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*HOLúHQ� WHNQRORML\H�SDUDOHO� RODUDN�� W�NHWLP�KL]PHWOHULQLQ� �(OHNWULN��6X�YH�*D]���FUHWOHQGLULOPHVLQH�
UHIHUDQV� WHúNLO� HGHQ� VD\DoODUÕQ�\DSÕVDO� YH� IRQNVL\RQHO� GH÷LúLPOHUL� V|]� NRQXVXGXU��%XQXQOD�ELUOLNWH�
LKWL\DoODU�YH�EX�LKWL\DoODUÕQ�NDUúÕODQPDVÕQD�RODQDN�WDQÕ\DQ�DOW\DSÕODU�GD�X\XPOXOXN�J|VWHUPHNWHGLU��
(OHNWURQLN� DODQÕQGDNL� N|NO�� JHOLúPHOHU�� �((3520� 
XQ� EXOXQPDVÕ�� KÕ]OÕ� YH� o|]�Q�UO�O�÷�� \�NVHN�
LúOHPFL� YH� DQDORJVD\ÕVDO� oHYLULFLOHULQ� NHúIHGLOPHVL� JLEL�� VD\DoODUÕQ� �(OHNWULN�� 6X� YH� *D]��
HOHNWURPHNDQLN� \DSÕVÕQÕQ� WDPDPHQ� HOHNWURQLN� ELU� \DSÕ\D� G|Q�úW�UPHVLQH� QHGHQ� ROPXúWXU�� +HU� QH�
NDGDU�6X�YH�*D]�VD\DoODUÕQGD�|Oo�P��QLWHOHUL�RODUDN�PHNDQLN�\DSÕ�NXOODQÕOPDVÕQD�UD÷PHQ��|Oo�P�Q�
GH÷HUOHQGLUPH�ELULPOHUL�HOHNWURQLNWLU��%X�GH÷LúLPOHU�D\QÕ�]DPDQGD�NXOODQÕPÕQ�GH÷HUOHQGLULOPHVL� LOH�
LOJLOL�SHN�oRN�IÕUVDWÕ�GD�EHUDEHULQGH�JHWLUPLúWLU��
(OHNWURQLN� DODQÕQGDNL� JHOLúPHOHUH� LODYH� RODUDN� oD÷ÕQ� LKWL\DoODUÕ�� VD\DoODUÕQ� HOHNWURQLN� ELU� \DSÕ\D�
NDYXúPDVÕ� LOH�� WDP�DQODPÕ\OD�ROPDVD� GD�� ELU� o|]�PH�NDYXúPDNWDGÕU��%X� LKWL\DoODUGDQ� HQ� |QHPOLVL�
�WHNQLN�ROPD\DQ�ND\ÕSODUÕQ�D]DOWÕOPDVÕ�GÕU��.D\ÕSODUÕQ�D]DOWÕOPDVÕ� LOH�ELUOLNWH�oRN�WDULIHOL�VD\DoODUÕQ�
|]HQGLULOPHVL�� SXDQW� G|QHPL� \�N�Q� D]DOWÕODFD÷Õ� YH� E|\OHOLNOH� SXDQW� VDQWUDOOHULQLQ� GHYUH\H�
DOÕQPDPDVÕ\OD�WDVDUUXI�VD÷ODQDFD÷Õ�ELOLQPHNWHGLU��hONHPL]GH�HQ�VRQ�HQ�\�NVHN�DQL�SXDQW�������0:�
ROXS�� EX� GH÷HULQ� ��� G�ú�U�OHELOPHVL� KDOLQGH� \DNODúÕN� ����� SXDQW� VDQWUDOLQLQ� \DSÕPÕQD� JHUHN�
NDOPD\DFDN��.:
Õ������86'�VD\ÕOGÕ÷ÕQGD�\DNODúÕN������0LO\DU�86'
OÕN��\DWÕUÕP�HUWHOHQHELOHFHNWLU���
7HNQLN�2OPD\DQ�.D\ÕSODUÕQ�$]DOWÕOPDVÕ�
*HOLúPLú� �ONHOHUGH�� HOHNWULN� GD÷ÕWÕP� YH� VDWÕú� VHNW|U�QGH� \DúDQPDNWD� RODQ� �\HQLGHQ� \DSÕODQPD��
V�UHFLQGH� RUWD\D� oÕNDQ� �UHNDEHW�� NRúXOODUÕ�� EX� �ONHOHUGHNL� GD÷ÕWÕP� YH� VDWÕú� úLUNHWOHULQH� �WHNQLN�
ROPD\DQ�� ND\ÕSODUÕ� oRN� GDKD� \DNÕQGDQ� L]OHPH� YH� EX� W�U� ND\ÕSODUÕ� HQ� D]D� LQGLUJHPH� ]RUXQOXOX÷X�
JHWLUPLúWLU���
.DONÕQPDNWD� RODQ� �ONHOHUGH� LVH�� |QHPOL� ER\XWODUGDNL� \HWHUVL]� �UHWLP� NDSDVLWHVL�� LOHWLP� YH� GD÷ÕWÕP�
úHEHNHOHULQGH� G�Q\D� VWDQGDUWODUÕQÕQ� �]HULQGH� ROXúDQ� WHNQLN� ND\ÕSODUD� LODYHWHQ� WRSODP� JHOLULQ� �
����
VLQL�EXODQ��WHNQLN�ROPD\DQ�ND\ÕSODU��E�\�N�JHOLU�ND\EÕQD�QHGHQ�ROPDNWDGÕU��%X��ONHOHUGH�GH��
HOHNWULN� GD÷ÕWÕP� YH� VDWÕú� VHNW|U�QGH� KHQ�]� EDúOD\DQ� \HQLGHQ� \DSÕODQPD� V�UHFL� NDSVDPÕQGD�� WHNQLN�
ROPD\DQ�ND\ÕSODUÕ�HQ�D]D�LQGLUJHPH�oDOÕúPDODUÕ�|QFHOLN�ND]DQPÕúWÕU��$OÕQDFDN�|QOHPOHUOH��ELU�úHNLOGH�
W�NHWLFL\H� \�NOHQHJHOPHNWH� RODQ� WHNQLN� ROPD\DQ� ND\ÕSODU� D]DOWÕODFDN� YH� HOHNWULN� ELULP� IL\DWODUÕQÕQ�
DUWÕú�KÕ]Õ�G�ú�U�OHELOHFHNWLU���
7HNQLN�2OPD\DQ�.D\ÕSODU�
7HNQLN� ROPD\DQ� ND\ÕSODU� YH\D� EDúND� ELU� GH\LúOH� W�NHWLP� ND\ÕSODUÕ�� DúD÷ÕGDNL� DQD� QHGHQOHUGHQ�
ROXúPDNWDGÕU��

� gOo�P��\DSÕODPD\DQ�W�NHWLP��EHGHOVL]�NXOODQÕP���
� <DVDGÕúÕ�ED÷ODQWÕODU��
� gOo�P�KDWDODUÕ��
� 6D\Do�RNXPD�VÕUDVÕQGD�ROXúDQ�KDWDODU��
� 6D\DoODU��]HULQGH�\DSÕODQ�\DVDGÕúÕ�R\QDPDODU��
� 6D÷OÕNOÕ��7�NHWLP�ø]OHPH��RODQDNODUÕQÕQ�\RNOX÷X��
� )DWXUDODQGÕUPD�YH�WDKVLODW�LúOHPOHULQGH�\DSÕODQ�KDWDODU��
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%HGHOVL]� .XOODQÕP�� <|QHWPHOLNOHU� JHUH÷L� úHKLU� D\GÕQODWPDODUÕQGD�� SDUNODUGD�� LEDGHWKDQHOHUGH�
W�NHWLOHQ� HQHUMLQLQ� EHGHOL� DOÕQPDPDNWD� YH� EX� QHGHQOH� KHUKDQJL� ELU� |Oo�P� \DSÕOPDPDNWDGÕU��
0HWURSROOHUGH� \DSÕODQ� W�NHWLP� DQDOL]� oDOÕúPDODUÕQGD�� EHGHOVL]� NXOODQÕODQ� HQHUML� GH� WHNQLN� ROPD\DQ�
ND\ÕSODU�DUDVÕQD�NDWÕODUDN��VD÷OÕNVÕ]�VRQXoODU�DOÕQPDNWDGÕU��
<DVDGÕúÕ� %D÷ODQWÕODU�� 'D÷ÕWÕP� úHEHNHOHULQGHQ� \DVDGÕúÕ� \ROODUGD� \DSÕODQ� ED÷ODQWÕODU�� E�\�N�
WHKOLNHOHUHKDWWD� |O�POHUH� QHGHQ� ROPDVÕQD� UD÷PHQ�� EXJ�QH� GHN� \DSÕODJHOPHNWHGLU�� %X� NRQXGD��
SL\DVDGD�X]PDQODUÕQ�ROGX÷X�GD�ELU�JHUoHNWLU���
gOo�P� +DWDODUÕ�� gOo�P� KDWDODUÕQÕQ� WHNQLN� ROPD\DQ� ND\ÕSODUD� NDWNÕVÕQÕQ� LKPDO� HGLOHPH\HFHN�
ER\XWODUGD� ROGX÷X� ELU� JHUoHNWLU�� 3HUL\RGLN� EDNÕP� YH� NDOLEUDV\RQ� LúOHPOHULQLQ� \DSÕOPDPDVÕ� YH� GH�
VD÷OÕNOÕ� 7�NHWLP� ø]OHPH� 6LVWHPOHULQLQ� ROPDPDVÕ� QHGHQL\OH� KDWDOÕ�� KDWWD� oDOÕúPD\DQ� VD\DoODU� WHVSLW�
HGLOHPHPHNWHGLU�� $QFDN� DERQH� DOH\KLQH� ELU� GXUXP� ROXúWX÷XQGD� YH� GH� DERQH� P�UDFDDW� HWWL÷LQGH��
VD\DoODU�D\DU�YH�WHVW�LVWDV\RQODUÕQGD�NRQWURO�HGLOPHNWHGLU���
6D\Do�2NXPD�6ÕUDVÕQGD�2OXúDQ�+DWDODU��1DGLUHQ�GH�ROVD��VD\Do�RNX\XFXODUÕQÕQ�ELOJLVL]�YH\D�N|W��
QL\HWOL� ROPDVÕ�� VD\DoODUÕQ� GR÷UX� |Oo�P� \DSÕS� ND\GHWPHVLQH� UD÷PHQ�� W�NHWLPLQ� GR÷UX� ND\GHGLOLS�
IDWXUDODQGÕUÕOPDVÕQÕ�|QOHPHNWHGLU���
6D\DoODU� �]HULQGH� \DSÕODQ� \DVDGÕúÕ� R\QDPDODU�� (OHNWURPHNDQLN� VD\DoODUÕQ� IL]LNL� \DSÕODUÕ�
QHGHQL\OH��EX�VD\DoODU��]HULQGH�NROD\OÕNOD�\DVDGÕúÕ�LúOHPOHU�\DSÕODUDN�W�NHWLPLQ�GR÷UX�|Oo�O�S��GR÷UX�
ND\GHGLOPHVL�|QOHQPHNWHGLU���
6D÷OÕNOÕ��7�NHWLP�ø]OHPH��RODQDNODUÕQÕQ�\RNOX÷X��.XOODQÕOPDNWD�RODQ�ELOJLVD\DU�GHVWHNOL� DERQH�
ELOJL� \|QHWLP� VLVWHPOHUL�� DERQH� ED]ÕQGD� LVWDWLVWLNL� YH� NDUúÕODúWÕUPDOÕ� DQDOL]OHU� \DSDUDN�� G|QHPVHO�
W�NHWLPOHULQ� VD\DoODU� WDUDIÕQGDQ� GR÷UX� |Oo�O�S|Oo�OPHGL÷L�� VD\Do� RNX\XFXODUÕ� WDUDIÕQGDQ� GR÷UX�
ND\GHGLOLSND\GHGLOPHGL÷L�JLEL�KXVXVODUGD�VD÷OÕNOÕ�ELOJLOHU�YHUPHPHNWHGLU���
)DWXUDODQGÕUPD� YH� 7DKVLODW� øúOHPOHUL�� 6D\Do� RNXPD� VÕUDVÕQGD� ROXúDQ� KDWDODU� ]LQFLUOHPH� RODUDN�
IDWXUDODUD� GD� \DQVÕPDNWDGÕU�� $\UÕFD�� LKEDUQDPHOHULQ� EÕUDNÕOPDVÕQGD� WDKVLODWD� NDGDU� JHoHQ� V�UH�� ���
KDIWD��HQIODV\RQXQ�oRN�\�NVHN�ROGX÷X��ONHPL]GH��WHNQLN�ROPD\DQ�ILQDQVDO�ND\ÕSODUÕ�GD�EHUDEHULQGH�
JHWLUPHNWHGLU��
(OHNWULN�HQHUMLVLQGH�NXOODQÕP�JUXEX�LOH�JHWLUL�DUDVÕQGD�ELU�RUDQWÕ�NXUXOXUVD�LNL�WHUV��oJHQL�NÕ\DVODPÕú�
JLEL�ROXUX]��ùHNLO���
GH�GH�J|U�OG�÷��JLEL�0HVNHQ�YH�7LFDUL�DERQHOHULQ�VD\ÕVDO�WRSODPÕ�RUWDODPD�����
FLYDUÕQGD�LNHQ�EX�DERQHOHULQ�W�NHWLPL�\DNODúÕN�����FLYDUÕQGDGÕU���
6DQD\L�DERQHOHUL� LVH��VD\ÕFD�D]�ROPDODUÕQD�UD÷PHQ�� W�NHWWLNOHUL�HQHUML�RUWDODPD� WRSODP�W�NHWLPLQ��
��
LQL�EXOPDNWDGÕU��
$\UÕFD� VDQD\L� DERQHOHULQLQ� W�NHWWLNOHUL� HQHUML� GL÷HU� JUXSODUGDQ� IDUNOÕ� ELU� úHNLOGH� |Oo�O�S�
IL\DWODQGÕUÕOPDNWDGÕU��
%XJ�Q��ONHPL]GH�WDúHURQ�úLUNHWOHU�WDUDIÕQGDQ�\DSÕODQ�VD\Do�RNXPD�YH�WDKDNNXN�LúOHPOHUL�GD÷ÕWÕP�YH�
VDWÕú�úLUNHWOHULQH�LODYH�PDOL\HWOHU�JHWLUPHNWH�YH�GH�EDKVHGLOHQ�WHNQLN�ROPD\DQ�ND\ÕSODUÕQ�L]OHQHELOLS��
D]DOWÕOPDVÕQD�\DUGÕPFÕ�ROPDPDNWDGÕU���
�gOoHPH]VHQL]<|QHWHPH]VLQL]��5�$�3HGGLH�
+HUKDQJL� ELU� PHWURSROGH� HOHNWULN� HQHUMLVLQLQ� W�NHWLPLQLQ� GR÷UX� ELU� úHNLOGH� L]OHQLS�� VD÷OÕNOÕ�
\|QHWLOHELOPHVL� YH� GH� WHNQLN� ROPD\DQ� ND\ÕSODUÕQ� HQ� D]D� LQGLULOHELOPHVL�� |QFHOLNOH� W�NHWLPLQ� GR÷UX�
|Oo�OPHVL�LOH�EDúODU��
*�QFHO� gOo�P� 7HNQRORMLOHULQGHQ� ID\GDODQÕODUDN� JHOLúWLULOHQ� PRGHUQ� DNÕOOÕ� HOHNWURQLN� VD\DoODUÕQ�
HOHNWULN� HQHUMLVL� W�NHWLPLQLQ� |Oo�P�QGH� NXOODQÕOPDVÕ� DUWÕN� NDoÕQÕOPD]� ELU� GXUXPD� JHOPLúWLU�� %X�
VD\DoODU� LOH� ELU� \DQGDQ� GDKD� KDVVDV� |Oo�P� \DSÕOÕUNHQ�� GL÷HU� \DQGDQ� �\DVD� GÕúÕ�� P�GDKDOHOHUL�
]RUODúWÕUPDNWD�� KDWWD� E�\�N� |Oo�GH� RUWDGDQ� NDOGÕUPDNWDGÕU�� %X� WLS� VD\DoODU� \DVD� GÕúÕ� P�GDKDOHOHU�
\DSÕOGÕ÷ÕQGD��ROD\ODUÕ�KDIÕ]DODUÕQD�ND\GHGHELOLU���
7�NHWLP�<|QHWLP�6LVWHPL�
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$PDo��7HNQLN�RODPD\DQ�ND\ÕSODUÕQ�QHGHQ�ROGX÷X�JHOLU�ND\ÕSODUÕQÕ�HQ�D]D�LQGLUJHPHN��
6WUDWHMLOHU���
�� 'ÕúDUÕGDQ�P�GDKDOHOHUH�RODQDN�WDQÕPD\DQ�DNÕOOÕ��HOHNWURQLN�VD\DoODUÕQ�NXOODQÕPÕ�]RUXQOX�KDOH�

JHWLULOPHOL�YH\D�EX�VD\DoODUÕ�NXOODQDQ�DERQHOHUH�DYDQWDMODU�WDQÕQPDOÕGÕU���gUQH÷LQ��oRN�]DPDQOÕ�
WDULIH�X\JXODPDVÕ���

�� <|QHWPHOLNOHULQ� WDQÕPODGÕ÷Õ� NDSVDPGD� JHUoHNOHúHQ� �EHGHOVL]�� W�NHWLP�PXWODND� |Oo�OPHOL� YH�
EX�GH÷HUOHU�PHWURSRO�W�NHWLP�DQDOL]OHULQGH�GLNNDWH�DOÕQPDOÕGÕU���

�� 'D÷ÕWÕP� WUDIRODUÕQGD� |Oo�P� \DSÕODUDN� EX� GH÷HUOHU� KHU� WUDIRQXQ� E|OJHVLQGHQ� JHOHQ� W�NHWLP�
GH÷HUOHUL� LOH� NDUúÕODúWÕUÕOÕS�� SHUL\RGLN� DQDOL]OHU� \DSÕODUDN�� \DVDGÕúÕ� W�NHWLPOHU� WDNLS� YH� WHVSLW�
HGLOPHOLGLU���

�� 'D÷ÕWÕP�6DWÕú� úLUNHWOHUL� KL]PHW� YHUGLNOHUL� PHWURSROOHUGH� \HQLGHQ� \DSÕODQPDOÕ� YH� ELOJL�
WHNQRORMLVL� GHVWHNOL� DOW\DSÕODUÕ� ROXúWXUDUDN�� úLUNHW� LOH� VD\DoODU� DUDVÕQGDNL� LOHWLúLPL� PXWODND�
J�QFHO� ELOJL� WHNQRORMLOHULQH� GD\DQDQ� DUDoODUOD� �$NÕOOÕ� .DUW�DQDKWDU�� 3/&�� 5)�� 2SWLN��
JHUoHNOHúWLUPHOLGLU���

�� ùLUNHWOHU� LOH� VD\DoODU� DUDVÕQGD� LOHWLúLP�PXWODND� LNL� \|QO�� YH� XoWDQXFD� �HQGWRHQG�� NRUXQDUDN��
NDVWL�YH\D�ND]DUD�P�GDKDOHOHUH�NDSDOÕ�ROPDOÕGÕU���

�� 'D÷ÕWÕP� ùLUNHWOHUL� HWNLQ� ELOJL� LúOHP� VLVWHPL� �VLVWHPOHUL�� NXUDUDN�� W�NHWLPL� DERQH�� VRNDN��
PDKDOOH�� E|OJH� YH� PHWURSRO� ED]ÕQGD� SHUL\RGLN� YH� |QFHNL� G|QHPOHUOH� NDUúÕODúWÕUPDOÕ� RODUDN�
L]OH\HELOPHOLGLU���

�� 'D÷ÕWÕP�ùLUNHWOHUL�VD\DoODUÕQ�RNXQPDVÕQGDQ�WDKVLODWD�NDGDU�JHoHQ�V�UH\L�HQ�D]D�LQGLUJH\HFHN�
DOW�VLVWHPOHUL�PXWODND�\|QHWLP�VLVWHPOHULQH�GDKLO�HGHUHN��\ÕOOÕN�LúOHWPH�PDVUDIODUÕQÕ�D]DOWPDOÕ��
WDKVLODWÕ�J�YHQFH�DOWÕQD�DOÕS�EXJ�QN��WDKVLODW�V�UHVLQL�GH�NÕVDOWDUDN�ILQDQVDO�ND\ÕSODUÕQÕ�HQ�D]D�
LQGLUJHPHOLGLU���

6LVWHPLQ�<DUDUODUÕ�
'D÷ÕWÕP�6DWÕú�ùLUNHWOHUL�$oÕVÕQGDQ��

� (OHNWURPHNDQLN�|Oo�P�\HULQH�GDKD�KDVVDV�YH�J�YHQLOLU�RODQ�HOHNWURQLN�|Oo�P��
� 6D\DoODUD�\DVD�GÕúÕ�P�GDKDOHOHULQ�HQ�D]D�LQGLUJHQHELOPHVL��
� <DVD�GÕúÕ�P�GDKDOHOHULQ�WHVSLW�HGLOPHVL��
� 6D÷OÕNOÕ� YHUL� WDEDQODUÕQÕQ� ROXúWXUXODELOPHVL\OH�� W�NHWLPLQ� SHUL\RGLN� ELU� úHNLOGH� ELUH\VHO� YH�
W�PFHO�RODUDN�L]OHQHELOPHVL�YH�LOHUL\H�G|Q�N�SODQODUÕQ�VD÷OÕNOÕ�ELU�úHNLOGH�\DSÕODELOPHVL��

� 6D\Do� RNXPD� YH� IDWXUDODQGÕUPD� LúOHPOHULQGH� KDWDODUÕQ� RUWDGDQ� NDOGÕUÕOPDVÕ� LOH� ]DPDQ� YH�
SHUVRQHO�WDVDUUXIX�VD÷ODQPDVÕ��

� <DVD�GÕúÕ�NXOODQÕPODUÕQ�HQ�D]D�LQGLUJHQPHVL\OH�JHOLU�DUWÕUÕPÕ��
� .UHGLOL�YH\D�|Q|GHPHOL�VDWÕúODUOD��QDNLW�DNÕúÕQÕQ�G�]HQOHQPHVL��

$ERQHOHU�$oÕVÕQGDQ��
� dRN�]DPDQOÕ�WDULIH�JLEL�\HQL�X\JXODPDODUGDQ�LVWLIDGH�HGHELOPH��
� 7�NHWLP�ELOLQFLQLQ�ROXúPDVÕ��
� $ERQH�JUXEXQD�ED÷OÕ�RODUDN��GH÷LúLN�RUDQODUGD�HOHNWULN�IDWXUDODUÕ��

*�Q�P�]GH�W�P�G�Q\DGD�NXOODQÕOPDNWD�RODQ�HOHNWURQLN�HOHNWULN�VD\DoODUÕ�ELUNDo�JUXSWD�WRSODQDELOLU��
%XQODUGDQ� HQ� |QHPOLVL� YH� �ONHPL]GH� GH� |]HOOLNOH� VX� YH� JD]� VD\DoODUÕQGD� NXOODQÕODQ� �DNÕOOÕ� NDUWOÕ��
VD\DoODUGÕU�� %X� W�U� VD\DoODU� LOH� �gQgGHPH� VLVWHPL� LúOHWLOHELOGL÷L� JLEL� �.UHGLOL�� RODUDN� GD� LúOHWPHN�
P�PN�QG�U��'L÷HU�\DQGDQ�X]DNWDQ�RNXPDOÕ� VLVWHPOHU�FLGGL�DOW�\DSÕODU�JHUHNWLUPHNWHGLU�NL�|UQH÷LQ�
DOoDN� JHULOLP� KDWODUÕ� �]HULQGHQ� KDEHUOHúPH�� YH�YH\D� WHOVL]� RUWDPÕQGDQ� KDEHUOHúPH� \DSÕOGÕ÷Õ� JLEL�
*60� KDWODUÕQÕ� GD� NXOODQPDN� P�PN�QG�U�� $\UÕFD� $05� �$XWRPDWLF� 0HWHU� 5HDGLQJ�� \|QWHPL�
G�Q\DGD�\D\JÕQ�RODUDN�NXOODQÕODQ�HOHNWURQLN�VD\Do�ELOJL�WRSODPD�VLVWHPOHULGLU��$QFDN�EX�VLVWHPOHULQ�
X\JXODPDGDNL�VRUXQODUÕ�oRN�IDUNOÕOÕN�J|VWHUPHNWHGLU��
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(OHNWURQLN�6D\Do�dHúLWOHUL�
g]HOOLNOH� (OHNWURQLN� (OHNWULN� 6D\DoODUÕ� |Oo�P� WHNQRORMLVL� \|Q�\OH� ELUNDo� oHúLW� ROPDVÕQD� NDUúÕQ�
X\JXODPD�\|Q�\OH�oRN�oHúLWOLGLU��%XQODUGDQ�HQ�\D\JÕQ�RODQODUÕ��

� $NÕOOÕ�.DUWOÕ�6D\DoODU��
� 7XúOX��.H\SDG�
OL�6D\DoODU��
� 2SWLN�9HULFLOL�6D\DoODU��
� $OoDN�*HULOLP�+DWWÕ��3/&��h]HULQGHQ�+DEHUOHúHQ�6D\DoODU��
� (PDLO�6D\DoODU��
� 7HOHIRQ�+DWOÕ�6D\DoODU��
� *60�+DWWÕ�h]HULQGHQ�+DEHUOHúHQ�6D\DoODU��
� 5DG\R�'DOJDODUÕ�LOH�+DEHUOHúHQ�6D\DoODU��
� %LOJLVD\DU�$UD\�]O���56����JLEL��6D\DoODU��

%�W�Q� G�Q\DGD�� EX� W�U� VD\DoODU� LOH� ELOJLOHULQ� WRSODQPDVÕ� P�PN�Q� ROPDNWD� YH� �7�NHWLP� <|QHWLP�
6LVWHPOHUL�� JHOLúWLULOPHNWHGLU�� 8\JXODPDODU� LVH� DOW\DSÕ� YH� ELOJL� WHNQRORMLOHULQH� GD\DOÕ� RODUDN�
\|QHWPHOLNOHUH�J|UH�\DSÕOPDNWDGÕU��
6D\Do�2NXPD�YH�'H÷HUOHQGLUPH�6LVWHPOHUL��
7DULKoH�YH�'�Q\DGDNL�8\JXODPDODU�
����
OHUGH� KÕ]OD� JHOLúHQ� HOHNWURQLN� YH� ELOJL� WHNQRORMLOHUL�� HOHNWULN�� JD]� YH� VX� VD\DoODUÕQÕQ�
RNXQPDVÕQGD� YH� RNXQDQ� YHULOHULQ� GH÷HUOHQGLULOPHVLQGH� GH� \HQL� XIXNODU� DoWÕ�� 2� ]DPDQD� NDGDU�
V�UHJHOHQ�J|]�LOH�RNX\XS�GHIWHUH�ND\GHWPH��NDODPR]D��YH�GDKD�VRQUD�IDWXUDODQGÕUPD�\|QWHPL�\HULQH��
LúOHPOHUL�KÕ]ODQGÕUDFDN�RNXPD�YH�IDWXUDODQGÕUPD��YHUL�WDEDQÕ�ROXúWXUPD�YH�GH÷HUOHQGLUPH�\|QWHPOHUL�
GH� KÕ]OD� JHOLúWL�� '�Q\DGD� NXOODQÕOPDNWD� RODQ� ELU� PLO\DUÕQ� �]HULQGHNL� VD\DFÕQ� WDPDPÕ� RWRPDWLN�
RNXPD\D�X\JXQ�KDOH�JHWLULOHPH\HFH÷L�JLEL��ELU�W�U�HO�WHUPLQDOL�FLKD]Õ�LOH�GH�GH÷LúLN�W�UGH�VD\DoODUGDQ�
YHUL� WRSODQPDVÕ� GD� P�PN�Q� GH÷LOGL�� .DOGÕ� NL�� D\QÕ� �ONH� LoHULVLQGH� WHN� LúOHWPHGHQ� KL]PHW� DODQ�
DERQHOHULQ�NXOODQGÕNODUÕ�VD\DoODU�ELOH�oRN�oHúLWOLOLN�J|VWHUPHNWHGLU��%|\OH�ELU�RUWDPGD�HO�WHUPLQDOL�LOH�
VD\Do�RNXPD�\|QWHPL��VD\Do��UHWLFL�úLUNHWOHU�LOH�RNXPD�\DSDQ�úLUNHWOHUL�D\QÕ�SODWIRUPGD�EXOXúWXUGX��
%XQXQ�VRQXFXQGD�LVH��VD\Do��UHWLFL�ILUPDODU�,(&������VWDQGDUGÕQD�X\JXQ�HO�WHUPLQDOL�LOH�RNXQDELOHQ�
VD\DoODUÕQÕQ��RNXPD�SURWRNROOHULQL��YH��YHUL�DQODPODUÕQÕ��HO�WHUPLQDOL��UHWLFLOHULQH�YHUHUHN��RUWDN�ELU�
HO� WHUPLQDOL� o|]�P�� DUDGÕODU�� 6DGHFH� 26,� �2SHQ� 6\VWHP� ,QWHUIDFH�� 5HIHUDQV� 0RGHOLQLQ� LON� EHú�
NDWPDQÕQÕ�WDQÕPOD\DQ�,(&�����VWDQGDUGÕ��X\JXODPD��NDWPDQÕQÕ�NXOODQÕFÕ\D�EÕUDNPÕúWÕU��%X�GXUXPGD�
E�W�Q� VD\Do� �UHWLFLOHULQLQ� X\JXODPDODUÕQÕ� WHN� ELU� YHUL� WDEDQÕQD� X\JXQ�RODUDN� WRSOD\ÕSGH÷HUOHQGLUHQ�
úLUNHWOHU� JHOLúWL�� %X� úLUNHWOHUGHQ� $PHULND
GD� \HUOHúLN� ,7521�� EX� DODQGD� 09��� DGÕQÕ� YHUGL÷L�
VLVWHPL\OH�����ONHGH������FLYDUÕQGD�LúOHWPH\H�����PLO\RQGDQ�ID]OD�VD\Do�LoLQ�KL]PHW�YHUPHNWHGLU��
øWDO\D
GD� \HUOHúLN� ),00� ILUPDVÕ� LVH� EX� DODQGD� KL]PHW� YHUHQ� ELU� GL÷HU� E�\�N� X\JXOD\ÕFÕGÕU�� %X�
ILUPDODU�� VHUEHVW� SL\DVD� HNRQRPLVLQH� SDUDOHO� RODUDN�� oHúLWOL� ILUPDODU� WDUDIÕQGDQ� �UHWLOHQ� HOHNWURQLN�
VD\DoODUÕQGDQ� YHULOHULQ� RNXQPDVÕQÕ� YH� WHN� ELU� YHUL� WDEDQÕQD� X\JXQ� KDOH� JHWLULOPH� LúOHPLQL�
\DSPDNWDGÕUODU�� %X� X\JXODPD�� JHOLúHQ� WHNQRORMLOHUH� SDUDOHO� RODUDN� oRN� E�\�P�úW�U�� |\OH� NL��
øQJLOWHUH
GHNL�X\JXODPDGD�ILUPDODUÕQ��U�Q�oHúLWOLOLNOHUL�YH�GH÷LúHQ�ELOJLOHU�QHGHQL\OH��RNXPD\Õ�\DSDQ�
SHUVRQHO�� VD\Do� RNXPD� DODQÕQGDNL� KHU� oHúLW� VD\DFÕ� RNX\DELOHFHN� \D]ÕOÕPODUÕQ� YH� DERQH� YHULWDEDQÕ�
ELOJLOHULQLQ� \�NOHQPLú� ROGX÷X�ELU� �QRWHERRN� 3&�� LOH� GRODúPDNWD� YH� KHU� VD\Do� LoLQ� X\JXQ� \D]ÕOÕPÕ�
oDOÕúWÕUDUDN� VD\DFÕ� RNX\DELOPHNWHGLU�� 8\JXOD\ÕFÕ� ILUPDODU� ,7521� YH� ),00�� �UHWLOHQ� KHU� \HQL� WLS�
VD\DFÕ�� YH� GH� GD÷ÕWÕP� úLUNHWOHULQLQ� GH÷LúHQ� YHUL� WDOHSOHULQL�� LúOHWPH� \D]ÕOÕPODUÕQD� GDKLO� HWPHN� LoLQ�
ILUPDODUGDQ�YH�GD÷ÕWÕP�úLUNHWOHULQGHQ�D\UÕFD�oRN�\�NVHN��FUHW�WDOHS�HWPHOHUL�LVH�X\JXODPDQÕQ�GLNNDWH�
DOÕQPDVÕ�JHUHNHQ�GL÷HU�|QHPOL�ELU�ER\XWXGXU��$OÕQDQ�GX\XPODU��øQJLOWHUH
GH�RSWLN�RNXPD�\|QWHPLQLQ�
E�\�N� ELU� NDUPDúD� LoLQGH� ROGX÷X� YH� \HQL� \|QWHPOHULQ� DUDQGÕ÷Õ� GR÷UXOWXVXQGDGÕU�� $YUXSD� %LUOL÷L�
�ONHOHU� DUDODUÕQGD� ELU� oDOÕúPD� JUXEX� NXUDUDN�� ,(&� ����� SURWRNRO�Q�Q� �X\JXODPD�� NDWPDQÕQÕ�
VWDQGDUGL]H�HGHELOPHN�LoLQ�oDOÕúPDODUD�EDúODPÕúWÕU���
7�UNL\H
GH�'XUXP�
7�UNL\H
GH�HOHNWURQLN� VD\Do�X\JXODPDVÕ�ELU�NDo�\ÕOOÕN�ELU�PD]L\H� VDKLS�ROPDVÕQD� UD÷PHQ��SL\DVDGD�
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úLPGLGHQ� ROGXNoD� ID]OD� oHúLW� ROXúPXúWXU�� g]HOOHúWLUPH� LOH� ELUOLNWH� EX� oHúLWOLOL÷LQ� GDKD� GD� DUWDFD÷Õ�
NDoÕQÕOPD]GÕU��%LU� WDUDIWDQ� SL\DVD\D� \HQL� JLUHQ� VD\DoODU�� GL÷HU� WDUDIWDQ� X]DNWDQ� RNXPD�� RSWLN� SRUW��
DVJDUL� úDUWODU� JLEL� NDYUDPODU�� LoLQGH� EXOXQGX÷XPX]� |]HOOHúWLUPH� V�UHFLQGH�� �UHWLFL� ILUPDODUÕ��
LúOHWPHOHUL��YH�GH�DERQHOHUL�]RU�GXUXPGD�EÕUDNPDNWDGÕU���
2SWLN�SRUWOX�VD\Do�X\JXODPDVÕ��KHUJ�Q�GH÷LúLN� WLSWH�EX�W�U�VD\DFÕQ�SL\DVD\D�JLUPHVL\OH���ONHPL]GH�
GH� ,7521� YH� ),00� úLUNHWOHULQLQ� oDOÕúPDODUÕQD� EHQ]HU� X\JXODPDODUÕ� EHUDEHULQGH� JHWLUHFHNWLU�� %X�
GXUXP��RSWLN�YHUL�WRSODPD�NRQXVXQGD�E�\�N�ELU�GHQH\LP�VDKLEL�RODQ��V|]�NRQXVX�úLUNHWOHULQ�úX�DQGD�
o|]�P�DUDGÕ÷Õ�RUWDPÕQ��ONHPL]H�GH�\DúDQPDVÕQD�QHGHQ�RODFDNWÕU���
d|]�P�gQHULOHUL�
(OHNWULN� W�NHWLP� |OoPH� YH� GH÷HUOHQGLUPH� LúOHPLQLQ� VDGHFH� �VD\Do� RNXPD�� YH� �IDWXUDODQGÕUPD��
\HULQH�� ELU� E�W�Q� �VLVWHP�� RODUDN� HOH� DOÕQPD� ]RUXQOXOX÷X�� EX� LúOHPLQ� �W�PGHQ� JHOLP�� \|QWHPL� LOH�
o|]�OPHVLQL� JHUHNWLUPHNWHGLU�� %X� \|QWHPGH�� |QFHOLNOH� LúOHWPHOHULQ� KDQJL� YHULOHUL� KDQJL� DQODP� YH�
IRUPDWWD� WDOHS� HWWL÷LQLQ� EHOLUOHQPHVL� JHUHNPHNWHGLU�� 'DKD� VRQUD� EX� YHULOHUL� RNX\XS� WDúÕ\DELOHFHN�
FLKD]ODUÕQ� VD\DoODUGD� KDQJL� RUWDPODUGD� �J|]OH�� RSWLN�� X]DNWDQ�� DNÕOOÕ� NDUW� JLEL�� YHULOHUH�
XODúDELOHFH÷LQLQ� �X\JXODPD�� VWDQGDUGÕ� ROXúWXUXOPDGÕU�� $\UÕFD� 7('$ù� WDUDIÕQGDQ� LVWHQHQ� $VJDUL�
ùDUWODUÕQ�\HQLGHQ�J|]GHQ�JHoLULOHUHN�J�QFHOOHQPHVL�YH� �WDYVL\H��PDKL\HWLQGH� WDQÕPODQPDVÕ�� LOHULGH�
JHUL�G|Q�OHPH]�VRUXQODUÕ�\DUDWPDGDQ��\HULQGH�ELU�oDOÕúPD�RODFDNWÕU��7�UNL\H
GH�HOHNWULN�DERQHOHULQLQ�
���
LQL�ROXúWXUDQ�PHVNHQ�DERQHOHULQLQ�NHQGL�NHQGLQH�WDKVLODW�\|QWHPLQL�VD÷OD\DQ�$NÕOOÕ�.DUWOÕ�6D\Do�
X\JXODPDVÕ�EX�ED÷ODPGDNL�KHU� W�UO��SUREOHPL�o|]HFH÷L�JLEL��GDKD�IDUNOÕ�|]HOOLNOHUL�YH�X\JXODPDGD�
HVQHNOLNOHUL�GH�EHUDEHULQGH�JHWLUHFHNWLU��6RQXo�
hONHPL]GH�KDOL�KD]ÕUGD�*D]�YH�6X�GD÷ÕWÕPÕ�%HOHGL\HOHU�WDUDIÕQGDQ�\DSÕOPDNWDGÕU��%D]Õ�\|UHOHUGH�*D]�
GD÷ÕWÕPÕ� %27$ù
ÕQ� \HWNLVLQGHGLU�� *D]� 6D\DoODUÕ� LoLQ� �0HNDQLN�� YH� |]HOOLNOH� %HOHGL\HOHU� �$NÕOOÕ�
.DUWOÕ��6D\DoODU�NXOODQÕOPDNWDGÕU��%X�DODQODUGD�EHOHGL\H�X\JXODPDODUÕQGD��$NÕOOÕ�.DUWOÕ��6D\DoODUÕQ�
NXOODQÕPÕ� KÕ]OD� \D\ÕOPDNWDGÕU�� 6X� 6D\DoODUÕQGD� LVH� GXUXP� *D]� VD\DoODUÕ� LOH� D\QÕGÕU�� (OHNWULN�
6D\DoODUÕQGD� LVH�GD÷ÕWÕPÕQ�|]HOOHúWLUPHVL�JHUoHNOHúHPHGL÷LQGHQ�NXOODQÕOPDNWD�RODQ�HOHNWURPHNDQLN�
VD\DoODUGDQ� HOHNWURQLN� VD\DoODUD� JHoLú� ROPDPÕúWÕU� �oRN� N�o�N� X\JXODPDODU� GÕúÕQGD��� $\UÕFD�
X\JXOD\ÕFÕ�PDNDPODU�KHQ�]�HOHNWURQLN�VD\Do�X\JXODPDVÕQÕQ�QDVÕO�\DSÕODFD÷Õ�YH�|UQHN�VLVWHPLQ�QDVÕO�
RODFD÷ÕQD�GDLU�ELU�NDUDU�YHUPHPLúWLU��6DQD\L�WLSL�HOHNWURQLN�VD\DoODUÕQ�X]XQ�]DPDQGÕU�X\JXODQPDNWD�
ROGX÷X� DQFDN� X\JXODPDQÕQ� HOHNWURPHNDQLN� VD\Do� X\JXODPDVÕQGDQ� oRN� IDUNOÕ� ROPDGÕ÷Õ� GD� ELU�
JHUoHNWLU���
7HNQRORMLQLQ�JHWLULOHULQL�VRUXQODUÕQ�JLGHULOPHVL�DGÕQD�NXOODQÕOGÕ÷Õ�YH�EXQGDQ�KHUKDQJL�ELU�|]HO�oÕNDU�
J|]HWLOPHGL÷L� V�UHFH� |]HOOLNOH� DERQHOHUL� ]RU� GXUXPGD� EÕUDNPDGDQ� X\JXODPDODU� \DSÕODELOLU�� %X�
X\JXODPDODU�LoLQ�ELOJL�WHNQRORMLOHUL�X\JXODPD�|UQHNOHUL�LOH�KD]ÕUGÕU���
.D\QDNoD�
�� �(QHUML�7�NHWLPLQGH�<|QHWLP�6LVWHPL�8\JXODPDODUÕQÕQ�(QHUML�7DVDUUXIX�$oÕVÕQGDQ�gQHPL���

0HOLK�$÷XVPDQ��$EGXOODK�1DGDU�� )DWLK� (UGHP�� ���� (QHUML� 7DVDUUXIX�+DIWDVÕ�� 8OXVDO� (QHUML�
9HULPOLOL÷L�.RQJUHVL�����ùXEDW�������$1.$5$��

�� �6DQD\LGH� (QHUML� 7�NHWLPLQLQ� 7HN�1RNWDGDQ�.RQWURO���� $EGXOODK�1DGDU�� 7�UNL\H� ��� (QHUML�
.RQJUHVL������0D\ÕV�������$1.$5$��

�� �$NÕOOÕ�(OHNWULN�6D\DoODUÕ��(OHNWULN�(QHUMLVL�7�NHWLP�<|QHWLP�6LVWHPL�YH�dRN�=DPDQOÕ�7DULIHOL�
7�NHWLP���0HOLK�$÷XVPDQ��7�UNL\H����(QHUML�.RQJUHVL������0D\ÕV�������$1.$5$��

�� �3UHSD\PHQW� DQG� 6PDUW� &DUG� 7HFKQRORJLHV��� 0HWHULQJ� (XURSH� ����� &RQIHUDQFH�� ��� (\O�O�
������0�QLFK��*HUPDQ\��

�� �5HYHQXH�3URWHFWLRQ� DQG�D�'HUHJXODWHG�(QYLURQPHQW���6DMD\D�6LQJKDO��&KDLUPDQ��35,��8.��
0HWHULQJ�,QWHUQDWLRQDO��2FDN�������
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