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,008123$7+2/2*,&$/�)($785(6�2)�
3625,$6,6�

.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH�

�

$EVWUDFW��3VRULDVLV��D�FRPPRQ�PXOWLIDFWRU�VNLQ�GLVHDVH��KDV�UHFHLYHG�DWWHQWLRQ�DV�D�
WDUJHW�IRU�QHZ�SDWKRJHQHVLV�RULHQWHG�ELRORJLF�WKHUDSLHV��3VRULDVLV�LV�LPSRUWDQW�WR�WKH�
FOLQLFLDQ� EHFDXVH� LW� LV� FRPPRQ�DQG�KDV� WUHDWPHQW� LPSOLFDWLRQV� EH\RQG� WKH� FDUH� RI�
VNLQ�OHVLRQV��,W�LV�LPSRUWDQW�WR�WKH�SK\VLFLDQ�VFLHQWLVW�EHFDXVH�LW�VHUYHV�DV�D�PRGHO�IRU�
VWXGLHV�RI�PHFKDQLVPV�RI�FKURQLF�LQIODPPDWLRQ���
,Q�UHFHQW�\HDUV��VXEVWDQWLDO�DGYDQFHV�KDYH�EHHQ�PDGH�LQ�HOXFLGDWLQJ�WKH�PHFKDQLVPV�
RI�SVRULDVLV��+RZHYHU��PDMRU�LVVXHV�UHPDLQ�XQUHVROYHG��LQFOXGLQJ�WKH�SULPDU\�QDWXUH�
RI�WKH�GLVHDVH�DV�DQ�HSLWKHOLDO�RU�LPPXQRORJLF�GLVRUGHU��WKH�DXWRLPPXQH�FDXVH�RI�WKH�
LQIODPPDWRU\� SURFHVV�� WKH� UHOHYDQFH� RI� FXWDQHRXV� YHUVXV� V\VWHPLF� IDFWRUV�� DQG� WKH�
UROH�RI�JHQHWLF�YHUVXV�HQYLURQPHQWDO�LQIOXHQFHV�RQ�GLVHDVH�LQLWLDWLRQ��SURJUHVVLRQ�
7KLV�UHYLHZ�VXPPDUL]HV�UHFHQW�SURJUHVV�LQ�XQGHUVWDQGLQJ�RI� WKH� LPPXQRORJLF�EDVLV�
RI�SVRULDVLV�DQG�VKRZV�KRZ� LPSURYHG� LQVLJKW� LQWR�GLVHDVH�PHFKDQLVPV�KDV�DOUHDG\�
UHVXOWHG�LQ�WDQJLEOH�EHQHILWV� IRU�SDWLHQWV��LQFOXGLQJ�WKH�LQWURGXFWLRQ�RI�QHZ�WDUJHWHG�
WKHUDSLHV��
.D\�ZRUGV��SVRULDVLV��F\WRNLQH��LQWHUOHXNLQ��WUHDWPHQWV�IRU�SVRULDVLV�

�

�

'HVSLWH� WKH� IDFW� WKDW� SVRULDVLV� LV� D� FRPPRQ� PXOWLIDFWRU� VNLQ� GLVHDVH�� LWV�

GHILQLWLRQ� E\� )HUGLQDQG� YRQ�+HEUD� DV� D� GLVWLQFW� HQWLW\� GDWHV� EDFN� RQO\� WR� WKH� \HDU�

������DQG�HVWLPDWHV�RI�LWV�SUHYDOHQFH�±�DURXQG�����SHUFHQW�RI�SRSXODWLRQ�ZRUOGZLGH�

>��� �@�� %RWK� 8NUDLQLDQ� DQG� IRUHLJQ� UHVHDUFKHUV� QRWLFH� WKH� IROORZLQJ� IHDWXUHV� RI�

SVRULDVLV�� D� FKURQLF� GLVHDVH� DVVRFLDWHG� ZLWK� FKDUDFWHULVWLF� VNLQ� UDVK� LQ� D� IRUP� RI�

HSLGHUPDO�DQG�GHUPDO�SDSXOHV�FRQVLGHUDEOH�VNLQ�IODNLQJ��$�SVRULDWLF�SDWFK�LV�IRUPHG�

RQ� WKH� EDVLV� RI� WKH� LPSDLUHG� SUROLIHUDWLRQ� DQG� GLIIHUHQWLDWLRQ� RI� NHUDWLQRF\WHV� LQ�

FRPELQDWLRQ� ZLWK� LQFUHDVHV� SURFHVVHV� RI� DQJLRJHQHVLV� DQG� HSLGHUPDO� DQG� GHUPDO�

LQILOWUDWLRQ�ZLWK�PRQRQXFOHDU� FHOOV� >��� �@�� 1XPHURXV� IDPLO\� VWXGLHV� KDYH� SURYLGHG�

FRPSHOOLQJ�HYLGHQFH�RI�D�JHQHWLF�SUHGLVSRVLWLRQ�WR�SVRULDVLV��DOWKRXJK�WKH�LQKHULWDQFH�

SDWWHUQ�LV�VWLOO�XQFOHDU�>�@��7KH�LOOQHVV�GHYHORSV�LQ�DV�PDQ\�DV�KDOI�RI�WKH�VLEOLQJV�RI�

SHUVRQV� ZLWK� SVRULDVLV� ZKHQ� ERWK� SDUHQWV� DUH� DIIHFWHG�� EXW� SUHYDOHQFH� IDOOV� WR� ���
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SHUFHQW�ZKHQ�RQO\�RQH�SDUHQW�KDV�SVRULDVLV�DQG�WR���SHUFHQW�ZKHQ�QHLWKHU�SDUHQW� LV�

DIIHFWHG��

$� NH\� TXHVWLRQ� FRQFHUQV� WKH� DXWRLPPXQH� QDWXUH� RI� SVRULDVLV� DQG� WKH�

FRQWULEXWLRQ�RI�DXWRUHDFWLYH�7�FHOOV�WR�WKH�GLVHDVH�SURFHVV��&XUUHQWO\�DYDLODEOH�GDWD�GR�

QRW�VXSSRUW�WKH�QRWLRQ�WKDW�SVRULDVLV� LV�D�ERQD�ILGH�DXWRLPPXQH�GLVHDVH��3VRULDVLV� LV�

SUREDEO\�EHVW�SODFHG�ZLWKLQ�D�VSHFWUXP�RI�DXWRLPPXQH�UHODWHG�GLVHDVHV�FKDUDFWHUL]HG�

E\�FKURQLF�LQIODPPDWLRQ�LQ�WKH�DEVHQFH�RI�NQRZQ�LQIHFWLRXV�DJHQWV��7KH�WUDQVSRUW�RI�

7�FHOOV�IURP�WKH�GHUPLV�LQWR�WKH�HSLGHUPLV�LV�D�NH\�HYHQW�LQ�SVRULDVLV��3VRULDWLF�7�FHOOV�

SUHGRPLQDQWO\�VHFUHWH�LQWHUIHURQ�Ȗ�DQG�LQWHUOHXNLQ����>����@��

7KH� K\SRWKHVLV�RI� D� F\WRNLQH�QHWZRUN� LQ�SVRULDVLV�SURSRVHG� D� FHQWUDO� UROH�RI�

SURLQIODPPDWRU\� F\WRNLQHV�� LQFOXGLQJ� 71)�Į�� ,Q� UHWURVSHFW�� WKLV� WKHRU\� KDV� EHHQ�

YDOLGDWHG�E\�WKH�FOLQLFDO�VXFFHVV�RI�DQWL�71)�WKHUDS\�LQ�WKH�WUHDWPHQW�RI�SVRULDVLV��2Q�

WKH� EDVLV� RI� WKH� DQDO\VLV� RI� JHQH� VLJQDWXUHV� LQ� WKLV� GLVHDVH�� WKUHH� SUHGRPLQDQW�

F\WRNLQHV�VHHP�WR�EH�DW�SOD\��W\SH�,�LQWHUIHURQ��LQWHUIHURQ�Ȗ��DQG�71)�Į��%RWK�71)�Į�

DQG� LQWHUIHURQ�Ȗ�DOVR�KDYH�DQWL�LQIODPPDWRU\�SURSHUWLHV�� WKLV�PLJKW�H[SODLQ�� LQ�SDUW��

WKH�FRXQWHULQWXLWLYH�FOLQLFDO�REVHUYDWLRQ�WKDW�DQWL�71)�WKHUDS\�LQGXFHV�SVRULDVLV�LQ�D�

PLQRULW\� RI� SDWLHQWV�� ,Q� DGGLWLRQ�� GHQGULWLF� FHOO±GHULYHG� LQWHUOHXNLQ���� DQG�

GRZQVWUHDP�SURGXFWV�RI�KHOSHU�7�FHOOV��LQFOXGLQJ�LQWHUOHXNLQ���$�DQG�LQWHUOHXNLQ�����

DUH�RI�FRQVLGHUDEOH�LPSRUWDQFH��.H\�F\WRNLQHV�LQ�SVRULDVLV�DFW�WKURXJK�D�UHVWULFWHG�VHW�

RI�VLJQDOOLQJ�DQG�WUDQVFULSWLRQDO�SDWKZD\V�>����@��

,Q� VSLWH� RI� QXPHURXV� VWXGLHV� SHUIRUPHG�� SDWKRJHQHVLV� RI� SVRULDVLV� DQG�

PHFKDQLVPV� RI� LWV� RQVHW� KDYH� QRW� EHHQ� FODULILHG� \HW��0RVW� DFFHSWHG� WUHDWPHQWV� IRU�

SVRULDVLV�KDYH�EHHQ�GHYHORSHG�HPSLULFDOO\�RU�ZHUH�IRXQG�E\�FKDQFH��+RZHYHU��UHFHQW�

LQVLJKWV� LQWR� WKH� LPPXQRSDWKRJHQHVLV�RI�SVRULDVLV�KDYH�IXUWKHU� HOXFLGDWHG� WKH�PRGH�

RI� DFWLRQ� RI� VRPH� DFFHSWHG� FRPSRXQGV� >��� ��@� DQG� KDYH� SURYLGHG� QHZ� WUHDWPHQW�

VWUDWHJLHV� >���� ��@�� 7KH� VHYHULW\� RI� WKH� GLVHDVH� XVXDOO\� GHWHUPLQHV� WKH� WKHUDSHXWLF�

DSSURDFK��$SSUR[LPDWHO\����WR����SHUFHQW�RI�DOO�SDWLHQWV�ZLWK�SVRULDVLV�FDQ�EH�WUHDWHG�

DGHTXDWHO\�ZLWK�XVH�RI�WRSLFDO� WKHUDS\��0DLQO\�IRU�SUDFWLFDO�UHDVRQV�� WKH�YLWDPLQ�'��

DQDORJXHV� �FDOFLSRWULRO� DQG� WDFDOFLWRO�� DQG� WKH� WRSLFDO� UHWLQRLG� WD]DURWHQH� ±� DOO� RI�

ZKLFK�DIIHFW�NHUDWLQRF\WH�IXQFWLRQV�DQG�WKH�LPPXQH�UHVSRQVH�±�DUH�LQ�ZLGHU�XVH�WKDQ�
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LV�HLWKHU�DQWKUDOLQ�RU�FRDO�WDU��6LQFH�PRVW�RI�WKH�FRPSRXQGV�WKDW�KDYH�EHHQ�PHQWLRQHG�

PD\� LUULWDWH� GHOLFDWH� DUHDV� RI� VNLQ�� WRSLFDO� FRUWLFRVWHURLGV� DUH� XVHG� LQ� FRPELQDWLRQ�

ZLWK�WKRVH�FRPSRXQGV��SDUWLFXODUO\�LQ�LQWHUWULJLQRXV�DUHDV�>��������@��

,Q�FDVHV�RI�PRGHUDWH�WR�VHYHUH�SVRULDVLV��H�J���DIIHFWLQJ�ODUJH�VXUIDFH�DUHDV���WKH�

XVH� RI� SKRWRWKHUDS\�� V\VWHPLF� GUXJV�� RU� ERWK� PXVW� EH� FRQVLGHUHG�� $PRQJ� WKH�

HVWDEOLVKHG�UHJLPHQV��YDULRXV�WKHUDSHXWLF�PHWKRGV�PD\�KDYH�GLVWLQFW�PRGHV�RI�DFWLRQ��

)RU� H[DPSOH�� IXPDUDWHV� DQG� F\FORVSRULQH� DUH� SULPDULO\� LPPXQRVXSSUHVVLYH� DJHQWV��

ZKHUHDV� UHWLQRLGV� DQG� PHWKRWUH[DWH� DOVR� WDUJHW� NHUDWLQRF\WH� IXQFWLRQV�� 5DWLRQDO�

FRPELQDWLRQ�WUHDWPHQWV�WDUJHW�LQIODPPDWLRQ�DV�ZHOO�DV�HSLGHUPDO�DOWHUDWLRQV�DQG�PD\�

SURYLGH� LPSURYHG� HIILFDF\� DQG� VDIHW\�� 7KXV�� FRPELQDWLRQV� RI� WRSLFDO� YLWDPLQ�

'��DQDORJXHV�ZLWK�SKRWRWKHUDS\�RU�V\VWHPLF�UHWLQRLGV�SOXV�SVRUDOHQ�DQG�XOWUDYLROHW�$�

SKRWRWKHUDS\��5H389$��DUH�ZHOO�HVWDEOLVKHG�WUHDWPHQW�UHJLPHQV�IRU�SVRULDVLV�>�����@���

7KH� HYROXWLRQ� RI� D� SVRULDWLF� OHVLRQ� LV� EDVHG� RQ� D� FRPSOH[� LQWHUSOD\� EHWZHHQ�

HQYLURQPHQWDO�DQG�JHQHWLF�IDFWRUV�WKDW�VHWV�WKH�VFHQH�IRU�GLVHDVH�LQLWLDWLQJ�HYHQWV��$�

FDVFDGH�RI�HYHQWV�OHDGV�WR�DFWLYDWLRQ�RI�GHQGULWLF�FHOOV�DQG��LQ�WXUQ��WKH�JHQHUDWLRQ�RI�

HIIHFWRU� 7� FHOOV� WKDW� HPLJUDWHV� WR� DQG� UHVLGHV� LQ� VNLQ� WLVVXH�� &URVV�WDON� EHWZHHQ�

HSLWKHOLDO� FHOOV� DQG� LPPXQH� FHOOV� VKDSHV� DQG� PDLQWDLQV� WKH� LQIODPPDWRU\� PLOLHX��

5HVHDUFK�LQ�WKH�SDVW�GHFDGH�KDV�LGHQWLILHG�PDQ\�RI�WKH�FKHFNSRLQWV�JRYHUQLQJ�WKHVH�

SURFHVVHV�DQG�KDV�OHDG�WR�WKH�GHYHORSPHQW�RI�QHZ��KLJKO\�HIIHFWLYH�WDUJHWHG�WKHUDSLHV��

$OWKRXJK�WKLV�SURJUHVV�LV�UHPDUNDEOH��WKHUH�DUH�VWLOO�PDQ\�XQNQRZQV��HVSHFLDOO\�LQ�WKH�

DUHD�RI�GLVHDVH�SUHYHQWLRQ�DQG�WKH�GHYHORSPHQW�RI�GUXJV�ZLWK�DSSURSULDWH�ORQJ�WHUP�

ULVN�±�EHQHILW�DQG�FRVW�SURILOHV��)XWXUH�UHVHDUFK�ZLOO�QHHG�WR�WDFNOH�WKHVH�FKDOOHQJHV�LQ�

RUGHU� WR� HVWDEOLVK� WKHUDSHXWLF� DQG� SUHYHQWLYH� DSSURDFKHV� WKDW� XOWLPDWHO\� OHDG� WR�

LPSURYHG�RXWFRPHV�IRU�SDWLHQWV��

�

5HIHUHQFHV��
���&KULVWRSKHUV�(��3VRULDVLV���HSLGHPLRORJ\�DQG�FOLQLFDO�VSHFWUXP���&KULVWRSKHUV�(����

&OLQ�([S�'HUPDWRO����������3�����������

��� 6FK|Q� 0�3�� 3VRULDVLV� �� 6FK|Q� 0�3��� %RHKQFNH� :�+�� ��� 1� (QJO� -� 0HG� ������

�������������0D\��������'2,����������1(-0UD�������
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��� *ULIILWKV� &�(�� 3DWKRJHQHVLV� DQG� FOLQLFDO� IHDWXUHV� RI� SVRULDVLV� �� *ULIILWKV�

&�(���%DUNHU�-�1�����/DQFHW����������������������

���1HVWOH�)�2��3VRULDVLV���1HVWOH�)�2����&XUU�'LU�$XWXLPPXQ������������������

��� +HQVHOHU� 7�� 3VRULDVLV� RI� HDUO\� DQG� ODWH� RQVHW�� FKDUDFWHUL]DWLRQ� RI� WZR� W\SHV� RI�

SVRULDVLV�YXOJDULV����+HQVHOHU�7��&KULVWRSKHUV�(�����-�$P�$FDG�'HUPDWRO�������������

�����

��� &DUXQWX� &�� 3URWHRPLFV� IRFXVLQJ� RQ� LPPXQH� PDUNHUV� LQ� SVRULDWLF� DUWKULWLV� ��

&RQVWDQWLQ� &DUXQWX�� 'DQLHO� %RGD�� *HRUJLDQD� 'XPLWUDVFX�� &DUROLQD� &RQVWDQWLQ��

0RQLFD�1HDJX����%LRPDUNHUV�LQ�0HGLFLQH��������3�������

���'DYLGVRQ�$��$XWRLPPXQH�GLVHDVHV����'DYLGVRQ�$��'LDPRQG�%�����1�(QJO�-�0HG��

��������������������

���/RZHV�0�$��3DWKRJHQHVLV�DQG�WKHUDS\�RI�SVRULDVLV����/RZHV�0�$�����1DWXUH�

������������������������

��� +H\GHQGDHO� 9�0�5�� 0HWKRWUH[DWH� YHUVXV� F\FORVSRULQH� LQ� PRGHUDWH�WR�VHYHUH�

FKURQLF�SODTXH�SVRULDVLV����+H\GHQGDHO�905��6SXOV�3,��2SPHHU�%&��HW�DO�����1�(QJO�-�

0HG�������������������

���� *UDQVWHLQ� 5�'�� 1HZ� WUHDWPHQWV� IRU� SVRULDVLV�� �� *UDQVWHLQ� 5�'�� ���

1�(QJO�-�0HG���������������������

����0HQGRQFD�&�2��&XUUHQW�FRQFHSWV�LQ�SVRULDVLV�DQG�LWV�WUHDWPHQW����0HQGRQFD�&�2���

%XUGHQ�$�'�����3KDUPDFRO�7KHU������������������

����1LFNRORII�%�-��5HFHQW�LQVLJKWV�LQWR�WKH�LPPXQRSDWKRJHQHVLV�RI�SVRULDVLV�SURYLGH�

QHZ� WKHUDSHXWLF� RSSRUWXQLWLHV�� �� 1LFNRORII� %�-��� 1HVWOH� )�2�� ��� -� &OLQ� ,QYHVW�

�������������������
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Ɋɟɡɸɦɟ�� ɉɫɨɪɢɚɡ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɤɨɠɢ� ɦɭɥɶɬɢɮɚɤɬɨɪɧɨɣ�
ɩɪɢɪɨɞɵ�� ɧɚɯɨɞɢɬɫɹ� ɩɨɞ� ɩɪɢɫɬɚɥɶɧɵɦ� ɜɧɢɦɚɧɢɟɦ� ɞɟɪɦɚɬɨɥɨɝɨɜ� ɢ� ɭɱɟɧɵɯ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɜɫɟɝɨ� ɦɢɪɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɦɢɲɟɧɢ� ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɩɚɬɨɝɟɧɟɡɚ� ɢ�
ɩɨɢɫɤɚ� ɧɨɜɵɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɩɫɨɪɢɚɡɚ� ɨɱɟɧɶ� ɜɚɠɧɨ� ɤɚɤ� ɞɥɹ�
ɞɟɪɦɚɬɨɥɨɝɨɜ�� ɬɚɤ� ɢ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɜ� ɤɚɱɟɫɬɜɟ� ɦɨɞɟɥɢ� ɞɥɹ� ɢɡɭɱɟɧɢɹ�
ɦɟɯɚɧɢɡɦɨɜ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɜɨɫɩɚɥɟɧɢɹ��

ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɭɫɩɟɯɢ� ɛɵɥɢ� ɞɨɫɬɢɝɧɭɬɵ� ɜ� ɜɵɹɫɧɟɧɢɢ�
ɦɟɯɚɧɢɡɦɨɜ� ɩɫɨɪɢɚɡɚ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɨɫɧɨɜɧɵɟ� ɩɪɨɛɥɟɦɵ� ɨɫɬɚɸɬɫɹ�
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ɧɟɪɟɲɟɧɧɵɦɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɷɬɢɨɥɨɝɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ��ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ�ɜ�
ɤɨɠɟ�� ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦɟ�� ɚɭɬɨɢɦɦɭɧɧɵɟ� ɩɪɢɱɢɧɵ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ��
ɡɚɜɢɫɢɦɨɫɬɶ� ɤɨɠɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɨɬ� ɩɨɪɚɠɟɧɢɹ� ɞɪɭɝɢɯ� ɨɪɝɚɧɨɜ� ɢ� ɫɢɫɬɟɦ�� ɚ�
ɬɚɤɠɟ� ɪɨɥɶ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɢ� ɜɨɡɞɟɣɫɬɜɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɧɚ�
ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɩɫɨɪɢɚɡɚ�ɢ�ɟɝɨ��ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ��

ɉɪɟɞɫɬɚɜɥɟɧɵ� ɞɨɫɬɢɠɟɧɢɹ� ɜ� ɢɡɭɱɟɧɢɢ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɜɟɧɚ�
ɩɚɬɨɝɟɧɟɡɚ�ɩɫɨɪɢɚɡɚ�ɢ�ɩɨɤɚɡɚɧɨ��ɤɚɤ�ɭɥɭɱɲɟɧɢɟ�ɩɨɧɢɦɚɧɢɹ�ɦɟɯɚɧɢɡɦɨɜ�ɛɨɥɟɡɧɢ�
ɭɠɟ�ɩɪɢɜɟɥɨ�ɤ�ɩɨɜɵɲɟɧɢɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɨɜɨɞɢɦɨɣ�ɬɟɪɚɩɢɢ��
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɫɨɪɢɚɡ��ɰɢɬɨɤɢɧɵ��ɢɧɬɟɪɥɟɣɤɢɧɵ��ɥɟɱɟɧɢɟ�ɩɫɨɪɢɚɡɚ��
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Ɋɟɡɸɦɟ�� ɉɫɨɪɿɚɡ� ɩɨɲɢɪɟɧɟ� ɡɚɯɜɨɪɸɜɚɧɧɹ� ɲɤɿɪɢ� ɦɭɥɶɬɢɮɚɤɬɨɪɧɨʀ� ɩɪɢɪɨɞɢ��
ɩɟɪɟɛɭɜɚɽ�ɩɿɞ�ɩɢɥɶɧɨɸ�ɭɜɚɝɨɸ�ɞɟɪɦɚɬɨɥɨɝɿɜ�ɿ�ɜɱɟɧɢɯ�ɞɨɫɥɿɞɧɢɤɿɜ�ɭɫɶɨɝɨ�ɫɜɿɬɭ�ɜ�
ɹɤɨɫɬɿ� ɦɿɲɟɧɿ� ɞɥɹ� ɜɢɜɱɟɧɧɹ� ɩɚɬɨɝɟɧɟɡɭ� ɬɚ� ɩɨɲɭɤɭ� ɧɨɜɢɯ� ɦɟɬɨɞɿɜ� ɥɿɤɭɜɚɧɧɹ��
ȼɢɜɱɟɧɧɹ�ɩɫɨɪɿɚɡɭ�ɞɭɠɟ�ɜɚɠɥɢɜɨ�ɹɤ�ɞɥɹ�ɞɟɪɦɚɬɨɥɨɝɿɜ��ɬɚɤ� ɿ�ɞɥɹ�ɞɨɫɥɿɞɧɢɤɿɜ�ɜ�
ɹɤɨɫɬɿ�ɦɨɞɟɥɿ�ɞɥɹ�ɜɢɜɱɟɧɧɹ�ɦɟɯɚɧɿɡɦɿɜ�ɯɪɨɧɿɱɧɨɝɨ�ɡɚɩɚɥɟɧɧɹ��

ȼ� ɨɫɬɚɧɧɿ� ɪɨɤɢ� ɡɧɚɱɧɿ� ɭɫɩɿɯɢ� ɛɭɥɢ� ɞɨɫɹɝɧɭɬɿ� ɜ� ɡ
ɹɫɭɜɚɧɧɿ� ɦɟɯɚɧɿɡɦɿɜ�
ɩɫɨɪɿɚɡɭ�� Ɍɢɦ� ɧɟ� ɦɟɧɲɟ�� ɨɫɧɨɜɧɿ� ɩɪɨɛɥɟɦɢ� ɡɚɥɢɲɚɸɬɶɫɹ� ɧɟɜɢɪɿɲɟɧɢɦɢ��
ɡɨɤɪɟɦɚ�ɟɬɿɨɥɨɝɿɹ�ɡɚɯɜɨɪɸɜɚɧɧɹ��ɩɚɬɨɥɨɝɿɱɧɿ�ɩɪɨɰɟɫɢ�ɜ�ɲɤɿɪɿ��ɿɦɭɧɧɿɣ�ɫɢɫɬɟɦɿ��
ɚɜɬɨɿɦɭɧɧɿ� ɩɪɢɱɢɧɢ� ɡɚɩɚɥɶɧɨɝɨ� ɩɪɨɰɟɫɭ�� ɡɚɥɟɠɧɿɫɬɶ� ɲɤɿɪɧɢɯ� ɩɪɨɹɜɿɜ� ɜɿɞ�
ɭɪɚɠɟɧɧɹ� ɿɧɲɢɯ� ɨɪɝɚɧɿɜ� ɿ� ɫɢɫɬɟɦ�� ɚ� ɬɚɤɨɠ� ɪɨɥɶ� ɝɟɧɟɬɢɱɧɢɯ� ɮɚɤɬɨɪɿɜ� ɿ� ɜɩɥɢɜ�
ɧɚɜɤɨɥɢɲɧɶɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ�ɧɚ�ɜɢɧɢɤɧɟɧɧɹ�ɩɫɨɪɿɚɡɭ�ɿ�ɣɨɝɨ�ɩɪɨɝɪɟɫɭɜɚɧɧɹ��

ɉɪɟɞɫɬɚɜɥɟɧɿ� ɞɨɫɹɝɧɟɧɧɹ� ɭ� ɜɢɜɱɟɧɧɿ� ɿɦɭɧɨɥɨɝɿɱɧɨɝɨ� ɥɚɧɤɢ� ɩɚɬɨɝɟɧɟɡɭ�
ɩɫɨɪɿɚɡɭ� ɬɚ� ɩɨɤɚɡɚɧɨ�� ɹɤ� ɩɨɥɿɩɲɟɧɧɹ� ɪɨɡɭɦɿɧɧɹ� ɦɟɯɚɧɿɡɦɿɜ� ɯɜɨɪɨɛɢ� ɜɠɟ�
ɩɪɢɡɜɟɥɨ�ɞɨ�ɩɿɞɜɢɳɟɧɧɹ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɬɟɪɚɩɿʀ��
Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɩɫɨɪɿɚɡ��ɰɢɬɨɤɿɧɢ��ɿɧɬɟɪɥɟɣɤɿɧɢ��ɥɿɤɭɜɚɧɧɹ�ɩɫɨɪɿɚɡɭ��
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