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/MLOMDQD�6LPRQRYVND
,QVWLWXWH�IRU�/XQJ�'LVHDVHV�DQG�7XEHUFXORVLV��6NRSMH��GDPMDQRYVND��#KRWPDLO�FRP

,YD�3DQHYD
8QLYHUVLW\�&OLQLF�IRU�2EVWHWULFV DQG�*\QHFRORJ\��VLPRQRYVND��#\DKRR�FRP

*RUGDQD��3DQRYD
)DFXOW\�RI�0HGLFLQH��8*'�³*RFH�'HOFHY´�6WLS��JRUGDQD�SDQRYD#XJG�HGX�PN

/HQFH�1LNRORYVND
)DFXOW\�RI�0HGLFLQH��8*'�³*RFH�'HOFHY´�6WLS��OHQFH�QLNRORYVND#XJG�HGX�Pɤ

$EVWUDFW� �7XEHUFXORVLV� LV� VWLOO� D� KXJH KHDOWK�SUREOHP� LQ� WKH�ZRUOG��$FFRUGLQJ� WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
�:+2���LQ������������PLOOLRQ�SHRSOH�ZHUH�VXIIHULQJ�IURP�WXEHUFXORVLV��RI�ZKLFK�����PLOOLRQ�ZHUH�PHQ������PLOOLRQ�
ZRPHQ�DQG���PLOOLRQ�ZHUH�FKLOGUHQ������PLOOLRQ�+,9�QHJDWLYH�SHRSOH��DQG���������+,9���LQGLYLGXDOV���7KH�ODUJHVW�
QXPEHU� RI� QHZO\� UHJLVWHUHG� FDVHV� RI� WXEHUFXORVLV� DUH� FRQFHQWUDWHG� LQ� �� FRXQWULHV� LQ� WKH� ZRUOG�� ,QGLD�� ,QGRQHVLD��
&KLQD�� 1LJHULD�� 3DNLVWDQ� DQG� 6RXWK� $IULFD� ,Q� ������ ���� PLOOLRQ� SHRSOH� GLHG� RI� WXEHUFXORVLV� ����� PLOOLRQ� +,9�
QHJDWLYH� DQG� ���� PLOOLRQ� +,9� SRVLWLYH��� $PRQJ� WKH� GHDWKV� ���� ���� ZHUH� PHQ�� ���� ���� ZRPHQ� DQG� ���� ����
FKLOGUHQ��5HVLVWDQFH�WR���DQWLWXEHUFXORWLF��GUXJV��$7'��LV�KHDOWK�SUREOHP�WKDW�LV��WKUHDW��IRU��FRQWURO�RI�WXEHUFXORVLV�
RQ� JOREDO� OHYHO�� ,Q� ����� ZHUH� � HVWLPDWHG� � ���� ���� � FDVHV� ZLWK� PXOWLGUXJ�UHVLVWDQW� � WXEHUFXORVLV� �� WXEHUFXVRVLV��
UHVLVWDQW� DW� OHDVW� RQ� � � ,VRQLD]LG� DQG� � 5LIDPSLFLQ�� DQG� � DGGLWLRQDO� ���� � ���� FDVHV� ZLWK� � 5LIDPSLFLQ� � UHVLVWDQW��
WXEHUFXORVLV�����55�7%��DQG����������GHDG��ZLWK�PXOWLGUXJ�UHVLVWDQW��WXEHUFXORVLV
7KH� � WUHDWPHQW� RI� � UHVLVWDQW� � DQG� � � PXOWLGUXJ�UHVLVWDQW� � WXEHUFXORVLV�� �0'5�7%�� LV� VHULRXV� WKHUDSHXWLF� SUREOHP��
$FFRUGLQJ� UHFRPPHQGDWLRQ�RI� WKH� �:+2� �� WUHDWPHQW� � � DW� � WKH� �PRVW� � FDVHV�ZLWK�PXOWLGUXJ�UHVLVWDQW� � WXEHUFXORVLV��
ODVWV�����PRQWKV���ZLWK�VHFRQG��OLQH���GUXJV��DQG��SHUFHQWDJH�RI�VXFFHVVIXOO\�WUHDWHG��LV��YHU\��ORZ���ȺFFRUGLQJ�WR�WKH�
QHZ� GHILQLWLRQV� VHFRQG�OLQH� DQWLWXEHUFXORWLF� DUH� WKRVH� GUXJV� RU� DJHQWV� WKDW� DUH� XVHG� RQO\� IRU� WKH� WUHDWPHQW� RI�
UHVLVWDQW�WXEHUFXORVLV��DQG�EDVLF�RU�VXEVWDQWLDOO\�DQWLWXEHUFXORWLFV�RI�WKH�VHFRQG�OLQH�DUH�WKRVH�FODVVLILHG�LQ�JURXSV�$��
%��&
$FFRUGLQJ��JOREDO�VXUYH\�RI��WKH�:+2��IRU��������RQO\������RI��FDVHV��ZLWK��0'5��WXEHUFXORVLV��DUH��FXUHG��WKRXJK����
JOREDO��WDUJHW�LV�������7KH��PRVW�LPSRUWDQW�UHDVRQV���IRU�ELJ�QXPEHU��RI�XQVXFFHVVIXOO\�WUHDWHG���DUH�ORQJ WKHUDSHXWLF�
UHJLPHQV����WKH���KLJK�SHUFHQWDJH��RI�DGYHUVH�GUXJ�UHDFWLRQV���LQWHUUXSWLRQ�RI��WKHUDS\�DQG�����PDQLIHVWDWLRQ�RI��;'5����
WXEHUFXORVLV��,Q�5��RI��0HFHGRQLD��IURP������WR��������DUH��WUHDWHG������FDVHV��ZLWK���55�0'5� �7%���$FFRUGLQJ�WR�
WKH�UHVXOWV�RI��WKH�WUHDWPHQW��RQO\��������ZHUH��FXUHG����DQG���������GLHG��EHFDXVH�RI�WKH�VHYHULW\�RI��WKH��GLVHDVH��
DGYHUVH��UHDFWLRQ��DQG�SUHVHQFH�RI�FRPRUELGLWLHV���$FFRUGLQJ�WR��WKH��DQDO\VLV��LW��ZDV��FRQFOXGHG�WKDW�WUHDWPHQW��RI��
WKH��PXOWLGUXJ�UHVLVWDQW��WXEHUFXORVLV�LQ�WKH��ZRUOG�DQG�LQ��5��RI��0DFHGRQLD�LV���VHULRXV�WKHUDSHXWLF��SUREOHP��ZLWK��
VPDOO�QXPEHU�RI�VXFFHVVIXOO\�WUHDWHG��
.H\ZRUGV�0XOWLGUXJ�UHVLVWDQW�WXEHUFXORVLV��VHFɨQG��OLQH�GUXJV���,VRQLD]LG���5LIDPSLFLQ����������������������������

ɆɍɅɌɂɊȿɁɂɋɌȿɇɌɇȺ�ɌɍȻȿɊɄɍɅɈɁȺ� ɉɊȿȾɂɁȼɂɐɂ��ȾɂɅȿɆɂ��
ɅȿɄɍȼȺȵȿ

ȴɢʂɚɧɚ�ɋɢɦɨɧɨɜɫɤɚ
ɂɧɫɬɢɬɭɬ�ɡɚ�ɛɟɥɨɨɞɪɛɧɢ�ɡɚɛɨɥɭɜɚʃɚ�ɢ�ɬɭɛɟɪɤɭɥɨɡɚ�ɋɤɨɩʁɟ��GDPMDQRYVND��#KRWPDLO�FRP

ɂɜɚ�ɉɚɧɟɜɚ
ɍɧɢɜɟɪɡɢɬɟɬɫɤɚ��Ʉɥɢɧɢɤɚ��ɡɚ�Ƚɢɧɟɤɨɥɨɝɢʁɚ�ɢ�Ⱥɤɭɲɟɪɫɬɜɨ��VLPRQRYVND���#JPDLO�FRP

Ƚɨɪɞɚɧɚ��ɉɚɧɨɜɚ
Ɏɚɤɭɥɬɟɬ�ɡɚ�Ɇɟɞɢɰɢɧɚɫɤɢ�ɧɚɭɤɢ��ɍȽȾ��³Ƚɨɰɟ��Ⱦɟɥɱɟɜ´���ɒɬɢɩ��JRUGDQD�SDQRYD#XJG�HGX�PN

Ʌɟɧɱɟ��ɇɢɤɨɥɨɜɫɤɚ
Ɏɚɤɭɥɬɟɬ�ɡɚ�Ɇɟɞɢɰɢɧɚɫɤɢ�ɧɚɭɤɢ��ɍȽȾ��³Ƚɨɰɟ��Ⱦɟɥɱɟɜ´���ɒɬɢɩ��OHQFH�QLNRORYVND#XJG�HGX�PN
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ϭϬϱϴ

Ɋɟɡɢɦɟ�Ɍɭɛɟɪɤɭɥɨɡɚɬɚ� � ɫɟɭɲɬɟ� ɩɪɟɬɫɬɚɜɭɜɚ� ɨɝɪɨɦɟɧ� ɡɞɪɚɜɫɬɜɟɧ� ɩɪɨɛɥɟɦ� ɜɨ� ɫɜɟɬɨɬ�� ɋɩɨɪɟɞ� ɋɜɟɬɫɤɚɬɚ�
ɡɞɪɚɜɫɬɜɟɧɚ� ɨɪɝɚɧɢɡɚɰɢʁɚ� �ɋɁɈ�� � ɩɪɨɰɟɧɟɬɨ� ɟ� ɞɟɤɚ� ɜɨ� ����� ɝɨɞɢɧɚ� ����� ɦɢɥɢɨɧɢ� ɥɢɰɚ� ɛɢɥɟ� ɛɨɥɧɢ� ɨɞ�
ɬɭɛɟɪɤɭɥɨɡɚ� ɨɞ� ɤɨɢ� ���� ɦɢɥɢɨɧɢ� ɛɢɥɟ�ɦɚɠɢ�� ���� ɦɢɥɢɨɧɢ�ɠɟɧɢ� ɢ� �� ɦɢɥɢɨɧ� ɛɢɥɟ� ɞɟɰɚ� �� ���� ɦɢɥɢɨɧ�ɏɂȼ�
ɧɟɝɚɬɢɜɧɢ� ɥɢɰɚ�� ɢ� ���� ���� ɏɂȼ�� ɥɢɰɚ��� ɇɚʁɝɨɥɟɦ� ɛɪɨʁ� ɨɞ� ɧɨɜɨɪɟɝɢɫɬɪɢɪɚɧɢɬɟ� ɫɥɭɱɚɢ� ɫɨ� ɬɭɛɟɪɤɭɥɨɡɚ� ɫɟ�
ɫɤɨɧɰɟɧɬɪɢɪɚɧɢ�ɜɨ ��ɡɟɦʁɢ�ɜɨ�ɫɜɟɬɨɬ��ɂɧɞɢʁɚ��ɂɧɞɨɧɟɡɢʁɚ��Ʉɢɧɚ��ɇɢɝɟɪɢʁɚ��ɉɚɤɢɫɬɚɧ�ɢ�ȳɭɠɧɚ�Ⱥɮɪɢɤɚ� ��ȼɨ�
����� ɝɨɞɢɧɚ� � ���� ɦɢɥɢɨɧɢ� ɥɭɼɟ� ɭɦɪɟɥɟ� ɨɞ� ɬɭɛɟɪɤɭɥɨɡɚ� ����� ɦɢɥɢɨɧ� ɏɂȼ� ɧɟɝɚɬɢɜɧɢ� ɢ� ���� ɦɢɥɢɨɧɢ� ɏɂȼ�
ɩɨɡɢɬɢɜɧɢ���Ɇɟɼɭ�ɫɦɪɬɧɢɬɟ�ɫɥɭɱɚɢ���������ɛɢɥɟ�ɦɚɠɢ����������ɠɟɧɢ�ɢ��������� ɞɟɰɚ��Ɋɟɡɢɫɬɟɧɰɢʁɚɬɚ�ɤɨɧ�
ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢɬɟ� ɥɟɤɨɜɢ� �ȺɌɅ�� ɟ� ɡɞɪɚɜɫɬɜɟɧ� ɩɪɨɛɥɟɦ� ɤɨʁ� ɩɪɟɬɫɬɚɜɭɜɚ� ɡɚɤɚɧɚ� ɡɚ� ɤɨɧɬɪɨɥɚɬɚ� ɧɚ�
ɬɭɛɟɪɤɭɥɨɡɚɬɚ� ɧɚ� ɝɥɨɛɚɥɧɨ� ɧɢɜɨ�� � ȼɨ� ����� ɝɨɞɢɧɚ� ɟɫɬɢɦɢɪɚɧɢ� ɫɟ� ���� ���� ɥɢɰɚ� ɫɨ�ɆȾɊ�ɌȻ� �ɬɭɛɟɪɤɭɥɨɡɚ��
ɪɟɡɢɫɬɧɟɬɧɚ� ɧɚʁɦɚɥɤɭ� ɧɚ� � ɢɡɨɧɢɚɡɢɞ� ɢ� � ɪɢɮɚɦɩɢɰɢɧ�� ɢ� ɞɨɩɨɥɧɢɬɟɥɧɢ� ���� ���� ɥɢɰɚ� ɫɨ� ɪɢɮɚɦɩɢɰɢɧ�
ɪɟɡɢɫɬɟɧɬɧɚ�ɬɭɛɟɪɤɭɥɨɡɚ��ɊɊ�Ɍ%��ɢ� ���������ɫɦɪɬɧɢ�ɫɥɭɱɚɢ�ɫɨ�ɆȾɊ�ɌȻ��Ʌɟɤɭɜɚʃɟɬɨ�ɧɚ� � �ɪɟɡɢɫɬɟɧɬɧɚɬɚ� �ɢ�
ɆȾɊ�ɌȻ� � ɟ� ɫɟɪɢɨɡɟɧ� � ɬɟɪɚɩɟɜɫɤɢ� ɩɪɨɛɥɟɦ�� ɋɩɨɪɟɞ� ɞɨɫɟɝɚɲɧɢɬɟ� ɩɪɟɩɨɪɚɤɢ� ɧɚ� ɋɜɟɬɫɤɚɬɚ� Ɂɞɪɚɜɫɬɜɟɧɚ�
Ɉɪɝɚɧɢɡɚɰɢʁɚ� ɥɟɤɭɜɚʃɟɬɨ� ɤɚʁ� ɧɚʁɝɨɥɟɦ� ɛɪɨʁ� ɧɚ� ɫɥɭɱɚɢɬɟ� ɫɨ� ɆȾɊ�ɌȻ� ɬɪɚɟ� ��� ɦɟɫɟɰɢ� ɫɨ� ɥɟɤɨɜɢ� ɨɞ� ɜɬɨɪɚ�
ɥɢɧɢʁɚ��ɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɭɫɩɟɲɧɨ�ɥɟɤɭɜɚɧɢ�ɟ�ɧɢɡɨɤ��ɋɩɨɪɟɞ�ɧɨɜɢɬɟ�ɞɟɮɢɧɢɰɢɢ���ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ�ɨɞ�ɜɬɨɪD
ɥɢɧɢʁɚ ɫɟ�ɨɧɢɟ�ɥɟɤɨɜɢ�ɢɥɢ�ɚɝɟɧɫɢ��ɤɨɢ�ɫɟ�ɩɪɢɦɟɧɭɜɚɚɬ��ɫɚɦɨ��ɡɚ�ɥɟɤɭɜɚʃɟ��ɧɚ�ɪɟɡɢɫɬɟɧɬɧɚ��ɬɭɛɟɪɤɭɥɨɡɚ��ɚ��
ɨɫɧɨɜɧɢ�ɢɥɢ��ɫɭɲɬɢɧɫɤɢ�ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ�ɨɞ�ɜɬɨɪD��ɥɢɧɢʁɚ�ɫɟ��ɨɧɢɟ��ɤɨɢ�ɫɟ�ɤɥɚɫɢɮɢɰɢɪɚɧɢ�ɜɨ���ɝɪɭɩɢɬɟ�
Ⱥ�ȼ�&�� ɋɩɨɪɟɞ� ɝɥɨɛɚɥɧɢɨɬ� ɢɡɜɟɲɬɚʁ� ɧɚ� ɋɁɈ� ɡɚ� ����� ɝɨɞɢɧɚ�� ɫɚɦɨ� ���� ɨɞ� ɫɥɭɱɚɢɬɟ� ɫɨ� ɆȾɊ�ɌȻ� � ɫH��
ɢɡɥɟɤɭɜɚʃɟ��ɢɚɤɨ�ɝɥɨɛɚɥɧɢɨɬ�ɬɚɪɝɟɬ�ɢɡɧɟɫɭɜɚɲɟ������ɇɚʁɜɚɠɧɢ�ɩɪɢɱɢɧɢ�ɡɚ�ɝɨɥɟɦɢɨɬ�ɩɪɨɰɟɧɬ�ɧɚ�ɧɟɭɫɩɟɲɧɨ�
ɥɟɤɭɜɚɧɢ�ɫɟ��ɞɨɥɝɢɬɟ�ɬɟɪɚɩɟɜɫɤɢ�ɪɟɠɢɦɢ���ɜɢɫɨɤɢɨɬ�ɩɪɨɰɟɧɬ�ɧɚ��ɧɟɫɚɤɚɧɢ�ɪɟɚɤɰɢɢ�ɨɞ�ɥɟɤɨɜɢɬɟ��ɩɪɟɤɢɧɢɬɟ�ɜɨ�
ɬɟɪɚɩɢʁɚɬɚ� ɢ� ɦɚɧɢɮɟɫɬɢɪɚʃɟɬɨ� ɧɚ�ɏȾɊ�ɌȻ�� �� ɟɤɫɬɟɧɡɢɜɧɨ� � ɪɟɡɢɫɬɟɧɬɧɚ� ɬɭɛɟɪɤɭɨɡɚ��ȼɨ� Ɋ��Ɇɚɤɟɞɨɧɢʁɚ� ɜɨ�
ɩɟɪɢɨɞɨɬ� � ���������� � ɥɟɤɭɜɚɧɢ� ɫɟ� ��� � ɫɥɭɱɚɢ� ɫɨ� � ɊɊ�ɆȾɊ�ɌȻ� ɋɩɨɪɟɞ� � � � ɢɫɯɨɞɨɬ� ɨɞ� ɥɟɤɭɜʃɟɬɨ�� ɭɫɩɟɲɧɨ�
ɢɡɥɟɤɭɜɚɧɢ�ɫɟ��ɫɚɦɨ����������D�������ɫɟ�ɭɦɪɟɧɢ����ɩɨɪɚɞɢ��ɬɟɠɢɧɚɬɚ�ɧɚ�ɡɚɛɨɥɭɜɚʃɟɬɨ�ɬɨɤɫɢɱɧɨɫɬɚ�ɧɚ�ɥɟɤɨɜɢɬɟ�
ɢ� � ɩɪɢɫɭɬɧɢɬɟ� ɛɪɨʁɧɢ� ɤɨɦɨɪɛɢɞɢɬɟɬɢ�� Ɉɞ� � ɢɫɥɟɞɭɜɚʃɟɜɨ� ɫɟ� � ɡɚɤɥɭɱɭɜɚ� � ɞɟɤɚ� ɥɟɤɭɜɚʃɟɬɨ� ɦɚ� ɆȾɊ� ±
ɬɭɛɟɪɤɭɥɨɡɚɬɚ�ɜɨ�ɫɜɟɬɨɬ��ɢ�ɜɨ��Ɋ�Ɇɚɤɟɞɨɧɢʁɚ�ɟ� �ɫɟɪɢɨɡɟɧ��ɬɟɪɚɩɟɜɫɤɢ�ɩɨɪɛɥɟɦ�ɫɨ�ɦɚɥ�ɩɪɨɰɟɧɬ�ɧɚ��ɭɫɩɟɲɧɨ��
ɢɡɥɟɤɭɜɚɧɢ��
Ʉɥɭɱɧɢ�ɡɛɨɪɨɜɢ��ɦɭɥɬɢɪɟɡɢɫɬɟɧɬɧɚ��ɬɭɛɟɪɤɭɥɨɡɚ��ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ ɨɞ�ɜɬɨɪɚ�ɥɢɧɢʁɚ��Ɋɢɮɚɞɢɧ��ɂɡɨɧɢɚɡɢɞ

���ȼɈȼȿȾ�
Ɍɭɛɟɪɤɭɥɨɡɚɬɚ� � ɫɟɭɲɬɟ� ɩɪɟɬɫɬɚɜɭɜɚ� ɨɝɪɨɦɟɧ� ɡɞɪɚɜɫɬɜɟɧ� ɩɪɨɛɥɟɦ� ɜɨ� ɫɜɟɬɨɬ�� ɋɩɨɪɟɞ� ɋɜɟɬɫɤɚ� ɡɞɪɚɜɫɬɜɟɧɚ�
ɨɪɝɚɧɢɡɚɰɢʁɚ��ɋɁɈ���ɩɪɨɰɟɧɟɬɨ�ɟ�ɞɟɤɚ�ɜɨ������ɝɨɞɢɧɚ������ɦɢɥɢɨɧɢ�ɥɢɰɚ�ɛɢɥɟ�ɛɨɥɧɢ�ɨɞ�ɬɭɛɟɪɤɭɥɨɡɚ�ɨɞ�ɤɨɢ�
����ɦɢɥɢɨɧɢ�ɛɢɥɟ�ɦɚɠɢ������ɦɢɥɢɨɧɢ�ɠɟɧɢ�ɢ���ɦɢɥɢɨɧ�ɛɢɥɟ�ɞɟɰɚ�������ɦɢɥɢɨɧ�ɏɂȼ�ɧɟɝɚɬɢɜɧɢ�ɥɢɰɚ��ɢ�����
���� ɏɂȼ�� ɥɢɰɚ��� ɇɚʁɝɨɥɟɦ� ɛɪɨʁ� ɨɞ� ɧɨɜɨɪɟɝɢɫɬɪɢɪɚɧɢɬɟ� ɫɥɭɱɚɢ� ɫɨ� ɌȻ� ɫɟ� ɫɤɨɧɰɟɧɬɪɢɪɚɧɢ� ɜɨ� �� ɡɟɦʁɢ� ɜɨ�
ɫɜɟɬɨɬ��ɂɧɞɢʁɚ��ɂɧɞɨɧɟɡɢʁɚ��Ʉɢɧɚ��ɇɢɝɟɪɢʁɚ��ɉɚɤɢɫɬɚɧ�ɢ�ȳɭɠɧɚ�Ⱥɮɪɢɤɚ���ȼɨ������ɝɨɞɢɧɚ�������ɦɢɥɢɨɧɢ�ɥɭɼɟ�
ɭɦɪɟɥɟ�ɨɞ�ɬɭɛɟɪɤɭɥɨɡɚ������ɦɢɥɢɨɧ�ɏɂȼ�ɧɟɝɚɬɢɜɧɢ�ɢ�����ɦɢɥɢɨɧɢ�ɏɂȼ�ɩɨɡɢɬɢɜɧɢ���Ɇɟɼɭ�ɫɦɪɬɧɢɬɟ�ɫɥɭɱɚɢ��
��������ɛɢɥɟ�ɦɚɠɢ����������ɠɟɧɢ�ɢ����������ɞɟɰɚ��

Ɋɟɡɢɫɬɟɧɰɢʁɚɬɚ��ɤɨɧ�ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢɬɟ�ɥɟɤɨɜɢ��ȺɌɅ��ɟ��ɡɞɪɚɜɫɬɜɟɧ�ɩɪɨɛɥɟɦ�ɤɨʁ�ɩɪɟɬɫɬɜɭɜɚ�ɡɚɤɚɧɚ�
ɡɚ�ɤɨɧɬɪɨɥɚɬɚ�ɧɚ�ɬɭɛɟɪɤɭɥɨɡɚɬɚ��ɧɚ�ɝɥɨɛɚɥɧɨ�ɧɢɜɨ������ȼɨ������ɝɨɞɢɧɚ�ɟɫɬɢɦɢɪɚɧɢ�ɫɟ���������ɥɢɰɚ�ɫɨ�ɆȾɊ�
ɌȻ� �ɬɭɛɟɪɤɭɥɨɡɚ� � ɪɟɡɢɫɬɧɟɬɧɚ� ɧɚʁɦɚɥɤɭ� ɧɚ� � ɢɡɨɧɢɚɡɢɞ� ɢ� � � ɪɢɮɚɦɩɢɰɢɧ�� ɢ� ɞɨɩɨɥɧɢɬɟɥɧɢ� ���� ���� ɥɢɰɚ� ɫɨ�
ɪɢɮɚɦɩɢɰɢɧ�ɪɟɡɢɫɬɟɧɬɧɚ�ɌȻ �ɊɊ�ɌȻ��ɢ� ���������ɫɦɪɬɧɢ�ɫɥɭɱɚɢ�ɫɨ�ɆȾɊ�ɌȻ����� �ɉɨʁɚɜɚɬɚ�ɧɚ�ɪɟɡɢɫɬɟɧɬɧɢ�ɢ�
ɆȾɊ�ɌȻ� ɫɥɭɱɚɢ� ɜɨ� Ɋɟɩɭɛɥɢɤɚ� Ɇɚɤɟɞɨɧɢʁɚ� ɟ� ɩɨɞ� ɤɨɧɬɪɨɥɚ� ȼɨ� ɩɟɪɢɨɞɨɬ� ɨɞ� � ����� � ɞɨ� ����� ɝɨɞɢɧɚ� � ɫɟ��
ɪɟɝɢɫɬɪɢɪɚɧɢ�ɫɚɦɨ�����ɫɨ��ɊɊ��ɆȾɊ�7Ȼ��
ɋɩɨɪɟɞ��ɦɟɯɚɧɢɡɦɨɬ��ɡɚ�ɧɚɫɬɚɧɭɜɚʃɟ��ɩɨɫɬɨʁɚɬ�ɞɜɚ�ɜɢɞɚ��ɧɚ��ɪɟɡɢɫɬɟɧɰɢʁɚ�ɤɨɧ�ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢɬɟ�ɥɟɤɨɜɢ�����
ɋɬɟɤɧɚɬɚ� ɢɥɢ� ɫɟɤɭɧɞɚɪɧɚ� ɪɟɡɢɫɬɟɧɰɢʁɚ� ɤɨɧ� ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢ� ɥɟɤɨɜɢ� ɤɨʁɚ� ɟ� ɪɟɡɭɥɬɚɬ� ɧɚ� ɧɟɚɞɟɤɜɚɬɧɢ�
ɬɟɪɚɩɟɜɫɤɢ�ɪɟɠɢɦɢ�ɤɨɢ�ɧɟ�ɫɟ�ɫɨɫɬɚɜɟɧɢ�ɨɞ�ɫɨɨɞɜɟɬɧɚɬɚ��ɩɨɬɪɟɛɧɚ�ɤɨɦɛɢɧɚɰɢʁɚ�ɧɚ�ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢ�ɥɟɤɨɜɢ�
ɲɬɨ� ɨɜɨɡɦɨɠɭɜɚ� ɫɟɥɟɤɰɢʁɚ� ɧɚ� ɪɟɡɢɫɬɟɧɬɧɢ� ɦɭɬɢɪɚɧɢ� ɫɨɟɜɢ� ɢ� ɩɪɢɦɚɪɧɚ� ɢɥɢ� ɢɧɢɰɢʁɚɥɧɚ� ɪɟɡɢɫɬɟɧɰɢʁɚ� ɤɨɧ�
ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢ�ɥɟɤɨɜɢ��ɲɬɨ��ɡɧɚɱɢ�ɞɟɤɚ�ɥɢɰɟɬɨ�ɟ�ɢɧɮɢɰɢɪɚɧɨ�ɫɨ�ɪɟɡɢɫɬɟɧɬɧɢ�ɌȻ�ɛɚɤɬɟɪɢɢ��ȼɚɠɧɨ�ɟ�ɞɚ�ɫɟ�
ɨɞɛɟɥɟɠɢ�ɞɟɤɚ�ɫɢɬɟ�ɫɥɭɱɚɢ�ɫɨ�ɆȾɊ�ɌȻ�ɜɨ�������������ɢ �����ɝɨɞɢɧɚ�ɜɨ�Ɋ�Ɇɚɤɟɞɨɧɢʁɚ� �ɫɟ�ɧɨɜɢ�ɫɥɭɱɚɢ�� �ɫɨ�
ɩɪɢɦɚɪɧɚ� � ɪɟɡɢɫɬɟɧɰɢʁɚ�� � ɲɬɨ� ɭɤɚɠɭɜɚ� ɧɚ� ɮɚɤɬɨɬ� ɞɟɤɚ� ɩɨʁɚɜɬɚ� ɧɚ�ɆȾɊ�ɌȻ� ɟ� ɪɟɡɭɥɬɚɬ� ɧɚ� ɬɪɚɧɫɦɢɫɢʁɚ� ɧɚ�
ɦɭɤɥɬɢ�ɪɟɡɢɫɬɟɧɬɧɢ� ɫɨɟɜɢ� � ɜɨ� ɨɤɨɥɢɧɚɬɚ�� � � ɢ� ɢɧɮɟɤɰɢʁɚ� ɫɨ� ɢɫɬɢɬɟ�� � ɚ� ɧɟ� ɧɚ� ɫɬɟɤɧɚɬɚ� ɪɟɡɢɫɬɟɧɰɢʁɚ� ɤɚɤɨ��
ɪɟɡɭɥɬɚɬ�ɨɞ�ɧɟɫɨɨɞɜɟɬɧɨ�ɥɟɤɭɜɚʃɟ�
Ʌɟɤɭɜɚʃɟɬɨ�ɧɚ�ɫɥɭɱɚɢɬɟ� �ɫɨ� �ɪɟɡɢɫɬɟɧɬɧɚ�ɢ�ɆȾɊ�ɌȻ� �ɟ�ɤɨɦɩɥɟɤɫɧɨ��ɋɟ�ɫɩɨɪɜɟɞɭɜɚ�ɜɨ� �ɩɨɞɨɥɝ� � ɜɪɟɦɟɧɫɤɢ�
ɩɟɪɢɨɞ� �� ɨɞ� ������ ɦɟɫɟɰɢ�� ɫɨ� ɤɨɦɛɢɧɚɰɢʁɚ� ɧɚ� � ɩɨɜɟʅɟ� ɥɟɤɨɜɢ� ɤɨɢ� � ɫɟ� � ɦɧɨɝɭ� ɩɨɫɤɚɩɢ�� ɫɨ� � ɩɨɝɨɥɟɦɚ��
ɬɨɤɫɢɱɧɨɫɬ��ɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ��ɭɫɩɟɲɧɨ�ɥɟɤɭɚɜɧɢɬɟ�ɟ�ɡɧɚɱɢɬɟɥɧɨ�ɩɨɦɚɥ������
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ϭϬϱϵ

ȼɨ������ɝɨɞɢɧɚ��ɫɚɦɨ� ���������ɫɥɭɱɚɢ�������ɨɞ�ɟɫɬɢɦɢɪɚɧɢɬɟ���������ɡɚɩɨɱɧɚɥɟ�ɫɨ�ɥɟɤɭɜɚʃɟ�ɧɚ�ɆȾɊ�ɌȻ��
ɲɬɨ�ɩɪɟɬɫɬɚɜɭɜɚ�ɡɝɨɥɟɦɭɜɚʃɟ�ɨɞ��������ɫɥɭɱɚɢ�ɜɨ�ɫɩɨɪɟɞɛɚ�ɫɨ������ɝɨɞɢɧɚ
Ƚɥɨɛɚɥɧɨ�� ɭɫɩɟɲɧɨɬɨ� ɥɟɤɭɜɚʃɟ� ɧɚ� ɆȾɊ�ɌȻ� ɫɥɭɱɚɢɬɟ� ɜɨ� ����� ɝɨɞɢɧɚ� ɢɡɧɟɫɭɜɚɲɟ� ����� ɚ� ɡɚ� ɟɤɫɬɪɟɦɧɨ�
ɪɟɡɢɫɬɟɧɬɢɬɟ�ɫɥɭɱɚɢ�ɫɨ�ɌȻ��ɏȾɊ�ɌȻ��������Ɇɟɼɭɬɨɚ��ɬɚɪɝɟɬɨɬ�ɨɞ������ɭɫɩɟɲɧɨ�ɥɟɤɭɜɚɧɢ�ɆȾɊ�ɌȻ�ɫɥɭɱɚɢ�ɡɚ�
�����ɝɨɞɢɧɚ�ɛɟɲɟ�ɞɨɫɬɢɝɧɚɬ�ɜɨ����ɨɞ�����ɡɟɦʁɢ�ɢ�ɬɟɪɢɬɨɪɢɢ�ɤɨɢ�ɞɚɜɚɚɬ�ɢɫɯɨɞ�ɧɚ�ɥɟɤɭɜɚʃɟ���ɜɤɥɭɱɭɜɚʁʅɢ�ɢ�
ɬɪɢ�ɨɞ�ɧɚʁɦɧɨɝɭ�ɨɩɬɨɜɚɪɟɧɢɬɟ�ɡɟɦʁɢ�ɫɨ�ɆȾɊ�ɌȻ��ȿɫɬɨɧɢʁɚ��ȿɬɢɨɩɢʁɚ�ɢ�Ɇɢɚɧɦɚɪ��

��ɐȿɅ
ɐɟɥɬɚ�ɧɚ��ɢɫɥɟɞɭɜɚʃɟɬɨ�ɟ��ɞɚ�ɫɟ��ɩɪɢɤɚɠɚɬ�ɫɩɟɰɢɮɢɱɧɨɫɬɢɬɟ��ɜɨ�ɥɟɤɭɜɚʃɟ�ɧɚ����ɆȾɊ��ɬɭɛɟɪɤɭɥɨɡɚ���ɤɚɤɨ�ɢ�
ɪɟɡɭɥɬɚɬɢɬ�ɨɞ�ɥɟɤɭɜɚʃɟɬɨ�ɧɚ��ɆȾɊ�ɌȻ�ɜɨ�Ɋ�Ɇɚɤɟɞɨɧɢʁɚ�ɜɨ�ɩɟɪɢɨɞɨɬ������������

���ɆȺɌȿɊɂȳȺɅ�ɂ�ɆȿɌɈȾɂ
ɉɨɞɚɬɨɰɢɬɟ� ɡɚ� ɨɜɚ� ɢɫɥɟɞɭɜɚʃɟ� ɫɟ� ɞɨɛɢɟɧɢ� ɨɞ� ɟɥɟɤɬɪɨɧɫɤɢɨɬ� Ɋɟɝɢɫɬɚɪ� ɡɚ� ɆȾɊ�ɌȻ� � ɜɨ� ȳɁɍ� ɂɧɫɬɢɬɭɬ� ɡɚ�
ɛɟɥɨɞɪɨɛɧɢ�ɡɚɛɨɥɭɜɚʃɚ�ɢ�ɬɭɛɟɪɤɭɥɨɡɚ��ɨɞ������ɞɨ������ɝɨɞɢɧɚ�ɪɟɝɢɫɬɪɢɪɚɧɢ�ɫɟ����ɩɚɰɢɟɧɬɢ�ɫɨ�ɊɊ��ɆȾɊ�
ɌȻ���ɤɚɤɨ�ɢ��ɩɨɞɚɬɨɰɢ�ɨɞ�ɧɚʁɧɨɜɢɬɟ�ɜɨɞɢɱɢ��ɡɚ�ɥɟɤɭɜɚʃɟ�ɧɚ�ɆȾɊ�ɬɭɛɟɪɤɭɥɨɡɚ

��ɊȿɁɍɅɌȺɌɂ
ɋɩɨɪɟɞ��ɧɨɜɢɬɟ�ɩɪɟɩɨɪɚɤɢ�� �ɧɚ�ɋɁɈ������ɤɥɚɫɢɮɢɤɚɰɢʁɚɬɚ�ɧɚ�ɥɟɤɨɜɢɬɟ�ɤɨɢ�ɫɟ�ɩɪɟɩɨɪɚɱɭɜɚɚɬ�ɡɚ�ɥɟɤɭɜɚʃɟ�ɧɚ��
ɊɊ�ɆȾɊ�Ɍ%���ɟ�ɩɪɢɤɚɠɚɧɚ�ɧɚ�Ɍɚɛɟɥɚ���

Ɍɚɛɟɥɚ������Ʉɥɚɫɢɮɢɤɚɰɢʁɚ�ɧɚ�ɥɟɤɨɜɢɬɟ�ɩɪɟɩɨɪɚɱɚɧɢ�ɡɚ��ɥɟɤɭɜɚʃɟ�ɧɚ�ɊɊ�ɆȾɊ�ɌȻ
$��)OXRURTXLQRORQHV���� /HYRIOR[DFLQ�

0R[LIOR[DFLQ�
*DWLIOR[DFLQ�

/I[�
0I[�
*I[�

%��6HFRQG�OLQH�LQMHFWDEOH�DJHQWV�
���

$PLNDFLQ�
&DSUHRP\FLQ�
.DQDP\FLQ�
�6WUHSWRP\FLQ��

$P
&P
.P
�6��

&�� 2WKHU� FRUH� VHFRQG�OLQH�
DJHQWV�

(WKLRQDPLGH� �� 3URWKLRQDPLGH�
&\FORVHULQH���7HUL]LGRQH�
/LQH]ROLG�
&ORID]LPLQH�

(WR���3WR�&V���
&V�7UG�
/]G�
&I]�

'�� $GG�RQ� DJHQWV� �QRW� SDUW� RI�
WKH�FRUH�0'5�7%�UHJLPHQ��

'�� 3\UD]LQDPLGH�
(WKDPEXWRO�
+LJK�GRVH�LVRQLD]LG�

=�
(�
+K��

'�� %HGDTXLOLQH�
'HODPDQLG�

%GT�
'OP�

'�� S�DPLQRVDOLF\OLF�DFLG�
,PLSHQHP�FLODVWDWL
0HURSHQHP�
$PR[LFLOOLQ�FODYXODQDWH� ��
�7KLRDFHWD]RQH�

3$6
,SP�
0SP�
$P[�&OY�
�7��

ɋɩɨɪɟɞ�ɧɨɜɢɬɟ�ɞɟɮɢɧɢɰɢɢ�ɧɚ�ɋɁɈ������ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ�ɨɞ�ɜɬɨɪɚ�ɥɢɧɢʁɚ ɫɟ�ɨɧɢɟ�ɥɟɤɨɜɢ�ɢɥɢ�ɚɝɟɧɫɢ��ɤɨɢ�
ɫɟ� ɩɪɢɦɟɧɭɜɚɚɬ� � ɫɚɦɨ� � ɡɚ� ɥɟɤɭɜɚʃɟ� � ɧɚ� ɪɟɡɢɫɬɟɧɬɧɚ� � ɬɭɛɟɪɤɭɥɨɡɚ� ɚ� � ɨɫɧɨɜɧɢ� ɢɥɢ� � ɫɭɲɬɢɧɫɤɢ�
ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ�ɨɞ�ɜɬɨɪɚ��ɥɢɧɢʁɚ� ɫɟ��ɨɧɢɟ��ɤɨɢ�ɫɟ�ɤɥɚɫɢɮɢɰɢɪɚɧɢ ɜɨ���ɝɪɭɩɢɬɟ�Ⱥ�ȼ�ɋ
Ɉɜɢɟ���ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ�ɫɟ�ɩɪɢɦɟɧɭɜɚɚɬ��ɤɨɪɢɫɬɟʁʅɢ�ɧɟɤɨɥɤɭ�ɬɟɪɚɩɟɜɫɤɢ�ɪɟɠɢɦɢ�
��ɋɬɚɧɞɚɪɞɟɧ��ɤɨɧɜɟɧɰɢɨɧɚɥɟɧ�ɪɟɠɢɦ��ɡɚ�ɥɟɤɭɜɚʃɟ�ɧɚ�ɊɊ�ɆȾɊ��ɏȾɊ�ɌȻ
Ɉɜɨʁ� � ɬɟɪɩHɜɫɤɢ� � ɪɟɠɢɦ� ɫɟ� ɤɨɪɢɫɬɢ� ɜɨ� ɨɬɫɭɫɬɜɨ� ɧɚ� ɢɧɞɢɜɢɞɭɚɥɟɧ� ȾɋɌ�� ɬɟɫɬ� ɧɚ� � ɪɟɡɢɫɬɟɧɰɢʁɚ� ɤɨɧ�
ɚɧɬɢɬɭɛɪɤɭɥɨɬɢɰɢɬɟ������ ɋɢɬɟ� ɩɚɰɢɟɧɬɢ� ɫɟ� ɞɟɮɢɧɢɪɚɧɢ� ɜɨ� ɟɞɧɚ� ɝɪɭɩɚ� ɢɥɢ� ɤɚɬɟɝɨɪɢʁɚ� ɢ� ɞɨɛɢɜɚɚɬ� ɢɫɬ�
ɬɟɪɚɩɟɜɫɤɢ�ɪɟɠɢɦ�ɤɨʁ�ɝɢ�ɫɨɞɪɠɢ�ɫɥɟɞɧɢɬɟ�ɥɟɤɨɜɢ��

��.P�/I[�(WR�&V�=�����/I[�(WR�&V�=
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ϭϬϲϬ

ȼɨ�ɢɧɢɰɢʁɚɥɧɚɬɚ�ɮɚɡɚ�ɫɟ�ɚɩɥɢɰɢɪɚɚɬ����ɥɟɤɚ�ɜɨ�ɜɪɟɦɟɬɪɚɟʃɟ�ɨɞ���ɦɟɫɟɰɢ��ɤɚʁ ɧɚʁɝɨɥɟɦ�ɛɪɨʁ�ɨɞ�ɩɚɰɢɟɧɬɢɬɟ��
Ʉɨɧɬɢɧɭɢɪɚɧɚɬɚ�ɮɚɡɚ�ɛɟɡ�ɩɚɪɟɧɬɟɪɚɥɟɧ�ɥɟɤ�ɬɪɚɟ�ɦɢɧɢɦɭɦ����ɦɟɫɟɰɢ�ɫɨ�ɩɪɢɟɦɧɚ�ɧɚ�����ɚɧɬɢɬɭɛɪɤɭɥɨɬɢɰɢ��

���ɂɇȾɂȼɂȾɍȺɅȿɇ�ɄɈɇȼȿɇɐɂɈɇȺɅȿɇ�ɊȿɀɂɆ�ɁȺ�ɅȿɄɍȼȺȵȿ�ɇȺ��ɊɊ�ɆȾɊ�ɏȾɊ�ɌȻ
ɂɧɞɢɜɢɞɭɚɥɧɢɨɬ�ɬɟɪɚɩɟɜɫɤɢ�ɪɟɠɢɦ��ɧɚ�ɥɟɤɭɜɚʃɟɬɨ�ɫɟ�ɛɚɡɢɪɚ�ɧɚ�ɩɨɞɚɬɨɤɨɬ�ɡɚ�ɩɪɟɬɯɨɞɧɨ�ɥɟɤɭɜɚʃɟ�ɧɚ�ɫɟɤɨʁ�
ɩɚɰɢɟɧɬ� ɤɚɤɨ� ɢ� ɧɚ� ɞɨɛɢɟɧɢɬɟ� ɢɧɞɢɜɢɞɭɥɚɧɢ� ɪɟɡɭɥɬɚɬɢ� ɨɞ� ȾɋɌ�Ʉɚʁ� ɩɚɰɢɟɧɬɢ� ɫɨ� ɊɊ�ɌȻ� ɢɥɢ� ɆȾɊ�ɌȻ� � ɜɨ��
ɥɟɤɭɜɚʃɟɬɨ� � ɫɟ� � � ɜɤɥɭɱɭɜɚɚɬ� � ɧɚʁɦɚɥɤɭ� �� ɟɮɢɤɚɫɧɢ� ɥɟɤɨɜɢ� ɡɚ� ɜɪɟɦɟ� � ɧɚ� ɢɧɢɰɢʁɚɥɧɚɬɚ� �ɮɚɡɚ� ɧɚ� ɥɟɤɭɜɚʃɟ� ��
ɜɨɨɛɢɱɚɟɧɨ����ɦɟɫɟɰɢ���ɜɤɥɭɱɭɜɚʁɼɢ�ɝɨ�ɩɢɪɚɡɢɧɚɦɢɞɨɬ�ɢ���ɟɫɟɧɰɢʁɚɥɧɢ��ɥɟɤɨɜɢ�ɨɞ�ɜɬɨɪɚɬɚ�ɥɢɧɢʁɚ�ɢ�ɬɨɚ�ɟɞɟɧ�
ɨɞ�ɝɪɭɩɚɬɚ�Ⱥ��ɟɞɟɧ�ɨɞ�ɝɪɭɩɚɬɚɚ��Ȼ��ɧɚʁɦɚɥɤɭ����ɨɞ�ɝɪɭɩɚɬɚ��ɐ��Ⱥɤɨ��ɦɢɧɢɦɭɦɨɬ�ɨɞ�ɟɮɢɤɚɫɧɢ�ɥɟɤɨɜɢ�ɧɟ�ɦɨɠɟ�
ɞɚ�ɫɟ�ɩɨɫɬɢɝɧɟ��ɫɟ��ɞɨɞɚɜɚ�ɟɞɟɧ��ɥɟɤ�ɨɞ�ɝɪɭɩɚɬɚ�Ⱦ��ɢ��ɟɞɟɧ�ɨɞ ɝɪɭɩɚɬɚ�Ⱦ���ɞɨ��ɩɨɫɬɢɝɧɭɜɚʃɟ��ɧɚ�ɜɤɭɩɟɧ�ɛɪɨʁ�ɨɞ���
��ɟɮɢɤɚɫɧɢ�ɥɟɤɚ��Ʉɨɧɬɢɧɭɢɪɚɧɬɚ�ɮɚɡɚ�ɫɟ�ɫɩɪɨɜɟɞɭɜɚ�ɫɨ�ɩɢɪɚɡɢɧɚɦɢɞ�ɢ����ɢ�ɩɨɜɟʅɟ�ɥɟɤɨɜɢ�ɨɞ�ɜɬɨɪɬɚ�ɥɢɧɢʁɚ�
ɜɨ��ɬɪɚɟʃɟ�ɨɞ�ɧɚɥɦɚɥɤɭ�����ɦɟɫɟɰɢ����

��ɄɊȺɌɈɄ��ɊȿɀɂɆ�ɁȺ�ɅȿɄɍȼȺȵȿ�ɇȺ��ɊɊ��ɆȾɊ�ɌȻ�ɄȺȳ���ȼɈɁɊȺɋɇɂ�ɂ�ȾȿɐȺ
ȼɨ��ɧɨɜɢɨɬ��ɉɪɢɪɚɱɧɢɤ��ɧɚ��ɋɜɟɬɫɤɚɬɚ��Ɂɞɪɚɜɫɬɟɧɚ�Ɉɪɝɚɧɢɡɚɰɢʁɚ�ɨɞ�������ɝɨɞɢɧɚ�ɫɟ��ɧɚɩɪɚɜɟɧɢ�ɫɭɲɬɢɧɫɤɢ��
ɩɪɨɦɟɧɢ�ɜɨ�ɥɟɤɭɜɚʃɟɬɨ�ɧɚ�ɪɟɡɢɫɬɟɧɬɧɚɬɚ�ɬɭɛɟɪɤɭɥɨɡɚ��ɫɨ�ɩɪɢɦɟɧɚ�ɢ�ɧɚ�ɤɪɚɬɤɢɨɬ��ɪɟɠɢɦ��ɡɚ�ɥɟɤɭɜɚʃɟ�ɧɚ��ɊɊ��
ɆȾɊ�ɌȻ���Ʉɪɚɬɤɢɨɬ��ɆȾɊ�ɌȻ��ɪɟɠɢɦ�ɫɟ�ɩɪɟɩɪɚɱɭɜɚ ɤɚʁ�ɩɚɰɢɟɧɬɢ�ɫɨ�ɊɊ�ɌȻ�ɢɥɢ�ɆȾɊ�ɌȻ�ɤɨɢ�ɩɪɟɞɯɨɞɧɢɨ�ɧɟ�
ɫɟ� ɥɟɤɭɜɚɧɢ� ɫɨ� ɜɬɨɪɚ� ɥɢɧɢʁɚ� � ɧɚ� ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɰɢ�� ɢ� ɤɚʁ� ɤɨɢ� ɟ� ɢɫɤɥɭɱɟɧɚ� ɪɟɡɢɫɬɟɧɰɢʁɚɬɚ� ɤɨɧ�
ɮɥɭɨɪɨɤɢɧɨɥɨɧɢɬɟ� ɢ� ɩɚɪɟɧɬɟɪɚɥɧɢɬɟ� ɥɟɤɨɜɢ� ɨɞ� ɜɬɨɪɚ� ɥɢɧɢʁɚ�� ɢɥɢ� ɢɫɬɚɬɚ� ɟ� ɧɟɜɨɥɦɨɠɧɚ�� ɬ�ɟ�� ɢɫɤɥɭɱɟɧɚ� ɟ�
ɟɤɫɬɟɧɡɢɜɧɨ� ɪɟɡɢɫɬɟɧɬɧɚ��ɬɭɛɟɪɤɭɥɨɡɚ��Ʉɪɚɬɤɢɨɬ��ɪɟɠɢɦ��ɡɚ�ɥɟɤɭɜɚʃɟ�ɧɚ�ɆȾɊ�ɌȻ��ɫɟ��ɫɩɪɨɜɟɞɭɜɚ��ɜɨ��ɬɪɚɟʃɟ�
ɨɞ��������ɦɟɫɟɰɢ�ɢ�ɟ�ɫɬɚɧɞɚɪɞɢɡɢɪɚɧ ɜɨ�ɫɨɞɪɠɢɧɚɬɚ�ɢ�ɜɪɟɦɟɬɪɚɟʃɟɬɨ��Ʉɪɚɬɤɢɨɬ�ɬɟɪɚɩɢɫɤɢ�ɪɟɠɢɦ�ɫɟ�ɫɨɫɬɨɢ�
ɨɞ�ɫɥɟɞɧɚɬɚ�ɤɨɦɛɢɧɚɰɢʁɚ�ɧɚ�ɥɟɤɨɜɢ�����

�.P� 0I[� 3UR� &I]� = ± +�KLJK�GR]H�± (�����0I[� &I]� =�± (
.P �.DQDPLFLQ��0I[ �0R[LIOR[VDFLQ��3UR �3URWLRQDPLG��&I] �&ORID]DPLQH��= �3LUD]LQDPLGH��+�KLJK�GR]H �+LJK�
GR]H�,]RQLD]LG���(� (WKDPEXWRO�
ȼɨ��ɢɧɬɟɧɡɢɜɧɚɬɚ� �ɢɥɢ�ɢɧɢɰɢʁɚɥɧɚ� � � �ɮɚɡɚ��ɫɟ�ɜɤɥɭɱɟɧɢ� ���ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ� �ɜɨ ɬɪɚɟʃɟ�ɨɞ� ���ɦɟɫɟɰɢ��ɧɨ�
ɦɨɠɟ�ɢɧɢɰɢʁɚɥɧɚɬɚ��ɮɚɡɚ�ɧɚ�ɥɟɤɭɜɚʃɟ�ɞɚ�ɟ�ɩɪɨɞɨɥɠɟɧɚ�ɞɨ���ɦɟɫɟɰɢ�ɜɨ�ɫɥɭɱɚʁ��ɧɚ��ɨɬɫɭɫɬɜɨ��ɧɚ���ɤɨɧɜɟɪɡɢʁɚ�ɧɚ�
ɫɩɭɬɭɦɨɬ����ɧɟɝɚɬɢɜɢɡɚɰɢʁɚ����ɚ�ɜɨ�ɤɨɧɬɢɧɭɢɪɚɧɚɬɚ��ɮɚɡɚ��ɫɟ�ɜɤɥɭɱɟɧɢ����ɚɧɬɢɬɭɛɟɪɤɭɥɨɬɢɰɢ�ɜɨ��ɬɪɚɟʃɟ�ɨɞ�����
ɦɟɫɟɰɢ�
ȼɨ�Ɋ��Ɇɚɤɟɞɨɧɢʁɚ�ɜɨ�ɩɟɪɢɨɞɨɬ�������������ɥɟɤɭɜɚɧɢ�ɫɟ�����ɫɥɭɱɚɢ�ɫɨ��ɊɊ�ɆȾɊ�ɌȻ�
Ʉɚʁ�ɫɢɬɟ�ɥɟɤɭɜɚɧɢ�ɫɥɭɱɚɢ�ɟ�ɩɪɢɟɦɟɧɭɜɚɧ� �ɢɧɞɢɜɢɞɭɚɥɧɢɨɬ�ɤɨɧɜɟɧɰɢɨɧɚɥɟɧ��ɪɟɠɢɦ�ɫɨ�ɩɪɟɞɯɨɞɧɨ�ɧɚɩɪɚɜɟɧ��
ȾɋɌ���ɉɪɨɫɟɱɧɨɬɨ��ɜɪɟɦɟ�ɧɚ�ɥɟɤɭɜɚʃɟ��ɢɡɧɟɫɭɜɚɲɟ����ɦɟɫɟɰɢ�ɢ�����ɞɟɧɚ��
Ɋɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɥɟɤɭɜɚʃɟɬɨ�ɫɟ�ɩɪɢɤɚɠɚɢ�ɧɚ�ɝɪɚɮɢɤɨɧ��

Ƚɪɚɮɢɤɨɧ�����ɂɫɯɨɞ�ɨɞ�ɥɟɤɭɜɚʃɟɬɨ�ɧɚ�ɛɨɥɧɢɬɟ�ɫɨ�ɊɊ��ɆȾɊ�ɌȻ

��ȾɂɋɄɍɋɂȳȺ
Ɋɟɡɢɫɬɟɧɰɢʁɚɬɚ�ɤɨɧ�ɚɧɬɢɬɭɛɟɪɤɭɥɨɡɧɢɬɟ�ɥɟɤɨɜɢ��ȺɌɅ��ɟ�ɨɝɪɨɦɟɧ��ɡɞɪɚɜɫɬɜɟɧ�ɩɪɨɛɥɟɦ�ɤɨʁ�ɩɪɟɬɫɬɚɜɭɜɚ�ɡɚɤɚɧɚ�
ɡɚ�ɞɨɫɬɢɝɧɚɬɢɨɬ ɩɪɨɝɪɟɫ�ɜɨ�ɤɨɧɬɪɨɥɚɬɚ�ɧɚ�ɬɭɛɟɪɤɭɥɨɡɚɬɚ�ɧɚ�ɝɥɨɛɚɥɧɨ�ɧɢɜɨ���Ʌɟɤɭɜɚʃɟɬɨ�ɧɚ���ɪɟɡɢɫɬɟɧɬɧɚ��ɢ�
ɆȾɊ�ɌȻ��ɟ�ɫɟɪɢɨɡɟɧ�ɬɟɪɚɩɟɜɫɤɢ�ɩɪɨɛɥɟɦ
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ϭϬϲϭ

ɋɩɨɪɟɞ�ɞɨɫɟɝɚɲɧɢɬɟ�ɩɪɟɩɨɚɤɢ�ɧɚ�ɋɁɈ�ɥɟɤɭɜɚʃɟɬɨ�ɧɚ�ɧɚʁɝɨɥɟɦ�ɛɪɨʁ�ɧɚ�ɫɥɭɱɚɢɬɟ�ɫɨ�ɆȾɊ�ɌȻ�ɬɪɚɟ����ɦɟɫɟɰɢ�
ɫɨ�ɥɟɤɨɜɢ�ɨɞ�ɜɬɨɪɚ�ɥɢɧɢʁɚ��ɚ ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɭɫɩɟɲɧɨ�ɥɟɤɭɜɚɧɢ�ɟ�ɦɧɨɝɭ��ɩɨɦɚɥ��ɋɩɨɪɟɞ�ɝɥɨɛɚɥɧɢɨɬ�ɢɡɜɟɲɬɚʁ�ɧɚ�
ɋɁɈ�ɡɚ������ ɝɨɞɢɧɚ�� ɫɚɦɨ� ����ɨɞ�ɫɥɭɱɚɢɬɟ� ɫɨ�ɆȾɊ�ɌȻ�ɢɦɚɚɬ� ɭɫɩɟɲɧɨ� ɥɟɤɭɜɚʃɟ��ɢɚɤɨ� ɝɥɨɛɚɥɧɢɨɬ� ɬɚɪɝɟɬ�
ɢɡɧɟɫɭɜɚɲɟ� ���� ����� �ɋɚɦɨ� ��� ɨɞ� ���� ɡɟɦʁɢ� � ɝɨ� ɞɨɫɬɢɝɧɚɥɟ� ɬɚɪɝɟɬɨɬ� ɨɞ� ���� ɭɫɩɟɲɧɨ� ɥɟɤɭɜɚɧɢ� ɫɥɭɱɚɢ� ɫɨ�
ɆȾɊ�ɌȻ��
ɇɚʁɜɚɠɧɢ�ɩɪɢɱɢɧɢ�ɡɚ�ɝɨɥɟɦɢɨɬ�ɩɪɨɰɟɧɬ�ɧɚ�ɧɟɭɫɩɟɲɧɨ�ɥɟɤɭɜɚɧɢ�ɫɥɭɚɱɚɢ�ɫɨ�ɆȾɊ�ɌȻ��ɫɟ�ɞɨɥɝɢɬɟ�ɬɟɪɚɩɟɜɫɤɢ�
ɪɟɠɢɦɢ���ɱɟɫɬɚɬɚ�ɩɨʁɚɜɚ�ɧɚ�ɧɟɫɚɤɚɧɢ�ɪɟɚɤɰɢɢ�ɨɞ�ɥɟɤɨɜɢɬɟ��ɩɪɟɤɢɧɢɬɟ�ɜɨ�ɬɟɪɚɩɢʁɚ��ɤɚɤɨ�ɢ�ɦɚɧɢɮɟɫɬɢɪɚʃɟɬɨ�
ɧɚ�ɏȾɊ�ɌȻ�
ȼɨ�Ɋ�Ɇɚɤɟɞɨɢʁɚ��ɜɨ�ɩɟɪɢɨɞɨɬ�������������ɫɟ�ɥɟɤɭɜɚɧɢ����ɛɨɥɧɢ�ɫɨ��ɊɊ�ɆȾɊ�ɌȻ���ȼɨ�ɥɟɤɭɜɚʃɟɬɨ��ɟ�ɩɪɢɦɟɧɟɬ�
ɤɨɧɜɟɧɰɢɨɧɚɥɧɢɨɬ�ɢɧɞɜɢɜɢɞɭɚɥɟɧ��ɪɟɠɢɦ�ɧɚ�ɥɟɤɭɜɚʃɟ��ɋɩɨɪɟɞ���ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɥɟɤɭɜɚʃɟɬɨ�ɫɚɦɨ��������ɫɟ�
ɭɫɩɟɲɧɨ�ɢɡɥɟɤɭɜɚɧɢ��ɚ��������ɭɦɪɟɧɢ��ɇɚ�ɝɥɨɨɛɚɥɧɨ�ɧɢɜɨ��ɫɩɨɪɟɞ�ɩɨɞɚɬɨɰɢɬɟ�ɨɞ������ɝɨɞɢɧɚ��ɩɪɨɰɟɧɬɨɬ�ɧɚ�
ɢɡɥɟɤɭɜɚɧɢ� ɟ� � ɩɨɜɢɫɨɤ� � ������� � ɧɨ� ɩɪɨɰɟɧɬ� ɧɚ� ɟɝɡɢɬɢɪɚɧɢ� � ɟ� ɫɥɢɱɟɧ� ɫɨ� ɨɧɨʁ� ɤɚʁ� ɧɚɲɢɬɟ� ɛɨɥɧɢ� ����� �� ȼɨ�
ɋɪɛɢʁɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɢɡɥɟɤɭɜɚɧɢ�ɛɨɥɧɢ�ɫɨ���ɆȾɊ�ɌȻ�ɟ������ɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɭɦɪɟɧɢ�ɛɨɥɧɢ�ɨɞ�ɨɜɚ�ɡɚɛɨɥɭɜɚʃɟ�
ɟ�������������ȼɨ�Ȼɭɝɚɪɢʁɚ�ɤɨʁɚ�ɜɨ������ɝɨɞɢɧɚ�ɢɦɚɥɚ�ɜɤɭɩɧɨ����ɛɨɥɧɢ�ɫɨ�ɆȾɊ�ɌȻ��Ɉɞ��ɧɢɜ������ɫɟ�ɭɫɩɟɲɧɨ�
ɢɡɥɟɤɭɜɚɧɢ������ȼɨ�Ɋɨɦɚɧɢʁɚ�ɤɨʁɚ�ɢɦɚ�ɡɧɚɱɢɬɟɥɧɨ�ɩɨɜɢɫɨɤɚ�ɢɧɰɢɞɟɧɰɚɚ�ɢ�ɩɨɝɨɥɟɦ�ɛɪɨʁ�ɧɚ�ɛɨɥɧɢ�ɫɨ�ɆȾɊ�ɌȻ��
ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɢɡɥɟɤɭɜɚɧɢ�ɟ� ɡɧɚɱɢɬɟɥɧɨ�ɩɨɧɢɡɨɤ� �ɢ�ɫɟ�ɞɜɢɠɢ�ɦɟɼɭ���� ɢ����������ɇɨ�ɡɚ�ɪɚɡɥɢɤɚ�ɨɞ�ɧɢɜ�ɜɨ�
ɢɫɬɨɱɧɨ�ɦɟɞɢɬɟɪɚɧɫɤɢɨɬ�ɪɟɝɢɨɧ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɢɡɥɟɤɭɜɚɧɢ�ɨɞ��ɆȾɊ�ɌȻ�ɟ�ɡɧɚɱɢɬɟɥɧɨ�ɩɨɜɢɫɨɤ�ɢ�ɢɡɧɟɫɭɜɚ�����
��������

��ɁȺɄɅɍɑɈɄ
Ʌɟɤɭɜɚʃɟɬɨ�ɦɚ�ɦɭɥɬɢɪɟɡɢɫɬɟɧɬɧɚɬɚ�ɬɭɛɟɪɤɭɥɨɡɚɬɚ��ɟ�ɫɟɭɲɬɟ��ɫɟɪɢɨɡɟɧ��ɬɟɪɚɩɟɜɫɤɢ�ɩɨɪɛɥɟɦ�ɫɨ�ɦɚɥ�ɩɪɨɰɟɧɬ�
ɧɚ� � ɭɫɩɟɲɧɨ� � ɢɡɥɟɤɭɜɚɧɢ� �� ȼɨ�Ɋ�Ɇɚɤɟɞɨɧɢʁɚ� ɫɨ� ɩɪɢɦɟɧɚ� � ɧɚ� � ɤɨɧɜɟɧɰɢɨɧɚɥɧɢɨɬ� ɢɧɞɢɜɢɞɭɚɥɟɧ� ɪɟɠɢɦ�� ɜɨ�
ɩɟɪɢɨɞɨɬ������������ɨɞ�ɜɤɭɩɧɨ����ɛɨɥɧɢ�ɫɨ�ɆȾɊ�ɌȻ��ɫɚɦɨ�������ɫɟ�ɭɫɩɟɲɧɨ��ɢɡɥɟɤɭɜɚɧɢ��ɢ�������ɭɦɪɟɧɢ��
ɲɬɨ�ʁɚ��ɧɚɦɟɬɧɭɜɚ�ɩɨɬɪɟɛɚɬɚ�ɨɞ�ɩɨɝɨɥɟɦɢ��ɡɚɥɨɠɛɢ��ɡɚ ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɩɪɨɰɟɧɬɨɬɨɬ��ɧɚ�ɭɫɩɟɲɧɨ�ɢɡɥɟɤɭɜɚɧɢ�
�ɤɚɤɨ�ɜɚɠɟɧ��ɫɟɝɦɟɧɬ��ɜɨ�ɤɨɧɬɪɨɥɚɬɚ�ɧɚ�ɬɭɛɟɪɤɭɥɨɡɚɬɚ
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