
PODSTAWY INŻYNIERII 
MATERIAŁOWEJ 

LABORATORIUM 

pod redakcją Jerzego Rutkowskiego 

Wydanie II 

Oficyna Wydawnicza Politechniki Wrocławskiej 
Wrocław 2005 



Autorzy: 
Ryszard Kacprzyk (1, 9,10), Bożena Łowkis (8), Jerzy Rutkowski (6, 7), 
Adam Tymań (4), Leszek Woźny (5), Jan Ziaja (2), Zbigniew Zubel (3) 

Recenzent 
Jarosław Juchniewicz 

Opracowanie redakcyjne 
Alicja Kordas 

Korekta 
Maria Izbicka 

© Copyright by Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2003 

ISBN 83-7085-867-8 

OFICYNA WYDAWNICZA POLITECHNIKI WROCŁAWSKIEJ 
Wybrzeże Wyspiańskiego 27, 50-370 Wrocław 

Drukarnia Oficyny Wydawniczej Politechniki Wrocławskiej. Zam. nr 217/2005 



Wstęp 
Regulamin bezpieczeństwa w

1. Badanie rezystywności di
2. Wyznaczanie przenikalno
3. Pomiary współczynnika s
4. Badanie wytrzymałości e
5. Badanie właściwości mag
6. Badanie właściwości mec
7. Badanie właściwości ciep
8. Badanie wybranych właś

ciekłych 
9. Badanie zjawisk termoele

10. Badanie zjawiska Halla 
SPIS RZECZY 
4 
 Labor
elektry
ści ele
trat di
lektryc
netycz
hanicz
lnych 

ciwośc

ktryczn
atorium Podstaw Inżynierii Materiałowej 5 
ków 7 
ktrycznej 19 
elektrycznych 29 
znej 41 
nych próbek blach elektrotechnicznych 53 
nych materiałów izolacyjnych 69 
materiałów izolacyjnych 79 
i fizycznych i chemicznych dielektryków 

87 
ych 101 

115 



�����

������� ���	
���	��
� ������ �������� �����
������� �
�������
� �� ��������

�� ����� ��	���	��� ��	��� 
������ �� ������
��
� �	
����� � 
����
��
� �����
����

	�� ������ ����� �� �����
�� �	
����� ����� �����
���	 ��� ��
���
��
� ���
�����

���� ����� �����
	
��� �� �����
�� ���	������ 	 ���� 	��������
� ��� ����	����
��

	 ������ ��	��������� 
�������� 	����
	���
 �����
���	 
 
�� ���������
 �� �����
�

�	 ��	����������  ����
� ��
� �� ��
��� �������� ����� ����	
���
� �
���������

��	� �������� ������
��������

!������ ������ �������� 	������ ������
��
� � ������ ����� ������	�	���

	����
	���
 �����
���	 ����	��������� �������	��������� �
������������ 
 ����

����������� ������� 	 ��
��
�� ������������ �	
���� ����������������

"��	
��
� ������ �	
����
� ����� �
� � 	�����
��
� #
�������� ������	 ����

	
�� �����	 ���
���	���� ������� 	�����
� ����� 
 �������� �	
����
��

$���� ���� ������������ ��� ��������	 %���
��� &����������� 
����� �����

�������	
�� ���� ���������� 
 ��������� ��� ���� ��� ��	�
�� ��������� 
����
����


 �����
�� ���������



5(*8/$0,1�%(=3,(&=(�67:$
:�/$%25$725,80

32'67$:�,1)<1,(5,,�0$7(5,$à2:(-

���:� ODERUDWRULXP� QDOH*\� ]DFKRZDü� V]F]HJyOQH� �URGNL� RVWUR*QR�FL�� XVWDORQH� Z
FHOX�RFKURQ\�]GURZLD�L�*\FLD�]DWUXGQLRQ\FK�L�üZLF]�F\FK�Z�QLP�

���3U]HG�SU]\VW�SLHQLHP�GR�SUDF\�QDOH*\�]DSR]QDü�VL
�]�UR]PLHV]F]HQLHP�Z�ODER�
UDWRULXP�GUyJ�HZDNXDF\MQ\FK�L�JD�QLF��QLHJRZ\FK�

���=DSR]QDü� VL
� ]� FHOHP� L� SRGVWDZDPL� WHRUHW\F]Q\PL�Z\NRQ\ZDQ\FK� SRPLDUyZ
L�EDGD��

���'RNRQDü�RJO
G]LQ�SU]\G]LHORQHM�DSDUDWXU\� L�XU]�G]H���6SUDZG]Lü��F]\� L]RODFMD
SU]HZRGyZ�L�SU]\U]�GyZ�SRPLDURZ\FK�QLH�MHVW�XV]NRG]RQD�

���3R]QDü�L�SUDNW\F]QLH�RSDQRZDü�VSRVRE\�]Dá�F]DQLD��UHJXODFML� L�Z\á�F]DQLD�QD�
SL
FLD�

���6SUDZG]Lü�XNáDG�SRá�F]H��� UR]PLHV]F]HQLH�DSDUDWXU\� L� SU]HZRGyZ��6SUDZG]H�
QLH�L�SU]\JRWRZDQLH�XNáDGX�SRZLQQR�E\ü�GRNRQDQH�SU]H]�üZLF]�F\FK�L�]DWZLHUG]RQH
SU]H]�SURZDG]�FHJR�]DM
FLD�SU]HG�UR]SRF]
FLHP�SRPLDUyZ�L�SR�ND*GHM�]PLDQLH�XNáD�
GX�� =Dá�F]HQLH� QDSL
FLD� GR� XNáDGX� PR*H� RGE\ZDü� VL
� MHG\QLH� Z� REHFQR�FL� SURZD�
G]�FHJR�

���ûZLF]HQLH�PR*H�E\ü�Z\NRQ\ZDQH�W\ONR�QD�VWDQRZLVNX�ZVND]DQ\P�SU]H]�SUR�
ZDG]�FHJR�� 1LH� ZROQR� X*\ZDü� LQQHJR� VSU]
WX� L� DSDUDWyZ� QL*� WH�� NWyUH� SU]\G]LHOLá
SURZDG]�F\�üZLF]HQLH�

���3U]HG�SU]\VW�SLHQLHP�GR�SUDF\�SU]\�Z\VRNLP�QDSL
FLX�QDOH*\�GRGDWNRZR�
D��SR]QDü�L�SUDNW\F]QLH�RSDQRZDü�VSRVRE\�]Dá�F]DQLD��UHJXODFML�L�Z\á�F]DQLD�Z\�

VRNLHJR�QDSL
FLD�RUD]�X]LHPLHQLD�XNáDGX�
E��VSUDZG]Lü� GRNáDGQLH� XNáDG� SRá�F]H�� REZRGX� Z\VRNLHJR� QDSL
FLD� �]JRGQR�ü

]�Z\PDJDQ\P�VFKHPDWHP�SRá�F]H��� UR]PLHV]F]HQLH� DSDUDWXU\� L� SU]HZRGyZ� ]� RGSR�
ZLHGQLPL�RGVW
SDPL�L]RODF\MQ\PL��VWDQ�L�FL�JáR�ü�SU]HZRGyZ�X]LHPLDM�F\FK��

F��SRG]LHOLü�F]\QQR�FL�SRPL
G]\�Z\NRQXM�F\FK�üZLF]HQLH��Z�RNUHVLH�RG�]Dá�F]H�
QLD�Z\VRNLHJR�QDSL
FLD�GR�MHJR�Z\á�F]HQLD�QLH�ZROQR�]PLHQLDü�WHJR�SRG]LDáX��

G��ZHM�FLH� Z� SROH� Z\VRNLHJR� QDSL
FLD� MHVW� GR]ZRORQH� MHG\QLH� SR� RVRELVW\P
VSUDZG]HQLX��*H�RED�Z\á�F]QLNL�REZRGX�SURELHUF]HJR�V��Z\á�F]RQH�



5HJXODPLQ�EH]SLHF]H�VWZD�Z�/DERUDWRULXP�3RGVWDZ�,Q*\QLHULL�0DWHULDáRZHM�

H��]DEUDQLD�VL
�GRNRQ\ZDQLD�MDNLFKNROZLHN�F]\QQR�FL�Z�SROX�Z\VRNLHJR�QDSL
FLD
EH]�]Dá�F]HQLD�SU]HQR�QHJR�X]LHPLDF]D�QD�]DFLVN�(UyGáD�QDSL
FLD�

I��Z�F]DVLH�SU]HE\ZDQLD�RVyE�Z�SROX�Z\VRNLHJR�QDSL
FLD�ZHM�FLH�GR�SROD�Z\VR�
NLHJR�QDSL
FLD�PXVL�E\ü�RWZDUWH��SU]HUZDQH�VW\NL�EORNDG�GU]ZLRZ\FK��

J��Zá�F]HQLH�Z\VRNLHJR�QDSL
FLD�PXVL�E\ü�ND*GRUD]RZR�SRSU]HG]RQH�
¾�VSUDZG]HQLHP��*H�QLNW�QLH�]QDMGXMH�VL
�Z�SROX�Z\VRNLHJR�QDSL
FLD�
¾�VSUDZG]HQLHP��*H�]GM
W\�MHVW�SU]HQR�Q\�X]LHPLDF]�]H�(UyGáD�QDSL
FLD�
¾�VSUDZG]HQLHP��*H�UHJXODWRU�QDSL
FLD�MHVW�Z�SRáR*HQLX�]HURZ\P�
¾�JáR�Q\P�RVWU]H*HQLHP�SR]RVWDá\FK�üZLF]�F\FK��Ä8ZDJD��Zá�F]DP�QDSL
FLH´�

K��Z� RNUHVLH�� NLHG\�Z\VRNLH� QDSL
FLH� MHVW� Zá�F]RQH�� RVRED� REVáXJXM�FD� á�F]QLNL
PXVL�E\ü�JRWRZD�GR�QDW\FKPLDVWRZHJR�Z\á�F]HQLD�QDSL
FLD�Z�UD]LH�Z\VW�SLHQLD�]D�
JUR*HQLD�REVáXJL� OXE�DSDUDWXU\�RUD]�Z\VW�SLHQLD�SU]HVNRNX� OXE�SU]HELFLD�Z�RELHNFLH
EDGDQ\P��:�W\P�FHOX�RVRED�WD�PXVL�SU]H]�FDá\�RNUHV�Zá�F]HQLD�Z\VRNLHJR�QDSL
FLD
SU]HE\ZDü�Z�EH]SR�UHGQLP�V�VLHG]WZLH�SU]\FLVNX�Z\á�F]QLND� WUDQVIRUPDWRUD� L�PXVL
E\ü�JRWRZD�GR�QDW\FKPLDVWRZHJR�Z\á�F]HQLD�QDSL
FLD�

L��Z�WUDNFLH�Z\NRQ\ZDQLD�SU]H]�REVáXJ
�SUDF�Z�SROX�Z\VRNLHJR�QDSL
FLD�QLH�ZRO�
QR�PDQLSXORZDü�á�F]QLNDPL�DQL�LFK�GRW\NDü�

�����:�UD]LH�]DJUR*HQLD�SR*DURZHJR�QDOH*\�VWRVRZDü�VL
�GR�LQVWUXNFML�SU]HFLZSR�
*DURZHM��1LH�JDVLü�SR*DUX�ZRG���W\ONR�JD�QLFDPL��QLHJRZ\PL�

����:VW
S�GR�ODERUDWRULXP�Z�F]DVLH�WUZDQLD�üZLF]H��MHVW�]DEURQLRQ\�GOD�RVyE�QLH
XF]HVWQLF]�F\FK�Z�üZLF]HQLDFK�

����3R� ]DNR�F]HQLX� SRPLDUyZ�� D� SU]HG� RSXV]F]HQLHP� ODERUDWRULXP�� VWDQRZLVNR
SRPLDURZH�PXVL�E\ü�SU]\M
WH�RG�JUXS\�VWXGHQFNLHM�SU]H]�SURZDG]�FHJR�üZLF]HQLH�

����=D�XV]NRG]HQLH�SU]\U]�GyZ� L� LQQH�V]NRG\�Z\QLNáH�]�ZLQ\�üZLF]�F\FK�PDWH�
ULDOQLH�RGSRZLDGDM��VWXGHQFL�
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=MDZLVNR� SU]HZRGQLFWZD� HOHNWU\F]QHJR� Z� PDWHULDáDFK� GLHOHNWU\F]Q\FK� Z\QLND
]�UXFKX�QR�QLNyZ� áDGXQNX�]DUyZQR�SR� LFK�SRZLHU]FKQL�� MDN� L�Z�REM
WR�FL��1D�SU]H�
ZRGQLFWZR�HOHNWU\F]QH�E
G]LH�VL
�]DWHP�VNáDGDáR�W]Z��SU]HZRGQLFWZR�VNUR�QH�±�FKD�
UDNWHU\]RZDQH�SU]H]�VWDá��PDWHULDáRZ��U��Y��]ZDQ��UH]\VW\ZQR�FL��VNUR�Q���ZáD�FLZD
RSRUQR�ü� VNUR�QD��� RUD]� SU]HZRGQLFWZR� SRZLHU]FKQLRZH�� FKDUDNWHU\]RZDQH� UH]\�
VW\ZQR�FL��SRZLHU]FKQLRZ��U�V�

5H]\VWDQFMD�VNUR�QD�5�Y� MHVW� WR�VWRVXQHN�QDSL
FLD�SU�GX�VWDáHJR�8�GRSURZDG]R�
QHJR�GR� SU]HFLZOHJá\FK� SRZLHU]FKQL� SUyENL� EDGDQHJR�PDWHULDáX� GR� QDW
*HQLD� SU�GX
HOHNWU\F]QHJR�,Y�SU]HSá\ZDM�FHJR�QD�VNUR��SUyENL

�
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5H]\VW\ZQR�ü� VNUR�QD� U�Y� �F]\OL� UH]\VWDQFMD� VNUR�QD� RGQLHVLRQD� GR� Z\PLDUyZ
MHGQRVWNRZ\FK��MHVW�RNUH�ORQD�]DOH*QR�FL�
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Z�NWyUHM�
6� ±�SRZLHU]FKQLD�HOHNWURG\�QD�SUyEFH��P���SU]\M
WR��*H�HOHNWURG\�V��MHGQDNRZH�L�OH*�

Z�MHGQHM�RVL�SR�REX�VWURQDFK�SUyENL��±�SDWU]�U\V������
G� ±�JUXER�ü�SUyENL��P�

5H]\VWDQFMD�SRZLHU]FKQLRZD�5V�MHVW�WR�VWRVXQHN�QDSL
FLD�SU�GX�VWDáHJR�8�GR�
SURZDG]RQHJR� GR� HOHNWURG� SU]\OHJDM�F\FK� GR� MHGQHM� SRZLHU]FKQL� SUyENL� EDGDQH�
JR�PDWHULDáX� GR� QDW
*HQLD� SU�GX� HOHNWU\F]QHJR� ,V�� Sá\Q�FHJR� SRPL
G]\� W\PL� HOHN�
WURGDPL

�
V

V ,
85  ���:�� ������



ûZLF]HQLH���

5\V�������=DVDGD�SRPLDUX�UH]\VWDQFML�VNUR�QHM�Z�XNáDG]LH�GZXHOHNWURGRZ\P

5H]\VW\ZQR�ü�SRZLHU]FKQLRZD�U�V��F]\OL�UH]\VWDQFMD�SRZLHU]FKQLRZD�RGQLHVLRQD
GR�MHGQRVWNRZ\FK�Z\PLDUyZ��MHVW�RNUH�ORQD�]DOH*QR�FL�
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Z�NWyUHM�
O�±�GáXJR�ü�HOHNWURG��P��U\V�������
D�±�RGOHJáR�ü�PL
G]\�HOHNWURGDPL��P�

5\V�������=DVDGD�SRPLDUX�UH]\VWDQFML�SRZLHU]FKQLRZHM�Z�XNáDG]LH�GZXHOHNWURGRZ\P

=DUyZQR� U�Y� MDN� U�V� V�� ZLHONR�FLDPL� XPRZQ\PL�� NRQWURORZDQ\PL� SR� �� PLQXFLH
SU]HSá\ZX�SU�GX��8PRZQR�ü�WHJR�RNUH�OHQLD�ZL�*H�VL
�]�F]DVRZ\P�SU]HELHJLHP�PLH�
U]RQHJR�SU�GX��U\V��������NWyU\�WR�SU�G�PR*H�VL
�XVWDOLü�GRSLHUR�SR�EDUG]R�GáXJLP�F]D�

G

SáDVNRUyZQROHJáD
SUyEND

HOHNWURGD
R�SRZLHU]FKQL�6
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%DGDQLH�UH]\VW\ZQR�FL�GLHOHNWU\NyZ �
VLH�� &DáNRZLW\� SU�G� ,� Sá\Q�F\� SU]H]� GLHOHNWU\N� VWDá\� MHVW� VXP�� GZyFK� VNáDGRZ\FK�
VWDáHM�±�,���]ZL�]DQHM�]�SU]HZRGQLFWZHP�HOHNWU\F]Q\P��RUD]�SU]HM�FLRZHM�,7��]ZL�]D�
QHM�]�HIHNWDPL�SRODU\]DF\MQ\PL���3R�F]DVLH�W���SU�G�SU]HM�FLRZ\�MHVW�SUDNW\F]QLH�UyZQ\
]HUX��D�SU�G�FDáNRZLW\�,�PR*QD�XWR*VDPLü�]�SU�GHP�XSá\ZX�F]\�SU]HZRGQLFWZD��'OD
GLHOHNWU\NyZ�VWDá\FK�SU]\MPXMH�VL
�W��� ���PLQ��GOD�FLHNá\FK�]D��W��� ���PLQ�

5\V�������=DOH*QR�ü�SU�GX�Sá\Q�FHJR�SU]H]�GLHOHNWU\N�RG�F]DVX

2ND]XMH�VL
��*H�QLH�ZV]\VWNLH�PDWHULDá\�]DFKRZXM��VL
�Z�RSLVDQ\�VSRVyE��:�SU]\�
SDGNX�QLHNWyU\FK�PDWHULDáyZ��QS��SU]H]QDF]RQ\FK�GR�EXGRZ\�HOHNWUHWyZ��SU�G�SU]H�
Sá\ZDM�F\�SU]H]�GLHOHNWU\N�PR*H�VL
�XVWDOLü�SR�F]DVLH�]QDF]QLH�GáX*V]\P�QL*���PLQXWD�
'OD�GLHOHNWU\NyZ�WDNLFK�F]DV�W���MHVW�U]
GX�JRG]LQ��PLHVL
F\�OXE�ODW�

2NUH�ORQD�UH]\VW\ZQR�ü�VNUR�QD�F]\�SRZLHU]FKQLRZD�PDWHULDáyZ�Z\QLND�]�LVWQLH�
QLD�QLNáHJR�SU]HZRGQLFWZD� HOHNWURQRZHJR� OXE� MRQRZHJR�� XZDUXQNRZDQHJR�REHFQR�
�FL��SU]HZRG]�F\FK�ZWU�FLQ��QLHUHJXODUQR�FL�EXGRZ\�NU\VWDOLF]QHM�LWS��5H]\VW\ZQR�ü
VLOQLH�]DOH*\�RG�VNáDGQLNyZ�XOHJDM�F\FK�G\VRFMDFML�L�PDOHMH�]H�Z]URVWHP�]DZLOJRFHQLD
RUD]�WHPSHUDWXU\�

5H]\VW\ZQR�ü�PR*H�WDN*H�]DOH*Hü�RG�ZDUWR�FL�QDSL
FLD�SRPLDURZHJR�L�F]DVX�MHJR
SU]\áR*HQLD�� :Sá\Z� Z\PLHQLRQ\FK� F]\QQLNyZ� Z\VW
SXMH� V]F]HJyOQLH� Z\UD(QLH
Z�EDGDQLDFK� GLHOHNWU\NyZ� FLHNá\FK�� NWyU\FK� UH]\VWDQFMD� VNUR�QD� Z\UD(QLH� ]ZL
NV]D
VL
�Z�PLDU
�XSá\ZX�F]DVX��RF]\V]F]DQLH�FLHF]\��

�����0HWRG\�SRPLDUX�UH]\VWDQFML
:�FHOX�Z\]QDF]HQLD�UH]\VW\ZQR�FL�GLHOHNWU\NyZ�QLH]E
GQ\�MHVW�SRPLDU�UH]\VWDQ�

FML�Z�EDUG]R�V]HURNLP�]DNUHVLH��W]Q��RG�RNRáR�����GR������:��7DN�V]HURNL�]DNUHV�PLH�
U]RQ\FK�ZDUWR�FL�Z\PDJD�VWRVRZDQLD�NLONX�Uy*Q\FK�PHWRG��NWyUH�PR*QD�SRG]LHOLü�QD�

�
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ûZLF]HQLH����
¾�PHWRG\�WHFKQLF]QH�
¾�PHWRG\�PRVWNRZH�
¾�PHWRG\�SRUyZQDZF]H�
¾�PHWRG\�áDGRZDQLD�NRQGHQVDWRUD�
¾�PHWRG\�HOHNWURPHWU\F]QH�
3LHUZV]H� WU]\� URG]DMH� PHWRG� VWRVXMH� VL
� GR� SRPLDUX� UH]\VWDQFML� QLHSU]HNUDF]D�

M�F\FK������:��3R]RVWDáH�GZLH�VWRVXMH�VL
�GR�SRPLDUX�UH]\VWDQFML�Z\*V]\FK�QL*������:�
8ZDJL� GRW\F]�FH� Z\NRQDQLD� SRPLDUyZ� Z\PLHQLRQ\PL� PHWRGDPL� V�� ]DZDUWH
Z�QRUPLH�31����(�������

0HWRGD�WHFKQLF]QD
-HVW� WR�QDMSURVWV]D�PHWRGD�SRPLDUX�UH]\VWDQFML��SROHJDM�FD�QD�SRPLDU]H�QDSL
FLD

SU]\áR*RQHJR�GR�HOHNWURG�RUD]�QDW
*HQLD�SU�GX�Sá\Q�FHJR�PL
G]\� HOHNWURGDPL�� 3U]\
]DVWRVRZDQLX� MDNR� PLHUQLND� SU�GX� JDOZDQRPHWUX� ]� ERF]QLNLHP� �U\V�� ����� PLHU]RQ�
UH]\VWDQFM
�RNUH�OD�VL
�Z]RUHP

[[L
[

[
[

[ SF
8

,
85 D  �� ������

Z�NWyU\P�
5[� ±�PLHU]RQD�UH]\VWDQFMD��:�
8[� ±�QDSL
FLH�QD�PLHU]RQHM�UH]\VWDQFML��9�
,[� ±�SU�G�Sá\Q�F\�SU]H]�5[��$�
FL� ±�VWDáD�SU�GRZD�JDOZDQRPHWUX��$�G]�
D[� ±�Z\FK\OHQLH�ZVND]yZNL�JDOZDQRPHWUX��G]�
�S[� ±�SU]HNáDGQLD�ERF]QLND�

5\V�������3RPLDU�UH]\VWDQFML�PHWRG��WHFKQLF]Q��]�Z\NRU]\VWDQLHP�JDOZDQRPHWUX

3U]\�F]XáR�FL�JDOZDQRPHWUX�FL� ���±���$�G]�RUD]�MHJR�Z\FK\OHQLX�D[� ���G]�L�QDM�
Z\*V]HM�F]XáR�FL�S[� ���RUD]�QDSL
FLX�SRPLDURZ\P�8[� ������9�PDNV\PDOQD�Z\]QD�
F]DOQD�UH]\VWDQFMD�MHVW�U]
GX������:�

*
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%DGDQLH�UH]\VW\ZQR�FL�GLHOHNWU\NyZ ��
0HWRGD�PRVWNRZD
'R� SRPLDUyZ�PR*QD� VWRVRZDü�PRVWHN�:KHDWVWRQH¶D� �U\V�� ������0LHU]RQ�� UH]\�
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Q\FK��EDUG]R�VLOQLH�]DOH*\�RG�LFK�VWDQX�F]\VWR�FL��:Sá\Z�]DQLHF]\V]F]H���GR�NWyU\FK
QDOH*��UR]SXV]F]RQH�Z�ROHMDFK�JD]\��Z\VW
SXM�FD�Z�UR]PDLWHM�SRVWDFL�ZRGD�RUD]�]D�
QLHF]\V]F]HQLD�PHFKDQLF]QH��MHVW� WDN�VLOQ\��*H�Z\WU]\PDáR�ü�W\FK�FLHF]\�SUDNW\F]QLH
QLH�]DOH*\�RG�LFK�VNáDGX�FKHPLF]QHJR�

3RPLDU� Z\WU]\PDáR�FL� HOHNWU\F]QHM� VSURZDG]D� VL
� ]DZV]H� GR� SRPLDUX� QDSL
FLD
SU]HELFLD� SUyENL� PDWHULDáX� �LVWRWQ\� MHVW� URG]DM� QDSL
FLD� SURELHUF]HJR�� SU]HPLHQQH
R�F]
VWRWOLZR�FL� VLHFLRZHM�� VWDáH�� XGDURZH��� GRNáDGQHJR� SRPLDUX� JUXER�FL� SUyENL
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Z�PLHMVFX�SU]HELFLD�L�REOLF]HQLD�ZDUWR�FL�QDW
*HQLD�SROD�HOHNWU\F]QHJR�]�XZ]JO
GQLH�
QLHP� MHJR� UR]NáDGX� �Z]RU\� ������ L� ��������:� SHZQ\FK� SU]\SDGNDFK� REOLF]HQLH� Z\�
WU]\PDáR�FL� HOHNWU\F]QHM� MHVW� WUXGQH� OXE� ZU
F]� QLHPR*OLZH��:\]QDF]D� VL
� ZyZF]DV
QDSL
FLH�SU]HELFLD�Z��FL�OH�]GHILQLRZDQ\FK�ZDUXQNDFK�SRPLDUX��WDNLFK�MDN�QS��NV]WDáW
L�RGVW
S�HOHNWURG��VSHFMDOQLH�XNV]WDáWRZDQD�SUyEND��:\QLNL�X]\VNLZDQH�Uy*Q\PL�PH�
WRGDPL�QLH�V��EH]SR�UHGQLR�SRUyZQ\ZDOQH��DOH�PRJ��GRVWDUF]Dü�LQIRUPDFML�R�Z]JO
G�
QHM� Z\WU]\PDáR�FL� HOHNWU\F]QHM� PDWHULDáyZ�� 1DOH*\� ]DXZD*\ü�� *H� Z\WU]\PDáR�ü
HOHNWU\F]QD� ZL
NV]R�FL� PDWHULDáyZ� PDOHMH�� JG\� Z]UDVWD� JUXER�ü� SUyENL� SRPL
G]\
HOHNWURGDPL�L�JG\�]ZL
NV]D�VL
�F]DV�SU]\áR*HQLD�QDSL
FLD�

0DWHULDá\�RUJDQLF]QH��R�GREU\FK�ZáD�FLZR�FLDFK�HOHNWURL]RODF\MQ\FK�Z�VWDQLH�VX�
FK\P� L� F]\VW\P�� Z� DWPRVIHU]H� ZLOJRWQHM�� D� ]ZáDV]F]D� SR� ]DQLHF]\V]F]HQLX� LFK� SR�
ZLHU]FKQL�� V�� SRGDWQH� QD� G]LDáDQLH� Z\áDGRZD�� SRZLHU]FKQLRZ\FK� OXE� SU�GyZ� SHá�
]Q\FK��:�Z\QLNX� LFK� WHUPLF]QHJR�� FKHPLF]QHJR� OXE� HUR]\MQHJR� G]LDáDQLD� SRZVWDMH
WUZDáH� XV]NRG]HQLH� SRZLHU]FKQL� PDWHULDáX� Z� SRVWDFL� �ODGX� SHá]QHJR��:� SU]\SDGNX
PDWHULDáyZ� PQLHM� RGSRUQ\FK� �ODG� WHQ� PD� SRVWDü� ]Z
JORQHM� �FLH*NL� UR]FL�JQL
WHM
Z�NLHUXQNX�OLQLL�VLá�SROD�HOHNWU\F]QHJR��Z�SU]\SDGNX�EDUG]LHM�RGSRUQ\FK�±�PD�SRVWDü
]DJá
ELH��� XáR*RQ\FK� SURVWRSDGOH� GR� OLQLL� SROD�� 3U�G\� SHá]DM�FH� VWDQRZL�� SRZD*QH
QLHEH]SLHF]H�VWZR�Z�HNVSORDWDFML� XU]�G]H�� HOHNWURHQHUJHW\F]Q\FK��:\QLND� VW�G�SR�
WU]HED�EDGDQLD�RGSRUQR�FL�PDWHULDáyZ�QD�WH�QDUD*HQLD�L�QD�WHM�SRGVWDZLH�ZáD�FLZHJR
LFK�GRERUX�GR�SRV]F]HJyOQ\FK�]DVWRVRZD��SUDNW\F]Q\FK��1DOH*\�SRGNUH�OLü��*H�PHWR�
G\� EDGDQLD� RGSRUQR�FL�PDWHULDáyZ�QD� SU�G\� SHá]DM�FH�PRGHOXM�� ]QDF]QLH� RVWU]HMV]H
ZDUXQNL��URGRZLVND�QL*�ZDUXQNL�U]HF]\ZLVWH��D�X]\VNDQH�Z\QLNL�SR]ZDODM��MHG\QLH�QD
SRUyZQ\ZDQLH�PDWHULDáyZ�PL
G]\�VRE��

�����3RPLDU�QDSL
FLD�SU]HELFLD�ROHMX�WUDQVIRUPDWRURZHJR
:DUXQNL�Z\NRQDQLD�SRPLDUX�QDSL
FLD�SU]HELFLD�FLHF]\� L]RODF\MQ\FK�XMPXMH�3RO�

VND� 1RUPD� 31����(������� 0DWHULDá\� HOHNWURL]RODF\MQH� FLHNáH�� 3RPLDU\� QDSL
FLD
SU]HELFLD��]JRGQLH�]�NWyU��SRPLDU�QDSL
FLD�SU]HELFLD�SRZLQLHQ�E\ü�Z\NRQDQ\�]D�SR�
PRF�� LVNLHUQLND� NXOLVWHJR� OXE� F]DV]RZHJR�� Z� WHPSHUDWXU]H� RWRF]HQLD�� QDSL
FLHP
SU]HPLHQQ\P�R�F]
VWRWOLZR�FL����+]��:\QLNL�SRPLDUyZ�]�REX�LVNLHUQLNyZ�V��QLHSR�
UyZQ\ZDOQH��1RUPD�]DOHFD�VWRVRZDQLH�LVNLHUQLND�NXOLVWHJR��Z\FLQNL�NXO��]�RGVW
SHP
����PP�GR�RFHQ\�Z\WU]\PDáR�FL�HOHNWU\F]QHM�FLHF]\�HOHNWURL]RODF\MQ\FK��X*\ZDQ\FK
Z�SU]HP\�OH�HOHNWURWHFKQLF]Q\P�L�HQHUJHW\FH�

(OHNWURG\�V��XPLHV]F]RQH�Z�QDF]\QLX�SRUFHODQRZ\P�Z\SHáQLRQ\P�EDGDQ��FLHF]�
�U\V��������(OHNWURG\�RUD]�LVNLHUQLN�PXV]��E\ü�RGSRZLHGQLR�SU]\JRWRZDQH�GR�SRPLDUX
�RF]\V]F]RQH��XP\WH�RGSRZLHGQLPL�RGF]\QQLNDPL�FKHPLF]Q\PL�L�Z\VXV]RQH���1DOH*\
QLHZLHON��LOR�FL��EDGDQHM�FLHF]\�RSáXNDü�HOHNWURG\�L�QDF]\QLH�SRPLDURZH��D�QDVW
SQLH
QDSHáQLü�QDF]\QLH�EDGDQ��FLHF]���ZOHZDM�F�M��SR��FLDQFH�QDF]\QLD�Z�WDNL�VSRVyE��DE\
QLH�WZRU]\á\�VL
�S
FKHU]\NL�SRZLHWU]D��3U]HG�SU]\VW�SLHQLHP�GR�EDGD��FLHF]�Z�QDF]\�
QLX�QDOH*\�SR]RVWDZLü�Z�VSRNRMX�SU]H]����PLQ��SR�W\P�F]DVLH�QDOH*\�Zá�F]\ü�QDSL
FLH
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SURELHUF]H� L� SRGQRVLü� MH� Sá\QQLH� ]� V]\ENR�FL�� �� N9�V� D*� GR� Z\VW�SLHQLD� SU]HELFLD
�QRZRF]HVQH�XU]�G]HQLD�SRPLDURZH�SRGQRV]��QDSL
FLH�DXWRPDW\F]QLH�L�UHMHVWUXM��MH�
JR�ZDUWR�ü�Z�PRPHQFLH� SU]HELFLD���1D� U\VXQNX� ���� SRND]DQR� VFKHPDW� XNáDGX� SUR�
ELHUF]HJR�GR�SRPLDUX�QDSL
ü�SU]HELFLD�FLHF]\�L]RODF\MQ\FK��1D�MHGQHM�SUyEFH�EDGDQHM
FLHF]\� Z\NRQXMH� VL
� V]H�ü� NROHMQ\FK� SRPLDUyZ�� SR� ND*G\P� SRPLDU]H� QDOH*\� FLHF]
Z\PLHV]Dü�V]NODQ\P�SU
FLNLHP�]ZUDFDM�F�V]F]HJyOQ��XZDJ
�QD�WR��DE\�QLH�WZRU]\á\
VL
�S
FKHU]\NL�SRZLHWU]D��SR�F]\P�SR���PLQXWDFK�Z\NRQDü�QDVW
SQ\�SRPLDU�
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5\V�������,VNLHUQLN�NXOLVW\����±�GRSURZDG]HQLH�QDSL
FLD�SURELHUF]HJR�
��±�QDF]\QLH�SRPLDURZH����±�XNáDG�HOHNWURG�SRPLDURZ\FK

=D�Z\QLN� SRPLDUX� QDSL
FLD� SU]HELFLD� FLHF]\�8S� QDOH*\� SU]\M�ü� �UHGQL�� DU\WPH�
W\F]Q��Z\QLNyZ�V]H�FLX�SRPLDUyZ�RUD]�Z]JO
GQH�RGFK\OHQLH�VWDQGDUGRZH�9�Z�SUR�
FHQWDFK��REOLF]DQH�ZHGáXJ�Z]RUyZ�

¦
 

 
Q

L
SLS 8Q8

�

� � ������



ûZLF]HQLH����

�����
S8
V9  � �����

Z�NWyU\FK�
8SL� ±�ZDUWR�FL�QDSL
FLD�SU]HELFLD�RWU]\PDQH�Z�NROHMQ\FK�SRPLDUDFK�
Q� ±�OLF]ED�SRPLDUyZ�
V� ±��UHGQLH�RGFK\OHQLH�VWDQGDUGRZH�REOLF]RQH�ZHGáXJ�Z]RUX
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2FHQ\�EDGDQHJR�ROHMX�SRG�Z]JO
GHP�MHJR�Z\WU]\PDáR�FL�HOHNWU\F]QHM�QDOH*\�GR�
NRQDü�� SRUyZQXM�F� RWU]\PDQ\� Z\QLN� ]� Z\PDJDQLDPL� QRUP\� 31����&������� 2OHM
HOHNWURL]RODF\MQ\�GR�WUDQVIRUPDWRUyZ�L�DSDUDWXU\�á�F]HQLRZHM�
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5\V�������6FKHPDW�LGHRZ\�XNáDGX�SURELHUF]HJR�DSDUDWX�GR�SRPLDUX�Z\WU]\PDáR�FL�HOHNWU\F]QHM�ROHMX
WUDQVIRUPDWRURZHJR��:�±�Z\á�F]QLN��%�±�EORNDGD��/.�±�ODPSND�V\JQDOL]DF\MQD��$7�±�DXWRWUDQVIRUPDWRU�
:6�±�Z\á�F]QLN�VDPRF]\QQ\��7:1�±�WUDQVIRUPDWRU�Z\VRNLHJR�QDSL
FLD��5=�±�RSRUQLN�RJUDQLF]DM�F\�

(�±�HOHNWURG\�SRPLDURZH

�����3RPLDU�Z\WU]\PDáR�FL�HOHNWU\F]QHM�SDSLHUX�NDEORZHJR
3RPLDUX� Z\WU]\PDáR�FL� HOHNWU\F]QHM� SDSLHUX� QDOH*\� GRNRQDü� ]JRGQLH� ]� QRUP�

31�,(&�������0HWRG\� EDGDQLD� Z\WU]\PDáR�FL� HOHNWU\F]QHM� PDWHULDáyZ� HOHNWURL]ROD�
F\MQ\FK�VWDá\FK��%DGDQLD�SU]\�F]
VWRWOLZR�FL�VLHFLRZHM��(OHNWURG\�X*\ZDQH�GR�EDGD�
SRZLQQ\�VWDQRZLü�GZD�PHWDORZH�ZDOFH�R�]DRNU�JORQ\FK�EU]HJDFK��U\V��������(OHNWUR�
G\� WH� SRZLQQ\� E\ü� XPLHV]F]RQH�ZVSyáRVLRZR�� MDN� SRND]DQR� QD� U\VXQNX� �����8NáDG
HOHNWURG�MHVW�]DVLODQ\�]�Z\VRNRQDSL
FLRZHJR�XNáDGX�SURELHUF]HJR�]JRGQLH�]�Z\PDJD�
QLDPL� QRUP\� 31����(������� >LGW� ,(&� ����@�� 3RGVWDZ�� XNáDGX� ODERUDWRU\MQHJR� MHVW
WUDQVIRUPDWRU� SURELHUF]\� Z\VRNLHJR� QDSL
FLD� 73���� R� SU]HNáDGQL� ]QDPLRQRZHM



%DGDQLH�Z\WU]\PDáR�FL�HOHNWU\F]QHM ��

������9�����9� OXE� ������ 9����� 9�� Z� ]DOH*QR�FL� RG� SRá�F]HQLD� X]ZRMH�� QLVNLHJR
QDSL
FLD� WUDQVIRUPDWRUD�� 6FKHPDW� LGHRZ\� XNáDGX� SURELHUF]HJR� MHVW� DQDORJLF]Q\� GR
XNáDGX�X*\ZDQHJR�GR�EDGDQLD�Z\WU]\PDáR�FL�HOHNWU\F]QHM�ROHMX��U\V�������]�W��Uy*QLF��
*H�MHGHQ�]�ELHJXQyZ�Z\VRNLHJR�QDSL
FLD�MHVW�X]LHPLRQ\��XNáDG�QDSL
FLRZR�QLHV\PH�
WU\F]Q\��� 'ODWHJR� GROQ�� HOHNWURG
� ZDOFRZ�� QDOH*\� X]LHPLü�� D� GR� JyUQHM� SRGá�F]\ü
Z\VRNLH�QDSL
FLH�

5\V�������8NáDG�HOHNWURG�R�QLHMHGQDNRZ\FK��UHGQLFDFK�VWRVRZDQ\�GR�EDGDQLD�Sá\W�
PDWHULDáyZ�DUNXV]RZ\FK�Z�W\P�SUHV]SDQyZ��SDSLHUyZ��WNDQLQ�L�IROLL�ZJ�QRUP\�31�,(&������

3RZLHU]FKQLH� EDGDQHM� SUyENL�� VW\NDM�FH� VL
� ]� HOHNWURGDPL�� SRZLQQ\� E\ü� UyZQR�
OHJáH� L� QD� W\OH� SáDVNLH� L� JáDGNLH�� QD� LOH� MHVW� WR�PR*OLZH�� 3RGF]DV� EDGD�� Z\NRQ\ZD�
Q\FK�SURVWRSDGOH�GR�SRZLHU]FKQL�PDWHULDáX�SUyENL�SRZLQQ\�PLHü�Z\VWDUF]DM�F�� SR�
ZLHU]FKQL
�� DE\� ]DSRELHF� Z\VW
SRZDQLX� SU]HVNRNyZ� SRZLHU]FKQLRZ\FK� Z� WUDNFLH
SUyE\��'ODWHJR�SRGF]DV�EDGDQLD�SDSLHUX�NDEORZHJR�QDOH*\�X*\ü�NZDGUDWRZ\FK�SUy�
EHN� R� Z\PLDUDFK� ���î���� PP�� 3UyEND� SRZLQQD� VNáDGDü� VL
� FR� QDMPQLHM� ]� NLONX
�P� ��·����ZDUVWZ�SDSLHUX��1D�MHGQHM�SUyEFH�QDOH*\�Z\NRQDü�SL
ü�SU]HELü��WDN�XVWD�
ZLDM�F� HOHNWURG\�� DE\� QLH� SRNU\ZDá\� SU]HELW\FK�PLHMVF�� 7DN�� VDP�� SUyEN
� ]áR*RQ�
]�P�ZDUVWZ�SDSLHUX�QDOH*\�QDV\FLü�Z�NXZHFLH�]�PDWHULDáX�HOHNWURL]RODF\MQHJR�ROHMHP
WUDQVIRUPDWRURZ\P�±�F]DV�QDV\FDQLD��·��PLQ�±�L�Z\NRQDü�SRQRZQLH�SL
ü�SRPLDUyZ
QDSL
ü�SU]HELFLD��:\WU]\PDáR�ü�HOHNWU\F]Q��DOER�QDSL
FLH�SU]HELFLD�]�REX�EDGD��QDOH�
*\�RNUH�OLü�MDNR�ZDUWR�ü��URGNRZ��Z\QLNyZ�

8ZDJD
3R� XSRU]�GNRZDQLX� Z\QLNyZ� ZHGáXJ� URVQ�FHM� ZDUWR�FL�� ZDUWR�FL�� �URGNRZ�� MHVW� Z\QLN

�URGNRZ\�SU]\�QLHSDU]\VWHM�OLF]ELH�SUyE��QDWRPLDVW�SU]\�SDU]\VWHM�OLF]ELH�SUyE�±�MHVW�WR��UHGQLD
]�GZyFK��URGNRZ\FK�Z\QLNyZ�

:\WU]\PDáR�ü�HOHNWU\F]Q��GOD�SDSLHUX�VXFKHJR�(SV� L�(SQ�GOD�SDSLHUX�QDV\FRQHJR
ROHMHP�QDOH*\�REOLF]\ü�ZHGáXJ�Z]RUX
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Z�NWyU\P�
8�U� ±�ZDUWR�ü��URGNRZD�QDSL
ü�SU]HELFLD�
P� ±�OLF]ED�ZDUVWZ�SDSLHUX�
J� ±�JUXER�ü�MHGQHM�ZDUVWZ\�SDSLHUX�]PLHU]RQD�JUXER�FLRPLHU]HP�

3R� REOLF]HQLX� REX� Z\WU]\PDáR�FL� HOHNWU\F]Q\FK� QDOH*\� Z\]QDF]\ü� NURWQR�ü
Z]URVWX�Z\WU]\PDáR�FL�HOHNWU\F]QHM�SDSLHUX�SR�MHJR�QDV\FHQLX�MDNR�VWRVXQHN�(SQ�(SV�

�����%DGDQLH�RGSRUQR�FL�QD�SU�G\�SHá]DM�FH
PHWRG��NURSORZ�

2GSRUQR�ü�PDWHULDáX�HOHNWURL]RODF\MQHJR�QD�SU�G\�SHá]DM�FH�Z\]QDF]D�VL
�PHWRG�
NURSORZ��]JRGQLH�]�QRUP��31����(�������0DWHULDá\�HOHNWURL]RODF\MQH�VWDáH��0HWRGD
Z\]QDF]DQLD�ZVND(QLNyZ�SRUyZQDZF]\FK�L�ZVND(QLNyZ�RGSRUQR�FL�QD�SU�G\�SHá]DM��
FH�Z�ZDUXQNDFK� ]DZLOJRFHQLD��0HWRG
� W
� VWRVXMH� VL
� GR� EDGD��PDWHULDáyZ�SU]H]QD�
F]RQ\FK� GR� SUDF\�Z� XU]�G]HQLDFK� QLVNRQDSL
FLRZ\FK�Z� �URGRZLVNX� R� ]ZL
NV]RQHM
ZLOJRWQR�FL�L�]DZLHUDM�F\P�VXEVWDQFMH�SU]HZRG]�FH�SU�G�HOHNWU\F]Q\��3ROHJD�RQD�QD
V]WXF]Q\P� ]DQLHF]\V]F]HQLX� SRZLHU]FKQL� EDGDQHJR� PDWHULDáX� PL
G]\� HOHNWURGDPL
]DVLODQ\PL� RGSRZLHGQL�� ZDUWR�FL�� QDSL
FLD�� NURSODPL� HOHNWUROLWX�� NWyUH� VSDGDM�
Z�RNUH�ORQ\FK�RGVW
SDFK�F]DVX��&HOHP�WDNLHM�SUyE\�MHVW�Z\]QDF]HQLH�OLF]E\�VSDGDM��
F\FK� NURSOL� UR]WZRUX� QLH]E
GQ\FK� GR� VSRZRGRZDQLD� XV]NRG]HQLD�PDWHULDáX� ±� SU]H�
Sá\ZX�SU�GX�SHá]DM�FHJR��

3UyEN
�PDWHULDáX�VWDQRZL�SáDVND�Sá\WND�JUXER�FL�FR�QDMPQLHM���PP�L�Z\PLDUDFK
QLH� PQLHMV]\FK� QL*� ��î��� PP�� 'ZLH� HOHNWURG\� Z\NRQDQH� ]� SODW\Q\� V�� XVWDZLRQH
Z�RGOHJáR�FL���PP�RG�VLHELH�L�SRZLQQ\�SU]\OHJDü�VZRLPL�NUDZ
G]LDPL�GR�SRZLHU]FK�
QL�EDGDQHJR�PDWHULDáX��%XGRZ
�HOHNWURG�L�VSRVyE�LFK�XVWDZLHQLD�SRND]DQR�QD�U\VXQ�
NX�����

5R]WZRUHP�]ZLO*DM�F\P�SUyEN
� MHVW������UR]WZyU�FKORUNX�DPRQRZHJR� �1+�&O�
Z�ZRG]LH� GHVW\ORZDQHM� OXE� GHMRQL]RZDQHM��:� WHPSHUDWXU]H� ��� ����&� UH]\VW\ZQR�ü
UR]WZRUX� SRZLQQD�Z\QRVLü� ���� ���FP��.URSOH� UR]WZRUX� SRZLQQ\� VSDGDü�PL
G]\
HOHNWURG\�FR����r��V��%DGDQLH�Z\NRQXMH�VL
�QDSL
FLHP�SU]HPLHQQ\P�R�F]
VWRWOLZR�FL
VLHFLRZHM� L� ZDUWR�FL� UHJXORZDQHM� RG� ���� GR� ���� 9�� 8NáDG� SRPLDURZ\� SRZLQLHQ
XPR*OLZLDü�UHJXODFM
�QDSL
FLD�RUD]�MHJR�SRPLDU�L�DXWRPDW\F]QH�Z\á�F]HQLH�QDSL
FLD
SR�Z\VW�SLHQLX�]ZDUFLD�HOHNWURG�

BBBBBBBBBBBBBBB
��3U�G�SHá]DM�F\�MHVW�WR�SU�G�E
G�F\�Z\QLNLHP�SRVW
SXM�FHJR�WZRU]HQLD�VL
��FLH*HN�SU]HZRG]�F\FK

QD�SRZLHU]FKQL�VWDáHJR�PDWHULDáX�L]RODF\MQHJR�SRG�á�F]Q\P�ZSá\ZHP�SROD�HOHNWU\F]QHJR�RUD]�HOHNWUROL�
W\F]QHJR�]DQLHF]\V]F]HQLD�WHM�SRZLHU]FKQL�
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5\V�������6SRVyE�XVWDZLHQLD�HOHNWURG�QD�SUyEFH�EDGDQHJR�PDWHULDáX�
�����±�HOHNWURG\�SODW\QRZH����±�SRGVWDZD�

��±�NR�FyZND�XU]�G]HQLD�GR�Z\WZDU]DQLD�VSDGDM�F\FK�NURSHO�
��±�SUyEND�EDGDQHJR�PDWHULDáX

6FKHPDW� XNáDGX� VSHáQLDM�FHJR� SRGDQH� ZDUXQNL� SU]HGVWDZLRQR� QD� U\VXQNX� ���
Z�QRUPLH� 31����(�������� 3R� XVWDZLHQLX� HOHNWURG� QD� SRZLHU]FKQL� SUyENL� �U\V�� ����
L�Z\UHJXORZDQLX� F]DVX� RSDGDQLD� NURSHO� UR]WZRUX� QDOH*\� Z\NRQDü� SRPLDU\� NROHMQR
SU]\�Uy*Q\FK�QDSL
FLDFK��SRF]�ZV]\�RG�����9��]DSLVXM�F�GOD�ND*GHM�ZDUWR�FL�QDSL
FLD
OLF]E
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���:\NRQDü� FKDUDNWHU\VW\N
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:\]QDF]DQLH�ZVSyáF]\QQLND�6HHEHFND
L�RFHQD�ZáD�FLZR�FL�QR�QLNyZ�áDGXQNX
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NX�]JRGQ\P�]�ZHNWRUHP�,;�HOHNWURQ\�SRUXV]DM��VL
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1D�SRUXV]DM�FH�VL
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JG]LH�
P� ±�SU]HQLNDOQR�ü�PDJQHW\F]QD�
H� ±�áDGXQHN�HOHNWURQX�
+�±�ZDUWR�ü�QDW
*HQLD�SROD�PDJQHW\F]QHJR�G]LDáDM�FHJR�QD�HOHNWURQ�

']LDáDQLH�VLá\�/RUHQW]D�SURZDG]L�GR�RGFK\OHQLD�WRUX�ND*GHJR�HOHNWURQX�UR]S
G]D�
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G]LH� Z\NRQ\ZDQ\�Z�ZDUXQNDFK� ]PLDQ\� WHPSHUDWXU\� SUyENL� L� SU]\
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