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���% G]LQ�±�FKDUDNWHU\VW\ND�PLDVWD��SRG]LDá�QD�MHGQRVWNL��
�����ELODQVRZH��
�����,QIRUPDFMH�RJyOQH�QD�WHPDW�PLDVWD���������������������������������������������������������������������������
�������3RáR HQLH�PLDVWD��JUDQLFH��V VLHG]WZR��ZLHONR ü� ����������������������������������������������
�������6\WXDFMD�GHPRJUDILF]QD�JPLQ\� �������������������������������������������������������������������������
�������:DUXQNL�NOLPDW\F]QH ������������������������������������������������������������������������������������������
�������%XGRZQLFWZR�PLHV]NDQLRZH�������������������������������������������������������������������������������
�������2FKURQD� URGRZLVND�������������������������������������������������������������������������������������������

�����3RG]LDá�QD�MHGQRVWNL�ELODQVRZH��������������������������������������������������������������������������������
�������&KDUDNWHU\VW\ND�MHGQRVWHN�ELODQVRZ\FK ��������������������������������������������������������
�������8WUXGQLHQLD�]ZL ]DQH�]�HOHPHQWDPL�JHRJUDILF]Q\PL �������������������������������������
�������8WUXGQLHQLD�]ZL ]DQH�]�LVWQLHQLHP�REV]DUyZ�SRGOHJDM F\FK�RFKURQLH����������
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�����,QIRUPDFMH�RJyOQH�QD�WHPDW�PLDVWD��

�������3RáR HQLH�PLDVWD��JUDQLFH��V VLHG]WZR��ZLHONR ü��
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�
*PLQD� 0LHMVND� % G]LQ� MHVW� MHGQ\P� ]� QDMVWDUV]\FK� JURGyZ� =DJá ELD� ' EURZVNLHJR�� 3RáR RQD� MHVW� Z�
FHQWUDOQHM�F] FL�ZRMHZyG]WZD� O VNLHJR��QD�VWRNDFK�:\ \Q\� O VNLHM��Z�GROLQLH�U]HNL�&]DUQHM�3U]HPV]\��
-HM�SRZLHU]FKQLD�Z\QRVL�������NP

;
��D�Uy QLFD�Z]QLHVLH �GRFKRG]L�GR�����P���

.RU]HQLH� WHJR�KLVWRU\F]QHJR�PLDVWD�VL JDM � ,;�ZLHNX��NLHG\�QD�VNDOLVW\P�Z]JyU]X�SRZVWDá�JUyG�REURQQ\��
]� SRGJURG]LHP� R� FKDUDNWHU]H� U]HPLH OQLF]R�KDQGORZ\P���
:�GRNXPHQFLH�ORNDF\MQ\P�NUyO�.D]LPLHU]�:LHONL�VWZLHUG]Lá�� H�QDGDMH��������QD]Z �%DQG]LHQ��% G]LQ���DE\�
]RVWDáR� RQR� OHSLHM� XORNRZDQH� L� VSUDZLHGOLZLH� ]� SUDZHP� U] G]RQH�� 3UDZR� ORNRZDQLD� SRZLHU]DP\�
F]FLJRGQHPX� L� V]ODFKHWQHPX� P RZL� +LQFRQL� (WKLRSL� �+LQNRZL� (WKLRSRZL���
L� MHJR� OHJDOQ\P� QDVW SFRP� ���������� :�
SRáRZLH� ;,9� VWXOHFLD� NUyO� .D]LPLHU]�:LHONL��
Z� PLHMVFH� GUHZQLDQHJR� JURGX� Z]QLyVá�
]DPHN� REURQQ\� ]� NDPLHQLD�� D� OH FHM�
SRQL HM�RVDG]LH�WDUJRZHM�QDGDá�Z������URNX�
SUDZD�PLHMVNLH�PDJGHEXUVNLH��:�Z\QLNX�,,,�
UR]ELRUX� 3ROVNL� % G]LQ� ]RVWDá� ZFLHORQ\� GR�
3UXV�� D� ]DPHN� L� GREUD� JURG]NLH� SU]HV]á\��
Z� U FH�+RKHQ]ROOHUQyZ��:� ����� URNX� VWDá�
VL � F] FL � .VL VWZD� :DUV]DZVNLHJR�� 3R�
URNX� ������ QD� PRF\� XVWDOH � .RQJUHVX�
:LHGH VNLHJR�� % G]LQ� ZV]HGá� Z� VNáDG�
.UyOHVWZD� 3ROVNLHJR�� 0LHV]ND F\� Z]L OL�
XG]LDá� Z� SRZVWDQLX� VW\F]QLRZ\P� L�
SRZVWDQLDFK� O VNLFK��
Z� ����� L� ����� URNX� RUD]� DNFML� SOHELVF\WRZHM�� 6á\Q F\� SU]H]� ZLHNL� ]� NXSLHFWZD��
L�U]HPLRVáD��QD�SU]HáRPLH�;9,,,�L�;,;�VWXOHFLD��G]L NL�RGNU\W\P�WX�]áR RP�Z JOD��SU]HNV]WDáFD�VL �Z�R URGHN�
SU]HP\VáX�Z\GRE\ZF]HJR��6WR� ODW�Sy QLHM��G]L NL� OLQLL�NROHMRZHM�:DUV]DZD�:LHGH ��X]\VNDá�SRá F]HQLH�]�
:DUV]DZ � L�.DWRZLFDPL��=QDF] F\� UR]ZyM�% G]LQD� RGQRWRZDQR�SR� ,,�ZRMQLH� ZLDWRZHM��3RZVWDM � QRZH�
G]LHOQLFH�PLHV]NDQLRZH��]DNáDG\�SUDF\��EXG\QNL�X \WHF]QR FL�SXEOLF]QHM���
�
% G]LQ� �� ]QDF] F\� R URGHN� *yUQR O VNLHJR� 2NU JX� 3U]HP\VáRZHJR�� QDMEDUG]LHM� XSU]HP\VáRZLRQHJR� L�
]XUEDQL]RZDQHJR�UHJLRQX�3ROVNL��SRVLDGD�UR]EXGRZDQ �LQIUDVWUXNWXU �WHFKQLF]Q �]�GX \PL�PR OLZR FLDPL��
0D�UR]EXGRZDQ �VLHü�ZRGRFL JRZ �]�ZáDVQ\PL�XM FLDPL�ZRG\�SLWQHM�L�VWDFM �X]GDWQLDQLD�ZRG\��0LDVWR�MHVW�
F] FLRZR� VNDQDOL]RZDQH� Z� V\VWHPLH� PLHV]DQ\P� W]Q�� G]LDáD� WX� NDQDOL]DFMD� UR]G]LHOF]D��
L� RJyOQRVSáDZQD�� FLHNL� V � NLHURZDQH� GR� QRZRF]HVQHM� RF]\V]F]DOQL� NRPXQDOQHM�� NWyUD� PD� UH]HUZ �
SU]HURERZ � SRQDG� ���� Z\GDMQR FL�� :REHF� R URGNyZ� R FLHQQ\FK� % G]LQ� SHáQL� IXQNFM � RUJDQL]XM F �
GRVWDZ\�HQHUJLL�HOHNWU\F]QHM�L�FLHSOQHM��']LHMH�VL �WR�G]L NL�(OHNWURZQL�³àDJLV]D��L�(OHNWURFLHSáRZQL�³% G]LQ��

% G]LQ.DWRZLFH

.UDNyZ

:DUV]DZD

5\VXQHN�����
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SURGXNXM F\PL� HQHUJL �� NWyUD� ]DVLOD� .UDMRZ\� 6\VWHP� (OHNWURHQHUJHW\F]Q\� SRSU]H]� SU]\� HOHNWURZQLDQH�
VWDFMH� Z ]áRZH��
L�OLF]QH�OLQLH�QDSRZLHWU]QH�Z\VRNLFK�QDSL ü��2ED�]DNáDG\�SURGXNXM �UyZQLH �FLHSáR��NWyUH�Z\NRU]\VW\ZDQH�
MHVW�SU]H]�FHQWUDOQ\�V\VWHP�FLHSáRZQLF]\�]DVLODM F\� UyGPLH FLH�% G]LQD�RUD]�G]LHOQLFH�V VLHGQLFK�PLDVW��
'REU]H� UR]EXGRZDQD� MHVW� UHGQLR��
L� QLVNRSU QD� VLHü� JD]RZD�� 5HDOL]DFMD� G\VWU\EXFML� JD]X� ]LHPQHJR� RGE\ZD� VL � ]H� UyGáRZ\FK� VLHFL�
Z\VRNLHJR� FL QLHQLD� SRSU]H]� RGSRZLHGQLH� VWDFMH� UHGXNF\MQR�SRPLDURZH�� 0R H� QDVW SLü� SRGZRMHQLH�
REHFQHJR� ]X \FLD� JD]X�� EH]� SUREOHPyZ��
]�SU]HSXVWRZR FL �]DUyZQR�VLHFL�SU]HV\áRZ\FK�MDN�L�G\VWU\EXF\MQ\FK��2EVáXJ �WHOHNRPXQLNDF\MQ �PLDVWD�
% G]LQD� ]DSHZQLDM � REHFQLH� VLHFL� L� XU] G]HQLD� WHOHNRPXQLNDF\MQH� �� RSHUDWRUyZ� QLH]DOH Q\FK�� 0LPR�
G\QDPLF]QHJR� UR]ZRMX� WHOHNRPXQLNDF\MQHJR�� SODQRZDQD� MHVW� UR]EXGRZD� LVWQLHM FHJR� XNáDGX� R� QRZH�
XU] G]HQLD� L� OLQLH� WHOHWHFKQLF]QH�� D� W\P� VDP\P� SU]\URVW� QXPHUyZ� DERQHQFNLFK��
Z�PLH FLH��:�PLH FLH�]QDMGXM �VL �WDN H�]DNáDG\�SU]HP\VáRZH�]�GX \PL�WUDG\FMDPL�WM��)DEU\ND�3U]HZRGyZ�
(QHUJHW\F]Q\FK�� +XWD� ³% G]LQ´� 6�$��� 3U]HGVL ELRUVWZR� .RPSOHNVRZHM� 5HDOL]DFML� ,QZHVW\FML� �0RVWRVWDO��
6�$��� &HQWUDOD� =DRSDWU]HQLD� Z� :\URE\� 6WDORZH� ³&HQWURVWDO�� 6�$�� :� % G]LQLH� G]LDáD� RNRáR� �� W\VL F\�
SRGPLRWyZ�JRVSRGDUF]\FK�]DOLF]DQ\FK�GR�PDá\FK�L� UHGQLFK�SU]HGVL ELRUVWZ��.XSLHFNLH�WUDG\FMH�PLDVWD�V �
SRGWU]\P\ZDQH� SRSU]H]� VLHü� KDQGORZ � PLDVWD� L� �� WDUJRZLVND�� :� URNX� ����� MHVW� SODQRZDQD� EXGRZD�
&HQWUXP�'\VWU\EXFML�7RZDUyZ��QD�REV]DU]H�RNRáR����KD�SR�E\áHM� IDEU\FH�GRPyZ��:�PLH FLH�SURZDG]Lá\�
Z\GRE\FLH� �� NRSDOQLH�� NWyUH� V � DNWXDOQLH��
Z�WUDNFLH�OLNZLGDFML���
�
% G]LQ� RG� �� VW\F]QLD� ����� URNX� SRQRZQLH� VWDá� VL � PLDVWHP� SRZLDWX� E G]L VNLHJR���
Z�VNáDG�NWyUHJR�ZFKRG]L�VLHGHP�JPLQ��
� WU]\�PLHMVNLH��% G]LQ��&]HODG �L�:RMNRZLFH��
� MHGQD�PLHMVNR�ZLHMVND��6LHZLHU]��
� WU]\�ZLHMVNLH��%REURZQLNL��0LHU] FLFH�L�3VDU\��
�
% G]LQ�JUDQLF]\�EH]SR UHGQLR�]�QDVW SXM F\PL�R URGNDPL�PLHMVNLPL�L�JPLQDPL��
� RG�SRáXGQLD��6RVQRZLHF��
� RG�]DFKRGX��&]HODG ��6LHPLDQRZLFH� O VNLH�L�:RMNRZLFH��
� RG�SyáQRF\��*PLQD�3VDU\��
� RG�ZVFKRGX��' EURZD�*yUQLF]D��
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�������������7DEHOD������6WUXNWXUD�JUXQWyZ�JPLQ\�% G]LQ�>KD@��VWDQ�QD������URNX��
8 \WNRZDQLH�WHUHQX� >�@� >KD@�
]DEXGRZD�PLHV]NDQLRZD�]�WRZDU]\V] F\PL�XVáXJDPL� ����� ����
XVáXJL�SXEOLF]QH� ���� ���
XVáXJL�NRPHUF\MQH� ���� ���
:\WZyUF]R ü� ���� ����
REVáXJD�WHFKQLF]QD�L�XVáXJL�NRPXQDOQH� ���� ����
.RPXQLNDFMD� ����� ����
WHUHQ\�UROQH� ����� ������
WHUHQ\�]LHOHQL� ����� ����
ZRG\�RWZDUWH� ���� ���
5D]HP� ������ ������
Z�W\P�WHUHQ\�����������]DLQZHVWRZDQH� ����� ������
�������������������������������QLH�]DLQZHVWRZDQH� ����� ������

�
�
5\VXQHN������*UDQLFD�PLDVWD�% G]LQ�

�
�
�
�
�
*PLQD�SRVLDGD�GRJRGQ �NRPXQLNDFM ��
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� RG�.DWRZLF��VWROLF\�UHJLRQX��G]LHOL�% G]LQ�]DOHGZLH����NP��
� QLHZLHOH�GDOHM�ER����NP�MHVW�GR�3\U]RZLF��JG]LH�]QDMGXMH�VL �0L G]\QDURGRZ\�3RUW�/RWQLF]\�.DWRZLFH��

REVáXJXM F\� WHUHQ� O VND� L� =DJá ELD�� /RWQLVNR� PD� UHJXODUQH� SRá F]HQLD� ]� :DUV]DZ �� 3DU\ HP��
/RQG\QHP��:LHGQLHP��=XULFKHP��+DQRZHUHP��+DPEXUJLHP�L�ZLHORPD�LQQ\PL�PLDVWDPL�HXURSHMVNLPL��

� Z� % G]LQLH� NU]\ XM � VL � GURJL�� ]� SyáQRF\� QD� SRáXGQLH� GURJD� NUDMRZD� QU� ����
�D�]�]DFKRGX�QD�ZVFKyG�GURJD�ZRMHZyG]ND�QU������

� GREU]H�UR]ZLQL WD� MHVW� WDN H�VLHü�SRá F]H �NROHMRZ\FK��3U]H]�PLDVWR�SU]HELHJD�PDJLVWUDOD�NROHMRZD��
á F] FD�=DJá ELH�]�FHQWUXP�3ROVNL��Z\EU]H HP�RUD]�NUDMDPL�HXURSHMVNLPL��2NRáR����NP�RG�% G]LQD�
FL JQLH�VL �VSHFMDOQD�V]HURNRWRURZD�OLQLD�NROHMRZD�XPR OLZLDM FD�WUDQVSRUW�WRZDUyZ�Z�Já E�5RVML�EH]�
NRQLHF]QR FL�SU]HáDGXQNX��

� ]� $JORPHUDFM � *yUQR O VN � á F]\� % G]LQ� NLONDG]LHVL W� OLQLL� DXWREXVRZ\FK��
L�WUDPZDMRZ\FK���

�
�

�������6\WXDFMD�GHPRJUDILF]QD�JPLQ\��
�
1D� WHUHQLH� PLDVWD� % G]LQD� ]DPLHV]NXMH� RNRáR� ��� W\VL F\� PLHV]ND FyZ� �VWDQ� QD� ����� URN��� FR� SU]\�
SRZLHU]FKQL� PLDVWD� ������ NP

;
� GDMH� J VWR ü� ]DOXGQLHQLD� RNRáR� ����� RVyE�NP

;
�� =� DQDOL]\� GDQ\FK�

GHPRJUDILF]Q\FK�Z\QLND�XMHPQD�WHQGHQFMD�SU]\URVWX�QDWXUDOQHJR�RUD]�VDOGD�PLJUDFML�L�ZHGáXJ�GDQ\FK�]D�
�����URNX�Z�Z�ZVND QLNL�Z\QRV] ��
�
��������7DEHOD������3U]\URVW�QDWXUDOQ\�L�VDOGR�PLJUDFML�GOD�0LDVWD�% G]LQD�

� Z�OLF]EDFK�EH]Z]JO GQ\FK� QD������OXGQR FL�
��SU]\URVW�QDWXUDOQ\� ������ ����
��VDOGR�PLJUDFML� ����� ����

�
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�

�������:DUXQNL�NOLPDW\F]QH�
�
'DQH�NOLPDW\F]QH�GRW\F] FH� UHGQLFK�ZLHOROHWQLFK�WHPSHUDWXU�SRZLHWU]D�SRGDQH�ZJ�SROVNLHM�QRUP\�31�%�
������SU]HGVWDZLRQR�Z�SRQL V]HM�WDEHOL��
7DEHOD������ UHGQLH�ZLHOROHWQLH�WHPSHUDWXU\�PLHVL FD�L�OLF]ED�GQL�RJU]HZDQLD�

0LHVL F� ,� ,,� ,,,� ,9� 9� 9,� 9,,� 9,,,� ,;� ;� ;,� ;,,�
7HPSHUDWXUD�>

<
&@� ����� ����� ���� ���� ����� ����� ����� ����� ����� ���� ���� �����

,OR ü�GQL�RJU]HZDQLD� ��� ��� ��� ��� �� �� �� �� �� ��� ��� ���
�
UHGQLD� URF]QD� WHPSHUDWXUD� GOD� % G]LQD� Z\QRVL� ���

<
&�� D� URF]QD� DPSOLWXGD� WHPSHUDWXU\� Z\QRVL� ���

<
&��

=JRGQLH� ]� SROVN � QRUP � 31����%������� PLDVWR� % G]LQ� OH \� Z� ,,,� VWUHILH� NOLPDW\F]QHM�� GOD� NWyUHM�
WHPSHUDWXUD�REOLF]HQLRZD�SRZLHWU]D�QD�]HZQ WU]�EXG\QNX�Z\QRVL�����

<
&���

�

��������%XGRZQLFWZR�PLHV]NDQLRZH�
�
=DVRE\�PLHV]NDQLRZH�% G]LQD��ZHGáXJ�GDQ\FK�]�*86�.DWRZLFH���VWDQ�QD������URN��WR�������PLHV]ND �
]DPLHV]NDá\FK� R� á F]QHM� SRZLHU]FKQL� X \WNRZHM� RNRáR� ����� W\V��P

;
��&KDUDNWHU\VW\ND�ZVND QLNRZD� W\FK�

]DVREyZ�SU]HGVWDZLD�VL �QDVW SXM FR���
7DEHOD�������&KDUDNWHU\VW\ND�ZVND QLNRZD�]DVREyZ�PLHV]NDQLRZ\FK�PLDVWD�% G]LQD�

� VWDQ�QD�����;,,�������
�ZJ�URF]QLND�VWDW\VW\F]QHJR��

��SRZLHU]FKQLD�X \WNRZD�QD�PLHV]NDQLH�>P
;
@� �����

�SRZLHU]FKQLD�X \WNRZD�PLHV]NDQLD�QD�RVRE �>P
;
@� �����

��LOR ü�RVyE�QD�PLHV]NDQLH� ����
�
8G]LDá�OXGQR FL�NRU]\VWDM FHM�]�SRGVWDZRZHM�LQIUDVWUXNWXU\�WHFKQLF]QHM�Z�PLH FLH�MHVW�QDVW SXM F\��
7DEHOD������'RVW SQR ü�LQIUDVWUXNWXU\�WHFKQLF]QHM�Z�% G]LQLH�

'áXJR ü�F]\QQHM�VLHFL�UR]G]LHOF]HM� /XGQR ü�NRU]\VWDM FD�]�VLHFL�&KDUDNWHU�VLHFL�
>NP@� Z�W\VL FDFK� ��RJyáX�OXGQR FL�

6LHü�ZRGRFL JRZD� ������ ����� �����
6LHü�NDQDOL]DF\MQD� ����� ����� �����
6LHü�JD]RZD� ������ ����� �����
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�
6WUXNWXUD� ZáDVQR FL� ]DVREyZ� PLHV]NDQLRZ\FK� SRG� NRQLHF� ����� URNX� Z� % G]LQLH� SU]HGVWDZLDáD� VL �
QDVW SXM FR��
��������������������������������������������7DEHOD������6WUXNWXUD�ZáDVQR FL�PLHV]ND �

=DVRE\�PLHV]NDQLRZH� LOR ü�PLHV]ND �
0=%0� ������
60�³:VSyOQRWD´� ������
60�³*yUQLN´� ����
=DNáDGRZH� ������
3U\ZDWQH� ������

�
=DVRE\�PLHV]NDQLRZH�UR]PLHV]F]RQH�V �QD�REV]DU]H�PLDVWD�% G]LQD�QDVW SXM FR��
� QDMZL NV]D� OLF]ED� PLHV]ND � ]QDMGXMH� VL � Z� G]LHOQLF\� 6\EHUND� ±� RNRáR� ���� RJyáX� ]DVREyZ�

PLHV]NDQLRZ\FK��
� Z� QDVWHSQHM� NROHMQR FL�� UyGPLH FLH� ±� ���� RJyáX� PLHV]ND �� *URG]LHF� ±� ����� :DUSLH� ±� �������

.VDZHUD�±��������*]LFKyZ�±�������
� QDMPQLHM�PLHV]ND �]QDMGXMH�VL �Z�G]LHOQLF\�0DáRE G]�±������FDáHJR�VWDQX�]DVREyZ�PLHV]NDQLRZ\FK��

Z�àDJLV]\�±�������
�
-DN�Z\QLND�]�GDQ\FK�GRW\F] F\FK�VWUXNWXU\�ZáDGDQLD�PLHV]NDQLDPL��LFK�SU]HZD DM FD�F] ü�±�RNRáR�����
PLH FL� VL �Z� ]DEXGRZLH�ZLHORURG]LQQHM��1DMZL NV]H� RVLHGOD�PLHV]NDQLRZH� FKDUDNWHU\]XM FH� VL �Z\VRN �
LQWHQV\ZQR FL �]DEXGRZ\�WR��
�� 6\EHUND��
�� :DUSLH�:VFKyG��
�� 2VLHGOH�=DPNRZH��
�� 2VLHGOH�.VDZHUD��

�������2FKURQD� URGRZLVND�
�
2EHFQ\�VWDQ� URGRZLVND�SU]\URGQLF]HJR�Z�% G]LQLH�MHVW�SRFKRGQ ��
� EOLVNR�����OHWQLHM�HNVSORDWDFML�SRG]LHPQHM�Z JOD�NDPLHQQHJR��
� G]LDáDOQR FL�V]HUHJX�]DNáDGyZ�SU]HP\VáRZ\FK�R�Z\VRNLP�VWRSQLX�XFL OLZR FL�GOD�RWRF]HQLD��
� LQWHQV\ZQHM� XUEDQL]DFML� ]� SRPLQL FLHP� ZáD FLZ\FK� UR]ZL ]D � JRVSRGDUNL� ZRGQR� FLHNRZHM� L�

JRVSRGDUNL�RGSDGDPL�NRPXQDOQ\PL��
� QLHGRVWRVRZDQLD�GUyJ�GR�ODZLQRZR�URVQ FHJR�UXFKX�VDPRFKRGRZHJR��
� QLHNRU]\VWQ\FK� ZDUXQNyZ� NOLPDW\F]Q\FK� Z\QLNDM F\FK� ]H� Z]PR RQHJR� QDSá\ZX� ]DQLHF]\V]F]H �

SRZLHWU]D�]�DJORPHUDFML� O VNLHM��
�
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3URHNRORJLF]QD� UHVWUXNWXU\]DFMD� SU]HP\VáX�� SRU] GNRZDQLH� JRVSRGDUNL� ZRGQR� FLHNRZHM� L� JRVSRGDUNL�
RGSDGDPL�RUD]�XWU]\P\ZDQLH� UR]OHJá\FK� WHUHQyZ�]LHOHQL�PLHMVNLHM� L� ODVyZ�VSUDZLD�� H�ZDUXQNL�E\WRZDQLD�
PLHV]ND FyZ� % G]LQD� XOHJDM � FL JáHM� SRSUDZLH�� :VND]XM � QD� WR� GDQH� UDSRUWX� R� VWDQLH� URGRZLVND� Z�
PLH FLH�� RSUDFRZDQHJR� Z� SD G]LHUQLNX� ����� URNX�� Z� RSDUFLX� R� Z\QLNL� UHJLRQDOQHJR� PRQLWRULQJX�
URGRZLVND��PDWHULDá\�ZáDVQH�8U] GX�0LHMVNLHJR�Z�% G]LQLH��SRGPLRWyZ�JRVSRGDUF]\FK�L�LQQ\FK�RUJDQyZ�

DGPLQLVWUDFML� SXEOLF]QHM�� 1LH]E GQH� V � MHGQDN� GDOV]H� EDUG]R� NRV]WRZQH� SU]HGVL Z]L FLD� Z� ]DNUHVLH�
RFKURQ\� URGRZLVND�� NWyUH� SR]ZRO � PLDVWX� VSHáQLü� ZVSyáF]HVQH� Z\PRJL� F\ZLOL]DF\MQH�� 3UREOHPDW\FH�
RFKURQ\� URGRZLVND� E\áD� SR ZL FRQD� VHVMD� 5DG\�0LHMVNLHM� Z� % G]LQLH� Z� GQLX� ��� OLVWRSDGD� ����� URNX��
5DGD� 0LHMVND� SRGM áD� XFKZDá � QU� ;9,�������� Z� VSUDZLH� SU]\M FLD� UDSRUWX� R� VWDQLH� REHFQ\P� L�
SHUVSHNW\ZDFK�G]LDáD �Z�]DNUHVLH�RFKURQ\� URGRZLVND�Z�*PLQLH�% G]LQ��2NUH ORQR�QDVW SXM FH�NLHUXQNL�
G]LDáD �Z�QDMEOL V]\FK�ODWDFK��
��� .RQW\QXDFMD�GRW\FKF]DVRZ\FK�G]LDáD �Z�NLHUXQNX�RJUDQLF]HQLD�QLVNLHM�HPLVML�]H� UyGHá�NRPXQDOQ\FK��

Z�W\P�]�LQG\ZLGXDOQ\FK�SDOHQLVN�GRPRZ\FK��D�WDN H�SRFKRG] F\FK�]�NRPXQLNDFML�GURJRZHM��
��� 3RGM FLH� G]LDáD � RUJDQL]DF\MQ\FK� ]PQLHMV]DM F\FK� NRQFHQWUDFM � L� SRSUDZLDM F\FK� Sá\QQR ü� UXFKX�

PLHMVNLHJR�QD�JáyZQ\FK�XOLFDFK�PLDVWD��VNXWNXM F\FK�REQL HQLHP�XFL OLZR FL�DNXVW\F]QHM�L�SRSUDZ �
MDNR FL�SRZLHWU]D��

��� &HOHP�]DSRELH HQLD�VSRURP�V VLHG]NLP�QD�WOH�XFL OLZR FL�R�FKDUDNWHU]H�ORNDOQ\P�±�SU]\JRWRZDQLH�
NRUHNW\� QLHMHGQR]QDF]Q\FK� ]DSLVyZ� PLHMVFRZHJR� SODQX� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� GR�
EU]PLHQLD� ]JRGQHJR� ]� RERZLD]XM F � GRNWU\Q � SUDZD� HNRORJLF]QHJR� ±� ³XFL OLZR ü� SURZDG]RQHM�
G]LDáDOQR FL�JRVSRGDUF]HM�QLH�PR H�Z\NUDF]Dü�SR]D�WHUHQ��GR�NWyUHJR�SURZDG] F\�W �G]LDáDOQR ü�PD�
W\WXá�ZáDVQR FL´��

��� .RQW\QXDFMD� G]LDáD � QD� WHUHQDFK� SU]HNV]WDáFRQ\FK� G]LDáDOQR FL � SU]HP\VáRZ � ]PLHU]DM F\FK� GR�
SU]\ZUyFHQLD� LFK� SRZLHU]FKQL� GR� FHOyZ� RNUH ORQ\FK��
Z�PLHMVFRZ\P�SODQLH�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR��

��� 3U]\JRWRZDQLH� L� ZGUR HQLH� QRZRF]HVQHJR� V\VWHPX� JRVSRGDUNL� RGSDGDPL� NRPXQDOQ\PL��
XZ]JO GQLDM FHJR� ]DUyZQR� XZDUXQNRZDQLD� HNRORJLF]QH��
L�HNRQRPLF]QH��

��� .RQW\QXDFMD� SU]HGVL Z]L ü� LQZHVW\F\MQ\FK� Z� UDPDFK� SRU] GNRZDQLD� JRVSRGDUNL� FLHNDPL�
NRPXQDOQ\PL�� V]F]HJyOQLH� Z� NLHUXQNX� OLNZLGDFML� ]U]XWyZ� QLHRF]\V]F]RQ\FK� FLHNyZ�GR� RGELRUQLNyZ�
SRZLHU]FKQLRZ\FK�L�GRFL HQLD�K\GUDXOLF]QHJR�RF]\V]F]DOQL�PLHMVNLHM��

��� 5HVSHNWRZDQLH� ]DVDG\� RFKURQ\� SU]\URG\� SU]\� SRGHMPRZDQLX� G]LDáD � LQZHVW\F\MQ\FK� L�
PRGHUQL]DF\MQ\FK�Z�PLH FLH��

��� .RQW\QXDFMD� G]LDáD � PDM F\FK� QD� FHOX� Z\HNVSRQRZDQLH� ZDORUyZ� HVWHW\F]Q\FK� LVWQLHM FHM� ]LHOHQL��
UHZDORU\]DFM �WHUHQyZ�]DQLHGEDQ\FK�L�SU]HEXGRZ �GU]HZRVWDQyZ�Z�PLH FL��

�
3UREOHPDW\ND� RFKURQ\� URGRZLVND� ]QDOD]áD� UyZQLH � RG]ZLHUFLHGOHQLH� Z� SRGVWDZRZ\FK� GRNXPHQWDFK�
UR]ZRMRZ\FK�PLDVWD���
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� �6WUDWHJLL� UR]ZRMX� PLDVWD� % G]LQD��� SU]\M WHM� QD� VHVML� 5DG\� 0LHMVNLHM� Z� GQLX��
���F]HUZFD������URNX��

� �6WXGLXP� XZDUXQNRZD � L� NLHUXQNyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� PLDVWD� % G]LQD���
]DWZLHUG]RQHJR�QD�VHVML�5DG\�0LHMVNLHM�Z�GQLX����JUXGQLD������URNX��

�
*áyZQ\P� UyGáHP�ILQDQVRZDQLD�SU]HGVL Z]L ü�SURHNRORJLF]Q\FK�Z�PLH FLH�MHVW�*PLQQ\�)XQGXV]�2FKURQ\�
URGRZLVND�L�*RVSRGDUNL�:RGQHM��:�RVWDWQLFK�ODWDFK�*PLQQ\�)XQGXV]�Z�% G]LQLH�G\VSRQRZDá� URGNDPL�

U] GX� �� POQ� ]á�� URF]QLH�� 3RGPLRW\� JRVSRGDUF]H�� UHDOL]XM FH� SU]HGVL Z]L FLD� SURHNRORJLF]QH� DQJD XM �
URGNL� ZáDVQH��

L�UyZQLH �NRU]\VWDM �]H� URGNyZ�IXQGXV]\�HNRORJLF]Q\FK��
�
1DMZD QLHMV]D�]�SXQNWX�ZLG]HQLD�]GURZLD�PLHV]ND FyZ�% G]LQD� MHVW� UHDOL]DFMD�]DGD �]PLHU]DM F\FK�GR�
SRSUDZ\� VWDQX� VDQLWDUQHJR� SRZLHWU]D�� V]F]HJyOQLH� Z� UDPDFK� RJUDQLF]HQLD� W]Z�� QLVNLHM� HPLVML��
]DQLHF]\V]F]H � SRFKRG] F\FK� ]� HPLWRUyZ� ]� QLHGX HM� Z\VRNR FL�� =MDZLVNR� QLVNLHM� HPLVML� QDVLOD� VL � Z�
RNUHVLH�JU]HZF]\P��JG\ �GX D�JUXSD�RELHNWyZ�NRPXQDOQ\FK�RUD]�PDá\FK�GRPyZ�PLHV]NDOQ\FK�RSDODQD�
MHVW�Z JOHP�NDPLHQQ\P��
:� RVWDWQLFK� ODWDFK� ]RVWDáR� ]UHDOL]RZDQ\FK� V]HUHJ� LQZHVW\FML� ]PQLHMV]DM F\FK� VWRSLH � ]DQLHF]\V]F]HQLD�
SRZLHWU]D�Z�(OHNWURZQL��àDJLV]D���(OHNWURFLHSáRZQL��% G]LQ��L�+XFLH��% G]LQ��RUD]�RELHNWDFK�NRPXQDOQ\FK��
&KF F� ]DFK FLü�PLHV]ND FyZ�PLDVWD�GR� OLNZLGDFML� SDOHQLVN�Z JORZ\FK�� JPLQD�% G]LQ�ZGUR \áD� V\VWHP�
GRILQDQVRZ\ZDQLD�]H� URGNyZ�*)2 L*:�]PLDQ\�RJU]HZDQLD�PLHV]ND �]�Z\HOLPLQRZDQLHP�SDOLZ�VWDá\FK��
:� ����� URNX� XG]LHORQR� GRWDFML��
��� URG]LQRP�� Z� ����� URNX� �� ��� URG]LQRP�� D� Z� ����� URNX� VNRU]\VWDáR� ]� WHM� SRPRF\��
���URG]LQ���
�
*áyZQ\P� UyGáHP� ]DQLHF]\V]F]H � S\áRZR�JD]RZ\FK� QD� WHUHQLH� PLDVWD� V �� (OHNWURZQLD� ³àDJLV]D´��
(OHNWURFLHSáRZQLD� ³% G]LQ´� L� +XWD� ³% G]LQ´�� =DNáDG\� WH� Z� Z\QLNX� SU]HSURZDG]RQ\FK� SUDF�
PRGHUQL]DF\MQ\FK�Z�]QDF]Q\P�VWRSQLX�]PQLHMV]\á\�QHJDW\ZQ\�ZSá\Z�QD�RWRF]HQLH��:�RVWDWQLFK�ODWDFK�Z�
(O�� ³àDJLV]D´� Z\EXGRZDQR� LQVWDODFM � RGVLDUF]DQLD� VSDOLQ� PHWRG � SyáVXFK � GOD� �� NRWáyZ� L� ]DEXGRZDQR�
SDOQLNL� QLVNRHPLV\MQH� Z� �� NRWáDFK�� :� (&� ³% G]LQ´� ]PRGHUQL]RZDQR� �� HOHNWURILOWU\� GUXJLHJR� NRWáD��
L� ]DEXGRZDQR� LQVWDODFM � GR� UHGXNFML� WOHQNyZ� D]RWX� GOD� �� NRWáyZ�� :� +XFLH� ³% G]LQ´� ]PRGHUQL]RZDQR�
XU] G]HQLD�RGS\ODM FH�SU]\�SURGXNFML�ELHOL�F\QNRZHM�QD�2GG]LDOH�³)HQLNV´��
�
*PLQD� % G]LQ� NRQVHNZHQWQLH� UHDOL]XMH� ]DGDQLD� ]ZL ]DQH� ]� XSRU] GNRZDQLHP� JRVSRGDUNL� ZRGQR�
FLHNRZHM�� :� RVWDWQLFK� ODWDFK� RGGDQR� GR� HNVSORDWDFML� GZLH� QRZRF]HVQH� PHFKDQLF]QR�ELRORJLF]QH�

RF]\V]F]DOQLH� FLHNyZ�� NRPXQDOQ ��
R�SU]HSXVWRZR FL��������P

=
�G�L�Z�(OHNWURZQL��àDJLV]D��R�SU]HSXVWRZR FL�������P

=
�G�RUD]�RF]\V]F]DOQL �

PHFKDQLF]QR�FKHPLF]Q �R�SU]HSXVWRZR FL�����P
=
�G�Z�+XFLH��% G]LQ����'DOV]H�G]LDáDQLD�V �SURZDG]RQH�
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Z� RSDUFLX� R� SU]\JRWRZDQ\� �+DUPRQRJUDP� XSRU] GNRZDQLD� JRVSRGDUNL� ZRGQR� FLHNRZHM� QD� ODWD� �����
�������5RO �ZLRG F �SHáQL�0LHMVNLH�3U]HGVL ELRUVWZR�:RGRFL JyZ�L�.DQDOL]DFML�Z�% G]LQLH�VS��]�R�R��
�
6]F]HJyOQLH�ZD Q\P�]DJDGQLHQLHP�MHVW�QRZRF]HVQD�JRVSRGDUND�RGSDGDPL�NRPXQDOQ\PL��SROHJDM FD�QD�
VHOHNW\ZQHM� ]ELyUFH� RGSDGyZ�� D� QDVW SQLH� NLHURZDQLH� SRV]F]HJyOQ\FK� VWUXPLHQL� RGSDGyZ� GR�
Z\NRU]\VWDQLD� OXE� XQLHV]NRGOLZLHQLD�� $NWXDOQLH��
�� PLHV]NDQLHF� % G]LQD� SURGXNXMH� ���� P

=
� RGSDGyZ� QD� URN�� 'OD� EOLVNR� ������ PLHV]ND FyZ� % G]LQD�

REVáXJ � Z\ZR]X� RGSDGyZ� ]DSHZQLD� 3�7�+�8�� �,QWHUSURPH[��� NWyUH� MHVW� MHGQRRVRERZ � VSyáN � ]�
RJUDQLF]RQ � RGSRZLHG]LDOQR FL � *PLQ\� 0LDVWD� % G]LQ�� 2GSDG\� Z� FDáR FL� Z\ZR RQH� V � QD� Z\V\SLVND�
NRPXQDOQH� Z� 6LHPLDQRZLFDFK� O VNLFK� RUD]� Z� :RMNRZLFDFK�� =DáR HQLD� SURJUDPRZH� JRVSRGDUNL�
RGSDGDPL�NRPXQDOQ\PL�QD�WHUHQLH�*PLQ\�% G]LQ�]RVWDá\�SU]\JRWRZDQH�Z������U���D�REHFQLH�UR]SRF] WR�
SUDFH� QDG� 6WXGLXP� :\NRQDOQR FL� �6\VWHPX� *RVSRGDUNL� 2GSDGDPL��
Z�JPLQDFK�SRZLDWX�E G]L VNLHJR����
�
�
�
�
�

�����3RG]LDá�QD�MHGQRVWNL�ELODQVRZH�
�
:�PLH FLH�% G]LQ��Z�MHJR�DNWXDOQ\FK�JUDQLFDFK��PR QD�Z\RGU EQLü�QDVW SXM FH�XUEDQLVW\F]QH�MHGQRVWNL�
VWUXNWXUDOQH��
³ UyGPLH FLH´�
�� G]LHOQLFD� PLHV]NDQLRZR� �� XVáXJRZD�� ]ORNDOL]RZDQD� SU]\� OLQLL� NROHMRZHM� .DWRZLFH� ±� =DZLHUFLH�� R�

]DE\WNRZ\P� FKDUDNWHU]H�� SU]H]QDF]RQD� GR� UHZDORU\]DFML� XNáDGX� XUEDQLVW\F]QHJR�� 3U]HZLGXMH� VL �
PRGHUQL]DFM � ]X \WHM� L� ]áHM� WHFKQLF]QLH� VXEVWDQFML� PLHV]NDQLRZHM� RUD]� ]DEXGRZ � MHGQRURG]LQQ � L�
ZLHORURG]LQQ � Z� OXNDFK� L� SORPEDFK�� UyGPLH FLH�� Z� NWyU\P� ]ORNDOL]RZDQD� MHVW� ZL NV]R ü� XU] GyZ��
LQVW\WXFML� RUD]� LQQ\FK� RELHNWyZ� X \WHF]QR FL� SXEOLF]QHM� VSHáQLD� URO � R URGND� DGPLQLVWUDF\MQR�
XVáXJRZHJR��=DSRWU]HERZDQLH�PRF\�FLHSOQHM�]�V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR�
���0:��

³*]LFKyZ´�
�� G]LHOQLFD� PLHV]NDOQD� R� ]RUJDQL]RZDQHM� ]DEXGRZLH� PDá\FK� GRPyZ� PLHV]NDOQ\FK�� X]XSHáQLDM F\FK�

EXGRZQLFWZR� MHGQRURG]LQQH�� RUD]� RVLHGOX� PLHV]NDOQ\P� ³=DPNRZD´� R� ]DEXGRZLH� ZLHORURG]LQQHM��
2SUyF]� ]ORNDOL]RZDQ\FK� Z� SRáXGQLRZR�]DFKRGQLHM� F] FL� G]LHOQLF\� �SU]\� WUDVLH� V]\ENLHJR� UXFKX�
.DWRZLFH� ±�:DUV]DZD��6WDFML�2EVáXJL�6DPRFKRGyZ�RUD]�=DMH]GQL� 7UDPZDMRZHM��Z\VW SXM � MHG\QLH�
UR]SURV]RQH�� GUREQH� RELHNW\� XVáXJRZH� L� U]HPLH OQLF]H� QLH� ]PLHQLDM FH�PLHV]NDQLRZHJR� FKDUDNWHUX�
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G]LHOQLF\��=DSRWU]HERZDQLH�PRF\�FLHSOQHM�]�V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR����
0:��

³0DáRE G]´�
�� G]LHOQLFD� JUDQLF] FD� RG� SRáXGQLD� ]� 6RVQRZFHP� UR]FL JD� VL �PL G]\� WRUDPL� NROHMRZ\PL� .DWRZLFH� ±�

=DZLHUFLH�� D� WUDV � V]\ENLHJR� UXFKX�� 2EHMPXMH� REV]DU��
R� FKDUDNWHU]H� SU]HP\VáRZ\P� ]� QLHZLHON � LOR FL � MHGQR�� L� GZXURG]LQQHM� ]DEXGRZ\� PLHV]NDOQHM��
]ORNDOL]RZDQHM� JáRZQLH� SR� ]DFKRGQLHM� VWURQLH� XOLF\� 0DáRE G]NLHM�� &KDUDNWHU� G]LHOQLF\� QDGDM � OLF]QH�
]DNáDG\� SU]HP\VáRZH� SRáR RQH� PL G]\� U]HN ��
L� WRUDPL� NROHMRZ\PL��:�G]LHOQLF\� WHM� ]ORNDOL]RZDQH�V �P�LQ��(OHNWURFLHSáRZQLD� ³% G]LQ´�� ³0RVWRVWDO´� L�
LQQH�� =DFKRGQL � F] ü� G]LHOQLF\� ]DMPXM � WHUHQ\� RJUyGNyZ� G]LDáNRZ\FK�� =DSRWU]HERZDQLH� PRF\�
FLHSOQHM�]�V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR���0:��

³6\EHUND´�
�� G]LHOQLFD�R�FKDUDNWHU]H�Z\ELWQLH�PLHV]NDOQ\P��3RG�Z]JO GHP�EXGRZQLFWZD�PLHV]NDQLRZHJR�VWDQRZL�

MHGQRVWN � ]DPNQL W � ]� SODQRZDQ\P� ]DJ V]F]HQLHP��2EHFQLH� 6\EHUND� MHVW� QDMZL NV]\P� QD� WHUHQLH�
% G]LQD� VNXSLVNLHP� ]DEXGRZ\� LQWHQV\ZQHM�� :� G]LHOQLF\� WHM� PLHV]ND� RNRáR� ���� PLHV]ND FyZ�
% G]LQD�� 2SUyF]� EXGRZQLFWZD� PLHV]NDQLRZHJR� QD� 6\EHUFH� ]ORNDOL]RZDQH� V � MHG\QLH� XVáXJL�
SRGVWDZRZH� L� SRQDGSRGVWDZRZH�� 1LH� Z\VW SXM � QDWRPLDVW� RELHNW\� SU]HP\VáRZH�� =DSRWU]HERZDQLH�
PRF\�FLHSOQHM�]�V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR����0:��

³.VDZHUD´�
�� G]LHOQLFD� QD� SRJUDQLF]X� ' EURZ\� *yUQLF]HM� R� SU]HZDG]H� IXQNFML� PLHV]NDQLRZHM���

:� REU ELH� G]LHOQLF\� ]ORNDOL]RZDQH� V � MHG\QLH� QLHZLHONLH� ]DNáDG\� R� FKDUDNWHU]H� U]HPLH OQLF]\P��
2SUyF]� WHJR�� QD� REV]DU]H� .VDZHU\�� ]ORNDOL]RZDQD� MHVW� 6WDFMD� 8]GDWQLDQLD� :RG\�� ]DRSDWUXM FD� Z�
ZRG � ZL NV] � F] ü� % G]LQD�� =DSRWU]HERZDQLH� PRF\� FLHSOQHM� ]� V\VWHPX� FLHSáRZQLF]HJR� QD� W\P�
REV]DU]H�Z\QRVL�RNRáR����0:��

³àDJLV]D´�
�� G]LHOQLFD� R� FKDUDNWHU]H� SU]HP\VáRZ\P� REHMPXM FD� SyáQRFQ � F] ü� PLDVWD� % G]LQD�� 1D� WHUHQLH�

àDJLV]\� ]ORNDOL]RZDQ\FK� MHVW� V]HUHJ� ]DNáDGyZ� SU]HP\VáRZ\FK�� Z� W\P� (OHNWURZQLD� ³àDJLV]D´�� :�
àDJLV]\� QD� WHUHQLH� E\áHM� NRSDOQL� RGNU\ZNRZHM�� ]ORNDOL]RZDQH� MHVW� VNáDGRZLVNR� SRSLRáyZ�
HOHNWURZQLDQ\FK� ]� (O�� ³àDJLV]D´��
L�(&�³% G]LQ´��3RG�Z]JO GHP�FKDUDNWHUX�EXGRZQLFWZD�SU]HZD D�]DEXGRZD�MHGQRURG]LQQD��MHG\QLH�Z�
UHMRQLH� (OHNWURZQL� ]QDMGXMH� VL � QLHZLHOND� LOR ü� ]DEXGRZ\� LQWHQV\ZQHM� �W]Z�� RVLHGOH� DZDU\MQH���
=DSRWU]HERZDQLH�PRF\�FLHSOQHM�]�V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR���0:��

³:DUSLH´�
�� REHMPXMH� ZVFKRGQL � F] ü� PLDVWD� QD� SRJUDQLF]X� ' EURZ\� *yUQLF]HM� L� 6RVQRZFD�� ']LHOQLFD� R�

FKDUDNWHU]H� PLHV]NDOQR� ±� SU]HP\VáRZ\P�� %XGRZQLFWZR� PLHV]NDQLRZH��
R� PDáHM� LQWHQV\ZQR FL� ]DEXGRZ\� VNXSLRQH� MHVW� Z� UDPDFK� RVLHGOD� :DUSLH� ±� =DFKyG�� QDWRPLDVW�
LQWHQV\ZQD�]DEXGRZD�ZLHORURG]LQQD�VNXSLRQD�MHVW�Z�UDPDFK�RVLHGOD�:DUSLH�±�:VFKyG�QD�SRJUDQLF]X�
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]� ' EURZ � *yUQLF] �� 3U]HP\Vá�� JáyZQLH� +XWD� ³% G]LQ´�� )DEU\ND� 3U]HZRGyZ� (QHUJHW\F]Q\FK� RUD]�
ED]\� L�]DSOHF]D�3.6��0RVWRVWDOX�RUD]�V]HUHJX� LQQ\FK�PQLHMV]\FK�SU]HGVL ELRUVWZ��]ORNDOL]RZDQH�V ��
Z� SRáXGQLRZHM� F] FL� G]LHOQLF\�� 3RáXGQLRZR� ±� ZVFKRGQL � F]H ü� :DUSLD�� JUDQLF] F ��
]� 6RVQRZFHP�� ]DMPXM � WHUHQ\� UROQLF]H� RUD]� F] FLRZR�QLHX \WNL�� =DSRWU]HERZDQLH�PRF\� FLHSOQHM� ]�
V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR����0:��

³*URG]LHF´�
�� G]LHOQLFD�REHMPXM FD�F] ü�PLDVWD�QD�]DFKyG�RG�WUDV\�V]\ENLHJR�UXFKX�.DWRZLFH�±�:DUV]DZD��D �GR�

JUDQLF� :RMNRZLF�� NWyUH� GR� ����� URNX� ZFKRG]Lá\� Z� VNáDG� % G]LQD���
D� REHFQLH� VWDQRZL � RGU EQ � MHGQRVWN � DGPLQLVWUDF\MQ �� *URG]LHF�� D� V]F]HJyOQLH� MHJR� F] ü�
SRáXGQLRZD��MHVW�G]LHOQLF �R�FKDUDNWHU]H�UROQLF]\P��=DEXGRZD�PLHV]NDQLRZD�WR�JáyZQLH�EXGRZQLFWZR�
MHGQRURG]LQQH� ]� QLHZLHON � LOR FL � EXG\QNyZ� ZLHORURG]LQQ\FK�� ]ORNDOL]RZDQ\FK� JáyZQLH� Z� FHQWUXP��
=DSRWU]HERZDQLH�PRF\�FLHSOQHM�]�V\VWHPX�FLHSáRZQLF]HJR�QD�W\P�REV]DU]H�Z\QRVL�RNRáR���0:��

�
'OD� SUDZLGáRZHM� L� HIHNW\ZQHM� RFHQ\� VWDQX� ]DRSDWU]HQLD�PLDVWD�Z�QR QLNL� HQHUJLL� QLH]E GQH�JáyZQLH� GOD�
SRNU\FLD�SRWU]HE�FLHSOQ\FK��RUD]�GOD�SRWU]HE�SODQRZDQLD�HQHUJHW\F]QHJR�SU]HSURZDG]RQR�SRG]LDá�PLDVWD�
QD�HQHUJHW\F]QH�MHGQRVWNL�ELODQVRZH��
�
3U]\�RNUH ODQLX�WHJR�SRG]LDáX�NLHURZDQR�VL �QDVW SXM F\PL�SU]HVáDQNDPL��

- SU]\QDOH QR ü�WHUHQX�GR�G]LHOQLF\���MHGQRVWNL�XUEDQLVW\F]QHM���
- URG]DM� MHGQRVWNL� HQHUJHW\F]QHM�� MHGQRURGQHM� Z� PLDU � PR OLZR FL� SRG� Z]JO GHP� IXQNFML�

X \WNRZDQLD�WHUHQX�L�FKDUDNWHU\VW\NL�EXGRZQLFWZD��
- Z�PLDU �PR OLZR FL�MHGQRURGQ\�VSRVyE�]DRSDWU]HQLD�Z�FLHSáR��

�
5RG]DMH�MHGQRVWHN�HQHUJHW\F]Q\FK�FKDUDNWHU\]XM �VL �QDVW SXM F\PL�FHFKDPL��
� REV]DU\�PLHV]NDQLRZH� �� VNáDGDM � VL � QD� QLH� EXG\QNL�PLHV]NDOQH� �REHMPXM FH� EXGRZQLFWZR�Z\VRNLH�

W\SX� EORNL�� EXGRZQLFWZR� ZLHORURG]LQQH� �� NDPLHQLFH�� EXGRZQLFWZR� MHGQRURG]LQQH� SRMHG\QF]H� OXE�
V]HUHJRZH���RUD]�EXG\QNL�L�ORNDOH�]ZL ]DQH�EH]SR UHGQLR�]�REVáXJ �PLHV]ND FyZ�RVLHGOD�WM��RVLHGORZD�
VLHü�KDQGORZD��V]NRá\��SU]HGV]NROD��JDELQHW\�OHNDUVNLH�LWS��

� REV]DU\� XVáXJRZR� �� PLHV]NDQLRZH� �� VNáDGDM � VL � QD� QLH� EXG\QNL� PLHV]NDOQH�� QD� RJyá� R� ]DEXGRZLH�
]ZDUWHM�� RUD]� EXG\QNL� W\SRZR� XVáXJRZH�� 2EV]DU\� WH� FKDUDNWHU\]XM � VL � GX � NRQFHQWUDFM � XVáXJ� R�
FKDUDNWHU]H� RJyOQRPLHMVNLP��'R�RELHNWyZ� WHJR� W\SX� ]DOLF]D�VL � XU] G\�� ELXUD�� EDQNL� L� LQQH� LQVW\WXFMH�
ILQDQVRZH��LQVW\WXFMH�Z\PLDUX�VSUDZLHGOLZR FL��RELHNW\�NXOWXU\�L�R ZLDW\���SRF]WD��SROLFMD��RELHNW\�VáX E\�
]GURZLD�LWS��

� VXEVWDQGDUG\���WR�V]F]HJyOQ\�URG]DM�REV]DUyZ�PLHV]NDQLRZ\FK��GOD�NWyU\FK�VXEVWDQFMH�PLHV]NDQLRZH�
QLH� VSHáQLDM � ZVSyáF]HVQ\FK� Z\PRJyZ� MDNR FLRZ\FK�� 2EV]DU\� WH� QLHNLHG\� REM WH� V � RFKURQ �
NRQVHUZDWRUVN ��GOD�NWyU\FK�Z\PDJDQH�E G]LH�SU]HSURZDG]HQLH�G]LDáD � W]Z�� UHZLWDOL]DFML�� OXE�WH �QLH�
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SU]HZLGXMH�VL �WDNLHM�RFKURQ\�L�SRV]F]HJyOQH�RELHNW\�PRJ �E\ü�SU]HGPLRWHP�Z\EXU]H ��1D�REV]DUDFK�
W\FK� SODQRZDQLH� HQHUJHW\F]QH� PXVL� ]� MHGQHM� VWURQ\� ]DSHZQLü� ]DRSDWU]HQLH� Z� FLHSáR��
L� LQQH� QR QLNL� HQHUJLL� GOD� VWDQX� LVWQLHM FHJR�� D� MHGQRF]H QLH� SRZLQQR� E\ü� QDNLHURZDQH� QD� VWDQ�
GRFHORZ\��

� REV]DU\�SU]HP\VáRZH��OXE�SU]HP\VáRZR�VNáDGRZH���WR�REV]DU\�]DM WH�SRG�G]LDáDOQR ü�SU]HP\VáRZ ��QD�
ED]\�L�]DSOHF]D��QD�SRPLHV]F]HQLD�PDJD]\QRZH�LWS���

� REV]DU\�VSHFMDOQH���WR�REV]DU\�R�V]F]HJyOQ\FK�FHFKDFK��NWyU\FK�QLH�PR QD�]DNZDOLILNRZDü�GR� DGQHJR�
]�Z\PLHQLRQ\FK�REV]DUyZ�L�Z\PDJDM FH�LQG\ZLGXDOQHJR�SRGHM FLD�Z�]DNUHVLH�RFHQ\�SRWU]HE�FLHSOQ\FK�
L�VSRVREyZ�LFK�]DVSRNDMDQLD��

� REV]DU\� �� WHUHQ\� ]LHORQH� �� V � WR� WHUHQ\� ]DM WH� SU]H]� ODV\�� á NL�� WHUHQ\� UROQH�� ]ELRUQLNL� ZRGQH� LWS��
SRVLDGDM FH� ]HURZH�� OXE� ODGRZH� SRWU]HE\� HQHUJHW\F]QH� Z� VWRVXQNX��
GR�]DMPRZDQHM�SRZLHU]FKQL� L�QLH�SU]HZLGXMH�VL �Z]URVWX� WHJR�]DSRWU]HERZDQLD��:\PDJDQH�SRWU]HE\�
SRNU\ZDQH�V �ZJ�UR]ZL ]D �LQG\ZLGXDOQ\FK���

� REV]DU\� PLHV]DQH� �� WR� REV]DU\�� QD� NWyU\FK� Z\VW SXMH� WDNLH� SU]HPLHV]DQLH� Z\PLHQLRQ\FK� ZF]H QLHM�
IXQNFML�� H�UR]ELFLH�LFK�QD�MHGQRURGQH�MHGQRVWNL�VWDMH�VL �QLHFHORZH��

� REV]DU\� HQHUJHW\F]QLH� SXVWH� �� WR� REV]DU\�� QD� NWyU\FK� EUDN� MHVW� REHFQLH��
L�Z�SODQRZDQHM�SU]\V]áR FL�QLH�Z\VW SL �SRWU]HE\�FLHSOQH��WHUHQ\�UROQH��SDUNL��FPHQWDU]H��ODV\��]ELRUQLNL�
ZRGQH��� =RVWDQ � RQH� SRPLQL WH� ]DUyZQR� Z� ELODQVRZDQLX� VWDQX� LVWQLHM FHJR�� MDN� L� Z� SODQRZDQLX�
HQHUJHW\F]Q\P��

�
%LRU F� SRG� XZDJ � ZV]\VWNLH� Z\PLHQLRQH� NU\WHULD� PLDVWR� SRG]LHORQR� QD� �� HQHUJHW\F]Q\FK� MHGQRVWHN�
ELODQVRZ\FK�� :� SRG]LDOH� SRPLQL WR� REV]DU\� ]LHORQH��
L�HQHUJHW\F]QLH�SXVWH��
�
:�VNáDG�SRV]F]HJyOQ\FK�MHGQRVWHN�VWUXNWXUDOQ\FK�ZFKRG] �QDVW SXM FH�MHGQRVWNL�ELODQVRZH��
��*URG]LHF� � � � MHGQRVWND�ELODQVRZD�QU����
��*]LFKyZ� � � � MHGQRVWND�ELODQVRZD�QU����
��.VDZHUD� � � � MHGQRVWND�ELODQVRZD�QU����
��àDJLV]D� � � � MHGQRVWND�ELODQVRZD�QU�������
��0DáRE G]� � � � MHGQRVWND�ELODQVRZD�QU����
��6\EHUND� � � � MHGQRVWND�ELODQVRZD�QU����
�� UyGPLH FLH� � � MHGQRVWND�ELODQVRZD�QU����
��:DUSLH� � � � MHGQRVWND�ELODQVRZD�QU����
�
3RG]LDá� JPLQ\� QD� MHGQRVWNL� ELODQVRZH� SU]HGVWDZLD� U\VXQHN� ����� =HVWDZLHQLH� SRZLHU]FKQL� L� QD]Z\�
MHGQRVWHN�ELODQVRZ\FK�SU]HGVWDZLRQR�Z�WDEHOL������
�
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5\VXQHN������3RG]LDá�PLDVWD�QD�MHGQRVWNL�ELODQVRZH�

�
��������������������������������7DEHOD������-HGQRVWNL�ELODQVRZH�

-HGQRVWND�ELODQVRZD� 3RZLHU]FKQLD�
1U� 1D]ZD� >KD@�
�� 0DáRE G]� ����
�� 6\EHUND� ����
�� UyGPLH FLH� ����
�� :DUSLH� ����
�� .VDZHUD� ����
�� *]LFKyZ� ����
�� àDJLV]D�±�:VFKyG� ����
�� àDJLV]D�±�&HQWUXP� ����
�� *URG]LHF� ������

5$=(0� ������
�
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�
�������&KDUDNWHU\VW\ND�MHGQRVWHN�ELODQVRZ\FK�
�
-HGQRVWND�ELODQVRZD�QU���±�0DáRE G]��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��SU]HP\Vá��
2EV]DU��REHMPXM F\�SRáXGQLRZ �F] ü�% G]LQD��*UDQLFH� MHGQRVWNL�SRNU\ZDM �VL �RG�VWURQ\�ZVFKRGQLHM�]�
U]HN � &]DUQ � 3U]HPV] � L� WRUDPL� NROHMRZ\PL�� RG� SRáXGQLD��
]�PLDVWHP�6RVQRZLHF��RG�]DFKRGX�]�PLDVWHP�&]HODG ��D�RG�SyáQRF\�]�XOLF �3LáVXGVNLHJR��
=DEXGRZD��PLHV]NDQLRZD� ]� SU]HZDJ � MHGQRURG]LQQHM�� RUD]� ]DEXGRZD�SU]HP\VáRZD��P�LQ��(&� ³% G]LQ´��
³0RVWRVWDO´�� O�=�3�&�³+DQND´��
&KDUDNWHU� RJU]HZDQLD�� ]GHF\GRZDQD�ZL NV]R ü�]DVREyZ�PLHV]NDQLRZ\FK�]ORNDOL]RZDQ\FK�Z� MHGQRVWFH�
RJU]HZDQD� MHVW� SRSU]H]� V\VWHP� FLHSáRZQLF]\� ]DVLODQ\��
]�(OHNWURZQL�³àDJLV]D´�L�F] FLRZR�]�(&�³% G]LQ´��
�
-HGQRVWND�ELODQVRZD�QU���±�6\EHUND��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��
2EV]DU��REHMPXM F\�SRáXGQLRZ �F] ü�% G]LQD��*UDQLFH�MHGQRVWNL�SU]HELHJDM �Z]GáX �QDVW SXM F\FK�XOLF��
RG�SyáQRF\�XO��&]HODG]N ��RG�ZVFKRGX�XO��0DáRE G]N ��RG�SRáXGQLD�XO��3LáVXGVNLHJR��D�RG�]DFKRGX�GURJ �
NUDMRZ �QU�����
=DEXGRZD��PLHV]NDQLRZD�ZLHORURG]LQQD��
&KDUDNWHU� RJU]HZDQLD�� MHGQRVWND� ]DRSDWU\ZDQD� MHVW� Z� FLHSáR� JáyZQLH� ]� V\VWHPX� FLHSáRZQLF]HJR�
]DVLODQHJR�]�(OHNWURZQL�³àDJLV]D´��
�
-HGQRVWND�ELODQVRZD�QU���±� UyGPLH FLH��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��XVáXJL��
2EV]DU�� REHMPXM F\� URGNRZ � F] ü� % G]LQD�� *UDQLFD� MHGQRVWNL� RG� ]DFKRGX� SU]HELHJD� Z]GáX � U]HNL�
&]DUQHM�3U]HPV]\��XO��3LáVXGVNLHJR��RUD]�XO��0DáRE G]N ��RG�SyáQRF\�Z]GáX �U]HNL�&]DUQHM�3U]HPV]\��RG�
ZVFKRGX� Z]GáX � WRUyZ� NROHMRZ\FK�� D� RG� SRáXGQLD��
XO�����/LVWRSDGD�L�XO��.UDVLFNLHJR��
=DEXGRZD��XVáXJRZD��PLHV]NDQLRZD�MHGQR�L�ZLHORURG]LQQD��
&KDUDNWHU� RJU]HZDQLD�� ]GHF\GRZDQD�ZL NV]R ü�]DVREyZ�PLHV]NDQLRZ\FK�]ORNDOL]RZDQ\FK�Z� MHGQRVWFH�
RJU]HZDQD� MHVW� SLHFDPL�Z JORZ\PL�� RUD]� F] FLRZR�SRSU]H]�V\VWHP�FLHSáRZQLF]\� ]DVLODQ\� ]�(OHNWURZQL�
³àDJLV]D´��
�
-HGQRVWND�ELODQVRZD�QU���±�:DUSLH��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��SU]HP\Vá��
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2EV]DU��REHMPXM F\�SRáXGQLRZR�ZVFKRGQL �F] ü�% G]LQD��*UDQLFH�MHGQRVWNL�SRNU\ZDM �VL �RG�SyáQRF\�]�
DO��.Ráá WDMD��RG�ZVFKRGX�]�PLDVWHP�' EURZD�*yUQLF]D��RG�SRáXGQLD�]�PLDVWHP�6RVQRZLHF��D�RG�]DFKRGX�
]�WRUDPL�NROHMRZ\PL��
=DEXGRZD��PLHV]NDQLRZD�ZLHOR�L�MHGQRURG]LQQD��RUD]�SU]HP\VáRZD�P�LQ��+XWD�³% G]LQ´��
&KDUDNWHU�RJU]HZDQLD��MHGQRVWND�]DVLODQD�MHVW�Z�FLHSáR�]�V\VWHPX�FLHSáRZQLF]HJR�]DVLODQHJR�]�(OHNWURZQL�
³àDJLV]D´� RUD]� SU]H]� UR]ZL ]DQLD� LQG\ZLGXDOQH� RSDUWH��
Z�JáyZQHM�PLHU]H�QD�Z\NRU]\VWDQLX�Z JOD�Z�SLHFDFK�L�NRWáDFK��
�
-HGQRVWND�ELODQVRZD�QU���±�.VDZHUD��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��
2EV]DU�� REHMPXMH� ZVFKRGQL � F] ü� % G]LQD�� *UDQLFD� MHGQRVWNL� SU]HELHJD� RG� SRáXGQLD� DO�� .Ráá WDMD�� RG�
]DFKRGX�WRUDPL�NROHMRZ\PL��RG�SyáQRF\�Z]GáX �U]HNL�&]DUQHM�3U]HPV]\��D�RG�ZVFKRGX�JUDQLF]\�]�PLDVWHP�
' EURZD�*yUQLF]D��
=DEXGRZD��PLHV]NDQLRZD�ZLHOR�L�MHGQRURG]LQQD��
&KDUDNWHU�RJU]HZDQLD�� MHGQRVWND� ]DVLODQD� MHVW�Z�FLHSáR�JáyZQLH�]�V\VWHPX�FLHSáRZQLF]HJR�]DVLODQHJR�]�
(OHNWURZQL�³àDJLV]D´��
��
-HGQRVWND�ELODQVRZD�QU���±�*]LFKyZ��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��SU]HP\Vá��
2EV]DU��REHMPXMH� URGNRZ �F] ü�% G]LQD��*UDQLFD�MHGQRVWNL�SRNU\ZD�VL �RG�]DFKRGX�]�GURJ �NUDMRZ �QU�
����RG�SyáQRF\�]�XO��2GNU\ZNRZ ��D�RG�SRáXGQLD�]�U]HN �&]DUQ �3U]HPV] �L�XO��&]HODG]N ��
=DEXGRZD��PLHV]NDQLRZD�ZLHOR��L�MHGQRURG]LQQD��
&KDUDNWHU�RJU]HZDQLD��UR]ZL ]DQLD�LQG\ZLGXDOQH�RSDUWH�Z�JáyZQHM�PLHU]H�R�V\VWHP�FLHSáRZQLF]\�]DVLODQ\�
]�(OHNWURZQL�³àDJLV]D´��
�
-HGQRVWND�ELODQVRZD�QU���±�àDJLV]D�:VFKyG��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��SU]HP\Vá��
2EV]DU�� REHMPXMH� SyáQRFQR�ZVFKRGQL � F] ü� % G]LQD�� *UDQLFH� MHGQRVWNL� SRNU\ZDM � VL � RG� ZVFKRGX� ]�
U]HN �&]DUQ �3U]HPV] ��RG�SRáXGQLD�]�RVLHGOHP�%U]R]RZLFD�RG�]DFKRGX�Z]GáX �XO�� ZLHUF]HZVNLHJR�L�XO��
3RNRMX��D�RG�SyáQRF\�JUDQLF]\�]�JPLQ �3VDU\��
=DEXGRZD��PLHV]NDQLRZD�MHGQRURG]LQQD�RUD]�SU]HP\VáRZD�P�LQ��(O��³àDJLV]D´��
&KDUDNWHU� RJU]HZDQLD�� UR]ZL ]DQLD� LQG\ZLGXDOQH� RSDUWH� Z� JáyZQHM� PLHU]H��
R� Z\NRU]\VWDQLH� Z JOD� Z� SLHFDFK� L� NRWáDFK� RUD]� R� V\VWHP� FLHSáRZQLF]\� ]DVLODQ\��
]�(OHNWURZQL�³àDJLV]D´��
�
-HGQRVWND�ELODQVRZD�QU���±�àDJLV]D�&HQWUXP��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��SU]HP\Vá��
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2EV]DU��REHMPXMH�SyáQRFQ �F] ü�% G]LQD��*UDQLFH�MHGQRVWNL�SRNU\ZDM �VL �RG�ZVFKRGX�Z]GáX �JUDQLF\�]�
JPLQ �3VDU\�L�GDOHM�XO��3RNRMX�L�XO�� ZLHUF]HZVNLHJR��RG�SRáXGQLD�]�XO��2GNU\ZNRZ ��RG�]DFKRGX�L�SyáQRF\�
JUDQLF]\�]�JPLQ �3VDU\��
=DEXGRZD��PLHV]NDQLRZD�ZLHOR�L�MHGQRURG]LQQD��
&KDUDNWHU� RJU]HZDQLD�� UR]ZL ]DQLD� LQG\ZLGXDOQH� RSDUWH� R� Z JLHO� RUD]� V\VWHP� FLHSáRZQLF]\� ]DVLODQ\� ]�
(OHNWURZQL�³àDJLV]D´��
�
-HGQRVWND�ELODQVRZD�QU���±�*URG]LHF��
)XQNFMD�ZLRG FD��PLHV]NDOQLFWZR��
2EV]DU��REHMPXMH�G]LHOQLF �*URG]LHF�]QDMGXM F �VL �Z�]DFKRGQLHM�F] FL�% G]LQD��
=DEXGRZD��PLHV]NDQLRZD�ZLHOR��L�MHGQRURG]LQQD��
&KDUDNWHU� RJU]HZDQLD�� UR]ZL ]DQLD� LQG\ZLGXDOQH� RSDUWH� JáyZQLH� R� Z JLHO� RUD]� V\VWHP� FLHSáRZQLF]\�
]DVLODQ\�]�:2-=(&�X��
�

�������8WUXGQLHQLD�]ZL ]DQH�]�HOHPHQWDPL�JHRJUDILF]Q\PL�
�
$NZHQ\�L�FLHNL�ZRGQH�
5]HND� &]DUQD� 3U]HPV]D� ZUD]� ]� RNDODM F\PL� WHUHQDPL� VWDQRZL � XWUXGQLHQLH� GOD� UR]ZRMX� V\VWHPX�
FLHSáRZQLF]HJR�L�JD]RZQLF]HJR��
�
2EV]DU\�QLHSHZQH�JHRORJLF]QLH�
:V]HONLH� QRZH� LQZHVW\FMH� Z\PDJDM � Z\NRQDQLD� EDGD � JHRORJLF]QR�LQ \QLHUVNLFK�� =ZL ]DQH� WR� MHVW� ]�
Z\VW SXM F\PL�SRG�WHUHQHP�% G]LQD�Z\URELVN�SRNRSDOQLDQ\FK��
�
7UDV\�NRPXQLNDF\MQH�
0LDVWR� SU]HFLQD� OLQLD� NROHMRZD� Z� RULHQWDFML� SRáXGQLH� �� ZVFKyG�� 2EV]DU� NROHMRZ\� MDN� Z\ HM� VWDQRZL�
XWUXGQLHQLH�GOD�UR]ZRMX�V\VWHPyZ�HQHUJHW\F]Q\FK���
:� SU]\SDGNX� WUDV� VDPRFKRGRZ\FK� R� VWRSQLX� XWUXGQLHQLD� GHF\GXMH� QDW HQLH� UXFKX�� ]QDF]HQLH�
WUDQVSRUWRZH�GURJL�L�MHM�V]HURNR ü��*áyZQ\PL�GURJDPL�SU]HELHJDM F\PL�SU]H]�PLDVWR�V ��GURJD�NUDMRZD�QU�
��� �UHODFML� SyáQRF� ±� SRáXGQLH�� RUD]� GURJD� ZRMHZyG]ND��
QU������UHODFML�ZVFKyG�±�]DFKyG���
�
5]H ED�WHUHQX�
5]H ED�WHUHQX�QLH�VWDQRZL�Z\UD QHJR�XWUXGQLHQLD�GOD�UR]EXGRZ\�L�HNVSORDWDFML�V\VWHPyZ�HQHUJHW\F]Q\FK�
QD�WHUHQLH�PLDVWD���

���������8WUXGQLHQLD�]ZL ]DQH�]�LVWQLHQLHP�REV]DUyZ�SRGOHJDM F\FK�RFKURQLH�



(( HQHUJRHNVSHUW �����������	���

HQHUJLD�L�HNRORJLD �


�� �� �	���������  � ������ ������������ �!� � �!�	��" ��#%$�" �	�!� �&!�����	� '�" �	� �	��� � (�$�� � "!����� " #)�*'�����!#+�,�	� �,'	-�" �!(�. � � " �
/�� ���10�23" � '	� !���,45� ��� �,����� ����� ����'�

63!�!� � " ����7,8�. � � " �*9 $�:���� ����� �	� (!45� ( �5��-1" � 45� �	& �  � � " �!��� �)� �����  45� �!" �

��

�
2EV]DU\�REM WH�RFKURQ �NRQVHUZDWRUVN ��
2EV]DU�REM W\� FLVá �RFKURQ �NRQVHUZDWRUVN �REHMPXM �*yU �=DPNRZ ��ZUD]�]�F] FL � UyGPLH FLD�RUD]�
WHUHQ�SR�E\áHM�FHPHQWRZQL�Z�*URG FX�L�*yU � Z��'RURW\��
�
2EV]DU\�OH QH�
2EV]DU\�OH QH�QLH�VWDQRZL �EDULHU\�Z�UR]ZRMX�V\VWHPyZ�HQHUJHW\F]Q\FK�PLDVWD��


