




i 

 

MODEL PEMBELAJARAN MARLIN UNTUK 

KESELAMATAN KETENAGALISTRIKAN 
 

 

Dr. Syamsumarlin Taha, S.Pd., M.Pd. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3(1(5%,7�&9��(85(.$�0(',$�$.6$5$ 

  



ii 

 

MODEL PEMBELAJARAN MARLIN UNTUK KESELAMATAN 

KETENAGALISTRIKAN 

 

 

3HQXOLV � 'U��6\DPVXPDUOLQ�7DKD��6�3G���0�3G� 

 

(GLWRU � 'DUPDZDQ�(GL�:LQRWR��6�3G���0�3G� 

   

'HVDLQ�6DPSXO � (UL�6HWLDZDQ� 

 

7DWD�/HWDN � $PLQL�1XU�,KZDWL 

 

,6%1 � ����������������� 

 

1R��+., � (&����������� 

 

'LWHUELWNDQ�ROHK � (85(.$�0(',$�$.6$5$��$35,/����� 

  $1**27$�,.$3,�-$:$�7(1*$+ 

  12������-7(����� 

 

5HGDNVL� 

-DODQ�%DQMDUDQ��'HVD�%DQMDUDQ�57����5:����.HFDPDWDQ�%RMRQJVDUL�

.DEXSDWHQ�3XUEDOLQJJD�7HOS���������������� 

6XUHO���HXUHNDPHGLDDNVDUD#JPDLO�FRP� 

&HWDNDQ�3HUWDPD������� 

 

 

$OO�ULJKW�UHVHUYHG 

 

 

 

+DN�&LSWD�GLOLQGXQJL�XQGDQJ�XQGDQJ 

'LODUDQJ�PHPSHUEDQ\DN�DWDX�PHPLQGDKNDQ�VHEDJLDQ�DWDX�VHOXUXK�

LVL� EXNX� LQL� GDODP� EHQWXN� DSDSXQ� GDQ� GHQJDQ� FDUD� DSDSXQ��
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3XML� V\XNXU� VD\D�SDQMDWNDQ�NHSDGD�7XKDQ�<DQJ�0DKD�(VD��

NDUHQD� DWDV� EHUNDW� GDQ� UDKPDW�1\D�� VD\D� GDSDW� PHQ\HOHVDLNDQ�

EXNX� LQL�� 3HQXOLVDQ� EXNX�PHUXSDNDQ� EXDK�NDU\D� GDUL� SHPLNLUDQ�

SHQXOLV� \DQJ� GLEHUL� MXGXO� ´0RGHO� 3HPEHODMDUDQ� 0DUOLQ� XQWXN�

.HVHODPDWDQ� .HWHQDJDOLVWULNDQµ�� 6D\D� PHQ\DGDUL� EDKZD� WDQSD�

EDQWXDQ� GDQ� ELPELQJDQ� GDUL� EHUEDJDL� SLKDN� VDQJDWODK� VXOLW� EDJL�

VD\D� XQWXN� PHQ\HOHVDLNDQ� NDU\D� LQL�� 2OHK� NDUHQD� LWX�� VD\D�

PHQJXFDSNDQ�EDQ\DN� WHULPD�NDVLK�SDGD� VHPXD�SLKDN�\DQJ� WHODK�

PHPEDQWX�SHQ\XVXQDQ�EXNX�LQL��6HKLQJJD�EXNX� LQL�ELVD�KDGLU�GL�

KDGDSDQ�SHPEDFD�� 

%XNX� LQL� PHQFRED� PHPXODL� GDUL� NRQVHS� WHQWDQJ� GDVDU�

.HVHODPDWDQ� GDQ� .HVHKDWDQ� .HUMD� �.��� SDGD� ELGDQJ� NHOLVWULNDQ��

6HKLQJJD� DNDQ� GLSDGDQNDQ� GHQJDQ� NHJLDWDQ� SHPEHODMDUDQ� \DQJ�

VHVXDL�GHQJDQ�NDUDNWHULVWLN�VLVZD�60.� 

3HQXOLV� PHQ\DGDUL� EDKZD� EXNX� LQL� PDVLK� MDXK� GDUL�

NHVHPSXUQDDQ��2OHK�NDUHQD�LWX�NULWLN�GDQ�VDUDQ�\DQJ�PHPEDQJXQ�

VDQJDW�GLEXWXKNDQ�JXQD�SHQ\HPSXUQDDQ�EXNX�LQL��$NKLU�NDWD�VD\D�

EHUKDUDS� 7XKDQ� <DQJ� 0DKD� (VD� EHUNHQDQ� PHPEDODV� VHJDOD�

NHEDLNDQ�VHPXD�SLKDN�\DQJ�WHODK�PHPEDQWX��6HPRJD�EXNX�LQL�DNDQ�

PHPEDZD�PDQIDDW�EDJL�SHQJHPEDQJDQ�LOPX�SHQJHWDKXDQ� 
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PENDAHULUAN 

%$%� 

��3(1'$+8/8$1 

 

 

3HQLQJNDWDQ� NXDOLWDV� VXPEHU� GD\D� PDQXVLD� �6'0�� SHUOX�

GLDUDKNDQ� XQWXN� PHQFLSWDNDQ� OXOXVDQ� 3HQGLGLNDQ� \DQJ� OHELK�

EHUNXDOLWDV�� PHQLQJNDWNDQ� NHWHUDPSLODQ� WHQDJD� NHUMD�� VHUWD�

PHQGRURQJ�VHUWLILNDVL�NRPSHWHQVL�SHNHUMD�DJDU�GDSDW�EHUGD\D�VDLQJ�

GLSDVDU�$6($1�PDXSXQ� LQWHUQDWLRQDO��5L]DOGL���������6HODQMXWQ\D�

,135(6�1RPRU����������WHQWDQJ�SHQLQJNDWDQ�GD\D�VDLQJ�QDVLRQDO�

GDODP� UDQJND� PHQJKDGDSL� PDV\DUDNDW� HNRQRPL� $VVRVLDWLRQ� RI�

6RXWKHDVW� $VHDQ� 1DWLRQ� PHQMHODVNDQ� VHFDUD� WHUDQJ� EHQGHUDQJ�

WHQWDQJ� SHQJHPEDQJDQ� WHQDJD� NHUMD�� \DQJ� EHUIRNXV� SDGD�� ����

SHQLQJNDWDQ� GD\D� VDLQJ� WHQDJD� NHUMD�� GDQ� ���� SHQLQJNDWDQ�

NRPSHWHQVL� GDQ� SURGXNWLYLWDV� WHQDJD� NHUMD�� .HGXD� KDO� WHUVHEXW�

PHPEHULNDQ� SHPDKDPDQ� WHQWDQJ� SHQWLQJQ\D� SHQJHPEDQJDQ�

VXPEHU�GD\D�PDQXVLD�\DQJ�EHUNXDOLWDV�VHUWD�PHQMDGL�VNDOD�SULRULWDV�

XWDPD� GDODP� PHQJKDVLONDQ� WHQDJD� NHUMD� \DQJ� SURIHVLRDQO�

PHQJKDGDSL�0DV\DUDNDW�(NRQRPL�$VHDQ��0($�� 

.RQVHNZHQVL�GDUL�WXMXDQ�WHUVHEXW��PDND�6HNRODK�0HQHQJDK�

.HMXUXDQ� GLWXQWXW� PDPSX� PHPEHNDOL� SHVHUWD� GLGLNQ\D� GHQJDQ�

VHSHUDQJNDW� NRPSHWHQVL� \DQJ� VHVXDL� GHQJDQ� NHEXWXKDQ�

NHUMD�LQGXVWUL�� SURJUDP�SHQGLGLNDQ� 6HNRODK�0HQHQJDK�.HMXUXDQ�

OHELK� EHURULHQWDVL� SDGD� XSD\D� SHQJHPEDQJDQ� NHPDPSXDQ� VLVZD�

XQWXN�PHODNVDQDNDQ�MHQLV�SHNHUMDDQ�WHUWHQWX�GL�LQGXVWUL��6HODLQ�LWX��

MXJD�GLWXQWXW�PHQJXDVDL�NRQVHS�NRQVHS�UHND\DVD�\DQJ�WHUGDSDW�GL�

LQGXVWUL��SHUDQ�VHUWD�GXQLD�LQGXVWUL�DGDODK�EDJLDQ�GDUL�PDV\DUDNDW�

PHPLOLNL� SHUDQDQ� SHQWLQJ� GDODP� SHQ\HOHQJJDUDDQ� VLVWHP�

SHQGLGLNDQ�QDVLRQDO��6REDUXGLQ�������� 
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INSTALASI 

KELISTRIKAN 

SMK 

%$%� 

��,167$/$6,�.(/,675,.$1�60. 

 

 

$� 3HQGLGLNDQ�0HQHQJDK�.HMXUXDQ 

6HLULQJ� SHUWXPEXKDQ� GXQLD� NHUMD� GL� ,QGRQHVLD�� PDND�

WXQWXWDQ� WHQDJD� NHUMD� WHUDPSLO� OXOXVDQ� 6HNRODK� 0HQHQJDK�

.HMXUXDQ� VHPDNLQ� PHQLQJNDW�� 60.� SHUOX� GLSHUVLDSNDQ� GDQ�

PHPEHNDOL� SHVHUWD� GLGLNQ\D� GHQJDQ� SHQJHWDKXDQ� GDQ�

NHWHUDPSLODQ� VHVXDL� GHQJDQ� NHEXWXKDQ� GXQLD� NHUMD��

3HPEDQJXQDQ� 60.� GLDUDKNDQ� SDGD� SHQLQJNDWDQ� GD\D� VDLQJ�

LQWHUQDWLRQDO�VHEDJDL�SRQGDVL�GDODP�PHPEDQJXQ�NHPDQGLULDQ�

GDQ� GD\D� VDLQJ� EDQJVD� XQWXN� PHQJKDGDSL� SHUVDLQJDQ� JOREDO�

�6DMLGDQ� HW� DO��� ������� +DO� LQL� VHMDODQ� GHQJDQ� SHQGDSDW� �%LOOHW��

������\DQJ�PHQ\DWDNDQ�EDKZD�3HQGLGLNDQ�NHMXUXDQ�EHUWXMXDQ�

XQWXN� PHPSHUVLDSNDQ� NHKLGXSDQ� NHUMD�� SHUVLDSDQ� DZDO�

LQGLYLGX� XQWXN� NHKLGXSDQ� NHUMD�� PHQJHPEDQJNDQ� LQGLYLGX�

\DQJ� EHUNHODQMXWDQ� GLVHSDQMDQJ� NHKLGXSDQ� NHUMD�PHUHND�� GDQ�

SHQ\HGLDDQ� SHQJDODPDQ� 3HQGLGLNDQ� \DQJ� PHQJKDGDSL�

SHUXEDKDQ�SHNHUMDDQ�GL�PDVD�GHSDQ� 

3HQGLGLNDQ� YRNDVL� VDQJDW� EHUNDLWDQ� GHQJDQ�

SHQJHPEDQJDQ� LOPX� \DQJ� PHPSHODMDUL� VLIDW� SHNHUMDDQ�� DVSHN�

SHNHUMDDQ�� MDOXU� SHNHUMDDQ�� GDQ� MHQMDQJ� MDOXU� NHUMD� PHODOXL�

SHQJHPEDQJDQ� NRPSHWHQVL� DWDX� VNLOO� NHUMD� \DQJ� GLEXWXKNDQ�

ROHK�GXQLD�NHUMD��7HQDJD�NHUMD�\DQJ�EHUGD\D�VDLQJ�GDQ�WHUDPSLO�

VDODK� VDWX� GLDQWDUDQ\D� GLODKLUNDQ� GDUL� 3HQGLGLNDQ� NHMXUXDQ�

\DQJ�EHUPXWX�GDQ�UHOHYDQ�GHQJDQ�WXQWXWDQ�GHQJDQ�GXQLD�NHUMD�

\DQJ� WHUXV� PHQHUXV� EHUNHPEDQJ� �6XGLUD�� ������� 'HQJDQ�

GHPLNLDQ�3HQGLGLNDQ�NHMXUXDQ�KDUXV�PHQJLNXWL�SHUNHPEDQJDQ�
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KESELAMATAN 

DAN KESEHATAN 

KERJA (K3) 

%$%� 

��.(6(/$0$7$1�'$1�.(6(+$7$1�.(5-$��.�� 

 

 

$� 3HQJHUWLDQ�.HVHODPDWDQ�GDQ�.HVHKDWDQ�.HUMD��.�� 

.RQVHS� NHVHODPDWDQ� GDQ� NHVHKDWDQ� NHUMD� �.��� DGDODK�

VXDWX� SHPLNLUDQ� GDQ� XSD\D� XQWXN� PHQMDPLQ� NHXWXKDQ� GDQ�

NHVHPSXUQDDQ� EDLN� MDVPDQL� GDQ� URKDQL� \DQJ� EHUWXDQ� XQWXN�

PHQMDJD� NHDPDQDQ� GDQ� NHQ\DPDQDQ� WHQDJD� NHUMD� DJDU�

WHUFDSDLQ\D�NHWDKDQDQ� ILVLN��GD\D�NHUMD��GDQ�WLQJNDW�NHVHKDWDQ�

\DQJ�WLQJJL��+DVLEXDQ�HW�DO����������6HEDJDLPDQD�WHODK�WHUWXDQJ�

GDODP�8QGDQJ�8QGDQJ�6LVGLNQDV�1RPRU����7DKXQ������%DE� ,�

3DVDO� ,� PHQ\DWDNDQ� EDKZD�� SHQGLGLNDQ� DGDODK� XVDKD�

SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�PHQJHPEDQJNDQ�

SRWHQVL� GLULQ\D� DJDU� GDSDW� PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D�

GHQJDQ� PHODNVDQDNDQ� SURVHV� SHPEHODMDUDQ� SUDNWHN� GL�

ODERUDWRULXP�� 

.HVHODPDWDQ�GDQ�NHVHKDWDQ�NHUMD�PHUXSDNDQ�VXDWX�XSD\D�

\DQJ� PHQDMPLQ� NHXWXKDQ� GDQ� NHVHODPDWDQ� MDVPDQL� PDXSXQ�

URKDQL� VHWLDS�RUDQJ�\DQJ�EHUDGD�GL� WHPSDW�NHUMD��.HVHODPDWDQ�

GDQ�NHVHKDWDQ�NHUMD�VHWLDS�RUDQJ�VDQJDW�GLKDUDSNDQ�DJDU�GDODP�

PHODNXNDQ�VXDWX�SHNHUMDDQ��VHVHRUDQJ�GDSDW�PHODNXNDQ�GHQJDQ�

DPDQ��Q\DPDQ�VHVXDL�GHQJDQ�ZDNWX�\DQJ�GLWHQWXNDQ��VHKLQJJD�

UHVLNR� EDKD\D� \DQJ� PXQFXO� GDSDW� GLKLQGDUL� �$QGX�� �������

6HEDJDL� LOPX� \DQJ� EHUVLIDW� PXOWLGLVLSOLQ�� SDGD� KDNHNDWQ\D�

NHVHODPDWDQ� GDQ� NHVHKDWDQ� NHUMD� PHPSXQ\DL� WXMXDQ� XQWXN�

PHPSHUNHFLO� DWDX�PHQJKLODQJNDQ� SRWHQVL� EDKD\D� \DQJ� GDSDW�

PHQJDNLEDWNDQ� NHFHODNDDQ� GDQ� NHUXJLDQ� \DQJ�PXJNLQ� WHUMDGL�

�5DKPDQ�������� 
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MODEL PEMBELAJARAN 

KESELAMATAN DAN 

KESEHATAN KERJA (K3) 

DI SMK 

%$%� 

��02'(/�3(0%(/$-$5$1�.(6(/$0$7$1�'$1�.(6(+$7$1�.(5-$��.���',�60. 

 

 

$� 0RGHO�3HPEHODMDUDQ 

0RGHO� SHPEHODMDUDQ� PHPLOLNL� PDNQD� \DQJ� OHELK� OXDV�

GDULSDGD�VWUDWHJL��PHWRGH�DWDX�VHNHGDU�SURVHGXU�SHPEHODMDUDQ��

6HFDUD�XPXP�PRGHO�SHPEHODMDUDQ�DGDODK�NHUDQJND�NRQVHSWXDO�

GDQ�RSHUDVLRQDO�SHPEHODMDUDQ�\DQJ�PHPLOLNL�QDPD��FLUL��XUXWDQ�

ORJLV��SHQJDWXUDQ�GDQ�EXGD\D��3URVHV�SHPEHODMDUDQ�PHUXSDNDQ�

SURVHV� GLPDQD� JXUX�LQVWUXNWXU� PHQ\DMLNDQ� EHUEDJDL� PDFDP�

SHQGHNDWDQ� PRGHO�� VWUDWHJL�� GDQ� PHWRGH� SHPEHODMDUDQ� DJDU�

GDSDW�PHQJRSWLPDONDQ�SRWHQVL�SHVHUWD�GLGLNQ\D� 

�� 3HQJHUWLDQ�0RGHO�3HPEHODMDUDQ 

0RGHO�SHPEHODMDUDQ�PHUXSDNDQ�SROD�XPXP�SHULODNX�

SHPEHODMDUDQ� XQWXN� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� \DQJ�

GLKDUDSNDQ� �:LMDQDUNR�� ������� 6HODLQ� LWX�� 0RGHO�

SHPEHODMDUDQ� DGDODK� VXDWX� SHUHQFDQDDQ� DWDX� SROD� \DQJ�

GLJXQDNDQ� GL� NHODV� DWDX� SHPEHODMDUDQ� GDODP� WXWRULDO� GDQ�

XQWXN� PHQHQWXNDQ� SHUDQJNDW�SHUDQJNDW� SHPEHODMDUDQ�

�-R\FH���������6HODQMXWQ\D��6ODYLQ��������PHQHUDQJNDQ�EDKZD� 

´0RGHO�SHPEHODMDUDQ�PHUXSDNDQ�VXDWX�DFXDQ�NHSDGD�VXDWX�

SHQGHNDWDQ� SHPEHODMDUDQ� WHUPDVXN� WXMXDQQ\D�� VLQWDNVQ\D��

OLQJNXQJDQQ\D��GDQ�VLVWHP�SHQJHORODDQQ\Dµ� 

0RGHO�PRGHO� SHPEHODMDUDQ� PHQXUXW� WDNVRQRPL�

�*XVWDIVRQ� 	� %UDQFK�� ���������� GLEDJL� PHQMDGL� HPSDW�

NDWHJRUL��\DLWX�PRGHO�\DQJ�EHURULHQWDVL�SDGD�NHODV��SURGXN��

VLVWHP�� GDQ� RUJDQLVDVL�� 0HQXUXWQ\D�� PRGHO� SHPEXDWDQ�

SURGXN� PHPSXQ\DL� WLJD� NDUDNWHULVWLN� XWDPD�� \DLWX�� ����
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'$)7$5�3867$.$ 

 

$EGXOODK�� 5��� ������ .HVHODPDWDQ� GDQ� .HVHKDWDQ� .HUMD� SDGD�

3HUWDPEDQJDQ� %DWXEDUD� %DZDK� 7DQDK�� 3DGDQJ� 813� 3UHVV�

3DGDQJ���RQOLQH����KWWSV���VFKRODU�JRRJOH�FRP��GLDNVHV��0DNDVVDU��

��-XQL�������� 

$ELGLQ�� =��� 7MLSWRQR�� 7�:��� 'DKODQ�� ,��� ������+XEXQJDQ� SHULODNX�

NHVHODPDWDQ�GDQ�NHVHKDWDQ�NHUMD�'HQJDQ�'RVLV�5DGLDVL�3DGD�

3HNHUMD�5HDNWRU�.DUWLQL��,Q��'LDMXNDQ�3DGD�6HPLQDU�1DVLRQDO�,9�

6'0�7HNQRORJL�1XNOLU��SS����²��� 

$GDPV��� %HHWV�� .��� 0DWWR�� +��� /HFURU\��� 	� :LQVWRQ�� &�� ��������

/LPLWDWLRQV� RI� (YLGHQFH� %DVHG� 3UDFWLFH� IRU� 6RFLDO� :RUN�

(GXFDWLRQ��-RXUQDO�RI�6RFLDO�:RUN�(GXFDWLRQ��6SULQJ�������������

3URTXHVW�6RFLRORJ\� 

$�(��)ORULR�	�*�7�� ������ 6WDIIRUG�� 6DIHW\�(GXFDWLRQ� �(GLVL� NHWLJD���

1HZ�<RUN��%RRN�&RPSDQ\� 

$JLYLDQD��$�3���'MDVWXWL��,���������$QDOLVLV�SHQJDUXK�SHUVHSVL��VLNDS��

SHQJHWDKXDQ� GDQ� WHPSDW� NHUMD� WHUKDGDS� SHULODNX�

NHVHODPDWDQ�NDU\DZDQ��'LSRQHJRUR�-XUQDO��0DQDJ����²���� 

$JXVWLQD�� )��� $QVRUL�� 1��� 1RYLDQWL�� 7��� )DULNKD�� 0��� ������ .DMLDQ�

,PSOHPHQWDVL� .HVHKDWDQ� GDQ� .HVHODPDWDQ� .HUMD� 'HQJDQ�

3HQGHNDWDQ�%HKDYLRU�%DVHG�6DIHW\�-,7,������������������� 

$NNHU�� -�� 9DQ� GHQ�� ������ 3ULQFLSOHV� DQG� 0HWKRG� RI� 'HYHORSPHQW�

5HVHDUFK�� /RQGRQ�� 'DODP� YDQ� GHQ� $NNHU�� -��� %UDQFK�� 5�0���

*XVWDIVRQ�� .��� 1LHYHHQ�� 1��� 	� 3ORPS�� 7�� �SQ\W��µ�� 'HVLJQ�

DSSURDFKHV� DQG� WRROV� LQ� HGXFDWLRQDO� DQG� WUDLQLQJ�� 'RUGUHFKW��

.OXZHU�$FDGHPLF�3XEOLVKHU� 

$O�+HPRXG��$�0���$O�$VIRRU��0�0��� ������$�%HKDYLRU�%DVHG�6DIHW\�

$SSURDFK�DW�$�.XZDLW�5HVHDUFK�,QVWLWXWLRQ��-��6DIHW\�5HV���������²

���� 

$QGULDQL��5�)���<XGDQD���1DWDMD\D�� ������ ,GHQWLILNDVL�'DQ�$QDOLVLV�

.HQGDOD� 'DODP� 0DQDMHPHQ� 3HQJHORODDQ� %HQJNHO�

�/DERUDWRULXP�� 0XOWLPHGLD� 'L� 6PN� 1HJHUL� ��� H�MRXUQDO�
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3URJUDP� 3DVFDVDUMDQD� 3URJUDP� 6WXGL� $GPLQLVWUDVL� 3HQGLGLNDQ�

8QLYHUVLWDV�*DQHVKD�����������²���� 

$QGX��)�$��� ������.DMLDQ�3HQJDZDVDQ�/LVWULN�'DODP�3HQDQJJXODQJDQ�

.HEDNDUDQ��-XUQDO�,OPLDK�(QJLQHHULQJ��������� 

$ULILQ��+�0��������)LOVDIDW�3HQGLGLNDQ�,VODP��-DNDUWD��%LQD�$NVDUD�� 

$ULILQ��0���������3HQJHPEDQJDQ�3URJUDP�3HQJDMDUDQ�%LGDQJ�6WXGL�

.LPLD��6XUDED\D��$LUODQJJD�8QLYHUVLW\�3UHVV� 

$UHQGV��5���������/HDUQLQJ�WR�7HDFK��3XVWDND�SHODMDU��<RJ\DNDUWD� 

�����������������)XQJVL�GDQ�3HQJHPEDQJDQ�3HQJXNXUDQ�7HV�GDQ�3UHVWDVL��

<RJ\DNDUWD��3XVWDND�3HODMDU�2IIVHW� 

$V\DIDK�� $�� ������ 0HQLPEDQJ� 0RGHO� 3HPEHODMDUDQ� �.DMLDQ�

7HRUHWLV�.ULWLV�$WDV�0RGHO�3HPEHODMDUDQ�'DODP�3HQGLGLNDQ�

,VODP���,QGRQHVLDQ�-RXUQDO�RI�,VODPLF�(GXFDWLRQ�����������²��� 

%DGDQ� 6WDQGDULVDVL� 1DVLRQDO� �%61��� ������ 3HUV\DUDWDQ� 8PXP�

,QVWDODVL�/LVWULN�������38,/������� 

%DNUL�� +�� ������ 3HQXQWXQ� 3UDNWLNXP� ,QVWDODVL� /LVWULN� ,�� -XUXVDQ�

3HQGLGLNDQ�7HNQLN�(OHNWUR��)7�810��0DNDVVDU� 

%HQQHW� 6LODODKL�� ������ 0DQDMHPHQ� .HVHPDWDQ� GDQ� .HVHKDWDQ� .HUMD��

-DNDUWD��37��3XVWDND�%LQDPDQ�3UHVVLQGR� 

%HQGD\D��'XIIXQD��$���.QH]HYLF��5��-���	�$LW��.��'��������+DQGERRN�

RI� PDLQWHQDQFH� PDJDJHPHQW� DQG� HQJLQHHULQJ�� /RQGRQ��

6SULQJHU 

%LUG��)��(��	�*HUPDLQ��*��/��������3UDFWLFDO�/RVV�&RQWURO�/HDGUHVKLS��

86$��'HYLVLRQ�RI�,QWHUQDWLRQDO�/RVV�&RQWURO�,QVWLWXWH� 

%LOOHW�� 6�� ������ 9RFDWLRQDO� (GXFDWLRQ�� 3XUSRVHV�� 7UDGLWLRQV� DQG�

3URVSHFW��,Q�-RXUQDO�RI�9RFDWLRQDO�(GXFDWLRQ�	�7UDLQLQJ��9RO������

,VVXH���� 

%ORRP�� %�6��� ������ 7D[RQRP\� 2I� (GXFDWLRQDO� 2EMHFWLYHV�� 9RO�� ���

&RJQLWLYH�GRPDLQ��1��<��0F.D\�������� 
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%XGLQLQJVLK��$VUL��������%HODMDU�GDQ�3HPEHODMDUDQ��-DNDUWD��5LQHND�

&LSWD� 

%RUJ�� :�5�� 	� *DOO�� 0�'�� *DOO�� ����� (GXFDWLRQDO� 5HVHDUFK�� $Q�

,QWURGXFWLRQ��)LIWK�(GLWLRQ��1HZ�<RUN��/RQJPDQ� 

%3-6� .HWHQDJDNHUMDDQ�� ������ 7LQJJLQ\D� $QJND� 3HQJDQJJXUDQ�

KWWSV���ZZZ�ESV�JR�LG�RQOLQH��'LDNVHV�����-XQL������ 

%3-6� .HWHQDJDNHUMDDQ�� � ������ $QJND� .HFHODNDDQ� .HUMD� &HQGHUXQJ�

0HQLQJNDW��%3-6�.HWHQDJDNHUMDDQ�%D\DU�6DQWXQDQ�5S����7ULOLXQ��

�KWWSV�� ��ZZZ�ESMVNHWHQDJDNHUMDDQ�JR�LG�EHULWD�������$QJND�

.HFHODNDDQ� .HUMD� &HQGHUXQJ� 0HQLQJNDW�� %3-6�.HWHQDJDNHUMDD�

%D\DU� 6DQWXQDQ� 5S���� 7ULOLXQ��� �RQOLQH���0DNDVVDU�� GLDNVHV� ��

6HSWHPEHU������ 

%UROLQ��'�(��������/LIH�&HQWHUHG�&DUHHU�(GXFDWLRQ��$�&RPSHWHQF\�

%DVHG� $SSURDFK�� 5HVWRQ� 9$�� 7KH� &RXQFLO� IRU� ([HSFWLRQDO�

&KLOGUHQ� 

&DK\DQLQJUXP�� '��� ������ 3URJUDP� .HVHODPDWDQ� GDQ� .HVHKDWDQ�

.HUMD� GL� /DERUDWRULXP� 3HQGLGLNDQ�� -XUQDO� 3HQJHORODDQ� /DE��

3HQGLGLN������������²��� 

&ODUNH��6���������6DIHW\�FXOWXUH��XQGHU�VSHFLILHG�DQG�RYHUUDWHG��,QW��

-RXUQDO�0DQDJ��5HY�������²��� 

&ODUNH��6���7�5REHUWVRQ��,���������$�0HWD�$QDO\WLF�5HYLHZ�2I�7KH�%LJ�

)LYH� 3HUVRQDOLW\� )DFWRUV� $QG� $FFLGHQW� ,QYROYHPHQW� ,Q�

2FFXSDWLRQDO�$QG�1RQ�2FFXSDWLRQDO�6HWWLQJV��-RXUQDO�2FFXS��

2UJDQ��3V\FKRO���������²���� 

&ODUNH�� /��� :LQFK�� &��� ������ 9RFDWLRQDO� (GXFDWLRQ�� ,QWHUQDWLRQDO�

$SSURDFKHV��GHYHORSPHQWV�DQG�V\VWHPV��0DGLVRQ�$YHQXH��QHZ�

\RUN��5RXWOHGJH�WD\ORU�	�IUDQFLV�JURXS��DQ�LQIRUPD�EXVVLQHVV� 

&RRSHU��'���������,PSURYLQJ�6DIHW\�&XOWXUH��$�SUDFWLFDO�JXLGH��:LOH\� 

&RRSHU��'���������,PSURYLQJ�6DYHW\�&XOWXUH��$�3UDFWLFDO�*XLGH��+XOO��

$SSOLHG�%HKDYLRXU�6FLHQFH� 
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&RPEV�� :�� /��� 	� 'DYLV�� %�� 0�� ������ 'HP\VWLI\LQJ� 7HFKQLFDO�

7UDLQLQJ��3DUWQHUVKLS��6WUDWHJ\��DQG�([HFXWLRQ��:LOH\�� �RQOLQH���

KWWSV���ERRNV�JRRJOH�FR�LG�ERRNV"LG 2RR4\%��=�V&� 

'DFKILG�� 1�� $�� ������ +XEXQJDQ� DQWDUD� 3HPDKDPDQ� .RJQLWLI�

.HVHODPDWDQ�GDQ�.HVHKDWDQ�.HUMD��.���GHQJDQ�NHPDPSXDQ�

3VLNRPRWRULN�.HVHODPDWDQ�SDGD�3UDNWLNXP�GL�60.�1HJHUL���

6DODWLJD��-XUQDO�8QQHV��������������� 

'DKODZ\�� $�'��� ������ )DNWRU�)DNWRU� <DQJ� 0HPSHQJDUXKL� 3HULODNX�

.HVHODPDWDQ�GDQ�.HVHKDWDQ�.HUMD� �.���'L�$UHD� 3HQJRODKDQ�37��

$QWDP� 7EN�� 8QLW� %LVQLV� 3HUWDPEDQJDQ� (PDV� 3RQJNRU�

.DEXSDWHQ�%RJRU� 

'DOH�+��6FKXQN��/HDUQLQJ�7KHRULHV�DQG�(GXFDWLRQ�3HUVSHFWLYH��'L�

7HUMHPDKNDQ�2OHK�(YD�+DPGLDK��5DKPDW�)DMDU��������7HRUL�

7HRUL� 3HPEHODMDUDQ� 3HUVSHNWLI� 3HQGLGLNDQ�� <RJ\DNDUWD��

3XVWDND�3HODMDU� 

'DOL��1���������5DVLRQDO�&LUL�&LUL�5HND�%HQWXN�,QVWUXNVLRQDO�0RGHO�

$6685(� GDODP� 3HQJJXQDQ� &RXUVHZDUH� 3HQJDMDUDQ� GDQ�

3HPEHODMDUDQ�� -XUQDO� 3HQHOLWLDQ� 6XOWDQ� ,GULV� (GXFDWLRQ�

8QLYHUVLW\��9RO����1R����+DO������ 

'DUPDZDQ��HW�DO���������(YDOXDVL�0DQDMHPHQ�7HDFKLQJ�)DFWRU\�SDGD�

8QLW� 3URGXNVL� 7UDLQLQJ�+RWHO� 6HNRODK�0HQHQJDK�.HMXUXDQ�

.ULGDZLVDWD� %DQGDU� /DPSXQJ� �3K'� 7KHVLV��� 8QLYHUVLWDV�

/DPSXQJ� 

'HSDUWHPHQ�7HQDJD�.HUMD��������+LPSXQDQ�3HUXQGDQJ�XQGDQJDQ�

.HVHODPDWDQ�.HUMD��-DNDUWD� 

'HSDUWHPHQ� 7HQDJD� .HUMD�� ������ 7UDLQLQJ� 0DWHULDO� .�� %LGDQJ�

.HVHKDWDQ�.HUMD��-DNDUWD� 

'HSGLNQDV�� � ������ 3HGRPDQ� 3HODNVDQDDQ� 3HQGLGLNDQ� .HFDNDSDQ�

+LGXS��%XNX�,��,,��GDQ�,,,��-DNDUWD��'HSGLNQDV� 

'HZDQWDUD�� .L� +DGMDU�� ������ %XNX� ��� 3HQGLGLNDQ�� <RJ\DNDUWD��

0DMHOLV�/XKXU�3HUVDWXDQ�7DPDQVLVZD 
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'LFN�� :��� &DUH\�� /��� 	� &DUH\�� -�2�� ������ 7KH� 6\VWHPDWLF� 'HVLJQ� RI�

,QVWUXFWLRQ����HG����1HZ�<RUN��/RQJPDQ� 

'XGD�� +�� -��� ������ 3HPEHODMDUDQ� %HUEDVLV� 3UDNWLNXP� GDQ�

$VHVPHQQ\D� SDGD� 6LVWHP� (NVNUHVL� XQWXN� 0HQLQJNDWNDQ�

.HPDPSXDQ� %HUSLNLU� .ULWLV� 6LVZD�.HODV� ;,�� 92;� (GXNDVL��

9RO����1R����+DO�������� 

'MRMRQHJRUR��:�� ������ /LPD� 3XOXK� 7DKXQ� 3HUNHPEDQJDQ� 3HQGLGLNDQ�

,QGRQHVLD��'HSDUWHPHQ�3HQGLGLNDQ�GDQ�.HEXGD\DDQ��-DNDUWD� 

'MRKDU�� ������ 3HQJHPEDQJDQ�3HQGLGLNDQ�1DVLRQDO�0HQ\RQJVRQJ�

0DVD�'HSDQ��<RJ\DNDUWD��*UDILND�,QGDK� 

'MRKDU��$��������3HQGLGLNDQ�7HNQRORJL�GDQ�.HMXUXDQ��'DODP�,OPX�GDQ�

$SOLNDVL�3HQGLGLNDQ��%DQGXQJ��3HGDJRJLDQD�3UHVV��+DO�������

������ 

'MRNR� 6DQWRVR�� ������ 3HQJHPEDQJDQ� SHQGLGLNDQ� WLQJJL� GDODP� VNDOD�

QDVLRQDO�GDQ�LQWHUQDVLRQDO��3DSDUDQ�'LWMHQ�'LNWL�GL�8QLYHUVLWDV�

1HJHUL�<RJ\DNDUWD�����)HEUXDUL������ 

(�� .ULVWL� 3RHUZDQGDUL�� ������3HQGHNDWDQ� .XDOLWDWLI� 8QWXN� 3HQHOLWLDQ�

3HULODNX�0DQXVLD��'HSRN��/363��8,� 

)UHLUH�� 3DXOR�� ������ 3HQGLGLNDQ� .DXP� 7HUWLQGDV�� /3�(6��

<RJ\DNDUWD� 

*DJQH�� 5�� 0�� ������ 3ULQFLSOHV� RI� ,QVWUXFWLRQDO� 'HVLJQ�� 1HZ� <RUN��

:DVGZRUWK�3XEOLVKLQJ�&R 

*HOOHU��(��6FRRW��������7KH�3V\FKRORJ\�RI�6DIHW\�+DQGERRN��86$��/HZLV�

3XEOLVKHU� 

*LQGUD�:LQDOGL��������.HVHODPDWDQ�.HUMD�/LVWULN�.��GDODP�LQVWDODVL�

OLVWULN�� � KWWSV���ILW�ODEV�WHONRPXQLYHUVLW\�DF�LG�� RQOLQH�� GLDNVHV�

WDQJJDO����-XOL������ 

*XVWDIVRQ��.HQW�/��	�%UDQFK��5REHUW�0��������6XUYH\�RI�,QVWUXF\LRQDO�

'HYHORSPHQW�0RGHOV��6\UDFXVH��1HZ�<RUN��(ULF�,5�'RFXPHQW� 

*UHHQ��/���������&RPPXQLFDWLRQ�DQG�+XPDQ�%HKDYLRXU��3UHQWLFH�+DOO��

1HZ�-HUVH\� 
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+DPDOLN�� 2�� ������ 3HQGLGLNDQ� 7HQDJD� .HUMD� 1DVLRQDO�� .HMXUXDQ��

.HZLUDXVDKDDQ� GDQ� 0DQDMHPHQ�� %DQGXQJ�� 37�� &LWUD� $GLW\D�

%DNWL� 

����������������3URVHV�%HODMDU�0HQJDMDU��FHW��,,,��-NW��37�%XPL�$NVDUD� 

+DOH��$5��������&XOWXUH
V�&RQIXVLRQV��6DIHW\�6FLHQFH��1R������YRO����

SS������� 

+DVLEXDQ��$���3XUED��%���0DU]XNL��,���0DK\XGGLQ��0���6LDQWXUL��(���

$UPXV�� 5��� *XVW\�� 6��� &KDHUXO�� 0��� 6LWRUXV�� (��� .KDULUL�� .���

������ 7HNQLN� .HVHODPDWDQ� GDQ� .HVHKDWDQ� .HUMD�� <D\DVDQ� .LWD�

0HQXOLV� 

+HQGUDPDQ�� 6\KDUWL�� 1L]DP�� )DWXUDKPDQ�� .KXUQLDZDQ�� $�� :���

%DNUXQ��/HVWDUL��6��3���$PEDUXNPL��6���3DQFD��*���.XUQLDZDQ��

0DVLWRK�� 6��� ,EUDKLP��*��$���3XUZDGL��$���	�%DNDU��.��$��$��

������ 5HYLWDOLVDVL� 3HQGLGLNDQ� 9RNDVL�� .HPHQWHULDQ�

3HQGLGLNDQ�GDQ�.HEXGD\DDQ� 

+HLQULFK��+:���3HWHUVHQ��'&���5RRV��15���+D]OHWW��6���������,QGXVWULDO�

$FFLGHQW� 3UHYHQWLRQ�� $� 6DIHW\� 0DQDJHPHQW� $SSURDFK�� 1<��

0F*UDZ�+LOO� 

+HUDZDWL�� �������� 3HQHUDSDQ�0RGHO� 3HPEHODMDUDQ� 7ZR� 6WD\� 7ZR�

6WUD\� 8QWXN� 0HQLQJNDWNDQ� 3UHVWDVL� %HODMDU� 6LVZD� 3DGD�

0DWHUL�.HOLOLQJ�'DQ�/XDV�/LQJNDUDQ�'L�.HODV�9,�6G�1HJHUL����

%DQGD�$FHK��-XUQDO�3HOXDQJ�9ROXPH���1R������������ 

+XGD�� ������ 0RGHO� �0RGHO� SHQJDMDUDQ� GDQ� SHPEHODMDUDQ��

<RJ\DNDUWD�3XVWDND�EHODMDU 

,ID�� 0��� ������ 3HQHUDSDQ� 0RGHO� 3HPEHODMDUDQ� .RRSHUDWLI� 7LSH�

-LJVDZ�8QWXN�0HQLQJNDWNDQ�+DVLO�%HODMDU�6LVZD�.HODV�;�6PN�

1HJHUL���%R\RODQJX�3DGD�6WDQGDU�.RPSHWHQVL�0HQHUDSNDQ�

.HVHODPDWDQ� 'DQ� .HVHKDWDQ� .HUMD� �.��� -XUQDO� 3HQGLGLNDQ�

7HNQLN�(OHNWUR����������������� 

,QGUD\DQL�� ,��� 6XOLDQWL�� ,��� ������ .DMLDQ� 3HQHUDSDQ� .HVHKDWDQ� 'DQ�

.HVHODPDWDQ�.HUMD��.���'DODP�3URVHV�%HODMDU�0HQJDMDU�GL�%HQJNHO�

'DQ�/DERUDWRULXP�3ROLWHNQLN�1HJHUL�6ULZLMD\D��3,/$5���� 
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,135(6� 1RPRU� �� 7DKXQ� ������ 5HYLWDOLVDVL� 6HNRODK� 0HQHQJDK�

.HMXUXDQ� 'DODP� 5DQJND� 3HQLQJNDWDQ� .XDOLWDV� GDQ� 'D\D�

6DLQJ�6XPEHU�'D\D�0DQXVLD�,QGRQHVLD��-GLK�VHWNDE�JR�LG� 

,VPDUD�	�3ULDQWR��������.HVHODPDWDQ�GDQ�.HVHKDWDQ�.HUMD�GL�%LGDQJ�

.HOLVWULNDQ��(OHFWULF�6DIHW\���6ROR��$GLFDQGUD�0HGLD�*UDILND� 

,VPDUD�� GNN�� ������ 3ULQVLS�3ULQVLS� .HVHODPDWDQ� GDQ� .HVHKDWDQ�

.HUMD�'DODP�/.6�60.��'LUHNWRUDW�3HPELQDDQ�60.��'LUMHQ�

3HQGLGLNDQ�'DVDU�GDQ�0HQHQJDK��.HPHQWHULDQ�3HQGLGLNDQ�

GDQ�.HEXGD\DDQ� 

,QGUDMDWL� 6LGL�� ������ .RQVHS� 3HQGLGLNDQ� %HURULHQWDVL� .HFDNDSDQ�

+LGXS��/LIH�6NLOO��PHODOXL�3HQGLGLNDQ�%HUEDVLV�/XDV� �%URDG�

%DVHG�(GXFDWLRQ�%%(���'LUHNWRUDW�-HQGHUDO�3HQGLGLNDQ�'DVDU�

'DQ�0HQHQJDK�'HSDUWHPHQ�3HQGLGLNDQ�1DVLRQDO� 

-HVVLH�� .�� ������ )DFWRUV� $IIHFWLQJ� WKH� %HKDYLRU� RI� (QJLQHHULQJ�

6WXGHQWV�WRZDUG�6DIHW\�3UDFWLFHV�LQ�WKH�0DFKLQH�6KRS��$VLD�

3DFLILF�-RXUQDO�RI�0XOWLGLVFLSOLQDU\�5HVHDUFK��������������� 

-RQL� 5DND�� 7�� ������ &DUD� %HODMDU� 6LVZD� $NWLI�� :DZDVDQ�

.HSHQGLGLNDQ� GDQ� SHPEDUXDQ� 3HQGLGLNDQ� *XUX�� 0DODQJ��

,.,3�0DODQJ� 

-R\FH��%��:��GDQ�&DOKDXP��������0RGHOV�RI�7HDFKLQJ���WK�HG��0RGHO�

0RGHO� 3HPEHODMDUDQ�� �7HUMHPDKDQ� $FKPDG� )DZDL� $WHOOD�

0LU]D���<RJ\DNDUWD��3XVWDND�3HODMDU� 

-R\FH�� %�� 5��� :HLO�� 0��� 	� &DOKRXQ�� (�� ������ 0RGHOV� RI� WHDFKLQJ��

<RJ\DNDUWD��3XVWDND�3HODMDU� 

-KRQ� 'HZH\�� ������ (SHULQFH� DQG� (GXFDWLRQ�� %DQGXQJ�� 7HUDMX�

�7HUMHPDKDQ�� 

.D\���������=DPURQL���������6DPDQL��������:DJLUDQ��������%XWLU�EXWLU�

3HPLNLUDQ� 3HQJHPEDQJDQ� 3HQGLGLNDQ� 9RNDVL� VHFDUD� +ROLVWLN��

0DNDODK�� 'LVDPSDLNDQ� VDODP� 6HPLQDU� ,QWHUQDVLRQDO�

5HYLWDOLVDVL� 3HQGLGLNDQ� .HMXUXDQ� GDODP� 3HQJHPEDQJDQ�

6'0� 1DVLRQDO�� 'LVHOHQJJDUDNDQ� ROHK� $SWHNLQGR� GL�

8QLYHUVLWDV�1HJHUL�3DGDQJ� 
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.HQGDOO��-RKQ�6�GDQ�0DU]DQR��5REHUW�-��������&RQWHQW�.QRZOHGJH��

$� &RPSHGLXP� RI� 6WDQGDUGV� DQG� %HQFKPDUNHV� IRU� .����

(GXFDWLRQ�� $XURUD�� &RORUDGR�� 86$�� 0F� 5(/�0LG� &RQWLQHQW�

5HJLRQDO� (GXFDWLRQDO� /DERUDWRU\�� $OH[DQGULD�� 9LUJLQLD�� 86$��

$6&' 

.LP��.�:���3DUN��6�-���/LP��+�6���&KR��+�+���������6DIHW\�&OLPDWH�DQG�

2FFXSDWLRQDO� 6WUHVV� $FFRUGLQJ� WR� 2FFXSDWLRQDO� $FFLGHQWV�

([SHULHQFH� DQG� (PSOR\PHQW� 7\SH� LQ� 6KLSEXLOGLQJ� ,QGXVWU\� RI�

.RUHD��6DI��+HDOWK�:RUN�������²����� 

.XUQLDZDQ�� :�,��� 0RVH�� /�6��� ������ 0DQDMHPHQ� 5LVLNR� .�� SDGD�

3UR\HN�3HPEDQJXQDQ�$SDUWHPHQ�3XQFDN�3HUPDL�6XUDED\D��

ZZZ�ESMVNHWHQDJDNHUMDDQ�JR�LG�� 0DNDVVDU� GLDNVHV� 7DQJJDO� ���

-XOL������ 

/HH�� -��� .DR�� +�� $��� <DQJ�� 6��� ������ 6HUYLFH� ,QQRYDWLRQ� $QG� 6PDUW�

$QDO\WLFV�)RU�,QGXVWU\�����DQG�%LJ�'DWD�(QYLURQPHQW��3URFHGLD�

&LUS������²�� 

/HH��1���������$�&RQFHSWXDO�)UDPHZRUN�IRU�7HFKQRORJ\�(QKDQFHG�

3UREOHP� %DVHG� /HDUQLQJ� ,Q� &RQVWUXFWLRQ� (QJLQHHULQJ�$QG�

0DQDJHPHQW�(GXFDWLRQ��,Q�������$6((�$QQXDO�&RQIHUHQFH�	�

([SRVLWLRQ��SS����²��� 

/X��&��6���.XR��6��<���������7KH�(IIHFW�RI�-RE�6WUHVV�2Q�6HOI�5HSRUWHG�

6DIHW\� %HKDYLRXU� ,Q� &RQWDLQHU� 7HUPLQDO� 2SHUDWLRQV�� 7KH�

0RGHUDWLQJ�5ROH�2I�(PRWLRQDO�,QWHOOLJHQFH��7UDQVS��5HV��3DUW�

)�7UDIILF�3V\FKRO��%HKDY��������²��� 

/X��&��6���<DQJ��&��6���������6DIHW\�/HDGHUVKLS�DQG�6DIHW\�%HKDYLRU�

,Q�&RQWDLQHU�7HUPLQDO�2SHUDWLRQV��6DI��6FL���������²���� 

/\QQ�� 9�� &�� GDQ� 1L[RQ�� -�� (�� ������ 3K\VLFDO� (GXFDWLRQ�� 7HDFKHU�

(GXFDWLRQ��1HZ�<RUN��-RKQ�:LOH\�DQG�6RQV��,QF� 

0DQJHVD��5�7���������,PSOHPHQWDVL�3HQGHNDWDQ�.RQWHNVWXDO�'DODP�

3HPEHODMDUDQ� 3UDNWLN� ,QVWDODVL� /LVWULN�� -XUQDO� .HSHQGLGLNDQ�

3HQHOLWLDQ�,QRYDWLI�3HPEHODMDUDQ��������²���� 

0DUZL\DK��6���������.RQVHS�SHQGLGLNDQ�EHUEDVLV�NHFDNDSDQ�KLGXS��

-XUQDO�)DODVLID������²��� 
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0HJD\DQL�� ������ 3HQHUDSDQ�0RGHO� 3HPEHODMDUDQ� .RRSHUDWLI� 7LSH�

7ZR� 6WD\� 7ZR� 6WUD\� �7676�� 7HUKDGDS� +DVLO� %HODMDU� 6LVZD�

SDGD�0DWHUL�6LVWHP�(NVNUHVL��-XUQDO�%LR�(GXFDWLR����������²��� 

0LOHQ��$��(�� ������$QDOLVLV� OHYHO�NHVHODPDWDQ�GDQ�NHVHKDWDQ�NHUMD�

�.���SUR\HN�NRQVWUXNVL�WHUKDGDS�UHVLNR�GDQ�PDQDMHPHQ�.���

�� 

0ROO�� /XLV� &�� ������ 9\JRWVN\� DQG� (GXFDWLRQ�� ,QVWUXFWLRQDO�

,PSOLFDWLRQV� DQG� $SSOLFDWLRQV� RI� 6RFLRKLVWURFDO� 3V\FKRORJ\��

$XVWUDOLD��&DPEULGJH�8QLYHUVLW\�3UHVV� 

0XO\DVD�� (�� ������ 0HQMDGL� *XUX� 3URIHVLRQDO�� 0HQFLSWDNDQ�

3HPEHODMDUDQ�.UHDWLI�GDQ�0HQ\HQDQJNDQ��%DQGXQJ��5RVGD 

1DELODK��1�$��� 0DUGLDQD��0��� ������ )DNWRU� 3HULODNX� .HVHODPDWDQ�

3DGD�6LVZD�7HNQLN�3HPHVLQDQ��+,*(,$�-��3XEOLF�+HDOWK�5HV��

'HY�������²���� 

1DXUL�� ,�0���<RWR�� 6���0DUVRQR��:��� ������3HODWLKDQ� NHVHODPDWDQ�GDQ�

NHVHKDWDQ�NHUMD�EDJL�JXUX�PDWD�SHODMDUDQ�SUDNWLN�GL�60.��-3�7�����

����������� 

1HDO��$���*ULIILQ��0�$�������D��$�VWXG\�RI�WKH�ODJJHG�UHODWLRQVKLSV�

DPRQJ�VDIHW\�FOLPDWH��VDIHW\�PRWLYDWLRQ��VDIHW\�EHKDYLRU��DQG�

DFFLGHQWV� DW� WKH� LQGLYLGXDO� DQG� JURXS� OHYHOV�� -RXUQDO� $SSO��

3V\FKRO���������� 

1XJURKR�� $��� 7ULVQRZDWL�� +��� 3XVSLWDZDWL�� 7��� 3UDWLZL�� 5��� /DQGLV��

0�9��� %X·X��1�0��� 6DSXWUD�� -�$��� ������ 3HODNVDQDDQ� %XGD\D�

.HVHODPDWDQ� 'DQ� .HVHKDWDQ� .HUMD� 3DGD� 3HUXVDKDDQ� 'L�

6OHPDQ� <RJ\DNDUWD�� LQ�� -XUQDO� )RUPLO� �)RUXP� ,OPLDK��.HVPDV�

5HVSDWL��������������� 

1XU� 7UL� +DUMDQWR�� ������ 3HULVWLZD� 8L� 6HEXW� /HGDNDQ� /DERUDWRULXP�

.HFHODNDDQ�.HUMD�0DKDVLVZD�/DODL��ZZZ�0HUGHND�&RP�����RQOLQH��

0DNDVVDU��'LDNVHV�$SULO������ 

1XUKLGD\DK��5���,UZDQGL��'���	�6DULGHZL��1��������3HQJHPEDQJDQ�

0RGXO� %HUEDVLV� ,QNXLUL� 7HUELPELQJ� SDGD� 0DWHUL� /DUXWDQ�

(OHNWUROLW�GDQ�QRQ�HOHNWUROLW��(GXVDLQV�������������� 
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2+6$6�� %�6��� ������ ������� ������ 2FFXSDWLRQDO� +HDOWK� 6DI��

0DQDJHPHQHQW� 

2OHZVNL�� 7��� 6QDNDUG�� 0��� ������ &KDOOHQJHV� ,Q� $SSO\LQJ� 3URFHVV�

6DIHW\�0DQDJHPHQW� DW�8QLYHUVLW\�/DERUDWRULHV�� -RXUQDO� /RVV�

3UHY��3URFHVV�,QG���������²���� 

3DWWDXIL�� ������ 6WUDWHJL� 3HPEHODMDUDQ�� %HUGDVDUNDQ� 7HRUL� GDQ�

3HQGHNDWDQ� 3HPEHODMDUDQ�0RGHUHQ��'HSRN�� 37�� 5DMD�*UDILQGR�

3HUVDGD� 

38,/��������3HUV\DUDWDQ�8PXP�,QVWDODVL�/LVWULN��6WDQGDU�1DVLRQDO�

,QGRQHVLD� �61,��� %DGDQ� 6WDQGDULVDVL� 1DVLRQDO� �%61��� ,&6��

������������-DNDUWD� 

3HUPHQGLNQDV�1RPRU����7DKXQ������WHQWDQJ�6WDQGDU�,VL�� 

3HUPHQGLNQDV� 1RPRU� ��� 7DKXQ� ����� 7HQWDQJ� 6WDQGDU� .RPSHWHQVL�

/XOXVDQ�XQWXN�6DWXDQ�3HQGLGLNDQ�'DVDU�GDQ�0HQHQJDK��-DNDUWD�� 

3XUQDPDZDWL��3��������3HQJHPEDQJDQ�0RGHO�3HPEHODMDUDQ�.RODERUDWLI�

0HODOXL�3HQGHNDWDQ�&6&/��&RPSXWHU�6XSSRUWHG�&ROODERUDWLYH�

��� /HDUQLQJ�� 3DGD� )DNXOWDV� 7HNQLN� 8QLYHUVLWDV� 1HJHUL�

0DNDVVDU�� -XUQDO� 0HGLD� .RPXQLNDVL� 3HQGLNDQ� 7HNQRORJL�

'DQ�.HMXUXDQ�����������²���� 

3XUQDPDZDWL��3���<DK\D��0���6DEUDQ��$UIDQGL��$���	�'DUPDZDQ��)��

������7KH� ,QGXVWULDO�(OHFWURQLFV�/HDUQLQJ�0RGHO�1HHGV�$QDO\VLV�

%DVHG� RQ� ,QGXVWULDO� 7HDFKLQJ� DW� 9RFDWLRQDO� 6FKRRO��

KWWSV���GRL�RUJ� 

3UDEDULQL��3���6XKDULDGL��)���������,NOLP�.HVHODPDWDQ�.HUMD�GDQ�%LJ�)LYH�

3HUVRQDOLW\� 6HEDJDL� 3UHGLNWRU� 3HULODNX� .HVHODPDWDQ� .DU\DZDQ��

-XUQDO�3VLNRORJL��7HRUL�'DQ�7HUDS������²��� 

3UDPXQLQJW\DV�� $�� ������ 3HQHUDSDQ� 0RGHO� 3HPEHODMDUDQ� *URXS�

,QYHVWLJDWLRQ� �*,�� GHQJDQ�0LQG�0DSSLQJ�8QWXN�0HQLQJNDWNDQ�

3UHVWDVL�%HODMDU�(NRQRPL�6LVZD�60$�1HJHUL���6XUDNDUWD�7DKXQ�

$MDUDQ� ����������� 3HQGLGLNDQ� (NRQRPL�� ).,3� 8QLYHUVLWDV�

6HEHODV�0DUHW� 
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3ULMRZXQWDWR�� 6�� :�� ������ (YDOXDVL� 3HPEHODMDUDQ�� 6DQDWD� 'KDUPD�

8QLYHUVLW\�3UHVV� 

3KLOOLSV��'��&��������7KH�JRRG��7KH�%DG��DQG�7KH�8JO\��7KH�0DQ\�

)DFHV�RI�&RQVWUXFWLYLVP��(GXFDWLRQDO�5HVHDUFKHU��������������� 

3ORPS�� 7MHHUG� 	� 1LHYHHQ�� 1LHQNH�� ������ $Q� ,QWURGXFWLRQ� WR�

(GXFDWLRQDO� 'HVLJQ� 5HVHDUFK�� 3URFHHGLQJV� RI� WKH� VHPLQDU�

FRQGXFWHG� DW� WKH� (DVW� &KLQD� 1RUPDO� 8QLYHUVLW\�� 6KDQJKDL�

�35�&KLQD���1RYHPEHU������������� 

3UD\LWQR��������6RVRN�.HLOPXDQ�,OPX�3HQGLGLNDQ��3DGDQJ��),3�813� 

3ULEDGL�� %��� ������ 0RGHO� $6685(� 8QWXN� 0HQGHVDLQ� 3HPEHODMDUDQ�

6XNVHV��-DNDUWD��'LDQ�5DN\DW� 

3URVVHU� &KDUOHV� $�� ������ 9RFDWLRQDO� (GXFDWLRQ�� ,Q� $� 'HPRFUDF\��

&KLFDJR��86$��$PHULFDQ�7HFKQLFDO�6RFLHW\� 

5DKPDQ��1��� ������3HQJDUXK�%XGD\D�.HVHKDWDQ�GDQ�.HVHODPDWDQ�

.HUMD� 7HUKDGDS� 3URGXNWLYLWDV� 0HNDQLN� $ODW� %HUDW�� -XUQDO�

,17(.1$��������� 

5DPOL�� 6��� ������6LVWHP�0DQDMHPHQ�.HVHODPDWDQ�'DQ�.HVHKDWDQ�.HUMD�

2+6$6��������-NW��'LDQ�5DN\DW� 

5HDVRQ�� -��� ������ 0DQDJLQJ� 7KH� 5LVN� RI� 2UJD]DWLRQDO� $FFLGHQWV��

$VKJDWH�3XEOLVKLQJ�/LPLWHG��(QJODQG� 

5HLJHOXWK��&KDUOHV�0�� �HG��� ������ ,QVWUXFWLRQDO�'HVLJQ�� 7KHRULHV� DQG�

0RGHOV�� $Q�2YHUYLHZ� RI� 7KHLU� &XUUHQW� 6WDWXV��1HZ� -HUVH\��

/DZUHQFH�(UOEDXP�$VVRFLDWHV�3XEOLVKHUV� 

5L]OLD� .KDLUXQ� 1LVD� KWWSV���ZZZ�PHUGHND�FRP�SHULVWLZD�5LVLNR�

7HUKDGDS� .HVHODPDWDQ� 'DQ� .HVHKDWDQ� .HUMD� %HUGDPSDN� 3DGD�

.HODQJVXQJDQ�8VDKD��RQOLQH��'LDNVHV�����$JXVWXV������ 

5L]DOGL�� 7�� ������ 3HPEDQJXQDQ� 3HQGLGLNDQ� 0HQXMX� (UD� 0($��

�RQOLQH���KWWSV���WDXILNUL]DOGL�EORJV�XQ\�DF�LG� 

5REELQV�� 3�� 6��� 	� -XGJH�� 7�� $�� ������ 3HULODNX� RUJDQLVDVL�� -DNDUWD��

6DOHPED�HPSDW 
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5RFKD\DWL��8���:DUGDQL��5���������0RGHO�SHPEHODMDUDQ�NDUDNWHU�NHUMD�

GL� VHNRODK�PHQHQJDK� NHMXUXDQ�� -XUQDO� .HSHQGLGLNDQ� ��� ���²

���� 

5RMHZVNL��-�:��������$�FRQFHSWXDO�IUDPHZRUN�IRU�WHFKQLFDO�DQG�YRFDWLRQDO�

HGXFDWLRQ� DQG� WUDLQLQJ�� 'DODP� 5��0DFOHDQ�� '��:LOVRQ�� 	� &��

&KLQLHQ��(GV����,QWHUQDWLRQDO�+DQGERRN�RI�HGXFDWLRQ�IRU�WKH�

FKDQJLQJ�ZRUOG�RI�ZRUN��EULGJLQJ�DFDGHPLF�DQG�YRFDWLRQDO�

OHDUQLQJ� �SS�� �������� %RQQ�� *HUPDQ\�� 6SULQJHU�

6FLHQFH�%XVVLQHV�0HGLD� 

5XELQR� 5XEL\DQWR�� GNN�� ������ /DQGDVDQ� 3HQGLGLNDQ�� �&HW�� ,��

6XUDNDUWD��0XKDPPDGL\DK�8QLYHUVLW\�3UHVV� 

5XVWDPDQ�� 1��� 'LUGMRVRHPDUWR�� 6��� <XGLDQWR�� 6�� $��� $FKPDG�� <���

6XEHNWL�� 5��� 5RFKLDQWDQLDZDWL�� '��� GDQ� 1XUMKDQL�� 0��� ������

6WUDWHJL�%HODMDU�0HQJDMDU�%LRORJL��0DODQJ��80�35(66� 

6DGXOORK�� 8\R�� ������ � 3HQJDQWDU� )LOVDIDW� 3HQGLGLNDQ�� %DQGXQJ��

$OIDEHWD 

6LPDQMXQWDN��0�5�$���3UDGLW\D��5��������� ,GHQWLILNDVL�3HQ\HEDE�5LVLNR�

.HFHODNDDQ�.HUMD�3DGD�.HJLDWDQ�.RQVWUXNVL�%DQJXQDQ�*HGXQJ�GL�

'.,�-DNDUWD��-XUQDO�,OPLDK��0HGLD�(QJ���� 

6DVWURKDGLZLUL\R��6XVDQWR��������0DQDMHPHQ�7HQDJD�.HUMD�,QGRQHVLD��

-DNDUWD��%XPL�$NVDUD� 

6XJL\RQR�� ������0HWRGH� 3HQHOLWLDQ� .XDQWLWDWLI�� .XDOLWDWLI�� GDQ� 5	'��

%DQGXQJ��$OIDEHWD��� 

6XKHQGDU��(QGDQJ��������3HQGLGLNDQ�6WDQGDUGLVDVL�GL�3HUJXUXDQ�7LQJJL�

VHEDJDL� 8SD\D� 3HQLQJNDWDQ� 'D\D� VDLQJ� %DQJVD�� 0DNDODK��

'LVDPSDLNDQ� GDODP� 2UDVL� ,OPLDK� SDGD� :LVXGD� ;,,,�

8QLYHUVLWDV�LQGUDSUDVWD�3*5,��WDQJJDO����0HL������ 

6XSDUGL��������$UDK�3HQGLGLNDQ�'L�,QGRQHVLD�'DODP�7DWDUDQ�.HELMDNDQ�

'DQ� ,PSOHPHQWDVL�� KWWSV���MRXUQDO�OSSPXQLQGUD�DF�LG�� �RQOLQH��

-XUQDO� )RUPDWLI� �� ����� �������� ,661�� ��������;�� GLDNVHV��

0DNDVVDU����VHSWHPEHU������ 
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6REDUXGLQ�� (�� ������ 3UREOHPDWLND� VLVWHP� SHQGLGLNDQ� LQGRQHVLD� GDQ�

VROXVLQ\D�� 'LXQGXK� GDUL� KWWS���IRUXP� $EDWDVD�� FRP��

0DNDVVDU����$JXVWXV������ 

6ODPHW�� 7�� ������ 7HNQLN� 3HPEXDWDQ� -REVKHHW�� 6HPLQDU� GDQ�

/RNDNDU\D�3URJUDP�+LEDK�.RPSHWHQVL�$����0DNDVDU��������

-XOL�������8QLYHUVLWDV�1HJHUL�0DNDVDU� 

6ODPHWR�� ������%HODMDU�GDQ�)DNWRU�IDNWRU�\DQJ�PHPSHQJDUXKLQ\D��

-DNDUWD��5KLQHND�&LSWD� 

����������� ������ 3HQJHPEDQJDQ� 60.� PRGHO� XQWXN� PDVD� GHSDQ��

&DNUDZDOD�3HQGLGLNDQ��)HEUXDUL���������� 

6XSDUGDQ�� 'DGDQJ�� ������ 0DQXVLD�� .HNHUDVDQ�� 0XOWLNXOWXUDO�� GDQ�

7UDQVIRUPDVL�3HQGLGLNDQ�%DQGXQJ�3HQHUELW�5L]TL� 

6ODYLQ�� 5REHUW� (�� ������ &RRSHUDWLYH� RI� /HDUQLQJ�� %RVWRQ�� $OO\Q� DQG�

%DFRQ� 

6WHYDQRV��<�.���.DXQDQJ��:�3���	�.DZDWX��3�$����������+XEXQJDQ�

$QWDUD�3HQJHWDKXDQ�GDQ�6LNDS�7HQWDQJ�.��GHQJDQ�.HMDGLDQ�

.HFHODNDDQ�.HUMD� SDGD� .HORPSRN�1HOD\DQ�GL�'HVD� %HODQJ�

.HFDPDWDQ� %HODQJ� .DEXSDWHQ� 0LQDKDVD� 7HQJJDUD��

3KDUPDFRQ�-XUQDO�,OPLDK�)DUPDVL�8QVUDW������� 

6WRUP�� *��� ������0DQDJLQJ� 7KH� 2FFXSDWLRQDO� (GXFDWLRQ� /DERUDWRU\��

0LFKLJDQ��3UDNNHQ�3XEOLFDWLRQV��,QF� 

6XGDUVDQD�� ,�� .��� ������ 2SWLPDOLVDVL� SHQJJXQDDQ� WHNQRORJL� GDODP�

LPSOHPHQWDVL� NXULNXOXP� GL� VHNRODK� �SHUVHSHNWLI� WHRUL�

NRQVWUXNWLYLVPH���&HWWD�-��,OPX�3HQGLGLN������²��� 

6XGL\DQWR��6���)DWDK��$���:DNLG��0���������,PSOHPHQWDVL�.DUDNWHU�.HUMD�

%HUEDVLV� %XGD\D� .HUMD� 'L� ,QGXVWUL� 2WRPRWLI� 3DGD� 0DKDVLVZD�

3HVHUWD� .XOLDK� 7HNQRORJL� 3HPEHQWXNDQ� 'DVDU� 'L� -XUXVDQ�

3HQGLGLNDQ�7HNQLN�2WRPRWLI�)7�81<�� -XUQDO�3HQGLGLN��9RNDVL�

2WRPRWLI������²��� 
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6XKDULDGL�� )��� ������ 3URGXFWLYLW\� $V� $� )RUP� 2I� %HKDYLRXU�� $Q�

$OWHUQDWLYH� (IIRUW� 7RZDUG� 3V\FKRORJLFDO� 0HDVXUHPHQWV�� ,Q��

$XVWUDOLDQ�-RXUQDO�RI�3V\FKRORJ\��$XVWUDOLDQ�3V\FKRORJLFDO�6RF���

*UDWWDQ�6WUHHW��&DUOWRQ��9LFWRULD�������$XVWUDOLD��SS�����²���� 

6XKDULDGL�� )��� ������ )RUPLQJ� YDOXHV� RI� SURGXFWLYH� EHKDYLRUV��

,QWHUQDWLRQDO�-RXUQDO�2UJDQ��,QQRYDWLRQ�������� 

6XNDUGL�� 7��� ������ 3HUDQDQ� %LPELQJDQ� .HMXUXDQ� 7HUKDGDS�

3HPEHQWXNDQ�.DUDNWHU�.HUMD�6LVZD�GL�-XUXVDQ�0HVLQ�60.�1�

��:RQRVDUL�� -XUQDO� &DNUDZDOD� 3HQGLGLN�� 7K� ;;;� (G�� .KXVXV�

1DWDOLV�81<���������� 

6XPD·PXU�� 3�.��� ������ +LJLHQH� 3HUXVDKDDQ� GDQ� .HVHKDWDQ� .HUMD�

�+LSHUNHV��(GLVL����3HQHUELW�6DJXQJ�6HWR�-NW� 

6RHKDUWR��������'HVDLQ� ,QVWUXNVLRQDO� VHEXDK�3HQGHNDWDQ�3UDNWLV�XQWXN�

3HQGLGLNDQ� 7HNQRORJL� GDQ� .HMXUXDQ�� -DNDUWD�� 'HSDUWHPHQ�

3HQGLGNDQ�GDQ�.HEXGD\DDQ��'LUHNWRUDW�-HQGHUDO�3HQGLGNDQ�

7LQJJL��3UR\HN�3HQJHPEDQJDQ�/HPEDJD�3HQGLGLNDQ�7HQDJD�

.HSHQGLGLNDQ� 

6\DIULO� 	� =HOKHQGUL� =HQ�� ������ 3HQJDQWDU� 3HQGLGLNDQ�� 3DGDQJ��

6XNDELQD� 

6\DK��0XKLEELQ��������3HPEHODMDUDQ�$NWLI��,QRYDWLI��.UHDWLI��(IHNWLI��GDQ�

0HQ\HQDQJNDQ� �3$,.(0��� %DQGXQJ�� %DKDQ� 3HODWLKDQ� 3/3*�

8,1�6XQDQ�*XQXQJ�'MDWL� 

6\DNEDQLD��'�1���:DK\XQLQJVLK��$�6���������3URJUDP�.HVHODPDWDQ�

GDQ�.HVHKDWDQ�.HUMD�GL�/DERUDWRULXP�.LPLD��+,*(,$�-RXUQDO�

3XEOLF�+HDOWK�5HV��'HY�������²��� 

6WXIIOHEHDP�� '�� /�� ������ 6\VWHPDWLF� (YDOXDWLRQ�� $� 6HOI�,QVWUXFWLRQDO�

*XLGH�WR�7KHRU\�DQG�3UDFWLFH��.OXZHU�1LMKRII�3XEOLVKLQJ 

7DUZDND�� ������ 0DQDMHPHQ� ,PSOHPHQWDVL� .�� GL� 7HPSDW� .HUMD��

6XUDNDUWD��+DUDSDQ�3UHVV� 

7HMD�� 0�� %��� 6XWDUMD�� ,�� 1��� 	� 'LSXWUD�� *�� $�� ������ 3HQJDUXK�

3HQJHWDKXDQ�.HVHODPDWDQ�GDQ�.HVHKDWDQ�.HUMD�7HUKDGDS�3HULODNX�
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3HNHUMD�.RQVWUXNVL�SDGD�3UR\HN�-DODQ�7RO�1XVD�'XD�1JXUDK�5DL�

%HQRD������� 

7HJHK�� ,�� 0�� ������ ,PSOHPHQWDVL� 0RGHO�0RGHO� 3HPEHODMDUDQ� ,QRYDWLI�

8QWXN� 3HQGLGLNDQ� 9RNDVLRQDO�� 6HPLQDU�1DVLRQDO� 9RNDVL� 'DQ�

7HNQRORJL��6(01$692.7(.�� 

7DKD�� 6�� ������ 5HNRQVWUXFWLRQ� 2I� 7KH� /HDUQLQJ� 3DUGLJP�� )XWXUH�

6WXGLHV��3URFHHGLQJ�RI�7KH�,QWHUQDWLRQDO�&RQIHUHQFH�RI�6FLHQVH�DQG�

$GYDQFHG�7HFKQRORJ\��,&6$7����������� 

7LUWDUDKDUGMD��8PDU��GDQ�6��/��/D�6ROR��3HQJDQWDU�3HQGLGLNDQ��&HW��

���-DNDUWD��37��5LQHND�&LSWD������� 

7KH�+HDOWK�DQG�6DIHW\� �6DIHW\�6LJQV�DQG�6LJQDOV���������5HJXODWLRQ��

8QLWHG�.RQJGRP� 

7KRPSVRQ��)�� -��������)RXQGDWLRQ�RI�YRFDWLRQDO� HGXFDWLRQ��6RFLDO�DQG�

SKLORVRSKLFDO�FRQFHSW��1HZ�-HUVH\��(QJOHZRRG�&OLIIV 

7ULDQWR�� ������0HQGHVDLQ�0RGHO� 3HPEHODMDUDQ� ,QRYDWLI� 3URJUHVLI��

-DNDUWD��.HQFDQD� 

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

.HWHQDJDNHUMDDQ�� -DNDUWD�� 6HNUHWDULV� 1HJDUD� 5HSXEOLN� ,QGRQHVLD��

����� 

8QGDQJ�XQGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� 6LVWHP�

3HQGLGLNDQ� 1DVLRQDO�� -DNDUWD�� 6HNUHWDULV� 1HJDUD� 5HSXEOLN�

,QGRQHVLD������� 

8QGDQJ�8QGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� �� 7DKXQ� ������ 7HQWDQJ�

.HVHODPDWDQ�.HUMD��6HNUHWDULDW�1HJDUD��-DNDUWD� 

8WRPR�� '�� 3�� ������ 3HQJHPEDQJDQ� 0RGHO� 3HPEHODMDUDQ� .RRSHUDWLI�

0DWHPDWLND� \DQJ� %HURULHQWDVL� SDGD� .HSULEDGLDQ� 6LVZD� �0RGHO�

3.%.�� GL� 6HNRODK� 'DVDU�� -XUQDO� 3HQGLGLNDQ� 'DQ�

3HPEHODMDUDQ������������²���� 

9�GDQ�(���6HWLDZDQ��,QVWDODVL�$UXV�NXDW�,��%LQD�&LSWD��%DQGXQJ������� 

9RQ� *ODVVHUVIHOG�� ������ &RJQLWLRQ�� &RQVWUXFWLRQ� RI� .QRZOHGJH� DQG�

7HDFKLQJ��6\QWKHVH������������������ 
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:DOWHUV��$�8���/DZUHQFH��:���-DOVD��1�.���������&KHPLFDO�/DERUDWRU\�

6DIHW\�$ZDUHQHVV��$WWLWXGHV� DQG�3UDFWLFHV�2I�7HUWLDU\�6WXGHQWV��

6DI��6FL���������²���� 

:LGDUWR�� 6XNLU�� 3XUQDVWXW\�� /��� 	� :DJLUDQ�� ������ 3HUDQ� 60.�

.HORPSRN�7HNQRORJL�WHUKDGDS�SHUWXPEXKDQ�0DQXIDFWXU��-DNDUWD��

'LUHNWRUDW� 3HPELQDDQ� 6HNRODK� 0HQHQJDK� .HMXUXDQ�

'HSGLNQDV� 

:LGR\RNR��(��3��������3HQLODLDQ�+DVLO�3HPEHODMDUDQ�GL�6HNRODK��3XVWDND�

3HODMDU� 

:LQNHO��:�6���������3VLNRORJL��37��*UDPHGLD�:LGLDVDUDQD�,QGRQHVLD��

-DNDUWD� 

:XODQGDUL�� %��� ������ $QDOLVLV� .HVHODPDWDQ� GDQ� .HVHKDWDQ� .HUMD�

%HQJNHO� GDQ� /DERUDWXULXP� -XUXVDQ� 3HQGLGLNDQ� 7HNQLN�

(OHNWURQLND�GDQ�,QIRUPDWLND�)7�81<��(OLQYR�(OHFWURQ��,QIRUP��

9RFDW��(GXF������²�� 

<XDQ��;���:DQJ��.��� ������ 6WXG\�2Q�6DIHW\�0DQDJHPHQW�RI� 6PDOO�

DQG�0HGLXP�6L]HG�(QWHUSULVHV�%DVHG�2Q�%%6��3URFHGLD�(QJ��

�������²��� 
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7(17$1*�3(18/,6 

 

'U��6\DPVXPDUOLQ�7DKD��6�3G���0�3G���

ODKLU� GL� 6LQMDL�� �� -DQXDUL� ������ /XOXV�

SURJUDP� GRNWRU� ,OPX� 3HQGLGLNDQ� �6���

GDUL� 8QLYHUVLWDV� 1HJHUL� 0DNDVVDU�

������� VHEDJDL� SHQHULPD� EHDVLVZD�

3HQGLGLNDQ�3DVFDVDUMDQD�'DODP�1HJHUL�

�%33'1�� 7DKXQ� ����� GDQ� 0DJLVWHU�

3HQGLGLNDQ� 7HNQRORJL� .HMXUXDQ� �6���

GDUL�8QLYHUVLWDV�1HJHUL�0DNDVVD���������

6DUMDQD� �6��� GDUL� 8QLYHUVLWDV� 1HJHUL�

0DNDVVDU� �������� 3URJUDP� 'LSORPD� 7LJD� �'��� GDUL� 8QLYHUVLWDV�

1HJHUL�0DNDVVDU���������6HODPD�PHQMDGL�WHQDJD�SHQJDMDU�WHUGDSDW�

EHEHUDSD� MDEDWDQ� \DQJ� SHUQDK� GLHPEDQ� GLDQWDUDQ\D�� .HWXD�

3URJUDP� 6WXGL� 'LSORPD� 7LJD� 0DQDMHPHQ� ,QIRUPDWLND� ��������

.HSDOD� /DERUDWRULXP� )DNXOWDV� 7HNQLN� GDQ� ,QIRUPDWLND� ������

VHNDUDQJ��� 6HODLQ� MDEDWDQ� DNDGHPLN� SHQXOLV� MXJD� DNWLI� GLEHUEDJDL�

/HPEDJD� SURIHVL� PHQMDGL� VHRUDQJ� DVHVRU� GLDQWDUDQ\D� /HPEDJD�

6HUWILNDVL� 3URIHVL� �/63�� \DQJ� GLQDXQJL� ROHK� %DGDQ� 1DVLRQDO�

6HUWLILNDVL�3URIHVL��%163���$VHVRU�/HPEDJD�6HUWLILNDVL�.RPSHWHQVL�

�/6.��6HUWLILNDVL�7HNQLN�/LVWULN��6HWLWLN��\DQJ�GLELQD�ODQJVXQJ�ROHK�

'LUHNWRUDW� -HQGUDO� .HWHQDJDOLVWULNDQ� .HPHQWHULDQ� HQHUJL� GDQ�

6XPEHU� 'D\D� 0LQHUDO� �'-.�(6'0�� 5HSXEOLN� ,QGRQHVLD�� 6HEDJDL�

VHRUDQJ�DNDGHPLVL�SUDNWLVL�SDGD�)DNXOWDV�7HNQLN�GDQ�,QIRUPDWLND�

8QLYHUVLWDV� 3DWULD� $UWKD� �)7,�83$�� GHQJDQ� MDEDWDQ� /HNWRU� ,,,�F�

SDGD� 3URJUDP� 6WXGL� 7HNQLN� (OHNWUR�� 6HODLQ� DNWLI� PHPEHULNDQ�

SHUNXOLDKDQ�� MXJD� DNWLI� PHQHOLWL� VDPSDL� GXD� NDOL� ORORV� KLEDK�

EHUVDLQJ�SDGD�VNHPD�SHQHOLWLDQ�GRVHQ�SHPXOD�WDKXQ������GDQ������

\DQJ� GLGDQDL� ROHK� $3%1�� 6HODLQ� PHQJDMDU� SHQXOLV� MXJD� DNWLI�

GLEHUEDJDL�NHJLDWDQ� GLDQWDUD� MXUQDO� LOPLDK� EHUHSXWDVL��:RUNVKRS��

/RNDNDU\D�� FDOO� IRU� SDSHUV� GDQ� VHPLQDU� QDVLRQDO�� UHJLRQDO� GDQ�

LQWHUQDVLRQDO��VHUWD�GLGDXODW�PHQMDGL�VHRUDQJ�3HPELQD�SDGD�PHGLD�

RQOLQH�3RV�/LSXWDQ� 
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