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2SLV� DXWRUVNLHJR� UR]ZL�]DQLD� V\VWHPX� LQIRUPDW\F]QHJR� RSDUWHJR� R
URG]LPH� NRPSRQHQW\� VSHáQLDM�FHJR� ]DGDQLD� DSOLNDFML� GR]RUXM�FHM� SUDF

VLHFL�NRPSXWHURZHM�

�� :352:$'=(1,(
;;,� ZLHN� MHVW� MX* IDNWHP�� :� G]LVLHMV]\FK� F]DVDFK� QDMZL
NV]HJR� ]QDF]HQLD� QDELHUD

LQIRUPDFMD��,P�ZL
FHM�GDQ\FK�PR*QD�]HEUDü�L�SU]HWZRU]\ü��W\P�EDUG]LHM�SUDZGRSRGREQH�MHVW
SUHF\]\MQH� ]ORNDOL]RZDQLH� SUREOHPX�� RSLVDQLH� ]MDZLVND� F]\� SRGM
FLH� GHF\]ML�� ']LVLHMV]H
VSRáHF]H�VWZR��SU]\QDMPQLHM�OXG]LH�ZFKRG]�F\�Z�ZLHN�GRURVá\��REHMPXM�F\�FRUD]�ZD*QLHMV]H
IXQNFMH� QD� VWDQRZLVNDFK� GHF\]\MQ\FK�� RWDF]D� VL
 JDP� Uy*QRURGQ\FK� DXWRPDWyZ�� NWyUH
GRVWDUF]DM� GDQ\FK� PHWURORJLF]Q\FK� L� Z\U
F]DM� OXG]L� Z� Z\NRQ\ZDQLX� *PXGQ\FK
L�ZLHORNURWQLH�QLHZ\JRGQ\FK�F]\QQR�FL��'R� WHJR� FHOX� ]RVWDá\� RQH�SU]HFLH* ]DSURMHNWRZDQH
L�Z\NRQDQH�

.RQLHF�;;�ZLHNX�WR�UR]NZLW� WHFKQRORJLL� LQWHUQHWRZ\FK��&RUD]�ZL
FHM�NRPSXWHUyZ�]RVWDáR
SU]\VWRVRZDQ\FK� GR� ZVSyáSUDF\� ]� VLHFL� NRPSXWHURZ��� 1DVW�SLá� L� ZFL�*� QDVW
SXMH� Z]URVW
SU]HSXVWRZR�FL� á�F]\� GRFKRG]�F\FK� GR� VWDFML� URERF]\FK�� =PLHQLD� VL
 UyZQLH* SU]HNUyM
]DVWRVRZDQLD� VLHFL� NRPSXWHURZ\FK� ]DUyZQR� W\FK� ORNDOQ\FK� MDN� UyZQLH* UR]OHJá\FK�� Z
V]F]HJyOQR�FL� ,QWHUQHWX�� ,QWHUQHW� SU]HVWDMH� E\ü� W\ONR� PLHMVFHP�� Z� NWyU\P� ]QDMGXM� VL

SU]\JRWRZDQH�L�JRWRZH�GR�SREUDQLD�]ELRU\�OXE�G\VWU\EXWRUHP�SRF]W\�HOHNWURQLF]QHM��=QDMGXMH
VL
 FRUD]� ZL
FHM� ]DVWRVRZD� GOD� WHM� VLHFL� UyZQLH* Z� JURPDG]HQLX� L� SU]HWZDU]DQLX� GDQ\FK
PHWURORJLF]Q\FK�

1LQLHMV]\�DUW\NXá�PD�QD�FHOX�SU]HGVWDZLHQLH� MHGQHJR�]�SU]\M
W\FK� UR]ZL�]D� ED]XM�F\FK
QD� V\VWHPLH� UHJXODF\MQR�SRPLDURZ\P� 635�� ]DSURMHNWRZDQ\P� L� SURGXNRZDQ\P� SU]H]
2�URGHN�%DGDZF]R�5R]ZRMRZ\�0HWURORJLL�(OHNWU\F]QHM�0(752/�Z�=LHORQHM�*yU]H�
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6WHURZQLN� SRPLDURZR�UHJXODF\MQ\� 635�� MHVW� SU]H]QDF]RQ\� GR� SRPLDUX� WHPSHUDWXU\

L� ZLOJRWQR�FL�� ]D� SRPRF� VRQG\� 67:��� NWyUD� ZFKRG]L� Z� VNáDG� GRVWDUF]DQHJR� SU]H]
SURGXFHQWD� NRPSOHWX�� 'RGDWNRZ� IXQNFM� V\VWHPX� MHVW� UHJXODFMD� WHPSHUDWXU\� ]D� SRPRF�
FKáRGQLF\��6WHURZQLN�MHVW�Z\SRVD*RQ\�Z�LQWHUIHMV�NRPXQLNDF\MQ\�56���&��]D�SR�UHGQLFWZHP
NWyUHJR�GDQH�SRPLDURZH�SU]HV\áDQH�V� GR�NRPSXWHUD�

:FKRG]�FD�Z� VNáDG� ]HVWDZX� VRQGD�67:�� ]DZLHUD�Z� VRELH� WHUPRUH]\VWDQF\MQ\� F]XMQLN
WHPSHUDWXU\� L�SRMHPQR�FLRZ\�F]XMQLN�ZLOJRWQR�FL��8PR*OLZLD�RQ�SU]HSURZDG]DQLH�SRPLDUyZ
Z�]DNUHVLH�WHPSHUDWXU�RG�±��q&�GR���q&�RUD]���GR�����VW
*HQLD�SDU\�ZRGQHM�Z�SRZLHWU]X
EH]�NRQGHQVDFML�
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6WHURZQLN� 635�� SRWUDIL� SUDFRZDü� DXWRQRPLF]QLH�� ]DSURJUDPRZDQH� QDVWDZ\� SRZRGXM�
SUDZLGáRZ� SUDF
 XU]�G]H� SU]\á�F]RQ\FK�GR�MHJR�Z\M�ü�Z\NRQXM�F�]DáR*RQH�G]LDáDQLH�
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:� SRSU]HGQLP� SXQNFLH�� RSLVLH� VWHURZQLND� 635��� SRGNUH�ORQR� MHJR� DXWRQRPLF]Q\� WU\E
SUDF\�� $OH� QDOH*\� VRELH� SRVWDZLü� S\WDQLH�� F]\� 635�� QDGDMH� VL
 GR� ]DVWRVRZDQLD� Z
SU]\SDGNX�� JG\� MHJR� SUDFD� E
G]LH� PLDáD� FKDUDNWHU� ]GDOQ\�� Z� GRGDWNX� NRQWURORZDQ\� ]
ZL
NV]HM� RGOHJáR�FL� QL* RNUH�ORQH� VWDQGDUGHP� SRUWX� V]HUHJRZHJR� RGOHJáR�FL� XU]�G]HQLD
0$67(5� RG� XU]�G]DQLD� 6/$9(� OXE� MH�OL� QDOH*\� ]DVWRVRZDü� ]ZLHORNURWQLHQLH� SXQNWyZ
SRPLDURZ\FK� UR]VLDQ\FK� QD� ]QDF]QHM� SRZLHU]FKQL"� 2GSRZLHG(�� QDGDMH� VL
�� 7DNLH
UR]ZL�]DQLH�MHVW�PR*OLZH��IXQNFMRQDOQH�L�FR�UyZQLH* PD�SRGVWDZRZH�]QDF]HQLH�PR*OLZH�GR
]DDNFHSWRZDQLD�]�HNRQRPLF]QHJR�SXQNWX�ZLG]HQLD�

,VWRWQ� ZáDVQR�FL� VWHURZQLND�635���Z�W\P�SU]\SDGNX��MHVW�MHJR�PR*OLZR�ü�ZVSyáSUDF\�]
NRPSXWHUHP� ]D� SR�UHGQLFWZHP� SRUWX� V]HUHJRZHJR� 56���&� RUD]� IDNW�� *H� ZL
NV]R�ü
RJyOQRGRVW
SQ\FK�V\VWHPyZ�NRPSXWHURZ\FK��IXQNFMRQXM�F\FK�Z�]DNáDGDFK�SU]HP\VáRZ\FK�
SRVLDGD�WHQ�LQWHUIHMV��MHVW�RQ�GREU]H�XGRNXPHQWRZDQ\�L�áDWZR�SURJUDPRZDOQ\��6W�G�UyZQLH*
WHQ�VWDQGDUG�MHVW�REHFQ\�MDNR�SRGVWDZRZ\�LQWHUIHMV�ZH�ZV]\VWNLFK�V\VWHPDFK�RSHUDF\MQ\FK�

'UXJ� LVWRWQ� SU]HVáDQN� MHVW�IDNW��*H�VLHFL�NRPSXWHURZH�UR]ZLQ
á\�VL
 GR�WDNLHJR�VWRSQLD�
*H� PR*OLZH� MHVW� ]EXGRZDQLH� VLHFL� R� Z\PDJDQ\FK� SDUDPHWUDFK� GOD� SUDF\� Z� ZDUXQNDFK
SU]HP\VáRZ\FK�� 0QRJR�ü� UR]ZL�]D� MHVW� Z� W\P� SU]\SDGNX� WDN� ]QDF]�FD�� *H� SUDNW\F]QLH
ND*GD�V\WXDFMD�PR*H�]RVWDü�]D�SRPRF� WHJR�PRGHOX�RSLVDQD�

7HFKQRORJLH� LQWHUQHWRZH� WR� Z� FKZLOL� REHFQHM� QDMEDUG]LHM� UR]SRZV]HFKQLRQH
L�QDMG\QDPLF]QLHM�UR]ZLMDM�FH�VL
 VWDQGDUG\�Z�VLHFLDFK�NRPSXWHURZ\FK��8RJyOQLDM�F��PR*QD
SU]\M�ü��*H�ND*GD�VLHü��NWyUD�Z\NRU]\VWXMH�GR�NRPXQLNDFML�SRPL
G]\�XU]�G]HQLDPL�SURWRNyá
7&3�,3�MHVW�VLHFL� LQWHUQHWRZ���:�SU]\SDGNX�RJUDQLF]RQHJR�]DVL
JX��]DUyZQR�WHU\WRULDOQHJR
MDN�UyZQLH* ORJLF]QHJR��VLHü�PR*QD�QD]ZDü�PLDQHP�LQWUDQHWX�OXE�VLHFL�NRUSRUDF\MQHM�

'OD� XSURV]F]HQLD� ]Dáy*P\�� *H� VWHURZQLN� 635�� PD� ]D� ]DGDQLH� ZVSyáSUDFRZDü� ]
NRPSXWHUHP� NODV\� 3&�� .RPSXWHU� 3&� SRVLDGD� Z� VWDQGDUGRZ\P� Z\SRVD*HQLX� GZD� SRUW\
V]HUHJRZH� Z� VWDQGDUG]LH� 56���&�� PXVL� SRVLDGDü� LQWHUIHMV� GR� VLHFL� NRPSXWHURZHM� RUD]
V\VWHP� RSHUDF\MQ\� SRVLDGDM�F\� REVáXJ
 SURWRNRáX� 7&3�,3�� 7DNL� ]HVWDZ�� Z\SRVD*RQ\� Z
RSURJUDPRZDQLH�VLHFLRZH�]DSHZQLDM�FH�NRPXQLNDFM
 ]H�VWHURZQLNLHP�635���PR*QD�X]QDü
]D�Z
]Há�VLHFL�SU]HP\VáRZHM�GRVW
SQ\�]�VLHFL�NRPSXWHURZHM��6WRSLH� GRVW
SX�]DOH*Q\�MHVW�RG
PR*OLZR�FL� SURWRNRáX� NRPXQLNDF\MQHJR� VWHURZQLND� 635�� RUD]� RG� RSURJUDPRZDQLD
SR�UHGQLF]�FHJR�SRPL
G]\�635��L�VLHFL� LQWHUQHWRZ��

3RZ\*V]\�SRJO�G�QLH�MHVW�RF]\ZL�FLH�QLF]\P�QRZ\P��2G�ZLHOX�ODW�IXQNFMRQXM� SRGREQHJR
URG]DMX� VSU]
*HQLD� VLHFL� NRPSXWHURZHM� ]� VLHFL� SU]HP\VáRZ��� Z� V]F]HJyOQR�FL�
SRMHG\QF]\PL� SXQNWDPL� SRPLDURZ\PL�� 1RZDWRUVWZR� SRGHM�FLD� WNZL� Z�PR*OLZR�FLDFK�� NWyUH
SRVLDGD�VDPD�VLHü� LQWHUQHWRZD��PR*OLZR�ü�DGUHVRZDQLD��NRQWUROL� UXFKX��]GDOQHJR�GRVW
SX�
GRZROQHJR� SU]HGVWDZLDQLD� LQIRUPDFML� QD� ZVSyOQHM� GOD� ZLHOX� Uy*QRURGQ\FK� V\VWHPyZ
SODWIRUPLH� ZL]XDOL]DF\MQHM�� Z\V\áDQLH� DOHUWyZ� JHQHURZDQ\FK� SU]H]� V\VWHP� SRPLDURZ\� GR
RGSRZLHGQLFK���FL�OH�]GHILQLRZDQ\FK�Z
]áyZ�VLHFL�OXE�GR�LQQ\FK�VLHFL�NRPXQLNDF\MQ\FK��QS�
WHOHIRQLD�*60���7H�FHFK\�]DZDUWH�Z�XVáXJDFK�]DLPSOHPHQWRZDQ\FK�Z�VLHFLDFK�,3�SRZRGXM��
*H� PR*OLZR�FL� ZL]XDOL]DF\MQH� V� ZU
F]� QLHRJUDQLF]RQH�� 1D� GRGDWHN� PQRJR�ü� UR]ZL�]D��
QLHRJUDQLF]RQ\� OLFHQFMDPL�GRVW
S�GR�SODWIRUP�SURJUDPLVW\F]Q\FK� L�VSRUD� U]HV]D�IDFKRZFyZ
VWZDU]DM� PR*OLZR�FL�GR�GRZROQHJR�SU]\VWRVRZDQLD�SáDV]F]\]Q\�SRPLDURZR�NRPXQLNDF\MQHM
GR�NRQNUHWQHJR�]DGDQLD�

:� SU]\SDGNX� 635�� ZVSyáSUDFXM�FHJR� ]� NRPSXWHUHP� NODV\� 3&� PR*OLZD� MHVW� SUDFD
]DUyZQR� Z� NRQILJXUDFML� EH]SR�UHGQLHJR� GRVW
SX� MDN� UyZQLH* NOLHQW�VHUZHU� F]\� VHUZHU�
VHUZHU�� 7DNL� NRPSXWHU� PR*QD� QD]ZDü� VHUZHUHP� SRPLDURZ\P�� F]\OL� XU]�G]HQLHP�� NWyUH
GRNRQXMH�UHMHVWUDFML�Z\QLNX�SRPLDUX��D�QDVW
SQLH�XGRVW
SQLD�JR�LQQ\P�HOHPHQWRP�VWDFMRP�L
VHUZHURP�VLHFLRZ\P�

1D�U\VXQNX�QU���SU]HGVWDZLRQR�NLOND�NRQILJXUDFML�VSU]
WRZ\FK�PR*OLZ\FK�GR�UHDOL]DFML�



.��

5RXWHU ,QWHUQHW

6HUYHU�SRPLDURZ\

56���

6HUYHU�SRPLDURZ\

56���

56���

6HUYHU�SRPLDURZ\

6HUYHU�SRPLDURZ\

56���

/$1

6HUZHU�%D]
'DQ\FK
0\64/

6HUZHU�DSOLNDFML
$SDFKH���3+3

������7;

56���

6WDFMD�URERF]D
X*\WNRZQLND

6WDFMD�URERF]D
X*\WNRZQLND

635�

635�

635�

635�

635�

635�

635�635�

à�F]H� G]LHU*DZLRQH� ���NE

6WDFMD�URERF]D
X*\WNRZQLND

$70
����

�7;

á�F]H�GR
�,QWHUQHW

X

5\V���� 3U]\NáDGRZH� NRQILJXUDFMH� V\VWHPX� SRPLDURZR�NRQWUROQHJR� GR� PRQLWRURZDQLD� Z
]áyZ� VLHFL� ]
Z\NRU]\VWDQLHP�VLHFL�/$1�L�,QHUQHWX
1DOH*DáRE\� ]D]QDF]\ü�� *H� VWDFMH� NRPSXWHURZH�� Z\NRU]\VWDQH� MDNR� VHUZHU\� SRPLDURZH

�ZVSyáSUDFXM�FH� ]� 635���� PRJ� E\ü� MHGQRVWNDPL� DGDSWRZDQ\PL� ]� NRPSXWHUyZ� VWDUV]\FK
JHQHUDFML��NWyUH�QLHMHGQRNURWQLH�V� SU]H]QDF]DQH�GR�NDVDFML��:LHOH�ILUP�PD�SUREOHP�]� WHJR
URG]DMX�VSU]
WHP��D�]�UHJXá\� MHVW�RQ�Z�SHáQL�VSUDZQ\� L� LGHDOQLH�QDGDMH�VL
 GR�RSLV\ZDQHJR
]DGDQLD��:�QLHNWyU\FK�SU]\SDGNDFK� LVWQLHMH�NRQLHF]QR�ü�DGDSWDFML��QS��Z\PLDQ\�NODZLDWXU\�
PRQLWRUD��REXGRZ\��NDUW\�VLHFLRZHM�QD�SU]\VWRVRZDQH�GR�ZDUXQNyZ�SUDF\�XU]�G]HQLD�

.D*G\�NRPSXWHU�SUDFXMH�SRG�NRQWURO� V\VWHPX�RSHUDF\MQHJR��-HG\Q\P�ZDUXQNLHP��NWyU\
PXVL� VSHáQLü� V\VWHP� RSHUDF\MQ\� VHUZHUD� SRPLDURZHJR�� WR� MHJR� SU]\VWRVRZDQLH� GR
ZVSyáSUDF\�]�VLHFL� LQWHUQHWRZ���REHFQR�ü�SURWRNRáX�7&3�,3��:�FKZLOL�REHFQHM�ND*G\�V\VWHP
SRVLDGD�WDN� PR*OLZR�ü��,VWQLHM� UyZQLH* EDUG]LHM�OXE�PQLHM�XGDQH�SUyE\�]DLPSOHPHQWRZDQLD
REVáXJL� VLHFL� LQWHUQHWRZHM�Z� VWDU\FK� V\VWHPDFK�RSHUDF\MQ\FK��:L
NV]R�ü� ]� W\FK� V\VWHPyZ
QLH� MHVW� MX* FKURQLRQD� SUDZHP� DXWRUVNLP� OXE� NRV]W� OLFHQFML� MHVW� V\PEROLF]Q\�� D� QRZH
VWHURZQLNL� XGRVW
SQLDQH� V� SU]H]� DXWRUyZ�� SDVMRQDWyZ�� QLHRGSáDWQLH� QD� SU\ZDWQ\FK
VWURQDFK��7UXGQR�ü�SR]RVWDMH�Z�]DDGRSWRZDQLX�WDNLH�V\VWHPX�GR�SUDF\�Z�VLHFL��QLH�]DZV]H
QRZH�PR*OLZR�FL�V� MDVQR�L�Z\F]HUSXM�FR�RSLVDQH�

�� 6<67(0� 021,725,1*8� :� =,(/212*Ï56.,(-� 0,(-6.,(-� 6,(&,
.20387(52:(-�=,(/0$1

��� =DáR*HQLD�V\VWHPX
:�Z
]áDFK�=LHORQRJyUVNLHM�0LHMVNLHM�6LHFL�.RPSXWHURZHM�=LHO0$1�]DLVWQLDáD�NRQLHF]QR�ü

PRQLWRURZDQLD� WHPSHUDWXU\� L� ZLOJRWQR�FL�� :� RNUHVLH� OHWQLP� Z\VW
SXMH� ERZLHP� PR*OLZR�ü
SU]HJU]DQLD� XU]�G]H� DNW\ZQ\FK� VLHFL� ]QDMGXM�F\FK� VL
 Z� Uy*Q\FK� SXQNWDFK� PLDVWD�
:L
NV]R�ü� W\FK�SXQNWyZ�SUDFXMH�DXWRPDW\F]QLH��EH]�VWDáHJR�GR]RUX�DGPLQLVWUDWRUyZ�VLHFL�
3UDFH� NRQILJXUDF\MQH� SU]HSURZDG]DQH� V� ]GDOQLH� ]D� SRPRF� VWRVRZQHJR� GR� SRWU]HE
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RSURJUDPRZDQLD� VLHFLRZHJR�� 5yZQLH* Z� SU]\SDGNX� SRPLDUX� WHPSHUDWXU\� L� ZLOJRWQR�FL� Z
Z
]áDFK�VLHFL�PR*QD�WR�UHDOL]RZDü�]GDOQLH�FR�RSLVDQR�QL*HM�

��� 6FKHPDW�LGHRZ\�UHDOL]RZDQHJR�V\VWHPX
1D�5\V�� �� SU]HGVWDZLRQR� ZGUR*RQ\� V\VWHP�PRQLWRURZDQLD� WHPSHUDWXU\� L� ZLOJRWQR�FL� Z

Z
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5\V����6\VWHP�PRQLWRURZDQLD�WHPSHUDWXU\�L�ZLOJRWQR�FL�Z�Z
]áDFK�=06.�=LHO0$1
:� UR]SDWU\ZDQ\P� V\VWHPLH� SRPLDURZR�NRQWUROQ\P� URO
 VHUZHUD� SRPLDURZHJR

SRZLHU]RQR�NRPSXWHURP�NODV\�3&��=H�Z]JO
GX�QD� VZRMH�PR*OLZR�FL�� X*\WH� NRPSXWHU\� QLH
E\á\� MX* Z\NRU]\VW\ZDQH� GR� SUDF\� QD� W\SRZ\FK� VWDQRZLVNDFK� ELXURZ\FK�� MHGQDN� LFK� VWDQ
WHFKQLF]Q\�XPR*OLZLD�]DVWRVRZDQLH�LFK�MDNR�VHUZHUyZ�SRPLDURZ\FK�

'R� REVáXJL� VHUZHUD� SRPLDURZHJR� ]RVWDá� Z\EUDQ\� V\VWHP� ]� URG]LQ\�81,;�� 3RGVWDZRZ�
FHFK��� NWyUD� Z\Uy*QLD� WHQ� V\VWHP� RG� LQQ\FK� V\VWHPyZ� VLHFLRZ\FK� V� MHJR� QLHZLHONLH
Z\PDJDQLD� QD� ]DVRE\� MHGQRVWNL� REOLF]HQLRZHM� RUD]� SDPL
FL� SRGU
F]QHM�� V]\ENR�ü� L
QLH]DZRGQR�ü� G]LDáDQLD�� IXQNFMRQDOQR�ü� L� ZEXGRZDQH� IXQNFMH� ]GDOQHJR� GRVW
SX� RUD]
QRZRF]HVQR�ü� L� ERJDWH� ]DVRE\� ,QWHUQHWX�� ERJDWH� ]DUyZQR� Z� GRNXPHQWDFM
 MDN� UyZQLH*
(UyGáD�XPR*OLZLDM�FH� LQG\ZLGXDOQH�GRVWURMHQLH�V\VWHPX�GR�SRWU]HE� UR]ZL�]DQLD��=� WHJR� WH*
SRZRGX�PR*OLZH�E\áR�X*\FLH� MHGQRVWHN�]�SURFHVRUDPL�3HQWLXP�,��]�]HJDUDPL�RG���0+]�GR
���0+]�� SDPL
FL� SRGU
F]Q��� �����0%�� G\VSRQXM�F\PL� G\VNDPL� WZDUG\PL� Uy*Q\FK
SURGXFHQWyZ�R�SRMHPQR�FLDFK�RG����0%�GR��*%��:�RSLV\ZDQ\P�UR]ZL�]DQLX�PR*OLZH�MHVW
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