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.XSHUVHPEDKNDQ�VNULSVL�LQL�XQWXN�NHGXD�RUDQJ�
WXDNX�� %DSDNNX� 6DKLUL� GDQ� ,EXNX� WHUFLQWD�
-RKDQL�� \DQJ� WHODK� EHUVXVDK� SD\DK�
PHPEHVDUNDQNX� KLQJJD� ELVD� PHQLNPDWL� PDQLV�
SDKLWQ\D� SHQGLGLNDQ�� VHUWD� WDN� OXSD� XQWXN�
VDXGDUD�VDXGDUDNX���DGHN�NX�/LOL�)HEULDQL�GDQ�
3DGLO�+DGL�,KVDQ����VHPXD�NHOXDUJD�GDUL�EDSDN�
GDQ�LEX�\DQJ�VXGDK�PHPEHULNDQ�VXSSRUW�KLQJJD�
DNX� ELVD� VDPSDL� NH� WLWL� LQL�� NHGXD� GRVHQ�
SHPELPELQJNX�� ,EX� 'U�� $OILUD� 0XO\D� $VWXWL��
6�3G��0�6L�GDQ�%DSDN�0XKDPPDG�*KD]DOL��0�6L�
\DQJ�VHODOX�VDEDU�GDODP�PHPELPELQJNX��XQWXN�
RUDQJ� \DQJ� LVWLPHZD�� <XVWULDZDQ�� 6�+� \DQJ�
VHODOX�VXSSRUW�GDODP�VHJL�DSDSXQ�LWX�GDQ�WLGDN�
OXSD� MXJD�NHSDGD�SDUD�JXUX�GDQ� GRVHQNX��GDQ�
DOPDPDWHUNX�� SDUD� VDKDEDW�VDKDEDWNX� \DQJ�
WHODK� PHPEDQWX� GDQ� PHPEHULNDQ� VHPDQJDW�
GDODP�SHQ\XVXQDQ�VNULSVL�LQL� 
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.$7$�3(1*$17$5 
$OKDPGXOLOODK�� VHJDOD� SXML� KDQ\D� EDJL�$OODK� 6:7��7XKDQ� VHPHVWD�

DODP� GDQ� VKDODZDW� VHUWD� VDODP� VHPRJD� VHODOX� WHUFXUDKNDQ� NHSDGD� 1DEL�
0XKDPPDG�6$:��MXJD�NHSDGD�NHOXDUJD��VDKDEDW��GDQ�VHPXD�SHQJLNXWQ\D��
$DPLLQ�� 3HQXOLV�PHQ\DGDUL� EDKZD� SURVHV� SHQ\HOHVDLNDQ� VNULSVL� LQL� WLGDN�
DNDQ�VXNVHV�WDQSD�EDQWXDQ�GDQ�NHWHUOLEDWDQ�EHUEDJDL�SLKDN��2OHK�NDUHQD�LWX��
SHQXOLV� PHPEHULNDQ� SHQJKDUJDDQ� VHWLQJJL�WLQJJLQ\D� GDQ� XFDSDQ� WHULPD�
NDVLK�NHSDGD�SLKDN�SLKDN�\DQJ�WHODK�PHPEDQWX�VHEDJDL�EHULNXW� 
�� ,EX�'U��$OILUD�0XO\D�$VWXWL��6�3G���0�6L���VHODNX�SHPELPELQJ�,�GDQ�

%DSDN�0XKDPPDG�*KD]DOL��0��6L��VHEDJDL�SHPELPELQJ�,,�\DQJ�WHODK�
PHPEHULNDQ� ELPELQJDQ�� PRWLYDVL�� GDQ� NRUHNVL� PHQGHWDLO�� WHUXV�
PHQHUXV� GHQJDQ� SHQXK� NHVDEDUDQ� NHSDGD� SHQHOLWL� VHKLQJJD�
PHQMDGLNDQ�VNULSVL�LQL�OHELK�FHSDW�VHOHVDL� 

�� %DSDN� 'U�� $O� .XVDHUL�� 0�3G�� VHODNX� NHWXD� 3URJUDP� 6WXGL� 7DGULV�
0DWHPDWLND�GDQ�,EX�'U��3DUKDLQL�$QGULDQL��0�3G�6L��VHODNX�VHNUHWDULV�
3URJUDP�6WXGL�7DGULV�0DWHPDWLND�)DNXOWDV�7DUEL\DK�GDQ�.HJXUXDQ�
8QLYHUVLWDV�,VODP�1HJHUL��8,1��0DWDUDP� 

�� .HGXD� RUDQJ� WXD� WHUFLQWD� \DLWX�� %DSDN� 6DKLUL� GDQ� ,EX� -RKDQL� VHUWD�
VDXGDUD�VDXGDUDNX��\DQJ�VHODOX�PHPEHULNDQ�GXNXQJDQ�GDQ�GRD�\DQJ�
WLDGD�KHQWL�KHQWLQ\D��PHPEHULNDQ�QDVLKDW�GDQ�MXJD�PRWLYDVL� 

�� 7HPDQ�WHPDQ�VHSHUMXDQJDQ��(OL��5XV��5DKPD��$\X��,VPL�GDQ�UHNDQ�
UHNDQ� PDKDVLVZD� NKXVXVQ\D� SURJUDP� VWXGL� WDGULV� PDWHPDWLND�
DQJNDWDQ������8,1�0DWDUDP�\DQJ�WHODK�PHPEHULNDQ�GXNXQJDQ�VHUWD�
FDQGD�WDZDQ\D�� 
6HPRJD�DPDO�NHEDLNDQ�GDUL�EHUEDJDL�SLKDN�WHUVHEXW�PHQGDSDW�SDKDOD�

\DQJ�EHUOLSDW�JDQGD�GDUL�$OODK�6:7��3HQXOLV�PHQ\DGDUL� VNULSVL� LQL� WLGDN�
OXSXW�GDUL�NHNXUDQJDQ��1DPXQ�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�PDQIDDW�EDJL�
ELGDQJ�SHQGLGLNDQ��$DPLLQ�<D�5DEEDO�µ$ODPLLQ� 
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*DPEDU��������6HEDUDQ�6LVZD�EHUGDVDUNDQ�*D\D�%HODMDU 
*DPEDU����� -DZDEDQ�6XEMHN�=$�*D\D�%HODMDU�9LVXDO�GHQJDQ�6RDO�

1RPRU�� 
*DPEDU����� -DZDEDQ�6XEMHN�/+�*D\D�%HODMDU�$XGLWRUL�6RDO�1RPRU�� 
*DPEDU����� -DZDEDQ�6XEMHN�6,�*D\D�%HODMDU�.LQHVWHWLN�6RDO�1RPRU�� 
*DPEDU����� -DZDEDQ�6XEMHN�=$�*D\D�%HODMDU�9LVXDO�GHQJDQ�VRDO�

1RPRU��� 
*DPEDU���� -DZDEDQ�6XEMHN�/+�*D\D�%HODMDU�$XGLWRUL�GHQJDQ�*D\D�

%HODMDU�$XGLWRUL�6RDO�1RPRU�� 
*DPEDU����� -DZDEDQ�6XEMHN�6,�JD\D�%HODMDU�.LQHVWHWLN�GHQJDQ�*D\D�

%HODMDU�.LQHVWHWLN�6RDO�1RPRU�� 
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/DPSLUDQ��� /HPEDU�9DOLGDVL�,QVWUXPHQ�6RDO�7HV�.HVDODKDQ�6LVZD 
/DPSLUDQ��� .LVL�NLVL�3HQXOLVDQ�6RDO 
/DPSLUDQ��� 6RDO�7HV�.HVDODKDQ�6LVZD 
/DPSLUDQ��� .XQFL�3HGRPDQ�3HQVNRUDQ 
/DPSLUDQ��� 5XEULN�$QDOLVLV�.HVDODKDQ�6LVZD�GDODP�0HQ\HOHVDLNDQ�

6RDO�EHUGDVDUNDQ�7HRUL�.DVWRODQ 
/DPSLUDQ��� .LVL�NLVL�*D\D�%HODMDU 
/DPSLUDQ��� $QJNHW�*D\D�%HODMDU�6LVZD 
/DPSLUDQ��� +DVLO�$QJNHW�*D\D�%HODMDU�6LVZD 
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/DPSLUDQ���� 6XUDW�3HUPRKRQDQ�5HNRPHQGDVL�3HQHOLWLDQ 
/DPSLUDQ���� 6XUDW�5HNRPHQGDVL�3HQHOLWLDQ 
/DPSLUDQ���� 6XUDW�%DODVDQ�3HQHOLWLDQ 
/DPSLUDQ���� 6XUDW�%HEDV�3LQMDP 
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$%675$. 
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQQWXN� PHQJHWDKXL� NHVDODKDQ� VLVZD� GDODP�

PHQ\HOHVDLNDQ�VRDO�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU�EHUGDVDUNDQ�JD\D�EHODMDU�
VLVZD�� 3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� NXDOLWDWLI�� 6XEMHN� SHQHOLWLDQ�
DGDODK�VLVZD�NHODV�,;�07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU�\DQJ�EHUMXPODK�
���VXEMHN��7HNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�
DGDODK�DQJNHW�� WHV�GDQ�ZDZDQFDUD��$QJNHW�\DQJ�GLEHULNDQ�DGDODK�DQJNHW�
JD\D� EHODMDU��7HV� EHUEHQWXN� VRDO� XUDLDQ��9DOLGDVL� GDWD� GLODNXNDQ� GHQJDQ�
WULDQJXODVL�PHWRGH��7HNQLN�DQDOLVLV�GDWD�\DQJ�GLJXQDNDQ�SURVHGXU�.DVWRODQ�
\DNQL�NHVDODKDQ�NRQVHSWXDO��NHVDODKDQ�SURVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO��
+DVLO�DQDOLVLV�PHQXQMXNNDQ�EDKZD�VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�YLVXDO�
GHQJDQ� SHUVHQWDVH� �������� GLPDQD� �� VLVZD� FHQGHUXQJ� PHODNXNDQ�
NHVDODKDQ� WHUKDGDS� NHVDODKDQ� SURVHGXUDO� GDQ� WHNQLNDO� GDQ� �� VLVZD�
PHODNXNDQ�NHVDODKDQ�WHUKDGDS�NHVDODKDQ�NRQVHSWXDO��NHVDODKDQ�SURVHGXUDO��
GDQ�NHVDODKDQ�WHNQLNDO��1DPXQ���VLVZD�WHUVHEXW�FHQGHUXQJ�WLGDN�PHODNXNDQ�
NHVDODKDQ� SDGD� VRDO� EHQWXN� DNDU�� +DO� LQL� \DQJ� PHODNXNDQ� NHVDODKDQ�
WHUKDGDS�VRDO�SHUSDQJNDWDQ�\DLWX�VHEDQ\DN���VLVZD�FHQGHUXQJ�PHODNXNDQ�
NHVDODKDQ�NRQVHSWXDO��SURVHGXUDO�GDQ�WHNQLNDO�WHUKDGDS�VRDO�SHUSDQJNDWDQ��
6LVZD� \DQJ� PHPLOLNL� JD\D� EHODMDU� DXGLWRUL� GHQJDQ� SHUVHQWDVH� ��������
GLPDQD� �� VLVZD� WHUVHEXW� FHQGHUXQJ�PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ�
NHVDODKDQ� WHNQLNDO� SDGD� VRDO� EHQWXN� DNDU�� 1DPXQ� �� VLVZD� FHQGHUXQJ�
PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� 1DPXQ� �� VLVZD� FHQGHUXQJ�PHODNXNDQ�
NHVDODKDQ�NRQVHSWXDO��SURVHGXUDO�GDQ�WHNQLNDO�WHUKDGDS�VRDO�SHUSDQJNDWDQ��
'LPDQD� VLVZD� \DQJ� PHPLOLNL� JD\D� EHODMDU� NLQHVWHWLN� GHQJDQ� SHUVHQWDVH�
�������+DO� LQL� �� VLVZD� FHQGHUXQJ�PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO� GDQ�
WHNQLNDO�SDGD�VRDO�EHQWXN�DNDU��8QWXN�VRDO�SHUSDQJNDWDQ�WHUVHEXW�KDQ\D���
VLVZD� FHQGHUXQJ�PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� NHVDODKDQ� SURVHGXUDO��
GDQ�NHVDODKDQ�WHNQLNDO� 

 
.DWD�NXQFL��$QDOLVLV�.HVDODKDQ�6LVZD��3HUSDQJNDWDQ�GDQ�%HQWXN�$NDU��

*D\D�EHODMDU�VLVZD 
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7KLV�UHVHDUFK�DLPV�WR�ILQG�RXW�VWXGHQWV
�PLVWDNHV�LQ�VROYLQJ�SRZHU�DQG�URRW�
IRUP� SUREOHPV� EDVHG� RQ� VWXGHQWV
� OHDUQLQJ� VW\OHV�� 7KLV� UHVHDUFK� LV� D�
TXDOLWDWLYH�UHVHDUFK��7KH�UHVHDUFK�VXEMHFWV�ZHUH�FODVV�,;�VWXGHQWV�RI�07V�
,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU��WRWDOLQJ����VXEMHFWV��7KH�GDWD�FROOHFWLRQ�
WHFKQLTXHV�XVHG�LQ�WKLV�UHVHDUFK�ZHUH�TXHVWLRQQDLUHV��WHVWV�DQG�LQWHUYLHZV��
7KH�TXHVWLRQQDLUH�JLYHQ�ZDV�D�OHDUQLQJ�VW\OH�TXHVWLRQQDLUH��7KH�WHVW�LV�LQ�
WKH� IRUP� RI� HVVD\� TXHVWLRQV�� 'DWD� YDOLGDWLRQ� ZDV� FDUULHG� RXW� XVLQJ�
WULDQJXODWLRQ�PHWKRGV��7KH�GDWD�DQDO\VLV�WHFKQLTXHV�XVHG�E\�WKH�.DVWRODQ�
SURFHGXUH�DUH�FRQFHSWXDO�HUURUV��SURFHGXUDO�HUURUV�DQG�WHFKQLFDO�HUURUV��
7KH�UHVXOWV�RI�WKH�DQDO\VLV�VKRZ�WKDW�VWXGHQWV�ZKR�KDYH�D�YLVXDO�OHDUQLQJ�
VW\OH�KDYH�D�SHUFHQWDJH�RI���������ZKHUH���VWXGHQWV�WHQG�WR�PDNH�HUURUV�
UHJDUGLQJ� SURFHGXUDO� DQG� WHFKQLFDO� HUURUV� DQG� �� VWXGHQW� PDNHV� HUURUV�
UHJDUGLQJ� FRQFHSWXDO� HUURUV�� SURFHGXUDO� HUURUV� DQG� WHFKQLFDO� HUURUV��
+RZHYHU�� WKHVH� �� VWXGHQWV� WHQGHG� QRW� WR� PDNH� PLVWDNHV� RQ� URRW� IRUP�
TXHVWLRQV��7KLV�LV�ZKDW�PDNHV�PLVWDNHV�RQ�H[SRQHQW�TXHVWLRQV��QDPHO\�DV�
PDQ\� DV� �� VWXGHQWV� WHQG� WR� PDNH� FRQFHSWXDO�� SURFHGXUDO� DQG� WHFKQLFDO�
HUURUV�RQ�H[SRQHQW�TXHVWLRQV��6WXGHQWV�ZKR�KDYH�DQ�DXGLWRU\�OHDUQLQJ�VW\OH�
ZLWK�D�SHUFHQWDJH�RI���������RI�ZKLFK���VWXGHQWV�WHQG�WR�PDNH�SURFHGXUDO�
HUURUV� DQG� WHFKQLFDO� HUURUV� RQ� URRW� IRUP� TXHVWLRQV��+RZHYHU�� �� VWXGHQW�
WHQGV� WR� PDNH� FRQFHSWXDO� HUURUV�� +RZHYHU�� �� VWXGHQWV� WHQGHG� WR� PDNH�
FRQFHSWXDO�� SURFHGXUDO� DQG� WHFKQLFDO� HUURUV� UHJDUGLQJ� SRZHU� TXHVWLRQV��
:KHUH� VWXGHQWV� KDYH� D� NLQHVWKHWLF� OHDUQLQJ� VW\OH� ZLWK� D� SHUFHQWDJH� RI�
�������7KLV�PHDQV� WKDW� VWXGHQWV� WHQG� WR�PDNH� FRQFHSWXDO� DQG� WHFKQLFDO�
HUURUV�LQ�URRW�IRUP�TXHVWLRQV��)RU�WKH�H[SRQHQW�TXHVWLRQV��RQO\���VWXGHQW�
WHQGHG�WR�PDNH�FRQFHSWXDO�HUURUV��SURFHGXUDO�HUURUV�DQG�WHFKQLFDO�HUURUV� 

.H\ZRUGV��$QDO\VLV�RI�6WXGHQW�(UURUV��3RZHUV�DQG�5RRW�)RUPV��6WXGHQW�
OHDUQLQJ�VW\OHV  
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$� /DWDU�%HODNDQJ 
0DWHPDWLND� PHUXSDNDQ� LOPX� XQLYHUVDO� \DQJ� PHQGDVDUL�

SHUNHPEDQJDQ� WHNQRORJL� PRGHUQ�� PHPSXQ\DL� SHUDQ� SHQWLQJ� GDODP�
EHUEDJDL� GLVLSOLQ�� GDQ� PHPDMXNDQ� GD\D� SLNLU� PDQXVLD�1� 0HQXUXW�
5L]N\DK�� PDWHPDWLND� PHUXSDNDQ� VDODK� VDWX� ELGDQJ� VWXGL� \DQJ�
PHQGXNXQJ� SHUNHPEDJDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� VHUWD�
PHUXSDNDQ�PDWD�SHODMDUDQ�\DQJ�GLXWDPDNDQ�GDUL�WLQJNDW�GDVDU�VDPSDL�
SHUJXUXDQ� WLQJJL�� 0DWHPDWLND� EHUSHUDQ� SHQWLQJ� GDODP� SHQGLGLNDQ�
NDUHQD� GDSDW� GLWHUDSNDQ� NH� GDODP� EHUEDJDL� ELGDQJ� NHKLGXSDQ�2�
3HODMDUDQ�GDVDU��\DQJ�KDUXV�GLNXDVDL�VLVZD�DGDODK�PDWHPDWLND��NDUHQD�
SHODMDUDQ� WHUVHEXW� EHUNDLWDQ� ODQJVXQJ� � GHQJDQ� NHKLGXSDQ� VHKDUL�KDUL�
EDLN�GDODP�MXDO�EHOL��SHQHQWXDQ�MDP��DODW�WUDQVDNVL�GDQ�ODLQQ\D�3 

0DWHPDWLND� PHQJDMDUNDQ� SHVHUWD� GLGLN� XQWXN� PHQJXNXU� GDQ�
PHQJKLWXQJ�VHVXDWX�GHQJDQ�VLPERO�GDQ�DQJND��.RQVHS�GDQ�VLPERO�SDGD�
PDWHPDWLND� GDSDW� GLVHEXW� VHEDJDL� PHGLD� \DQJ� GLJXQDNDQ� XQWXN�
PHQJHPXNDNDQ� EXDK� SLNLUDQ� DWDX� LGH� VHFDUD� VLQJNDW�4� .RQVHS�
PDWHPDWLND�PXQFXO�GDUL�SURVHV�PDWHPDWLVDVL��\DNQL�\DQJ�GLPXODL�GDUL�
VXDWX� SHQ\HOHVDLDQ� \DQJ� EHUNDLWDQ� GHQJDQ� NRQWHNV�� GLPDQD� VLVZD�
VHFDUD�SHUODKDQ�GDSDW�PHQJHPEDQJNDQ�DODW�GDQ�SHPDKDPDQ�PDWHPDWLV�
NH� WLQJNDW� \DQJ� OHELK� IRUPDO�� +DO� WHUVHEXW� PHQMHODVNDQ� EHWDSD�
SHQWLQJQ\D� SHUDQ� PDWHPDWLND� EDJL� PDQXVLD�� 2OHK� VHEDE� LWX�� PDWD�
SHODMDUDQ�PDWHPDWLND�SHUOX�GLDMDUNDQ�NHSDGD�VHPXD�VLVZD�PXODL�GDUL�
VHNRODK�GDVDU�KLQJJD�NH�MHQMDQJ�\DQJ�OHELK�WLQJJL�GHQJDQ�WXMXDQ�XQWXN�
PHODWLK� FDUD� EHUSLNLU� GDQ� EHUQDODU� GDODP� PHQDULN� NHVLPSXODQ��
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PHQJHPEDQJNDQ� DNWLYLWDV� NUHDWLI� \DQJ�PHOLEDWNDQ� LPDMLQDVL�� LQWXLVL�
GDQ� SHQHPXDQ�� PHQJHPEDQJNDQ� NHPDPSXDQ� PHPHFDKNDQ�� GDQ�
PHQJHPEDQJNDQ� NHPDPSXDQ� PHQ\DPSDLNDQ� LQIRUPDVL� DWDX�
PHQJNRPXQLNDVLNDQ� 

3URVHV� PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND� WLGDN� KDQ\D� GLIRNXVNDQ�
SDGD� SHUKLWXQJDQ�� WHWDSL� VLVZD� MXJD� GLKDUXVNDQ� GDSDW� PHPDKDPL�
PDVDODK� GDODP� VRDO� WHUVHEXW�� VHSHUWL�� DSD� \DQJ� GLNHWDKXL�� DSD� \DQJ�
GLWDQ\DNDQ�� VHUWD� EDJDLPDQD� ODQJNDK�ODQJNDK� GDODP�
PHQ\HOHVDLNDQQ\D�� 6LVZD� VHULQJ� PHQJDODPL� NHVDODKDQ� SDGD� VDDW�
PHQ\HOHVDLDQ� VRDO�� .HVDODKDQ� VLVZD� VHKDUXVQ\D� GLWLQGDNODQMXWL� ROHK�
JXUX� PHODOXL� SHQHUDSDQ� PHWRGH� SHPEHODMDUDQ� \DQJ� VHVXDL� GHQJDQ�
NHPDPSXDQ� VLVZD� VHKLQJJD� ELVD�PHPLQLPDOLVLU� NHVDODKDQ�NHVDODKDQ�
\DQJ� WHUMDGL� GDODP� PHQ\HOHVDLNDQ� VRDO�� VHSHUWL�� NHVDODKDQ� IDNWD��
NRQVHS��SULQVLS�GDQ�RSHUDVL�5 

0DQLEX\�� GNN�PHQ\DWDNDQ� EDKZD� OHWDN� NHVDODKDQ� GLGHILQLVLNDQ�
VHEDJDL� EDJLDQ� GDUL� SHQ\HOHVDLDQ� VRDO� \DQJ� WHUMDGL� SHQ\LPSDQJDQ��
0DVDODK� \DQJ� SHUOX� PHQMDGL� SHUKDWLDQ� EHUNDLWDQ� GHQJDQ� SHODMDUDQ�
PDWHPDWLND�DGDODK�EDQ\DNQ\D�NHVDODKDQ�\DQJ�GLODNXNDQ�VLVZD�GDODP�
PHQ\HOHVDLNDQ� VRDO�VRDO� PDWHPDWLND�� .HVDODKDQ�NHVDODKDQ� XPXP�
\DQJ� VHULQJ� GLODNXNDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO�VRDO�
PDWHPDWLND� GLDQWDUDQ\D� DGDODK� NHVDODKDQ� GDODP� PHPDKDPL� NRQVHS�
PDWHPDWLND�� NHVDODKDQ� GDODP� PHQJJXQDNDQ� UXPXV� PDWHPDWLND��
NHVDODKDQ� KLWXQJ�� NHVDODKDQ� GDODP� PHPDKDPL� VLPERO� GDQ� WDQGD��
NHVDODKDQ� GDODP�PHPLOLK� GDQ�PHQJJXQDNDQ� SURVHGXU� SHQ\HOHVDLDQ��
2OHK� NDUHQD� LWX�� XQWXN� PHPDKDPL� NRQVHS� PDWHPDWLND� SHUOX�
PHPSHUKDWLNDQ� NRQVHS�NRQVHS� VHEHOXPQ\D�6� 'HQJDQ� GHPLNLDQ��
LQIRUPDVL� WHQWDQJ� NHVDODKDQ� GDODP� PHQ\HOHVDLNDQ� VRDO�VRDO�
PDWHPDWLND� WHUVHEXW� GDSDW� GLJXQDNDQ� XQWXN� PHQLQJNDWNDQ� PXWX�
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NHJLDWDQ�EHODMDU�PHQJDMDU�GDQ�DNKLUQ\D�GDSDW�PHQLQJNDWNDQ�SUHVWDVL�
EHODMDU�PDWHPDWLND�VLVZD�� 

7HUGDSDW� EHEHUDSD� IDNWRU� \DQJ�PHPSHQJDUXKL� VLVZD�PHODNXNDQ�
NHVDODKDQ� GDODP� PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND� SDGD� PDWHUL�
SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU��6DODK� VDWXQ\D�DGDODK� WLQJNDWDQ� VLVZD�
GDODP�PHPDKDPL�GDQ�PHQ\HUDS�SHODMDUDQ��6HWLDS�VLVZD�PHPLOLNL�FDUD�
\DQJ� EHUEHGD�EHGD� GDODP� PHPDKDPL� NRQVHS� VXDWX� LQIRUPDVL� DWDX�
SHODMDUDQ� \DQJ� VDPD�� %HEHUDSD� VLVZD� DGD� \DQJ� OHELK� VXND� JXUX�
PHQJDMDU� GHQJDQ� PHQXOLVNDQQ\D� GL� SDSDQ� WXOLV�� .HPXGLDQ�� PHUHND�
DNDQ�PHQFDWDW� GDQ�PHPEDFD� XQWXN� ELVD�PHPDKDPLQ\D�� 7HWDSL�� DGD�
VHEDJLDQ� VLVZD� \DQJ� OHELK� VXND� DSDELOD� JXUX�PHQJDMDU� GHQJDQ� FDUD�
PHQ\DPSDLNDQQ\D� VHFDUD� ODQJVXQJ� GDQ� PHUHND� PHQGHQJDUNDQ��
6HPHQWDUD� LWX�� DGD� SXOD� VLVZD� \DQJ� OHELK� VXND� EHUNHORPSRN� XQWXN�
PHQGLVNXVLNDQ�SHUWDQ\DDQ�\DQJ�EHUKXEXQJDQ�GHQJDQ�PDWHUL�SHODMDUDQ��
6HODLQ�LWX��DGD�FDUD�ODLQ�\DLWX�SHPEHODMDUDQ�\DQJ�GLVHUWDL�GHQJDQ�DODW�
SHUDJD� \DQJ� Q\DWD�� 3HUEHGDDQ�SHUEHGDDQ� FDUD� \DQJ� GLVXNDL� VLVZD�
GDODP� EHODMDU� LQL� VHULQJ� GLVHEXW� GHQJDQ� JD\D� EHODMDU�7� .DUHQD� JD\D�
EHODMDU� SDGD� VLVZD� MXJD� VDQJDW� PHPSHQJDUXKL� KDVLO� EHODMDU�� QDPXQ�
EDQ\DN�JXUX�\DQJ�KDQ\D�PHPLNLUNDQ�WHNQLN�SHPEHODMDUDQ�\DQJ�VHVXDL�
WDQSD� PHPLNLUNDQ� EDJDLPDQD� VLVZD� PHQ\HUDS� VXDWX� PDWHUL� DWDX�
LQIRUPDVL��6HWLDS� VLVZD�PHPSXQ\DL�JD\D�EHODMDU�\DQJ�EHUEHGD�EHGD��
'LNDUHQDNDQ�JD\D�EHODMDU�SHQWLQJ�XQWXN�PHQJHWDKXL�PRGHO�DWDX�PHGLD�
DSD� \DQJ� GLJXQDNDQ� GDODP� SURVHV� SHPEHODMDUDQ� VHKLQJJD� GDSDW�
PHQJKDVLONDQ�NHPDPSXDQ�EHODMDU�\DQJ�OHELK�EDLN� 

*D\D�EHODMDU�PHUXSDNDQ�FDUD�WHUPXGDK�\DQJ�GLPLOLNL�ROHK�LQGLYLGX�
GDODP�PHQ\HUDS��PHQJDWXU�� GDQ�PHQJRODK� LQIRUPDVL� \DQJ� GLWHULPD��
0HQXUXW� %REEL� 'H� 3RUWHU� GDQ� 0LNH� +HUQDFNL�� JD\D� EHODMDU� DGDODK�
NXQFL�XQWXN�PHQJHPEDQJNDQ�NLQHUMD�GDODP�SHNHUMDDQ��GL�VHNRODK��GDQ�
GDODP� VLWXDVL�VLWXDVL� DQWDU� SULEDGL�� *D\D� EHODMDU� VHVHRUDQJ� DGDODK�
NRPELQDVL�GDUL�EDJDLPDQD�LD�PHQ\HUDS��GDQ�NHPXGLDQ�PHQJDWXU�VHUWD�
PHQJRODK� LQIRUPDVL�� 'DODP� 4XDQWXP� /HDUQLQJ� GLVHEXWNDQ� EDKZD�
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JD\D� EHODMDU� DGD� �� PDFDP�� \DLWX� YLVXDO�� DXGLWRULDO� GDQ� NLQHVWHWLN�8�
.HWLJD�JD\D�EHODMDU�LQL�VHODOX�PHOHNDW�SDGD�VHWLDS�VLVZD��WHWDSL�ELDVDQ\D�
KDQ\D� VDWX� JD\D� \DQJ� OHELK� GRPLQDQ�� .HEDQ\DNDQ�
NHJDJDODQ�NHVDODKDQ�NHVXOLWDQ� VLVZD� GDODP� PHPDKDPL� VXDWX�
SHODMDUDQ��NDUHQD� WLGDN�PHQJHWDKXL�FDUD�\DQJ�KDUXV�GLODNXNDQ�GDODP�
EHODMDU��2OHK�NDUHQD�LWX��JD\D�EHODMDU�PHPHJDQJ�SHUDQDQ�SHQWLQJ�GDODP�
PHQHQWXNDQ�SUHVWDVL�EHODMDU�PDWHPDWLND� 

%LODQJDQ� EHUSDQJNDW� GDQ� EHQWXN� DNDU� DGDODK� VDODK� VDWX� PDWHUL�
PDWHPDWLND� \DQJ� FXNXS� SHQWLQJ�� +DO� LQL� GLNDUHQDNDQ� ELODQJDQ�
EHUSDQJNDW� PHUXSDNDQ� PDWHUL� SUDV\DUDW� GDODP� PHPSHODMDUL� PDWHUL�
PDWHPDWLND� SDGD� WLQJNDW� VHODQMXWQ\D�9� 6LVZD� EDQ\DN� PHODNXNDQ�
NHVDODKDQ�GDODP�SHQ\HOHVDLDQ�ELODQJDQ�EHUSDQJNDW�GDQ�EHQWXN�DNDU� 

+DVLO�REVHUYDVL�\DQJ�GLODNXNDQ�GL�07V� ,WWLKDGLO�8PPDK�.DUDQJ�
$Q\DU� .DEXSDWHQ� 0DWDUDP� PHQJLQIRUPDVLNDQ� EDKZD� GLWHPXNDQ�
EHEHUDSD� SHUPDVDODKDQ� SDGD� SURVHV� SHPEHODMDUDQ� XQWXN� PDWHUL�
SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU�� VHSHUWL�� ��� VLVZD� FHQGHUXQJ� WLGDN�
PHQJHUMDNDQ� VRDO�VRDO� \DQJ� GLEHULNDQ�� ��� 5HQGDKQ\D� SHPDKDPDQ�
GDVDU� VLVZD� WHQWDQJ� PDWHUL� SHUSDQJNDWDQ�� ��� VLVZD� FHQGHUXQJ�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQJHUMDNDQ� VRDO� SDGD� PDWHUL�
SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU�� %HUGDVDUNDQ� SHUPDVDODKDQ� WHUVHEXW���
SHQHOLWL�WHUWDULN�XQWXN�PHQJHWDKXL�NHVDODKDQ�\DQJ�GLODNXNDQ�ROHK�VLVZD�
EHUGDVDUNDQ� JD\D� EHODMDU� VLVZD� GL� NHODV� ,;� 07V� ,WWLKDGLO� 8PPDK�
.DUDQJ�$Q\DU�GDODP�KDO�PHQ\HOHVDLNDQ�EHUEDJDL�EHQWXN�SHUPDVDODKDQ�
PDWHPDWLND�\DQJ�EHUNDLWDQ�GHQJDQ�SRNRN�EDKDVDQ�ELODQJDQ�EHUSDQJNDW�
GDQ� EHQWXN� DNDU��2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL� EHUMXGXO�� ³$QDOLVLV�
.HVDODKDQ� 6LVZD� GDODP�0HQ\HOHVDLNDQ� 6RDO� 3HUSDQJNDWDQ� GDQ�
%HQWXN�$NDU�%HUGDVDUNDQ�*D\D�%HODMDU�6LVZD´� 
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%� 5XPXVDQ�0DVDODK� 
%HUGDVDUNDQ�ODWDU�EHODNDQJ��PDND�PDVDODK�\DQJ�GDSDW�GLUXPXVNDQ�

DGDODK� DSD� VDMD� NHVDODKDQ� \DQJ� GLODNXNDQ� ROHK� VLVZD� GDODP�
PHQ\HOHVDLNDQ� VRDO� SHUSDQJNDW� GDQ� EHQWXN� DNDU� EHUGDVDUNDQ� JD\D�
EHODMDU�VLVZD�GL�NHODV�,;�07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU" 

 
&� 7XMXDQ�GDQ�0DQIDDW� 

�� 7XMXDQ 
8QWXN�PHQJHWDKXL�NHVDODKDQ�VLVZD�GDODP�PHQ\HOHVDLNDQ�VRDO�

SHUSDQJNDW� GDQ� EHQWXN� DNDU� EHUGDVDUNDQ� JD\D� EHODMDU� VLVZD� GL�
NHODV�,;�07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU� 

 
�� 0DQIDDW� 

%HUGDVDUNDQ� XUDLDQ� SDGD� WXMXDQ�� SHQHOLWLDQ� LQL� WHQWXQ\D�
PHPLOLNL� PDQIDDW� EDLN� VHFDUD� WHRULWLV� PDXSXQ� VDFDUD� SUDNWLV��
$GDSXQ�PDQIDDW�\DQJ�GLSHUROHK�GDODP�SHQHOLWLDQ��\DNQL� 
D� 0DQIDDW 7HRULWLV 

3HQHOLWLDQ� LQL� GDSDW� GLMDGLNDQ� VHEDJDL� LQIRUPDVL� EDJL� JXUX�
�0DWHPDWLND��� NKXVXVQ\D� XQWXN� PHQJHWDKXL� IDNWRU� DQDOLVLV�
NHVDODKDQ�VLVZD�GDODP PHQ\HOHVDLNDQ�VRDO�PDWHPDWLND�PDWHUL�
SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU� 

E� 0DQIDDW�SUDNWLV 
+DVLO�SHQHOLWLDQ�LQL�PHPSXQ\DL�PDQIDDW�VHEDJDL�EHULNXW� 
�� %DJL�JXUX 

 3HQHOLWLDQ� LQL� EHUPDQIDDW� XQWXN� PHPEDQWX� JXUX�
PHQJHWDKXL� NHVDODKDQ�NHVDODKDQ� \DQJ� GLODNXNDQ� VLVZD�
GDODP� PHQ\HOHVDLNDQ� VRDO� WHQWDQJ� SHUSDQJNDWDQ� GDQ�
EHQWXN� DNDU�� VHKLQJJD� GDSDW� PHQHUDSNDQ� XSD\D� XQWXN�
PHQJXUDQJL� NHVDODKDQ�NHVDODKDQ� WHUVHEXW�� 6HEDJDL�
SHUWLPEDQJDQ�JXUX�GDODP�PHPSHUEDLNL�FDUD�PHQJDMDUQ\D�
GHQJDQ�PHQHNDQNDQ� SDGD� KDO�KDO� \DQJ� NXUDQJ� GLNXDVDL�
ROHK�VLVZD�SDGD�SURVHV�EHODMDU�PHQJDMDU�VHODQMXWQ\D� 

�� %DJL�6LVZD 
 0HODOXL�SHQHOLWLDQ�LQL��VLVZD�GDSDW�PHQJHWDKXL�OHWDN�
NHVDODKDQ� \DQJ� PHUHND� ODNXNDQ� VDDW� PHQJHUMDNDQ� VRDO�
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WHQWDQJ�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU�� VHKLQQJJD�GDSDW�
PHPEDQWX� PHUHND� XQWXN� PHPSHUEDLNLQ\D�� .HPXGLDQ�
GLKDUDSNDQ�VLVZD�WLGDN�PHODNXNDQ�NHVDODKDQ�NHPEDOL� 

�� %DJL�3HQHOLWL 
 3HQHOLWLDQ� LQL� GDSDW� PHQMDGL� SHQJHWDKXDQ� EDUX�
WHQWDQJ� NHVDODKDQ�NHVDODKDQ� \DQJ� EDQ\DN� GLODNXNDQ�
VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO� WHQWDQJ� SHUSDQJNDWDQ�
GDQ�EHQWXN�DNDU��VHUWD�PHQJHWDKXL�IDNWRU�IDNWRU�SHQ\HEDE�
WHUMDGL� NHVDODKDQ�� 6HODQMXWQ\D� GLKDUDSNDQ� DJDU�PHQMDGL�
EDKDQ�NDMLDQ�GDQ�MXJD�VHEDJDL�UHIHUHQVL�XQWXN�SHQHOLWLDQ�
VHODQMXWQ\D�GDODP�PHQJDMDUNDQ�PDWHUL�SHUSDQJNDWDQ�GDQ�
EHQWXN�DNDU� 
 

'� 5XDQJ�/LQJNXS�GDQ�6HWWLQJ�3HQHOLWLDQ 
�� 5XDQJ�OLQJNXS�SHQHOLWLDQ� 

3HQHOLWLDQ�LQL�KDQ\D�IRNXV�SDGD�NHVDODKDQ�\DQJ�GLDODPL�ROHK�
VLVZD� GDODP�PHQ\HOHVDLNDQ� VRDO� SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU�
EHUGDVDUNDQ�JD\D�EHODMDU�VLVZD�GHQJDQ�PHQJJXQDNDQ�JD\D�EHODMDU�
YLVXDO��JD\D�EHODMDU�DXGLWRUL��GDQ�JD\D�EHODMDU�NLQHVWHWLN� 

 
�� 6HWWLQJ�SHQHOLWLDQ� 

/RNDVL� SHQHOLWLDQ� LQL� EHUWHPSDW� GL� 0DGUDVDK� 7VDQDZL\DK�
�076��,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU�3DJHVDQJDQ�7LPXU�.HODV�
,;�� DODVDQ� SHQHOLWL� PHQHOLWL� WHPSDW� LQL� DGDODK� NDUHQD� WHUGDSDW�
NHVHVXDLDQ�IHQRPHQD�\DQJ�DNDQ�GLWHOLWL�WHQWXQ\D�EHUGDVDUNDQ�KDVLO�
REVHUYDVL�\DQJ�WHODK�GLODNXNDQ��PHQJHQDL�NHVDODKDQ�VLVZD�GDODP�
PHQ\HOHVDLNDQ�VRDO�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU�GDQ�EHOXP�DGD�
\DQJ�PHODNXNDQ�SHQHOLWLDQ�GHQJDQ�DQDOLVLV�NHVDODKDQ�VLVZD�GDODP�
PHQ\HOHVDLNDQ�VRDO�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU� 

 
(� 7HODDK�3XVWDND 

7HODDK� SXVWDND� PHUXSDNDQ� SHQHOXVXUDQ� WHUKDGDS� VWXGL� WHUGDKXOX�
\DQJ� EHUNDLWDQ� GHQJDQ� SHQHOLWLDQ� LQL�� VHKLQJJD�PHQFHJDK� WHUMDGLQ\D�
GXSOLNDVL�GDQ�UHYLVL�VHUWD�PHQMDPLQ�NHDVOLDQ�GDQ�NHDEVDKDQ�GDWD�GDODP�
SHQHOLWLDQ�� 8QWXN� PHQJHWDKXL� VHMDXK� PDQD� NHDVOLDQ� GDQ� IDNWXDOQ\D�



 
� 

 

SHQHOLWLDQ� LQL��PDND� SHQHOLWL�PHODNXNDQ� WHODDK� SXVWDND� GDUL� SHQHOLWL�
SHQHOLWL� VHEHOXPQ\D� \DQJ� EHUNDLWDQ� GHQJDQ� MXGXO� SHQHOLWLDQ� \DQJ�
SHQHOLWL� NDML�� 3HUEHGDDQ� SHQHOLWLDQ� LQL� GHQJDQ� SHQHOLWLDQ� VHEHOXPQ\D�
GLUDQJNXP�SDGD�7DEHO���GDQ�VHFDUD�GHWDLO�GLXUDLNDQ�VHEDJDL�EHULNXW� 
�� 6XKDLQL� GHQJDQ� MXGXO� ³.HVDODKDQ� 6LVZD� GDODP� 0HQ\HOHVDLNDQ�

6RDO� &HULWD� 2SHUDVL� %LODQJDQ� 3HFDKDQ� EHUGDVDUNDQ� 3URVHGXU�
1HZPDQ�6LVZD�.HODV�9,,�603�1HJHUL���3UD\D�7LPXU´�10 

3HQGHNDWDQ� \DQJ� GLJXQDNDQ� SHQHOLWLDQ� WHUGDKXOX� SHQGHNDWDQ�
NXDOLWDWLI� GHVNULSWLI�� 7XMXDQ� XQWXN� PHQGHVNULSVLNDQ� MHQLV�
NHVDODKDQ� GDQ� SHQ\HEDE� NHVDODKDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ�
VRDO� FHULWD� RSHUDVL� ELODQJDQ� SHFDKDQ� EHUGDVDUNDQ� SURVHGXU�
1HZPDQ��$GDSXQ� KDVLO� GDUL� SHQHOLWLDQ� LQL� DGDODK�PDVLK� EDQ\DN�
VLVZD�\DQJ�PHQJDODPL�NHVDODKDQ�GDODP�PHQ\HOHVDLNDQ�VRDO�VRDO�
RSHUDVL� SHFDKDQ� GLVHEDENDQ� ROHK� PDVLK� NDFDXQ\D� SHPDKDPDQ�
NRQVHS� RSHUDVL� KLWXQJ� GDVDU� VHKLQJJD� UXPXVQ\D� PHQMDGL� WLGDN�
KDIDO��WLGDN�GDSDW�PHQHQWXNDQ�.3.��WLGDN�ELVD�PHQHQWXNDQ�QDPD�
ODLQ� GDUL� VXDWX� SHFDKDQ�� WLGDN� GDSDW� PHQHQWXNDQ� NDOLPDW�
PDWHPDWLND� GDUL� VXDWX� VRDO� FHULWD�� 6HGDQJNDQ� IDNWRU� \DQJ�
PHQ\HEDENDQ� VLVZD� PHQJDODPL� NHVDODKDQ� SDGD� PDWHUL� RSHUDVL�
ELODQJDQ�SHFDKDQ�DGDODK�OXSD�PHQXOLVNDQ�KDO�\DQJ�GLNHWDKXL�GDQ�
GLWDQ\DNDQ� GDQ� PDVLK� NXUDQJQ\D� SHPDKDPDQ� WHUKDGDS� RSHUDVL�
\DQJ�GLJXQDNDQ��NHWLGDNWHOLWLDQ�PHODNXNDQ�SURVHV�SHUKLWXQJDQ�GDQ�
NHWLGDNWHOLWLDQ�GDODP�PHQXOLVNDQ�MDZDEDQ�� 

3HUVDPDDQ�SHQHOLWLDQ�6XKDLQL�GDQ�SHQHOLWLDQ� LQL�DGDODK�VDPD�
VDPD� PHQJJXQDNDQ� NXDOLWDWLI� GHVNULSWLI�� 6HGDQJNDQ� SHUEHGDDQ�
SHQHOLWLDQ� 6XKDLQL� GHQJDQ� SHQHOLWLDQ� LQL� DGDODK� SDGD� SHQHOLWLDQ�
6XKDLQL� PHPIRNXVNDQ� PHQJNDML� NHVDODKDQ� VLVZD� GDODP�
PHQ\HOHVDLNDQ� VRDO� FHULWD�RSHUDVL�ELODQJDQ�SHFDKDQ�EHUGDVDUNDQ�
SURVHGXU�1HZPDQ� 

 
106XKDLQL��³.HVDODKDQ�6LVZD�'DODP�0HQ\HOHVDLNDQ�6RDO�&HULWD�2SHUDVL�%LODQJDQ�

3HFDKDQ�%HUGDVDUNDQ� 3URVHGXU�1HZPDQ� 6LVZD�.HODV�9,,� 603�1HJHUL� �� 3UD\D�7LPXU��
�6NULSVL��)7.�8,1�0DWDUDP��0DWDUDP���������KOP������� 
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�� $QL� 6DYLWUL� GHQJDQ� MXGXO� ³$QDOLVLV� .HVDODKDQ� 6LVZD� .HODV� ;,�
GDODP� 0HQ\HOHVDLNDQ� 6RDO� 0DWHPDWLND� %HQWXN� 8UDLDQ�
EHUGDVDUNDQ�7DNVRQRPL�6ROR�GL�60.�0D¶DULI�18���&LORQJRN´�11 

-HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQHOLWLDQ� NXDOLWDWLI��
7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQGHVNULSVLNDQ�MHQLV�MHQLV�NH�
VDODKDQ�GDQ�SHQ\HEDE�\DQJ�GLODNXNDQ�VLVZD�NHODV�;,�00���60.�
0D¶DULI� 18� �� &LORQJRN� GDODP� PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND�
EHQWXN�XUDLDQ�EHUGDVDUNDQ�WDNVRQRPL�VROR��$GDSXQ�KDVLO�SHQHOLWLDQ�
LQL� PHQXQMXNDQ� EDKZD� VLVZD� SDGD� VHWLDS� OHYHO� PHODNXNDQ�
NHVDODKDQ�\DQJ�EHUEHGD�EHGD�\DLWX�����NHVDODKDQ�\DQJ�GLODNXNDQ�
VLVZD� SDGD� OHYHO� SUDVWUXNWXUDO� DGDODK� NHVDODKDQ� NRQVHS� GDQ�
LQWHUSUHWDVL�EDKDV�����NHVDODKDQ�\DQJ�GLODNXNDQ�VLVZD�SDGD�OHYHO�
XQLVWUXNWXUDO� DGDODK� NHVDODKDQ� NRQVHS� GDQ� NHVDODKDQ�
PHQJJXQDNDQ�GDWD�����NHVDODKDQ�\DQJ�GLODNXNDQ�VLVZD�SDGD�OHYHO�
PXOWLVWUXNWXUDO� DGDODK� NHVDODKDQ� NRQVHS�� ��� NHVDODKDQ� \DQJ�
GLODNXNDQ�VLVZD�SDGD�OHYHO�UHODVLRQDO�DGDODK�NHVDODKDQ�WHNQLN�GDQ�
NHVDODKDQ� SHQDULND� NHVLPSXODQ�� ��� NHVDODKDQ� \DQJ� GLODNXNDQ�
VLVZD� SDGD� OHYHO� H[WHQGHG� DEVWUDFW� DGDODK� VLVZD� WLGDN�
PHQ\HOHVDLNDQ�VRDO�DSOLNDVL�PDWULNV�GHQJDQ�PDWULNV� 

$GDSXQ� SHUVDPDDQQ\D� DGDODK� VDPD�VDPD� PHQJJXQDNDQ�
PHWRGH� SHQHOLWLDQ� GHVNULSWLI� NXDOLWDWLI�� 6HGDQJNDQ� SHUEHGDDQQ\D�
DGDODK�$QL�6DYLWUL�PHQGHVNULSVLNDQ�NHVDODKDQ�GDQ�SHQ\HEDE�\DQJ�
GLODNXNDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND� EHQWXN�
XUDLDQ�EHUGDVDUNDQ�WDNVRQRPL�VROR��VHGDQJNDQ�GDODP�SHQHOLWLDQ�LQL�
XQWXN� PHQJHWDKXL� NHVDODKDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO�
SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU�EHUGDVDUNDQ�JD\D�EHODMDU�VLVZD� 

�� 8OLPD� 6\DKDGD� GHQJDQ� MXGXO� ³$QDOLVLV�.HVDODKDQ� 6LVZD� GDODP�
0HQ\HOHVDLNDQ�6RDO�3HUVDPDDQ�GDQ�3HUWLGDNVDPDDQ�1LODL�0XWODN�
%HUGDVDUNDQ�7HRUL�3RO\D�12 

 
11$QL�6DYLWUL�� ³$QDOLVLV�.HVDODKDQ�6LVZD�.HODV�;,�'DODP�0HQ\HOHVDLNDQ�6RDO�

0DWHPDWLND� %HQWXN� 8UDLDQ� %HUGDVDUNDQ� 7DNVRQRPL� 6ROR� 'L� 60.� 0D¶DULI� 18� ��
&LORQJRN��´��6NULSVL��)7,.�8,1�3XUZRNHUWR��3XUZRNHUWR��������������KOP����±���� 

128OLPD�6\DKGD��³$QDOLVLV�.HVDODKDQ�'DODP�0HQ\HOHVDLNDQ�6RDO�3HUVDPDDQ�'DQ�
3HUWLGDNVDPDDQ�1LODL�0XWODN�%HUGDVDUNDQ�7HRUL�3RO\D�´�-.30��-XUQDO�.DMLDQ�3HQGLGLNDQ�
0DWHPDWLND��9RO������1RPRU����������KOP������ 
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-HQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQHOLWLDQ� GHVNULIWLI�
GHQJDQ� SHQGHNDWDQ� NXDOLWDWLI�� $GDSXQ� WXMXDQ� GDUL� SHQHOLWLDQ� LQL�
DGDODK�EHUWXMXDQ�XQWXN�PHQGHVNULSVLNDQ�WLQJNDW�NHVDODKDQ�VLVZD�
GDODP�PHQJHUMDNDQ�VRDO�PDWHPDWLND�SDGD�PDWHUL�3HUVDPDDQ�GDQ�
3HUWLGDNVDPDDQ� 1LODL� 0XWODN� PHQJJXQDNDQ� 7HRUL� 3RO\D�� +DVLO�
SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD� MHQLV� NHVDODKDQ� \DQJ� VHULQJ�
WHUMDGL� SDGD� WDKDS� PHPDKDPL� PDVDODK�� PHQ\XVXQ� UHQFDQD��
PHODNVDQDNDQ� UHQFDQD�� PHODNVDQDNDQ� UHQFDQD� GDQ� PHPHULNVD�
NHPEDOL��\DQJ�PHOLSXWL�NHVDODKDQ�\DLWX�VLVZD�NXUDQJ�WHSDW�GDODP�
PHQHQWXNDQ� LQIRUPDVL� \DQJ� GLNHWDKXL� GDQ� GLWDQ\DNDQ�� NXUDQJ�
WHSDW� GDODP� PHQ\XVXQ� ODQJNDK�ODQJNDK� SHQ\HOHVDLDQ� PDVDODK��
.XUDQJ� WHSDW� GDODP� PHQJJXQDNDQ� UXPXV�� NXUDQJ� WHSDW� GDODP�
PHQXOLVNDQ� ODQJNDK�ODQJNDK� SHQ\HOHVDLDQ�� NXUDQJ� WHSDW� GDODP�
PHODNXNDQ�SHUKLWXQJDQ�\DQJ�EHQDU��WLGDN�PHQHQWXNDQ�NHVLPSXODQ�
GDUL� DSD� \DQJ� GLWDQ\DNDQ�� VHUWD� WLGDN� PHPHULNVD� NHPEDOL� KDVLO�
MDZDEDQ�\DQJ�WHODK�GLNHUMDNDQ� 

3HUVDPDDQQ\D� DGDODK� VDPD�VDPD� PHQJJXQDNDQ� DQDOLVLV�
NHVDODKDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND� GDQ�
PHWRGH� \DQJ� GLJXQDNDQ� \DLWX� PHWRGH� GHVNULIWLI� NXDOLWDWLI��
6HGDQJNDQ�SHUEHGDDQ�SHQHOLWLDQ�8OLPD�6\DKGD�GHQJDQ�SHQHOLWLDQ�
LQL� DGDODK� VXEMHN� SHQHOLWLDQQ\D�PHQJDPELO� �� RUDQJ� VLVZD� NOV�;�
GHQJDQ�GLSLOLK�VHFDUD�UDQGRP�VDPSOLQJ� 

�� ,UDZDWL� GHQJDQ� MXGXO� ³$QDOLVLV� .HVDODKDQ� 6LVZD� GDODP�
0HQ\HOHVDLNDQ� 6RDO� 0DWHPDWLND� GHQJDQ� .ULWHULD� :DWVRQ� GDQ�
*D\D�%HODMDU�6LVZD�.HODV�9,,,�07V1�3DUHSDUH´�13 

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQHOLWLDQ�PL[HG�PHWKRGV�GHQJDQ�
GHQJDQ� PHQJJXQDNDQ� PRGHO� H[SODQDWRU\� VHTXHQWLDO� GHVLJQ��
7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� ���� NHVDODKDQ� VLVZD� GDODP�
PHQ\HOHVDLNDQ�VRDO�PDWHPDWLND�GHQJDQ�NULWHULD�ZDWVRQ�GDQ�JD\D�
EHODMDU� VLVZD� NHODV� 9,,,� 07V1� 3DUHSDUH�� ���� IDNWRU� \DQJ�
PHQ\HEDENDQ� VLVZD�PHQJDODPL� NHVDODKDQ� GDODP�PHQ\HOHVDLNDQ�
VRDO�PDWHPDWLND� GHQJDQ� NULWHULD�:DWVRQ�GDQ� JD\D� EHODMDU� VLVZD�

 
13,UDZDWL�� ³$QDOLVLV� .HVDODKDQ� 6LVZD� 'DODP� 0HQ\HOHVDLNDQ� 6RDO� 0DWHPDWLND�

'HQJDQ�.ULWHULD�:DWVRQ�GDQ�*D\D�%HODMDU�6LVZD�.HODV�9,,,�07V1�3DUHSDUH�´��6NULSVL��)7�
,$,1�3DUHSDUH��3DUHSDUH�������������KOP������±����� 
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NHODV� 9,,,� 07V1� 3DUHSDUH�� ���� 8SD\D� \DQJ� GLODNXNDQ� XQWXN�
PHPLQLPDOLVLU� NHVDODKDQ� GDODP�PHQ\HOHVDLNDQ� VRDO�PDWHPDWLND�
GHQJDQ�NULWHULD�ZDWVRQ�GDQ�JD\D�EHODMDU�VLVZD�NHODV�9,,,�07V1�
3DUHSDUH��$GDSXQ�KDVLO�GDUL�SHQHOLWLDQ�LQL�DGDODK�����JD\D�EHODMDU�
DXGLWRUL�VHEDQ\DN���MHQLV�NDWHJRUL�NHVDODKDQ��\DLWX��,'�VHEDQ\DN�
�����2&�VHEDQ\DN������5/&�VHEDQ\DN�����GDQ�$2�VHEDQ\DN�
����� ���� JD\D� EHODMDU� NLQHVWHWLN� VHEDQ\DN� �� MHQLV� NDWHJRUL�
NHVDODKDQ�EHUGDVDUNDQ�NULWHULD�ZDWVRQ�\DLWX�,'�VHEDQ\DN������2&�
VHEDQ\DN� ����� GDQ� 6+3� VHEDQ\DN� ����� ���� SDGD� JD\D� EHODMDU�
YLVXDO� VHEDQ\DN� �� MHQLV� NDWHJRUL� NHVDODKDQ� EHUGDVDUNDQ� NULWHULD�
ZDWVRQ�\DLWX�,'�VHEDQ\DN�����2&�VHEDQ\DN������5/&�VHEDQ\DN�
�����6+3�VHEDQ\DN�����GDQ�$2�VHEDQ\DN������$GDSXQ�IDNWRU�
\DQJ� PHPSHQJDUXKL� NHVDODKDQ� \DLWX� IDNWRU� LQWHUQDO� \DQJ�
GLSHQJDUXKL� ROHK� PRWLYDVL�� PLQDW� GDQ� NHWHUDPSLODQ� VHGDQJNDQ�
IDNWRU� HNVWHUQDO� GLSHQJDUDXKL� ROHK�ZDEDK� FRURQD� YLUXV��$GDSXQ�
IDNWRU� \DQJ�PHPSHQJDUXKL� NHVDODKDQ� \DLWX� IDNWRU� LQWHUQDO� \DQJ�
GLSHQJDUXKL� ROHK� PRWLYDVL�� PLQDW� GDQ� NHWHUDPSLODQ� VHGDQJNDQ�
IDNWRU�HNVWHUQDO�GLSHQJDUXKL�ROHK�ZDEDK�&RURQD�9LUXV� 

3HUVDPDDQQ\D� WHUOHWDN� SDGD� SHQJJXQDDQ� PHWRGH� SHQHOLWLDQ��
3HUEHGDDQQ\D�� \DNQL�� SHQHOLWLDQ� ,UDZDWL� PHQJDQDOLVLV� NHVDODKDQ�
GLWLQMDX�GDUL�NULWHULD�:DWVRQ�GDQ�JD\D�EHODMDU�VLVZD�SDGD�PDWHUL�
6LVWHP�3HUVDPDDQ�/LQHDU�'XD�9DULDEHO��63/'9���VHGDQJNDQ�SDGD�
SHQHOLWLDQ� LQL� PHQJDQDOLVLV� NHVDODKDQ� KDQ\D� EHUGDVDUNDQ� SDGD�
JD\D�EHODMDU�VLVZD�GHQJDQ�PDWHUL�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU� 

�� $QD�$JXVWLQL�GHQJDQ�MXGXO�³3URILO�%HUSLNLU�5HODVLRQDO�6LVZD�60$�
GDODP� 0HPHFDKNDQ� 0DVDODK� 0DWHPDWLND� 'LWLQMDX� GDUL� *D\D�
%HODMDU�$XGLWRUL´�14 

0HWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQGHNDWDQ�
GHVNULSWLI� NXDOLWDWLI�� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�
PHQMHODVNDQ�SURILO�EHUSLNLU�UHODVLRQDO�GDODP�PHPHFDKNDQ�PDVDODK�
PDWHPDWLND�SDGD�VLVZD�60$�GHQJDQ�JD\D�EHODMDU�DXGLWRUL��+DVLO�
KDVLO�DQDOLVLV�WHUVHEXW�GLSHUROHK�NHVLPSXODQ�EDKZD�VLVZD�DXGLWRUL��

 
 14$QD� $JXVWLQL�� ³3URILO� %HUSLNLU� 5HODVLRQDO� 6LVZD� 60$� 'DODP�0HPHFDKNDQ�
0DVDODK� 0DWHPDWLND� 'LWLQMDX� 'DUL� *D\D� %HODMDU� $XGLWRUL�´� -XUQDO� ,OPLDK� 3HQGLGLNDQ�
0DWHPDWLND��9RO�����1RPRU����������� 
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���� PDPSX� PHODNVDQDNDQ� DNWLYLWDV� EHUSLNLU� UHODVLRQDO� GDODP�
PHPHFDKNDQ� PDVDODK� PDWHPDWLND� SDGD� WDKDSDQ� PHPDKDPL�
PDVDODK� GHQJDQ� PHQJLGHQWLILNDVL� XQVXU� SHQWLQJ� GDODP� PDVDODK�
GDQ�PHPEDQJXQ� UHODVL�GDODP�VHWLDS�XQVXU�GDQ�DQWDU�XQVXU�\DQJ�
GLNHWDKXL� VLVZD�� ���� PDPSX� PHPEDQJXQ� UHODVL� GDODP� PHPLOLK�
VWUDWHJL� SHQ\HOHVDLDQ�� ���� PDPSX� PHQJJXQDNDQ� DWXUDQ� XQWXN�
PHPHFDKNDQ� PDVDODK� VHUWD� PHQMHODVNDQ� NHWHUNDLWDQ� KXEXQJDQ�
RSHUDVL� KLWXQJ� ELODQJDQ�� PHVNLSXQ� PDVLK� WHUGDSDW� NHVDODKDQ��
.HVDODKDQ� VLVZD� EHUNDLWDQ� NHFHURERKDQ� DWDX� NXUDQJ� WHOLWL� GDQ�
NHVDODKDQ� NHWHUDPSLODQ� SURVHV�� ���� EHOXP� PDPSX� GDODP�
PHPHULNVD�NHPEDOL�KDVLO�GDQ� WLGDN�PHODNXNDQ�DNWLYLWDV�EHUSLNLU�
UHODVLRQDO�� 'DUL� KDO� WHUVHEXW� JXUX� GHQJDQ� PHWRGH� SHPEHODMDUDQ�
FHUDPDK��WDQ\D�MDZDE�GDQ�GLVNXVL�GLKDUDSNDQ�GDSDW�PHQJXODQJ�±�
XODQJ� LQIRUPDVL�\DQJ�SHQWLQJ�SDGD�PDWHUL�DJDU�VLVZD�NKXVXVQ\D�
GHQJDQ� JD\D� EHODMDU� DXGLWRUL� GDSDW� GHQJDQ� PXGDK� PHQ\HUDS�
SHPEHODMDUDQ� 

3HUVDPDDQQ\D� DGDODK� 6DPD�VDPD� PHQJJXQDNDQ� GHVNULSWLI�
NXDOLWDWLI��6HGDQJNDQ�SHUEHGDDQ�SHQHOLWLDQ�$QD�$JXVWLQL�GHQJDQ�
SHQHOLWLDQ� LQL� \DLWX� EHUSLNLU� UHODVLRQDO� VLVZD� 60$� GDODP�
PHPHFDKNDQ� PDVDODK� PDWHPDWLND� GLWLQMDX� GDUL� JD\D� EHODMDU�
DXGLWRUL� 
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)� �.HUDQJND�7HRUL 
�� $QDOLVLV�.HVDODKDQ 

$QDOLVLV�PHUXSDNDQ�VHNXPSXODQ�NHJLDWDQ��DNWLYLWDV�GDQ�SURVHV�
\DQJ� VDOLQJ� EHUNDLWDQ� XQWXN� PHPHFDKNDQ� PDVDODK� DWDX�
PHPHFDKNDQ� NRPSRQHQ� PHQMDGL� OHELK� GHWDLO� GDQ� GLJDEXQJNDQ�
NHPEDOL�ODOX�GLWDULN�NHVLPSXODQ� 

'DODP�.DPXV�/HQJNDS�%DKDVD�,QGRQHVLD�PDNQD�GDUL�DQDOLVLV�
DGDODK� SHQ\HOLGLNDQ� WHUKDGDS� VXDWX� SHULVWLZD� XQWXN�PHQJHWDKXL�
NHDGDDQ� \DQJ� VHEHQDUQ\D�� 0HQXUXW� .DPDUXOODK� PHQ\DWDNDQ�
EDKZD� NHVDODKDQ� DGDODK� SHQ\LPSDQJDQ� GDUL� \DQJ� EHQDU� DWDX�
SHQ\LPSDQJDQ�GDUL�\DQJ�WHODK�GLWHWDSNDQ�VHEHOXPQ\D�15 

6XNLUPDQ� PHQJDWDNDQ� NHVDODKDQ� PHUXSDNDQ� SHQ\LPSDQJDQ�
WHUKDGDS� KDO� \DQJ� EHQDU� \DQJ� VLIDWQ\D� VLVWHPDWLV�� NRQVLVWHQ��
PDXSXQ� LQVHGHQWDO�SDGD�GDHUDK� WHUWHQWX�16�$GDSXQ�PHQXUXW�$GH�
0LU]D� PHQJDWDNDQ� EDKZD� MDZDEDQ� \DQJ� WLGDN� VHVXDL� GHQJDQ�
NULWHULD� \DQJ� GLWHWDSNDQ� GLQ\DWDNDQ� VHEDJDL� MDZDEDQ� \DQJ� VDODK�
-DGL��GDSDW�GLVLPSXONDQ�EDKZD�NHVDODKDQ�DGDODK�NHNHOLUXDQ�\DQJ�
GLSHUEXDW� ROHK� VHVHRUDQJ� GDODP� PHQ\HOHVDLNDQ� WXJDV� \DQJ�
GLSHUFD\DNDQ�SDGDQ\D�17 

'DUL�SHQJHUWLDQ�SHQJHUWLDQ�DQDOLVLV�GDQ�NHVDODKDQ�GDSDW�GLWDULN�
NHVLPSXODQ�EDKZD�DQDOLVLV�NHVDODKDQ�DGDODK�SHQGHVNULSVLDQ�MHQLV�
MHQLV� NHVDODKDQ� \DQJ� GLODNXNDQ� ROHK� VLVZD� GDQ� DODVDQ�DODVDQ�

 
15/HVWDUL�3��³$QDOLVLV�.HVDODKDQ�6LVZD�'DODP�0HQ\HOHVDLNDQ�6RDO�0DWHPDWLND�

60$� 0DWHUL� 2SHUDVL� $OMDEDU� %HQWXN� 3DQJNDW� 'DQ� $NDU�´� -XUQDO� LOPX� VRFLDO� GDQ�
SHQGLGLNDQ�-,6,3��9RO���1R������������KOP����� 

16,ELG���KOP����� 
17$GH�0,U]D��$QDOLVLV�.HVDODKDQ�%HODMDU�0DWHPDWLND��3RQWLDQDN��).,3�817$1��

�������KOP���� 



 
�� 

 

WHQWDQJ� SHQ\HEDE� WHUMDGLQ\D� NHVDODKDQ�� $QDOLVLV� NHVDODKDQ�
PHPSXQ\DL� WXMXDQ� XQWXN�PHQJHWDKXL� NHDGDDQ� \DQJ� VHEHQDUQ\D��
$QDOLVLV� NHVDODKDQ� VHEDJDL� SURVHGXU� NHUMD� PHPSXQ\DL� ODQJNDK�
ODQJNDK�WHUWHQWX� 

 
�� 3URVHGXU�.DVWRODQ 

$QDOLVLV�NHVDODKDQ�EHUDGDVDUNDQ�SURVHGXU�.DVWRODQ�PHUXSDNDQ�
VDODK�VDWX�PHWRGH�DQDOLVLV�XQWXN�PHOLKDW�NHVDODKDQ�NHVDODKDQ�\DQJ�
GLODNXNDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� SHUVRDODQ� PDWHPDWLND��
.DVWRODQ� PHPEHGDNDQ� MHQLV� NHVDODKDQ� PHQMDGL� WLJD� \DNQL�
NHVDODKDQ� NRQVHSWXDO�� NHVDODKDQ� SURVHGXUDO�� GDQ� NHVDODKDQ�
WHNQLNDO�18 
D� .HVDODKDQ�.RQVHSWXDO 

.HVDODKDQ�NRQVHS�PHUXSDNDQ�NHVDODKDQ�\DQJ�GLODNXNDQ�
VLVZD�GDODP�PHQDIVLU�LVWLODK��VLIDW��IDNWD��NRQVHS�GDQ�SULQVLS��
.HVDODKDQ� \DQJ� GLODNXNDQ� ROHK� � VLVZD� NDUHQD� VDODK� GDODP�
PHQDIVLUNDQ�LVWLODK�DWDX�WLGDN�PHQHUDSNDQ�UXPXV�\DQJ�EHQDU� 

E� .HVDODKDQ�3URVHGXUDO 
NHVDODKDQ� GDODP� PHQ\XVXQ� ODQJNDK�ODQJNDK� \DQJ�

KHLUDUNLV�� VLVWHPDWLV� XQWXN� PHQMDZDE� VXDWX� PDVDODK��
.HVDODKDQ� LQL� PXQJNLQ� GLODNXNDQ� NDUHQD� VLVZD� WLGDN�
PHQJLNXWL�ODQJNDK�ODQJNDK�\DQJ�VLVWHPDWLV�GDODP�PHQMDZDE�
VXDWX�PDVDODK� 

F� .HVDODKDQ�7HNQLNDO 
.HVDODKDQ�WHNQLNDO�PHUXSDNDQ�NHVDODKDQ�\DQJ�PXQJNLQ�

GLODNXNDQ�VLVZD�GDODP�PHQ\HOHVDLNDQ�VRDO�\DLWX�VLVZD�NHOLUX�
DWDX� VDODK� GDODP� PHQ\HOHVDLNDQ� VRDO�� �VDODK� GDODP��
PHPEHULNDQ�WDQGD�SRVLWL�QHJDWLI���PHQXOLVNDQ�MDZDEDQ�DNKLU��
PHQXOLVNDQ�SHUVDPDDQ��GDQ�NXUDQJ� WHOLWL� GDODP�PHQJKLWXQJ�
RSHUDVL�\DQJ�GLNHWDKXL�GL�GDODP�VRDO� 

 

 
18.KDQLIDK��1DHOL�0XVOLPDWXO�GDQ�7RWR��³$QDOLVLV�.HVDODKDQ�3HQ\HOHVDLDQ�6RDO�

%HQWXN�3DQJNDW�%XODW�GDQ�6FDIIROGLQJQ\D��´�-XUQDO�RQOLQH�8QLYHUVLWDV�1HJHUL�0DODQJ���9RO�
���1R������������KOP������� 



 
�� 

 

�� 0DWHPDWLND� 
0DWHPDWLND� PHUXSDNDQ� VXDWX� LOPX� \DQJ� EHUKXEXQJDQ� DWDX�

PHQHODDK� EHQWXN�EHQWXN� DWDX� VWUXNWXU�VWUXNWXU� \DQJ� DEVWUDN� GDQ�
KXEXQJDQ�KXEXQJDQ�GL�DQWDUD�KDO�KDO�LWX��8QWXN�GDSDW�PHPDKDPL�
VWUXNWXU�VWUXNWXU� VHUWD� KXEXQJDQKXEXQJDQ�� WHQWX� VDMD� GLSHUOXNDQ�
SHPDKDPDQ� WHQWDQJ� NRQVHS�NRQVHS� \DQJ� WHUGDSDW� GL� GDODP�
PDWHPDWLND�LWX�19� 

'HILQLVL� DWDX� SHQJHUWLDQ� WHQWDQJ� PDWHPDWLND� ROHK� EHEHUDSD�
SDNDU�\DQJ�GLXQJNDSNDQ�ROHK�5��6RHGMDGL������0DWHPDWLND�DGDODK�
FDEDQJ�LOPX�SHQJHWDKXDQ�HNVDN�GDQ�WHURUJDQLVLU�VHFDUD�VLVWHPDWLN��
���� 0DWHPDWLND� DGDODK� SHQJHWDKXDQ� WHQWDQJ� ELODQJDQ� GDQ�
NDONXODVL�� ����0DWHPDWLND�DGDODK�SHQJHWDKXDQ� WHQWDQJ�SHQDODUDQ�
ORJLN�GDQ�EHUKXEXQJDQ�GHQJDQ�ELODQJDQ�� ����0DWHPDWLND�DGDODK�
SHQJHWDKXDQ� WHQWDQJ� IDNWD�IDNWD� NXDQWLWDWLI� GDQ�PDVDODK� WHQWDQJ�
UXDQJ� GDQ� EHQWXN�� ���� 0DWHPDWLND� DGDODK� SHQJHWDKXDQ� WHQWDQJ�
VWUXNWXU�VWUXNWXU�\DQJ�ORJLN������0DWHPDWLND�DGDODK�SHQJHWDKXDQ�
WHQWDQJ�DWXUDQ�DWXUDQ�\DQJ�NHWDW�20 

0HQXUXW� 0DUVLJLW�� PDWHPDWLND� DGDODK� KLPSXQDQ� GDUL� QLODL�
NHEHQDUDQ��GDODP�EHQWXN�VXDWX�SHUQ\DWDDQ�\DQJ�GLOHQJNDSL�GHQJDQ�
EXNWL�21� 6HGDQJNDQ�� (UPDQ� 6XKHUPDQ�� GNN�� PHQJDWDNDQ� EDKZD�
³PDWHPDWLND� DGDODK� LOPX� \DQJ� DEVWUDN� GDQ� GHGXNWLI�´22� 'DODP�
UXPXVDQ� .XULNXOXP� 7LQJNDW� 6DWXDQ� 3HQGLGLNDQ� PHQJDFX� SDGD�
WXMXDQ� SHQGLGLNDQ� XPXP� SHQGLGLNDQ� SDGD� WXMXDQ� SHQGLGLNDQ�
PHQHQJDK� DGDODK� PHOHWDNNDQ� GDVDU� NHFHUGDVDQ�� SHQJHWDKXDQ��
NHSULEDGLDQ��DNKODN�PXOLD��VHUWD�NHWUDPSLODQ�XQWXN�KLGXS�PDQGLUL�
GDQ�PHQJLNXWL�SHQGLGLNDQ�OHELK�ODQMXW�23 

 
19+DP]DK� +XGR\R�� 3HQJHPEDQJDQ� .XULNXOXP� GDQ� 3HPEHODMDUDQ� 0DWHPDWLND��

�0DODQJ��8QLYHUVLWDV�1HJHUL�0DODQJ���������KOP����� 
205�� 6RHGMDGL�� .LDW� 3HQGLGLNDQ� 0DWHPDWLND� GL� ,QGRQHVLD�� .RQVWDWDVL� .HDGDDQ�

0DVD�.LQL�0HQXMX�+DUDSDQ�0DVD�'HSDQ���-DNDUWD��'LUMHQ�'LNWL�'HSGLNQDV���������KOP���� 
210DUVLJLW��3HGRPDQ�.KXVXV�3HQJHPEDQJDQ�VLVWHP�SHQLODLDQ�0DWHPDWLND�603�

�<RJ\DNDUWD��8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD���������KOP���� 
22(UPDQ� 6XKHUPDQ�� GNN�� 6WUDWHJL� 3HPEHODMDUDQ� 0DWHPDWLND� .RQWHPSRUHU�

�%DQGXQJ��-,&$83,���������KOP����� 
230DVQXU�0XVOLFK��.763� 3HPEHODMDUDQ�%HUEDVLV�.RPSHWHQVL� GDQ�.RQVWHNWXDO�

�-DNDUWD��37��%XPL�$NVDUD���������KOP���� 



 
�� 

 

%HUGDVDUNDQ� EHEHUDSD� SHQJHUWLDQ� GL� DWDV� GDSDW� GLVLPSXONDQ�
EDKZD� PDWHPDWLND� DGDODK� VXDWX� LOPX� \DQJ� PHQHODDK� VWUXNWXU�
VWUXNWXU� \DQJ� DEVWUDN� GHQJDQ� SHQDODUDQ� \DQJ� ORJLN� GDODP�
SHUQ\DWDDQ� \DQJ� GLOHQJNDSL� EXNWL� GDQ� PHODOXL� NHJLDWDQ�
SHQHOXVXUDQ� \DQJ� PHPHUOXNDQ� LPDMLQDVL�� LQWXLVL� GDQ� SHQHPXDQ�
VHEDJDL� NHJLDWDQ� SHPHFDKDQ� PDVDODK� GDQ� DODW� NRPXQLNDVL��
SHQJHWDKXDQ� WHQWDQJ� ELODQJDQ� GDQ� NDONXODVL� VHUWD� KXEXQJDQ� GL�
DQWDUD�KDO�KDO�WHUVHEXW� 

 
�� *D\D�%HODMDU 

*D\D�EHODMDU�DGDODK�FDUD�VHVHRUDQJ�PHUDVD�PXGDK��Q\DPDQ��GDQ�
DPDQ�VDDW�EHODMDU��EDLN�GDUL�VLVL�ZDNWX�PDXSXQ�VHFDUD�LQGUD��*D\D�
EHODMDU� DGDODK� JD\D� \DQJ� GLSLOLK� VHVHRUDQJ� XQWXN� PHQGDSDWNDQ�
LQIRUPDVL� DWDX� SHQJHWDKXDQ� GDODP� VXDWX� SURVHV� SHPEHODMDUDQ�24�
6HVHRUDQJ� DNDQ�PHUDVD� VXOLW� PHPSURVHV� LQIRUPDVL� GHQJDQ� FDUD�
\DQJ� WLGDN� Q\DPDQ� NDUHQD� VHWLDS� RUDQJ� PHPSXQ\DL� NHEXWXKDQ�
EHODMDU� VHQGLUL��6HGDQJNDQ�NHEXWXKDQ�EHODMDU� VHWLDS�RUDQJ� VHODOX�
EHUEHGD� GDQ� FDUD� EHODMDU� VHUWD� PHPSURVHV� LQIRUPDVLSXQ� MXJD�
EHUEHGD� 

0HQXUXW� <XQVLUQR� JD\D� EHODMDU� DGDODK� VHVXDWX� \DQJ� SHQWLQJ�
DJDU� SURVHV� EHODMDU� ELVD� PHQ\HQDQJNDQ� GDQ� KDVLOQ\D� SXQ� DNDQ�
PHPXDVNDQ�� *D\D� EHODMDU� PHUXSDNDQ� NXQFL� VXNVHV� XQWXN�
PHQJHPEDQJNDQ�NLQHUMD�GDODP�EHODMDU��LQL�ELVD�GLWHUDSNDQ�GDODP�
WHNQLN�PHPSHUROHK� SHQJHWDKXDQ� DWDX� LQIRUPDVL� VHFDUD� LQGLYLGX�
DWDX� GDODP� GXQLD� NHUMD� VHNDOLSXQ�25� 0XQLI� &KDWLE� PHQJDWDNDQ�
JD\D� EHODMDU� DGDODK� FDUD� LQIRUPDVL�PDVXN� NHGDODP�RWDN�PHODOXL�
LQGUD�\DQJ�GLPLOLNL��3DGD�VDDW�LQIRUPDVL�DNDQ�GLWDQJNDS�ROHK�LQGUD��
PDN�EDJDLPDQD�LQIRUPDVL�WHUVHEXW�GLVDPSDLNDQ�EHUSHQJDUXK�SDGD�
NHFHSDWDQ� RWDN� PHQDQJNDS� LQIRUPDVL� GDQ� NHNXDWDQ� RWDN�
PHQ\LPSDQ�LQIRUPDVL�WHUVHEXW�GDODP�LQJDWDQ�DWDX�PHPRUL�26 

 
241LQL� 6XELQL�� ³5DKDVLD� *D\D� %HODMDU� 2UDQJ� %HVDU�´� �-RJMDNDUWD�� -DYDOLWHUD��

�������KOP����� 
25<XQVLUQR��³.HDMDLEDQ�%HODMDU�´�3RQWLDQDN��MHQLXV�SXEOLVKLQJ��������KOP������ 

 260XQLI�&KDWLI��6HNRODKQ\D�0DQXVLD�6HNRODK�%HUEDVLV�0XOWLSOH�,QWHOOLJHQFHV�GL�
,QGRQHVLD��%DQGXQJ��37�0L]DQ�3XVWDND���������KOP����� 



 
�� 

 

'DSDW�GLVLPSXONDQ�EDKZD�JD\D�EHODMDU�DGDODK�VXDWX�FDUD�VLVZD�
GDODP�PHQ\HUDS� LQIRUPDVL� LWX� VHQGLUL��%LDVDQ\D� \DQJ� GLODNXNDQ�
VHRUDQJ� VLVZD� GLSHUROHK� GDUL� SURVHV� SHPEHODMDUDQ�PHODOXL� LQGUD�
\DQJ� GLPLOLNLQ\D�� 6LVZD� PHQJJXQDNDQ� JD\D� EHODMDUQ\D� GHQJDQ�
PDNVLPDO� GDQ� UDVD� Q\DPDQ� \DQJ� GLPLOLNLQ\D� PDND� LD� DNDQ�
PHPSHUROHK�WXMXDQ�GDUL�SHPEHODMDUDQ�GHQJDQ�PDNVLPDO�MXJD� 

 
�� 0DFDP�PDFDP�*D\D�%HODMDU 

D� *D\D�EHODMDU�YLVXDO��9LVXDO�OHDUQLQJ� 
%HUGDVDUNDQ� .DPXV� %HVDU� %DKDVD� ,QGRQHVLD� �.%%,���

9LVXDO�EHUDUWL�GDSDW�GL�OLKDW�GHQJDQ�PDWD��*D\D�EHODMDU�YLVXDO�
PHUXSDNDQ�JD\D�EHODMDU�GHQJDQ�FDUD�PHOLKDW��-LND�EHUDGD�GL�
GDODP�NHODV� GDQ� SHVHUWD� GLGLN� WHUVHEXW� OHELK� VXND�PHPEDFD�
EXNX� GDQ� PHPSHUKDWLNDQ� LOXVWUDVL� \DQJ� GL� WDPSLONDQ� ROHK�
JXUX��SHVHUWD�GLGLN�WHUVHEXW�WHUJRORQJ�LQGLYLGX�\DQJ�PHQ\XNDL�
EHODMDU�GHQJDQ�JD\D�YLVXDO��SHVHUWD�GLGLN�\DQJ�PHQ\XNDL�JD\D�
EHODMDU�YLVXDO�MXJD�VXND�PHPEXDW�FDWDWDQ�FDWDWDQ�\DQJ�VDQJDW�
EDLN�GDQ�UDSLK� 
%HEHUDSD�FLUL�ODLQ�SHVHUWD�GLGLN�\DQJ�EHUJD\D�YLVXDO�\DLWX�� 
�� 5DSL�GDQ�WHUDWXU� 
�� /HELK�VXND�PHPEDFD�GDUL�SDGD�GLEDFDNDQ 
�� 3HUHQFDQDDQ�GDQ�SHQJDWXUDQ�MDQJND�SDQMDQJ�\DQJ�EDLN� 
�� 7HOLWL�WHUKDGDS�GHWDLO� 
�� 0HQJLQJDW�DSD�\DQJ�GLOLKDW�EXNDQ�DSD�\DQJ�GL�GHQJDU� 

9LVXDO� OHDUQLQJ� DGDODK� JD\D� EHODMDU� GHQJDQ� FDUD�PHOLKDW�
VHKLQJJD�PDWD�PHPHJDQJ�SHUDQ�SHQWLQJ��*D\D�EHODMDU�VHFDUD�
YLVXDO� GLODNXNDQ� VHVHRUDQJ� XQWXN� PHPSHUROHK� LQIRUPDVL�
VHSHUWL� PHOLKDW� JDPEDU�� GLDJUDP�� SHWD�� SRVWHU�� JUDILN� GDQ�
VHEDJDLQ\D��%LVD�MXJD�GHQJDQ�PHOLKDW�GDWD�WHNV�VHSHUWL�WXOLVDQ�
GDQ�KXUXI� 

'DODP� KDO� LQL� WHNQLN� YLVXDOLVDVL� PHODWLK� RWDN� XQWXN� ELVD�
PHPYLVXDOLVDVLNDQ� VHVXDWX� KDO�� PXODL� GDUL� PHQGHVNULSVLNDQ�
VXDWX� SHPDQGDQJDQ�� EHQGD� �EDLN� EHQGD� Q\DWD� PDXSXQ�
LPDMLQDVL��KLQJJD�DNKLUQ\D�PHQGDSDWNDQ�\DQJ�GLLQJLQNDQ� 

 



 
�� 

 

E� *D\D�EHODMDU�DXGLWRUL��$XGLWRU\�OHDUQLQJ� 
*D\D� EHODMDU� DXGLWRUL� \DLWX� JD\D� EHODMDU� \DQJ� GLODNXNDQ�

VHVHRUDQJ� XQWXN� PHPSHUROHK� LQIRUPDVL� GHQJDQ�
PHPDQIDDWNDQ�LQGUD�WHOLQJD��2OHK�NDUHQD�LWX��PHUHND�VDQJDW�
PHQJDQGDONDQ�WHOLQJDQ\D�XQWXN�PHQFDSDL�NHVXNVHVDQ�EHODMDU��
0LVDOQ\D�� GHQJDQ� FDUD� PHQGHQJDU� VHSHUWL� FHUDPDK�� UDGLR��
EHUGLDORJ��GDQ�EHUGLVNXVL��6HODLQ�LWX�ELVD�MXJD�PHQGHQJDUNDQ�
PHODOXL�QDGD��Q\DQ\LDQ�� 

$XGLWRULDO�EHUDVDO�GDUL�NDWD�DXGLR�\DQJ�EHUDUWL�VHVXDWX�\DQJ�
EHUKXEXQJDQ� GHQJDQ� SHQGHQJDUDQ�� *D\D� EHODMDU� DXGLWRULDO�
PHUXSDNDQ�JD\D�EHODMDU�GHQJDQ�FDUD�PHQGHQJDU��-LND�EHUDGD�
GL�GDODP�NHODV��SHVHUWD�GLGLN�OHELK�VXND�PHQGHQJDUNDQ�PDWHUL�
\DQJ� GLNDWDNDQD� ROHK� JXUX�� 3HVHUWD� GLGLN� EHUJD\D� DXGLWRULDO�
WHUNDGDQJ� NHKLODQJDQ� XUXWDQ� PDWHUL� SHPEHODMDUDQ� \DQJ�
GLVDPSDLNDQ� JXUX� GDODP� EHQWXN� FHUDPDK� NDUHQD� PHQFRED�
XQWXN� PHQFDWDW� PDWHUL� VHODPD� SHODMDUDQ� EHUODQJVXQJ�� &LUL�
SHVHUWD�GLGLN�EHUJD\D�DXGLWRULDO�\DLWX� 
�� 0XGDK�WHUJDQJJX�ROHK�NHULEXWDQ� 
�� %HODMDU�GHQJDQ�PHQGHQJDUNDQ�GDQ�PHQJLQJDW�DSD�\DQJ�GL�

GLVNXVLNDQ�GDULSDGD�DSD�\DQJ�GLOLKDW 
�� 6HQDQJ�PHPEDFD�GHQJDQ�NHUDV 
�� 6XND�EHUGLVNXVL�GDQ�VXND�PHQMHODVNDQ�SDQMDQJ�OHEDU 
�� 0HUDVD� NHVXOLWDQ� XQWXN� PHQXOLV� WHWDSL� KHEDW� GDODP�

EHUELFDUD� 
F� *D\D�EHODMDU�NLQHVWHWLN��.LQHVWHWLN�OHDUQLQJ� 

.LQHVWHWLN� EHUDVDO� GDUL� NDWD� NLQHWLN� \DQJ� EHUDUWL� JHUDN��
*D\D� EHODMDU� .LQHVWHWLN� DGDODK� JD\D� EHODMDU� GHQJDQ� JD\D�
EHUJHUDN�� EHNHUMD�� GDQ�PHQJ\HQWXK� �SUDNWLN� ODQJVXQJ��� -LND�
EHODMDU� GL� NHODV�� SHVHUWD� GLGLN� DNWLI� EHUWDQ\D� GDQ� EHUGLVNXVL�
GHQJDQ�WHPDQQ\D��&LUL�SHVHUWD�GLGLN�\DQJ�NLQHVWHWLN�\DLWX� 
�� %HODMDU�GHQJDQ�FDUD�SUDNWHN� 
�� 6HODOX�EHURULHQWDVL�SDGD�ILVLN�GDQ�EDQ\DN�EHUJHUDN 
�� %HUELFDUD�GHQJDQ�SHUODKDQ� 
�� ,QJLQ�PHODNXNDQ�VHJDOD�VHVXDWX� 



 
�� 

 

�� 0HQ\XNDL�SHUPDLQDQ�\DQJ�PHQ\LEXNNDQ�27 
*D\D� EHODMDU� NLQHVWHWLN� PHUXSDNDQ� FDUD� EHODMDU� \DQJ�

GLODNXNDQ� VHVHRUDQJ� XQWXN� PHPSHUROHK� LQIRUPDVL� GHQJDQ�
PHODNXNDQ� SHQJDODPDQ�� JHUDNDQ�� GDQ� VHQWXKDQ�� 6HODLQ� LWX��
EHODMDU� VHFDUD� NLQHVWHWLN� EHUKXEXQJDQ� GHQJDQ� SUDNWLN� DWDX�
SHQJDODPDQ�EHODMDU�VHFDUD�ODQJVXQJ�28 

 
�� %LODQJDQ�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU 

D� %LODQJDQ�%HUSDQJNDW� 
3HUSDQJNDWDQ�DGDODK�SHUNDOLDQ�EHUXODQJ�GDUL� VXDWX�ELODQJDQ�
\DQJ�VDPD��-LND�ܽ�ELODQJDQ�UHDO�GDQ�݊�ELODQJDQ�EXODW�SRVLWLI��
PDND�ܽ ��GLEDFD�³D�SDQJNDW�Q´��GLGHILQLVLNDQ�VHEDJDL�EHULNXW� 
%HQWXN�XPXP�GDUL�SHUSDQJNDWDQ�\DLWX�� 
ࢇ ൌ ࢇ ൈ ࢇ ൈ ࢇ ൈ ǥ Ǥ ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥࢇ

ିࢇ࢟ࢇ࢈ࢋ࢙
����������������GHQJDQ�Q�ELODQJDQ�EXODW�

SRVLWLI� 
ܽ�GLVHEXW�ELODQJDQ�SDQJNDW���ܽ�GLVHEXW�ELODQJDQ�SRNRN��GDQ�
݊�GLVHEXW�SDQJNDW��HNVSRQHQ� 
�� 3HUNDOLDQ�GDODP�SHUSDQJNDWDQ� 

ܽ ൈ ܽ ൌ ܽା 
'HQJDQ�ܽ�ELODQJDQ�UHDO�GDQ�݉ǡ݊�ELODQJDQ�EXODW�SRVLWLI� 

�� 3HPEDJLDQ�SDGD�3HUSDQJNDWDQ 
ܽ

ܽ ൌ ܽି 

'HQJDQ� ܽ� ELODQJDQ� UHDO� \DQQJ� WLGDN� QRO� GDQ� ݉ǡ݊�
ELODQJDQ�EXODW�SRVLWLI 

�� 3HPDQJNDWDQ�SDGD�SHUSDQJNDWDQ�� 
ሺܽሻ ൌ ܽା ൌ ܽା� 

'HQJDQ�ܽ�ELODQJDQ�UHDO�GDQ�݉ǡ݊����������������������� 
�� 3HUSDQJNDWDQ�GDUL�VXDWX�SHUNDOLDQ�ELODQJDQ 

ሺܽ ή ܾሻ ൌ ܽ ή ܾ� 

 
 27<DXPL��3ULQVLS�3ULQVLS�'HVDLQ�3HPEHODMDUDQ�'LVHVXDLNDQ�'HQJDQ�.XULNXOXP��
����� 
 281LQL�6XELQL��5DKDVLD�*D\D�%HODMDU�2UDQJ�%HVDU��&HW��,,���-RJMDNDUWD��-DYDLWHU��
������ 



 
�� 

 

'HQJDQ� ܽǡ ܾ� ELODQJDQ� UHDO� GDQ� ݉ǡ݊� ELODQJDQ� EXODW�
SRVLWLI 

�� 3HPEDJLDQ�SDGD�3HUSDQJNDWDQ 

ቀ
ܽ
ܾቁ


ൌ
ܽ

ܾ 

'HQJDQ� ܽǡ ܾ� ELODQJDQ� UHDO�� ܾ ് ͲǡGDQ� ݉ǡ݊� ELODQJDQ�
EXODW�SRVLWLI 

�� 3DQJNDW�1RO 
8QWXN�ܽ� ELODQJDQ� UHDO�� ELODQJDQ� EHUSDQJNDW� QRO� GDSDW�
GLQ\DWDNDQ�VHEDJDL�EHULNXW� 

ܽ ൌ ͳ,  ܽ ് Ͳ 
'HQJDQ�ܽ�ELODQJDQ�UHDO�GDQ�ܽ ് Ͳ 

7) Pangkat negatif 
Untuk ܽ� ELODQJDQ� UHDO� GDQ�݉� ELODQJDQ� EXODW� SRVLWLI��
SDQJNDW� ELODQJDQ� QHJDWLI� GDSDW� � GLQ\DWDNDQ� VHEDJDL�
EHULNXW� 

ܽି ൌ
ͳ
ܽ 

'HQJDQ� ܽ� ELODQJDQ� UHDO�� ܽ ് ͲǡGDQ� ݊� ELODQJDQ� EXODW�
SRVLWLI 

b. Bentuk Akar  
%HQWXN�DNDU�DGDODK�GDUL�VXDWX�ELODQJDQ�\DQJ�QLODLQ\D�PHPXDW�
WLGDN�WHUKLQJJD�EDQ\DNQ\D�DQJND�GL�EHODNDQJ�NRPD�GDQ�WLGDN�
EHUXODQJ� 
1) Perpangkatan pecahan 

ξܽ ൌ ܽ

  

ܽ  Ͳǡ dengan ݉ dan ݊ bilangan bulat positif 
2) Jika ܽ  dan ܾ bilangan real dan ܽ  ൌ ܾ maka ܽ  adalah akar 

pangkat ݊ dari ܾǡ ditulis sebagai ܽ ൌ ξܾ  
3) 2SHUDVL�SHQMXPODKDQ�GDQ�SHQJXUDQJDQ�SDGD�EHQWXN�DNDU 

5XPXV�SHUVDPDDQ�EHQWXN�DNDU���� 
ࢉξࢇ  ࢉξ࢈ ൌ ሺࢇ   ࢉሻξ࢈
ࢉξࢇ െ ࢉξ࢈ ൌ ሺࢇ െ  ࢉሻξ࢈

'HQJDQ�ܽǡ ܾǡ ܿ�ELODQJDQ�UHDO�GDQ�ܿ  Ͳ 
 



 
�� 

 

�� 2SHUDVL�SHUNDOLDQ�SDGD�EHQWXN�DNDU 
��ξܽ ή ξܾ ൌ ξܾܽ  

'HQJDQ�ܽǡ ܾ  Ͳǡ ܽǡ ܾ א ܴǡ�VHUWD�݊�ELODQJDQ�EXODW�SRVLWLI 
�� 2SHUDVL�SHPEDJLDQ�SDGD�EHQWXN�DNDU 

ξܽ

ξܾ ൌ ට
ܽ
ܾ


 

'HQJDQ�ܽ  ͲGDQ�ܾ  Ͳǡ ܽǡ ܾ א ܴǡ�VHUWD�݊�ELODQJDQ�EXODW�
SRVLWLI 

�� 0HUDVLRQDONDQ�SHQ\HEXW�EHQWXN�DNDU 
D� 0HUDVLRQDONDQ�EHQWXN�DNDU� 

ξ
 

8QWXN� ܽ� ELODQJDQ� UHDO� GDQ� ܾ� ELODQJDQ� UDVLRQDO�
QRQQHJDWLI��ܾ ് Ͳ��EHUODNX�KXEXQJDQ�EHULNXW� 

5XPXV�SHUVDPDDQ�EHQWXN�DNDU���� 
ࢇ
ξ࢈

ൌ
ࢇ
ξ࢈

ή
ξ࢈
ξ࢈

ൌ
ࢇ
࢈
ξ࢈ 

E� 0HUDVLRQDONDQ�EHQWXN� 
ାξ

�GDQ� 
ିξ

 

8QWXN� D�� F� ELODQJDQ� UHDO� GDQ� E� ELODQJDQ� UDVLRQDO�
QRQQHJDWLI��ܾ ് Ͳ�EHUODNX�KXEXQJDQ�EHULNXW� 

5XPXV�SHUVDPDDQ�EHQWXN�DNDU���� 
ࢉ

ࢇ  ξ࢈
ൌ

ࢉ
ࢇ  ξ࢈

ή
ࢇ െ ξ࢈
ࢇ െ ξ࢈

ൌ
ࢇ൫ࢉ െ ξ࢈൯
ࢇ െ ࢈  

ࢉ
ࢇ െ ξ࢈

ൌ
ࢉ

ࢇ െ ξ࢈
ή
ࢇ  ξ࢈
ࢇ  ξ࢈

ൌ
ࢇ൫ࢉ  ξ࢈൯
ࢇ െ ࢈  

F� 0HUDVLRQDONDQ�EHQWXN� 
ξାξ

�GDQ� 
ξିξ

 

8QWXN�F�ELODQJDQ�UHDO�GDQ�D��E��ELODQJDQ�UDVLRQDO�QRQ�
QHJDWLI��EHUODNX�KXEXQJDQ�EHULNXW� 

5XPXV�SHUVDPDDQ�EHQWXN�DNDU���� 
ࢉ

ξࢇ  ξ࢈
ൌ

ࢉ
ξࢇ  ξ࢈

ή
ξࢇ െ ξ࢈
ξࢇ െ ξ࢈

ൌ
ࢇ൫ξࢉ െ ξ࢈൯

ࢇ െ ࢈  

ࢉ
ξࢇ െ ξ࢈

ൌ
ࢉ

ξࢇ െ ξ࢈
ή
ξࢇ  ξ࢈
ξࢇ  ξ࢈

ൌ
ࢇ൫ξࢉ  ξ࢈൯

ࢇ െ ࢈
 

 



 
�� 

 

*� 0HWRGH�3HQHOLWLDQ 
�� 3HQGHNDWDQ�SHQHOLWLDQ 

3HQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ� LQL�PHQJJXQDNDQ�SHQGHNDWDQ�
NXDOLWDWLI�GHQJDQ�MHQLV�GHVNULSWLI�EHUXSD�NDWD�NDWD�WHUWXOLV�PDXSXQ�
OLVDQ�GDUL�RUDQJ�RUDQJ�GDQ�SHULODNX�\DQJ�GLDPDWL��/H[\�-��0ROHRQJ�
PHQ\DWDNDQ� EDKZD� ³3HQHOLWLDQ� NXDOLWDWLI� DGDODK� SHQHOLWLDQ� \DQJ�
EHUPDNVXG�XQWXN�PHPDKDPL�IHQRPHQD�WHQWDQJ�DSD�\DQJ�GLDODPL�
ROHK� VXEMHN� SHQHOLWLDQ� PLVDOQ\D� SHULODNX�� SHUVHSVL�� PRWLYDVL��
WLQGDNDQ��GDQ�ODLQ�ODLQ�VHFDUD�KROLVWLN��VHUWD�GHQJDQ�FDUD�GHVNULSVL�
NH�GDODP�EHQWXN�NDWD�NDWD�GDQ�EDKDVD��SDGD�VXDWX�NRQWHNV�NKXVXV�
\DQJ�DODPLDK�GHQJDQ�PHPDQIDDWNDQ�EHUEDJDL�PHWRGH�DODPLDK´�29�
'HVNULSWLI�NXDOLWDWLI�GL�GDODP�SHQHOLWLDQ�LQL�\DLWX�PHQJJDPEDUNDQ�
NHVDODKDQ�NHVDODKDQ�\DQJ�GLODNXNDQ�VLVZD�GHQJDQ�PHQJJXQDNDQ�
NDWD�NDWD� 

 
�� .HKDGLUDQ�SHQHOLWL 

.HKDGLUDQ�SHQHOLWL�GDODP�SHQHOLWLDQ�LQL�PHPLOLNL�IXQJVL�VHEDJDL�
LQVWUXPHQ� NXQFL�30� 'DODP� SHQHOLWLDQ� NXDOLWDWLI� SHQHOLWL�PHPLOLNL�
SHUDQ�VHEDJDL� LQVWUXPHQ�VHNDOLJXV�VHEDJDL�SHQJXPSXO�GDWD�\DQJ�
GLPDQD� NHKDGLUDQ� SHQHOLWL� GL� ORNDVL� SHQHOLWLDQ� VDQJDW� PXWODN�
GLODNXNDQ��.HKDGLUDQ�SHQHOLWL�SDGD�ORNDVL�SHQHOLWLDQ�DGDODK�VXDWX�
KDO�\DQJ�SHQWLQJ��NDUHQD�GHQJDQ�KDGLUQ\D�SHQHOLWL�VHFDUD�ODQJVXQJ�
DNDQ�PHPXQJNLQNDQ� GDWD� \DQJ� GLGDSDW�SHQHOLWL� GDSDW� GLNDWDNDQ�
DNXUDW�31� 2OHK� NDUHQD� LWX�� SDGD� SHQHOLWLDQ� \DQJ� DNDQ� GLODNXNDQ�
SHQHOLWL� VHFDUD� ODQJVXQJ� EHUWLQGDN� VHEDJDL� SHUHQFDQD� GDODP�
NHJLDWDQ� SHQHOLWLDQ�� SHQJXPSXODQ� GDWD�� DQDOLVLV� GDWD�� GDQ� SDGD�
DNKLUQ\D�SHQHOLWL�MXJD�DNDQ�PHPEHULNDQ�NHVLPSXODQ�WHUKDGDS�KDVLO�
SHQHOLWLDQ�\DQJ�GLODNXNDQ� 

 

 
29� /H[\� -�� 0ROHRQJ�� 0HWRGHORJL� 3HQHOLWLDQ� .XDOLWDWLI�� %DQGXQJ�� 37�� 5HPDMD�

5RVGDNDU\D��������KOP���� 
306XJL\RQR��0HWRGH� 3HQHOLWLDQ� 3HQGLGLNDQ� .XDOLWDWLI� GDQ� 5� 	� '�� �%DQGXQJ��

$OIDEHWD���������KOP������� 
310XUL� <XVXI�� 0HWRGH� 3HQHOLWLDQ�� .XDQWLWDWLI�� .XDOLWDWLI�� GDQ� 3HQHOLWLDQ�

*DEXQJDQ���-DNDUWD��.HQFDQD��������KOP������ 



 
�� 

 

�� /RNDVL�SHQHOLWL 
3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GL�07V� ,WWLKDGLO� 8PPDK�.DUDQJ�

$Q\DU�\DQJ�EHUDODPDW�GL�3DJHVDQJDQ�7LPXU� 
 

�� 6XPEHU�GDWD 
6XPEHU�GDWD��\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�PHUXSDNDQ�

KDVLO�GRNXPHQWDVL�GDUL�SHNHUMDDQ�VLVZD�SDGD�SHQHOLWLDQ�LQL�\DNQL�
GDWD�SHQHOLWLDQ�GLSHUROHK�GDUL�KDVLO� WHV� VRDO�GDUL�SHNHUMDDQ� VLVZD�
GDODP�PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND� GDQ� KDVLO� DQJNHW� GHQJDQ�
VXEMHN�SHQHOLWLDQ� 

 
�� 3URVHGXU�SHQJXPSXODQ�GDWD 

D� 0HPEDJLNDQ�DQJNHW 
$QJNHW� DWDX�NXHVLRQHU�DGDODK� WHNQLN�SHQJXPSXODQ�GDWD�

\DQJ� GLODNXNDQ� VHFDUD� WLGDN� ODQJVXQJ�� LQVWUXPHQ� DWDX� DODW�
SHQJXPSXODQ� GDWDQ\D� MXJD� GLVHEXW� DQJNHW� EHULVL� VHMXPODK�
SHUWDQ\DDQ�\DQJ�KDUXV�GLMDZDE�DWDX�GLUHVSRQ�ROHK�UHVSRQGHQ��
.HXQJJXODQ� DQJNHW� GLEDQGLQJNDQ� GHQJDQ� DODW� SHQJXPSXODQ�
GDWD� ODLQQ\D� DGDODK� MDXK� OHELK� SUDNWLV�� KHPDW� ZDNWX� GDQ�
WHQDJD��0HQMDQJNDX�ZLOD\DK�\DQJ�OHELK�OXDV�VHUWD�PHQMDQJNDX�
RUDQJ�RUDQJ� \DQJ� VXOLW� GLWHPXL�� NDUHQD� IDNWRU� ORNDVL�� GDQ�
PHPEHULNDQ� SULYDVL� PHQMDZDE�� ,QVWUXPHQ� DQJNHW� LDODK�
EODQJNR�DQJNHW�\DQJ�GLNXPSXONDQ�GDUL�LQVWUXPHQ�\DQJ�VXGDK�
DGD��$QJNHW�LQL�GLEHULNDQ�NHSDGD�SHVHUWD�GLGLN� 

%HQWXN� DQJNHW� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
DGDODK� WHUVWUXNWXU��\DLWX�� DQJNHW�GHQJDQ� MDZDEDQ�\DQJ� WHODK�
WHUVHGLD��-DZDEDQ�PHUXSDNDQ�EHQWXN� WHUWXWXS��GLPDQD�VHWLDS�
LWHPQ\D�VXGDK�WHUVHGLD�DOWHUQDWLI��MDZDEDQ��$QJNHW�DWDX�\DQJ�
GLVHEXW� NXHVLRQHU� DGDODK� GDIWDU� SHUWDQ\DDQ� \DQJ� KDUXV� GLLVL�
SHVHUWD�GLGLN� 

 
E� 0HPEHULNDQ�7HV 

7HV� DGDODK� VXDWX� DODW� \DQJ� GLVXVXQ� XQWXN� PHQJXNXU�
NXDOLWDV�� DELOLWDV�� NHWHUDPSLODQ� DWDX� SHQJHWDKXDQ� GDUL�
VHVHRUDQJ�DWDX� VHNHORPSRN� LQGLYLGX��0HQXUXW�$ULNXQWR�� WHV�



 
�� 

 

PHUXSDNDQ� DODW� DWDX� SURVHGXU� \DQJ� GLJXQDNDQ� XQWXN�
PHQJHWDKXL� DWDX� PHQJXNXU� VHVXDWX� GDODP� VXDVDQD�� GHQJDQ�
FDUD� GDQ� DWXUDQ�DWXUDQ� \DQJ� VXGDK� GLWHQWXNDQ32�� %HQWXN� WHV�
\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�EHQWXN�WHV�WHUWXOLV�
\DQJ� EHUEHQWXN� XUDLDQ�� 3HPEHULDQ� WHV� GLODNXNDQ� XQWXN�
PHQJHWHV� KDVLO� LQJDWDQ� VLVZD� WHUKDGDS� SHODMDUDQ� \DQJ� WHODK�
GLSHODMDUL� GDQ� XQWXN� PHQJDQDOLVLV� NHVDODKDQ� VLVZD� GDODP�
PHQ\HOHVDLNDQ� VRDO� PDWHPDWLND� SDGD� PDWHUL� ELODQJDQ�
EHUSDQJNDW� GDQ� EHQWXN� DNDU� GDQ� WHV� LQL� EHUWXMXDQ� XQWXN�
PHQJHWDKXL�OHELK�DZDO�WHQWDQJ�GHVNULSVL�NHVDODKDQ�NHVDODKDQ�
VLVZD�GDODP�PHQ\HOHVDLNDQ�VRDO�VRDO�\DQJ�GLEHULNDQ� 

F� 0HODNXNDQ�:DZDQFDUD 
:DZDQFDUD� DGDODK� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ�

GLJXQDNDQ� XQWXN� PHPSHUROHK� LQIRWPDVL� ODQJVXQJ� GDUL�
VXPEHUQ\D��0HQXUXW�VXJLRQR�EDKZD�³ZDZDQFDUD�GLJXQDNDQ�
DSDELOD� SHQHOLWL� LQJLQ� PHODNXNDQ� VWXGL� SHQGDKXOXDQ� XQWXN�
PHQHPXNDQ� SHUPDVDODKDQ� \DQJ� KDUXV� GLWHOLWL�� GDQ� MXJD��
DSDELOD�SHQHOLWL�LQJLQ�PHQJHWDKXL�KDO�KDO�GDUL�UHVSRQGHQ�\DQJ�
OHELK� PHQGDODP� GDQ� MXPODK� UHVSRQGHQQ\D� VHGLNLW� DWDX�
NHFLO´�33�3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PHWRGH�ZDZDQFDUD�VHPL�
WHUVWUXNWXU� 

G� 0HODNXNDQ�GRNXPHQWDVL 
0HQXUXW� 6XJLRQR� EDKZD� ³'RNXPHQWDVL� PHUXSDNDQ�

FDWDWDQ�SHULVWLZD�\DQJ�VXGDK�EHUODOX´34��'DODP�SHQHOLWLDQ�LQL�
PHQJJXQDNDQ� GRNXPHQ� UHVPL� \DLWX� MDGZDO� PDWD� SHODMDUDQ�
PDWHPDWLND�� IRWR�IRWR�NHJLDWDQ� VLVZD�GL�GDODP�NHODV� VHODPD�
SURVHV� SHPEHODMDUDQ�PDWHPDWLND�� GDQ� GDODP�PHQ\HOHVDLNDQ�
VRDO� PDWHPDWLND�� 'RNXPHQ� WHUVHEXW� GLJXQDNDQ� XQWXN�
PHQGDSDWNDQ�NHWHUDQJDQ�WHQWDQJ�GDWD�VLVZD�\DQJ�PHQJDODPL�
NHVDODKDQ� GDODP�PHQMDZDE� VRDO� PDWHPDWLND� NHODV� ,;�07V�
,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU��MXPODK�VLVZD�GDQ�VHUWD�KDO�

 
32$ULNXQWR�� 6��'DVDU�GDVDU� (YDOXDVL� 3HQGLGLNDQ� �(GLVL� UHYLVL��� -DNDUWD�� %XPL�

$NVDUD��������KOP����� 
336XJL\RQR��0HPDKDPL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��$OIDEHWD���������KOP����� 
346XJLRQR��2S�&LW���KOP����� 



 
�� 

 

KDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHQHOLWLDQ�\DQJ�SHQHOLWL�ODNXNDQ�
\DLWX� PHQJDQDOLVLV� NHVDODKDQ� GDODP� PHQ\HOHVDLNDQ� VRDO�
PDWHPDWLND�PDWHUL�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU� 

�� ,QVWUXPHQ�3HQHOLWLDQ 
D� $QJNHW 

$QJNHW� PHUXSDNDQ� PHWRGH� SHQJXPSXODQ� GDWD� \DQJ�
GLODNXNDQ� GHQJDQ� FDUD�PHPEHUL� VHSHUDQJNDW� SHUQ\DWDDQ� DWDX�
SHUQ\DWDDQ� WHUWXOLV� NHSDGD� UHVSRQGHQ� XQWXN� GLEHULNDQ� UHVSRQ�
VHVXDL� GHQJDQ� SHUPLQWDDQ� SHQJJXQD�35� 7XMXDQ� SHQ\HEDUDQ�
DQJNHW�LDODK�XQWXN�PHQJHWDKXL�JD\D�EHODMDU�VLVZD��WDQSD�PHUDVD�
NKDZDWLU� ELOD� UHVSRQGHQ�PHPEHUL� MDZDEDQ� \DQJ� WLGDN� VHVXDL�
GHQJDQ� NHQ\DWDDQ� GDODP� SHQJLVLDQ� GDIWDU� SHUWDQ\DDQ��
'LVDPSLQJ�LWX��UHVSRQGHQ�PHQJHWDKXL�LQIRUPDVL�WHUWHQWX�\DQJ�
GLPLQWD��$QJNHW�GLJXQDNDQ�XQWXN� WLGDN�GLODNXNDQ�XML�YDOLGDVL�
NDUHQD�PHQJDGRSVL�DQJNHW�GDUL�SHQHOLWLDQ�\DQJ�GLODNXNDQ� 

E� 7HV 
7HV�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL�\DNQL� WHV� WHUWXOLV�

GDODP�EHQWXN�XUDLDQ��7HV�VHEDJDL�LQVWUXPHQ�SHQJXPSXODQ�GDWD�
PHUXSDNDQ�UDQJNDLDQ�/DWLKDQ�DWDX�SHUWDQ\DDQ�\DQJ�GLJXQDNDQ�
XQWXN� PHQJXNXU� NHWHUDPSLODQ� SHQJHWDKXDQ�� NHPDPSXDQ��
LQWHOLJHQVL�� DWDX� EDNDW� \DQJ� GLPLOLNL� ROHK� NHORPSRN� DWDX�
LQGLYLGX�36�'DODP�KDO�LQL��SHQHOLWL�DNDQ�PHODNXNDQ�WHV�WHUKDGDS�
VLVZD� VHEDJDL� VXEMHN� \DQJ� WHUSLOLK� GDODP� SHQHOLWLDQ� LQL�� 7HV�
GLJXQDNDQ� XQWXN� PHQJHWDKXL� NHVDODKDQ� VLVZD� SDGD� PDWHUL�
SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU�� 

F� :DZDQFDUD 
:DZDQFDUD�XQWXN�PHPSHUROHK�MDZDEDQ�VLVZD�VHFDUD�OLVDQ� 

G� 'RNXPHQWDVL 
'RNXPHQWDVL� GLJXQDNDQ� XQWXN� PHQGDSDWNDQ� NHWHUDQJDQ�

WHQWDQJ�GDWD�VLVZD�\DQJ�PHQJDODPL�NHVDODKDQ�GDODP�PHQMDZDE�
VRDO��MXPODK�VLVZD�GDQ�VHUWD�KDO�KDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�
SHQHOLWLDQ�\DQJ�SHQHOLWL�ODNXNDQ� 

 
353�(�6�� :LG\RNR�� 7HNQLN� 3HQ\XVXQDQ� ,QVWUXPHQ� 3HQHOLWLDQ� �<RJ\DNDUWD��

3XVWDND�3HODMDU���������KOP����� 
366XGDU\RQR��0HWRGH�3HQHOLWLDQ�3HQGLGLNDQ���-DNDUWD��.HQFDQD���������KOP���� 



 
�� 

 

�� 7HNQLN�DQDOLVLV�GDWD 
$QDOLVLV�GDWD�PHUXSDNDQ�VXDWX�SURVHV�PHQ\XVXQ�GDWD�DJDU�GDSDW�

GLWDIVLUNDQ��3HQ\XVXQDQ�GDWD�EHUDUWL�PHQJHORPSRNNDQQ\D�NHGDODP�
SROD��WHPD�DWDX�NDWHJRUL�37�7HNQLN�DQDOLVLV��GDWD�NXDOLWDWLI�\DQJ�DNDQ�
GLJXQDNDQ� SHQHOLWL� SDGD� SHQHOLWLDQ� LQL� \DNQL�PHQJJXQDNDQ�PRGHO�
0LOHV�DQG�+XEHUPDQ�\DLWX�PHOLSXWL�WLJD�SURVHV�DQWDUD�ODLQ� 
D� 5HGXNVL�GDWD 

5HGXNVL� GDWD� PHUXSDNDQ� SURVHV� SHPLOLKDQ�� SHQDMDPDDQ��
SHQIRNXVNDQ�VHUWD�SHQ\HGHUKDQDDQ�GDWD�\DQJ�GLSHUROHK��GHQJDQ�
PHQJKLODQJNDQ� GDWD� \DQJ� WLGDN� SHQWLQJ� GDUL� KDVLO� DQJNHW��
6HWHODK�GDWD�GLGDSDWNDQ�GDUL�KDVLO�DQJNHW�GDQ�GRNXPHQWDVL�KDVLO�
SHNHUMDDQ�VLVZD�GDODP�PHQ\HOHVDLNDQ�VRDO�PDWHPDWLND�SHQHOLWL�
DNDQ� PHUDQJNXP�� PHPLOLK� KDO� \DQJ� SRNRN�SRNRN��
PHPIRNXVNDQ�SDGD�KDO�\DQJ�SHQWLQJ�\DQJ�PDPSX�PHQMDZDE�
PDVDODK� SHQHOLWLDQ� VHKLQJD� SHQHOLWL� PHQGDSDWNDQ� GDWD� \DQJ�
YDOLG�GDODP�PHODNXNDQ�SHQ\DMLDQ�GDWD� 

E� 3HQ\DMLDQ�GDWD 
7DKDS�LQL�GLODNXNDQ�XQWXN�PHQJRUJDQLVDVLNDQ�GDQ�0HQ\XVXQ�

GDWD�PHQMDGL�VXDWX�LQIRUPDVL�\DQJ�EHUPDNQD�VHKLQJJD�PXGDK�
XQWXN�GLODNXNDQ�SHQDULNDQ�NHVLPSXODQ�38�3HQ\DMLDQ�GDWD�GDSDW�
GLODNXNDQ�GDODP�EHQWXN�EDJDQ��XUDLDQ�VLQJNDW�� IORZFKDUW��GDQ�
VHMHQLVQ\D�39 

 
F� 3HQDULNDQ�NHVLPSXODQ 

3HQDULNDQ� NHVLPSXODQ� SDGD� SHQHOLWLDQ� NXDOLWDWLI� \DQJ� DNDQ�
GLODNVDQDNDQ� GLSHUROHK� GHQJDQ� FDUD� PHPEDQGLQJNDQ� KDVLO�
SHNHUMDDQ� VLVZD� SDGD� WHV� GDQ� KDVLO� ZDZDQFDUD� VHKLQJJD�
GLSHUROHK� NHVDODKDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO�
PDWHPDWLND� 

 
371DVXWLRQ��0HWRGH�3HQHOLWLDQ�1DWXUDOLVWLN�.XDOLWDWLI� �%DQGXQJ��7DVWLUR���������

KOP����� 
38.XQFRUR� 0�� ³0HWRGH� 5LVHW� XQWXN� %LVQLV� 	� (NRQRPL´�� (GLVL� ��� �-DNDUWD��

(UODQJJD��������KOP������ 
396XJL\RQR��0HWRGH�3HQHOLWLDQ�3HQGLGLNDQ�3HQGHNDWDQ�.XDQWLWDWLI��NXDOLWDWLI��GDQ�

5�GDQ�'���%DQGXQJ��$OIDEHWD���������KOP������ 



 
�� 

 

�� 3HQJHFHNDQ�NHDEVDKDQ�GDWD 
'DODP� PHQMDPLQ� NHDEVDKDQ� GDWD� GDQ� WHPXDQ�� 7HNQLN� \DQJ�

GLJXQDNDQ�SHQHOLWL�GDODP�SHQJHFDNDQ�NHDEVDKDQ�GDWD�\DNQL�WHNQLN�
WULDQJXODVL�� 7ULDQJXODVL� \DNQL� WHNQLN� SHPHULNVDDQ� NHDEVDKDQ� GDWD�
\DQJ� PHPDQIDDWNDQ� VXDWX� \DQJ� ODLQ� SDGD� OXDU� GDWD� XQWXN�
NHSHQWLQJDQ� SHQJHFHNDQ� DWDX� VHEDJDL� SHPEDQGLQJ� WHUKDGDS� GDWD�
WHUVHEXW� 

0HQXUXW� SHQGDSDW� 6XJL\RQR�� WULDQJXODVL� GLEDJL� PHQMDGL� WLJD�
EDJLDQ�\DNQL�WULDQJXODVL�ZDNWX��VXPEHU��GDQ�WHNQLN�40�3HQ\HMLDQ�GDWD�
PHQMHODVNDQ� SHQJNDWHJRULDQ� GDWD� JD\D� EHODMDU� VLVZD�� GDWD� KDVLO�
WXJDV�VRDO�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU��GDQ�GDWD�KDVLO�ZDZDQFDUD�
��SHQHULNDQ�NHVLPSXODQ��YHULILNDVL�DGDODK�KDVLO�VLPSXODQ�SHQHOLWLDQ�
VHWHODK�GLODNXNDQ�UHGXNVL�GDWD�GDQ�SHQ\HMLDQ�GDWD��$GDSXQ�GDODP�
SHQHOLWLDQ�LQL��3HQHOLWL�PHQJJXQDNDQ�WULDQJXODVL�PHWRGH� 

 
+� 6LVWHPDWLND�3HPEDKDVDQ 

6HFDUD�JDULV�EHVDU�VLVWHPDWLND�SHPEDKDVDQ�WHUGLUL�GDUL���EDE�GHQJDQ�
EHEHUDSD�VXE�EDE��$JDU�PHQGDSDW�JDPEDUDQ�\DQJ�SDV�SHQXOLV�PHPEXDW�
VLVWHPDWLND�SHPDEDKDVDQ�VHEDJDL�EHULNXW� 

�� %DE�,��3HQGDKXOXDQ 
3DGD� EDE� LQL� SHQHOLWL� DNDQ� PHPEDKDVDQ� PHQJHQDL� ODWDU�

EHODNDQJ�PDVDODK��SHPEDWDVDQ�GDQ�SHUXPXVDQ�PDVDODK��WXMXDQ�
GDQ�PDQIDDW��UXDQJ�OLQJNXS�GDQ�VHWWLQJ�SHQHOLWLDQ��WHODDK�SXVWDND�
GDQ� NHUDQJND� WHRUL�� PHWRGHORJL� SHQHOLWLDQ� GDQ� VLVWHPDWLND�
SHQHOLWLDQ� 

�� %DE�,,��3DSDUDQ�GDQ�7HPXDQ 
3DGD�EDE�LQL�SHQXOLV�DNDQ�PHQJXQJNDSNDQ�VHOXUXK�GDWD�GDQ��

WHPXDQ�SHQHOLWLDQ�GDODP�KDO�LQL�WHPXDQ�GDQ�GDWD�\DQJ�SHQHOLWL�
ODNXNDQ�GL�07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU� 

�� %DE�,,,��3HPEDKDVDQ 
3DGD�EDE� LQL�SHQHOLWL�DNDQ�PHQJXQJNDSNDQ�SURVHV�DQDOLVLV�

WHUKDGDS� WHPXDQ� SHQHOLWLDQ� VHEDJDLPDQD� \DQJ� VXGDK� SHQXOLV�

 
40,ELG���KOP������� 



 
�� 

 

SDSDUNDQ�GL�EDE�,,�EHUGDVDUNDQ�SDGD�SHUVSHNWLI�SHQHOLWLDQ�DWDX�
NHUDQJND�NHUDQJND�WHRULWLN�GL�EDJLDQ�SHQGDKXOXDQ� 

�� %DE�,9��3HQXWXS 
3DGD�EDE�LQL�SHQXOLV�DNDQ�PHPEHULNDQ�NHVLPSXODQ�GDQ�VDUDQ�

DWDV�KDVLO�NLQHUMD�SHQXOLV� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
�� 

 

%$%�,, 
3$3$5$1�'$7$�'$1�7(08$1 

 

$� +DVLO�$QJNHW�XQWXN�,GHQWLILNDVL�*D\D�%HODMDU 
3DGD� EDJLDQ� LQL�� GLSDSDUNDQ� GDWD�GDWD� \DQJ� EHUNHQDDQ� GHQJDQ�

NHJLDWDQ�SHQHOLWL�GDQ�VXEMHN�SHQHOLWLDQ��3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�
NHODV�,;�07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU��7DKDS�DZDO�SHQHOLWLDQ�
LQL�DGDODK�PHQJDMXNDQ�SHUPRKRQDQ�L]LQ�XQWXN�PHODNXNDQ�SHQHOLWLDQ�GL�
07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU�SDGD�KDUL�5DEX����-XOL������GDQ�
NRQILUPDVL�ODJL�SDGD�KDUL�5DEX�����'HVHPEHU�������3HQHOLWL�PHQHPXL�
ZDNLO� NHSDOD� VHNRODK� GDQ� VDODK� VDWX� JXUX� 0DWHPDWLND�� 6HODQMXWQ\D��
SDGD� KDUL� .DPLV�� ��� 'HVHPEHU� ������ SHQHOLWL� PHQ\HEDUNDQ� DQJNHW�
JD\D�EHODMDU�VLVZD�GDQ�PHODNXNDQ�WHV�WHUWXOLV�NHVDODKDQ�VLVZD�NHSDGD�
���VLVZD�NHODV�,;�07V�,WWLKDGLO�8PPDK�.DUDQJ�$Q\DU� 

3HQ\HEDUDQ�DQJNHW�JD\D�EHODMDU�NHSDGD�VLVZD�NHODV�,;�07V�,WWLKDGLO�
8PPDK�.DUDQJ�$Q\DU�PHQJKDVLONDQ�SHQJHORPSRNNNDQ�JD\D�EHODMDU�
WHUKDGDS� VXEMHN� SHQHOLWLDQ�� 3HQHQWXDQ� NDWHJRUL� JD\D� EHODMDU� VLVZD�
GLGDVDUNDQ� SDGD� MDZDEDQ� VLVZD� \DQJ� SDOLQJ� EDQ\DN�PHPLOLK� VDQJDW�
VHWXMX�GDQ�VHWXMX�SDGD�DQJNHW��+DVLO�DQJNHW�JD\D�EHODMDU�PHQXQMXNNDQ�
EDKZD� VLVZD� PHPLOLNL� JD\D� EHODMDU� \DQJ� EHUEHGD�EHGD�� \DQJ� GDSDW�
GLOLKDW�VHFDUD�OHQJNDS�SDGD�7DEHO������ 

)UHNXHQVL� VLVZD� EHUGDVDUNDQ� JD\D� EHODMDU� GLVDMLNDQ� SDGD�*DPEDU�
�����3DGD�NDWHJRUL�JD\D�EHODMDU�YLVXDO�GLSLOLK�$$��+,��6(��6*5��<$��
):��(6��=$��5)��GDQ�.6,�VHEDJDL�VXEMHN�SHQHOLWLDQ��6HEDJDL�VXEMHN�
SHQHOLWLDQ� NDWHJRUL� JD\D� EHODMDU� DXGLWRUL� DGDODK�/+��':�� GDQ�1)=��
.DWHJRUL�JD\D�EHODMDU�NLQHVWHWLN�GLSLOLK�6,� VHEDJDL� VXEMHN�SHQHOLWLDQ��
-DGL�� VHODPD� SHQHOLWLDQ� EHUODQJVXQJ� GDUL� DZDO� KLQJJD� DNKLU�
SHQJDPELODQ� GDWD� GLGDSDW� ��� VLVZD� \DQJ� PHPHQXKL� NULWHULD� JD\D�
EHODMDU�\DLWX�VLVZD�EHUJD\D�EHODMDU�YLVXDO�VHEDQ\DN�����VHSXOXK��VLVZD�
GHQJDQ� SHUVHQWDVH� VHEHVDU� �������� VLVZD� EHUJD\D� EHODMDU� DXGLWRUL�
VHEDQ\DN����WLJD��VLVZD�GHQJDQ�SHUVHQWDVH���������GDQ�VLVZD�EHUJD\D�
EHODMDU� NLQHVWHWLN� VHEDQ\DN� �� �VDWX�� VLVZD� GHQJDQ� SHUVHQWDVH� �������
0D\RULWDV� VLVZD� NHODV� ,;� 07V� ,WWLKDGLO� 8PPDK� .DUDQJ� $Q\DU�
PHPLOLNL�JD\D�EHODMDU�YLVXDO� 



 
�� 

 

 
*DPEDU���� 

6HEDUDQ�6LVZD�EHUGDVDUNDQ�*D\D�%HODMDU 
 

7DEHO���� 
+DVLO�$QJNHW�*D\D�%HODMDU�6LVZD 

No. Subjek 
Skor 

Kategori 
V A K 

1 AA 13 10 8 Visual 
2 LH 12 14 13 Auditori 
3 HI 10 9 10 Visual 
4 SE 7 4 6 Visual 
5 SGR 12 10 11 Visual 
6 DW 11 12 10 Auditori 
7 YA 12 10 7 Visual 
8 FW 15 11 10 Visual 
9 ES 13 9 4 Visual 
10 ZA 11 9 10 Visual 
11 SI 7 9 11 Kinestetik 
12 RF 15 11 11 Visual 
13 KSI 11 8 9 Visual 
14 NFZ 10 11 6 Auditori 

.HWHUDQJDQ� 
9 ��9LVXDO 
$ ��$XGLWRUL 
. ��.LQHVWHWLN� 



 
�� 

 

6HWHODK�PHQJNDML�GDUL�KDVLO�DQJNHW��SHQHOLWL�PHQJDQDOLVLV�KDVLO�WHV�
XUDLDQ� XQWXN� PDWHUL� 3HUSDQJNDWDQ� GDQ� %HQWXN� $NDU� DJDU� GDSDW�
PHQJHWDKXL�NHVDODKDQ�VLVZD�GDODP�PHQ\HOHVDLNDQ�VRDO��3HQHOLWLDQ�LQL�
KDQ\D�PHQJDQDOLVLV�NHVDODKDQ�KDVLO�NHUMD�VLVZD�SDGD� WHV�XUDLDQ�\DQJ�
GLEHULNDQ� EHUGDVDUNDQ�PDVLQJ�PDVLQJ� JD\D� EHODMDU��+DQ\D� �� OHPEDU�
MDZDEDQ� VLVZD� \DQJ� GLMDGLNDQ� VDPSHO� XQWXN� PDVLQJ�PDVLQJ� JD\D�
EHODMDU�� +DO� LQL� GLNDUHQDNDQ� VLVZD� \DQJ� EHUJD\D� EHODMDU� NLQHVWHWLN�
KDQ\D�DGD���RUDQJ�� 

 
%� +DVLO�7HV�XQWXN�,GHQWLILNDVL�.HVDODKDQ� 

+DVLO� WHV� VLVZD� EHUWXMXDQ� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� WHUNDLW�
NHVDODKDQ� VLVZD�EHUGDVDUNDQ� WHRUL�.DVWRODQ�GDODP�PHQJHUMDNDQ� VRDO�
XUDLDQ�XQWXN�PDWHUL�SHUSDQJNDWDQ�GDQ�EHQWXN�DNDU��.RPSHWHQVL�GDVDU�
GLMDGLNDQ� DFXDQ� DGDODK� VLVZD� PDPSX� PHQMHODVNDQ� GDQ� PHODNXNDQ�
RSHUDVL�SHUSDQJNDWDQ�ELODQJDQ�UDVLRQDO��EHQWXN�DNDU��GDQ�VLIDW�VLIDWQ\D�� 
�� 6RDO�1RPRU�� 

D� *D\D�%HODMDU�9LVXDO 
6XEMHN�$$ 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�$$�GHQJDQ�*D\D�%HODMDU�9LVXDO 
*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�

EHODMDU� YLVXDO�� 6LVZD� $$� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ�VHFDUD�VLVWHPDWLV��+DO�LQL�PHQXQMXNNDQ�EDKZD�

2 



 
�� 

 

VLVZD� $$� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� $$�
PHODNXNDQ�NHVDODKDQ�GDODP�PHQ\HGHUKDQDNDQ�EHQWXN�GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯� \DQJ� GDSDW� GLOLKDW� SDGD� WDQGD�
ZDUQD� XQJX�� 6HKDUXVQ\D�� ODQJNDK� VHODQMXWQ\D� DGDODK�
ξͳͷ  ͵ ή ͷ െ ͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤǤ�
$NLEDWQ\D��VLVZD�$$�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�
VRDO� GHQJDQ� EHQDU� GDQ�PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ�
VDODK�� 'HQJDQ� GHPLNLDQ�� VLVZD� $$� PHODNXNDQ� NHVDODKDQ�
SURVHGXUDO�GDQ�WHNQLNDO�SDGD�VRDO�QRPRU��� 

 
�6XEMHN�+, 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�+,�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO�� 6LVZD� +,� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� +,� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD�VLVZD�\DQJ�PHQXQMXNNDQ�EDKZD�VLVZD�+,�PHODNXNDQ�
NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL� ൫͵ξͷ െ
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�� 

 

ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�XQJX��
6HKDUXVQ\D�� ODQJNDK� VHODQMXWQ\D� DGDODK� ξͳͷ  ͵ ή ͷ െ ͵ ή
ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� $NLEDWQ\D�� VLVZD� +,�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��
VLVZD�+,�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�SDGD�
VRDO�QRPRU��� 

 
6XEMHN�6( 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�6(�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 
*DPEDU� ���� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU�YLVXDO�XQWXN�VRDO�EHQWXN�DNDU��\DQJ�PHQHQWXNDQ�EDKZD�
VLVZD�6(�WLGDN�PHQMDZDE�SHUWDQ\DDQ�VHFDUD�VLVWHPDWLV��+DO�LQL�
GLWXQMXNNDQ�ROHK� VLVZD�6(�WLGDN�PHQXOLVNDQ�\DQJ�GLNHWDKXL�
GDQ� GLWDQ\DNDQ�� \DQJ� GDSDW� GLOLKDW� SDGD� WDQGD�ZDUQD� KLMDX��
QDPXQ�ODQJVXQJ�PHQMDZDE�SHUWDQ\DDQ��+DO�LQL�EHUDUWL�EDKZD��
VLVZD�6(�PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO�SDGD�VRDO�EHQWXN�
DNDU�� 'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� 6(�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ$NLEDWQ\D�� VLVZD� 6(�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��

2 
 

2 
 

2 
 



 
�� 

 

VLVZD�6(�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�SDGD�
VRDO�QRPRU��� 
 
6XEMHN�6*5 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�6*5�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO�� 6LVZD� 6*5� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� 6*5� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� 6*5�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ$NLEDWQ\D�� VLVZD�
6*5�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ� PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK�� 'HQJDQ�
GHPLNLDQ�� VLVZD� 6*5�PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ�
WHNQLNDO�SDGD�VRDO�QRPRU���� 
 
 
 

2 



 
�� 

 

6XEMHN�): 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�):�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO�� 6LVZD� ):� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� ):� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� ):�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ$NLEDWQ\D��VLVZD�):�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��
VLVZD�):�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�SDGD�
VRDO�QRPRU���� 
 
 
 
 

 

2 



 
�� 

 

6XEMHN�(6 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�(6�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO�� 6LVZD� (6� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� (6� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD�VLVZD�\DQJ�PHQXQMXNNDQ�EDKZD�VLVZD�(6�PHODNXNDQ�
NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL� ൫͵ξͷ െ
ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�XQJX��
6HKDUXVQ\D�� ODQJNDK� VHODQMXWQ\D� DGDODK� ξͳͷ  ͵ ή ͷ െ ͵ ή
ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� $NLEDWQ\D�� VLVZD� (6�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��
VLVZD�(6�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�SDGD�
VRDO�QRPRU���� 
 
 
 

 

2 



 
�� 

 

6XEMHN�5) 
 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�5)�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO�� 6LVZD� 5)� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL� PHQXQMXNNDQ� EDKZD�
VLVZD� 5)� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD�VLVZD�\DQJ�PHQXQMXNNDQ�EDKZD�VLVZD�5)�PHODNXNDQ�
NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL� ൫͵ξͷ െ
ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�XQJX��
6HKDUXVQ\D�� ODQJNDK� VHODQMXWQ\D� DGDODK� ξͳͷ  ͵ ή ͷ െ ͵ ή
ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� $NLEDWQ\D�� VLVZD� 5)�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��
VLVZD�5)�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�SDGD�
VRDO�QRPRU���� 

 
 
 

 

2 



 
�� 

 

6XEMHN�.6, 

 
*DPEDU���� 

-DZDEDQ�VXEMHN�.6,�GHQJDQ�*D\D�%HODMDU�9LVXDO 
 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� YLVXDO�� 6LVZD� .6,� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� .6,� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� .6,�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ�$NLEDWQ\D��VLVZD�.6,�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��
VLVZD�.6,�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�SDGD�
VRDO�QRPRU���� 
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E� *D\D�%HODMDU�$XGLWRUL� 
6XEMHN�/+ 
 

�� 
*DPEDU����� 

�-DZDEDQ�6XEMHN�/+�*D\D�%HODMDU�$XGLWRUL 

*DPEDU� ���� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� DXGLWRUL� XQWXN� VRDO� QRPRU� ��� 6LVZD� /+� PDPSX�
PHQXOLVNDQ� DSD� \DQJ� GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO�
EHQWXN� DNDU�� VHUWD� PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV�� +DO� LQL�
PHQXQMXNNDQ� EDKZD� VLVZD� /+� WLGDN� PHODNXNDQ� NHVDODKDQ�
VHFDUD� SURVHGXUDO�� 6LVZD� /+� WLGDN� PHQXOLVNDQ� NRQVHS�
SHUNDOLDQ� ELODQJDQ� EHQWXN� DNDU� GHQJDQ� EHQDU� \DQJ� GDSDW�
GLOLKDW� SDGD� WDQGD� ZDUQD� XQJX�� +DO� LQL� GLWXQMXNNDQ� SDGD�
ODQJNDK� SHQ\HOHVDLDQ� QRPRU� �� GDQ� ��� VLVZD� /+� WLGDN�
PHQXOLVNDQ� WDQGD� �� VHEDJDL� KDVLO� RSHUDVL� SHUNDOLDQ� ELODQJDQ�
DNDU�GDUL�ODQJNDK�QRPRU����\DQJ�VHKDUXVQ\D�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ�VHKLQJJD�KDVLO�VHODQMXWQ\D�GDUL�VRDO�WHUVHEXW�WLGDN�
ELVD�GLODQMXWNDQ�GHQJDQ�EHQDU��6HODLQ�LWX��VLVZD�/+�WLGDN�WHOLWL�
GDODP� PHQJKLWXQJ� RSHUDVL� SHUNDOLDQ� ELODQJDQ� DNDU�� \DQJ�
VHKDUXVQ\D� MDZDEDQ� VHODQMXWQ\D� DGDODK� ξͳͷ  ͳͷ െ  െ
ξͳͷǤ� $NLEDWQ\D�� VLVZD� /+� PHODNXNDQ� NHVDODKDQ� GDODP�
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PHQHQWXNDQ� QLODL� DNKLU�� 'HQJDQ� GHPLNLDQ�� VLVZD� /+�
PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO�GDQ� WHNQLNDO�\DQJ�GLWDQGDL�
GHQJDQ�ZDUQD�XQJX�SDGD�VRDO�QRPRU���� 

 
6XEMHN�': 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�':�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�

EHODMDU� DXGLWRUL�� 6LVZD� ':� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� ':� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� ':�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� $NLEDWQ\D�� VLVZD�
':�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ� PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK�� 'HQJDQ�
GHPLNLDQ�� VLVZD� ':� PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ�
WHNQLNDO�SDGD�VRDO�QRPRU���� 
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�� 

 

6XEMHN�1)= 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�1)=�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�

EHODMDU� DXGLWRUL�� 6LVZD� 1)=� PDPSX� PHQXOLVNDQ� DSD� \DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHQJHUMDNDQ� VHFDUD� VLVWHPDWLV��+DO� LQL�PHQXQMXNNDQ� EDKZD�
VLVZD� 1)=� WLGDN� PHODNXNDQ� NHVDODKDQ� VHFDUD� NRQVHSWXDO��
'LPDQD� VLVZD� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� 1)=�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� $NLEDWQ\D�� VLVZD�
1)=�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ� PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK�� 'HQJDQ�
GHPLNLDQ�� VLVZD� 1)=� PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ�
WHNQLNDO�SDGD�VRDO�QRPRU���� 
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F� *D\D�%HODMDU�.LQHVWHWLN� 
 

 
*DPEDU����� 

�-DZDEDQ�6XEMHN�6,�*D\D�%HODMDU�.LQHVWHWLN 
 

*DPEDU� ����� DGDODK� KDVLO� MDZDEDQ� VLVZD� GHQJDQ� JD\D�
EHODMDU� NLQHVWHWLN�� \DQJ� PHQXQMXNNDQ� EDKZD� VLVZD� 6,�
PHODNXNDQ� NHVDODKDQ� GDODP� PHQ\HGHUKDQDNDQ� EHQWXN� GDUL�
൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯�\DQJ�GDSDW�GLOLKDW�SDGD�WDQGD�ZDUQD�
XQJX��6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�ξͳͷ  ͵ ή ͷ െ
͵ ή ʹ െ ξͳͷ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� $NLEDWQ\D�� VLVZD� 6,�
WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK��'HQJDQ� GHPLNLDQ��
VLVZD�6,�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ� WHNQLNDO�SDGD�
VRDO�QRPRU���� 
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�� 6RDO�1RPRU�� 
D� *D\D�%HODMDU�9LVXDO 

6XEMHN�$$ 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�$$�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� $$� WLGDN�PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� $$� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� $$� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD�$$� WLGDN�PHQXQMXNNDQ� SHPDKDPDQ�NRQVHS� GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�XQJJX�SDGD�*DPEDU������\DNQL�� VLVZD�$$�
PHQXOLV��������ĺ�����[� ���ĺ���[� ���������\DQJ�VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
$$�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�SURVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�+, 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�+,�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� +,� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� +,� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� +,� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD� +,� WLGDN� PHQXQMXNNDQ� SHPDKDPDQ� NRQVHS� GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�+,�
PHQXOLV��������ĺ�������[� ����ĺ����[� ���\DQJ�VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
+,� WLGDN� GDSDW�PHODQMXWNDQ� SHQ\HOHVDLDQ� VRDO� GHQJDQ� EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�6( 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�6(�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� 6(� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� 6(� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� 6(� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD� 6(� WLGDN� PHQXQMXNNDQ� SHPDKDPDQ� NRQVHS� GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�6(�
PHQXOLV�͵ ͻ ή Ͷͷ�ĺ�͵ ͻ ή ݔ͵ ൌ ʹ�ĺ����[� ����\DQJ�VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
6(� WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ� VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�6*5 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�6*5�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ�EDKZD�VLVZD�6*5�WLGDN�PHQMDZDE�SHUWDQ\DDQ�
VHFDUD�VLVWHPDWLV��+DO� LQL�GLWXQMXNNDQ�ROHK�VLVZD�6*5�WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� 6*5� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD�6*5�WLGDN�PHQXQMXNNDQ�SHPDKDPDQ�NRQVHS�GDQ�VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�6*5�
PHQXOLV� ���� ���ĺ�����[�  � ���ĺ����[� ���� \DQJ� VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
6*5�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�<$ 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�<$�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� <$� WLGDN�PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� <$� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� <$� PHODNXNDQ�
NHVDODKDQ�NRQVHSWXDO�SDGD�VRDO�SHUSDQJNDWDQ��6LVZD�<$�MXJD�
PDPSX� PHQ\HOHVDLNDQ� GHQJDQ� VHFDUD� VLVWHPDWLV�� PDPSX�
PHQXOLVNDQ�SHUVDPDDQ��GDQ�PHQXOLVNDQ�MDZDEDQ�DNKLU�GHQJDQ�
EHQDU�� 'HQJDQ� GHPLNLDQ�� 6XEMHN� <$� WLGDN� PHODNXNDQ�
NHVDODKDQ�SURVHGXUDO��GDQ�NHVDODKDQ�WHNQLNDO�SDGD�VRDO�QRPRU�
��GLNDUHQDNDQ� VXEMHN�<$�PDPSX�PHQ\HGHUKDQDNDQ�EHQWXN�
VRDO�DWDX�PDPSX�PHPDQLSXODVL�ODQJNDK�VHODQMXWQ\D�VHKLQJJD�
VXEMHN� <$� GDSDW� PHODQMXWNDQ� VRDO� GHQJDQ� EHQDU� SDGD�
NHVDODKDQ�SURVHGXUDO�GDQ�WHOLWL�GDODP�PHQ\HOHVDLNDQ�MDZDEDQ�
DNKLU�SDGD�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�): 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�):�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� ):� WLGDN�PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� ):� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� ):� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD�):� WLGDN�PHQXQMXNNDQ� SHPDKDPDQ�NRQVHS� GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�):�
PHQXOLV��������ĺ�����[� ���ĺ���[� ��������\DQJ�VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
):�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�(6 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�(6�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� (6� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� (6� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� (6� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD� (6� WLGDN� PHQXQMXNNDQ� SHPDKDPDQ� NRQVHS� GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�(6�
PHQXOLV��������ĺ�����[� ����ĺ����[� ���\DQJ�VHKDUXVQ\D�DGDODK�
����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�(6�WLGDN�
GDSDW� PHODQMXWNDQ� SHQ\HOHVDLDQ� VRDO� GHQJDQ� EHQDU� GDQ�
PHQJKDVLONDQ� MDZDEDQ� DNKLU� \DQJ� VDODK�� +DO� LWX� WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�=$ 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�=$�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� =$� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� =$� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� +DO� LQL� EHUDUWL� EDKZD�� VLVZD� =$�
PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ��
6HODLQ� LWX�� VLVZD�=$� WLGDN�PHQXOLVNDQ� WDQGD� QHJDWLI� SDGD� ��
ODQJNDK� WHUDNKLU� SDGD� WDKDS� SHQ\HOHVDLDQ�� \DQJ� GLEHULNDQ�
WDQGD�ZDUQD�ELUX�SDGD�*DPEDU������KDQ\D�PHQXOLVNDQ�DQJND�
���\DQJ�VHKDUXVQ\D�GLWXOLVNDQ�����+DO�LQL�EHUDUWL�EDKZD�VLVZD�
=$�PHODNXNDQ�NHVDODKDQ�WHNQLNDO��1DPXQ��VHFDUD�NRQVHSWXDO��
VLVZD� =$� SHPDKDPDQ� NRQVHS� WHUNDLW� RSHUDVL� ELODQJDQ�
EHUSDQJNDW�GHQJDQ�EDLN�GDQ�EHQDU� 
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6XEMHN�5) 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�5)�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� 5)� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� 5)� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ� ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� 5)� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD� 5)� WLGDN�PHQXQMXNNDQ� SHPDKDPDQ� NRQVHS� GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�5)�
PHQXOLV��������ĺ����±��[� ����ĺ����[� ���\DQJ�VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
5)�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO� GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�.6, 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�.6,�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� YLVXDO� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD�.6,� WLGDN�PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV��+DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� .6,� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� .6,� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD�.6,� WLGDN�PHQXQMXNNDQ�SHPDKDPDQ�NRQVHS�GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�.6,�
PHQXOLV� ���� ���ĺ�����[�  � ���ĺ����[� ���� \DQJ� VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
.6,�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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E� *D\D�%HODMDU�$XGLWRUL 

6XEMHN�/+ 

 
*DPEDU����� 

�-DZDEDQ�6XEMHN�/+�*D\D�%HODMDU�$XGLWRUL 
 

*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�
JD\D� EHODMDU� DXGLWRUL� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� /+� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� /+� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��\DQJ�GDSDW�GLOLKDW�
SDGD� WDQGD� ZDUQD� KLMDX�� QDPXQ� ODQJVXQJ� PHQMDZDE�
SHUWDQ\DDQ�� +DO� LQL� EHUDUWL� EDKZD�� VLVZD� /+� PHODNXNDQ�
NHVDODKDQ� SURVHGXUDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HFDUD�
NRQVHSWXDO�GDQ�WHNQLNDO��VLVZD�/+�PDPSX�PHQ\HGHUKDQDNDQ�
EHQWXN�VRDO�SHUSDQJNDWDQ�GDQ�PDPSX�PHPDQLSXODVL�ODQJNDK�
VHODQMXWQ\D�VHKLQJJD�VLVZD�/+�GDSDW�PHODQMXWNDQ�VRDO�GHQJDQ�
EHQDU� WDQSD� DGD� NHVDODKDQ� VHFDUD� WHNQLN��'HQJDQ� GHPLNLDQ��
VLVZD�/+�KDQ\D�PHODNXNDQ� NHVDODKDQ� SURFHGXUDO� SDGD� VRDO�
SHUSDQJNDWDQ�� 
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6XEMHN�': 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�':�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� DXGLWRUL� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD�':� WLGDN�PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV��+DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD�':� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� ':� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD�':�WLGDN�PHQXQMXNNDQ�SHPDKDPDQ�NRQVHS�GDQ� VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�':�
PHQXOLV� ���� ���ĺ�����[�  � ���ĺ����[� ���� \DQJ� VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
':�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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6XEMHN�1)= 

 
*DPEDU����� 

-DZDEDQ�6XEMHN�1)=�*D\D�%HODMDU�$XGLWRUL 
*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�

JD\D� EHODMDU� DXGLWRUL� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ�EDKZD�VLVZD�1)=�WLGDN�PHQMDZDE�SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV��+DO� LQL�GLWXQMXNNDQ�ROHK� VLVZD�1)=� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�
PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� 1)=� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO� SHUSDQJNDWDQ�� 6HODLQ� LWX��
VLVZD�1)=�WLGDN�PHQXQMXNNDQ�SHPDKDPDQ�NRQVHS�GDQ�VLIDW�
SHUSDQJNDWDQ�GHQJDQ�EDLN��+DO� LQL�GLWXQMXNNDQ�ROHK�DGDQ\D�
NHVDODKDQ�SHQXOLVDQ�SDGD�WDKDS�SHQ\HOHVDLDQ�QRPRU������GDQ�
���\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�1)=�
PHQXOLV� ���� ���ĺ�����[�  � ���ĺ����[� ���� \DQJ� VHKDUXVQ\D�
DGDODK�����[� ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�
1)=�WLGDN�GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�
GDQ�PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK��+DO�LWX�WHUGDSDW�
NHVDODKDQ�3URVHGXUDO�GDQ�NHVDODKDQ�WHNQLNDO� 
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F� *D\D�%HODMDU�.LQHVWHWLN 
 

 
*DPEDU����� 

�-DZDEDQ�6XEMHN�6,�*D\D�%HODMDU�.LQHVWHWLN 
 

*DPEDU� ����� PHUXSDNDQ� KDVLO� MDZDEDQ� VLVZD� GHQJDQ�
JD\D� EHODMDU� NLQHVWHWLN� XQWXN� VRDO� SHUSDQJNDWDQ�� \DQJ�
PHQXQMXNNDQ� EDKZD� VLVZD� 6,� WLGDN� PHQMDZDE� SHUWDQ\DDQ�
VHFDUD� VLVWHPDWLV�� +DO� LQL� GLWXQMXNNDQ� ROHK� VLVZD� 6,� WLGDN�
PHQXOLVNDQ�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ��\DQJ�GDSDW�GLOLKDW�
SDGD� WDQGD� ZDUQD� KLMDX�� QDPXQ� ODQJVXQJ� PHQMDZDE�
SHUWDQ\DDQ�� $UWLQ\D�� VLVZD� 6,� PHODNXNDQ� NHVDODKDQ�
SURVHGXUDO�SDGD�VRDO�SHUSDQJNDWDQ��6HODLQ�LWX��VLVZD�6,�WLGDN�
PHQXQMXNNDQ� SHPDKDPDQ� NRQVHS� GDQ� VLIDW� SHUSDQJNDWDQ�
GHQJDQ� EDLN�� +DO� LQL� GLWXQMXNNDQ� ROHK� DGDQ\D� NHVDODKDQ�
SHQXOLVDQ� SDGD� WDKDS� SHQ\HOHVDLDQ� QRPRU� �� ��� GDQ� ��� \DQJ�
EHUWDQGD�PHUDK�SDGD�*DPEDU�������\DNQL��VLVZD�6,�PHQXOLV�
�������ĺ�����[� ����ĺ����[� ����\DQJ�VHKDUXVQ\D�DGDODK�����[�
 ����ĺ�����[� ����ĺ����[� ����$NLEDWQ\D��VLVZD�6,�WLGDN�GDSDW�
PHODQMXWNDQ� SHQ\HOHVDLDQ� VRDO� GHQJDQ� EHQDU� GDQ�
PHQJKDVLONDQ�MDZDEDQ�DNKLU�\DQJ�VDODK� 
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5LQJNDVDQ� DQDOLVLV� NHVDODKDQ� VLVZD� GDODP� PHQ\HOHVDLNDQ� VRDO�
EHQWXN�DNDU��1RPRU����GDQ�SHUSDQJNDWDQ��1RPRU����EHUGDVDUNDQ�JD\D�
EHODMDU� GLVDMLNDQ� SDGD�7DEHO� ����� +DVLO� DQDOLVLV�PHQXQMXNNDQ� EDKZD�
VLVZD� GHQJDQ� JD\D� EHODMDU� YLVXDO�� DXGLWRUL�� GDQ� NLQHVWHWLN� WLGDN�
PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO�GDODP�PHQ\HOHVDLNDQ�VRDO�ELODQJDQ�
EHQWXN�DNDU��1DPXQ��VLVZD�FHQGHUXQJ�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�
GDQ�WHNQLNDO�GDODP�PHQ\HOHVDLDNDQ�VRDO�� 

7DEHO���� 
5LQJNDVDQ�$QDOLVLV�.HVDODKDQ�GDODP�0HQ\HOHVDLNDQ 

�6RDO�3HUSDQJNDWDQ�GDQ�%HQWXN�$NDU�EHUGDVDUNDQ�*D\D�%HODMDU 
1RPRU�
6RDO 

*D\D�
%HODMDU .. .3 .7 

� 

9LVXDO 
$$ � ¥ ¥ 
+, � ¥ ¥ 
6( � ¥ ¥ 
6*5 � ¥ ¥ 
): � ¥ ¥ 
(6 � ¥ ¥ 
5) � ¥ ¥ 
.6, � ¥ ¥ 

$XGLWRUL� 
/+ � ¥ ¥ 
': � ¥ ¥ 
1)= � ¥ ¥ 

.LQHVWHWLN 
6, � ¥ ¥ 

� 

9LVXDO 
$$ ¥ ¥ ¥ 
+, ¥ ¥ ¥ 
6( ¥ ¥ ¥ 
6*5 ¥ ¥ ¥ 
<$ ¥ � � 
): ¥ ¥ ¥ 
(6 ¥ ¥ ¥ 
=$ ¥ � ¥ 
5) ¥ ¥ ¥ 
.6, ¥ ¥ ¥ 
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1RPRU�
6RDO 

*D\D�
%HODMDU .. .3 .7 

$XGLWRUL� 
/+ ¥ � � 
': ¥ ¥ ¥ 
1)= ¥ ¥ ¥ 

.LQHVWHWLN 
6, ¥ ¥ ¥ 

.HWHUDQJDQ� 

.. ��.HVDODKDQ�.RQVHSWXDO 

.3 ��.HVDODKDQ�3URVHGXUDO 

.7 ��.HVDODKDQ�7HNQLNDO 
 

3DGD� PDWHUL� SHUSDQJNDWDQ�� VLVZD� GHQJDQ� JD\D� EHODMDU� YLVXDO��
DXGLWRUL�� GDQ� NLQHVWHWLN� XPXPQ\D� PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO��
SURVHGXUDO�� GDQ� WHNQLNDO� GDODP�PHQMDZDE� VRDO�� +DQ\D� DGD� �� �VDWX��
VLVZD�GHQJDQ�JD\D�EHODMDU�YLVXDO�GDQ�DXGLWRUL�\DQJ� WLGDN�PHODNXNDQ�
NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO��7HUGDSDW����VDWX��VLVZD�GHQJDQ�JD\D�
EHODMDU�YLVXDO�\DQJ�WLGDN�PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�� 

 

&� 'DWD�+DVLO�ZDZDQFDUD�GDQ�$QDOLVLV 
:DZDQFDUD� GLODNXNDQ� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� OHELK� GHWDLO�

WHUNDLW�NHVDODKDQ�VLVZD�GDODP�PHQJHUMDNDQ�VRDO�GHQJDQ�PDWHUL�EHQWXN�
DNDU� GDQ� SHUSDQJNDWDQ�� 7LGDN� VHPXD� VLVZD� SDGD� SHQHOWLLDQ� LQL�
GLZDZDQFDUDL��6LVZD�\DQJ�GLMDGLNDQ�UHVSRQGHQ�XQWXN�WDKDS�ZDZDQFDUD�
DGDODK�VLVZD�\DQJ�SDOLQJ�EDQ\DN�PHODNXNDQ�NHVDODKDQ�XQWXN�PDVLQJ�
PDLVQJ�JD\D�EHODMDU��%HULNXW�XUDLDQ�KDVLO�ZDZDQFDUD� 
�� *D\D�%HODMDU�9LVXDO 

3DGD� JD\D� EHODMDU� YLVXDO�� VLVZD� \DQJ� GLSLOLK� XQWXN�
GLZDZDQFDUD� DGDODK� VLVZD� EHULQLVLDO� 5)�� 6LVZD� 5)� PHODNXNDQ�
NHVDODKDQ� SURVHGXUDO� GDQ� WHNQLNDO� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� SURVHGXUDO�� GDQ� WHNQLNDO� SDGD�
VRDO�SHUSDQJNDWDQ�� 
¾ 6RDO�%HQWXN�$NDU 
3 ��³$SD�\DQJ�NDPX�SDKDPL�SDGD�VRDO�QR��"´ 
5) ��³,WX��QLODL�DE�Q\D�GLPDVXNNDQ�GXOX�NDN´ 



 
�� 

 

3 ��³,\D��WHUXV�EDJDLPDQD�NDPX�PHQJHUMDNDQQ\D"´ 
5) ��³6D\D�PHQJDOLNDQ�QLODL�DE�NDN´� 
3 �´�'DUL�PDQD�NDPX�PHQGDSDWNDQ�QLODL��"´ 
5) �� ³'HQJDQ� FDUD�� VD\D�PHQJDOLNDQ� DNDU� ��� VHEHQDUQ\D� VD\D�

PDVLK�EHOXP�SDKDP�PHQJDOLNDQ�EHQWXN�DNDU 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
5) ��³6D\D�NXUDQJ�GDODP�ODWLKDQ�VRDO�GDQ�MDUDQJ�PHPSHUKDWLNDQ�

GL�VDDW�JXUX�PHQMHODVNDQ�GL�GHSDQ�NHODV��NDN�´ 
 
¾ �6RDO�3HUSDQJNDWDQ 
3 ��³2NH��6HNDUDQJ�VRDO�1R����GHN��OLKDW�SHNHUMDDQPX��.RN�ELVD�

GDSDW�QLODL���SDQJNDW���GLNDOL���"´ 
5) ��³,WX�NDN�VD\D�DVDO�PHPDVXNNDQ�QLODLQ\D´ 
3 ��³$SD�NDPX�SDKDP�GDODP�NRQVHS�SHUSDQJNDWDQ"´ 
5) ��³%HOXP�SDKDP�NDN´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
5) ��³0DVLK�NHOLUX�GDODP�PHQ\HGHUKDQDNDQ�VRDO���SDQJNDW����[�

 � ��� GDQ� VD\D� NXUDQJ� QJHUWL�� GLNDOLNDQ� EHUDSD� DNDQ�
PHQJKDVLONDQ���´ 

3 ��³.HQDSD�ELVD�EHJLWX�GHN"´ 
5) �� ³'LNDUHQDNDQ� VD\D� MDUDQJ� PHPSHUKDWLNDQ� JXUX� GL� VDDW�

PHQMHODVNDQ�NDN´ 
 
+DVLO�ZDZDQFDUD�PHQXQMXNNDQ�EDKZD�VLVZD�5)�PHODNXNDQ�

NHVDODKDQ�NRQVHSWXDO��WHNQLNDO��GDQ�SURVHGXUDO�GDODP�PHQJHUMDNDQ�
VRDO�EHQWXN�DNDU�PDXSXQ�SHUSDQJNDWDQ�NDUHQD�PDVLK�EHOXP�SDKDP�
GHQJDQ�PDWHUL��+DO�LQL�GLVHEDENDQ�ROHK�VLVZD�MDUDQJ�PHODWLK�GLUL�
XQWXN� PHQJHUMDNDQ� ODWLKDQ� VRDO�� $NLEDWQ\D�� VLVZD� 5)� ELQJXQJ�
GDODP�PHQXOLVNDQ�ODQJNDK�ODQJNDK�SHQ\HOHVDLDQ��6HODLQ�LWX��VLVZD�
5)� NXUDQJ� PHPSHUKDWLNDQ� SHQMHODVDQ� JXUX� SDGD� VDDW� JXUX�
PHQJDMDU�GL�NHODV�� 
 
� 
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�� *D\D�%HODMDU�$XGLWRUL 
3DGD� JD\D� EHODMDU� DXGLWRUL�� VLVZD� \DQJ� GLSLOLK� XQWXN�

GLZDZDQFDUD�DGDODK�VLVZD�EHULQLVLDO�1)=��6LVZD�1)=�PHODNXNDQ�
NHVDODKDQ� SURVHGXUDO� GDQ� WHNQLNDO� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� SURVHGXUDO�� GDQ� WHNQLNDO� SDGD�
VRDO�SHUSDQJNDWDQ�� 
¾ 6RDO�%HQWXN�$NDU 
3  �� ³&RED� OLKDW� OHPEDU� MDZDEDQ� NDPX�� %DJDLPDQD� DGHN�

PHQJHUMDNDQ�VRDO�QR���"´ 
1)= �� ³0HPEXDW� DSD� \DQJ� GLNHWDKXL� GDQ� GLWDQ\DNDQ� SDGD� VRDO�

WHUVHEXW�NDN´ 
3 ��³2NH��ODOX�GDUL�PDQD�NDPX�PHQGDSDWNDQ���"´ 
1)= ��³'DUL�KDVLO�NDOL���DNDU���NDN´ 
3 ��³$SD�NDPX�SDKDP�GDODP�PHQJDOLNDQ�EHQWXN�DNDU"´ 
1)= ��³6D\D�SDKDP�NDN��WDSL�VD\D�OXSD�FDUD�PHQJDOLNDQQ\D 
3 ��³.HQDSD��ELVD�OXSD´ 
1)= ��³,\D�NDN��GLNDUHQDNDQ�VD\D�NXUDQJ�GDODP�ODWLKDQ�VRDO´ 
 
¾ 6RDO�3HUSDQJNDWDQ 
3 ��³%DJDLPDQD�NDPX�PHQJHUMDNDQ�VRDO�QR��"´ 
1)= ��³6D\D�WXOLVNDQ�GXOX�SHUVDPDDQQ\D�NDN´ 
3  �� ³7HUXV� EDJDLPDQD� NDPX� ELVD�PHQGDSDWNDQ� ͵ଽ ή Ͷͷ� VDPD�

ͻ െ ݔ͵ ൌ "´ 
1)= �� ³8QWXN� LWX� NDN�� VD\D� DVDO�PDVXNNDQ� \DQJ� ͵ଽ ή Ͷͷ�� NDORN�

\DQJ�͵ݔ ൌ �GLGDSDWNDQ�GDUL�͵ଽିଷ௫ ൌ ʹ´ 
3 ��³$SDNDK�NDPX�SDKDP�GHQJDQ�VRDO�WHUVHEXW"´ 
13= ��³%HOXP�SDKDP�NDN´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
1)= ��³%LQJXQJ�NDN´ 
3 ��³$SD�\DQJ�PHPEXDW�NDPX�ELQJXQJ"´ 
1)= ��³&DUD�PHQ\HGHUKDQDNDQ�͵ଽିଷ௫ ൌ ʹ�VD\D�WLGDN�WDKX´ 
3 ��³7HUXV�EDJDLPDQD�NDPX�PHQJHUMDNDQQ\D"´ 
1)= ��³6D\D�WXUXQNDQ�SDQJNDWQ\D´ 
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+DVLO� ZDZDQFDUD� PHQXQMXNNDQ� EDKZD� VLVZD� 1)=�
PHODNXNDQ�NHVDODKDQ�SURVHGXUDO��GDQ�WHNQLND�GDODP�PHQJHUMDNDQ�
VRDO� EHQWXN� DNDU�� 6LVZD� 1)=� MXJD� PHODNXNDQ� NHVDODKDQ�
NRQVHSWXDO�� SURVHGXUDN�� GDQ� WHNQLNDO� GDODP� PHQJHUMDNDQ� VRDO�
SHUSDQJNDWDQ�NDUHQD�PDVLK�EHOXP�SDKDP�GHQJDQ�PDWHUL��+DO�LQL�
GLVHEDENDQ� ROHK� VLVZD� MDUDQJ� PHODWLK� GLUL� XQWXN� PHQJHUMDNDQ�
ODWLKDQ� VRDO�� $NLEDWQ\D�� VLVZD� 1)=� ELQJXQJ� GDODP�
PHQ\HGHUKDQDNDQ�VRDO� 

�� *D\D�%HODMDU�.LQHVWHWLN 
3DGD� JD\D� EHODMDU� NLQHVWHWLN�� VLVZD� \DQJ� GLSLOLK� XQWXN�

GLZDZDQFDUD� DGDODK� VLVZD� EHULQLVLDO� 6,�� 6LVZD� 6,� PHODNXNDQ�
NHVDODKDQ� SURVHGXUDO� GDQ� WHNQLNDO� SDGD� VRDO� EHQWXN� DNDU� VHUWD�
PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� SURVHGXUDO�� GDQ� WHNQLNDO� SDGD�
VRDO�SHUSDQJNDWDQ�� 
¾ 6RDO�%HQWXN�$NDU 
3 ��³,WX�PHQJKLWXQJ�QLODL�DE�Q\D�EDJDLPDQD"´ 
6, ��³'HQJDQ�FDUD�PHQJDOLNDQQ\D�NDN´ 
3 ��³2NH��DSD�NDPX�SDKDP�GDODP�PHQJDOLNDQ�EHQWXN�DNDU"´ 
6, ��³6D\D�PHQJHUWL�NDN��WDSL�VD\D�VHULQJ�NHOLUX�GDODP�PHQJDOLNDQ�

EHQWXN�DNDU´ 
3 ��³.HQDSD�NHOLUX"�7HUXV�EDJDLPDQD�NDPX�ELVD�PHQGDSDWNDQ�

QLODL��"´ 
6, ��³6D\D�PHQJDOLNDQ�DNDU���Q\D�NDN´ 
 
¾ 6RDO�3HUSDQJNDWDQ 
6LVZD�6, 
3 ��³$SDNDK�NDPX�VXGDK�SDKDP�GHQJDQ�SHUWDQ\DDQ�VRDO�QR��"´ 
6, ��³%HOXP�NDN´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
6, ��³%LQJXQJ�NDN´ 
3 ��³$SD�\DQJ�PHPEXDW�NDPX�ELQJXQJ"´ 
6, ��³'L�EDJLDQ�PHQ\HGHUKDQDNDQ�GDUL�����[� ����VD\D�WLGDN�WDKX´ 
3 �� ³0HQJDSD� WLGDN� WDKX"� 7HUXV� EDJDLPDQD� NDPX�

PHQJHUMDNDQQ\D" 
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6, ��³6D\D�DVDO�WXOLV�NDN�SDGD�EDJLDQ�NHWLJD�WDQSD�PHQJHWDKXL�
SDQJNDW�EHUDSD�PHQJKDVLONDQ��� 
+DVLO�ZDZDQFDUD�PHQXQMXNNDQ�EDKZD�VLVZD�6,�PHODNXNDQ�

NHVDODKDQ�SURVHGXUDO��GDQ�WHNQLND�GDODP�PHQJHUMDNDQ�VRDO�EHQWXN�
DNDU�� 6HGDQJNDQ� XQWXN� VRDO� SHUSDQJNDWDQ� VLVZD� 6,� PHODNXNDQ�
NHVDODKDQ� NRQVHSWXDO�� SURVHGXUDO�� GDQ� WHNQLNDO� NDUHQD� VLVZD� 6,�
PDVLK�NHOLUX�GDQ�EHOXP�SDKDP�SDGD�PDWHUL� WHUVHEXW��$NLEDWQ\D��
VLVZD�6,�ELQJXQJ�GDODP�PHQ\HGHUKDQDNDQ�VRDO� 
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3DGD� SHPEDKDVDQ� LQL�� SHQHOLWL�PHQJLQWHUSUHWDVLNDQ� WHQWDQJ� GDWD�GDWD�
SHQHOLWLDQ� \DQJ� WHODK� GLWHPXNDQ� GL� ODSDQJDQ� EHUGDVDUNDQ� KDVLO� WHV� GDQ�
ZDZDQFDUD�SDGD�%DE� ,,�\DQJ�NHPXGLDQ�GLLQWHJUDVLNDQ�GHQJDQ�SHQHOLWLDQ�
\DQJ�UHOHYDQ��+DO�LQL�SDGD�KDVLO�WHV��NHVDODKDQ�VLVZD�GDODP�VRDO�XUDLDQ�\DNQL�
PHQJDQDOLVLV� ��� VLVZD� \DQJ� PHODNXNDQ� NHVDODKDQ� WHUKDGDS� NHVDODKDQ�
NRQVHSWXDO��SURVHGXUDO��GDQ�WHNQLNDO�GDQ�PHQJDPELO���VLVZD�GDUL����RUDQJ�
XQWXN�GL�ZDZDQFDUDL��'LPDQD�GDUL���VLVZD�WHUVHEXW�GL�OLKDW�GDUL�VLVZD�\DQJ�
EDQ\DN�PHODNXNDQ�NHVDODKDQ� 
$� *D\D�%HODMDU�9LVXDO 

'DUL� KDVLO� WHV� GDQ� ZDZDQFDUD� VLVZD�PHODNXNDQ� NHVDODKDQ� SDGD�
PDWHUL� SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU�� PHQXQMXNNDQ� EDKZD� PDVLK�
WHUGDSDW� VLVZD�\DQJ�PHODNXNDQ�NHVDODKDQ�GDODP�PHQ\HOHVDLNDQ� VRDO�
WHUNDLW�PDWHUL�WHUVHEX��'LPDQD�KDVLO�WHV�WHUVHEXW�VLVZD�\DQJ�PHPLOLNL�
JD\D�EHODMDU�YLVXDO�VHEDQ\DN����RUDQJ��GLPDQD�VLVZD�\DQJ�FHQGUXQJ�
PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ�WHNQLNDO�DGD���VLVZD����VLVZD�\DQJ�
FHQGUXQJ�PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� SURVHGXUDO�� GDQ� WHNQLNDO�
WHUKDGDN� VRDO� EHQWXN� DNDU� GDQ� �� VLVZD� FHQGUXQJ� WLGDN� PHODNXNDQ�
NHVDODKDQ� WHUKDGDS� NHVDODKDQ� NRQVHSWXDO�� SURVHGXUDO�� GDQ� WHNQLNDO�
GDODP� PHQ\HOHVDLNDQ� VRDO� EHQWXN� DNDU�� +DO� LQL� �� VLVZD� WHUVHEXW�
FHQGUXQJ� WHUELDVD� PHQXOLV� GHQJDQ� WXOLVDQ� \DQJ� UDSL� GDQ� VLVWHPDWLV��
PXODL� GDUL� \DQJ� GLNHWDKXL� GDQ� GLWDQ\DNDQ� VDPSDL� GHQJDQ� MDZDEDQ�
DNKLU��%DKZD���VLVZD�PHPEXNWLNDQ�EDKZD�PHUHND�PDPSX�PHPDKDPL�
PDVDODK�GL�GDODP�VRDO�GHQJDQ�EDLN��6LVZD�GHQJDQ�JD\D�EHODMDU�YLVXDO��
PDPSX�PHQJHUMDNDQ�VRDO�EHQWXN�DNDU�GHQJDQ�EHQDU��6HGDQJNDQ�SDGD�
VRDO�SHUSDQJNDWDQ��VLVZD�EHUJD\D�EHODMDU�YLVXDO��PHQXQMXNNDQ�EDKZD�
DGD� �� VLVZD� \DQJ� FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO��
SURVHGXUDO�� GDQ� WHNQLNDO�� 1DPXQ� �� VLVZD� FHQGHUXQJ� PHODNXNDQ�
NHVDODKDQ�NRQVHSWXDO�GLDPDQD� VLVZD� WHUVHEXW� WLGDN�PHQXOLVNDQ�\DQJ�
GLNHWDKXL� GDQ� GLWDQ\DNDQ�� %DKZD� VLVZD� � WHUELDVD� PHQXOLV� GHQJDQ�
WXOLVDQ� \DQJ� UDSL� GDQ� VLVWHPDWLV�� +DO� LQL� MXJD� �� VLVZD� FHQGHUXQJ�
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PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO� GDQ� WHNQLNDO�� GLPDQD� NHVDODKDQ�
NRQVHSWXDO� VLVZD� WLGDN� PHQXOLVNDQ� GHILQLVL� \DQJ� GLNHWDKXL� GDQ�
GLWDQ\DNDQ�GLPDQD�VLVZD�WLGDN�PHQXOLVNDQ�WDQGD�QHJDWLI�SDGD�ODQJNDK�
WHUDNKLU�WHKDGDS�WDKDS�SHQ\HOHVDLDQ��+DVLO�ZDZDQFDUD�WHUKDGDS�VLVZD�
5)� GHQJDQ� JD\D� EHODMDU� YLVXDO� PHQXQMXNNDQ� EDKZD� VLVZD� 5)�
PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO�� WHNQLNDO�� GDQ� SURVHGXUDO� GDODP�
PHQJHUMDNDQ� VRDO� EHQWXN� DNDU� PDXSXQ� SHUSDQJNDWDQ� NDUHQD� PDVLK�
EHOXP� SDKDP� GHQJDQ� PDWHUL�� +DO� LQL� GLVHEDENDQ� ROHK� VLVZD� MDUDQJ�
PHODWLK� GLUL� XQWXN� PHQJHUMDNDQ� ODWLKDQ� VRDO�� $NLEDWQ\D�� VLVZD� 5)�
ELQJXQJ�GDODP�PHQXOLVNDQ�ODQJNDK�ODQJNDK�SHQ\HOHVDLDQ��6HODLQ�LWX��
VLVZD� 5)� NXUDQJ� PHPSHUKDWLNDQ� SHQMHODVDQ� JXUX� SDGD� VDDW� JXUX�
PHQJDMDU� GL� NHODV�� +DO� LQL� VHVXDL� GHQJDQ� SHQGDSDW� 'H� 3RUWHU� 	�
+HUQDFN\�� EDKZD� VLVZD�GHQJDQ�JD\D�EHODMDU�YLVXDO�PHPSXQ\DL� VLIDW�
UDSL�� WHUDWXU��GDQ�WHOLWL� VHUWD�PHQJLQJDW�DSD�\DQJ�GLOLKDW�GDULSDGD�DSD�
\DQJ�GLGHQJDU�41� 

 
%� *D\D�%HODMDU�$XGLWRUL 

'DUL� KDVLO� WHV� GDQ�ZDZDQFDUD� VLVZD� \DQJ�PHODNXNDQ� NHVDODKDQ�
PDWHUL� SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU�� PHQXQMXNNDQ� EDKZD� PDVLK�
WHUGDSDW� VLVZD�\DQJ�PHODNXNDQ�NHVDODKDQ�GDODP�PHQ\HOHVDLNDQ� VRDO�
WHUNDLW�PDWHUL�WHUVHEXW��'LPDQD�KDVLO�WHV�WHUVHEXW�VLVZD�\DQJ�PHPLOLNL�
JD\D� EHODMDU� DXGLWRUL� VHEDQ\DN� �� RUDQJ�� 'LPDQD� �� VLVZD� \DQJ�
FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ� WHNQLNDO� SDGD� VRDO�
EHQWXN� DNDU�� +DO� LQL� PHQXQMXNNDQ� EDKZD� VLVZD� WLGDN� PHODNXNDQ�
NHVDODKDQ� VHFDUD� NRQVHSWXDO�� 3DGD� NHVDODKDQ� SURVHGXUDO� VLVZD� WLGDN�
PHQXOLVNDQ�NRQVHS�SHUNDOLDQ�ELODQJDQ�EHQWXN�DNDU�GHQJDQ�EHQDU��+DO�
LQL�GLWXQMXNNDQ�SDGD�ODQJNDK�SHQ\HOHVDLDQ�QRPRU���GDQ����VLVZD�WLGDN�
PHQXOLVNDQ�WDQGD���VHEDJDL�KDVLO�RSHUDVL�SHUNDOLDQ�ELODQJDQ�DNDU�GDUL�
ODQJNDK�QRPRU���� VHKLQJJD�KDVLO� VHODQMXWQ\D�GDUL� VRDO� WHUVHEXW� WLGDN�
ELVD� GLODQMXWNDQ� GHQJDQ� EHQDU�� 6HODLQ� LWX�� VLVZD� WLGDN� WHOLWL� GDODP�
PHQJKLWXQJ� RSHUDVL� SHUNDOLDQ� ELODQJDQ� DNDU�� $NLEDWQ\D�� VLVZD�
PHODNXNDQ�NHVDODKDQ�GDODP�PHQHQWXNDQ�QLODL�DNKLU��6HUWD�PHODNXNDQ�
NHVDODKDQ� SURVHGXUDQ� SDGD� VRDO� SHUSDQJNDWDQ� \DQJ� PHQXQMXNNDQ�

 
41%REEL� 'H� 3RUWHU� GDQ� 0LNH� +HUQDFNL�� ³4XDQWXP� /HDUQLQJ�� 0HPELDVDNDQ�

%HODMDU�1\DPDQ�GDQ�0HQ\HQDQJNDQ�´��%DQGXQJ��.DLID�������� 
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EDKZD� VLVZD� WLGDN� PHQMDZDE� SHUWDQ\DDQ� VHFDUD� VLVWHPDWLV�� +DO� LQL�
GLWXQMXNNDQ� ROHK� VLVZD� WLGDN� PHQXOLVNDQ� \DQJ� GLNHWDKXL� GDQ�
GLWDQ\DNDQ��QDPXQ�ODQJVXQJ�PHQMDZDE�SHUWDQ\DDQ��$GD���VLVZD�\DQJ�
FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ� WHNQLNDO�� 3DGD�
NHVDODKDQ� SURVHGXUDO� VLVZD� WLGDN� PDPSX� PHPDQLSXODVL� DWDX� WLGDN�
PDPSX�PHQ\HGHUKDQDNDQ�EHQWXN�DNDU�SDGD�൫͵ξͷ െ ξ͵൯�൫ʹξ͵  ξͷ൯���
6HKDUXVQ\D��ODQJNDK�VHODQMXWQ\D�DGDODK�൫ξͳͷ  ͵ ή ͷ൯  ൫ʹ ή ሺെ͵ሻ െ
ξͳͷ൯ ൌ �ξͳͷ  ͳͷ െ  െ ξͳͷǤ� � $NLEDWQ\D�� �� VLVZD� WHUVHEXW� WLGDN�
GDSDW�PHODQMXWNDQ�SHQ\HOHVDLDQ�VRDO�GHQJDQ�EHQDU�GDQ�PHQJKDVLONDQ�
MDZDEDQ�DNKLU�\DQJ�VDODK��'HQJDQ�GHPLNLDQ����VLVZD�WHUVHEXW�EDKZD�
PHODNXNDQ�NHVDODKDQ�SURVHGXUDO�GDQ� WHNQLNDO�SDGD�VRDO�EHQWXN�DNDU��
1DPXQ� GHPLNLDQ� VLVZD� PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO� SDGD� VRDO�
SHUSDQJNDWDQ�� 6HFDUD� SURVHGXUDO� GDQ� WHNQLNDO�� VLVZD� PDPSX�
PHQ\HGHUKDQDNDQ�EHQWXN�VRDO�SHUSDQJNDWDQ�GDQ�PDPSX�PHPDQLSXODVL�
ODQJNDK� VHODQMXWQ\D� VHKLQJJD� VLVZD� GDSDW� PHODQMXWNDQ� VRDO� GHQJDQ�
EHQDU� WDQSD� DGD� NHVDODKDQ� VHFDUD� WHNQLN�� %DKZD� �� VLVZD� FHQGHUXQJ�
PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO��NHVDODKDQ�SURVHGXUDO��GDQ�NHVDODKDQ�
WHNQLNDO�� 'LPDQD� �� VLVZD� WLGDN� PDPSX� PHPDQLSXODVL� DWDX�
PHQ\HGHUKDQDNDQ� ODQJNDK�ODQJNDK� PDVDODK� SDGD� VRDO� VHKLQJJD�
MDZDEDQ�DNKLUQ\D�MXJD�VDODK� 

'DUL� KDVLO�ZDZDQFDUD� WHUKDGDS� VLVZD�1)=� GHQJDQ� JD\D� EHODMDU�
DXGLWRUL�� PHQXQMXNNDQ� EDKZD� VLVZD� 1)=� PHODNXNDQ� NHVDODKDQ�
SURVHGXUDO�� GDQ� WHNQLND� GDODP�PHQJHUMDNDQ� VRDO� EHQWXN�DNDU�� 6LVZD�
1)=�MXJD�PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO��SURVHGXUDN��GDQ�WHNQLNDO�
GDODP� PHQJHUMDNDQ� VRDO� SHUSDQJNDWDQ� NDUHQD� PDVLK� EHOXP� SDKDP�
GHQJDQ�PDWHUL��+DO�LQL�GLVHEDENDQ�ROHK�VLVZD�MDUDQJ�PHODWLK�GLUL�XQWXN�
PHQJHUMDNDQ� ODWLKDQ� VRDO�� $NLEDWQ\D�� VLVZD� 1)=� ELQJXQJ� GDODP�
PHQ\HGHUKDQDNDQ�VRDO��6HVXDL�GHQJDQ�SHQGDSDW�'H3RUWHU�	�+HUQDFNL�
EDKZD� VLVZD� GHQJDQ� JD\D� EHODMDU� DXGLWRUL� NHVXOLWDQ� GDODP�PHQXOLV��
WHWDSL�KHEDW�GDODP�EHUFHULWD�VHUWD�EHODMDU�GHQJDQ�PHQGHQJDUNDQ�� 

 
&� *D\D�%HODMDU�.LQHVWHWLN 

'LPDQD�KDVLO�WHV�VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�NLQHVWHWLN�
VHEDQ\DN� �� RUDQJ�� 1DPXQ� GHPLNLDQ� VLVZD� \DQJ� PHODNXNDQ�
NHVDODKDQ�NRQVHSWXDO�GDQ�WHNQLNDO�SDGD�VRDO�EHQWXN�DNDU��+DO�LQL�
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PHQXQMXNNDQ� EDKZD� VLVZD� PHODNXNDQ� NHVDODKDQ� GDODP�
PHQ\HGHUKDQDNDQ� EHQWXN� DNDU�� $NLEDWQ\D�� VLVZD� WLGDN� GDSDW�
PHODQMXWNDQ� SHQ\HOHVDLDQ� VRDO� GHQJDQ� EHQDU� GDQ� PHQJKDVLONDQ�
MDZDEDQ�DNKLU�\DQJ�VDODK��6HUWD�PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO�
SURVHGXUDO�� GDQ� WHNQLNDO� SDGD� VRDO� SHUSDQJNDWDQ�� +DO� LQL�
GLWXQMXNNDQ� ROHK� VLVZD� WLGDN� PHQXOLVNDQ� \DQJ� GLNHWDKXL� GDQ�
GLWDQ\DNDQ�� 1DPXQ� ODQJVXQJ� PHQMDZDE� SHUWDQ\DDQ�� $UWLQ\D��
VLVZD�PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� SDGD� VRDO� SHUSDQJNDWDQ��
6HODLQ�LWX��VLVZD�WLGDN�PHQXQMXNNDQ�SHPDKDPDQ�NRQVHS�GDQ�VLIDW�
SHUSDQJNDWDQ� GHQJDQ� EDLN�� +DO� LQL� GLWXQMXNNDQ� ROHK� DGDQ\D�
NHVDODKDQ� SHQXOLVDQ� SDGD� WDKDS� SHQ\HOHVDLDQ� QRPRU� �� ��� GDQ� ���
\DQJ�EHUWDQGD�PHUDK�SDGD�*DPEDU������� 

'DUL� KDVLO� ZDZDQFDUD� WHUKDGDS� VLVZD� 6,� PHQXQMXNNDQ�
EDKZD� VLVZD� 6,� PHODNXNDQ� NHVDODKDQ� SURVHGXUDO�� GDQ� WHNQLND�
GDODP� PHQJHUMDNDQ� VRDO� EHQWXN� DNDU�� 6HGDQJNDQ� XQWXN� VRDO�
SHUSDQJNDWDQ� VLVZD� 6,� PHODNXNDQ� NHVDODKDQ� NRQVHSWXDO��
SURVHGXUDO��GDQ�WHNQLNDO�NDUHQD�VLVZD�6,�PDVLK�NHOLUX�GDQ�EHOXP�
SDKDP�SDGD�PDWHUL�WHUVHEXW��$NLEDWQ\D��VLVZD�6,�ELQJXQJ�GDODP�
PHQ\HGHUKDQDNDQ�VRDO��+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�'H3RUWHU�
	� +HUQDFNL�� EDKZD� VLVZD� GHQJDQ� JD\D� EHODMDU� NLQHVWHWLN�
PHPSXQ\DL�NHLQJLQDQ�XQWXN�PHODNXNDQ�VHJDOD�VHVXDWX�VHUWD�OHELK�
VXND�EHODMDU�PHODOXL�NHJLDWDQ�PDQLSXODVL�GDQ�SUDNWLN� 
 

6HFDUD� XPXP�� SHQ\HEDE� VLVZD� PHODNXNDQ� NHVDODKDQ� GLGXJD�
GLNDUHQDNDQ�ROHK�VLVZD�VHULQJ�OXSD�PHQDUXKNDQ�GHILQLVL�DSD�\DQJ�GLNHWDKXL�
VDPD� DSD� \DQJ� GLWDQ\DNDQ�� 6HODLQ� LWX�� VLVZD� GLGXJD� NXUDQJ� PHPDKDPL�
PDWHUL� SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU� VHUWD� VLVZD� OXSD� GHQJDQ� PDWHUL�
SHUSDQJNDWDQ� GDQ� EHQWXN� DNDU� VHKLQJJD� VLVZD� WLGDN� ELVD�PHQ\HOHVDLNDQ�
VRDO�� 
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$� .HVLPSXODQ� 
+DVLO�SHQHOLWLDQ�\DQJ� WHODK�GLODNVDQDNDQ�GL�07V�,WWLKDGLO�8PPDK�

.DUDQJ�$Q\DU�3DJHVDQJDQ�7LPXU�GLSHUROHK�NHVLPSXODQ�EDKZD�VLVZD�
\DQJ� PHPLOLNL� JD\D� EHODMDU� YLVXDO� DGD� ��� VLVZD�� GLPDQD� �� VLVZD�
FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ� WHUKDGDS� NHVDODKDQ� SURVHGXUDO� GDQ�
WHNQLNDO� GDQ� �� VLVZD� PHODNXNDQ� NHVDODKDQ� WHUKDGDS� NHVDODKDQ�
NRQVHSWXDO�� NHVDODKDQ� SURVHGXUDO�� GDQ� NHVDODKDQ� WHNQLNDO�� 'LPDQD�
VHEDQ\DN� �� VLVZD� FHQGHUXQJ� WLGDN� PHODNXNDQ� NHVDODKDQ� SDGD� VRDO�
EHQWXN� DNDU�� 1DPXQ� SDGD� VRDO� SHUSDQJNDWDQ� \DQJ� PHODNXNDQ�
NHVDODKDQ� \DLWX� �� VLVZD� \DQJ� FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ�
NRQVHSWXDO��SURVHGXUDO�GDQ�WHNQLNDO�WHUKDGDS�VRDO�SHUSDQJNDWDQ� 

'LPDQD�VLVZD�\DQJ�PHPLOLNL�JD\D�EHODMDU�DXGLWRUL�DGD���VLVZD�\DQJ�
FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ� SURVHGXUDO� GDQ� NHVDODKDQ� WHNQLNDO�
SDGD�VRDO�EHQWXN�DNDU��'LNDUHQDNDQ�VLVZD�WLGDN�PDPSX�PHPDQLSXODVL�
GDQ� PHQ\HGHUKDQDNDQ� ODQJNDK�ODQJNDK� WHUVHEXW� VHKLQJJD� MDZDEDQ�
DNKLUQ\D� VDODK�� +DO� LQL� �� VLVZD� FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ�
NRQVHSWXDO� GLNDUHQDNDQ� VLVZD� WLGDN� PHQXOLVNDQ� \DQJ� GLNHWDKXL� GDQ�
GLWDQ\DNDQ� SDGD� VRDO� SHUSDQJNDWDQ�� WHWDSL� VLVZD� WHUVHEXW� PDPSX�
PHPDQLSXODVL� ODQJNDK�ODQJNDK�SDGD�VRDO�VHKLQJJD�MDZDEDQ�DNKLUQ\D�
EHQDU�� 1DPXQ� �� VLVZD� WHUVHEXW� FHQGHUXQJ� PHODNXNDQ� NHVDODKDQ�
NRQVHSWXDO��SURVHGXUDO�GDQ�WHNQLNDO�GLNDUHQDNDQ�NHGXD�VLVZD�WHUVHEXW�
WLGDN� PHQXOLVNDQ� \DQJ� GLNHWDKXL� GDQ� GLWDQ\DNDQ�� WLGDN� PDPSX�
PHPDQLSXODVL� GDQ� WLGDN� PDPSX� PHQHOLV� VHFDUD� VLVWHPDWLV� VHKLQJJD�
MDZDEDQ�DNKLUQ\D�VDODK�� 

1DPXQ� VLVZD� \DQJ� PHPLOLNL� JD\D� EHODMDU� NLQHVWHWLN� VHEDQ\DN� ��
VLVZD�\DQJ� FHQGHUXQJ�PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO� GDQ� WHNQLNDO�
SDGD� VRDO� EHQWXN� DNDU�� 8QWXN� VRDO� SHUSDQJNDWDQ�� VLVZD� FHQGHUXQJ�
PHODNXNDQ�NHVDODKDQ�NRQVHSWXDO��NHVDODKDQ�SURVHGXUDO��GDQ�NHVDODKDQ�
WHNQLNDO� 
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%� 6DUDQ� 
%HUGDVDUNDQ�NHVLPSXODQ��PDND�VDUDQ�SHQHOLWL�WHUNDLW�SHQHOLWLDQ�LQL�

GLDQWDUDQ\D� 
 

�� %DJL�JXUX 
'LKDUDSNDQ� JXUX� GDSDW� PHQLQJNDWNDQ� NXDOLWDV� GDODP�

SHPEHODMDUDQ� VHSHUWL�KDOQ\D�JXUX�PHPEHUL� ODWLKDQ� VRDO��6HKLQJJD�
SHQJJXQDDQ�VWUDWHJL�\DQJ�WHSDW�VXSD\D�PXGDK�GLPHQJHUWL�ROHK�VLVZD�
VHKLQJJD�ODQJND�SHQJHUMDDQ\D�MHODV�GDQ�WHUSHULQFL� 

�� %DJL�VLVZD� 
'LKDUDSNDQ�VLVZD�OHELK�JLDW�ODJL�PHPEDFD�PDWHUL�\DQJ�WHODK�

GLEHULNDQ� ROHK� JXUXQ\D� EDLN� GDUL� EXNX�PDXSXQ� GDUL� VXPEHU� ODLQ��
6HODLQ� LWX� MXJD�� VLVZD� KDUXV� VHULQJ�VHULQJ� ODWLKDQ� GDODP�
PHQ\HOHVDLNDQ� VRDO� VXSD\D� WHUELDVD� GDODP� PHQ\HOHVDLNDQ� VXDWX�
PDVDODK� 

�� %DJL�SHQHOLWL�VHODQMXWQ\D 
%HUGDVDUNDQ� SHODNVDQDDQ� GDQ� KDVLO� NHVLPSXODQ� SHQHOLWL��

GLKDUDSNDQ� SHQHOLWL� VHODQMXWQ\D� GDSDW� PHQJHPEDQJNDQ�
SHUPDVDODKDQ� \DQJ� OHELK� NRPSOHNV� VHKLQJJD� GLNHWDKXL� GDUL�PDQD�
SHUPDVDODKDQ�NHVDODKDQ�WHUVHEXW� 
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'$)7$5�3867$.$ 

�$QD�� $JXVWLQL�� ³3URILO� %HUSLNLU� 5HODVLRQDO� 6LVZD� 60$� 'DODP�
0HPHFDKNDQ� 0DVDODK� 0DWHPDWLND� 'LWLQMDX� 'DUL� *D\D� %HODMDU�
$XGLWRUL�´�-XUQDO�,OPLDK�3HQGLGLNDQ�0DWHPDWLND������������� 

$QL� 6DYLWUL�� ³$QDOLVLV�.HVDODKDQ� 6LVZD� .HODV�;,�'DODP�0HQ\HOHVDLNDQ�
6RDO� 0DWHPDWLND� %HQWXN� 8UDLDQ� %HUGDVDUNDQ� 7DNVRQRPL� 6ROR� 'L�
60.� 0D¶DULI� 18� �� &LORQJRN��´� �6NULSVL�� )7,.� 8,1� 3XUZRNHUWR��
3XUZRNHUWR� ��� ������� KOP� ��±���
KWWSV���PHGLXP�FRP�#DULIZLFDNVDQDD�SHQJHUWLDQ�XVH�FDVH�
D�H���H�E�EI 

$GH�� 0LU]D�� $QDOLVLV� .HVDODKDQ� %HODMDU� 0DWHPDWLND� �3RQWLDQDN�� ).,3�
817$1�������� 

%REEL�'H�3RUWHU�GDQ�0LNH�+HUQDFNL��³4XDQWXP�/HDUQLQJ��0HPELDVDNDQ�
%HODMDU�1\DPDQ�GDQ�0HQ\HQDQJNDQ�´�%DQGXQJ��.DLID��������KOP�� 

(QJJDU� $GL� 3UDWDPD� GDQ� $UL\DQWR�� ³$QDOLVLV� .HVDODKDQ� 6LVZD� 'DODP�
0HQ\HOHVDLNDQ� 6RDO� %LODQJDQ� %HUSDQJNDW� GDQ� %HQWXN� $NDU� SDGD�
6LVZD� .HODV� ;� 60.� 0XKDPPDGL\DK� �� 6XUDNDUWD� 7DKXQ� $MDU�
����������´� 6HPLQDU� 1DVLRQDO� 0DWHPDWLND� GDQ� 3HQGLGLNDQ�
0DWHPDWLND�������������KOP����� 

(UPDQ�6XKHUPDQ��'NN��6WUDWHJL�3HPEHODMDUDQ�0DWHPDWLND�.RQWHPSRUHU�
�%DQGXQJ��-,&$83,������� 

+DP]DK� +XGR\R�� 3HQJHPEDQJDQ� .XULNXOXP� GDQ� 3HPEHODMDUDQ�
0DWHPDWLND���0DODQJ��8QLYHUVLWDV�1HJHUL�0DODQJ���������KOP����� 

+DP]DK�8QR��0RGHO�3HPEHODMDUDQ��-DNDUWD��37��%XPL�$NVDUD������� 

,UDZDWL��³$QDOLVLV�.HVDODKDQ�6LVZD�'DODP�0HQ\HOHVDLNDQ�6RDO�0DWHPDWLND�
'HQJDQ�.ULWHULD�:DWVRQ�GDQ�*D\D�%HODMDU�6LVZD�.HODV�9,,,�07V1�
3DUHSDUH�´� �6NULSVL�� )7� ,$,1� 3DUHSDUH�� 3DUHSDUH�� ���������� ������
����±� 

.DVUL��.��³3HQLQJNDWDQ�3UHVWDVL�%HODMDU�0DWHPDWLND�0HODXL�0HGLD�3X]]OH�
6LVZD� .HODV� ,� 6'�´� -XUQDO� 3HQGLGLNDQ�� 5LVHW� GDQ� .RQVHSWXDO�� ����

https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576e1b6bf
https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576e1b6bf
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�����������±�� 

.KDQLIDK��1DHOL�0XVOLPDWXO�GDQ�7RWR�� ³$QDOLVLV�.HVDODKDQ�3HQ\HOHVDLDQ�
6RDO� %HQWXN� 3DQJNDW� %XODW� GDQ� 6FDIIROGLQJQ\D��´� -XUQDO� RQOLQH�
8QLYHUVLWDV�1HJHUL�0DODQJ���9RO���1R������������KOP������ 

/H[\�-��0ROHRQJ��0HWRGHORJL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��37��5HPDMD�
5RVGDNDU\D��������KOP���� 

/HVWDUL��³$QDOLVLV�.HVDODKDQ�6LVZD�'DODP�0HQ\HOHVDLNDQ�6RDO�0DWHPDWLND�
60$�0DWHUL�2SHUDVL�$OMDEDU�%HQWXN�3DQJNDW�'DQ�$NDU�´�-XUQDO�LOPX�
VRFLDO�GDQ�SHQGLGLNDQ�-,6,3��9RO���1R�������������� 

0DVQXU� 0XVOLFK�� .763� 3HPEHODMDUDQ� %HUEDVLV� .RPSHWHQVL� GDQ�
.RQVWHNWXDO��-DNDUWD��37��%XPL�$NVDUD���������KOP���� 

0XQLI�� &KDWLI�� 6HNRODKQ\D� 0DQXVLD� 6HNRODK� %HUEDVLV� 0XOWLSOH�
,QWHOOLJHQFHV�GL�,QGRQHVLD��%DQGXQJ��37�0L]DQ�3XVWDND������� 

0DUVLJLW��3HGRPDQ�.KXVXV� 3HQJHPEDQJDQ� VLVWHP� SHQLODLDQ�0DWHPDWLND�
603��<RJ\DNDUWD��8QLYHUVLWDV�1HJHUL�<RJ\DNDUWD������� 

1LQL�6XELQL��³5DKDVLD�*D\D�%HODMDU�2UDQJ�%HVDU�´��-RJMDNDUWD��-DYDOLWHUD��
������KOP���� 

²²²��5DKDVLD�*D\D�%HODMDU�2UDQJ�%HVDU��-RJMDNDUWD��-DYDLWHU������� 

1DVXWLRQ�� 0HWRGH� 3HQHOLWLDQ� 1DWXUDOLVWLN� .XDOLWDWLI� �%DQGXQJ�� 7DVWLUR��
����� 

2QOLQH��.%%,��³HUVHGLD�GL�KWWSV���NEEL�ZHE�LG�DQDOLVLV�´����� 

3�(�6��:LG\RNR�� 7HNQLN� 3HQ\XVXQDQ� ,QVWUXPHQ� 3HQHOLWLDQ� �<RJ\DNDUWD��
3XVWDND�3HODMDU������� 

5DKD\X��'HYL�5LGKR¶L��0XKDPPDG��$JXVWLQ��³$QDOLVLV�.HVDODKDQ�.RQVHS�
6LVZD�60.�'DODP�0HQ\HOHVDLNDQ�6RDO�(NVSRQHQ�'LWLQMDX�'DUL�*D\D�
%HODMDU�´�-3,Q��-XUQDO�3HQGLGLN�,QGRQHVLD��9RO���1RPRU�����������KOP�
� 

5XVGLDWL� /DJDODQWH�� +HU\� 6XKDUQD�� GDQ� :LOGD� 6\DP� 7RQUD�� ³$QDOLVLV�
.HVDODKDQ� 6LVZD� 'DODP�0HQ\HOHVDLNDQ�0DVDODK�0DWHPDWLND� 3DGD�



 
�� 

 

%LODQJDQ�3HUSDQJNDWDQ�'DQ�%HQWXN�$NDU�´�-XUQDO�3HQGLGLNDQ�*XUX�
0DWHPDWLND�����������������±�� 

5RQDOG�0DQLEX\�GDQ�'HZL�5HWQR�6DUL�6DSXWUR��³$QDOLVLV�.HVDODKDQ�6LVZD�
'DODP� 0HQ\HOHVDLNDQ� 6RDO� 3HUVDPDDQ� .XDGUDW� %HUGDVDUNDQ�
7DNVRQRPL� 6ROR� 3DGD� .HODV� ;� 60$� 1HJHUL� �� 3OXV� 'L� .DEXSDWHQ�
1DELUH� 3DSXD�´� -XUQDO� (OHNWURQLN� 3HPEHODMDUDQ� 0DWHPDWLND�� ����
�����������±��� 

5L]N\DK�1��³(IHNWLYLWDV�3HPEHODMDUDQ�/HDUQLQJ�&\FOH�3DGD�0DWHUL�6WDWLVWLN�
603�.HODV�9,,�´��6NULSVL��813�.HGLUL�������� 

6XGDU\RQR��0HWRGH�3HQHOLWLDQ�3HQGLGLNDQ��-DNDUWD��.HQFDQD������� 

6XJL\RQR��0HPDKDPL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��$OIDEHWD������ 

²²²��0HPDKDPL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ��$OIDEHWD������� 

6HWLDZDQ�:�	�+HQGULDQD�+�<XOLDQL�6�5��³$QDOLVLV�.HVDODKDQ�6LVZD�6PS�
3DGD� 0DWHUL� 3HUEDQGLQJDQ� GLWLQMDX� 'DUL� .HPDPSXDQ� 3HPHFDKDQ�
0DVDODK�0DWHPDWLV�´�-RXUQDO�RQ�HGXFDWLRQ����������������±�� 

6XKDLQL�� ³.HVDODKDQ� 6LVZD� 'DODP� 0HQ\HOHVDLNDQ� 6RDO� &HULWD� 2SHUDVL�
%LODQJDQ� 3HFDKDQ�%HUGDVDUNDQ� 3URVHGXU�1HZPDQ� 6LVZD�.HODV�9,,�
603� 1HJHUL� �� 3UD\D� 7LPXU�´� ����� �������� �±��
KWWS���ZZZ�WIG�RUJ�WZ�RSHQFPV�HQJOLVK�DERXW�EDFNJURXQG�KWPO��$K
WWS���G[�GRL�RUJ���������M�FLUS��������������$KWWS���G[�GRL�RUJ�����
����M�SRZWHF��������������$KWWSV���GRL�RUJ���������M�LMIDWLJXH����
����������$KWWSV���GRL�RUJ���������M�PDWOHW��������������$� 

6XKDUVLPL�� $ULNXQWR�� 3URVHGXU� 3HQHOLWLDQ� 6XDWX� 3HQGHNDWDQ� 3UDNWLN�
�-DNDUWD��5LQHND�&LSWD������� 

6DHSXO� +DPGDQL�� $�� 3HQJHPEDQJDQ� 7DNVRQRPL� %ORRP� GDQ� 7DNVRQRPL�
62/2�VHEDJDL�0RGHO�%DUX�7XMXDQ�3HQGLGLNDQ��.XPSXODQ�PDNDODK�
6HPLQDU�3HQGLGLNDQ�1DVLRQDO��6XUDED\D��,$,1�6XQDQ�$PSHO������� 

8OLPD��6\DKGD��³$QDOLVLV�.HVDODKDQ�'DODP�0HQ\HOHVDLNDQ�6RDO�3HUVDPDDQ�
'DQ�3HUWLGDNVDPDDQ�1LODL�0XWODN�%HUGDVDUNDQ�7HRUL�3RO\D�´�:DKDQD�
'LGDNWLNDࣟ��-XUQDO�,OPX�.HSHQGLGLNDQ������������������ 

http://www.tfd.org.tw/opencms/english/about/background.html%0Ahttp:/dx.doi.org/10.1016/j.cirp.2016.06.001%0Ahttp:/dx.doi.org/10.1016/j.powtec.2016.12.055%0Ahttps:/doi.org/10.1016/j.ijfatigue.2019.02.006%0Ahttps:/doi.org/10.1016/j.matlet.2019.04.024%0A
http://www.tfd.org.tw/opencms/english/about/background.html%0Ahttp:/dx.doi.org/10.1016/j.cirp.2016.06.001%0Ahttp:/dx.doi.org/10.1016/j.powtec.2016.12.055%0Ahttps:/doi.org/10.1016/j.ijfatigue.2019.02.006%0Ahttps:/doi.org/10.1016/j.matlet.2019.04.024%0A
http://www.tfd.org.tw/opencms/english/about/background.html%0Ahttp:/dx.doi.org/10.1016/j.cirp.2016.06.001%0Ahttp:/dx.doi.org/10.1016/j.powtec.2016.12.055%0Ahttps:/doi.org/10.1016/j.ijfatigue.2019.02.006%0Ahttps:/doi.org/10.1016/j.matlet.2019.04.024%0A
http://www.tfd.org.tw/opencms/english/about/background.html%0Ahttp:/dx.doi.org/10.1016/j.cirp.2016.06.001%0Ahttp:/dx.doi.org/10.1016/j.powtec.2016.12.055%0Ahttps:/doi.org/10.1016/j.ijfatigue.2019.02.006%0Ahttps:/doi.org/10.1016/j.matlet.2019.04.024%0A
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<HWL��-XPLDWL��³$QDOLVLV�.HVDODKDQ�6LVZD�'DODP�0HQ\HOHVDLNDQ�6RDO�&HULWD�
3HUVDPDDQ�'DQ�3HUWLGDNVDPDDQ�/LQHDU�6DWX�9DULDEHO�´�-30,��-XUQDO�
3HPEHODMDUDQ�0DWHPDWLND�,QRYDWLI�����������������±�� 

<DXPL�� 3ULQVLS�3ULQVLS� 'HVDLQ� 3HPEHODMDUDQ� 'LVHVXDLNDQ� 'HQJDQ�
.XULNXOXP������ 

<XQVLUQR�� ³.HDMDLEDQ�%HODMDU�´�3RQWLDQDN�� MHQLXV�SXEOLVKLQJ�� ������KOP��
��� 
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/$03,5$1 
 

/DPSLUDQ����/HPEDU�9DOLGDVL�,QVWUXPHQ�6RDO�7HV�.HVDODKDQ�6LVZD 
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/DPSLUDQ����.LVL�.LVL�3HQXOLVDQ�6RDO 

-HQLV�6HNRODK ��07V�,WWLKDGLO�8PPDK 
0DWD�3HODMDUDQ ��0DWHPDWLND 
%HQWXN�6RDO�WHV ��8UDLDQ 
6XE�0DWHUL�3RNRN ��%LODQJDQ�3DQJNDW�GDQ�%HQWXN�$NDU 
$ORNDVL�:DNWX ���0HQLW 

.LVL�.LVL�3HQXOLVDQ�6RDO 
 

1R .RPSHWHQVL 
�'DVDU ,3. 0DWHUL�

3RNRN ,QGLNDWRU�6RDO /HYHO %HQWXN�
6RDO 

1RPRU�
6RDO 

� 
 
 

��� 0HQMHODVNDQ� GDQ�
PHODNXNDQ� RSHUDVL�
ELODQJDQ�
EHUSDQJNDW�
ELODQJDQ� UDVLRQDO�
GDQ� EHQWXN� DNDU��
VHUWD�VLIDW�VLIDWQ\D 

����� 0HQ\HGHUKDQDNDQ�
EHQWXN�DNDU 

%HQWXN�
DNDU 

6LVZD�GDSDW�
PHUDVLRQDONDQ�
EHQWXN�DNDU 

/HYHO���
�3HQDOD�
UDQ� 

8UDLDQ � 

� ��� 0HQMHODVNDQ� GDQ�
PHODNXNDQ� RSHUDVL�
ELODQJDQ� EHUSDQJNDW�
ELODQJDQ�UDVLRQDO�GDQ�
EHQWXN� DNDU�� VHUWD�
VLIDW�VLIDWQ\D 

����� 0HQHQWXNDQ�KDVLO�
SHUSDQJNDWDQ�VXDWX�
ELODQJDQ 

%LODQJDQ�
EHUSDQJ�
NDW 

6LVZD�GDSDW�
PHQHQWXNDQ�KDVLO�
SHUSDQJNDWDQ�
VXDWX�ELODQJDQ 

/HYHO���
�3HQDOD�
UDQ� 

8UDLDQ � 
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/DPSLUDP����6RDO�7HV�.HVDODKDQ�6LVZD 

0DWD�3HODMDUDQ���0DWHPDWLND 
.HODV�6HPHVWHU���,; 

.RPSHWHQVL�'DVDU ����� 0HQ\HGHUKDQDNDQ�EHQWXN�
VRDO 

0DWHUL� %HQWXN�DNDU 
,QGLNDWRU�VRDO 6LVZD�GDSDW�PHQHQWXNDQ�

EHQWXN�DNDU 

/HYHO�.RJQLWLI /HYHO����3HQDODUDQ� 
62$/� 
�� 7HQWXNDQ�QLODL�GDUL��ܾܽ�ELOD�GLNHWDKXL�ܽ ൌ ͵ξͷ െ ξ͵�GDQ�

Eൌ ʹξ͵  ξͷ 
0DWD�3HODMDUDQ���0DWHPDWLND 
.HODV�6HPHVWHU���,; 
.RPSHWHQVL�'DVDU ����� 0HQHQWXNDQ�KDVLO�

SHUSDQJNDWDQ�VXDWX�
ELODQJDQ 

0DWHUL� %LODQJDQ�SHUSDQJNDWDQ 
,QGLNDWRU�VRDO� 6LVZD�GDSDW�PHQHQWXNDQ�KDVLO�

SHUSDQJNDWDQ� 
/HYHO�.RJQLWLI /HYHO����3HQDODUDQ� 
62$/ 
�� 7HQWXNDQ�QLODLݔ���MLND�GLNHWDKXL�͵ଽିଷ௫ ൌ ʹ 

 
 
 
 
 
 
 

 
 
 
 
 
 
 



 
�� 

 

/DPSLUDQ����.XQFL�-DZDEDQ 

 
1R��6RDO .XQFL�.ULWHULD�-DZDEDQ 

� 'LNHWDKXL��ܽ ൌ ͵ξͷ െ ξ͵ 
�ܾ ൌ ʹξ͵  ξͷ 

'LWDQ\DNDQ��QLODL�ܾܽ� �����" 
3HQ\HOHVDLDQ� 
ܾܽ ൌ ൫͵ξͷ െ ξ͵൯ ή ൫ʹξ͵  ξͷ൯ 

൫͵ξͷ�൯൫ʹξ͵൯ െ ൫ξ͵൯൫ʹξ͵൯  ൫͵ξͷ൯൫ξͷ൯ െ ሺ͵ሻ൫ξͷ൯ 
ξͳͷ െ ͵ ή ʹ  ͵ ή ͷ െ ξͳͷ 
ξͳͷ െ   ͳͷ െ ξͳͷ 
ͷξͳͷ  ͻ 

-DGL�QLODL�ܾܽ ൌ ͷξͳͷ  ͻ 
� 'LNHWDKXL��͵ଽିଷ௫ ൌ ʹ 

'LWDQ\DNDQ��QLODLݔ�� ����" 
3HQ\HOHVDLDQ� 
͵ଽିଷ௫ ൌ ʹ 
͵ଽିଷ௫ ൌ ͵ଷ 
ͻ െ ݔ͵ ൌ ͵ 
െ͵ݔ ൌ ͵ െ ͻ 
െ͵ݔ ൌ െ 

ݔ ൌ
െ
െ͵ 

ݔ ൌ ʹ 
-DGL�QLODLݔ� ൌ ʹ 
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/DPSLUDQ����5XEULN�$QDOLVLV�.HVDODKDQ�6LVZD��'DODP�0HQ\HOHVDLNDQ����
6RDO�EHUGDVDUNDQ�7HRUL�.DVWRODQ 

 

1R� -HQLV�
.HVDODKDQ ,QGLNDWRU 

� .HVDODKDQ�
.RQVHSWXDO 

� 6DODK�GDODP�PHQHQWXNDQ� UXPXV�
DWDX� GHILQLVL� XQWXN� PHQMDZDE�
VXDWX�PDVDODK 
&RQWRK�� 
ξܽ ൌ ܽ


�VHKDUXVQ\D��ξܽ ൌ ܽ


  

 
� 3HQJJXQDDQ� UXPXV�DWDX�GHILQLVL�

\DQJ�WLGDN�VHVXDL�GHQJDQ�NRQGLVL�
SUDV\DUDW�EHUODNXQ\D�UXPXV�DWDX�
GHILQLVL 
&RQWRK��� 
ሺܽ ή ܾሻ ൌ ܾܽ�VHKDUXVQ\D� 
ሺܽ ή ܾሻ ൌ ܽ ή ܾ 

� 7LGDN� PHQXOLVNDQ� UXPXV� DWDX�
GHILQLVL� XQWXN� PHQMDZDE� VXDWX�
PDVDODK 

� 7LGDN�PHQXOLVNDQ� GHILQLVL� \DQJ�
GLNHWDKXL�GDQ�GLWDQ\DNDQ 

� .HVDODKDQ�
3URVHGXUDO 

� .HWLGDNKHLUDUNLV� ODQJNDK�
ODQJNDK� GDODP� PHQ\HOHVDLNDQ�
PDVDODK 

� 7LGDN� ELVD� PHPDQLSXODVL�
ODQJNDK�VHODQMXWQ\D 

� 6LVZD� WLGDN� PHQ\HODVDLNDQ�
GHQJDQ�FDUD�VLVWHPDWLV 

� .HVDODKDQ�
7HNQLN 

� 6LVZD� NHOLUX� DWDX� VDODK� GDODP�
PHQ\HOHVDLNDQ� VRDO�� �VDODK�
GDODP�� PHPEHULNDQ� WDQGD�
SRVLWL�QHJDWLI�� � PHQXOLVNDQ�
MDZDEDQ� DNKLU�� PHQXOLVNDQ�
SHUVDPDDQ� 



 
�� 

 

/DPSLUDQ����.LVL�.LVL�*D\D�%HODMDU 

,QGLNDWRU� JD\D� EHODMDU� GLDPELO� GDUL� FLUL�FLUL� JD\D� EHODMDU� PHQXUXW�
'HSRUWHU� GDQ� +HQDFNL� GDODP� EXNX� 4XDQWXP� /HDUQLQJ�� 0HPELDVDNDQ�
%HODMDU�1\DPDQ�GDQ�0HQ\HQDQJNDQ� 

 
�� *D\D�%HODMDU�9LVXDO 

1R ,QGLNDWRU 'HVNULSWRU 
1R��,WHP�

3HUQ\DWDDQ 
� � 

� 5DSL� GDQ�
WHUDWXU 

� 0HPEXDW� FDWDWDQ�
GHQJDQ� UDSL� GDQ�
WHUDWXU 

� %HODMDU� SDGD�
OLQJNXQJDQ� \DQJ�
UDSL 

� 0HPSHUKDWLNDQ�
NHUDSLDQ� GDODP�
EHUSDNDLDQ 

� 
 
 
 
� 

 
 
�� 
 
�� 

� /HELK�VXND�
PHPEDFD�
GDUL 
SDGD�
GLEDFDNDQ 

/HELK� VHQDQJ�
PHPEDFD� EXNX� GDUL�
SDGD� PHQGHQJDUNDQ�
SHQMHODVDQ�GDUL�JXUX� 

� 

 

� 3HUHQFDQD�
MDQJND�
SDQMDQJ�
\DQJ�EDLN 

� 0HPSHUVLDSNDQ�
EHODMDU� XQWXN� XMLDQ�
GDUL�MDXK�MDXK�KDUL 

� 0HQ\HOHVDLNDQ�
WXJDV�EHEHUDSD�KDUL�
VHEHOXP� WXJDV�
GLNXPSXONDQ 

� 
 

 
 
 
�� 

� 7HOLWL�
WHUKDGDS�
GHWDLO 

� 7HOLWL� GDODP�
PHQJHUMDNDQ�VRDO 

� 0HQHOLWL� MDZDEDQ�
GDUL� VRDO� VHEHOXP�
GLNXPSXONDQ 

� 
 
� 

�� 
 
�� 

� 0HQJLQJDW�
DSD� \DQJ�
GLOLKDW�
GDULSDGD�DSD�

� 0XGDK� PHQJLQJDW�
PDWHUL� \DQJ�
GLEHULNDQ� JXUX�
VHFDUD� WHUWXOLV�
GDULSDGD� PDWHUL�

� 
 
 
 
� 

 
 
 
 
 



 
�� 

 

\DQJ�
GLGHQJDUNDQ 

\DQJ� GLMHODVNDQ�
ROHK�JXUX� 

� 0HQFDWDW� PDWHUL�
\DQJ�GLEHULNDQ�ROHK�
JXUX� GDODP� EHQWXN�
FDWDWDQ�WHUWXOLV�� 

� 0XGDK� PHQHULPD�
PDWHUL� GDODP�
EHQWXN�JDPEDU� 

� 6XOLW� PHQJLQJDW�
LQVWUXNVL�YHUEDO 

 
 
� 
 
�� 

 
 
�� 

7RWDO� �� 
 

�� *D\D�%HODMDU�$XGLWRULDO 

1R ,QGLNDWRU 'HVNULSWRU 
1R��,WHP�

3HUQ\DWDDQ 
� � 

� 0XGDK�WHUJDQJJX�
GHQJDQ�NHULEXWDQ 

%HODMDU�GDODP�NHDGDDQ�
VHSL 

�� 
�� 

�� 
�� 

� %HODMDU� GHQJDQ�
PHQGHQJDUNDQ�
GDQ� PHQJLQJDW�
DSD� \DQJ�
GLGLVNXVLNDQ�
GDULSDGD� DSD�
\DQJ�GLOLKDW 

%HODMDU� GHQJDQ�
PHQGHQJDUNDQ�
SHQMHODVDQ�GDUL�JXUX 

�� �� 
�� 

� 6HQDQJ�PHPEDFD�
GHQJDQ�NHUDV 

Ͳ 0HPEDFD� EXNX�
GHQJDQ�NHUDV 

Ͳ 0HPEDFD� GHQJDQ�
PHQJJHUDNNDQ�
ELELU 

����� 
 
�� 

�� 

� 6XND� EHUGLVNXVL�
GDQ� VXND�
PHQMHODVNDQ�
SDQMDQJ�OHEDU 

Ͳ %HODMDU� GHQJDQ�
PHWRGH�GLVNXVL 

Ͳ 0HQMHODVNDQ�
VHVXDWX� GHQJDQ�
SDQMDQJ�OHEDU 

����� 
 
�� 

 

� 0HUDVD� NHVXOLWDQ�
XQWXN� PHQXOLV�

/HELK�VHQDQJ�EHUFHULWD�
GDULSDGD�PHQXOLV 

�� �� 



 
�� 

 

WHWDSL� KHEDW�
GDODP�EHUFHULWD 

 7RWDO  �� 
 
 
�� *D\D�%HODMDU�.LQHVWHWLN 

1R ,QGLNDWRU 'HVNULSWRU 
1R��,WHP�

3HUQ\DWDDQ 
� � 

� %HODMDU� GHQJDQ�
FDUD�SUDNWHN 

%HODMDU� GHQJDQ�
PHQJHUMDNDQ� ODWLKDQ�
VRDO 

����� ����� 

� 6HODOX�
EHURULHQWDVL�
SDGD� ILVLN� GDQ�
EDQ\DN�
EHUJHUDN 

� 0HUHVSRQ� VHVXDWX�
GHQJDQ�JHUDN�ILVLN 

� 7LGDN� GDSDW� GLDP�
GDODP� ZDNWX� \DQJ�
ODPD 

� 0HQJJXQDNDQ� MDUL�
VHEDJDL� SHWXQMXN�
NHWLND�PHPEDFD 

� 0HQ\XNDL� NHJLDWDQ�
\DQJ� EHUKXEXQJDQ�
GHQJDQ�ILVLN 

�� 
 
�� 
 
����� 
 
 
 

 
 
 
 
 
 
�� 

� %HUELFDUD�
GHQJDQ�
SHUODKDQ 

0HQMHODVNDQ� VHVXDWX�
NHSDGD� RUDQJ� ODLQ�
GHQJDQ�SHUODKDQODKDQ 

�� �� 

� ,QJLQ�
PHODNXNDQ�
VHJDOD�VHVXDWX 

� 0HODNXNDQ� OHELK�
GDUL� VDWX� NHJLDWDQ�
GDODP�VHNDOL�ZDNWX 

� 0HQJKDIDO� GHQJDQ�
FDUD�EHUMDODQ 

�� 
 
 
�� 

�� 

� 0HQ\XNDL�
SHUPDLQDQ�\DQJ�
PHQ\LEXNNDQ 

0HQ\XNDL� SHODMDUDQ�
PHODOXL�SHUPDLQDQ 

�� �� 

7RWDO �� 



 
�� 

 

/DPSLUDQ����$QJNHW�*D\D�%HODMDU�6LVZD 

3HWXQMXN�3HQJLVLDQ� 
�� 7XOLVODK�QDPD��QRPRU�DEVHQ��GDQ�NHODV�WHUOHELK�GDKXOX� 
�� %DFDODK�VHWLDS�SHUQ\DWDDQ�GHQJDQ�WHOLWL�GDQ�VHNVDPD� 
�� 3LOLKODK� VDODK� VDWX� MDZDEDQ� \DQJ� GLDQJJDS� SDOLQJ� VHVXDL� GHQJDQ�

NHDGDDQ�GLUL�$QGD�VHQGLUL��NHPXGLDQ�EHULNDQ�WDQGD�FHQWDQJ��¥��SDGD�
NRORP�\DQJ�DQGD�SLOLK�GHQJDQ�NHWHQWXDQ�VHEDJDL�EHULNXW�� 

D� 66���3HUQ\DWDDQ�VDQJDW�VHWXMX� MLND�SHUQ\DWDDQ�EHQDU�EHQDU�
VHVXDL�GHQJDQ�DSD�\DQJ�GLUDVDNDQ� 

E� 6��3HUQ\DWDDQ�VHWXMX�MLND�SHUQ\DWDDQ�FHQGHUXQJ�VHVXDL�WHWDSL�
EHOXP�VHSHQXKQ\D�VHWXMX�GHQJDQ�DSD�\DQJ�GLUDVDNDQ� 

F� 76���3HUQ\DWDDQ�WLGDN�VHWXMX�MLND�SHUQ\DWDDQ�FHQGHUXQJ�WLGDN�
VHVXDL�WHWDSL�EHOXP�VHSHQXKQ\D�WLGDN�VHWXMX� 

G� 676���3HUQ\DWDDQ�VDQJDW�WLGDN�VHWXMX�MLND�SHUQ\DWDDQ�EHQDU��
EHQDU�WLGDN�VHVXDL�GHQJDQ�\DQJ�GLUDVDNDQ� 

�� -DQJDQ� UDJX�UDJX� GDODP�PHPLOLK� GDQ� MDQJDQ� WHUSHQJDUXK� GHQJDQ�
MDZDEDQ�WHPDQ�$QGD��NDUHQD�VHPXD�MDZDEDQ�DGDODK�EHQDU�GDQ�WLGDN�
DNDQ�PHPSHQJDUXKL�QLODL�$QGD� 

�� .HUMDNDQ�VHPXD�QRPRU��MDQJDQ�VDPSDL�DGD�\DQJ�WHUOHZDWNDQ� 
 
1$0$�  � 
12025�$%6(1� � 
.(/$6�  � 

 
1R� 3HUQ\DWDDQ 66 6 76 676 
� 6D\D� PHQFDWDW� PDWHUL�

SHODMDUDQ� GHQJDQ� OHQJNDS�
GDQ�UDSL 

    

� 6D\D� PHPSHUKDWLNDQ�
SHQDPSLODQ� VD\D� VXSD\D�
WHUOLKDW�UDSL�GDQ�EDLN 

    

� 6D\D�VHQDQJ�EHODMDU�GHQJDQ�
PHPEDFD�VHQGLUL�EXNX�SDNHW�
GLEDQGLQJNDQ�
PHQGHQJDUNDQ� SHQMHODVDQ�
GDUL�JXUX 

    

� .HWLND�DNDQ�XMLDQ�VD\D�WHODK�
PHPSHUVLDSNDQ� GLUL� XQWXN�

    



 
�� 

 

1R� 3HUQ\DWDDQ 66 6 76 676 
EHODMDU� EHEHUDSD� KDUL�
VHEHOXP�XMLDQ 

� .HWLND� PHQJHUMDNDDQ� VRDO�
VRDO� PDWHPDWLND�� VD\D�
EHUXVDKD� PHQXOLVNDQ� KDVLO�
SHUKLWXQJDQ� GDQ� VLPERO�
GHQJDQ�EHQDU� 

    

� .HWLND� VD\D� VHOHVDL�
PHQJHUMDNDQ� WXJDV�� VD\D�
PHQHOLWL� SHNHUMDDQ� VD\D�
WHUOHELK� GDKXOX� VHEHOXP�
GLNXPSXONDQ�NHSDGD�JXUX� 

    

� 6D\D�PXGDK�PHPDKDPL�GDQ�
PHQJLQJDW� PDWHUL� \DQJ�
GLWXOLVNDQ� ROHK� JXUX�
GDULSDGD� PDWHUL� \DQJ�
GLVDPSDLNDQ�VHFDUD�OLVDQ� 

    

� 6D\D�KDQ\D�PHQFDWDW�PDWHUL�
\DQJ� GLEHULNDQ� ROHK� JXUX�
VDMD�� NDUHQD� VD\D� WLGDN�
PHQJLQJDW� SHQMHODVDQ� \DQJ�
GLVDPSDLNDQ�ROHK�JXUX� 

    

� 6D\D� PXGDK� PHPDKDPL�
PDWHUL�PDWHPDWLND�MLND�JXUX�
PHQMHODVNDQQ\D� GHQJDQ�
EDJDQ��SHWD�NRQVHS� 

    

�� 6D\D� PLQWD� EDQWXDQ� RUDQJ�
ODLQ� XQWXN� PHQJXODQJ�
SHULQWDK�SHULQWDK� \DQJ�
GLVDPSDLNDQ�ROHK�JXUX� 

    

�� 6D\D� VHQDQJ� EHODMDU� SDGD�
PDODP� KDUL� VDDW� NRQGLVL�
KHQLQJ� 

    

�� 6D\D� WLGDN� ELVD� NRQVHQWUDVL�
EHODMDU� DSDELOD� VXDVDQD� GL�
VHNLWDU� VD\D� VHGDQJ�
JDGXK�UDPDL� 

    

�� 6D\D� IRNXV� PHQGHQJDUNDQ�
JXUX� VDDW� PHQMHODVNDQ��

    



 
�� 

 

1R� 3HUQ\DWDDQ 66 6 76 676 
WDQSD� PHQFDWDW�� 6HWHODK�
PHPDKDPL�SHQMHODVDQ�JXUX��
EDUX�VD\D�PHQFDWDWQ\D� 

�� 6D\D�PHPEDFD�EXNX�GHQJDQ�
NHUDV� VHRODK�RODK� VD\D�
VHGDQJ�PHQMHODVNDQ�PDWHUL� 

    

�� 6D\D�PXGDK�PHQJKDIDO�MLND�
VDPELO� PHQJXFDSNDQQ\D�
GHQJDQ�NHUDV� 

    

�� .HWLND� PHPEDFD�� VD\D�
PHQJJHUDN�JHUDNNDQ� ELELU�
VD\D� 

    

�� .HWLND� EHODMDU�� VD\D� OHELK�
VHQDQJ� EHUGLVNXVL� GHQJDQ�
WHPDQ� GDULSDGD� EHODMDU�
VHQGLUL� 

    

�� -LND� PHQJDODPL� NHVXOLWDQ��
VD\D�DNDQ�EHUGLVNXVL�GHQJDQ�
WHPDQ�VD\D� 

    

�� 6D\D� VXND� PHQMHODVNDQ�
SDQMDQJ� OHEDU� �GHWDLO��
NHSDGD� WHPDQ�WHPDQ� \DQJ�
EHUWDQ\D� PHQJHQDL� PDWHUL�
\DQJ�EHOXP�PHUHND�SDKDPL� 

    

�� 6D\D� OHELK� VHQDQJ�
PHQXDQJNDQ� LGH�LGH� VHFDUD�
OLVDQ� GDULSDGD� KDUXV�
PHQXOLVNDQQ\D� 

    

�� 6D\D� OHELK� VXND� EHODMDU�
PHQJJXQDNDQ� EXNX�
PDWHPDWLND� \DQJ� PHPXDW�
OHELK� EDQ\DN� VRDO� VRDO�
GDULSDGD�PDWHUL�PDWHPDWLND� 

    

�� 6D\D� VHQDQJ� EHUODWLK� VRDO�
VRDO� PDWHPDWLND� PHVNLSXQ�
WLGDN�GLWXJDVNDQ�ROHK�JXUX� 

    

�� .HWLND� GLWDQ\D� JXUX� GDQ�
VD\D� WLGDN� ELVD� PHQMDZDE��

    



 
�� 

 

1R� 3HUQ\DWDDQ 66 6 76 676 
PDND� VD\D� PHQJJHOHQJ�
JHOHQJNDQ�NHSDOD� 

�� 6D\D� WLGDN� EHWDK� MLND� KDUXV�
GXGXN� ODPD� PHQGHQJDUNDQ�
SHQMHODVDQ�PDWHUL�GDUL�JXUX 

    

�� 6D\D� VXND� PHPDLQNDQ�
EROSRLQ�� MDUL� DWDX� NDNL� VDDW�
PHQGHQJDUNDQ� SHQMHODVDQ�
JXUX� 

    

�� 6D\D� PHQJJXQDNDQ� MDUL�
WDQJDQ�DWDX�EROSRLQ�VHEDJDL�
SHWXQMXN�NHWLND�PHPEDFD� 

    

�� .HWLND� VD\D� GLPLQWD� ROHK�
JXUX� XQWXN� PHQMHODVNDQ�
VHVXDWX�� VD\D�
PHQMHODVNDQQ\D� VHFDUD�
SHUODKDQ� 

    

�� 6D\D�PHPEDFD�EXNX�VDPELO�
PHPEXDW�UDQJNXPDQ� 

    

�� 6D\D� PHQJKDIDONDQ� PDWHUL�
SHODMDUDQ� GHQJDQ� PHPEDFD�
FDWDWDQ�VDPELO�EHUMDODQ� 

    

�� 6D\D� PHQ\XNDL� SHODMDUDQ�
PHODOXL� SHUPDLQDQ� \DQJ�
PHOLEDWNDQ�DNWLILWDV�ILVLN� 

    

�� 6D\D� EHODMDU� GHQJDQ�
NHDGDDQ�EXNX�EXNX�GDQ�DODW�
WXOLV� ODLQQ\D� EHUVHUDNDQ� GL�
GHNDW�VD\D� 

    

�� .HWLND�PDMX�NH�GHSDQ�NHODV�
XQWXN�SUHVHQWDVL��VD\D�WLGDN�
PHUDSLNDQ� VHUDJDP� WHUOHELK�
GDKXOX� 

    

�� 6D\D� EDUX� PHQJHUMDNDQ�
WXJDV� GDUL� JXUX� NHWLND� VDWX�
KDUL� VHEHOXP� KDUL�
SHQJXPSXODQ�WXJDV� 

    

�� 6DDW� PHQJHUMDNDQ� VRDO�
PDWHPDWLND�� VD\D�

    



 
�� 

 

1R� 3HUQ\DWDDQ 66 6 76 676 
PHODNXNDQ�NHVDODKDQ�GDODP�
SHUKLWXQJDQ� 

�� 6D\D� ODQJVXQJ�
PHQJXPSXONDQ� KDVLO�
SHNHUMDDQ� XODQJDQ�
PDWHPDWLND� VD\D� WDQSD�
GLWHOLWL�WHUOHELK�GDKXOX� 

    

�� 6D\D� PHUDVD� NHVXOLWDQ�
PHQHULPD� SHODMDUDQ�
PDWHPDWLND� \DQJ�
GLVDPSDLNDQ� GHQJDQ�
PHQJJXQDNDQ�JDPEDU 

    

�� 6D\D� PDPSX� EHODMDU�
PHVNLSXQ� RUDQJ� GLVHNLWDU�
VD\D�VHGDQJ�PHQJREURO� 

    

�� 6D\D� EHODMDU� VDPELO�
PHQGHQJDUNDQ�PXVLN 

    

�� 6D\D�VXOLW�PHPDKDPL�PDWHUL�
PDWHPDWLND�MLND�KDQ\D� 
PHQGHQJDUNDQ� SHQMHODVDQ�
GDUL�JXUX� 

    

�� 6D\D� FHSDW� ERVDQ� MLND�
PHQGHQJDUNDQ� SHQMHODVDQ�
WHUODOX�EDQ\DN�GDUL�JXUX� 

    

�� 6D\D�PHPEDFD� EXNX� GDODP�
KDWL�� WLGDN� GHQJDQ� VXDUD�
NHUDV� 

    

�� 6D\D� PHUDVD� NHVXOLWDQ�
DSDELOD� GLPLQWD� XQWXN�
PHQXDQJNDQ�LGH�VD\D�VHFDUD�
OLVDQ� 

    

�� 6D\D� WLGDN� VXND� EXNX� \DQJ�
PHPXDW�EDQ\DN�ODWLKDQ�VRDO� 

    

�� .HWLND� VD\D� PHQMXPSDL�
FRQWRK� VRDO� GL� EXNX�
PDWHPDWLND�� VD\D� KDQ\D�
PHPEDFD� VRDO� GDQ�
SHPEDKDVDQQ\D� WDQSD�
PHQFRED�PHQJHUMDNDQQ\D� 

    



 
�� 

 

1R� 3HUQ\DWDDQ 66 6 76 676 
�� 6D\D� WLGDN� PHQ\XNDL�

NHJLDWDQ� \DQJ� EHUKXEXQJDQ�
GHQJDQ� ILVLN� VHSHUWL�
RODKUDJD� 

    

�� .HWLND� VD\D� GLPLQWD� ROHK�
JXUX� XQWXN� PHQMHODVNDQ�
VHVXDWX�� VD\D�
PHQMHODVNDQQ\D� GHQJDQ�
FHSDW� 

    

�� 6D\D� WLGDN� PHQFDWDW� VDDW�
VHGDQJ�EHUGLVNXVL 

    

�� 6D\D� WLGDN� PHQ\XNDL�
SHODMDUDQ�PHODOXL�SHUPDLQDQ�
\DQJ� PHOLEDWNDQ� DNWLILWDV�
ILVLN� 
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/DPSLUDQ����$QJNHW�*D\D�%HODMDU�6LVZD�6XEMHN�=$ 

 

 



 
�� 

 

 

 
 

 



 
�� 

 

$QJNHW�*D\D�%HODMDU�6LVZD�6XEMHN�/+ 

 



 
�� 

 

 



 
�� 

 

 

 
 

 



 
�� 

 

$QJNHW�*D\D�%HODMDU�6LVZD�6XEMHN�6, 

 

 
 



 
�� 

 

 

 
 

 

 



 
�� 

 

/DPSLUDQ����+DVLO�3HUKLWXQJDQ�$QJNHW�*D\D�%HODMDU�6LVZD 
 
Ͳ ,WHP�SHUQ\DWDDQ�QRPRU����� 
 

No Nama Nomor Item Soal 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1 AA 4 4 2 4 4 4 3 3 3 3 4 4 3 2 2 3 3 4 3 3 2 2 2 2 2 3 3 3 2 3 
2 LH 3 4 2 4 4 4 4 2 4 2 4 4 4 2 4 4 4 4 4 4 4 4 2 2 4 4 4 4 2 2 
3 HI 4 4 4 4 4 4 4 3 3 3 4 3 3 3 4 2 3 4 4 4 4 4 4 4 3 3 3 3 3 3 
4 SE 3 3 3 3 1 2 2 3 1 3 4 4 2 1 2 2 2 3 1 4 1 1 4 4 3 2 2 2 2 4 
5 SGR 4 4 4 3 4 4 2 2 3 2 4 3 2 2 2 3 4 4 2 4 3 4 3 2 2 3 3 3 2 2 
6 DW 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
7 YA 4 4 2 3 3 4 3 2 3 3 3 3 4 2 2 2 3 4 3 3 2 2 2 2 2 2 3 3 3 3 
8 FW 4 4 2 4 4 4 3 3 3 3 4 4 3 2 2 3 3 4 3 3 2 2 2 2 2 4 4 4 4 4 
9 ES 4 3 2 4 4 4 4 3 3 3 3 4 3 2 2 3 3 3 3 2 2 3 2 2 2 3 3 2 3 2 

10 ZA 3 3 2 3 4 4 3 2 4 3 3 4 3 2 2 3 4 4 3 3 2 2 4 3 4 3 3 2 3 3 
11 SI 4 4 2 3 1 3 2 3 1 3 4 4 3 2 3 3 4 3 3 3 1 3 3 3 3 3 3 3 3 3 
12 RF 3 4 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 3 3 3 3 2 3 3 2 3 4 2 4 3 
13 KSI 4 3 1 4 4 4 1 1 2 3 4 4 2 1 1 3 3 4 4 3 1 3 2 2 1 4 3 3 3 3 
14 NFZ 4 4 2 4 4 4 2 4 4 2 4 4 2 4 4 4 4 4 4 2 2 1 1 1 4 3 2 1 2 3 

 

 



 
�� 

 

Ͳ ,WHP�SHUQ\DWDDQ�QRPRU������ 
 

No Nama 
Nomor Item Soal SKOR KEPUTUSAN 

 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 V A K  

1 AA 3 4 2 3 3 2 3 4 2 2 2 2 2 3 2 3 3 3 13 10 8 VISUAL  

2 LH 3 3 1 3 3 3 1 3 3 3 2 3 3 3 3 2 3 3 12 13 11 AUDITORI  

3 HI 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 10 9 10 VISUAL  

4 SE 3 1 1 1 1 1 1 1 1 1 1 1 1 1 4 3 2 1 7 4 6 VISUAL  

5 SGR 3 3 3 3 3 2 3 3 3 2 2 3 3 3 2 3 3 3 12 10 11 VISUAL  

6 DW 2 2 2 2 3 2 3 4 2 2 2 2 1 3 2 2 2 2 11 12 11 AUDITORI  

7 YA 2 3 3 2 3 3 2 3 3 2 1 3 2 2 3 2 3 3 12 10 7 VISUAL  

8 FW 3 4 3 4 4 4 4 2 2 4 2 3 3 4 4 1 4 4 15 11 10 VISUAL  

9 ES 3 2 2 3 3 3 3 3 2 2 2 2 2 2 1 1 1 1 13 9 4 VISUAL  

10 ZA 2 3 2 2 3 3 2 3 2 1 2 2 1 3 3 2 2 3 11 9 10 VISUAL  

11 SI 2 2 2 4 2 2 2 2 2 2 2 2 2 3 3 1 2 2 7 9 11 KINESTETIK  

12 RF 3 4 4 3 2 3 3 3 2 3 1 2 2 3 3 3 3 2 15 11 11 VISUAL  

13 KSI 3 4 3 3 3 2 3 2 2 2 1 2 3 3 2 1 2 4 11 8 9 VISUAL  

14 NFZ 1 2 3 4 3 2 1 2 2 3 4 3 2 3 4 3 2 1 10 11 6 AUDITORI % 
                    VISUAL 10 71.43 
                    AUDITORI 3 21.43 
                    KINESTETIK 1 7.14 
                    JUMLAH 14 100.00 

 



 
�� 

 

/DPSLUDQ�����/HPEDU�MDZDEDQ�VXEMHN�3HQHOLWLDQ 

6XEMHN�=$�*D\D�%HODMDU�9LVXDO 

 

 

 

 



 
�� 

 

6XEMHN�/+�*D\D�%HODMDU�$XGLWRUL 

 

 

 

 



 
�� 

 

6XEMHN�6,�*D\D�%HODMDU�.LQHVWHWLN 

 

 

 

 

 

 



 
�� 

 

/DPSLUDQ����+DVLO�ZDZDQFDUD 

6RDO�QRPRU�� 

6LVZD�5) 
3 ��³$SD�\DQJ�NDPX�SDKDPL�SDGD�VRDO�QR��"´ 
5) ��³,WX��QLODL�DE�Q\D�GLPDVXNNDQ�GXOX�NDN´ 
3 ��³,\D��WHUXV�EDJDLPDQD�NDPX�PHQJHUMDNDQQ\D"´ 
5) ��³6D\D�PHQJDOLNDQ�QLODL�DE�NDN´ 
3 ��³'DUL�PDQD�NDPX�PHQGDSDWNDQ�QLODL��"´ 
5) �� ³'HQJDQ�FDUD�� VD\D�PHQJDOLNDQ�DNDU���� VHEHQDUQ\D� VD\D�PDVLK�

EHOXP�SDKDP�PHQJDOLNDQ�EHQWXN�DNDU´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
5) ��³6D\D�NXUDQJ�GDODP�ODWLKDQ�VRDO�GDQ�MDUDQJ�PHPSHUKDWLNDQ�GLVDDW�

JXUX�PHQMHODVNDQ�GLGHSDQ�NDN´ 
 
6LVZD�1)= 
3  ��³&RED�OLKDW�OHPEDU�MDZDEDQ�NDPX��%DJDLPDQD�DGHN�PHQJHUMDNDQ�

VRDO�QR���"´ 
1)= ��³0HPEXDW�DSD�\DQJ�GLNHWDKXL�GDQ�GLWDQ\DNDQ�SDGD�VRDO�WHUVHEXW�

NDN´ 
3 ��³2NH��ODOX�GDUL�PDQD�NDPX�PHQGDSDWNDQ���"´ 
1)= ��³'DUL�KDVLO�NDOL���DNDU���NDN´ 
3 ��³$SD�NDPX�SDKDP�GDODP�PHQJDOLNDQ�EHQWXN�DNDU"´ 
1)= ��³6D\D�SDKDP�NDN��WDSL�VD\D�OXSD�FDUD�PHQJDOLNDQQ\D 
3 ��³.HQDSD��ELVD�OXSD´ 
1)= ��³,\D�NDN��GLNDUHQDNDQ�VD\D�NXUDQJ�GDODP�ODWLKDQ�VRDO´ 
 
6LVZD�6, 
3 ��³,WX�PHQJKLWXQJ�QLODL�DE�Q\D�EDJDLPDQD"´ 
6, ��³'HQJDQ�FDUD�PHQJDOLNDQQ\D�NDN´ 
3 ��³2NH��DSD�NDPX�SDKDP�GDODP�PHQJDOLNDQ�EHQWXN�DNDU"´ 
6, �� ³6D\D�PHQJHUWL� NDN�� WDSL� VD\D� VHULQJ� NHOLUX� GDODP�PHQJDOLNDQ�

EHQWXN�DNDU´ 
3 ��³.HQDSD�NHOLUX"�7HUXV�EDJDLPDQD�NDPX�ELVD�PHQGDSDWNDQ�QLODL�

�"´ 
6, ��³6D\D�PHQJDOLNDQ�DNDU���Q\D�NDN´ 
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6RDO�QRPRU�� 
6LVZD�5)� 
3  ��³2NH��6HNDUDQJ�VRDO�QR���GHN��OLKDW�SHNHUMDDQPX��.RN�ELVD�GDSDW�

QLODL���SDQJNDW���GLNDOL���"´ 
5) ��³,WX�NDN�VD\D�DVDO�PHPDVXNNDQ�QLODLQ\D´ 
3 ��³$SD�NDPX�SDKDP�GDODP�NRQVHS�SHUSDQJNDWDQ"´ 
5) ��³%HOXP�SDKDP�NDN´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
5)  ��³0DVLK�NHOLUX�GDODP�PHQ\HGHUKDQDNDQ�VRDO���SDQJNDW����[� ����

GDQ�VD\D�NXUDQJ�QJHUWL��GLNDOLNDQ�EHUDSD�DNDQ�PHQJKDVLONDQ���´ 
3 ��³.HQDSD�ELVD�EHJLWX�GHN"´ 
5)  �� ³'LNDUHQDNDQ� VD\D� MDUDQJ� PHPSHUKDWLNDQ� JXUX� GLVDDW�
PHQMHODVNDQ�NDN´ 
 
6LVZD�1)= 
3 ��³%DJDLPDQD�NDPX�PHQJHUMDNDQ�VRDO�QR��"´ 
1)= ��³6D\D�WXOLVNDQ�GXOX�SHUVDPDDQQ\D�NDN´ 
3  �� ³7HUXV� EDJDLPDQD� NDPX� ELVD� PHQGDSDWNDQ� ͵ଽ ή Ͷͷ� VDPD� ͻ െ

ݔ͵ ൌ "´ 
1)= �� ³8QWXN� LWX� NDN�� VD\D� DVDO�PDVXNNDQ� \DQJ� ͵ଽ ή Ͷͷ�� NDORN� \DQJ�

ݔ͵ ൌ �GLGDSDWNDQ�GDUL�͵ଽିଷ௫ ൌ ʹ´ 
3 ��³$SDNDK�NDPX�SDKDP�GHQJDQ�VRDO�WHUVHEXW"´ 
13= ��³%HOXP�SDKDP�NDN´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
1)= ��³%LQJXQJ�NDN´ 
3 ��³$SD�\DQJ�PHPEXDW�NDPX�ELQJXQJ"´ 
1)= ��³&DUD�PHQ\HGHUKDQDNDQ�͵ଽିଷ௫ ൌ ʹ�VD\D�WLGDN�WDKX´ 
3 ��³7HUXV�EDJDLPDQD�NDPX�PHQJHUMDNDQQ\D"´ 
1)= ��³6D\D�WXUXQNDQ�SDQJNDWQ\D´ 
 
6LVZD�6, 
3 ��³$SDNDK�NDPX�VXGDK�SDKDP�GHQJDQ�SHUWDQ\DDQ�VRDO�QR��"´ 
6, ��³%HOXP�NDN´ 
3 ��³.HQDSD�EHOXP�SDKDP"´ 
6, ��³%LQJXQJ�NDN´ 
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3 ��³$SD�\DQJ�PHPEXDW�NDPX�ELQJXQJ"´ 
6, ��³'L�EDJLDQ�PHQ\HGHUKDQDNDQ�GDUL�����[� ����VD\D�WLGDN�WDKX´ 
3 ��³0HQJDSD�WLGDN�WDKX"�7HUXV�EDJDLPDQD�NDPX�PHQJHUMDNDQQ\D"´ 
6, ��³6D\D�DVDO�WXOLV�NDN�SDGD�EDJLDQ�NHWLJD�WDQSD�PHQJHWDKXL�SDQJNDW�

EHUDSD�PHQJKDVLONDQ���´ 
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/DPSLUDQ�����6XUDW�%DODVDQ�3HQHOLWLDQ 
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/DPSLUDQ�����6XUDW�%HEDV�3LQMDP� 
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/DPSLUDQ�����6XUDW�.HWHUDQJDQ�3ODJLDVL 
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