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DWÕOGÕ÷Õ�ELU�RUWDPGD�VRQXoODUÕQ�QH�RODFD÷Õ�XOXVODUDUDVÕ�NDPXR\XQGD�
PHUDN�YH�ND\JÕ\OD�L]OHQPHNWH��VD÷GX\XOX�VHVOHU�YH�HOHúWLULOHU�VDYDú�
YH� LQWLNDP� oÕ÷OÕNODUÕ� DUDVÕQGD� �HQ� D]ÕQGDQ� úLPGLOLN��
GX\XOPDPDNWDGÕU�� %X� \D]ÕQÕQ� DPDFÕ� EX� VDOGÕUÕQÕQ� DUGÕQGDNL�
QHGHQOHUL� HOH� DOPDN�� ELUH\VHO� \D� GD� |UJ�WO�� WHU|U� YH� WHU|U�
ROD\ODUÕQÕQ� KXNXNVDO�� VRV\RSROLWLN�� HNRQRPLN� YH� N�OW�UHO�
QHGHQOHULQLQ� WDKOLOLQL� \DSPDN� GH÷LOGLU�� $PDo�� EX� VDOGÕUÕ� LOH�
J�QGHPH� JHOHQ� VDQDO� VDYDúODU�� HOHNWURQLN� VDYDúODU�� DNÕOOÕ� I�]HOHU�
JLEL� ELOJL� YH� WHNQRORML� \R÷XQ� VLVWHPOHUL� YH� JHOHFH÷LQ� XOXVDO�
VDYXQPDVÕQGD� ELOJL� J�YHQOL÷L� YH� HOHNWURQLN� J|]HWOHPHQLQ� \HULQL�
(OHNWULN�0�KHQGLVOHUL�2GDVÕ��(02���\HOHULQH�DNWDUPDNWÕU���
���(\O�O������WDULKLQGHQ�EX�\DQD�J|UVHO�YH�\D]ÕOÕ�EDVÕQGD�NRQX\OD�
LOJLOL� GR÷UX�\DQOÕú� ELU� oRN� VRUX� \HU� DOPDNWD�� \RUXPODU�
\DSÕOPDNWDGÕU��gUQH÷LQ��

� øON�J�QOHUGH�N�o�N�ELU�HOHNWURQLN�YHULFL\OH�XoDNODUÕQ�\HUGHQ�
NRQWURO�HGLOHUHN�VDOGÕUÕQÕQ�JHUoHNOHúPLú�RODELOHFH÷L�V|\OHQGL���

� .DoÕUÕODQ� XoDNODUÕQ� KLoELU� UDGDUD� \DNDODQPDPÕú� ROPDVÕQÕQ�
QHGHQL� RODUDN� VDOGÕUÕQÕQ� LoHULGHQ� SODQODQPDVÕ� \DQÕQGD�
HOHNWURQLN�NDUÕúWÕUPD�NXOODQÕOPDVÕ�J|VWHULOHELOGL���

� $%'� )HGHUDO� 6RUXúWXUPD� %�URVX� �)%,�� WHU|ULVWOHULQ�
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,17(51(7� �]HULQGH� SRUQR� VLWHOHULQGHQ� KDEHUOHúWLNOHULQL�
DoÕNODGÕ���

� $%'�YH�øQJLOWHUH
QLQ�.|UIH]�YH�%RVQD�KDUHNDWODUÕQGDQ�VRQUD�
$IJDQLVWDQ
GD� GD� 7RPDKDZN� I�]HOHULQL� NXOODQGÕ÷Õ� YH� oRN�
DNÕOOÕ�RODQ�EX�I�]HOHULQ�KHGHILQL�KLo�úDúPDGÕ÷Õ�EHOLUWLOPHNWH���

� $UWÕN�$%'
QLQ� VRQ� \ÕOODUGD� �]HULQGH� oDOÕúWÕ÷Õ� )�]H�.DONDQÕ�
6DYXQPD� SURMHVLQLQ� ELU� DQODPÕQÕQ� NDOPD\DFD÷Õ� LGGLD�
HGLOPHNWH���

%X� YH� EHQ]HUL� WHNQLN� VRUXODUÕQ�NRQXODUÕQ� GR÷UXOXN� SD\Õ� QHGLU"�
%XQODU� RODELOLU� PL"� )L]LNVHO� RODUDN� P�PN�Q� P�"� %X� \D]ÕGD� EX�
VRUXODUÕQ� \DQÕWODUÕ� HOH� DOÕQPDNWDGÕU�� gQFH� ELOJL� YH� KDEHUOHúPH�
J�YHQOL÷L� HOH� DOÕQPÕúWÕU�� DUGÕQGDQ� HOHNWURQLN� VDYDúODU� YH� DNÕOOÕ�
I�]HOHU��]HULQGH�GXUXOPXúWXU��%XQODUD�ED÷OÕ�RODUDN�XOXVDO�VDYXQPD�
YH�HOHNWURQLN�J|]HWOHPH�NDYUDPODUÕ��\HQL�WLS�DOJÕOD\ÕFÕODUOD�ELUOLNWH�
WDUWÕúÕOPÕú�YH�VRQXoODU�GH÷HUOHQGLULOPLúWLU��
%LOJL�YH�+DEHUOHúPH�*�YHQOL÷L�
7HNQRORMLQLQ� EDú� G|QG�U�F�� JHOLúLPL� HOHNWURQLN� RUWDPGD� ELOJL� YH�
KDEHU� LOHWLPLQL� G�Q\DQÕQ� HQ� �FUD� N|úHOHULQH� GHN� \D\PD\Õ�
EDúDUPÕúWÕU��(YOHU�YH�DUDEDODU�WDP�GRQDQÕPOÕ�ELUHU�RILVH��WHN�NLúLOLN�
ELU� DW|O\H� N�UHVHO� ELU� LúOHWPH\H� G|Q�úHELOPLú�� ILUPDODU� G�Q\DQÕQ�
GH÷LúLN� E|OJHOHULQGH� N�o�N� IDNDW� HWNLQ� RILVOHU� NXOODQDUDN�� ��VDDW�
V�UHNOL�SURMH��UHWHFHN�HWNLQOL÷H�XODúDELOPLú��X]DNWDQ�H÷LWLP��GLVWDQW�
HGXFDWLRQ��� HOHNWURQLN� WLFDUHW� �(EXVLQHVV�� JLEL� NDYUDPODU�
X\JXODQPD\D� EDúODPÕúODUGÕU�� +DWWD�� WHNQRORMLN� JHOLúLPH� ED÷OÕ�
RODUDN�� ELU� �ONHQLQ� KDVWDQHVLQGHNL� ELU� X]PDQÕQ� ELU� EDúND� �ONHQLQ�
KDVWDQHVLQGHNL�ELU�KDVWD\D��ELOJL�YH�KDEHU�NDQDOODUÕ��]HULQGHQ�DNÕOOÕ�
URERWODU� \DUGÕPÕ\OD�� FLGGL� DPHOL\DWODU� \DSDELOPHVL� G�]H\LQH�
JHOLQPLúWLU��'R÷DO�RODUDN�EX�JHOLúPHOHU�VRUXQODUÕQÕ�GD�EHUDEHULQGH�
JHWLUPHNWHGLU�� 6RV\DO�� SVLNRORMLN�� YE�� VRUXQODU� ELU� WDUDID� WHNQLN�
RODUDN�HQ�|QHPOL�VRUXQ�ELOJL�YH�KDEHU�J�YHQOL÷L�VRUXQXGXU���
+DEHUOHúPH� YH� ELOLúLPGH� WHPHO� VRUXQ� ELOJL� J�YHQOL÷LGLU� >�@��
,17(51(7� JLEL� G�Q\DQÕQ� KHPHQ� KHU� QRNWDVÕQD� DoÕN� HULúLPLQ�
VD÷ODQGÕ÷Õ�ELU�RUWDPGD�ELOJL�J�YHQOL÷L�FDQ�DOÕFÕ�ELU�|QHPH�VDKLSWLU��
7HNQRORML� JHOLúWLNoH� ELOJL� oR÷DOPDNWD�� ELOJL\H� HULúLP�� SD\ODúPD��
NRUXPD�� HOHPH�� YE�� |QHP� ND]DQPDNWD�� 7�P� EXQODUÕQ� J�YHQOL� ELU�
RUWDPGD� YH� ELoLPGH� JHUoHNOHQPHVL� LoLQ� SDUROD� VRUPD�� úLIUHOHPH�
JLEL�WHNQLNOHU�NXOODQÕOPDNWD���
%LOJL� WHNQRORMLOHULQH� JLGHUHN� DUWDQ� ED÷ÕPOÕOÕN�� \|QHWLPOHUL� GH÷LúLN�
J�YHQOLN� |QOHPOHUL� DOPD\D� \|QHOWPHNWH�� ,17(51(7� �]HULQGHQ�
EDQND� IRQ� WUDQVIHUOHUL�� ELUH\VHO� EDQNDFÕOÕN� LúOHPOHUL�� XoDN�
UH]HUYDV\RQODUÕ�� VDQDO� RUWDPGD� DOÕú� YHULú� JLEL� HNRQRPLN� YH�
WRSOXPVDO� \DúDPÕQ�KHU� DODQÕQGD�ROGX÷X�NDGDU�� XOXVDO� VDYXQPD�YH�
XOXVDO� J�YHQOLN� NRQXODUÕQGD� GD� J�YHQOLN� ELU� QXPDUDODUÕ� VRUXQ�
KDOLQH�JHOPLúWLU��ùX�XQXWXOPDPDOÕGÕU��N|SU�Q�Q�EDúÕQÕ�WXWDQ��NLPLQ�
JHoHFH÷LQH�GH�NDUDU�YHUHFHNWLU��<DQL� ,17(51(7�DOW�\DSÕVÕQGD�YH�
KDEHUOHúPH� DUDo� JHUHoOHULQGH� WHNQRORML\L� EHOLUOH\HQOHU� KDEHUOHúPH�
YH� J�YHQOLN� NRQXVXQGD� GD� HQ� DYDQWDMOÕ� �ONHOHUGLU�� ,17(51(7�
�]HULQGH� WDP� J�YHQOL÷LQ� VD÷ODQPDVÕ� RODQDNVÕ]GÕU�� 2� KDOGH� VRUXQ��
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ELOJL� YH� KDEHUOHúPH� J�YHQOL÷LQLQ� \�NVHN� RUDQGD� VD÷ODQPDVÕQÕQ�
QDVÕO�JHUoHNOHQHFH÷LQGH�G�÷�POHQPHNWH���
,17(51(7� �]HULQGH� SRUQR� VLWHOHULQGHQ� QDVÕO� JL]OL� PHVDM�
J|QGHULOHELOLU"� %X� VRUXQXQ� \DQÕWÕQÕ� J|U�QW�� LúOHPH� X]PDQODUÕ�
�ZDWHUPDUNLQJ��GL\HUHN�DoÕNOÕ\RU���:DWHUPDUNLQJ���VX\D�\D]PDN��
ELU� EHOJH\H�� ELU� VHV� ND\GÕQD� \D� GD� ELU� UHVPH�� J|U�Q�UGH� NDOLWH\L�
ER]PDGDQ� YH� IDUN� HGLOPH\HFHN� úHNLOGH� ELU� úLIUHQLQ�� ELU� PHVDMÕQ�
KDWWD� GL÷HU� ELU� J|U�QW�Q�Q� HNOHQPHVL� RODUDN� DoÕNODQDELOLU��
,17(51(7� �]HULQGH� YHUL� DNÕúÕQÕ� NRQWURO� HWPHN� EHOOL� ILOWUH�
PHNDQL]PDODUÕ� \DUGÕPÕ\OD� LoLQGH� EHOOL� V|]F�NOHULQ� JHoWL÷L� ELOJL\L�
L]OHPHN�� NRS\DVÕQÕ� oÕNDUPDN� RODVÕ�� $QFDN�� DUDQDQ� V|]F�N� ELOJL�
LoLQGH� úLIUHOHQPLú� ELoLPGH� EXOXQX\RUVD� X]PDQODU� ELOJL\H� EX�
úHNLOGH� HULúLPLQ� KHPHQ� KHPHQ� RODQDNVÕ]� ROGX÷XQX� EHOLUWPHNWH��
gUQH÷LQ�� ùHNLO� �
GHNL� LNL� UHVLP� DUDVÕQGD� IDUN� \RNPXú� JLEL�
J|U�QPHNWH�� 2\VD� VD÷GDNL� UHVLP�� VROGDNL� UHVPLQ� LoLQH�
�,''1�&+�������������� ����5�3����������������� NRGX�
JL]OHQHUHN�ROXúWXUXOPXúWXU�>�@���
,17(51(7� �]HULQGH� ELOJL�� KDEHU� JL]OLOL÷LQL� VD÷ODPDQÕQ� EDúOÕFD�
\ROODUÕ�RODUDN�>�@��

� .ULSWRJUDIL�� %LOJLQLQ�KDEHULQ� J|QGHUHQ� WDUDIÕQGD� |]HO� ELU�
SURJUDPOD� úLIUHOHQPHVL�� $OÕFÕQÕQ� GD� D\QÕ� SURJUDPÕ�
NXOODQDUDN�úLIUH\L�o|]PHVL��

� 6WHQRJUDIL�� *|QGHULOHFHN� ELOJLQLQ�KDEHULQ� ELU� VHV� \D� GD�
J|U�QW�� ND\GÕQÕQ� LoLQH� úLIUHOHQHUHN� \HUOHúWLULOPHVL� YH� DOFÕ�
WDUDIWD�úLIUHQLQ�o|]�OHUHN�ELOJL\H�KDEHUH�XODúÕOPDVÕ��

VD\ÕODELOLU�� %XQODUÕQ� \DQÕQGD�� ELOJLQLQ�KDEHULQ� DNWDUPDOÕ� RODUDN�
ELUGHQ� ID]OD� HSRVWD� DGUHVLQGHQ� J|QGHULOPHVL�� \D� GD� SHN�
GX\XOPDPÕú�� NXOODQÕOPD\DQ� VLWHOHU� DUDFÕOÕ÷Õ� LOH� LOHWLúLPLQ�
VD÷ODQPDVÕ�JLEL�\|QWHPOHU�GH�NXOODQÕOPDNWDGÕU��
%LOJL� YH� KDEHUOHúPH� J�YHQOL÷LQH� NDUúÕ� WHKGLWOHU� NDEDFD� �o� EDúOÕN�
DOWÕQGD�WRSODQDELOLU�>�@��

� 6LVWHPH�\HWNLVL]�JLULú��JL]OLFH�GLQOHPH��ELOJL�oDOPD��FDVXVOXN�
YH� 7(03(67� �\D\ÕODQ� HOHNWURPDQ\HWLN� GDOJDODUGDQ� ELOJL\L�
ROXúWXUPD��JLEL�NDVÕWOÕ�H\OHPOHU���

� %LOJL� D÷Õ� YH� KDEHUOHúPH� VLVWHPLQLQ� GR÷DO� DIHWOHU� VRQXFX�
NÕVPHQ�\D�GD�WDPDPHQ�o|NPHVL���

� 7HNQRORMLQLQ� YH� PDO]HPHQLQ� N|W�� NXOODQÕPÕ� \D� GD� LúOHWPH�
KDWDODUÕ���

%X� YH� EHQ]HUL� WHKGLWOHUH� NDUúÕ� DOÕQDFDN� |QOHPOHU� GH� GH÷LúLN�
EDúOÕNODU�DOWÕQGD�WRSODQDELOLU��

� +DEHUOHúPH� J�YHQOL÷L� �&206(&�� &RPPXQLFDWLRQ�
6HFXULW\��� %LOJL� YH� KDEHULQ� LOHWLúLP� NDQDOODUÕQGDQ� J�YHQOL�
LOHWLPL\OH� LOJLOHQLU� YH� ELOJLVD\DU� VLVWHPOHULQH� D÷� JLULúOHUL� YH�
GÕú� G�Q\D\D� ED÷ODQWÕ� VD÷OD\DQ� QRNWDODUGD� J�YHQOLN�
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���(\O�O������'H÷LúHQ�'�Q\D
GD�(OHNWURQLN�6DYDúODU��%LOJL�*�YHQFHVL�YH�8OXVDO�
6DYXQPD�
'Ro��'U��/HYHQW�

WHNQRORMLOHUL�LOH�LOJLOLGLU���
� %LOJLVD\DU� J�YHQOL÷L� �&20386(&�� &RPSXWHU� 6HFXULW\���
%LOJL� YH� KDEHULQ� ELOJLVD\DU� RUWDPÕQGD� ROXúWXUXOPDVÕ� YH�
GHSRODQPDVÕ� VÕUDVÕQGD� \HWNLVL]� NLúLOHUFH� HULúLPLQ�
HQJHOOHQPHVLQH� \|QHOLN� ROXS� GDKD� oRN� LúOHWLP� VLVWHPOHUL� YH�
\D]ÕOÕP�J�YHQOLNOHUL�LOH�LOJLOLGLU���

� %LOJL�*�YHQOL÷L� �,1)26(&�� ,QIRUPDWLRQ�6HFXULW\��� øúOHQHQ��
GHSRODQDQ� YH� J|QGHULOHQ� ELOJL� YH� KDEHU� \DQÕQGD� GL÷HU� W�P�
HOHNWURQLN� VLVWHPOHULQ� GH� J�YHQOL÷L� LOH� LOJLOLGLU� �ELOJL�
WHNQRORMLOHULQGHNL� JHOLúPHOHUH� SDUDOHO� RODUDN� KDEHUOHúPH��
GRQDQÕP�YH�\D]ÕOÕPODUÕQ�Lo�LoH�JHoPHVL�VRQXFX�&206(&�YH�
&20386(&�GLVLSOLQOHULQLQ�ELUOHúWLULOPHVLQH�YHULOHQ�DG����

6RQ�]DPDQODUGD�ELOJL� J�YHQOL÷L� �,1)26(&��\HULQH�ELU�DGÕP�GDKD�
|WH\H� JLGLOHUHN�� JL]OLOLN� �FRQILGHQWLDOLW\��� E�W�QO�N� �LQWHJULW\�� YH�
NXOODQÕODELOLUOLN� �DYDLODELOLW\�� DOW� EDúOÕNODUÕQÕ� ELU� DUDGD� WRSOD\DQ��
ELOJL� J�YHQFHVL� �,QIRUPDWLRQ� DVVXUDQFH�� GH\LPL� NXOODQÕOPD\D�
EDúODQPÕúWÕU��%LOJL�J�YHQFHVL�LoLQ��

� 'RQDQÕP�J�YHQOL÷L��
� <D]ÕOÕP�J�YHQOL÷L��
� .ULSWR�J�YHQOL÷L��
� (PLV\RQ�J�YHQOL÷L��7(03(67���
� $÷�J�YHQOL÷L��
� øOHWLúLP�J�YHQOL÷L��
� 3HUVRQHO�J�YHQOL÷L��
� )L]LNL�J�YHQOLN��
� 'RN�PDQ�J�YHQOL÷L��
� <|QWHP�J�YHQOL÷��

JLEL� XQVXUODUÕQ� ELU� DUDGD� J|]|Q�QGH� WXWXOPDVÕ� NDoÕQÕOPD]GÕU��
gUQH÷LQ�� SDKDOÕ� \DWÕUÕPODUOD�� \D]ÕOÕP� YH� GRQDQÕP� J�YHQOL÷LQL�
VD÷ODPDQÕ]D� NDUúÕQ� SHUVRQHO� JL]OLOLN� NRQXVXQGD� \HWHUOL� H÷LWLP� YH�
ELOLQoOH�GRQDWÕODPD]VD�ELOJL�YH�KDEHUOHúPH�J�YHQOL÷LQLQ�VD÷ODQPDVÕ�
KD\DOGHQ� |WH� JLGHPH]�� .H]D�� KHU� W�UO�� |QOHPL� DOPDQÕ]D� YH� KDWWD�
NULSWR�NXOODQPDQÕ]D�NDUúÕQ��|UQH÷LQ�J|QGHULOHQ�NULSWROX�PHVDMODUÕQ�
VRQXQD�NODVLN��DU]�ULFD�HGHULP����HPLUOHULQL]L�EHNOHULP��JLEL�NODVLN�
W�PFHOHU� NR\PDN� W�P� J�YHQOL÷L� ELU� DQGD� VÕIÕUODPDN� DQODPÕQD�
JHOHELOLU��
5RNHW��)�]H�YH�(OHNWURQLN�6DYDúODU�
*�Q�P�]GH�HWNLOL�VLODKODUÕQÕQ�EDúÕQGD�URNHW��I�]H�YH�LQVDQVÕ]�KDYD�
DUDoODUÕ� �8Q$WWHQGHG� 9HKLFOH�� 8$9�� JHOPHNWH�� øQVDQVÕ]� KDYD�
DUDoODUÕ� GDKD� oRN� RSHUDV\RQ� \DSÕODFDN� ELU� E|OJHGH� YH� DOoDNWDQ�
XoPDN�JHUHNWL÷LQGH� NHúLI� DPDFÕ\OD� NXOODQÕOÕUNHQ�� URNHW� YH� I�]HOHU�
DGHWD� DGUHVH� WHVOLP� HWNLOL� WDKULS� VLODKODUÕ� RODUDN� �UN�W�F��
\HWHQHNOHUOH�GRQDWÕOPDNWD���
5RNHW� \D� GD� I�]H� V|]F�NOHUL� oR÷X� NH]� ELUELUL� \HULQH�
NXOODQÕODELOPHNWHGLU�� 2\VD� JHQHO� RODUDN� URNHW� �%DOOLVWLF� 0LVVLOH��
%0�� GHQLQFH� ELU� SODWIRUPGDQ� IÕUODWÕODQ� YH� LWPH� NXYYHWL� LOH�
EHOLUOHQHQ�ELU�\|U�QJH��]HULQGH�KHGHIH�XODúDQ�DUDo�DNOD�JHOPHOLGLU��
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6(9*ø�
�
�����\ÕOÕQGD�
$NKLVDU
GD�GR÷GX��øON�
|÷UHQLPLQL������
\ÕOÕQGD�$OWÕ�(\O�O�
øONRNXOXQGD��RUWD�
|÷UHQLPLQL������
\ÕOÕQGD�(VNLúHKLU�
$QDGROX�/LVHVLQGH�
WDPDPODGÕ��/LVDQV�
|÷UHQLPLQL�����
GH�
ø7h��øVWDQEXO�7HNQLN�
hQLYHUVLWHVL��(OHNWULN�
)DN�OWHVL
QGH��<�NVHN�
OLVDQV�YH�GRNWRUD�
|÷UHQLPOHULQL�LVH��
VÕUDVÕ\OD������YH������
\ÕOODUÕQGD�ø7h�)HQ�
%LOLPOHUL�(QVWLW�V���
(OHNWURQLN�YH�
+DEHUOHúPH�$QDELOLP�
GDOÕQGD�WDPDPODGÕ��
����
GH�<DUGÕPFÕ�
'RoHQW������
WH�
'RoHQW��QYDQÕ�DOGÕ��
ø7h�(OHNWULN(OHNWURQLN�
)DN�OWHVL��(OHNWURQLN�
YH�+DEHUOHúPH�
0�KHQGLVOL÷L��
(OHNWURPDQ\HWLN�
$ODQODU�YH�0LNURGDOJD�
7HNQL÷L�$QDELOLP�
GDOÕQGD����������
\ÕOODUÕ�DUDVÕQGD�
DUDúWÕUPD�J|UHYOLVL��
���������\ÕOODUÕ�
DUDVÕQGD�\DUGÕPFÕ�
GRoHQW�YH����������
\ÕOODUÕ�DUDVÕQGD�GRoHQW�
RODUDN�oDOÕúWÕ��
���������DUDVÕQGD�
%|O�P�%DúNDQ�
\DUGÕPFÕOÕ÷Õ�J|UHYLQL�
�VWOHQGL�����������
\ÕOODUÕ�DUDVÕQGD�
$PHULND�%LUOHúLN�
'HYOHWOHUL
QGH�1HZ�
<RUN�3RO\WHFKQLF�
hQLYHUVLWHVL
QGH�:HEHU�
$UDúWÕUPD�0HUNH]LQGH�
GRNWRUD�
DUDúWÕUPDODUÕQGD�

)�]H�LVH��&UXLVH�0LVVLOH��&0��\LQH�LWPH�NXYYHWL\OH�ELU�SODWIRUPGDQ�
IÕUODWÕOPDVÕQD� NDUúÕQ� ELU� VH\LU� SODQÕ� GR÷UXOWXVXQGD� KHGHIL� DUD\DQ�
DUDo�RODUDN� DOJÕODQPDOÕGÕU� �øQJLOL]FH
GH� �0LVVLOH�� V|]F�÷��JHQHOGH�
KHP� URNHW� KHP� GH� I�]H� DQODPÕQGD� NXOODQÕOPDNWDGÕU��� 5RNHWOHUGH�
NÕODYX]��JXLGHQFH��VLVWHP�KHGHIH�LOHUOHUNHQ�DQL�U�]JDU�GH÷LúLPL�JLEL�
QHGHQOHUOH� ROXúDFDN� VDSPDODUÕ� JLGHUPHN� DPDFÕ\OD� NXOODQÕOÕU��
$\UÕFD�� EHOOL� ELU� QRNWD\D� NDGDU� UDG\R� GDOJDODUÕ\OD� NRQWURO�
\HWHQHNOHUL� GH� RODELOHQ� URNHWOHUGH� VRQ� \ÕOODUGD� *36� �*OREDO�
3RVLWLRQLQJ� 6\VWHP�� DOÕFÕODUÕ� GD� NXOODQÕODELOPHNWHGLU�� %�W�Q�
EXQODUD� NDUúÕQ�� NDEDFD� V|\OHPHN�JHUHNLUVH�� URNHW� |QFHGHQ� YHULOHQ�
YH� IÕUODWPDGDQ� VRQUD� GH÷LúWLULOHPH\HQ� \|U�QJH� �]HULQGH� KHGHIH�
LOHUOHU��7DNWLN� DPDoOÕ� �\DNODúÕN���� NP�PHQ]LOH� VDKLS��� NÕVD� ������
NP���RUWD���������NP���X]XQ������������NP��YH�NÕWDODUDUDVÕ�������
NP
GHQ� E�\�N�� PHQ]LOOL� GL\H� JUXSODQGÕUÕOPDNWDGÕUODU�� 5RNHW��
WDNÕODQ�VDYDú�EDúOÕ÷ÕQD�J|UH�HWNLVL�IDUNOÕ�RODQ�ELU�VLODK�ROXS�Q�NOHHU��
EL\RORMLN��NLP\DVDO�EDúOÕNODU�NXOODQÕODELOPHNWHGLU�� øoOHULQGH�0ÕVÕU��
øUDQ��,UDN�YH�øVUDLO
LQ�GH�EXOXQGX÷X�\DNODúÕN�����ONHGH��UHWLOPHNWH�
YH�VDWÕOPDNWD�ROXS���
D�\DNÕQ��ONHQLQ�ELU�oHúLW�URNHWH�VDKLS�ROGX÷X�
ELOLQPHNWHGLU�>�@���
2\VD�I�]H�KHU�DQ�LoLQ�NRQWURO�HGLOHELOHQ��J|UHY�GH÷LúLPLQH�DoÕN�YH�
ELU�XoDN�JLEL�VH\UHGHELOPH�\HWHQHNOHUL�RODQ�ELU�DUDoWÕU��$\UÕFD��I�]H�
URNHWH�J|UH�GDKD�XFX]��N�o�N�ER\XWOX�DPD�D\QÕ�RUDQGD�HWNL\H�VDKLS�
RODELOHQ��VDYXQPD�UDGDUODUÕQFD�\DNDODQPDVÕ�oRN�]RU�RODQ�YH�NDUDU�
YHUPH� PHNDQL]PDODUÕ� \�NOHQPLú� DNÕOOÕ� DUDoODUGÕU�� %XJ�Q� LoLQ�
\DNODúÕN�����ONHGH��UHWLPL�\DSÕOPDNWD�YH���
D�\DNÕQ��ONHQLQ�LVH�HQ�
D]� ELU� oHúLW� I�]H\H� VDKLS� ROGX÷X�ELOLQPHNWHGLU� >�@��<D\JÕQ� RODUDN�
ELOLQHQ� I�]H�� VRQ� RQ� \ÕOGD� ,UDN�� %RVQD�� 6XGDQ� YH� úLPGL� GH�
$IJDQLVWDQ
GD�NXOODQÕOPDNWD�RODQ�7RPDKDZN� I�]HVLGLU� �EN]�� ùHNLO�
���� 7RPDKDZN� I�]HOHUL� GH� NÕVD�� RUWD� YH� X]XQ� PHQ]LOOL� RODUDN�
IDUNOÕOÕN�J|VWHUPHNWHGLU��%XQXQ�\DQÕQGD�NDUDGDQ�KDYD\D��GHQL]GHQ�
\D�GD�GHQL]DOWÕQGDQ�NDUD\D�IÕUODWÕODQ�IDUNOÕ�WLSOHUL�GH�EXOXQPDNWDGÕU��
7RPDKDZN� I�]HVL�RUWDODPD��P�ER\XQGD�YH����FP�oDSÕQGD��NDQDW�
DoÕNOÕ÷Õ� ����P
\L� JHoPH\HQ���������NP�VDDW�KÕ]ÕQD� HULúHELOHQ�ELU�
VLODKWÕU�� 6DYDú� EDúOÕ÷ÕQÕQ� D÷ÕUOÕ÷Õ� ���� NJ
D� NDGDU� oÕNDELOPHNWHGLU��
0DOL\HWOHUL� �������� LOH� ���������� $%'� GRODUÕ� DUDVÕQGDGÕU�� +DYD�
VDYXQPD� VLVWHPOHUL�� KDEHUOHúPH� WHVLVOHUL�� DQD� NDUDUJDKODU� JLEL�
KHGHIOHUH�HWNLOL�RODUDN�NXOODQÕOPDNWDGÕU���
)�]HOHU��EHOLUWLOHQ�KHGHIH�ROGXNoD�\�NVHN�GR÷UXOXNOD�YXUDELOPHNWH��
'R÷UXOXN� �KHGHIWHQ� VDSPD��� QHUHGH\VH� ��P
QLQ� DOWÕQD�
G�ú�U�OHELOPHNWH�� %X�� J�oO�� KDEHUOHúPH�� HOHNWURQLN� DOJÕOD\ÕFÕ� YH�
DNÕOOÕ� \D]ÕOÕPODUOD� VD÷ODQPDNWD��gUQH÷LQ��7RPDKDZN
ODUGD� úX� G|UW�
VLVWHP�ELU�DUDGD�EXOXQPDNWD�>�@���

� *36�DOÕFÕVÕ��EX�VD\HGH�I�]H��DWÕOGÕNWDQ�VRQUD�X\GXODU�DUDFÕOÕ÷Õ�
LOH�V�UHNOL�NRQXPXQX�NRQWURO�HGHELOPHNWH���

� 7(5&20��7HUUDLQ�&RQWRXU�0DWFKLQJ��VLVWHPL��)�]H��KHGHIH�
GR÷UX�\RO� DOÕUNHQ�� �]HULQGHNL�ELU� UDGDU� LOH� V�UHNOL�\�NVHNOLN�
ELOJLVL� |OoPHNWH� YH� NHQGLVLQH� |QFHGHQ� \�NOHQHQ� VD\ÕVDO�
KDULWD�ELOJLVL�LOH�NDUúÕODúWÕUDELOPHNWH��%X�VD\HGH�DGHWD�\�]H\L�
\DOD\DUDN� YH� DUD]L\H� X\DUDN� ���� ��� P
\H� GHN� DOoDODUDN��
NHQGLQL�VDYXQPD�UDGDUODUÕQGD�JL]OH\HELOPHNWH��EN]��ùHNLO������
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EXOXQGX�����������
\ÕOODUÕ�DUDVÕQGD�
6DYXQPD�6DQD\L�
3URMHOHULQGH�X]PDQ�
DUDúWÕUÕFÕ�RODUDN�\HU�
DOGÕ��3URSDJDV\RQ��
5DGDU�VLVWHPOHUL��5&6�
0RGHOOHPH�YH�6LVWHP�
JHOLúWLUPH��]HULQGH�
DUDúWÕUPDODUD�NDWÕOGÕ��
���������\ÕOODUÕ�
DUDVÕQGD�.DQDGD
GD�
5D\WKHRQ�&DQDGD�
/LPLWHG�ILUPDVÕQÕQ�
%LOLPVHO�$UDúWÕUPD�
*UXEX
QGD�\HU�DOGÕ��
*HOLúWLULOPHNWH�RODQ�
dRN�$OJÕOD\ÕFÕOÕ�'HQL]�
*|]HWOHPH�6LVWHPL�
�]HULQGH�oDOÕúPDODU�
\DSWÕ��$\QÕ�G|QHPGH�
:DWHUORR�hQLYHUVLWHVL�
0�KHQGLVOLN�
)DN�OWHVLQGH�RUWDN�
oDOÕúPDODUGD�EXOXQGX��
���������\ÕOODUÕ�
DUDVÕQGD�
7h%ø7$.0$0��
0DUPDUD�$UDúWÕUPD�
0HUNH]L�%LOLúLP�
7HNQRORMLOHUL�
$UDúWÕUPD�
(QVWLW�V�
QGH�
(OHNWURQLN�6LVWHPOHU�
*UXS�%DúNDQOÕ÷Õ�\DSWÕ��
%X�G|QHPGH�1$72�
6$6�3DQHOLQGH�
7h%ø7$.0$0��
0LOOL�6DYXQPD�
%DNDQOÕ÷Õ�8OXVDO�
6HQV|UOHU�YH�
(OHNWURQLN�6LVWHPOHU�
3DQHOLQGH�7h%ø7$.�
�\HVL�RODUDN�J|UHY�
DOGÕ��ø7h�)HQ�%LOLPOHUL�
(QVWLW�V���+DYD�+DUS�
2NXOX��8OXGD÷�YH�
'R÷Xú�
hQLYHUVLWHOHULQGH�
/LVDQV��<�NVHN�/LVDQV�
YH�GRNWRUD�GHUVOHUL�
YHUPHNWH�YH�WH]OHU�
\|QHWPHNWHGLU��+DOHQ�

� 72$� �7LPH� RI� $UULYDO�� 6LVWHPL�� )�]H� KHGHIH� \DNODúÕN� QH�
NDGDU� V�UH� VRQUD� XODúDFD÷ÕQÕ� NQRWURO� HGHELOPHNWH�� %|\OHFH�
KÕ]OÕ� HULúLPGHQ� KDVVDV� DUDPD� PRGXQD� JHoHUHN� KHGHIH�
NLOLWOHQHELOPHNWH���

� '60$&��'LJLWDO�6FHQH�0DWFKLQJ�$UHD�&RUUHODWLRQ��VLVWHPL��
)�]H��]HULQGH�KHGHIH�DLW�\�NVHN�o|]�Q�UO�NO��X\GX�IRWR÷UDIÕ�
EXOXQPDNWD� �|UQH÷LQ�� EN]�� ùHNLO� ���� +HGHI� \DNÕQÕQD�
JHOGL÷LQGH�I�]H��NHQGL�NDPHUDVÕQGDQ�J|UG�÷��UHVLP�LOH�GDKD�
|QFH�\�NOHQHQ�X\GX�UHVPLQL�NDUúÕODúWÕUPDNWD�YH�EX�LNL�UHVLP�
�VW��VWH�oDNÕúÕQFD\D�NDGDU�KHGHIL�DUDPDNWD���

%X� NDGDU� DNÕOOÕ� VLVWHPOHUOH� GRQDWÕOPÕú� I�]HOHULQ� KHGHIL� YXUPD�
\�]GHOHUL� YH� GR÷UXOXNODUÕQÕQ� ROGXNoD� \�NVHN� RODFD÷Õ� DúLNDUGÕU��
5RNHW� YH� I�]H� JLEL� VLVWHPOHUGH� ELOH� W�P� HOHNWURQLN� \HQLOLNOHULQ�
NXOODQÕOGÕ÷Õ� J�Q�P�]GH� HOHNWURQLN� VDYDúODU� |QHP� ND]DQPDNWD��
(OHNWURQLN� VDYDúODU�� (OHNWURQLN� +DUS� �(+��� (OHNWURQLN� 'HVWHN�
7HGELUOHUL� �('7��� (OHNWURQLN� .DUúÕ� 7HGELUOHU� �(.7��� (OHNWURQLN�
.DUúÕ� .DUúÕ� 7HGELUOHU� �(..7�� JLEL� LVLPOHUOH� VÕQÕIODQGÕUÕOPDNWD��
7�P�EXQODU�PRGHUQ� HOHNWURQLN� GRQDQÕP� \DQÕQGD� DNÕOOÕ� \D]ÕOÕPODU�
YH� \HWHQHNOL� RSHUDW|UOHU� JHUHNWLUPHNWH�� 7�P� EX� XQVXUODUÕQ� \HU�
DOGÕ÷Õ� WLSLN� LNL� VHQDU\R� ùHNLO� �� YH� �
GH� UHVPHGLOPLúWLU� >��@�� ùHNLO�
�
GD�J�Q�P�]�RSHUDV\RQODUÕQGDQ�ELULVL�UHVPHGLOPLúNHQ��ùHNLO��
GH�
|QHPOL� KDYD� WHKGLWOHUL� J|VWHULOPLúWLU�� +HU� LNL� VHQDU\RGDQ� GD�
J|U�OHFH÷L� �]HUH� W�P� RSHUDV\RQODU� HUNHQ� X\DUÕ�� KDEHUOHúPH�� DWÕú�
NRQWURO� YH� NRRUGLQDV\RQ� �]HULQH� NXUXOX� HOHNWURQLN� RUWDPGD�
JHUoHNOHQPHNWHGLU�� <DQL�� J�Q�P�]� VDYXQPD� VLVWHPOHULQGH�
HOHNWURQLN�KDEHUOHúPH��UDGDU�YH�HUNHQ�X\DUÕ�VLVWHPOHUL�YD]JHoLOPH]�
XQVXUODU�KDOLQH�JHOPLúWLU��
%XOXQGX÷X� FR÷UDIL� E|OJHGH� 7�UNL\H�� EX� YH� EHQ]HUL� URNHW� YH�
I�]HOHUH� VDKLS� \D� GD� JHOLúWLUPH� oDEDVÕ� LoHULVLQGH� RODQ� NRPúXODUOD�
oHYULOLGLU��6WUDWHMLN�NRQXPX�QHGHQL\OH�XOXVODUDUDVÕ�J|]OHU�GH�V�UHNOL�
�]HULQGH�ROGX÷X�LoLQ��7�UNL\H�VD÷ODP�ELU�XOXVDO�HNRQRPL�YH�XOXVDO�
VDYXQPD\D�VDKLS�ROPDN�]RUXQGD��6D÷ODP�ELU�HNRQRPL�YH�EXJ�QN��
GXUXP� EX� \D]ÕQÕQ� NRQXVX� GÕúÕQGD� WXWXOPXúWXU�� $QFDN�� HOHNWURQLN�
VDYDúODU� YH� W�P� �ONHQLQ� ��VDDW�� NHVLQWLVL]� J|]HWOHQPHVL�
NDSVDPÕQGD� �1DVÕO� ELU� 8OXVDO� 6DYXQPD"�� VRUXVXQXQ� \DQÕWÕ� HOH�
DOÕQPÕúWÕU���
8OXVDO�6DYXQPD�YH�(OHNWURQLN�*|]HWOHPH�
7HNQRORMLQLQ� JHOLúLPLQH� ED÷OÕ� RODUDN� VDYXQPD� VWUDWHMLOHUL� GH�
J�QGHQ� J�QH� GH÷LúPHNWHGLU�� <�]\ÕOÕQ� EDúÕQGD� NDUDGD� X]XQ�
VDYXQPD� KDWODUÕ� ROXúWXUPDN� YH� RODVÕ� G�úPDQ� KDUHNHWOHULQH� NDUúÕ�
PHY]L� DOPDN� EHOLUOH\LFL\NHQ�� LNLQFL� G�Q\D� VDYDúÕ\OD� EHUDEHU� WDQN�
YH� XoDNODUÕQ� HWNLQOL÷L� |Q� SODQD� oÕNPÕúWÕU�� 6RQ� RQ� \ÕOODUGD� LVH�
�|]HOOLNOH� N|UIH]� YH� %RVQD� VDYDúODUÕQGDQ� VRQUD�� KHU� ELUL� DNÕOOÕ�
ELOJLVD\DUODUOD� GRQDWÕOPÕú� WDNWLN�� EDOLVWLN� YH� Q�NOHHU� I�]HOHU�
J�QGHPH�JHOPLúWLU�>�@���
8OXVDO� VDYXQPD� VWUDWHMLOHUL� �ONHOHULQ� EXOXQGXNODUÕ� FR÷UDIL�
E|OJHOHUH��NRPúX��ONHOHULQ�VL\DVL��HNRQRPLN�YH�N�OW�UHO�\DSÕODUÕQD�
YH� XOXVODUDUDVÕ� NRQMHNW�UH� ED÷OÕGÕU�� gUQH÷LQ�� LNL� WDUDIÕ� RN\DQXVOD�
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ø7h�9DNIÕ��6DYXQPD�
$UDúWÕUPDODUÕ�
0HUNH]LQGH�\DUÕ�
]DPDQOÕ�oDOÕúPDNWDGÕU��
øOJL�YH�X]PDQOÕN�
DODQODUÕ�DUDVÕQGD�
(OHNWURPDQ\HWLN�
8\XPOXOXN�YH�.LUOLOLN��
%L\RHOHNWURPDQ\HWLN��
6D\ÕVDO�0RGHOOHPH��
5DGDUODU��$QWHQ�YH�
3URSDJDV\RQ��5&6�
PRGHOOHPH�YH�dRN�
DOJÕOD\ÕFÕOÕ�7�POHúLN�
6LVWHPOHU�VD\ÕODELOLU���

�GR÷DO�J�YHQOL�VÕQÕU��NDSOÕ�RODQ�$%'�\D�GD�.DQDGD�JLEL��ONHOHULQ�
VDYXQPD�DQOD\ÕúODUÕ�YH�VWUDWHMLOHUL��7�UNL\H�\DGD�øVUDLO�JLEL�G|UW�ELU�
\DQÕ� VRUXQOX� �ONHOHUOH� oHYULOL� �ONHOHUGHQ� oRN� IDUNOÕGÕU�� %XQXQOD�
ELUOLNWH� E�W�Q� XOXVDO� VDYXQPD� VWUDWHMLOHULQGH� HOHNWURQLN� KDUS� YH�
HOHNWURQLN�VDYXQPD�EHOLUOH\LFL�GXUXPD�JHOPLúWLU��$UWÕN��ONHOHU�W�P�
VDYXQPDODUÕQÕ� EHOOL� PHUNH]OHUGHQ� ��VDDW�� NHVLQWLVL]� NRQWURO�
HGHELOHFHN�J|]HWOHPH��L]OHPH��NRQWURO�HWPH��NDUDU�YHUPH��VDYXQPD�
VLODKODUÕQÕ� X]DNWDQ� NXPDQGD� HGHELOPH� JLEL� NDYUDPODU� �]HULQH�
RWXUWPDNWDGÕUODU�>���@���
*�Q�P�]GH� DPDFD� X\JXQ� VHoLOHFHN� RODQ� DOJÕOD\ÕFÕODU� J|]HWOHPH��
NRQWURO�� HUNHQ� X\DUÕ� JLEL� HOHNWURQLN� VLVWHPOHULQLQ� WHPHO� WDúÕQÕ�
ROXúWXUXU��.XOODQGÕ÷Õ�GDOJD�FLQVL��IUHNDQVÕ�\DGD�GL÷HU�SDUDPHWUHOHUL�
QH� ROXUVD� ROVXQ� KHU� DOJÕOD\ÕFÕ� GH÷LúLN� IL]LNVHO� WHPHOOHUH� VDKLSWLU��
gUQH÷LQ�� WRSUDN� DOWÕQGD� \�]H\GHQ� ELUNDo� FP� GHULQOL÷H� J|P�OHQ�
QHVQHOHUL� DOJÕODPDN� LoLQ�NXOODQÕODQ�VLVWHP� LOH��\HULQ�RQODUFD�PHWUH�
DOWÕQGD� J|P�O�� WDNWLNEDOLVWLN� I�]HOHUL�� Q�NOHHU� VLODKODUÕ� \DGD�
ELQDODUÕ� VDSWDPDN�� W�QHOOHUL� EXOPDN� LoLQ� NXOODQÕODFDN� VLVWHP� oRN�
IDUNOÕ� RODFDNWÕU�� %HQ]HU� úHNLOGH�� LNL� YDGL� DUDVÕQGDNL� VÕQÕU� ER\XQX�
J�QG�]� \DGD� JHFH� V�UHNOL� J|]HWOHPHN� LoLQ� G�ú�Q�OHQ� VLVWHP� LOH�
NDUDVXODUÕPÕ]Õ� YH� ���� GHQL]� PLOLQH� GHN� X]DQDQ� XOXVODUDUDVÕ�
VXODUGDNL� KDNODUÕPÕ]Õ� J|]HWPHN� LoLQ� NXOODQÕODFDN� VLVWHP� ELUELULQH�
KLo� EHQ]HPH\HELOHFHNWLU�� 8]XQ� PHQ]LOOL� WDNWLNEDOLVWLN� I�]HOHU� YH�
QRUPDO� KDYD� WHKGLWOHUL� LoLQ� EXJ�Q� NXOODQÕODQ�PLNURGDOJD� UDGDUODUÕ�
JHQHOGH� \HWHUOL� ROXUNHQ�� oRN� DOoDNWDQ� ����P
QLQ� DOWÕQGD�� XoDQ� YH�
DNÕOOÕ�VHQV|UOHU�YH�VD\ÕVDO�KDULWDODUOD�DUD]L\L�DGHWD�\DOD\DUDN�L]OH\HQ�
YH�UDGDUODUD�J|U�QPHGHQ�KHGHIH�NDGDU�\DNODúDELOHQ�&0�I�]HOHUL�YH�
8$9
OHU� KDYD� VDYXQPDVÕQGD� E�\�N� ELU� WHKOLNHGLU�� <LQH� UDGDU�
\DNDODQPD\DFDN�úHNLOGH�WDVDUODQDQ�KD\DOHW��VWHDOWK��XoDNODUÕQ�WLSLN�
PLNURGDOJD� UDGDUODUÕ� LOH� \DNDODQPDVÕ� oRN� ]RUGXU� �DVOÕQGD� UDGDUD�
\DNDODQPD\DQ�KD\DOHW�XoDN�GL\H�ELU�úH\�\RNWXU��EHOOL�ELU�NRQXPGD�
YH�|]HOOLNWHNL�UDGDUD�\DNDODQPD\DQ�KD\DOHW�KHGHIOHU�ELU�GL÷HU�UDGDU�
WLSL� LOH� \DNDODQDELOPHNWHGLU��� %X� QHGHQOH�� VDYXQPD� VLVWHPOHULQGH��
J|]HWOHPH� YH� HUNHQ� X\DUÕ� DPDFÕ\OD� JHQHOGH� NXOODQÕODELOHFHN�
DOJÕOD\ÕFÕ� EXOXQDPDGÕ÷ÕQGDQ� GH÷LúLN� DOJÕOD\ÕFÕODUÕQ� ELU� DUDGD�
NXOODQÕODFD÷Õ� W�POHúLN� VLVWHPOHU� |Q� SODQD� oÕNPDNWD� YH� \HQL�
DOJÕOD\ÕFÕ� JHOLúWLUPH� oDEDODUÕ� KÕ]ODQPDNWDGÕU�� <HQL� DOJÕOD\ÕFÕODU�
LoHULVLQGH�+)� YH�9+)� UDGDUODUÕQÕQ� JHOLúWLULOPHVL� oDOÕúPDODUÕ� KÕ]OD�
V�UG�U�OPHNWHGLU���
����
OL� \ÕOODUD� JHOLQGL÷LQGH� +)� ����0+]�� YH� 9+)� ������0+]��
IUHNDQVODUÕQÕ� NXOODQDQ� HOHNWURQLN� VLVWHPOHUH� �HVNL� WHNQRORMLOHU�� YH�
PLNURGDOJD� IUHNDQVODUÕQÕ� �\DNODúÕN� �*+]� YH� �VW��� NXOODQDQ�
VLVWHPOHUH� �\HQL� WHNQRORMLOHU�� GHQPHNWH\GL�� 0LNURGDOJD�
KDEHUOHúPH� VLVWHPOHUL�� PLNURGDOJD� UDGDUODUÕ�� X\GX� YHULFL� YH�
WHUPLQDOOHULQLQ� \D\JÕQODúPD\D� EDúODPDVÕ� WHNQRORMLQLQ� EXQD� D\DN�
X\GXUPDVÕQÕ� ]RUODPDNWD\GÕ��$UDGDQ� JHoHQ� RWX]� \ÕOD� \DNÕQ� V�UHGH�
PLNURGDOJD� WHNQRORMLVL� JHOLúWL�� RWXUGX� YH� HOHNWURQLN� VLVWHPOHULQ�
YD]JHoLOPH]OHUL� DUDVÕQGD� \HULQL� DOGÕ�� 6RQ� RQ� \ÕOGD�� |]HOOLNOH� UDGDU�
VLVWHPOHUL� DoÕVÕQGDQ� �HVNL� YH� \HQL� WHNQRORMLOHU�� GH\LPOHUL� \HU�
GH÷LúWLULU� JLEL� ROGX�� %XQXQ� HQ� |QHPOL� QHGHQL� \�NVHN� NDSDVLWH� YH�
KÕ]OÕ�ELOJLVD\DUODUÕQ�NXOODQÕPÕ�YH�UDGDU�LúDUHW�LúOHPH�WHNQLNOHULQGHNL�
JHOLúPHOHU� VRQXFX� +)� YH� 9+)� UDGDUODUÕQÕQ� |QHP� ND]DQPD\D�
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EDúODPDODUÕ�RODUDN�J|VWHULOHELOLU���
0LNURGDOJD� UDGDUODUÕQÕQ� NXOODQÕPÕ� XIXN� KDWWÕ\OD� VÕQÕUOÕGÕU�� %X�
QHGHQOH�� |UQH÷LQ� ]HPLQGHQ� ����P� \XNDUÕGDNL� ELU� SODWIRUPGD� ELOH�
J|U�ú� DODQÕ���NP
\L� JHoPH]��'DKD�JHQLú� E|OJHOHUL� NDSVD\DELOPHN�
LoLQ�PLNURGDOJD� UDGDUODUÕ� \D� KDYD� SODWIRUPODUÕQD� �XoDNODUD�� \D� GD�
\�NVHN�WHSHOHUH�NRQXúODQGÕUÕOÕU���
+)�9+)� IUHNDQVODUÕQÕ� NXOODQDQ� UDGDUODU� X]DN�PHVDIHOHUL� YH� JHQLú�
E|OJHOHUL� NDSVD\DELOHQ� DOJÕOD\ÕFÕODUGÕU�� g]HOOLNOH� +)� IUHNDQVOÕ�
GDOJDODU�XIXN�KDWWÕQÕQ�|WHVLQH�XODúDELOGLNOHULQGHQ�GHQL]�J|]HWOHPH�
VLVWHPOHULQGH� \D\JÕQ� RODUDN� NXOODQÕOPD\D� EDúODQPÕúODUGÕU�� <HU�
GDOJDODUÕ\OD� ���NP
\H� J|N� GDOJDODUÕ\OD� LVH� ELQOHUFH� NP
\H�
XODúDELOPHOHUL� RODVÕGÕU�� 9+)� IUHNDQVOÕ� DOJÕOD\ÕFÕODUOD� GDKD� GDU�
E|OJHOHUGH�J|]HWOHPH�YH�DOJÕODPD�\DSÕODELOLU��$\UÕFD�9+)�UDGDUODUÕ�
\�]H\GH� ELWNL� |UW�V�� DOWÕQGD� |UW�OP�ú� \DGD� JL]OHQPLú� QHVQHOHULQ�
KDYDGDQ��XoDN�\DGD�X\GXGDQ��VDSWDQPDVÕQGD�NXOODQÕOPDNWDGÕU���
0D\ÕQ�� VÕ÷ÕQDN� JLEL� J|P�O�� QHVQHOHULQ� VDSWDQPDVÕQGD� GH÷LúLN�
DOJÕOD\ÕFÕODU� NXOODQÕOPDNWDGÕU�� gUQH÷LQ�� \�]H\H� \DNÕQ� J|P�O��
QHVQHOHULQ�VDSWDQPDVÕQGD�PLNURGDOJD�DOJÕOD\ÕFÕODUÕ�NXOODQÕOÕU��'DKD�
GHULQOHUGH� J|P�O�� �FHSKDQH�� VÕ÷ÕQDN�� YE�� QHVQHOHULQ� DOJÕODQPDVÕ�
LoLQ�+)� \DGD�9+)� IUHNDQVOÕ� DOJÕOD\ÕFÕODU� NXOODQÕOPDN� ]RUXQGDGÕU��
)UHNDQV� DUWWÕNoD� ND\ÕSOÕ� ]HPLQH� HOHNWURPDQ\HWLN� HQHUMLQLQ� Q�IX]�
HWPHVL� ]RUODúÕU� YH� Q�IX]� GHULQOL÷L� D]DOÕU�� %X� QHGHQOH�� KDQJL�
]HPLQGH� QH� NDGDU� GHULQOLNWHNL� QHVQHOHULQ� DOJÕODQDFD÷ÕQD� ED÷OÕ�
RODUDN�DOJÕOD\ÕFÕ�WLSL�GH÷LúLU���
+)� UDGDUODUÕ� \HU� YH� J|N� GDOJDOÕ� +)� UDGDUODUÕ� ROPDN� �]HUH� LNL\H�
D\UÕOÕU��g]HOOLNOH�$%'�YH�dLQ�JLEL�RN\DQXVD�NÕ\Õ��ONHOHU�\XNDUÕ�+)�
IUHNDQVODUÕQÕ� ������ 0+]�� NXOODQDQ� J|N� GDOJDOÕ� +)� UDGDUODUÕQÕ�
����
OHUGHQ� EX� \DQD� NXOODQPDNWDGÕU�� gUQH÷LQ�� $%'� $WODV�
RN\DQXVXQX�$YUXSD�� 3DVLILN� RN\DQXVXQX� LVH� dLQ� NÕ\ÕODUÕQD� NDGDU�
NDSVD\DELOPHNWHGLU��*|N�GDOJDOÕ�+)�UDGDUODUÕ�KHP�NXUXOPDODUÕ�KHP�
GH� LúOHWLPOHUL� oRN� SDKDOÕ� ROGX÷XQGDQ�� J�Q�P�]GH� W�P� G�Q\D\Õ�
GH÷LúLN� \|U�QJHOHUH� \HUOHúWLUGL÷L� \�]OHUFH� X\GX� LOH� NDSVD\DELOHQ�
$%'�EX�VLVWHPOHUGHQ�YD]JHoPH\H�EDúODPÕúWÕU��gWH�\DQGDQ��DOW�+)�
IUHNDQVODUÕQÕ� �����0+]��NXOODQDQ�\HU�GDOJDOÕ�+)�UDGDUODUÕ�GH÷LúLN�
DPDoODUOD�\D\JÕQ�RODUDN�NXOODQÕOPD\D�EDúODQPÕúWÕU��*|N�GDOJDOÕ�+)�
UDGDUODUÕQD� J|UH� KHP� NXUXOXPX� KHP� GH� LúOHWLPL� VRQ� GHUHFH� XFX]�
RODQ�\HU�GDOJDOÕ�+)�UDGDUODUÕ� LOH�KHP�J|]HWOHPH��KHP�NRQWURO�KHP�
GH� RúLQRJUDILN� ELOJL� HOGH� HWPHN� RODVÕGÕU�� gUQH÷LQ�� .DQDGD�
'RQDQPDVÕ� .DQDGD� K�N�PHWL� YH� 5D\WKHRQ� .DQDGD� ILUPDVÕQÕQ�
\DNODúÕN� RQ� \ÕOGÕU� RUWDNODúD� V�UG�UG�NOHUL� oDOÕúPDODU� VRQXFX�
JHOLúWLULOHQ�YH�GHQHQHQ�LNL�UDGDUOÕ�VLVWHPL�\DNÕQ�]DPDQ�|QFH�XOXVDO�
VLVWHPLQH�NDWPÕú�YH�NXOODQPD\D�EDúODPÕúWÕU�>����@��$YUXSD�%LUOL÷L�
�\H� �ONHOHULQGHQ� $OPDQ\D�� 1RUYHo�� øQJLOWHUH� YH� øVSDQ\D
QÕQ�
ELUOLNWH� \�U�WW�÷�� |QHPOL� ELU� oDOÕúPD� RODQ� (XUR526(� �(XURSHDQ�
5DGDU� 2FHDQ� 6HQVLQJ�� SURMHVLQGH� LVH� \LQH� \HU� GDOJDOÕ� +)�
UDGDUODUÕQGDQ� N�o�N� YH� RUWD� |OoHNWH� NDSVDPDODU� LoLQ� NXOODQÕODQ�
&RGDU� YH� :HUD� VLVWHPOHUL� EDúDUÕ\OD� GHQHQPHNWHGLU� >��@�� %X�
VLVWHPOHUOH�� |UQH÷LQ� .DQDGD� K�N�PHWL� KHP� $WODV� RN\DQXVXQGD�
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]HQJLQ�SHWURO�\DWDNODUÕQÕQ�EXOXQGX÷X�7HUUD�1RYD�E|OJHVLQGHNL�GHY�
SHWURO� SODWIRUPODUÕ� LoLQ� WHKGLW� ROXúWXUDQ� NX]H\� EX]XOODUÕQÕ�
J|]HWOHPHNWH� KHP� GH� VDYXQPDVÕQÕ� J�oOHQGLUPHNWHGLU�� 1RUYHo�
K�N�PHWL� EHQ]HU� DPDoODUOD� EDWÕ� NÕ\ÕODUÕQGD� ELU� +)� UDGDUÕ�
NXOODQPDNWDGÕU�� øVSDQ\D� RúLQRJUDILN� DPDoOÕ� ELU� +)� UDGDUÕQÕ� \LQH�
(XUR526(� SURMHVL� oHUoHYHVLQGH� GHQHPHNWHGLU�� $OPDQ\D�� GHQL]�
WLFDUHWLQLQ� |QHPOL� ELU� \�N�Q�� WDúÕ\DQ�+DPEXUJ� OLPDQÕ� oHYUHVLQGH�
KHP�RúLQRJUDILN�KHP�GH�GHQL]� WUDIL÷LQLQ�NRQWURO��DPDoODUÕ\OD�+)�
UDGDUODUÕ� NXOODQPDNWDGÕU�� $%'
GH� 7HNVDV� $	0� hQLYHUVLWHVL�
|QF�O�÷�QGH� 7HNVDV� NÕ\ÕODUÕ� YH� N|UIH]L�� IÕUWÕQD�� GDOJD� \�NVHNOL÷L��
DNÕQWÕ� \|QOHUL��YE��DoÕODUÕQGDQ�RUWD�G�]H\GH�PRELO�+)� UDGDUODUÕ\OD�
V�UHNOL� GHQHWOHQPHNWHGLU�� $YXVWUDO\D�� <HQL� =HODQGD�� +RQJ� .RQJ�
YH�6LQJDSXU
GD�GD�EHQ]HU�oDOÕúPDODU�\HU�DOPDNWDGÕU��0LNURGDOJD�YH�
+)� UDGDUODUÕQÕQ� ELUOLNWH� NXOODQÕOGÕ÷Õ� YH� 7�UNL\H� JHQHOLQGH�
NXOODQÕODELOHFHN� ELU� J|]HWOHPH� VLVWHPL� |UQH÷L� ùHNLO� �
GH�
UHVPHGLOPLúWLU�� %X� VHQDU\RGD� LNLúHU� DGHW� +)� UDGDUÕ� LOH� W�P�
.DUDGHQL]� YH� $NGHQL]
LQ� �.ÕEUÕV
ÕQ� DUGÕQD� GHN�� NDSVDQDELOGL÷L�
J|VWHULOPHNWHGLU�� %HQ]HU� úHNLOGH� (JH$NGHQL]� JLULú�oÕNÕúÕ� GD� ELU�
DGHW� +)� UDGDUÕ� LOH� NDSVDQPDNWDGÕU�� %XQODU� LODYH� RODUDN� NULWLN�
E|OJHOHUGH� NXOODQÕODFDN� NDUDGD� NRQXúOX� PLNURGDOJD� UDGDUODUÕ� YH�
LVWHQLUVH�V�UHNOL�\D�GD�]DPDQ�]DPDQ�NDOGÕUÕODFDN�ELU�XoDNWD�NRQXúOX�
ELU� PLNURGDOJD� UDGDUÕ� LOH� W�P� 7�UNL\H
QLQ� V�UHNOL�� NHVLQWLVL]�
NDSVDQPDVÕ� RODVÕGÕU�� %|\OH� DPDo� LoLQ� JHUoHN� VHQDU\RQXQ�
oÕNDUÕOPDVÕ� oRN� |QHPOLGLU� YH� EXQXQ� LoLQ� FLGGL� DOW\DSÕ� oDOÕúPDVÕ�
YH\D�NDSVDPD�DQDOL]OHUL�\DSÕOPDOÕGÕU���
6RQXoODU�YH�gQHULOHU�
'H÷LúHQ� G�Q\DGD� HOHNWULNHOHNWURQLN� YH� ELOJLVD\DU�P�KHQGLVOHULQLQ�
LOJL� YH� VRUXPOXOXN� DODQODUÕ� J�QO�N� \DúDPGDQ� XOXVDO� VDYXQPD\D��
WLFDUHWWHQ�H÷LWLPH�GHN�JHQLúOHPHNWHGLU��0RGHUQ�HOHNWURQLN�FLKD]ODU��
J�oO�� ELOJLVD\DU� GRQDQÕPODUÕ� YH� DNÕOOÕ� \D]ÕOÕPODUOD� ROXúWXUXODQ�
VLVWHPOHU�KHPHQ�KHU�DODQGD�NXOODQÕOPDNWDGÕU��%X�GXUXPGD�GD�ELOJL�
YH� KDEHUOHúPH� J�YHQOL÷L� |QHPOL� VRUXQODUÕQ� EDúÕQGD� JHOPHNWH��
+HPHQ� KHU� VLVWHPH�ELU� JLULú� \D� GD� oÕNÕúÕ� RODQ� ,17(51(7�D÷ÕQÕQ�
HNRQRPLN��WLFDUL��VDYXQPD�YH�EHQ]HUL�DODQODUGD�\DUDWDFD÷Õ�LOHWLúLP�
J�YHQOL÷L� VRUXQX� XOXVDO� G�]H\GH� HOH� DOÕQPDVÕ� JHUHNHQ� |QHPOL� ELU�
ROJXGXU�� %XJ�QOHUGH� ,17(51(7� �]HULQGH� ED]Õ� NÕVÕWODPDODUD�
JLGLOPHVL�� J�YHQOLN� ELULPOHULQFH� L]LQVL]� L]OHPH� \DSÕOPDVÕ� JLEL�
JLULúLPOHU�EDúWD�$%'�ROPDN��]HUH�ELUoRN��ONHQLQ�J�QGHPLQGHGLU��
$QFDN��úLIUHOHPH�YH�ELOJL�KDEHU�J�YHQOL÷L�VDGHFH�VDYXQPD�DODQÕQGD�
NXOODQÕOPDPDNWDGÕU��dRN�GDKD�ID]ODVÕ�HOHNWURQLN�WLFDUHW��EDQNDFÕOÕN�
JLEL� DODQODUGD� GD� YD]JHoLOPH]� XQVXU� ROGX÷XQGDQ� \DNÕQ� ELU�
JHOHFHNWH� EX� JLULúLPOHULQ� NDEXO� J|UHFH÷LQL� V|\OHPHN� ]RUGXU�� 2�
QHGHQOH�� ELOJL�KDEHU� J�YHQOL÷LQLQ� HOHNWURQLN� RUWDPGD�ELU� QXPDUDOÕ�
VRUXQ� ROPD\Õ� V�UG�UHFH÷L� YH� úLIUHOHPH� EHQ]HUL� WHNQLNOHULQLQ�
YD]JHoLOPH]� DUDoODU� RODUDN� NDODFD÷ÕQÕ� V|\OHPHN� \DQOÕú�
ROPD\DFDNWÕU���
$\UÕFD��7�UNL\H�JLEL��o�WDUDIÕ�GHQL]OHUOH�oHYULOL�ELU��ONHQLQ�NÕ\ÕODUÕ�
GDKLO� VÕQÕUODUÕQÕQ� NHVLQWLVL]� J|]HWOHQPHVL� J�YHQOLN� YH� XOXVDO�
VDYXQPD� DoÕVÕQGDQ� |QHPOLGLU�� %XQXQ� \DQÕQGD� WHU|U�� NDoDNoÕOÕN��
\DVDN�DYODQPD��oHYUH�NRUXPD��EDOÕNoÕOÕN��RúLQRJUDIL��NDoDN�J|oPHQ�
VRUXQX� JLEL� ELUoRN� QHGHQOH� GH� NHVLQWLVL]� J|]HWOHPH� JHUHNOLGLU��
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g]HOOLNOH� ELOJLVD\DU� WHNQRORMLOHULQGHNL� JHOLúPHOHUH� SDUDOHO� RODUDN�
J�oO�� VD\ÕVDO� LúDUHW� LúOHPH� WHNQLNOHULQLQ� X\JXODQDELOLU� ROPDVÕ\OD�
+)�YH�9+)�UDGDUODUÕ�JLEL�\HQL�DOJÕOD\ÕFÕ�WLSOHUL�NXOODQÕOÕU�ROPXúWXU��
%X� UDGDUODU� JHOLúWLUPH� YH� GHQHPH� DúDPDODUÕQGDQ� NXOODQÕP�
DúDPDVÕQD�JHoPH\H�EDúODPÕúODUGÕU��gQFHOHUL�PLNURGDOJD�UDGDUODUÕQÕ�
WDPDPOD\ÕFÕ� DOJÕOD\ÕFÕODU� RODUDN� G�ú�Q�O�UNHQ� DUWÕN� DQD� DOJÕOD\ÕFÕ�
RODUDN� GD� NXOODQÕODELOHFHN� VHYL\H\H� JHOPH\H� EDúODPÕúODUGÕU��
7�UNL\H� LoLQ� EXJ�Q� JHOLQHQ� QRNWDGD�� |]HOOLNOH� \�NVHN� WHNQRORML\H�
PDKNXP� ROPDGDQ� EX� \HQL� WLS� +)� YH� 9+)� UDGDUODUÕQD� NROD\� YH�
XFX]� \ROODUGDQ� VDKLS�ROPD�RODQD÷Õ� YDUGÕU��.RQX\OD� LOJLOL� ELULNLPH�
VDKLS� ROPD� \DQÕQGD� EX� VLVWHPL� LVWHQLUVH� WDPDPHQ� \HUOL� \D� GD�
XOXVODUDUDVÕ� NRQVRUVL\XP� úHNOLQGH� DPD� E�\�N� ELU� RUDQGD� \HUOL�
NDWNÕ\OD��UHWHELOHFHN�XOXVDO�GHQH\LP�GH�EXOXQPDNWDGÕU�>�@���
6RQ�RODUDN�����(\O�O�VDOGÕUÕODUÕQÕQ�KHPHQ�KHU�DODQGD�G�ú�QFHOHULQ��
SODQODUÕQ� YH� VWUDWHMLOHULQ� VLO� EDúWDQ� J|]GHQ� JHoLULOPHVL� V�UHFLQL�
EDúODWDFD÷ÕQÕ�V|\OHPHN�VDQÕUÕP�IDOFÕOÕN�ROPD\DFDNWÕU��7HNQRORML\H��
SDKDOÕ� VLVWHPOHUH� \DSÕODQ� \DWÕUÕPODU� NDGDU� �EHONL� GDKD� ID]ODVÕQÕQ��
LQVDQD�� H÷LWLPH�� EDUÕúD� YH� KDNoD� E|O�ú�PH�\DWÕUÕP� \DSPD�]DPDQÕ�
JHOGL�YH�JHoPHNWH���
.D\QDNODU�
�� 2�6DOFDQ���%LOJL�*�YHQOL÷L���6LODKOÕ�.XYYHWOHU�'HUJLVL��6D\Õ�

�����VI��������(NLP�������
�� %N]�� +WWS���ZZZ�DOSYLVLRQ�FRP� �� �UHVLPGHNL� úLIUHOHPH� EX�

VLWHGHQ� �FUHWVL]� DOÕQDQ� 6LJQLW� '(02� SURJUDPÕ� LOH�
JHUoHNOHQPLúWLU���

�� &XPKXUL\HW�%LOLP�7HNQLN��VD\Õ���������(NLP������VD\ÕVÕ��
�� %N]�� +WWS���ZZZ�IDV�RUJ�� YH� +WWS���ZZZ�FKLQIR�QD\Y�PLO�

VLWHOHUL��
�� /�� 6HYJL�� �8OXVDO� 6DYXQPD� 6LVWHPOHUL� 8OXVDO� $5*(�

.XUXOXúODUÕ��� 06%� $UDúWÕUPD� 7HNQRORML� YH� )DDOL\HWOHUL�
%�OWHQL��6D\Õ�����VD\ID�������.DVÕP��������

�� /�� 6HYJL�� �8]XQ� 0HQ]LOOL� )�]HOHU� YH� (UNHQ� 8\DUÕ�
6LVWHPOHUL���...�+DYD�6DYXQPD�2NXOX� YH�(÷LWLP�0HUNH]�
.RPXWDQOÕ÷Õ�+DYD�6DYXQPD�'HUJLVL��(\O�O�������øVWDQEXO��
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5DGDUV��3DUW�,,�2SHUDWLRQDO�6WDWXV�DQG�6\VWHP�3HUIRUPDQFH���
,(((� $QWHQQDV� DQG� 3URSDJDWLRQ� 0DJD]LQH�� 9RO�� ���� 1R���
�EDVÕOPDNWD���2FW��������

��� /�� 6HYJL�� �7DUJHW� 5HIOHFWLYLW\� DQG� 5&6� ,QWHUDFWLRQ� LQ�
,QWHJUDWHG�0DULWLPH�6XUYHLOODQFH�6\VWHPV�%DVHG�RQ�6XUIDFH�
:DYH�+)� 5DGDU� 5DGDUV��� ,(((�$QWHQQDV� DQG� 3URSDJDWLRQ�
0DJD]LQH��9RO������1R����SS�������)HE��������

��� +��*XQWKHU��HW�DOO���7KH�(XUR526(�3URMHFW���3URFHHGLQJV�RI�
WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RI� WKH� $PHULFDQ�
0HWHRURORJLFDO� 6RFLHW\� RQ� �,QWHUDFWLYH� ,QIRUPDWLRQ� DQG�
3URFHVVQJ� 6\VWHPV� �,,36�� IRU� 0HWHUHRORJ\�� 2FHDQRJUDSK\�
DQG� +\GURORJ\��� &DOLIRUQLD�� 86$�� SS� ����������� ������
-DQXDU\�������

6D\ID��������

����������ILOH���&�?'RFXPHQWV�DQG�6HWWLQJV?KDNNÕ�QO�?'HVNWRS?���?VHYJL�KWPO


