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+ULVWLMDQ�6SDVRY
)DFXOW\�RI�1DWXUDO�6FLHQFHV�DQG�0DWKHPDWLFV��8QLYHUVLW\�Ä6W��&\ULO�DQG�0HWKRGLXV³� 6NRSMH��5HSXEOLF�RI�

1RUWK�0DFHGRQLD��VSDVRY�KULVWLMDQ#JPDLO�FRP
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
0DMOLQGD�$GHPL

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

$EVWUDFW��$OOHUJLF�UHDFWLRQV�LQ�WKH�ERG\�DUH�LQLWLDWHG�E\�QRQ�SDWKRJHQLF�DOOHUJHQV�WKDW�FDXVH�K\SHUVHQVLWLYLW\�WR�WKH�
LPPXQH�V\VWHP�RI�WKH�W\SH�,�K\SHUVHQVLWLYLW\�JURXS��FKDUDFWHUL]HG�E\�H[FHVVLYH�DFWLYDWLRQ�RI�WKH�FHOOV�RI�WKH�ZKLWH�
EORRG�FHOO��PDVW�FHOOV�DQG�EDVRSKLOV�E\�,J(��UHVXOWLQJ�LQ�DQ�LQIODPPDWRU\�UHVSRQVH��7KH�SDUWLFOHV�RI�WKH�DOOHUJHQ�LQ�
WKH�ERG\�PDLQO\�SHQHWUDWH�WKH�PXFRXV�PHPEUDQHV�RI�WKH�ERG\�RSHQLQJV�FDXVLQJ�D�VHULHV�RI�UHDFWLRQV�E\�DFWLYDWLQJ�7�
FHOOV� DQG�%� FHOOV�� 7KH�PDLQ� V\PSWRPV� RI� DOOHUJLF� UHDFWLRQV� DUH� VHFUHWLRQ� IURP� WKH�PXFRXV�PHPEUDQH�� LUULWDWLRQ��
VZHOOLQJ�ZLWK�LWFKLQJ�DQG�UHGQHVV�
7KH�DLP�RI�WKH�UHVHDUFK�FDPH�IURP�WKH�DVVXPH�WKDW�LQ�WKH�ZKLWH�ODERUDWRU\�UDW��ZKHQ�WUHDWHG�ZLWK�DQ�DOOHUJHQ�LVRODWHG�
IURP� WKH� SROOHQ� RI� WKH� 3KOHXP� SUDWHQVH� SODQW�� WKHUH� PD\� EH� DQ� DOOHUJLF� UHDFWLRQ�� DQG� KHQFH� D� FKDQJH� LQ� VRPH�
SDUDPHWHUV� RI� WKH� LPPXQH� V\VWHP�$V� D� UHVXOW� RI� WKHVH� DVVXPSWLRQV� WKH� IROORZLQJ� VSHFLILF� JRDOV� ZHUH� VHW�� 7R�
GHWHUPLQH� WKH�FKDQJH�LQ�WKH�FRQFHQWUDWLRQ�RI� LPPXQRJOREXOLQV�LQ�VHUXP�IURP�WKH�EORRG�WDNHQ�IURP�WKH�UDWV�HYHU\�
ZHHN�IRU�D�PRQWK��WR�GHWHUPLQH�WKH�YDULDWLRQ�LQ�WKH�WRWDO�QXPEHU�RI�OHXNRF\WHV��GHWHUPLQH�WKH�QXPEHU�RI�EDVRSKLOV�
WKDW�FRPSDUHG�WR�WKH�UHIHUHQFH�YDOXH�ZLOO�LQGLFDWH�ZKHWKHU�WKHUH�DUH�FHUWDLQ�FKDQJHV��7KH�EDVRSKLOV�ZHUH�WKH�WDUJHW�RI�
WKH�VWXG\�EHFDXVH�LW�LV�NQRZQ�WKDW�WKHLU�QXPEHU�LV�WKH�VDPH�ZLWK�WKH�QXPEHU�RI�PDVW�FHOOV�WKDW�DOVR�LQFUHDVH�GXULQJ�
WKH�DOOHUJLF�UHDFWLRQ��2XU�JRDO�ZDV�DOVR�WR�GHWHUPLQH�WKH�FKDQJHV�LQ�WKH�DERYH�SDUDPHWHUV�LQ�UHODWLRQ�WR�WKH�GLIIHUHQW�
FRQFHQWUDWLRQ�RI�WKH�DOOHUJHQ�$V�DQ�H[SHULPHQWDO�PRGHO�ZH�XVHG�ZKLWH�ODERUDWRU\�UDWV� IURP�WKH�:LVWDU�NLQG�$OO�RI�
WKHP�ZHUH�IHPDOH�DW�WKH�DJH�RI���WR���ZHHNV��7KH�FKRVHQ�DJH�LV�GXH�WR�WKHLU�JHQHWLF�SUHGLVSRVLWLRQ�WR�GHYHORS�7K��
W\SH�FHOOV�WKDW�DUH�LQYROYHG�LQ�WKH�LPPXQH�UHVSRQVH�WR�WKH�PRGHO�RI�WKH�DOOHUJ\�WKDW�KDV�EHHQ�VWXGLHG��7KH�UDWV�ZHUH�
GLYLGHG�LQWR�WKUHH�JURXSV�RI�VL[�DQLPDOV��WKH�ILUVW�JURXS�RI�UDWV�EHLQJ�WUHDWHG�ZLWK�DQ�DOOHUJHQ�LQ�D�TXDQWLW\�RI���ȝ/��
DGVRUEHG�LQ�����ȝO�$O��2+�����6HUYD��+HLGHOEXUJ��*HUPDQ\����PJ���P/��LQ�D�WRWDO�YROXPH�RI�����ȝO�VWHULOH�3E6���
WUHDWHG� ZLWK� D� UHFRPELQDQW� DOOHUJHQ� IURP� 3KOHXP� SUDWHQVH� DW� URRP� WHPSHUDWXUH�� D� VHFRQG� JURXS� WUHDWHG� ZLWK� DQ�
DOOHUJHQ�LQ�DQ�DPRXQW�RI�����ȝO��DQG�D�WKLUG�JURXS�RI�FRQWURO�UDWV�WKDW�DUH�QRW�WUHDWHG�DQG�VHUYH�WR�FRPSDUH�WKH�UHVXOWV��
2XU�VWXGLHV�KDYH�VKRZQ�WKDW�LQ�WKH�WUHDWPHQW�ZLWK�DQ�DOOHUJHQ�LVRODWHG�IURP�WKH�SROOHQ�RI�WKH�SODQW�3KOHXP�SUDWHQVH�
DW� FRQFHQWUDWLRQV� RI� �� ȝO� DQG� ���� ȝO�WKH� ZKLWH� ODERUDWRU\� UDW� GHYHORSV� DQ� DOOHUJLF� UHDFWLRQ� ZLWK� D� FKDQJH� LQ� WKH�
FRQFHQWUDWLRQ� RI� LPPXQRJOREXOLQV�� FKDQJHV� LQ� WKH� WRWDO� QXPEHU� RI� OHXFRF\WHV�� WKH� SHUFHQWDJH� RI� O\PSKRF\WHV� ��
PRQRF\WHV�DQG�EDVRSKLOV��7KH�UHVXOWV�REWDLQHG�E\�WKH�(/,6$�WHVW�RI�WKH�WZR�YROXPHV�VKRZ�WKDW�WKH�FRQFHQWUDWLRQV�RI�
LPPXQRJOREXOLQV�GXULQJ�WKH�H[SHULPHQWDO�SHULRG�RI�GD\�E\�GD\��DUH�FRQWLQXRXVO\�LQFUHDVLQJ��DQG�DUH�SURSRUWLRQDO�WR�
WKH�YROXPH�RI�WKH�DOOHUJHQ�
.H\ZRUGV� DOOHUJHQ� 3KOHXP�SUDWHQVH� O\PSKRF\WHV��EDVRSKLOV��LPPXQRJOREXOLQV�

ȼɅɂȳȺɇɂȿɌɈ�ɇ$�3+/(80�35$7(16(�ɄȺɄɈ�ȺɅȿɊȽȿɇ�ȼɊɁ�ɂɆɍɇɂɈɌ�
ɋɂɋɌȿɆ�ɄȺȳ�ȻȿɅɂɈɌ�ɅȺȻɈɊȺɌɈɊɂɋɄɂ�ɋɌȺɈɊȿɐ

ɏɪɢɫɬɢʁɚɧ�ɋɩɚɫɨɜ
ɉɪɢɪɨɞɧɨ�ɦɚɬɟɦɚɬɢɱɤɢ�ɮɚɤɭɥɬɟɬ��ɍɧɢɜɟɪɡɢɬɟɬ�Äɋɜ��Ʉɢɪɢɥ�ɢ�Ɇɟɬɨɞɢʁ³� ɋɤɨɩʁɟ��Ɋɟɩɭɛɥɢɤɚ�

ɋɟɜɟɪɧɚ�Ɇɚɤɟɞɨɧɢʁɚ��VSDVRY�KULVWLMDQ#JPDLO�FRP
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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

Ɇɚʁɥɢɧɞɚ�Ⱥɞɟɦɢ
Ɏɚɤɭɥɬɟɬ�ɡɚ�ɦɟɞɢɰɢɧɫɤɢ�ɧɚɭɤɢ��ɍɧɢɜɟɪɡɢɬɟɬ�ÄȽɨɰɟ�Ⱦɟɥɱɟɜ³�ɒɬɢɩ��Ɋɟɩɭɛɥɢɤɚ�ɋɟɜɟɪɧɚ�

Ɇɚɤɟɞɨɧɢʁɚ

Ɋɟɡɢɦɟ� Ⱥɥɟɪɝɢɫɤɢɬɟ� ɪɟɚɤɰɢɢ� ɜɨ� ɨɪɝɚɧɢɡɦɨɬ� ɫɟ� ɢɧɢɰɢɪɚɧɢ� ɨɞ� ɧɟɩɚɬɨɝɟɧɢ� ɚɥɟɪɝɟɧɢ� ɤɨɢ� ɩɪɟɞɢɡɜɢɤɭɜɚɚɬ�
ɩɪɟɨɫɟɬɥɢɜɨ�ɧɚɪɭɲɭɜɚʃɟ�ɧɚ�ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ�ɨɞ ɝɪɭɩɚɬɚ�ɧɚ�ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬ�ɬɢɩ�,��ɤɨɢ�ɫɟ�ɤɚɪɚɤɬɟɪɢɡɢɪɚɚɬ�
ɫɨ�ɩɪɟɤɭɦɟɪɧɚ�ɚɤɬɢɜɚɰɢʁɚ�ɧɚ�ɤɥɟɬɤɢɬɟ�ɨɞ�ɛɟɥɚɬɚ�ɤɪɜɧɚ�ɥɨɡɚ��ɦɚɫɬɨɰɢɬɢɬɟ�ɢ�ɛɚɡɨɮɢɥɢɬɟ�ɨɞ�ɫɬɪɚɧɚ�ɧɚ�,J(��ɲɬɨ�
ɪɟɡɭɥɬɢɪɚ� ɫɨ� ɢɧɮɥɚɦɚɬɨɪɟɧ� ɨɞɝɨɜɨɪ�� ɑɟɫɬɢɰɢɬɟ� ɨɞ� ɚɥɟɪɝɟɧɨɬ� ɜɨ� ɨɪɝɚɧɢɡɦɨɬ� ɝɥɚɜɧɨ� ɧɚɜɥɟɝɭɜɚɚɬ ɩɪɟɤɭ�
ɦɭɤɨɡɧɢɬɟ�ɦɟɦɛɪɚɧɢ�ɧɚ�ɬɟɥɟɫɧɢɬɟ�ɨɬɜɨɪɢ�ɩɪɟɞɢɡɜɢɤɭɜɚʁʅɢ�ɧɢɡɚ�ɪɟɚɤɰɢɢ�ɫɨ�ɚɤɬɢɜɢɪɚʃɟ�ɧɚ�Ɍ�ɤɥɟɬɤɢɬɟ�ɢ�Ȼ�
ɤɥɟɬɤɢɬɟ�� Ƚɥɚɜɧɢɬɟ� ɫɢɦɩɬɨɦɢ� ɩɪɢ� ɚɥɟɪɝɢɫɤɢɬɟ� ɪɟɚɤɰɢɢ� ɫɟ� ɥɚɱɟʃɟ� ɨɞ� ɦɭɤɨɡɧɚɬɚ� ɦɟɦɛɪɚɧɚ�� ɧɚɞɪɚɡɧɟɬɨɫɬ��
ɨɬɨɤ�ɫɨ�ɱɟɲɚʃɟ�ɢ�ɰɪɜɟɧɢɥɨ��
ɐɟɥɬɚ� ɧɚ� ɢɫɬɪɚɠɭɜɚʃɟɬɨ ɩɪɨɢɡɥɟɡɟ� ɨɞ� ɩɪɟɬɩɨɫɬɚɜɤɚɬɚ� ɞɟɤɚ� ɤɚʁ� ɛɟɥɢɨɬ� ɥɚɛɚɪɚɬɨɪɢɫɤɢɨɬ� ɫɬɚɨɪɟɰ� ɩɪɢ�
ɬɪɟɬɦɚɧɨɬ� ɫɨ� ɚɥɟɪɝɟɧ� ɢɡɨɥɢɪɚɧ� ɨɞ� ɩɨɥɟɧɨɬ� ɧɚ� ɪɚɫɬɟɧɢɟɬɨ� 3KOHXP� SUDWHQVH� ɦɨɠɧɨ� ɟ� ɞɚ� ɞɨʁɞɟ� ɞɨ� ɚɥɟɪɝɢɫɤɚ�
ɪɟɚɤɰɢʁɚ�� ɚ� ɫɨ� ɫɚɦɨɬɨ� ɬɨɚ� ɢ� ɞɨ� ɩɪɨɦɟɧɚ� ɧɚ� ɧɟɤɨɢ� ɩɚɪɚɦɟɬɪɢ� ɨɞ� ɢɦɭɧɢɨɬ� ɫɢɫɬɟɦ�� Ʉɚɤɨ� ɪɟɡɭɥɬɚɬ� ɧɚ� ɨɜɢɟ�
ɩɪɟɬɩɨɫɬɚɜɤɢ� ɫɟ� ɩɨɫɬɚɜɢʁɚ� ɫɥɟɞɧɢɬɟ� ɤɨɧɤɪɟɬɧɢ� ɰɟɥɢ�� Ⱦɚ� ɫɟ� ɨɩɪɟɞɟɥɢ� ɩɪɨɦɟɧɚɬɚ� ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ�
ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ɜɨ� ɫɟɪɭɦɨɬ� ɨɞ� ɤɪɜɬɚ� ɤɨʁɚ� ɛɟɲɟ� ɡɟɦɟɧɚ� ɨɞ� ɫɬɚɨɪɰɢɬɟ� ɧɚ� ɫɟɤɨʁɚ� ɧɟɞɟɥɚ� ɜɨ� ɬɟɤɨɬ� ɧɚ� ɟɞɟɧ�
ɦɟɫɟɰ��ɞɚ�ɫɟ�ɨɩɪɟɞɟɥɢ�ɜɚɪɢʁɚɰɢʁɚɬɚ�ɧɚ�ɜɤɭɩɧɢɨɬ�ɛɪɨʁ�ɧɚ�ɥɟɭɤɨɰɢɬɢɬɟ��ɞɚ�ɫɟ�ɨɩɪɟɞɟɥɢ�ɛɪɨʁɨɬ�ɧɚ�ɛɚɡɨɮɢɥɢɬɟ�
ɤɨʁ� ɫɩɨɪɟɞɟɧ� ɫɨ� ɪɟɮɟɪɟɧɬɧɚɬɚ� ɜɪɟɞɧɨɫɬ� ʅɟ� ɩɨɤɚɠɟ� ɞɚɥɢ� ɢɦɚ� ɨɞɪɟɞɟɧɢ� ɩɪɨɦɟɧɢ�� Ȼɚɡɨɮɢɥɢɬɟ� ɛɟɚ� ɰɟɥ� ɧɚ�
ɢɫɬɪɚɠɭɜɚʃɟɬɨ� ɛɢɞɟʁʅɢ� ɫɟ� ɡɧɚɟ� ɞɟɤɚ� ɧɢɜɧɢɨɬ� ɛɪɨʁ� ɟ� ɢɫɬ� ɫɨ� ɛɪɨʁɨɬ� ɧɚ� ɦɚɫɬɨɰɢɬɢɬɟ�� ɤɨɢ� ɢɫɬɨ� ɬɚɤɚ� ɫɟ�
ɡɝɨɥɟɦɭɜɚɚɬ�ɩɪɢ�ɚɥɟɪɝɢɫɤɚɬɚ�ɪɟɚɤɰɢʁɚ��ɐɟɥ�ɧɢ�ɛɟɲɟ�ɢ�ɞɚ�ɫɟ�ɨɞɪɟɞɚɬ�ɩɪɨɦɟɧɢɬɟ�ɧɚ�ɝɨɪɟ�ɧɚɜɟɞɟɧɢɬɟ�ɩɚɪɚɦɟɬɪɢ�
ɜɨ� ɨɞɧɨɫ� ɧɚ� ɪɚɡɥɢɱɧɚɬɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚ� ɨɞ� ɚɥɟɪɝɟɧɨɬ�� Ʉɚɤɨ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɟɧ� ɦɨɞɟɥ� ɛɟɚ� ɤɨɪɢɫɬɟɧɢ� ɛɟɥɢ�
ɥɚɛɚɪɚɬɨɪɢɫɤɢ� ɫɚɨɪɰɢ� ɨɞ� ɫɨʁɨɬ� :LVWDU�� ɋɢɬɟ� ɛɟɚ� ɨɞ� ɠɟɧɫɤɢ� ɩɨɥ� ɧɚ� ɜɨɡɪɚɫɬ� ɨɞ� �� ɞɨ� �� ɧɟɞɟɥɢ�� ɂɡɛɪɚɧɚɬɚ�
ɜɨɡɪɚɫɬ� ɟ� ɩɨɪɚɞɢ� ɧɢɜɧɢɬɟ� ɝɟɧɟɬɫɤɢ� ɩɪɟɞɢɫɩɨɡɢɰɢɢ� ɞɚ� ɪɚɡɜɢɜɚɚɬ� ɤɥɟɬɤɢ� ɨɞ� ɬɢɩɨɬ� 7K��� ɤɨɢ� ɫɟ� ɜɤɥɭɱɟɧɢ� ɜɨ�
ɢɦɭɧɢɨɬ�ɨɞɝɨɜɨɪ�ɧɚ�ɦɨɞɟɥɨɬ�ɧɚ�ɚɥɟɪɝɢʁɚɬɚ�ɤɨʁɚ�ɛɟɲɟ�ɩɪɟɞɦɟɬ�ɧɚ�ɢɡɭɱɭɜɚʃɟɬɨ��ɋɬɚɨɪɰɢɬɟ�ɛɟɚ�ɪɚɫɩɪɟɞɟɥɟɧɢ�
ɜɨ�ɬɪɢ�ɝɪɭɩɢ�ɨɞ�ɩɨ�ɲɟɫɬ�ɠɢɜɨɬɧɢ�ɢ�ɬɨɚ� ɩɪɜɚ�ɝɪɭɩɚ�ɫɬɚɨɪɰɢ�ɤɨɢ�ɫɟ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɚɥɟɪɝɟɧ�ɜɨ�ɤɨɥɢɱɧɚ�ɨɞ��ȝ/��
ɚɞɫɨɪɛɢɪɚɧ� ɜɨ� ���ȝO�$O�2+�� �6HUYD��+HLGHOEXUJ��*HUPDQ\�� �PJ�P/�� ɜɨ� ɜɤɭɩɟɧ� ɜɨɥɭɦɟɧ� ɨɞ� ���ȝO� ɫɬɟɪɢɥɟɧ�
3E6���ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɪɟɤɨɦɛɢɧɚɧɬɟɧ�ɚɥɟɪɝɟɧ�ɨɞ�3KOHXP�SUDWHQVH�ɧɚ�ɫɨɛɧɚ�ɬɟɦɩɟɪɚɬɭɪɚ��ɜɬɨɪɚ�ɝɪɭɩɚ�ɬɪɟɬɢɪɚɧɢ�
ɫɨ� ɚɥɟɪɝɟɧ� ɜɨ� ɤɨɥɢɱɢɧɚ� ɨɞ� ���ȝO��� ɢ� ɬɪɟɬɚ� ɝɪɭɩɚ� ɧɚ� ɤɨɧɬɪɨɥɧɢ� ɫɬɚɨɪɰɢ�� ɤɨɢ� ɧɟ� ɫɟ� ɬɪɟɬɢɪɚɧɢ� ɢ� ɫɥɭɠɚɬ� ɡɚ�
ɫɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ��ɇɚɲɢɬɟ�ɢɫɬɪɚɠɭɜɚʃɚ�ɩɨɤɚɠɚɚ�ɞɟɤɚ�ɩɪɢ�ɬɪɟɬɦɚɧɨɬ�ɫɨ�ɚɥɟɪɝɟɧ�ɢɡɨɥɢɪɚɧ�ɨɞ�ɩɨɥɟɧɨɬ�
ɧɚ�ɪɚɫɬɟɧɢɟɬɨ�3KOHXP�SUDWHQVH��ɜɨ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɨɞ���O�ɢ�����O��ɤɚʁ�ɛɟɥɢɨɬ�ɥɚɛɨɪɚɬɨɪɢɫɤɢɨɬ�ɫɬɚɨɪɟɰ�ɞɨɚɼɚ�ɞɨ�
ɚɥɟɪɝɢɫɤɚ� ɪɟɚɤɰɢʁɚ� ɫɨ� ɩɪɨɦɟɧɚ� ɜɨ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�� ɩɪɨɦɟɧɢ� ɜɨ� ɜɤɭɩɧɢɨɬ� ɛɪɨʁ� ɧɚ�
ɥɟɭɤɨɰɢɬɢɬɟ��ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɥɢɦɮɨɰɢɬɢɬɟ��ɦɨɧɨɰɢɬɢɬɟ�ɢ�ɛɚɡɨɮɢɥɢɬɟ��Ɋɟɡɭɥɬɚɬɢɬɟ�ɞɨɛɢɟɧɢ�ɫɨ�(/,6$�ɬɟɫɬɨɬ�
ɨɞ�ɞɜɚɬɚ�ɜɨɥɭɦɟɧɢ�ɩɨɤɚɠɭɜɚɚɬ�ɞɟɤɚ�ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ�ɧɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�ɡɚ�ɜɪɟɦɟ�ɧɚ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɨɬ�
ɩɟɪɢɨɞ�ɨɞ�ɞɟɧ�ɧɚ�ɞɟɧ�ɤɨɧɬɢɧɭɢɪɚɧɨ�ɪɚɫɬɚɬ��ɚ�ɫɟ�ɩɪɨɩɨɪɰɢɨɧɚɥɧɢ�ɫɨ�ɜɨɥɭɦɟɧɨɬ�ɧɚ�ɚɥɟɪɝɟɧɨɬ��
Ʉɥɭɱɧɢ�ɡɛɨɪɨɜɢ��ɚɥɟɪɝɟɧ��3KOHXP�SUDWHQVH��ɥɢɦɮɨɰɢɬɢ��ɛɚɡɨɮɢɥɢ��ɢɦɭɧɨɝɥɨɛɭɥɢɧɢ�

���ȼɈȼȿȾ
Ⱥɥɟɪɝɢɫɤɢɬɟ� ɪɟɚɤɰɢɢ� ɩɪɟɬɫɬɚɜɭɜɚɚɬ� ɩɪɟɨɫɟɬɥɢɜɨ� ɧɚɪɭɲɭɜɚʃɟ� ɧɚ� ɢɦɭɧɢɨɬ� ɫɢɫɬɟɦ� ɢ� ɫɩɚɼɚɚɬ� ɜɨ� ɝɪɭɩɚɬɚ� ɧɚ�
ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬ�ɬɢɩ�,��Ɍɚɚ�ɫɟ�ɤɚɪɚɤɬɟɪɢɡɢɪɚ�ɫɨ�ɩɪɟɤɭɦɟɪɧɚ�ɚɤɬɢɜɚɰɢʁɚ�ɧɚ�ɤɥɟɬɤɢɬɟ�ɨɞ�ɛɟɥɚɬɚ�ɤɪɜɧɚ�ɥɨɡɚ��
ɨɞ�ɫɬɪɚɧɚ�ɧɚ�,J(��ɲɬɨ�ɪɟɡɭɥɬɢɪɚ�ɫɨ�ɢɧɮɥɚɦɚɬɨɪɟɧ�ɨɞɝɨɜɨɪ�>�@� Ⱥɥɟɪɝɢɫɤɢɬɟ�ɪɟɚɤɰɢɢ�ɫɟ�ɤɚɪɚɤɬɟɪɢɡɢɪɚɚɬ�ɫɨ�
ɞɜɚ� ɬɢɩɚ� ɧɚ� ɫɢɧɞɪɨɦɢ�� ɛɥɚɝɢ� ɚɥɟɪɝɢɫɤɢ� ɫɢɧɞɪɨɦɢ� ɢ� ɬɟɲɤɢ� ɚɥɟɪɝɢɫɤɢ� ɫɢɧɞɪɨɦɢ�� ȼɨ� ɛɥɚɝɢɬɟ� ɚɥɟɪɝɢɫɤɢ�
ɫɢɧɞɪɨɦɢ�ɫɩɚɼɚɚɬ�ɩɨɤɚɱɟɧɚɬɚ�ɬɟɥɟɫɧɚ�ɬɟɦɩɟɪɚɬɭɪɚ��ɤɨɧʁɭɤɬɢɜɢɬɢɫ��ɱɟɲɚʃɟ��ɬɟɱɟʃɟ�ɧɚ�ɧɨɫ�ɢ�ɫɥ��>�@��Ɍɟɲɤɢɬɟ�
ɚɥɟɪɝɢɫɤɢ� ɫɢɧɞɪɨɦɢ� ɫɟ� ʁɚɜɭɜɚɚɬ� ɧɚ� ɪɟɫɩɢɪɚɬɨɪɧɢɨɬ� ɫɢɫɬɟɦ� ɢ� ɦɨɠɚɬ� ɞɚ� ɩɪɟɞɢɡɜɢɤɚɚɬ� ɚɫɬɦɚ� ɢɥɢ�
ɚɧɚɮɢɥɚɤɬɢɱɤɢ� ɪɟɚɤɰɢɢ� ɤɨɢ� ɫɟ� ɨɩɚɫɧɢ�� ɚ� ɜɨ� ɧɟɤɨɢ� ɫɥɭɱɚɢ� ɢ� ɮɚɬɚɥɧɢ� >�@� Ⱥɥɟɪɝɢɫɤɢɬɟ� ɪɟɚɤɰɢɢ� ɫɟ�
ɩɪɟɞɢɡɜɢɤɚɧɢ� ɨɞ� ɦɚɬɟɪɢɢ� ɧɚɪɟɱɟɧɢ� ɚɥɟɪɝɟɧɢ� ɢ� ɢɫɬɢɬɟ� ɧɟ� ɫɟ� ɩɚɪɚɡɢɬɫɤɢ� ɚɧɬɢɝɟɧɢ�� ȿɞɧɚ� ɨɞ� ɝɥɚɜɧɢɬɟ�
ɤɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɧɚ� ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬɚ� ɨɞ� ɬɢɩ� ,� ɟ� ɬɨɚ� ɲɬɨ� ɩɥɚɡɦɚ�ɤɥɟɬɤɢɬɟ� ɥɚɱɚɬ� ,J(�� ɤɚɤɨ� ɪɟɡɭɥɬɚɬ� ɧɚ�
ɚɤɬɢɜɢɪɚʃɟɬɨ�ɧɚ�7K��ɤɥɟɬɤɢɬɟ�>�@��ɑɟɫɬɢɰɢɬɟ�ɨɞ�ɚɥɟɪɝɟɧɨɬ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ ɫɟ�ɞɜɢɠɚɬ�ɤɨɧ�ɦɭɤɨɡɧɢɬɟ�ɦɟɦɛɪɚɧɢ�
ɢ� ɧɚɜɥɟɝɭɜɚɚɬ� ɜɨ� ɜɧɚɬɪɟɲɧɨɫɬɚ� ɧɚ� ɨɪɝɚɧɢɡɦɨɬ� ɩɪɟɤɭ� ɨɬɜɨɪɢɬɟ�� Ɍɚɦɭ� ɫɟ� ɩɪɢɮɚʅɚɚɬ� ɨɞ� ɫɬɪɚɧɚ� ɧɚ� ɤɥɟɬɤɢ�
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ϵϳϳ

ɩɪɟɬɫɬɚɜɧɢɱɤɢ� ɧɚ� ɚɧɬɢɝɟɧɢɬɟ�� ɨɞɨɫɧɨ� 7�ɤɥɟɬɤɢɬɟ� ɤɨɢ� ɝɨ� ɩɪɢɮɚʅɚɚɬ� ɚɥɟɪɝɟɧɨɬ� ɫɨ� ɩɨɦɨɲ� ɧɚ� ɫɜɨɢɬɟ� Ɍ�
ɤɥɟɬɨɱɧɢ� ɪɟɰɟɩɬɨɪɢ� >����@��Ɉɬɤɚɤɨ� ɚɥɟɪɝɟɧɨɬ� ʅɟ� ɛɢɞɟ� ɩɪɢɮɚɬɟɧ�Ɍ�ɤɥɟɬɤɢɬɟ� ɝɢ� ɚɤɬɢɜɢɪɚɚɬ�%�ɤɥɟɬɤɢɬɟ� ɤɨɢ�
ɨɫɥɨɛɨɞɭɜɚɚɬ�,J(�ɚɧɬɢɝɟɧɢ� >����@��Ɉɜɢɟ�,J(�ɚɧɬɢɝɟɧɢ�ɫɟ�ɧɚɨɼɚɚɬ�ɧɚ�ɧɚɞɜɨɪɟɲɧɚɬɚ�ɫɬɪɚɧɚ�ɧɚ�ɦɚɫɬ�ɤɥɟɬɤɢɬɟ�
ɤɨɢ� ɫɨɞɪɠɚɬ� ɝɪɚɧɭɥɢ� ɛɨɝɚɬɢ� ɫɨ� ɯɟɦɢɫɤɢ� ɦɟɞɢʁɚɬɨɪɢ�� ɯɢɫɬɚɦɢɧɢ� ɢ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɢ�� ɲɬɨ ɩɪɟɞɢɡɜɢɤɭɜɚ�
ɞɟɝɪɚɧɭɥɢɪɚʃɟ� ɧɚ� ɦɚɫɬ� ɤɥɟɬɤɢɬɟ� ɢ� ɢɫɩɭɲɬɚʃɟ� ɧɚ� ɢɫɬɢɬɟ� ɜɨ� ɨɤɨɥɧɨɬɨ� ɬɤɢɜɨ� >�@�� ɤɨɢ� ɩɚɤ� ɫɟ� ɜɪɡɭɜɚɚɬ� ɡɚ�
ɦɟɞɢʁɚɬɨɪɫɤɢɬɟ� ɦɟɫɬɚ� ɧɚ� ɩɨɜɪɲɢɧɚɬɚ� ɧɚ� ɤɪɜɧɢɬɟ� ɫɚɞɨɜɢ� ɢ� ɝɨ� ɡɝɨɥɟɦɭɜɚɚɬ� ɜɨɥɭɦɟɧɨɬ� ɧɚ� ɤɪɜɧɢɨɬ� ɫɚɞ� ɢ�
ɩɪɨɬɨɤɨɬ�ɧɚ�ɤɪɜɬɚ�ɧɢɡ�ɧɟɝɨ�>�@��Ɉɜɚ�ɩɪɟɞɢɡɜɢɤɭɜɚ�ɫɨɥɡɟʃɟ�ɧɚ�ɦɭɤɨɡɧɚɬɚ�ɦɟɦɛɪɚɧɚ��ɰɪɜɟɧɢɥɨ��ɨɬɨɤ�ɢ�ɱɟɲɚʃɟ��
ɲɬɨ� ɩɪɟɬɫɬɚɜɭɜɚɚɬ� ɨɫɧɨɜɧɢ� ɫɢɦɩɬɨɦɢ� ɧɚ� ɚɥɟɪɝɢɫɤɚɬɚ� ɪɟɚɤɰɢʁɚ� >�@�� Ɂɚ� ɬɚɚ� ɰɟɥ� ɜɨ� ɨɪɝɚɧɢɡɦɨɬ� ɢɦɚ�
ɚɧɬɢɯɢɫɬɚɦɢɧɢ�ɤɨɢ�ɝɢ�ɛɥɨɤɢɪɚɚɬ�ɫɜɪɡɧɢɬɟ�ɦɟɫɬɚ�ɧɚ�ɯɢɫɬɚɦɢɧɨɬ�ɧɚ�ɦɟɦɛɪɚɧɢɬɟ�ɨɞ�ɤɪɜɧɢɬɟ�ɫɚɞɨɜɢ��ɫɨ�ɲɬɨ�ɝɨ�
ɧɚɦɚɥɭɜɚɚɬ�ɫɬɟɩɟɧɨɬ�ɧɚ�ɚɥɟɪɝɢɫɤɚɬɚ�ɪɟɚɤɰɢʁɚ�ɜɨ�ɨɪɝɚɧɢɡɦɨɬ�

���ɐȿɅɂ�ɇȺ�ɌɊɍȾɈɌ
.ɨɧɤɪɟɬɧɢ�ɰɟɥɢ�ɧɚ�ɬɪɭɞɨɬ�
� ɞɚ�ɫɟ�ɨɩɪɟɞɟɥɢ�ɩɪɨɦɟɧɚɬɚ�ɜɨ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�ɜɨ�ɫɟɪɭɦɨɬ�ɨɞ�ɬɪɟɬɢɪɚɧɢɬɟ�ɫɬɚɨɪɰɢ�ɧɚ�
ɫɟɤɨʁɚ�ɧɟɞɟɥɚ�ɜɨ�ɬɟɤɨɬ�ɨɞ�ɟɞɟɧ�ɦɟɫɟɰ�
� ɞɚ� ɫɟ� ɨɩɪɟɞɟɥɚɬ� ɩɪɨɦɟɧɢɬɟ� ɜɨ� ɜɤɭɩɧɢɨɬ� ɛɪɨʁ� ɧɚ� ɥɟɭɤɨɰɢɬɢɬɟ�� ɫɩɨɪɟɞɟɧɢ� ɫɨ� ɪɟɮɟɪɟɧɬɧɢɬɟ� ɜɪɟɞɧɨɫɬɢ��
ɉɨɫɟɛɧɨ� ɛɚɡɨɮɢɥɢɬɟ� ɛɟɚ� ɰɟɥ� ɧɚ� ɢɫɬɪɚɠɭɜɚʃɟɬɨ�� ɛɢɞɟʁʅɢ� ɫɟ� ɡɧɚɟ� ɞɟɤɚ� ɧɢɜɧɢɨɬ� ɛɪɨʁ� ɟ� ɢɫɬ� ɫɨ� ɛɪɨʁɨɬ� ɧɚ�
ɦɚɫɬɨɰɢɬɢɬɟ��ɤɨɢ�ɢɫɬɨ�ɬɚɤɚ�ɫɟ�ɡɝɨɥɟɦɭɜɚɚɬ�ɩɪɢ�ɚɥɟɪɝɢɫɤɚ�ɪɟɚɤɰɢʁɚ��
� ɞɚ�ɫɟ�ɨɞɪɟɞɚɬ�ɩɪɨɦɟɧɢɬɟ�ɧɚ�ɩɚɪɚɦɟɬɪɢɬɟ�ɜɨ�ɮɭɧɤɰɢʁɚ�ɨɞ�ɪɚɡɥɢɱɧɚɬɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�

���ɆȺɌɊɂȳȺɅ�ɂ�ɆȿɌɈȾɂ
Ʉɚɤɨ� ɚɥɟɪɝɟɧ� ɫɟ� ɤɨɪɢɫɬɟɲɟ� ɩɨɥɟɧɨɬ� ɨɞ� 3KOHXP� SUHWHQVH�� ɪɚɫɬɟɧɢɟ� ɤɨɟ� ɫɩɚɼɚ� ɜɨ� ɝɪɭɩɚɬɚ� ɧɚ� ɩɨɜɟʅɟɝɨɞɢɲɧɢ�
ɬɪɟɜɢ�� Ɂɚ� ɟɤɫɩɟɪɢɦɟɧɬɨɬ� ɛɟɚ� ɤɨɪɢɫɬɟɧɢ� ɛɟɥɢ� ɥɚɛɚɪɚɬɨɪɢɫɤɢ� ɫɚɨɪɰɢ� ɨɞ� ɫɨʁɨɬ� :LVWDU�� ɫɢɬɟ� ɨɞ� ɠɟɧɫɤɢ� ɩɨɥ�
�Q ���� ɧɚ� ɜɨɡɪɚɫɬ� ɨɞ� �� ɞɨ� �� ɧɟɞɟɥɢ�� ɂɡɛɪɚɧɚɬɚ� ɜɨɡɪɚɫɬ� ɟ� ɩɨɪɚɞɢ� ɧɢɜɧɢɬɟ� ɝɟɧɟɬɫɤɢ� ɩɪɟɞɢɫɩɨɡɢɰɢɢ� ɞɚ�
ɪɚɡɜɢɜɚɚɬ� ɤɥɟɬɤɢ� ɨɞ� ɬɢɩɨɬ� 7K��� ɤɨɢ� ɫɟ� ɜɤɥɭɱɟɧɢ� ɜɨ� ɢɦɭɧɢɨɬ� ɨɞɝɨɜɨɪ� ɧɚ� ɚɥɟɪɝɢʁɚɬɚ�� ɤɨʁɚ� ɛɟɲɟ�ɩɪɟɞɦɟɬ� ɧɚ�
ɢɡɭɱɭɜɚʃɟ��ɋɬɚɨɪɰɢɬɟ�ɛɟɚ�ɪɚɫɩɪɟɞɟɥɟɧɢ�ɜɨ�ɬɪɢ�ɝɪɭɩɢ�ɨɞ�ɩɨ�ɲɟɫɬ�ɠɢɜɨɬɧɢ�
� ɩɪɜɚ�ɝɪɭɩɚ�ɫɬɚɨɪɰɢ�ɤɨɢ�ɫɟ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɚɥɟɪɝɟɧ�ɜɨ�ɤɨɥɢɱɧɚ�ɨɞ��ȝ/��ɚɞɫɨɪɛɢɪɚɧ�ɜɨ����ȝO�$O�2+�� �6HUYD��
+HLGHOEXUJ�� *HUPDQ\�� �PJ�P/�� ɜɨ� ɜɤɭɩɟɧ� ɜɨɥɭɦɟɧ� ɨɞ� ���ȝO� ɫɬɟɪɢɥɟɧ� 3E6� 3KO� ,� ������� ɬɪɟɬɢɪɚɧɢ� ɫɨ�
ɪɟɤɨɦɛɢɧɚɧɬɟɧ�ɚɥɟɪɝɟɧ�ɨɞ�3KOHXP�SUDWHQVH�ɧɚ�ɫɨɛɧɚ�ɬɟɦɩɟɪɚɬɭɪɚ�
� ɜɬɨɪɚ�ɝɪɭɩɚ�ɫɬɚɨɪɰɢ��ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɚɥɟɪɝɟɧ�ɜɨ�ɤɨɥɢɱɢɧɚ�ɨɞ����ȝO��3KO�,,�������
� ɬɪɟɬɚ�ɝɪɭɩɚ�ɧɚ�ɤɨɧɬɪɨɥɧɢ�ɫɬɚɨɪɰɢ�Ʉ��������ɤɨɢ�ɧɟ�ɫɟ�ɬɪɟɬɢɪɚɧɢ�ɢ�ɫɥɭɠɚɬ�ɡɚ�ɫɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ��
ɋɢɬɟ�ɫɬɚɨɪɰɢ��ɨɫɜɟɧ�ɤɨɧɬɪɨɥɧɢɬɟ��ɛɟɚ�ɫɟɧɡɢɛɢɥɢɡɢɪɚɧɢ�ɫɨ�ɢɧɟɤɰɢɢ�ɤɨɢ�ɫɨɞɪɠɚɬ��ȝO�ɢ����ȝO�ɪɟɤɨɦɛɢɧɚɧɬɟɧ�
ɚɥɟɪɝɟɧ��Ⱥɥɟɪɝɟɧɨɬ�ɢɦ�ɛɟɲɟ�ɢɧʁɟɤɬɢɪɚɧ�ɫɭɛɤɭɬɚɧɨ�ɜɨ�ɩɪɟɞɟɥɨɬ�ɧɚ�ɡɚɞɧɢɬɟ�ɧɨɡɟ�ɩɟɪɢɨɞɧɢɱɧɨ��ɧɚ�ɫɟɤɨɢ�ɫɟɞɭɦ�
ɞɟɧɚ��Ʉɪɜɬɚ�ɫɟ�ɡɟɦɚɲɟ�ɨɞ�ɨɩɚɲɤɚɬɚ�ɧɚ�ɫɬɚɨɪɰɢɬɟ ɢ�ɫɟ�ɢɫɩɢɬɭɜɚɲɟ�ɫɨ�ɫɬɚɧɞɚɪɞɧɢ�ɯɟɦɚɬɨɥɨɲɤɢ�ɚɧɚɥɢɡɢ��ɚ�ɡɚ�
ɛɢɨɯɟɦɢɫɤɢɬɟ�ɚɧɚɥɢɡɢ�ɫɟ�ɫɨɛɢɪɚɲɟ�ɜɨ�ɟɩɟɧɞɨɪɮɢ�ɜɨ�ɤɨɢ�ɩɪɟɬɯɨɞɧɨ�ɫɟ�ɫɬɚɜɚɲɟ�ɚɧɬɢɤɨɚɝɭɥɚɧɫ������ɰɢɬɪɚɬ�
ɜɨ� ɫɨɨɞɧɨɫ� ����� ȼɨ� ɦɟɥɚɧɠɟɪɢ� ɫɟ� ɡɟɦɚɲɟ� ɤɪɜɬɚ� ɡɚ� ɩɨɞɝɨɬɨɜɤɚ� ɧɚ� ɤɪɜɧɢɬɟ� ɩɪɟɩɚɪɚɬɢ� ɤɚɞɟ� ɫɟ� ɛɪɨɟʁɚ�
ɛɚɡɨɮɢɥɢɬɟ�ɢ�ɥɟɭɤɨɰɢɬɢɬɟ�ɩɨ�ɥɟɭɤɨɰɢɬɚɪɧɚɬɚ�ɮɨɪɦɭɥɚ��Ȼɨɟʃɟɬɨ�ɧɚ�ɤɪɜɧɢɬɟ�ɩɪɟɩɚɪɚɬɢ�ɫɟ�ɜɪɲɟɲɟ�ɩɨ�*LP]D��
Ɉɩɪɟɞɟɥɭɜɚʃɟ� ɧɚ� ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ� ɧɚ� ,J(� ɢ� ,J*� ɜɨ� ɫɟɪɭɦɨɬ� ɫɨ� ɩɨɦɨɲ� ɧɚ� (/,6$� ɬɟɫɬɨɜɢɬɟ� ɫɟ� ɞɨɛɢɜɚɚ� ɫɨ�
ɤɨɦɟɪɰɢʁɚɥɧɢ�ɤɢɬɨɜɢ�ɧɚ�ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɬɧɢɨɬ�ɚɧɚɥɢɡɚɬɨɪ�,PPXOLWH�

���ɊȿɁɍɅɌȺɌɂ
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�3KOHXP�SUDWHQVH��ɫɨ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɤɨɧɬɪɨɥɧɢɬɟ�ɫɬɚɨɪɰɢ�

Ƚɪɚɮɢɤ ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɜɤɭɩɧɢɨɬ�ɛɪɨʁ�ɥɟɭɤɨɰɢɬɢ�ɤɚʁ�3�SUDWHQVH��,�ɢ�,,��ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ
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ϵϳϴ

Ƚɪɚɮɢɤ�ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɥɢɦɮɨɰɢɬɢɬɟ�ɤɚʁ�3�SUDWHQVH��,�ɢ�,,��ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ

Ƚɪɚɮɢɤ ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɢɬɟ�ɧɚ�ɦɨɧɨɰɢɬɢ�ɤɚʁ�3�SUDWHQVH��,�ɢ�,,��ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ

Ƚɪɚɮɢɤ ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɝɪɚɧɭɥɨɰɢɬɢ�ɤɚʁ�3�SUDWHQVH��,�ɢ�,,��ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ

Ƚɪɚɮɢɤ�ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɩɪɨɰɟɧɬɢɬɟ�ɧɚ�ɛɚɡɨɮɢɥɢ�ɤɚʁ�3�SUDWHQVH��,�ɢ�,,��ɫɨ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ
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ϵϳϵ

����� Ƚɪɚɮɢɱɤɢ� ɩɪɢɤɚɡ� ɧɚ� ɪɟɡɭɥɬɚɬɢɬɟ� ɞɨɛɢɟɧɢ� ɨɞ� (/,6$� ɬɟɫɬɨɬ� ɩɨ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɧɚ� ɫɬɚɨɪɰɢɬɟ� ɫɨ�
ɞɜɚɬɚ�ɜɨɥɭɦɟɧɚ����O�ɢ�����O�ɧɚ�ɚɥɟɪɝɟɧɨɬ�3KOHXP�SUDWHQVH�

Ƚɪɚɮɢɤ�ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�(/,6$�ɬɟɫɬɨɬ�ɤɚʁ�3�SUDWHQVH�ɫɨ�ɜɨɥɭɦɟɧ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɨɞ��ȝ/

Ƚɪɚɮɢɤ�ɛɪ���ɋɩɨɪɟɞɛɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�(/,6$�ɬɟɫɬɨɬ�ɤɚʁ�3�SUDWHQVH�ɫɨ�ɜɨɥɭɦɟ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɨɞ����ȝ/

���ȾɂɋɄɍɋɂȳȺ
Ɂɚ�ɧɚɲɟɬɨ�ɢɫɬɪɚɠɭɜɚʃɟ�ɤɨɪɢɫɬɟɜɦɟ�ɜɨɥɭɦɟɧ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�ɨɞ��ȝO�ɢ����ȝO��ɇɚ�ɩɨɱɟɬɨɤɨɬ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ�ɫɨ�
�ȝO�ɨɞ�ɚɥɟɪɝɟɧɨɬ�ɞɨ���ɢɨɬ�ɞɟɧ�ɛɪɨʁɨɬ�ɧɚ�ɥɟɭɤɨɰɢɬɢ�ɞɜɨʁɧɨ�ɫɟ�ɡɝɨɥɟɦɭɜɚ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɤɨɧɬɪɨɥɧɚɬɚ�ɝɪɭɩɚ��ȼɟɤɟ�
ɧɚ����ɢɨɬ�ɞɟɧ�ɧɟɝɨɜɚɬɚ�ɜɪɟɞɧɨɫɬ�ɫɟ�ɧɚɦɚɥɭɜɚ�ɢ�ɢɡɧɟɫɭɜɚ�����[����/��Ɂɚ�ɟɞɧɚ�ɧɟɞɟɥɚ�ɢɫɬɢɨɬ�ɛɪɨʁ�ɫɟ�ɡɝɨɥɟɦɭɜɚ�
ɞɨ�ɜɪɟɞɧɨɫɬɚ�ɨɞ�����[����/��ɲɬɨ�ɟ�ɩɪɢɛɥɢɠɧɨ�ɞɜɨʁɧɨ�� ɡɚ�ɞɚ�ɧɚ�ɤɪɚʁɨɬ�ɨɞ�ɬɪɟɬɦɚɧɨɬ�ɜɪɟɞɧɨɫɬɚ�ɞɨɛɢɟ�ɛɥɚɝɨ�
ɧɚɦɚɥɭɜɚʃɟ�� Ʉɚʁ� ɥɢɦɮɨɰɢɬɢɬɟ� ɨɞ� ɩɨɱɟɬɨɤɨɬ� ɧɚ� ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɧɢɜɧɢɨɬ� ɩɪɨɰɟɧɬ� ɟ� ������� ɚ� ɧɚ� ɤɪɚʁɨɬ� ɟ�
��������ɇɚ���ɢɨɬ�ɞɟɧ�ɜɪɟɞɧɨɫɬɚ�ɡɚ�ɩɪɨɰɟɧɬɨɬ�ɧɚ�ɦɨɧɨɰɢɬɢɬɟ�ɟ���������ɫɨ�ɤɨɧɫɬɚɧɬɟɧ�ɩɨɪɚɫɬ�ɞɨ����ɢɨɬ�ɞɟɧ��
ɤɨɝɚ� ɟ� �������� Ʉɚʁ� ɝɪɚɧɭɥɨɰɢɬɢɬɟ� ɩɪɨɦɟɧɚɬɚ� ɧɚ� ɜɪɟɞɧɨɫɬɚ� ɟ� ɪɚɡɥɢɱɧɚ� ɜɨ� ɫɩɨɪɟɞɛɚ� ɫɨ� ɩɪɨɦɟɧɚɬɚ� ɧɚ�
ɜɪɟɞɧɨɫɬɢɬɟ�ɤɚʁ�ɥɢɦɮɨɰɢɬɢɬɟ��ɥɟɭɤɨɰɢɬɢɬɟ�ɢ�ɦɨɧɨɰɢɬɢɬɟ��Ⱦɨ�ɬɪɟɬɚɬɚ�ɧɟɞɟɥɚ�ɜɪɟɞɧɨɫɬɚ�ɛɥɚɝɨ�ɫɟ�ɩɨɤɚɱɭɜɚ��ɚ�
ɧɚ����ɢɨɬ�ɞɟɧ�ɨɜɚɚ�ɜɪɟɞɧɨɫɬ�ɫɟ�ɡɝɨɥɟɦɭɜɚ�ɞɪɚɫɬɢɱɧɨ�ɢ�ɢɡɧɟɫɭɜɚ���������Ʉɚʁ�ɛɚɡɨɮɢɥɢɬɟ�ɫɟ�ɡɚɛɟɥɟɠɭɜɚ�ɦɚɥɨ�
ɩɨɤɚɱɭɜɚʃɟ�ɧɚ�ɜɪɟɞɧɨɫɬɢɬɟ��ɧɨ�ɟ�ɨɞ�ɨɝɪɨɦɧɨ�ɡɧɚɱɟʃɟ�ɡɚ�ɞɟɬɟɤɰɢʁɚ�ɢ�ɚɧɚɥɢɡɚ�ɧɚ�ɚɥɟɪɝɢɫɤɚɬɚ�ɪɟɚɤɰɢʁɚ�ɤɨʁɚ�ɫɟ�
ɫɥɭɱɭɜɚ� ɜɨ� ɟɞɟɧ� ɨɪɝɚɧɢɡɚɦ�� Ɋɟɡɭɥɬɚɬɢɬɟ� ɡɚ� ɥɟɭɤɨɰɢɬɢɬɟ� ɨɞ� ɩɨɦɚɥɢɨɬ� ɜɨɥɭɦɟɧ� ɧɚ� ɚɥɟɪɝɟɧɨɬ� ɧɨɬɢɪɚɚɬ�
ɧɚɢɡɦɟɧɢɱɟɧ� ɪɚɫɬ� ɢ� ɩɚɞ� ɧɚ� ɜɪɟɞɧɨɫɬɢɬɟ�� ɇɚ� ��ɢɨɬ� ɞɟɧ� ɢɦɚ� ɡɝɨɥɟɦɭɜɚʃɟ� ɧɚ� ɜɪɟɞɧɨɫɬɚ� ɜɨ� ɫɩɨɪɟɞɛɚ� ɫɨ�
ɤɨɧɬɪɨɥɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɧɚ� ���ɢɨɬ� ɞɟɧ� ɧɚɦɚɥɭɜɚʃɟ�� ɧɚ� ���ɢɨɬ� ɞɟɧ� ɜɪɟɞɧɨɫɬɚ� ɪɚɫɬɟ�� ɚ� ɧɚ� ���ɢɨɬ� ɩɨɜɬɨɪɧɨ�
ɨɩɚɼɚ��ȼɨ�ɩɨɱɟɬɨɤɨɬ�ɨɞ�ɬɪɟɬɢɪɚʃɟɬɨ�ɛɪɨʁɨɬ�ɧɚ�ɥɢɦɮɨɰɢɬɢɬɟ�ɪɚɫɬɟ�ɫɟ�ɞɨ�ɜɪɟɞɧɨɫɬ�ɨɞ���������ɧɚ����ɢɨɬ�ɞɟɧ��
ɧɨ�ɩɨɬɨɚ�ɢɫɬɚɬɚ�ɨɩɚɼɚ��ɇɚ����ɢɨɬ�ɞɟɧ�ɢɡɧɟɫɭɜɚ���������ɚ�ɧɚ�ɤɪɚʁɨɬ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ�ɜɪɟɞɧɨɫɬɚ�ɫɟ�ɧɚɦɚɥɭɜɚ�
ɞɨ� �������� Ɉɜɚ� ɩɨɤɚɠɭɜɚ� ɞɟɤɚ� ɦɚɤɫɢɦɢɦɨɬ� ɧɚ� ɪɚɫɬɨɬ� ɧɚ� ɛɪɨʁɨɬ� ɧɚ� ɥɢɦɮɨɰɢɬɢɬɟ� ɟ� ɜɨ� ɜɬɨɪɚɬɚ� ɧɟɞɟɥɚ� ɨɞ�
ɢɦɭɧɢɡɚɰɢʁɚɬɚ�� ɂɫɬɨɬɨ� ɫɟ� ɡɚɛɟɥɟɠɭɜɚ� ɢ� ɤɚʁ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɦɨɧɨɰɢɬɢɬɟ�� Ɇɚɤɫɢɦɚɥɧɚɬɚ� ɜɪɟɞɧɨɫɬ� ɲɬɨ� ʁɚ�
ɞɨɫɬɢɝɧɭɜɚɚɬ�ɦɨɧɨɰɢɬɢɬɟ�ɟ���������ɇɚʁɦɚɥɚɬɚ�ɜɪɟɞɧɨɫɬ�ɫɟ�ɩɨɫɬɢɝɧɭɜɚ�ɧɚ�ɤɪɚʁɨɬ�ɨɞ�ɬɪɟɬɦɚɧɨɬ�ɧɚ����ɢɨɬ�ɞɟɧ�
ɢ� ɢɡɧɟɫɭɜɚ� �������� Ƚɪɚɮɢɤɨɬ� ɧɚ� ɤɨʁ� ɫɟ� ɩɪɟɬɫɬɚɜɟɧɢ� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɝɪɚɧɭɥɨɰɢɬɢɬɟ� ɩɨɤɚɠɭɜɚ� ɩɨɫɬɟɩɟɧɨ�
ɩɨɤɚɱɭɜɚʃɟ� ɞɨ� ɬɪɟɬɚɬɚ� ɧɟɞɟɥɚ� ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ� ɞɨ� �������� ɢ� �������ɜɨ� ɱɟɬɜɪɬɚɬɚ� ɧɟɞɟɥɚ�� Ȼɚɡɨɮɢɥɢɬɟ� ɧɚ�
ɩɨɱɟɬɨɤɨɬ� ɞɨɫɬɢɝɧɭɜɚɚɬ� ɜɪɟɞɧɨɫɬ� ɨɞ� ������� ɤɨʁɚ� ɡɚ� ɟɞɧɚ� ɧɟɞɟɥɚ� ɨɩɚɼɚ� ɢ� ɞɨɚɼɚ� ɞɨ� ɜɪɟɞɧɨɫɬ� ɨɞ� ��������
ɋɩɨɪɟɞɛɚɬɚ�ɧɚ�ɪɟɡɭɥɬɚɬɢɬɟ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ�ɫɨ�ɪɚɡɥɢɱɟɧ�ɜɨɥɭɦɟɧ�ɨɞ�ɚɥɟɪɝɟɧɨɬ�ɞɚɜɚ�ɫɥɢɤɚ�ɤɚɤɨ�ɚɥɟɪɝɟɧɨɬ�ɜɨ�
ɞɜɟ� ɪɚɡɥɢɱɧɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɞɟɥɭɜɚ� ɜɪɡ� ɨɪɝɚɧɢɡɦɨɬ�� Ȼɪɨʁɨɬ� ɧɚ� ɥɟɭɤɨɰɢɬɢɬɟ� ɜɨ� ɩɪɜɢɬɟ� ɞɜɟ� ɧɟɞɟɥɢ� ɤɚʁ�
ɫɬɚɨɪɰɢɬɟ�ɢɦɭɧɢɡɢɪɚɧɢ�ɫɨ�ɩɨɧɢɫɤɚɬɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ��3KO�,,��ɟ�ɡɚ�ɧɢʁɚɧɫɚ�ɩɨɜɢɫɨɤ�ɜɨ�ɨɞɧɨɫ�ɧɚ�ɛɪɨʁɨɬ�ɤɚʁ�ɨɧɢɟ�
ɫɬɚɨɪɰɢ�ɢɦɭɧɢɡɢɪɚɧɢ�ɫɨ�ɩɨɜɢɫɨɤɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ��ɋɟ�ɡɚɛɟɥɟɠɭɜɚ�ɞɟɤɚ�ɜɨ�ɜɬɨɪɚɬɚ�ɧɟɞɟɥɚ�ɨɞ ɬɪɟɬɦɚɧɨɬ�ɛɪɨʁɨɬ�
ɧɚ�ɥɢɦɮɨɰɢɬɢɬɟ�ɟ�ɩɨɜɢɫɨɤ�ɤɚʁ�ɫɬɚɨɪɰɢɬɟ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɩɨɧɢɫɤɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɨɞ�ɚɥɟɪɝɟɧɨɬ��Ʉɚʁ�ɦɨɧɨɰɢɬɢɬɟ�
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ϵϴϬ

ɢ�ɝɪɚɧɭɥɨɰɢɬɢɬɟ�ɫɢɬɟ�ɱɟɬɢɪɢ�ɧɟɞɟɥɢ�ɜɪɟɞɧɨɫɬɢɬɟ�ɡɚ�ɫɨɨɞɜɟɬɧɢɬɟ�ɤɥɟɬɤɢ�ɤɚʁ�ɫɬɚɨɪɰɢɬɟ�ɬɪɟɬɢɪɚɧɢ�ɫɨ�ɩɨɧɢɫɤɚ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɟ�ɩɨɧɢɫɤɚ�ɫɩɨɪɟɞɛɟɧɨ�ɫɨ�ɜɪɟɞɧɨɫɬɢɬɟ�ɫɨ�ɩɨɜɢɫɨɤɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɨɞ�ɚɥɟɪɝɟɧɨɬ��ȼɪɟɞɧɨɫɬɢɬɟ�
ɡɚ� ɛɚɡɨɮɢɥɢɬɟ� ɩɨɤɚɠɭɜɚɚɬ� ɞɟɤɚ� ɩɨɜɢɫɨɤɚ� ɜɪɟɞɧɨɫɬ� ɢɦɚ� ɤɚʁ� ɫɬɚɨɪɰɢɬɟ� ɬɪɟɬɢɪɚɧɢ� ɫɨ� �ȝO� ɜɨ� ɨɞɧɨɫ� ɧɚ� ɨɧɢɟ�
ɢɦɭɧɢɡɢɪɚɧɢ�ɫɨ����ȝO��
ɋɩɨɪɟɞ� ɞɨɛɢɟɧɢɬɟ� ɪɟɡɭɥɬɚɬɢ� ɨɞ� (/,6$� ɬɟɫɬɨɬ� ɡɚ� ɜɨɥɭɦɟɧ� ɨɞ� �ȝO� ɫɟ� ɝɥɟɞɚ� ɞɟɤɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�
ɤɨɧɬɢɧɭɢɪɚɧɨ�ɪɚɫɬɚɬ��Ʉɚʁ�,J*�ɫɟ�ɡɚɛɟɥɟɠɭɜɚ�ɞɟɤɚ�ɡɝɨɥɟɦɭɜɚʃɟɬɨ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɟ�ɡɧɚɱɢɬɟɥɧɨ�ɩɨɦɚɥɚ�ɜɨ�
ɫɩɨɪɟɞɛɚ�ɫɨ�ɪɚɫɬɨɬ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɤɚʁ� ,J*��ɜɨ�ɜɬɨɪɚɬɚ�ɧɟɞɟɥɚ��ɧɨ�ɜɨ�ɬɪɟɬɚɬɚ�ɧɢɜɧɚɬɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɟ�
ɩɪɢɛɥɢɠɧɨ�ɢɫɬɚ��ɡɚ ɞɚ�ɜɨ�ɱɟɬɜɪɬɚɬɚ�ɬɚɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɤɚʁ� ,J*�ɟ�ɩɨɝɨɥɟɦɚ��ɇɚ�ɩɨɱɟɬɨɤɨɬ�ɨɞ�ɢɦɭɧɢɡɚɰɢʁɚɬɚ�
ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ� ,J*�D�ɢ� ,J(�ɪɚɫɬɚɬ�ɫɤɨɪɨ�ɩɨɞɟɞɧɚɤɜɨ�ɫɟ�ɞɨ�ɜɬɨɪɚɬɚ�ɧɟɞɟɥɚ��Ʉɪɚʁɧɢɬɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɧɚ�
ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ɫɟ�� ,J*� �������� ,J*�� �������� ,J*�D� ������� ɢ� ,J(� �������� ȼɬɨɪɢɨɬ� ɝɪɚɮɢɤ� ɩɪɢɤɚɠɭɜɚ�
ɩɪɨɦɟɧɢ�ɜɨ�ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ�ɧɚ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ�ɤɚʁ�ɫɬɚɨɪɰɢɬɟ�ɢɦɭɧɢɡɢɪɚɧɢ�ɫɨ����ȝ/��Ʉɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�
,J*�ɢɦɚ�ɩɨɫɬɟɩɟɧ�ɪɚɫɬ� ɢ�ɦɚɤɫɢɦɚɥɧɚɬɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ� ɤɨʁɚ� ʁɚ� ɞɨɫɬɢɝɧɭɜɚ�ɜɨ�ɱɟɬɜɪɬɚɬɚ�ɧɟɞɟɥɚ� ɟ� �������� Ɂɚ�
ɪɚɡɥɢɤɚ�ɨɞ� ,J*�� ,J*��ɞɨ ɜɬɨɪɚɬɚ�ɧɟɞɟɥɚ�ɢɦɚ�ɦɢɧɢɦɚɥɟɧ�ɪɚɫɬ�ɫɨ�ɜɪɟɞɧɨɫɬ���������ɧɨ�ɨɬɤɚɤɨ�ʅɟ� ʁɚ�ɞɨɫɬɢɝɧɟ�
ɨɜɚɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚ�ɜɪɟɞɧɨɫɬɚ�ɩɨɱɧɭɜɚ�ɧɚɝɥɨ�ɞɚ�ɪɚɫɬɟ�ɢ�ɧɚ�ɤɪɚʁ� ʁɚ�ɧɚɞɦɢɧɭɜɚ�ɢ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ� ,J*�ɫɨ�
ɜɪɟɞɧɨɫɬ�ɨɞ���������ɇɚɱɢɧɨɬ�ɧɚ�ɩɪɨɦɟɧɚɬɚ�ɧɚ�ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ�ɢ�ɡɚ�,J*�D�ɢ�,J(�ɟ�ɩɪɢɛɥɢɠɧɨ�ɢɫɬɨ�ɤɚɤɨ�ɢ�ɡɚ�
ɩɪɟɬɯɨɞɧɢɬɟ�ɢɦɭɧɨɝɥɨɛɭɥɢɧɢ��Ɇɚɤɫɢɦɚɥɧɢɬɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɡɚ�,J*�D�ɢ�,J(�ɫɟ��������ɢ��������ɫɨɨɞɜɟɬɧɨ�
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� 3KOHXP�SUDWHQVH�ɦɨɠɟ�ɞɚ�ɫɟ�ɤɥɚɫɢɮɢɰɢɪɚ�ɜɨ�ɚɥɟɪɝɟɧɢ��Ⱥɥɟɪɝɟɧɨɫɬɚ��ɩɪɟɞ�ɫɟ��ɡɚɜɢɫɢ�ɨɞ�ɢɧɞɢɜɢɞɭɢɬɟ�ɤɨɢ�ʅɟ�
ɞɨʁɞɚɬ�ɜɨ�ɤɨɧɬɚɤɬ�ɫɨ�ɧɢɜ��ɫɨɫɬɨʁɛɚɬɚ�ɧɚ�ɢɦɭɧɢɨɬ�ɫɢɫɬɟɦ�ɢ�ɨɞ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɚɥɟɪɝɟɧɨɬ��
� ɜɪɟɞɧɨɫɬɢɬɟ� ɡɚ� ɤɪɜɧɢɬɟ� ɩɚɪɚɦɟɬɪɢ� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɢɬɟ� ɧɚ� ɢɦɭɧɨɝɥɨɛɭɥɢɧɢɬɟ� ,J*�� ,J*��� ,J*�D� ɢ� ,J(� ɜɨ�
ɫɟɪɭɦɢɬɟ��ɩɨɤɚɠɭɜɚɚɬ�ɞɟɤɚ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɢɫɬɢɬɟ�ɟ�ɩɪɨɩɨɪɰɢɨɧɚɥɧɚ�ɫɨ�ɤɨɧɰɟɧɬɪɚɰɢʁɚɬɚ�ɧɚ�ɚɥɟɪɝɟɧɨɬ�
� ɚɥɟɪɝɟɧɨɬ� ɩɪɟɞɢɡɜɢɤɭɜɚ� ɚɥɟɪɝɢɫɤɚ� ɪɟɚɤɰɢʁɚ� ɤɚʁ� ɫɬɚɨɪɰɢɬɟ� ɨɞ� ɫɨʁɨɬ�:LVWDU�� ɤɨʁɚ� ɫɟ� ɤɥɚɫɢɮɢɰɢɪɚ� ɜɨ� ɬɢɩ� ,�
ɯɢɩɟɪɫɟɧɡɢɬɢɜɧɨɫɬ�

ɅɂɌȿɊȺɌɍɊȺ
%XFNOH\�� 5�� +�� �������� 3ULPDU\� LPPXQRGHILFLHQF\� GLVHDVHV�� GLVVHFWRUV� RI� WKH� LPPXQH� V\VWHP� ,PPXQRO� 5HY��
���������([FHOOHQW� UHYLHZ�RI� WKH�PROHFXODU� EDVLV� DQG� WKHUDS\� WKHUDS\� RI� WKH�PDMRU� SULPDU\� LPPXQRGHILFLHQF\�
GLVHDVHV��

*DOOL��6��-��HW�DOO����������0DVW�FHOOV�DV��WXQDEOH��HIIHFWRU�DQG�LPPXQRUHJXODWRU\�FHOOV��UHFHQW�DGYDQFHV� $QQX�5HY�
,PPXQRO� ��������0RGHUQ� GLVFXVVLRQV� RI� WKH� DFWLYDWLRQ� DQG� UHJXODWLRQ� RI�PDVW� FHOOV�� DQG� WKHLU� UROHV� LQ� DOOHUJLF�
GLVHDVHV��

*RRGQRZ�� &�� &�� HW� DOO�� �������� &HOOXODU� DQG� JHQHWLF� PHFKDQLVPV� RI� VHOI� WROHUDQFH� DQG� DXWRLPPXQLW\� 1DWXUH�
���������ɆHFKDQLVPV�RI�VHOI�WROHUDQFH�DQG�KRZ�WKH\�PD\�EUHDN�GRZQ�WR�JLYH�ULVH�WR�DXWRLPPXQH�GLVHDVH�

*�9LUHOOD����������0HGLFDO�LPPXQRORJ\��WK HG�
-RKDQQHV�5LQJ��$QDSK\OD[LV��&KHPLFDO�LPPXQRORJ\�DQG�DOOHUJ\� YRO�����
-RKQ�9LOH\����������0DVW�FHOOV�DQG�EDVRSKLOHV��GHYHORSPHQW�DFWLYDWLRQ�DQG�UROH�LQ�DOOHUJLF�GLVHDVHV�
-RKQ�5��&URZWKHG����������7KH�(/,6$�JXLGHERRN��0HWKRGV�LQ�PROHFXODU�ELRORJ\��YRO������
.D\��$��%����������$OOHUJ\�DQG�DOOHUJLF�GLVHDVHV� )LUVW�RI�WZR�SDUWV��1��(QJO��-��0HG���������������>6XSHUE�WZR�SDUW�
UHYLHZ�RI�WKH�PHFKDQLVPV�W\SH�,�K\SHUVHQVLWLYLW\�@

/LEE\��3���	�3REHU��-��6����������&KURQLF�UHMHFWLRQ��,PPXQLW\���������>:HOO�ZULWWHQ�VXPPDU\�RI�WKH�PHFKDQLVPV�RI�
DOORJUDIW�DUWHULRSDWK\�@

6FKZDUW]�� 5�� +�� �������� 7� FHOO� DQHUJ\� $QQ�� 5HY�� ,PPXQRO�� ������� >([FHOOHQW� UHYLHZ� RI� RQH� RI� WKH� LPSRUWDQW�
PHFKDQLVPV�RI�7�FHOO�WROHUDQFH�@

:DONHU��/��6���	�$EEDV��$��.����������7KH�HQHP\�ZLWKLQ��NHHSLQJ�VHOI�UHDFWLYH�7�FHOOV�DW�ED\�LQ�WKH�SHULSKHU\� 1DW��
5HY��,PPXQRO��������5HYLHZ�RI�WKH�NQRZQ�PROHFXODU�PHFKDQLVPV�RI�SHULSKHUDO�7�FHOO�WROHUDQFH�


