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��� 8RVWR�NRPXQDOLQLǐ�ƳUHQJLQLǐ�SURMHNWDL

����� *HULDPRMR�YDQGHQV�WLHNLPDV

*HULDPDMDP�YDQGHQLXL�WLHNWL�ƳPDQRPD�QDXGRWL�GDEDUWLQƳ�YLHãąMƳ�WLHNLPR�WLQNOą�DUED�QDXGRWL�DWVNL�
Uą�YDQGHQV�WLHNLPą�Lã�QDXMǐ�ãXOLQLǐ��

%HQGUDV�YDQGHQV�SRUHLNLV�EXYR�DSVNDLþLXRWDV�� O\JLQDQW�SDQDãLDV�XRVWǐ� WHULWRULMDV� LU�GDUEXRWRMǐ�
VNDLþLǐ��$WVLåYHOJLDQW�Ƴ�WDL��NDG�QDXMDMDPH�XRVWH�GLUEWǐ�DSLH�������åPRQLǐ��R�YLHQDP�GDUEXRWRMXL�
SHU�GLHQą�UHLNLD�����O�YDQGHQV��EHQGUDV�SRUHLNLV�\UD�PDåGDXJ�����Pñ�G��DUED��������Pñ�PHWXV��
Ʋ�ãLXRV�VNDLþLDYLPXV� ƳWUDXNWDV� LU�YDQGXR�UHLNDOLQJDV�XRVWR�YHLNODL�XåWLNULQWL� �MHL� MR�QHQDXGRMDPD�
LãVNLUWLQDL�GDXJ��NDLS��SY]���SRSLHULDXV��SUDPRQơMH��

8RVWR� WHULWRULMRV� ULERVH� WXUơWǐ� EǌWL� VXPRQWXRWDV� SDJULQGLQLV� YDP]G\QDV� �'1� ������ NXULV� WLHNWǐ�
YDQGHQƳ�Ƴ�DWVNLUXV�WDãNXV��

3ULH�ãLR�SDJULQGLQLR�YDP]G\QR�EǌWX�SULMXQJLDPL�YLVL�EǌVLPL�SDVWDWDL�LU�NLWL�YDQGHQV�SRUHLNƳ�WXULQW\V�
WDãNDL��YDP]G\QDL�'1����± ����PP��

1RULQW�WLHNWL�YDQGHQƳ�ODLYǐ�EXQNHULDYLPXL�EǌWǐ�VXPRQWXRWL�SRåHPLQLDL�KLGUDQWDL�

����� 3ULHãJDLVULQơ�YDQGHQV�VLVWHPD

3ULHãJDLVULQHL� VLVWHPDL� WXUL� EǌWL� VXPRQWXRWD� DWVNLUD� åLHGLQLR� YDP]G\QR� VLVWHPD�� 7DLS� EǌWǐ� Lã�
YHQJWD�JHULDPRMR�YDQGHQV�WLQNOR�XåWHUãLPR��NXUƳ�JDOơWǐ�VXNHOWL� LOJDV�YDQGHQV�XåODLN\PDV�VLVWH�
PRMH��QXR�NXULR�YDQGXR�JDOL�VXJHVWL�LU�SUDVLGơWL�EDNWHULQLV�XåNUDWDV�

*DLVUR�JHVLQLPR�YDQGHQV�SRUHLNƳ�SDWHQNLQWǐ�DUED�DWYLUDV�EDVHLQDV��WYHQNLQ\V���DUED�SRåHPLQLV�
YDQGHQV� EDVHLQDV��0DåLDXVLD� WDOSD� WXUơWǐ� EǌWL� DSLH� ����Pñ�� ML� XåWLNULQWǐ� ����Pñ�YDO�� SRUHLNƳ� ��
YDODQGRPV�

*DLVUR�JHVLQLPR�VLVWHPD�WXUL�EǌWL�SULWDLN\WD�YLVDP�WHUPLQDOXL�� Mą�VXGDU\Wǐ�DWVNLUD�åLHGLQơ�YDP]�
G\QR�VLVWHPD��'1�����LU�����PP��VX�NHOLDLV�KLGUDQWDLV��'LGåLDXVLDV�DWVWXPDV�WDUS�KLGUDQWǐ�EǌWǐ�
PDåGDXJ���� P��7DLJL��DWVLåYHOJLDQW�Ƴ�SDVWDWXV�LU�NRQWHLQHULǐ�EORNXV��DWVWXPDV�LNL�NLHNYLHQR�JD�
OLPR�SULHãJDLVULQLR�þLDXSR�EǌWǐ�PDåHVQLV�QHL�����P�

1RULQW�DWLWLNWL�SULHãJDLVULQLXV�VWDQGDUWXV��VOơJƳ�åLHGLQơMH�VLVWHPRMH�VXNXUWǐ�NRPSUHVRULQơ��6OơJLV�
VLVWHPRMH�EǌWǐ�QH�PDåLDX�NDLS���EDUDL�SDþLDPH�WROLPLDXVLDPH��QHSDODQNLDXVLDPH�WDãNH�

(OHNWURV� WLQNOR� JHGLPR� DWYHMX� VLXUEOLQơ� WXUơWǐ� DYDULQƳ� JHQHUDWRULǐ�� NXULR� G\]HOLQR� EDNR� XåWHNV�
HOHNWUą�WLHNWL�QH�WUXPSLDX�NDLS���YDODQGRPV�

����� 1XRWHNǐ�VXULQNLPR�LU�YDO\PR�VLVWHPD

%ǌVLPǐ�SDVWDWǐ�QXRWHNǐ�YDQGXR�EǌWǐ�UHQNDPDV�YDP]G\QDLV�LU�LãSLODPDV�QDXGRMDQW�VLXUEOLQHV�LU�
VOơJLQLXV�YDP]G\QXV�Ƴ�HVDPXV�YDQGHQV�YDO\PR�ƳUHQJLQLXV��DSLH�����NP�Ƴ�ãLDXUơV�U\WXV�QXR�XRVWR�
WHULWRULMRV��NXU�ãLXR�PHWX�\UD� Ä2UOHQ�/LHWXYD³�YDQGHQV�YDO\PR� ƳUHQJLQLDL� *UHWD�HVDQþLǐ�YDO\PR�
ƳUHQJLQLǐ�SDMơJXPR�WXUơWǐ�XåWHNWL�SDGLGơMXVLDP�SRUHLNLXL�

1HQXPDWDQW�GLGHOLǐ�YDQGHQV�QXRVWROLǐ��SY]���JDP\ERMH�LU�W� W����QXRWHNǐ�NLHNLV�WXUơWǐ�EǌWL�SDQD�
ãXV�NDLS�LU�JHULDPRMR�YDQGHQV�SRUHLNLV��.LHNLV�EǌWǐ�PDåGDXJ�����Pñ�G��DUED��� ����Pñ�P��
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âLRV� VLXUEOLQơV� DSWDUQDXWǐ� DSOLQNLQĊ� WHULWRULMą� LNL� ���� P� YDP]GåLR� DWVWXPX�� 7RGơO� VXULQNLPR�
YDP]GåLDL�WXUơWǐ�EǌWL�LNL������P�J\O\MH��R�WDL�\UD�ƳJ\YHQGLQDPD�

1XRWHNRPV�Lã�ODLYǐ�LãSLOWL�DWVNLURVH�NUDQWLQơVH�WXUơWǐ�EǌWL�VXPRQWXRWL�VXUHQNDPLHML�YDP]G\QDL�LU�
PDåHVQơV�VLXUEOLQơV�

����� $XGURV�YDQGHQǐ�VXULQNLPR�LU�YDO\PR�VLVWHPD

8RVWR�WHULWRULMRMH�WXUơWǐ�EǌWL�VXPRQWXRWD�DXGUǐ�YDQGHQV�VXULQNLPR�LU�LãS\OLPR�VLVWHPD�Lã�3(��EH�
WRQLQLǐ�DU�JHOåEHWRQLQLǐ�YDP]GåLǐ��'1�����LNL�'1������� LU�SDWLNULQLPR�OLXNDL��3DYLUãLQơV�QXRWH�
NRV�EXV�UHQNDPRV�LU�LãSLODPRV�Ƴ�XRVWR�EDVHLQą�

$XGURV�YDQGHQLXL� LãSLOWL� WXUL�EǌWL� WDLNRPRV�QDFLRQDOLQơV� LU�YLHWLQơV�DSOLQNRVDXJRV� WDLV\NOơV��6X�
ULQNWDV�YDQGXR�WXUơWǐ�WHNơWL�SHU�QXRVơGǐ�YDO\PR�ƳUHQJLQLXV VX�ƳGLHJWX�ILOWUX��NXULV�VXODLN\Wǐ�OHQJ�
YXV�VN\VþLXV��DWVNLUWǐ�QHUHLNDOLQJDV�PHGåLDJDV��SY]���WHUPLQDOR�ƳUDQJRV�LU�VXQNYHåLPLǐ�SDGDQJǐ�
JXPRV�OLNXþLXV�LU�W� W���SULHã�LãSLODQW�YDQGHQƳ�Ƴ�XRVWR�EDVHLQą��

'ơO�GLGHOơV�LãDVIDOWXRWRV�WHULWRULMRV�EǌWLQD�SDGDO\WL�Mą�Ƴ�GDOLQHV�VXULQNLPR�VULWLV��3UDPRQLQơMH�WHUL�
WRULMRMH� YDQGXR�QXEơJWǐ� Ƴ� DWYLUDV� VXULQNLPR� WDOSDV� VX�PHGåLDJǐ�QXVRGLQLPR�EDVHLQX� LU� OHQJYǐ�
VN\VþLǐ�VXODLN\PR�ILOWUX��

9LHQDV�Lã�SDYLUãLQLR�YDQGHQV�VXODLN\PR�SULYDOXPǐ�\UD�LãS\OLPR�Ƴ�XRVWR�EDVHLQą�YDP]GåLǐ�VNHUV�
PHQV�VXPDåLQLPDV�

7HUPLQDOR�WHULWRULMRV�SULH�NUDQWLQLǐ�WDLS�SDW�WXUL�EǌWL�SDGDO\WRV�Ƴ�QHGLGHOHV�VXULQNLPR�WHULWRULMDV��NXU�
YDQGXR�EǌWǐ� LãSLODPDV� WLHVLRJLDL� Ƴ�XRVWR�EDVHLQą��SULHã� WDL� MƳ� SHUILOWUDYXV�SRåHPLQLXRVH�YDO\PR�
ƳUHQJLQLXRVH��6LVWHPą�VXGDU\Wǐ�QXVRGLQLPR�EDVHLQDL�VX�LQWHJUXRWDLV�ILOWUDLV��'ơO�GLGHOLR�QXRWHNǐ�
YDQGHQV�NLHNLR�EǌWLQD�QDXGRWL�SHUSLOG\PR�ƳUHQJLQLXV�� MHL�VXVLGDU\Wǐ�NULWLQLV� OLHWDXV�YDQGHQV�NLH�
NLV��YLUãLMDQWLV�QXRVơGǐ�EDVHLQR� WDOSą��7DLS�EǌWǐ�XåWLNULQDPD��NDG� ODELDXVLDL�XåWHUãWDV�SLUPDVLV
QXSORYLPDV�EXV�YDORPDV��R�YDO\PR�ƳUHQJLQLXV�JDOLPD�VWDW\WL�HNRQRPLãNDL�SDJUƳVWR�G\GåLR��3HU�
SLOG\PR�ƳUHQJLQLDL�WDLS�SDW�WXUơWǐ�ILOWUXV�

7DLS�SDW� WXUơWǐ�EǌWL�VYDUVWRPD�JDOLP\Eơ�DXGURV�YDQGHQƳ�SDQDXGRWL�åDOLHVLHPV�SORWDPV�GUơNLQWL�
DUED�ƳUDQJDL�SODXWL�

����� 3DJULQGLQơ�HOHNWURV�WLHNLPR�LU�VNLUVW\PR�VLVWHPD

������� 0DLWLQLPR�ãDOWLQLDL

(OHNWURV�HQHUJLMD�WXUL�EǌWL�WLHNLDPD�Lã�YLHWLQLǐ�/LHWXYRV�HOHNWURV�WLHNơMǐ�Ƴ�XRVWą�QDXGRMDQW�����N9�
GYLJXEą� OLQLMą�� 'ơO� RUR� OLQLMǐ� DU� SRåHPLQLǐ� NDEHOLǐ� QDXGRMLPR� YLV� GDU� Y\NVWD� GHU\ERV�� (OHNWURV�
WLQNODV�ãLXR�PHWX�WLHNLD�����N9�HQHUJLMą�âYHQWRVLRV�73��������N9�LU�73��������N9�Ä2UOHQ�/LHWX�
YD³�QDIWRV�WHUPLQDOXL��$EL�MRV�\UD�QHWROL�LãRULQLR�XRVWR�

3URMHNWH�QXPDW\WD�JDOLPD�SDJULQGLQơV��������N9�SDVWRWơV� YLHWD�� SDå\PơWD� UDLGH�$�� \UD�QHWROL�
SDJULQGLQLǐ�YDUWRWRMǐ��NDLS�QXVWDW\WD�SDJDO�NRQWHLQHULǐ�WHUPLQDOR�WHULWRULMą��.LWD�JDOLPD�YLHWD��SD�
å\PơWD�UDLGH�%��QXPDW\WD�SLHWU\WLQơMH�GDO\MH��JUHWD�SULYDåLDYLPR�NHOLR�

$S\WLNULV�DSVNDLþLXRWDV�EHQGUDV�HQHUJLMRV�SRUHLNLV�WXUơWǐ�VLHNWL�QH�PDåLDX�NDLS����09$��1RULQW�
XåWLNULQWL� VDXJǐ� WHUPLQDOǐ�GDUEą�� QXPDWRPL�GX�SDJULQGLQLDL� ������� N9� WUDQVIRUPDWRULDL�� XåWLNUL�
QDQW\V�������GXEOLDYLPą��NXULV�SDGLGLQD�SDWLNLPXPą�LU�SULHLQDPXPą�
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0:

*DOLRV�SR�
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0:
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0:
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%LULǐ�NURYLQLǐ�
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���� ���� ���� ���� ���� ����

6N\VWL�NURYLQLDL ���� ���� ���� ���� ���� ����
6*' ���� ���� ���� ���� ���� ����
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NURYLQLǐ�WHUPLQD�
ODV

���� ���� ���� ���� ���� ����
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VNLUWRMH�SOơWUDL
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,QGXVWULMRPV ���� ���� ���� ���� ���� ����
/DLVYL�SDMơJX�
PDL�����
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9LVR ����� �����

/HQWHOơ ����� %HQGUDV�WHULWRULMRV�HOHNWURV�HQHUJLMRV�SRUHLNLV

7LSLQơ�VFKHPDWLQơ�OLQLMLQơ�GLDJUDPD��SDWHLNLDPD�3DYHLNVOH��������-RMH�SDDLãNLQWL�PDLWLQLPR�WLHNL�
PR�LU�SDVNLUVW\PR�SULQFLSDL��NXULH�\UD�

3DJULQGLQơV�WHULWRULMRV�WXUơV�SDJULQGLQHV�WUDQVIRUPDWRULQHV��
9LVRV�VNLUVWRPRVLRV�OLQLMRV�LU�WUDQVIRUPDWRULDL�\UD�GXEOLXRMDPL��R�WDL�UHLãNLD��NDG�WXUL�EǌWL�
QXPDWRPD�GYLJXED�PDLWLQLPR�OLQLMD�LU�WUDQVIRUPDWRULDL�
1RPLQDOXV�YLGXWLQLV�ƳWDPSRV�O\JLV�XRVWR�WHULWRULMDL�\UD����N9����+]�
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3DYHLNVODV ������ 6FKHPDWLQơ�SDJULQGLQơV�SDVWRWơV�73�ÄXRVWDV³�GLDJUDPD

������� 9LGLQLV�HOHNWURV�WLHNLPDV�LU�SDVNLUVW\PDV

äHPLDX� SDWHLNLDPL� SDJULQGLQLDL� YDUWRWRMDL� LU� YDUWRWRMǐ� JUXSơV�� NXULDLV� UHPLDQWLV� DSVNDLþLXRWDV�
HOHNWURV�HQHUJLMRV�SRUHLNLV�

9LGXWLQơV�ƳWDPSRV�����N9�

676�NUDQDL�NUDQWLQLǐ�WHULWRULMRMH�
50*�NUDQDL�JHOHåLQNHOLǐ�WHULWRULMRMH�
/DLYDL��NLQWDPRML�MǌULQơ�VURYơ��
.URYLQLǐ�NURYRV�ƳUDQJD�!����N:�JDOLRV�SRUHLNLV�

0DåRV�ƳWDPSRV��$&�± ����N9�

3DVWDWDL�
âDOGRPL�NRQWHLQHULDL�
.URYLQLǐ�NURYRV�ƳUDQJD������N:�JDOLRV�SRUHLNLV�
6LXUEOLDL�YDP]G\QXRVH�JHULDPDMDP��DXGUǐ��QXRWHNǐ�LU�SULHãJDLVULQLDP�YDQGHQLXL�

9LGLQLV� HOHNWURV� WLHNLPDV� WXUơWǐ� EǌWL� XåWLNULQDPDV� SDVWDþLXV� YLVą� HOHNWURV� WLQNOą�� NXULV� WLHNWǐ� LU�
VNLUVW\Wǐ� HQHUJLMą� YLVLHPV� WHUPLQDODPV��(OHNWURV� WLQNODV� WXUL� XåWLNULQWL� VDXJLą� LU� QHSHUWUDXNLDPą�
YHLNOą� WHULWRULMRMH��NXULą�XåWLNULQWǐ�������GXEOLDYLPDV��NDOEDQW�DSLH� WUDQVIRUPDWRULǐ�SDMơJXPą� LU�
SDJULQGLQLXV�ILGHULXV��NDLS�LU�ODLGǐ�åLHGǐ�VWUXNWǌUą�YLGXWLQơV�ƳWDPSRV�ODLGDPV���7LQNODV�WXUơWǐ�EǌWL�
VXVNLUVW\WDV�Ƴ�GYL�SDJULQGLQHV�VLVWHPDV�

9LGXWLQơV�ƳWDPSRV�HOHNWURV�WLHNLPDV�LU�SDVNLUVW\PDV�
äHPRV�ƳWDPSRV�HOHNWURV�WLHNLPDV�LU�SDVNLUVW\PDV�

.DLS�LQIUDVWUXNWǌURV�GDOLV��SDJULQGLQLV�YLGXWLQơV� ƳWDPSRV�WLQNODV�WHULWRULMRMH�WXUL�EǌWL�DSLEXGLQDPD�
WDLS��

7UDQVIRUPDWRULQơV�EǌWǐ�SDVWDW\WRV�DWVNLUXRVH�SDVWDWXRVH�XRVWR�WHULWRULMRMH�
3DVWRWơV��SULVNLUWRV�SDJULQGLQơPV�WHULWRULMRPV��EǌWǐ�SDVWDW\WRV�FHQWUDOL]XRWDL�
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,ã�SDJULQGLQơV�WUDQVIRUPDWRULQơV�WROHVQLV�VNLUVW\PDV�EǌWǐ�DWOLHNDPDV�SHU�WDUSWDXWLQLXV�YLGXWLQơV�
ƳWDPSRV�JUDQGLQLǐ�NRQWǌUXV�VX���ãHUGåLǐ�;/3(�L]ROLXRWDLV�NDEHOLDLV��Ƴ�DWLWLQNDPǐ�WHULWRULMǐ�WUDQV�
IRUPDWRULǐ�SDVWRWHV��7UDQVIRUPDWRULDPV�LU�09�VNLUVW\PR�ƳUDQJDL�UHLNơWǐ�XåWLNULQWL�JHUą�YHQWLOLDFL�
Mą��0'&��SDJULQGLQơV�åHPRV� ƳWDPSRV�VNLUVW\PR�VSLQWRV�� PDLWLQDPRV�ãLǐ� WUDQVIRUPDWRULǐ��EǌWǐ�
PRQWXRMDPRV�DWVNLURVH�WHFKQLQơVH�SDWDOSRVH�

3DYHLNVODV ����� 6FKHPDWLQơ�SDJULQGLQơV�WUDQVIRUPDWRULQơV�GLDJUDPD

������� (VPLQLDL�SDJULQGLQơV�YLGXWLQơV�ƳWDPSRV�LQIUDVWUXNWǌURV�ƳUDQJRV�UHLNDODYLPDL�

6)��L]ROLXRWD��PHWDOLQLDPH�NRUSXVH��PHWDOX�DSVDXJRWD�YLHQRV�PDJLVWUDOLQơV�SORNãWơV�VNLUVW\PR�
ƳUDQJD�����N9�*,6��WXUơWǐ�ãLDV�IXQNFLMDV�

9LGXWLQơ�ƳWDPSD��EHYHLN�QHUHLNDODXMDQWL�WHFKQLQơV�SULHåLǌURV�
1HSULNODXVRPD�QXR�DSOLQNRV�
1HUHLNLD�GLUEWL�YLHWRMH�QDXGRMDQW�GXMDV�
7ULID]LV�KHUPHWLãNDL�XåVDQGDULQWDV�NRUSXVDV��SDJDPLQWDV�Lã�QHUǌGLMDQþLR�SOLHQR�
YDNXXPLQLDL�DWNLUWLNOLDL�
6)��GXMǐ�NRQVWDQWRV�L]ROLDFLQơV�VDY\EơV�YLVR�WDUQDYLPR�PHWX�GơO�åLHGLQLǐ�ãHUGåLǐ�QDX�
GRMLPR�
6URYơV�WUDQVIRUPDWRULDL�Xå�NRUSXVR��QHSDWLULD�GLHOHNWULQLR�SRYHLNLR��

6&$'$�VLVWHPD
6&$'$�VLVWHPD�WXUơWǐ�ãLDV�IXQNFLMDV�

3DVWRþLǐ�DXWRPDWL]DYLPR�VLVWHPD�VDYDLPH�WXUL�EǌWL�SDVNLUVW\WD��NDG�DWLWLNWǐ�WDLS�SDVNLUVW\Wą�SUR�
MHNWą��5HLNLD�XåWLNULQWL��NDG�SDVWRþLǐ�DXWRPDWL]DYLPR�VLVWHPD�JDOơV�SOơVWLV�SDJDO�EǌVLPą�XRVWR�
Y\VW\Pą�DU� UHLNDODYLPXV��7RGơO� MRMH� WXUơWǐ�EǌWL�NLQWDQþLR�G\GåLR�SURJUDPLQơ� LU� WHFKQLQơ� ƳUDQJD��
EHVLUHPLDQWL�PRGHUQLDXVLRPLV�WHFKQRORJLMRPLV�

9LGXWLQơ� ƳWDPSD� ���� N9���� +]�� WHUPLQDOR� WHULWRULMRMH� WXUL� EǌWL� WUDQVIRUPXRMDPD� Ƴ� åHPą� ƳWDPSą�
���������9����+]���.LHNYLHQD�WUDQVIRUPDWRULQơ�WXUL�WXUơWL�UHLNLDPą�NLHNƳ�WLQNDPǐ�JDOLRV�WUDQVIRU�
PDWRULǐ��(VPLQLV�VSUHQGLPDV�EǌWǐ�VDQGDUǌV�WUDQVIRUPDWRULDL�VX�DO\YD��7UDQVIRUPDWRULǐ�SDWDOSR�
MH�WXUL�EǌWL�XåWLNULQWDV�JHUDV�RUR�NRQGLFLRQDYLPDV�

0DLWLQLPR�NDEHOLǐ�LU�GXRPHQǐ�NRPXQLNDFLMǐ�LQIUDVWUXNWǌURV�L]ROLDFLQơ�VLVWHPD
3DJULQGLQơV�YLVRV�NDEHOLǐ�VLVWHPRV�L]ROLDFLMRV�JDLUơV�XRVWXL�\UD�SDWHLNLDPRV�LãSODQDYLPR�EUơåL�
QLXRVH��1XPDWRPL�ODQNVWǌV�YDP]GåLDL�WXUL�WLNWL�YLHWRV�VąO\JRPV�LU�EǌWǐ�NORMDPL�SDJDO�QXVWDW\WDV�
VąO\JDV�� <SDWLQJą� GơPHVƳ� UHLNWǐ� VNLUWL� VLHNLDQW� LãODLN\WL� WLQNDPXV� KRUL]RQWDOLXV� LU� YHUWLNDOLXV� DW�
VWXPXV��OHQNLPR�VSLQGXOLXV��YLUãXWLQLǐ�LU�DSDWLQLǐ�O\JLǐ�J\OLXV��WYLUWLQLPą�åHPơMH�LU�XåS\OLPą�VPơ�
OLX�� 9DP]GåLR� ƳơMLPR� WDãNDL� OLXNXRVH�� NDEHOLǐ� ãDFKWRVH� WXUL� EǌWL� NXULDPL� VDXJLDL�� DWVLåYHOJLDQW� Ƴ�
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EǌVLPXV�WYDUN\PR�GDUEXV��5HLNLD�DSVLVDXJRWL�QXR�JDOLPR�YDQGHQV��VPơOLR�DU�J\YǌQǐ�SRYHLNLR��
9LVL�NDEHOLǐ�YDP]GåLDL�WXUL�EǌWL�VDQGDUǌV��NDG�QHOHLVWǐ�SDWHNWL�NLWLHPV�REMHNWDPV�DU�PHGåLDJRPV�

+'�3(�YDP]GåLǐ�VNHUVPXR�SULNODXVR�QXR�QXPDWRPR�NDEHOLR�WLSR�

/DQNVWǌV�YDP]GåLDL�GXRPHQǐ�LU�NRPXQLNDFLMǐ�NDEHOLDPV�
YLGLQLV�VNHUVPXR�����PP��LãRULQLV�VNHUVPXR�����PP�

/DQNVWǌV�YDP]GåLDL�åHPRV�ƳWDPSRV�NDEHOLDPV�
YLGLQLV�VNHUVPXR�����PP��LãRULQLV VNHUVPXR�����PP�

/DQNVWǌV�YDP]GåLDL�YLGXWLQơV�ƳWDPSRV�NDEHOLDPV�
YLGLQLV�VNHUVPXR�����PP��LãRULQLV�VNHUVPXR�����PP�

������� (OHNWURV�WLHNLPR�LU�SDVNLUVW\PR�LQIUDVWUXNWǌURV�WYDUXPDV

.DãWǐ�HIHNW\YXPDV�HQHUJLMRV� LãQDXGRMLPXL�\UD�EǌWLQD� WYDUXPR�VąO\JD�WHFKQLQLX� O\JPHQLX��$WVL�
åYHOJLDQW� Ƴ� YLGXWLQƳ�HQHUJLMRV�VXQDXGRMLPą�EHL� MRV�SRUHLNƳ�SLNR�PHWX�XRVWR� WHULWRULMRMH�VNLUWLQJRV�
HOHNWURV�HQHUJLMRV�YDUWRWRMǐ�JUXSơV�WXUL�ƳWDNRV�EHQGUDP�HQHUJLMRV�SRUHLNLXL��ƲYDLULRV�WHFKQRORJLMRV�
OHLGåLD� ãLRV� VULWLHV� NDãWǐ� RSWLPL]DYLPą�� <UD� ƳYDLULDXVLǐ� DOWHUQDW\Yǐ� SDVLUHQNDQW� NURYLQLǐ� NURYRV�
ƳUDQJą�EHL�LQIUDVWUXNWǌUą��

.UDQǐ�ƳUDQJD
âLXR�PHWX�Y\NGRPDV�YDLUDYLPR�NRQWUROơV�Y\VW\PDV�OHLGåLD�SDGLGLQWL�HQHUJLMRV�HIHNW\YXPą�57*��
50*�LU�676�NUDQDPV�

'DåQLQLǐ� NHLWLNOLǐ� YDOG\PR� ƳUDQJD�SDãDOLQD� VXGHULQLPą�� NXUƳ� VXNHOLD� DNW\YL� VLQXVRLGLQơ� JDOLD�� LU�
JUąåLQD� MƳ� Ƴ� WHUPLQDOR�HOHNWURV� WLQNOą��7DLS� \UD� WDXSRPD�HQHUJLMD� LU�JHULDX�VXGHULQDPDV� WLQNODV��
.LWX�DWYHMX�VLVWHPRV�NDXSLD�HQHUJLMą��VXNXULDPą�NURYLQLǐ�åHPLQLPR�DU�VWDEG\PR�PHWX�� WXRPHW�
SDQDXGRMD�Mą�NơOLPXL�DU�JUHLWơMLPXL��(IHNW\YXV�VNDLWPHQLQLR�YDOG\PR�HOHPHQWǐ�SURMHNWDV�OHLGåLD�
GDXJHOƳ�HQHUJLMRV��VXNDXSWRV�åHPLQDQW�NURYLQLXV��SDQDXGRWL�SDNDUWRWLQDL�

(QHUJLMRV�NDXSLPDV
6XPDåLQWDV� LU� LãO\JLQWDV� SLNLQơV� JDOLRV� VXQDXGRMLPDV� OHLGåLD� VXPDåLQWL� HQHUJLMRV� VąQDXGDV� LU�
XåWLNULQD�VDXJǐ�HOHNWURV�WLQNOR�GDUEą��âLV�WLNVODV�SDVLHNLDPDV�NDXSLDQW�NLQHWLQĊ�HQHUJLMą�UHPLDQ�
WLV�YHUWLNDODXV�VPDJUDþLR� WHFKQRORJLMD��âLRV�VLVWHPRV�VLǌOR� LNL�YLHQRV�PLQXWơV�VXMXQJLPR� ODLNR�
WDUSƳ�LU�JDOL�VXNDXSWL�LNL�YLHQR�PHJDYDWR�

3DåDQJLRV�NLQHWLQơV HQHUJLMRV�NDXSLPR�VLVWHPRV�WDLS�SDW�QDXGRMDPRV�NDLS�HQHUJLMRV�VWDELOL]DWR�
ULDL�HOHNWURV�WLQNOXRVH��NXULXRVH�\UD�GLGHOơV�ƳUDQJRV�VLVWHPRV��,WLQ�GLGHOL�VNLUWXPDL�WDUS�YLGXWLQơV�LU�
SLNLQơV�JDOLRV�VXQDXGRMLPR�UHLNDODXMD�NRPSHQVDYLPR�SULHPRQLǐ��QHDWOLHNDQW�GLGHOLǐ�LQYHVWLFLMǐ�Ƴ�
HOHNWURV�HQHUJLMRV�LQIUDVWUXNWǌUą�

$OWHUQDW\YL�MǌURV�HQHUJLMD��$03�
9LV�GLGơMDQWLV�VXVLUǌSLQLPDV�GơO�RUR�NRN\EơV�XRVWR�WHULWRULMRVH�LU�JULHåWL�DSOLQNRVDXJRV�VWDQGDUWDL�
SDVNDWLQR�PDåLQWL�DQJOLHV�LU�D]RWR�GLRNVLGR�HPLVLMDV��<SDþ�QDXMǐ�XRVWR�ƳUHQJLQLǐ�SURMHNWDYLPDV�LU�
SOơWUD�VXWHLNLD�JDOLP\ELǐ�ƳJ\YHQGLQWL�VSHFLDOLDV�VLVWHPDV�NUDQWLQơVH��9DGLQDPRML�DOWHUQDW\YL�MǌURV�
JDOLD��$03��\UD�VLVWHPD��OHLGåLDQWL�ODLYDPV�LãMXQJWL�YDULNOLXV�XRVWH�LU�SULVLMXQJWL�SULH�HOHNWURV�ãDOWL�
QLR�NUDQWH��7DLS�\UD�PDåLQDPD�RUR� WDUãD�XRVWXRVH� LU�DSOLQNLQơVH�J\YHQYLHWơVH��'DåQLR� �������
+]���ƳWDPSRV������N9������N9�����N9��LU�JDOLRV��VWDQGDUWLQLDL�NURYLQLQLDL�ODLYDL�LNL���09$�LU�NRQWHL�
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QHULǐ�ODLYDL�LNL���09$��EHL�SULMXQJLPR�VLVWHPRV��MXQJW\V��WXUL�EǌWL�VXGHULQWRV�WDUS�WHUPLQDOR�RSHUD�
WRULDXV�LU�ODLYǐ�

������� 'XRPHQǐ�LU�NRPXQLNDFLMRV�WLQNOR�LQIUDVWUXNWǌUD

1RULQW�XåWLNULQWL�XRVWR�GXRPHQǐ�SHUGDYLPR�IXQNFLRQDOXPą�UHLNLD��NDG�GXRPHQǐ�LU�NRPXQLNDFLMǐ�
LQIUDVWUXNWǌUD�EǌWǐ�SDUHPWD�XQLYHUVDOLD�NDEHOLǐ�VLVWHPD��VWUXNWǌULQH�NDEHOLǐ�VLVWHPD��

7LQNOR�VSUHQGLPDL��QDXGRMDQWLV�HIHNW\YLDXVLRPLV�SURJUDPLQơV�ƳUDQJRV�WHFKQRORJLMRPLV��WXUL�WHLNWL�
WRNLDV�SDVODXJDV��NDLS�

6WDQGDUWLQơV�ELXUǐ��XRVWR�LU�NRQWHLQHULǐ�WHUPLQDOR�SURJUDPRV�
,QGLYLGXDOLDL�SULWDLN\WL�ELXUǐ�DGPLQLVWUDFLMRV�SURJUDPLQơV�ƳUDQJRV�VSUHQGLPDL�
7LQNOR�YDOG\PR�VLVWHPD�
3ULVLMXQJLPDV�SULH�WHOHIRQR�LU�LQWHUQHWR�WLHNơMǐ�
3DãWR�LU�LQWHUQHWR�SDVODXJRV�
,3�WHOHIRQLMD�
3DVWDWǐ�YDOG\PR�VLVWHPD�
3URFHVǐ�YDOG\PR�VLVWHPD�LU�+9$&�ƳUDQJD�
6&$'$�VLVWHPD�
6WDW\ERV�SDVODXJRV��%06��&&79��DSãYLHWLPR�YDOG\PDV��SULHLJRV�NRQWUROơ��3$(66��
:�/$1�IXQNFLRQDOXPDV�
8JQLDVLHQơ�LU�DQWLYLUXVLQơ�VLVWHPD�
)DLOǐ�VLXQWLPR�LU�VSDXVGLQLPR�SDVODXJRV�
:$1�LU�/$1�YHLNLPDV�
6SHFLILQơV�NRQILGHQFLDOLRV�NRPXQLNDFLMRV�VLVWHPRV�

6WUXNWǌULQơ�NDEHOLǐ�VLVWHPD
7XUL�EǌWL�VXPRQWXRWD�XQLYHUVDOL�NDEHOLǐ�VLVWHPD��WLQNDQWL�DXNãþLDX�DSUDã\WDP�SDQDXGRMLPXL��9DU�
WRWRMDV�WXUơWǐ�JDXWL�GDXJLDIXQNFLQƳ�WLQNOą��NXULV�DWLWLNWǐ�',1�(1��������,62���,(&�������VWDQGDU�
Wą��6WUXNWǌULQơ� NDEHOLǐ� VLVWHPD� �6&6��� SDUHPWD�ãLD� VWDQGDUWLQH�PHWRGRORJLMD�� \UD�DSUDã\WD�(,�
$�7,$�����VSHFLILNDFLMRVH��1XVWDW\WL�ãLǐ�NDEHOLǐ�VLVWHPǐ�VWUXNWǌURV�VULþLǐ�LU�SRVLVWHPLǐ�UHLNDODYL�
PDL�\UD��

+RUL]RQWDOǌV�NDEHOLDL�
3DJULQGLQLDL�LU�VNLUVWRPLHML�NDEHOLDL�
'DUER�YLHWRV�VąVDMD�
'XRPHQǐ�FHQWUDV��WHOHNRPXQLNDFLMRV�SDWDOSRV��ƳUDQJRV�SDWDOSD�

9LUãLMDQW�,62�,(&�NDWHJRULMRV���NODVơV�)$�VSHFLILNDFLMDV��UHLNDOLQJDV�YLVLãNDL�DSVDXJRWDV�NDEHOLǐ�
VSUHQGLPDV�\UD�GYLJXERV�Y\WRV�SRURV�NDEHOLǐ�VLVWHPD�

.DEHOLR�FKDUDNWHULVWLNRV�

6�)73�± NRQVWUXNFLMD�
�����PP��������FRO�������$:*��YLHQWLVDV�YDULV��
����PP�������FRO���GLGåLDXVLDV�LãRULQLR�VOXRNVQLR�VNHUVPXR��
SRURV�\UD�L]ROLXRWRV�DWVNLUDL��DOLXPLQLR�LU�SROLHVWHULR�IROLMD��
DODYX�GHQJWR�YDULR�S\Qơ�


