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0�KHQGLVOLN�0LPDUOÕN�)DN�OWHVL�E�Q\HVLQGH�\HU�DOPÕú�����������\ÕOÕQGD�\�NVHN�OLVDQV�YH����������
\ÕOÕQGD� OLVDQV�H÷LWLPL�YHUPH\H�EDúODPÕú�������\ÕOÕQGDQ� LWLEDUHQ�\�NVHN� OLVDQV�YH�GRNWRUD�H÷LWLPLQL��
����� \ÕOÕQGDQ� LWLEDUHQ� GH� OLVDQV� H÷LWLPLQL� LQJLOL]FH� RODUDN� V�UG�UPHNWHGLU�� ����� \ÕOÕQGD� IDN�OWHQLQ�
\HQLGHQ�\DSÕODQPDVÕ�VÕUDVÕQGD��GR÷DO�RODUDN��0�KHQGLVOLN�)DN�OWHVL�LoHULVLQGH�\HU�DOPÕú�YH����������
\ÕOÕ�J�]�G|QHPLQGH�%XFD�.D\QDNODU�.DPS�V�
QGHNL�\HQL�ELQDVÕQD�WDúÕQPÕúWÕU��
øQJLOL]FH� H÷LWLP� \DSWÕ÷ÕQÕ]Õ� EHOLUWWLQL]"� <DEDQFÕ� ELU� GLOGH� P�KHQGLVOLN� H÷LWLPLQL� GR÷UX�
EXOX\RUPXVXQX]"��
8]HULQGH�FRN�G�ú�Q�OPHVL�YH� WDUWÕúÕOPDVÕ�JHUHNHQ�ELU�NRQX��(OHNWULN�0�KHQGLVOHUL�2GDVÕ�E|\OH�ELU�
WDUWÕúPD\Õ�EDúODWÕUVD�oRN�\DUDUOÕ�ROXU��ùX�DQGD�VDGHFH��ELOJLQLQ�KÕ]OÕ��GR÷UX�YH�\DUDWÕFÕOÕ÷Õ�EHVOH\HQ�ELU�
úHNLOGH� DNWDUÕOPDVÕ� LoLQ� P�KHQGLVOLN� YH� ELOLP� GLOL� RODUDN� ]HQJLQ� ELU� DQDGLOGH� H÷LWLP� \DSPD\Õ�
KHGHIOHPHN�JHUHNWL÷LQL�EHOLUWPHN�LVWHULP���
%|O�P�Q�]GH�NDo�DGHW�YH�KDQJL�ODERUDWXYDUODU�YDU"�.Do�|÷UHWLP��\HQL]�PHYFXW"�
/LVDQV�SURJUDPÕQGDNL�GHUVOHUH� LOLúNLQ� GHQH\OHULQ�� ELWLUPH�SURMHOHULQLQ� YH� X\JXODPDOÕ� DUDúWÕUPDODUÕQ�
\DSÕOGÕ÷Õ�DQWHQ�YH�PLNURGDOJD��ELOJLVD\DU�VLVWHPOHUL��EL\RPHGLNDO��HOHNWULN�PDNLQDODUÕ��HOHNWURQLN�YH�
WHPHO� HOHNWULN�� HQHUML�� NRQWURO�� PLNURLúOHPFLOHU�� SURMH� YH� WHOHNRP�QLNDV\RQ� ODERUDWXDUODUÕ�
EXOXQPDNWDGÕU�� +HSVLQLQ� H÷LWLP� YH� DUkúWÕUPD� LoLQ� \HWHUOL� ROGX÷XQX� V|\OHPHN� JHUoH÷L� \DQVÕWPD]��
9DNÕI� �QLYHUVLWHOHUL� |UQH÷LQGH� GDKD� DoÕN� J|U�OG�÷�� JLEL� ODERUDWXDUODU� �QLYHUVLWHOHULQ� DOW\DSÕVÕQÕQ�
E�WoHOHUL�HQ�ID]OD�]RUOD\DQ�NÕVPÕ��
<HWNLQ� ROGX÷XPX]X� G�ú�QG�÷�P�]� YH� ODERUDWXDUODUÕPÕ]GD� JHUoHNOHúWLUGL÷LPL]� X\JXODPDOÕ�
DUDúWÕUPDODU�RODUDN�PLNURLúOHPFL�WDEDQOÕ�VLVWHP�WDVDUÕPÕ��HOHNWULN�PDNLQDODUÕQÕQ��UHWLPL��U�]JDU�HQHUML�
VLVWHPOHUL�� J�o� HOHNWURQL÷L�� EL\RPHGLNDO� LúDUHW� LúOHPH�� DQWHQ� WDVDUÕPÕ� YH� |Oo�P��� HOHNWURPDJQHWLN�
DODQ� YH� \D\ÕOÕP� |Oo�P��� HQG�NVL\RQ� ÕVÕWPD� VLVWHPOHUL� YH� |U�QW�� WDQÕPD� J|VWHULOHELOLU�� %HOLUWLOHQ�
DODQODUGD�HQG�VWUL\H�GDQÕúPDQOÕN��WHVW��|Oo�P��ELOLUNLúLOLN�KL]PHWOHUL�YHULOPHNWH�YH�$UDúWÕUPD�)RQX�YH�
7h%ø7$.�SURMHOHUL�\�U�W�OPHNWHGLU��
$NDGHPLN� NDGURPX]� �� SURIHV|U�� �� GRoHQW�� ��� \DUGÕPFÕ� GRoHQW�� �� GRNWRUDOÕ� |÷UHWLP� J|UHYOLVL�� ���
DUDúWÕUPD� J|UHYOLVL� YH� �� X]PDQGDQ� ROXúX\RU�� 2÷UHWLP� �\H� YH� J|UHYOLOHULQLQ� KHPHQ� KHPHQ� \DUÕVÕ�
øQJLOWHUH��$PHULND�YH�$OPDQ\D�JLEL��ONHOHULQ��QLYHUVLWHOHUL� LOH� ø7h��2'7h��%LONHQW�h��JLEL�\XUWLoL�
�QLYHUVLWHOHUGH�� GL÷HU� \DUÕVÕ� LVH�'(h
QGH� GRNWRUD� oDOÕúPDODUÕQÕ� WDPDPODPÕúODUGÕU�� )DUNOÕ� �QLYHUVLWH�
N�OW�UOHULQLQ� ELUDUD\D� JHOPLú� ROPDVÕQÕQ� DNDGHPLN� YH� \|QHWVHO� NRQXODUGD� JHWLUGL÷L� ]HQJLQOL÷LQ� YH�
HVQHNOL÷LQ� \DUDUÕQÕ� J|UPHNWH\L]�� ù�SKHVL]�� DNDGHPLN� NXUXPODUÕQ�� ELU� E�W�Q� RODUDN�� �RNXO� ROPD��
QLWHOL÷L� EXOXQPDOÕGÕU�� 9DURODQ� DNDGHPLN� NDGURQXQ� oR÷XQOX÷XQXQ� %|O�P
�Q� OLVDQV� SURJUDPÕQGDQ��
KHPHQ� KHPHQ� \DUÕVÕQÕQ� %|O�P
�Q� GRNWRUD� SURJUDPÕQGDQ� \HWLúPLú� ROPDODUÕ� YH� DUDúWÕUPD�
J|UHYOLOHULQLQ� ��
�Q�Q� %|O�P
GH� GRNWRUD� H÷LWLPOHULQL� V�UG�U�\RU� ROPDVÕ� |÷UHQFLDUDúWÕUPD�
J|UHYOLVL|÷UHWLP� �\HVL� SLUDPLGLQLQ� \DSÕODQPDVÕQGD� DúDPD� ND\GHGLOGL÷LQL� J|VWHUL\RU�� %|O�P�
EDúNDQOÕ÷Õ�J|UHYLQL�VÕUD\OD��VWOHQHQ�3URI��'U��+DNNÕ�ù��2UDQo��3URI��'U��0HWH�6HYHUFDQ�YH�3URI��'U��
.HPDO�g]PHKPHW
LQ�GH÷HUOL�NDWNÕODUÕQÕ�EXUDGD�DQPDN�JHUHNLU���
2÷UHQFL� VD\ÕQÕ]�� PH]XQ� RODELOHQOHU� YH� \XUW� GÕúÕQD� JLGHQOHULQ� VD\ÕVÕ� NDo"� "� 1H� W�U� EXUVODU�
YHUL\RUVXQX]"��
/LVDQV� SURJUDPÕQGD� ����� OLVDQV�VW�� SURJUDPÕPÕ]GD� ��� |÷UHQFLPL]� YDU�� 6RQ� \ÕOODUGD� ���� FLYDUÕQGD�
266�WDEDQ�SXDQÕ�LOH����|÷UHQFL�ND\ÕWODQÕ\RU��,\L�ELU�GLOLPGHQ�JHOHQ�|÷UHQFLOHUH�L\L�ELU�H÷LWLP�KL]PHWL�
YHUPHN� J|UHYL� EL]LP�� %HOLUWWL÷LP� NRQWHQMDQD� VRQ� LNL� \ÕOGÕU� ���� RUDQÕQGD� GLNH\� JHoLúOH� PHVOHN�
\�NVHN�RNXOODUÕQGDQ�|÷UHQFL�HNOHQPHNWHGLU�������SXDQOÕN�ELU�IDUNÕ�NÕVD�GHYUH�HWPHQLQ�����ELQOHUFH�
|÷UHQFLQLQ� VÕUDVÕQÕ� DOPDN� DQODPÕQD� JHOGL÷L� ELOJLVL� LOH� ELU� \DQOÕúOÕN� ROGX÷XQX� G�ú�Q�\RU� YH� <g.�
WDUDIÕQGDQ� X\JXODPDQÕQ� G�]HOWLOHFH÷LQL�� ø7h�� g'7h� YH� %h
QGH� ROGX÷X� JLEL� ��� G�]H\LQH�
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LQGLULOHFH÷LQL� XPX\RUX]�� %DKDU� G|QHPL� VRQX� LOH� ������ J�]� G|QHPL� VRQX� LOH� ����� |÷UHQFL� PH]XQ�
HWPHNWH\L]��<DNODúÕN���
L�0(%��<2.�YH\D�GL÷HU�ND\QDNODUGDQ�RODQDN�EXODUDN� DNDGHPLN�JHOHFHN�
LoLQ�YH\D�P�KHQGLV�RODUDN�oDOÕúPDN��]HUH�\XUW�GÕúÕQD�JLGL\RU��(÷LOLP�EX�\ÕO�HNRQRPLN�NUL]GHQ�GROD\Õ�
oRN� NXYYHWOHQGL�� *LWPH\L� DNOÕQD� NR\DQ�� FD\GÕUDPDGÕ÷ÕPÕ]� PH]XQODUD� \XUW� GÕúÕ� �QLYHUVLWHOHU��
KDNNÕQGD� ELOJL� YHUL\RU�� EDúYXUXODUÕLÕGD� \DUGÕPFÕ� ROX\RUX]�� *HUL\H� G|QPHOHUL� LoLQ� \DSWÕ÷ÕPÕ]�
WHONLQOHULQ�PDGGL� ELU� WHPHOL� \RN� WDELL�� ø\L� \HWLúHQ�QLWHOLNOL� LQVDQODUÕPÕ]�\HWLúWLNOHUL� EX� �ONH\H� NDWNÕ�
\DSPDGÕNODUÕ�V�UHFH�QLWHO�G|Q�ú�P��VD÷OD\DFDN�NULWLN�\R÷XQOXúPD�ELU�W�UO��VD÷ODQDPD]�GL\HUHN��ONH�
VHYJLVLQL�JHWLGHPH�JHWLUL\RUX]���
%|O�P�Q�]GHQ�PH]XQ�RODQ�|÷UHQFLOHU�KDQJL�VHNW|U��WHUFLK�HGL\RU"�
6RQ����\ÕOGD� LOHWLúLP�VHNW|U�QGH� ,]PLU
GH�ROXúDQ� WDOHELQ�|QHPOL�ELU� NÕVPÕ�PH]XQODUÕPÕ]� WDUDIÕQGDQ�
NDUúÕODQPÕúWÕU�� 7�UN� 7HOHNRP� �,]PLU�� YH� 9HVWHO
GH� oDOÕúDQ� KHU� ELUL� ���� FLYDUÕQGD� RODQ�
HOHNWULNHOHNWURQLN� P�KHQGLVL� NLWOHVLQLQ� ���
Õ� E|O�P�P�]� PH]XQXGXU�� (QHUML� �UHWLPL�� GD÷ÕWÕPÕ�
NRQXODUÕQGD� GD� QLWHOLNOL� ELU� H÷LWLP� YHUPHNWH\L]��gQHPLQL� KLo� ELU� ]DPDQ� \LWLUPH\HFH÷L� KDWWD� |QHP�
ND]DQDFD÷Õ� |QJ|U�OHQ� HQHUML� VHNW|U�QGH� \HU� DODQ� NXUXOXúODUGD� GD� PH]XQODUÕPÕ]� E�\�N� RUDQODUGD�
EXOXQPDNWDGÕU���
0HYFXW� GXUXPGD� JHOGL÷LQL]� QRNWD� LVWHGL÷LQL]� QRNWD� PÕ"� ù|\OH� ROVD\GÕ� GHGL÷LQL]� ROGX� PX� KLo"�
%XJ�QN��NRúXOODU�LoLQGH�ELOLPVHO�DUDúWÕUPD�\DSDELOL\RU�PXVXQX]"�
0�KHQGLVOLN� YH� WHPHO� ELOLPOHU� DODQÕQGD� ����� NLWDS�� ��� V�UHOL� \D\ÕQ� LoHUHQ�� RWRPDV\RQX�
WDPDPODQPÕú��HOHNWURQLN�HULúLPL�RODQ�ELU�N�W�SKDQH\H�VDKLS�ROGX÷XPX]��\ÕOGD�|÷UHWLP��\HVL�EDúÕQD�
G�úHQ� QLWHOLNOL� GHUJL� \D\ÕQÕ� VD\ÕVÕQÕQ� �� ROGX÷X�� WHNQRORMLN� �U�QH� G|Q�úHQ� DUDúWÕUPD� SURMHOHULQLQ�
\DSÕOÕ\RU� ROGX÷X�� �� |÷UHQFL\H� HQ� D]� ELU� ELOJLVD\DU� G�úW�÷��� WHPHO� \D]ÕOÕPODUÕQ� KHSVLQH� VDKLS�
ROGX÷XPX]��'63��VD\ÕVDO�VLVWHP�YH�\HQLOHQPLú�KDEHUOHúPH��NRQWURO�ODERUDWXDUODUÕQÕQ�PHYFXW�ROGX÷X�
ELU�QRNWDGD�ROPDN�LVWHUGLN��
.RúXOODUÕQ� QH� GXUXPGD� ROGX÷X�� KDWWD� JHoPLúWHNL� GXUXPD� J|UH� NRQXPXQXQ� QH� ROGX÷X� VRUXQX]XQ�
]HPLQLQGH�� HQ� D]ÕQGDQ� P�KHQGLVOLN� FDPLDVÕQÕQ� PDOXPX� RODUDN�� GXUX\RU�� *HUHN� GHYOHW� JHUHNVH�
HQG�VWUL��QLYHUVLWHOHUH�X\JXODPDOÕ�DUDúWÕUPDODUD�|QF�O�N�HWPH�J|UHYL�YHUPL\RU��E|\OH�ELU�WDOHS�\RN��
$UDúWÕUPD� SURMHOHULQH� GHVWHN� YHULOPL\RU� GHPHN� LVWHPL\RUXP�� '37�� 7h%ø7$.�� $)6� SURMHOHULQGH�
DUDúWÕUPD�DODQÕ�YH�\DSÕODFDN�Lú�|QHUHQOHU�WDUDIÕQGDQ�EHOLUOHQL\RU��GHVWH÷LQ�KDQJL�|QHUL\H�YHULOHFH÷LQLQ�
EHOLUOHQPHVL� YH� DUGÕQGDQ� GHQHWOHPH� J|UHYL� GHVWHN� YHUHQ� NXUXPODU� WDUDIÕQGDQ� \DSÕOÕ\RU�� 2ODVÕ�
WDOHSOHUH� NDUúÕ� DU]� \DUDWÕ\RUX]��0DGGL� NDUúÕOÕ÷Õ� �RODQ� FLGGL�P�KHQGLVOLN� WDOHSOHULQH� �QLYHUVLWHOHUGH�
o|]�P�Q� PXWODND� �UHWLOHELOHFH÷LQL� G�ú�Q�\RUXP�� ��� \ÕOGDQ� X]XQ� ELU� V�UHGLU� �ONHQLQ� HQ� VHoNLQ�
EH\LQOHULQLQ�GH÷LúPH]�ELU� úHNLOGH� LON��o� VÕUDGDNL� WHUFLKOHULQGHQ�ELUL�RODQ�ELU�DODQ�HOHNWULNHOHNWURQLN�
P�KHQGLVOL÷L��7HOHIRQ��WHOHYL]\RQ��ELOJLVD\DU�YH�VD\PDNWD�]RUODQDFD÷ÕPÕ]�VD\ÕGD�HOHNULN�HQHUMLVL�LOH�
oDOÕúDQ�FLKD]ODU�JLEL��U�QOHUL�LOH�\DúDPÕPÕ]Õ�HQ�oRN�HWNLOH\HQ�P�KHQGLVOLN�GDOÕ�RODUDN�JHoHQ�\�]\ÕOD�
GDPJDVÕQÕ�YXUPXúWXU��8\JXODPDOÕ�YH�NXUDPVDO�\|QOHUGH�KÕ]OD�JHOLúHQ�EX�DODQGDNL�VHoNLQ�ELU� LQVDQ��
NRúXOODUÕ� QH�ROXUVD�ROVXQ� Lo�GLQDPL÷L� LOH�X\JXODPDOÕ� DUDúWÕUPD�\DSPD\D� oDOÕúÕU��NXUDPVDO�DUDúWÕUPD�
\DSDU� ELOLPVHO� GHUJLOHUGH� \D\ÕQODU�� GX\XUXU��2÷UHWLP� �\HOHULQLQ�PDDúODUÕQÕ� KDNHWPH� QHGHQL� RODUDN�
J|U�OHQ� YH� DVOL� J|UHY� RODUDN� ELoLOHQ� �OLVDQV�� H÷LWLPLQL� \HULQH� JHWLUPH� GÕúÕQGD� �QLYHUVLWHOHUGH� ELU�
úH\OHU� \DSÕOÕ\RU� ROPDVÕQÕ� DQFDN� E|\OH� DoÕNOD\DELOL\RUXP��(Q� \�NVHN� DNDGHPLN� NRQXPGD� ELOH� \HQL�
PH]XQ� ELU� P�KHQGLVLQ� DOGÕ÷Õ� �FUHW� NDGDU� ELU� PDDú� DODQ� |÷UHWLP� �\HOHULQH� \|QHOLN� RODUDN�� EX�
DNDGHPLN�NRQXPODUD� HULúPHN� LoLQ�ELOLPVHO� DUDúWÕUPD�\DSÕ\RUODU�� \DSPDODUÕ� JHUHNLU� ELoLPLQGHNL�ELU�
\DNODúÕPÕ�KLo�QHVQHO�EXOPX\RUXP���
'HYOHWLQ�\DSPDVÕ�JHUHNHQOHU�GÕúÕQGD�YDNÕIODUÕQ�\D�GD�VHNW|U�Q�\DSPDVÕ�JHUHNHQOHU�ROPX\RU�PX"�
%LONHQW� ELU� H÷LWLP� YDNIÕQÕQ� \DSPDVÕ� JHUHNHQOHUH� J�]HO� ELU� |UQHN� ROXúWXUX\RU�� 1LWHOLNOL� |÷UHWLP�
�\HOHULQH�VD÷ODQDQ�RODQDNODU�YH�VRQXFXQGD�ELOLPVHO��UHWNHQOLN�UDNDPODUOD�RUWDGD��.Ro��6DEDQFÕ�JLEL�
�ONH� HQG�VWULVLQLQ� |QGH� JHOHQ� WHPVLOFLOHULQFH� NXUXODQ� �QLYHUVLWHOHUGHQ� GH� WHNQRORMLN� �UHWNHQOLNGH�
\HQL� DWÕOÕPODU� EHNOL\RUX]�� ø]PLU
GH� GH� EHQ]HU� JLULúLPOHU� LoLQ� RUWDP� X\JXQ�� H÷LWLP� YH�
HOHNWULNHOHNWURQLN� P�KHQGLVOL÷LQLQ� ED]Õ� DODQODUÕ� LoLQ� J�]HO� ELU� DWPRVIHU� \DUDWÕODELOLU�� *HQLú� ELU�
|÷UHQFL�NHVLPLQL�H÷LWPH�YH�NDODEDOÕN�ELU�LGDULDNDGHPLN�SHUVRQHOL�LVWLKGDP�HWPH�\�N��DOWÕQGD�H]LOHQ�
GHYOHW� �QLYHUVLWHOHULQGH� V�UG�U�OH� JHOHQ� H÷LWLPL� D\QÕ� QLWHOLNWH� YH\D� GDKD� D]� QLWHOLNOL� RODUDN� \HULQH�
JHWLUPHN�YDNÕIODU�YH�|]HO�VHNW|U�Q�KHGHIL�GH÷LOGLU�VDQÕUÕP���
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<g.
�Q�LúOHYLQL�QDVÕO�GH÷HUOHQGLUL\RUVXQX]"�
8QLYHUVLWHOHU� DUDVÕ� NRRUGLQDV\RQX� VD÷OD\DFDN�� H÷LWLP� YH� DUDúWÕUPD� HWNLQOLNOHULQGH� ROPDVÕ� JHUHNHQ�
NXUDOODUÕQ�LúOHWLOPHVLQL�\|QOHQGLUHFHN��GHQHWOH\HFHN�PHUNH]L�ELU�\DSÕQÕQ�YDUOÕ÷ÕQD�EHONL����\ÕO�|QFH�
NDUúÕ� oÕNDQ� ROGXNoD� JHQLú� ELU� NLWOH� YDUGÕ�� VDQÕUÕP� úLPGL� oRN� D]GÕU�� <2.
�Q� EX� LúOHYOHUL� \HULQH�
JHWLUPHVLQGH� DNVDPDODU� ROGX÷XQX� G�ú�Q�\RUXP�� +HU� �QLYHUVLWH� DWDPD� YH� \�NVHOWPHOHUGHNL�
NULWHUOHULQL� NHQGL� EHOLUOL\RU�� H÷LWLPGH� DNUHGLWDV\RQ� HWNLQOLNOHULQL� NHQGL� \�U�W�\RU�� KDQJL�
�QLYHUVLWHOHULQ� OLVDQV� SURJUDPÕQÕQ� ELU� �QLYHUVLWHGHNL� ELU� E|O�P�Q� SURJUDPÕQD� HúGH÷HU� ROGX÷XQXQ�
VDSWDQPDVÕ� R� E|O�PH� EÕUDNÕOPÕú� GXUXPGD�� 'L\HOLP�� ELU� \XUW� GÕúÕ� �QLYHUVLWHQLQ�� LoLQGH�
HOHNWULNHOHNWURQLN� P�KHQGLVOL÷L� LOH� LOJLOL� VDGHFH� ]LUDDW� PDNLQDODUÕ� HOHNWULILNDV\RQX� �]HULQH� ELUNDo�
GHUVLQ� EXOXQGX÷X� ELU� OLVDQV� SURJUDPÕQGDQ� GLSORPD� DOPÕú� ELU� P�KHQGLVLQ� LQWLEDNÕQÕQ� \DSÕOÕS�
\DSÕOPD\DFD÷Õ�<2.
GH�GH÷LO�EDúYXUXODQ�E|O�PGH�NDUDUODúWÕUÕOÕ\RU���
%|O�P�Q�]�Q� (02� LOH� LOLúNLOHULQL� QDVÕO� GH÷HUOHQGLUL\RUVXQX]�� QDVÕO� ROPDVÕ� JHUHNWL÷LQL�
G�ú�Q�\RUVXQX]"�
,]PLU� (02� LOH�� |]HOOLNOH� H÷LWLP� PHUNH]L� LOH� E|O�P�P�]�Q� LOLúNLOHUL� oRN� ROXPOX� G�]H\GH��
%|O�P�P�]GH� G�]HQOHGLNOHUL� YH� KHU� KDIWD� JHUoHNOHúPHNWH� RODQ� VHPLQHU� GL]LVL� LOH� |÷UHQFLOHULPL]LQ�
P�KHQGLVOLN� \DúDPÕQD� KD]ÕUODQPDVÕQGD�� JHOHFHNWH� \HU� DODFDNODUÕ� HOHNWULNHOHNWURQLN� P�KHQGLVOL÷L�
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