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EHFQLH� ĞZLDWRZD� HQHUJHW\ND� SRV]XNXMH� DOWHUQDW\ZQ\FK� ĨUyGHá� HQHUJLL� RG�
QDZLDOQ\FK� 2ERN�SDOLZ�NRQZHQFMRQDOQ\FK��]�SRZRG]HQLHP�REVHUZXMHP\�

SUyE\�Z\NRU]\VWDQLD�RGQDZLDOQ\FK�ĨUyGHá�HQHUJLL��(QHUJLD�RGQDZLDOQD� WR�HQHU�
JLD��NWyUHM�]DVRE\�RGWZDU]DMą�VLĊ�Z�VSRVyE�QDWXUDOQ\��EH]�LQJHUHQFML�F]áRZLHND�
NWyUHM�Z\NRU]\VWDQLH�QLH�SRZRGXMH�]PLDQ\�VWDQX�ĨUyGáD�WHM�HQHUJLL�DQL�]DNáyFH�
QLD� ĞURGRZLVND� QDWXUDOQHJR� �*URQRZLF]� ������� $E\� HQHUJLĊ� WĊ� Z\NRU]\VWDü��
QDOHĪ\�Mą�SU]HNV]WDáFLü��0RĪQD�WHJR�GRNRQDü�Z\NRU]\VWXMąF�SRPSĊ�FLHSáD��F]\OL�
XU]ąG]HQLH� RG]\VNXMąFH� FLHSáR� ]� RWRF]HQLD� L� SU]HND]XMąFH� GR� RGELRUQLND� �/DQ�
JOH\� ������� ']LĊNL� SRPSLH� FLHSáD�PRĪOLZH� MHVW� SU]HWZDU]DQLH� QLVNRWHPSHUDWX�
URZHJR�FLHSáD�QD�Z\ĪV]\�SR]LRP�HQHUJHW\F]Q\��8PRĪOLZLD�WR�HIHNW\ZQH�Z\NR�
U]\VWDQLH� FLHSáD� Z� FHOX� RJU]HZDQLD� SRPLHV]F]HĔ�� SU]\JRWRZDQLD� FLHSáHM� ZRG\�
XĪ\WNRZHM��RJU]HZDQLD�ZRG\�Z�EDVHQDFK�RUD]�ZHQW\ODFML�L�NOLPDW\]DFML��.DPSD�
������� 3RPS\� FLHSáD� SUDFXMą� QD� RGZURWQHM� ]DVDG]LH� QLĪ� WUDG\F\MQH� V\VWHP\�
RJU]HZDQLD�� .RU]\VWDMą� ]� ]DVREyZ� HQHUJLL� ]DNXPXORZDQHM� SU]H]� RWDF]DMąFH�
ĞURGRZLVNR��SRVLDGDMąFHM�WHPSHUDWXUĊ�QLĪV]ą��QLĪ�Z\PDJDQD�MHVW�GR�RJU]HZDQLD�
EXG\QNyZ�F]\�ZRG\�XĪ\WNRZHM�L�SRGZ\ĪV]DMą�Mą�GR�QLH]EĊGQHJR�SR]LRPX��5X�
ELN�������

6WąG� WHĪ�SRWU]HED�EDGDĔ��Z� UDPDFK� NWyU\FK�SR]QDMHP\�PRĪOLZRĞFL� ]DVWR�
VRZDQLD�SRPS�FLHSáD�Z�V\VWHPLH�RJU]HZDQLD�EXG\QNX�PLHV]NDOQHJR��SU]\JRWR�

�



��� (XURSD�5HJLRQXP�;;,,, ������
ZDQHJR�SRG�Z\QDMHP�]DUyZQR�Z�OHFLH��MDN�L�Z�]LPLH��:�ZDUXQNDFK�SROVNLFK�GR�
ZVSyáSUDF\� ]� SRPSDPL� FLHSáD� QDMEDUG]LHM� QDGDMą� VLĊ� V\VWHP\� FHQWUDOQHJR�
RJU]HZDQLD� W\SX� ZRGQHJR��:\QLND� WR� ]� IDNWX�� ĪH� &2� ZRGQH� MHVW� QDMEDUG]LHM�
UR]SRZV]HFKQLRQ\P� V\VWHPHP FHQWUDOQHJR� RJU]HZDQLD�� 3RPSD� FLHSáD� Z� W\P�
V\VWHPLH� PRĪH� SUDFRZDü� ]DUyZQR� MDNR� MHG\QH� ĨUyGáR� FLHSáD�� MDN� L� UyZQROHJáH�
EąGĨ�DOWHUQDW\ZQH��1LH]JRGD������ 6]DUJXW�������
ͳǤ ���������������������

&HOHP�DQDOL]\�E\áR�XVWDOHQLH�SDUDPHWUyZ�SUDF\� VRODQNRZHM�SRPS\�FLHSáD�
�63&��Z\WZDU]DMąFHM�HQHUJLĊ�FLHSOQą�QD�SRWU]HE\�RJU]HZDQLD�RUD]�SU]\JRWRZD�
QLD� FLHSOHM� ZRG\� XĪ\WNRZHM� �&:8��Z� EXG\QNX�PLHV]NDOQ\P�� SU]H]QDF]RQ\P�
SRG�Z\QDMHP��SRáRĪRQ\P�QD�SRáXGQLX�3ROVNL�Z�,,,�VWUHILH�NOLPDW\F]QHM�Z�(XUR�
UHJLRQLH� %HVNLG\�� 3U]\MĊWR� Z\NRU]\VWDQLH� GROQHJR� ĨUyGáD� FLHSáD� Z� SRVWDFL� SR�
]LRP\FK� NROHNWRUyZ� JUXQWRZ\FK�Z� XV\WXRZDQ\FK�Z� JUXQWDFK� JOLQLDVW\FK� ZLO�
JRWQ\FK�OXE�SLDV]F]\VW\FK�VXFK\FK��:�SRV]F]HJyOQ\FK�ZDULDQWDFK�SUDF\�SRPS\��
JyUQH�ĨUyGáR�FLHSáD�VWDQRZL�ZRGQD�LQVWDODFMD�JU]HZF]D�R�SDUDPHWUDFK��WHPSHUD�
WXUD� ZRG\� ]DVLODMąFHM� JU]HMQLNL� ��R&�� WHPSHUDWXUD� ZRG\� SRZURWQHM� ��R&� OXE�
RGSRZLHGQLR���R&���R&��3U]\MĊWR�PRQRZDOHQWQ\�V\VWHP�SUDF\�SRPS\�FLHSáD�

$QDOL]Ċ� SU]HSURZDG]RQR� SU]\� Z\NRU]\VWDQLX� NRPSXWHURZHJR� SURJUDPX�
V\PXODF\MQHJR� 9LWR�:3� ILUP\� 9LHVVPDQQ� �ZZZ�ZLHVVPDQQ�SO��� 3R� ZSURZD�
G]HQLX� GDQ\FK� GRW\F]ąF\FK� ORNDOL]DFML� RUD]� VH]RQRZHJR� ]DSRWU]HERZDQLD� QD�
FLHSáR��GOD� ]DáRĪRQ\FK�SDUDPHWUyZ�JUXQWX� RUD]� WHPSHUDWXU� LQVWDODFML� JU]HZF]HM�
SURJUDP� REOLF]\á� QLH]EĊGQą� SRZLHU]FKQLĊ� G]LDáNL�� QD� NWyUHM� ]ORNDOL]RZDQD� EĊ�
G]LH�ZĊĪRZQLFD�DEVRUEHUD��'RGDWNRZR RNUHĞOLá� MHM� GáXJRĞü��ĞUHGQLFĊ�RUD]�ZLHO�
NRĞü�SU]HSá\ZX�VRODQNL��'OD�SU]\MĊW\FK�SRZLHU]FKQL�DEVRUEHUD�SURJUDP�Z\]QD�
F]\á� F]DV� SUDF\� SRPS� Z� SRV]F]HJyOQ\FK� ZDULDQWDFK� RUD]� LORĞü� X]\VNLZDQHM�
HQHUJLL�FLHSOQHM��D�WDNĪH�ZVSyáF]\QQLN�HIHNW\ZQRĞFL�SRPS\��&23���
ʹǤ ������������������������������������

$QDOL]RZDQ\�EXG\QHN�SRáRĪRQ\�MHVW�QD�SRáXGQLX�3ROVNL�Z�,,,�VWUHILH�NOLPD�
W\F]QHM�Z�(XURUHJLRQLH�%HVNLG\�Z�PLHMVFRZRĞFL�-DZRU��-DZRU�MHVW�REHFQLH�SUĊĪ�
Q\P�RĞURGNLHP�]�UR]ZLMDMąF\P�VLĊ�VHNWRUHP�KDQGOX�L�XVáXJ��:�RNROLF\�]QDMGXMH�
VLĊ� IORU\VW\F]Q\� UH]HUZDW� SU]\URG\�:ąZy]� 0\ĞOLERUVNL� L� ]ELRUQLN� UHWHQF\MQ\�
6áXS��1DMEOLĪV]D� VWDFMD�PHWHRURORJLF]QD� ]ORNDOL]RZDQD�Z�%LHOVNX�%LDáHM� RGGD�



*DEULHOD 5XWNRZVND��3LRWU :LFKRZVNL��0DUHN 6URN��$QDOL]D�PRĪOLZRĞFL« ���
ORQD�MHVW�R�RN�����NLORPHWUyZ��%XG\QHN�MHGQRURG]LQQ\�ZROQRVWRMąF\�SRVDGRZLR�
Q\�MHVW�QD�G]LDáFH�R�SRZLHU]FKQL�����P���%XG\QHN�]RVWDá�Z\EXGRZDQ\�Z�ODWDFK�
��� ;;�ZLHNX��SRVLDGD�SRZLHU]FKQLĊ XĪ\WNRZą������P�� 3RGGDQ\�]RVWDá�PRGHU�
QL]DFML� Z� ����� URNX�� .RQG\JQDFMD� PLHV]NDOQD� VNáDGD� VLĊ� ]� �� SRNRL�� NXFKQL��
SU]HGSRNRMX�� áD]LHQNL�RUD]� VSLĪDUQL��1D�NRQG\JQDFML� SDUWHUX� ĞFLDQ\�]HZQĊWU]QH�
Z\NRQDQR�MDNR�ZDUVWZRZH�]�JD]REHWRQX�JU�����FP�RUD]�FHJá\�SHáQHM�JU�����FP�
RFLHSORQH� VW\URSLDQHP� JU�� � FP�� %XG\QHN� SU]H]� FDá\� URN� MHVW� Z\QDMPRZDQ\�
&HQWUDOQH� RJU]HZDQLH� ZRGQH� ]RVWDáR� ]PRGHUQL]RZDQH� QD� SRF]ąWNX� ����� URNX��
,VWQLHMąFH� VWDUH� ĪHOLZQH� JU]HMQLNL� ]DVWąSLRQR� VWDORZ\PL� JU]HMQLNDPL�Sá\WRZ\PL�
W\SX�&RPSDFW����L����ILUP\�3XUPR��ZZZ�SXUPR�FRP� &LHSáD�ZRGD�MHVW�SU]\JR�
WRZ\ZDQD�Z� VH]RQLH�JU]HZF]\P�Z�]DVREQLNX�R�SRMHPQRĞFL����� OLWUyZ�ZVSyá�
SUDFXMąF\P�]�LQVWDODFMD�&2��
͵Ǥ ������������������������������������

2EOLF]HQLD� VH]RQRZHJR� ]DSRWU]HERZDQLD� QD� FLHSáR� Z\NRQDQR� ]JRGQLH�
] PHWRG\Ną�]DZDUWą�Z�QRUPDFK��31�(1�������������31�(1������������� RUD]�
UR]SRU]ąG]HQLX� �5R]SRU]ąG]HQLH«��� 3U]HSURZDG]RQD� FKDUDNWHU\VW\ND� HQHUJH�
W\F]QD�SR]ZROLáD�QD�RNUHĞOHQLH�]DSRWU]HERZDQLD�QD�HQHUJLĊ�XĪ\WNRZą��NRĔFRZą�
L�SLHUZRWQą�Z�DQDOL]RZDQ\P�EXG\QNX��=HEUDQH�GDQH�SU]HGVWDZLRQR�Z�WDEHOL���

7DEHOD �
=DSRWU]HERZDQLH�QD�HQHUJLĊ�XĪ\WNRZą�L�NRĔFRZą

5RG]DM�HQHUJLL =DVLODQD�LQVWDODFMD
=DSRWU]HERZDQLH

VH]RQRZH
�N:K�URN�

=DSRWU]HERZDQLH�VH]RQRZH�
Z�RGQLHVLHQLX�GR�

SRZLHU]FKQL��N:K�URN�P��

(QHUJLD�XĪ\WNRZD
GR�RJU]HZDQLD�4+�QG �� ������ ������
GR�SRGJU]DQLD�&:8�4:�QG ������ ����

6XPD�HQHUJLL
4+�QG � 4:�QG

�� ������ ������

(QHUJLD�NRĔFRZD
GR�RJU]HZDQLD 4.+ �� ������ ������
GR�SRGJU]DQLD�&:8�4.: ������� �����
6XPD�HQHUJLL 4. �� ������ ������

(QHUJLD�SLHUZRWQD
GR�RJU]HZDQLD 43+ �� ������ ������
GR�SRGJU]DQLD�&:8�43: ������� �����

6XPD�HQHUJLL�43 �� ������ ������
ħUyGáR��RSUDFRZDQLH�ZáDVQH�



��� (XURSD�5HJLRQXP�;;,,, ������
ͶǤ �������������������������������Ï������������

'R�REOLF]HQLD�L�RSW\PDOL]DFML�LQVWDODFML�]�JUXQWRZ\P�Z\PLHQQLNLHP�FLHSáD�
Z\NRU]\VWDQR� SURJUDP� V\PXODF\MQ\� ILUP\� 9LHVVPDQQ� �ZZZ�ZLHVVPDQQ�SO���
3RUyZQDQR�QDVWĊSXMąFH�ZDULDQW\�SUDF\�SRPS\�FLHSáD�

± JUXQW�JOLQD�ZLOJRWQD��WHPSHUDWXUD�ĨUyGáD�JyUQHJR��JU]HMQLNL��������
± JUXQW�JOLQD�ZLOJRWQD��WHPSHUDWXUD�ĨUyGáD�JyUQHJR��JU]HMQLNL��������
± JUXQW�SLDVHN�VXFK\��WHPSHUDWXUD�ĨUyGáD�JyUQHJR��JU]HMQLNL��������
± JUXQW�SLDVHN�VXFK\��WHPSHUDWXUD�ĨUyGáD�JyUQHJR��JU]HMQLNL��������
3R�ZSURZDG]HQLX�GDQ\FK�EDGDQHJR�EXG\QNX�GR�SURJUDPX��X]\VNDQR�PLH�

VLĊF]QH�]DSRWU]HERZDQLH�QD�FLHSáR��U\V� ����

5\VXQHN ���0LHVLĊF]QH�]DSRWU]HERZDQLH�QD�FLHSáR�
ħUyGáR��RSUDFRZDQLH�ZáDVQH�

=DSRWU]HERZDQLH� GOD�ZV]\VWNLFK� UR]SDWU\ZDQ\FK�ZDULDQWyZ� MHVW� MHGQDNR�
ZH�� JG\Ī� Z\QLND� RQR� ]� ORNDOL]DFML EXG\QNX� L� MHJR� HQHUJRFKáRQQRĞFL�� D� QLH�
] ]DVWRVRZDQHM� SRPS\� FLHSáD�� 1DMZ\ĪV]H� ]DSRWU]HERZDQLH� QD� FLHSáR� REVHUZX�
MHP\�Z� RNUHVLH� ]LPRZ\P�� NLHG\�Z\VWĊSXMą� QDMQLĪV]H� WHPSHUDWXU\� ]HZQĊWU]QH��
: RNUHVLH�RG�F]HUZFD�GR�ZU]HĞQLD�]DSRWU]HERZDQLH�QD�FLHSáR�Z\QLND�Z\áąF]QLH�
] SU]\JRWRZDQLD�FLHSáHM�ZRG\�XĪ\WNRZHM��



*DEULHOD 5XWNRZVND��3LRWU :LFKRZVNL��0DUHN 6URN��$QDOL]D�PRĪOLZRĞFL« ���
2EOLF]RQ\� F]DV� SUDF\� SRPS� GOD� DQDOL]RZDQ\FK� ZDULDQWyZ� JUXQWRZR�

�ZRGQ\FK�SU]HGVWDZLRQR�Z WDEHOL ���&]DV�WHQ�MHVW�]UyĪQLFRZDQ\��1DMGáXĪHM�SUD�
FRZDü�EĊG]LH�SRPSD�Z�JUXQFLH�JOLQLDVW\P�ZLOJRWQ\P�SU]\�WHPSHUDWXU]H�JyUQH�
JR� ĨUyGáD� FLHSáD� QD� SR]LRPLH� ��R&���R&�� QDMNUyFHM� QDWRPLDVW�Z� JUXQFLH� SLDV]�
F]\VW\P� VXFK\P� QD� SR]LRPLH� ��R&���R&��=ZLą]DQH� MHVW� WR� ]� URG]DMHP� JUXQWX�
$EVRUEHU�Z� JUXQFLH� JOLQLDVW\P� SRELHUD�Z\ĪV]H� MHGQRVWNRZH� LORĞFL� FLHSáD�� MHG�
QDNĪH�Z�F]DVLH�WUZDQLD�VH]RQX�JU]HZF]HJR�QD�VNXWHN�Z\]LĊELHQLD�ĨUyGáD�GROQH�
JR�QDVWĊSXMH�Z�NROHNWRU]H�VSDGHN�WHPSHUDWXU\�VRODQNL�L�JUXQWX�Z�RWRF]HQLX�NR�
OHNWRUD�ZLĊNV]\�QLĪ�PD�WR�PLHMVFH�Z�SU]\SDGNX�NROHNWRUD�SR]LRPHJR�Z JUXQFLH�
SLDV]F]\VW\P�� *UXQW\� JOLQLDVWH� FKDUDNWHU\]XMą� VLĊ� QLĪV]\P� ZVSyáF]\QQLNLHP�
ILOWUDFML�Z�VWRVXQNX�GR�JUXQWyZ�SLDV]F]\VW\FK��FR�SRZRGXMH�ZROQLHMV]ą�PLJUDFMĊ�
FLHSáD�L�ZLOJRFL�Z�W\FK�JUXQWDFK�

7DEHOD��
&]DV�SUDF\�SRPS

5RG]DM�JUXQWX�L�WHPSHUDWXUD��ĨUyGáD�JyUQHJR 'R�RJU]HZDQLD�EXG\QNX�K�URN� 'R�SU]\JRWRZDQLD�&:8�K�URN� 6XPD�K�URN�
*UXQW�JOLQD�± ĨUyGáR�JyUQH���R&���R& ���� ��� ����
*UXQW�JOLQD�± ĨUyGáR�JyUQH���R&���R& ���� ��� ����
*UXQW�SLDVHN�± ĨUyGáR�JyUQH���R&���R& ���� ��� ����
*UXQW�SLDVHN�± ĨUyGáR�JyUQH�

��R&���R& ���� ��� ����
ħUyGáR��RSUDFRZDQLH�ZáDVQH�

:�WDEHOL���]HVWDZLRQR�ZLHONRĞü�SREUDQHJR�FLHSáD�]�GROQHJR�ĨUyGáD� :LHO�
NRĞFL�SREUDQHJR�FLHSáD�]�SáDVNLHJR�NROHNWRUD�SR]LRPHJR�EĊGą�Z\ĪV]H�GOD�SDUD�
PHWUyZ�SUDF\�LQVWDODFML���R&���R&�GOD�JUXQWX�JOLQLDVWHJR�L�SLDV]F]\VWHJR�

7DEHOD��
:LHONRĞü�SREUDQHJR�FLHSáD�]�NROHNWRUD�JUXQWRZHJR

5RG]DM�JUXQWX�L�WHPSHUDWXUD�ĨUyGáD�JyUQHJR 'R�RJU]HZDQLD�EXG\QNX��N:K�URN� 'R�SU]\JRWRZDQLD�&:�N:K�URN� 6XPD�N:K�URN�
*UXQW�JOLQD�± ĨUyGáR�JyUQH���R&���R& ���� ���� ����
*UXQW�JOLQD�± ĨUyGáR�JyUQH���R&���R& ���� ���� �����
*UXQW�SLDVHN�± ĨUyGáR�JyUQH���R&���R& ���� ���� �����
*UXQW�SLDVHN�± ĨUyGáR�JyUQH���R&���R& ���� ���� �����

ħUyGáR��RSUDFRZDQLH�ZáDVQH�



��� (XURSD�5HJLRQXP�;;,,, ������
ͷǤ ������������ä©����×Ï������������������ä���ȋ���Ȍ

3RUyZQXMąF� URF]QH�ZDUWRĞFL�ZVSyáF]\QQLND� HIHNW\ZQRĞFL� �EH]� HQHUJLL�SR�
PRFQLF]HM��QDMOHSV]H�SDUDPHWU\�QD�SR]LRPLH�����X]\VNDQR�GOD�JUXQWX�SLDV]F]\�
VWHJR�L�SDUDPHWUyZ�SUDF\�JU]HMQLNyZ�QD�SR]LRPLH���R&���R&��1DMQLĪV]ą�ZDUWRĞü�
ZVSyáF]\QQLND� QD� SR]LRPLH� ���� RGQRWRZDQR� GOD� DEVRUEHUD� XV\WXRZDQHJR�
Z JUXQFLH�]�JOLQ\�L�SDUDPHWUDFK�SUDF\�JyUQHJR�ĨUyGáD���R&���R&��'DQH�GRW\F]ą�
FH�GROQHJR�ĨUyGáD�SU]HGVWDZLRQR�Z�WDEHOL���

7DEHOD���
:\EUDQH�Z\QLNL�REOLF]HĔ�63&�GOD�DQDOL]RZDQ\FK�ZDULDQWyZ

5RG]DM�JUXQWX 3RZLHU]FKQLD�DEVRUEHUD��P�� 'áXJRĞü�DEVRUEHUD��P� /LF]ED�RELHJyZ
6WUXPLHĔ�SU]HSá\ZX��P��K�

:VSyáF]\QQLN�HIHN�W\ZQRĞFL�&23
*OLQD�ZLOJ������� ��� ��� � ��� ���
*OLQD�ZLOJ������� ��� ��� � ��� ���
3LDVHN�VXFK\������ ��� ��� � ��� ���
3LDVHN�VXFK\������ ��� ��� � ��� ���

ħUyGáR��RSUDFRZDQLH�ZáDVQH�

=�X]\VNDQ\FK�GDQ\FK�Z\QLND��ĪH�QLH]EĊGQD�SRZLHU]FKQLD�G]LDáNL�SRG�NR�
OHNWRU�SáDVNL�JUXQWRZ\�ZDKD�VLĊ�Z�SU]\SDGNX�ZDUWRĞFL�VNUDMQ\FK�RG����P� GOD�
JUXQWX�SLDV]F]\VWHJR���������GR�����P� GOD�JUXQWX�JOLQLDVWHJR����������'OD�NR�
OHNWRUD� Z� JUXQFLH� SLDV]F]\VW\P� SU]\� SUDF\� JyUQHJR� ĨUyGáD� ]� ZDUWRĞFLą� ������
ZLHONRĞü�G]LDáNL��QD�NWyUHM�XV\WXRZDQ\�MHVW�EXG\QHN� RND]DáD�VLĊ�QLHZ\VWDUF]D�
MąFD��']LDáND�PD�SRZLHU]FKQLĊ�����P���DOH�SR]LRPHJR�DEVRUEHUD�JUXQWRZHJR�QLH�
PRĪQD� V\WXRZDü� SRG� EXG\QNLHP� ]DMPXMąF\P� ���� P� RUD]� SRZLHU]FKQLDPL�
XWZDUG]RQ\PL�G]LDáNL�]DMPXMąF\PL����P�� /LF]ED�RELHJyZ��SĊWOL��Z�DEVRUEHU]H�
Z\QLRVáD���GOD�UR]SDWU\ZDQ\FK�ZDULDQWyZ�GOD�JUXQWX�JOLQLDVWHJR�RUD]���Z�SU]\�
SDGNX�ZDULDQWyZ� ]� JUXQWHP� SLDV]F]\VW\P��'OD�ZV]\VWNLFK�ZDULDQWyZ� GREUDQR�
SR]LRP\�Z\PLHQQLN�FLHSáD�Z�SRVWDFL�ZĊĪRZQLF\�Z\NRQDQHM�]�UXU\�SROLHW\OHQR�
ZHM�R� ĞUHGQLF\�]HZQĊWU]QHM����PP� L�JUXERĞFL� ĞFLDQNL�����PP��'áXJRĞü�SR]LR�
PHJR�Z\PLHQQLND� ]ORNDOL]RZDQHJR�Z�JUXQFLH�SLDV]F]\VW\P��SU]\�SDUDPHWUDFK�
ĨUyGáD�JyUQHJR���R&���R&�RND]DáD�VLĊ�QDMGáXĪV]D�L�Z\QLRVáD�����P��'R�NDONXOD�
FML�SURJUDP�]�ED]\�GDQ\FK�SU]\MPXMH�]UyĪQLFRZDQH�MHGQRVWNRZH�LORĞFL�SRELHUD�
QHJR�FLHSáD�]��P�Z\PLHQQLND�Z�]DOHĪQRĞFL�RG�URG]DMX�JUXQWX��MHJR�XZLOJRWQLH�
QLD�L�JáĊERNRĞFL�XV\WXRZDQLD�UXURFLąJX�



*DEULHOD 5XWNRZVND��3LRWU :LFKRZVNL��0DUHN 6URN��$QDOL]D�PRĪOLZRĞFL« ���
����������������������
2JUDQLF]HQLHP� Z� VWRVRZDQLX� SRPS� FLHSáD� Z� EXGRZQLFWZLH� PLHV]NDQLR�

Z\P� MHGQRURG]LQQ\P� QLH� MHVW� EUDN� WHFKQRORJLL� F]\� GRVWĊSQRĞFL� SRPS� FLHSáD��
NWyUH� Z\VWĊSXMą� QD� U\QNX� R� PRFDFK� GRVWĊSQ\FK� SUDNW\F]QLH� GR� NDĪGHJR� W\SX�
EXG\QNX� MHGQRURG]LQQHJR�� %DULHUą� Z� Z\NRU]\VWDQLX� JUXQWRZ\FK� SRPS� FLHSáD�
] SáDVNLPL� NROHNWRUDPL� SR]LRP\PL� PRĪH� RND]Dü� VLĊ� QDWRPLDVW� ]E\W� PDáD� SR�
ZLHU]FKQLD� G]LDáNL� QLH]EĊGQD� GR� XáRĪHQLD� NROHNWRUD� R� ĪąGDQHM� PRF\�� 1DOHĪ\�
WDNĪH�ZVND]Dü�QD�RJUDQLF]HQLH� VSRZRGRZDQH�ĨUyGáHP�FLHSáD�QD�SR]LRPLH�JyU�
Q\P��'RW\F]\� WR� ]ZáDV]F]D� LVWQLHMąF\FK�EXG\QNyZ� MHGQRURG]LQQ\FK�QLHSRGGD�
Q\FK� WHUPRPRGHUQL]DFML�� JG]LH� Z\VWĊSXMH� FHQWUDOQH� RJU]HZDQLH� ZRGQH� W\SX�
JU]HMQLNRZHJR�� 6SDGHN� SDUDPHWUyZ� JU]HZF]\FK� ĨUyGáD� JyUQHJR� GR� ZDUWRĞFL�
��R&���R& OXE���R&���R& QLH]EĊGQ\FK�GR�HIHNW\ZQHM�SUDF\�SRPS�FLHSáD�PRĪH�
SRZRGRZDü� NRQLHF]QRĞü� JáĊERNLHM� LQJHUHQFML� Z� LVWQLHMąF\� V\VWHP� JU]HZF]\��
: QLHNWyU\FK�V\WXDFMDFK�PRĪH� WR�GRSURZDG]Lü�GR�NRQLHF]QRĞFL� FDáNRZLWHM�Z\�
PLDQ\�LQVWDODFML�FHQWUDOQHJR�RJU]HZDQLD�D�QLH�W\ONR�SRV]F]HJyOQ\FK�JU]HMQLNyZ��

3U]HSURZDG]RQH�EDGDQLD�SR]ZROLá\�QD�Z\FLąJQLĊFLH�ZQLRVNyZ�
�� 0LHVLĊF]QH� ]DSRWU]HERZDQLH� DQDOL]RZDQHJR� EXG\QNX� QD� FLHSáR� EĊG]LH� QDM�

Z\ĪV]H�Z�PLHVLąFDFK�JUXG]LHĔ�OXW\��NLHG\�WR�Z\QLHVLH�����±�����N:K��:\�
QLND�WR�]�IDNWX��ĪH�Z�W\P�RNUHVLH�Z\VWĊSXMą�QDMQLĪV]H�WHPSHUDWXU\�]HZQĊWU]QH�
D FLHSáR�SRWU]HEQH�MHVW�]DUyZQR�GR�RJU]HZDQLD� MDN�L�SU]\JRWRZDQLD�&:8�

�� 3RZLHU]FKQLD� SR]LRPHJR� JUXQWRZHJR� Z\PLHQQLND� FLHSáD� SU]\� JUXQWDFK�
JOLQLDVW\FK�ZLOJRWQ\FK� MHVW�SUDZLH�����NURWQLH�PQLHMV]D�Z�SRUyZQDQLX�GR�
JUXQWyZ�SLDV]F]\VW\FK�VXFK\FK��

�� 'OD�GREUDQ\FK�SRZLHU]FKQL�Z\PLHQQLND�JUXQWRZHJR�F]DV�SUDF\�63&�MHVW�QDM�
GáXĪV]\ Z�SU]\SDGNX�Z\NRU]\VWDQLD�JOLQ\�ZLOJRWQHM�L�SDUDPHWUyZ�JyUQHJR�ĨUy�
GáD���R&���R&�L�Z\QRVL������K�URN��&]DV�SUDF\�63&�MHVW�QDMNUyWV]\�GOD�ZDULDQ�
WX��SLDVHN�VXFK\�L�SDUDPHWUX�JyUQHJR�ĨUyGáD���R&���R&�L�Z\QRVL������K�URN�

�� 'OD�DQDOL]RZDQ\FK�SU]\SDGNyZ�QDMNRU]\VWQLHMV]\�ZVSyáF]\QQLN�HIHNW\Z�
QRĞFL�X]\VNDQR�Z�ZDULDQFLH��SLDVHN�VXFK\��WHPSHUDWXUD��������:VSyáF]\Q�
QLN�WHQ�Z\QRVL�����

�� :VSyáF]\QQLN� HIHNW\ZQRĞFL� SRPS\� FLHSáD� MHVW� Z\ĪV]\� SU]\� ZVSyáSUDF\�
] QLVNRWHPSHUDWXURZ\PL�JyUQ\PL�ĨUyGáDPL�FLHSáD�

�� 'OD�SáDVNLHJR�NROHNWRUD�JUXQWRZHJR�SUDFXMąFHJR�Z�JUXQFLH�SLDV]F]\VW\P�
L SDUDPHWUDFK�JyUQHJR�ĨUyGáD�QD�SR]LRPLH���R&���R&�SRZLHU]FKQLD�G]LDá�
NL�RND]DáD�VLĊ�QLHZ\VWDUF]DMąFD�
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*URQRZLF]� -�� 1LHNRQZHQFMRQDOQH� ĨUyGáD� HQHUJLL� SRPS� FLHSáD�� 'REyU� JUXQWRZ\FK�Z\�

PLHQQLNyZ�FLHSáD��Ä7HFKQLND�FKáRGQLF]D�L�NOLPDW\]DF\MQD´������ QU�� ������
.DPSD�0���&DVWDQDV�(�� +XPDQ�KHDOWK� HIIHFWV� RI� DLU� SROOXWLRQ� Ä(QYLURQPHQWDO�3ROOX�

WLRQÄ������9RO�������,VVXH���
/DQJOH\�%�&�� +HDW�3XPS�7HFKQRORJ\��3UHQWLFH�+DOO������
1LH]JRGD�%���(NRQRPLF]QRĞü VWRVRZDQLD�SRPS�FLHSáD�GR�RJU]HZDQLD�EXG\QNyZ�PLHV]�

NDOQ\FK� Z� ZDUXQNDFK� SROVNLFK�� Ä7HFKQLND� &KáRGQLF]D� L� .OLPDW\]DF\MQD´�� ������
QU ��

5XELN�0�� 3RPS\�FLHSáD�Z�V\VWHPDFK�JHRWHUPLL�QLVNRWHPSHUDWXURZHM� 0XOWLFR�2ILF\QD�
:\GDZQLF]D������

6]DUJXW� -�� 3RPS\� FLHSáD� Z� V\VWHPDFK� JU]HZF]\FK� 0DWHULDá\� 6HPLQDULXP� .RPLWHWX�
3UREOHPyZ�(QHUJHW\NL�3$1� .UDNyZ�=DNRSDQH� PDM������

=DUĊED�'�� (NRWXU\VW\ND� :\GDZQLFWZR�1DXNRZH 3:1������
31�(1������� ����� 0DWHULDá\� L�Z\URE\� EXGRZODQH� ± :áDĞFLZRĞFL� FLHSOQR�ZLOJRWQR�

ĞFLRZH�± 7DEHODU\F]QH�ZDUWRĞFL�REOLF]HQLRZH�
31�(1������������� (QHUJHW\F]QH�ZáDĞFLZRĞFL�XĪ\WNRZH�EXG\QNyZ��2EOLF]DQLH�]XĪ\�

FLD�HQHUJLL�QD�SRWU]HE\�RJU]HZDQLD�L�FKáRG]HQLD�
5R]SRU]ąG]HQLH�0LQLVWUD�,QIUDVWUXNWXU\�]�GQLD�����������U��Z�VSUDZLH�PHWRGRORJLL�REOLF]DQLD�

FKDUDNWHU\VW\NL�HQHUJHW\F]QHM�EXG\QNX�L�ORNDOX�PLHV]NDOQHJR�OXE�F]ĊĞFL�EXG\QNX�VWD�
QRZLąFHJR�VDPRG]LHOQą�FDáRĞü�WHFKQLF]QR�XĪ\WNRZą�RUD]�VSRVREX�VSRU]ąG]DQLD�L�Z]R�
UyZ�ĞZLDGHFWZ�LFK�FKDUDNWHU\VW\NL�HQHUJHW\F]QHM��']�8� QU������SR]��������

ZZZ�SXUPR�FRP��.DWDORJ�WHFKQLF]Q\�JU]HMQLNL�Sá\WRZH�
ZZZ�YLHVVPDQQ�SO�SO�VWUHIDBSURMHNWDQWD�RSURJUDPRZDQLH�YLWR�ZS�KWPO�

�����������������������������������������������������������������������������������������������������������
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)RU�D�UHQW�LQWHQGHG�GHPRQVWUDWLRQ�GZHOOLQJ�KRXVH��SODFHG�LQ�WKH�%HVNLGV�(XURUHJLRQ��
KHDW�SXPSV�ZHUH�FKRVHQ�DQG�WKH�DEVRUEHU�DUHD�ZDV�FDOFXODWHG�IRU�WKH�JLYHQ�REMHFW�ZLWK�WKH�
XVH�RI�D�FRPSXWHU�SURJUDP�9LWR�:3�9LHVVPDQQ��%DVLQJ�RQ�WKH�SHUIRUPHG�HQHUJHWLF�FKDU�
DFWHULVWLFV� RI� WKH� EXLOGLQJ�� WKH� ZRUN� RI� D� EULQH� KHDW� SXPS� LQ� D�PRQRYDOHQW� V\VWHP� ZDV�
DQDO\]HG��$� ORZHU� KHDW� VRXUFH�ZDV� DVVXPHG� LQ� WKH� IRUP� RI� KRUL]RQWDO� JURXQG� FROOHFWRUV�SODFHG�LQ�KXPLG�FOD\�DV�ZHOO�DV�LQ�GU\�VDQG�VXEVRLO��7KHUH�ZDV�SUHVHQWHG�WKH�LQIOXHQFH�RI�
IHHGLQJ� RI� WKH� XSSHU� KHDW� VRXUFH ZLWK� WKH� SDUDPHWHUV� �� &��� &� DQG� �� &��� &� RQ� WKH�ZRUN�SDUDPHWHUV�RI�KHDW�SXPS�

7UDQVODWHG�E\��*DEULHOD�5XWNRZVND


