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:� DUW\NXOH� SU]HGVWDZLRQR� QRZRF]HVQH� UR]ZL�]DQLD� V\VWHPyZ
VWHURZDQLD� NRPyU� O
JRZ\FK� L� NOXMQLNRZ\FK�� :� ]ZL�]NX� ]� FRUD]
ZL
NV]\PL� Z\PDJDQLDPL� QDáR*RQ\PL� QD� SU]HELHJ� SURFHVX
LQNXEDFML� SRZL�]DQ\PL� �FL�OH� ]� HIHNW\ZQR�FL� L� ]\VNLHP
HNRQRPLF]Q\P��RUD]�SRMDZLHQLHP�VL
 QD�U\QNX�QRZ\FK�WHFKQRORJLL
�VWUXVLH��QRZRF]HVQH�V\VWHP\�SRVLDGDM� FRUD]�ZL
FHM�IXQNFML�
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6]WXF]QD� LQNXEDFMD� MDM� Z\O
JRZ\FK� MHVW� SURFHVHP� EDUG]R� ]áR*RQ\P�� Z\PDJDM�F\P
GRNáDGQHM� NRQWUROL� Z� FHOX� X]\VNLZDQLD� RSW\PDOQ\FK� Z\QLNyZ�� 1D� SU]HVWU]HQL� RVWDWQLFK� ODW
QDVW�SLá� RJURPQ\� UR]ZyM� Z� ]DNUHVLH� WHFKQRORJLL� RUD]� VSU]
WX� X*\ZDQHJR� Z� ]DNáDGDFK
Z\O
JRZ\FK��:H� ZVSyáF]HVQ\FK� Z\O
JDUQLDFK� SU]HELHJ� SURFHVyZ� ]DFKRG]�F\FK� SRGF]DV
LQNXEDFML�MDM��MHVW�NRQWURORZDQ\�SU]H]�V\VWHP�VNRPSOLNRZDQ\FK�XU]�G]H� SU]\�]DVWRVRZDQLX
QRZRF]HVQ\FK� WHFKQRORJLL�� 2GF]\W\ZDQLH� SDUDPHWUyZ� L� VWHURZDQLH� QLPL� PR*OLZH� MHVW� ]
MHGQHJR�� RGGDORQHJR� QDZHW� PLHMVFD� SU]\� SRPRF\� NRPSXWHUD� FHQWUDOQHJR�� $� ]D� SRPRF�
WHOHIRQX� PR*QD� RGELHUDü� V\JQDá\� DODUPRZH�� JG\� ]DSURJUDPRZDQH� SDUDPHWU\� QDJOH� VL

]PLHQL��
1RZRF]HVQH�Z\O
JDUQLH�PXV]� E\ü�SU]\JRWRZDQH�QD�XWU]\PDQLH�RSW\PDOQ\FK�ZDUXQNyZ�Z
FDá\P� SURFHVLH� SURGXNF\MQ\P�� .RQWUROD� ZDUXQNyZ� NOLPDW\F]Q\FK� SRGF]DV� SRE\WX� MDM� Z
LQNXEDWRU]H� O
JRZ\P� D� SRWHP� Z� NOXMQLNRZ\P� PD� QDMZL
NV]H� ]QDF]HQLH� L� PXVL� E\ü
PRQLWRURZDQD� Z� EDUG]R� GRNáDGQ\� VSRVyE�� 3RZV]HFKQLH� ZLDGRP� U]HF]� MHVW� IDNW�� *H
ZVSyáF]HVQH� DSDUDW\�Z\O
JRZH� RUD]� VWHUXM�FH� QLPL� V\VWHP\�PLNURNRPSXWHURZH� V� Z� WDNL
VSRVyE� ]DSURMHNWRZDQH�� L* PR*OLZD� MHVW� EDUG]R� GRNáDGQD� NRQWUROD� WHPSHUDWXU\� SRZLHWU]D
SUDNW\F]QLH�Z�ND*G\P�PLHMVFX�Z�DSDUDFLH�
-HGQDN*H�GOD�SUDZLGáRZHJR�UR]ZRMX�VDPHJR�]DURGND�QLH�WHPSHUDWXUD�SRZLHWU]D�MHVW�LVWRWQD�
OHF]� WHPSHUDWXUD�� MDND� SDQXMH� ZHZQ�WU]� MDMD�� 2]QDF]D� WR� *H� W\ONR� Z� SU]\SDGNX� JG\
WHPSHUDWXUD�]DURGND�MHVW�UyZQD�WHPSHUDWXU]H�SRZLHWU]D��WDNL�V\VWHP�UHJXODFML�PD�VHQV�
3RZ\*V]H� VWZLHUG]HQLH� Z\]QDF]D� Z\]ZDQLH� GOD� GDOV]HM� SUDF\� NRQVWUXNWRUyZ� LQNXEDWRUyZ
RUD]�NRQVWUXNWRUyZ�VWHURZQLNyZ�NRPyU�O
JRZ\FK�L�NOXMQLNRZ\FK�
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2EHFQLH� QD� QDV]\P� U\QNX� RIHURZDQ\FK� MHVW� ZLHOH� W\SyZ� NRPyU� O
JRZ\FK�� 1DMEDUG]LHM

]QDQ\PL� SURGXFHQWDPL� NRPyU� V� ILUP\� 3HWHUVLPH�� 3DVUHIRUP�� -DPHVZD\�� 6HW	+DWFK�
0DVDOOHV�� QDWRPLDVW� ]� SROVNLFK� ILUP� $JUDULD� *RVW\��� )8+� :DOH�VNL� *RVW\��� 6SLQ� DUW�
:URFáDZ�� :� RIHUWDFK� ILUP� SURGXNXM�F\FK� DSDUDW\� O
JRZH� PR*QD� ]QDOH(ü� NRPRU\� GR
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SURZDG]HQLD�O
JX�QD�VNDOH�SU]HP\VáRZ� R�SRMHPQR�FLDFK�SRQDG����W\� MDM�MDN�WH* ]DUyZQR
GR�SURZDG]HQLD�Z\O
JyZ�KREE\VW\F]Q\FK���3RQL*HM�SRND]DQR�SU]\NáDGRZH�NRPRU\�GOD�O
JX
NXU��RUD]�SU]H]QDF]RQH�GR�SURZDG]HQLD�Z\O
JX�VWUXVL�

$SDUDW�$6��6 ILUP\�3HWHUVLPH $SDUDW 02'�������',*,7$/ ILUP\�0DVDOOHV

1DMZD*QLHMV]\PL�F]\QQLNDPL��URGRZLVND�O
JX�ZSá\ZDM�F\PL�QD�OLF]E
 L�MDNR�ü�Z\O
JDQ\FK
SLVNO�W� V� WHPSHUDWXUD� L� ZLOJRWQR�ü� Z]JO
GQD� SRZLHWU]D� Z� NRPRUDFK� O
JRZ\FK�� ,VWRWQ\P
F]\QQLNLHP� MHVW� WDN*H� LOR�ü� SRZLHWU]D� GRVWDUF]DQHJR� UR]ZLMDM�F\P� VL
 ]DURGNRP�� :
]DOH*QR�FL�RG�W\SX�SWDFWZD��GOD�O
JX�NWyU\FK�SU]H]QDF]RQH�V� NRPRU\�SDUDPHWU\�NOLPDW\F]QH
Z\PDJDQH� SRGF]DV� SURFHVX� O
JX�PRJ� VL
 ]QDF]QLH� Uy*QLü�� 1S�� Z� SU]\SDGNX� O
JX� J
VL�
RSW\PDOQD�WHPSHUDWXUD�NV]WDáWXMH�VL
 QD�SR]LRPLH������q&��D�ZLOJRWQR�ü�Z]JO
GQD�SRZLHWU]D
RN���������QDWRPLDVW�Z�NRPRUDFK�SU]H]QDF]RQ\FK�GR�O
JX�VWUXVL�WHPSHUDWXU
 XWU]\PXM
 VL

QD� SRGREQ\P� SR]LRPLH�� DOH� Z\PDJDQD� ZLOJRWQR�ü� SRZLHWU]D� SRZLQQD� E\ü� ]GHF\GRZDQLH
QL*V]D� L�Z\QRVLü�RN�������6W�G� WH* Z�FHOX�XWU]\PDQLH�ZLOJRWQR�FL�Z�SLHUZV]\P�SU]\SDGNX
W]Q�� SRZ\*HM� ���� Z� NRPRUDFK� MDNR� XU]�G]HQLD� Z\NRQDZF]H� PRQWRZDQH� V� V\VWHP\
QDZLO*DM�FH��QDWRPLDVW�Z�NRPRUDFK�SU]H]QDF]RQ\FK�GR� O
JX�VWUXVL�XU]�G]HQLD�RVXV]DM�FH�
1RZRF]HVQH� XNáDG\� VWHUXM�FH� SUDF� NRPyU� RSUyF]� SUHF\]\MQHM� UHJXODFML� SDUDPHWUyZ
NOLPDW\F]Q\FK�ZHZQ�WU]�NRPRU\�UHDOL]XM� MHV]F]H�ZLHOH�LQQ\FK�GRGDWNRZ\FK�IXQNFML�

� VWHURZDQLH�XNáDGHP�SU]HFK\áX�MDM
� SRPLDU�L�NRQWUROD�]DZDUWR�FL�&2�Z�NRPRU]H�� UR]SR]QDZDQLH�L�V\JQDOL]RZDQLH�VWDQyZ�DODUPRZ\FK�L�DZDU\MQ\FK
� DXWRPDW\F]QH�NRU\JRZDQLH�ZDUWR�FL�]DGDQ\FK���UHJXODFMD�SURJUDPRZD��
� ]ELHUDQLH�L�DUFKLZL]RZDQLH�GDQ\FK�]�SURFHVX�
� NRPXQLNDFMD�]�NRPSXWHUHP�]HZQ
WU]Q\P�
� VSHFMDOL]RZDQH�DOJRU\WP\�VWHURZDQLD�XU]�G]HQLDPL�Z\NRQDZF]\PL

��]DFKRZDQLD�QD�]DQLNL�]DVLODQLD��RWZDUFLD�GU]ZL��NRQWUROD�F]DVX�SUDF\�VSU
*DUNL
LWS���

� DXWRPDW\F]QH�P\FLH�L�RGND*DQLH�ZQ
WU]D�NRPRU\�
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0HWURO�RG�NLONX� ODW�SURGXNXMH�V\VWHP\� L� UHJXODWRU\�GOD�NRPyU� O
JRZ\FK� L�NOXMQLRZ\FK�SRG

QD]Z� 7&����6$����6$���GR�NRPyU�VáX*�F\FK�GR�Z\O
JX�NXU��J
VL�� NDF]HN�RUD]�635�GOD
NRPyU�VáX*�F\FK�GR�Z\O
JX�VWUXVL�
5HJXODWRU� 7&��� MHVW� GZXNDQDáRZ\P� UHJXODWRUHP��:� MHGQ\P� NDQDOH� RGE\ZD� VL
 UHJXODFMD
WHPSHUDWXU\� ]� DOJRU\WPHP� 3,'� SROHJDM�F\� QD� RJU]HZDQLX� SRZLHWU]D� GRVWDUF]DQHJR� GR
NRPRU\��:�GUXJLP�NDQDOH�RGE\ZD�VL
 UHJXODFMD�ZLOJRWQR�FL�QD�SR]LRPLH�����SROHJDM�FD�QD
QDZLO*DQLX�SRZLHWU]D�Z�NRPRU]H�SRSU]H]�]UDV]DQLH��7&���SRVLDGD�GZD�SROD�RGF]\WRZH�QD
NWyU\FK�HNVSRQRZDQD�MHVW�WHPSHUDWXUD�L�ZLOJRWQR�ü�Z�NRPRU]H�
6\VWHP� 6$��� MHVW� VSHFMDOL]RZDQ\P� V\VWHPHP� SU]H]QDF]RQ\P� GR� VWHURZDQLD� ]DUyZQR
PDá\FK�NRPyU�MDN�L�GX*\FK��6\VWHP\�SURGXNRZDQH�V� MDNR�MHGQR�VHNF\MQH�OXE�WU]\�VHNF\MQH
Z�]DOH*QR�FL�RG�ZLHONR�FL�NRPRU\��3RVLDGDM� QDVW
SXM�FH�IXQNFMH�

�SRPLDU�ZDUWR�FL�U]HF]\ZLVW\FK�WHPSHUDWXU\�Z������OXE���SXQNWDFK�]DOH*QLH�RG�ZLHONR�FL
DSDUDWX
�VWDáRZDUWR�FLRZ� UHJXODFM
 WHPSHUDWXU\��JU]DQLH��FKáRG]HQLH�
�SRPLDU�ZLHONR�FL�ZLOJRWQR�FL�SRZLHWU]D
��VWDáRZDUWR�FLRZ� UHJXODFM
 ZLOJRWQR�FL�SRZLHWU]D��QDZLO*DQLH�
�VWHURZDQLH�SURFHVHP�SU]HFK\áX�MDM
�V\JQDOL]DFM
 SU]HNURF]H� SURJyZ�DODUPRZ\FK
�V\JQDOL]DFM
 VWDQyZ�DZDU\MQ\FK

�� 6<67(0� 67(52:$1,$� 6$���� �)81.&-(� 67(58-�&(� 2686=$&=(0
32:,(75=$��
1RZR�FL� Z�RIHUFLH�SURGXNF\MQHM�0HWUROX�MHVW�V\VWHP�6$����SU]H]QDF]RQ\�GR�VWHURZDQLD

SUDF� NRPyU�O
JRZ\FK�L�NOXMQLNRZ\FK��>�3URMHNW�FHORZ\�1U���7����������&������±�6\VWHP
UHJXODFML� L� VWHURZDQLD� L� ZL]XDOL]DFML� GR� LQNXEDWRUyZ� Z\O
JX� GURELX� @� 6\VWHP� PLHU]\
WHPSHUDWXU
 Z� NLONX� VHNFMDFK�� RUD]� ZLOJRWQR�ü�� 1D� SRGVWDZLH� ZDUWR�FL� ]PLHU]RQ\FK� L
]DGDQ\FK��SU]HSURZDG]DQD�MHVW�UHJXODFMD�WHPSHUDWXU\�L�ZLOJRWQR�FL�
3RQDGWR�V\VWHP��VWHUXMH�IXQNFM� SU]HFK\áyZ�Zy]NyZ
6\VWHP�Z\SRVD*RQ\�MHVW�Z�LQWHUIHMV��V]HUHJRZ\�56���&�GR�ZVSyáSUDF\�]�NRQVRO� L�56���
GR�ZVSyáSUDF\�]�NRPSXWHUHP�
3RPLDU� ZLOJRWQR�FL� Z\NRQ\ZDQ\� MHVW� ]D� SRPRF� F]XMQLNyZ� VXFK\�PRNU\� OXE� ]D� SRPRF�
]HZQ
WU]QHJR� SU]HWZRUQLND� ZLOJRWQR�FL� SU]HWZDU]DM�FHJR� ZDUWR�ü� SRPLDUX� QD� V\JQDá
������P$��3U]\�]DVWRVRZDQLX�V\VWHPX�Z�NRPRUDFK�O
JRZ\FK�GOD�MDM�VWUXVLFK�QLH]E
GQH�MHVW
]DVW�SLHQLH�F]XMQLND�ZLOJRWQR�FL�VXFK\�PRNU\� LQQ\P�SU]HWZRUQLNLHP�ZLOJRWQR�FL�]H�Z]JO
GX
QD�QLVN� ZLOJRWQR�ü�RN�������SDQXM�F� Z�NRPRU]H�FR�SRZRGXMH�V]\ENLH�RGSDURZDQLH�ZRG\
VáX*�FHM�GR�QDZLO*DQLD�F]XMQLND�PRNUHJR�
6\VWHP�VNáDGD�VL
 ]H�VWHURZQLND�XPLHV]F]RQHJR�Z�REXGRZLH�GR�PRQWD*X�QD�V]\QLH�L�NRQVROL
RSHUDWRUVNLHM�SU]\VWRVRZDQHM�GR�PRQWD*X�WDEOLFRZHJR�

0HQX�JáyZQH
5\V���SU]HGVWDZLD�HNUDQ�HNVSRQRZDQ\�QD�NRQVROL�SR�Zá�F]HQLX�]DVLODQLD� VWHURZQLND��=

WHJR� HNUDQX� SR� ZFL�QL
FLX� RGSRZLHGQLFK� SU]\FLVNyZ� PR*QD� SU]HM�ü� GR� Z\EUDQ\FK
HOHPHQWyZ�ZL]XDOL]DFML��
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3U]HM�FLH�GR
HNUDQX�U\V��

3U]HM�FLH�GR
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3U]HM�FLH�GR
HNUDQX�U\V��

3U]HM�FLH�GR
HNUDQX�U\V��

3U]HM�FLH�GR
HNUDQX�U\V��

5\V���0HQX�JáyZQH
3RPLDU�WHPSHUDWXU\�L�ZLOJRWQR�FL

3RPLDU� WHPSHUDWXU\� Z� VHNFMDFK� RGE\ZD� VL
 ]D� SRPRF� F]XMQLNyZ� 3W����� ]
UR]G]LHOF]R�FL� �����&�
:DUWR�FL� WHPSHUDWXU� Z� SRV]F]HJyOQ\FK� VHNFMDFK� V� Z\�ZLHWODQH� QD� HNUDQLH� �SDWU]� U\V����
3RPLDU�ZLOJRWQR�FL�PR*H�E\ü�SU]HSURZDG]RQ\�MHGQ� ]�GZyFK�PHWRG
�� 0HWRG� SV\FKURPHWU\F]Q� ±� ZLOJRWQR�ü� MHVW� Z\]QDF]DQD� QD� SRGVWDZLH� SRPLDUyZ

WHPSHUDWXU�F]XMQLND� ÄVXFKHJR´� L� ÄPRNUHJR´� ��-DNR�F]XMQLN�VXFK\� MHVW� WUDNWRZDQ\�F]XMQLN
WHPSHUDWXU\�SLHUZV]HM�VHNFML��&]XMQLN�PRNU\�MHVW�WR�RVREQ\�F]XMQLN�NWyU\�QDOH*\�XPLH�FLü
Z� SREOL*X� F]XMQLND� VXFKHJR��'R� SRPLDUX�ZLOJRWQR�FL�PHWRG� SV\FKURPHWU\F]Q� ]DOHFD
VL
 VWRVRZDQLH� VRQG\� SRPLDURZHM� SURGXNRZDQHM� SU]H]� 0(752/� � ]DZLHUDM�FHM� F]XMQLN
VXFK\�L�PRNU\�±�]�VDPRF]\QQ\P�QDZLO*DQLHP�F]XMQLND�

�� =�Z\NRU]\VWDQLHP�]HZQ
WU]QHJR�SU]HWZRUQLND�ZLOJRWQR�FL�]�Z\M�FLHP�SU�GRZ\P�

5\V���(NUDQ�HNVSR]\FML�ZDUWR�FL�PLHU]RQ\FK�L�]DGDQ\FK

5HJXODFMD�WHPSHUDWXU\�L�ZLOJRWQR�FL
8VWDZLDQLH�ZDUWR�FL�]DGDQ\FK�WHPSHUDWXU\�L�ZLOJRWQR�FL�MHVW�PR*OLZH�SR�ZHM�FLX�QD�HNUDQ

SU]HGVWDZLRQ\�QD�U\V��
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5\V����(NUDQ�GR�XVWDZLDQLD�ZDUWR�FL�]DGDQ\FK

5HJXODFMD� WHPSHUDWXU\�RGE\ZD�VL
 SR�SU]H]�VWHURZDQLH�PRF� GRVWDUF]DQ� GR�XU]�G]H�
JU]HZF]\FK� L�FKáRG]�F\FK��6SRVyE�VWHURZDQLD�RSLHUD�VL
 QD�DOJRU\WPLH�3,'�� UHDOL]RZDQ\P
QLH]DOH*QLH�GOD�ND*GHM�]�WU]HFK�VHNFML��'R�RVL�JQL
FLD�GREUHM�MDNR�FL�UHJXODFML��QLH]E
GQH�MHVW
SUDZLGáRZH�XVWDZLHQLH�SDUDPHWUyZ�UHJXODFML��3RQL*HM�SU]HGVWDZLRQR�NUyWNL�RSLV�SDUDPHWUyZ�L
Z\JO�G�HNUDQX�XVWDZLDQLD��.D*G\�NDQDá�UHJXODWRUD�3,' SRVLDGD���SDUDPHWUyZ�D�PLDQRZLFLH�
.3 ��Z]PRFQLHQLH�SURSRUFMRQDOQH�� OLF]ED�]�]DNUHVX�������!��FR�RGSRZLDGD�Z]PRFQLHQLX

UHJXODWRUD�����������!��:DUWR�ü�UyZQD���MHVW�LQWHUSUHWRZDQD�MDNR�ZDUWR�ü�PLQLPDOQD�
WM�����FR�RGSRZLDGD�Z]PRFQLHQLX�����

79 �� VWDáD� Uy*QLF]NRZDQLD�� OLF]ED� ]� ]DNUHVX� ���� �����!�� FR� RGSRZLDGD� VWDáHM
Uy*QLF]NRZDQLD����������!�VHN�

71 �� VWDáD� FDáNRZDQLD�� OLF]ED� ]� ]DNUHVX� ���� �����!�� FR� RGSRZLDGD� VWDáHM� FDáNRZDQLD
��� �����!� VHN�� =DGHNODURZDQLH� ZDUWR�FL� UyZQHM� �� MHVW� LQWHUSUHWRZDQD� MDNR
Z\á�F]HQLH�DNFML�FDáNXM�FHM�UHJXODWRUD

7$ �� F]DV� SUyENRZDQLD�� OLF]ED� ]� ]DNUHVX� ������!�� FR� RGSRZLDGD� F]DVRZL� SUyENRZDQLD
������!�VHN��:DUWR�ü�UyZQD���MHVW�LQWHUSUHWRZDQD�MDNR�ZDUWR�ü�PLQLPDOQD��WM��� VHN�

1 �� VWUHID� QLHF]XáR�FL� ZHM�FLRZHM� DOJRU\WPX�� OLF]ED� ]� ]DNUHVX� ������!� RGQLHVLRQD� GR
PDNV\PDOQHM�ZDUWR�FL�]DNUHVX�]PLHQQR�FL�: L�;��WM��Z�MHGQRVWNDFK�>1�����
����@

$ ±� ZVSyáF]\QQLN� Z]JO
GQHJR� Z]PRFQLHQLD� WRUX� JU]DQLD� RELHNWX�� �� OLF]ED� ]� ]DNUHVX
������!�� ZDUWR�ü� $�  � � MHVW� LQWHUSUHWRZDQD� MDNR� Z\á�F]HQLH� WRUX� FKáRG]HQLD� W]Q�
Z\NRU]\VW\ZDQLH�UHJXODWRUD�MDNR�UHJXODWRUD�W\SX�JU]DQLH�VW\JQL
FLH��ZDUWR�ü�$� ����
MHVW�LQWHUSUHWRZDQD�MDNR�Z\á�F]HQLH�WRUX�JU]DQLD�W]Q��Z\NRU]\VW\ZDQLH�UHJXODWRUD�MDNRUHJXODWRUD� W\SX� FKáRG]HQLH�VW\JQL
FLH�� ZDUWR�ü� �� �� $� �� ��� R]QDF]D� *H� UHJXODWRU
E
G]LH�Z\NRU]\VW\ZDQ\�MDNR�UHJXODWRU�W\SX�JU]DQLH�FKáRG]HQLH��SU]\�F]\P�MH�OL�
8U ����
$ WR�UHJXODWRU�FKáRG]L�RELHNW��8U ��VSRZRGXMH�PDNV\PDOQH�FKáRG]HQLH�
8U�! ��
$ WR�UHJXODWRU�RJU]HZD�RELHNW��8U ����VSRZRGXMH�PDNV\PDOQH�JU]DQLH�
8U� ��
$ WR�RELHNW�VW\JQLH
8U�WR�ZDUWR�ü�VWHUXM�FD�Z\UD*RQD�Z�VNDOL�����������
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5\V���(NUDQ�GR�XVWDZLDQLD�SDUDPHWUyZ�UHJXODFML�WHPSHUDWXU\

5HJXODFMD�ZLOJRWQR�FL�RGE\ZD�VL
 ]D�SRPRF� VWHURZDQLD�XU]�G]HQLHP�QDZLO*DM�F\P� OXE
]D� SRPRF� VWHURZDQLD� RVXV]DF]HP�� 6\VWHP� Z\SRVD*RQR� Z� DOJRU\WP\� VWHURZDQLD
RVXV]DF]HP� MHVW� WR� QLH]E
GQH� GOD� SUDZLGáRZHM� SUDF\� RVXV]DF]D�� %XGRZD� L� G]LDáDQLH
RVXV]DF]D�SRGREQH�MHVW�GR�XU]�G]HQLD�FKáRG]�FHJR��6WHURZDQLH�WDNLP�XU]�G]HQLHP�SROHJD
QD�]Dá�F]DQLX�JR�QD�RNUH�ORQ\�PLQLPDOQ\�F]DV�RUD]�Z�SU]\SDGNX�GáX*V]HM�SUDF\�Z\á�F]HQLH
JR�Z�FHOX�RGV]URQLHQLD�
6SRVyE� UHJXODFML� RSLHUD� VL
 QD� DOJRU\WPLH� ]Dá�F]�Z\á�F]� ]� KLVWHUH]��� 8VWDZLDQLH� KLVWHUH]\
RGE\ZD�VL
 QD�HNUDQLH�SU]HGVWDZLRQ\P�QD�U\V���

5\V����(NUDQ�GR�XVWDZLDQLD�SDUDPHWUyZ�UHJXODFML�ZLOJRWQR�FL

6WHURZDQLH�SU]HFK\áDPL�Zy]NyZ
6WHURZQLN� MHVW� Z\SRVD*RQ\� Z� Z\M�FLH� ELQDUQH� VáX*�FH� GR� VWHURZQLD� QDS
GHP

SU]HFK\ODQLD�Zy]NyZ��:\M�FLH� WR� ]PLHQLD� VZyM� VWDQ� � FR� RNUHV� XVWDORQ\�SU]H]� X*\WNRZQLND
SDUDPHWUHP� Ä&=$6� 35=(&+<àÏ:´�� � 3DUDPHWU� WHQ� PR*QD� XVWDZLü� QD� HNUDQLH
SU]HGVWDZLRQ\P� QD� U\V���� 1D� HNUDQLH� V� SU]HGVWDZLRQH� SRQDGWR� � ZDUWR�ü� OLF]QLND
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SU]HFK\áyZ� L� DNWXDOQD�SR]\FMD�Z\M�FLD��8PLHV]F]RQ\� MHVW� WDP� WDN*H�SU]\FLVN�GR� ]HURZDQLD
OLF]QLND�SU]HFK\áyZ�

5\V���(NUDQ�GR�VWHURZDQLD�SU]HFK\áDPL

6\JQDOL]DFMD�VWDQyZ�DODUPRZ\FK
6WDQ\� DODUPRZH� V� V\JQDOL]RZDQH� ]Dá�F]HQLHP� Z\M�FLD� ELQDUQHJR� R]QDF]RQHJR� QD

VFKHPDFLH�SRGá�F]H� MDNR�Ä$/$50´��0R*OLZH�SU]\F]\Q\�DODUPyZ�WR��
� V\JQDá�]�F]XMQLND�SR]D�]DNUHVHP�SRPLDURZ\P���QS��XV]NRG]HQLH�F]XMQLND�
� ZDUWR�ü�PLHU]RQD�WHPSHUDWXU\�OXE�ZLOJRWQR�FL�QLH�PLH�FL�VL
 Z�XVWDZLRQ\FK�JUDQLFDFK
*UDQLFH�DODUPRZH�V� XVWDZLDQH�QD�HNUDQLH�SU]HGVWDZLRQ\P�QD�U\V��

5\V���(NUDQ�GR�XVWDZLDQLD�JUDQLF�DODUPRZ\FK

:L]XDOL]DFMD�VWDQX�VWHURZQLND
2SUyF]�SU]HGVWDZLRQ\FK�SRZ\*HM� HNUDQyZ�PR*QD�Z\EUDü� HNUDQ�ZL]XDOL]XM�F\� RJyOQ\� VWDQ
NRPRU\���ZDUWR�FL�SRPLDURZH�L�VWDQ�SU]HFK\áX����(NUDQ\�WDNLH�SU]HGVWDZLRQR�QD�U\V���
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5\V���(NUDQ\�GR�ZL]XDOL]DFML�SR]\FML�MDM�

5\V���6FKHPDW�SRGá�F]H� VWHURZQLND

&20�� &20��
5816723

$1$/2*��,13876��,7

$1$/2*��,13876��,$

4������4�����4�����4������4�����4�����4�������4������4�������4������4������4������4�������4������4������4�

2873876

32:(5

,��������,��������,��������,��������,��������,��������,��������,��������,��������,��

,13876

�� �� ���� �� ���� �� �� �� �� �� �� ������ ������ ������ ��
3�� 3�� 3�� 3�� 3�� 3�� 3�� 3� 3� 3� 3� 3� 3� 3� 3� 3� %1/ � 0 �.

287387

�

���8
176

���8
&%

���������
8
#%

� �� � �� �� ���� ���� ��� � � �� �� �� �� �� �� �� ��

$1$/2*�,1387
�� � �

$1$/2*�,1387

37���� 37���� 37���� 37����
F]XMQLN

WHPSHUDWXU\
,,�6(.&-$

F]XMQLN
WHPSHUDWXU\
,,,�6(.&-$

F]XMQLN
WHPSHUDWXU\
,�6(.&-$

F]XMQLN
WHPSHUDWXU\
02.5<

,�6
(.

&-
$

FKá
RG]

HQL
H

JU]
DQL

H

,,�6
(.

&-
$

FKá
RG]

HQL
H

JU]
DQL

H

,,,�6
(.

&-
$

FKá
RG]

HQL
H

JU]
DQL

H

1$
:,

/)
$1

,(

35
=(

&+
<à

<
$/

$5
0 a���9

������
������

ZHM�FLH�GOD
SU]HWZRUQLND
ZLOJRWQR�FL

26
86

=$
&=



-����

�� :,=8$/,=$&-$� 25$=� 67(52:$1,(� 3$5$0(75$0,� 35=<� 3202&<
&(175$/1(*2�.20387(5$�3&�

2SURJUDPRZDQLH�0HWURO���
'R�ZVSyáSUDF\� ]� V\VWHPDPL�QDG]RUX�Z\O
JX�RSUDFRZDQR�RSURJUDPRZDQLH�� NWyUHJR� FHOHP
MHVW� PR*OLZR�ü� ]GDOQHJR� NRQWURORZDQLD� SDUDPHWUyZ� LQNXEDFML�� ZL]XDOL]DFMD� L� DUFKLZL]DFMD
SDUDPHWUyZ�PLHU]RQ\FK�Z�NRPRUDFK�

3DQHO�JáyZQ\
1D�SDQHOX�JáyZQ\P��5\V����SU]HGVWDZLRQR�QDMLVWRWQLHMV]H� LQIRUPDFMH�SURFHVX��6DP�SDQHO
SRG]LHORQ\�]RVWDá�WHPDW\F]QLH�L�WDN�PR*QD�Z\Uy*QLü�

� XVWDZLHQLD�SRUWX�
� XVWDZLHQLD�SDUDPHWUyZ�ZLOJRWQR�FL�
� XVWDZLHQLD�SDUDPHWUyZ�VHNFML�
� XVWDZLHQLD�SDUDPHWUyZ�DUFKLZL]DFML�GDQ\FK�
� XVWDZLHQLD�SDUDPHWUyZ�DODUPRZ\FK��UHJXODFML�
� LQIRUPDFMH� R� DNWXDOQ\FK� ZDUWR�FLDFK� WHPSHUDWXU� L� ZLOJRWQR�FL� Z� SRV]F]HJyOQ\FK

VHNFMDFK�
� LQIRUPDFMH�R�VWDQDFK�DODUPRZ\FK�
� LQIRUPDFMH�R�SU]HFK\áDFK�Zy]NyZ�

5\V���3DQHO�JáyZQ\�SURJUDPX
(OHPHQW\�NRQILJXUDFML�SRUWyZ�NRPXQLNDF\MQ\FK��F]\�NRQILJXUDFML�SDUDPHWUyZ�SUDF\�V�
W\SRZ\PL�HOHPHQWDPL�GOD�WHJR�W\SX�V\VWHPyZ��:�PRPHQFLH�XDNW\ZQLHQLD�NWyUHJRNROZLHN�]
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SDUDPHWUyZ�GDQH�F]\WDQH�V� ]�SOLNyZ�NRQILJXUDF\MQ\FK��GOD�XVWDZLH� SRUWyZ��E�G( WR�]H
VWHURZQLND�FHOHP�SU]HGVWDZLHQLD�DNWXDOQ\FK�QDVWDZ�
0R*OLZH�MHVW�]DSLV\ZDQLH�SDUDPHWUyZ�PLHU]RQ\FK�L�VWDQyZ�DODUPRZ\FK�GR�SOLNX��3R]ZDOD�WR
]REUD]RZDü�SU]HELHJ�SURFHVX�Z\O
JX�Z�GRZROQ\P�F]DVLH�RG�PRPHQWX�UR]SRF]
FLD
UHMHVWUDFML�GR�FKZLOL�REHFQHM��-HGQRF]H�QLH�PR*OLZH�MHVW�SU]HJO�GDQLH�]DUHMHVWURZDQ\FK
SURFHVyZ�NWyUH�]RVWDá\�]DNR�F]RQH�
:L]XDOL]DFMD�ZDUWR�FL�]PLHU]RQ\FK�WHPSHUDWXU��ZLOJRWQR�FL��F]\�VWDQyZ�DODUPRZ\FK�SR]ZDOD
QD�V]\EN� RULHQWDFM
 VWDQ�SURFHVX��1DWRPLDVW�]JUXSRZDQLH�SDUDPHWUyZ�SR]ZDOD�V]\ENR
RGV]XNDü�LQWHUHVXM�F\�QDV�SDUDPHWU�

*UDILF]QD�UHSUH]HQWDFMD�GDQ\FK
:� FHOX� ]REUD]RZDQLD� SU]HELHJX� SURFHVX� SURJUDP� SRVLDGD� LQIRUPDFMH� JUDILF]QH� R
ZDUWR�FLDFK�WHPSHUDWXU��ZLOJRWQR�FL�L�VWDQDFK�DODUPRZ\FK��,QIRUPDFMH�WH�SU]HGVWDZLRQH�V� Z
VSRVyE� JUDILF]Q\� ]D� SRPRF� Z\NUHVyZ� ]� XZ]JO
GQLHQLHP� SRGVWDZ\� F]DVX� SRPLDUX�
: RSDUFLX� R� QDU]
G]LD� PR*OLZH� MHVW� VSUDZG]HQLH� GRNáDGQLH� ZDUWR�FL� SRV]F]HJyOQHJR
SDUDPHWUX�Z�GDQHM�FKZLOL�
:�RGUy*QLHQLX�RG�GDQ\FK�R�SU]HELHJX�]DZDUW\FK�Z�SOLNDFK��XNáDG�JUDILF]Q\�XGRVW
SQLD�GDQH
]�QLHZLHONLHJR�SU]HG]LDáX�F]DVRZHJR��QDWRPLDVW�GRVW
S�GR�GDQ\FK�MHVW�]QDF]QLH�SURVWV]\�

5\V���3DQHO�JUDILF]Q\
8VWDZLHQLD�SDUDPHWUyZ�SURFHVX
=H� Z]JO
GyZ� EH]SLHF]H�VWZD� XNáDG� VWHURZDQLD� MHVW� XNáDGHP� DXWRQRPLF]Q\P�� QLH
Z\PDJDM�F\P� FL�JáHM� ZVSyáSUDF\� ]� NRPSXWHUHP�� 2SURJUDPRZDQLH� PD� QD� FHOX
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ZVSyáSUDFRZDü�]H�VWHURZQLNLHP�6$���ZLHF�NRQLHF]QH�MHVW�SRELHUDQLH�SDUDPHWUyZ�SUDF\�]H
VWHURZQLND��D�QDVW
SQLH�ZSLVDQLH�GR�QLHJR�QRZ\FK�SDUDPHWUyZ�
2SURJUDPRZDQLH� 0HWURO� ��� SR]ZDOD� ZSURZDG]Lü� QLHPDO� GRZROQ\� SDUDPHWU� �SR]D
SDUDPHWUDPL� ]ZL�]DQ\PL� �FL�OH� ]� SRSUDZQR�FL� SUDF\� V\VWHPX��� FR� XPR*OLZLD� ]GDOQH
VWHURZDQLH�SURFHVHP�

5\V���3DUDPHWU\�SUDF\�V\VWHPX

�� 35=<6=à(�52=:,�=$1,$
:� SU]\V]á\FK� UR]ZL�]DQLDFK� V\VWHPX� VWHURZDQLD� 6$���� SODQRZDQH� MHVW� Z\SRVD*HQLH

VWHURZQLND�NRPyU�Z� IXQNFMH�SRPLDUX�GZXWOHQNX�Z
JOD� �&2���� D� WDN*H�Z�QDVW
SQ\P�HWDSLHZ\SRVD*HQLH� VWHURZQLND�Z�PR*OLZR�ü� SRPLDUX� WHPSHUDWXU\� ]DURGNyZ�� 8Z]JO
GQLHQLH� W\FK
SDUDPHWUyZ�Z�DOJRU\WPDFK�UHJXODFML�]�SHZQR�FL� ZSá\QLH�QD�SROHSV]HQLH�MDNR�FL�LQNXEDFML�
:� RSDUFLX� R� LVWQLHM�FH� UR]ZL�]DQLD� SODQRZDQH� V� V\VWHP\� ZLHORNRPRURZH� ED]XM�FH� QD
]HVSRáDFK�VWHURZQLNyZ�SRá�F]RQ\FK�Z�VLHFL�NRPXQLNDFML� SU]HP\VáRZHM�� E�G( Z\PLHQLDM�FH
GDQH� Z� VLHFL� LQWHUQHWRZHM�� 7DNLH� UR]ZL�]DQLD� PRJá\� E\� E\ü� QDG]RURZDQH� ]GDOQLH� EH]
NRQLHF]QR�FL� REVáXJL� SURJUDPRZHM� QD� PLHMVFX�� 3U]HSá\Z� GDQ\FK� ]DUyZQR� GR� MDN� L� ]H
VWHURZQLNyZ� RGE\ZDáE\� VL
 ]� Z\NRU]\VWDQLH� VLHFL� LQWHUQHWRZHM� ]� MHGQHJR� PLHMVFD�
-HGQRF]H�QLH�GDQH�]�SU]HELHJX�SURFHVyZ�JURPDG]RQH�E\á\E\�QD� W\P�VDP\P�NRPSXWHU]H
SHáQL�F\P� MHGQRF]H�QLH� IXQNFMH�VHUZHUD��.D*G\�X*\WNRZQLN�VLHFL�PLDáE\�GRVW
S�GR�GDQ\FK
PRJ�F�JHQHURZDü�UDSRUW\�RGSRZLHGQLH�GOD�MHJR�SRWU]HE�
/,7(5$785$
>�@ 'U�LQ*��-DNXE�%DGRZVNL��/
JL�SLVNO�W�J
VLFK�3ROVNLH�'URELDUVWZR��������3R]QD��
>�@ 'U� LQ*�� 5RQ� 0HLMHUKRI�� 7HPSHUDWXUD� ]DURGND� ±� QRZ\� SDUDPHWU� Z� ]DNáDG]LH
Z\O
JRZ\P"�3ROVNLH�'URELDUVWZR���������3R]QD��
>�@ $QGU]HM�.R]áRZVNL��1RZH�NRQVWUXNFMH�LQNXEDWRUyZ�±�QRZD�WHFKQRORJLD�O
JyZ��3ROVNLH
'URELDUVWZR��������3R]QD��
>�@ (�.
G]LHUVNL�-�6]XPVNL�*�:DONRZLDN��'RNXPHQWDFMD�NRQVWUXNF\MQD�6$����


