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$NDG��=ΩULIΩ�ΨOL\HYD�DGÕQD�0LOOL�2IWDOPRORJL\D�0ΩUNΩ]L��%DNÕ�úΩK���$]ΩUED\FDQ

$oDU�V|]OԥU��HNVLPHU�OD]HU��PLRSL\D��UHIUDNWLY�FΩUUDKL\\Ω

0�DVLU�G|YUGԥ�ԥQ�FR[�UDVW�JԥOLQԥQ�J|UPԥ�RUTDQÕQÕQ�SDWRORJL\DODUÕ�LoԥULVLQGԥ�UHIUDNWLY�TXVXUODU�|Q�SODQGD�GXUXU�
5HIUDNWLY�T�VXU�J|]�Q�LVÕT�ú�DVÕQÕ�WRSOD\D�ELOPԥPԥVL�[�VXVL\\ԥWLGLU�h67�KHVDEODPDUÕQD�J|Uԥ�G�Q\DGD�����POQ�
LQVDQ�EX�SUREOHPGԥQ�ԥ]L\\ԥW�oԥNLU�;ԥVWԥOLN�DQDGDQJԥOPԥ��H\QL�]DPDQGD�TD]DQÕOPD�VԥEԥEOԥUGԥQ�\DUDQD�ELOԥU�>�@��
5HIUDNWLY�SDWRORJL\DQÕQ�ԥQ�FR[�UDVW�JԥOLQԥQ�IRUPDVÕ�PL\RSL\DGÕU��'�Q\D�ԥKDOLVL�DUDVÕQGD�PLRSL\DOÕ�LQVDQODUÕQ�VD\Õ�
GXUPDGDQ� DUWPDTGDGÕU��+D]ÕUGD� RUWD�PԥNWԥE� úDJLUGOԥULQLQ� ����L�� WԥOԥEԥOԥU� LVԥ� LNLTDW� DUWLT�� ����L� EX� [ԥVWԥOL\ԥ�
G�oDU�ROXQPXúGXUODU�>����@��6RQ�LOOԥUGԥ�SURTUHVLYOԥúԥQ�PLRSL\D�ԥKԥPL\\ԥWOL�GԥUԥFԥGԥ�DUWPÕúGÕU�g\UԥQLOPLúGLU�NL��
J|]�[ԥVWԥOLNOԥUL�VWUXNWXUX�DUDVÕQGD�����GDQ�oR[�NRUOXTOD�QԥWLFԥOԥQԥQ�\�NVԥN�GԥUԥFԥOL�PLRSL\DGÕU�>���@��;ԥVWԥOL\LQ�
YD[WÕQGD�DúNDU�ROXQPDVÕ�Yԥ�G�]J�Q�GLDTQRVWLNDVÕ��ԥQ�D]�P�DOLFԥVL�TԥGԥU�|QԥPOLGLU�8]XQ�LOOԥU�PLRSL\D�[ԥVWԥOL\L�
\DOQÕ]�H\QԥN�Yԥ�NRQWDNW�OLQ]ODUOD�NRUUHNVL\D�ROXQXUGX�

;ԥVWԥOL\LQ�DUDGDQ�TDOGÕUÕOPDVÕQÕQ�ԥQ�P�DVLU�Yԥ�H൵HNWLY��VXOX�±�(NVLPHU�/D]HU�FԥUUDKL\\ԥVLGLU��6RQ����LO�ԥU]LQGԥ�
G�Q\DGD�(NVLPHU�OD]HU�NRUUHNVL\DVÕ�\�]�PLQOԥUOԥ�LQVDQODUD�WԥWELT�ROXQPXú��J|UPԥ�T�VXUODUÕQÕQ�NRUUHNVL\DVÕQGD�
GDKD�P�NԥPPԥO�QԥWLFԥOԥULQ�DOÕQPDVÕ�PԥTVԥGL�LOԥ�OD]HU�DYDGDQOÕTODUÕ�GDKD�GD�WԥNPLOOԥúPLúGLU�>���@��+DO�KD]ÕUGD�
DOWÕQFÕ� QԥVLO� (NVLPHU� Yԥ� )HPWR� OD]HU� DYDGDQOÕTODUÕ� WԥWELT� ROXQPDTGDGÕU�� ԤPԥOL\\DWODU� DGԥWԥQ� ������ \Dú� DUDVÕ�
úԥ[VOԥUGԥ�WԥWELT�ROXQXU��%ԥ]ԥQ�PLRSL\DVÕ�RODQ�[ԥVWԥOԥUGԥ�EHOԥ�ELU�\DQOÕú�¿NLU�\DUDQÕU�NL��\Dú�|WG�NFԥ�SUVHVELRSL\DQÕQ�
\DUDQPDVÕ�LOԥ�ԥODTԥGDU�J|UPԥOԥUL�EԥUSD�ROXQDFDT��$QFDT�EX�EHOԥ�GH\LO��%HOԥ�[ԥVWԥOԥUGԥ�DUWÕT��\D[ÕQ�Yԥ�X]DT��o�Q����
P�[WԥOLI�H\Qԥ\ԥ�HKWL\DF�GX\XOXU�NL��G�]J�Q�/D]HU�NRUUHNVL\DVÕ�DSDUÕOPDTOD�EX�SUREOHPGԥQ�D]DG�ROPDT�RODU��%XQD�
J|Uԥ�Gԥ�����\DúGDQ�VRQUD�KԥU�ELU�[ԥVWԥ\ԥ�IԥUGL�\DQDúÕOPDOÕGÕU�

0ԥTVԥG������\DúGDQ�\X[DUÕ�PLRSL\DVÕ�RODQ�SDVL\HQWOԥUGԥ�EX\QX]�TLúD�DEODVL\DVÕQÕQ�[�VXVL\\ԥWOԥUL
0DWHULDO�Yԥ�PHWRGODU
$NDG�� =ԥULIԥ� ԤOL\HYD� DGÕQD� 0LOOL� 2IWDOPRORJL\D� 0ԥUNԥ]LQLQ� (NVLPHU� /D]HU� ú|EԥVLQGԥ�� \DúODUÕ� ������ \Dú�

DUDVÕQGD�Gԥ\LúԥQ����[ԥVWԥ�����J|]���]ԥULQGԥ�DUDúGÕUPDODU�DSDUÕOPÕúGÕU��;ԥVWԥOԥUԥ�VXE\HNWLY�Yԥ�RE\HNWLY�RIWDOPRORML�
P�D\LQԥOԥU�DSDUÕOPÕúGÕU��YL]RPHWUL\D��ELRPLNURVNRSL\D��DYWRNHUDWRUHIDNWRPHWUL\D�� WRQRPHWUL\D��EX\QX]�TLúDQÕQ�
WRSTUD¿\DVÕ�Yԥ�JR]�GLELQLQ�P�D\LQԥVL��

ùԥN����%X\QX]�TLúDGD�DEODVL\DQÕQ�LQFԥOLNOԥUL�
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%X\QX]�TLúDQÕQ�WRSRTUD¿\DVÕQÕQ�ԥWUDÀÕ�P�D\LQԥVLQԥ�ԥVDVԥQ��DEODVL\D�]RQDVÕQÕQ�[DUDNWHUL��DEODVL\DQÕQ�GԥULQOL\L�
Yԥ�EX\QX]�TLúDQÕQ�WDP�TDOÕQOL÷Õ�WԥKOLO�ROXQPXúGXU�7RSRTUD¿N�P�D\LQԥOԥU�:DIHOLJKW�2FXOD\]HU��$%ù��$/&21��Yԥ�
:DIHOLJKW�7RSROD\]HU��$%ù��$/&21��DOԥWOԥUL�LOԥ�TL\PԥWOԥGLULOPLVGLU�

0�úDKLGԥ\ԥ� DOGÕ÷ÕPÕ]� [ԥVWԥOԥU� �� TUXSD� D\UÕOPÕúGÕU�� ,� TUXSD� ������ \DúOÕ� [ԥVWԥOԥU� GD[LO� ROXQPXúGXU��
%XUDGD�ԥPԥOL\\DW�SODQÕ�KԥU�LNL�J|]Gԥ�HPHWRSL\D\D�X\JXQ�DSDUÕOPÕúGÕU�

,,�TUXSGD�[ԥVWԥOԥU�GRPLQDQW�J|]�HPHWURS����FL�J|]�LVԥ�VSK����'�ROPDTOD���NRQWURO�J|]��������\Dú�DUDVÕ�[ԥVWԥOԥU�
�]ԥULQGԥ�DUDúGÕUPDODU�DSDUÕOPÕúGÕU��7ԥGTLTDWODUÕPÕ]�]DPDQÕ�[ԥVWԥOԥULQ�SHúԥ�IԥDLOL\\ԥWL�Gԥ�Qԥ]ԥUԥ�DOÕQPÕúGÕU�

0�D\LQԥ�ROXQDQ�[ԥVWԥOԥUGԥ�NRUUHNVL\DVÕ]�J|UPԥ�LWLOL\L����������DUDVÕ�ROPXúGXU��.RUUHNVL\D�LOԥ�J|UPԥ�LWLOL\L�����
����ROPXúGXU��0�úDKLGԥ\ԥ�DOGÕ÷ÕPÕ]�[ԥVWԥOԥULQ�UHIUDNWLY�J|VWԥULFLOԥUL�VSK����'�Yԥ����'�DUDVÕQGD�Gԥ\LúPLúGLU��%\QX]�
TLúDQÕQ�PԥUNԥ]L�TDOÕQOL÷Õ��������PNP�WԥúNLO�HWPLúGLU�2SWLFDO�]RQD������RODUDT�TH\G�ROXQPXúGXU��ԤPԥOL\\DWODU�
:DIHOLJKW�(;������$OFRQ��$%ù���Yԥ�:DIHOLJKW�)6������$OFRQ��$%ù��FLKD]ODUÕQGD�:DYHIURQW�2SWLPD]HG��VXOX�LOԥ�
DSDUOPÕúGÕU��úԥN�����

1ԥWLFԥOԥU�Yԥ�RQODUÕQ�P�]DNLUԥVL
7ԥGTLTDWD�DOGL÷ÕPÕ]�[ԥVWԥOԥUL�����D\�ԥU]LQGԥ�P�úDKLGԥ\ԥ�DOGÕT��$OÕQDQ�QԥWLFԥOԥU���������D\�VRQUD�WԥKOLO�HGLOPLúGLU�

Yԥ�KԥPLQ�J|VWԥULFLOԥU���VD\OÕ�FԥGYԥOGԥ�|]�ԥNVLQL�WDSPÕúGÕU��FԥGYԥO����
&ԥGYԥO��

*|UPԥ�LWLOL\LQLQ�GLQDPLNDVÕ

;ԥVWԥOԥU
ԤPԥOL\\DWGDQ�ԥYYԥO ԤPԥOL\\DWGDQ�VRQUD

.RUUHNVL\DVÕ]�J|UPԥ�LWLOL\L .RUUHNVL\D�LOԥ�J|UPԥ�LWLOL\L ��D\ ��D\ ��D\

,�4583 ��������� ��������� ��������� ��������� ���������

,,�4583 ��������� ��������� ��������� ��������� ��������

ԤGԥEL\\DWODUGD�GD�TH\G�ROXQGX÷X�NPL��(NVLPHU�/D]HU�ԥPԥOL\\DWODUÕQGDQ�VRQUDNÕ�UHIUDNVL\DQÕQ�Wԥ\LQL�DSDUÕODQ�
ԥPԥOL\\DWÕQ�QԥWLFԥVLQLQ�TL\PԥWOԥQGLULOPԥVLQLQ�ԥVDV�KLVVԥVLGLU�>�����@��

&ԥGYԥOGԥQ�Gԥ�JRU�QG�\��NLPL�P�úDKLGԥ\ԥ�DOGÕ÷ÕPÕ]�[ԥVWԥOԥUGԥ�ԥPԥOL\\DWODUGDQ�VRQUD�\�NVԥN�J|UPԥ� LWLOL\L�
ԥOGԥ�HGLOPLúGLU�

%HOԥ�NL��P�úDKLGԥ\ԥ�DOG÷ÕPÕ]�,�TUXS�[ԥVWԥOԥUGԥ�UHIUDNVL\D�J|VWԥULFLOԥUL�HPPHWURSD�X\JXQ�Gԥ\LVLOPLVGLU��5HIUDNWLY�
J|VWԥULFLOԥU�VSK������������'�ROPXúGXU�%X�[ԥVWԥOԥU�X]D÷D�H\QԥNGԥQ�WDPDPLOD�D]DG�ROXQPXúGXU��<DúODUÕQD�X\÷XQ�
RODUDT�\D[ÕQD�H\QԥN�Wԥ\LQ�HGLOPLúGLU�

,,�TUXSGD��GRPLQDQW�J|]OԥU�HPPHWURSD�X\÷XQ��NRQWURO�J|]OԥUGԥ�[ԥVWԥOԥULQ�UHIUDNWLY�J|VWԥULFLOԥUL�VSK��������'�
DUDVÕQGD�Gԥ\LúPLúGLU��úԥN�����*|UPԥ�LWLOL\L���D\ÕQGD�RUWDODPD���������������D\ÕQGD��������������D\ÕGD�LVԥ�����������
WԥúNLO�HWPLúGLU��%XQXQOD�GD�[ԥVWԥOԥULQ�KԥP�\D[ÕQD��KԥP�Gԥ�X]D÷D�H\QԥN�SUREOHPL�DUDGDQ�J|W�U�OP�úG�U��%�W�Q�
[ԥVWԥOԥU�WԥNUDU�WRSRTUD¿N�P�D\LQԥOԥUGԥQ�NHoPLVGLU��EX\QX]�TLúDGD�PԥUNԥ]L�TDOÕQOÕT�����PNP�L�NHoPԥPLúGLU��

D� E�
ùԥN����D��ԥPԥOL\\DWGDQ�ԥYYԥO��E��ԥPԥOL\\DWGDQ�VRQUD
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9L]XDO� Yԥ� UHIUDNVLRQ� QԥWLFԥOԥULQ� WԥKOLOL�� ԥOGԥ� ROXQDQ� UHIUDNVL\D� H൵HNWLQLQ� GԥTLTOL\L�� ԥPԥOL\\DWGDQ� VRQUDNÕ�
D÷ÕUODúPDODUÕQ�PLPLPXPD�HQGLULOPԥVL����\DúGDQ�VRQUD�GD�[ԥVWԥOԥULQ�HNVLPHU�OD]HU�ԥPԥOL\\DW�DU]XVXQX�DUWÕUPÕú�ROXU�

<HNXQ�
%HOԥOLNOԥ�� ��� \DúGDQ� VRQUD� LFUD� ROXQDQ� HNVLPHU� OD]HU� FԥUUDKL� ԥPԥOL\\DWÕ� NHoLUPLú� [ԥVWԥOԥULQ� ԥPԥOL\\DWGDQ�

ԥYYԥONL�VԥYL\\ԥ�LOԥ�P�TD\LVԥGԥ�Kԥ\DW�WԥU]LQLQ�P�VEԥW�LVWLTDPԥWGԥ�Gԥ\LúGL\L�WԥVGLT�ROXQPXúGXU�
 

Ԥ'Ԥ%ø<<$7�

��� 4DVÕPRY�(�0���$VODQRYD�9�Ԥ��*|]�[ԥVWԥOLNOԥULQLQ�GLTDQRVWLNDVÕ��%DNÕ�����������V�
��� Ɍɚɪɭɬɬɚ�ȿ�ɉ��Ɋɟɡɭɥɶɬɚɬɵ�ɮɨɬɨɪɟɮɪɚɤɰɢɨɧɧɨɣ�ɤɟɪɚɬɨɷɤɬɨɦɢɢ�ɢ�ɧɟɤɨɬɨɪɵɟ�ɫɩɨɪɧɵɟ�ɜɨɩɪɨɫɵ�ɤɟɪɚ�

ɬɨɪɟɮɪɚɤɰɢɨɧɧɨɣ�ɯɢɪɭɪɝɢɢ����Ɋɟɮɪɚɤɰɢɨɧɧɚɹ�ɯɢɪɭɪɝɢɹ�ɢ�ɨɮɬɚɥɶɦɨɥɨɝɢɹ��������ɬ����ʋ���F������
��� $VODQGLHV�ø���0HDU]D�$��:DYHIURQW�JXDLGHG�YHUVXV�WRSRJUDSK\�JXLGHG����-�&DWDUDFW��5HIDUFWLY��6XUJHU\�

7RGD\�(XURSH��������S�������
��� Ȼɚɥɚɲɟɜɢɱ�Ʌ�ɂ��ɏɢɪɭɪɝɢɱɟɫɤɚɹ�ɤɨɪɪɟɤɰɢɹ�ɚɧɨɦɚɥɢɣ�ɪɟɮɪɚɤɰɢɢ�ɢ�ɚɤɤɨɦɨɞɚɰɢɢ��ɋɩɛ���ɑɟɥɨɜɟɤ��

������F�������
��� 6WDQOH\�3�)���7DQ]HU�'�-���6FKDOOKRUQ�6�&��/DVHU� UHIUDFWLYH�VXUJHU\� LQ� WKH�8QLWHG�6WDWHV�1DY\� ���&XUU��

2SLQ��2SWKDOPRO���������Y��������S���������
��� .RYLQ�1���3LULQGKD�*���%ULHQ�+��7KH�XQFRUUHFWHG�UHIUDFWLYH�HUURU�FKDOODQJH����&RPP��(\H�+HDOWK��������

Y���������S�������
��� 5XL]�/�$���&HSHGD�/�0���)XHQWHV�9�&�øQWUDVWURPDO�FRUUHFWLRQ�RI�SUHVELRSLD�XVLQJ�D�IHPWRVHFRQG�ODVHU�

V\VWHP����-��5HIUDFW��6XUJ���������Y����S���������
��� øQWHUQDWLRQDO� SHUVSHFWLYHV� LQ� UHIUDFWLYH� VXUJHU\� ���$P��$FDG��2SWKDOPRO���%DVLF� DQG�&OLQLFDO� 6FLHQFH�

6HFWLRQ�����5HIUDFWLYH�6XUJHU\�������������S���������
 

ɋɚɮɚɪɨɜɚ�Ⱥ�ɇ�

ɈɋɈȻȿɇɇɈɋɌɂ�ɄȿɊȺɌɈɊȿɎɊȺɄɌɂȼɇɕɏ�ɈɉȿɊȺɐɂɃ�ɍ�ɉȺɐɂȿɇɌɈȼ�
ɋɌȺɊɒȿ����ɅȿɌ��ɌɈɇɄɈɋɌɂ�ȺȻɅəɐɂɂ�ɊɈȽɈȼɂɐɕ�

ɇɚɰɢɨɧɚɥɶɧɵɣ�ɐɟɧɬɪ�Ɉɮɬɚɥɶɦɨɥɨɝɢɢ�ɢɦɟɧɢ�ɚɤɚɞ��Ɂɚɪɢɮɵ�Ⱥɥɢɟɜɨɣ��ɝ�Ȼɚɤɭ��Ⱥɡɟɪɛɚɣɞɠɚɧ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɷɤɫɢɦɟɪ�ɥɚɡɟɪ��ɦɢɨɩɢɹ��ɪɟɮɪɚɤɰɢɨɧɧɚɹ�ɯɢɪɭɪɝɢɹ

ɊȿɁɘɆȿ

ɐɟɥɶ�±�ɨɫɨɛɟɧɧɨɫɬɢ�ɚɛɥɹɰɢɢ�ɪɨɝɨɜɢɰɵ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɦɢɨɩɢɟɣ�ɫɬɚɪɲɟ����ɥɟɬ�
Ɇɚɬɟɪɢɚɥ�ɢ�ɦɟɬɨɞɵ
ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ��ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ��ɉɚɰɢɟɧɬɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟ�

ɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��,�ɝɪɭɩɩɚ�±�ɩɚɰɢɟɧɬɵ�ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ��ɩɥɚɧ�ɨɩɟɪɚɰɢɢ�ɩɪɨɜɨɞɢɥɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɷɦɦɟɬɪɨɩɢɟɣ�ɧɚ�ɨɛɨɢɯ�ɝɥɚɡɚɯ��,,�ɝɪɭɩɩɚ�±�ɩɚɰɢɟɧɬɵ�ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ��ɭ�ɤɨɬɨɪɵɯ�ɞɨɦɢɧɚɧɬɧɵɣ�ɝɥɚɡ�ɫ�
ɷɦɦɟɬɪɨɩɢɟɣ��ɚ�ɜɬɨɪɨɣ�ɝɥɚɡ�VSK����'��ɤɨɧɬɪɨɥɶɧɵɣ�ɝɥɚɡ��

Ɉɩɟɪɚɰɢɢ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɭɫɬɪɨɣɫɬɜɚɯ�:DIHOLJKW�(;������$OFRQ��ɋɒȺ��ɢ�:DIHOLJKW�)6������$OFRQ��ɋɒȺ��
ɦɟɬɨɞɨɦ�:DYHIURQW�2SWLPD]HG�

Ɋɟɡɭɥɶɬɚɬɵ
ɉɚɰɢɟɧɬɵ��ɜɨɲɟɞɲɢɟ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɧɚɯɨɞɢɥɢɫɶ�ɩɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�ɜ�ɬɟɱɟɧɢɟ�����ɦɟɫɹɰɟɜ��ɍ�ɜɫɟɯ�ɩɚɰɢ�

ɟɧɬɨɜ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɩɨɥɭɱɟɧɚ�ɜɵɫɨɤɚɹ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ��
ɍ�ɩɚɰɢɟɧɬɨɜ�,�ɝɪɭɩɩɵ�ɩɨɤɚɡɚɬɟɥɢ�ɪɟɮɪɚɤɰɢɢ�ɢɡɦɟɧɢɥɢɫɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɷɦɦɟɬɪɨɩɢɟɣ�ɢ�ɨɧɢ�ɩɨɥɧɨ�

ɫɬɶɸ�ɨɫɜɨɛɨɞɢɥɢɫɶ�ɨɬ�ɧɨɲɟɧɢɹ�ɨɱɤɨɜ�ɜɞɚɥɶ��ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɜɨɡɪɚɫɬɨɦ�ɛɵɥɢ�ɧɚɡɧɚɱɟɧɵ�ɨɱɤɢ�ɜɛɥɢɡɶ��
ȼɨ�,,�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�ɧɚ�ɨɞɧɨɦ�ɝɥɚɡɭ�ɢɡɦɟɧɟɧɢɹ�ɩɪɨɢɡɨɲɥɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɷɦɦɟɬɪɨɩɢɟɣ��ɜɨ�ɜɬɨɪɨɦ�

ɤɨɧɬɪɨɥɶɧɨɦ�ɝɥɚɡɭ�ɪɟɮɪɚɤɰɢɨɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɛɵɥɢ�ɜ�ɩɪɟɞɟɥɚɯ���������'��Ȼɥɚɝɨɞɚɪɹ�ɷɬɨɦɭ�ɩɪɨɛɥɟɦɚ�ɧɨ�
ɲɟɧɢɹ�ɨɱɤɨɜ�ɜɛɥɢɡɶ�ɢ�ɜɞɚɥɶ�ɛɵɥɚ�ɪɟɲɟɧɚ�
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Ɂɚɤɥɸɱɟɧɢɟ�
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭ�ɩɚɰɢɟɧɬɨɜ�ɫɬɚɪɲɟ����ɥɟɬ��ɤɨɬɨɪɵɦ�ɛɵɥɚ�ɩɪɢɦɟɧɟɧɚ�ɷɤɫɢɦɟɪ�ɥɚɡɟɪɧɚɹ�ɯɢɪɭɪɝɢɹ��ɩɨ�

ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɨɨɩɟɪɚɰɢɨɧɧɵɦ�ɭɪɨɜɧɟɦ��ɨɛɪɚɡ�ɠɢɡɧɢ�ɢɡɦɟɧɢɥɫɹ�ɜ�ɩɨɥɨɠɢɬɟɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�

6DIDURYD�$�1�

)($785(6�2)�.(5$725()5$&7,9(�23(5$7,216�,1�3$7,(176�2/'(5�
���<($56��68%7/(7,(6�2)�&251(5$/�$%/$7,21�

1DWLRQDO�&HQWUH�RI�2SKWKDOPRORJ\�QDPHG�DIWHU�DFDG��=DULID�$OL\HYD��%DNX��$]HUEDLMDQ

.H\�ZRUGV��H[FLPHU�ODVHU��P\RSLD��UHIUDFWLYH�VXUJHU\
 

6800$5<

$LP�±�IHDWXUHV�RI�FRUQHUDO�DEODWÕRQ�ÕQ�SDWÕHQWV�ZÕWK�P\RSÕD�ROGHU�WKDQ����\HDUV�
0DWHULDO�DQG�PHWKRGV
7KH�LQYHVWLJDWLRQ�LQFOXGHG����SDWLHQWV�����H\HV��DW�WKH�DJH�RI�������\HDUV�RI�ROG��7KH�SDWLHQWV�ZHUH�GLYLGHG�LQWR�

WZR�JURXSV��,�JURXS�±�SDWLHQWV�DJHG�������\HDUV��WKH�RSHUDWLRQ�SODQ�ZDV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�HPPHWURSLD�
LQ�ERWK�H\HV��WKH�,,�JURXS�±�SDWLHQWV�DJHG�������\HDUV�LQ�ZKLFK�WKH�GRPLQDQW�H\H�ZDV�ZLWK�HPPHWURSLD��DQG�WKH�
VHFRQG�H\H�±�VSK����'��FRQWURO�H\H��

7KH�VXUJHULHV�ZHUH�FDUULHG�RXW�RQ�WKH�:DIHOLJKW�(;�����GHYLFHV��$OFRQ��86$��DQG�:DIHOLJKW�)6������$OFRQ��
86$��E\�:DYHIURQW�2SWLPD]HG�PHWKRG�

5HVXOWV
7KH� SDWLHQWV� ZHUH� XQGHU� WKH� REVHUYDWLRQV� GXULQJ� ���� PRQWKV�� $OO� SDWLHQWV� JDYH� WKH� KLJK� YLVXDO� DFXLW\�

SRVWRSHUDWLYHO\��,Q�SDWLHQWV�RI�WKH�,�JURXS�WKH�UHIUDFWLRQ�LQGLFHV�KDV�FKDQJHG�LQ�DFFRUGDQFH�ZLWK�HPPHWURSLD�DQG�
WKH\�ZHUH�FRPSOHWHO\�ULG�WKHPVHEYHV�RI�ZHDULQJ�JODVVHV�LQ�WKH�GLVWDQFH��,Q�DFFRUGDQFH�ZLWK�WKH�DJH�WKH\�ZHUH�
SUHVFULEHG�WKH�JODVVHV�WR�WKH�QHDU��,Q�WKH�,,�JURXS�RI�SDWLHQWV�LQ�RQH�H\H�WKHUH�ZHUH�FKDQJHV�LQ�DFFRUGDQFH�ZLWK�
HPPHWURSLD��LQ�WKH�VHFRQG�FRQWURO�H\H�WKH�UHIUDFWLYH�LQGLFHV�ZHUH�ZLWKLQ���������'��7KDQNV�WR�WKLV�WKH�SUREOHP�RI�
ZHDULQJ�JODVVHV�QHDU�DQG�IDU�ZDV�VROYHG�

&RQFOXVLRQ
6R�� LQ�SDWLHQWV�ROGHU� WKDQ����\HDUV�ZKR�KDG�H[FLPHU� ODVHU�VXUJHU\�� WKH� OLIHVW\OH�KDV�FKDQJHG� LQ� WKH�SRVLWLYH�

GLUHFWLRQ�

.RUUHVSRQGHQVL\D��o�Q�
6ΩIΩURYD� $\J�Q� 1�úUΩYDQ� TÕ]Õ�� WLEE� �]UΩ� IΩOVΩIΩ� GRNWRUX�� DNDG�� =ΩULIΩ� ΨOL\HYD� DGÕQD� 0LOOL� 2IWDOPRORJL\D�
0ΩUNΩ]LQLQ�8úDTODUGD�J|]�Q�SDWRORJL\DVÕ�ú|EΩVLQLQ�P�GLUL
7HO����������������������������������������
hQYDQ��$=������%DNÕ�úΩK���&DYDG[DQ�N�o���������
(PDLO��VD\JXQ#LQER[�UX


