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6XEUHWLQDO�¿EUR]�Yԥ�XYHLW�VLQGURPX�LON�GԥIԥ������F��LOGԥ�3DOHVWLQ�Yԥ�ԥPԥNGDúODUÕ�WԥUԥ¿QGԥQ�WԥVYLU�
HGLOԥQ�HUNԥQ�PԥUKԥOԥGԥ�PXOWLIRNDO�[RURLGLW�RFDTODUÕ�LOԥ�[DUDNWHUL]ԥ�ROXQDQ�Yԥ�DUGÕQFD�RFDTODUÕQ�ELUOԥúPԥVL�
LOԥ�\DUDQDQ� VXEUHWLQDO�¿EUR]OD�QԥWLFԥOԥQԥQ�HWLRORJL\DVÕ�PԥOXP�ROPD\DQ�Yԥ�QDGLU�KDOODUGD� UDVW�JԥOLQԥQ�
[ԥVWԥOLNGLU��%X�[ԥVWԥOLN�DGԥWԥQ�VLVWHP�[ԥVWԥOL\L�ROPD\DQ�VD÷ODP�Yԥ�PLRSL\DOÕ�JԥQF�TDGÕQODUGD�UDVW�JԥOLQLU��
;ԥVWԥOLN�QԥWLFԥVLQGԥ�\DUDQDQ�VXEUHWLQDO�¿EUR]�WRUOX�TLúDGD�UHWLQD�SLTPHQW�Yԥ�IRWRUHVHSWRU�K�FH\UԥOԥU�DUDVÕ�
ԥODTԥOԥULQ�SR]XOPDVÕ�LOԥ�QԥWLFԥOԥQLU��

.OLQLNL� RODUDT�[ԥVWԥOLN� HUNԥQ�Yԥ� JHFLNPLú� RODUDT� LNL�PԥUKԥOԥ\ԥ�E|O�Q�U��(UNԥQ�PԥUKԥOԥGԥ� WRUOX�
TLúDGD� D÷ÕPWÕO�VDUÕ� UԥQJOL� UHWLQD� SLJPHQW� HSLWHOL� Yԥ� \D� [RURLGDO� VԥYL\\ԥVLQGԥ� GԥULQ� RFDTODU� úԥNOLQGԥ�
L]OԥQLOLU��*HFLNPLú�PԥUKԥOԥGԥ�LVԥ�WRUOX�TLúDGD�RFDTODUÕQ�E|\�PԥVL�Yԥ�ELUOԥúPԥVL�QԥWLFԥVLQGԥ�VXEUHWLQDO�D÷�
¿EUR]�VDKԥOԥU�\DUDQÕU��)LEUR]�VDKԥOԥULQ�\DUDQPDVÕ�KԥIWԥOԥU�Yԥ�\D�D\ODU�WԥOԥE�HGԥ�ELOԥU�

�����FX�LOGԥ�0ԥUNԥ]ԥ�VD÷�J|]�QGԥ�J|UPԥQLQ�ELU�QHoԥ�D\GÕU�NԥVNLQ�]ԥLÀԥPԥVL��IRWRSVL\D��J|]�|Q�QGԥ�
XoXúDQ�KLVVԥFLNOԥU�Yԥ�PHWDPRUIRSVL\D�úLND\ԥWOԥUL�LOԥ�GD[LO�ROPXú�Yԥ�[ԥVWԥGԥ�P�[WԥOLI�P�D\LQԥ�PHWRGODUÕ�
DSDUÕODUDT�[ԥVWԥ\ԥ�³6XEUHWLQDO�¿EUR]�Yԥ�XYHLW�VLQGURPX´�GLDTQR]X�TR\XOGX��7ԥVV�I�NL��[ԥVWԥOL\LQ�JHFLNPLú�
PԥUKԥOԥVLQGԥ�TH\UL�P�PN�Q�ROGX÷XQGDQ�P�DOLFԥ�Wԥ\LQ�HGLOPԥPLúGLU��;ԥVWԥ�KDO�KD]ÕUGD�Qԥ]DUԥWGԥGLU�

$oDU�V|]OԥU��VXEUHWLQDO�¿EUR]�YΩ�XYHLW�VLQGURPX��PXOWLIRNDO�[RURLGLW��UHWLQD�SLTPHQW�HSLWHOL��IXQGXV�
ÀXRUHVVHLQ�DQJLRTUD¿\D
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7KH�VXEUHWLQDO�¿EURVLV�DQG�XYHLWLV� V\QGURPH�ZDV�¿UVW�GHVFULEHG�E\�3DOHVWLQ�HW�DO�� ÕQ������� øV�D�
UDUH�GLVHDVH�RI� XQNQRZQ�HWLRORJ\�� FKDUDFWHUL]HG�E\� HDUO\�PXOWLIRFDO� FKRURLGLWLV� DQG�� VXEVHTXHQWO\�� DV�
D�UHVXOW�RI�IXVLRQ�RI�WKHP��OHDGV�WR�VXEUHWLQDO�¿EURVLV��7KH�GLVHDVH�LV�PRUH�FRPPRQ�LQ�KHDOWK\�\RXQJ�
ZRPHQ�ZLWK�P\RSLD��6XEUHWLQDO�¿EURVLV�UHVXOWLQJ�IURP�WKH�GLVHDVH�OHDGV�WR�GLVUXSWLRQ�RI�WKH�LQWHUFHOOXODU�
FRPPXQLFDWLRQ�RI�WKH�UHWLQDO�SLJPHQW�DQG�SKRWRUHFHSWRU�LQ�WKH�UHWLQD��

&OLQLFDOO\�� WKH� GLVHDVH� LV� GLYLGHG� LQWR� HDUO\� DQG� ODWH� VWDJHV�� ,Q� WKH� HDUO\� VWDJHV��ZKLWLVK�\HOORZ�
HSLWKHOLDO�SLJPHQWV�RU�LQ�WKH�IRUP�RI�GHHS�IRFDO�OHVLRQV�DW�WKH�OHYHO�RI�WKH�FKRURLG�DUH�REVHUYHG�LQ�WKH�
UHWLQD��,Q�WKH�ODWHU�VWDJHV��DV�D�UHVXOW�RI�JURZWK�DQG�IXVLRQ�RI�IRFDO�OHVLRQV�LQ�WKH�UHWLQD��VXEUHWLQDO�ZKLWH�
¿EURXV�DUHDV�DSSHDU��7KH�IRUPDWLRQ�RI�¿EURWLF�DUHDV�FDQ�WDNH�ZHHNV�RU�PRQWKV�
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,Q�������WKH�SDWLHQW�FDPH�WR�WKH�FHQWHU�FRPSODLQLQJ�RI�D�VKDUS�GHFUHDVH�LQ�YLVLRQ�LQ�KHU�ULJKW�H\H�IRU�
VHYHUDO�PRQWKV��SKRWRSV\��ÀRDWHUV�DQG�PHWDPRUSKRSVLD��8VLQJ�YDULRXV�H[DPLQDWLRQ�PHWKRGV��WKH�SDWLHQW�
ZDV�GLDJQRVHG�ZLWK�VXEUHWLQDO�¿EURVLV�DQG�XYHLWLV�V\QGURPH��8QIRUWXQDWHO\��QR�WUHDWPHQW�ZDV�SUHVFULEHG��
DV�LQ�WKH�ODWHU�VWDJHV�RI�WKH�GLVHDVH�WKLV�LV�QRW�SRVVLEOH��7KH�SDWLHQW�LV�FXUUHQWO\�XQGHU�REVHUYDWLRQ�

.H\�ZRUGV��VXEUHWLQDO�¿EURVLV�DQG�XYHLWLV�V\QGURPH��PXOWLIRFDO�FKRURLGLWLV��UHWLQDO�SLJPHQW�HSLWKHOLXP��
IXQGXV�ÀXRUHVFHQFH�DQJLRJUDSK\

Ⱥɯɭɧɞɨɜɚ�Ʌ�Ⱥ��Ɇɚɦɟɞɨɜɚ�Ʌ�ɒ�
 

ɋɍȻɊȿɌɂɇȺɅɖɇɕɃ�ɎɂȻɊɈɁ�ɂ�ɋɂɇȾɊɈɆ�ɍȼȿɂɌȺ��ɄɅɂɇɂɑȿɋɄɂɃ�ɋɅɍɑȺɃ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��$=�������ɭɥ��
Ⱦɠɚɜɚɞɯɚɧɚ���������Ⱥɡɟɪɛɚɣɞɠɚɧ

ɊȿɁɘɆȿ

ɋɭɛɪɟɬɢɧɚɥɶɧɵɣ�ɮɢɛɪɨɡ�ɢ�ɫɢɧɞɪɨɦ�ɭɜɟɢɬɚ�ɜɩɟɪɜɵɟ�ɨɩɢɫɚɧ�3DOHVWLQ�ɫ�ɫɨɚɜɬɨɪɚɦɢ�ɜ������ɝɨɞɭ��
ɹɜɥɹɟɬɫɹ�ɪɟɞɤɢɦ�ɡɚɛɨɥɟɜɚɧɢɟɦ�ɧɟɢɡɜɟɫɬɧɨɣ�ɷɬɢɨɥɨɝɢɢ��ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɪɚɧɧɢɦɢ�ɦɭɥɶɬɢɮɨɤɚɥɶɧɵɦɢ�
ɨɱɚɝɚɦɢ� ɯɨɪɢɨɢɞɢɬɚ� ɢ�� ɜɩɨɫɥɟɞɫɬɜɢɢ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɥɢɹɧɢɹ� ɨɱɚɝɨɜ�� ɩɪɢɜɨɞɢɬ� ɤ� ɫɭɛɪɟɬɢɧɚɥɶɧɨɦɭ�
ɮɢɛɪɨɡɭ��Ɂɚɛɨɥɟɜɚɧɢɟ�ɱɚɳɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɡɞɨɪɨɜɵɯ��ɛɟɡ�ɫɢɫɬɟɦɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɦɨɥɨɞɵɯ�ɠɟɧɳɢɧ�ɫ�
ɦɢɨɩɢɟɣ��ɋɭɛɪɟɬɢɧɚɥɶɧɵɣ�ɮɢɛɪɨɡ��ɜɨɡɧɢɤɚɸɳɢɣ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɡɚɛɨɥɟɜɚɧɢɹ��ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɪɭɲɟɧɢɸ�
ɦɟɠɤɥɟɬɨɱɧɨɣ�ɤɨɦɦɭɧɢɤɚɰɢɢ�ɩɢɝɦɟɧɬɚ�ɫɟɬɱɚɬɤɢ�ɢ�ɮɨɬɨɪɟɰɟɩɬɨɪɚ�ɜ�ɫɟɬɱɚɬɤɟ��

Ʉɥɢɧɢɱɟɫɤɢ�ɡɚɛɨɥɟɜɚɧɢɟ�ɞɟɥɢɬɫɹ�ɧɚ�ɪɚɧɧɢɟ�ɢ�ɩɨɡɞɧɢɟ�ɫɬɚɞɢɢ��ɇɚ�ɪɚɧɧɢɯ�ɫɬɚɞɢɹɯ�ɜ�ɫɟɬɱɚɬɤɟ�
ɧɚɛɥɸɞɚɸɬɫɹ�ɛɟɥɨɜɚɬɨ�ɠɟɥɬɵɟ�ɩɢɝɦɟɧɬɵ�ɷɩɢɬɟɥɢɹ�ɢɥɢ�ɜ�ɜɢɞɟ�ɝɥɭɛɨɤɢɯ�ɨɱɚɝɨɜ�ɧɚ�ɭɪɨɜɧɟ�ɯɨɪɢɨɢɞɟɢ��
ɇɚ�ɩɨɡɞɧɢɯ�ɫɬɚɞɢɹɯ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɨɫɬɚ�ɢ�ɫɥɢɹɧɢɹ�ɨɱɚɝɨɜ�ɜ�ɫɟɬɱɚɬɤɟ�ɩɨɹɜɥɹɸɬɫɹ�ɫɭɛɪɟɬɢɧɚɥɶɧɵɟ�
ɛɟɥɵɟ�ɮɢɛɪɨɡɧɵɟ�ɭɱɚɫɬɤɢ��Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɮɢɛɪɨɡɧɵɯ�ɭɱɚɫɬɤɨɜ�ɦɨɠɟɬ�ɡɚɧɹɬɶ�ɧɟɞɟɥɢ�ɢɥɢ�ɦɟɫɹɰɵ�

ȼ� ����� ɝɨɞɭ� ɜ� ɰɟɧɬɪ� ɨɛɪɚɬɢɥɚɫɶ� ɩɚɰɢɟɧɬɤɚ� ɫ� ɠɚɥɨɛɚɦɢ� ɧɚ� ɪɟɡɤɨɟ� ɩɨɧɢɠɟɧɢɟ� ɡɪɟɧɢɹ� ɧɚ�
ɩɪɚɜɨɦ� ɝɥɚɡɭ� ɜ� ɬɟɱɟɧɢɢ� ɧɟɫɤɨɥɶɤɢɯ� ɦɟɫɹɰɟɜ�� ɮɨɬɨɩɫɢɸ�� ɩɥɚɜɚɸɳɢɟ� ɱɚɫɬɢɰɵ� ɩɟɪɟɞ� ɝɥɚɡɨɦ� ɢ�
ɦɟɬɚɦɨɪɮɨɩɫɢɸ��ɋ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɚɡɥɢɱɧɵɯ�ɦɟɬɨɞɨɜ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɩɚɰɢɟɧɬɤɟ�ɛɵɥ�ɩɨɫɬɚɜɥɟɧ�
ɞɢɚɝɧɨɡ�©ɫɭɛɪɟɬɢɧɚɥɶɧɵɣ�ɮɢɛɪɨɡ�ɢ�ɫɢɧɞɪɨɦ�ɭɜɟɢɬɚª��Ʉ�ɫɨɠɚɥɟɧɢɸ��ɥɟɱɟɧɢɟ�ɧɟ�ɛɵɥɨ�ɧɚɡɧɚɱɟɧɨ��
ɬɚɤ�ɤɚɤ�ɧɚ�ɩɨɡɞɧɢɯ�ɫɬɚɞɢɹɯ�ɡɚɛɨɥɟɜɚɧɢɹ�ɷɬɨ�ɧɟɜɨɡɦɨɠɧɨ��ɉɚɰɢɟɧɬɤɚ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɚɯɨɞɢɬɫɹ�
ɩɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɫɭɛɪɟɬɢɧɚɥɶɧɵɣ�ɮɢɛɪɨɡ�ɢ�ɫɢɧɞɪɨɦ�ɭɜɟɢɬɚ��ɦɭɥɶɬɢɮɨɤɚɥɶɧɵɣ�ɯɨɪɢɨɢɞɢɬ��
ɩɢɝɦɟɧɬɧɵɣ�ɷɩɢɬɟɥɢɣ�ɫɟɬɱɚɬɤɢ��ɮɥɸɨɪɟɫɰɟɧɬɧɚɹ�ɚɧɝɢɨɝɪɚɮɢɹ�ɝɥɚɡɧɨɝɨ�ɞɧɚ�

6XEUHWLQDO�¿EUR]�Yԥ�XYHLW�VLQGURPX�LON�GԥIԥ������F��LOGԥ�3DOHVWLQ�Yԥ�ԥPԥNGDúODUÕ�WԥUԥ¿QGԥQ�WԥVYLU�
HGLOԥQ�HUNԥQ�PԥUKԥOԥGԥ�PXOWLIRNDO�[RURLGLW�RFDTODUÕ�LOԥ�[DUDNWHUL]ԥ�ROXQDQ�Yԥ�DUGÕQFD�RFDTODUÕQ�ELUOԥúPԥVL�
LOԥ�\DUDQDQ� VXEUHWLQDO�¿EUR]OD�QԥWLFԥOԥQԥQ�HWLRORJL\DVÕ�PԥOXP�ROPD\DQ�Yԥ�QDGLU�KDOODUGD� UDVW�JԥOLQԥQ�
[ԥVWԥOLNGLU�>�@�

%X� [ԥVWԥOLN� DGԥWԥQ� VLVWHP� [ԥVWԥOL\L� ROPD\DQ� VD÷ODP� Yԥ�PLRSL\DOÕ� JԥQF� TDGÕQODUGD� UDVW� JԥOLQLU��
;ԥVWԥOLN�QԥWLFԥVLQGԥ�\DUDQDQ�VXEUHWLQDO�¿EUR]�WRUOX�TLúDGD�UHWLQD�SLTPHQW�HSLWHOL�Yԥ�IRWRUHVHSWRU�K�FH\UԥOԥU�
DUDVÕ�ԥODTԥOԥULQ�SR]XOPDVÕ�LOԥ�QԥWLFԥOԥQLU�>�@��

;ԥVWԥOԥUGԥ� DSDUÕODQ� KLVWRSDWRORML� P�D\LQԥOԥULQ� QԥWLFԥOԥULQԥ� ԥVDVԥQ� [RULRUHWLQDO� PDWHULDOGD� %�
OLPIRVLWOԥUԥ��NRPSOHPHQWԥ��øJ*�K�FH\UԥOԥULQԥ�Yԥ�SOD]PD�K�FH\UԥOԥULQԥ�VXEUHWLQDO�¿EUR]�PDWHULDOÕQGD�LVԥ�
UHWLQD�SLTPHQW�HSLWHOLVL�DGDFÕTODUÕQD�Yԥ�0�OOHU�K�FH\UԥOԥULQ�KLVVԥFLNOԥULQԥ�UDVW�JԥOLQLE�>�@�
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.OLQLNL�RODUDT�[ԥVWԥOLN�HUNԥQ�Yԥ�JHFLNPLú�RODUDT�LNL�PԥUKԥOԥ\ԥ�E|O�Q�U��(UNԥQ�PԥUKԥOԥGԥ�WRUOX�TLúDGD�
D÷ÕPWÕO�VDUÕ�UԥQJOL�UHWLQD�SLJPHQW�HSLWHOL�Yԥ�\D�[RURLGDO�VԥYL\\ԥVLQGԥ�GԥULQ�RFDTODU�úԥNOLQGԥ�L]OԥQLOLU�>�@��
*HFLNPLú�PԥUKԥOԥGԥ�LVԥ�WRUOX�TLúDGD�RFDTODUÕQ�E|\�PԥVL�Yԥ�ELUOԥúPԥVL�QԥWLFԥVLQGԥ�VXEUHWLQDO�D÷�¿EUR]�
VDKԥOԥU�\DUDQÕU��)LEUR]�VDKԥOԥULQ�\DUDQPDVÕ�KԥIWԥOԥU�Yԥ�\D�D\ODU�WԥOԥE�HGԥ�ELOԥU�>�@�

;ԥVWԥOL\LQ�VLPSWRPODUÕQD�J|UPԥQLQ�D÷UÕVÕ]�NԥVNLQ�]ԥLÀԥPԥVL�Yԥ�\D�EXODQÕT�J|UPԥ��PԥUNԥ]L�Yԥ�\D�
P�[WԥOLI�Q|Y�VNRWRPDODU��PHWDPRUIRSVL\DODU��IRWRSVL\DODU�Yԥ�XoDQ�KLVVԥFLNOԥULQ�J|U�QPԥVL�DLGGLU�>�@�

6XEUHWLQDO�¿EUR]�Yԥ�XYHLW� VLQGURPX�HUNԥQ�PԥUKԥOԥVL� VL¿OLWLN�XYHLW�YԥUԥP�XYHLWL�GL൵X]�XQLODWHUDO�
\DUÕPNԥVNLQ�QH\URUHWLQLW�Yԥ�SXQNWDW�[DULFL�UHWLQDO�WRNVDSOD]PR]�NLPL�ELU�oR[�LQIHNVLRQ�PԥQúԥOL�XYHLWOԥU�Yԥ�
D÷�Q|TWԥ�VLQGURPOX�ELU�oR[�DXWRLPPXQ�PԥQúԥOL�XYHLW�Q|YOԥUL�LOԥ�GL൵HUHQVLDO�GLDTQRVWLND�ROXQPDOÕGÕU>�@��
*HFLNPLú�PԥUKԥOԥ�LVԥ�[DUDNWHULN�VXEUHWLQDO�¿EUR]XQ�ROPDVÕ�QԥWLFԥVL�HWLEDUÕOԥ�ELU�oR[�KDOODUGD�GL൵HUHQVLDO�
GLDTQRVWLND\D�HKWL\DF�ROPXU�>�@�

7ԥTGLP� HWGL\LPL]�PԥTDOԥGԥ� �����FX� LOGԥ�$NDGHPLN� =ԥULIԥ�ԤOL\HYD� DGÕQD�0LOOL� 2IWDOPRORJL\D�
0ԥUNԥ]LQLQ�ùԥNԥUOL�GLDEHWLQ�J|]�IԥVDGODUÕ�ú|EԥVLQԥ�P�UDFLԥW�HWPLú�[ԥVWԥGԥ���6XEUHWLQDO�¿EUR]�Yԥ�XYHLW�
VLQGURPX!!�GLDTQR]X�TR\XOPXúGXU�

;ԥVWԥGԥ� DúD÷ÕGDNÕ� P�D\LQԥ� �VXOODUÕ� DSDUÕOPÕúGÕU�� YL]RPHWUL\D�� WRQRPHWUL\D�� ELRPLNURVNRSL\D��
\DUÕTOÕ�ODPSD�YDVLWԥVL�LOԥ�J|]�GLELQLQ�P�D\LQԥVL��LQGLUHNW�RIWDOPRVNRSL\D�Yԥ�[�VXVL�P�D\LQԥ�PHWRGODUÕ�±�
J|]�GLELQLQ�UԥQJOL�IXQGXV�IRWRTUD¿\DVÕ�Yԥ�UԥTԥPVDO�NRPS\XWHU�WԥKOLOL�LOԥ�J|U�QW�V���2.7��&LUUXV�6SHFWUDO�
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