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=DVRE\�LQIRUPDF\MQH�Z�DVSHNFLH�UR]EXGRZ\��VLHFL
PHWURSROLWDOQ\FK

àXNDV]�*ZDUD���:DOGHPDU�:R QLDN�

���:VW S

(SRN �LQIRUPDFML�]DSRF] WNRZDáR�ZSURZDG]HQLH�QRZRF]HVQ\FK�L�EDUG]R�VNXWHF]Q\FK
PHWRG�NRPXQLNDFML��']L NL�Z\QDOH]LHQLX�SUDV\�GUXNDUVNLHM�SU]H]�*XWHQEHUJD��NVL NL�PRJá\
RSX FLü� PXU\� ELEOLRWHN� NR FLHOQ\FK� L� WUDILá\� GR� U N� OXGX�� 3y QLHM� SRMDZLá� VL � V\VWHP� VLHFL
WHOHIRQLF]Q\FK��FR�XPR OLZLáR�OXG]LRP�EDUG]R�V]\ENLH�SRUR]XPLHZDQLH�
:�PLDU � MDN� ]EOL DP\� VL � GR� NR FD�ZLHNX�� REOLF]H� ZLDWD� ]PLHQLD� VL �Z� WDNLP� WHPSLH�� H
FRUD]� WUXGQLHM� MH� UR]SR]QDü�� 3RVW S\� WHFKQRORJLF]QH� ;;� ZLHNX� QDMSHZQLHM� ]DG]LZLá\E\
QDV]\FK� SUDG]LDGNyZ� \M F\FK� ���� ODW� WHPX��1DV]�ZLHN�PR H� VL � SRFKZDOLü� VDPRFKRGHP�
VDPRORWHP�� WHOHZL]M ��PDVRZ �SURGXNFM � L�ZLHORPD� LQQ\PL� U]HF]DPL�� NWyUH�ZVSyáF]HVQHPX
F]áRZLHNRZL� Z\GDM � VL � RF]\ZLVWH�� $OH� SU]\� FDá\P� SRG]LZLH� L� VDPRXZLHOELHQLX�� QDOH \
SDPL WDü�R�GZyFK�U]HF]DFK�

�� WHFKQRORJLD� PD� RJURPQ\� ZSá\Z� QD� VSRáHF]H VWZD� L� ]GROQD� MHVW� SRGGDü� MH
SU]HPLDQRP�WDN�JZDáWRZQ\P�� H�QLH�SU]HZLG]L�WHJR�QDMEDF]QLHMV]\�REVHUZDWRU�

�� Z�RVWDWHF]Q\P�UR]UDFKXQNX�SU]HPLDQ\�WH�]DZV]H�GRW\F] �QDV]\FK�URG]LQ�L�GRPyZ�
QDV� VDP\FK�� 7HOHIRQ�� VDPRFKyG� F]\� VDPRORW� V � WHJR� QDMOHSV]\PL� SU]\NáDGDPL�
-DNNROZLHN�SR]RVWDZLá\�VZRMH�]QDPL �QD� ZLHFLH�EL]QHVX��SU]HP\ OH�� WR�Z�R�ZLHOH
ZL NV]\P�VWRSQLX�RGPLHQLá\� \FLH�L�]Z\F]DMH�PLOLDUGyZ�MHGQRVWHN�

2EHFQLH� NRPSXWHU\�� VLHFL� � NRPSXWHURZH� L� WHOHIRQLF]QH� GRVWDUF]DM � OXG]LRP� LQIRUPDFML� QLH
NRU]\VWDM F� SU]\� W\P� ]� SR UHGQLNyZ� �Z\GDZFyZ��� NWyU\FK� QLH� PR QD� Z\HOLPLQRZDü� Z
SU]\SDGNX� NVL NL�� RUD]� QLH� RJUDQLF]DM F� MHGQRUD]RZHM� NRPXQLNDFML� GR� GZyFK� RVyE�� FR
Z\VW SXMH� Z� SU]\SDGNX� WHOHIRQyZ�� 7R� QRZ\� Z\PLDU� �� HOHNWURQLF]Q\�� ZLUWXDOQ\� ZLDW�� Z
NWyU\P� F]DV� L� SU]HVWU]H � QLH� RGJU\ZDM � SUDZLH� DGQHM� UROL�� 2VRE\� PLHV]NDM FH� QD
JHRJUDILF]QLH� RGGDORQ\FK� RG� VLHELH� NRQW\QHQWDFK� L� Z� Uy Q\FK� VWUHIDFK� F]DVRZ\FK
SRUR]XPLHZDM � VL �� FKRü� QLJG\� VL � QLH� ZLG] �� D� ZV]HONLH� LQIRUPDFMH�� SU]HFKRZ\ZDQH� Z
W\VL FDFK�PLHMVF��V �GRVW SQH����JRG]LQ\�QD�GRE ��(IHNW\�]DVWRVRZDQLD�QRZHJR��JOREDOQHJR
V\VWHPX�NRPXQLNDFML�L�SU]HSá\ZX�LQIRUPDFML�V �]GXPLHZDM FH�

��� :\NRU]\VWDQLH�VLHFL�,17(51(7�Z�VWDW\VW\NDFK

=DVWDQyZP\�VL ��NWR�MHVW�X \WNRZQLNLHP�NRPSXWHURZ\FK�VLHFL� UR]OHJá\FK��D�Z� W\P�L
VLHFL�,17(51(7��3R�SU]HMU]HQLX�SRQL V]\FK�VWDW\VW\N�PR HP\�]DGDü�VRELH�S\WDQLD��F]\�VLHFL
NRPSXWHURZH�Z�3ROVFH�V �MX �Z�SRZV]HFKQ\P�X \FLX��F]\��ZSLQDM F�VL �GR�WHM�ÄSDM F]\Q\´
E G]LHP\�PRJOL�]QDOH ü�VZRMHJR�SDUWQHUD�QD�JUXQFLH�SUDF\��]DLQWHUHVRZD ��ZáDVQHM�HGXNDFML�
D�Z�NR FX�F]\�X]\VNDP\�LQWHUHVXM FH�GOD�QDV�LQIRUPDFMH��]D�NWyUH�MHVWH P\�Z�VWDQLH�]DSáDFLü
SRGSLVXM F�XPRZ �]�G\VWU\EXWRUHP�XVáXJ�VLHFLRZ\FK�
������������������������������������������������
��2 URGHN�,QIRUPD\F]Q\�3ROLWHFKQLNL�=LHORQRJyUVNLHM��(�PDLO�/JZDUD#PDQ�]JRUD�SO�
��2 URGHN�,QIRUPD\F]Q\�3ROLWHFKQLNL�=LHORQRJyUVNLHM��(�PDLO�:�:R]QLDN#S]�]JRUD�SO�
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�����/LF]ED�NRPSXWHUyZ�L�X \WNRZQLNyZ

3R� UD]�SLHUZV]\�3ROVND� SRMDZLáD� VL �Z� VWDW\VW\NDFK�5,3(�Z� VLHUSQLX� ����� URNX� ]� �
]DUHMHVWURZDQ\PL�NRPSXWHUDPL��2G� WHJR� F]DVX� ,QWHUQHW�Z�3ROVFH� FL JOH� VL � UR]ZLMD��7DEHOD
SU]HGVWDZLRQD�SRQL HM�REUD]XMH�SU]\URVW�OLF]E\�NRPSXWHUyZ�Z�ODWDFK������±������>�@�

7DEHOD����/LF]ED�NRPSXWHUyZ�Zá F]RQ\FK�Z�3ROVFH�GR�,QWHUQHWX�
5R]ZyM�SROVNLHJR�,QWHUQHWX��GDQH�]�SRáRZ\�SD G]LHUQLND������

'DWD GRPHQ\ .RPSXWHU\
6LHUSLH ����� �
:U]HVLH ����� ��
:U]HVLH ����� �� ���
:U]HVLH ����� ��� �����
:U]HVLH ����� ��� �����
:U]HVLH ����� ��� ������
:U]HVLH ����� ���� ������
:U]HVLH ����� ���� ������

'X \�SU]\URVW�]DUyZQR�NRPSXWHUyZ�MDN�L�GRPHQ��Z�FL JX�GZyFK�RVWDWQLFK�ODW�FL JOH�RVF\OXMH
VSRUR�SRZ\ HM�������FKRü�ZLGDü�SHZLHQ�VSDGHN�G\QDPLNL�Z]URVWX���RNRáR������Z�RNUHVLH
������������L�SRQDG������Z�RNUHVLH�������������

/LF]ED� X \WNRZQLNyZ� ,QWHUQHWX� Z� 3ROVFH� UR QLH� QLHSU]HUZDQLH�� %LRU F� SRG� XZDJ
V]DFXQNL�PL G]\QDURGRZ\FK�VWRZDU]\V]H �VLHFLRZ\FK��NWyUH�Z\OLF]DM �� H�QD�MHGHQ�NRPSXWHU
Z�,QWHUQHFLH�SU]\SDGD� UHGQLR����X \WNRZQLNyZ���]�,QWHUQHWX�Z�3ROVFH�NRU]\VWD�RN���������
RVyE�>�@�

6]F]HJyáRZH�GDQH�SU]HGVWDZLD�WDEHOD�

7DEHOD����/LF]ED�KRVWyZ�Z�VLHFL�,QWHUQHW�
.RPSXWHU\�Z�(XURSLH�L�Z�3ROVFH

0LHVL F (XURSD 3ROVND
.RPSXWHU\ :]URVW .RPSXWHU\ :]URVW

*UXG]LH ����� ��������� ������
PDU]HF����� ��������� ������ ������ ������
&]HUZLHF����� ��������� ������ ������ ������
:U]HVLH ����� ��������� ������ ������ ������
:U]HVLH ����� ������ ������

�����6WUXNWXUD�ZLHNRZD

1DMZL FHM�X \WNRZQLNyZ�PLH FL� VL �Z�SU]HG]LDOH�RG� WU]\G]LHVWHJR�GR� F]WHUG]LHVWHJR
URNX� \FLD� �� ��� SURFHQW�� 6WRVXQNRZR� PDáR� MHVW� OXG]L� PáRG\FK�� RG� RVLHPQDVWHJR� GR
GZXG]LHVWHJR�F]ZDUWHJR�URNX� \FLD������SURFHQW�

7DEHOD����6WUXNWXUD�ZLHNRZD�X \WNRZQLNyZ�,QWHUQHWX�
6WUXNWXUD�ZLHNRZD

3U]HG]LDá 3URFHQW
����� ���
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����� ���
����� ���
����� ���

3RZ\ HM��� ��

1LH�PD�WX�]XSHáQLH�G]LHFL�L�PáRG]LH \���GR�RVLHPQDVWHJR�URNX� \FLD��:L H�VL � WR�]�PHWRG
SU]HSURZDG]HQLD� EDGDQLD� �� DQNLHW � Z UyG� LQVW\WXFML� SRGá F]RQ\FK� GR� VLHFL� 1$6.�� F]\OL
JáyZQLH�XF]HOQL�L�SODFyZHN�QDXNRZ\FK��JG]LH�QDMPáRGV]D�JUXSD�X \WNRZQLNyZ�WR�VWXGHQFL�
3UDZGRSRGREQLH� SU]HSURZDG]HQLH� V]HUV]HM� DQNLHW\� SU]\QLRVáRE\� SRGREQH� Z\QLNL�� 7U]HED
MHGQDN��SDPL WDü�� H�Z�W\P�F]DVLH���Z�OXW\P������URNX���VWDUWRZDá�GRSLHUR�,QWHUQHW�GOD�6]Nyá�
F]\OL� SRGá F]DQLH� V]Nyá� UHGQLFK�GR� ,QWHUQHWX��']L �G]LHFL� L�PáRG]LH �PRJ � VWDQRZLü� QDZHW
NLONDQD FLH�SURFHQW�X \WNRZQLNyZ�VLHFL�

�����:\NV]WDáFHQLH

:L NV]R ü� X \WNRZQLNyZ� ,QWHUQHWX� WR� RVRE\� SRVLDGDM FH� Z\NV]WDáFHQLH� Z\ V]H�
3RQDG� WU]\� F]ZDUWH� �� ��� SURFHQW� PD� XNR F]RQH� VWXGLD� Z\ V]H�� GDOV]H� ��� SURFHQW� �
QLHXNR F]RQH�

7DEHOD����6WUXNWXUD�Z\NV]WDáFHQLD�X \WNRZQLNyZ�,QWHUQHWX�
6WUXNWXUD�Z\NV]WDáFHQLD

:\NV]WDáFHQLH 3URFHQW
=DVDGQLF]H�]DZRGRZH ��

7HFKQLNXP ��
OLFHXP�]DZRGRZH ��

OLFHXP�RJyOQRNV]WDáF FH ��
V]NRáD�SROLFHDOQD ��

VWXGLD�Z\ V]H�QLHXNR F]RQH ���
VWXGLD�Z\ V]H�XNR F]RQH ���

'DQH� WH�SRND]XM � VLOQLH�DNDGHPLFNL�FKDUDNWHU� ,QWHUQHWX� �� JG]LH�ZL NV]R ü�X \WNRZQLNyZ� WR
SUDFRZQLF\�QDXNRZL�L�VWXGHQFL��7DN�E\áR�QD�SRF] WNX�LVWQLHQLD�,QWHUQHWX�Z�3ROVFH�L�MHV]F]H�Z
������G]L �QLHFR�ZL FHM�MHVW�RVyE�]H� UHGQLP�Z\NV]WDáFHQLHP�
: UyG�X \WNRZQLNyZ��NWyU]\�SUDFXM �QD�XF]HOQLDFK��QDMZL FHM� MHVW�PáRGV]\FK�SUDFRZQLNyZ
QDXNRZ\FK��DV\VWHQWyZ������SURFHQW�EDGDQ\FK�L�DGLXQNWyZ������SURFHQW��6SRU �JUXS �VWDQRZL
WH �SUDFRZQLF\�WHFKQLF]QL������SURFHQW��3URIHVRURZLH�WR�W\ONR���SURFHQW�EDGDQ\FK�

2EUD]�X \WNRZQLNyZ�,QWHUQHWX�MDNR�QDXNRZFyZ�L�VWXGHQWyZ�NRU]\VWDM F\FK�]�VLHFL�QD
VZRLFK�XF]HOQLDFK�SRZROL�RGFKRG]L�Z�SU]HV]áR ü��ZUD]�]�SRGá F]DQLHP�V]Nyá�L�G]LDáDOQR FL
NRPHUF\MQ\FK�ILUP�RIHUXM F\FK�XVáXJL�LQWHUQHWRZH�

�����=QDMRPR ü�M ]\NyZ�REF\FK

:L NV]R ü�X \WNRZQLNyZ�]QD�M ]\N�DQJLHOVNL��]� WHJR����SURFHQW�ELHJOH�����SURFHQW��
GREU]H�� UHGQLR������SURFHQW��VáDER�����SURFHQW��-DN�Z\QLND�]�DQDOL]\�1$6.���SU]HV]NRG �Z
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NRU]\VWDQLX� ]� XVáXJ� VLHFL� Z� ]GHF\GRZDQHM� ZL NV]R FL� SU]\SDGNyZ� QLH� PR H� E\ü� EDULHUD
M ]\NRZD�����SURFHQW�X \WNRZQLNyZ�]QD�WDN H�LQQH�M ]\NL��URV\MVNL������SURFHQW��QLHPLHFNL��
���SURFHQW��IUDQFXVNL������SURFHQW�
:UD]�]H�]ZL NV]DQLHP�VL �OLF]E\�X \WNRZQLNyZ�]QDMRPR ü�M ]\NyZ�REF\FK�PR H�MX �QLH�E\ü
WDN�ZVSDQLDáD��FL JOH� MHGQDN�QLH]E GQ\P�HOHPHQWHP�NRQLHF]Q\P�GR�NRU]\VWDQLD�]� ,QWHUQHWX
MHVW� M ]\N� DQJLHOVNL�� 1DVW SXMH� WX� VSU] HQLH� ]ZURWQH�� GR� NRU]\VWDQLD� ]� ,QWHUQHWX� SRWU]HED
SHZQHM� ]QDMRPR FL� DQJLHOVNLHJR�� D� ,QWHUQHW� SR]ZDOD� W � ]QDMRPR ü� UR]ZLQ ü�� FR� ]� NROHL
XPR OLZLD�V]HUV]H�NRU]\VWDQLH�L�V]\EN �QDXN �M ]\ND�

���:\EUDQH�DVSHNW\�HOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK�Z� URGRZLVNX�]LHORQRJyUVNLP�

����3RF]WD�HOHNWURQLF]QD���PRGD�F]\�QDU] G]LH�SUDF\"

+DVáR�ÄSRF]WD�HOHNWURQLF]QD´�GOD�X \WNRZQLNyZ�NRPSXWHUyZ�SUDFXM F\FK�Z�VLHFL�QLH
MHVW� REFH�� 1DOH DáRE\� VL � ]DVWDQRZLü�� MDN� MHVW� RQR� SRMPRZDQH�� 2� LOH� QDXF]\OL P\� VL � MX
Z\NRU]\VW\ZDü� VLHü� NRPSXWHURZ � GR� FHOyZ� ]DU] G]DQLD� ILUP �� LQWHJUDFML� RSURJUDPRZDQLD�
RV]F] GQR FL� ]DSLV\ZDQ\FK� GDQ\FK�� WR� F]\� SRWUDILP\� Z\NRU]\VWDü� W � SODWIRUP � GR
ZHZQ WU]QHM� � L� ]HZQ WU]QHM� NRPXQLNDFML��'REU]H� SU]\JRWRZDQ\� V\VWHPHP�NRPXQLNDFML� MHVW
RG]ZLHUFLHGOHQLHP�VWUXNWXU\�RUJDQL]DF\MQHM�Z�QDV]HM�ILUPLH��0DP�WX�QD�P\ OL�GURJL�L�NLHUXQNL
SU]HV\áDQLD�LQIRUPDFML�L�Z\NRU]\VWDQLD�MHM�GR�]DU] G]DQLD��0yZL F�R�ÄSRF]FLH�HOHNWURQLF]QHM´
SRZLQQL P\�PLHü�QD�P\ OL�P�LQ��
D��Z�VWUXNWXU]H�ZHZQ WU]QHM�ILUP\��,175$1(7��

�� V\VWHP�Z]DMHPQHJR�LQIRUPRZDQLD��DQDOL]D�]GDU]H ��KLVWRULD�]GDU]H �
�� DXWRPDW\]DFMD�Z\GDZDQ\FK� � ]DGD �� SROHFH � �Z� NRQWHN FLH�Z\VáDQLD� LQIRUPDFML� GR

SUDFRZQLND�L�RWU]\PDQLD�SRWZLHUG]HQLD�RGHEUDQLD�LQIRUPDFML�
�� SODQRZDQLD�SUDF\��NDOHQGDU]�GQLD��
�� SURZDG]HQLH�HOHNWURQLF]QHM�GRNXPHQWDFML��DUFKLZXP�NRUHVSRQGHQFML��

E��Z�VWUXNWXU]H�]HZQ WU]QHM�
�� SURZDG]HQLH�NRUHVSRQGHQFML�]�NOLHQWDPL�
�� DQDOL] � NRV]WyZ� �RV]F] GQR FL� Z\QLNDM FH� ]� QLZHODFML� EDULHU\� RGOHJáR FL� �

]DVWRVRZDQLD�IXQNFML�SRF]W\�DXWRPDW\F]QHM�
�� SURZDG]HQLH�HOHNWURQLF]QHM�GRNXPHQWDFML��DUFKLZXP�NRUHVSRQGHQFML��

1D�V]F]HJyOQ �XZDJ �]DVáXJXMH�SXQNW�PyZL F\�R�DQDOL]LH�NRV]WyZ�]DVWRVRZDQLD�SRF]W\
HOHNWURQLF]QHM� Z� VLHFL� QDV]HM� ILUP\�� 3RWHQFMDOQ\� X \WNRZQLN� NRPSXWHUD� �RVRED� IL]\F]QD�
MHGQRVWND�SUDZQD���F] VWR�VL �]DVWDQDZLD��F]\�Z\GDWHN�SRQLHVLRQ\�QD�]DNXS� WDNLHM� MHGQRVWNL
�NRPSXWHU��VLHü�NRPSXWHURZD��VSáDFLá�VL ���:�SU]\SDGNX�MHGQRVWNL�SUDZQHM�WDNL�]DNXS�PR QD
ZOLF]\ü�Z�NRV]W\� ILUP\��PDM F�QD�XZDG]H�RNUHV�DPRUW\]DFML�Z�F]DVLH�� DOH� WR� MDN�ZV]\VF\�R
W\P�ZLHP\��QLH�]JDG]D�VL �]�ÄPRUDOQ\P´�VWDU]HQLHP�VL �PDV]\Q��1LH�PQLHM�MHGQDN��MH HOL�QDV]
SUDFRZQLN� SRSU]H]� ]PLDQ � VWDQRZLVND� SUDF\�� SUDFRZDá� HIHNW\ZQLHM� L� SU]\QLyVá� ZL NV]H
NRU]\ FL� GOD� ILUP\�� WR� WDNL� Z\GDWHN� VL � RSáDFLá�� � 1DWRPLDVW� Z� SU]\SDGNX� RVRE\� IL]\F]QHM�
]DNXS� WDNL� SRG\NWRZDQ\� MHVW� LQQ\PL� NU\WHULDPL�� =\VN� ILQDQVRZ\� ]� Z\NRU]\VW\ZDQLD
NRPSXWHUD� Z� GRPX� �Z� PLDU � PR OLZR FL�� WR� MHGQR�� D� GUXJLH� � WR� PR OLZR ü� ]GRE\ZDQLD
ZLHG]\�� NWyUD� Z� G]LVLHMV]HM� GRELH� SRVW SX� L� LQQRZDFML� MHVW� EDUG]R� GURJD�� 1LHVWHW\� VSáDWD
WDNLHJR�]DNXSX�GOD�RVRE\�SU\ZDWQHM�MHVW�]QDF]QLH�WUXGQLHMV]D�QL �GOD�ILUP\��:�]ZL ]NX�]�W\P
]DFKRG]L�S\WDQLH��F]\�GRGDWNRZD��QLHGX D�LQZHVW\FMD�PR H�SU]\QLH ü�PL�ZL NV]\�]\VN��D�MDN
WDN�� WR� MDND� PD� WR� E\ü� LQZHVW\FMD� L� Z� MDNLP� NLHUXQNX"�� %\ü� PR H� MHVW� WR� GRVW S� GR
NRPSXWHURZHM�VLHFL�UR]OHJáHM��D�Z�V]F]HJyOQR FL�GR�VLHFL�,17(51(7�
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3RQRZQLH� QDOH DáRE\� UR]SDWU]\ü� RVRE � IL]\F]Q � L� MHGQRVWN � SUDZQ �� 'OD� SU\ZDWQHJR
X \WNRZQLND�LQZHVW\FMD�MHVW�QD�SR]LRPLH�]DNXSX�PRGHPX��]DNáDGDP�� H�ND G\�PD�GRVW S�GR
WHOHIRQX� Z� VLHFL� 7HOHNRPXQLNDFML� 3ROVNLHM� 6�$� OXE� *60� F]\� WH � &HQWHUWHO�� RUD]� NRV]WyZ
RSáDW\�GOD�G\VWU\EXWRUD�XVáXJ�WHOHIRQLF]Q\FK�L�VLHFL�NRPSXWHURZ\FK��&R�]\VNXMH�X \WNRZQLN�"
3U]HGH�ZV]\VWNLP�PR OLZR ü�WD V]HM�NRPXQLNDFML��VWRVRZDQLH�ÄSRF]W\�HOHNWURQLF]QHM´��RUD]
SR]\VNLZDQLH�LQIRUPDFML��QDMF] FLHM�EH]SáDWQHM�
$�FR�QD�WR�MHGQRVWND�SUDZQD"
2GSRZLHG � EDUG]R� SRGREQD�� DOH� PR QD� M � UR]EXGRZDü�� -H HOL� NXSLP\�PRGHP� ]QDMG]LHP\
G\VWU\EXWRUD�XVáXJ�VLHFLRZ\FK��RSáDFLP\�DERQDPHQW�WR�PDP\�RNQR�QD� ZLDW��'OD�ILUP\�WR�QLH
V � ZV]\VWNLH� PR OLZR FL�� HE\� PR QD� E\áR� PyZLü� R� SRZD Q\FK� ]\VNDFK� ]ZL ]DQ\FK� ]
GRVW SHP� GR� NRPSXWHURZHM� VLHFL� UR]OHJáHM� QDOH DáRE\� SR� W\P� HWDSLH�� SU]\JRWRZDü
ZHZQ WU]Q\� V\VWHP� LQIRUPDF\MQ\� F]\OL� ]EXGRZDü�ZáDVQ � VLHü� ,175$1(7��:L H� VL � WR� ]
NROHMQ � LQZHVW\FM �� W]Q�� ]DNXSHP�RSURJUDPRZDQLD�GR�REVáXJL� SRF]W\� HOHNWURQLF]QHM�Z� VLHFL
NRPSXWHURZHM�� LQVWDODFM � L� ZGUR HQLHP�� 1LH� MHVW� WR� áDWZ\� WHPDW�� SRQLHZD � R� LOH� QDXF]HQLH
REVáXJL� SRF]W\� HOHNWURQLF]QHM� MHVW� áDWZH� L� NUyWNRWHUPLQRZH� WR� ]PLDQD� V\VWHPX� SUDF\� Z
NRQWHN FLH�]DVWRVRZDQLD�W\FK�QDU] G]L��ZSURZDG]HQLH�LQQHJR�V\VWHPX�LQIRUPRZDQLD��RELHJX
GRNXPHQWyZ�L�ZUHV]FLH�]DU] G]DQLD�QDSDZD�QDV�SHZQ\PL�REDZDPL��&]\�MD�VRELH�SRUDG] �"
&]\� NRPSXWHU� �� PRMH� QDU] G]LH� SUDF\� �� E G]LH� UyZQLH� SU]\MD]Q\� MDN� ZF]H QLHM� NROHJD� ]D
V VLHGQLP�ELXUNLHP�"�&]\�WHUD]�ZV]\VWNLH�LQIRUPDFMH�E G �PXVLDá�ZSLV\ZDü�GR�NRPSXWHUD�"�
1LHZ WSOLZLH� MHVW� WR� SRZD Q\� SUREOHP� GRW\F] F\� ]PLDQ\�PHQWDOQR FL�� ]PLDQ\� VWRVXQNX� GR
SUDF\�� -H HOL� MHGQDN�� SRSU]H]� WDNLH� UR]ZL ]DQLH� SUDFRZQLN� E G]LH� SUDFRZDá� HIHNW\ZQLHM�
Z\NRQD�ZL FHM�]DGD �QL �GRW\FKF]DV��WR�]\VN�GOD�ILUP\�E G]LH�QLHSRUyZQ\ZDOQLH�ZL NV]\��D
SU]H]� WR� ZL NV]D� SHQVMD� GOD� SUDFRZQLND�� :SURZDG]HQLH� SRF]W\� HOHNWURQLF]QHM� WR� UyZQLH
QDMZáD FLZV]\�PRPHQW�GR�]PLDQ\�VWUXNWXU\�RUJDQL]DF\MQHM��NWyUD�Z�SU]HGVL ELRUVWZDFK� MHVW
ZLHORNURWQLH� SU]HVWDU]DáD� L� XQLHPR OLZLD� ]QDOH]LHQLH� SU]\F]\Q� VWUDW� ]ZL ]DQ\FK� ]
UR]EXGRZDQ\P� DSDUDWHP� DGPLQLVWUDF\MQ\P��:� QDV]HM� SRG ZLDGRPR FL�ZáD QLH� W\FK� ]PLDQ
VL �ERLP\��DOH�V �RQH�QLHXQLNQLRQH��MH HOL�FKFHP\�REQL Dü�NRV]W\�L�JHQHURZDü�ZL NV]\�]\VN�
=�WDN�SU]\JRWRZDQ �VLHFL �,175$1(7�PR HP\�ZSURZDG]Lü�MX �QLH�SRMHG\QF]\�WHUPLQDO�GR
VLHFL� UR]OHJáHM� DOH� FDá � VWUXNWXU � ILUP\�� 7R� RF]\ZL FLH�Z\PDJD� GDOV]\FK� LQZHVW\FML�� LQQ\FK
á F]\��XU] G]H �GR�Zá F]HQLD�QDV]HM�VLHFL�GR�VLHFL�UR]OHJáHM�LWS�
:�W\P�FDá\P�Z\ZRG]LH�EUDNXMH�OLF]E��NWyUH�ZVND]Dá\E\�VáXV]QR ü�VWRVRZDQLD�QRZRF]HVQ\FK
WHFKQLN�Z\PLDQ\�LQIRUPDFML��D�SU]HGH�ZV]\VWNLP�HOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK�

����3RUyZQDQLH�NRV]WyZ�HNVSORDWDFML� URGNyZ�HOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK

&]DVRSLVPR� &RPSXWHU:RUOG� SU]HGVWDZLáR� SHZQ � DQDOL] � NRV]WyZ� Z\FKRG] F� ]
]DáR HQLD�� H�Z� ND GHM� ILUPLH�� NWyUHM� G]LDáDOQR ü�ZL H� VL � ]� LQWHQV\ZQ �Z\PLDQ � GDQ\FK�
]QDF]Q �F] ü�NRV]WyZ�VWDQRZL �RSáDW\�]D�NRU]\VWDQLH�]�XVáXJ�WHOHNRPXQLNDF\MQ\FK��:�MDNL
VSRVyE� PR QD� MH� REQL \ü�� %XGRZD� ZáDVQHM�� EH]SLHF]QHM� L� SHZQHM� VLHFL�� VáX FHM� GR
SU]HND]\ZDQLD� GDQ\FK�PL G]\� RGG]LDáDPL� UR]ORNRZDQ\PL� Z� Uy Q\FK� UHJLRQDFK� NUDMX�� MHVW
QDMF] FLHM� UR]ZL ]DQLHP� ]E\W� NRV]WRZQ\P�� VWRVRZDQ\P� MHG\QLH� SU]H]� QLHNWyUH
SU]HGVL ELRUVWZD��G]LDáDM FH�Z�VNDOL�FDáHJR�NUDMX��$OWHUQDW\Z �MHVW�Z\NRU]\VWDQLH�SXEOLF]Q\FK
VLHFL�NRPXQLNDF\MQ\FK��0LPR�FRUD]�ZL NV]HM�GRVW SQR FL�VLHFL�F\IURZ\FK��WDNLFK�MDN��)UDPH
5HOD\�� ;���� OXE� ,QWHUQHW�� á F]QR ü� WHOHIRQLF]QD� QDGDO� VWDQRZL� SRGVWDZRZH� PHGLXP
NRPXQLNDFML�� :LHOH� ILUP�� ]ZáDV]F]D� PQLHMV]\FK�� NRU]\VWD� SUDZLH� Z\á F]QLH� ]� REHFQLH
SU\PLW\ZQHM�PHWRG\�Z\PLDQ\�LQIRUPDFML��MDN �MHVW�ID[�>�@�
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3R]RUQLH� SU]HV\áDQLH� GDQ\FK� ]D� SRPRF � ID[�X� MHVW� UR]ZL ]DQLHP� QDMWD V]\P�� 3R
SLHUZV]H�� GODWHJR� H� ID[�� WDN� MDN� NLONDG]LHVL W� ODW�ZF]H QLHM� WHOHIRQ�� VWDá� VL � SRGVWDZRZ\P�
áDWZ\P�Z�REVáXG]H�Z\SRVD HQLHP�ND GHJR�ELXUD��3R�GUXJLH��NRU]\VWDQLH�]�ID[�X�Z\GDMH�VL
E\ü� WDN� RF]\ZLVWH�� H� F] VWR�� SU]HV\áDM F� NLONXVWURQLFRZ\� GRNXPHQW�� QLH� ]DVWDQDZLDP\� VL
QDG�DOWHUQDW\Z � WHJR�PHGLXP��(OHNWURQLF]QH�V\VWHP\�Z\PLDQ\�GDQ\FK�QLHRGá F]QLH�NRMDU]
VL � ]D � ]� NRQLHF]QR FL � ]DNXSX� GURJLHJR� VSU] WX� NRPSXWHURZHJR�� Z\VSHFMDOL]RZDQHJR
RSURJUDPRZDQLD�LWG�

:DUWR�MHGQDN�SR ZL FLü�QLHFR�XZDJL�DQDOL]LH�WHJR�SUREOHPX��1DZHW�SURVWH�Z\OLF]HQLD
SR]ZDODM �VWZLHUG]Lü�� L �Z�ZLHOX�SU]\SDGNDFK�NRU]\VWDQLH�]�HOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK
PR H� SU]\QLH ü� GX H� RV]F] GQR FL�� 3U]HNRQXMH� R� W\P� SURVWD� V\PXODFMD�� NWyUHM� Z\QLNL
ZLGRF]QH�V �Z�SRVWDFL�Z\NUHVyZ�]DPLHV]F]RQ\FK�QD�V VLHGQLHM�VWURQLH��*UDQLFD�RSáDFDOQR FL
VWRVRZDQLD� WUDG\F\MQHM� PHWRG\� SU]HV\áDQLD� GRNXPHQWyZ�� MDN � MHVW� ID[�� ZFDOH� QLH� MHVW� ]E\W
RGOHJáD�� ]ZáDV]F]D� GOD� GURJLFK� SRá F]H � PL G]\PLDVWRZ\FK� L� ]DJUDQLF]Q\FK�� :� RVWDWQLP
SU]\SDGNX� LQZHVW\FMD� Z� RSURJUDPRZDQLH�� NXSQR� PRGHPyZ� L� SU]HV]NROHQLH� SUDFRZQLNyZ
SRZLQQD� ]ZUyFLü� VL � Z� FL JX� URNX� SU]\� UHJXODUQ\P� Z\V\áDQLX� QLHZLHONLHM� OLF]E\
NLONXQDVWRVWURQLFRZ\FK� GRNXPHQWyZ� W\JRGQLRZR�� 2EQL HQLH� NRV]WyZ� NRPXQLNDFML� SU]H]
]DVW SLHQLH�ID[�X�QRZRF]HVQ\PL�PHWRGDPL�Z\PLDQ\�LQIRUPDFML�MHVW�V]F]HJyOQLH�NRU]\VWQH�GOD
ILUP�ZLHOR�RGG]LDáRZ\FK��PDM F\FK�SU]HGVWDZLFLHOVWZD�OXE�SDUWQHUyZ�KDQGORZ\FK�Z�LQQ\FK
PLDVWDFK� F]\� NUDMDFK�� :� WHM� V\WXDFML� F] VWH� SU]HV\áDQLH� GRNXPHQWX� ID[�HP� VWDMH� VL
NLONDNURWQLH�GUR V]H�QL �]D�SR UHGQLFWZHP�SRF]W\�HOHNWURQLF]QHM� OXE�SRá F]H � W\SX�PRGHP�
PRGHP�� 3RGREQLH� G]LHMH� VL � Z� SU]\SDGNX� LQVW\WXFML�� NWyUH� PXV] � SU]HV\áDü� LQIRUPDFMH� GR
VZRLFK�DJHQG��]QDMGXM F\FK�VL �ZH�ZV]\VWNLFK�ZRMHZyG]WZDFK�

3UDFRZQLN� RGSRZLHG]LDOQ\� ]D� LQIRUPDW\N � L� WHOHNRPXQLNDFM � Z� WDNLHM� ILUPLH� F]\
LQVW\WXFML�SRZLQLHQ�QDMSLHUZ�RGSRZLHG]LHü�QD�NLOND�S\WD ��,OH�WDN�QDSUDZG �NRV]WXMH�Z\VáDQLH
OLVWX� HOHNWURQLF]QHJR"�.LHG\� WD�PHWRGD� E G]LH� WD V]D� RG� NRU]\VWDQLD� ]� ID[�X"�&]\� ]DPLDVW
SRF]W\�HOHNWURQLF]QHM�SU]HV\áDQHM�SU]H]� ,QWHUQHW�QLH� OHSLHM�SRVáX \ü�VL �]Z\F]DMQ\PL� OLQLDPL
WHOHIRQLF]Q\PL�� NWyU\PL� PR QD� WUDQVPLWRZDü� GDQH� PL G]\� NRPSXWHUDPL� Z\SRVD RQ\PL� Z
PRGHP\"

�������0RGHP

=DVW SLHQLH� ID[�X� á F]QR FL � HOHNWURQLF]Q � F] VWR� R]QDF]D� ]QDF]QH� VNUyFHQLH
PXGQ\FK� L� PDáR� WZyUF]\FK� SUDF� ELXURZ\FK�� 1DMSURVWV]\P� UR]ZL ]DQLHP� MHVW� UHDOL]DFMD
SRá F]H � PRGHPRZ\FK�� :\NRU]\VWDQLH� HOHNWURQLF]QHM� GURJL� Z\PLDQ\� LQIRUPDFML� GDMH
RF]\ZL FLH� GRGDWNRZH�� ZD QH�� FKRü� WUXGQH� GR� GRNáDGQHJR� RV]DFRZDQLD�� NRU]\ FL�� 3U]HGH
ZV]\VWNLP�SU]HV\áDQ\�MHVW�SOLN��NWyU\�PR QD�SRWHP�HG\WRZDü��=DPLDVW�SRQRZQHJR�WUDQVIHUX
XPRZ\� ZUD]� ]� QDQLHVLRQ\PL� SRSUDZNDPL�� Z� FHQWUDOL� V � RQH� ZSURZDG]DQH� EH]SR UHGQLR
HG\WRUHP� WHNVWX� Z� GRNXPHQFLH��:� SRGREQ\� VSRVyE�PR QD� SU]HV\áDü� LQQH� GRNXPHQW\�� GOD
ID[�X�QLHGRVW SQH��ZLHONRIRUPDWRZH�U\VXQNL� WHFKQLF]QH�� ,QQ �]DOHW � MHVW� UyZQLH �PR OLZR ü
DUFKLZL]DFML� GRNXPHQWyZ� Z� SRVWDFL� HOHNWURQLF]QHM�� 'DQH� SU]HV\áDQH� ]D� SR UHGQLFWZHP
PRGHPX�PR QD� RG� UD]X�ZSURZDG]Lü� GR� V\VWHPX� ]DU] G]DM FHJR� V\VWHPHP�PDJD]\QRZ\P
F]\�ILQDQVRZR�NVL JRZ\P�
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�������6LHFL�NRPSXWHURZH���,QWHUQHW

2SUyF]� SRá F]H � PRGHPRZ\FK�� QDMSRSXODUQLHMV] � REHFQLH� PHWRG � Z\PLDQ\
LQIRUPDFML�MHVW�SRF]WD�HOHNWURQLF]QD��1D�XWU]\P\ZDQLH�ZáDVQ\FK�NRQW�LQWHUQHWRZ\FK�GHF\GXMH
VL � FRUD]� ZL FHM� ILUP� VSR]D� EUDQ \� LQIRUPDW\F]QHM�� 1LF� ]UHV]W � G]LZQHJR�� VNRUR� SU]\
UHDOL]DFML� SRá F]H �PL G]\QDURGRZ\FK� L�PL G]\PLDVWRZ\FK� MHVW� WR� ]GHF\GRZDQLH� QDMWD V]\
VSRVyE�SU]HV\áDQLD�GRNXPHQWyZ��1LHVWHW\�� QLH� MHVW� RQ�SR]EDZLRQ\�ZDG��NWyUH� VSUDZLDM �� H
QDGDO�F] ü�SU]HGVL ELRUVWZ�QLH�MHVW�]DLQWHUHVRZDQD�WDN �IRUP �NRPXQLNDFML�

HE\�PyF�NRU]\VWDü�]�SRF]W\�HOHNWURQLF]QHM��QLH�Z\VWDUF]\�]DRSDWU]\ü�VL �Z�NRPSXWHU�
RSURJUDPRZDQLH��PRGHP� L� FR�PLHVL F� RSáDFDü� DERQDPHQW� X� GRVWDZF\�XVáXJ� LQWHUQHWRZ\FK�
7H� G]LDáDQLD� PDM � VHQV� W\ONR� ZyZF]DV�� JG\� SRGREQH� NURNL� SRGHMPLH� GUXJD� VWURQD� ]� NWyU
FKFHP\� VL � SRUR]XPLHZDü�� 6WRVXQNRZR� Z\VRNLH� NRV]W\� LQVWDODFML� SRF]W\�� Z\ V]H� QL � Z
SU]\SDGNX�ID[�X��RUD]�NRQLHF]QR ü�NRU]\VWDQLD�]�XVáXJ�VSHFMDOLVW\�RGVWUDV]DM �ZLHOX�FK WQ\FK�
3R]D� W\P� SRF]WD� HOHNWURQLF]QD� Z� SRZV]HFKQHM� RSLQLL� QLH� MHVW� PHGLXP� VWDELOQ\P� L
QLH]DZRGQ\P��=E\W�F] VWR�]GDU]DM FH�VL �DZDULH�SRV]F]HJyOQ\FK�IUDJPHQWyZ�VLHFL�JOREDOQHM
VSUDZLDM ��L �QDGDZFD�QLJG\�QLH�PD�SHZQR FL��F]\�Z\VáDQD�SU]H]�QLHJR�LQIRUPDFMD�GRWU]H�QD
F]DV� GR� PLHMVFD� SU]H]QDF]HQLD�� &R� ZL FHM�� XVáXJRGDZF\� LQWHUQHWRZL� QLH� SRWUDIL
]DJZDUDQWRZDü�GRVW SQR FL�VZHJR�VHUZLVX�SU]H]����JRG]LQ\�QD�GRE ��ND GHJR�GQLD�Z�URNX�
:LHOH� ILUP� ]QLHFK FD� NZHVWLD� ]DFKRZDQLD� EH]SLHF]H VWZD� LQIRUPDFML� Z\V\áDQHM� SU]H]
,QWHUQHW��7\PF]DVHP�SUDNW\ND�SRND]XMH�� L � MHVW� WR�SUREOHP�Z\ROEU]\PLRQ\�� UyZQLH � ID[�QLH
GDMH�SHáQHM�JZDUDQFML�]DFKRZDQLD�SRXIQR FL�NRUHVSRQGHQFML�

Ä)D[�PR H�E\ü�WUDNWRZDQ\�MDNR�GRNXPHQW��Z�SU]HFLZLH VWZLH�GR�OLVWX�HOHNWURQLF]QHJR´
�PyZL�SUDFRZQLN�MHGQHM�]�ZDUV]DZVNLFK�NDQFHODULL�SUDZQLF]\FK��7D�UR]SRZV]HFKQLRQD�RSLQLD
]QDMGXMH� SRSDUFLH�Z� UHJXODFMDFK� SU]\M W\FK�Z� RERZL ]XM F\FK�Z� 3ROVFH� SU]HSLVDFK� SUDZD�
1LHVWHW\��F] VWR�]DSRPLQD�VL �R�W\P��L �VIDáV]RZDQLH�ID[�X�MHVW�]DGDQLHP�EDUG]R�SURVW\P�GOD
NRJR �� NWR� SRWUDIL� REVáXJLZDü� W\SRZ\� VNDQHU� F]\� ID[�PRGHP�� 1DWRPLDVW� V\VWHP\� SRF]W\
HOHNWURQLF]QHM�G\VSRQXM �UR]ZLQL W\PL�PHFKDQL]PDPL�V]\IUXM F\PL��:�FHOX�XZLHU]\WHOQLHQLD
SU]HV\áHN�LQWHUQHWRZ\FK�PR QD�VWRVRZDü�SRGSLV�HOHNWURQLF]Q\���FR�GOD�ID[�X�MHVW�QLHGRVW SQH�

0R QD� V G]Lü�� H� Z� QDMEOL V]\FK� ODWDFK� Z� 3ROVFH� ID[� QDGDO� E G]LH� SRGVWDZRZ\P
PHGLXP� SU]HND]\ZDQLD� LQIRUPDFML� Z� NRQWDNWDFK� EL]QHVRZ\FK�� 3RPLPR� HZLGHQWQ\FK
NRU]\ FL�� MDNLH� GDMH� Z\NRU]\VWDQLH� SRF]W\� HOHNWURQLF]QHM�� QRZH� UR]ZL ]DQLD� GRFLHUDM � GR
ZLDGRPR FL�SROVNLFK�SU]HGVL ELRUFyZ�EDUG]R�U]DGNR��6\WXDFM �PRJáDE\�UDG\NDOQLH�]PLHQLü
QRZD� OHJLVODFMD��SUDZQLH�X]QDM FD�GRNXPHQW� L� SRGSLV� HOHNWURQLF]Q\��2WR�SRUyZQDQLH� WU]HFK
URGNyZ�Z\PLDQ\�GDQ\FK� ID[�X��PRGHPX� L� ,QWHUQHWX��:�SRUyZQDQLX� SU]\M WR� ]DáR HQLH�� L
ILUPD� SRVLDGD� MX � OLQL � WHOHIRQLF]Q �� NRPSXWHU� L� ID[�� 1LH� PD� QDWRPLDVW� ID[�PRGHPX
ZVSyáSUDFXM FHJR� ]� NRPSXWHUHP� L� ]DáR RQHJR� NRQWD� LQWHUQHWRZHJR�� 6NRU]\VWDQLH� ZL F� ]
SRF]W\�HOHNWURQLF]QHM�Z\PDJD�GRNRQDQLD�SHZQ\FK�LQZHVW\FML��1D�SRV]F]HJyOQ\FK�Z\NUHVDFK
SXQNW\�SU]HFL FLD�SURVW\FK�Z\]QDF]DM � OLF]E �NRUHVSRQGHQFML��SU]\�NWyUHM�EDUG]LHM�RSáDFDOQH
RG� ID[�X� VWDMH� VL � VWRVRZDQLH� SRF]W\� HOHNWURQLF]QHM� SU]HV\áDQHM� SU]H]� ,QWHUQHW� OXE� á F]DPL
WHOHIRQLF]Q\PL� PRGHP� GR� PRGHPX�� 3RUyZQDQLH� GRW\F]\� SRá F]H � MHGQRVWDQRZLVNRZ\FK�
F]\OL�ZV]\VWNLH�Z\PLHQLRQH� ILUP\�X]\VNXM �GRVW S�GR� ,QWHUQHWX�SU]H]� OLQL � � WHOHIRQLF]Q �]D
SRPRF �MHGQHJR�NRPSXWHUD�Z\SRVD RQHJR�Z�PRGHP�



=,(/212*Ï56.$��0,(-6.$��6,(û��.20387(52:$�:��1$8&(��,��*2632'$5&(��5(*,218

��

����

����

����

����

����

��� ��� ��� ��� ��� ��� ��� ���

)$;

,17(51(7

02'(0

.RV]W �]á�

/LF]ED SU]HV\áHN � W\G]LH

5\V����.RV]W\��SRá F]H �ORNDOQ\FK�

3Rá F]HQLD� PRGHP�PRGHP� ZDUWR� ]DVWRVRZDü� SU]\� SRQDG� ���� GRNXPHQWDFK� Z\PLHQLDQ\FK
W\JRGQLRZR�� 3RPLMDM F� LQQH� ]DOHW\� Z\NRU]\VWDQLD� ,QWHUQHWX�� E G]LH� RQ� Z� W\P� SU]\SDGNX
]DZV]H�UR]ZL ]DQLHP�GUR V]\P�QL �SRá F]HQLD�PRGHP�PRGHP�
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.RV]W �]á�

/LF]ED SU]HV\áHN � W\G]LH

5\V����.RV]W\��SRá F]H �PL G]\PLDVWRZ\FK�

:�SU]\SDGNX� ILUP\�� NWyUD� QS�� SRVLDGD� ILOL �Z� RGOHJá\P�PLH FLH�ZRMHZyG]NLP�� SU]HV\áDQLH
GRNXPHQWyZ� SRSU]H]� SRá F]HQLD� PRGHP�PRGHP� RND]XMH� VL � E\ü� RSáDFDOQH� MX � GOD� ��
GRNXPHQWyZ�SU]HV\áDQ\FK�W\JRGQLRZR��,QWHUQHW�VWDMH�VL �LQWHUHVXM F �DOWHUQDW\Z �SU]\�SRQDG
��� GRNXPHQWDFK�� -HVW� MHGQDN� GUR V]\� RG� SRá F]H �PRGHPRZ\FK�� D � GR� VWX� NLONXG]LHVL FLX
SU]HV\áHN�Z\PLHQLDQ\FK�W\JRGQLRZR�
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.RV]W �]á�

/LF]ED SU]HV\áHN � W\G]LH

5\V����.RV]W\�SRá F]H �]DJUDQLF]Q\FK�

:\VRNR ü� WDU\I� WHOHIRQLF]Q\FK� GOD� SRá F]H � ]DJUDQLF]Q\FK� VSUDZLD�� L � JUDQLFD� RSáDFDOQR FL
HOHNWURQLF]Q\FK�IRUP�SU]HND]X�MHVW�]QDF]QLH�EOL V]D��'OD�ILUP\��NWyUD�QS��SU]HV\áD�GRNXPHQW\
GR� VZRMHJR� SU]HGVWDZLFLHOVWZD� Z� LQQ\P� PLH FLH� ZRMHZyG]NLP�� MX � GOD� �� GRNXPHQWyZ
Z\VáDQ\FK�W\JRGQLRZR�ZDUWR�]DLQVWDORZDü�PRGHP\��,QWHUQHW�VWDMH�VL �RSáDFDOQ\�SU]\�Z\VáDQLX
FR�QDMPQLHM����GRNXPHQWyZ�

�����%D]\�GDQ\FK

(OHPHQWHP�� NWyU\� SRZRGXMH� FRUD]� ZL NV]H� ]DLQWHUHVRZDQLH� HOHNWURQLF]Q � Z\PLDQ
GDQ\FK�V �PL G]\�LQQ\PL�ED]\�GDQ\FK��%D]\�GDQ\FK�UR]XPLDQH�MDNR�SHZQHJR�URG]DMX�]DVRE\�
SRVLDGDM FH� ZáDVQ � ZDUWR ü� Z\]QDF]DM � MHGHQ� ]� QDM \ZLHM� UR]ZLMDM F\FK� VL � NLHUXQNyZ
ZVSyáF]HVQHM� LQIRUPDW\NL�� 'RW\F]\� WR� ]DUyZQR� SUDF� SUDNW\F]Q\FK� MDN� L� WHRUHW\F]Q\FK�
*áyZQ\P� SRZRGHP� UR]ZRMX� V � NRQNUHWQH�� FRG]LHQQH� SRWU]HE\� V]HURNLHM� JDP\
X \WNRZQLNyZ�� Z UyG� NWyU\FK� ]QDMGXM � VL � SU]HGVL ELRUVWZD� SURGXNF\MQH�� V]SLWDOH�� EDQNL�
DGPLQLVWUDFMD�� LQVW\WXFMH�QDXNRZH��EDGDZF]H� LWS��7UXGQR�REHFQLH�]QDOH ü�G]LHG]LQ � \FLD�Z
NWyU\FK�QLH�VWRVXMH�VL �ED]�GDQ\FK��:VSyáF]H QL�X \WNRZQLF\�ED]�GDQ\FK�]DLQWHUHVRZDQL� V
V]\ENLP��QLH]DZRGQ\P��PR OLZLH�áDWZ\P�GRVW SHP�GR�ZLDU\JRGQ\FK�LQIRUPDFML��3RWU]HE\�WH
SRG\NWRZDQH�V �FKDUDNWHUHP�L�QDWXU �SURFHVyZ�VSRáHF]Q\FK�L�HNRQRPLF]Q\FK�Z\VW SXM F\FK
Z� UR]ZLQL W\FK� F\ZLOL]DF\MQLH� VSRáHF]H VWZDFK��']LVLDM� QLH�PD�Z WSOLZR FL�� H� LQIRUPDFMD
MHVW���RERN�SUDF\��]DVREyZ�QDWXUDOQ\FK��HQHUJLL�L�NDSLWDáX���LVWRWQ\P�F]\QQLNLHP�SRVW SX�
:� V]F]HJyOQR FL� SRZLQQL P\� VL � ]DVWDQRZLü� F]\� SR]\VNLZDQLH� LQIRUPDFML� MHVW� ZDUXQNLHP
GRVWDWHF]Q\P�GR�Zá F]HQLD�VL �GR�NRPSXWHURZHM�VLHFL�UR]OHJáHM�
=DZ DM F� ]DNUHV� PR OLZR FL� SR]\VNDQLD� LQIRUPDFML� GR� Z\EUDQHJR� URGRZLVND�� UHJLRQX�
PXVLP\�RGSRZLHG]LHü�QD�S\WDQLH��NWR� WZRU]\� LQIRUPDFM ��NWR� LQIRUPDFM �SU]HWZDU]D� L� NWR� ]
QLHM� NRU]\VWD�� 2GSRZLHG � QD� SLHUZV]H� S\WDQLH� MHVW� SURVWD�� -H HOL� MHVWHP� X \WNRZQLNLHP
NRPSXWHURZHM�VLHFL�UR]OHJáHM�WR�LQIRUPDFM �WZRU] ��VDP��FKRFLD E\�SRSU]H]�SRGDQLH�ZáDVQHJR
DGUHVX� H�PDLO�� ZVND]DQLH� VWURQ\� :::�� RSLVXM FHM� FKDUDNWHU� PRMHM� SUDF\�� Z\SHáQLHQLX
LQWHUDNW\ZQHM�DQNLHW\�QD�NWyU\P �VHUZHU]H�LWS��2F]\ZL FLH�Z�W\P�PLHMVFX�SRZVWDMH�SUREOHP
ZLDU\JRGQR FL�GDQ\FK�� DOH� WR� WHPDW�QD� NROHMQ\� UHIHUDW�� SRQLHZD � DGQH� XVWDZ\�QLH� UHJXOXM
SUDZQHJR� DVSHNWX� SRGDZDQLD� U]HWHOQHM� L� SUDZG]LZHM� LQIRUPDFML�� 1D� NROHMQH� S\WDQLH�PR QD
RGSRZLHG]LHü�GZX]QDF]QLH�� ,QIRUPDFMH�SU]HWZDU]D� WHQ� �NWR� WR�SRWUDIL� L� MHVW�RGSRZLHGQLR�GR
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WHJR� SU]\JRWRZDQ\� Z� DVSHNFLH� SRWHQFMDáX� WHFKQLF]QHJR� L� RUJDQL]DF\MQHJR� OXE� WHQ� NRPX
]DXIDá\� MHGQRVWNL�Z\NRU]\VWXM FH� GDQ � LQIRUPDFM ��:UHV]FLH� RGSRZLHG � QD� RVWDWQLH� S\WDQLH
EU]PL�� ]� LQIRUPDFML� NRU]\VWD� WHQ� NWR� SRWUDIL� M � ]QDOH ü� L� PD� QD� WR� F]DV�� :� ZLHFLH
HOHNWURQLF]QHM�Z\PLDQ\�GDQ\FK��SR]\VNDQLH�LQIRUPDFML�RND]XMH�VL �SRZD Q\P�SUREOHPHP�
&] VWR�]DFKRG]L�QDVW SXM FH�]MDZLVNR��)LUPD�SRQRVL�NRV]W\�QD�SU]\JRWRZDQLH�PXOWLPHGLDOQHM
SUH]HQWDFML� R� VZRLFK� ]DVREDFK� Z� UR]OHJáHM� VLHFL� NRPSXWHURZHM� L� XPLHV]F]D� M � Z� ]DVREDFK
SLHUZV]HJR� OHSV]HJR� VHUZHUD�� 1DVW SQLH� F]HND�� D � SRWHQFMDOQ\� NOLHQW� ]ZUyFL� VL � GR� QLHM� ]
FK FL �QDZL ]DQLD�ZVSyáSUDF\��-HGQDN�SR�NLONX�PLHVL FDFK�RF]HNLZDQLD�ILUPD�]DF]\QD�WUDFLü
RFKRW � QD� SUH]HQWRZDQLH� VZRLFK� ]DVREyZ�� SRQLHZD � QLNW� VL � GR� QLHM� QLH� ]JáDV]D�� 3DGD
ZQLRVHN���NRPSXWHURZD�VLHü�UR]OHJáD�QLH�MHVW�QDP�SRWU]HEQD��3U]HSURZDG P\�WDN �V\PXODFM
Z� RGZURWQ\P� NLHUXQNX�� .OLHQW� SRV]XNXMH� ILUP\� Z� FHOX� QDZL ]DQLD� NRQWDNWX�� 3U]HVLDGXMH
QLH]OLF]RQH� JRG]LQ\� SU]HG� NRPSXWHUHP� L� QLH�PR H� ]QDOH ü� GDQHM� LQIRUPDFML�� D� SU]\� W\P
Z\GDMH� RJURPQH� LOR FL� SLHQL G]\� QD� U]HF]� RSHUDWRUyZ� VLHFL� UR]OHJá\FK�� &]\� ZLHP\� MDN
Z\V]XNLZDü� LQIRUPDFM �� F]\� SRVLDGDP\� RGSRZLHGQLH� QDU] G]LD�� F]\� QDV]D� ED]D� MHVW
SU]HMU]\VWD�"

:QLRVHN� QDVXZD� VL � VDP�� ND GD� RUJDQL]DFMD�� ND GH� SU]HGVL ELRUVWZR� L� ND G\
GRVWDZFD�WRZDUyZ�L�XVáXJ�SRZLQLHQ�]DVWDQRZLü�VL �Z�MDNL�VSRVyE�SRZRáDü�GR� \FLD
ZáDVQ �NRPSXWHURZ �ED] �L�VLHü�XVáXJ�

:UHV]FLH�RVWDWQL�SUREOHP�]ZL ]DQ\�]�QDGPLDUHP�LQIRUPDFML�3UDZLH�ND G\�SRVLDGD�SUREOHP\�]
QDG DQLHP� ]D� Z\GDU]HQLDPL�� NWyUH� QDSRW\ND� QD� VáX ERZHM� OXE� SU\ZDWQHM� FLH FH� VZHJR
\FLD�� &]\� NRPSXWHU� RVRELVW\� ]� GRVW SHP� GR� VLHFL� UR]OHJáHM� MHVW� Z� VWDQLH� SRPyF� SU]\M ü� L
SURGXNW\ZQLH�SU]HWZRU]\ü�ZV]\VWNLH�WH�]GDU]HQLD��GHF\]MH��&R�ZL FHM��Z�Já EL�GXV]\�ND G\�]
QDV�SU]\]QD�� H�ZFDOH�QLH�FKFH�PLHü�GR�F]\QLHQLD�]�SU]\WáDF]DM F\PL�JR�LQIRUPDFMDPL��.D G\
SUDJQLH�� E\� NWR� LQQ\� MH� SU]HWZRU]\á�� D� QDP� SU]HGVWDZLá� Z� VSRVyE� VNRQGHQVRZDQ\�� NUyWNL� L
]ZL ]á\�

=DNR F]HQLH

:QLRVNL� SR]RVWDZLDP� &]\WHOQLNRP�� D� SRGVXPRZDQLHP� QLHFK� E G]LH� LQIRUPDFMD� R
XVáXJDFK�VLHFLRZ\FK�2 URGND�,QIRUPDW\F]QHJR�3ROLWHFKQLNL�=LHORQRJyUVNLHM�
D��VHUZHU\�SRF]WRZH�

2,�3=�XGRVW SQLD�XVáXJ �SRF]W\�HOHNWURQLF]QHM�SU]H]�GZD�VHUZHU\�SRF]WRZH�
681�����(� REVáXJXM F\�GRPHQ �VLHFL�PHWURSROLWDUQHM�PDQ�]JRUD�SO
681�1HWUD���L� REVáXJXM F\�GRPHQ �3ROWHFKQLNL�=LHORQRJyUVNLHM�S]�]JRUD�SO

E��VHUZHU\�SOLNyZ�
2,�3=�XGRVW SQLD�VHUZHU�SOLNyZ��]ZDQ\�WH �VHUZHUHP�)73�]�GRVW SHP�DQRQLPRZ\P�QD
NRPSXWHU]H�� 681�����(� �� IWS�PDQ�]JRUD�SO�� �� 6HUZHU� WHQ� SR]ZDOD� QD� GRVW S� W\ONR� ]
NRPSXWHUyZ� DXWRU\]RZDQ\FK�� WM�� ]DUHMHVWURZDQ\FK� Z� VHUZHUDFK� QD]Z� GRPHQRZ\FK
�'16��

F��V\VWHP\�LQIRUPDF\MQH�
2,�3=�REVáXJXMH�GZD�V\VWHP\�LQIRUPDF\MQH�:::��6HUZHU�Z\VW SXM F\�SRG�DGUHVHP
ZZZ�]JRUD�SO� VáX \� GR� NDWDORJRZDQLD� L� Z\V]XNLZDQLD� LQIRUPDFML� R� PLH FLH� =LHORQD
*yUD� L� ZRMHZyG]WZLH� ]LHORQRJyUVNLP�� 'UXJL� VHUZHU� Z\VW SXM F\� SRG� DGUHVHP
ZZZ�S]�]JRUD�SO�]DZLHUD�LQIRUPDFMH�R�3ROLWHFKQLFH�=LHORQRJyUVNLHM�

']L NL�ZVSyáSUDF\�]�LQQ\PL� URGRZLVNDPL�QDXNRZ\PL�RUD]�VLHFLDPL�0$1��QDVL�X \WNRZQLF\
RWU]\PXM �GRVW S�GR�LQQ\FK�V\VWHPyZ�LQIRUPDF\MQ\FK��WDNLFK�MDN�1HZV��*RSKHU��;����
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0DP�UyZQLH �QDG]LHM �� H�Z�QLHGDOHNLHM�SU]\V]áR FL�]LHORQRJyUVNL�0$1�ZHMG]LH�GR�SURMHNWX
32/����� D� WR� ]ZL NV]\� SU]HSXVWRZR ü� QDV]HM� VLHFL� L� RWZRU]\� NROHMQ � EUDP � GR� QRZR FL�Z
ZLHFLH�WHFKQLNL�L�SRVW SX�

/LWHUDWXUD
>�@ � &RPSXWHU:RUOG�QU������
>�@ � ZLQWHU�LQIR�SO
>�@ � &RPSXWHU:RUOG�QU�����


