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&=	�û��
:\]ZDODF]H�QDGSU�GRZH�0�352
,QIRUPDFMH�RJyOQH
:áD�FLZR�FL
:\]ZDODF]� 0�352� ]DSHZQLD� ]DEH]SLHF]HQLD�� GáXJR]ZáRF]QH�
NUyWNR]ZáRF]QH�� ]LHPQR�]ZDUFLRZH�� ]ZDUFLRZH� SU�GX
]Dá�F]HQLRZHJR
L�]ZDUFLRZH�QDW\FKPLDVWRZH�
:\]ZDODF]� MHVW� ]DVLODQ\� ]D�SRPRF� WUDQVIRUPDWRUyZ�SU�GRZ\FK�
SU]H]� NWyUH� Sá\QLH� SU�G� MHGQHM� OXE� ZL
FHM� ID]� REZRGX� JáyZQHJR
Z\á�F]QLND�� 7UDQVIRUPDWRU\� SU�GRZH� GRVWDUF]DM� HQHUJLL
Z\VWDUF]DM�FHM� GOD� UHDOL]DFML� ]DEH]SLHF]H� ZH� ZV]\VWNLFK
XVWDZLDQ\FK� ]DNUHVDFK�� :\]ZDODF]� PR*H� QLH� ]DVLODü� VL
 SU]\
QL*V]\FK�SU�GDFK�� OHF]�]DVLOL�VL
 ]DZV]H��JG\�]DEH]SLHF]HQLH� MHVW
SRWU]HEQH�
:� SU]\SDGNX�� JG\� Z\PDJDQH� MHVW� ]DVLODQLH� FL�JáH� �SU]\
Z\NRU]\VW\ZDQLX� SDPL
FL� WHUPLF]QHM� OXE� NRPXQLNDFML�� VWRVXMH� VL

]DVLODF]�GRGDWNRZ\�
=D� SRPRF� FHZHN� 5RJRZVNLHJR�PLHU]\� VL
 U]HF]\ZLVW� ZDUWR�ü
VNXWHF]Q� SU�GX��WUXH�506���:�REZRGDFK�F]WHUR�SU]HZRGRZ\FK�]
Z\á�F]QLNLHP� WU]\�ELHJXQRZ\P�� Z� FHOX� ]DSHZQLHQLD� RFKURQ\
]LHPQR]ZDUFLRZHM�� PR*QD� GRá�F]\ü� GRGDWNRZ� ]HZQ
WU]Q�
FHZN
�
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:\]ZDODF]H
0�352�������L���
3á\WD�F]RáRZD
:\�ZLHWODF]�FLHNáRNU\VWDOLF]Q\��/&'�
'ZXOLQLRZ\� HNUDQ� /&'� Z\�ZLHWODM�F\�
Z\EUDQH� ]D� SRPRF� NODZLDWXU\�� PHQX�
QDVWDZ\�FKDUDNWHU\VW\N�L�VWDQ�REZRGX�
'LRGD�/('�³+HDOWK\´��³3UDZLGáRZ\´�
=LHORQD�GLRGD�/('���ZLHF�FD�VL
 Z�VSRVyE
FL�Já\��MH�OL�Z\]ZDODF]�0�352�MHVW�]DVLORQ\
L�MHVW�Z�QRUPDOQ\P�WU\ELH�SUDF\�
'LRGD�/('�³:DUQ�$ODUP´
�³2VWU]H*HQLH�$ODUP´�
&]HUZRQD�GLRGD�/('�PLJDM�FD�MHGQRVWDMQLH
Z�V\WXDFML�DZDU\MQHM�OXE�SU]\�QLHVSUDZQR�FL
REZRGX�
'LRG\�/('�QD�OLQLL�FKDUDNWHU\VW\NL
6LHGHP� F]HUZRQ\FK� GLRG� /('
XPLHV]F]RQ\FK� QD� OLQLL� FKDUDNWHU\VW\NL
]DEH]SLHF]HQLD� GáXJR�NUyWNR]ZáRF]QHJR�
'ZLH� GLRG\�� GRGDWNRZR� XPLHV]F]RQR� QD
FKDUDNWHU\VW\FH� ]LHPQR]ZDUFLRZHM�� :
F]DVLH� Z\ELHUDQLD� ]� PHQX� QDVWDZ�
RGSRZLHGQLH� GLRG\� �ZLHF� QD
FKDUDNWHU\VW\FH�� 3U]HFL�*HQLH� OXE� ]ZDUFLH
SRZRGXMH� PLJDQLH� GLRG� Z RGSRZLHGQLHM
VHNFML� FKDUDNWHU\VW\NL� �GáXJR]ZáRF]QHM
NUyWNR]ZáRF]QHM� OXE� ]LHPQR]ZDUFLRZHM�
ZUD]� ]� GLRG� RVWU]H*HQLH�DODUP�� GR� F]DVX
XVXQL
FLD� SU]\F]\Q\� SU]HFL�*HQLD� OXE
]ZDUFLD�
3U]\FLVN� NDVRZDQLH� �� U
F]QH�
DXWRPDW\F]QH
0R*QD� JR� XVWDZLDü� ]D� SRPRF� �UXERNU
WD
Z� SR]\FML� U
F]QH� OXE� DXWRPDW\F]QH�
:\EUDQ� SR]\FM
 ZVND]XMH� VWU]DáND� QD
SU]\FLVNX��3R�Z\VW�SLHQLX�SU]HFL�*HQLD� OXE
]ZDUFLD�Z\]ZDODF]�RWZRU]\�Z\á�F]QLN��-H�OL
SU]\FLVN� E\á� Z SRáR*HQLX� �U
F]QH�� ]RVWDQLH
Z\SFKQL
W\� ]H� VZHM� QRUPDOQLH� VFKRZDQHM
SR]\FML�� 3R� XVXQL
FLX� SU]\F]\Q\�� NWyUD
VSRZRGRZDáD� Z\]ZROHQLH� QDOH*\� ZFLVQ�ü
SU]\FLVN� UHVHW� L� GRSLHUR� ZWHG\� PR*QD
]DPNQ�ü�Z\á�F]QLN�
-H*HOL� SU]\FLVN� E\á� Z� SRáR*HQLX
�DXWRPDW\F]QH�� SR� Z\]ZROHQLX� SR]RVWDQLH
RQ� Z� VFKRZDQHM� SR]\FML�� 8VXQL
FLH
SU]\F]\Q\� Z\]ZROHQLD� VSRZRGXMH
VDPRF]\QQH� VNDVRZDQLH� Z\]ZDODF]D
XPR*OLZLDM�F� SRZWyUQH� ]DPNQL
FLH
Z\á�F]QLND�
=á�F]H�WHVWRZH
1D� GROH� Sá\W\� F]RáRZHM� ]QDMGXMH� VL
 ���WR
Qy*NRZH� ]á�F]H� SR]ZDODM�FH� SU]\á�F]\ü
ZW\F]N
 SU]HQR�QHJR�]DVLODF]D�OXE�WHVWHUD�

&]WHURSU]\FLVNRZD�NODZLDWXUD�GRW\NRZD
=D� SRPRF� NODZLV]\� �(VFDSH�� �³&RIQLM´��� �6HOHFW�� �³:\ELHU]´��� �8S�� �³*yUD´�� L� �'RZQ�
�³'yá´��SU]\ZRáXMH�VL
 RGSRZLHGQLH�SR]\FMH�PHQX� L�GDQH�REZRGX��NWyUH�SRND]\ZDQH�V�
QD� Z\�ZLHWODF]X� FLHNáRNU\VWDOLF]Q\P�� : WHQ� VSRVyE�� Z\ELHUDQH� V� UyZQLH* QDVWDZ\
Z\]ZDODF]D L�QDFK\OHQLD�FKDUDNWHU\VW\N�]DEH]SLHF]H��
2EVáXJD�NODZLDWXU\�GRW\NRZHM
83��*Ï5$� � SRZRGXMH�SU]HM�FLH�GR�OLQLMNL�

Z\*HM�Z�DNWXDOQ\P�SR]LRPLH�
PHQX

'2:1��'Ïà� � SRZRGXMH�SU]HM�FLH�GR�OLQLMNL�
QL*HM�Z�DNWXDOQ\P�SR]LRPLH�
PHQX

(6&$3(��&2)1,-� � SRZRGXMH�SU]HM�FLH�GR�QDG�
U]
GQHJR�SR]LRPX�PHQX

6(/(&7��:<%,(5=�� SRZRGXMH�SU]HM�FLH�GR�SRG�
U]
GQHJR�SR]LRPX�PHQX

02',)<��=0,(�� � ]DFKRZXMH�Z\EUDQ� QDVWDZ

SR�SU]\FL�QL
FLX�L�SU]\WU]\�
PDQLX�NODZLV]\�6(/(&7�
D SRWHP�'2:1�

3RQL*V]\�SU]\NáDG�SU]HGVWDZLD�MDN�SU]HZLMDü�Z�JyU
 L�Z�Gyá�PHQX�E\�Z\EUDü�QDVWDZ\�GOD
]DEH]SLHF]HQLD� GáXJR]ZáRF]QHJR�� 3DWU]�F� QD� WDEHO
 VWUXNWXU\� PHQX� ZLGDü�� *H� WDEHOD
QDZLJDFML�MHVW�W\ONR�RJyOQ� LOXVWUDFM� SRVáXJLZDQLD�VL
 SU]\FLVNDPL�NODZLDWXU\�

��'ZXOLQLMNRZ\�Z\�ZLHWODF]
/&'
��'LRGD�³:DUQLQJ�$ODUP´
�³2VWU]H*HQLH�$ODUP´�
��'LRGD�³+HDOWK\´
�³3UDZLGáRZ\´�
��3U]\FLVN�]HURZDQLD
U
F]QHJR���DXWRPDW\F]QHJR

��&KDUDNWHU\VW\ND
]DEH]SLHF]H� ]�GLRGDPL
/('��Z\]ZROHQLH�QDVWDZ\�
��&KDUDNWHU\VW\ND
]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR�] GLRGDPL
/('��Z\]ZROHQLH�QDVWDZ\�
��&]WHURSU]\FLVNRZD
NODZLDWXUD�GRW\NRZD
��:LHORQy*NRZH�]á�F]H
WHVWRZH
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6WUXNWXUD�PHQX
:�VWUXNWXU]H�PHQX�Z\]ZDODF]D�0�352�LVWQLHM� F]WHU\�SR]LRP\��]�NWyU\FK�WU]\�SRGVWDZRZH�SU]HGVWDZLRQR�SRQL*HM��-HG\QLH�PHQX
Z\V]F]HJyOQLRQH�SU]\�]DPDZLDQLX�]RVWDQ� IDEU\F]QLH�]DSURJUDPRZDQH�Z�0�352��D�ZL
F�QLH�ZV]\VWNLH�]�SRQL*V]\FK�PHQX�E
G� GRVW
SQH�

/HYHO���0HQX /HYHO���0HQX 0HQX�SR]LRPX�� 0HQX�SR]LRPX�� 0HQX�SR]LRPX�� /HYHO���0HQX 0HQX�SR]LRPX��
,QDVW 1S�������,Q H�J������,Q 1S�������,Q
7\S�FKDUDNWHU\VW\NL 1S���6WDQGDUGRZR

LQZHUV\MQD
H�J��6WDQGDUG�,QYHUVH 1S��� 2GZURWQD

VWDQGDUGRZD
1DFK\OHQLH�FKDUDNWHU\VW\NL 1S���&K�ND�� H�J��&XUYH�� 1S���.U]\ZD��
&]DV�VW\JQL
FLD 1S���1DW\FKPLDVWRZ\ H�J��,QVWDQWDQHRXV 1S���1DW\FKPLDVWRZ\
3U�G�6�]DOH*Q\ 1S�����[�,QDVW H�J����[�,VHW 1S�����[�,VHW
3U�G�6�QLH]DOH*Q\ 1S�����[�,QDVW H�J����[�,VHW 1S�����[�,VHW
&]DV�6�QLH]DOH*Q\ 1S������PV H�J�����PV 1S������PV
=DEH]S��3U]HZRGX

QHXWUDOQHJR
1S������� H�J��)XOO\�5DWHG 1S���3HáQH�QRPLQDOQH

&XUYH�6HWWLQJV 8VWDZLHQLD

.ROHMQR�ü�ID] 1S���/��/��/��]JRGQLH�]
UXFKHP�ZVND]yZHN
]HJDUD

H�J��5<%�&ORFNZLVH 1S���5<%�]JRGQLH�]
UXFKHP�ZVND]yZHN

]HJDUD
5()�&XUUHQW 3U�G�5() H�J������,Q 1S�������,Q
5()�$ODUP $ODUP�5() H�J��21 1S���:à�&=21<
8()�&XUUHQW 3U�G�8() H�J������,Q 1S�������,Q
8()�7ULS�7LPH &]DV�Z\á�F]HQLD�8() H�J�����PV 1S�����PV
8()�&URSSLQJ 2EFLQDQLH�8() H�J����� 1S������
6()�&XUUHQW 3U�G�6() H�J������,Q 1S�������,Q
6()�7ULS�7LPH &]DV�Z\á�F]HQLD�6() H�J�����PV 1S������PV
6()�&URSSLQJ 2EFLQDQLH�6() H�J��� 1S����

(DUWK�3URWHFWLRQ��� 2FKURQD� ]LHPQR]ZDUFLRZD
����

6()�,QWHUWULS :]DMHPQH�Z\á�F]DQLH
6()

H�J��21 1S���:à�&=21<
/RDG�0RQLWRULQJ 0RQLWRURZDQLH

REFL�*HQLD
H�J��/RDG
VKHGGLQJ�SUHWULS�DODUP

1S���:\WUDFDQLH
REFL�*HQLD��DODUP�SU]HG

Z\á�F]HQLHP
6WDUW�6KHGGLQJ 3RF]�WHN�Z\WUDFDQLD H�J������[�,VHW 1S�������,VHW

3URWHFWLRQ

/RDG�0RQLWRULQJ��� 0RQLWRULQJ�REFL�*HQLD����

6WRS�6KHGGLQJ .RQLHF�Z\WUDFDQLD H�J������[�,VHW 1S�������,VHW
5HG�<OZ�%OXH��$� &]HUZ��)yáW\�1LHELHVNL��$�
5HG�<OZ�%OXH����,�VHW� &]HUZ��)yáW\�1LHELHVNL���

,VHW�
1HXWUDO����,�VHW� =HUR����,VHW�
+LJKHVW�3KDVH��$� 1DMZ\*V]D�ID]D��$�
3HDN�506�3KDVH��$� )D]D�V]F]\WRZD�VNXWHF]QD

�$�
6()�&XUUHQW��$� 3U�G�6()��$�
5()�&XUUHQW��$� 3U�G�5()��$�
8()�&XUUHQW��$� 3U�G�8()��$�

$PPHWHUV

7KHUPDO�5HJLVWHU���� 5HMHVWU�WHUPLF]Q\����
Input 1 :HM�FLH�� H�J��ZDUQ 1S���2VWU]H*HQLH
Input 2 :HM�FLH�� H�J��ZDUQ 1S���2VWU]H*HQLH
,QSXW�� :HM�FLH�� H�J��ZDUQ 1S���2VWU]H*HQLH

Input Settings1,2

,QSXW�� :HM�FLH�� H�J��ZDUQ 1S���2VWU]H*HQLH
([LVWLQJ�)DXOWV ,VWQLHM�FH�]DNáyFHQLD H�J��1R�)DXOWV 1S���%UDN�]DNáyFH�)DXOWV
+LVWRU\�RI�7ULSV +LVWRULD�Z\á�F]H� H�J��2YHUORDG�7ULS�RQ�5HG 1S���:\á�F]HQLH

VDPRF]\QQH�QD
&]HUZRQ\P

%UHDNHU�SRVLWLRQ 3R]\FMD�Z\á�F]QLND H�J��&ORVHG 1S���=DPNQL
W\
&RQWDFW�/LIH 7UZDáR�ü�VW\NX H�J����� 1S������
7RWDO�/LIH 7UZDáR�ü�RJyOQD H�J����� 1S������

%UHDNHU�6WDWXV 6WDWXV�Z\á�F]QLND

1R��RI�2SHUDWLRQV ,OR�ü�RSHUDFML H�J������ 1S�������
0�352�6WDWXV 6WDWXV�0�352 3RZHUHG�8S�7LPH &]DV�G]LDáDQLD H�J������PLQXWHV 1S�������PLQXW

6RIWZDUH�,VVXH :HUVMD�RSURJUDPRZDQLD H�J������'�����$�$+ 1S�������'�����$�$+6RIWZDUH�6WDWXV 6WDWXV�RSURJUDPRZDQLD
(3520�1DPH 1D]ZD�(3520 H�J��0�352������'� 1S���0�352������'�

6\VWHP�6WDWXV

3$00�6WDWXV 6WDWXV�3$00 3$00�,GHQWLW\ 7R*VDPR�ü�3$00 H�J�����)�$�$����+ 1S������)�$�$����+
%DXG�5DWH 6]\ENR�ü�WUDQVPLVML H�J������ 1S��������ESV
/LQN�6FDQ�5DQJH =DNUHV�VNDQRZDQLD�á�F]D H�J�������WR����� 1S��������GR�����
/LQN�6FDQ�7LPH &]DV�VNDQRZDQLD�á�F]D H�J�����VHFRQGV 1S������VHNXQG\
/LQN�7LPHRXWV :\F]HUSDQH�OLPLW\�QD

á�F]X
H�J��� 1S����

/LQN�6WDWXV 6WDWXV�SRá�F]HQLD

&5&�(UURUV %á
G\�&5& H�J��� 1S����
/LQN�$GGUHVV $GUHV�á�F]D H�J��� 1S����
%DXG�5DWH�6HWXS .RQILJXUDFMD�V]\ENR�FL

WUDQVP�
H�J��DXWRPDWLF 1S���DXWRPDW\F]QD

&RPPXQLFDWLRQV�

/LQN�6HWXS .RQILJXUDFMD�SRá�F]HQLD

/LQN�)DLO�$FWLRQ ']LDáDQLD�SU]\�]HUZDQLX
SRá�F]�

H�J��ZDUQ 1S���RVWU]H*HQLH
)DXOW�&UQW�7\SH 5RG]DM�]DNáyFHQLD�SU�GX H�J��2YHU�&XUUHQW 1S���3U]HW
*HQLH
2YHU�&UQW�/HYHO 3R]LRP�SU�GX�SU]HW
*HQLD H�J����[�,VHW 1S�����[�,VHW
(DUWK�&UQW�/HYHO 3R]LRP�SU�GX�GR]LHPQHJR H�J����� 1S������

7HVW�0RGH��DYDLODEOH�ZKHQ
WHVW�ER[�LV�LQVHUWHG�

$FWLYDWH�7HVW 8UXFKRPLHQLH�WHVWX H�J��6WDUW�7HVW 1S���5R]SRF]�ü�WHVW

�2SFMH�GOD�0352��� �2SFMH�GOD�0352���
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3$00� �� QLHVSRW\NDQH� ZáD�FLZR�FL
RFKURQQH�
3ODQW� $VVRFLDWHG� 0HPRU\� 0RGXOH
�3$00�� �� VNRMDU]RQ\� ]� DSOLNDFM� PRGXá
SDPL
FL�MHVW�QLH]DOH*Q\P�RG�Z\á�F]QLND�L
Z\]ZDODF]D� XU]�G]HQLHP�PRQWR�ZDQ\P
QD�NDVHFLH�Z\á�F]QLND�Z\VXZQHJR�
:V]\VWNLH� ]JURPDG]RQH� Z� QLP� GDQH
L QDVWDZ\� �E
G� SU]HFKRZ\ZDQH�QDZHW
SR� ]GM
FLX� ]DVLODQLD� ]� Z\]ZDODF]D�
1LH]DOH*QLH� RG� WHJR� F]\� GRNRQDQR
SU]\SDGNRZHM�F]\�]DPLHU]RQHM�]DPLD�Q\
RU\JLQDOQHJR� Z\á�F]QLND� OXE
Z\]ZDODF]D�� PRGXá� 3$00� SU]\ZUyFL
QDVWDZLRQH� XSU]HGQLR� SDUDPHWU\
FKDUDNWHU\VW\N�]DEH]SLHF]H��
7D� XQLNDOQD� ZáD�FLZR�ü� JZDUDQWXMH�
*H QDVWDZ\� ]DEH]SLHF]H� V� ]DZV]H
EH]SLHF]QLH� VNRMDU]RQH� ]� FKDUDNWH�
U\VW\N� REZRGX�� GOD� NWyUHJR� ]RVWDá\
GREUDQH�

&KDUDNWHU\VW\NL�GáXJR]ZáRF]QH
�L ]ZDUFLRZH�

:\ERUX� LQZHUV\MQHM� FKDUDNWHU\VW\NL
]ZDUFLRZHM�GRNRQXMH�VL
 DXWRPDW\F]��QLH
SU]H]� Z\EyU� FKDUDNWHU\VW\NL
GáXJR]ZáRF]QHM�� 3DUDPHWU\� REX� FKD� �
UDNWHU\VW\N� V� WDNLH� VDPH� ] Z\M�WNLHP
QDFK\OHQLD� FK�NL� ]ZDUFLRZHM�� NWyUH� MHVW
��� UD]\� ZL
NV]H� RG� QDFK\OHQLD� FK�NL
GáXJR]ZáRF]QHM��:\EUDQH�QDVWDZ\�F]DVX
L� SU�GX� PRJ� E\ü� SU]HGVWDZLRQH� QD
Z\�ZLHWODF]X�/&'�
0R*OLZ\� MHVW� Z\EyU� SL
FLX� W\SyZ� FK�N
GáXJR]ZáRF]Q\FK� RUD]� ��� ZDUWR�FL� LFK
QDFK\OH��
5y*QH� PR*OLZH� GR� QDVWDZLHQLD
FKDUDNWHU\VW\NL� SU]HGVWDZLRQR� QD
Z\NUHVDFK�SR�W\P�UR]G]LDOH�

,VHW

-HVW�WR�QDVWDZD�SURJRZD��SRZ\*HM�NWyUHM
]DF]\QD�VL
 RFKURQD�GáXJR��]ZáRF]QD�/�
:DUWR�ü�WD� MHVW�QDVWDZLDO�QD�]H�VNRNLHP
���Z�]DNUHVLH�RG����,Q�GR�����,Q
�,Q���SU�G�]QDPLRQRZ\�Z\á�F]QLND��

3U�G�]DOH*QHJR�]DEH]SLHF]HQLD
]ZDUFLRZHJR�6

,VWQLHMH�PR*OLZR�ü�Z\ERUX�SU�GX��SU]\
NWyU\P�]DOH*QH�]DEH]SLHF]HQLH�]ZDU�
FLRZH�6�SU]HMPXMH�NRQWURO
 RG
]DEH]SLHF]HQLD�GáXJR]ZáRF]QHJR�/�
3U�G�WHQ�PR*QD�GRELHUDü�VSR�UyG
QDVW
SXM�F\FK�ZDUWR�FL���������������������
���L����[�,QDVW�

&KDUDNWHU\VW\ND�]ZDUFLRZD
-HVW�RQD�SURJUDPRZDQD�DXWRPDW\F]��QLH
SU]H]�Z\EyU�FKDUDNWHU\VW\NL
SU]HFL�*HQLRZHM�/��]�Z\M�WNLHP�QD�
FK\OHQLD��NWyUH�MHVW����UD]\�ZL
NV]H�
1DVWDZ\�FK�NL�L�F]DVX�G]LDáDQLD
SU]HGVWDZLDQH�V� QD�Z\�ZLHWODF]X�/&'�

3UyJ�QLH]DOH*QHJR�]DEH]SLHF]HQLD
]ZDUFLRZHJR�6�

,VWQLHMH� PR*OLZR�ü� Z\ERUX� SU�GX�� SU]\
NWyU\P� QLH]DOH*QH� ]DEH]SLHF]HQLH
]ZDUFLRZH� SU]HMPXMH� NRQWURO
 RG
]DOH*QHJR� ]DEH]SLHF]HQLD� ]ZDUFLRZH�
JR�� 3U�G� WHQ� PR*QD� GRELHUDü� VSR�UyG
QDVW
SXM�F\FK�ZDUWR�FL���������������������
���L����[�,QDVW�
2Sy(QLHQLH�]DEH]SLHF]HQLD
NUyWNR]ZáRF]QHJR�

1D� Z\]ZDODF]X� 0�352� PR*QD� QDV�
WDZLü� RSy(QLHQLH� QLH]DOH*QHJR
]DEH]SLHF]HQLD� NUyWNR]ZáRF]QHJR� 6�
:DUWR�ü�W� QDVWDZLD�VL
 ]H�VNRNLHP����V
Z�]DNUHVLH�RG�QDW\FKPLDVWRZHM�GR��V�
0&5�+6,6&

0DNLQJ� &XUUHQW� 5HOHDVH� �0&5�
Z\]ZDODF]�SU�GX�]Dá�F]HQLRZHJR� L�+LJK
6HW� ,QVWDQWDQHRXV� 6KRUW� &LUFXLW
3URWHFWLRQ� �+6,6&�� QDW\FKPLDVWRZH
]DEH]SLHF]HQLH�]ZDUFLRZH�V� XVWDZLDQH
IDEU\F]QLH�� ]DOH*QLH� RG� GRSXV]F]DOQHJR
SU�GX�]ZDUFLRZHJR�Z\á�F]QLND��]�NWyU\P
PD�ZVSyáSUD�FRZDü�GDQ\�Z\]ZDODF]�0�
352�
�
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)76&�'HOD\
,76&�DQG�RU�)76&�SLFNXS

�����

�����

�����

������

�������

��������

���������

� �� ���
&855(17�,1�08/7,3/(6�2)�,VHW

7,0
(�7

2�
75

,3�
,1�

6(
&2

1'
6

,VHW� �����������,Q

1RWH��,76&�FXUYH�LV�DOZD\V�
���;�WKH�VHW�RYHUORDG�FXUYH

9(5<��,19(56(

2YHUORDG�&XUYHV
,76&�&XUYHV��RYHUORDG�[����
)76&�'HOD\
,76&�DQG�RU�)76&�SLFNXS

�����

�����

�����

������

�������

��������

���������

� �� ���&855(17�,1�08/7,3/(6�2)�,VHW

7,0
(�7

2�
75

,3�
,1
�6(

&2
1'

6

,VHW� �����������,Q

1RWH��,76&�FXUYH�LV�DOZ D\V�
���;�WKH�VHW�RYHUORDG�FXUYH

��&+$5$.7(5<67<.$�67$1'$5'2:2�,1:(56<-1$

&+$5$.7(5<67<.$�%$5'=2�,1:(56<-1$

&K�NL�SU]HFL�*HQLRZH
&K�NL�]ZDUFLRZH�]DOH*QH��SU]HFL�*HQLH�[����
&K�NL�]ZDUFLRZH�QLH]DOH*QH
3URJL�]DEH]SLHF]H� ]ZDUFLRZ\FK�]DOH*Q\FK�L�QLH]DOH*Q\FK

Uwaga: Ch-ka zwarciowa zale•na ma zawsze nachylenie  10x wi•ksze od ch-ki przeci••eniowej
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&K�NL�SU]HFL�*HQLRZH
&K�NL�]ZDUFLRZH�]DOH*QH��SU]HFL�*HQLH�[����
&K�NL�]ZDUFLRZH�QLH]DOH*QH
3URJL�]DEH]SLHF]H� ]ZDUFLRZ\FK�]DOH*Q\FK�L�QLH]DOH*Q\FK

8ZDJD��&K�ND�]ZDUFLRZD�]DOH*QD�PD�]DZV]H�QDFK\OHQLH���[�ZL
NV]H�RG�FK�NL�SU]HFL�*HQLRZHM
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3U�G�]LHPQR]ZDUFLRZ\

3DUDPHWU� WHQ� SR]ZDOD� QDVWDZLü� SUyJ
]DG]LDáDQLD� ]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR��:DUWR�ü�W� XVWDZLD
VL
 ]�NURNLHP������Z�]D�NUHVLH�RG���Z\á�
GR���[�,Q�
3UyJ� ]DG]LDáDQLD� ]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR� PR*QD� XVWD�ZLDü
GOD� RJUDQLF]RQHJR� ]DEH]SLH�F]HQLD
]LHPQR]ZDUFLRZHJR� �5()��
QLHRJUDQLF]RQHJR� ]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR� �8()�� L
UH]HUZRZHJR� ]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR� �6()��Z�]DOH*QR�FL
RG� RSFML� Z\EUDQHM� Z� F]DVLH� VNáDGDQLD
]DPyZLHQLD�

=ZáRND�]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR �

:� Z\]ZDODF]X� 0�352� PR*QD� XVWDZLü
QLH]DOH*Q� RG� SU�GX� ]ZáRN

]DEH]SLHF]HQLD� ]LHPQR�]ZDUFLRZHJR�
:DUWR�ü� ]ZáRNL� XVWDZLD� VL
 FR� ���V� Z
]DNUHVLH�RG QDW\FKPLDVWRZHM�GR��V�
=ZáRN
 VWRVXMH�VL
 W\ONR�GOD
QLHRJUDQLF]RQHM�L�UH]HUZRZHM�RFKURQ\
]LHPQR]ZDUFLRZHM

2EFLQDQLH�FK�NL
]LHPQR]ZDUFLRZHM�

'R� FK�NL� ]ED]SLHF]HQLD� ]LHPQR�
]ZDUFLRZHJR� PR*QD� ]DVWRVRZDü
ZVSyáF]\QQLN� REFLQDQLD�� 0R*QD� JR
XVWDZLü� SU]H]� Z\EUDQLH� PQR*QLND� &U
ZDUWR�FL� SURJRZHM� SU�GX�� SU]\� NWyUHM
]DF]\QD� G]LDáDü� QLH]DOH*QD� RG� SU�GX
]ZáRND�
&]DV� Z\]ZROHQLD� REOLF]D� VL

] QDVW
SXM�FHM�]DOH*QR�FL�

W� �WI [�&U [�,S�,
JG]LH
W  F]DV�Z\]ZROHQLD
WI  F]DV�]ZáRNL�QLH]DOH*QHM
&U ZVSyáF]\QQLN�REFLQDQLD
,S  SUyJ�]DG]LDáDQLD�]DEH]S�
,  ZDUWR�ü�ELH*�FD�SU�GX
:VSyáF]\QQLN� &U� PR*QD� Z\EUDü
] SRQL*V]\FK�ZDUWR�FL�
��Z\á������������������������L��
2EFLQDQLH� FK�NL� Z\VW
SXMH� W\ONR� GOD
RFKURQ\� ]LHPQR]ZDUFLRZHM� QLHRJUD�
QLF]RQHM�L�UH]HUZRZHM�
0RQLWRURZDQLH�REFL�*HQLD
0RQLWRURZDQLH� REFL�*HQLD� SR]ZDOD
ZVND]Dü�� NLHG\� ]EOL*D� VL
 SU]HFL�*HQLH
REZRGX�� :\]ZDODF]� 0�352� ]DSHZQLD
GZD�VSRVRE\�PRQLWRURZDQLD�
D�RVWU]H*HQLH� SU]HG� Z\]ZROHQLHP
�SUHDODUP��
E�RGá�F]DQLH� REFL�*HQLD� �SU]HND(�QLN
SU]HFL�*HQLRZ\��
2VWU]H*HQLH�SU]HG�Z\]ZROHQLHP�SRMDZLD
VL
 JG\�Z\]ZDODF]�0�352�Z\NU\MH�SU�G
SU]HFL�*HQLD� ZL
NV]\� RG� ���� [� ,QDVW� D
]DZDUWR�ü� UHMHVWUX� WHUPLF]QHJR� MHVW
ZL
NV]D� RG� ����� 5HMHVWU� WHUPLF]Q\
Z\]ZDODF]D�0�352�ZVND]XMH�Z]JO
GQ\
WHU�PLF]Q\�VWDQ�Z\á�F]QLND��:\]ZROH�QLH
MHVW� LQLFMRZDQH� MH�OL� ]DZDUWR�ü� UHMHVWUX
WHUPLF]QHJR� MHVW� ZL
NV]D� RG� �����
2VWU]H*HQLH� R� Z\]ZR�OHQLX�
V\JQDOL]RZDQH�MHVW�QD�Z\�ZLHWODF]X�/&'
RUD]� ]D� SRPRF� F]HUZRQR� PLJDM�FHM
GLRG\� /('� �:DUQ�$ODUP�
�2VWU]H*HQLH�$ODUP�� QD� Sá\FLH� F]RáRZHM
Z\]ZDODF]D�� -H�OL� Z\]ZDODF]� SRVLDGD
PR*OLZR�ü� NRPXQLNDFML�� RVWU]H*HQLH
PR*H� ]RVWDü� Z\WUDQVPLWRZDQH� L
SREXG]RQH�]RVWDQ� RGOHJáH�Z\á�F]QLNL�
8*\WNRZQLN� PR*H� XVWDZLü� SR]LRP
SRF]�WNX�L�NR�FD�RGá�F]DQLD�REFL��*HQLD�
3RF]�WNRZ\� SR]LRP� RGá�F]D�QLD
QDVWDZLD� VL
 Z� ]DNUHVLH� RG� ���� GR
�����[�,QDVW�]�NURNLHP����
.R�FRZ\� SR]LRP� RGá�F]DQLD� QDVWDZLD
VL
 Z�]DNUHVLH�RG�����GR�����[�,QDVW�FR
���

3U]HNURF]HQLH� SRF]�WNRZHJR� OXE
NR�FRZHJR� SR]LRPX� RGá�F]DQLD� MHVW
V\JQDOL]RZDQH� ]DUyZQR� ORNDO�QLH� MDN� L
SU]Há�F]HQLHP�F\IURZHJR�Z\M�FLD���
3DPL
ü�WHUPLF]QD
&]DV�VW\JQL
FLD�
-HVW� WR� VWDáD� F]DVRZD� VW\JQL
FLD�� NWyU�
X*\WNRZQLN� PR*H� QDVWDZLDü�� 3R]ZDOD
RQD� EH]SR�UHGQLR� RGG]LD�á\ZDü� QD
]DZDUWR�ü� UHMHVWUX� WHU�PLF]QHJR�� NWyUD
E
G]LH�]PQLHMV]D�QD��MH�OL�PLHU]RQ\�SU�G
REQL*\� VL
 GR� ZDUWR�FL� PQLHMV]HM� RG
,QDVW�
6WDáD� F]DVRZD� PR*H� SU]\MPRZDü
SRQL*V]H�ZDUWR�FL�
QDW\FKPLDVWRZD�� ��PLQ�� ��PLQ�� ��PLQ�
��PLQ���K���K���K�
6WDáD� F]DVRZD� MHVW� F]DVHP�� MDNL� XSá\ZD
]DQLP� ]DZDUWR�ü� UHMHVWUX� WHUPLF]QHJR
]RVWDQLH� ]UHGXNRZDQD� GR� �����
ZDUWR�FL�SRF]�WNRZHM�
-H�OL� IXQNFMD� SDPL
FL� WHUPLF]QHM� MHVW
QLHSR*�GDQD� QDOH*\� XVWDZLü� VWDá�
F]DVRZ� Z�SR]\FML�QDW\FKPLDVWRZD�
8ZDJD��'R�G]LDáDQLD�SDPL
FL�WHU�PLF]QHM
Z\PDJDQH� MHVW� GRGDWNRZH� ]DVLODQLH
Z\]ZDODF]D�0�352�
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2EVáXJD�]HVSRáX�0�352
3U]\�SLHUZV]\P�XUXFKRPLHQLX�0�352�
=DSDOD�VL
 ]LHORQD�GLRGD�/('�Ä+HDOWK\´��Ä3UDZLGáRZ\´���ZVND]XM�F�*H��D��QDSL
FLH�GRFKRG]L���E��]HVSyá�IXQNFMRQXMH�QRUPDOQLH��'LRGD�WD��ZLHFLü
VL
 E
G]LH�]DZV]H��JG\�0�352�MHVW�XUXFKRPLRQ\��FK\ED��*H�Z\VW�SL�]DNáyFHQLH��3DWU]�VWUXNWXUD�PHQX�0�352�SR�Z\NRQDQLX�SRQL*V]\FK
LQVWUXNFML
-H�OL�Z\VSHF\ILNRZDQR�RSFM
 $PSHURPLHU]H��Z\�ZLHWODF]�/&'�ZVND*H�SU�G\�VNXWHF]QH�ID]��1S��
3DWU]�VWUXNWXUD�PHQX�0�352��3RPLDU�SU�GX�ID]�Z�$PSHUDFK�±�SR]LRP��

5HG
���
ID]D�

<OZ
���
ID]D�

%OXH
���$
ID]D�

-H�OL�QLH�Z\VSHF\ILNRZDQR�RSFML�$PSHURPLHU]H��0�352�]QDMGRZDü�VL
 E
G]LH
Z�WU\ELH�]DNáyFH���D�Z\�ZLHWODF]�/&'�E
G]LH�SRND]\ZDá�
3DWU]�VWUXNWXUD�PHQX�0�352��:VND]DQLD�DNWXDOQ\FK�]DNáyFH� ±�SR]LRP���

([LVWLQJ�IDXOWV
1R�IDXOWV
$NWXDOQH�]DNáyFHQLD
%UDN��]DNáyFH�

3RQL*HM�Z\MD�QLP\�MDN�XVWDZLü�0�352�QD�]ZáRN
 NUyWNLHJR�F]DVX�R�ZDUWR�FL����V�
'OD�SR]RVWDá\FK�XVWDZLH� SURFHGXUD�MHVW�'2.à$'1,(�WDND�VDPD��3DWU]�VWUXNWXUD�PHQX�SRZ\*HM�

� .URN�SLHUZV]\��LG( GR�PHQX�RFKURQD��SURWHFWLRQ�
-H�OL�0�3UR�Z\�ZLHWODá�RGF]\W\�DPSHURPLHU]\��QDOH*\� -H�OL�0�3UR�Z\�ZLHWODá�DNWXDOQH�]DNáyFHQLD��QDOH*\�
1DFLVQ�ü� D�0�352�Z\�ZLHWOL� 1DFLVQ�ü� D�0�352�Z\�ZLHWOL�

SRWHP SRWHP

SRWHP

SRWHP

� ���1DVW
SQLH�LG( GR�SRGPHQX�)L[HG�6�&�7LPH �6WDá\�F]DV�]ZDUFLRZ\�
1DFLVQ�ü� D�0�352�Z\�ZLHWOL�

SRWHP
=DNáDGDM�F��*H�0�352�]RVWDá�RU\JLQDOQLH
VNRQILJXURZDQ\�QD����$�]�����,VHW

SRWHP ��UD]\

(VFDSH 0�±�3�5�2����
$PPHWHUV��DPSHURPLHU]H�

8S 0�±�3�5�2����
3URWHFWLRQ��RFKURQD�

(VFDSH )DXOWV����]DNáyFHQLD�
([LVWLQJ�IDXOWV
�DNWXDOQH�]DNáyFHQLD�

(VFDSH 0�±�3�5�2����
)DXOWV�����]DNáyFHQLD�

8S 0�±�3�5�2����
$PPHWHUV��DPSHURPLHU]H�

8S 0�±�3�5�2����
3URWHFWLRQ��RFKURQD�

6HOHFW 0�±�3�5�2� ��
&XUYH�6HWWLQJV
�XVWDZLHQLD�NU]\ZHM�

6HOHFW ,B6(7
 �����,B1�� � ���$

'RZQ &XUYH��7\SH��W\S�NU]\ZHM�
 (,��*HQ��3XUSRVH�
�RJyOQHJR�SU]H]QDF]HQLD�

2�/� &XUYH���NU]\ZD�
 �&��������V�#���,VHW

&RROLQJ�WLPH��F]DV�FKáRG]HQLD�
 ,QVWDQW���QDW\FKPLDVWRZ\�

,QYHUVH�6�&�&UQW
 �����[,B6(7������$
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�� :�W\P�PRPHQFLH��6HOHFW� Z\ELHU] ZáD�FLZH�XVWDZLHQLD��8ZDJD��ZF]H�QLHM�]DSLVDQH�XVWDZLHQLD�SRSU]HG]RQH�V� ]QDNLHP�UyZQR�FL�
3U]\�Z\ERU]H��]PLHQLD�VL
 RQ�WDN��MDN�SRND]DQR��

1DFL�QLM� D�0�352�Z\�ZLHWOL�

1DVW
SQLH�]PRG\ILNXM �PRGLI\� XVWDZLHQLD��DE\�]DSLVDü�MH�Z�0�352�Z�QDVW
SXM�F\�VSRVyE��8ZDJD��SR�PRG\ILNDFML�XVWDZLHQLD
� ]DSLVDQD�ZDUWR�ü�SRSU]HG]RQD�MHVW�]QDNLHP�UyZQR�FL��

1DFL�QLM�L�SU]\WU]\PDM QDFL�QLM� D�0�352�Z\�ZLHWOL�

6�&�&XUYH���NU]\ZD�]ZDUF��
 �&������PV��#��,VHW

)L[HG�6�&�&UQW
�XVWDORQ\�SU�G�]ZDUF��
 �����[,B6(7������$
)L[HG�6�&�7LPH
�VWDá\�F]DV]ZDUFLRZ\�
 � ���V

)L[HG�6�&�7LPH
o ���V

6HOHFW

'RZQ )L[HG�6�&�7LPH
o ���V

'RZQ )L[HG�6�&�7LPH
o ���V

6HOHFW 'RZQ )L[HG�6�&�7LPH
 �����V

�6WDá\�F]DV�]ZDUFLRZ\�
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:\]ZDODF]�QDGSU�GRZ\
0�352���
3á\WD�F]RáRZD

'LRGD�/('�³+HDOWK\´��³3UDZLGáRZ\´�
=LHORQD� GLRGD� /('�� VWDOH�PLJDM�FD�Z� WHPSLH� ³XGHU]H�
VHUFD´�ZWHG\��JG\�Z\]ZDODF]�0�352�MHVW�]DVLORQ\�L�MHVW
Z QRUPDOQ\P�WU\ELH�SUDF\�
3U]\FLVN���NDVRZDQLH�U
F]QH��DXWRPDW\F]QH
)DEU\F]QLH�XVWDZLDQ\�Z�SR]\FML��0DQXDO
���U
F]Q\��� OXE
�$XWR����DXWRPDW\F]Q\����:�SU]\SDGNX�SU]HFL�*HQLD�OXE
]ZDUFLD�Z\]ZDODF]� RWZRU]\� Z\á�F]QLN�� -H�OL� QDVWDZQLN
E\á Z SRáR*HQLX� �U
F]Q\�� ]RVWDQLH� Z\SFKQL
W\� ]H� VZHM
QRUPDOQLH� VFKRZDQHM� SR]\FML�� 1DOH*\� XVXQ�ü
SU]\F]\Q
�� NWyUD� VSRZRGRZDáD� Z\]ZROHQLH� L� SU]HG
SRQRZQ\P� ]DPNQL
FLHP� Z\á�F]QLND� ZFLVQ�ü� SU]\FLVN
UHVHW�
-H*HOL� SU]\FLVN� E\á� Z� SRáR*HQLX� �DXWRPDW\F]Q\�� SR
Z\]ZROHQLX� SR]RVWDQLH� RQ� Z� VFKRZDQHM� SR]\FML�
8VXQL
FLH SU]\F]\Q\� Z\]ZROHQLD� VSRZRGXMH
VDPRF]\QQH� VNDVRZDQLH� Z\]ZDODF]D� XPR*OLZLDM�F
SRZWyUQH�]DPNQL
FLH�Z\á�F]QLND�
=á�F]H�WHVWRZH�
1D� GROH� Sá\W\� F]RáRZHM� ]QDMGXMH� VL
 ���WR� Qy*NRZH
]á�F]H� V]XIODGRZH� SR]ZDODM�FH� SU]\á�F]\ü� ZW\F]N

WHVWHUD�
3L
ü�QDFL
W\FK�QDVWDZQLNyZ
=HVWDZ� SL
FLX�� áDWZ\FK� Z� X*\FLX�� QDVWDZLDQ\FK
�UXERNU
WHP�� REURWRZ\FK� SU]Há�F]QLNyZ� XPR*OLZLD
Z\EyU�QDVW
SXM�F\FK�QDVWDZ�]DEH]SLHF]H��
3U�G� ]DEH]SLHF]HQLD� GáXJR]ZáRF]QHJR� ,U�� SUyJ
]DEH]SLHF]HQLD� NUyWNR]ZáRF]QHJR� ,P�� RSy(QLHQLH
]DEH]SLHF]HQLD� NUyWNR]ZáRF]QHJR� ,P�G�� SUyJ
]DEH]SLHF]HQLD�GR]LHPQHJR�,I�L�]ZáRN
 ]DEH]SLHF]HQLD
GR]LHPQHJR�,I�G�
8SURV]F]RQD�FKDUDNWHU\VW\ND�]DEH]SLHF]H��
:\]ZDODF]�0�3UR ���]DSHZQLD�]DEH]SLHF]HQLD�
GáXJR]ZáRF]QH��NUyWNR]ZáRF]QH��]ZDUFLRZH�SU�GX
]Dá�F]H�QLRZHJR��]ZDUFLRZH�QDW\FKPLDVWRZH�L
]LHPQR]ZDUFLRZH��=DEH]SLHF]DQH�V� WU]\�ID]\�L
SU]HZyG�QHXWUDOQ\��Z Z\á�F]QLNDFK���ELHJXQRZ\FK��
2JyOQ\�V]NLF�FKDUDNWH�U\VW\NL�]DEH]SLHF]H� SRND]DQR
QD�SRQL*V]\P�Z\NUHVLH

3U�G

&]DV

.H\

2FKURQD
GáXJR]ZáRF]QD

2FKURQD
NUyWNR]ZáRF]QD

0&5�+6,6&

2FKURQD
]LHPQR]ZDUFLRZD

,
,

��QDVWDZQLNyZ

3U]\FLVN
]HURZDQLD
U
F]QHJR�
DXWRPDW\�
F]QHJR

&KDUDNWHU\VW\NL
]DEH]SLHF]H�

�'LRGD�/('
Ä+HDOWK\´
�Ä3UDZLGáRZ\´�

:LHORSLQRZ\
SRUW�WHVWRZ\
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:áD�FLZR�FL�]DEH]SLHF]H�

=DEH]SLHF]HQLH�GáXJR]ZáRF]QH
=DEH]SLHF]HQLH� GáXJR]ZáRF]QH
Z\NRQDQH� MHVW� ]JRGQLH� ]� Z\PRJDPL
QRUP\� ,(&������ NODVD� ���� 2� SU�GRZD
RSLVDQD� MHVW� MHGQRVWNDPL� Z\UD*RQ\PL
SU�GHP�RGQLHVLHQLD�,U�
=DEH]SLHF]HQLH�NUyWNR]ZáRF]QH
:\]ZDODF]� 0�3UR� ��� SR]ZDOD� QD
Z\]ZROHQLD� QDW\FKPLDVWRZH� OXE� ]H
]ZáRN� QLH]DOH*Q� RG� SU�GX�� 3UyJ
]DG]LDáDQLD� ]DEH]SLHF]HQLD� PR*H� E\ü
Z\EUDQ\�Z�]DNUHVLH� RG� GZXNURWQHJR� GR
GZXQDVWRNURWQHJR�SU�GX�RGQLHVLHQLD�,U�

:� ]DPLHV]F]RQHM� SRQL*HM� SU]\NáDGRZHM
FKDUDNWHU\VW\FH� SU]\M
WR�� *H� GOD
Z\á�F]QLND� R� SU�G]LH� ]QDPLRQRZ\P
���$� SU�G� RGQLHVLHQLD� ,U� XVWDZLRQR� QD
����� SUyJ� ]DG]LDáDQLD� ]DEH]SLHF]HQLD
]ZDUFLRZHJR� XVWD�ZLRQR� QD� ��� [� ,U� D
MHJR� RSy(QLHQLH� QD� ���V�� 1D� Z\NUHVLH
SRND]DQR� PDNV\PDOQH� L� PLQLPDOQH
F]DV\� Z\]ZROHQLD� GOD� GDQHJR� SU�GX�
/LQLD� SU]HU\ZDQD� SU]HGVWDZLD
]DEH]SLHF]HQLH� ]ZDUFLRZH� SU�GX
]Dá�F]HQLRZHJR���0&5�

=DEH]SLHF]HQLH�]LHPQR]ZDUFLRZH�
3U�G� GR]LHPQ\� MHVW� PLHU]RQ\� SU]H]
VXPRZDQLH� SU�GX� ZV]\VWNLFK� ID]
L SU]HZRGX� QHXWUDOQHJR� �MH�OL� MHVW
X*\ZDQ\��� :\QLN� GDMH� ZDUWR�ü� UyZQ�
SU�GRZL� XSá\ZX�� NWyU\� Z\VW
SXMH� QD
RGSá\ZLH�Z\á�F]QLND�
:\]ZDODF]� PR*H� E\ü� XVWDZLRQ\� QD
Z\]ZROHQLH� QDW\FKPLDVWRZH� OXE� SR
VWDá\P� RSy(QLHQLX� Z� SU]\SDGNX
SRMDZLHQLD� VL
 SU�GX� GR]LHPQHJR
SU]HNUDF]DM�FHJR� QDVWDZLRQ\� SUyJ� Z
]DNUHVLH�RG�����GR����,Q��=DEH]SLHF]HQLH
WR� PR*QD� Z\á�F]\ü�� MH�OL� QLH� MHVW
SRWU]HEQH�

=DEH]SLHF]HQLD� ]ZDUFLRZH� SU�GX
]Dá�F]HQLRZHJR� 0&5� �� ]ZDUFLRZH
QDW\FKPLDVWRZH�+6,6&
:\]ZDODF]� 0�3UR� ��� GRNRQD
QDW\FKPLDVWRZHJR� RWZDUFLD� Z\á�F]QLND�
MH�OL� ]RVWDá� RQ� ]DPNQL
W\� QD� ]ZDUFLH
SU]HNUDF]DM�FH� GRSXV]F]DOQ\� SU�G
]Dá�F]HQLRZ\� Z\á�F]QLND�� 3UyJ
]DG]LDáDQLD� Z\]ZDODF]D� SU�GX
]Dá�F]HQLRZHJR� XVWDZLRQ\� MHVW� QD
PLQLPXP���N$�
:� VWDQLH� ]DPNQL
W\P� Z\á�F]QLN� PR*H
SU]HZRG]Lü� Z\VRNLH� SU�G\� GR� ZDUWR�FL
,FZ�� -H�OL� MHGQDN� SU�G� Sá\Q�F\� SU]H]
Z\á�F]QLN� SU]HNURF]\� W
 GRSXV]F]DOQ�
ZDUWR�ü� Z\]ZDODF]� GRNRQD
QDW\FKPLDVWRZHJR�RWZDUFLD�Z\á�F]QLND�
2ED�RSLVDQH�SURJL�QDVWDZLDQH�V�
IDEU\F]QLH�L�X*\WNRZQLN�QLH�PR*H�LFK
]PLHQLDü�

/RQJ�7LPH�3URWHFWLRQ��&ODVV���
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1DVWDZ\�RSHUDWRUD
:V]\VWNLH� QDVWDZQLNL� RSHUDWRUD� ]QDMGXM� VL
 QD� Sá\FLH� F]RáRZHM
Z\]ZDODF]D�0�3UR����
3U]Há�F]QLNL�PR*QD�QDVWDZLDü�Z�GRZROQ\P�F]DVLH�QLH]DOH*QLH�RG
WHJR�F]\�Z\á�F]QLN� MHVW�RWZDUW\�F]\�]DPNQL
W\� OXE�F]\�Z\]ZDODF]
MHVW�]DVLORQ\�F]\�QLH�

3U�G�RGQLHVLHQLD��,U�
-HVW�WR�SUyJ�]DG]LDáDQLD�]DEH]SLHF]HQLD�GáXJR]ZáRF]QHJR��-HVW�RQ
QDVWDZLDQ\�MDNR�XáDPHN�SU�GX�]QDPLRQRZHJR�Z\á�F]QLND�,Q�Z
]DNUHVLH�RG�����GR����,Q�]�NURNLHP����,Q

3UyJ�]DEH]SLHF]HQLD�NUyNR]ZáRF]QHJR�,P
-HVW�WR�SURJRZD�ZDUWR�ü�SU�GX�]DEH]SLHF]HQLD�NUyWNR]ZáRF]QHJR
,P��-HVW�RQ�XVWDZLDQ\�MDNR�ZLHORNURWQR�ü�SU�GX�RGQLHVLHQLD�,U�
3U]Há�F]QLNLHP�PR*QD�Z\EUDü�MHGQ� ]�SRQL*V]\FK�SR]\FML���,U���,U�
�,U���,U���,U����,U����,U�

=ZáRND�]DEH]SLHF]HQLD�NUyWNR]ZáRF]QHJR
=ZáRND�]DEH]SLHF]HQLD�NUyWNR]ZáRF]QHJR�PR*H�SU]\M�ü�MHGQ� ]
SRQL*V]\FK�ZDUWR�FL��QDW\FKPLDVWRZD�����V�����V�����V�����V�����V�
���V

3UyJ�]DEH]SLHF]HQLD�]LHPQR]ZDUFLRZHJR�,I
-HVW� WR� SURJRZD� ZDUWR�ü� SU�GX� ]DEH]SLHF]HQLD
]LHPQR]ZDUFLRZHJR�� -HVW� RQ� QDVWDZLDQ\� MDNR� XáDPHN� SU�GX
]QDPLRQRZHJR� Z\á�F]QLND� ,Q�� 3U]Há�F]QLNLHP� PR*QD� Z\EUDü
MHGQ� ]� SRQL*V]\FK� SR]\FML�� RII� �Z\á��� ���,Q�� ���,Q�� ���,Q�� ���,Q�
3R]\FMD�RII��Z\á���OLNZLGXMH�]DEH]SLHF]HQLH�]LHPQR]ZDUFLRZH

=ZáRND�]DEH]SLHF]HQLD�]LHPQR]ZDUFLRZHJR
1LH]DOH*QD�RG�SU�GX�]ZáRND�]DEH]SLHF]HQLD�]LHPQR]ZDUFLRZHJR
PR*H�SU]\M�ü�MHGQ� ]�SRQL*V]\FK�ZDUWR�FL��,QVW��QDW\FKPLDVWRZD��
���V�����V�����V�����V�����V�����V�

.DVRZDQLH
:�SU]\SDGNX�SU]HFL�*HQLD�OXE�]ZDUFLD�Z\]ZDODF]�RWZRU]\
Z\á�F]QLN�D�SU]\FLVN�NDVRZDQLH�]RVWDQLH�Z\SFKQL
W\�]H�VZHM
QRUPDOQLH�VFKRZDQHM�SR]\FML��3U]\FLVN�WHQ�PXVL�]RVWDü�ZFL�QL
W\
GR�SRSU]HGQLHJR�SRáR*HQLD�]DQLP�Z\á�F]�QLN�]RVWDQLH�]DPNQL
W\��
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6]F]HJyá\�PRQWD*X�FHZNL�5RJRZVNLHJR�Z�ELHJXQLH�QHXWUDOQ\P�1�
=HVWDZ�GR�PRQWD*X�]HQ
WU]QHM�FHZNL�5RJRZVNLHJR�QD�SU]HZRG]LH
QHXWUDOQ\P� VNáDGD� VL
 ]�� WU]HFK� ZVSRUQLNyZ� ] ODPLQDWX�� GZyFK
�UXE� PRFXM�F\FK�� GZyFK� SODVWLNRZ\FK� ]DFLVNyZ�� GZXPHWURZHM
VNU
WNL� L� FHZNL� 5RJRZVNLHJR�� :VSRUQLN� PRQWD*RZ\� ]RVWDá� WDN
]DSURMHNWRZDQ\� E\� SDVR�ZDü� GR� ZLHOX� VWDQGDUGyZ� V]\Q\
QHXWUDOQHM�
6WDQGDUGRZR�� Z\á�F]QLN� Z� SLHUZV]\P� Z\PLDU]H� JDEDU\WR�Z\P
GRVWDUF]DQ\� MHVW� ]� ]HZQ
WU]Q� FHZN� 5RJRZVNLHJR� Z� Z\PLDU]H
SLHUZV]\P�� 3RGREQLH�� Z\á�F]QLN� Z� GUXJLP� Z\�PLDU]H
JDEDU\WRZ\P�GRVWDUF]DQ\� MHVW�]�]HZQ
WU]Q� FHZN� 5RJRZVNLHJR
Z� Z\PLDU]H� GUXJLP�� :� V\WXDFML�� JG\� ]HZQ
�WU]QD� FHZND
5RJRZVNLHJR� Z� Z\PLDU]H� SLHUZV]\P� QLH� E
�G]LH� SDVRZDáD� GR
V]\Q\� QHXWUDOQHM� PR*QD� ]DVWRVRZDü� FHZN
 Z� Z\PLDU]H� GUXJLP�
OHF]� VSRZRGXMH� WR� SRMDZLHQLH� VL
 GRGDWNRZHJR�� GR� ���� SU�GX
XSá\ZX��0R*H�WR�VSRZRGRZDü�QLHVWDELOQR�ü�Z�Z\NU\ZDQLX�]ZDUFLD
GR]LHPQHJR� D� VNXWNLHP� WHJR� XWUDW
 NRRUG\QDFML� Z\á�F]QLNyZ� L
GRNXF]OLZH� � Z\á�F]HQLD� &HZND� 5RJRZVNLHJR� SRZLQQD� E\ü

PRQWRZDQD� Z� RGSR�ZLHGQLHM� SR]\FML� Z� VWRVXQNX� GR� SU]HZRGX
X]LHPQLDM�FHJR� SU]HZyG� QHXWUDOQ\� �RFKURQD� RJUDQLF]RQD� OXE
QLHRJUDQL�F]RQD�� ,QQH� V]F]HJyá\� Z\MD�QLDM� QRW\� DSOLNDF\MQH� L
U\VXQ�NL�]DWZLHUG]RQH�SU]H]�*(�3RZHU�&RQWUROV��1HXWUDOQD�FHZ�ND
5RJRZVNLHJR� SRZLQQD� E\ü� E\ü� WDN� XPLHV]F]RQD� E\� VWU]DáND
ZVND]\ZDáD�JáyZQH�V]\Q\�]ELRUF]H�MDN�WR�SU]HG�VWDZLRQR�SRQL*HM�
'ZXPHWURZ\� SU]HZyG� SU]HGáX*DM�F\� ]� MHGQHM� VWURQ\� SR�ZLQLHQ
]RVWDü�SU]\á�F]RQ\�GR�ZROQR�ZLV]�FHJR�Z\SUR�ZDG]HQLD� FHZNL� ]
GUXJLHM� ]D� GR�Z\á�F]QLND��.R�FRZH� ]á�F]D� R]QDF]RQH��YH� L� �YH
SRZLQQ\� ]RVWDü� SU]\á�F]RQH� GR PRGXáX� 3$00� MDN� SRND]DQR� QD
SRQL*V]\P�U\VXQNX�
8*\FLH� GáX*V]HJR� SU]HZRGX� QL* GRVWDUF]RQ\� Z� ]HVWDZLH� PR*H
VSRZRGRZDü��*H�QD�SUDF
 Z\]ZDODF]D�E
G� ZSá\ZDá\�]DNáyFHQLD
HOHNWURPDJQHW\F]QH��(0,��

5HVWULFWHG�1HXWUDO
3RVLWLRQ

8QUHVWULFWHG
1HXWUDO�3RVLWLRQ

'LDJUDP�LOOXVWUDWLQJ�QHXWUDO�URJRZVNL�FRLO�IL[LQJ�SRVLWLRQ�DQG
GLUHFWLRQV�IRU�DSSOLFDWLRQV�ZKHUH�EXVEDUV�FRQQHFWHG�WR�WRS
WHUPLQDOV�DQG�FDEOHV�FRQQHFWHG�WR�ERWWRP�WHUPLQDO�RI�$&%�

7HUPLQDWLRQ�DW�3$00�PRGXOH
�YH���WR���$��
�YH����WR���$��

6FKHPDW�SU]HGVWDZLD�PLHMVFH�]DPRQWRZDQLD�QHXWUDOQHM�FHZNL�5RJRZVNLHJR�L�MHM�NLHUXQHN�GOD�]DVWRVRZD� JG]LH
V]\Q\�]ELRUF]H�SU]\á�F]RQH�V� GR�JyUQ\FK�D�SU]HZRG\�GR�GROQ\FK�Z\SURZDG]H� Z\á�F]QLND�

3RáR*HQLH�FHZNL�GOD�]DEH]SLHF]HQLD
QLHRJUDQLF]RQHJR

3RáR*HQLH�FHZNL�GOD�]DEH]SLHF]HQLD
RJUDQLF]RQHJR

3RGá�F]HQLH�PRGXáX�3$00
�YH�GR�$��
�YH�GR�$��
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5HVWULFWHG�1HXWUDO
3RVLWLRQ

8QUHVWULFWHG
1HXWUDO�3RVLWLRQ

'LDJUDP�LOOXVWUDWLQJ�QHXWUDO�URJRZVNL�FRLO�IL[LQJ�SRVLWLRQ�DQG
GLUHFWLRQ�IRU�DSSOLFDWLRQV�ZKHUH�EXVEDUV�FRQQHFWHG�WR�ERWWRP
WHUPLQDOV�DQG�FDEOHV�FRQQHFWHG�WR�WRS�WHUPLQDOV�RI�$&%�

7HUPLQDWLRQ�DW�3$00�PRGXOH
�YH� WR� $��
�YH� WR���$��

6FKHPDW�SU]HGVWDZLD�PLHMVFH�]DPRQWRZDQLD�QHXWUDOQHM��FHZNL�5RJRZVNLHJR
L� MHM� NLHUXQHN� GOD� ]DVWRVRZD� JG]LH� V]\Q\� ]ELRUF]H� SU]\á�F]RQH� V� GR
GROQ\FK�D�SU]HZRG\�GR�JyUQ\FK�Z\SURZDG]H� Z\á�F]QLND

3RáR*HQLH�FHZNL�GOD�]DEH]SLHF]HQLD
RJUDQLF]RQHJR�

3RáR*HQLH�FHZNL�GOD�]DEH]SLHF]HQLD
QLHRJUDQLF]RQHJR

3RGá�F]HQLH�PRGXáX�3$00
�YH�GR�$��
�YH�GR�$��
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:\SRVD*HQLH�Z\]ZDODF]\�0�352 W\S�Z\]ZDODF]D
0�352��� 0�352��� 0�352���/ 0�352���+ 0�352���/ 0�352���+

2FKURQD�GáXJR]ZáRF]QD�/
QDVWDZ\�RG�����GR�����,Q�]�NURNLHP���� � � � � � �
QDVWDZ\�RG�����GR�����,Q�]�NURNLHP����� � � � � �
&KDUDNWHU\VW\ND�GáXJR]ZáRF]QD�ZJ�
,(&��������&ODVV��� �
,(&��������NRPELQDFML � � � � �
2FKURQD�NUyWNR]ZáRF]QD�6
����������������������[�,U���,U�±�SU�G�QDVWDZLDOQ\� � � � � � �
���������������������������[�,U � � � � �
=ZáRND�Z�VHNXQGDFK�
EH]]ZáRF]QLH�������������������������������V � � � � � �
RG�EH]]ZáRF]QLH�GR�����V�]�NURNLHP����V � � � � �
2EFLQDQLH�FKDUDNWHU\VW\NL�NUyWNR]ZáRF]QHM�,�W
����F]DVX�]DEH]SLHF]HQLD�GáXJR]ZáRF]QHJR � � � � �
���������������������������[�,U � � � � �
2FKURQD�Z�SU]HZRG]LH�QHXWUDOQ\P�1 R� R � � � �
2FKURQD�]LHPQR]ZDUFLRZD
RG�VWURQ\�RGSá\ZX��8()� R� R R � �
RG�VWURQ\�]DVLODQLD��5()� R R � �
UH]HUZRZD�GOD�REX�VWUHI��6()� R R � �
QDVWDZ\��Z\á�F]RQD��RG�����GR�����[�,Q�]�NURNLHP���� R R R � �
QDVWDZ\��Z\á�F]RQD��RG�����GR�����[�,Q�]�NURNLHP���� R R � �
]ZáRND�]�NURNLHP�����RG�EH]]ZáRF]QLH�GR�����V R R R � �
REFLQDQLH�����Z\á�F]RQH�������������������������� R R R � �
3DPL
ü�WHUPLF]QD
VWDáD�GOD�F]DVX����PLQXW � � � � � �
QDVWDZ\�GOD�F]DVX��EH]]ZáRF]QLH�������������������������������PLQXW R R R R R
:VND(QLN�Z\]ZROHQLD
ZVND(QLN�/('�SUDZLGáRZHJR�G]LDáDQLD�Z\]ZDODF]D � � � � � �
ZVND(QLN�/('�RVWU]H*HQLH���DODUP � � � � �
LQG\ZLGXDOQ\�ZVND(QLN�/('�GOD�ND*GHM�]�SU]\F]\Q�Z\]ZROHQLD � � � � �
NRG�Eá
GX��SU]H]�LQWHUIHMV�NRPXQLNDF\MQ\� R R � �
:\M�FLH
PRQLWRULQJ�REFL�*HQLD � � � � �
]DLQLFMRZDQH�Z\]ZROHQLH � � � � �
REVáXJD��VW\NL�JáyZQH� � � � � �
V\JQDá�GR�Z\á�F]QLND��UHGQLHJR�QDSL
FLD��SRá�F]RQ\�]�5()� R R � �
]GDOQH�Z\á�F]DQLH���]Dá�F]DQLH�SU]H]�LQWHUIHMV�NRPXQLNDF\MQ\ R R R R
,QWHUIHMV�NRPXQLNDF\MQ\�ZJ�SURWRNRáX�02'%86 R R � �
.DVRZDQLH�Z\]ZROHQLD
U
F]QH��SU]\FLVN� � � � � � �
$XWRPDW\F]QH � � � � �
,QQH�RSFMRQDOQH�IXQNFMH
VW\N�DODUPX�Z\]ZROHQLD��PHFKDQLF]Q\��]DPNQ�RWZDUW\� R R R R R R
SURJUDP�DODUPRZ\ R R R R
]HZQ
WU]Q\�]DVLODF] R � � � �
HOHNWURQLF]Q\�DPSHURPLHU] � � � � �
HOHNWURQLF]Q\�OLF]QLN�]Dá�F]H� � � � � �
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