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3U]H]QDF]HQLHP�NRPyU�Z
G]DUQLF]R�SDU]HOQLF]\FK�MHVW�SU]HSURZDG]DQLH�ZV]\VWNLFK�HWD�

SyZ�REUyENL�WHUPLF]QHM�PL
VD��Z
GOLQ��U\E�L�VHUyZ��']L
NL�]DEXGRZDQ\P�XNáDGRP�WHFKQLF]�
Q\P�SURGXNW\�PR*QD�SRGGDZDü�SURFHVRP� WDNLP� MDN� RVDG]DQLH�� VXV]HQLH��Z
G]HQLH� ]� SD�
U]HQLHP��Z
G]HQLH�]LPQH��SDU]HQLH�L�SLHF]HQLH��&Dá\�]HVWDZ�Z
G]DUQLF]R�SDU]HOQLF]\�VNáDGD
VL
 ]�QDVW
SXM�F\FK�HOHPHQWyZ�
� .RPRUD�Z
G]DUQLF]R�SDU]HOQLF]D
� '\PRJHQHUDWRU
� 6]DID�VWHURZQLF]D
*áyZQ\P� HOHPHQWHP� V]DI\� VWHURZQLF]HM� MHVW� SU]HZD*QLH� PLNURSURFHVRURZ\� VWHURZQLN� ]D�
SHZQLDM�F\� SRPLDU� L� XWU]\P\ZDQLH�Z� NRPRU]H�ZDUXQNyZ�NOLPDW\F]Q\FK� ]JRGQ\FK� ]� ]DGD�
Q\P�SURFHVHP�WHFKQRORJLF]Q\P��'RGDWNRZ� IXQNFM� UHDOL]RZDQ� SU]H]�VWHURZQLN�MHVW�SU]H�
V\áDQLH�GDQ\FK�R�SURFHVLH�GR�NRPSXWHUD�Z�FHOX�UHMHVWUDFML�SU]HELHJX�SURFHVX
)LUPD�0(752/�RIHUXMH�NLOND�Z\UREyZ�GHG\NRZDQ\FK�GR�]DVWRVRZDQLD�Z�NRPRUDFK�Z
G]DU�
QLF]R��SDU]HOQLF]\FK��3U]\�RSUDFRZ\ZDQLX�L�ZGUD*DQLX�W\FK�Z\UREyZ�ZVSyáSUDFRZDQR�]�]D�
LQWHUHVRZDQ\PL�]DNáDGDPL�SU]HWZyUVWZD�PL
VQHJR�
3RQL*HM�SU]HGVWDZLRQR�NUyWNL�RSLV�WU]HFK�XU]�G]H� �
� UHJXODWRU�WHPSHUDWXU\ 7&��
� V\VWHP�SRPLDURZR�UHJXODF\MQ\� 635�
� V\VWHP�DXWRPDW\F]QHJR�VWHURZDQLD� 6$��
3R]D�XU]�G]HQLDPL�GR�VWHURZDQLD�SU]HELHJLHP�SURFHVX�Z�NRPRUDFK�RIHURZDQH�V� V\VWHP\
SU]H]QDF]RQH�JáyZQLH�GR�UHMHVWUDFML�SU]HELHJX�SURFHVX��:�GDOV]HM�F]
�FL�DUW\NXáX�RPyZLRQR
GZD�URG]DMH�WDNLFK�V\VWHPyZ�

�� 2*Ï/1$�&+$5$.7(5<67<.$�:<%5$1<&+�85=�'=(� 67(58-�&<&+
��� 5HJXODWRU�WHPSHUDWXU\�7&��
5HJXODWRU�7&���XPLHV]F]RQ\�MHVW�Z�REXGRZLH�]�WZRU]\ZD��SU]\VWRVRZDQHM�GR�PRFRZDQLD�Z
WDEOLF\���5HJXODWRU�XPR*OLZLD��
� SRPLDU� L� MHGQRF]HVQ� HNVSR]\FM
 QD� Z\�ZLHWODF]X� WHPSHUDWXU\� SRZLHWU]D� Z� NRPRU]H� L

WHPSHUDWXU\�EDWRQX
� UHJXODFM
 �ZJ�DOJRU\WPX�3,'��WHPSHUDWXU\��SRZLHWU]D�]�FL�Já� NRQWURO� WHPSHUDWXU\�Z�ED�

WRQLH�GR�RVL�JQL
FLD�ZDUWR�FL�]DGDQ\FK�XVWDZLRQ\FK�]�NODZLDWXU\�SU]H]�X*\WNRZQLND
� V\JQDOL]DFM
 NR�FD�SURFHVX���RVL�JQL
FLH�]DGDQHM�WHPSHUDWXU\�EDWRQX�
� Z\V\áDQLH�Z\QLNyZ�SRPLDURZ\FK�GR�NRPSXWHUD�SU]H]�LQWHUIHMV�V]HUHJRZ\
:\JO�G�UHJXODWRUD�SU]HGVWDZLRQ\�MHVW�QD�U\V��
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5\V���:LGRN�Sá\W\�F]RáRZHM�UHJXODWRUD�7&��
��� 6\VWHP�SRPLDURZR�UHJXODF\MQ\�635�
6\VWHP�635��XPLHV]F]RQ\� MHVW�Z�REXGRZLH�]� WZRU]\ZD��SU]\VWRVRZDQHM�GR�PRFRZDQLD�Z
WDEOLF\��:\JO�G�VWHURZQLND�SU]HGVWDZLRQ\�MHVW�QD�U\V���
6\VWHP�XPR*OLZLD�SRPLDU��WHPSHUDWXU\�SRZLHWU]D�L� WHPSHUDWXU\�EDWRQX��2SUyF]�W\FK�GZyFK
ZLHONR�FL� QD� Z\�ZLHWODF]X� HNVSRQRZDQ\� MHVW� F]DV� WUZDQLD� SURFHVX� �� RG� ZFL�QL
FLD� VWDUW� �
RUD]�Uy*QLFD�WHPSHUDWXU���SRZLHWU]D�L�EDWRQX��
6\VWHP�XPR*OLZLD�]DSURJUDPRZDQLH�WU]HFK��]HVWDZyZ��SDUDPHWUyZ��3U]HG�XUXFKRPLHQLHP
VWHURZDQLD�SURFHVHP�QDOH*\�Z\EUDü�ZJ�NWyUHJR�]HVWDZX�SDUDPHWUyZ�PD�RGE\ZDü�VL
 VWH�
URZDQLH�
:\EyU�WHQ�MHVW�V\JQDOL]RZDQ\�GLRGDPL��ZLHF�F\PL���3��SDU]HQLH��:��Z
G]HQLH��6��VXV]HQLH��
6WHURZDQLH�SURFHVHP�SROHJD�QD��
�� 5HJXODFML�WHPSHUDWXU\�SRZLHWU]D�Z�NRPRU]H��5HJXODFMD�RGE\ZD�VL
 QD�SRGVWDZLH�WHPSH�

UDWXU\�]DGDQHM�SRZLHWU]D�SU]\�F]\P�SR�RVL�JQL
FLX�RNUH�ORQHJR�SURJX�XZ]JO
GQLDQD�MHVW
WDN*H�WHPSHUDWXUD�EDWRQX�WDN��E\�Uy*QLFD�WHPSHUDWXU��QLH�SU]HNURF]\áD�]DGDQHM�ZDUWR�FL�

�� =Dá�F]DQLX��RGSRZLHGQLFK�GOD�GDQHM�ID]\�SURFHVX�XU]�G]H� WDNLFK�MDN�
� VLOQLN�ZHQW\ODWRUD�QDZLHZX
� HOHNWUR]DZyU�SDU\�QLVNLHJR�FL�QLHQLD
� HOHNWUR]DZyU�SDU\�Z\VRNLHJR�FL�QLHQLD
� VLOQLN�ZHQW\ODWRUD�Z\FL�JX���]Dá�F]DQLH�QLHSURJUDPRZDQH�W\ONR�]�RVREQHJR�SU]\FLVNX�
�� 6\JQDOL]DFML�VWDQyZ�DODUPRZ\FK�WDNLFK�MDN�
� SU]HNURF]HQLH�WHPSHUDWXU\�DODUPRZHM�Z�NRPRU]H
� WHPSHUDWXUD�EDWRQX�Z\*V]D�RG�WHPSHUDWXU\�SRZLHWU]D�Z�NRPRU]H
� SU]HNURF]HQLH�F]DVX�GRSXV]F]DOQHJR�RVL�JQL
FLD�SXQNWX�NRQWUROQHJR�WHPSHUDWXU\�NRPR�

U\
� SU]HUZ\�Z�F]XMQLNDFK�WHPSHUDWXU\�NRPRU\�OXE�EDWRQX
�� 6\JQDOL]DFML�]DNR�F]HQLD�SURFHVX�WM��SR�XSá\QL
FLX�RNUH�ORQHJR�F]DVX��
:V]\VWNLH�]DSURJUDPRZDQH�SU]H]�X*\WNRZQLND�SDUDPHWU\�SDPL
WDQH�V� Z�SDPL
FL�QLHXORW�
QHM��'RVW
S�GR�QLFK�MHVW�]DEH]SLHF]RQ\�V]\IUHP��XQLHPR*OLZLDM�F\P�LFK�]PLDQ
 SU]H]�RVRE\
QLHSRZRáDQH�
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5\V���:LGRN�Sá\W\�F]RáRZHM�VWHURZQLND�635�
��� 6\VWHP�DXWRPDW\F]QHJR�VWHURZDQLD�6$��
6\VWHP�6$���SU]H]QDF]RQ\�MHVW�GR�NRPSOHNVRZHJR�VWHURZDQLD�SURFHVDPL�Z�NRPRUDFK�Z
�
G]DUQLF]R�SDU]HOQLF]\FK��'X*D�Sá\WD�F]RáRZD� ��SDWU]� U\V����XPR*OLZLD� áDWZH�SURJUDPRZDQLH
SURFHVyZ� L�Z\JRGQ� NRQWUROH� LFK�SU]HELHJX��6\VWHP�]DSHZQLD�SRPLDU� WHPSHUDWXU\�Z�EDWR�
QLH��SRPLDU�L�UHJXODFM
 WHPSHUDWXU\�Z�NRPRU]H�RUD]�SRPLDU�ZLOJRWQR�FL�Z�NRPRU]H���PHWRG�
SV\FKURPHWU\F]Q����=D�SRPRF� Z\M�ü�SU]HND(QLNRZ\FK�V\VWHP�VWHUXMH�SUDF� V]H�FLX� VLOQL�
NyZ��]DZRUyZ�SDU\�Z\VRNLHJR� L�QLVNLHJR�FL�QLHQLD��]DZRUyZ�ZRG\� L�GHWHUJHQWX��VLáRZQLNyZ
RG�SU]HSXVWQLF�NRPLQD��G\PX�L��ZLH*HJR�SRZLHWU]D�RUD]�SUDF� V\JQDOL]DFML�DODUPRZHM�
6\VWHP�XPR*OLZLD�ZSURZDG]HQLH����FLX� ]HVWDZyZ�SDUDPHWUyZ�FKDUDNWHU\]XM�F\FK�SURFHV�
1XPHU�UHDOL]RZDQHJR�SURFHVX�L�QXPHU�ELH*�FHM�ID]\�HNVSRQRZDQ\�MHVW�QD�Sá\FLH�F]RáRZHM�
:�FHOX�]REUD]RZDQLD�IXQNFML�V\VWHPX�SRQL*HM�SU]HGVWDZLRQR�RSLV�]QDF]HQLD�QLHNWyU\FK�SU]\�
FLVNyZ�Z\NRU]\VW\ZDQ\FK�SU]\�SURJUDPRZDQLX�SU]HELHJX�SURFHVyZ��3U]\�ND*G\P�]�SU]\FL�
VNX� ]QDMGXMH� VL
 GLRGD� �ZLHF�FD�� V\JQDOL]XM�FD� SRGF]DV� SUDF\� VWDQ� GDQHJR� XU]�G]HQLD� D
SRGF]DV�SURJUDPRZDQLD�VWDQ�]DSURJUDPRZDQ\�

��� ]Dá�F]HQLH�Z\VRNLHM�SU
GNR�FL�ZHQW\ODWRUyZ�
��� ]Dá�F]HQLH�QLVNLHM�SU
GNR�FL�ZHQW\ODWRUyZ�
��� ]Dá�F]HQLH�]DZRUX�ZRG\�GR�QDWU\VNX��VFKáDG]DQLH��
�� RWZLHUDQLH�PDáHM�SU]HSXVWQLF\�NRPLQD��������
�� RWZLHUDQLH�GX*HM�SU]HSXVWQLF\�NRPLQD��������
�� RWZLHUDQLH�SU]HSXVWQLF\�RG�G\PX��ZORW�GR�NRPRU\���
�� RWZLHUDQLH�SU]HSXVWQLF\��ZLH*HJR�SRZLHWU]D���ZORW�GR�NRPRU\���
�� SUDFD�Z�Uy*QLF\�WHPSHUDWXU�
�� ]Dá�F]HQLH�G\PRJHQHUDWRUD�
�� Z\á�F]DQLH�EXF]ND�
�� SU]HM�FLH�GR�SUDF\�U
F]QHM�
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6\VWHP�Z\SRVD*RQ\�MHVW�Z�V]HUHJRZ\�LQWHUIHMV�NRPXQLNDF\MQ\�]D�SRPRF� NWyUHJR�GDQH�SR�
PLDURZH�PRJ� E\ü�SU]HV\áDQH�GR�NRPSXWHUD�UHMHVWUXM�FHJR�SU]HELHJ�SURFHVX�
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��� 8ZDJL�RJyOQH
2ERZL�]XM�FH�REHFQLH�SU]HSLV\�QDND]XM� P�LQ��E\�Z�SURFHVLH�SU]HWZyUVWZD�L�SU]HFKRZ\ZD�
QLD� �PL
VD� L� U\E�RUD]��URGNyZ�VSR*\ZF]\FK�SRFKRG]HQLD�]ZLHU]
FHJR�PLHU]RQD� L� UHMHVWUR�
ZDQD�E\áD� WHPSHUDWXUD�D�Z\QLNL� UHMHVWUDFML�E\á\�VNáDGRZDQH�SU]H]�RNUHV��� ODW��:\QLND�WR�Z
V]F]HJyOQR�FL�]�SU]HSLVyZ�
5R]SRU]�G]HQLD�0LQLVWUD�5ROQLFWZD�L�*RVSRGDUNL�)\ZQR�FLRZHM�]�GQLD����VW\F]QLD����U
��']�8��1U���]������3R]����������
5R]SRU]�G]HQLD�0LQLVWUD�5ROQLFWZD�L�*RVSRGDUNL�)\ZQR�FLRZHM�]�GQLD����OXWHJR�����U
��']�8��1U���]������3R]������
5R]SRU]�G]HQLD�0LQLVWUD�=GURZLD�]�GQLD����OXWHJR�����U
��']�8��1U���]�����U�3R]������
3U]HGVWDZLRQH� Z� S��� XU]�G]HQLD� VWHUXM�FH� Z\SRVD*RQH� Z� LQWHUIHMV� NRPXQLNDF\MQ\� PR*QD
SRGá�F]\ü� GR� NRPSXWHUD�� NWyU\� Z\SRVD*RQ\� Z� RGSRZLHGQL� SURJUDP� UHDOL]XMH� IXQNFMH� UHMH�
VWUDFML�SU]HELHJX�SURFHVX�
3U]HGVWDZLRQH� SRQL*HM� SU]\NáDG\� V\VWHPyZ� V� RIHUW� GOD� X*\WNRZQLNyZ�� NWyU]\� SRVLDGDQH
NRPRU\�FKF� GRSRVD*\ü�Z� IXQNFM
 UHMHVWUDFML� SU]HELHJX�SURFHVX��:� W\FK�SU]\SDGNDFK�QLH�
]E
GQH�MHVW�]DVWRVRZDQLH�SRGZyMQ\FK�F]XMQLNyZ�WHPSHUDWXU\���MHGHQ�GR�LVWQLHM�FHJR�XNáDGX
VWHURZDQLD��GUXJL�GR�V\VWHPX�SRPLDURZR�UHMHVWUDF\MQHJR���7D�QLHGRJRGQR�ü�SU]\QRVL�MHGQDN
ZD*Q� FHFK
 X*\WNRZ� ±� SR]ZDOD� QD� ELH*�F� NRQWURO
 SRSUDZQR�FL� SRPLDUX� WHPSHUDWXU\
SU]H]�SRUyZQDQLH�ZVND]D� REX�XU]�G]H� ±�VWHURZQLND���UHJXODWRUD�� L�V\VWHPX�UHMHVWUXM�FH�
JR��3RQDGWR�V\VWHP�SRPLDURZR�UHMHVWUDF\MQ\�PR*H�JHQHURZDü�QLH]DOH*Q\�V\JQDá�DODUPRZ\�
FR�MHVW�EDUG]R�ZD*QH�SU]\�HZHQWXDOQ\FK�XV]NRG]HQLDFK�Z�XNáDG]LH�UHJXODFML�
��� 6\VWHP�SRPLDURZR�UHMHVWUXM�F\�]�Z\NRU]\VWDQLHP�PLHUQLND�'7��
0LHUQLN�'7���XPR*OLZLD�SRPLDU���SU]HZRGRZ\�]���PLX�F]XMQLNyZ��WHUPRUH]\VWDQF\MQ\FK��FR
Z\VWDUF]D� SU]HZD*QLH� QD� REVáX*HQLH� ��UHFK� NRPyU�� SU]\� ]DáR*HQLX� *H� UHMHVWUDFML� SRGOHJD
WHPSHUDWXUD�L�ZLOJRWQR�ü���PLHU]RQD�PHWRG� VXFK\�PRNU\���'ODWHJR�WH* V\VWHP�WHQ�]QDMGXMH
]DVWRVRZDQLH�JG\�ZLHOH�NRPyU�]QDMGXMH�VL
 EOLVNR�VLHELH��0LHUQLN�'7��� MHVW�SU]\VWRVRZDQ\
GR� UHMHVWUDFML�PLHU]RQ\FK� ZDUWR�FL� Z�ZHZQ
WU]Q\P� EXIRU]H��0R*OLZH� V� GZD� ZDULDQW\� RG�
F]\WX�]DUHMHVWURZDQ\FK�ZLHONR�FL��3RQL*HM�SU]HGVWDZLRQR�GZD�VSRVRE\��
���=DVWRVRZDQLH� NRPSXWHUD�� ]� ZHM�FLHP� V]HUHJRZ\P� 56����� UHMHVWUXM�F\P� QD� ELH*�FR

Z\QLNL�SRPLDURZH�]H�ZV]\VWNLFK�PLHUQLNyZ��:\QLNL�PRJ� E\ü�HNVSRQRZDQH�QD�HNUDQLH�Z
SRVWDFL�JUDILF]QHM�OXE�F\IURZHM�D�WDN*H�GUXNRZDQH�QD�GUXNDUFH��6FKHPDW�WDNLHJR�V\VWHPX
SU]HGVWDZLRQR�QD�U\V��

���'RNRQ\ZDQLH�Z\GUXNyZ�QD�GUXNDUFH�SRá�F]RQHM�EH]SR�UHGQLR�GR�PLHUQLND�'7��
:\GUXNL�V� UHDOL]RZDQH�Z�SRVWDFL�F\IURZHM�Z�WDEHOFH���Z�NWyUHM�ND*GD�OLQLD�]DZLHUDáD�F]DV
U]HF]\ZLVW\�RUD]�ZDUWR�FL�]PLHU]RQH���%XIRU�SDPL
FL� LVWQLHM�F\�Z�PLHUQLNX�'7���XPR*OL�
ZLD�SRGá�F]DQLH�GUXNDUNL�GR�PLHUQLND�'7���UD]�QD�GRE
 Z�FHOX�Z\GUXNRZDQLD�Z\QLNyZ�]
FDáHM� GRE\��']L
NL� WHPX�Z\VWDUF]D� MHGQD�GUXNDUND�GR�ZV]\VWNLFK�NRPyU��5R]ZL�]DQLH� ]
GUXNDUN� MHVW� QLHZ\JRGQH�� MH*HOL� LVWQLHMH� Z\PyJ� SU]HFKRZ\ZDQLD� UHMHVWURJUDPyZ� SU]H]
GáX*V]\�F]DV��QS����ODWD�
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%31�
6\VWHP� VNáDGD� VL
 ]� EORNyZ� SRPLDURZR�QDVWDZF]\FK� � %31�� XPLHV]F]RQ\FK� SU]\� ND*GHM
NRPRU]H�RUD]� NRPSXWHUD� ,%0�]� RSURJUDPRZDQLHP� ]DSHZQLDM�F\P�ZL]XDOL]DFM
 L� UDSRUWR�
ZDQLH�SURFHVyZ

& &�

35$&$

6723

867$:,$1,(

15�
:	'=$5=$

15�
.2025<

15�
$6257<0�

15�
352&(68

,/2�û
:Ï=.Ï:

8VWDZ 6WDUW
6WRS

5\V���:\JO�G�Sá\W\�F]RáRZHM��EORNX�%31�



+��

.D*G\�]�EORNyZ��%13��SDWU]�U\V�����]DSHZQLD��
�� 3RPLDU���Z\�ZLHWODQLH�ZDUWR�FL�WHPSHUDWXU\�L�ZLOJRWQR�FL�SRZLHWU]D�RUD]�WHPSHUDWXU\�ED�

WRQX��:DUWR�FL�WH�V� SU]HV\áDQH�GR�NRPSXWHUD��]D�SR�UHGQLFWZHP�LQWHUIHMVX�56���
�� 8VWDZLDQLH�QD�SDQHOX�F]RáRZ\P�QDVWDZ��

D� QU�NRPRU\
E� QU�Z
G]DU]D
F� QU�DVRUW\PHQWX�Z�NRPRU]H
G� LOR�ü�Zy]NyZ�Z
G]DUQLF]\FK
H� QU�SURJUDPX�SURFHVX�Z
G]HQLD

1DVWDZ\�WH�V� Z\�ZLHWODQH�SU]H]�FDá\�F]DV�WUZDQLD�SURFHVX�D�QDVW
SQLH�SU]HV\áDQH�GR
NRPSXWHUD���NWyU\�XPLHV]F]D�MH�Z�UDSRUFLH�SURFHVX�

�� .D*G\�]�EORNyZ�SRPLDURZR�QDVWDZF]\FK��Z\V\áD�GR�NRPSXWHUD�LQIRUPDFMH�R�UR]SRF]
FLX
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