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*HRSROLW\F]QH�VNXWNL�EáĊGQHM�SROLW\NL =DFKRGX ZREHF IU SR������U���SUyED�
UHVWDXUDFML�,PSHULXP�5RV\MVNLHJR L�QLHRGZUDFDOQH�]PLDQ\�ĞZLDWRZ\FK�
ZHNWRUyZ�VLá
�3LRWU�*52&+0$/6.,� �������������������������������������������������������������������������������������������
7KH�(XURSHDQ�8QLRQ�DV�D�OHDGHU�LQ�FOLPDWH�FKDQJH�ILJKW
�7RPDV]�0à<1$56.,� �������������������������������������������������������������������������������������������
0ROGRYD�(QHUJ\�6WUDWHJ\�XQWLO������LQ�WKH�FRQWH[W�RI�WKH�FRPPLWPHQWV�RI�
$VVRFLDWLRQ�$JUHHPHQW�ZLWK�WKH�(XURSHDQ�8QLRQ
�,]DEHOD�%258&,ē6.$�'(5(6=.,(:,&=� ����������������������������������������������������������
6RFLDO�FRQGLWLRQV�RI�SRZHU�QHWZRUN�LQIUDVWUXFWXUH�H[SDQVLRQ
�:DOGHPDU�'2àĉ*$ � ��������������������������������������������������������������������������������������������
/RFDWLRQV�RI�QXFOHDU�SRZHU�SODQWV�LQ�3RODQG�± RXWOLQH�LVVXHV
�*U]HJRU]�72.$5=� �����������������������������������������������������������������������������������������������
'HWHUPLQDQWV�RI�WKH�HQHUJ\�SROLF\�3RPHUDQLDQ�YRLYRGVKLS
�.U\VW\QD�*20Ïà.$���������������������������������������������������������������������������������������������
7KH�HQHUJ\�SROLF\�RI�(XURSHDQ�8QLRQ�LQ�FKRVHQ�H[SORUDWRU\�WKHRULHV
�7RPDV]�+2))0$11��'DULXV]�0$*,(5(.� ��������������������������������������������������������
6RFLDO�SROLF\ LQ�3RODQG DQG LWV�FRQWHPSRUDU\ GHPRJUDSKLF�SUREOHPV
�$QQD�-$1,6=(:6.$��������������������������������������������������������������������������������������������
6RFLDO�SROLF\ IRU�WKH DJLQJ�VRFLHWLHV RI�(XURSHDQ�FRXQWULHV
�(ZD�./,0$��$QQD�-$1,6=(:6.$� ���������������������������������������������������������������������
*UHDW�%ULWDLQ¶V�HQHUJ\
�$OHNVDQGHU�.25<72:6.,��5DGRVáDZ�6=&=(5%2:6.,� ��������������������������������
:VSyáF]HVQD�1LJHULD��=DU\V�SUREOHPyZ
�0RQLND�.58.2:6.$� �����������������������������������������������������������������������������������������
7KH�LPSRUWDQFH�RI�ZDWHU�SRZHU�IRU�WKH�VHFXULW\�RI�WKH�5HSXEOLF�RI�$UPHQLD
�3DZHá�1,(&=8-$�26752:6.,� ��������������������������������������������������������������������������
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/LWKXDQLDQ�HQHUJ\�VWUDWHJ\��(XURSHDQ�FRQWH[W
�$LVWơ�3,.â5<7Ơ��/LXGDV�0$ä</,6��5RPXDOGDV�329,/$,7,6���������������������������
)XQGDPHQWDO�UHRULHQWDWLRQ�RI�5XVVLDQ�JDV�H[SRUW�SROLF\
�0DUFLQ�7$51$:6.,� ��������������������������������������������������������������������������������������������
,PSRUWDQFH�RI�WKH�5XVVLDQ�)HGHUDWLRQ�LQ�WKH�JDV�VHFXULW\�RI�7XUNH\
�àXNDV]�:2-&,(6=$.�������������������������������������������������������������������������������������������
&+$37(5 ,, (&2120<
�HG��-XOLDQ�0$-��3LRWU�.:,$7.,(:,&=� 5DGRVáDZ�6=&=(5%2:6.,Ϳ ��������������
3RVVLELOLWLHV�RI�XVLQJ�)0($�IRU�DQDO\VLV�RI�WKH�ULVN�LQ HQHUJHWLFV
�$QGU]HM�)(//1(5��$GDP�0$ē.$� ���������������������������������������������������������������������
(QHUJ\�PDUNHW�LQ�WKH�ZRUOG��GHPDQG�DQG�VXSSO\�E\�����
�$UNDGLXV]�-$052=,.��0LFKDá�3<5&� �����������������������������������������������������������������
6KDOH�UHYROXWLRQ�HIIHFW�XSRQ�IXWXUH�HQHUJ\�VHFWRU�SURVSHFWV
�0LURVáDZ�6=8/&=<ē6.,� �������������������������������������������������������������������������������������
7KH�LPSDFW�RI�OHJLVODWLRQ�DQG�HQYLURQPHQWDO�VWDQGDUGV�LQ�WKH�(XURSHDQ 8QLRQ�RQ�
WKH�VLWXDWLRQ�DQG�GHYHORSPHQW�RI�WKH�3ROLVK�HQHUJ\�VHFWRU
�.DWDU]\QD�+$à$6,.����������������������������������������������������������������������������������������������
7KH�PRVW�DGYDQFHG SULFH EDVHG�FDSDFLW\�UHPXQHUDWLRQ�V\VWHPV LQ WKH�(8
�7RPDV]�0272:,'/$.� ���������������������������������������������������������������������������������������
&RPSHQVDWLRQ�IRU VWUDQGHG�FRVWV LQFXUUHG�E\�SURGXFHUV RI�HOHFWULFLW\ ±
DQ�RXWOLQH�RI WKH�LVVXHV �SDUW���
�0DUWD�2/6=(:6.$�67$1,(&� ����������������������������������������������������������������������������
&RPSHQVDWLRQ�IRU VWUDQGHG�FRVWV LQFXUUHG�E\�SURGXFHUV RI�HOHFWULFLW\ ±
DQ�RXWOLQH�RI WKH LVVXHV �SDUW���
�0DUWD�2/6=(:6.$�67$1,(&� ����������������������������������������������������������������������������
&+$37(5�,,, 7(&+12/2*<
�HG��5DGRVáDZ�6=&=(5%2:6.,Ϳ��������������������������������������������������������������������������
&RPSOH[�FRPSHWHQFH�VHUYLFHV�DQG�VXSSO\�RI�KDUGZDUH�LQ�YLHZ�RI�TXDOLW\�
UHOLDELOLW\�DQG�HIILFLHQF\�RI�VXSSO\LQJ�HOHFWULFLW\�WR�KLJK�SULRULW\�HQHUJ\�
UHFHLYHUV
�.DURO�%('1$5(.� ������������������������������������������������������������������������������������������������
3K\VLFDO�VHFXULW\�RI�VXEVWDWLRQ�DV�SDUW�RI�WKH�SRZHU�V\VWHP
�-DFHN�+$1'.(��$QGU]HM�.:$3,6=� �������������������������������������������������������������������
9ROWDJH�GLSV�DQG�LQWHUUXSWLRQV�DQG�WKHLU�LPSDFW�RQ�WKH�RSHUDWLRQ�RI�VHOHFWHG�
HOHFWULF�SRZHU�ORDGV
�0DUHN�*$à$��.D]LPLHU]�-$*,(à$�����������������������������������������������������������������������
+HDW�SLSHV�RSHUDWLRQ�DQG�WKHLU�XVH�LQ�SUDFWLFH
�$QHWD�%$1$6,$.��*U]HJRU]�*Ï5(&.,��0DUFLQ�àĉ&.,�������������������������������������
([SHULPHQWDO�LQYHVWLJDWLRQV�RI�WKH�KHDW�SLSHV�RI�GLIIHUHQW�GLDPHWHUV�ZLWK�
WKH�XVH�RI�UHIULJHUDQW�5���$
�*U]HJRU]�*Ï5(&.,��0DUFLQ�àĉ&.,��$QHWD�%$1$6,$.�������������������������������������
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7KH�XVH�RI�KHDW�H[FKDQJHUV��KHDW�SLSH��W\SH�LQ�ZDVWH�KHDW�UHFRYHU\
�0DUFLQ�àĉ&.,��*U]HJRU]�*Ï5(&.,��$QHWD�%$1$6,$.�������������������������������������
&RQWHPSRUDU\�WUHQGV�LQ�WKH�DSSOLFDWLRQ�RI�LQVXODWLQJ�OLTXLGV�XVHG�LQ�KLJK�
YROWDJH�SRZHU�WUDQVIRUPHUV
�*U]HJRU]�'20%(.��3U]HP\VáDZ�*2ĝ&,ē6.,� ��������������������������������������������������
8VH�RI�DOWHUQDWLYH�LQVXODWLQJ�OLTXLGV�LQ�WKH�FRQWH[W�RI�PLQLPL]LQJ�RI�ILUH�KD]DUG�
RI�SRZHU�WUDQVIRUPHUV
�*U]HJRU]�'20%(.� ����������������������������������������������������������������������������������������������
$SSOLFDWLRQ�RI�PLFURSKRQH�DUUD\�WR�WKH�ORFDOL]DWLRQ�RI�SDUWLDO�GLVFKDUJHV
�)LOLS�32/$.��:RMFLHFK�6,.256.,��.U]\V]WRI�6,2'à$��
.RQUDG .2:$/&=<.� �������������������������������������������������������������������������������������������
1DWXUDO�DQG�DUWLILFLDO�± HOHFWULF�DQG�PDJQHWLF�ILHOG�RQ�(DUWK
�=ELJQLHZ�1$'2/1<�«�����������������������������������������������������������������������������������������
,QIOXHQFH�RI�WKH�VXQVHW�KRXU�RQ�WKH�HOHFWULF�ORDG�VWDQGDUG�SURILOHV�
IRU�KRXVHKROGV
�5\V]DUG�)5Ą&.2:,$.��7RPDV]�*$à$1� ���������������������������������������������������������
8VH�RI�WKH�WKHRU\�RI�JUD\�V\VWHPV�IRU�IRUHFDVWLQJ�HOHFWULFLW\�FRQVXPSWLRQ
RQ�WKH�H[DPSOH�RI�WKH�FLW\�RI�3R]QDQ
�-DFHN�-$1,6=(:6.,��$UWXU�1$:52:6.,���������������������������������������������������������
*DV�± 6WHDP�&RPELQHG�&\FOH�DQG�,QWHJUDWHG�*DVLILFDWLRQ�&RPELQHG�&\FOH�
LQWHJUDWHG�ZLWK�FDSWXUH�DQG�LQGXVWULDO�XVH�RI�&2��.RQUDG�.8&=<ē6.,��)UDQFLV]HN�6,'256.,��5DGRVáDZ�6=&=(5%2:6.,�����
6HOHFWHG�WHFKQLFDO�DVSHFWV�RI�LPSURYLQJ�WKH�HQHUJ\�HIILFLHQF\�RI�GLVWULFW�
KHDWLQJ�V\VWHP
�$OHNVDQGUD�5$.�« �����������������������������������������������������������������������������������������������
(QHUJHWLF�UHYLWDOL]DWLRQ�LQ�WUDGLWLRQDO�DUFKLWHFWXUH
�$UWXU�1$:52:6.,��3LRWU�=,(5.(� ���������������������������������������������������������������������
&+$37(5�,9 75$163257
�HG��-XOLDQ�0$-��5DGRVáDZ�6=&=(5%2:6.,� ����������������������������������������������������
(OHFWULF�FDUV�DQG�SUREOHP�RI�HOHFWULFLW\�VWRUDJH�VHOHFWLRQ�ZLWK�HQYLURQPHQW�
SURWHFWLRQ�DVSHFWV
�/HV]HN�.$635=<.� ����������������������������������������������������������������������������������������������
:LUHOHVV�SRZHU�PRWRU�YHKLFOHV
�0LFKDá�),/,3,$.�����������������������������������������������������������������������������������������������������
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$QDO\VLV�RI�WKH�QRQ�UHSHDWDELOLW\�RI�F\FOHV�LQ�D�PXOWL�F\OLQGHU�GLHVHO FRPEXVWLRQ�
HQJLQH
�$UNDGLXV]�-$052=,.�������������������������������������������������������������������������������������������
,PDFW�RI�GLHVHO�IXHO�LQMHFWLRQ�WLPLQJ�RQ�WKHUPRG\QDPLF�SDUDPHWHUV�RI�GXDO�
IXHO�HQJLQH�SRZHUHG�E\�GLHVHO�IXHO�DQG�PHWKDQRO
�:RMFLHFK�787$.� ��������������������������������������������������������������������������������������������������
,PDFW�RI�GLHVHO�IXHO�LQMHFWLRQ�WLPLQJ�RQ�H[FKDXVW�HPLVVLRQ�RI�GXDO�IXHO�HQJLQH�
SRZHUHG�E\�GLHVHO�IXHO�DQG�PHWKDQRO
�:RMFLHFK�787$.� ��������������������������������������������������������������������������������������������������
$QDO\VHV�RI�DFFXUDFLHV�LQ DSSRLQWLQJ�WKH�LWHP�RI�YHKLFOHV�IXQFWLRQLQJ�LQ�WKH�
V\VWHP�RI�PRQLWRULQJ
�+HQU\N�-$)(51,.�������������������������������������������������������������������������������������������������
7UDQVSRUW�RSWLPDOL]DWLRQ�RI�ZRRG�ZDVWH�WR�SURFHVVLQJ�FRPSDQ\
�-DNXE�'=,('=,&��0DáJRU]DWD�2/(.��6WDQLVáDZ�.$1'()(5��
3LRWU�2/&=$.� ��������������������������������������������������������������������������������������������������������
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1RW\�R�DXWRUDFK
$QHWD�%$1$6,$.�± PJU�LQĪ���GRNWRUDQWND�QD�:\G]LDOH�0HFKDQLF]Q\P�3ROLWHFKQLNL�
àyG]NLHM� Z� =DNáDG]LH� 7HFKQLNL� &LHSOQHM� L� &KáRGQLFWZD� ,QVW\WXWX� 0DV]\Q�
3U]HSá\ZRZ\FK��
.DURO� %('1$5(.� ± GU� LQĪ��� SUDFRZQLN� QDXNRZR�G\GDNW\F]Q\� ,QVW\WXWX�
(OHNWURWHFKQLNL� L� (OHNWURQLNL� 3U]HP\VáRZHM� �,((3�� 3ROLWHFKQLNL� 3R]QDĔVNLHM��
.LHURZQLN�']LDáX�:VSDUFLD�7HFKQLF]QHJR�ILUP\�(9(5�6S��]�R�R�
,]DEHOD�%258&,ē6.$�'(5(6=.,(:,&=�± GU�� DGLXQNW�QD�:\G]LDOH�=DU]ąG]DQLD�
L�(NRQRPLL�3ROLWHFKQLNL�*GDĔVNLHM��
$QGU]HM� &+2'8%6.,� ± SURI�� ]Z�� GU� KDE��� NLHURZQLN� =DNáDGX� 1DXN� R� &\ZLOL]DFML�
QD� 8QLZHUV\WHFLH� *GDĔVNLP�� F]áRQHN� .RPLWHWX� 1DXN� 3ROLW\F]Q\FK� 3ROVNLHM�
$NDGHPLL�1DXN��UHGDNWRU�QDF]HOQ\�SLVPD�Ä&\ZLOL]DFMD� L�3ROLW\ND´��.DXND]R]QDZFD�
L�D]HUEHMGĪDQLVWD�± Z\ELWQD�SRVWDü�SROVNLHM�QDXNL�
:DOGHPDU� '2àĉ*$� ± GU� KDE�� LQĪ��� DGLXQNW� Z� .DWHGU]H� (QHUJRHOHNWU\NL� QD�
:\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL� :URFáDZVNLHM�� 3URZDG]RQD� SU]H]� QLHJR�
G]LDáDOQRĞü� QDXNRZR�EDGDZF]D� XNLHUXQNRZDQD� MHVW� QD� NLOND� REV]DUyZ�� 1DOHĪą�
GR� QLFK�� EH]SLHF]HĔVWZR� GRVWDZ� HQHUJLL�� SODQRZDQLH UR]ZRMX� LQIUDVWUXNWXU\�
VLHFLRZHM�� RGQDZLDOQH� ĨUyGáD� HQHUJLL� �V]F]HJyOQLH� HQHUJHW\ND� ZLDWURZD���
VWDFMH� HOHNWURHQHUJHW\F]QH�� QRZRF]HVQH� UR]ZLą]DQLD� LQVWDODFML� L� XU]ąG]HĔ�
HOHNWURHQHUJHW\F]Q\FK� RUD]� SURMHNWRZDQLH� LQVWDODFML� HOHNWURHQHUJHW\F]Q\FK�
ĞUHGQLFK�L�QLVNLFK�QDSLĊü�
*U]HJRU]� '20%(.� ± PJU� LQĪ��� DV\VWHQW� QD�:\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL�
3R]QDĔVNLHM� =DLQWHUHVRZDQLD� QDXNRZH� DVSHNW\� FLHSOQH� WUDQVIRUPDWRUyZ�
HQHUJHW\F]Q\FK��GLDJQRVW\ND�WUDQVIRUPDWRUyZ��
-DNXE�'=,('=,&�± PJU�LQĪ���DEVROZHQW�:\G]LDáX�,QĪ\QLHULL�ĝURGRZLVND�L�:\G]LDáX�
,QĪ\QLHULL� /ąGRZHM� 3ROLWHFKQLNL� .UDNRZVNLHM�� 'RNWRUDQW� Z� ,QVW\WXFLH� ,QĪ\QLHULL�
&LHSOQHM� L� 2FKURQ\� 3RZLHWU]D� 3ROLWHFKQLNL� .UDNRZVNLHM�� 6SHFMDOQRĞü� ± WHUPLF]QH�
V\PXODFMH�QXPHU\F]QH��PHWRG\�RSW\PDOL]DF\MQH�RUD]�DOWHUQDW\ZQH�ĨUyGáD�HQHUJLL�
$QGU]HM� )(//1(5� ± GU� KDE��� :\G]LDá� *HRGH]ML� L� .DUWRJUDILL� 3ROLWHFKQLNL�
:DUV]DZVNLHM������U��=DLQWHUHVRZDQLD�QDXNRZH��QDZLJDFMD�SRZLHWU]QD�L�JHRGH]MD�
VDWHOLWDUQD�� UDGLRQDZLJDFMD�� WUDQVSRUW� ORWQLF]\�� ]DU]ąG]DQLH� LQIUDVWUXNWXUą�
L� RSHUDFMDPL� ORWQLF]\PL�� LPSOHPHQWDFMD� WHFKQLN� L� WHFKQRORJLL� VDWHOLWDUQ\FK
Z� ORWQLFWZLH� �SURMHNW\�� +('*(�� (*126� $39�� 6+(53$�� 35����� ]DU]ąG]DQLH�
EH]SLHF]HĔVWZHP� Z� WUDQVSRUFLH� ± 6DIHW\� &DVH�� SURZDG]HQLH� ]DMĊü� Z� MĊ]\NX�
DQJLHOVNLP� ]� SU]HGPLRWyZ� ORWQLF]\FK� Z� FHUW\ILNRZDQ\FK RĞURGNDFK� V]NROHQLD�
ORWQLF]HJR��ORWQLF]D�IUD]HRORJLD�
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0LFKDá� ),/,3,$.� ± PJU� LQĪ�� DV\VWHQW� QD� :\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL�
3R]QDĔVNLHM�RUD]�VWXGHQW�VWXGLyZ�GRNWRUDQFNLFK�]�]DNUHVX�1RZRF]HVQHM�,QĪ\QLHULL�
(OHNWU\F]QHM� L� ,QIRUPDF\MQHM�� =DLQWHUHVRZDQLD� QDXNRZH�� EH]SU]HZRGRZ\� SU]HV\á�
HQHUJLL�HOHNWU\F]QHM��
5\V]DUG� )5Ą&.2:,$.� ± GU� KDE�� LQĪ��� SURI� QDG]Z� QD� :\G]LDOH� (OHNWU\F]Q\P�
3ROLWHFKQLNL� 3R]QDĔVNLHM�� -HVW� NLHURZQLNLHP� =DNáDGX� 8U]ąG]HĔ� 5R]G]LHOF]\FK�
L�,QVWDODFML�(OHNWU\F]Q\FK�Z�,QVW\WXFLH�(OHNWURHQHUJHW\NL��=DLQWHUHVRZDQLD�QDXNRZH��
]DJDGQLHQLD� ]ZLą]DQH� ]� DQDOL]ą� L� PRGHORZDQLHP� ZLHONRĞFL� FKDUDNWHU\]XMąF\FK�
SUDFĊ�VLHFL�HOHNWURHQHUJHW\F]Q\FK��Z�V]F]HJyOQRĞFL�ZLHONRĞFL�]ZDUFLRZ\FK�
0DUHN�*$à$�± GU�LQĪ���DGLXQNW��3ROLWHFKQLND�&]ĊVWRFKRZVND� :\G]LDá�(OHNWU\F]Q\��
,QVW\WXW�7HOHNRPXQLNDFML� L�.RPSDW\ELOQRĞFL�(OHNWURPDJQHW\F]QHM��=DLQWHUHVRZDQLD�
QDXNRZH� MDNRĞü� HQHUJLL� HOHNWU\F]QHM�� V]WXF]QH� VLHFL� QHXURQRZH�� PRGHORZDQLH�
L� V\PXODFMD� SUDF\� VLHFL� HOHNWURHQHUJHW\F]Q\FK�� V\VWHP\� VPDUW� JULG� L� VPDUW�
PHWHULQJ�� XNáDG\� SRPLDURZR�UR]OLF]HQLRZH�� F]áRQHN� .RPLVML� (QHUJHW\NL� RUD]�
.RPLVML�0HWURORJLL�2GG]LDáX�3$1�Z�.DWRZLFDFK�
7RPDV]�*$à$1� ± GU� LQĪ��� 3UDFRZQLN�'HSDUWDPHQWX� 3ODQRZDQLD� L� 5R]ZRMX� 6LHFL
Z�(1($�2SHUDWRU�6S��]�R�R�
.U\VW\QD�*20Ïà.$�± GU�KDE��SURI��QDG]Z���NLHURZQLN�=DNáDGX�1DXN�6SRáHF]Q\FK�
QD�Z\G]LDOH�=DU]ąG]DQLD�L�(NRQRPLL�3ROLWHFKQLNL�*GDĔVNLHM��
3U]HP\VáDZ� *2ĝ&,ē6.,� ± PJU� LQĪ��� GRNWRUDQW� QD� :\G]LDOH� (OHNWU\F]Q\P�
3ROLWHFKQLNL� 3R]QDĔVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH�� WUDQVSRUW� FLHSáD�
Z�WUDQVIRUPDWRUDFK HQHUJHW\F]Q\FK��EXGRZD�RUD]�GLDJQRVW\ND�WUDQVIRUPDWRUyZ��
*U]HJRU]� *Ï5(&.,� ± GU� LQĪ��� DGLXQNW� Z� ,QVW\WXFLH� 0DV]\Q� 3U]HSá\ZRZ\FK�
Z� =DNáDG]LH� 7HFKQLNL� &LHSOQHM� L� &KáRGQLFWZD� 3ROLWHFKQLNL� àyG]NLHM�� :\NRQXMH�
SUDFH� EDGDZF]H�� NWyUH� Z\NRU]\VWXMą� QRZRF]HVQH� PHWRG\� ZL]XDOL]DFML� SU]HSá\ZX�
�3,9�� Z� UyĪQ\FK� HOHPHQWDFK� LQVWDODFML� VWRVRZDQ\FK� Z� XNáDGDFK� JU]HZF]\FK��
NOLPDW\]DF\MQ\FK�L�FKáRGQLF]\FK��3URZDG]L�EDGDQLD�GRW\F]ąFH�Z\PLHQQLNyZ�FLHSáD�
RUD]� VSDODQLD� JD]RZ\FK�PLHV]DQHN� SDOQ\FK�� =DMPXMH� VLĊ� UyZQLHĪ� QRZRF]HVQ\PL�
HNRORJLF]Q\PL�L�HNRQRPLF]Q\PL�SURFHVDPL�REUyENL�VNUDZDQLHP��
3LRWU� *52&+0$/6.,� ± SURI�� QDG]Z�� GU� KDE�� 8QLZHUV\WHWX� 0LNRáDMD� .RSHUQLND�
Z� 7RUXQLX�� NLHURZQLN� NDWHGU\� HXURSHLVW\NL� QD� :\G]LDOH� 3ROLWRORJLL� L� 6WXGLyZ�
0LĊG]\QDURGRZ\FK�80.��6SHFMDOL]XMH�VLĊ Z�JHRSROLW\FH�.DXND]X��$]ML�&HQWUDOQHM��
(XUD]ML�&HQWUDOQHM�L�&KLQ��
.DWDU]\QD�+$à$6,.�± PJU��GRNWRUDQWND�Z�$*+�Z�.UDNRZLH��
-DFHN� +$1'.(� ± GU� LQĪ��� DGLXQNW� QD� :\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL�
3R]QDĔVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH� ZLąĪą� VLĊ� ]� DOJRU\WPDPL� RFHQ\
ZDUWRĞFL�SDUDPHWUyZ�]LHPQR]ZDUFLRZ\FK�RUD]�NRQVWUXNFMą�XU]ąG]HĔ�UHDOL]XMąF\FK�
WH�DOJRU\WP\��
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7RPDV]�+2))0$11� ± GU� KDE��� SURI�� 3ROLWHFKQLNL� .RV]DOLĔVNLHM��=DLQWHUHVRZDQLD�
QDXNRZH�� REV]DU� SROLW\NL� SXEOLF]QHM�� HXURSHL]DFML�� 0/*�� SUDZD� 8(�� RUD]�
EH]SLHF]HĔVWZD�
+HQU\N� -$)(51,.� ± GU� LQĪ�� SLO��� GRFHQW� Z� .DWHGU]H� 7HFKQRORJLL� /RWQLF]\FK�
3ROLWHFKQLNL� ĝOąVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH� QDZLJDFMD� SRZLHWU]QD�� JHRGH]MD�
VDWHOLWDUQD��SUDZR�L�SURFHGXU\�ORWQLF]H��WUDQVSRUW�ORWQLF]\�
.D]LPLHU]� -$*,(à$� ± GU� KDE�� LQĪ��� SURIHVRU� $7+��� $NDGHPLD� 7HFKQLF]QR�
+XPDQLVW\F]QD�� :\G]LDá� %XGRZ\� 0DV]\Q� L� ,QIRUPDW\NL�� ]DNUHV� ]DLQWHUHVRZDĔ�
QDXNRZ\FK�� MDNRĞü� HQHUJLL� HOHNWU\F]QHM�� XNáDG\� ]DVLODQLD� L� VWHURZDQLD�
QDSĊGyZ� HOHNWU\F]Q\FK�� SUDFD� VLHFL� HOHNWURHQHUJHW\F]Q\FK� RUD]� ZSá\Z� JHQHUDFML�
UR]SURV]RQHM�QD�VLHü�HOHNWURHQHUJHW\F]Qą��F]áRQHN�.RPLVML�(QHUJHW\NL�RUD]�.RPLVML�
0HWURORJLL�2GG]LDáX�3$1�Z�.DWRZLFDFK�
$UNDGLXV]� -$052=,.� ± GU� LQĪ��� DGLXQNW� Z� ,QVW\WXFLH� 0DV]\Q� &LHSOQ\FK� QD�
:\G]LDOH� ,QĪ\QLHULL� 0HFKDQLF]QHM� L� ,QIRUPDW\NL� 3ROLWHFKQLNL� &]ĊVWRFKRZVNLHM��
=DLQWHUHVRZDQLD� QDXNRZH�� ]DJDGQLHQLD� ]ZLą]DQH� ]� EDGDQLHP� L� PRGHORZDQLHP�
SURFHVyZ� VSDODQLD�Z� VLOQLNDFK� WáRNRZ\FK�RUD]�Z\NRU]\VWDQLH� SDOLZ� RGQDZLDOQ\FK�
GR�]DVLODQLD�WHJR�W\SX�VLOQLNyZ�
$QQD� -$1,6=(:6.$� ± GU�� SUDFRZQLN� .DWHGU\� 6WXGLyZ� /XGQRĞFLRZ\FK� L� %DGDĔ�
QDG�8VáXJDPL��8QLZHUV\WHW�àyG]NL��=DLQWHUHVRZDQLD�QDXNRZH��JHRJUDILD� OXGQRĞFL��
JHRJUDILD�VSRáHF]QD��JRVSRGDUND�SU]HVWU]HQQD��
-DFHN�-$1,6=(:6.,�± PJU�LQĪ���GRNWRUDQW�QD�:\G]LDOH�(OHNWU\F]Q\P�3ROLWHFKQLNL�
3R]QDĔVNLHM�� %DGDQLD� SURZDG]L� Z� ]DNUHVLH� SURJQR]\� L� SU]HZLG\ZDQLD� VWDQyZ�
]� Z\NRU]\VWDQLHP� VLHFL� QHXURQRZ\FK�� WHRULL� V]DU\FK� V\VWHPyZ� P�LQ��
Z� DJORPHUDFMDFK� PLHMVNLFK�� SURJQR]RZDQLD� ]XĪ\FLD� HQHUJLL� HOHNWU\F]QHM
Z�V\VWHPDFK�HOHNWURHQHUJHW\F]Q\FK��
6WDQLVáDZ�.$1'()(5�± SURI��GU�KDE��LQĪ���NLHURZQLN�.DWHGU\�3URFHVyZ�&LHSOQ\FK��
2FKURQ\�3RZLHWU]D� L�8W\OL]DFML�2GSDGyZ�Z�,QVW\WXFLH� ,QĪ\QLHULL�&LHSOQHM� L�2FKURQ\�
3RZLHWU]D�3ROLWHFKQLNL�.UDNRZVNLHM��6SHFMDOQRĞü�± WHFKQLND�FLHSOQD�
/HV]HN�.$635=<. ± GU� LQĪ���SUDFRZQLN�G\GDNW\F]Q\�Z� ,QVW\WXFLH�(OHNWURWHFKQLNL�
L� (OHNWURQLNL� 3U]HP\VáRZHM� 3ROLWHFKQLNL� 3R]QDĔVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH��
REOLF]HQLD� UyZQROHJáH�� RSW\PDOL]DFMD� XNáDGyZ� HOHNWU\F]Q\FK�� PDJD]\Q\� HQHUJLL�
HOHNWU\F]QHM��DQDOL]D�HQHUJRFKáRQQRĞFL�SRMD]GyZ�HOHNWU\F]Q\FK��
(ZD� ./,0$� ± GU� KDE��� SUDFRZQLN� =DNáDGX� *RVSRGDUNL� 3U]HVWU]HQQHM�� .DWHGUD�
*HRGH]ML�� .DUWRJUDILL� ĝURGRZLVND L *HRPHWULL� :\NUHĞOQHM� 3ROLWHFKQLND� àyG]ND��
=DLQWHUHVRZDQLD� QDXNRZH�� JHRJUDILD� VSRáHF]QD�� HXURSHLVW\ND�� JRVSRGDUND�
SU]HVWU]HQQD�
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$OHNVDQGHU� .25<72:6.,� ± LQĪ��� RG� ZU]HĞQLD� ����� U�� VWXGHQW� NLHUXQNX� 06F
LQ� (QHUJ\� QD� 8QLZHUV\WHFLH� +HULRWD�:DWWD� Z� (G\QEXUJX�� =DLQWHUHVRZDQLD�
QDXNRZH�� UR]ZyM� .UDMRZHJR�6\VWHPX�(OHNWURHQHUJHW\F]QHJR� RUD]� Z\NRU]\VWDQLH�
QRZRF]HVQ\FK�WHFKQRORJLL�HQHUJHW\F]Q\FK�QD�WHUHQLH�8QLL�(XURSHMVNLHM�
.RQUDG�.2:$/&=<.�± GU� LQĪ���DGLXQNW�Z�.DWHGU]H�(OHNWURQLNL�$*+�7\WXá�GRNWRUD�
QDXN��3K�'���Z�G]LHG]LQLH�HOHNWURQLNL�RWU]\PDá�Z������URNX�QD�:\G]LDOH�(OHNWURQLNL��
(OHNWURWHFKQLNL�L�,QIRUPDW\NL��4XHHQ¶V�8QLYHUVLW\�RI�%HOIDVW�Z�:LHONLHM�%U\WDQLL��
0RQLND�.58.2:6.$�± GU�� DGLXQNW�Z� .DWHGU]H�6WXGLyZ� 3ROLW\F]Q\FK�� .ROHJLXP�
(NRQRPLF]QR�6SRáHF]Q\P� 6]NRá\� *áyZQHM� +DQGORZHM� Z� :DUV]DZLH��
=DLQWHUHVRZDQLD� QDXNRZH�� $IU\ND�� JRVSRGDUND�� SROLW\ND�� VSRáHF]HĔVWZR�� &KLQ\�
Z� JRVSRGDUFH� ĞZLDWRZHM�� DNW\ZQRĞü� 3DĔVWZD� ĝURGND� Z� $IU\FH�� VWRVXQNL�
]HZQĊWU]QH�8(��ZVSyáSUDFD�Z�EDVHQLH�0RU]D�ĝUyG]LHPQHJR�
.RQUDG� .8&=<ē6.,� ± VWXGHQW� NLHUXQNX� ]DPDZLDQHJR� Ä(QHUJHW\ND�
]� SU]\V]áRĞFLą´� QD� :\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL� 3R]QDĔVNLHM��
=DLQWHUHVRZDQLD�QDXNRZH��XNáDG\�NRJHQHUDF\MQH��XNáDG\�SRPLDURZR�UR]OLF]HQLRZH�
HQHUJLL�HOHNWU\F]QHM�
$QGU]HM� .:$3,6=� ± GU� LQĪ��� VWDUV]\� Z\NáDGRZFD� :\G]LDáX� (OHNWU\F]QHJR�
3ROLWHFKQLNL� 3R]QDĔVNLHM�� � =DLQWHUHVRZDQLD� QDXNRZH�� PHWRG\� SRPLDURZH�
Z� XNáDGDFK� HOHNWU\F]Q\FK�� DOJRU\WP\� G]LDáDQLD� XNáDGyZ� HOHNWURHQHUJHW\F]QHM�
DXWRPDW\NL� ]DEH]SLHF]HQLRZHM�� RFHQD� MDNRĞFL� HQHUJLL� HOHNWU\F]QHM�� ]DVWRVRZDQLH�
WHFKQRORJLL� F\IURZ\FK� Z� NRQVWUXNFMDFK� XU]ąG]HĔ� L� V\VWHPyZ� ]DEH]SLHF]HĔ�
HOHNWURHQHUJHW\F]Q\FK��Z\NRU]\VWDQLH� DOWHUQDW\ZQ\FK� ĨUyGHá� HQHUJLL�� UR]SURV]RQH�
V\VWHP\� SRPLDURZH�� V\VWHP\� 6&$'$�� ]DVWRVRZDQLH� QRZRF]HVQ\FK� WHFKQRORJLL�
LQIRUPDW\F]Q\FK�Z�HOHNWURHQHUJHW\FH�
3LRWU� .:,$7.,(:,&=� ± GU� KDE��� SURI�� :$7� .LHURZQLN� =HVSRáX� /RJLVW\NL�
%H]SLHF]HĔVWZD� L� 2EURQQRĞFL� ± .DWHGUD� 6\VWHPyZ� %H]SLHF]HĔVWZD�
L� 2EURQQRĞFL� :$7�� =DLQWHUHVRZDQLD� QDXNRZH�� U\QNL� VXURZFyZ� L� HQHUJLL� RUD]�
LFK� RGG]LDá\ZDQLH� QD� VWRVXQNL� PLĊG]\QDURGRZH� L� V\VWHP\� SROLW\F]QH�� ]H�
V]F]HJyOQ\P�XZ]JOĊGQLHQLHP� UHJLRQX�%OLVNLHJR� L� ĝURGNRZHJR�:VFKRGX�� D� WDNĪH�
EH]SLHF]HĔVWZR�HQHUJHW\F]QH�3ROVNL�Z�DVSHNFLH�ORJLVW\F]Q\P�
0DUFLQ� àĉ&.,� ± PJU� LQĪ��� GRNWRUDQW� QD� :\G]LDOH� 0HFKDQLF]Q\P� 3ROLWHFKQLNL�
àyG]NLHM� Z� =DNáDG]LH� 7HFKQLNL� &LHSOQHM� L� &KáRGQLFWZD� ,QVW\WXWX� 0DV]\Q�
3U]HSá\ZRZ\FK��
'DULXV]�0$*,(5(.�± GU�Q��KXP��Z�]DNUHVLH�QDXN�R�SROLW\FH��SUDFRZQLN�:\G]LDáX�
+XPDQLVW\F]QHJR� 3ROLWHFKQLNL� .RV]DOLĔVNLHM�� )LQDOL]XMH� SUDFĊ� KDELOLWDF\MQą�
GRW\F]ąFą�HXURSHL]DFML�SROLW\NL�EH]SLHF]HĔVWZD�
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-XOLDQ�0$-�± GU�KDE���SURIHVRU�:$7��JHQ��G\Z���UH]��� ']LHNDQ�:\G]LDáX�/RJLVW\NL��
:F]HĞQLHM� ]DMPRZDá� VLĊ� G]LDáDOQRĞFLą� QDXNRZR�G\GDNW\F]Qą� Z� $NDGHPLL�
6]WDEX� *HQHUDOQHJR�� %\á� '\UHNWRUHP� $JHQFML� 6WDQGDU\]DFML� 1$72� Z� %UXNVHOL�
:�VWUXNWXUDFK�1$72�]GRE\á�X]QDQLH�P�LQ��]D�NLHURZDQLH�SUDFDPL�QDG�=DáRĪHQLDPL�
,QWHURSHUDF\MQRĞFL��V]HURNą�ZVSyáSUDFĊ�]�F\ZLOQ\PL� LQVW\WXFMDPL�QRUPDOL]DF\MQ\PL�
�&(1��&(1/(&��,62��6*,���DNWXDOL]DFMĊ�ZV]\VWNLFK�SRUR]XPLHĔ�VWDQGDU\]DF\MQ\FK�
SRG�NąWHP�ZDONL�]�WHUURU\]PHP�RUD]�]RUJDQL]RZDQLH�V]NROHĔ�QRUPDOL]DF\MQ\FK�GOD�
SRWU]HE�1$72�Z�3ROVFH�
$GDP� 0$ē.$� ± GU� LQĪ��� SUDFRZQLN� QDXNRZ\� .DWHGU\� 7HFKQRORJLL� /RWQLF]\FK�
:\G]LDáX� 7UDQVSRUWX� 3ROLWHFKQLNL� ĝOąVNLHM�� 2EV]DU� ]DLQWHUHVRZDĔ�� WUDQVSRUW�
ORWQLF]\�� V\VWHP\� GHWHNFML� 8$9� RUD]� ]DNáyFHĔ� *166�� WUDQVSRUW� V]\QRZ\��
SURMHNWRZDQLH� L� DQDOL]D� Z\WU]\PDáRĞFLRZD� L� G\QDPLF]QD� NRQVWUXNFML�
�&$7,$�� $16<6��� PRGHORZDQLH� L� V\PXODFMH� SURFHVyZ� VSU]ĊĪRQ\FK� WHUPLF]QR�
PHFKDQLF]Q\FK� ]� Z\NRU]\VWDQLHP� 0(6�� GLDJQRVW\ND� Z� WUDQVSRUFLH�� 1'7�
Z� WUDQVSRUFLH�� SURMHNWRZDQLH� VWDQRZLVN� EDGDZF]\FK� L XU]ąG]HĔ� SRPLDURZ\FK��
SURJUDPRZDQLH�Z\VRNRSR]LRPRZH��'HOSKL��%DVLF��3DVFDO��&����$3'/��$XWR/LVS��
/LXGDV� 0$ä</,6� ± GU� KDE�� SURI�� 9\WDXWDV� 0DJQXV� 8QLYHUVLW\� Z� .RZQLH� QD� ±
,QVW\WXW� $GPLQLVWUDFML� 3XEOLF]QHM� QD� :\G]LDOH� 1DXN� 3ROLW\F]Q\FK� L� '\SORPDFML��
=DLQWHUHVRZDQLD�QDXNRZH��LQWHJUDFMD�HXURSHMVND�L�HXURSHL]DFMD�
7RPDV]� 0à<1$56.,� ± GU� KDE��� SROLWRORJ�� DGLXQNW� Z� .DWHGU]H� 6WRVXQNyZ�
0LĊG]\QDURGRZ\FK� L� 3ROLW\NL� =DJUDQLF]QHM� ,13L60� 8-�� 6W\SHQG\VWD� O
,QVWLWXW�
G
(WXGHV� 3ROLWLTXHV� Z� 3DU\ĪX� RUD] 8QLZHUV\WHWX� 6RUERQ\�� VSHFMDOL]XMH� VLĊ�
Z� ]DJDGQLHQLDFK� GRW\F]ąF\FK� SUREOHPDW\NL� EH]SLHF]HĔVWZD� HQHUJHW\F]QHJR��
SROLW\NL�]DJUDQLF]QHM�L�EH]SLHF]HĔVWZD�)UDQFML��
7RPDV]� 0272:,'/$.� ± GU� KDE�� LQĪ�� SURI�� QDG]Z�� 8à�� XNRĔF]\á� Z� ����� URNX�
VWXGLD� QD� :\G]LDOH� %LRPHG\NL� L� &\EHUQHW\NL� 7HFKQLF]QHM� 8QLZHUV\WHWX�
7HFKQLF]QHJR� ,OPHQDX� �1LHPF\��� -HVW� ]DWUXGQLRQ\� QD� VWDQRZLVNX� SURIHVRUD�
QDG]Z\F]DMQHJR� Z� .DWHGU]H� 0LĊG]\QDURGRZ\FK� 6WRVXQNyZ� *RVSRGDUF]\FK�
8à�� =DLQWHUHVRZDQLD� QDXNRZH�� ]DJDGQLHQLD� ]ZLą]DQH� ]� SROLW\Ną� HQHUJHW\F]Qą�
L�IXQNFMRQRZDQLHP�U\QNyZ�HQHUJLL�8(��
=ELJQLHZ� 1$'2/1<� ± GU� KDE�� LQĪ��� SURI�� 3ROLWHFKQLNL� 3R]QDĔVNLHM�� ']LHNDQ�
:\G]LDáX� (OHNWU\F]QHJR� 3ROLWHFKQLNL� 3R]QDĔVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH��
RSW\PDOL]DFMD� UR]NáDGX� QDWĊĪHQLD� SROD� HOHNWU\F]QHJR� Z� XNáDGDFK� L]RODF\MQ\FK�
Z\VRNLHJR� QDSLĊFLD�� RGG]LDá\ZDQLH� SROD� HOHNWU\F]QHJR� L� PDJQHW\F]QHJR�
QD� ĞURGRZLVNR�� SUDFH�SRG�QDSLĊFLHP�� ]DDZDQVRZDQH�PHWRG\� SRPLDUX� QDWĊĪHQLD�
SROD�HOHNWU\F]QHJR��DVSHNW\�WHUPLF]QH�]ZLą]DQH�]�SUDFą�WUDQVIRUPDWRUD�Z\VRNLHJR�
QDSLĊFLD�
$UWXU� 1$:52:6.,� ± GU� LQĪ��� DEVROZHQW� :\G]LDáX� (OHNWU\F]QHJR� 3ROLWHFKQLNL�
3R]QDĔVNLHM�� =DZRGRZR� ]DMPXMH� VLĊ� DQDOL]ą� L� REOLF]HQLDPL� ]áRĪRQ\FK�
SyO� HOHNWURPDJQHW\F]Q\FK�� Z� V]F]HJyOQRĞFL� SyO� ĞZLHWOQ\FK�� =DLQWHUHVRZDQLD�
QDXNRZH�� ]DVWRVRZDQLD� DSOLNDF\MQH� PHWRG� ]ZLĊNV]DQLD� HQHUJRRV]F]ĊGQRĞFL�
V\VWHPyZ�HOHNWU\F]Q\FK��Z�W\P�ĞZLHWOQ\FK�Z�SU]HVWU]HQLDFK�XUEDQLVW\F]Q\FK�
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3DZHá� 1,(&=8-$�26752:6.,� ± GU� Q�� R� SROLW\FH�� DGLXQNW� Z� ,QVW\WXFLH� +LVWRULL�
L�3ROLWRORJLL�Z�$NDGHPLL�3RPRUVNLHM�Z�6áXSVNX��=DMPXMH�VLĊ� NZHVWLDPL� VWRVXQNyZ�
SROVNR�RUPLDĔVNLFK�� DNW\ZQRĞFL� VSRáHF]QR�SROLW\F]QHM� GLDVSRU\� RUPLDĔVNLHM�
RUD]�U]HF]\ZLVWRĞFL�SROLW\F]QHM�L�SU]HPLDQ�F\ZLOL]DF\MQ\FK�Z�$UPHQLL�L�QD�.DXND]LH�
3RáXGQLRZ\P��
3LRWU� 2/&=$.� ± PJU� LQĪ��� DEVROZHQW�:\G]LDáX� ,QĪ\QLHULL� ĝURGRZLVND� 3ROLWHFKQLNL�
.UDNRZVNLHM� L� :\G]LDáX� =DU]ąG]DQLD� 8QLZHUV\WHWX� (NRQRPLF]QHJR� Z� .UDNRZLH��
'RNWRUDQW� Z� ,QVW\WXFLH� ,QĪ\QLHULL� &LHSOQHM� L� 2FKURQ\� 3RZLHWU]D� 3ROLWHFKQLNL�
.UDNRZVNLHM��6SHFMDOQRĞü�± RGQDZLDOQH�ĨUyGáD�HQHUJLL�
0DáJRU]DWD� 2/(.� ± GU� LQĪ��� DGLXQNW� Z� ,QVW\WXFLH� ,QĪ\QLHULL� &LHSOQHM� L� 2FKURQ\�
3RZLHWU]D�3ROLWHFKQLNL�.UDNRZVNLHM��6SHFMDOQRĞü�± XW\OL]DFMD�RGSDGyZ�
0DUWD�2/6=(:6.$�67$1,(&�± PJU� MHVW�DV\VWHQWHP�Z�.DWHGU]H�SRVWĊSRZDQLD�
F\ZLOQHJR� QD� :\G]LDOH� 3UDZD� L� $GPLQLVWUDFML� 8QLZHUV\WHWX� .DUG\QDáD� 6WHIDQD�
:\V]\ĔVNLHJR�Z�:DUV]DZLH� RUD]� VWDUV]\P�SUDZQLNLHP�Z� MHGQHM� ]�ZDUV]DZVNLFK�
NDQFHODULL�
$LVWH� 3,.65<7(� ± PJU�� GRNWRUDQWND� QD� 8QLZHUV\WHFLH� :LWROGD� :LHONLHJR�
Z� .RZQLH�� :\G]LDá� 1DXN� 3ROLW\F]Q\FK� L� '\SORPDFML�� 'HSDUWDPHQW� $GPLQLVWUDFML�
3XEOLF]QHM� RG� ����� URNX�� RG� URNX� ����� SUDFXMH� UyZQLHĪ� Z� VHNWRU]H� HQHUJLL�
RGQDZLDOQHM�
)LOLS�32/$.�± PJU�LQĪ���GRNWRUDQW�QD�:\G]LDOH�(OHNWURHQHUJHW\F]Q\P�3ROLWHFKQLNL�
3R]QDĔVNLHM�� 2EV]DUHP� VSHFMDOL]DFML� MHVW� GHWHNFMD� L� ORNDOL]DFMD� GHIHNWyZ�
Z\VRNRQDSLĊFLRZ\FK�XNáDGyZ�L]RODF\MQ\FK��
5RPXDOGDV� 329,/$,7,6� ± GU� $VVRF 3URI�� 8QLZHUV\WHW� $OHNVDQGUDV� 6WXOJLQVNLV�
QD�/LWZLH�
0LFKDá� 3<5&� ± GU� LQĪ��� DGLXQNW� Z� ,QVW\WXFLH� 0DV]\Q� &LHSOQ\FK� QD� :\G]LDOH�
,QĪ\QLHULL� 0HFKDQLF]QHM� L� ,QIRUPDW\NL� 3ROLWHFKQLNL� &]ĊVWRFKRZVNLHM��
=DLQWHUHVRZDQLD� QDXNRZH� HQHUJHW\ND�� HQHUJHW\ND� RGQDZLDOQD� ]JD]RZDQLH�
ELRPDV\�L�XNáDG\�NRJHQHUDF\MQH�&+3�L�25&�
$OHNVDQGUD� 5$.� ± PJU� LQĪ��� 3ROLWHFKQLND� &]ĊVWRFKRZVND� ������ DV\VWHQW��
GRNWRUDQWND� :\G]LDáX� ,QĪ\QLHULL� ĝURGRZLVND� L� %LRWHFKQRORJLL� QD� 3ROLWHFKQLFH�
&]ĊVWRFKRZVNLHM� =DLQWHUHVRZDQLD� QDXNRZH�� HIHNW\ZQRĞü� HQHUJHW\F]QD�
PLHMVNLHJR�V\VWHPX�FLHSáRZQLF]HJR�
)UDQFLV]HN� 6,'256.,� ± VWXGHQW� NLHUXQNX� ]DPDZLDQHJR� Ä(QHUJHW\ND�
]� SU]\V]áRĞFLą´� QD� :\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL� 3R]QDĔVNLHM��
=DLQWHUHVRZDQLD�� XNáDG\� ,*&&� ]LQWHJURZDQH� ]H� ]JD]RZDQLH� ZĊJOD� RUD]� VLHFL�
L�DXWRPDW\ND�HOHNWURHQHUJHW\F]QD�
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:RMFLHFK� 6,.256.,� ± GU� LQĪ��� DGLXQNW� QD� :\G]LDOH� (OHNWU\F]Q\P� 3ROLWHFKQLNL�
3R]QDĔVNLHM�� 3UDFRZDá� UyZQLHĪ� MDNR� QDXNRZLHF� ZL]\WXMąF\� QD� 8QLZHUV\WHFLH�
Z� 6WXWWJDUFLH� �������� 8QLZHUV\WHFLH� 0DQLWRED� Z� :LQQLSHJ� ������� RUD]� ILUPLH�
&*� 3RZHU� 6\VWHPV� &DQDGD� ,QF�� �������� 6SHFMDOL]XMH� VLĊ� Z� UR]ZRMX� WHFKQLN�
ORNDOL]DFML� ĨUyGHá�V\JQDáyZ�($��-HVW�DNW\ZQ\P�F]áRQNLHP�3ROVNLHJR�7RZDU]\VWZD�
(OHNWURWHFKQLNL�7HRUHW\F]QHM�L�6WRVRZDQHM�
.U]\V]WRI� 6,2'à$� ± GU� KDE�� LQĪ��� SURI�� 33�� ]DVWĊSFD� G\UHNWRUD� ,QVW\WXWX�
(OHNWURHQHUJHW\NL�� NLHURZQLN� =DNáDGX� :\VRNLFK� 1DSLĊü� L� 0DWHULDáyZ�
(OHNWURWHFKQLF]Q\FK��&]áRQHN�.RPLWHWX�6WXGLyZ�L�*UXS\�5RERF]HM�&,*5(��37(7L6��
.RPLWHWHWX�(OHNWURWHFKQLNL�3$1�
5DGRVáDZ� 6=&=(5%2:6., ± GU� LQĪ��� Z\NáDGRZFD� QD� :\G]LDOH� (OHNWU\F]Q\P�
3ROLWHFKQLNL� 3R]QDĔVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH�� ]DJDGQLHQLD� ]ZLą]DQH�
]� SUREOHPDW\Ną�� Z\WZDU]DQLD� HQHUJLL� HOHNWU\F]QHM�� JRVSRGDUNą� HQHUJHW\F]Qą�
RUD]�EH]SLHF]HĔVWZHP�HQHUJHW\F]Q\P��-HVW�F]áRQNLHP�6WRZDU]\V]HQLD�(OHNWU\NyZ�
3ROVNLFK��
0LURVáDZ� 6=8/&=<ē6.,� ± GU�� VWDUV]\� Z\NáDGRZFD� Z� &ROOHJLXP� 3RORQLFXP�
8QLZHUV\WHWX� LP�� $GDPD� 0LFNLHZLF]D�� =DLQWHUHVRZDQLD� QDXNRZH�� WHRULD�
L� SUDNW\F]QH� DVSHNW\� ]UyZQRZDĪRQHJR� UR]ZRMX� Z� VNDOL� JOREDOQHM� L� ORNDOQHM��
MHM� HW\F]QH� Z\PLDU\�� V]F]HJyOQLH� Z� Z\PLDU]H� G]LDáDOQRĞFL� EL]QHVRZHM� �HQHUJLD�
L�ILQDQVH��
0DUFLQ� 7$51$:6.,� ± GU�� DGLXQNW� Z� ,QVW\WXFLH� 1DXN� 3ROLW\F]Q\FK� L� 6WRVXQNyZ�
0LĊG]\QDURGRZ\FK� 8QLZHUV\WHWX� -DJLHOORĔVNLHJR�� =DLQWHUHVRZDQLD� QDXNRZH��
SUREOHPDW\ND� EH]SLHF]HĔVWZD� PLĊG]\QDURGRZHJR�� PLĊG]\QDURGRZ\FK� U\QNyZ�
VXURZFyZ�� JRVSRGDUNL� ĞZLDWRZHM� RUD]� SROLW\NL� ]DJUDQLF]QHM� L� EH]SLHF]HĔVWZD�
)HGHUDFML�5RV\MVNLHM��(NVSHUW�,QVW\WXWX�.RĞFLXV]NL�
*U]HJRU]� 72.$5=� ± GU�� SUDFRZQLN� =DNáDGX� 6WXGLyZ� QDG� *HRSROLW\Ną� ,QVW\WXWX�
6WXGLyZ� 0LĊG]\QDURGRZ\FK� 8QLZHUV\WHWX� :URFáDZVNLHJR�� =DLQWHUHVRZDQLD�
QDXNRZH�� SROVND� P\ĞO� SROLW\F]QD� L� EH]SLHF]HĔVWZR� QDURGRZH�� ]H� V]F]HJyOQ\P�
XZ]JOĊGQLHQLHP�IXQNFMRQRZDQLD�VáXĪE�VSHFMDOQ\FK��D�WDNĪH�ZDONą�]�NRUXSFMą��
:RMFLHFK� 787$.� ± GU� LQĪ��� DGLXQNW� Z� ,QVW\WXFLH� 0DV]\Q� &LHSOQ\FK� 3ROLWHFKQLNL�
&]ĊVWRFKRZVNLHM�� =DLQWHUHVRZDQLD� QDXNRZH� GRW\F]ą� EDGDĔ� SURFHVyZ� FLHSOQR�
SU]HSá\ZRZ\FK� Z� WáRNRZ\FK� VLOQLNDFK� VSDOLQRZ\FK�� EDGDQLD� VLOQLNyZ�
GZXSDOLZRZ\FK� RUD]� PRGHORZDQLD� &)'� RELHJX� FLHSOQHJR� VLOQLND� WáRNRZHJR��
=DLQWHUHVRZDQLD� QDXNRZH�� Z\NRU]\VWDQLH� SDOLZ� DOWHUQDW\ZQ\FK� FLHNá\FK� MDN�
L� JD]RZ\FK� GR� ]DVLODQLD� WáRNRZ\FK� VLOQLNyZ� VSDOLQRZ\FK� RUD]� RSW\PDOL]DFMD�
VLOQLNyZ�WáRNRZ\FK�
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àXNDV]� :2-&,(6=$.� ± GU�� DEVROZHQW� 8QLZHUV\WHWX� -DJLHOORĔVNLHJR�� 3UDFRZQLN�
3ROLWHFKQLNL�ĝZLĊWRNU]\VNLHM�Z�.LHOFDFK��=DLQWHUHVRZDQLD�QDXNRZH� ]DNUHV�SROLW\NL�
ZVFKRGQLHM�3ROVNL�L�8(�RUD]�EH]SLHF]HĔVWZD�HQHUJHW\F]QHJR�
3LRWU� =,(5.(� ± GU� LQĪ�� DUFK��� SUDFRZQLN� :\G]LDáX� $UFKLWHNWXU\� 3ROLWHFKQLNL�
3R]QDĔVNLHM�� 3URZDG]L� EDGDQLD� ]� ]DNUHVX� RFKURQ\� GyEU� NXOWXU\� ZVSyáF]HVQHM�
QD� WHUHQLH� DJORPHUDFML� SR]QDĔVNLHM�� UR]ZRMX� SU]HVWU]HQQHJR� PDá\FK� PLDVW�
Z� :LHONRSROVFH�� RUD]� ZVSyáF]HVQ\FK� SUREOHPyZ� SROVNLFK� ZVL�� =DLQWHUHVRZDQLD�
QDXNRZH�� QRZDWRUVNLH� UR]ZLą]DQLD� Z� SURMHNWRZDQLX� DUFKLWHNWXU\� PLHMVF�
SUDF\�� XĪ\WHF]QRĞFL� SXEOLF]QHM�� D� WDNĪH� RELHNWyZ� VSRUWRZ\FK� L� UHNUHDF\MQ\FK�
]�XZ]JOĊGQLHQLHP�DVSHNWyZ�HQHUJHW\F]Q\FK�
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:SURZDG]HQLH

3U]\V]áRĞü� HQHUJHW\NL� PD� NOXF]RZH� ]QDF]HQLH� GOD� ZV]\VWNLFK�� 'DOV]\� MHM�
UR]ZyM�� D� SUHF\]\MQLHM� NLHUXQNL�� Z� NWyU\FK� EĊG]LH� RQ� SRVWĊSRZDá�� PD� SU]HPRĪQ\�
ZSá\Z� QD� WR�� FR� EĊG]LH� G]LDáR� VLĊ� Z� ĞZLHFLH� SU]H]� NROHMQH� GHNDG\�� 'RW\F]\�
WR� NDĪGHM� VIHU\� Ī\FLD� VSRáHF]QHJR� ± RG� SROLW\F]QHM� SRF]ąZV]\�� D� QD� NXOWXURZHM�
VNRĔF]\ZV]\�� 2EUD]� V]HURNR� SRMĊWHJR� ÄMXWUD´� NV]WDáWRZDQ\� MHVW� GRERUHP�
WHFKQRORJLL��NWyUD�]QDMG]LH�VLĊ�QD�XVáXJDFK�OXG]NRĞFL��E\�]DSHZQLü�JURV�HOHPHQWyZ�
QLH]EĊGQ\FK� GR� Ī\FLD�� 7R� RQD� ERZLHP� ]GHWHUPLQXMH� SRVWĊS� QDXNRZ\�� KDPXMąF�
MHGQH��D�VW\PXOXMąF�LQQH�G]LHG]LQ\�ZLHG]\�

1DWXUD�U]HF]\�WDNLHM�SUDZLGáRZRĞFL�PD�VZRMH�RG]ZLHUFLHGOHQLH�Z�NDĪG\P�EH]�
Z\MąWNX� Z\PLDU]H� Ī\FLD� VSRáHF]QHJR� L� UyZQLH� V]HURNLH� VSHNWUXP� RGG]LDá\ZDQLD��
3U]\NáDGyZ� PRJąF\FK� WR� SRWZLHUG]Lü� QLH� EUDN� QD� NDUWDFK� KLVWRULL�� :VSRPQLMP\�
FKRFLDĪE\�-DPHVD�:DWWD�]�MHJR�PDV]\Qą�SDURZą��7HQ�JHQLDOQ\� LQĪ\QLHU�ÄMHG\QLH´�
SRSUDZLá� Z\GDMQRĞü� EĊGąFHJR� MXĪ�Z�SRZV]HFKQ\P�XĪ\FLX� XU]ąG]HQLD�� 3RSUDZNL��
NWyUH� ZSURZDG]Lá�� GRW\F]\á\� HQHUJRFKáRQQRĞFL� PHFKDQL]PX�� =D� LFK� VSUDZą�
NLONXNURWQLH� ]RVWDáR� RJUDQLF]RQH� ]XĪ\FLH� SDOLZD�� 7R� Z\VWDUF]\áR�� DE\� Z\ZRáDü�
UHZROXFMĊ� Z� SHáQ\P� ]QDF]HQLX� WHJR� VáRZD�� 8SRZV]HFKQLHQLH� WHJR� Z\QDOD]NX�
RND]DáR� VLĊ� EU]HPLHQQH�Z� VNXWNDFK�� SU]\F]\QLá� VLĊ� RQ�GR� SRMDZLHQLD� VLĊ� QRZ\FK�
WHFKQLN� L� WHFKQRORJLL� Z� SURGXNFML� GyEU� XĪ\WNRZ\FK�� ZSURZDG]HQLD� QLH]QDQ\FK�
GRWąG� ĞURGNyZ� WUDQVSRUWX�� WDNLFK� MDN� NROHM�� F]\� WHĪ� ]DVWRVRZDQLD� QLH]DOHĪQHJR�
MXĪ� RG� VLá� SU]\URG\� QDSĊGX� Z� ĪHJOXG]H�� D� QDZHW� ]PLDQ\� SURILOX� SURGXNFML� UROQHM�
L� MHM� XVSUDZQLHQLD�� .DĪG\� ]H� ZVND]DQ\FK� HOHPHQWyZ� VWDá� VLĊ� ]� NROHL� LQVSLUDFMą�
GR� GDOV]\FK� SRV]XNLZDĔ� XVSUDZQLHĔ� L� OHSV]\FK� UR]ZLą]DĔ�� ,P� E\á\� RQH� EDUG]LHM�
NRKHUHQWQH� ]� NLHUXQNLHP� IRUPXMąFHM� VLĊ� U]HF]\ZLVWRĞFL�� W\P� LFK� XG]LDá� Z� MHM�
WZRU]HQLX�E\á�ZLĊNV]\��,QWHQV\ZQH�SURFHV\��LPSOLNRZDQH�NRĔFRZ\P�HIHNWHP�SUDF\
ZVSRPQLDQHJR� V]NRFNLHJR� LQĪ\QLHUD�� QLH� RJUDQLF]\á\� VLĊ� MHG\QLH� GR� V]HURNR�
UR]XPLDQHM�VIHU\�SU]HP\VáRZHM��*UXQWRZQLH�RGPLHQLá�U\WP�GRW\FKF]DVRZHJR�Ī\FLD��
D�ZUD]�]�QLP�L�VWUXNWXUĊ�VSRáHF]Qą��FR�]QDOD]áR�VZyM�Z\UD]�Z�SU]HVWU]HQL�SXEOLF]QHM�
L� SU\ZDWQHM� PLHV]NDĔFyZ� FDáHJR� ĞZLDWD�� 3U]HNRQDü� PLHOL� VLĊ� R� W\P� QDZHW�
PLHV]NDĔF\� W\FK� WHUHQyZ�� Z� NWyU\FK� GRWąG� QLH� PLDQR� GR� F]\QLHQLD� ]� ĪDGQ\P�
PHFKDQLF]Q\P� XU]ąG]HQLHP�� D� R� LVWQLHQLX� $QJOLL� QLNW�� NRJR� ]QDOL�� QLH� Vá\V]Dá��
3U]HEXGRZD� ĞZLDWD� Z\ZRáDQD� ZSURZDG]HQLHP� QDSĊG]DQHJR SDUą� VLOQLND� PLDáD�
FKDUDNWHU� FDáNRZLW\� L� SHUPDQHQWQ\�� 'DáD� ERZLHP� R� VRELH� ]QDü� Z� Z\PLDU]H��SROLW\F]Q\P�� VRFMDOQ\P�� JRVSRGDUF]\P�� SUDZQ\P�� NXOWXURZ\P�� HWF�� 6WDáD� VLĊ�
ĨUyGáHP�SRVWĊSX�L�VWDQRZLáD�R�QLP�

:LHN� SyĨQLHM��ZSURZDG]HQLH� L� NRPHUF\MQH� ]DVWRVRZDQLH� VLOQLND� VSDOLQRZHJR�
GDáR�SRF]ąWHN�QRZHM�HSRNL�Z�WHFKQLFH��1LH�VSRVyE�U]HF]�MDVQD�F]\QLü�SRUyZQDQLD�
QD�WHPDW�VNDOL�]PLDQ��MDNLH�QDVWDá\�Z�ĞZLHFLH�]D�VSUDZą�MHGQHJR��F]\�WHĪ�GUXJLHJR�
Z\QDOD]NX��ER�WHĪ�SRPLPR�VWRVXQNRZR�QLHZLHONLHJR�SU]HG]LDáX�FKURQRORJLF]QHJR�
UHDOLD� NRĔFD� ;9,,,� L� ;,;� ZLHNX� E\á\� ]JRáD� RGPLHQQH�� 5yĪQLFD� E\áD� ]E\W� ZLHOND��
E\�PyF�G]LĞ�F]\QLü�WDNLH�]HVWDZLHQLD��:�MHGQ\P�L�GUXJLP�SU]\SDGNX��EH]�QDUDĪDQLD�
VLĊ�QD�EáąG�PHU\WRU\F]Q\��PRĪQD�RNUHĞOLü�QLHFR�HXIHPLVW\F]QLH�ZSá\Z��MDNL�Z\ZDUá\�
WH�VLOQLNL�QD Ī\FLH�VZHM�HSRNL��PLDQHP�SU]HPRĪQHJR��
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0LĊG]\� SRZVWDQLHP�SLHUZV]HJR�� VSUDZQHJR�SURWRW\SX�RPDZLDQ\FK�PDV]\Q��
D�PDVRZą�SURGXNFMą�PRGHOL��Z\NRU]\VWXMąF\FK�]DVWRVRZDQą� WDP�]DVDGĊ��]PLDQ\�
HQHUJLL� ]� SRWHQFMDOQHM� QD� NLQHW\F]Qą�� XSá\Qąá� UHODW\ZQLH� NUyWNL� RNUHV F]DVX��
5yZQLHĪ� WHPSR� XSRZV]HFKQLHQLD� QD� FDá\P� ĞZLHFLH� Z\NRU]\VWDQ\FK� Z� QLFK�
UR]ZLą]DĔ�X]QDü�]DOHĪ\�]D�EH]SUHFHGHQVRZH��*HQLDOQH�L�SR]RUQLH�SURVWH�Z�LVWRFLH�
PHFKDQL]P\� G]LDáDQLD�� D� ]DUD]HP� PDMąFH� ZUĊF]� QLHRJUDQLF]RQH� PRĪOLZRĞFL�
SUDNW\F]QHJR� Z\NRU]\VWDQLD�� VWDQRZLá\� HVHQFMĊ� SRVWĊSX� WHFKQLF]QHJR�� 6WDá\� VLĊ�
MHJR�V\PEROHP��']LĞ��]�SHUVSHNW\Z\�ODW��LFK�]QDF]HQLH�]GDMH�VLĊ�PDUJLQDOL]RZDQH��
FKRü�WR�RQH�QDGDá\�NV]WDáW�F\ZLOL]DFML�LQGXVWULDOQHM��Z�NWyUHM�Ī\MHP\��=ZDĪ\ZV]\�QD�
RED� ZVSRPQLDQH� HOHPHQW\�� WM�� V]\ENRĞü�� ]� MDNą� RSDQRZDá\� ĞZLDW�� VWDMąF� VLĊ�
SURGXNWDPL� VSRW\NDQ\PL� SRG� NDĪGą� V]HURNRĞFLą� JHRJUDILF]Qą� RUD]� VLáĊ�� ]� MDNą�
RGG]LDá\ZDá\� QD� GDOV]H� ORV\� PLHV]NDĔFyZ� =LHPL�� PDV]\QĊ� SDURZą� RUD]� VLOQLN�
VSDOLQRZ\�]Z\NOLĞP\�WUDNWRZDü�Z�NDWHJRULL�Z\QDOD]NyZ�UHZROXF\MQ\FK�

:�W\P VDP\P�F]DVLH��JG\�NRQVWUXRZDQR�SLHUZV]H�VLOQLNL�VSDOLQRZH��D�SUDFH�
QDG� LFK� RGSRZLHGQLNDPL� HOHNWU\F]Q\PL� E\á\� MXĪ� PRFQR� ]DDZDQVRZDQH�� ZLHOH�
SURMHNWyZ�]RVWDáR�RSDWHQWRZDQ\FK�L�RF]HNLZDáR�QD�NRPHUF\MQH�Z\NRU]\VWDQLH��7DN�
MHGQDN� VLĊ� QLH� VWDáR�� -HV]F]H� GáXJR� PXVLDá\� F]HNDü� QD� VZRMH� GQL�� 3RZyG� WHJR�
VWDQX� U]HF]\� ]GDMH� VLĊ� QDGHU� SUR]DLF]Q\�� %\á� QLP� EUDN� SRZV]HFKQHJR� GRVWĊSX�
GR�ĨUyGáD�]DVLODQLD��8RJyOQLDMąF��Z�GXĪHM�PLHU]H�VSURZDG]DáR�VLĊ�WR�GR�SUREOHPyZ�
]�VLHFLą�HOHNWURHQHUJHW\F]Qą��7D�ERZLHP��]�PR]RáHP�SRZVWDZDü ]DF]ĊáD�GRSLHUR�
X� VFK\áNX� ;,;� ZLHNX�� D� SUHF\]\MQLHM� Z� SRáRZLH� MHJR� SU]HGRVWDWQLHM� GHNDG\��
3LRQLHUVNLH� NURNL� QD� W\P� SROX� SU]\SLV\ZDQH� Vą� 7KRPDVRZL� $�� (GLVRQRZL�� NWyU\�
Z������URNX�VWDá�]D�XUXFKRPLHQLHP�SLHUZV]HM�HOHNWURZQL�3HDUO�6WUHHW�6WDWLRQ� L�]D�
SRPRFą QDGPLHQLRQHM� OLQLL� SU]HV\áRZHM� GRVWDUF]Dá� NOLHQWRP� Z\SURGXNRZDQą�
HQHUJLĊ�� 5]HF]\ZLVW\� SURFHV� UR]EXGRZ\� LQIUDVWUXNWXU\�� VáXĪąFHM� GR� WHJR� FHOX��
WR� Z� SU]\SDGNX� QDMOHSLHM� ZWHG\� UR]ZLQLĊW\FK� JRVSRGDUF]R� UHJLRQyZ� ĞZLDWD��
SLHUZV]D�SRáRZD�;;�ZLHNX��7XĪ� SR�GUXJLHM� ZRMQLH� ĞZLDWRZHM�� QDZHW�Z� FHQWUDOQLH�
SRáRĪRQHM� QD� 6WDU\P� .RQW\QHQFLH� 3ROVFH�� ]DOHGZLH� QLHFR� SRQDG� ���� ZVL�
E\áD� ]HOHNWU\ILNRZDQD�� 1DV]� NUDM� SRG� W\P�Z]JOĊGHP� QLH� SUH]HQWRZDáD� VLĊ� JRU]HM�
QLĪ� ZLĊNV]RĞü� SDĔVWZ� HXURSHMVNLFK�� :� $IU\FH�� QD� ]QDF]ąF\FK� SRáDFLDFK
$PHU\NL� 3RáXGQLRZHM� L� $]ML�� Z\QLN� WDNL� QLH� E\á� QDZHW� RVLąJDQ\� QD� REV]DUDFK�
]XUEDQL]RZDQ\FK�

:� UH]XOWDFLH�� VLOQLN� HOHNWU\F]Q\� QLH� PyJá� VSHáQLü� QDNUHĞORQ\FK� ZF]HĞQLHM�
NU\WHULyZ�ÄUHZROXF\MQ\FK´�L�Z�WDNLFK�NDWHJRULDFK�QLH�EĊG]LH�PyJá�E\ü�UR]SDWU\ZDQ\��
6WDQRZL�NODV\F]Q\�SU]\NáDG�Z\QDOD]NX��NWyU\�]QDOD]á�VZRMH�XĪ\WNRZH�]DVWRVRZDQLH�
L� VWRSQLRZR� ]GRE\ZDá� SRSXODUQRĞü�� 2EHFQ\� Z� Ī\FLX� JRVSRGDUF]\P� RG� QLHPDO�
SyáWRUD� ZLHNX� XOHJDá� OLF]Q\P� ]PLDQRP�� PRG\ILNDFMRP� L� ZDULDQW\]DFMRP�� 7R� RQH�
PLDá\� VZyM� XG]LDá� Z� MHJR� XPDVRZLHQLX�� D� ]DUD]HP� L� GRZyG� QD� HZROXFMH� WHJRĪ�
XU]ąG]HQLD��2F]\ZLĞFLH��PRĪQD�EUDü�SRG�XZDJĊ�NRQWUDUJXPHQW��GRW\F]ąF\�WDNLHJR�
ZáDĞQLH� FKDUDNWHUX� UR]ZRMX� VLOQLND� HOHNWU\F]QHJR�� :\VXQąü� NRQWUDUJXPHQW��
]JRGQLH� ]� NWyU\P� RZH� VSRZROQLHQLH� Z� SRGERMX� SU]H]HĔ� ĞZLDWD�� Z\QLNDáR�
]�SU]\F]\Q�RELHNW\ZQ\FK��WM��Z\PDJDá�RQ�Z�ZLĊNV]\P�]DNUHVLH�DGDSWDFML�GOD�VZRLFK�
SRWU]HE�RWRF]HQLD�]HZQĊWU]QHJR��QLĪ�MHJR�VSDOLQRZ\�NRQNXUHQW��&]DV�]DWHP��NWyU\�
XSá\Qąá� RG� MHJR� SRMDZLHQLD� VLĊ�� SRWU]HEQ\� E\á� EDUG]LHM� WHPX�� FR� ]QDMGRZDáR� VLĊ�
ZRNyá��QLĪ�MHPX�VDPHPX��
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(ZROXFMD� Z� WDNLP� NRQWHNĞFLH�� MDZL� VLĊ� WDNĪH� MDNR� GRVWRVRZDQLH� RNDODMąFHJR�
QDV� ĞZLDWD� GR� LVWQLHMąF\FK� MXĪ� DUWHIDNWyZ�� 3URFHV� GáXJRWUZDá\�� OHF]� PDMąF\� MDN�
L� LGHD�Z\NRU]\VWDQLD�GDQHJR�XU]ąG]HQLD�VZyM�SRF]ąWHN� L� SU]\SXV]F]DOQLH� NRQLHF��
1DZHW� MHĞOL� WHQ� RVWDWQL�� WUXGQR� G]LĞ� VRELH� Z\REUD]Lü�� QS�� Z\NRU]\VWDQLH� NRáD�
Z� WUDQVSRUFLH��1DNáDGDMąF� QD� WDNLH� SRGHMĞFLH�DNFHSWDFMĊ� ]PLDQ�� MDNLP�XOHJD�VDP�
SRGPLRW��RF]\ZLĞFLH�]DFKRZXMąF�VZRMą�WRĪVDPRĞü��UHFHSFMD�]DNUHVX�SRUXV]DQHJR�
SRMĊFLD�HZROXFML�Z�SU]\SDGNX�VWUDWHJLL�HQHUJHW\F]QHM�VWDMH�VLĊ�EDUG]LHM�F]\WHOQD��

=�GXĪą�GR]ą�SUDZGRSRGRELHĔVWZD�� WDN�ZáDĞQLH� MDZL�VLĊ�QDMEOLĪV]D�SU]\V]áRĞü�
HQHUJHW\NL��.ROHMQH�SLĊü��D�PRĪH�L�G]LHVLĊü�ODW��WR�F]DV��Z�NWyU\P�MHM�UR]ZyM�EĊG]LH�
GHWHUPLQRZDQ\� XGRVNRQDODQLHP� QDMQRZV]\FK�� XĪ\WNRZDQ\FK� MXĪ� UR]ZLą]DĔ�
WHFKQLF]Q\FK� RUD]� SU]HEXGRZą� L� GRVWRVRZDQLHP� GR� LFK� SRWU]HE� V]HURNR�
UR]XPLDQHJR�RWRF]HQLD��&]\�ZĞUyG�QLFK� ]QDMGXMH�VLĊ� UyZQLHĪ� WD�� NWyUD�GD� LPSXOV�
UHZROXF\MQ\�� F]\OL� ]DSRF]ąWNXMH� QD� PDVRZą� VNDOĊ� SURFHV� JZDáWRZQ\FK� ]PLDQ�
R�VWUXNWXUDOQ\P�FKDUDNWHU]H��QLH�ZLDGRPR��

6WąG� ]� QDMZLĊNV]ą� SU]\MHPQRĞFLą� SUH]HQWXMHP\� UH]XOWDW\� SRV]XNLZDĔ�
EDGDZF]\FK�SU]HGVWDZLFLHOL�UyĪQ\FK�G]LHG]LQ�ZLHG]\��6ą�ZĞUyG�QLFK�UHSUH]HQWDQFL�
QDXN�� VSRáHF]Q\FK�� HNRQRPLF]Q\FK�� WHFKQLF]Q\FK�� ELRORJLF]Q\FK�� UROQLF]\FK��
R�=LHPL��SUDZQ\FK��D�QDZHW�KXPDQLVW\F]Q\FK��2GGDMąF� UR]G]LDá�VZHJR�DXWRUVWZD�
GR� GUXNX�� VWDUDOL� VLĊ� SU]\EOLĪ\ü� Z� QLP� SU]HGH� ZV]\VWNLP� SUREOHP�� NWyU\P� VLĊ�
]DMPXMą� L� NLHUXQHN� SURZDG]RQ\FK� GRFLHNDĔ�� 3U]HGPLRWRZD� SXEOLNDFMD� ]RVWDáD�
SRG]LHORQD� QD� NLOND� G]LDáyZ� ]� NWyU\FK� NDĪG\� SRGHMPXMH� LQQą� SUREOHPDW\NĊ��
]ZLą]DQą� ]H� VSUDZDPL� EH]SLHF]HĔVWZD� L� SROLW\NL� HQHUJHW\F]QHM�� 3U]\MĊW\� SRG]LDá�
SUREOHPRZ\� Z\QLND� ]� NRQZHQFML� ]DVWRVRZDQHM� SU]\� RPDZLDQLX� SRV]F]HJyOQ\FK�
]MDZLVN�� :� QLQLHMV]\P� WRPLH� VNRQFHQWURZDQR� VLĊ� QD� NZHVWLDFK� ]ZLą]DQ\FK�
]�SROLW\Ną�± JRVSRGDUNą�± WHFKQRORJLą�L�WUDQVSRUWHP�

:VWĊSHP� GR� SLHUZV]HJR� WRPX� QLQLHMV]HM� PRQRJUDILL� MHVW� UHIHUDW� $QGU]HMD�
&KRGXEVNLHJR��Z�NWyU\P�$XWRU�ZVND]XMH��ĪH�RFKURQD�ĞURGRZLVND�MHVW� MHGQ\P�]H�
V]F]HJyOQ\FK�Z\]ZDĔ�Z�EXGRZLH�F\ZLOL]DFML LQIRUPDF\MQHM��8MDZQLD�VLĊ�WR�SRSU]H]�
ĞZLDGRPRĞü�NV]WDáWRZDQLD�QRZRF]HVQHM�NXOWXU\�HNRORJLF]QHM��2FKURQD�ĞURGRZLVND�
RG� ODW� VLHGHPG]LHVLąW\FK� ;;� ZLHNX� SRVWU]HJDQD� MHVW� MDNR� Z\]ZDQLH� JOREDOQH��
=DQLHGEDQLH�Z�NV]WDáWRZDQLX�NXOWXU\�HNRORJLF]QHM�SURZDG]L�GR�ZDĪQ\FK�]DJURĪHĔ�
GOD�Ī\FLD�OXG]NLHJR�

3ROLW\ND
5R]G]LDá� PRQRJUDILL� GRW\F]ąF\� ]DJDGQLHĔ� SROLW\NL� HQHUJHW\F]QHM RWZLHUD�

DUW\NXá� 3LRWUD� .ZLDWNLHZLF]D�� NWyU\� SRĞZLĊFRQ\� MHVW� WHPDWRZL� URS\� QDIWRZHM�
L�JD]X�]LHPQHJR��NWyUH�VWDQRZLą�F]\QQLN�GHWHUPLQXMąF\�VWRVXQNL�SROLW\F]QH�PLĊG]\�
,UDQHP� D� $UDELą� 6DXG\MVNą�� $XWRU� FKDUDNWHU\]XMH� VHNWRU� URS\� QDIWRZHM� L� JD]X�
Z�NDĪG\P�]� W\FK�SDĔVWZ�� LFK�SRWHQFMDá�Z\GRE\ZF]\��SU]HP\VáRZ\�RUD]�]GROQRĞFL�
HNVSRUWRZH�� :� VZRLP� UHIHUDFLH� $XWRU� SRGQRVL� WDNĪH� NZHVWLĊ� W\FK� ]DVREyZ�
Z� NRQWHNĞFLH� NRQIOLNWyZ�� MDNLH� Z\ZRáXMą� ]áRĪD� XPLHMVFRZLRQH� Z� EH]SRĞUHGQLP�
VąVLHG]WZLH� REX� NUDMyZ�� 3U]HGVWDZLD� WDNĪH�� MDNLH� ]QDF]HQLH� PD� GOD� VWRVXQNyZ�
ELODWHUDOQ\FK� Z\NRU]\VW\ZDQLH� ]DVREyZ� SDOLZRZ\FK� RUD]� RGPLHQQD� SROLW\ND�
SRGDĪRZD�L�FHQRZD�
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5DGRVáDZ� 6]F]HUERZVNL Z� VZRLP� DUW\NXOH� SU]HGVWDZLD� RJyOQH� SU]HVáDQNL�
QLHPLHFNLHM� SROLW\NL� HQHUJHW\F]QHM�� NWyUD� RNUHĞODQD� MHVW� MDNR� (1(5*,(:(1'(��
$XWRU� RSLVXMH�� MDN� ]JRGQLH� ]� ]DáRĪHQLDPL� SROLW\NL� HQHUJHW\F]QHM�� NV]WDáWRZDü� VLĊ�
EĊG]LH� UR]ZyM� VHNWRUD� HQHUJHW\F]QHJR� Z� QDMEOLĪV]\FK� ODWDFK� Z�1LHPF]HFK� L� MDNL�
PRĪH�E\ü�ZSá\Z�W\FK�]PLDQ�QD�UR]ZyM�SROVNLHJR�V\VWHPX�HQHUJHW\F]QHJR��

*HRSROLW\F]QH�VNXWNL�EáĊGQHM�SROLW\NL�=DFKRGX�ZREHF�)HGHUDFML�5RV\MVNLHM�SR�
����� URNX�� SUyED� UHVWDXUDFML� LPSHULXP� URV\MVNLHJR� L� QLHRGZUDFDOQH� ]PLDQ\�
ĞZLDWRZ\FK� ZHNWRUyZ� VLá� WR� WHPDW�� NWyU\� SU]HGVWDZLD� Z� VZRLP� UHIHUDFLH� 3LRWU�
*URFKPDOVNL�� =GDQLHP� $XWRUD�� =DFKyG� SRSHáQLá� QLHEH]SLHF]Q\� Z� VZ\FK�
NRQVHNZHQFMDFK�EáąG�Z�RFHQLH�VWUDWHJLL�ZREHF�5RVML�SR������U��:�JáyZQHM�PLHU]H�
QLHRGSRZLHG]LDOQH�JHRSROLW\F]QH�L�JRVSRGDUF]H�SODQ\�1LHPLHF�UR]EXG]Lá\�DPELFMH�
SU]\ZyGFyZ� 5RVML� L� SU]\VSLHV]\á\� SUyE\� UHDOL]DFML� SURMHNWX� RGEXGRZ\� LPSHULXP�
URV\MVNLHJR��7HQ�QLHUHDOQ\�SURMHNW�Z\ZRáDá�Z\ĞFLJ�]EURMHĔ�Z�UHJLRQLH�L�GRSURZDG]Lá�
GR QLHRGZUDFDOQ\FK�]PLDQ�JHRSROLW\F]Q\FK�Z�$IURHXUD]ML�&HQWUDOQHM��2SyU�8NUDLQ\�
ZREHF� URV\MVNLHM� DJUHVML� GDá� F]DV� 8(� L� 1$72� QD� DQDOL]Ċ� QRZHM� V\WXDFML�
JHRSROLW\F]QHM��&]DV�WHQ�]RVWDá�]PDUQRZDQ\��3RUR]XPLHQLH�PLĔVNLH� MHVW�NROHMQ\P�
ZLHONLP�EáĊGHP�=DFKRGX��5RVMD MH�VNXWHF]QLH�Z\NRU]\VWD�SU]HFLZ�8NUDLQLH�L�8(�

7RPDV]� 0á\QDUVNL Z� VZRLP� DUW\NXOH� SU]HGVWDZLD� SUREOHP� ]PLDQ� NOLPDWX�
L� 8QLĊ� (XURSHMVNą� MDNR� OLGHUD� W\FK� ]PLDQ�� 2G� F]DVX� UR]SRF]ĊFLD� GHEDW\�
QDG�]PLDQDPL�NOLPDWX��Z�UDPDFK�2UJDQL]DFML�1DURGyZ�=MHGQRF]RQ\FK�QD SRF]ąWNX�
ODW� ���� ;;� ZLHNX�� 8QLD� (XURSHMVND� DVSLUXMH� GR� RGJU\ZDQLD� SU]HZRGQLHM� UROL�
Z� JOREDO� HQYLURQPHQWDO� JRYHUQDQFH�� 3RWZLHUG]D� WR� EDUG]R� DNW\ZQ\� XG]LDá�
Z� PLĊG]\QDURGRZ\FK� V]F]\WDFK� NOLPDW\F]Q\FK�� Z� NWyU\FK� WUDNFLH� 8(� VWDMH� VLĊ�
LQLFMDWRUHP� L� OLGHUHP� PLĊG]\QDURGRZHM� SROLW\NL� NOLPDW\F]QHM�� .LHUXQHN�
G\ZHUV\ILNDFML�VWUXNWXU\�SDOLZ��RSDUW\�QD�ĨUyGáDFK�QLVNRHPLV\MQ\FK�� MHVW�ZVSLHUDQ\�
SU]H]�F]ĊĞü�SDĔVWZ�F]áRQNRZVNLFK��JáyZQLH�]�(XURS\�=DFKRGQLHM���NWyUH�SRVLDGDMą�
VWRVXQNRZR� GXĪ\� XG]LDá� RGQDZLDOQ\FK� ĨUyGHá� HQHUJLL� OXE� HQHUJHW\NL� MąGURZHM�
Z�VZRLFK�ELODQVDFK�HQHUJHW\F]Q\FK��3DĔVWZD�WH�áąF]ą�ZDONĊ�]H�]PLDQDPL�NOLPDWX�
]� LQWHUHVHP�JRVSRGDUF]\P��SRMPRZDQ\P�Z�NDWHJRULDFK�PRGHUQL]DFML�JRVSRGDUHN�
SU]H]� LQQRZDFMH� HNR�WHFKQRORJLF]QH�� :� NRQVHNZHQFML� SROLW\ND� NOLPDW\F]QD� VWDáD�
VLĊ�WDNĪH�PRWRUHP�UR]ZRMX�JRVSRGDUF]HJR�Z�QRZHM�JDáĊ]L�Ä]LHORQHM´�JRVSRGDUNL�

6WUDWHJLD� HQHUJHW\F]QD� 0RáGDZLL� GR� ����� U�� ]DNáDGD� NRQW\QXDFMĊ� LQWHJUDFML�
]� 8QLą� (XURSHMVNą� Z� WHM� VIHU]H�� &HOHP� RSUDFRZDQLD� ,]DEHOL� %RUXFLĔVNLHM�
'HUHV]NLHZLF] MHVW�DQDOL]D�SRUyZQDZF]D�L�RFHQD�VWUDWHJLL�HQHUJHW\F]QHM�0RáGDZLL�
Z�ĞZLHWOH� ]RERZLą]DĔ�Z\QLNDMąF\FK�]�XPRZ\�VWRZDU]\V]HQLRZHM� ]�8(��NWyUD� MHVW�
NOXF]RZ\P�LQVWUXPHQWHP�3DUWQHUVWZD�:VFKRGQLHJR��=QDF]ąFD�]ELHĪQRĞü�]DSLVyZ�
VWUDWHJLL�]�XPRZą�NUHXMH�UDP\�GOD�SURFHVX�VWRZDU]\V]HQLD�Z�G]LHG]LQLH�HQHUJHW\NL��
*áyZQH� SáDV]F]\]Q\� VSyMQRĞFL� GRW\F]ą� ]ZLĊNV]HQLD� EH]SLHF]HĔVWZD� GRVWDZ�
HQHUJLL�� UR]ZRMX� LQIUDVWUXNWXU\�� LQWHJUDFML� U\QNX�� HIHNW\ZQRĞFL� HQHUJHW\F]QHM�
L� Z\NRU]\VWDQLD� RGQDZLDOQ\FK� ĨUyGHá� HQHUJLL� RUD]� VWRSQLRZHM� NRQZHUJHQFML
SUDZQHM�� 'R� QDMZDĪQLHMV]\FK� Z\]QDF]QLNyZ� SHáQHM� LPSOHPHQWDFML� XPRZ\�
VWRZDU]\V]HQLRZHM�� Z� RSDUFLX� R� VWUDWHJLĊ� HQHUJHW\F]Qą� 0RáGDZLL�� QDOHĪą��
XWU]\PDQLH� SURHXURSHMVNLHJR� NLHUXQNX� SROLW\NL� ]DJUDQLF]QHM� 0RáGDZLL�� ZROL�
SROLW\F]QHM� Z� NRQW\QXDFML� ]DSODQRZDQ\FK� G]LDáDĔ�� UR]ZLą]DQLH� NRQIOLNWX�
QDGGQLHVWU]DĔVNLHJR�RUD]�NUHDW\ZQ\�FKDUDNWHU�SROLW\NL�8(�ZREHF�0RáGDZLL�L�5RVML�

%DUG]R� ZDĪQą� NZHVWLĊ� XZDUXQNRZDĔ� VSRáHF]Q\FK� UR]ZRMX� VLHFLRZHM�
LQIUDVWUXNWXU\� HOHNWURHQHUJHW\F]QHM� SUH]HQWXMH� Z� VZRLP� UR]G]LDOH� :DOGHPDU�
'RáĊJD�� $XWRU� SU]HGVWDZLD� LFK� DQDOL]Ċ� L� RFHQĊ� RUD]� LGHQW\ILNXMH� XWUXGQLHQLD�
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L� EDULHU\� VSRáHF]QH�� ]ZLą]DQH� ]� SURFHVHP� UR]EXGRZ\� L� PRGHUQL]DFML� VLHFLRZHM�
LQIUDVWUXNWXU\� HOHNWURHQHUJHW\F]QHM��:� UHIHUDFLH� SU]HGVWDZLRQR�DQDOL]Ċ�PRĪOLZ\FK�
NRQIOLNWyZ� VSRáHF]Q\FK�� ]ZLą]DQ\FK� ]� UHDOL]DFMą� LQZHVW\FML� VLHFLRZ\FK�� NWyUH�
Z\QLNDMą� Z� ]QDF]Q\P� VWRSQLX� ]� SRWHQFMDOQLH� QHJDW\ZQHJR� RGG]LDá\ZDQLD�
ĞURGRZLVNRZHJR� W\FK� LQZHVW\FML�� :� DUW\NXOH� W\P� RPyZLRQR� SUREOHPDW\NĊ�
PDOHMąFHJR� SR]LRPX� VSRáHF]QHM� DNFHSWDFML� GOD� UR]ZRMX� LQIUDVWUXNWXU\� VLHFLRZHM�
L� NRQVHNZHQFML� Z\QLNDMąF\FK� ]� WHJR� IDNWX�� 3U]HGVWDZLRQR� G]LDáDQLD� L� UR]ZLą]DQLD�
WHFKQLF]QH�� NWyUH� SRZRGXMą� RJUDQLF]DQLH� PRĪOLZ\FK� NRQIOLNWyZ� VSRáHF]Q\FK��
]ZLą]DQ\FK�]�UHDOL]DFMą�LQZHVW\FML�VLHFLRZ\FK��2PyZLRQR�WDNĪH�SUREOHP�ZáDĞFLZHM�
ORNDOL]DFML� LQIUDVWUXNWXU\� VLHFLRZHM�� NWyUD� XPRĪOLZLD� PLQLPDOL]DFMĊ� NRQIOLNWyZ�
VSRáHF]Q\FK��3U]HGVWDZLRQR�]DNUHV�L�HOHPHQW\��SURJUDPX�NRPXQLNDFML�VSRáHF]QHM��
UHDOL]RZDQHJR� SU]H]� LQZHVWRUD� Z� FHOX� Z\SUDFRZDQLD� SR]\W\ZQHJR� ZL]HUXQNX�
LQZHVW\FML� VLHFLRZHM�� ]DUyZQR� ZĞUyG� ORNDOQ\FK� ZáDG]� VDPRU]ąGRZ\FK�� MDN�
L�ORNDOQ\FK�VSRáHF]QRĞFL�$UW\NXá��NWyUHJR�DXWRUHP� MHVW�*U]HJRU]�7RNDU]� GRW\F]\�SUREOHPX� ORNDOL]DFML�
HOHNWURZQL� MąGURZHM� Z� 3ROVFH�� $XWRU� RSLVDá� NZHVWLH� SUDZQH�� ZLąĪąFH� VLĊ�
]� XV\WXRZDQLHP� HOHNWURZQL� MąGURZHM�� 3U]HDQDOL]RZDá� IDFKRZH� HNVSHUW\]\�
GRW\F]ąFH� RSW\PDOQHJR� PLHMVFD� ORNDOL]DFML� SRWHQFMDOQHM� HOHNWURZQL�� :VSRPQLDá�
UyZQLHĪ�R�]DJURĪHQLDFK��MDNLH�VLĊ�]�W\P�ZLąĪą�

.U\VW\QD� *RPyáND Z� VZRLP� UR]G]LDOH� SUH]HQWXMH� XZDUXQNRZDQLD� SROLW\NL�
HQHUJHW\F]QHM� ZRMHZyG]WZD� SRPRUVNLHJR�� :RMHZyG]WZR� SRPRUVNLH� SRáRĪRQH�
Z�SyáQRFQHM�F]ĊĞFL�3ROVNL��SRVLDGD�FKDUDNWHU�SU]HP\VáRZR�UROQLF]\��:������URNX
]DNáDG\�SU]HP\VáRZH�SRáRĪRQH�QD�W\P�WHUHQLH�ZSURZDG]Lá\�GR�DWPRVIHU\������WRQ�
JD]yZ� L� ����� WRQ� S\áyZ�� 1DMZLĊNV]\PL� WUXFLFLHODPL� Vą� HOHNWURFLHSáRZQLH�
Z\WZDU]DMąFH� HQHUJLĊ� ]� Z\NRU]\VWDQLHP� ZĊJOD� NDPLHQQHJR� L� EUXQDWQHJR��
:� GRNXPHQWDFK� SROLW\NL� HQHUJHW\F]QHM� 8(� ]DSRZLHG]LDQR� ]PQLHMV]HQLH� ]XĪ\FLD�
HQHUJLL� L� HPLVML� JD]yZ� FLHSODUQLDQ\FK� R� ���� RUD]� XG]LDá� ���� HQHUJLL�
]�RGQDZLDOQ\FK�ĨUyGHá�GR������U��Z�ELODQVLH�HQHUJHW\F]Q\P��=DáRĪHQLD�WH�]QDOD]á\�
RG]ZLHUFLHGOHQLH�Z�GRNXPHQWDFK NUDMRZ\FK� L� UHJLRQDOQ\FK�� ,FK� UHDOL]DFMD�SRGMĊWD�
SU]H]� VDPRU]ąG� ZRMHZyG]WZD� SROHJD� QD� ZáąF]HQLX� ELRPDV\� GR� SURFHVX�
Z\WZDU]DQLD� HQHUJLL� FLHSOQHM�� ]PQLHMV]HQLX� MHM� ]XĪ\FLD� SU]H]� WHUPRPRGHUQL]DFMH�
EXG\QNyZ�� UR]EXGRZLH� DOWHUQDW\ZQ\FK� ĨUyGHá� HQHUJLL� Z� SRVWDFL� HOHNWURZQL�
ZLDWURZ\FK��Z\NRU]\VWDQLD�SDQHOL�VáRQHF]Q\FK��ELRJD]X�L�HQHUJLL�JHRWHUPDOQHM�RUD]�
Z\NRU]\VWDQLX�HNRSDOLZ�WUDQVSRUFLH��'\QDPLND�SU]HPLDQ�Z�SROLW\FH�HQHUJHW\F]QHM�
Z�SRPRUVNLHP�PRĪH�SU]\F]\QLü�VLĊ�GR�V]\ENLHJR�RVLąJQLĊFLD�XQLMQ\FK�]DOHFHĔ�

7RPDV]�+RIIPDQQ L�'DULXV]�0DJLHUHN SRGMĊOL�SUyEĊ�HNVSODQDFML�Z\EUDQ\FK�
WHRULL� EDGDZF]\FK�� ]D� SRPRFą� NWyU\FK� OLF]QL� EDGDF]H� VWDUDMą� VLĊ� HNVSORURZDü�
L� Z\MDĞQLDü� SUREOHPDW\NĊ� EH]SLHF]HĔVWZD� HQHUJHW\F]QHJR�� F]\� VDPHM� SROLW\NL�
HQHUJHW\F]QHM��:� W\P� NRQWHNĞFLH� SRZVWDMą UyĪQH� SUHG\NFMH�� NWyUH� Vą� HOHPHQWHP�
V]HUV]HJR� SURMHNWX� EDGDZF]HJR�� PDMąFHJR� QD� FHOX� XND]DQLH� PLHMVFD� SROLW\NL�
HQHUJHW\F]QHM� Z� WHRULDFK� EDGDZF]\FK� Z� ]DNUHVX� HXURSHLVW\NL� L� VWRVXQNyZ�
PLĊG]\QDURGRZ\FK�$QQD�-DQLV]HZVND SU]HGVWDZLD�Z�UHIHUDFLH�SUREOHPDW\NĊ�SROLW\NL�VSRáHF]QHM��
UHDOL]RZDQHM�Z�3ROVFH��:ĞUyG�F]\QQLNyZ��NWyUH�RGG]LDáXMą�QD�NLHUXQNL�SURZDG]RQHM�
SROLW\NL��V]F]HJyOQą�XZDJĊ�]ZUDFD�QD�XZDUXQNRZDQLD�GHPRJUDILF]QH��:\EyU�W\FK�
F]\QQLNyZ� E\á� X]DVDGQLRQ\� QLH]Z\NOH� GXĪą� G\QDPLNą� SU]HELHJX� SURFHVyZ�
GHPRJUDILF]Q\FK� Z� 3ROVFH�� UHMHVWURZDQą� RG� ODW� ���� XELHJáHJR� ZLHNX�� $QDOL]D�
SU]HPLDQ� GHPRJUDILF]Q\FK� ]RVWDáD� SU]HSURZDG]RQD� QD� SRGVWDZLH� GDQ\FK�
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VWDW\VW\F]Q\FK�� XGRVWĊSQLDQ\FK� SU]H]� *86� L� (XURVWDW�� WHFKQLNą� GHVN� UHVHDUFK��
8PRĪOLZLáR� WR�RNUHĞOHQLH� UR]PLDUyZ� L�G\QDPLNL�Z\EUDQ\FK�]MDZLVN� OXGQRĞFLRZ\FK��
WDNĪH� Z� XMĊFLX� SU]HVWU]HQQ\P�� -DNR� FHO� RSUDFRZDQLD� $XWRUND� SRVWDZLáD� UyZQLHĪ�
SU]HDQDOL]RZDQLH� Z\GDWNyZ� QD� FHOH� VSRáHF]QH��:� W\P� SU]\SDGNX� DQDOL]D� REMĊáD�
RJyOQH� Z\GDWNL� NUDMRZH� L� Z\GDWNL� QD� SRPRF� L� SROLW\NĊ� VSRáHF]Qą� MHGQRVWHN�
VDPRU]ąGX� WHU\WRULDOQHJR�� :� UHIHUDFLH� ]DSUH]HQWRZDQR� WDNĪH� NLOND� SU]\NáDGyZ�
VSRáHF]Q\FK� SURJUDPyZ� SDĔVWZRZ\FK�� NWyUH� UHDOL]XMą� REHFQH� SRWU]HE\� UyĪQ\FK�
JUXS� EHQHILFMHQWyZ� L� Vą� RGSRZLHG]Lą� QD� QDUDVWDMąFH� SUREOHP\� VSRáHF]QR�
GHPRJUDILF]QH�

5R]G]LDá�QDSLVDQ\ SU]H]�]HVSyá��(ZD�.OLPD� L $QQD�-DQLV]HZVND SRGHMPXMH�
SUREOHPDW\NĊ� ]ZLą]DQą� ]� SROLW\Ną� VSRáHF]Qą� Z� NUDMDFK� 8(����� D� V]F]HJyOQLH�
DVSHNW\� WHM� SROLW\NL�� NWyUH� GRW\F]ą� OXG]L� Z� SRGHV]á\P� ZLHNX�� :� DUW\NXOH�
SU]HGVWDZLRQR� HZROXFMĊ� SRJOąGyZ�� UR]ZLą]DĔ� SUDZQ\FK� L� G]LDáDĔ� 8QLL� QD� WHPDW�
SROLW\NL� VNLHURZDQHM� GR� OXG]L� VWDU\FK�� :� W\P� FHOX� GRNRQDQR� DQDOL]\� Z\EUDQ\FK�
GRNXPHQWyZ��RGQRV]ąF\FK�VLĊ�GR� WHM�VIHU\�G]LDáDOQRĞFL�8QLL��=ZUyFRQR�XZDJĊ�QD�
UROĊ� VWUXNWXU� XQLMQ\FK�Z� NUHRZDQLX� ZVSyOQHM� SROLW\NL� VSRáHF]QHM�� 3U]HSURZDG]RQD�
DQDOL]D� PDWHULDáyZ� ZWyUQ\FK� Z\ND]DáD�� ĪH� 8QLD� SRĞZLĊFD� FRUD]� ZLĊFHM� XZDJL�
UR]ZLą]DQLRP�PDMąF\P�SRSUDZLü�MDNRĞü�Ī\FLD�OXG]L�VWDUV]\FK��&HOHP�RSUDFRZDQLD�
E\áR�WDNĪH�RNUHĞOHQLH�SR]LRPX�VWDU]HQLD�Z�NUDMDFK�XQLMQ\FK�L� MHJR�SU]HVWU]HQQHJR�
]UyĪQLFRZDQLD�� $QDOL]D� GDQ\FK� VWDW\VW\F]Q\FK� �GHVN� UHVHDUFK��� Z]ERJDFRQD�
R� PHWRG\� NDUWRJUDILF]QH�� XPRĪOLZLáD� SRND]DQLH� Z� VSRVyE� G\QDPLF]Q\�� MDNLH� Vą�
UR]PLDU\� WHJR� ]MDZLVND� Z� NUDMDFK� XQLMQ\FK��:\ND]DQR�� ĪH� SURFHV� VWDU]HQLD� MHVW�
]DDZDQVRZDQ\�Z�NUDMDFK�8(�����DOH�Z�QRZ\FK�NUDMDFK�F]áRQNRZVNLFK�G\QDPLND�
WHJR�]MDZLVND� MHVW� WDNĪH�GXĪD��3U]HPLDQ\�GHPRJUDILF]QH��Z� W\P�]PLDQ\�VWUXNWXU\�
ZLHNX� L� VWDU]HQLH� VLĊ� OXGQRĞFL�� SRZLQQ\� PLHü� RG]ZLHUFLHGOHQLH� Z� SURZDG]RQHM�
SROLW\FH� VSRáHF]QHM� NUDMyZ� XQLMQ\FK��:� W\P� SU]\SDGNX� SU]HDQDOL]RZDQR�ZLHONRĞü
L VWUXNWXUĊ� Z\GDWNyZ� QD� SROLW\NĊ� VSRáHF]Qą�� ]ZUDFDMąF� XZDJĊ� QD� ]PLHQQRĞü�
Z� F]DVLH� L� SU]HVWU]HQL�� :QLRVNL� ]� W\FK� EDGDĔ� XND]Dá\� ]UyĪQLFRZDQLH� SRPLĊG]\�
UHDOQ\PL�Z\GDWNDPL�QD�FHOH�VSRáHF]QH��D�SR]LRPHP�VWDURĞFL�GHPRJUDILF]QHM�

3XEOLNDFMD�� NWyUHM� DXWRUDPL� Vą� $OHNVDQGHU� .RU\WRZVNL L� 5DGRVáDZ�
6]F]HUERZVNL�� PD� QD� FHOX� SRND]DQLH� WUDQVIRUPDFML� VHNWRUD� HQHUJHW\F]QHJR�
VLOQHJR� SDĔVWZD� HXURSHMVNLHJR�� MDNLP� MHVW�:LHOND� %U\WDQLD��:� ����� URNX�:LHOND�
%U\WDQLD�]RERZLą]DáD�VLĊ�GR� UHGXNFML�HPLVML�JD]yZ�FLHSODUQLDQ\FK�R�����GR� URNX�
������Z�SRUyZQDQLX� ]� URNLHP�������7DN�DPELWQ\�SODQ�GHNDUERQL]DFML� JRVSRGDUNL�
Z\PDJD� FDáNRZLWHM� ]PLDQ\� V\VWHPX� HQHUJHW\F]QHJR� Z� FLąJX� ��� ODW�� &]DV� WHQ�
SR]ZDOD�QD�GHNDSLWDOL]DFMĊ�HOHNWURZQL�NRQZHQFMRQDOQ\FK�L�]DVWąSLHQLH�LFK�ĨUyGáDPL�
QLVNRHPLV\MQ\PL��3LHUZV]D�F]ĊĞü�DUW\NXáX�FKDUDNWHU\]XMH�REHFQą�ED]Ċ�Z\WZyUF]ą�
HQHUJLL�HOHNWU\F]QHM�:LHONLHM�%U\WDQLL��:�GUXJLHM�F]ĊĞFL�SU]HGVWDZLRQR�VFHQDULXV]H�
UR]ZRMX� VHNWRUD� HQHUJHW\F]QHJR�:LHONLHM� %U\WDQLL�� SU]\JRWRZDQH� SU]H]� RSHUDWRUD�
V\VWHPX�SU]HV\áRZHJR�

5HIHUDW� 0RQLNL .UXNRZVNLHM SRGHMPXMH� SUREOHPDW\NĊ� Z\]ZDĔ�
JRVSRGDUF]\FK� L� SROLW\F]Q\FK� VWRMąF\FK� SU]HG� 1LJHULą� Z� ĞZLHWOH� QLHGDZQ\FK�
Z\ERUyZ� SUH]\GHQFNLFK�� D� SU]HGH� ZV]\VWNLP� VWRVXQNRZR� QLVNLFK� FHQ� URS\�
QDIWRZHM�� QD� NWyUHM� RSLHUD� VLĊ� JRVSRGDUND� SDĔVWZD�� :� SLHUZV]HM� F]ĊĞFL
RSUDFRZDQLD�]DU\VRZDQD�MHVW�REHFQD�V\WXDFMD�NUDMX�]�XZ]JOĊGQLHQLHP�JáĊERNLHJR�
]UyĪQLFRZDQLD�UHJLRQDOQHJR�]DUyZQR�Z�DVSHNFLH�SROLW\F]Q\P��JRVSRGDUF]\P�� MDN
L� VSRáHF]Q\P�� :� NROHMQHM� F]ĊĞFL�� DQDOL]LH� SRGGDQD� MHVW� JRVSRGDUND� 1LJHULL��
]� XZ\SXNOHQLHP�NOXF]RZHM UROL� VXURZFyZ�HQHUJHW\F]Q\FK��:�GDOV]\FK� F]ĊĞFLDFK�



��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

SU]HGVWDZLRQH� Vą� QDMZDĪQLHMV]H� Z\]ZDQLD� VWRMąFH� SU]HG� QRZ\P� SUH]\GHQWHP��
P�LQ��ZDOND�]�NRUXSFMą�L�UHIRUP\�VHNWRUD�HQHUJHW\F]QHJR�

:H� ZVSyáF]HVQ\FK� EDGDQLDFK� QDG� EH]SLHF]HĔVWZHP� PLĊG]\QDURGRZ\P�
L� QDURGRZ\P� ZVND]XMH� VLĊ�� ĪH� F]\QQLNL� QLHPLOLWDUQH� PRJą� VWDQRZLü� ]DJURĪHQLH�
GOD� HJ]\VWHQFML� QDURGX� UyZQLH� ]QDF]ąFH�� MDN� F]\QQLNL� PLOLWDUQH�� &]\QQLNDPL�
PLQLPDOQ\PL� EH]SLHF]HĔVWZD� HJ]\VWHQFMDOQHJR� SDĔVWZD� Vą� LQWHJUDOQRĞü�
WHU\WRULDOQD��]DSHZQLHQLH�REURQ\�SU]HG�DJUHVMą��WHUURU\]PHP��UR]SU]HVWU]HQLDQLHP�
SRZDĪQ\FK�HSLGHPLL� L�VNXWNDPL�NDWDVWURI�QDWXUDOQ\FK��DOH�WHĪ�]DSHZQLHQLH�SRGDĪ\�
SRGVWDZRZ\FK� GyEU�� WDNLFK� MDN� ZRGD�� Ī\ZQRĞü� L� HQHUJLD� RUD]� PLQLPDOQHJR�
]DWUXGQLHQLD�� $UPHQLD� MHVW� NUDMHP�� NWyU\� Z� RNUHVLH� UR]SDGX� =655� L� RG]\VNDQLD�
QLHSRGOHJáRĞFL� Z� ����� U�� ]DDQJDĪRZDá� VLĊ� Z� NRQIOLNW� WHU\WRULDOQ\� ]� VąVLHGQLP�
$]HUEHMGĪDQHP�� Z� QDVWĊSVWZLH� GRV]áR� GR� ]DEORNRZDQLD� ���� MHJR� JUDQLF�
�]�$]HUEHMGĪDQHP� L�7XUFMą�� L�GRVWDZ�DĪ�����VXURZFyZ��SU]HGH�ZV]\VWNLP�SDOLZ��
6SRZRGRZDáR�WR�]DSDĞü�HQHUJHW\F]Qą� L�JRVSRGDUF]ą�NUDMX��2G�]DZDUFLD�UR]HMPX�
Z� ����� U�� L� ]DPURĪHQLD� NRQIOLNWX�� V\WXDFMD� HQHUJHW\F]QD� VWRSQLRZR� ]DF]ĊáD� VLĊ�
SRSUDZLDü�� DOH� UyZQRF]HĞQLH� $UPHQLD� SR]RVWDZDáD� X]DOHĪQLRQD� RG� VXURZFyZ�
HQHUJHW\F]Q\FK� ]� 5RVML�� MDNR� MHG\QHJR� ĨUyGáD� GRVWDZ�� 5RV\MVNLH� RGG]LDá\ZDQLH�
VXURZFRZH� SU]HáRĪ\áR� VLĊ� QD� URVQąFH� X]DOHĪQLHQLH� HNRQRPLF]QH� L� SROLW\F]QH� RG�
5RVML�� $UW\NXá�� NWyUHJR� DXWRUHP� MHVW� 3DZHá� 1LHF]XMD�2VWURZVNL�� VWDQRZL� SUyEĊ�
RNUHĞOHQLD� ]QDF]HQLD� HQHUJHW\NL� ZRGQHM� �MHG\QHJR�� QLH]DOHĪQHJR� RG� F]\QQLNyZ�
]HZQĊWU]Q\FK� VHNWRUD� HQHUJHW\F]QHJR�� GOD� EH]SLHF]HĔVWZD� $UPHQLL� ± SDĔVWZD�
NWyUH� QLH� SRVLDGD� GRVWĊSX� GR� PRU]D� RUD]� GR� ]áyĪ� NRSDOQ\FK� VXURZFyZ�
HQHUJHW\F]Q\FK��

:� DQJLHOVNRMĊ]\F]Q\P� UR]G]LDOH� SRG� W\WXáHP�� /LWKXDQLDQ� (QHUJ\� 6WUDWHJ\��
(XURSHDQ� &RQWH[W SU]HGVWDZLRQD� ]RVWDáD� VWUDWHJLD� QLHSRGOHJáRĞFL� HQHUJHW\F]QHM�
/LWZ\� Z� NRQWHNĞFLH� LQWHJUDFML� HXURSHMVNLHM� L� SURFHVX� HXURSHL]DFML�� $XWRU]\�� $LVWơ�
3LNãU\Wơ� /LXGDV� 0Då\OLV� L 5RPXDOGDV� 3RYLODLWLV SU]HGVWDZLOL� LPSOHPHQWDFMĊ�
7U]HFLHJR�3DNLHWX�(QHUJHW\F]QHJR��NZHVWLH�NRQNXUHQF\MQRĞFL� L�VWDELOQRĞFL�GRVWDZ�
HQHUJLL�� LQWHJUDFMĊ� UHJLRQDOQHJR� U\QNX�HQHUJHW\F]QHJR�SU]H]�SRáąF]HQLD�]�3ROVNą
L� 6]ZHFMą�� D� WDNĪH� ]� HXURSHMVNą� VLHFLą� NRQW\QHQWDOQą�� V\QFKURQL]DFMĊ� RSHUDFML��
G\ZHUV\ILNDFMĊ� ĨUyGHá� HQHUJLL�� G]LHOQRĞü� QRZHJR� WHUPLQDOX� JD]X� VNURSORQHJR��
SHUVSHNW\Z\� EXGRZDQLD� HOHNWURZQL� DWRPRZHM� Z� 9LVDJLQDV� RUD]� SHUVSHNW\Z\�
Z\NRU]\VWDQLD�RGQDZLDOQ\FK�ĨUyGHá�HQHUJLL��

2� UHRULHQWDFML� URV\MVNLHM� SROLW\NL� Z� ]DNUHVLH� HNVSRUWX� JD]X� ]LHPQHJR�� SLV]H�
Z�VZRLP� UR]G]LDOH�0DUFLQ�7DUQDZVNL��$QDOL]D�VNáDGD�VLĊ� ]�GZyFK� ]DVDGQLF]\FK�
F]ĊĞFL�� :� SLHUZV]HM� $XWRU� SU]HGVWDZLD� G]LDáDQLD� SRGHMPRZDQH� SU]H]� 5RVMĊ��
Z� ]ZLą]NX� ]� SUREOHPDPL� SU]\� EXGRZLH� QRZ\FK� JD]RFLąJyZ� L� SU]HMPRZDQLX�
LVWQLHMąFHM� VLHFL� SU]HV\áRZHM� Z� (XURSLH�� :� F]ĊĞFL� GUXJLHM� RSLVDQD� ]RVWDáD�
ZVSyáSUDFD� ]�&KLQDPL�QD�SROX�HQHUJHW\F]Q\P��F]HJR�SU]HMDZHP� MHVW�SRGSLVDQLH�
XPyZ� GRW\F]ąF\FK� GZyFK� SURMHNWyZ�� JD]RFLąJX� $áWDM� RUD]� 3RZHU� RI� 6LEHULD��
=DVWRVRZDQH� PHWRG\� EDGDZF]H� �DQDOL]D� GRNXPHQWyZ�� NZHUHQGD� SUDVRZD��
PHWRGD� SRUyZQDZF]D�� DQDOL]D� GDQ\FK� VWDW\VW\F]Q\FK�� ]RVWDá\� GREUDQH�
GR�VSHF\ILNL�WHPDWX��=DVDGQLF]D�WH]D�RSUDFRZDQLD�VSURZDG]D�VLĊ�GR�VWZLHUG]HQLD��
LĪ� 5RVMD� Z� REOLF]X� ]PLDQ� QD� NRQW\QHQFLH� HXURSHMVNLP�� G\ZHUV\ILNXMH� NLHUXQNL�
HNVSRUWX�JD]X�]LHPQHJR��1RZ\P�SULRU\WHWHP�GOD�URV\MVNLFK�ZáDG]�VWDáD�VLĊ�$]MD�

7HPDW\NĊ�URV\MVNą�NRQW\QXXMH�Z�VZRLP�DUW\NXOH�àXNDV]�:RMFLHV]DN��&HOHP�
RSUDFRZDQLD� MHVW� XND]DQLH� ]QDF]HQLD� )HGHUDFML� 5RV\MVNLHM� Z� ]DSHZQLDQLX�
EH]SLHF]HĔVWZD� JD]RZHJR� 7XUFML�� $XWRU� RNUHĞOD� SU]\F]\Q\� ]QDF]ąFHJR� XG]LDáX�
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5RVML� Z� GRVWDZDFK� JD]X� GR� 7XUFML� RUD]� XND]XMH� LQZHVW\FMH�� PDMąFH� VáXĪ\ü�
XWUZDOHQLX�]QDF]HQLD�5RVML��:�DUW\NXOH�]RVWDáR�UyZQLHĪ�XND]DQH�]QDF]HQLH�LQQ\FK�
GRVWDZFyZ�RUD]�SHUVSHNW\Z\�LFK�XG]LDáX�Z�LPSRUFLH�JD]X�GR�7XUFML��,VWRWQH�Z�W\P�
Z]JOĊG]LH� MHVW� WDNĪH�VFKDUDNWHU\]RZDQLH�EH]SLHF]HĔVWZD�JD]RZHJR�7XUFML��Z�W\P�
SU]HZLG\ZDQ\FK� VSRVREyZ� MHJR� ]DSHZQLDQLD� RUD]� Z\]ZDĔ� VWRMąF\FK� SU]HG�
ZáDG]DPL�Z�$QNDU]H��Z�VIHU]H�EH]SLHF]HĔVWZD�JD]RZHJR�

*RVSRGDUND
:� DUW\NXOH� $QGU]HMD� )HOOQHUD� L $GDPD� 0DĔNL SU]HGVWDZLRQR� DQDOL]Ċ�

PRĪOLZRĞFL� ]DVWRVRZDQLD�PHWRG\� )0($� �7KH� )DLOXUH�0RGH� DQG� (IIHFW� $QDO\VLV��
Z� EUDQĪ\� HQHUJHW\F]QHM�� MDNR� HIHNW\ZQą� PHWRGĊ� DQDOL]\� ]DJURĪHĔ� L� SRGVWDZĊ�
V\VWHPX�]DU]ąG]DQLD�EH]SLHF]HĔVWZHP�Z�HQHUJHW\FH��:�SXEOLNDFML�SU]HGVWDZLRQR�
UyZQLHĪ�GREUH�SUDNW\NL�UHDOL]DFML�PHWRG\�)0($�RUD]�SU]\NáDG�MHM�GRVWRVRZDQLD�GR�
VSHF\ILF]Q\FK�Z\PDJDĔ�EUDQĪ\�HQHUJHW\F]QHM�

$XWRU]\�$UNDGLXV]�-DPUR]LN� L 0LFKDá�3\UF RSLVXMą�U\QHN�HQHUJLL�QD ĞZLHFLH�
RUD]� SHUVSHNW\Z\� SRS\WX� L� SRGDĪ\� GR� ����� URNX�� =DSHZQLHQLH� VWDQX� UyZQRZDJL�
SRPLĊG]\�SRGDĪą�HQHUJLL��D�SRS\WHP�QD�QLą��VWDQRZL�LVWRWQ\�SUREOHP�]DUyZQR�GOD�
REHFQHM� SRSXODFML� =LHPL�� MDN� L� GOD� SU]\V]á\FK� SRNROHĔ��:UD]� ]H� Z]URVWHP� OLF]E\�
OXGQRĞFL� QD� ĞZLHFLH�� Z]URĞQLH� SRS\W� QD� HQHUJLĊ�� 'RW\FKF]DVRZD� SRGDĪ�� RSDUWD�
JáyZQLH�QD�HQHUJLL�SDOLZ�NRSDOQ\FK��]RVWDQLH�RJUDQLF]RQD��SRQLHZDĪ�NRĔF]ą�VLĊ�LFK�
QDWXUDOQH�]DVRE\��5HDOQ\P�UR]ZLą]DQLHP�QLHGRERUX�SRGDĪ\�EĊG]LH�Z\NRU]\VWDQLH�
HQHUJLL� ]H� ĨUyGHá� RGQDZLDOQ\FK� RUD] HQHUJLL� MąGURZHM�� :HGáXJ� V]DFXQNyZ�
HNVSHUWyZ�� GR� SRáRZ\� WHJR�ZLHNX�� HQHUJLD� SR]\VNLZDQD� ]H� ĨUyGHá� RGQDZLDOQ\FK��
JáyZQLH�6áRĔFD� L� ZLDWUX� RUD]� HQHUJLD� MąGURZD�� EĊG]LH� ]DVSRNDMDü� RG� ��� GR� ����
QDV]\FK� SRWU]HE� HQHUJHW\F]Q\FK��:� DUW\NXOH� ]DSUH]HQWRZDQR� DQDOL]Ċ� REHFQHJR�
U\QNX� HQHUJHW\F]QHJR� QD� ĞZLHFLH� RUD]� SRGDQR� SURJQR]\� ]PLDQ� QD� U\QNX� HQHUJLL�
Z�QDMEOLĪV]\FK�ODWDFK��

2� W\P�� MDNL� ZSá\Z� PRĪH� PLHü� UHZROXFMD� áXSNRZD� QD� SU]\V]áH� PRĪOLZRĞFL�
UR]ZRMX�VHNWRUD�HQHUJHW\F]QHJR��SLV]H�Z�VZRLP�DUW\NXOH�0LURVáDZ�6]XOF]\ĔVNL��
5HZROXFMD� HQHUJHW\F]QD�� ]DSRF]ąWNRZDQD�Z� $PHU\FH�3yáQRFQHM� Z� ODWDFK� �����
����PD�EU]HPLHQQH�NRQVHNZHQFMH�JOREDOQH�]DUyZQR�SROLW\F]QH��MDN�L�HNRQRPLF]QH��
1DMZLĊNV]ą� ZDUWRĞFLą� E\áR� RGZUyFHQLH� WUHQGX� Z]URVWRZHJR� FHQ� QRĞQLNyZ�
HQHUJHW\F]Q\FK�� ]ZáDV]F]D� URS\�QDIWRZHM� L� JD]X� ]LHPQHJR��:�NRQVHNZHQFML� FDá\�
ĞZLDW� PD� GR� F]\QLHQLD� QDZHW� ]� JLJDQW\F]Q\P� QDGPLDUHP� SRGDĪ\� QRĞQLNyZ�
HQHUJHW\F]Q\FK��7DQL�JD]�]LHPQ\�VSUDZLD�� ĪH�V]\ENLHM� WUDQVIRUPDFML�XOHJD�VHNWRU�
HOHNWURHQHUJHW\F]Q\�� V]F]HJyOQLH� Z� 86$�� JG]LH� VWDUH� HOHNWURZQLH� ZĊJORZH� Vą�
]DP\NDQH��D�LQZHVWXMH�VLĊ�Z�LQVWDODFMH�RSDODQH�JD]HP��:�UH]XOWDFLH�PRFQR�VSDGD�
]XĪ\FLH� ZĊJOD�� FR� EDUG]R� QHJDW\ZQLH� ZSá\ZD� QD� MHJR� FHQĊ�� 'R� WHJR� GRFKRG]L�
MHV]F]H�SROLW\F]QD�ZROD�ÄXĞPLHUFHQLD´�FDáHM�EUDQĪ\�ZĊJORZHM��´%UXGQ\�ZĊJLHO´� MHVW�
]ZDOF]DQ\�SU]H]�DPHU\NDĔVNą�(3$� L� RF]\ZLĞFLH�.RPLVMĊ�(XURSHMVNą��:�HIHNFLH��
VSyáNL� Z\GRE\ZF]H� ]QDOD]á\� VLĊ�Z� EDUG]R� NáRSRWOLZHM� V\WXDFML�� 'RĞZLDGF]\á\� W\FK�
WUXGQRĞFL� L� SROVNLH� VSyáNL�ZĊJORZH�� NWyU\P� ]DJUDĪD� EDQNUXFWZR��=� GUXJLHM� VWURQ\��
REVHUZXMH� VLĊ� VWDJQDFMĊ� OXE� QDZHW� ]PQLHMV]RQH� ]DSRWU]HERZDQLH� QD� HQHUJLĊ�
HOHNWU\F]Qą�� D� WR� ]� NROHL� SRZRGXMH� V]HURNLH� ]DPLHV]DQLH� ZĞUyG� LQZHVWRUyZ��
'ODWHJR�QDOHĪ\�SRGNUHĞOLü��ĪH�GáXJRWUZDá\�EUDN�MDVQ\FK�UHJXá�PRĪH�Z�NRQVHNZHQFML�
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GRSURZDG]Lü� GR� RVWUHJR� NU\]\VX� HQHUJHW\F]QHJR�� VNXWNXMąFHJR� RNUHVRZ\PL�
EUDNDPL�HQHUJLL�HOHNWU\F]QHM�Z�ZLHOX�NUDMDFK��Z�W\P�UyZQLHĪ�Z�3ROVFH��.DWDU]\QD� +DáDVLN Z� VZRLP� DUW\NXOH� SU]HGVWDZLD� FKDUDNWHU\VW\NĊ� L� DQDOL]Ċ�
REHFQHM� V\WXDFML� SROVNLHM� EUDQĪ\� HQHUJHW\F]QHM� RUD]� NLHUXQNL� MHM� UR]ZRMX�� SU]HGH�
ZV]\VWNLP� Z� NRQWHNĞFLH� SROLW\NL� HQHUJHW\F]QHM� 8(� RUD]� Z\PDJDĔ� VWDZLDQ\FK�
3ROVFH� ]� WHJR� W\WXáX�� $XWRUND� SRND]XMH� WDNĪH� QDMZDĪQLHMV]H� LPSOLNDFMH� UHJXODFML�
SUDZQ\FK�QD�VWUXNWXUĊ�SURGXNFML�HQHUJLL�HOHNWU\F]QHM�Z�.UDMX�

&HOHP� DUW\NXáX�� NWyUHJR� DXWRUHP� MHVW� 7RPDV]� 0RWRZLGODN�� MHVW� RNUHĞOHQLH�
UROL�� MDNą�Z� GąĪHQLX� GR� ]DSHZQLHQLD� FLąJáRĞFL� GRVWDZ� HQHUJLL� HOHNWU\F]QHM� Z�8QLL�
(XURSHMVNLHM� RGJU\ZD� V\VWHP� SáDWQRĞFL� ]D� PRFH� Z\WZyUF]H�� 3RSU]H]� VWDELOQH�
L� EH]SRĞUHGQLH� SáDWQRĞFL� QD� U]HF]� MHGQRVWHN� Z\WZyUF]\FK�� V\VWHP� WHQ� VW\PXOXMH�
SRGHMPRZDQLH� LQZHVW\FML� Z� WH� PRFH�� :� ZLHOX� SDĔVWZDFK� F]áRQNRZVNLFK�
8(� FLąJáRĞü� WD� VWDMH� VLĊ� ]DJURĪRQD� ]H� Z]JOĊGX� QD� QLHGREyU�PRF\� Z\WZyUF]\FK��
VSRZRGRZDQ\� JáyZQLH� G\QDPLF]Q\P� UR]ZRMHP� HQHUJHW\NL� RGQDZLDOQHM�� NWyUD�
Z\SLHUD� ]� U\QNX� NRQZHQFMRQDOQH� MHGQRVWNL� Z\WZyUF]H�� D� WDNĪH� QLHRGOHJáą�
SHUVSHNW\Zą� Z\áąF]HQLD� ]QDF]QHM� F]ĊĞFL� W\FK� MHGQRVWHN�� ]H� Z]JOĊGX� QD�
]DZDQVRZDQ\� ZLHN� L� Z\HNVSORDWRZDQLH�� :VSRPQLDQ\� FHO� RVLąJQLĊWR� SRSU]H]�
DQDOL]Ċ�UROL�WHJR�V\VWHPX�Z�]DSHZQLHQLX�FLąJáRĞFL�Z�W\FK�SDĔVWZDFK�F]áRQNRZVNLFK�
8(��Z�NWyU\FK�V\VWHP�WHQ�MHVW�QDMEDUG]LHM�]DDZDQVRZDQ\��8]XSHáQLDMąF\�FKDUDNWHU�
PD�DQDOL]D�UR]ZRMX�SR]RVWDá\FK�V\VWHPyZ�Z\QDJUDG]DQLD�]D�XWU]\P\ZDQLH�PRF\�
Z\WZyUF]\FK� Z� SDĔVWZDFK� F]áRQNRZVNLFK� 8(�� WM�� V\VWHPX� UH]HUZ\� VWUDWHJLF]QHM��
V\VWHPX� ]RERZLą]DĔ� ]DNXSX� PRF\� Z\WZyUF]\FK�� V\VWHPX� DXNFML� W\FK� PRF\�
L� V\VWHPX� RSFML� QLH]DZRGQRĞFLRZ\FK�� D� WDNĪH� ZVSLHUDMąFHJR� MH� V\VWHPX�
NRQWUDNWyZ�UyĪQLFRZ\FK�

5R]G]LDá� (NRQRPLD� NRĔF]\� F\NO� GZyFK� SXEOLNDFML� SRZLą]DQ\FK� WHPDW\F]QLH��NWyU\FK�DXWRUNą�MHVW 0DUWD�2OV]HZVND�6WDQLHF��3U]HGPLRWHP�SXEOLNDFML� MHVW�]DU\V�
V\VWHPX� UHNRPSHQVRZDQLD� NRV]WyZ� RVLHURFRQ\FK�� SRZVWDá\FK� Z� PDMąWNDFK�
Z\WZyUFyZ� HQHUJLL� HOHNWU\F]QHM�� Z� ]ZLą]NX� ]� SU]HGWHUPLQRZ\P� UR]ZLą]DQLHP�
XPyZ�GáXJRWHUPLQRZ\FK�VSU]HGDĪ\�PRF\�L�HQHUJLL�HOHNWU\F]QHM��:�SLHUZV]HM�F]ĊĞFL�
SXEOLNDFML�$XWRUND�SUH]HQWXMH�JHQH]Ċ�NRV]WyZ�RVLHURFRQ\FK��]DáRĪHQLD�SU]\MĊWHJR�
Z�3ROVFH�SURJUDPX�LFK�UHNRPSHQVRZDQLD��D�WDNĪH�PHFKDQL]P�UHNRPSHQVRZDQLD�
NRV]WyZ� RVLHURFRQ\FK�� :VND]XMH� SU]\� W\P� Z\EUDQH� ZąWSOLZRĞFL� LQWHUSUHWDF\MQH�
]LGHQW\ILNRZDQH�QD�HWDSLH�VWRVRZDQLD�XVWDZ\�UHJXOXMąFHM�WHQ�SURJUDP� :�NROHMQHM�
F]ĊĞFL� SXEOLNDFML� SU]\EOLĪD� Z\EUDQH� ]DJDGQLHQLD� VSRUQH� GRW\F]ąFH� NRV]WyZ�
RVLHURFRQ\FK��D�WDNĪH�SUREOHPDW\NĊ�NRĔFRZHJR�UR]OLF]HQLD�NRV]WyZ�RVLHURFRQ\FK�
L�PHFKDQL]P�UHNRPSHQVRZDQLD�W]Z��NRV]WyZ�JD]RZ\FK�

7HFKQLND
%ORN� WHPDW\F]Q\� 7HFKQLND� UR]SRF]\QD� DUW\NXá� QDSLVDQ\� SU]H]� .DUROD�

%HGQDUND�� NWyU\� GRW\F]\� NRPSOHNVRZ\FK� XVáXJ� NRPSHWHQF\MQ\FK� Z� NRQWHNĞFLH�
]DRSDWU]HQLD� VSU]ĊWRZHJR� SULRU\WHWRZ\FK� RGELRUQLNyZ� HQHUJLL�� $XWRU� SUDJQLH� W\P�
DUW\NXáHP� Z\ZRáDü� G\VNXVMĊ� QDG� SUREOHPDPL� ORJLNL� SRGHMPRZDQLD� GHF\]ML�
Z� ]DNUHVLH� RUJDQL]DFML� Z\SRVDĪHQLD� VSU]ĊWRZHJR�� ]ZLą]DQHJR� ]� EH]SLH�
F]HĔVWZHP�� MDNRĞFLą�� SHZQRĞFLą� L� HIHNW\ZQRĞFLą� ]DVLODQLD� HOHNWU\F]QHJR�
RGELRUQLNyZ� HQHUJLL�� 3RUXV]D� ]DJDGQLHQLD� ]DOHĪQRĞFL� HIHNW\ZQRĞFL� HQHUJHW\F]QHM�
Z\ELHUDQ\FK�GR�XĪ\WNRZDQLD�RELHNWyZ�RG�WHFKQLF]QHM�L�HNRQRPLF]QHM�ĞZLDGRPRĞFL�
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XĪ\WNRZQLNyZ��D�Z�HIHNFLH�RG�SRGHMPRZDQLD�GHF\]ML� LQZHVW\F\MQ\FK��GRW\F]ąF\FK�
MDNRĞFL� L� HNRQRPLF]Q\FK� IXQNFMRQDOQRĞFL� Z\NRU]\VW\ZDQHJR� VSU]ĊWX�� PDMąF\FK�
ZSá\Z� QD� Z]URVW� HIHNW\ZQRĞFL� HQHUJHW\F]QHM� HNVSORDWRZDQ\FK� RELHNWyZ�� SU]\�
XZ]JOĊGQLHQLX�RNUHVX�]ZURWX�NDSLWDáRZHJR�LQZHVW\FML�HQHUJRRV]F]ĊGQHM�

$XWRU]\� -DFHN� +DQGNH� L $QGU]HM� .ZDSLV]� SU]HGVWDZLOL� UHIHUDW� GRW\F]ąF\�
EH]SLHF]HĔVWZD� V\VWHPX� HOHNWURHQHUJHW\F]QHJR�� -HVW� WR� SUREOHPHP�� QD� NWyU\P�
VNXSLD� VLĊ� RVWDWQLR� ZLHOH� XZDJL�� 6WDUDMąF� VLĊ� ]ZLĊNV]\ü� RGSRUQRĞü� HOHPHQWyZ�
V\VWHPX� HQHUJHW\F]QHJR� QD� LQJHUHQFMĊ� ]� ]HZQąWU]�� VNXSLRQR� VLĊ� SUDZLH�
Z\áąF]HQLH� QD� RFKURQLH� LQIUDVWUXNWXU\� NRPXQLNDF\MQHM�� ]DQLHGEXMąF� QDMEDUG]LHM�
RF]\ZLVWH� VFHQDULXV]H� DWDNyZ� IL]\F]Q\FK�� 1LHGDZQH� Z\GDU]HQLD� SRND]XMą�� MDN�
áDWZ\P� FHOHP� PRĪH� VWDü� VLĊ� VWDFMD� HQHUJHW\F]QD�� 1LHEH]SLHF]HĔVWZR� MHVW� W\P�
EDUG]LHM� UHDOQH�� ĪH� GR� SU]HSURZDG]HQLD� VNXWHF]QHJR� L� V]\ENLHJR� DWDNX� QLH� MHVW�
SRWU]HEQD� DQL� ]DDZDQVRZDQD� WHFKQRORJLD�� DQL� Z\VRNLH� QDNáDG\� ILQDQVRZH��
:� DUW\NXOH� DXWRU]\� SU]HGVWDZLDMą� ]DJURĪHQLD�� ]� MDNLPL� PXV]ą� UDG]Lü� VRELH�
RSHUDWRU]\�V\VWHPyZ�HOHNWURHQHUJHW\F]Q\FK�RUD]�SUyE\�LFK�]DSRELHJDQLD�

.ROHMQ\� UR]G]LDá�� NWyUHJR� DXWRUDPL� Vą� 0DUHN� *DáD L� .D]LPLHU]� -DJLHáD
GRW\F]\� ]DSDGyZ� QDSLĊFLD� L� SU]HUZ� Z� ]DVLODQLX� RUD]� LFK� ZSá\ZX� QD� SUDFĊ�
Z\EUDQ\FK� RGELRUQLNyZ� HQHUJLL� HOHNWU\F]QHM�� :� DUW\NXOH� VFKDUDNWHU\]RZDQR�
]MDZLVNR� ]DSDGyZ� QDSLĊFLD� RUD]� VNODV\ILNRZDQR� URG]DMH� SU]HUZ� Z� ]DVLODQLX��
:VND]DQR� WDNĪH� SU]\F]\Q\� SRZVWDZDQLD� DQDOL]RZDQ\FK� ]DEXU]HĔ�� LFK� ZSá\Z� QD�
SUDFĊ�Z\EUDQ\FK�RGELRUQLNyZ�HQHUJLL�HOHNWU\F]QHM�RUD]�QD� LQWHQV\ZQRĞü�]MDZLVND�
PLJRWDQLD� ĞZLDWáD�� $XWRU]\� SU]HGVWDZLOL� ]DVDG\� NODV\ILNDFML� ]DSDGyZ QDSLĊFLD�
L� SU]HUZ� Z� ]DVLODQLX� L� MHGQRF]HĞQLH� ZVND]DOL� RERZLą]XMąFH� Z� W\P� ]DNUHVLH�
Z\PDJDQLD� SUDZQH�� ,VWRWQ\P� HOHPHQWHP� SXEOLNDFML� MHVW� FKDUDNWHU\VW\ND� ZSá\ZX�
]DSDGyZ�QDSLĊFLD�QD� IXQNFMRQRZDQLH�ZUDĪOLZ\FK�RGELRUQLNyZ�HQHUJLL�HOHNWU\F]QHM�
RUD]� VSRVRE\� HOLPLQDFML� ]DSDGyZ� QDSLĊFLD� L� NUyWNLFK� SU]HUZ� Z� ]DVLODQLX� ZUD]�
]� Z\EUDQ\PL� ĞURGNDPL� WHFKQLF]Q\PL�� VáXĪąF\PL� GR� LQG\ZLGXDOQHM� RFKURQ\�
ZUDĪOLZ\FK�RGELRUQLNyZ�HQHUJLL�HOHNWU\F]QHM�

=HVSyá� DXWRUyZ� $QHWD� %DQDVLDN�� *U]HJRU]� *yUHFNL RUD]� 0DUFLQ� àĊFNL��
Z� F\NOX� DUW\NXáyZ� SU]HGVWDZLDMą� SUREOHPDW\NĊ� ]ZLą]DQą ]� EDGDQLDPL� QDG�
Z\NRU]\VWDQLHP RUD]� ]DVWRVRZDQLHP� UXUHN� FLHSáD�� :� VZRLP� DUW\NXOH� RPDZLDMą�
]DVDGĊ� G]LDáDQLD� UyĪQ\FK� UXUHN� FLHSáD�� WDNLFK� MDN� JUDZLWDF\MQH� RUD]� ]H� VWUXNWXUą�
NDSLODUQą�� $QDOL]XMą� NZHVWLĊ� VWRVRZDQ\FK� F]\QQLNyZ� URERF]\FK�� Z\SHáQLDMąF\FK�
UXUNĊ�FLHSáD�RUD]�PDWHULDáyZ��]�MDNLFK�PRJą�]RVWDü�Z\NRQDQH��SU]HGVWDZLDMą�WDNĪH�
Z\NRU]\VWDQLH� UXUHN�FLHSáD�Z�NROHNWRUDFK�VáRQHF]Q\FK��NOLPDW\]DFML��XU]ąG]HQLDFK�
GR�RG]\VNX�FLHSáD�RUD]�Z�V\VWHPDFK�UHJXOXMąF\FK�WHPSHUDWXUĊ�JUXQWX�L�HOHNWURQLFH��
:� NROHMQHM� SUDF\� SU]HGVWDZLDMą� ZLHORZDULDQWRZH� Z\QLNL� EDGDĔ� GOD� UXUHN� FLHSáD�
QDSHáQLRQ\FK� F]\QQLNLHP� FKáRGQLF]\P�5���$��:� RVWDWQLP� ]� DUW\NXáyZ� RPDZLDMą�
UyĪQH� NRQVWUXNFMH� UXUHN� FLHSáD� RUD]� LFK�PRĪOLZRĞFL� ]DVWRVRZDQLD�� 3RGGDMą� WDNĪH
IXQNFMRQRZDQLH� UXUHN� FLHSáD� DQDOL]LH� HIHNW\ZQRĞFL� FLHSOQHM�� RV]F]ĊGQRĞFL� HQHUJLL�
RUD]�Z\NRU]\VWDQLD�LFK�GR�REQLĪHQLD�HPLVML�&2��.ROHMQ\� DUW\NXá� DXWRUVWZD� *U]HJRU]D� 'RPEND RUD]� 3U]HP\VáDZD�
*RĞFLĔVNLHJR RWZLHUD� WHPDW\NĊ� ]ZLą]DQą� ]� LQĪ\QLHULą� Z\VRNLFK� QDSLĊü�� $XWRU]\�
SU]HGVWDZLDMą� DNWXDOQH� WUHQG\� L� WHQGHQFMH� GRW\F]ąFH� FLHF]\� HOHNWURL]RODF\MQ\FK��
Z\NRU]\VW\ZDQ\FK� MDNR� PHGLXP� FKáRG]ąFH� L� L]RODF\MQH� Z� WUDQVIRUPDWRUDFK�
HQHUJHW\F]Q\FK�Z\VRNLHJR�QDSLĊFLD��3U]HGVWDZLDMą�QRZH�FLHF]H�HOHNWURL]RODF\MQH��
WDNLH� MDN� HVWU\� V\QWHW\F]QH�� HVWU\� QDWXUDOQH�� RUD]� QDQRFLHF]H� HOHNWURL]RODF\MQH��
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:�SUDF\�RPDZLDMą�ZáDĞFLZRĞFL�Z\PLHQLRQ\FK�FLHF]\�HOHNWURL]RODF\MQ\FK��]�SXQNWX�
ZLG]HQLD�PRĪOLZRĞFL�VWRVRZDQLD�LFK�Z�WUDQVIRUPDWRUDFK�HQHUJHW\F]Q\FK�*U]HJRU]� 'RPEHN Z� VZRMHM� SUDF\� SLV]H� R� Z\NRU]\VWDQLX� DOWHUQDW\ZQ\FK�
FLHF]\� HOHNWURL]RODF\MQ\FK� Z� NRQWHNĞFLH� PLQLPDOL]DFML� ]DJURĪHQLD� SRĪDURZHJR�
WUDQVIRUPDWRUyZ� HQHUJHW\F]Q\FK�� 3U]HGVWDZLD� UyZQLHĪ� ZSá\Z� SRV]F]HJyOQ\FK�
FLHF]\�HOHNWURL]RODF\MQ\FK�QD�ĞURGRZLVNR�QDWXUDOQH�

7HPDW\NĊ�]ZLą]DQą�]�LQĪ\QLHULą�Z\VRNLFK�QDSLĊü�NRQW\QXXMH�]HVSyá�DXWRUyZ��
)LOLS� 3RODN� :RMFLHFK� 6LNRUVNL� .U]\V]WRI� 6LRGáD� RUD] .RQUDG� .RZDOF]\N��
:� UHIHUDFLH� SU]HGVWDZLRQR� LQQRZDF\MQą� NRQFHSFMĊ� XNáDGX� SRPLDURZHJR�
GR� ORNDOL]DFML� Z\áDGRZDĔ� QLH]XSHáQ\FK�� Z\NRU]\VWXMąFHJR� WHFKQLNĊ� PDWU\F�
VHQVRURZ\FK� L� DOJRU\WP\� NV]WDáWRZDQLD� ZLą]NL�� 1D� SRWU]HE\� DUW\NXáX��
]DSUH]HQWRZDQR� Z\QLNL� ORNDOL]DFML� Z\áDGRZDĔ�� Z\VWĊSXMąF\FK� Z� ]HZQĊWU]Q\P�
XNáDG]LH� L]RODF\MQ\P� WUDQVIRUPDWRUD�� SU]\� SRPRF\� PDWU\F\� ZLHORPLNURIRQRZHM��
'R�Z\]QDF]DQLD�NLHUXQNX�QDGHMĞFLD�V\JQDáX�]RVWDá\�Z\NRU]\VWDQH�GZD�DOJRU\WP\�
NV]WDáWRZDQLD� ZLą]NL� ± NODV\F]Q\� 'HOD\�DQG�6XP� �'$6�� RUD]� &DSRQD� �LQDF]HM�
09'5� ± DQJ�� 0LQLPXP� 9DULDQFH� 'LVWRUWLRQOHVV� 5HVSRQVH��� =GDQLHP� DXWRUyZ��
MHVW�WR�EDUG]R�ZDĪQ\�SUREOHP�]�SXQNWX�ZLG]HQLD�EH]SLHF]HĔVWZD�HQHUJHW\F]QHJR��
D� LVWRWQ\P� ]DJDGQLHQLHP� MHVW� RGSRZLHGQLR� ZF]HVQH� Z\NU\ZDQLH� L� ORNDOL]RZDQLH�
W\FK�GHIHNWyZ�

3UREOHPDW\NĊ� DQDOL]\� QDWXUDOQHJR� L� V]WXF]QHJR� SROD� HOHNWU\F]QHJR�
L� PDJQHW\F]QHJR�� MDNLH� Z\VWĊSXMą� QD� =LHPL� SU]HGVWDZLD Z� VZRLP� DUW\NXOH�
=ELJQLHZ� 1DGROQ\�� $XWRU� RSLVXMH� SROD� QDWXUDOQH�� GR� NWyU\FK� ]DOLF]DMą� VLĊ��
SROH� JHRHOHNWU\F]QH�� JHRPDJQHW\F]QH�� LPSXOVRZH� L� SURPLHQLRZDQLH�
HOHNWURPDJQHW\F]QH�Z\VRNLHM�F]ĊVWRWOLZRĞFL��3U]HGVWDZLD�FKDUDNWHU\VW\NL�W\FK�SyO��
D�PLDQRZLFLH�ZDUWRĞFL�LFK�QDWĊĪHQLD�L�F]DV�RGG]LDá\ZDQLD��2PDZLD�WDNĪH�V]WXF]QH�
SROH� HOHNWU\F]QH� L� PDJQHW\F]QH�� SRGDMąF� NU\WHULD� SRG]LDáX� W\FK� SyO� L� JáyZQH� LFK�
ĨUyGáD��:�SRGVXPRZDQLX�$XWRU�SU]HGVWDZLD�SRUyZQDQLH�SyO�QDWXUDOQ\FK�]�SRODPL�
V]WXF]Q\PL��NWyU\FK�ĨUyGáHP�MHVW�G]LDáDOQRĞü�F]áRZLHND�

7HPDW\NĊ�]ZLą]DQą�]�ZSá\ZHP�F]DVX�]DFKRGX�VáRĔFD�QD�SURILOH�VWDQGDUGRZH�
REFLąĪHQLD� HOHNWU\F]QHJR� GOD� JRVSRGDUVWZ� GRPRZ\FK�� RPDZLDMą� Z� VZRLP�
UHIHUDFLH� 5\V]DUG� )UąFNRZLDN� L 7RPDV]� *DáDQ�� :� DUW\NXOH� LFK� DXWRUVWZD�
SU]HGVWDZLRQR�Z\EUDQH�FHFK\�VWDQGDUGRZ\FK�SURILOL�REFLąĪHQLD�RGELRUFyZ�HQHUJLL�
HOHNWU\F]QHM� UR]OLF]DMąF\FK� VLĊ� ZHGáXJ� WDU\I\� *�� SU]H]QDF]RQHM� GOD� JRVSRGDUVWZ�
GRPRZ\FK� �*����*��� RUD]�*��Z���:� SU]HGVWDZLRQ\FK�Z\QLNDFK� EDGDĔ�$XWRU]\�
SU]HSURZDG]DMą� DQDOL]Ċ� Z\EUDQ\FK� FHFK� REFLąĪHQLD� RUD]� RFHQLDMą� ZSá\Z� F]DVX�
]DFKRGX� VáRĔFD� QD� NU]\ZH� REFLąĪHQLD� HOHNWU\F]QHJR� EDGDQ\FK� SURILOL�
VWDQGDUGRZ\FK�$XWRU]\�-DFHN�-DQLV]HZVNL L�$UWXU�1DZURZVNL Z�VZRMHM�SXEOLNDFML�SRUXV]DMą�
]DJDGQLHQLD�GRW\F]ąFH�Z\NRU]\VWDQLD�PHWRG\��RSDUWHM�QD�WHRULL�V]DU\FK�V\VWHPyZ�
�*67� DQJ�� *UH\� 6\VWHP� 7KHRU\�� GR� PRGHORZDQLD� L� SURJQR]RZDQLD� URVQąFHJR�
]DSRWU]HERZDQLD� QD� HQHUJLĊ� HOHNWU\F]Qą�� :� SUDF\� RPyZLRQR� WHRULĊ� V]DU\FK�
V\VWHPyZ� L� PRĪOLZRĞFL� MHM� DSOLNDFML� GR� SURJQR]RZDQLD� ]DSRWU]HERZDQLD�
HQHUJHW\F]QHJR�� 'R� EDGDĔ� $XWRU]\� Z\NRU]\VWDOL� GDQH� VWDW\VW\F]QH� GOD� PLDVWD�
3R]QDQLD�XGRVWĊSQLRQH�SU]H]�ILUP\�3R]QDĔ�%HWD�L�&DVH�'RUDGF\��(IHNWHP�EDGDĔ�
Vą�Z\QLNL�V\PXODFML�]XĪ\FLD�HQHUJLL�HOHNWU\F]QHM�GOD�VLHFL�Z\VRNLFK�QDSLĊü�Z�ODWDFK�
�����L������RUD]�SURJQR]D�]XĪ\FLD�HQHUJLL�HOHNWU\F]QHM�GOD�VLHFL�QLVNLHJR�QDSLĊFLD��
:�NRQNOX]ML� $XWRU]\� SU]HGVWDZLDMą� ]DNUHV� VWRVRZDOQRĞFL� WHRULL� V\VWHPyZ�V]DU\FK�
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GR� DQDOL]� HOHNWURHQHUJHW\F]Q\FK� RUD]� HZHQWXDOQH� RJUDQLF]HQLD� VWRVRZDQLD� WHM�
PHWRG\�=HVSyá� DXWRUyZ� .RQUDG� .XF]\ĔVNL�� )UDQFLV]HN� 6LGRUVNL RUD]� 5DGRVáDZ�
6]F]HUERZVNL SRGGDMH� DQDOL]LH� XNáDG\� JD]RZR�SDURZH� RUD]� JD]RZR�SDURZH�
]LQWHJURZDQH�]H�]JD]RZDQLHP�SDOLZ��$XWRU]\�SUH]HQWXMą�WDNĪH�XNáDG\�Z\FKZ\WHP�
&2� L�PRĪOLZRĞFLą�Z\NRU]\VWDQLD�&2� Z�SU]HP\ĞOH�

3ROLW\ND� HQHUJHW\F]QD� 3ROVNL� REHMPXMH� SRSUDZĊ� HIHNW\ZQRĞFL� HQHUJHW\F]QHM�
PLHMVNLFK�VLHFL�FLHSáRZQLF]\FK��']LDáDQLH�WR�MHVW�]JRGQH�]�FHODPL�8QLL�(XURSHMVNLHM�
Z� ]DNUHVLH� RFKURQ\� ĞURGRZLVND� L� UHGXNFML� HPLVML� &2��� :� DUW\NXOH� DXWRUVWZD�
$OHNVDQGU\� 5DN RPyZLRQH� ]RVWDá\� NLHUXQNL� PRGHUQL]DFML� LQIUDVWUXNWXU\� V\VWHPX�
FLHSáRZQLF]HJR� Z� FHOX� ]PQLHMV]HQLD� VWUDW� SU]HV\áRZ\FK� L� ]DSRWU]HERZDQLD�
QD� FLHSáR�� 3U]HGVWDZLRQR� WDNĪH� Z\QLNL� REOLF]HĔ� VWDQyZ� VLHFL� FLHSáRZQLF]HM� GOD�
UyĪQ\FK� SDUDPHWUyZ� SUDF\�� 2EOLF]HQLD� SU]HSURZDG]RQR� QD� PRGHOX� VLHFL� ]D�
SRPRFą� RSURJUDPRZDQLD�� NWyUH� XPRĪOLZLD� PRGHORZDQLH� VWDQyZ� K\GUDXOLF]Q\FK�
L� WHUPRG\QDPLF]Q\FK� V\VWHPyZ� FLHSáRZQLF]\FK�� :� EDGDQLDFK� V\PXODF\MQ\FK�
XZ]JOĊGQLRQR� ]PLDQ\� ]DSRWU]HERZDQLD� QD� FLHSáR� ]ZLą]DQH� ]� ZSURZDG]DQLHP�
WHFKQRORJLL�EXGRZQLFWZD�HQHUJRRV]F]ĊGQHJR�

$UW\NXá�]HVSRáX�$UWXU�1DZURZVNL L�3LRWU�=LHUNH SRĞZLĊFRQ\�MHVW�SUREOHPRZL�
HIHNW\ZQRĞFL� HQHUJHW\F]QHM� EXG\QNyZ� L� GRW\F]\� SU]HGH� ZV]\VWNLP� QDMVWDUV]\FK�
RELHNWyZ�� &HOHP� WHJR� DUW\NXáX� MHVW� ]ZUyFHQLH� XZDJL� QD� SUREOHP� UHZLWDOL]DFML�
EXG\QNyZ� WUDG\F\MQ\FK� SRSU]H]� SRGQRV]HQLH� LFK� HIHNW\ZQRĞFL� HQHUJHW\F]QHM��
3UREOHP� WHQ� ]RVWDá� ]DXZDĪRQ\� QD� ĞZLHFLH�� D�Z�QLHNWyU\FK� NUDMDFK� VWDQRZL� FRUD]�
ZLĊNV]ą�JDáąĨ� WDPWHMV]HJR�EXGRZQLFWZD��1LHVWHW\��Z�3ROVFH�WHPDW�WHQ� MHVW�FLąJOH�
QLV]RZ\�� FKRü� LVWQLHMą� SU]\NáDG\� UHZLWDOL]DFML� EXG\QNyZ� ]DE\WNRZ\FK� Z� RSDUFLX�
R� SRGQLHVLHQLH� LFK� HIHNW\ZQRĞFL� HQHUJHW\F]QHM�� :� SUDF\� $XWRU]\� SU]HGVWDZLOL�
VWDQ� SUDZQ\�� ]ZLą]DQ\� ]� W\P� ]DJDGQLHQLHP� RUD]� GDQH� VWDW\VW\F]QH�� GRW\F]ąFH�
RSLV\ZDQHM� SUREOHPDW\NL�� 8ND]DQH� ]RVWDá\� WDNĪH� PRĪOLZRĞFL� UHZLWDOL]DFML�
WUDG\F\MQ\FK� EXG\QNyZ� ]� Z\NRU]\VWDQLHP� QRZRF]HVQ\FK WHFKQRORJLL�� :� FHOX�
SRV]HU]HQLD� QRPHQNODWXU\� GRW\F]ąFHM� PRGHUQL]DFML� EXG\QNyZ�� LVWQLHMąF\FK�
SRSU]H]� SRGQLHVLHQLH� LFK� HIHNW\ZQRĞFL� HQHUJHW\F]QHM�� $XWRU]\� ZSURZDG]DMą�
SRMĊFLH� UHZLWDOL]DFML� HQHUJHW\F]QHM�� G]LĊNL� NWyUHPX� PDMą� QDG]LHMĊ� QD� ]ZUyFHQLH�
ZLĊNV]HM� XZDJL� QD� SUREOHP� HIHNW\ZQRĞFL� HQHUJHW\F]QHM� QDMVWDUV]\FK� EXG\QNyZ�
RUD]�SRGQLHVLHQLH�LFK�ZDORUyZ�XĪ\WNRZ\FK�

7UDQVSRUW
%ORN� WHPDW\F]Q\� 7UDQVSRUW� RWZLHUD� DUW\NXá� /HV]ND� .DVSU]\ND�� Z� NWyU\P�

RPyZLRQR� SUREOHPDW\NĊ� GRERUX� PDJD]\QX� HQHUJLL� HOHNWU\F]QHM� GR� SRMD]GX�
HOHNWU\F]QHJR�� $XWRU� SU]HGVWDZLD� FKDUDNWHU\VW\NL� U\QNX� PRWRU\]DF\MQHJR�� GDQH�
VWDW\VW\F]QH�GRW\F]ąFH�SRMD]GyZ�Z�3ROVFH�L�(XURSLH��D�WDNĪH�SHUVSHNW\Z\�UR]ZRMX�
PRWRU\]DFML�� 3U]HGVWDZLD� WDNĪH� NODV\ILNDFMĊ� L� V]F]HJyáRZR� RPDZLD� PDJD]\Q\�
HQHUJLL�HOHNWU\F]QHM��: DUW\NXOH�]DSUH]HQWRZDQR�UyZQLHĪ�DQDOL]\�HQHUJRFKáRQQRĞFL�
SRMD]GX�SRUXV]DMąFHJR�VLĊ�QD�WHUHQLH�3R]QDQLD�Z�RNUHVLH�GXĪHJR�QDWĊĪHQLD�UXFKX�
L� GRNRQDQR� UR]ZDĪDĔ� GRW\F]ąF\FK� SUREOHPDW\NL� GRERUX� L� VSRVREX� VWHURZDQLD�
REFLąĪHQLHP� K\EU\GRZHJR� ]DVREQLND� HQHUJLL� HOHNWU\F]QHM�� VNáDGDMąFHJR�
VLĊ� ]� DNXPXODWRUD� NZDVRZR�RáRZLRZHJR� RUD]� VXSHUNRQGHQVDWRUD� GR� ]DGDQHM�
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FKDUDNWHU\VW\NL� MD]G\�� Z� FHOX� RVLąJQLĊFLD�PRĪOLZLH� QDMNRU]\VWQLHMV]\FK�ZDUXQNyZ�
HNVSORDWDF\MQ\FK�PDJD]\QyZ�7HPDW\NĊ�]ZLą]DQą�]�VDPRFKRGDPL�HOHNWU\F]Q\PL�NRQW\QXXMH�0LFKDá�)LOLSLDN�
Z� UHIHUDFLH� SRG� W\WXáHP�� =DVLODQLH� EH]SU]HZRGRZH� SRMD]GyZ� VDPRFKRGRZ\FK��
:� DUW\NXOH� RSLVXMH� ZDG\� VDPRFKRGyZ� HOHNWU\F]Q\FK� WDNLH�� MDN� NUyWNL� ]DVLĊJ�
L�GáXJL�F]DV�áDGRZDQLD��NWyUH�]QLHFKĊFDMą�SRWHQFMDOQ\FK�QDE\ZFyZ�GR�LFK�]DNXSX��
3URGXFHQFL�SRMD]GyZ�HOHNWU\F]Q\FK�ZSURZDG]DMą�QRZRF]HVQH�L�EDUG]LHM�SRMHPQH�
EDWHULH�� NWyUH� Vą� QDGDO� QLHZ\VWDUF]DMąFH�� DE\� GRUyZQDü� ]DVLĊJLHP� SRMD]GRP�
VSDOLQRZ\P�� :REHF� W\FK� RJUDQLF]HĔ�� $XWRU� SU]HGVWDZLD� ĞURGNL� SR]ZDODMąFH�
QD� ]ZLĊNV]HQLH� ]DVLĊJX� SRMD]GyZ� HOHNWU\F]Q\FK� L� ]ZLĊNV]HQLH� NRPIRUWX� LFK�
áDGRZDQLD�� 3U]HGVWDZLD� UR]ZLą]DQLD� SR]ZDODMąFH� QD� ]ZLĊNV]HQLH� ]DVLĊJX�
SRMD]GyZ� HOHNWU\F]Q\FK� SRSU]H]� áDGRZDQLH� EH]SU]HZRGRZH�� 2SLVXMH� UyZQLHĪ�
UR]ZLą]DQLD�� SR]ZDODMąFH� QD ]PQLHMV]HQLH� SDNLHWyZ� EDWHULL� SRSU]H]� áDGRZDQLH�
VDPRFKRGyZ�Z�F]DVLH�MD]G\�SU]\�SRPRF\�SĊWOL�LQGXNF\MQHM�

$QDOL]D� QLHSRZWDU]DOQRĞFL� SUDF\� ZLHORF\OLQGURZHJR� VLOQLND� VSDOLQRZHJR�
R� ]DSáRQLH� VDPRF]\QQ\P� WR� WHPDW� DUW\NXáX�� NWyU\� SU]HGVWDZLD� $UNDGLXV]�
-DPUR]LN� 3UH]HQWRZDQD� SU]H]� $XWRUD� SUDFD� GRW\F]\� DQDOL]\� QLHSRZWDU]DOQRĞFL�
RELHJyZ� WXUERGRáDGRZDQHJR� VLOQLND� ZLHORF\OLQGURZHJR� R� ]DSáRQLH� VDPRF]\QQ\P�
�&7���� $QGRULD�� :� SUDF\� ]DSUH]HQWRZDQR� NUyWNL� RSLV� Z\EUDQ\FK� PHWRG� RFHQ\�
QLHSRZWDU]DOQRĞFL� SUDF\� WáRNRZHJR� VLOQLND VSDOLQRZHJR�� 6]F]HJyáRZR�
RSLVDQR� PHWRGĊ� DQDOL]\� QLHSRZWDU]DOQRĞFL� SUDF\� VLOQLND� QD� SRGVWDZLH� ]PLDQ�
ĞUHGQLHJR� FLĞQLHQLD� LQG\NRZDQHJR� Z� SRV]F]HJyOQ\FK� F\OLQGUDFK�� Z\]QDF]RQHJR�
QD� SRGVWDZLH� ]DUHMHVWURZDQ\FK� Z\NUHVyZ� LQG\NDWRURZ\FK�� :� UDPDFK� SUDF\�
Z\NRQDQR� VHULH� EDGDĔ� HNVSHU\PHQWDOQ\FK�� REHMPXMąF\FK� SU]HGH� ZV]\VWNLP�
LQG\NRZDQLH� VLOQLND� EDGDZF]HJR�� 1D� SRGVWDZLH� ]DUHMHVWURZDQ\FK� SU]HELHJyZ�
FLĞQLHQLD� REOLF]RQR� ZDUWRĞFL� ĞUHGQLHJR� FLĞQLHQLD� LQG\NRZDQHJR� RUD]� G]LĊNL�
Z\]QDF]HQLX� ZDUWRĞFL� ZVSyáF]\QQLND� QLHSRZWDU]DOQRĞFL� ĞUHGQLHJR� FLĞQLHQLD�
LQG\NRZDQHJR� &29SL� Z� SRV]F]HJyOQ\FK� F\NODFK�� SU]HSURZDG]RQR� DQDOL]Ċ�
QLHSRZWDU]DOQRĞFL�SUDF\�VLOQLND��

=�NROHL�:RMFLHFK�7XWDN SU]HGVWDZLD�Z�VZRLFK�UHIHUDWDFK�Z\QLNL�PRGHORZDQLD�
QXPHU\F]QHJR�GZXSDOLZRZHJR� WáRNRZHJR�VLOQLND�VSDOLQRZHJR�� ]DVLODQHJR�ROHMHP�
QDSĊGRZ\P� L� PHWDQROHP�� :� SLHUZV]\P� UHIHUDFLH�� SR� ]ZHU\ILNRZDQLX� PRGHOX��
$XWRU� SU]HSURZDG]D� EDGDQLD� RSW\PDOL]DF\MQH� RELHJX� FLHSOQHJR� VLOQLND�
GZXSDOLZRZHJR��1D�SRGVWDZLH�EDGDĔ�RNUHĞORQR�PDNV\PDOQą�VSUDZQRĞü�L�ĞUHGQLH�
FLĞQLHQLH� LQG\NRZDQH� VLOQLND�� 2ND]DáR� VLĊ�� ĪH� VLOQLN� GZXSDOLZRZ\� MHVW� PQLHM�
ZUDĪOLZ\� QD� ]PLDQ\� NąWD� SRF]ąWNX� ZWU\VNX� GDZNL� ROHMX� QDSĊGRZHJR� QLĪ� VLOQLN�
NODV\F]Q\��8G]LDá�PHWDQROX�SRZRGRZDá�Z]URVW�RSyĨQLHQLD�]DSáRQX��D�MHGQRF]HĞQLH�
VNUDFDá�F]DV�WUZDQLD�JáyZQHM�ID]\�VSDODQLD��.ROHMQ\�UHIHUDW�$XWRUD�GRW\F]\�Z\QLNyZ�
PRGHORZDQLD�WRNV\F]QRĞFL�VSDOLQ�VLOQLND�GZXSDOLZRZHJR��$XWRU�SU]HGVWDZLD�Z\QLNL�
DQDOL]�ZSá\ZX�NąWD�SRF]ąWNX�ZWU\VNX�ROHMX�QDSĊGRZHJR�Z�VLOQLNX�GZXSDOLZRZ\P�
QD�HPLVMĊ�12�L�VDG]\�

:� DUW\NXOH�� NWyUHJR� DXWRUHP� MHVW� +HQU\N� -DIHUQLN SU]HGVWDZLRQR� GDQH�
]� HNVSHU\PHQWyZ� SU]HSURZDG]RQ\FK� Z� WUDNFLH� DQDOL]� SU]\GDWQRĞFL�
SRV]F]HJyOQ\FK�XU]ąG]HĔ��RSUDFRZDQHJR�V\VWHPX�PRQLWRURZDQLD�UXFKX�SRMD]GyZ�
]� Z\NRU]\VWDQLHP� *166�� SU]\� ZVSyáSUDF\� ]� ÄSU]HQRĞQ\P´� &HQWUXP�
'\VSR]\WRUVNLP�
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%ORN�WHPDW\F]Q\�7UDQVSRUW�]DP\ND�UHIHUDW�]HVSRáX�DXWRUyZ��-DNXE�']LHG]LF�
0DáJRU]DWD� 2OHN� 6WDQLVáDZ� .DQGHIHU� RUD] 3LRWU� 2OF]DN�� 1D� SRGVWDZLH�
RV]DFRZDQHM�SU]H]�$XWRUyZ�LORĞFL�RGSDGyZ�]�SU]HP\VáX�GU]HZQHJR��NWyUD�Z\QRVL�
RG� ���� ���� GR� �� ���� ���� >0J@� URF]QLH� Z� VNDOL� FDáHJR� NUDMX� RUD]� ORNDOL]DFML�
WDUWDNyZ� VWZLHUG]RQR�� ĪH� SURGXNFMĊ� WHJR� RGSDGX� FHFKXMH� GXĪH� UR]SURV]HQLH��
$XWRU]\� SRGMĊOL� SUyEĊ� RSW\PDOL]DFML� WUDQVSRUWX� WHJR� PDWHULDáX�� =D� NU\WHULD�
RSW\PDOL]DFML� SU]\MĊWR� LORĞü� VSDORQHJR� SDOLZD� VLOQLNRZHJR� Z� VWRVXQNX GR�
áDGRZQRĞFL� SRMD]GX� RUD]� LORĞü� Z\JHQHURZDQ\FK� VSDOLQ� Z� UHDOL]RZDQLX� SURFHVX�
WUDQVSRUWRZHJR�� :\NRU]\VWDQR� PHWRGĊ� DQDOL]\� VNXSLHĔ� N�ĞUHGQLHM� GR� SRG]LDáX�
REV]DUyZ� RUD]� PHWRGĊ� NRPLZRMDĪHUD� GR� UR]ZLą]DQLD� SUREOHPX� WUDQVSRUWRZHJR��
2V]DFRZDQR� LORĞü� VSDORQHJR� SDOLZD� RUD]� LORĞü� Z\JHQHURZDQ\FK� VSDOLQ� SRGF]DV�
SURFHVX� WUDQVSRUWRZHJR�� 0D� WR� NOXF]RZH� ]QDF]HQLH� GR� RV]DFRZDQLD� HNRQRPLNL�
Z�UDPDFK�SURSRQRZDQHJR�UR]ZLą]DQLD�


