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0LUH�6SDVRY
)DFXOW\�RI�0HGLFDO�6FLHQFH��8QLYHUVLW\ Ä*RFH�'HOFHY³� 6WLS� 5HSXEOLF�RI�1RUWK�0DFHGRQLD��

PLUH�VSDVRY#XJG�HGX�PN
,FNR�*MRUJRVNL

)DFXOW\�RI�1DWXUDO�6FLHQFHV�DQG�0DWKHPDWLFV��8QLYHUVLW\�Ä6W��&\ULO�DQG�0HWKRGLXV³� 6NRSMH� 5HSXEOLF�RI�
1RUWK�0DFHGRQLD� LFNR�JMRUJRVNL#JPDLO�FRP

$EVWUDFW��7KH�DOOHUJLF�UHDFWLRQ�RU�W\SH�,�K\SHUVHQVLWLYLW\�LV�D�K\SHUVHQVLWLYH�GLVRUGHU�WR�WKH�LPPXQH�V\VWHP��ZKLFK�
RFFXUV� E\� LQJUHVV� RI� QRQ�SDWKRJHQLF� DJHQWV� IURP� WKH� H[WHUQDO� HQYLURQPHQW� LQ� WKH� ERG\�� $QWLJHQV�� LQ� WKLV� FDVH�
DOOHUJHQV��DUH� VXEVWDQFHV� IURP� WKH�HQYLURQPHQW� WKDW�DUH�KDUPOHVV� WR�PRVW�SHRSOH�� ,Q�DOOHUJLHV� WKHUH� LV�DQ� LQKHUHQW�
WHQGHQF\�WR�LQKHULW�WKH�JHQHV�WKDW�PDNH�WKHVH�SHRSOH�VXVFHSWLEOH�WR�DOOHUJLHV��5DSLG�VHQVLWL]DWLRQ�PD\�RFFXU�DV�D�ORFDO�
UHDFWLRQ��ZKLFK� LV� MXVW�XQSOHDVDQW� �VHDVRQDO� UKLQLWLV�RU�KD\� IHYHU���VHYHUH�H[KDXVWLRQ��DVWKPD���RU�FXOPLQDWLQJ� LQ�D�
IDWDO� V\VWHPLF�GLVRUGHU� �DQDSK\OD[LV���$OOHUJHQV� LQ� WKH�ERG\�DUH� LQVHUWHG�E\� LQKDODWLRQ�� LQJHVWLRQ�RU� LQMHFWLRQ��DQG�
PRYH� WR�PXFRXV�PHPEUDQHV��ZKHUH� WKH\�DUH�DFFHSWHG�E\�7�O\PSKRF\WHV��71�� O\PSKRF\WHV�SURGXFH� ,/����ZKLFK�
VWLPXODWH� %�O\PSKRF\WHV� WR� GLIIHUHQWLDWH� LQWR� SODVPD� FHOOV�� 7KHVH� FHOOV� H[FUHWH� ,J(�� ZKLFK� UHFRJQL]H� DOOHUJHQV��
([FUHWHG�,J(�DQWLERGLHV�VHQVLWL]H�PDVW�FHOOV�WKDW�RULJLQDWH�IURP�WKH�ERQH�PDUURZ��:KHQ�VHQVLWL]HG�LQGLYLGXDOV�DJDLQ�
H[SRVH� WKHPVHOYHV� WR�DQ�DOOHUJHQ� IURP� WKH�H[WHUQDO�HQYLURQPHQW�� WKH\�ELQG� WR� VSHFLILF� ,J(�DQWLERGLHV� WR� WKH�PDVW�
FHOOV� �PHPRU\� FHOOV��� ZKHUHE\� YDULRXV� PHGLDWRUV� DUH� H[FUHWHG�� FDXVLQJ� LQIODPPDWRU\� UHVSRQVH�� PXFXV� VHFUHWLRQ��
YDVRFRQVWULFWLRQ�RI�EORRG�YHVVHOV��DQG�VSDVP�RI�WKH�DLUZD\V�
7KH� DLP� RI� WKH� VWXG\�ZDV� WR� LQYHVWLJDWH� WKH� DOOHUJHQLF� HIIHFW� RI�'DXFXV� FDURWWH� RQ� WKH� FKDQJH� LQ� WKH� QXPEHU� RI�
OHXNRF\WHV��O\PSKRF\WHV��PRQRF\WHV��JUDQXORF\WHV��EDVRSKLOV��DQG�LPPXQRJOREXOLQV�DV�LPSRUWDQW�FRPSRQHQWV�RI�WKH�
LPPXQH�V\VWHP��)URP� WKH�SROOHQ�RI� WKLV�SODQW�� UHFRPELQDQW�DOOHUJHQ� LV�H[WUDFWHG�� LQ� WKH� IRUP�RI� LQMHFWLRQV�ZLWK�D�
YROXPH�RI����ȝ,��,Q�WKH�H[SHULPHQWV��DV�H[SHULPHQWDO�PRGHOV�ZHUH�XVHG�:LVWDU�ZKLWH�UDWV�DW�WKH�DJH�RI���WR���ZHHNV��
:H�LQMHFWHG�WKH�DOOHUJHQ�LQWR�WKH�ILUVW��VHFRQG��WKLUG�DQG�IRXUWK�ZHHN�LQ�D�JURXS�RI���UDWV�LQ�DQ�DPRXQW�RI���ȝO�DQG�D�
VHFRQG�JURXS�RI���UDWV�LQ�DQ�DPRXQW�RI�����ȝO�DOOHUJHQ�DEVRUEHG�LQ�����ȝO�$,��2+�����6HUYD��+HLGHOEXUJ��*HUPDQ\����
ȝJ���P,��LQ�D�WRWDO�YROXPH�RI����ȝ,�VWHULOH�3E6��7KH�WKLUG�JURXS�RI���UDWV�ZDV�D�FRQWURO�JURXS� 7KH�UHVXOWV�VKRZHG�
WKDW�WKH�'DFXV�FDURWD�FDXVHV�DQ�DOOHUJLF�UHDFWLRQ�LQ�:LVWDU�ZKLWH�UDWV�DQG�LWV�LQWHQVLW\�GHSHQGV�GLUHFWO\�RQ�WKH�YROXPH�
RI�WKH�DOOHUJHQ�DQG�WKH�LQGLYLGXDOV�WKDW�FRPH�LQWR�FRQWDFW�ZLWK�LW��2QFH�ZH�FRPSDUHG�WKH�YDOXHV�RI�EORRG�SDUDPHWHUV��
OHXNRF\WHV�� O\PSKRF\WHV��PRQRF\WHV��JUDQXORF\WHV�� DQG�EDVRSKLOV�� DV�ZHOO� DV� WKH� ,J*�� ,J*��� ,J*�D��DQG� ,J(� ,J*��
,J*���,J*�D��DQG�,J(�FRQFHQWUDWLRQV��ZH�FRQFOXGHG�WKDW�WKH�KLJKHU�FRQFHQWUDWLRQ�RI�'DXFXV�FDURWD�FDXVHV�D�KLJKHU
HOHYDWLRQ�LQ�EORRG�SDUDPHWHUV�DQG�FRQFHQWUDWLRQV�RI�LPPXQRJOREXOLQV��FRPSDUHG�WR�WKH�VPDOOHU�FRQFHQWUDWLRQ�RI�WKH�
VDPH�DOOHUJHQ�
)URP�WKH�VWXGLHV�FRQGXFWHG�RYHU�D�SHULRG�RI�RQH�PRQWK��LW�ZDV�IRXQG�WKDW�'DFXV�FDURWD�FDXVHV�DQ�DOOHUJLF�UHDFWLRQ��
ZKLFK�LV�FODVVLILHG�LQ�7\SH�,�K\SHUVHQVLWLYLW\�LQ�ZKLWH�ODERUDWRU\�UDWV�RI�WKH�:LVWDU�VWUDLQ�
.H\ZRUGV� DOOHUJHQV��'DXFXV�FDURWD��O\PSKRF\WHV��EDVRSKLOV��LPPXQRJOREXOLQV�

ȼɅɂȳȺɇɂȿɌɈ�ɇȺ�'$8&86�&$527$�ɄȺɄɈ�ȺɅȿɊȽȿɇ�ȼɊɁ�ɂɆɍɇɂɈɌ�ɋɂɋɌȿɆ�
ɄȺȳ�ȻȿɅɂɈɌ�ɅȺȻɈɊȺɌɈɊɂɋɄɂ�ɋɌȺɈɊȿɐ

Ɇɢɪɟ�ɋɩɚɫɨɜ
Ɏɚɤɭɥɬɟɬ�ɡɚ�ɦɟɞɢɰɢɧɫɤɢ�ɧɚɭɤɢ��ɍɧɢɜɟɪɡɢɬɟɬ�ÄȽɨɰɟ�Ⱦɟɥɱɟɜ³�ɒɬɢɩ��Ɋɟɩɭɛɥɢɤɚ�ɋɟɜɟɪɧɚ�

Ɇɚɤɟɞɨɧɢʁɚ��PLUH�VSDVRY#XJG�HGX�PN
ɂɰɤɨ�Ȯɨɪɝɨɫɤɢ

ɉɪɢɪɨɞɧɨ�ɦɚɬɟɦɚɬɢɱɤɢ ɮɚɤɭɥɬɟɬ��ɍɧɢɜɟɪɡɢɬɟɬ�Äɋɜ��Ʉɢɪɢɥ�ɢ�Ɇɟɬɨɞɢʁ³� ɋɤɨɩʁɟ��Ɋɟɩɭɛɥɢɤɚ�
ɋɟɜɟɪɧɚ�Ɇɚɤɟɞɨɧɢʁɚ�� LFNR�JMRUJRVNL#JPDLO�FRP

Ɋɟɡɢɦɟ� Ⱥɥɟɪɝɢɫɤɚɬɚ� ɪɟɚɤɰɢʁɚ� ɢɥɢ� ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬɚ ɨɞ� ɬɢɩ , ɩɪɟɬɫɬɚɜɭɜɚ� ɩɪɟɨɫɟɬɥɢɜɨ� ɧɚɪɭɲɭɜɚʃɟ� ɧɚ�
ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ� ɤɨɟ�ɫɟ�ʁɚɜɭɜɚ�ɫɨ ɧɚɜɥɟɝɭɜɚʃɟ�ɧɚ�ɧɟɩɚɬɨɝɟɧɢ�ɚɝɟɧɫɢ�ɨɞ�ɧɚɞɜɨɪɟɲɧɚɬɚ�ɫɪɟɞɢɧɚ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ��
$ɧɬɢɝɟɧɢɬɟ� ɜɨ� ɨɜɨʁ� ɫɥɭɱɚʁ� ɚɥɟɪɝɟɧɢ�� ɫɟ� ɫɭɩɫɬɚɧɰɢɢ� ɨɞ� ɨɤɨɥɢɧɚɬɚ� ɤɨɢ� ɫɟ� ɛɟɡɨɩɚɫɧɢ� ɡɚ� ɩɨɜɟɤɟɬɨ� ɥɭɼɟ� Ʉɚʁ�
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ɚɥɟɪɝɢɢɬɟ�ɩɨɫɬɨɢ�ɜɪɨɞɟɧɚ�ɫɤɥɨɧɨɫɬ�ɡɚ�ɧɚɫɥɟɞɭɜɚʃɟ�ɧɚ�ɝɟɧɢ��ɤɨɢ�ɨɜɢɟ�ɥɭɼɟ�ɝɢ�ɩɪɚɜɚɬ�ɩɨɞɥɨɠɧɢ�ɧɚ� ɚɥɟɪɝɢɢ�
Ȼɪɡɚɬɚ�ɩɪɟɱɭɫɬɜɢɬɟɥɧɨɫɬ�ɦɨɠɟ�ɞɚ�ɫɟ�ʁɚɜɢ�ɤɚɤɨ�ɥɨɤɚɥɧɚ�ɪɟɚɤɰɢʁɚ��ɤɨʁɚ�ɟ�ɫɚɦɨ�ɧɟɩɪɢʁɚɬɧɚ��ɫɟɡɨɧɫɤɢ�ɪɢɧɢɬɢɫ�
ɢɥɢ� ɩɨɥɟɧɫɤɚ� ɬɪɟɫɤɚ��� ɬɟɲɤɨ� ɢɫɰɪɩɭɜɚɱɤɚ� �ɚɫɬɦɚ�� ɢɥɢ� ɞɚ� ɤɭɥɦɢɧɢɪɚ� ɫɨ�ɮɚɬɚɥɧɨ� ɫɢɫɬɟɦɫɤɨ� ɩɨɪɟɦɟɬɭɜɚʃɟ�
�ɚɧɚɮɢɥɚɤɫɢʁɚ�� Ⱥɥɟɪɝɟɧɢɬɟ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ�ɫɟ�ɜɧɟɫɭɜɚɚɬ�ɫɨ�ɜɞɢɲɭɜɚʃɟ��ɩɪɨɝɨɥɬɭɜɚʃɟ�ɢɥɢ�ɢʃɟɤɬɢɪɚʃɟ�ɢ�ɫɟ�
ɞɜɢɠɚɬ� ɤɨɧ� ɦɭɤɨɡɧɢɬɟ� ɦɟɦɛɪɚɧɢ�� ɤɚɞɟ� ɫɟ� ɩɪɢɮɚʅɚɚɬ� ɨɞ� ɫɬɪɚɧɚ� ɧɚ� Ɍ�ɥɢɦɮɨɰɢɬɢɬɟ�� Ɍɇ�� ɥɢɦɮɨɰɢɬɢɬɟ�
ɫɨɡɞɚɜɚɚɬ� ,/���� ɤɨʁ� ɝɢ� ɫɬɢɦɭɥɢɪɚɚɬ� Ȼ�ɥɢɦɮɨɰɢɬɢɬɟ� ɞɚ� ɫɟ� ɞɢɮɟɪɟɧɰɢɪɚɚɬ� ɜɨ� ɩɥɚɡɦɚ� ɤɥɟɬɤɢ� Ɉɜɢɟ� ɤɥɟɬɤɢ�
ɢɡɥɚɱɭɜɚɚɬ� ,J(�� ɤɨɢ� ɝɢ� ɩɪɟɩɨɡɧɚɜɚɚɬ� ɚɥɟɪɝɟɧɢɬɟ�� ɂɡɥɚɱɟɧɢɬɟ� ,J(�ɚɧɬɢɬɟɥɚ� ɝɢ� ɫɟɧɡɢɛɢɥɢɡɢɪɚɚɬ� ɦɚɫɬ�
ɤɥɟɬɤɢɬɟ� ɤɨɢ�ɩɨɬɟɤɧɭɜɚɚɬ�ɨɞ�ɤɨɫɤɟɧɚɬɚ�ɫɪɰɟɜɢɧɚ��Ʉɨɝɚ�ɫɟɧɡɢɛɢɥɢɡɢɪɚɧɢɬɟ�ɥɢɰɚ�ɩɨɜɬɨɪɧɨ�ɤɟ�ɫɟ�ɢɡɥɨɠɚɬ�ɧɚ�
ɚɥɟɪɝɟɧɨɬ� ɨɞ� ɧɚɞɜɨɪɟɲɧɚɬɚ� ɫɪɟɞɢɧɚ�� ɬɢɟ� ɫɟ� ɫɜɪɡɭɜɚɚɬ� ɡɚ� ɫɩɟɰɢɮɢɱɧɢɬɟ� ,J(�ɚɧɬɢɬɟɥɚ� ɧɚ� ɦɚɫɬ�ɤɥɟɬɤɢɬɟ
�ɦɟɦɨɪɢɫɤɢ� ɤɥɟɬɤɢ�� ɩɪɢ�ɲɬɨ� ɫɟ� ɢɡɥɚɱɭɜɚɚɬ� ɪɚɡɧɢ�ɦɟɞɢʁɚɬɨɪɢ�� ɤɨɢ� ɩɪɟɞɢɡɜɢɤɭɜɚɚɬ� ɜɨɫɩɚɥɢɬɟɥɧɚ� ɪɟɚɤɰɢʁɚ��
ɢɡɥɚɱɭɜɚʃɟ�ɧɚ�ɫɥɭɡ� ɜɚɡɨɤɨɧɫɬɪɢɤɰɢʁɚ�ɧɚ�ɤɪɜɧɢɬɟ�ɫɚɞɨɜɢ�ɢ�ɫɩɚɡɚɦ�ɧɚ�ɞɢɲɧɢɬɟ�ɩɚɬɢɲɬɚ�
ɐɟɥɬɚ�ɧɚ�ɢɫɬɪɚɠɭɜɚʃɟɬɨ�ɛɟɲɟ�ɞɚ�ɫɟ�ɢɫɩɢɬɚ�ɚɥɟɪɝɟɧɨɬɨ�ɞɟʁɫɬɜɨ�ɧɚ�'DXFXV�FDURWɚ ɜɪɡ�ɩɪɨɦɟɧɚɬɚ�ɜɨ�ɛɪɨʁɨɬ�ɧɚ�
ɥɟɭɤɨɰɢɬɢɬɟ�� ɥɢɦɮɨɰɢɬɢɬɟ� ɦɨɧɨɰɢɬɢɬɟ� ɝɪɚɧɭɥɨɰɢɬɢɬɟ� ɛɚɡɨɮɢɥɢɬɟ� ɢ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�� ɤɚɤɨ� ɡɧɚɱɚʁɧɢ�
ɤɨɦɩɨɧɟɧɬɢ�ɧɚ�ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ��Ɉɞ�ɩɨɥɟɧɨɬ�ɧɚ�ɨɜɚ�ɪɚɫɬɟɧɢɟ�ɫɟ�ɟɤɫɬɚɯɢɪɚ�ɪɟɤɨɦɛɢɧɚɧɬɟɧ�ɚɥɟɪɝɟɧ��ɜɨ�ɜɢɞ�ɧɚ�
ɢɧɟɤɰɢɢ ɫɨ� ɜɨɥɭɦɟɧ� ɨɞ� ����,�� ȼɨ� ɢɫɩɢɬɭɜɚʃɚɬɚ� ɤɚɤɨ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢ� ɦɨɞɟɥɢ�� ɛɟɚ� ɤɨɪɢɫɬɟɧɢ� ɛɟɥɢ�
ɥɚɛɨɪɚɬɨɪɢɫɤɢ�ɫɬɚɨɪɰɢ�ɨɞ� ɫɨʁɨɬ�:LVWDU�ɧɚ� ɜɨɡɪɚɫɬ�ɨɞ�� ɞɨ���ɧɟɞɟɥɢ��Ⱥɥɟɪɝɟɧɨɬ� ɝɨ�ɢɧɟɤɬɢɪɚɜɦɟ�ɧɚ� ɩɪɜɚɬɚ��
ɜɬɨɪɚɬɚ��ɬɪɟɬɚɬɚ�ɢ�ɱɟɬɜɪɬɚɬɚ�ɧɟɞɟɥɚ�ɤɚʁ�ɝɪɭɩɚ�ɨɞ ��ɫɬɚɨɪɰɢ�ɜɨ�ɤɨɥɢɱɢɧɚ�ɨɞ���O�ɢ�ɜɬɨɪɚ�ɝɪɭɩɚ�ɨɞ���ɫɬɚɨɪɰɢ�ɜɨ�
ɤɨɥɢɱɢɧɚ� ɨɞ� ����, ɚɥɟɪɝɟɧ� ɚɩɫɨɪɛɢɪɚɧ ɜɨ� ����O� $,�2+�� �6HUYD� +HLGHOEXUJ� *HUPDQ\� ��J�P,��� ɜɨ� ɜɤɭɩɟɧ�
ɜɨɥɭɦɟɧ� ɨɞ� ����, ɫɬɟɪɢɥɟɧ� 3E6�� Ɍɪɟɬɚɬɚ� ɝɪɭɩɚ� ɨɞ� �� ɫɬɚɨɪɰɢ� ɛɟɲɟ� ɤɨɧɬɪɨɥɧɚ� ɝɪɭɩɚ�� Ɋɟɡɭɥɬɚɬɢɬɟ� ɩɨɤɚɠɚɚ�
ɞɟɤɚ�'DFXV� FDURWD ɩɪɟɞɢɡɜɢɤɭɜɚ� ɚɥɟɪɝɢɫɤɚ� ɪɟɚɤɰɢʁɚ� ɤɚʁ� ɛɟɥɢɬɟ� ɥɚɛɨɪɚɬɨɪɢɫɤɢ� ɫɬɚɨɪɰɢ� ɨɞ� ɫɨʁɨɬ�:LVWDU�� ɚ�
ɧɟʁɡɢɧɢɨɬ�ɢɧɬɟɧɡɢɬɟɬ�ɞɢɪɟɤɬɧɨ�ɡɚɜɢɫɢ�ɨɞ�ɜɨɥɭɦɟɧɨɬ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɢ�ɨɞ�ɢɧɞɢɜɢɞɭɢɬɟ�ɤɨɢ�ɞɨɚɼɚɚɬ�ɜɨ�ɤɨɧɬɚɤɬ�
ɫɨ� ɢɫɬɢɨɬ� 2ɬɤɚɤɨ� ɝɢ� ɫɩɨɪɟɞɢɜɦɟ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɤɪɜɧɢɬɟ� ɩɚɪɚɦɟɬɪɢ�� ɥɟɭɤɨɰɢɬɢ�� ɥɢɦɮɨɰɢɬɢ�� ɦɨɧɨɰɢɬɢ��
ɝɪɚɧɭɥɨɰɢɬɢ�ɢ�ɛɚɡɨɮɢɥɢ��ɤɚɤɨ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ�ɧɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ,J*��,J*���,J*�D�ɢ�,J( ɜɨ�ɫɟɪɭɦɢɬɟ��
ɡɚɤɥɭɱɢɜɦɟ� ɞɟɤɚ� ɩɨɝɨɥɟɦɚɬɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚ� ɧɚ� 'DXFXV� FDURWD� ɩɪɟɞɢɡɜɢɤɭɜɚ� ɩɨɝɨɥɟɦɨ� ɩɨɤɚɱɭɜɚʃɟ� ɧɚ�
ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɤɪɜɧɢɬɟ� ɩɚɪɚɦɟɬɪɢ� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ� ɧɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ɜɨ� ɫɩɨɪɟɞɛɚ� ɫɨ� ɩɨɦɚɥɚɬɚ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɨɞ�ɢɫɬɢɨɬ�ɚɥɟɪɝɟɧ��
Ɉɞ�ɢɫɩɢɬɭɜɚʃɚɬɚ�ɫɩɪɨɜɟɞɟɧɢ�ɜɨ�ɩɟɪɢɨɞ�ɨɞ�ɟɞɟɧ�ɦɟɫɟɰ�ɫɟ�ɭɬɜɪɞɢ�ɞɟɤɚ�'DFXV�FDURWD ɩɪɟɞɢɡɜɢɤɭɜɚ�ɚɥɟɪɝɢɫɤɚ�
ɪɟɚɤɰɢʁɚ��ɤɨʁɚ�ɫɟ�ɤɥɚɫɢɮɢɰɢɪɚ�ɜɨ ɬɢɩ�, ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬ�ɤɚʁ�ɛɟɥɢɬɟ�ɥɚɛɨɪɚɬɨɪɢɫɤɢ�ɫɬɚɨɪɰɢ�ɨɞ�ɫɨʁɨɬ�:LVWDU�
Ʉɥɭɱɧɢ�ɡɛɨɪɨɜɢ� ɚɥɟɪɝɟɧɢ��'DXFXV�FDURWD��ɥɢɦɮɨɰɢɬɢ� ɛɚɡɨɮɢɥɢ��ɢɦɭɧɨɝɥɨɛɭɥɢɧɢ�

���ȼɈȼȿȾ
ɏɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬɚ�ɬɢɩ�,�H�ɬɤɢɜɧɚ�ɪɟɚɤɰɢʁɚ ɧɚɪɟɱɟɧɚ�ɛɪɡɚ�ɩɪɟɱɭɫɬɜɢɬɟɥɧɨɫɬ��ɤɨʁɚ�ɫɟ�ʁɚɜɭɜɚ�ɩɨɫɥɟ�ɧɟɤɨɥɤɭ�
ɦɢɧɭɬɢ�ɨɞ ɪɚɟɝɢɪɚʃɟɬɨ�ɧɚ�ɚɧɬɢɝɟɧɨɬ�ɫɨ�,J(�ɚɧɬɢɬɟɥɨɬɨ� ɤɚʁ�ɫɟɧɡɢɛɢɥɢɡɢɪɚɧɢɨɬ�ɞɨɦɚɤɢɧ�>�@��Ⱥɥɟɪɝɟɧɢɬɟ�ɜɨ�
ɨɪɝɚɧɢɡɦɨɬ�ɫɟ�ɜɧɟɫɭɜɚɚɬ�ɫɨ�ɜɞɢɲɭɜɚʃɟ��ɝɨɥɬɚʃɟ�ɢɥɢ�ɢʃɟɤɬɢɪɚʃɟ�ɞɜɢɠɟʁʅɢ�ɫɟ�ɤɨɧ�ɦɭɤɨɡɧɢɬɟ�ɦɟɦɛɪɚɧɢ��ɤɚɞɟ�
ɫɟ�ɩɪɢɮɚʅɚɚɬ�ɨɞ�ɫɬɪɚɧɚ�ɧɚ�Ɍ�ɥɢɦɮɨɰɢɬɢɬɟ >�@��Ɍɢɟ�ɩɪɟɩɨɡɧɚɜɚɚɬ�ɫɚɦɨ�ɩɟɩɬɢɞɧɢ�ɮɪɚɝɦɟɧɬɢ�ɨɞ�ɩɪɨɬɟɢɧɫɤɢɬɟ�
ɚɧɬɢɝɟɧɢ� ɩɪɢɤɚɠɚɧɢ� ɧɚ� ɞɪɭɝɢ� ɤɥɟɬɤɢ� ɤɨɢ� ɩɨɫɟɞɭɜɚɚɬ�0&+�� Ɍɇ�� ɤɥɟɬɤɢɬɟ� ɩɪɢɤɚɠɭɜɚɚɬ� ɝɥɢɤɨɩɪɨɬɟɢɧɫɤɢ�
&'��ɦɨɥɟɤɭɥɢ� ɤɨɢ�ɞɟɥɭɜɚɚɬ�ɤɚɤɨ�ɤɨɪɟɰɟɩɬɨɪɢ�ɡɚ�ɨɜɢɟ�ɩɨɜɪɡɚɧɢ�ɩɟɩɬɢɞɢ�ɧɚ�0&+�ɤɨɦɩɥɟɤɫɨɬ�ɨɞ�ɤɥɚɫɚɬɚ ,,�
ɧɚ� ɞɟɧɞɪɢɬɫɤɢɬɟ� ɤɥɟɬɤɢ�� ɩɪɢ�ɲɬɨ� ɢɡɥɚɱɭɜɚɚɬ� ,/���� ɫɨ� ɫɬɢɦɭɥɚɰɢʁɚ� ɧɚ ɩɪɨɥɢɮɟɪɚɰɢʁɚɬɚ� ɧɚ� Ɍ�ɥɢɦɮɨɰɢɬɢɬɟ�
ɢɥɢ�ɥɚɱɟʃɟ�ɧɚ�ɰɢɬɨɤɢɧɢ� ɤɚɤɨ 71) ɮɚɤɬɨɪ��ɤɨʁ�ɝɢ�ɚɤɬɢɜɢɪɚ�ɦɚɤɪɨɮɚɝɢɬɟ�>�@��ɇɚ�ɩɨɜɪɲɢɧɚɬɚ�ɧɚ�ɦɟɦɛɪɚɧɚɬɚ�
Ȼ�ɥɢɦɮɨɰɢɬɢɬɟ� ɩɪɢɤɚɠɭɜɚɚɬ� ɦɨɥɟɤɭɥɢ�ɪɟɰɟɩɬɨɪɢ� &'��� ɤɨɢ� ɫɟ� ɫɜɪɡɭɜɚɚɬ� ɡɚ� ɫɜɨʁɨɬ� ɥɢɝɚɧɞ� ɧɚ� Ɍɇ��
ɥɢɦɮɨɰɢɬɢɬɟ��ɤɨɢ�ɫɨɡɞɚɜɚɚɬ�,/���ɢ�ɝɢ�ɫɬɢɦɭɥɢɪɚɚɬ�Ȼ�ɥɢɦɮɨɰɢɬɢɬɟ�ɞɚ�ɫɟ�ɞɢɮɟɪɟɧɰɢɪɚɚɬ�ɜɨ�ɩɥɚɡɦɚ�ɤɥɟɬɤɢ��
ɇɢɜɨɬɨ�ɧɚ� ,J(�ɩɪɢ� ɚɥɟɪɝɢɫɤɢɬɟ� ɪɟɚɤɰɢɢ� ɟ� ɡɝɨɥɟɦɟɧɨ��ɂɫɬɢɬɟ� ɩɪɢɤɚɠɭɜɚɚɬ� ɪɟɰɟɩɬɨɪ� ɫɨ� ɜɢɫɨɤ� ɚɮɢɧɢɬɟɬ� ɡɚ�
)&�ɞɟɥɨɬ�ɨɞ�ɬɟɲɤɢɨɬ�ɫɢɧʇɢɪ�ɧɚ�,J(�ɚɧɬɢɬɟɥɚɬɚ�>�@� Ʉɨɝɚ�ɫɟɧɡɢɛɢɥɢɡɢɪɚɧɢɬɟ�ɥɢɰɚ�ɩɨɜɬɨɪɧɨ�ʅɟ�ɫɟ�ɢɡɥɨɠɚɬ�ɧɚ�
ɚɥɟɪɝɟɧɨɬ� ɨɞ� ɧɚɞɜɨɪɟɲɧɚɬɚ� ɫɪɟɞɢɧɚ�� ɬɢɟ� ɫɟ� ɫɜɪɡɭɜɚɚɬ� ɡɚ� ɫɩɟɰɢɮɢɱɧɢɬɟ� ,J(�ɚɧɬɢɬɟɥɚ� ɧɚ� ɦɚɫɬ�ɤɥɟɬɤɢɬɟ��
ɉɪɜɚɬɚ�ɮɚɡɚ�ɨɞ�ɨɜɢɟ�ɚɥɟɪɝɢɫɤɢ�ɪɟɚɤɰɢɢ�ɫɟ�ʁɚɜɭɜɚ������ɦɢɧɭɬɢ�ɨɞ�ɧɚɜɥɟɝɭɜɚʃɟɬɨ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɢ�ɫɟ�ɩɨɜɥɟɤɭɜɚ�
ɩɨ� ɨɤɨɥɭ� ��� ɦɢɧɭɬɢ >�@��ȼɬɨɪɚɬɚ� ɮɚɡɚ� ɩɨɱɧɭɜɚ� ���� ɱɚɫɚ� ɩɨɞɨɰɧɚ� ɢ� ɬɪɚɟ� ɧɟɤɨɥɤɭ� ɞɟɧɚ� ɫɨ� ɧɚɫɬɚɧɭɜɚʃɟ� ɧɚ�
ɜɨɫɩɚɥɟɧɢɟ� ɜɨ� ɤɨɟ� ɩɪɟɨɜɥɚɞɭɜɚɚɬ� ɧɟɭɬɪɨɮɢɥɢ�� ɟɨɡɢɧɨɮɢɥɢ� ɢ� ɥɢɦɮɨɰɢɬɢ�� ɩɪɢ� ɲɬɨ�� ɦɨɠɟ� ɞɚ� ɞɨʁɞɟ� ɞɨ�
ɨɲɬɟɬɭɜɚʃɟ�ɧɚ�ɬɤɢɜɚɬɚ >�@��Ʌɨɤɚɥɢɡɢɪɚɧɚɬɚ�ɪɟɚɤɰɢʁɚ�ɧɚ�ɩɪɟɱɭɫɬɜɢɬɟɥɧɨɫɬ�ɨɞ�ɬɢɩ�,�ɟ�ɝɟɧɟɬɫɤɢ�ɤɨɧɬɪɨɥɢɪɚɧɚ��
ɩɪɟɤɭ�ɧɚɫɥɟɞɭɜɚʃɟ�ɧɚ�ɨɞɪɟɞɟɧɢ�+/$�ɚɥɟɥɢ�ɧɚ�ɯɪɨɦɨɡɨɦɢɬɟ�ɤɨɢ�ɝɢ�ɤɨɞɢɪɚɚɬ�0&+�ɤɨɦɩɥɟɤɫɢɬɟ >�@�

���ɐȿɅɂ�ɇȺ�ɌɊɍȾɈɌ
ɐɟɥɬɚ� ɧɚ�ɢɫɬɪɚɠɭɜɚʃɟɬɨ�ɩɪɨɢɡɥɟɡɟ�ɨɞ�ɩɪɟɬɩɨɫɬɚɜɤɚɬɚ� ɞɟɤɚ ɤɚʁ ɛɟɥɢɨɬ� ɥɚɛɨɪɚɬɨɪɢɫɤɢ�ɫɬɚɨɪɟɰ� ɬɪɟɬɢɪɚɧ�ɫɨ�
ɚɥɟɪɝɟɧ�ɢɡɨɥɢɪɚɧ�ɨɞ�ɩɨɥɟɧɨɬ�ɧɚ�ɪɚɫɬɟɧɢɟɬɨ�'DXFXV�FDURWD�ɦɨɠɟ�ɞɚ�ɞɨɜɟɞɟ�ɞɨ�ɚɥɟɪɝɢɫɤɚ�ɪɟɚɤɰɢʁɚ��ɚ�ɫɨ�ɬɨɚ�ɢ�
ɞɨ�ɩɪɨɦɟɧɚ�ɧɚ�ɩɚɪɚɦɟɬɪɢɬɟ�ɨɞ�ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ�ɤɚɤɨ� ɜɤɭɩɟɧ�ɛɪɨʁ�ɧɚ�ɥɟɭɤɨɰɢɬɢ��ɡɝɨɥɟɦɟɧ�ɛɪɨʁ�ɧɚ�ɛɚɡɨɮɢɥɢ��
ɥɢɦɮɨɰɢɬɢ� ɝɪɚɧɭɥɨɰɢɬɢ��ɦɨɧɨɰɢɬɢ�ɢ�ɜɚɪɢʁɚɰɢʁɚ�ɜɨ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ��ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ ɜɨ�ɤɪɜɬɚ�
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���ɆȺɌȿɊɂȳȺɅ�ɂ�ɆȿɌɈȾɂ
'DXFXV�FDURWD�ɩɪɢɩɚɝɚ�ɧɚ�ɮɚɦɢɥɢʁɚɬɚ�$SLDFHDH� Ɉɞ�ɨɜɚ�ɪɚɫɬɟɧɢɟ�ɫɟ�ɟɤɫɬɚɯɢɪɚ�ɪɟɤɨɦɛɢɧɚɧɬɟɧ�ɚɥɟɪɝɟɧ��ɜɨ�ɜɢɞ�
ɧɚ� ɢɧɟɤɰɢɢ ɫɨ� ɜɨɥɭɦɟɧ� ɨɞ� ����,��ȼɨ� ɢɫɩɢɬɭɜɚʃɚɬɚ� ɛɟɚ� ɤɨɪɢɫɬɟɧɢ� ɛɟɥɢ� ɥɚɛɨɪɚɬɨɪɢɫɤɢ� ɫɬɚɨɪɰɢ� ɨɞ� ɫɨʁɨɬ�
:LVWDU� ɧɚ� ɜɨɡɪɚɫɬ� ɨɞ� � ɞɨ� �� ɧɟɞɟɥɢ� ɤɨɝɚ� ɤɚʁ� ɧɢɜ� ɫɟ� ɪɚɡɜɢɟɧɢ� ɤɥɟɬɤɢ� ɨɞ� ɬɢɩɨɬ� 7+�� ɜɤɥɭɱɟɧɢ� ɜɨ� ɢɦɭɧɢɨɬ�
ɨɞɝɨɜɨɪ��Ⱥɥɟɪɝɟɧɨɬ�ɝɨ�ɢɧɟɤɬɢɪɚɜɦɟ�ɧɚ�ɩɪɜɚɬɚ��ɜɬɨɪɚɬɚ��ɬɪɟɬɚɬɚ�ɢ�ɱɟɬɜɪɬɚɬɚ�ɧɟɞɟɥɚ�ɤɚʁ�ɝɪɭɩɚ�ɨɞ���ɫɬɚɨɪɰɢ�ɜɨ�
ɤɨɥɢɱɢɧɚ� ɨɞ� ��O� ɢ� ɜɬɨɪɚ� ɝɪɭɩɚ� ɨɞ� �� ɫɬɚɨɪɰɢ� ɜɨ� ɤɨɥɢɱɢɧɚ� ɨɞ� ����, ɚɥɟɪɝɟɧ� ɚɩɫɨɪɛɢɪɚɧ ɜɨ� ����O� $,�2+��
�6HUYD� +HLGHOEXUJ� *HUPDQ\� ��J�P,���ɜɨ�ɜɤɭɩɟɧ�ɜɨɥɭɦɟɧ�ɨɞ�����, ɫɬɟɪɢɥɟɧ�3E6��Ɍɪɟɬɚɬɚ�ɝɪɭɩɚ�ɨɞ���ɫɬɚɨɪɰɢ�
ɛɟɲɟ�ɤɨɧɬɪɨɥɧɚ� ɝɪɭɩɚ��ɉɨɫɥɟ� ɫɟɤɨɟ�ɢɧɟɤɬɢɪɚʃɟ�ɧɚ� ɚɥɟɪɝɟɧɨɬ� ɫɟ� ɡɟɦɚɲɟ�ɤɪɜ�ɨɞ�ɨɩɚɲɤɚɬɚ� ɧɚ� ɫɬɚɨɪɰɢɬɟ�ɜɨ�
ɟɩɟɧɞɨɪɮ�ɟɩɪɭɜɟɬɢ�ɛɟɡ�ɚɧɬɢɤɨɚɝɭɥɚɧɫ��ɋɟɪɭɦ�ɫɟ�ɞɨɛɢɜɚɲɟ�ɫɨ�ɰɟɧɬɪɢɮɭɝɢɪɚʃɟ�ɧɚ�ɩɪɢɦɟɪɨɰɢɬɟ����ɦɢɧɭɬɢ�ɧɚ�
�����ɜɪɬɟɠɢ�ɜɨ�ɦɢɧɭɬɚ� Ɂɚ�ɯɟɦɚɬɨɥɨɲɤɢɬɟ�ɚɧɚɥɢɡɢ�ɤɨɪɢɫɬɟɜɦɟ�ɚɧɬɢɤɨɚɝɭɥɚɧɫ��$ɧɚɥɢɡɢɬɟ�ɛɟɚ�ɪɚɛɨɬɟɧɢ�ɩɪɢ�
Ʉɥɢɧɢɱɤɢ� ɰɟɧɬɚɪ� ɜɨ� ɋɤɨɩʁɟ�� Ɂɚ� ɢɫɩɢɬɭɜɚʃɟ� ɧɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ɫɟ� ɤɨɪɢɫɬɟɚ� (/,6$ ɬɟɫɬɨɜɢɬɟ� ɧɚ�
ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɢɨɬ� ɚɧɚɥɢɡɚɬɨɪ� ,PPXOLWH� Ɂɚ� ɢɫɩɢɬɭɜɚʃɟ� ɧɚ� ɨɫɬɚɧɚɬɢɬɟ� ɩɚɪɚɦɟɬɪɢ� ɫɟ� ɤɨɪɢɫɬɟɲɟ�
ɯɟɦɚɬɨɥɨɲɤɢ�ɛɪɨʁɚɱ +XPDQ��Ȼɟɲɟ�ɢɡɪɚɛɨɬɭɜɚɧɚ�ɢ�ɤɪɜɧɚ�ɪɚɡɦɚɫɤɚ�ɛɨɟɧɚ�ɩɨ�*LP]D�� ɚ�ɧɚ�ɦɢɤɪɨɫɤɨɩ�ɫɩɨɪɟɞ�
ɥɟɭɤɨɰɢɬɚɪɧɚɬɚ�ɮɨɪɦɭɥɚ�ɫɟ�ɛɪɨɟʁɚ�ɨɞɟɥɧɢɬɟ�ɜɢɞɨɜɢ�ɧɚ�ɥɟɭɤɨɰɢɬɢ�

���ɊȿɁɍɅɌȺɌɂ
ȼɥɢʁɚɧɢɟɬɨ�ɧɚ�'�&DURWD�ɢ�3�3UDWHQVɟ�ɜɪɡ��ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ�ɤɚʁ�ɥɚɛɚɪɚɬɨɪɢɫɤɢ�ɫɬɚɨɪɟɰ
Ɋɟɡɭɥɬɚɬɢ�ɞɨɛɢɟɧɢ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚ�ɫɨ�ɚɥɟɪɝɟɧɨɬ�'DXFXV�&DURWD
�����Ƚɪɚɮɢɱɤɢ�ɩɪɢɤɚɡ�ɢ�ɫɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɞɨɛɢɟɧɢ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ�ɧɚ�ɫɬɚɨɪɰɢɬɟ�ɫɨ�ɞɜɚɬɚ�
ɜɨɥɭɦɟɧɚ����O��,��ɢ�����O��,,� ɧɚ�ɚɥɟɪɝɟɧɨɬ�'DXFXV�FDURWD��ɫɨ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɤɨɧɬɪɨɥɧɢɬɟ�ɫɬɚɨɪɰɢ�

Ƚɪɚɮɢɤ ɛɪ�� ɋɩɨɪɟɞɛɚ�ɧɚ�ɜɤɭɩɧɢɨɬ�ɛɪɨʁ�ɧɚ�ɥɟɭɤɨɰɢɬɢ�ɤɚʁ�'�FDURWD��,�ɢ�,,� ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ

Ƚɪɚɮɢɤ ɛɪ�� ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɥɢɦɮɨɰɢɬɢ�ɤɚʁ�'�FDURWD �,�ɢ�,,� ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ
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ȽɪɚɮɢN ɛɪ�� ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɦɨɧɨɰɢɬɢ�ɤɚʁ�'�FDURWD �,�ɢ�,,� ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ

Ƚɪɚɮɢɤ ɛɪ�� ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɝɪɚɧɭɥɨɰɢɬɢ�ɤɚʁ�'�FDURWD �,�ɢ�,,� ɫR�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ

Ƚɪɚɮɢɤ ɛɪ�� ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɛɚɡɨɮɢɥɢ�ɤɚʁ�'�FDURWD �,�ɢ�,,��ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ
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����� Ƚɪɚɮɢɱɤɢ� ɩɪɢɤɚɡ� ɧɚ� ɪɟɡɭɥɬɚɬɢɬɟ� ɞɨɛɢɟɧɢ� ɨɞ� (/,6$� ɬɟɫɬɨɬ� ɩɨ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɧɚ� ɫɬɚɨɪɰɢɬɟ� ɫɨ�
ɞɜɚɬɚ�ɜɨɥɭɦɟɧɚ����O�ɢ�����O ɧɚ�ɚɥɟɪɝɟɧɨɬ�'DXFXV�FDURWD�

Ƚɪɚɮɢɤ ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�(/,6$ ɬɟɫɬɨɬ�ɤɚʁ�'�FDURWD�ɫɨ�ɜɨɥɭɦɟɧ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɨɞ �ȝO

Ƚɪɚɮɢɤ�ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�(/,6$ ɬɟɫɬɨɬ�ɤɚʁ�'�FDURWD�ɫɨ�ɜɨɥɭɦɟɧ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɨɞ����ȝO

�� ȾɂɋɄɍɋɂȳȺ
ɂɦɭɧɢɡɚɰɢʁɚɬɚ� ɧɚ� ɫɬɚɨɪɰɢɬɟ� ɫɨ� ɚɥɟɪɝɟɧ� ɨɞ� '�FDURWD ɫɨ� ɜɨɥɭɦɟɧ� ɨɞ� ��, ɩɨɤɚɠɭɜɚ� ɞɟɤɚ� ɜɤɭɩɧɢɨɬ� ɛɪɨʁ� ɧɚ�
ɥɟɭɤɨɰɢɬɢ�ɜɨ�ɩɪɜɚɬɚ�ɧɟɞɟɥɚ�ɢɦɚ�ɟɧɨɪɦɟɧ�ɪɚɫɬ ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɚɬɚ�ɫɨ�ɨɤɨɥɭ����[����/� ɇɚ����ɢɨɬ�ɞɟɧ�ɧɚ�
ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɨɜɚɚ� ɛɪɨʁɤɚ� ɟ� ɛɥɚɝɨ� ɡɝɨɥɟɦɟɧɚ� ɧɚɞ� ɧɨɪɦɚɥɚɬɚ�� ɇɚ� ���ɢɨɬ� ɞɟɧ� ɨɞ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɢɦɚ� ɧɨɜɨ�
ɩɨɤɚɱɭɜɚʃɟ�ɧɚ�ɜɪɟɞɧɨɫɬɚ��ɇɚ����ɢɨɬ�ɞɟɧ�ɛɪɨʁɨɬ�ɧɚ�ɥɟɭɤɨɰɢɬɢ�ɟ�ɪɟɱɢɫɢ�ɟɞɧɚɤɨɜ�ɫɨ�ɜɪɟɞɧɨɫɬɚ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�
ɝɪɭɩɚ��Ɋɟɡɭɥɬɚɬɢɬɟ�ɩɨɤɚɠɭɜɚɚɬ�ɞɟɤɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɥɢɦɮɨɰɢɬɢ�ɨɞ���ɢɨɬ�ɞɨ����ɢɨɬ�ɞɟɧ�ɟ�ɤɨɧɫɬɚɧɬɧɨ�ɩɨɤɚɱɟɧ�
ɨɞ� ɨɤɨɥɭ� ��������Ʉɚʁ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� � ɧɚ� ���ɢɨɬ� ɞɟɧ� ɢɦɚ� ɨɩɚɼɚʃɟ� ɧɚ� ɜɪɟɞɧɨɫɬɚ� ɧɚ� ɥɢɦɮɨɰɢɬɢɬɟ�� ɤɨɟ� ɧɟ� ɟ�
ɞɪɚɫɬɢɱɧɨ�ɢ�ɢɡɧɟɫɭɜɚ�ɨɤɨɥɭ��������ɉɪɨɰɟɧɬɨɬ�ɧɚ ɦɨɧɨɰɢɬɢ�ɧɚ���ɢɨɬ�ɞɟɧ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ�ɛɟɲɟ��������ɤɨʁ�
ɧɚ����ɢɨɬ�ɞɟɧ�ɫɟ�ɩɨɤɚɱɢ�ɧɚ��������Ɇɚɥɨ�ɡɝɨɥɟɦɭɜɚʃɟ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɦɨɧɨɰɢɬɢɬɟ�ɨɞ�������ɢɦɚɲɟ�ɧɚ����ɢɨɬ�
ɞɟɧ�� ɡɚ� ɞɚ� ɧɚ� ɤɪɚʁɨɬ� ɨɞ� ɱɟɬɜɪɬɚɬɚ� ɧɟɞɟɥɚ� ɞɪɚɫɬɢɱɧɨ� ɨɩɚɞɧɟ� ɞɨ� ������� Ƚɪɚɧɭɥɨɰɢɬɢɬɟ� ɧɚ� ɩɨɱɟɬɨɤɨɬ� ɧɚ
ɢɦɭɧɢɡɚɰɢʁɚɬɚ�ɨɞ���ɢɨɬ�ɞɨ����ɢɨɬ�ɞɟɧ�ɫɟ�ɪɟɱɢɫɢ�ɞɜɨʁɧɨ�ɩɨɤɚɱɟɧɢ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ�ɢ�ɧɢɜɧɚɬɚ�
ɜɪɟɞɧɨɫɬ�ɢɡɧɟɫɭɜɚ������� �������ɇɚ�ɬɪɟɬɚɬɚ�ɧɟɞɟɥɚ�ɧɢɜɧɢɨɬ�ɛɪɨʁ�ɪɟɥɚɬɢɜɧɨ�ɦɚɥɤɭ�ɫɟ�ɧɚɦɚɥɭɜɚ��ɞɨɞɟɤɚ�ɧɚ����
ɢɨɬ� ɞɟɧ� ɧɢɜɧɢɨɬ� ɩɪɨɰɟɧɬ� ɟ� ɞɜɨʁɧɨ� ɡɝɨɥɟɦɟɧ� ɢ� ɞɨɫɬɢɝɧɭɜɚ� ɜɪɟɞɧɨɫɬ� ɞɨ� ������� Ȼɚɡɨɮɢɥɢɬɟ� ɤɚɤɨ� ɦɧɨɝɭ�
ɡɧɚɱɚʁɧɢ�ɤɥɟɬɤɢ�ɢ�ɢɧɞɢɤɚɬɨɪɢ�ɡɚ�ɚɥɟɪɝɢɫɤɢɬɟ�ɪɟɚɤɰɢɢ�ɩɨɤɚɠɭɜɚɚɬ�ɛɥɚɝ�ɩɨɪɚɫɬ�ɜɨ�ɩɪɜɚɬɚ�ɢ�ɜɬɨɪɚɬɚ�ɧɟɞɟɥɚ�ɨɞ�
ɢɦɭɧɢɡɚɰɢʁɚɬɚ�� ɞɨɞɟɤɚ� ɜɨ� ɬɪɟɬɚɬɚ� ɢ� ɱɟɬɜɪɬɚɬɚ� ɧɟɞɟɥɚ� ɧɢɜɧɢɨɬ� ɛɪɨʁ� ɫɬɚɝɧɢɪɚ�� ɉɪɢ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɧɚ�
ɫɬɚɨɪɰɢɬɟ� ɫɨ� ɚɥɟɪɝɟɧ� ɫɨ� ɜɨɥɭɦɟɧ� ɨɞ� ����,�� ɢɦɚ� ɩɪɨɦɟɧɚ� ɧɚ� ɜɪɟɞɧɨɫɬɢɬɟ� ɧɚ� ɤɪɜɧɢɬɟ� ɩɚɪɚɦɟɬɪɢ�� ɧɨ� ɬɢɟ� ɫɟ�
ɩɨɦɚɥɤɭ�ɢɡɪɚɡɟɧɢ� ɨɬɤɨɥɤɭ� ɤɚʁ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɫɨ� ɜɨɥɭɦɟɧ� ɨɞ� ���,�� Ȼɪɨʁɨɬ� ɧɚ� ɥɟɭɤɨɰɢɬɢ� ɫɜɨʁɨɬ�ɦɚɤɫɢɦɚɥɟɧ�
ɩɨɪɚɫɬ�ɝɨ�ɞɨɫɬɢɝɧɭɜɚ�ɜɨ�ɩɪɜɚɬɚ�ɧɟɞɟɥɚ��ɞɨɞɟɤɚ�ɜɨ�ɜɬɨɪɚɬɚ�ɧɟɞɟɥɚ�ɛɪɨʁɨɬ�ɛɥɚɝɨ�ɨɩɚɼɚ��ɇɚ����ɢɨɬ�ɞɟɧ�ɛɪɨʁɨɬ�
ɛɥɚɝɨ� ɪɚɫɬɟ� ɞɨ� ɜɪɟɞɧɨɫɬ� ������� ɚ� ɧɚ� ɤɪɚʁɨɬ� ɨɞ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɩɨɪɚɫɬɨɬ� ɟ� ɞɨ� ������� Ʉɚʁ� ɩɪɨɰɟɧɬɨɬ� ɧɚ�
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ϵϳϰ

ɥɢɦɮɨɰɢɬɢ�ɩɨɪɚɫɬɨɬ�ɟ�ɤɨɧɬɢɧɭɢɪɚɧ�ɜɨ�ɬɟɤ�ɧɚ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ��ɢ�ɫɟ�ɞɜɢɠɢ�ɨɞ������ ɞɨ��������Ɇɨɧɨɰɢɬɢɬɟ�ɜɨ�
ɩɪɜɢɬɟ� ɬɪɢ� ɧɟɞɟɥɢ� ɤɨɧɬɢɧɭɢɪɚɧɨ� ɫɟ� ɡɝɨɥɟɦɭɜɚɚɬ� ɫɟ� ɞɨɞɟɤɚ� ɨɪɝɚɧɢɡɦɨɬ� ɧɚ� ɫɬɚɨɪɟɰɨɬ� ɧɟ� ɫɟ� ɡɚɫɢɬɢ� ɫɨ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɚɥɟɪɝɟɧɨɬ�� ɢ� ɜɟʅɟ� ɜɨ� ɱɟɬɜɪɬɚɬɚ� ɧɟɞɟɥɚ� ɞɨɚɼɚ� ɞɨ� ɞɜɨʁɧɨ� ɧɚɦɚɥɭɜɚʃɟ� ɧɚ� ɩɪɨɰɟɧɬɨɬ� ɧɚ�
ɦɨɧɨɰɢɬɢɬɟ�� ɉɪɨɰɟɧɬɨɬ� ɧɚ� ɝɪɚɧɭɥɨɰɢɬɢɬɟ� ɨɞ� ɩɨɱɟɬɨɤɨɬ� ɧɚ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɩɚ ɫɟ� ɞɨ� ɬɪɟɬɚɬɚ� ɧɟɞɟɥɚ� ɛɥɚɝɨ�
ɨɩɚɼɚ�� ɡɚ� ɞɚ� ɧɚ� ���ɢɨɬ� ɞɟɧ� ɧɚɝɥɨ� ɫɟ� ɩɨɤɚɱɢ� ɞɨ� ɜɪɟɞɧɨɫɬ� ɨɞ� �������ɂɦɭɧɢɡɚɰɢʁɚɬɚ� ɧɚ� ɫɬɚɨɪɰɢɬɟ� ɫɨ� ɩɨɦɚɥ�
ɜɨɥɭɦɟɧ�ɧɚ�ɚɥɟɪɝɟɧ�ɞɨɜɟɞɭɜɚ�ɞɨ�ɤɨɧɫɬɚɧɬɧɚ�ɜɪɟɞɧɨɫɬ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɛɚɡɨɮɢɥɢ�ɜɨ�ɬɟɤ�ɧɚ�ɱɟɬɢɪɢɬɟ�ɧɟɞɟɥɢ�
ɨɞ�ɨɤɨɥɭ�����>�@�
Ɉɞ�ɝɪɚɮɢɱɤɢ�ɩɪɢɤɚɡ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɫɟ�ɝɥɟɞɚ�ɞɟɤɚ�ɚɥɟɪɝɟɧɨɬ�ɨɞ�'DFXV�FDURWD ɜɨ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɨɞ���, ɢ�����,
ɞɟʁɫɬɜɭɜɚ�ɜɪɡ�ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ�ɤɚʁ�ɛɟɥɢɨɬ�ɥɚɛɨɪɚɬɨɪɢɫɤɢ�ɫɬɚɨɪɟɰ�ɢ�ɝɢ�ɦɟɧɭɜɚ�ɤɪɜɧɢɬɟ�ɩɚɪɚɦɟɬɪɢ�ɜɨ�ɪɚɡɥɢɱɟɧ�
ɨɛɟɦ��ɂɧɬɟɪɟɫɧɨ�ɟ�ɲɬɨ�ɛɪɨʁɨɬ�ɧɚ�ɥɟɭɤɨɰɢɬɢɬɟ�ɜɨ�ɩɨɫɥɟɞɧɚɬɚ�ɧɟɞɟɥɚ�ɧɚ�ɢɦɭɧɢɡɚɰɢʁɚ�ɫɨ�ɜɨɥɭɦɟɧ�ɨɞ�����, ɟ�
ɩɨɝɨɥɟɦ� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɛɪɨʁɨɬ� ɧɚ� ɥɟɭɤɨɰɢɬɢ� ɤɚʁ� ɫɬɚɨɪɰɢ� ɢɦɭɧɢɡɢɪɚɧɢ� ɫɨ� ɜɨɥɭɦɟɧ� ɨɞ� ��,�� ɂɫɬɨ� ɬɚɤɚ��
ɡɚɛɟɥɟɠɚɜɦɟ�ɞɟɤɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɥɢɦɮɨɰɢɬɢ��ɦɨɧɨɰɢɬɢ�ɢ�ɝɪɚɧɭɥɨɰɢɬɢ�ɤɚʁ�ɫɬɚɨɪɰɢ�ɢɦɭɧɢɡɢɪɚɧɢ�ɫɨ�ɜɨɥɭɦɟɧ�
ɨɞ�����, ɛɟɲɟ�ɡɚ�ɧɢʁɚɧɫɚ�ɩɨɦɚɥ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɢɫɬɢɬɟ�ɤɚʁ�ɫɬɚɨɪɰɢ�ɢɦɭɧɢɡɢɪɚɧɢ�ɫɨ�ɜɨɥɭɦɟɧ�ɨɞ���,��
Ɋɟɡɭɥɬɚɬɢɬɟ�ɨɞ�(/,6$ ɬɟɫɬɨɜɢɬɟ�ɫɟ�ɞɨɛɢɟɧɢ�ɫɨ�ɦɟɪɟʃɚ�ɜɨ�ɬɟɤɨɬ�ɧɚ�ɱɟɬɢɪɢ�ɧɟɞɟɥɢ�ɢ�ɬɨɚ�ɧɚ���ɢɨɬ�����ɢɨɬ�����
ɢɨɬ�ɢ����ɢɨɬ�ɞɟɧ��Ɇɟɪɟʃɚɬɚ�ɫɟ�ɜɪɲɟɧɢ�ɫɨ�ɩɨɦɨɲ�ɧɚ�ɚɛɫɨɪɛɚɧɰɚ ɧɚ����QP� ɩɪɢ�ɲɬɨ�ɫɟ�ɡɚɩɢɲɭɜɚɧɢ�ɛɪɨʁ�ɧɚ�
ɮɨɬɨɧɢ�ɜɨ�ɫɟɤɭɧɞɚ��ɋɨ�ɰɟɥ�ɞɨɛɢɜɚʃɟ�ɧɚ�ɝɪɚɮɢɤ�ɜɨ�ɢɫɬɢɨɬ�ɛɟɚ�ɜɧɟɫɟɧɢ�ɡɛɢɪɧɢɬɟ�ɪɟɡɭɥɬɚɬɢ�ɡɚ�ɫɟɤɨʁ�ɬɢɩ�ɧɚ�
ɢɦɭɧɨɝɥɨɛɭɥɢɧɢ� ɤɨɢ� ɛɟɚ� ɞɨɛɢɟɧɢ��ɋɨ� ɨɜɨʁ� ɬɢɩ�ɧɚ� ɬɟɫɬɨɜɢ� ɛɟɚ� ɨɩɮɚɬɟɧɢ� ɱɟɬɢɪɢ� ɬɢɩɚ� ɧɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢ��
,J*�� ,J*��� ,J*�D� ɢ� ,J(�� Ɉɞ� ɝɪɚɮɢɤɨɬ� ɧɚ� ɤɨɢ� ɫɟ� ɩɪɟɬɫɬɚɜɟɧɢ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ɤɚʁ�
ɢɦɭɧɢɡɚɰɢʁɚ�ɫɨ�'DFXV�FDURWD ɫɨ�ɜɨɥɭɦɟɧ�ɨɞ���,��ɫɟ�ɝɥɟɞɚ�ɞɟɤɚ�ɤɚʁ�ɫɢɬɟ�ɤɥɚɫɢ�ɧɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢ�ɫɨ�ɬɟɤ�ɧɚ�
ɜɪɟɦɟɬɨ�ɪɚɫɬɚɬ�ɞɨ�ɨɞɪɟɞɟɧɚ�ɜɪɟɞɧɨɫɬ� >�@��Ʉɚʁ� ,J* ɬɚɚ�ɟ�ɧɚʁɜɢɫɨɤɚ� ������ ,J*� ������ ,J( ������ɢ� ,J*�D �����
ȼɪɟɞɧɨɫɬɢɬɟ�ɡɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�ɞɨɛɢɟɧɢ�ɩɪɢ�ɢɦɭɧɢɡɚɰɢʁɚ�ɫɨ�ɜɨɥɭɦɟɧ�ɨɞ�����, ɨɞ�ɚɥɟɪɝɟɧɨɬ�'DFXV�FDURWD�
ɛɟɚ�,J*��������,J*�� ������,J*�D ������,J( ������ɂɚɤɨ�ɫɟ�ɨɱɟɤɭɜɚɲɟ�ɞɟɤɚ�ɜɪɟɞɧɨɫɬɢɬɟ�ɡɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�ɩɪɢ�
ɢɦɭɧɢɡɚɰɢʁɚ�ɫɨ�ɩɨɦɚɥ�ɜɨɥɭɦɟɧ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɩɨɝɨɥɟɦɢɨɬ�ɞɚ�ɛɢɞɚɬ�ɩɨɧɢɫɤɢ��ɬɢɟ�ɞɪɚɫɬɢɱɧɨ�ɧɟ�ɫɟ�ɪɚɡɥɢɤɭɜɚɚɬ��
Ⱥɥɟɪɝɢɫɤɚ�ɪɟɚɤɰɢʁɚ�ɢɦɚɦɟ�ɢ�ɜɨ�ɞɜɚɬɚ�ɫɥɭɱɚʁɚ���ɧɨ�ɫɨ�ɪɚɡɥɢɱɟɧ�ɢɧɬɟɧɡɢɬɟɬ��ɤɨʁ�ɜɨ�ɨɫɧɨɜɚ�ɧɟ�ɫɟ�ɪɚɡɥɢɤɭɜɚ�

���ɁȺɄɅɍɑɈɐɂ�
Ɉɞ� ɢɫɩɢɬɭɜɚʃɚɬɚ� ɤɨɢ� ɛɟɚ� ɧɚɩɪɚɜɟɧɢ� ɫɨ� ɚɥɟɪɝɟɧɨɬ� ɜɪɡ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɤɪɜɧɢɬɟ� ɩɚɪɚɦɟɬɪɢ� ɥɟɭɤɨɰɢɬɢ��
ɥɢɦɮɨɰɢɬɢ�� ɦɨɧɨɰɢɬɢ�� ɝɪɚɧɭɥɨɰɢɬɢ� ɢ� ɛɚɡɨɮɢɥɢ�� ɤɚɤɨ� ɢ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ,J*�� ,J*��� ,J*�D� ɢ� ,J( ɫɨ� ɧɢɡɚ�
ɦɟɬɨɞɢ�ɧɚ�ɦɢɤɪɨɫɤɨɩɢɪɚʃɟ�ɢ�(/,6$�ɦɟɬɨɞɢ��ɤɚɤɨ�ɢ�ɫɨ�ɧɢɜɧɚ�ɫɩɨɪɟɞɛɚ�ɦɨɠɟɲɟ�ɞɚ�ɫɟ�ɡɚɤɥɭɱɢ�ɞɟɤɚ�
� 'DFXV� FDURWD ɩɪɟɞɢɡɜɢɤɭɜɚ� ɚɥɟɪɝɢɫɤɚ� ɪɟɚɤɰɢʁɚ� ɤɚʁ� ɛɟɥɢɬɟ� ɥɚɛɨɪɚɬɨɪɢɫɤɢ� ɫɬɚɨɪɰɢ� ɨɞ� ɫɨʁɨɬ� :LVWDU�� ɚ�
ɧɟʁɡɢɧɢɨɬ� ɢɧɬɟɧɡɢɬɟɬ� ɞɢɪɟɤɬɧɨ� ɡɚɜɢɫɢ� ɨɞ� ɜɨɥɭɦɟɧɨɬ� ɧɚ� ɚɥɟɪɝɟɧɨɬ�� ɇɟɝɨɜɚɬɚ� ɚɥɟɪɝɟɧɨɫɬ� ɡɚɜɢɫɢ� ɨɞ�
ɢɧɞɢɜɢɞɭɢɬɟ�ɤɨɢ�ɞɨɚɼɚɚɬ�ɜɨ�ɤɨɧɬɚɤɬ�ɫɨ�ɢɫɬɢɨɬ��ɤɚɤɨ�ɢ�ɨɞ�ɫɨɫɬɨʁɛɚɬɚ�ɧɚ�ɢɦɭɧɢɬɟɬɨɬ�ɧɚ�ɢɧɞɢɜɢɞɭɚɬɚ��ɧɨ�ɢ�ɨɞ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɤɨʁ�ʅɟ�ɧɚɜɥɟɡɟ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ��
� Rɬɤɚɤɨ� ɝɢ� ɫɩɨɪɟɞɢɜɦɟ� ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ� ɧɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ,J*�� ,J*��� ,J*�D� ɢ� ,J( ɜɨ� ɫɟɪɭɦɢɬɟ��
ɡɚɤɥɭɱɢɜɦɟ� ɞɟɤɚ� ɩɨɝɨɥɟɦɚɬɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚ� ɧɚ� 'DXFXV� FDURWD� ɩɪɟɞɢɡɜɢɤɭɜɚ� ɩɨɝɨɥɟɦɨ� ɩɨɤɚɱɭɜɚʃɟ� ɧɚ�
ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ�ɧɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ɜɨ�ɫɩɨɪɟɞɛɚ�ɫɨ�ɩɨɦɚɥɚɬɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɨɞ�ɢɫɬɢɨɬ�ɚɥɟɪɝɟɧ��
� Rɞ� ɢɫɬɪɚɠɭɜɚʃɟɬɨ� ɫɨ� ɫɢɝɭɪɧɨɫɬ� ɡɚɤɥɭɱɢɜɦɟ� ɞɟɤɚ� 'DXFXV� FDURWD ɩɪɟɞɢɡɜɢɤɭɜɚ� ɚɥɟɪɝɢɫɤɚ� ɪɟɚɤɰɢʁɚ� ɤɚʁ�
ɫɬɚɨɪɰɢ�ɨɞ�ɫɨʁɨɬ�:LVWDU ɤɨʁɚ�ɫɟ�ɤɥɚɫɢɮɢɰɢɪɚ�ɜɨ�ɬɢɩ�, ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬ�

ɅɂɌȿɊȺɌɍɊȺ
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UHYLHZ�RI�WKH�PROHFXODU�EDVLV�DQG�WKHUDS\�WKHUDS\�RI�WKH�PDMRU�SULPDU\�LPPXQRGHILFLHQF\�GLVHDVHV��
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