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0DWHULDO�Yԥ�PHWRGODU��%X\QX]�TLúDQÕQ�GԥOLE�NHoԥQ�\DUDODQPDVÕ�GLDTQR]X�LOԥ�DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�
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$U[D� TÕVD� VLOLDU� DUWHUL\DODUGD� KHPRGLQDPLN� SDUDPHWUOԥULQ� Yԥ]L\\ԥWLQGԥ� Gԥ\LúLNOLNOԥU� SLVOԥúPԥ� LOԥ� P�úD\LԥW�
ROXQPXúGXU��EHOԥ�NL��TDQ�D[ÕQÕQÕQ�PDNVLPDO�VLVWROLN�V�UԥWLQLQ��9�PD[��RUWD�VWDWLVWLF�J|VWԥULFL���������VP�VDQ�\ԥ�
TԥGԥU�DúD÷Õ�G�úP�úG�U��QRUPD�����������VP�VDQ���TDQ�D[ÕQÕQÕQ�PLQLPDO�GLDVWROLF�V�UԥWL��9PLQ������������VP�
VDQ�RUWD�VWDWLVWLF�J|VWԥULFL\ԥGԥN�D]DOPÕúGÕU��QRUPD�����������VP�VDQ���5H]LVWHQWOLN�LQGHNVLQLQ��5ø��RUWD�VWDWLVWLF�
J|VWԥULFL�����������KԥGGLQGԥ�DOÕQPÕúGÕU��QRUPD�������������&ԥGYԥO����

Vmax
78%

Vmin
20%

Ri
2% 0

Vmax
73%

Vmin
23%

Ri
4%

0%

Vmax
91%

Vmin
13%

Vmin
6% 0%

ùԥNLO����*|]�DUWHUL\DVLQGD�
KHPRGLQDPLN�SDUDPHWUOԥULQ�

Yԥ]L\\ԥWL�����

ùԥNLO����7RUTLúDQÕQPԥUNԥ]LDUWHUL\DV
ÕQGDKHPRGLQDPLNSDUDPHWUOԥULQYԥ]L

\\ԥWL�����

ùԥNLO����$U[D�TÕVD�VLOLDU�DUWHUL\DODUGD�
KHPRGLQDPLN�SDUDPHWUOԥULQ�

Yԥ]L\\ԥWL�����

$OÕQPÕú�QԥWLFԥOԥULQ�G�]J�Q�LQWHUSUHWDVL\DVÕQGDQ�VRQUD�DSDUÕODQ�P�]DNLUԥOԥU�EXQGDQ�LEDUԥWGLU�NL��EX\QX]�TLúDQÕQ�
GԥOLE�NHoԥQ�\DUDODQPDODUÕ�]DPDQÕ�J|]�DOPDVÕQÕQ�Yԥ�RUELWDQÕQ�DUWHUL\DODUÕQGD�KHPRGLQDPLN�SDUDPHWUOԥULQ�Yԥ]L\\ԥWLQGԥ�
QRUPD�LOԥ�P�TD\LVԥGԥ�ԥKԥPL\\ԥWOL�Gԥ\LúLNOLNOԥU�\DUDQÕU��%X�Gԥ\LúLNOLNOԥU�EL]ԥ�LPNDQ�YHULU�GH\ԥN�NL��J|]�DUWHUL\DVÕQGD�
TDQ�G|YUDQÕQÕQ�SHULIHULN�WԥVLUL�DUWÕU�Yԥ�QԥWLFԥGԥ�TDQ�D[ÕQÕQÕQ�PDNVLPDO�VLVWROLN�V�UԥWL�Yԥ�TDQ�D[ÕQÕQÕQ�PLQLPDO�GLDVWROLN�
V�UԥWL�QRUPD\D�QLVEԥWԥQ�DúD÷Õ�HQLU�NL��EX�GD�J|]�DOPDVÕQÕQ�TDQOD�WԥFKL]DWÕQÕQ�]ԥLÀԥGL\LQL�V�EXW�HGLU��ùԥNLO����
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&ԥGYԥO���
%X\QX]TLúDQÕQGԥOLE�NHoԥQ\DUDODQPDODUÕQGD$46$�GDKHPRGLQDPLNSDUDPHWUOԥULQYԥ]L\\ԥWL

0�P
%X\QX]TLúDQÕQGԥOLE�NHoԥQ\DUDODQPDVÕ $U[D�TÕVD�VLOLDU�DUWHUL\DODU 1RUPD

9PD[��VP�VDQ� ������� ���������
9PLQ��VP�VDQ� ��������� ���������

5ø ��������� ���������
7RU�TLúDQÕQ�PԥUNԥ]L� DUWHUL\DVÕQGD�GD� DQDORML� Gԥ\LúLNOLNOԥU�P�úDKLGԥ� HGLOLU� Yԥ� WRU� TLúDQÕQ�TDQOD�TLGDODQPDVÕ�

SR]XOXU��ùԥNLO����
$U[D�TÕVD� VLOLDU�DUWHUL\DODUGD�TDQ�D[ÕQÕQÕQ�PDNVLPDO� VLVWROLN� V�UԥWL�Yԥ�TDQ�D[ÕQÕQÕQ�PLQLPDO�GLDVWROLN� V�UԥWÕ�

QLVEԥWԥQ�Gԥ\LúLU��\DOQÕ]�TH\G�HWPԥN�OD]ÕPGÕU�NL��TDQ�G|YUDQÕQD�RODQ�SHULIHULN�WԥVLU�Gԥ\LúPԥ]�RODUDT�TDOÕU��ùԥNLO����
%HOԥOLNOԥ�� GHPԥN� OD]ÕPGÕU� NL�� EX\QX]� TLúDQÕQ� GԥOLE�NHoԥQ� ]ԥGԥOԥQPԥOԥULQGԥ� LVWԥU� LQWUDRNXO\DU�� LVWԥUVԥ� Gԥ�

LQWUDRUELWDO�DUWHULDO�TDQ�GDPDUODUÕQÕQ�KHPRGLQDPLN�SDUDPHWUOԥUL�|]�QԥPԥ[VXV�Yԥ]L\\ԥWGԥ�Gԥ\LúLOԥ�ELOLU�Yԥ�EX�GD�
UHDNWLY�NRQWX]LRQ�VLQGURPXQ�P|YFXG�ROPDVÕQD�GԥODOԥW�HGLU�

<HNXQ�
��� %X\QX]�TLúDQÕQ�GԥOLE�NHoԥQ�]ԥGԥOԥQPԥOԥULQGԥ� WULSOHNV�P�D\LQԥVLQLQ�NRPSOHNV�RIWDOPRGLDTQRVWLNDQÕQ�

ԥVDVÕQÕ�WԥúNLO�HWPԥVL�ODE�GG�U�
��� %X\QX]� TLúDQÕQ� GԥOLE�NHoԥQ� \DUDODQPDVÕ� ]DPDQÕ� WULSOHNV�PHWRGX� J|]�Q� TDQ� D[ÕQÕQÕQ� SR]XQWXODUÕQÕQ�

|\UԥQLOPԥVLQԥ�Yԥ�DOÕQDQ�QԥWLFԥOԥU�ԥVDVÕQGD�EX�Gԥ\LúLNOLNOԥULQ�WHUDSL\DVÕQGD�NRUUHNVL\DVÕQÕQ�DSDUÕOPDVÕQD�
LPNDQ�\DUDGÕU�

��� )ԥVDGODUÕQ�\DUDQPDVÕQGDQ�ԥYYԥO�Yԥ�VRQUD�DSDUÕODQ�FԥUUDKL�Yԥ�NRQVHUYDWLY�P�DOLFԥ�WDNWLNDVÕQÕQ�G�]J�QO�\��
QDPLQԥ��WULSOHNV�DSDUÕODQ�P�D\LQԥ��VXOODUÕQÕQ�D\UÕOPD]�KLVVԥVL�ROPDOÕGÕU�

��� *|]�DOPDVÕQÕQ�Yԥ�RUELWDQÕQ�TDQ�G|YUDQÕQÕQ�KHPRGLQDPLN�SDUDPHWUOԥULQLQ�Yԥ]L\\ԥWL�EX\QX]�TLúDQÕQ�GԥOLE�
NHoԥQ�\DUDODQPDVÕ�RODQ�SDVL\HQWOԥULQ�VD÷ODP�J|]�Q�Q�P�D\LQԥVL�]DPDQÕ�R\UԥQLOԥQ�QRUPDO�J|VWԥULFLOԥUOԥ�
P�TD\LVԥ�ROXQDUDT�SDUDPHWUOԥULQ�VWDWLVWLN�G�U�VWO�\��KHVDEODQPDOÕGÕU��

���� 7UDYPDQÕQ�D÷ÕUOÕ÷ÕQÕQ�J|]�Q�DU[D�TDWODUÕQD�LUUDGLDVL\D�ROXQGX÷XQX�Qԥ]ԥUԥ�DODUDT�WULSOHNV�P�D\LQԥVLQLQ�
*�$�QÕQ�VD[ԥOԥQPԥVLQGԥQ�ԥYYԥO�Yԥ�VRQUD�WԥWELTL�PԥVOԥKԥW�J|U�O�U�

Ԥ'Ԥ%ø<<$7�

��� 4ԥKUԥPDQRY)�6��� 1DPD]RYD+�.��� ùDPLORYD)�+�� Yԥ� E�� *|]� WUDYPDWL]PLQLQ� HSLGHPLRORML� DVSHNWOԥUL� ��
0�DVLU�RIWDOPRORJL\DQÕQ�Eԥ]L�DVSHNWOԥUL��HOPL�ԥVԥUOԥU�WRSOXVX��������V���������

��� $[PHGRY� $�$��� .HULPRY� .�7��� Ɇɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɵɟ� ɚɫɩɟɤɬɵ� ɝɥɚɡɧɨɝɨ� ɬɪɚɜɦɚɬɢɡɦɚ� ɢ� ɩɭɬɢ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�ɥɢɰ�ɫ�ɩɨɜɪɟɠɞɟɧɢɟɦ�ɨɪɝɚɧɚ�ɡɪɟɧɢɹ�ɜ�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɟ����$]ԥUED\FDQ�
7LEE�-XUQDOÕ��������1���V��������

��� 5�VWԥPRYD�1�0��7UDYPDWL]POԥ�ED÷OÕ�J|]�SDWRORJL\DODUÕQÕQ�VԥEԥE�ROGX÷X�ԥOLOOLN�ULVNL�Yԥ�RQXQ�WLEEL�VRVLDO�
\�N�����2IWDOPRORJL\D��������1������V�������

��� %HOGHQ�&�-���$EELW�3�/���%ODGLOHV�.�$��&RORU�'RSSOHU�XV�RI�WKH�RUELW����5DGLRJUDSKLHV��������Y�����1���
3���������

��� &ROHPDQ�'�-���6LOYHUPDQ5�+���/L]]L�)�/��HW�DO��8OWUDVRQRTUD¿�RI�WKH�H\H�DQG�RUELW�����3KLODGHOSKL\D��������
S�����

��� 8UHWPHQ�2���$NNLQ�&���(UDNJXQ�7��HW�DO��&RORU�'RSSOHU�LPDJLQJ�RI�FKRURLGDO�FLUFXODWLRQ�LQ�SDWLHQWV�ZLWK�
DV\PPHWULF�DJH�UHODWHG�PDFXODU�GHJHQHUDWLRQ����2SKWDOPRORJLFD��������Y���������S���������

��� Ʉɚɬɶɤɨɜɚ� ȿ�Ⱥ�� ɍɥɶɬɪɚɡɜɭɤɨɜɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɨɛɴɟɦɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɨɪɝɚɧɚ� ɡɪɟɧɢɹ�� ɉɪɚɤɬɢɱɟɫɤɨɟ�
ɪɭɤɨɜɨɞɫɬɜɨ��Ɇ�������������ɫ�

��� Ƚɪɢɝɨɪɶɟɜɚ� ȿ�Ƚ�� Ɍɪɢɩɥɟɤɫɧɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ� ɨɪɛɢɬɚɥɶɧɵɯ� ɫɨɫɭɞɨɜ� ɭ� ɛɨɥɶɧɵɯ� ɝɥɚɭɤɨɦɨɣ�
ɧɨɪɦɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɫ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɢɡɤɢɦ�ɢ� ɜɵɫɨɤɢɦ�ɨɮɬɚɥɶɦɨɬɨɧɭɫɨɦ� ���ȼɢɡɭɚɥɢɡɚɰɢɹ� ɜ�
ɤɥɢɧɢɤɟ��������ʋ�������F�������

��� ɇɚɫɧɢɤɨɜɚ� ɂ�ɘ��� ɏɚɪɥɚɩ� ɋ�ɂ��� Ʉɪɭɝɥɨɜɚ� ȿ�ȼ�� ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ� ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɝɥɚɡɚ�ɢ�ɨɪɛɢɬɵ��Ʉɥɢɧɢɱɟɫɤɨɟ�ɪɭɤɨɜɨɞɫɬɜɨ��Ɇ���ɊȺɆɇ������������ɫ�

���� Ʉɢɫɟɥɟɜɚ� Ɍ�ɇ�� ɍɥɶɬɪɚɡɜɭɤɨɜɵɟ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɪɨɜɨɬɨɤɚ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢɲɟɦɢɱɟɫɤɢɯ�
ɩɨɪɚɠɟɧɢɣ�ɝɥɚɡ����ȼɟɫɬɧ��ɨɮɬɚɥɶɦɨɥ���������ʋ���ɫ�����

���� ɑɭɞɢɧɨɜɚ� Ɉ�ȼ��� ɏɚɤɤɚɧɟɧ� ȼ�Ɇ�� ɋɨɫɬɨɹɧɢɟ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɭɜɟɢɬɚɦɢ� ɪɚɡɥɢɱɧɨɣ�
ɷɬɢɨɥɨɝɢɢ����ȼɟɫɬɧ��ɨɮɬɚɥɶɦɨɥ���������ʋ���ɫ�����

���� &KDXGKU\�,�$���6KDPVL�)�$���$O�6KDULI�$��HW�DO��2SWLF�QHUYH�DYXOVLRQ�IURP�GRRU�KDXGOH�WUDXPD�LQ�FKLOGUHQ�
���%U��-��2SKWKDOPRO��������Y�����S����������
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���� Ƚɭɧɞɨɪɨɜɚ�Ɋ�Ⱥ���Ⱥɥɟɧɫɟɟɜ�ɂ�Ȼ���ɏɚɪɥɚɩ�ɋ�ɂ��ɢ�ɞɪ��ɋɨɫɬɨɹɧɢɟ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɝɥɚɡɧɨɝɨ�ɹɛɥɨɤɚ�
ɜ�ɪɚɧɧɟɦ�ɩɨɫɬɤɨɧɬɭɡɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɰɜɟɬɨɜɨɝɨ�ɞɨɩɩɥɟɪɨɜɫɤɨɝɨ�ɤɚɪɬɢɪɨɜɚɧɢɹ����
ȼɟɫɬɧ��ɨɮɬɚɥɶɦɨɥ���������ʋ���ɫ�������

���� $OS�0�1���$NVD\�6���7ROD�0��HW�DO��&RORU�'RSSOHU�H[DPLQDWLRQ�RI�HDUO\�HQG�VDIH�RUELWDO�KDHPRGLQDPLF�
FKDQJHV�LQ�H\HV�ZLWK�H\HOLG�RHGHPD�GXH�WR�EOXQW�WUDXPD����$FWD�2SKWKDOPRO��6FDQG���������Y�����S���������

���� Ƚɭɧɞɨɪɨɜɚ�Ɋ�Ⱥ���ɋɬɟɩɚɧɨɜɚ�Ⱥ�ȼ���Ʉɭɪɛɚɧɨɜɚ�ɇ�Ɏ��ɋɨɜɪɟɦɟɧɧɚɹ�ɨɮɬɚɥɶɦɨ�ɬɪɚɜɦɚɬɨɥɨɝɢɹ��Ɇɨɫɤɜɚ��
����������ɫ�

���� =ԥUJԥUOL� ø�$��� 4DVÕPRY� (�0��� +DFÕ\HYD� 6�$��7UDYPDWLN� GDNULRVLVWLWOԥUGԥ� KHPRGLQDPLN� SDUDPHWUOԥULQ�
|\UԥQLOPԥVLQLQ�ԥKԥPL\\ԥWL��0HWRGLN�YԥVDLW��%DNÕ�����������V�

���� 0ԥPPԥG�]DGԥ�$�1���1RYUX]RYD�Ԥ�Ԥ���+�VH\QRY�2�$��Yԥ�E��2IWDOPRORJL\DGD�XOWUDVԥV�WULSOHNV�P�D\LQԥVL��
0HWRGLN�W|YVL\\ԥ�����������V�

ɒɚɦɢɥɨɜɚ�Ɏ�ɇ���ɇɚɦɚɡɨɜɚ�ɂ�Ʉ���Ɂɚɪɝɚɪɥɢ�ɂ�Ⱥ���Ƚɚɞɠɢɟɜɚ�ɋ�Ⱥ���Ʉɭɪɛɚɧɨɜɚ�ɇ�Ɏ�
��Ɇɚɦɟɞɡɚɞɟ�Ⱥ�ɇ�

ɂɁɍɑȿɇɂȿ�ɋɈɋɌɈəɇɂə�ȽȿɆɈȾɂɇȺɆɂɑȿɋɄɂɏ�ɉȺɊȺɆȿɌɊɈȼ�ȼ�ɏɈȾȿ�
ɌɊɂɉɅȿɄɋɇɕɏ�ɂɋɋɅȿȾɈȼȺɇɂɃ�ɉɊɂ�ɉɊɈɇɂɄȺɘɓɂɏ�ɊȺɇȿɇɂəɏ�
ɊɈȽɈȼɂɐɕ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ
Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɂɧɫɬɢɬɭɬ�ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ȼɪɚɱɟɣ�ɢɦ��Ⱥ��Ⱥɥɢɟɜɚ��Ȼɚɤɭ


Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɬɪɚɜɦɚ��ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ��ɬɪɢɩɥɟɤɫ

ɊȿɁɘɆȿ
ɐɟɥɶ�ɪɚɛɨɬɵ�±�ɢɡɭɱɢɬɶ�ɫɨɫɬɨɹɧɢɟ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɜ�ɯɨɞɟ�ɬɪɢɩɥɟɤɫɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�

ɩɪɢ�ɩɪɨɧɢɤɚɸɳɢɯ�ɪɚɧɟɧɢɹɯ�ɪɨɝɨɜɢɰɵ�
Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ��Ʉɥɢɧɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ��ɫ�ɩɪɨɧɢɤɚɸɳɢɦ�ɪɚɧɟɧɢ�

ɟɦ�ɪɨɝɨɜɢɰɵ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɋɪɟɞɢ�ɧɢɯ�ɥɢɰ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�ɛɵɥɨ��ɱɟɥɨɜɟɤ��ɦɭɠɫɤɨɝɨ�ɩɨɥɚ�±����
ɱɟɥɨɜɟɤ��ȼ�ɡɚɜɢɫɢɦɨFɬɢ�ɨɬ�ɥɨɤɚɥɢɡɚɰɢɢ�ɢ�ɝɥɭɛɢɧɵ�ɩɪɨɰɟɫɫɚ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɨɬɦɟɱɚɥɢɫɶ�ɪɚɡɥɢɱɧɵɟ�ɨɫɥɨɠɧɟ�
ɧɢɹ��ɪɚɡɪɵɜ��ɱɚɫɬɢɱɧɵɣ�ɨɬɪɵɜ�ɪɚɞɭɠɤɢ��ɭɳɟɦɥɟɧɢɟ�ɜ�ɪɚɧɟ��ɪɚɡɪɵɜ�ɩɟɪɟɞɧɟɣ�ɤɚɩɫɭɥɵ�ɯɪɭɫɬɚɥɢɤɚ��ɜɵɩɚɞ�
ɦɚɫɫ�ɜ�ɪɚɧɭ��ɭɳɟɦɥɟɧɢɟ�ɦɚɫɫ�ɢɥɢ�ɫɬɟɤɥɨɜɢɞɧɨɝɨ�ɬɟɥɚ�ɜ�ɪɚɧɟ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɟɪɜɢɱɧɚɹ�ɯɢ�
ɪɭɪɝɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�ɪɚɧɵ�ɫ�ɭɫɬɪɚɧɟɧɢɟɦ�ɨɫɥɨɠɧɟɧɢɣ�

Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɤɥɸɱɚɥɢ� ɜɢɡɨɦɟɬɪɢɸ�� ɛɢɨɦɢɤɪɨɫɤɨɩɢɸ�� ɨɮɬɚɥɶɦɨɫɤɨɩɢɸ� �ɩɨ� ɜɨɡɦɨɠɧɨɫɬɢ���
ɪɟɧɬɝɟɧ��ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ�Ⱥ�ȼ�ɫɤɚɧɢɪɨɜɚɧɢɟ�ɢ�ɞɨɩɩɥɟɪɨɝɪɚɮɢɸ�

Ɍɪɢɩɥɟɤɫɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɩɪɢ�ɩɨɦɨɳɢ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�©1HPLR�
;*�66$����$ª�ɮɢɪɦɵ�©726+,%$ª��əɩɨɧɢɹ��ɫ�ɥɢɧɟɣɧɵɦ�ɞɚɬɱɢɤɨɦ�ɱɚɫɬɨɬɨɣ�ɜ�����ɆȽɰ��ɂɫɫɥɟɞɨɜɚɥɢɫɶ�
ɫɤɨɪɨɫɬɧɵɟ�ɩɚɪɚɦɟɬɪɵ�9PD[��ɦɚɤɫɢɦɚɥɶɧɚɹ�ɫɢɫɬɨɥɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɤɪɨɜɨɬɨɤɚ���9PLQ��ɤɨɧɟɱɧɚɹ�ɞɢɚɫɬɨ�
ɥɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɤɪɨɜɨɬɨɤɚ��ɢ�ɢɧɞɟɤɫ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�,5�ɜ�ɝɥɚɡɧɨɣ�ɚɪɬɟɪɢɢ��ȽȺ���ɰɟɧɬɪɚɥɶɧɨɣ�ɚɪɬɟɪɢɢ�
ɫɟɬɱɚɬɤɢ��ɐȺɋ��ɢ�ɡɚɞɧɢɯ�ɤɨɪɨɬɤɢɯ�ɰɢɥɢɚɪɧɵɯ�ɚɪɬɟɪɢɹɯ��ɁɄɐȺ��

Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɝɟɦɨɞɢɧɚɦɢɤɢ�ɝɥɚɡɚ�ɩɨ�ɞɚɧɧɵɦ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�ɞɨɩɩɥɟɪɨ�
ɝɪɚɮɢɢ�ɜɵɹɜɢɥɨ�ɧɚɪɭɲɟɧɢɟ�ɝɥɚɡɧɨɝɨ�ɤɪɨɜɨɬɨɤɚ�ɭ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɩɚɰɢɟɧɬɨɜ�F�ɩɪɨɧɢɤɚɸɳɢɦ�ɪɚɧɟɧɢɟɦ�
ɪɨɝɨɜɢɰɵ��Ɉɛ�ɷɬɨɦ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɢɡɦɟɧɟɧɢɹ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɫɨɫɭɞɚɯ�

ȼɵɜɨɞɵ�
��� Ɍɪɢɩɥɟɤɫɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɛɹɡɚɬɟɥɶɧɨ�ɞɨɥɠɧɵ�ɫɨɫɬɚɜɥɹɬɶ�ɨɫɧɨɜɭ�ɤɨɦɩɥɟɤɫɚ�ɨɮɬɚɥɶɦɨ�ɞɢɚɝɧɨ�

ɫɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�ɩɪɢ�ɩɪɨɧɢɤɚɸɳɢɯ�ɪɚɧɟɧɢɹɯ�ɪɨɝɨɜɢɰɵ��
��� Ɍɪɢɩɥɟɤɫɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɡɜɨɥɹɸɬ�ɢɡɭɱɢɬɶ�ɧɚɪɭɲɟɧɢɹ�ɝɥɚɡɧɨɝɨ�ɤɪɨɜɨɬɨɤɚ�ɩɪɢ�ɩɪɨɧɢɤɚɸɳɢɯ�

ɪɚɧɟɧɢɹɯ�ɪɨɝɨɜɢɰɵ�ɢ�ɧɚ� ɨɫɧɨɜɚɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɨɜɟɫɬɢ� ɤɨɪɪɟɤɰɢɸ�ɜɵɹɜɥɟɧɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�

��� Ɍɪɢɩɥɟɤɫɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɚɠɧɵ�ɞɥɹ�ɜɵɛɨɪɚ�ɬɚɤɬɢɤɢ�ɢ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ�
ɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ��ɩɪɨɜɨɞɢɦɨɝɨ�ɞɨ�ɢ�ɩɨɫɥɟ�ɜɨɡɧɢɤɲɢɯ�ɨɫɥɨɠɧɟɧɢɣ�

��� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜ� ɫɨɫɭɞɚɯ�
ɝɥɚɡɧɨɝɨ�ɹɛɥɨɤɚ�ɢ�ɨɪɛɢɬɵ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɪɨɧɢɤɚɸɳɢɦ�ɪɚɧɟɧɢɟɦ�ɪɨɝɨɜɢɰɵ�ɞɨɥɠɧɚ�ɩɪɨɜɨɞɢɬɶɫɹ�
ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɡɞɨɪɨɜɨɝɨ�ɝɥɚɡɚ�

��� ɍɱɢɬɵɜɚɹ�ɢɪɪɚɞɢɚɰɢɸ�ɬɹɠɟɫɬɢ�ɩɨɥɭɱɟɧɧɵɯ�ɬɪɚɜɦ�ɝɥɚɡɚ�ɜ�ɨɛɥɚɫɬɢ�ɡɚɞɧɟɝɨ�ɨɬɪɟɡɤɚ��ɪɟɤɨɦɟɧɞɭɟɬ�
ɫɹ�ɩɪɢɦɟɧɟɧɢɟ�ɬɪɢɩɥɟɤɫɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɞɨ�ɢ�ɩɨɫɥɟ�ɪɚɡɜɟɬɜɥɟɧɢɹ�ɝɥɚɡɧɢɱɧɨɣ�ɚɪɬɟɪɢɢ��ɌȺ��
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1DWLRQDO�&HQWUH�RI�2SWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ�
$]HUEDLMDQ�øQVWLWXWH�RI�3RVWJUDGXDWH�(GXFDWLRQ�DIWHU�$�$OLHY��%DNX
�

.H\�ZRUGV��WUDXPD��KHPRG\QDPLF�SDUDPHWHUV��WULSOH[

6800$5<
$LP��7R�VWXG\�WKH�KHPRG\QDPLF�SDUDPHWHUV�XVLQJ�WKH�WULSOH[�LQYHVWLJDWLRQV�LQ�WKH�SHQHWUDWLQJ�FRUQHDO�ZRXQGV�
0DWHULDO�DQG�PHWKRGV��&OLQLFDO�PDWHULDO�LQFOXGHV����SDWLHQWV�����H\HV��ZLWK�WKH�SHQHWUDWLQJ�FRUQHDO�ZRXQGV�DW�

WKH�DJH�RI�������\HDUV�RI�ROG��$PRQJ�WKHP�WKHUH�ZHUH���ZRPHQ�����PHQ��'HSHQGLQJ�RQ�WKH�ORFDOL]DWLRQ�DQG�GHSWK�
RI�SURFHVV�ZH�QRWHG�YDULRXV�FRPSOLFDWLRQV�LQ�WKH�SDWLHQWV��UXSWXUH��SDUWLDO�DEUXSWLRQ�RI�LULV��VWUDQJXODWLRQ�LQ�D�ZRXQG��
UXSWXUH�RI�WKH�DQWHULRU�OHQV�FDSVXOH��SURODSVHG�RI�PDVVHV�LQWR�WKH�ZRXQG��VWUDQJXODWLRQ�RI�PDVVHV�DQG�YLWUHRXV�ERG\�LQ�
D�ZRXQG��$OO�SDWLHQWV�ZHUH�VXEMHFWHG�WR�WKH�SULPDU\�VXUJLFDO�WUHDWPHQW�RI�ZRXQG�ZLWK�WKH�UHPRYDO�RI�FRPSOLFDWLRQV�

,QYHVWLJDWLRQ�PHWKRGV�LQFOXGHG�YLVRPHWU\��ELRPLFURVFRS\��RSKWKDOPRVFRS\��LI�QHHGHG���URHQWJHQ��XOWUDVRXQG�
$�%�VFDQQLQJ�DQG�GRSSOHURJUDSK\�

7ULSOH[�LQYHVWLJDWLRQV�ZHUH�SHUIRUPHG�ZLWK�WKH�KHOS�RI�XOWUDVRXQG�GLDJQRVWLF�V\VWHP�³1HPLR�;*�66$����$´�
³726+,%$´��-DSDQ��ZLWK�WKH�OLQHDU�JDXJH�RI�����0+��9PD[��PD[LPDO�V\VWROLF�FLUFXODWLRQ�UDWH��UDWH�SDUDPHWHUV��
9PLQ� �WHUPLQDO� GLDVWROLF� FLUFXODWLRQ� UDWH�� DQG� UHVLVWDQFH� LQGH[� ,5� LQ� RFXODU� DUWHU\� �2$��� FHQWUDO� UHWLQDO� DUWHU\�
�&5$��DQG�SRVWHULRU�VKRUW�FLOLDU\�DUWHULHV��36&$��

5HVXOWV�DQG�GLVFXVVLRQ��7KH�LQYHVWLJDWLRQ�RI�H\H�KHPRG\QDPLFV�DFFRUGLQJ�WR�WKH�XOWUDVRXQG�GRSSOHURJUDSK\�
GDWD�KDV�UHYHDOHG�WKH�YLRODWLRQ�RI�RFXODU�FLUFXODWLRQ�LQ�DOO�LQYHVWLJDWHG�SDWLHQWV�ZLWK�SHQHWUDWLQJ�FRUQHDO�ZRXQGV��
7KLV�LV�WHVWL¿HG�E\�WKH�FKDQJHV�RI�KHPRG\QDPLF�SDUDPHWHUV�LQ�WKH�LQYHVWLJDWHG�YHVVHOV�

&RQFOXVLRQV�
��� 7ULSOH[�LQYHVWLJDWLRQV�PXVW�PDNH�WKH�EDVH�RI�RSKWKDOPR�GLDJQRVWLF�PHWKRGV�FRPSOH[�LQ�WKH�SHQHWUDWLQJ�

FRUQHDO�ZRXQGV�
��� 7ULSOH[�LQYHVWLJDWLRQV�PDNH�LW�IHDVLEOH�WR�OHDUQ�WKH�YLRODWLRQV�RI�H\H�FLUFXODWLRQ�LQ�WKH�SHQHWUDWLQJ�FRUQHDO�

ZRXQGV�DQG�WR�SHUIRUP�FRUUHFWLRQ�RI�WKHVH�FKDQJHV�LQ�YLUWXH�RI�WKH�REWDLQHG�UHVXOWV�
��� 7ULSOH[�LQYHVWLJDWLRQV�DUH�LPSRUWDQW�IRU�FKRRVLQJ�RI�WDFWLFV�DQG�DSSUHFLDWLRQ�RI�FRQVHUYDWLYH�DQG�VXUJLFDO�

WUHDWPHQW�HI¿FLDF\�KDYLQJ�EHHQ�FRQGXFWHG�EHIRUH�DQG�DIWHU�RI�WKHVH�FRPSOLFDWLRQV�
��� 6WDWLVWLFDO�SURFHVVLQJ�RI�KHPRG\QDPLF�SDUDPHWHUV�LQYHVWLJDWLRQ�UHVXOWV�LQ�WKH�H\HEDOO�DQG�RUELW�YHVVHOV�LQ�

SDWLHQWV�ZLWK�WKH�SHQHWUDWLQJ�FRUQHDO�ZRXQGV�KDYH�WR�EH�PDGH�LQ�WKH�FRPSDULVRQ�ZLWK�WKH�KHDOWK\�H\H��
��� *LYHQ�WKH�LUUDGLDWLRQ�RI�WKH�VHYHULW\�RI�WKH�H\H�LQMXULHV�LQ�WKH�SRVWHULRU�VHJPHQW��WKH�XVH�RI�WKH�WULSOH[�

LQYHVWLJDWLRQ�EHIRUH�DQG�DIWHU�WKH�EUDQFKLQJ�RI�WKH�RSKWKDOPLF�DUWHU\��2$��LV�UHFRPPHQGHG�

.RUUHVSRQGHQVL\D��o�Q�
ùDPLORYD�)DLTԥ�+DFÕEDOD�TÕ]Õ��WLEE��]Uԥ�IԥOVԥIԥ�GRNWRUX��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�

0ԥUNԥ]LQLQ�J|]�Q�]ԥGԥVL��SODVWLN�Yԥ�UHNRQVWUXNWLY�FԥUUDKL\\ԥVL�ú|EԥVLQLQ�UԥKEԥUL��
1DPD]RYD�+LFUDQ�.DPDO�TÕ]Õ��WLEE��]Uԥ�IԥOVԥIԥ�GRNWRUX��DNDGHPLN�=ԥULIԥ�ԤOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�
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