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:�JRVSRGDUFH�U\QNRZHM�GRVWDUF]DQLH�HQHUJLL�HOHNWU\F]QHM�GR�RGELRUF\� MHVW
UHDOL]RZDQH� SRGREQLH� MDN� GRVWDZD� WRZDUyZ� R� RNUH�ORQHM� ZDUWR�FL
X*\WNRZHM�� 'ODWHJR� WH* MDNR�ü� HQHUJLL� HOHNWU\F]QHM� QDMF]
�FLHM� MHVW
UR]XPLDQD� MDNR� ]HVSyá� FHFK� RIHURZDQHJR� �WRZDUX��� :SURZDG]HQLH
SU]HSLVyZ� ]� ]DNUHVX� 3UDZD� (QHUJHW\F]QHJR� VSRZRGRZDáR� RSUDFRZDQLH
GRNXPHQWyZ�QRUPDW\ZQ\FK�Z\NRQDZF]\FK�P�LQ��GRW\F]�F\FK�VWDQGDUGyZ
MDNR�FLRZ\FK� REVáXJL� NOLHQWyZ� �RGELRUFyZ��� SU]\� MHGQRF]HVQ\P� XVWDOHQLX
PHWRG�RFHQ\�VNXWNyZ�HNRQRPLF]Q\FK�SRZRGRZDQ\FK�QLHGRWU]\P\ZDQLHP
SDUDPHWUyZ�MDNR�FLRZ\FK�HQHUJLL�HOHNWU\F]QHM�X�GRVWDZFyZ��RGELRUFyZ�L�Z
FDá\P� V\VWHPLH� Z\WZyUF]R�SU]HV\áRZ\P�� :� UHIHUDFLH� SU]HGVWDZLRQH
]RVWDQ� SURGXNRZDQH�Z�2%5�0(��0(752/��DQDOL]DWRU\�SDUDPHWUyZ�VLHFL
$-(� �� L� $-(��� QDOH*�FH� GR� JUXS\� SU]\U]�GyZ� ZLHORIXQNF\MQ\FK�� NWyUH
UHDOL]XM� SRPLDU\� ZLHONR�FL� HOHNWU\F]Q\FK�� D� WDN*H� ]DSHZQLDM� RFHQ

NRV]WyZ� GRVWDZ\� RUD]� SU]HJO�G� Z\]QDF]RQ\FK� SDUDPHWUyZ� VLHFL
HOHNWURHQHUJHW\F]QHM� RGQRV]�F\FK� VL
 GR� MDNR�FL� GRVWDUF]DQHM� HQHUJLL
HOHNWU\F]QHM��3RGDQH�]RVWDQ� SRQDGWR�SU]\NáDGRZH�SURSR]\FMH�VWRVRZDQLD
W\FK�SU]\U]�GyZ�SU]\�ZLHORNU\WHULDOQHM�RFHQLH�RGNV]WDáFH� QDSL
ü�L�SU�GyZ
RUD]� SU]\� PRQLWRZDQLX� VLHFL� HOHNWURHQHUJHW\F]Q\FK� QLVNLHJR
L��UHGQLHJR�QDSL
FLD�Z�V\VWHPDFK�UR]SURV]RQ\FK�

�� :352:$'=(1,(
6\VWHP� HOHNWURHQHUJHW\F]Q\ MHVW� ]ELRUHP� XU]�G]H� SU]H]QDF]RQ\FK� GR� Z\WZDU]DQLD�

SU]HV\áX�L�UR]G]LDáX�HQHUJLL�HOHNWU\F]QHM��SRá�F]RQ\FK�]H�VRE� IXQNFMRQDOQLH�Z�FHOX�UHDOL]DFML
SURFHVX� FL�JáHM� GRVWDZ\� HQHUJLL� HOHNWU\F]QHM� GR� RGELRUFyZ�� 3RG]ELRUHP� V\VWHPX
HOHNWURHQHUJHW\F]QHJR� MHVW� VLHü� HOHNWURHQHUJHW\F]QD�� NWyU� ]H� Z]JO
GX� QD� Z\SHáQLDQH
IXQNFMH�PR*QD�SRG]LHOLü�QD�GZD�URG]DMH�
x VLHü� SU]HV\áRZ�� NWyUHM� HOHPHQWDPL� V� OLQLH� L� VWDFMH� HOHNWURHQHUJHW\F]QH�� SR]ZDODM�FH

á�F]\ü�GX*H�FHQWUD�Z\WZyUF]H�HQHUJLL� HOHNWU\F]QHM� ]�GX*\PL� UHMRQDPL�RGELRUF]\PL� �VLHFL
R QDSL
FLDFK�]QDPLRQRZ\FK�PL
G]\�����D������N9��

x VLHü�UR]G]LHOF]���NWyUHM�]DGDQLHP�MHVW�GRSURZDG]HQLH�HQHUJLL�HOHNWU\F]QHM�GR�RGELRUFyZ
QS��SU]HP\VáRZ\FK��E\WRZR�NRPXQDOQ\FK��VLHFL�����N9���UHGQLFK�QDSL
ü� ��61� L�QLVNLHJR
QDSL
FLD�±�QQ��
:� V\VWHPLH� HOHNWURHQHUJHW\F]Q\P� REVHUZXMH� VL
 RVWDWQLR� Zá�F]DQLH� GR� X*\WNRZDQLD

SU]H]� ]QDF]QH� JUXS\� RGELRUFyZ� WDNLFK� RGELRUQLNyZ�� NWyUH� ZSURZDG]DM� ]DEXU]HQLD
SU]HELHJyZ�QDSL
ü�L�SU�GyZ�VLHFL�HOHNWURHQHUJHW\F]QHM��7D�SUDNW\ND�HNVSORDWDF\MQD�VSUDZLD�*H�V]F]HJyOQHJR�]QDF]HQLD�QDELHUDM� ]DJDGQLHQLD�MDNR�FL�HQHUJLL�HOHNWU\F]QHM��:\PDJD�WR
P�LQ��� SU]HWZDU]DQLD� LQIRUPDFML� Z\EUDQHM� ]� ZLHOX� SDUDPHWUyZ� RNUH�ODM�F\FK� MDNR�ü� HQHUJLL
HOHNWU\F]QHM��D� WDN*H�ZáD�FLZHJR�Z\ERUX�]DVWRVRZDQ\FK�SU]\U]�GyZ� L�PHWRG�SRPLDURZ\FK
GRVWRVRZDQ\FK� GR� Z\PDJD� RNUH�ORQ\FK� GOD� UR]SURV]RQHJR� V\VWHPX� PRQLWRURZDQLD�
6WDQRZL� WR� ZUD]� ]� RNUH�ORQ\P� RSURJUDPRZDQLHP� UR]ZL�]DQLH� Z� SHáQL� NRPSOHPHQWDUQH�
XZ]JO
GQLDM�FH� SRPLDU\�� GLDJQRVW\N
 RGNV]WDáFH� QDSL
ü� L� SU�GyZ� Z� SRV]F]HJyOQ\FK
RGELRUDFK� RUD]� UHMHVWUDFM
 ]GDU]H� Z\VW
SXM�F\FK� Z� ZDUXQNDFK� ]DEXU]H� VLHFL
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HOHNWURHQHUJHW\F]QHM�� :� 2%5� 0(� �0(752/�� RSUDFRZDQR� L� ZGUR*RQR� GR� SURGXNFML� GZD
DQDOL]DWRU\�SDUDPHWUyZ�VLHFL�HOHNWURHQHUJHW\F]QHM��$-(����ZHUVM
 WDEOLFRZ� L�$-(����ZHUVM
SU]HQR�Q��

2SLVXM�F� RGNV]WDáFHQLD�� SRMDZLDM�FH� VL
 MDNR� ]DEXU]HQLD� SU]HELHJyZ� F]DVRZ\FK� QDSL
ü
L� SU�GyZ� Z� VLHFL� HOHNWURHQHUJHW\F]QHM�� QDOH*\� VWZLHUG]Lü�� *H� V� RQH� MHGQ\P
]�SRGVWDZRZ\FK�SUREOHPyZ�� MDNL�Z\áRQLá�VL
 Z�RVWDWQLFK� ODWDFK�Z�RGQLHVLHQLX�GR�Z\PDJD�
VWDZLDQ\FK� PRQLWRURZDQLX� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� RERN� DQDOL]\� NRV]WyZ� GRVWDZ\
L� SRPLDUX� SRGVWDZRZ\FK� ZLHONR�FL� HOHNWU\F]Q\FK� ]� Z\NRU]\VWDQLHP� WDNLFK� XU]�G]H�
SRPLDURZ\FK� MDN� DQDOL]DWRU\� SDUDPHWUyZ� VLHFL� HOHNWURHQHUJHW\F]QHM�� :\QLNLHP� WHJR� MHVW
Z\PDJDQLH�SRPLDUX�Z\VW
SXM�F\FK�]DEXU]H���MDNR�RGNV]WDáFH� QDSL
ü�L�SU�GyZ�Z\UD*RQ\FK
REHFQR�FL� Z�SU]HELHJDFK�RGNV]WDáFRQ\FK�KDUPRQLF]Q\FK� L� LQWHUKDUPRQLF]Q\FK�Z�VLHFLDFK
HOHNWURHQHUJHW\F]Q\FK�� +DUPRQLF]Q\PL� QDSL
FLD� OXE� SU�GX� QD]\ZD� VL
 WDNLH� VLQXVRLGDOQH
SU]HELHJL� �QDSL
FLD� OXE� SU�GX��� NWyU\FK� F]
VWRWOLZR�FL� IQ V� Z\*V]H� RG� F]
VWRWOLZR�FL
SRGVWDZRZHM�I� ZJ�]DOH*QR�FL�

QI I� ���

JG]LH��I� ±�F]
VWRWOLZR�ü�SRGVWDZRZD�SU]HELHJyZ�Z�VLHFL�HOHNWURHQHUJHW\F]QHM�QS�����+]
1XPHUHP�Q�KDUPRQLF]QHM� QDSL
FLD� OXE�SU�GX�RNUH�OD� VL
 FDáNRZLW� NURWQR�ü� F]
VWRWOLZR�FL
RNUH�ORQHJR� SU]HELHJX� KDUPRQLF]QHJR�� RGQLHVLRQ� Z� VWRVXQNX� GR� F]
VWRWOLZR�FL
SRGVWDZRZHJR�SU]HELHJX�VLQXVRLGDOQHJR��W]Q��
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'R�ZVND(QLNyZ� FKDUDNWHU\]XM�F\FK� NV]WDáW� SU]HELHJyZ� QDSL
ü� L� SU�GyZ�PR*QD� ]DOLF]\ü
SRGDQH�QL*HM�ZVSyáF]\QQLNL�>�@�

��:VSyáF]\QQLN�NV]WDáWX
NX  8V
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JG]LH��8��,�±ZDUWR�FL�VNXWHF]QH�SU]HELHJX�QDSL
FLD�L�SU�GX
8V��,V�±ZDUWR�FL��UHGQLH�SU]HELHJX�QDSL
FLD��L�SU�GX
��:VSyáF]\QQLN�V]F]\WX

VX  � 8
8P OXE�� VL  � ,

,P ���
JG]LH��8P��,P�±ZDUWR�FL�V]F]\WRZH�SU]HELHJX�QDSL
FLD�L�SU�GX

��:VSyáF]\QQLN�PKGUKPWUQKFCNPQUEK QDSL
FLD�L�SU�GX
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JG]LH��8���,��±�ZDUWR�FL�VNXWHF]QH�SRGVWDZRZHM�KDUPRQLF]QHM�QDSL
FLD�L�SU�GX�
8Q��,Q�±�ZDUWR�FL�VNXWHF]QH�KDUPRQLF]Q\FK�QDSL
FLD�L�SU�GX�GOD�Q����
��:VSyáF]\QQLNL�]DZDUWR�FL�KDUPRQLF]Q\FK�SU]HELHJX�QDSL
FLD�L�SU�GX

K�X  �7+'X  ����
�

�

�

�
¦f
 
8

8
Q

Q

OXE K�L  �7+'L  � ����
�

�

�

�
¦f
 
,

,
Q

Q

���
�7+'�±�WRWDO�KDUPRQLF�GLVWRUWLRQ�



'��

K�X  �7')X  �����

�

�
¦f
 
8

8
Q

Q

OXE K�L  �7')L  � �����

�

�
¦f
 
,

,
Q

Q

��D�
�7')���WRWDO�GLVWRUWLRQ�IDFWRU�

JG]LH�� K�X� OXE� K�L� ±� ZVSyáF]\QQLN� ]DZDUWR�FL� KDUPRQLF]Q\FK� RGQLHVLRQ\� GR� ZDUWR�FL
VNXWHF]QHM�SRGVWDZRZHM�KDUPRQLF]QHM��K�X OXE�K�L�±�ZVSyáF]\QQLN�]DZDUWR�FL�KDUPRQLF]Q\FK
RGQLHVLRQ\�GR�ZDUWR�FL�VNXWHF]QHM�SU]HELHJX�RGNV]WDáFRQHJR
��:VSyáF]\QQLN�XG]LDáX�SRV]F]HJyOQ\FK�KDUPRQLF]Q\FK�QDSL
FLD�L�SU�GX
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3RGDQH� ZVND(QLNL� FKDUDNWHU\]XM� RGNV]WDáFHQLD� SU]HELHJyZ� F]DVRZ\FK� QDSL
ü
L� SU�GyZ� Z\VW
SXM�FH� Z� VLHFLDFK� HOHNWURHQHUJHW\F]Q\FK�� 0RJ� E\ü� RQH� Z\NRU]\VW\ZDQH
UyZQROHJOH� Z� GLDJQRVW\FH� ]GDU]H� WRZDU]\V]�F\FK� SRMDZLDM�F\P� VL
 ]DEXU]HQLRP�� -H�OL
UHMHVWUXMHP\� SRMHG\QF]H� ]GDU]HQLH� MDNR� QS�� �]DSDG�� QDSL
FLD� VLHFL�� F]\OL� SU]HNURF]HQLD
XVWDZLRQHJR�GOD�QDSL
FLD�PLQLPDOQHJR�SURJX��WR�G\VSRQXMHP\�MHG\QLH�SURVW� LQIRUPDFM���*H
GR�WHJR�GRV]áR��-HGQDN*H�MHGQRF]HVQD��D�RGQRV]�FD�VL
 GR�NV]WDáWX�SU]HELHJyZ�F]DVRZ\FK
DQDOL]D� ZDUWR�FL� QDSL
ü� L� SU�GyZ�� SR]ZDOD� ]GLDJQR]RZDü�� F]\P� WR� ]DEXU]HQLH� ]RVWDáR
Z\ZRáDQH� QS��� Zá�F]HQLHP� RGELRUQLND� GX*HM� PRF\� OXE� WH* RNUH�OLü�� *H� WDNL� NV]WDáW� PDM�
SU]HELHJL� QDSL
ü� Z� V\VWHPLH� ]DVLODQLD��:� VWRVRZDQ\FK� GRW\FKF]DV� MHV]F]H� Z\PDJDQLDFK
]DZDUW\FK�Z�Z\W\F]Q\FK�,QVW\WXWX�(QHUJHW\NL�SRGDQR��*H�SR]LRP�RGNV]WDáFHQLD�QDSL
FLD�GOD
QRUPDOQ\FK�ZDUXQNyZ� SUDF\�Z\UD*RQ\� MHVW� SU]H]�ZVSyáF]\QQLN� ]DZDUWR�FL� KDUPRQLF]Q\FK
KSG���WM��7+'X���3RGDQR�WDP��*H�]DOHFD�VL
 DE\�GOD�GDQHJR�SXQNWX�VLHFL�Z�F]DVLH�����GRE\
QLH�SU]HNUDF]Dü�QDVW
SXM�F\FK�MHJR�ZDUWR�FL�
x Z�VLHFLDFK�����N9 KSG� �����
x Z�VLHFLDFK�UR]G]LHOF]\FK�61 KSG� �����
x Z�VLHFLDFK�UR]G]LHOF]\FK�QQ KSG� �������REHFQLH�RERZL�]XMH�������
�� =$'$1,$� 6<67(08� 021,7252:$1,$� .26=7Ï:� '267$:<�� 3$5$0(75Ï:
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=DVLODM�FH� VLHFL� HOHNWURHQHUJHW\F]QH� VWDQRZL� ZD*Q� F]
�ü� V\VWHPX

HOHNWURHQHUJHW\F]QHJR�� SRQLHZD* LFK� SRGVWDZRZH� ]DGDQLH� SROHJD� QD� SU]HV\áDQLX
L� GRVWDUF]DQLX� HQHUJLL� HOHNWU\F]QHM� R� RGSRZLHGQLHM� MDNR�FL RG� Z\WZyUF\� GR� X*\WNRZQLND
Z� VSRVyE� QLH]DZRGQ\� L� EH]SLHF]Q\�� 'RVWDUF]DQLH� HQHUJLL� HOHNWU\F]QHM� SRZLQQR� E\ü
UHDOL]RZDQH� ]� ]DFKRZDQLHP� Z\PDJD� GRW\F]�F\FK�� GRSXV]F]DOQHJR� SR]LRPX� QDSL
FLD�
]PLDQ� MHJR� F]
VWRWOLZR�FL� RUD]� SDUDPHWUyZ� RNUH�ODM�F\FK� RGNV]WDáFHQLD� VLQXVRLGDOQ\FK
QDSL
ü� L� SU�GyZ��:�3ROVFH�� SRGREQLH� MDN�Z� LQQ\FK� NUDMDFK� WRF]\� VL
 RG� NLONX� ODW� G\VNXVMD
GRW\F]�FD� WHUPLQX�� MDNR�ü�HQHUJLL�HOHNWU\F]QHM� 2EHFQLH�]D�QDMEDUG]LHM� WUDIQ� XZD*DQD� MHVW
WDND�GHILQLFMD�

-DNR�ü� HQHUJLL� HOHNWU\F]QHM WR� ]ELyU� SDUDPHWUyZ� RSLVXM�F\FK� ZáD�FLZR�FL� SURFHVX
GRVWDUF]DQLD� HQHUJLL� GR� X*\WNRZQLND� Z� QRUPDOQ\FK� ZDUXQNDFK� SUDF\�� D� RNUH�ODM�F\FK
FL�JáR�ü� ]DVLODQLD� �GáXJLH� L� NUyWNLH� SU]HUZ\� Z� ]DVLODQLX�� RUD]� FKDUDNWHU\]XM�F\FK� QDSL
FLH
]DVLODM�FH��ZDUWR�ü��QLHV\PHWUL
��F]
VWRWOLZR�ü��NV]WDáW�SU]HELHJX�F]DVRZHJR��

8VWDOHQLH�]QDF]�F\FK�SDUDPHWUyZ�QDSL
FLD�]DVLODM�FHJR�Z�SXQNFLH�SU]HND]\ZDQLD�HQHUJLL
GR� RGELRUFyZ�� Z� SXEOLF]Q\FK� VLHFLDFK� QLVNLHJR� L� �UHGQLHJR� QDSL
FLD� GOD� QRUPDOQ\FK
ZDUXQNyZ� UXFKRZ\FK� RNUH�ORQH� ]RVWDáR� Z� QRUPLH� 31�(1� ������� 2SLVDQH� SDUDPHWU\
QDSL
FLD� ]PLHQLDM� VL
 Z� F]DVLH� QRUPDOQHM� SUDF\� VLHFL� QD� VNXWHN� ]PLDQ� REFL�*HQLD� RUD]
Z\VW
SXM�F\FK� ]ZDUü� VSRZRGRZDQ\FK� ZSá\ZDPL� ]HZQ
WU]Q\PL�� :LHOX� ]MDZLVN� PDM�F\FK
ZSá\Z�QD�QDSL
FLH� ]DVLODM�FH� QLH�PR*QD� SU]HZLG]LHü�� VW�G� WH* WUXGQH� MHVW� SRGDQLH� VWDá\FK
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ZDUWR�FL� Z\EUDQ\FK� SDUDPHWUyZ�� 'OD� QLHNWyU\FK� SDUDPHWUyZ� QS�� ZDKD� L� SU]HUZ� QDSL
FLD
SU]\M
WR�� *H� ]MDZLVND� WH� Z� QRUPLH� ]RVWDQ� XM
WH� MDNR� ZDUWR�FL� RGQLHVLHQLD�� 3RQLHZD*�
GRVWDUF]DQLH� L� RGELyU� HQHUJLL� HOHNWU\F]QHM� ]D� SR�UHGQLFWZHP� ZVSyOQHM� VLHFL
HOHNWURHQHUJHW\F]QHM�QDVW
SXMH�QD�SRGVWDZLH�XPRZ\�SRPL
G]\�GRVWDZF� D�X*\WNRZQLNLHP�
WR� WDN*H� Z� QLHM� SRZLQQD� E\ü� RNUH�ORQD� MDNR�ü� L� QLH]DZRGQR�ü� GRVWDUF]DQHM� HQHUJLL� RUD]
RGSRZLHG]LDOQR�ü�]D�QLHGRWU]\PDQLH�ZDUXQNyZ�XPRZ\��:\PDJD�WR�SURZDG]HQLD�SRPLDUyZ
L� Z\]QDF]DQLD� QRUPDW\ZQ\FK� SDUDPHWUyZ� MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� 3RPLDU\� W\FK
Z\EUDQ\FK�SDUDPHWUyZ�Z�PRQLWRURZDQ\P�REZRG]LH�HQHUJHW\F]Q\P�SU]\�SU]HSá\ZLH�HQHUJLL
SRPL
G]\� (UyGáHP�� NWyU\P� MHVW� QDMF]
�FLHM� VLHü� HOHNWURHQHUJHW\F]QD�� D� RGELRUQLNLHP� OXE
JUXS� RGELRUQLNyZ� UHDOL]XM� DQDOL]DWRU\� MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� 3U]\U]�G\� WH� VSHáQLDM�
ZDUXQNL� RSW\PDOQHJR� GRERUX� VSU]
WX� SRPLDURZHJR� L� RSURJUDPRZDQLD GOD� UR]SURV]RQHJR
V\VWHPX�PRQLWRURZDQLD�MDNR�FL�HQHUJLL�HOHNWU\F]QHM��GRVWRVRZDQHJR�GR�Z\EUDQ\FK�SURFHGXU
GLDJQRVW\F]Q\FK�WDNLFK�MDN�
x SRPLDU\� ZLHONR�FL� FKDUDNWHU\]XM�F\FK� VWDQ� RGELRUQLNyZ� HQHUJLL� HOHNWU\F]QHM

Z�F]DVLH�U]HF]\ZLVW\P�
x DUFKLZL]RZDQLH�ZLHONR�FL�PLHU]RQ\FK�L�Z\]QDF]DQ\FK�SDUDPHWUyZ�
x SU]HWZDU]DQLH� ]HEUDQ\FK�ZDUWR�FL�ZLHONR�FL�PLHU]RQ\FK�� RNUH�ODM�F\FK� VWDQ\� RGELRUQLND

OXE�JUXS\�RGELRUQLNyZ�HQHUJLL�HOHNWU\F]QHM�
x ZL]XDOL]DFM
 PLHU]RQ\FK�ZLHONR�FL�L�SUH]HQWDFM
 JUDILF]Q� Z\EUDQ\FK�SDUDPHWUyZ�

3U]\NáDGHP�XZ]JO
GQLHQLD�ZLHOX�SUREOHPyZ�SUDNW\F]Q\FK� MHVW�RERZL�]XM�FD�QRUPD�31�
(1� ������� NWyUD� RNUH�OD� NV]WDáW� NU]\ZHM� QDSL
FLD�� GRSXV]F]DOQH� QDSL
FLD�� V\PHWUL
 ID]�
F]
VWRWOLZR�ü� LWS��=D�ZDUWR�FL�JUDQLF]QH�SDUDPHWUyZ�X]QDMH�VL
 SU]\� W\P�ZDUWR�FL��NWyUH�V�
]DFKRZDQH� Z� ���� VSRG]LHZDQHJR� F]DVX� SUDF\�� 1RUPD� VWDZLD� RNUH�ORQH� Z\PDJDQLD� GOD
VLHFL�HQHUJHW\F]QHM�QLVNLHJR�L��UHGQLHJR�QDSL
FLD��JG]LH�WU]HED�Z\NRQ\ZDü�SRPLDU\�ZDUWR�FL
GDQHJR� SDUDPHWUX� SU]\QDMPQLHM� SU]H]� W\G]LH��� =ELyU� WDNLFK� Z\QLNyZ� SR]ZDOD� RWU]\PDü
XSRU]�GNRZDQ\�Z\NUHV�PLHU]RQHJR�SDUDPHWUX��0RQLWRURZDQLH�NRV]WyZ�GRVWDZ\ L� MDNR�FL
HQHUJLL� HOHNWU\F]QHM� SU]H]� RGELRUF
 Z� UDPDFK� UR]SURV]RQHJR� V\VWHPX� MHVW� QLH]E
GQH
ZV]
G]LH�WDP��JG]LH�RSáDW\�]D�HQHUJL
 HOHNWU\F]Q� V� JáyZQ\P�F]\QQLNLHP�NRV]WyZ�SURFHVX
WHFKQRORJLF]QHJR�� D� LFK� RSW\PDOL]DFMD� SRZLQQD� E\ü� MHGQ\P� ]� LVWRWQ\FK� FHOyZ
SU]HGVL
ELRUVWZD�� 3RQDGWR�� NRU]\VWDQLH� ]� UR]EXGRZDQHM� LQIUDVWUXNWXU\� Z� ]DNUHVLH
QDMQRZV]\FK� WHFKQRORJLL� LQIRUPDW\F]Q\FK� WM�� WHOHNRPXQLNDFML� L� SU]HWZDU]DQLD� GDQ\FK
ZSURZDG]D� Z\VRNLH� Z\PDJDQLD� VWDZLDQH� GRVWDZF\�� DE\� MDNR�ü� GRVWDUF]DQHM� HQHUJLL
HOHNWU\F]QHM� E\áD� MDN� QDMZ\*V]D�� 2EVHUZRZDQ\� MHVW� SHZLHQ� WUHQG� Z]URVWX� Z\PDJD�
VWDZLDQ\FK�ZVSyáF]HVQ\P�XNáDGRP�]DVLODQLD�RGELRUFyZ��JG]LH�LVWRWQH�]QDF]HQLH�PD�Z\VRNL
ZVSyáF]\QQLN� SHZQR�FL� ]DVLODQLD�� 5R]SURV]RQH� V\VWHP\� PRQLWRURZDQLD� MDNR�FL� HQHUJLL
HOHNWU\F]QHM�L�NRV]WyZ�MHM�GRVWDZ\�V� QLH]Z\NOH�SRPRFQ\P�QDU]
G]LHP�Z�RFHQLH�PR*OLZ\FK
GR�X]\VNDQLD�HIHNWyZ�HNRQRPLF]Q\FK�SU]\�JRVSRGDURZDQLX�GRVWDUF]DQ� HQHUJL� HOHNWU\F]Q�
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SXM�F\FK� Z� ZDUXQNDFK� ]DEXU]H� VLHFL� HOHNWURHQHUJHW\F]QHM�� 3RGVWDZRZH� SDUDPHWU\
WHFKQLF]QH�DQDOL]DWRUyZ�SDUDPHWUyZ�VLHFL�$-(��L�$-(��SU]HGVWDZLRQR�SRQL*HM�
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1D� SUH]HQWRZDQ\FK� SRZ\*HM� SRODFK� Z\�ZLHWODF]D� JUDILF]QHJR� /&'� ZVND]\ZDQH� V�
Z\EUDQH� ZLHONR�FL� PLHU]RQH� DQDOL]DWRUDPL� SDUDPHWUyZ� VLHFL� $-(�� L� $-(��� ,FK� SHáQH
]HVWDZLHQLH�SRGDQR�SRZ\*HM�
�� ='$/1<� 2'&=<7�� 35(=(17$&-$� :<1,.Ï:� 320,$5Ï:� ,� 3$5$0(75Ï:
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=DGDQLH� NRPSOHNVRZHJR� ]DU]�G]DQLD� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� OXE� LQDF]HM� MDNR�FL�

QDSL
FLD� ]DVLODQLD� MHVW� SRM
FLHP� REHMPXM�F\P� ]DUyZQR� SRPLDU�� ZL]XDOL]DFM

L� UHMHVWUDFM
 SRV]F]HJyOQ\FK� SDUDPHWUyZ� VLHFL� HOHNWURHQHUJHW\F]QHM�� MDN� L� SHáQ� RFHQ

VNXWNyZ� Z\VW
SRZDQLD� SU]HNURF]H��� SRSU]H]� RFHQ
 ZSá\ZX� RGSRZLHGQLFK� G]LDáD�
]PLHU]DM�F\FK� GR� XVWDOHQLD� SU]\F]\Q� LFK� Z\VW�SLHQLD�� :\PDJD� WR� RGSRZLHGQLHJR
Z\SRVD*HQLD� WHFKQLF]QHJR� QS�� SRSU]H]� GREyU� Z\PDJDQ\FK� GR� WHJR� FHOX� SU]\U]�GyZ
SRPLDURZ\FK��DQDOL]DWRUyZ�MDNR�FL�HQHUJLL�HOHNWU\F]QHM��RUD]�HOHPHQWyZ�Z\NRQDZF]\FK��GR
NWyU\FK�PR*QD�]DOLF]\ü��]HVSRá\�EDWHULL�NRQGHQVDWRUyZ��GR�NRPSHQVDFML�PRF\�ELHUQHM���ILOWU\
Z\*V]\FK� KDUPRQLF]Q\FK�� ILOWU\� DNW\ZQH� OXE� JHQHUDWRU\� ]DVLODQLD� UH]HUZRZHJR�� :� ZLHOX
SU]\SDGNDFK�V� WR�HOHPHQW\�MX* Z\VW
SXM�FH�L�X*\WNRZDQH�Z�RELHNWDFK�SU]HP\VáRZ\FK�MDNR
XU]�G]HQLD� DXWRQRPLF]QH�� OHF]� QLHSRZL�]DQH� Z� UDPDFK� V\VWHPX� ]DU]�G]DQLD� MDNR�FL�
HQHUJLL� HOHNWU\F]QHM�� 'ODWHJR� WH* Z� ]DU]�G]DQLX� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� �MDNR�FL�
QDSL
FLD� ]DVLODQLD�� SRGVWDZRZ\P� FHOHP� MHVW� ]ELHUDQLH� QLH]E
GQ\FK� LQIRUPDFML� Z� SURFHVLH
SRPLDUX� L� NRQWUROL� ]PLDQ� SRV]F]HJyOQ\FK� SDUDPHWUyZ� VLHFL� HOHNWURHQHUJHW\F]QHM� RUD]
UHMHVWUDFMD�Z\VW
SXM�F\FK� ]GDU]H� Z� FHOX� Sy(QLHMV]HM� DQDOL]\�� 7HQ� EH]SR�UHGQL� GRVW
S� GR
Z\QLNyZ� SRPLDUyZ� RUD]� Z\SUDFRZDQ\FK� Z� SU]\U]�GDFK� GDQ\FK�� D� WDN*H� F]\WHOQD� LFK
SUH]HQWDFMD�PRJ� SU]\VSLHV]\ü�SRGHMPRZDQLH�QLH]E
GQ\FK�G]LDáD��

,VWRWQ� FHFK� LQVWDORZDQ\FK�QD�RELHNWDFK�HQHUJHW\F]Q\FK�SU]\U]�GyZ�SRPLDURZ\FK�QS�
DQDOL]DWRUyZ� SDUDPHWUyZ� VLHFL� MHVW� ]� SXQNWX� ZLG]HQLD� ]DU]�G]DQLD� MDNR�FL� ]DVLODQLD
GRVW
SQR�ü� GR� ]HEUDQ\FK� Z\QLNyZ� SRPLDUyZ� L� LQIRUPDFML� RUD]� F]\WHOQD� LFK� SUH]HQWDFMD�
3RQLHZD* VWDQGDUGHP� MHVW� REHFQLH� Z\SRVD*DQLH� DQDOL]DWRUyZ� SDUDPHWUyZ� VLHFL� Z� á�F]D
NRPXQLNDFML� V]HUHJRZHM�QS��56����� L�ZV]HONLHJR� URG]DMX�PR*OLZR�FL�SRá�F]H� GR�V\VWHPX
LQIRUPDW\F]QHJR�� WR� ZUD]� ]� RSURJUDPRZDQLHP� ]DSHZQLDM�F\P� ZL]XDOL]DFM
 ZV]\VWNLFK
QLH]E
GQ\FK�Z\QLNyZ�Z�Z\EUDQ\P�SXQNFLH� SRPLDURZ\P�X*\WNRZQLN� RWU]\PXMH�PR*OLZR�FL
DQDOL]RZDQLD� QD� ELH*�FR� Z\EUDQ\FK� SDUDPHWUyZ� SRSU]H]� RGF]\W� QD� RGOHJáR�ü�� 1LH� PQLHM
ZD*QD� MHVW� WDN*H� F]\WHOQD� SUH]HQWDFMD� GX*HM� OLF]E\� SDUDPHWUyZ�� MDNLH� QDU]XFDM� ZDUXQNL
]DU]�G]DQLD�MDNR�FL� HQHUJLL�HOHNWU\F]QHM�Z�PLHMVFX�]DLQVWDORZDQLD�WDNLHJR�ZLHORIXQNF\MQHJR
SU]\U]�GX� ]� Z\NRU]\VWDQLHP� Z\�ZLHWODF]D� QS�� Z� SRGá�F]RQ\P� QD� RGELRU]H� DQDOL]DWRU]H
SDUDPHWUyZ� VLHFL�� FKRFLD* QDOH*\� WR� UDF]HM� WUDNWRZDü� MDNR� IXQNFM
 SRPRFQLF]� Z� ELH*�FHM
RFHQLH�Z\QLNyZ��6WRVRZDQH�V� QDMF]
�FLHM�GR�WHJR�FHOX�Z\�ZLHWODF]H�JUDILF]QH�/&'��NWyUH
XPR*OLZLDM� Z\�ZLHWODQLH�ZDUWR�FL�OLF]ERZ\FK�OXE�SUH]HQWDFML�JUDILF]Q\FK�Z\QLNyZ�Z�SRVWDFL
Z\NUHVyZ�� KLVWRJUDPyZ�� RVF\ORJUDPX� ZDUWR�FL� FKZLORZ\FK�� OLVW\� ]GDU]H� ]� ILOWUDFM� LWS�
:� WDNLH� PR*OLZR�FL� Z\SRVD*RQR� ZáD�QLH� DQDOL]DWRU\� SDUDPHWUyZ� VLHFL� $-(�� L� $-(�
SURGXNRZDQH�Z�2%5�0(��0(752/���JG]LH�]DVWRVRZDQR�Z\�ZLHWODF]�JUDILF]Q\�Z\SRVD*RQ\
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Z� IXQNFM
 SRG�ZLHWODQLD� QD� RNUH�ORQ\� F]DV� RGF]\WX�� 3RQLHZD* MDNR�ü� HQHUJLL� HOHNWU\F]QHM
RGQRV]�FHM�VL
 GR�]DVLODQLD�XU]�G]H� �OXE�NUyFHM���MDNR�FL�QDSL
FLD�]DVLODQLD��MHVW�RNUH�ODQD
ZLHORPD� SDUDPHWUDPL�� WR� Z� FHOX� XMHGQROLFHQLD� ]QDF]H� L� ZDUWR�FL� SRV]F]HJyOQ\FK
SDUDPHWUyZ�ZSURZDG]DQH�]RVWDá\� L�V� VWRVRZDQH�RGSRZLHGQLH�GRNXPHQW\�Z�SRVWDFL�QRUP
L� UR]SRU]�G]H��� Z� NWyU\FK� RNUH�OHQLH� FHFK� MDNR�FLRZ\FK� MHVW� SRGVWDZRZ\P� Z\PDJDQLHP�
6SRU]�G]DQH� Z� WHQ� VSRVyE� Z\QLNL� SRPLDUyZ�� SU]\JRWRZDQH� Z� RGSRZLHGQL� VSRVyE� GR
SUH]HQWDFML� QS�� ]� Z\NRU]\VWDQLHP� RGSRZLHGQLHJR� SURJUDPX� ZL]XDOL]DF\MQHJR� RGJU\ZDM�
FRUD]� ZL
NV]� URO
 Z� SURFHVLH� GLDJQRVW\F]Q\P� NRQWURORZDQHJR� RELHNWX� L� XáDWZLDM�
]ORNDOL]RZDQLH�SU]\F]\Q\�SRZVWDZDQLD�]DEXU]H� Z�VLHFL�HOHNWURHQHUJHW\F]QHM��:\QLND�VW�G�
*H� NRPSOHNVRZH� ]DU]�G]DQLH� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� SU]\� MDN� GX*HM� OLF]ELH
SU]HSá\ZDM�F\FK� L�]DOH*Q\FK�RG�VLHELH� LQIRUPDFML�RUD]�V]\ENL�GRVW
S�GR�Z\QLNyZ�SRPLDUyZ
L� GDQ\FK� V� PR*OLZH� W\ONR� G]L
NL� RGSRZLHGQLHPX� RSURJUDPRZDQLX� �� SU]\U]�GRZHPX� OXE
]DU]�G]DM�FHPX�Z�UDPDFK�UR]SURV]RQHJR�V\VWHPX�PRQLWRURZDQLD�
�� 2352*5$02:$1,(�:,=8$/,=$&<-1(�35=<5=�'2:(

-HVWH�P\�XF]HVWQLNDPL�FL�JáHJR�UR]ZRMX�WHFKQLF]QHJR�Z�]DNUHVLH�Z\WZDU]DQLD��SU]HV\áX�L
X*\WNRZDQLD� HQHUJLL� HOHNWU\F]QHM�� DOH� MHGQRF]H�QLH� VWRVRZDQLH� QRZ\FK� UR]ZL�]D�
WHFKQLF]Q\FK� MHVW� RJUDQLF]DQH� ZDUXQNDPL� ]DVWRVRZD� WHFKQRORJLF]Q\FK�� JáyZQLH
Z� RGQLHVLHQLX� GR� HOHPHQWyZ� SU]Há�F]DM�F\FK� GX*H� PRFH�� NWyU\FK� NRV]W\� Z\PLDQ\� OXE�
PRGHUQL]DFML�Z�V\VWHPLH�HOHNWURHQHUJHW\F]Q\P�V� Z\VRNLH��7DN�ZL
F�QLH�VDPH�W\ONR�ZDUXQNL
WHFKQLF]QH�� DOH� SU]HGH� ZV]\VWNLP� RJUDQLF]HQLD� HNRQRPLF]QH� �RSW\PDOL]DFML� NRV]WyZ
Z\WZDU]DQLD��SU]HV\áX�L�X*\WNRZDQLD�HQHUJLL�HOHNWU\F]QHM��SRZRGXM���*H�F]
VWR�V� VWRVRZDQH
UR]ZL�]DQLD� WD�V]H�� ZSURZDG]DM�FH� MHGQDN� Z� SUDNW\FH� HNVSORDWDF\MQHM� ZL
FHM� VNXWNyZ
XERF]Q\FK�� FR� ]� NROHL� Z\PXV]D� NRQLHF]QR�ü� ]DLQVWDORZDQLD� GRGDWNRZHJR� VSU]
WX� GR� LFK
RJUDQLF]DQLD��&RUD]�ZD*QLHMV]D�MHVW�WH* MDNR�ü�GRVWDUF]DQHM�HQHUJLL�HOHNWU\F]QHM�GR�RGELRUF\�
JG\� ZSá\ZD� RQD� QD� SRSUDZQR�ü� G]LDáDQLD� L� QLH]DZRGQR�ü� SUDF\� X*\WNRZDQ\FK� XU]�G]H�
HOHNWU\F]Q\FK�Z�SURFHVLH�WHFKQRORJLF]Q\P�RUD]�QD�ZDUXQNL� LFK�Z]DMHPQHJR�RGG]LDá\ZDQLD�
-HGQ\P� ]� F]\QQLNyZ� PDM�F\P� VW\PXORZDü� ]DFKRZDQLH� Z\PDJDQ\FK� SDUDPHWUyZ
RNUH�ODM�F\FK� MDNR�ü� HQHUJLL� HOHNWU\F]QHM� Z� V\VWHPLH� HOHNWURHQHUJHW\F]Q\P� MHVW
ZSURZDG]HQLH� Z\PDJD� MDNR�FLRZ\FK� L� QRUP�� NWyUH� GHILQLXM�F� SRV]F]HJyOQH
FKDUDNWHU\VW\F]QH� SDUDPHWU\�� ZDUWR�FL� ]QDPLRQRZH� L� GRSXV]F]DOQH� ]DNUHV\� ZDKD� W\FK
SDUDPHWUyZ�XVWDODM� VWDQGDUG\� �WRZDUX��� MDNLP� MHVW� HQHUJLD� HOHNWU\F]QD��:LHOH� SDUDPHWUyZ
]ZL�]DQ\FK�]�MDNR�FL� QDSL
FLD�]DVLODQLD�F]\�NRPSDW\ELOQR�FL� HOHNWURPDJQHW\F]Q� ]QDMGXM�
VZyM� RSLV� Z� QRUPDFK�� 3RGVWDZRZH� SDUDPHWU\� RSLVXM�FH� MDNR�ü� HQHUJLL� HOHNWU\F]QHM
RNUH�ORQH�Z�Z�QRUPDPL�WR�
x F]
VWRWOLZR�ü�VLHFL��MHM�QDSL
FLH�]QDPLRQRZH�8Q�RUD]�DV\PHWULD�QDSL
ü�
x ZVSyáF]\QQLN� ]DZDUWR�FL� KDUPRQLF]Q\FK� 7+'� �GOD� QDSL
ü� L� SU�GyZ�� RNUH�ODM�F\

RGNV]WDáFHQLD�SU]HELHJyZ�V\JQDáyZ�Z�VLHFL�HOHNWURHQHUJHW\F]QHM�
x SRV]F]HJyOQH�VNáDGRZH�KDUPRQLF]QH�QDSL
ü�L�SU�GyZ�RUD]�LQWHUKDUPRQLF]QH�
x ZVSyáF]\QQLN�PRF\�WJM OXE�FRVM�
=DEXU]HQLD�Z\VW
SXM�FH�Z�VLHFL�HOHNWURHQHUJHW\F]QHM�WR�QDMF]
�FLHM�
x SU]\VLDG\�OXE�Z]URVW\�QDSL
FLD�RUD]�]DQLNL�QDSL
FLD�
x ZDKDQLD�QDSL
FLD�REMDZLDM�FH�VL
 ]MDZLVNLHP�PLJRWDQLD�
x V]\ENLH�]PLDQ\�QDSL
FLD�L�]MDZLVND�SU]HSL
ü�
x DV\PHWULD�QDSL
FLD�
x SU]HUZ\�Z�]DVLODQLX�
x SU]HNURF]HQLD�ZVSyáF]\QQLND�PRF\�L�PRF\�]DPyZLRQHM�
x SU]HNURF]HQLH�]DZDUWR�FL�SRV]F]HJyOQ\FK�KDUPRQLF]Q\FK�RUD]�ZVSyáF]\QQLND�7+'�

:D*Q\P� ]DJDGQLHQLHP�Z� NRQWUROL� SDUDPHWUyZ� VLHFL� HQHUJHW\F]QHM� MHVW� ]DU]�G]DQLH� WDN
GX*�� LOR�FL� GDQ\FK�� Z\NRQ\ZDQLHP� LFK� DUFKLZL]DFML�� SURZDG]HQLH� ZL]XDOL]DFML� RUD]
UDSRUWRZDQLD�� -HVW� WR� PR*OLZH� GR� RVL�JQL
FLD� G]L
NL� RGSRZLHGQLHPX� RSURJUDPRZDQLX
LQVWDORZDQHPX� QD� NRPSXWHUDFK� NODV\� 3&�� NWyUH� MHVW� RSURJUDPRZDQLHP� SU]\U]�GRZ\P�
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3URJUDP� SU]\U]�GRZ\� 0(752/���� ZVSRPDJDM�F\� Z� SHáQL� DQDOL]DWRU\� SDUDPHWUyZ� VLHFL
$-(�� L� $-(�� UHDOL]XMH� WDNLH� ]DGDQLD��2SURJUDPRZDQLH� WR� VWDQRZL� QLH]E
GQH� X]XSHáQLHQLH
W\FK� ZLHORIXQNF\MQ\FK� SU]\U]�GyZ� SRPLDURZ\FK� L� Z� EDUG]R� LVWRWQ\� VSRVyE� ZSá\ZD� QD� LFK
IXQNFMRQDOQR�ü�Z�RGQLHVLHQLX�GR�FDáHJR�V\VWHPX�

3URJUDP� 0(752/� ��� MHVW� SURJUDPHP� SU]H]QDF]RQ\P� GR� ZVSyáSUDF\� ]� DQDOL]DWRUDPL
MDNR�FL�HQHUJLL�VHULL�$-(�L�PLHUQLNDPL�SDUDPHWUyZ�VLHFL�036��8U]�G]HQLD�WH�Z\SRVD*RQH�V�
Z� SRUW\� NRPXQLNDF\MQH� SU]H]QDF]RQH� GR�ZVSyáSUDF\� ]� NRPSXWHUHP� UHDOL]XM�F� SU]HV\áDQLH
GDQ\FK� ]� Z\NRU]\VWDQLHP� SURWRNRáyZ� 2%5%86� OXE� 02'%86�� 5R]ZL�]DQLD� ]DVWRVRZDQH
]DUyZQR� Z� XU]�G]HQLDFK� SRPLDURZ\FK� �DQDOL]DWRUDFK� SDUDPHWUyZ� VLHFL�� MDN� WH*
Z� RSURJUDPRZDQLX� SR]ZROLá\� QD� Z\NRQDQLH� ]HVWDZX� PDM�FHJR� GX*H� PR*OLZR�FL
Z� NRQWURORZDQLX� SDUDPHWUyZ� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� SRG� Z]JO
GHP� MHM� ]JRGQR�FL
]�QRUP� 31�(1��������3URJUDP�]RVWDá� WDN� ]DSURMHNWRZDQ\�� DE\�PR*QD�E\áR� JR� VWRVRZDü
]DUyZQR� Z� MHGQRUD]RZ\FK� �SU]H]� RNUH�ORQ\� F]DV�� EDGDQLDFK� SDUDPHWUyZ� VLHFL
HOHNWURHQHUJHW\F]QHM� MDN� L� FL�Já\FK�� :V]\VWNLH� Z\QLNL� SRPLDUyZ� V� UHMHVWURZDQH� Z� ED]LH
GDQ\FK�L�PR*OLZD�MHVW�LFK�SHáQD�DQDOL]D��0R*QD�MH�]DSUH]HQWRZDü�Z�SRVWDFL�WDEHOL�GDQ\FK�MDN
L� Z� SRVWDFL� JUDILF]QHM� �Z\NUHVyZ�� R� UR]EXGRZDQ\FK� PR*OLZR�FLDFK� DQDOL]\� SU]HELHJyZ�
:V]\VWNLH� Z\QLNL� DQDOL]� PR*QD� Z\GUXNRZDü� Z� SRVWDFL� UDSRUWyZ�� 'RGDWNRZR� SURJUDP
0(752/� ��� ]RVWDá� Z\SRVD*RQ\� Z� HOHPHQW\� VáX*�FH� GLDJQRVW\FH� V\VWHPX�PRQLWRURZDQLD
SDUDPHWUyZ� MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� 'R� WHJR� FHOX� Z\NRU]\VWDQD� ]RVWDáD� V\JQDOL]DFMD
WUDQVPLVML� Z� SRVWDFL� F]HUZRQHJR� L� ]LHORQHJR� SURVWRN�WD� ]QDMGXM�FHJR� VL
 Z� OLQLL� VWDWXVX�
'RGDWNRZR�� GOD� LQIRUPRZDQLD� X*\WNRZQLND� R� Z\VW
SXM�F\FK� SUREOHPDFK� Z� NRPXQLNDFML�
ZV]\VWNLH� G]LDáDQLD� ]DUyZQR� SUDZLGáRZH� MDN� L� QLHSUDZLGáRZH� V� UHMHVWURZDQH� Z� RNQLH
DODUPyZ�� :� FHOX� áDWZHJR� NRU]\VWDQLD� ]� SURJUDPX� ZL]XDOL]DF\MQHJR� SU]\U]�GRZHJR
0(752/ ���]DVWRVRZDQR�V\VWHP�VáXSNyZ�QDU]
G]LRZ\FK��NWyUH�SR]ZDODM� Z�EDUG]R�SURVW\
VSRVyE�SRUXV]Dü�VL
 SRPL
G]\�SRV]F]HJyOQ\PL�RSFMDPL�SURJUDPX�
2SFMD�SURJUDPX 23,6
:L]XDOL]DFMD�Z\QLNyZ :,=8$/,=$&-$�:<1,.Ï:�%(=32�5('1,2�2'&=<7$1<&+

=�85=�'=(� ,�$1$/,=$�+$5021,&=1<&+�21�/,1(
3RELHUDQLH�GDQ\FK�]�EXIRUD
XU]�G]HQLD

32%,(5$1,(�=$5(-(6752:$1<&+�'$1<&+
=�0,(51,.$�036
��32�=$.2�&=(1,8�35=(=�1,(*2�5(-(675$&-,�'$1<&+�
35$&8-�&(*2�:�75<%,(�$872120,&=1(*2
5(-(675$725$�3$5$0(75Ï:�(1(5*(7<&=1<&+

3RELHUDQLH�]GDU]H� VLHFL
HQHUJHW\F]QHM

32%5$1,(�='$5=(� 6,(&,�(1(5*(7<&=1(-
=�$1$/,=$725$�$-(��.7Ï5<�35$&2:$à��-$.2
5(-(675$725�='$5=(� 6,(&,�(1(5*(7<&=1(-

5DSRUW\ =$:,(5$�:<.$=�:6=<67.,&+�%$'$� :5$=
=�:<.$=(0�,&+�&=$68�52=32&=	&,$�,�=$.2�&=(1,$��=
=(%5$1<&+�'$1<&+�02)/,:(�-(67�*(1(52:$1,(
5$3257Ï:�=�8:=*/	'1,(1,(0�3275=(%�8)<7.2:1,.$

8VWDZLHQLD�SURJUDPX :�5$0$&+�867$:,(� 1$/()<�:<5Ï)1,û�867$:,(1,$
'27<&=�&(�:63Ïà35$&8-�&(*2�35=<5=�'8
�35	'.2�û�75$160,6-,��$'5(6�35=<5=�'8�,7'���25$=
867$:,(1,$�352*5$08��=$.5(6<�$/$502:(�'/$
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'OD� SURJUDPX� ZL]XDOL]DF\MQHJR� SU]\U]�GRZHJR� 0(752/� ��� SU]\M
WR� ZSURZDG]HQLH
UHDOL]RZDQ\FK� IXQNFML� ]JRGQH� ]� RERZL�]XM�F\PL� QRUPDPL�� D� RGQRV]�F\PL� VL
 GR
NRPSDW\ELOQR�FL� HOHNWURPDJQHW\F]QHM� Z� WDNLP� ]DNUHVLH�� DE\� �]HVWDZ� SRPLDURZ\�� ]áR*RQ\
]� DQDOL]DWRUD� SDUDPHWUyZ� VLHFL� VHULL� $-(� L� SURJUDPX�0(752/� ��� XPR*OLZLDá� VSUDZG]HQLH
ZV]\VWNLFK�Z\PDJDQ\FK�SDUDPHWUyZ�VLHFL�HOHNWURHQHUJHW\F]QHM�
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7DEHOD����:\ND]�QRUP
1RUPD 'RW\F]\

31�(1������ 3DUDPHWU\�QDSL
FLD�]DVLODM�FHJR�Z�SXEOLF]Q\FK�VLHFLDFK
UR]G]LHOF]\FK

,(&���������� *UDQLF]QH�ZDUWR�FL�SU]\�SRPLDU]H�KDUPRQLF]Q\FK
,(&���������� .RPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD���URGRZLVNR�±

SR]LRP\�NRPSDW\ELOQR�FL�GRW\F]�FH�]DEXU]H�
SU]HZRG]RQ\FK�PDáHM�F]
VWRWOLZR�FL�Z�VLHFLDFK�]DNáDGyZ
SU]HP\VáRZ\FK

,(&���������� .RPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD��'RSXV]F]DOQH
SR]LRP\��'RSXV]F]DOQH�SR]LRP\�HPLVML�KDUPRQLF]Q\FK
SU�GX��ID]RZ\�SU�G�]DVLODM�F\�� ����$�

,(&����������
31�,(&���������

.RPSDW\ELOQR�ü�HOHNWURPDJQHW\F]QD��'RSXV]F]DOQH
SR]LRP\��2JUDQLF]HQLD�ZDKD� QDSL
FLD�L�PLJRWDQLD
�ZLDWáD�SRZRGRZDQ\FK�SU]H]�RGELRUQLNL�SU�G]LH�]QDP�
� ���$��:�VLHFLDFK�]DVLODQLD�QQ�

3U]\NáDGRZH� IXQNFMH�� RGQRV]�FH� VL
 GR� ZL]XDOL]DFML� Z\QLNyZ� GOD� SU]HELHJyZ� SU�GyZ
L�QDSL
ü�Z�VLHFL�HOHNWURHQHUJHW\F]QHM�Z�SURJUDPLH�0(752/����SRND]DQR�QD�U\VXQNX���3R
UR]SRF]
FLX� UHMHVWUDFML� Z\QLNL� SRPLDUyZ� DQDOL]DWRUD� SDUDPHWUyZ� VLHFL� VHULL� $-(� PR*QD
SRGHMU]Hü�QD�SDQHOX�ZL]XDOL]DF\MQ\P��JG]LH�SU]HGVWDZLRQH�V� SU]HELHJL�QDSL
ü�L�SU�GyZ�GOD
SRV]F]HJyOQ\FK�ID]��1D�Z\NUHVDFK�PR*QD�UyZQLH* RWU]\PDü�KDUPRQLF]QH�QDSL
ü�L�SU�GyZ�
3DQHO�ZL]XDOL]DFML�Z\QLNyZ�]RVWDá�SRG]LHORQ\�QD�]DNáDGNL�
x 1DSL
FLD�L�SU�G\�]�SU]HELHJDPL�KDUPRQLF]Q\PL�GOD�SRV]F]HJyOQ\FK�ID]�Z�VLHFL�
x :\ND]�ZDUWR�FL�ZV]\VWNLFK�]PLHQQ\FK�

5\VXQHN����:L]XDOL]DFMD�Z\QLNyZ�GOD�SU]HELHJyZ�SU�GyZ�L�QDSL
ü�Z�VLHFL
HOHNWURHQHUJHW\F]QHM
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:L]XDOL]DFMD� Z\QLNyZ� SRPLDUyZ� Z� SURJUDPLH� 0(752/� ��� XPR*OLZLD� X*\WNRZQLNRZL
GRVWDUF]HQLH� ELH*�FHM� LQIRUPDFML� R� SDUDPHWUDFK� VLHFL� HOHNWURHQHUJHW\F]QHM�� 3U]HNURF]HQLH
ZDUWR�FL� JUDQLF]Q\FK�SU]H]� MDN�NROZLHN� ]� KDUPRQLF]Q\FK�SRZRGXMH� V\JQDOL]DFM
 Z�SRVWDFL
]PLDQ\�NRORUX�QD�F]HUZRQ\�

5\VXQHN����2NQR�JáyZQH�SURJUDPX�0(752/�����ZL]XDOL]DFMD�Z\QLNyZ�SRPLDUyZ�

7DEHOD����2SFMH�PHQX�GOD�ZL]XDOL]DFML�Z\QLNyZ�SRPLDUyZ���PHQX�JáyZQH�2SFMH
2SFMD�PHQX 8VWDZLHQLH .RPHQWDU]
3RG�ZLHWODQLH�ZDUWR�FL��! 3U]H]

]D]QDF]HQLH
3RG�ZLHWODQLH�ZDUWR�FL�KDUPRQLF]QHM�SR
NOLNQL
FLX�QD�QLHM�P\V]N�

$XWRPDW\F]QH 3RG�ZLHWODQLH�DXWRPDW\F]QH�ZDUWR�FL�SR
]DWU]\PDQLX�QD�VáXSNX�P\V]NL

:V]\VWNLH :\�ZLHWOHQLH�ZDUWR�FL�KDUPRQLF]Q\FK
5RG]DM�ZLGPD $PSOLWXGRZH :\�ZLHWODQLH�ZDUWR�FL�DPSOLWXG

SRV]F]HJyOQ\FK�KDUPRQLF]Q\FK
)D]RZH :\�ZLHWODQLH�ZLGPD�ID]RZHJR
$PSOLWXGRZH�� :\�ZLHWODQLH�ZLGPD�KDUPRQLF]Q\FK

���ZDUWR�FL�KDUPRQLF]Q\FK�Z�RGQLHVLHQLX
GR�KDUPRQLF]QHM�SRGVWDZRZHM�

,OR�ü�KDUPRQLF]Q\FK ,OR�ü�ZDUWR�FL�KDUPRQLF]Q\FK�PLQ����GR
PDNV����

%H]�SLHUZV]HM�KDUPRQLF]QHM :\�ZLHWOHQLH�KDUPRQLF]Q\FK�EH]
SLHUZV]HM�KDUPRQLF]QHM

:\NUHV\��' :\�ZLHWODQLH�ZLGPD�Z�SRVWDFL
WUyMZ\PLDURZ\FK�VáXSNyZ
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�� 2352*5$02:$1,(� =$5=�'=$-�&(� :� 52=3526=21<0� 6<67(0,(
021,7252:$1,$
:D*Q\P� ]DJDGQLHQLHP� Z� NRQWUROL� SDUDPHWUyZ� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� Z� UDPDFK

UR]SURV]RQ\FK� V\VWHPyZ� PRQLWRURZD� MHVW� ]DU]�G]DQLH� GX*�� LOR�FL� GDQ\FK�� DUFKLZL]DFM�
Z\QLNyZ� SRPLDUyZ�� F]\WHOQ� ZL]XDOL]DFM� RUD]� GRVW
SQR�FL� Z\PDJDQ\FK� UDSRUWyZ� ]D
RNUH�ORQ\� F]DV� REVHUZDFML� VLHFL� HOHNWURHQHUJHW\F]QHM�� 8PR*OLZLD� WR� RSURJUDPRZDQLH
]DU]�G]DM�FH�PRQLWRURZDQLD�NRV]WyZ�L� MDNR�FL�HQHUJLL�HOHNWU\F]QHM��NWyUH�RERN�GRVWDUF]DQLD
GDQ\FK�ZLHOX�X*\WNRZQLNRP�SRZLQQR�]DJZDUDQWRZDü� WDN*H��DE\�V\VWHP�PRQLWRURZDQLD�E\á
ZLDU\JRGQ\�� QLH]DZRGQ\�� RSW\PDOQLH� ]HVWDZLRQ\� L� NRPSOHNVRZ\�� 1D� MHJR� ZLDU\JRGQR�ü
VNáDGD� VL
 JZDUDQFMD� MHGQR]QDF]QHJR� Z\NU\ZDQLD� ]DEXU]H� L� DZDULL� Z� RGQLHVLHQLX� GR
RNUH�ORQHJR� SXQNWX� SRPLDURZHJR�� DXWRU\]RZDQD� NRQWUROD� GRVW
SX� GR� GDQ\FK�
GRNXPHQWRZDQLH� ]PLDQ� V\VWHPRZ\FK� �NRQILJXUDFML� L� QDVWDZ��� V\QFKURQL]DFML� F]DVRZHM
L� UHDOL]DFML� IXQNFML� DXWRGLDJQRVW\F]Q\FK� FR� GR� MHJR� VWDQX�� 3RGVWDZ� ND*GHJR� V\VWHPX
PRQLWRURZDQLD� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� V� SRPLDU\� SR]\VNLZDQH� ]� Z\]QDF]RQ\FK
SXQNWyZ�Z�XNáDG]LH�]DVLODQLD��NWyU\FK�ORNDOL]DFMD�Z\QLND�]�ZF]H�QLHM�RSUDFRZDQHM�NRQFHSFML�
-HVW�RF]\ZLVWH��*H�Z�SLHUZV]HM�NROHMQR�FL�QDOH*\�PRQLWRURZDü�ZV]\VWNLH�SXQNW\� GRVWDZFD�
RGELRUFD�HQHUJLL�HOHNWU\F]QHM��:�QDVW
SQHM�NROHMQR�FL� WR�SXQNW\�SRGá�F]H� Z\W\SRZDQH�ZJ
SU]\M
WHM� NRQFHSFML� DQDOL]\� NRV]WyZ� L� ZVSRPDJDQLD� GLDJQRVW\F]QHJR�� :GUR*RQD� ]JRGQLH
]� RNUH�ORQ� NRQFHSFM� NRQILJXUDFMD� V\VWHPX� PRQLWRURZDQLD� MDNR�FL� HQHUJLL� HOHNWU\F]QHM
XPR*OLZLD�]HEUDQLH�L�GRVW
S�GR�U]HF]\ZLVW\FK�GDQ\FK��FR�SR]ZDOD�QD�Z\NRQDQLH�ZLDU\JRGQHM
RFHQ\�FDáHJR�V\VWHPX�]DVLODQLD�L�SU]\M
FLD�UDFMRQDOQ\FK�ZDUXQNyZ�]DU]�G]DQLD�JRVSRGDUN�
HQHUJHW\F]Q� PRQLWRURZDQHJR� RELHNWX�� 5HDOL]DFM
 W\FK� ]DGD� ]DSHZQLD� RSUDFRZDQD
Z 2%5 0(��0(752/��JUXSD�SURJUDPyZ�ZL]XDOL]DF\MQ\FK�GRVWRVRZDQ\FK�GR�ZLHOX�RELHNWyZ
SU]HP\VáRZ\FK�� 3U]HGVWDZLFLHOHP�� NWyU\� PR*H� PLHü� V]HUV]H� ]DVWRVRZDQLH� Z� JRVSRGDUFH
HQHUJL� HOHNWU\F]Q� L�PRQLWRURZDQLHP�SRGVWDZRZ\FK�SDUDPHWUyZ�MDNR�FLRZ\FK�MHVW�SURJUDP
ZL]XDOL]DF\MQ\�0(752/�����3U]\NáDGRZH�RNQD�SURJUDPX�SU]HGVWDZLRQR�QD�U\VXQNX���

5\VXQHN����2NQD�SURJUDPX�0(752/�����ZL]XDOL]DFMD�Z\QLNyZ�SRPLDUyZ�
3RGVWDZRZH�IXQNFMH�UHDOL]RZDQH�Z�SURJUDPLH�ZL]XDOL]DF\MQ\P�0(752/����
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x RSW\PDOL]DFMD�]DPyZLH� PRF\��
x PLQLPDOL]DFMD�NRV]WyZ�
x SRPRF�Z�ORNDOL]DFML�DZDULL�
x UR]OLF]DQLH�Z\G]LDáyZ�SRPL
G]\�VRE��
x VWDá\�QDG]yU�PRF\�SRELHUDQHM�³VWUD*QLN�PRF\´�
x ZVSRPDJDQLH�Z�]DNUHVLH�JRVSRGDURZDQLD�HQHUJL� ELHUQ��
x ZL]XDOL]DFMD�VWUXNWXU\�SRPLDURZHM�
x PHWRG\�UDSRUWRZDQLD�GRVWRVRZDQH�GR�SRWU]HE�X*\WNRZQLND�
x G\VF\SOLQRZDQLH�VáX*E�G\*XUQ\FK��G\VSR]\WRUyZ�PRF\��
x DUFKLZL]DFMD�GDQ\FK�
x ELODQVRZDQLH�PRF\�L�HQHUJLL�
x SRPLDU�L�UHMHVWUDFMD�SDUDPHWUyZ�VLHFL�HQHUJHW\F]QHM�
x UHMHVWUDFMD�]GDU]H� Z�VLHFL�HOHNWURHQHUJHW\F]QHM�
x DQDOL]D�HQHUJRFKáRQQR�FL�Z\G]LDáyZ�SURGXNF\MQ\FK�
x XGRVW
SQLDQLH�GDQ\FK�LQQ\P�X*\WNRZQLNRP�
�� 52=3526=21(�6<67(0<�021,7252:$1,$� 3$5$0(75Ï:� -$.2�&,� (1(5*,,

(/(.75<&=1(-���35=<.à$'<�=$67262:$� $-(�
5R]SURV]RQH� V\VWHP\� PRQLWRURZDQLD� SDUDPHWUyZ� MDNR�FL� HQHUJLL� HOHNWU\F]QHM

]� Z\NRU]\VWDQLHP� DQDOL]DWRUyZ� SDUDPHWUyZ� VLHFL� VHULL� $-(� Z� NRQFHSFML� RJyOQHM
SU]HGVWDZLRQR�QD�U\VXQNX��

5\VXQHN����5R]SURV]RQ\�V\VWHP�PRQLWRURZDQLD�MDNR�FL�HQHUJLL�HOHNWU\F]QHM���NRQFHSFMD
RJyOQD

2'%��

2'%��

� � �

2'%��

2'%��

2'%��

7U�����N9$
���������N9

$

56����&

56����

50

50

56����&



'���

.RPSOHNVRZH� UR]ZL�]DQLH� Z� ]DNUHVLH� EXGRZ\� UR]SURV]RQHJR� V\VWHPX� PRQLWRURZDQLD
MDNR�FL�HQHUJLL�HOHNWU\F]QHM�]�Z\NRU]\VWDQLHP�DQDOL]DWRUyZ�SDUDPHWUyZ�VLHFL�VHULL�$-(�RUD]
LQQ\FK�SU]\U]�GyZ�SRPLDURZ\FK�SURGXNRZDQ\FK�SU]H]�2%5�0(��0(752/��SU]HGVWDZLRQR
QD�U\VXQNX���

5\VXQHN����5R]SURV]RQ\�V\VWHP�PRQLWRURZDQLD�MDNR�FL�HQHUJLL�HOHNWU\F]QHM���UR]ZL�]DQLH
NRPSOHNVRZH�]�Z\NRU]\VWDQLHP�DQDOL]DWRUyZ�SDUDPHWUyZ�VLHFL�VHULL�$-(�RUD]
LQQ\FK�SU]\U]�GyZ�SURGXNRZDQ\FK�Z�2%5�0(��0(752/�

�� 32'6802:$1,(
:\PDJDQLD� VWDZLDQH� ZVSyáF]HVQ\P� XNáDGRP� ]DVLODQLD� GRW\F]� JáyZQLH� Z\VRNLHJR

SR]LRPX� SHZQR�FL� ]DVLODQLD� L� VWDOH� Z]UDVWDM��� 3RS\W� QD� WDNLH� V\VWHP\� ]ZL
NV]D� VL

L Z]ERJDFDQD� MHVW� RIHUWD� VSU]
WRZD� RUD]� SURJUDPRZD� GR� LFK� EXGRZ\�� :LHOH� ILUP
Z\NRU]\VWXMH� QDMQRZV]H� WHFKQRORJLH� ]� ]DNUHVX� WHOHNRPXQLNDFML�� SU]HWZDU]DQLD� GDQ\FK�
SURZDG]HQLD�NRPXQLNDFML�VDWHOLWDUQHM�RUD]�ZLHOX�XVáXJ� LQWHUQHWRZ\FK� L�]X*\ZD�FRUD]�ZL
FHM
HQHUJLL� HOHNWU\F]QHM�� SU]\� MHGQRF]HVQ\P� Z\PDJDQLX� RG� GRVWDZF\�� DE\� MHM� MDNR�ü� E\áD� MDN
QDMZ\*V]D�� 2EHFQLH� MHGQ\P� ]� JáyZQ\FK� F]\QQLNyZ� NRV]WRZ\FK� V� Z� ZLHOX
SU]HGVL
ELRUVWZDFK� RSáDW\� ]D� HQHUJL
 HOHNWU\F]Q��� 6W�G� WH* QLH]Z\NOH� ZD*Q��� DOH� FK\ED
MHV]F]H� QLHGRFHQLDQ� FHFK� V\VWHPX�PRQLWRURZDQLD� MDNR�FL� HQHUJLL� HOHNWU\F]QHM� MHVW� MHJR
SU]\GDWQR�ü� GLDJQRVW\F]QD�� 6\VWHP� WDNL�� Z\SRVD*RQ\� Z� WDNLH� SU]\U]�G\� SRPLDURZH
ZLHORIXQNF\MQH� MDN� DQDOL]DWRU\� SDUDPHWUyZ� VLHFL� VHULL� $-(� SR]ZDOD� SR]QDü�� QD� SRGVWDZLH
JURPDG]RQ\FK� Z\QLNyZ� SRPLDUyZ� G\VSRQRZDü� LQIRUPDFMDPL� R� SU]HELHJX� ]MDZLVN
]DEXU]DM�F\FK� SRSUDZQ� SUDF
 XNáDGX� ]DVLODQLD� L� XPR*OLZLD� ]UR]XPLHQLH� SU]\F]\Q� LFK
SRZVWDZDQLD��3R]ZDOD�WR�WDN*H�RSUDFRZDü�SODQ�G]LDáD� ]DSRELHJDZF]\FK��D�W\P�VDP\P�Z
X]DVDGQLRQ\�HNRQRPLF]QLH�VSRVyE�QLH�GRSX�FLü�GR�Z\VW�SLHQLD�SRZD*Q\FK�DZDULL�� NWyU\FK
VNXWNL� ILQDQVRZH� QLHMHGQRNURWQLH� PRJ� E\ü� ]QDF]QLH� Z\*V]H� RG� NRV]WyZ� ]DLQVWDORZDQLD
UR]SURV]RQHJR�V\VWHPX�PRQLWRURZDQLD�MDNR�FL�HQHUJLL�HOHNWU\F]QHM�
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�� 8VWDZD� ]� GQLD� �� NZLHWQLD� ����� U�� Ä3UDZR� HQHUJHW\F]QH´�� ']LHQQLN� 8VWDZ� 1U� ��

] GQLD���F]HUZFD������U��SR]������
�� .RZDOVNL�� =��� +DQ]HOND�� =��� .RPSDW\ELOQR�ü� HOHNWURPDJQHW\F]QD� Z� GRNXPHQWDFK

QRUPDOL]DF\MQ\FK��0DWHULDá\�,9�6]NRá\�±�.RQIHUHQFML�(31¶����=LHORQD�*yUD������
�� (XURSHDQ� 6WDQGDUG� (1� ������� 9ROWDJH� FKDUDNWHULVWLFV� RI� HOHFWULFLW\� VXSOLHG� E\

SXEOLF�GLVWULEXWLRQ�V\VWHPV�������
�� 0LH�VNL�� 5��� 3DZHáHN�� 5��� :DVLDN� ,��� %DGDQLD� MDNR�FL� HQHUJLL� HOHNWU\F]QHM

Z ZDUXQNDFK� SU]HP\VáRZ\FK�� 0DWHULDá\� ,9� 6]NRá\� ±� .RQIHUHQFML� (31¶���� =LHORQD
*yUD������

�� 0DFLHMHZVNL� =��� ']L� L� MXWUR� NUDMRZHJR� V\VWHPX� SU]HV\áRZHJR� 11�� 0DWHULDá\� ,9
6]NRá\�±�.RQIHUHQFML�(31¶����=LHORQD�*yUD������

�� .X�PLHUHN� =��� 3RPLDU� HQHUJLL� HOHNWU\F]QHM� Z� ZDUXQNDFK� RGNV]WDáFHQLD� QDSL
FLD
L SU�GX��0DWHULDá\�,9�6]NRá\�±�.RQIHUHQFML�(31¶����=LHORQD�*yUD������

�� .X�PLHUHN�=���.RUF]\�VNL� -���2GNV]WDáFHQLD�QDSL
ü� L� SU�GyZ�Z�VLHFLDFK� ORNDOQ\FK
QLVNLHJR� QDSL
FLD� Z\ZRáDQH� RGELRUQLNDPL� QLHOLQLRZ\PL�� 0DWHULDá\� ,9� 6]NRá\� ±
.RQIHUHQFML�(31¶����=LHORQD�*yUD������

�� .RZDOVNL� =��� &HFK\� L� SDUDPHWU\� MDNR�FLRZH� HQHUJLL� HOHNWU\F]QHM�� -DNR�ü
L 8*\WNRZDQLH�(QHUJLL�(OHNWU\F]QHM��7RP�,��]HV]\W���������

�� 3RODF]HN�� $��� *HSSDUW�� $��� 6PDMHN� /��� $NWXDOQ\� VWDQ� QRUPDOL]DFML� MDNR�FL� HQHUJLL
HOHNWU\F]QHM�Z�3ROVFH��-DNR�ü�L�8*\WNRZDQLH�(QHUJLL�(OHNWU\F]QHM��7RP�,��]HV]\W���
�����

��� %LDáNLHZLF]� =��� 0DFLHMHZVNL� =��� 3UREOHP� RGNV]WDáFHQLD� QDSL
FLD� Z� NUDMRZ\P
V\VWHPLH� HOHNWURHQHUJHW\F]Q\P�� ,,� .RQIHUHQFMD� �(OHNWURWHFKQLND� 3U�GyZ
1LHVLQXVRLGDOQ\FK���(31
�����=LHORQD�*yUD������

��� .X�PLHUHN� =��� =DVWRVRZDQLH� NRPSXWHURZ\FK� WHFKQLN� SRPLDURZ\FK� GR� EDGDQLD
MDNR�FL� HQHUJLL� HOHNWU\F]QHM�� -DNR�ü� L� 8*\WNRZDQLH� (QHUJLL� (OHNWU\F]QHM�� 7RP� ,�
]HV]\W���������

��� .X�PLHUHN� =��� 3RPLDU\� PRF\� L� HQHUJLL� Z� XNáDGDFK� HOHNWURHQHUJHW\F]Q\FK�� :17�
:DUV]DZD������

��� 'RPLMDQ� $��� (PEUL]�6DQWDQGHU� (��� /DPHU� &��� 6WLOHV� &��� *LODQL� $��� :LOLDPV� &�:��
:DWWKRXU� 0HWHU� $FFXUDF\� 8QGHU� &RQWUROOHG� 8QEDODQFHG� +DUPRQLF� 9ROWDJH� DQG
&XUUHQW�&RQGLWLRQV��,(((�7UDQV��3RZHU�'HOLYHU\��YRO������1R���������

��� 'DFNR�*���3RPLDU�HQHUJLL�SU�GX�RGNV]WDáFRQHJR��3U]HJO�G�(OHNWURWHFKQLF]Q\��QU���
�����

��� 5HWD�+HUQDQGH]�0���.DUDG\�*�*���$KPDG�5���&RFKUDQ�5�$���(IIHFWV�RI�+DUPRQLFV
0L[WXUH� RQ�6LQJOH�3KDVH� ,QGXFWLRQ�:DWWKRXU�0HWHUV�� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ
+DUPRQLFV�DQG�4XDOLW\�RI�3RZHU��/DV�9HJDV��86$�������

��� 5R]SRU]�G]HQLH�0LQLVWUD�*RVSRGDUNL� ]�GQLD����SD(G]LHUQLND� ����� URNX��']�8��1U
�����SR]������


