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������6LHü�G\VWU\EXF\MQD��
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6LHü�G\VWU\EXF\MQ �PLDVWD�VWDQRZL �OLQLH� UHGQLFK�L�QLVNLFK�QDSL ü���
6LHFL� 1�Z�PLH FLH�% G]LQ�SUDFXM �QD�QDSL FLDFK����N9�����N9����N9��V �WR�OLQLH�NDEORZH�Z�SRáXGQLRZHM�
F] FL� PLDVWD� � L� QDSRZLHWU]QH� Z� SyáQRFQHM� F] FL� PLDVWD� ����
:� ZL NV]R FL� SU]\SDGNyZ� OLQLH� WH� V � XáR RQH� Z� XNáDG]LH� SLHU FLHQLRZ\P�� &DáNRZLWD� GáXJR ü� OLQLL�
HOHNWURHQHUJHW\F]Q\FK� 1�L�QQ�SR]RVWDM F\FK�Z�HNVSORDWDFML�%=(�6�$��Z\QLRVáD�Z������URNX������NP��
D� Z� ,� SyáURF]X� ����� URNX� ����� NP�� 2GSRZLDGDM � RQH� Z\PDJDQ\P� SDUDPHWURP� FR� GR� ZDUXQNyZ�
]ZDUFLRZ\FK�L�REFL H ���
&DáNRZLWD� GáXJR ü� OLQLL� QDSRZLHWU]Q\FK� 1� � QD� WHUHQLH� % G]LQD� Z\QRVL� �����NP���
:�XNáDG]LH�SRG]LDáX�QD�SRV]F]HJyOQH�QDSL FLD�GáXJR FL�WH�Z\QRV] ���

� QD�QDSL FLX����N9�±������NP�
� QD�QDSL FLX����N9�±������NP�
� QD�QDSL FLX���N9�±�������NP�

&DáNRZLWD�GáXJR FL�OLQLL�NDEORZ\FK�Z\QRVL��������NP�Z�W\P���
� QD�QDSL FLX����N9�±�������NP�
� QD�QDSL FLX���N9�±�������NP�

=�SU]HGVWDZLRQ\FK�GáXJR FL�Z\QLND�� H�������OLQLL� 1�QD�WHUHQLH�PLDVWD�% G]LQD�WR�OLQLH�NDEORZH��/LQLH�
WH� V � ]DEH]SLHF]RQH�SRSU]H]� L]RODFM � �� SDSLHURZ ��SROLHW\OHQ� WHUPRSODVW\F]Q\��SROLHW\OHQ�VLHFLRZDQ\��
SROZLQLWRZ ��7DEHOD�����SU]HGVWDZLD�GáXJR FL�OLQLL�]�SRG]LDáHP�QD�QDSL FLD�L�URG]DM�L]RODFML����
7DEHOD������'áXJR FL�OLQLL�NDEORZ\FK�Z�NP�]�SRG]LDáHP�QD�QDSL FLD�L�URG]DM�L]RODFML��
5RG]DM�L]RODFML� 1DSL FLH�SUDF\��N9�� 5D]HP�
� ��� ��� �� �
3DSLHURZD� �� ������ ������ �������
3ROLHW\OHQ�
WHUPRSODVW\F]Q\�

�� ������ ����� ������
3ROLHW\OHQ�VLHFLRZDQ\� �� ������ ����� ������
3ROZLQLWRZD� �� �� ����� �����
5D]HP� �� ������ ������ �������
�
�

������6WDFMH�WUDQVIRUPDWRURZH��
�

6WDFMH� WUDQVIRUPDWRURZH� 1�QQ� Z� % G]LQLH� ]DVLODQH� V � ]� *3=�yZ��
OLQLDPL� NDEORZ\PL� RUD]� QDSRZLHWU]Q\PL�� 1D� WHUHQLH� PLDVWD� ]ORNDOL]RZDQ\FK� E\áR�
Z������URNX�����VWDFML�WUDQVIRUPDWRURZ\FK� 1�QQ���D�Z�,�SyáURF]X������URNX�LFK�OLF]ED�Z]URVáD�GR�����
VWDFML�� ,OR FL� VWDFML� %=(�6�$�� ]� SRG]LDáHP�QD� W\S�RUD]� SU]\SDGDM FH� LP�QDSL FLD� ]RVWDáD�SRND]DQD�Z�
WDEHOL������
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�7DEHOD�������6WDFMH�%=(�6�$��Z�SRG]LDOH�QD�QDSL FLH�L�W\S��
7\S�VWDFML� 1DSL FLH�SUDF\��N9�� 5D]HP�
� 1� 1� ��� �� �
067Z� �� ��� ��� ���
067W� �� �� �� ��
05ZE� �� �� �� ��
*0%� �� �� �� ��
*OLZLFH�,,� �� �� �� ��
*OLZLFH�,,,� �� �� ��� ���
:LH RZH� �� �� �� ��
0XURZDQH� �� �� ��� ���
6áXSRZH� �� �� �� ��
:NRPSRQRZDQH� �� ��� �� ���
5$=(0� ��� ��� ��� ����
�
�
3U]HELHJ�OLQLL� 1�L�ORNDOL]DFM �VWDFML�WUDIR�SU]HGVWDZLD�U\V������GRá F]RQ\�GR�UR]G]LDáX��
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���� &KDUDNWHU\VW\ND�RGELRUFyZ�L�]X \FLH�HQHUJLL�HOHNWU\F]QHM��
�

1DMZL NV]\PL� RGELRUFDPL� HQHUJLL� HOHNWU\F]QHM� ]DVLODQ\PL� ]� SR]LRPX� 1�
Z�PLH FLH��% G]LQ�V ����

� (&�% G]LQ�
� 3UHIDEHW�% G]LQ�
� :3.�0DáRE G]ND�
� 0DZD[�% G]LQ�
� +XWD�³% G]LQ´6�$�
� (OHNWURPRQWD �% G]LQ�
� =.7�*]LFKyZ�% G]LQ�
� )DEU\ND�3U]HZRGyZ�(QHUJHW\F]Q\FK�6�$�
� 0HWDOSODVW�% G]LQ�
� ³/RGXV´�% G]LQ�
� 3U]HSRPSRZQLD� FLHNyZ�
� 03:L.�
� )DEU\ND�2EXZLD�%87�% G]LQ�

6XPDU\F]Q\�SREyU�PRF\�SU]H]�RGELRUFyZ�]DVLODQ\FK�]�SR]LRPX� 1�]�UR]ELFLHP�QD�JUXS\�WDU\IRZH�MHVW�
QDVW SXM F\���

� Z�JUXSLH�%����������N:�
� Z�JUXSLH�%����±������N:�
� Z�JUXSLH�%��D�±������N:�
� Z�JUXSLH�%�����±��������N:���

=X \FLH� HQHUJLL� HOHNWU\F]QHM� SU]H]� RGELRUFyZ� QQ� QD� WHUHQLH� % G]LQD� Z� ����� URNX� NV]WDáWRZDáR� VL �
QDVW SXM FR��

� �������0:K�±�JRVSRGDUVWZD�GRPRZH��������RGELRUFyZ��
� ���0:K�±�JRVSRGDUVWZD�UROQH�����RGELRUFyZ��
� ������0:K�±�R ZLHWOHQLH�XOLF]QH������SXQNWyZ�RGELRUX��

�
=HVWDZLHQLH�QDMZL NV]\FK�RGELRUFyZ�HQHUJLL�HOHNWU\F]QHM�]� LFK�]DSRWU]HERZDQLHP�PRF\�V]F]\WRZHM� ��
GDQH�]D������URN�QD�SRGVWDZLH�UR]HVáDQ\FK�NZHVWLRQDULXV]\�LQIRUPDF\MQ\FK��RUD]�URF]Q\P�]X \FLHP�
HQHUJLL�SU]HGVWDZLDM �WDEHOD�����L�WDEHOD�����
7DEHOD�������=HVWDZLHQLH��RGELRUFyZ�HQHUJLL�HOHNWU\F]QHM�Z�% G]LQLH�

/S� 1D]ZD�RGELRUF\� =DSRWU]HERZDQLH�PRF\�
V]F]\WRZHM��>N:@��

5RF]QH�]X \FLH�HQHUJLL�>N:K@�

�� fhg�i!j g�kml3n�oSp�q0r i�g0s�tur!v+w g�o,x�g!t n�x�y�t z0zH{0{�| z�}B~����a���0|
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�� �ar y�t ��i�r y<�+w ��y0k��0r ��r n�w ��� x�n� n�k�n0s�r ��� x�r	l3g�q�g�� r �	g0s�tur �J�����Hnc� nc� z�~���� �e}���|a|�|0|

�� ��g���w ��i gm�+w ��y�x�n0k���x� q	yCw �0y0� �	s �0q��	s������ � z�~�|�| ����~��B��{0|

�� ����n0kCp	���h�J�����Hnc� nc� }0|�| �a�0��}��C}0{
�� fhg�i!j g�km��yCq�r i�� �0{�| ��}cz,�C|0|
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�� � � ycq��¡w n���� g�� �)� k��0r q���� � }0| z�z0z�}�|0�
7DEHOD�������3U]HZLG\ZDQH�SU]H]�RGELRUFyZ�]PLDQ\�]DSRWU]HERZDQLD�HQHUJLL�HOHNWU\F]QHM��

/S� 1D]ZD�RGELRUF\� 5RF]QH�]X \FLH�
HQHUJLL��]D�URN�
�����>0:K@�

3URJQR]D�]X \FLD�
HQHUJLL��QD�URN������

>0:K@�
3URJQR]D�]X \FLD�
HQHUJLL��QD�URN������

>0:K@�
�� f+g�i!j g�kml3n�oSp�q0r i�g0s�tur!v+w g�o,x�g!t n�x�y�t z�}a~���� z�}B~���� z�}a~����
�� � p�� ga��� k0�0r q��3��� ��� z ~S~0��| z�~a~0��| z ~S~0��|
�� �ar y�t ��i	r y<�+w ��y0k��0r ��r n�w � � x�n � n�k�n0s�r ��� xr	l3g�q�g�� r �	g�s6tur �J�C� ��nC� nC� �e}	�C| �e}	�C| �e}	�C|
�� ��g���w ��i gm�+w ��y�x�n0k���x� q	yCw �0y0� �	s �0q��	s������ � ����~�� ����~�� ����~��
�� ����n0kCp	���h�J�����Hnc� nc� �a����} �e|0|�| �e{0|�|
�� f+g�i!j g�km��yCq�r i�� ��}3z ��}3z ��}3z
�� � �	i	r yBf+g�i!j g�k0�a�+w ��y�oH��� j p� p0i�r ycw q�r s���y���na� � g�q0i g0� �	� �	� �	�
�� l3n���gC� q0r ga��k�i	w �5xHi�n x�ga�Wp�w n�x�s���x  w n���n x,�	s	� �cz �cz �cz
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���� 3ODQ\�LQZHVW\F\MQH��SURJQR]\�UR]ZRMX�V\VWHPX�
HOHNWURHQHUJHW\F]QHJR�Z�% G]LQLH��

�
=� � LQIRUPDFML� RWU]\PDQ\FK� RG�3ROVNLFK�6LHFL�(OHNWURHQHUJHW\F]Q\FK�Z\QLND�� H�Z�DNWXDOQ\FK�

SODQDFK�UR]ZRMRZ\FK�NUDMRZHM�VLHFL�SU]HV\áRZHM�QLH�SU]HZLGXMH�VL �QD�REV]DU]H�JPLQ\�% G]LQ�EXGRZ\�
QRZ\FK�RELHNWyZ�HQHUJHW\F]Q\FK�R�QDSL FLX����N9�L�Z\ V]\P��
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% G]L VNL� =DNáDG� (OHNWURHQHUJHW\F]Q\� 6�$�� G]LDá� :1� Z� VZRLFK� SODQDFK� LQZHVW\F\MQR�
PRGHUQL]DF\MQ\FK�]DNáDGD��

� SODQRZDQ �UR]EXGRZ �*3=�àDJLV]D�%RU\�
� EXGRZ �UR]G]LHOQL����N9�Z�*3=�FLH�% G]LQ�
� SU]HEXGRZ � OLQLL� GZXWRURZ\FK� UHODFML� àDJLV]D�±-XOLDQ� L� àDJLV]D�±�5R]DOLD� �QD�FDáHM� WUDVLH�

JPLQ\�% G]LQ��
3ODQRZDQD�SU]HEXGRZD�OLQLL�:1�GRW\F]\ü�E G]LH�]ZL NV]HQLD�SU]HNURMX�OLQLL�RUD]�HZHQWXDOQ �OLNZLGDFM �
³ZFLQNL´�OLQLL�MHGQRWRURZ\FK�àDJLV]D�±-XOLDQ�����P����P��GR�E\áHM�.:.�*URG]LHF���
1D� SRGVWDZLH� SU]HSURZDG]RQHM� NRUHVSRQGHQFML� ]� 7HUHQRZ\P� =DNáDGHP� '\VWU\EXFML� % G]LQ� SODQ\�
LQZHVW\F\MQR�PRGHUQL]DF\MQH�Z�]DNUHVLH�VLHFL� 1�L�QQ�PR QD�SRG]LHOLü�QD�WU]\�JUXS\��
,�� =DGDQLD��LQZHVW\FMH�UHDOL]RZDQH�Z�SLHUZV]HM�NROHMQR FL���
� %XGRZD�VWDFML�WUDQVIRUPDWRURZHM��ZUD]�]�Zá F]HQLHP�GR�VLHFL� 1�L�QQ�Z�% G]LQLH�àDJLV]\�SU]\�XO��

-HGQR FL����ZUD]�]�SU]\á F]HQLHP�+DOL�6SRUWRZHM�L�6]NRá\��
� %XGRZD� NDEOD� ��� N9� UHODFML� VW�� WUDQVIRUPDWRURZD� ³=DPNRZD� 7���´� ±� VW�� WUDQVIRUPDWRURZD�

³=DPNRZD�W���´�SU]\�XO��2UNDQD��-DJLHáá\�Z�% G]LQLH��
� %XGRZD� VWDFML� WUDQVIRUPDWRURZHM�� � ZUD]� ]� Zá F]HQLHP� GR� VLHFL� 1� L� QQ� Z� % G]LQLH� SU]\� XO��

0RGU]HMRZVNLHM��%DQNX�6SyáG]LHOF]HJR��
,,�� =DGDQLD�LQZHVW\F\MQR�UHPRQWRZH�GR�Z\NRQDQLD�Z�QDVW SQ\FK�ODWDFK���
� % G]LQ�XO��0DáDFKRZVNLHJR�L�F] ü�XO��3LáVXGVNLHJR����
D�� :\PLDQD� VWDFML� WUDQVIRUPDWRURZHM� ³0DáDFKRZVNLHJR� ,,´� ZUD]� ]� Z\SURZDG]HQLHP� REZRGyZ�

NDEORZ\FK�QQ�QD�XO��3LáVXGVNLHJR�L�0DáDFKRZVNLHJR��
E�� 6WDFMD� WUDQVIRUPDWRURZD� ³2 ZLHWOHQLRZD´�� Z\SURZDG]HQLH� REZRGyZ� NDEORZ\FK� QQ� QD� XO��

0DáDFKRZVNLHJR��3RWRFNLHJR�RUD]�VNDEORZDQLH�3ODFX���JR�0DMD��
F�� 6WDFMD� WUDQVIRUPDWRURZD� ³% G]LQ�0LDVWR´�±�VNDEORZDQLH�VLHFL�SU]\�XO��.R FLXV]NL��Z\SURZDG]HQLH�

REZRGX�QD�XO��%HPD��Z\PLDQD�NDEOL�]H�VWDFML�³% G]LQ�0LDVWR´��
G�� Z\PLDQD�VWDFML�WUDQVIRUPDWRURZHM�³0DáDFKRZVNLHJR�,´��
� % G]LQ�*URG]LHF�±Z\SURZDG]HQLH�REZRGyZ�QQ�QD�XO��3LDVNRZ �L�5y \FNLHJR���ZUD]�]�UHPRQWHP�

VLHFL�QQ���
� %XGRZD� VWDFML� WUDQVIRUPDWRURZHM� SU]\� XO�� 1LHSLHNáR� Z� % G]LQLH� àDJLV]\� ZUD]��

]�Zá F]HQLHP�GR�VLHFL� 1�QQ��RUD]�SU]HEXGRZD�VLHFL�QQ�SU]\�XO��/HWQLHM��
� %XGRZD� VWDFML� WUDQVIRUPDWRURZHM�� ZUD]� ]� Zá F]HQLHP� GR� VLHFL� 1�QQ� SU]\��

XO��3DUNRZHM�Z�% G]LQLH�àDJLV]\��
� %XGRZD�VWDFML�WUDQVIRUPDWRURZHM���ZUD]�]�Zá F]HQLHP�GR�VLHFL� 1�QQ�Z�% G]LQLH�SU]\�XO��2UOHM��
� :\PLDQD�VWDFML�WUDQVIRUPDWRURZHM�³6\EHUND�,´�Z�% G]LQLH��
� :\PLDQD�VWDFML�WUDQVIRUPDWRURZHM�³àDJLV]D�:LDGXNW´�Z�% G]LQLH��
� 5HPRQW�VLHFL�QQ�QD�RVLHGOX�7UDXJXWWD�Z�% G]LQLH�*URG]FX��
� =DVLODQLH�0DJD]\QX�$UW\NXáyZ�6SR \ZF]\FK�L�3U]HP\VáRZ\FK�³$+2/'´�SU]\�XO�� ZLHUF]HZVNLHJR�

Z�% G]LQLH�àDJLV]\��
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,,,�� =DPLHU]HQLD�LQZHVW\F\MQR�PRGHUQL]DF\MQH�8U] GX�0LDVWD�% G]LQ��RUD]�Z\QLNDM FH�]�WHJR�EOL HM�
QLHRNUH ORQH�LQZHVW\FMH�HOHNWURHQHUJHW\F]QH���

� %XGRZD�+DOL�:LGRZLVNRZHM�SU]\�XO��6SRUWRZHM�Z�% G]LQLH��
� 7HUHQ� SU]H]QDF]RQ\� SRG� ZLHORIXQNF\MQ � VWUHI � XVáXJRZR�KDQGORZ � SU]\� WUDVLH� V]\ENLHJR� UXFKX�

'.����
� % G]LQ�2V��*]LFKyZ�XO��$NDFMRZD�±]HVSyá�JDUD \��
� % G]LQ�àDJLV]D�XO��2GNU\ZNRZD�SURMHNW�2F]\V]F]DOQL� FLHNyZ��
� % G]LQ�àDJLV]D�XO��1LHSLHNáR�±�EXGRZQLFWZR�PLHV]NDQLRZH�R�QLVNLHM�LQWHQV\ZQR FL�]DEXGRZ\��
� % G]LQ� XO�� .UDNRZVND�� .U WD�� 1RZRWNL� ±� SURMHNWRZDQD� EXGRZD� RVLHGOD� R� QLVNLHM� LQWHQV\ZQR FL�

]DEXGRZ\��
� % G]LQ�*URG]LHF�XO��0LFNLHZLF]D�WHUHQ�SRG�]DEXGRZ �PLHV]NDQLRZ ��
� % G]LQ�XO��&]HODG]ND�±�WHUHQ�SU]H]QDF]RQ\�SRG�G]LDáDOQR ü�XVáXJRZ ��VWDFMD�SDOLZ���
� % G]LQ�XO��2GNU\ZNRZD�±�]DEXGRZD�PLHV]NDQLRZD��
� % G]LQ� .VDZHUD� XO�� 6LHPR VND� ±� WHUHQ� SRG� ]DEXGRZ � PLHV]NDQLRZ ��

]�QLHXFL OLZ\PL�XVáXJDPL��
� % G]LQ� :DUSLH� SU]\� $OHL� .Ráá WDMD� ±� WHUHQ� SU]H]QDF]RQ\� SRG� G]LDáDOQR ü� JRVSRGDUF] � L�

LQZHVW\F\MQ ��
� % G]LQ�*URG]LHF�SU]\�XO��'RURW\�±�WHUHQ�SRG�]DEXGRZ �PLHV]NDQLRZ ��
� % G]LQ�QD�*yUNDFK�0DáRE G]NLFK�±�WHUHQ�SRG�]DEXGRZ �PLHV]NDQLRZ ���
1D�WHUHQLH�G]LHOQLF\�% G]LQ�*URG]LHF�%=(�6�$��UHDOL]XMH�EXGRZ �OLQLL�QDSRZLHWU]QHM����N9��Z�L]RODFML����
N9���

�

���� 2FHQD�VWDQX�V\VWHPX�
�
8NáDG� VLHFL� :1� L� UH]HUZD� PRF\� Z� *3=�DFK� GDMH� PR OLZR ü� SRNU\FLD� SRWU]HE� � GOD� Z]URVWX�
]DSRWU]HERZDQLD�PRF\��3RGá F]HQLH�RGELRUFyZ��GR� LVWQLHM FHM� OLQLL� 1�� MHVW�XZDUXQNRZDQH�PLHMVFHP�
ORNDOL]DFML� RGELRUX�� ]DSRWU]HERZDQLHP�PRF\� V]F]\WRZHM� RGELRUFyZ� RUD]�PR OLZR FLDPL� WHFKQLF]Q\PL�
SU]HV\áX� HQHUJLL�� :� *3=±DFK� LVWQLHM � UH]HUZ\� PRF\� ]DLQVWDORZDQHM�� -HG\QLH� Z� *3=�FLH� ³*URG]LHF�
´Z\NRU]\VWDQLH�]DLQVWDORZDQHM�PRF\�VL JD�������
8NáDG� SUDF\� ZL NV]R FL� VLHFL� 1� ]DSHZQLD� GRVWDZ � HQHUJLL� HOHNWU\F]QHM��
R�ZáD FLZ\FK�SDUDPHWUDFK�WHFKQLF]Q\FK���
=ORNDOL]RZDQH� QD� WHUHQLH� ]XUEDQL]RZDQ\P� VWDFMH� 1����� N9� ]DVLODQH� V ��
Z� ZL NV]R FL� FR� QDMPQLHM� GZRPD� OLQLDPL� NDEORZ\PL� 1�� /LQLH� NDEORZH� V � EXGRZDQH� Z� XNáDG]LH�
SLHU FLHQLRZ\P���
-HGQRNLHUXQNRZ\�VSRVyE�]DVLODQLD�VWDFML�WUDQVIRUPDWRURZ\FK�QD�REU]H DFK�PLDVWD���PR H�SRZRGRZDü�
Z\VW SLHQLH�RJUDQLF]H �Z�GRVWDZLH�HQHUJLL�HOHNWU\F]QHM���
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���� $NWXDOQD�WDU\ID�%=(��6��$��
�
2GELRUF\� HQHUJLL� HOHNWU\F]QHM� ]� WHUHQX� % G]LQD� �SR]D� ILUPDPL� QD� WHUHQLH� (OHNWURZQL� ³àDJLV]D´� L�
(OHNWURFLHSáRZQL� ³% G]LQ´� 6�$���� ]DRSDWU\ZDQL� V � Z� QL � SU]H]� 7HUHQRZ\� =DNáDG� '\VWU\EXFML� (QHUJLL�
(OHNWU\F]QHM� % G]LQ�� QDOH F\� GR� % G]L VNLHJR� =DNáDGX� (OHNWURHQHUJHW\F]QHJR� 6�$�� ]� VLHG]LE � Z�
% G]LQLH�� %=(� SRVLDGD� XG]LHORQH� SU]H]� 8U] G� 5HJXODFML� (QHUJHW\NL� NRQFHVMH� QD� SU]HV\áDQLH� L�
G\VWU\EXFM �HQHUJLL�HOHNWU\F]QHM�RUD]�QD�REUyW�HQHUJL �HOHNWU\F]Q ��
7DU\ID�% G]L VNLHJR�=DNáDGX�(OHNWURHQHUJHW\F]QHJR�6�$��GOD�HQHUJLL�HOHNWU\F]QHM�]RVWDáD�]DWZLHUG]RQD�
SU]H]�3UH]HVD�85(�GHF\]M �QU�'7$�����������%�����������$*�]�GQLD����NZLHWQLD������URNX��:�GQLX����
JUXGQLD� ����� URNX� 3UH]HV� 8U] GX� 5HJXODFML� (QHUJHW\NL� ]DWZLHUG]Lá� � VNRU\JRZDQ � WDU\I �� NWyUD�
RERZL ]XMH�RG�GQLD���VW\F]QLD������URNX��
:�WDEHOL�����]QDMGXMH�VL �Z\FL J�]�RPDZLDQHM�7DU\I\�]�SRGDQLHP�NRUHNW\�FHQ�RERZL ]XM F\FK�RG�GQLD���
VW\F]QLD��������
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