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352*126,6��
.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH�

�
$EVWUDFW��&XUUHQWO\�� FKURQLF� REVWUXFWLYH� SXOPRQDU\� GLVHDVH� �&23'�� LV� RQH� RI� WKH�
OHDGLQJ� SDWKRORJLHV�� OHDGLQJ� WR� WKH� TXLFN� GLVDELOLW\� RI� SDWLHQWV� DQG� D� VLJQLILFDQW�
UHGXFWLRQ� LQ� TXDOLW\� RI� OLIH�� :DGHOH\� ULVN� IDFWRUV� VXFK� DV� DJH�� 6PRNLQJ� KLVWRU\��
SUHYLRXVO\� WUDQVIHUUHG� GLVHDVHV� RI� WKH� UHVSLUDWRU\� V\VWHP�� WKH� KDUPIXO� IDFWRUV� RI�
SURGXFWLRQ�DQG�OLYLQJ�FRQGLWLRQV��,Q�WKLV�ZRUN� WKH�VWXG\�RI� WKH�UHODWLRQVKLS�EHWZHHQ�
IDFWRUV�VXFK�DV�6PRNLQJ�KLVWRU\��FKDQJH�RI�ERG\�PDVV�LQGH[��LQGLFDWRUV�RI�SXOPRQDU\�
IXQFWLRQ�WHVWV��DV�ZHOO�DV�VXEMHFWLYH�HYDOXDWLRQ�WHVWV��
.H\� ZRUGV�� FKURQLF� REVWUXFWLYH� SXOPRQDU\� GLVHDVH�� &$7� VFDOH�� P05&�� ��PLQXWH�
ZDON�WHVW��DOSKD���DQWLWU\SVLQ��
�
�

&KURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��&23'��LV�WKH�IRXUWK�OHDGLQJ�FDXVH�RI�

GHDWK� LQ� WKH�ZRUOG�� DIWHU� FDUGLRYDVFXODU� V\VWHP� GLVRUGHUV�� LQIHFWLRQV�� VXFK� DV�+,9�

$,'6�� DQG� FDQFHU�� $FFRUGLQJ� WR� VWDWLVWLFV�� FKURQLF� REVWUXFWLYH� SXOPRQDU\� GLVHDVH�

DIIHFWV� DERXW����RI� WKH�8NUDLQLDQ�SRSXODWLRQ��7KH�GHYHORSPHQW� RI�&23'� LV� VORZ��

WKDW�LV�ZK\�WKLV�GLVHDVH�LV�RIWHQ�GLDJQRVHG�ILUVW�RQO\�LQ�WKH�DJH�RI����\HDUV�DQG�ROGHU�

>��� �@��&23'� LV� GHILQHG� DV� DQ� LQIODPPDWLRQ�RI� DLUZD\V� FKDUDFWHUL]HG� E\� SHUVLVWHQW�

DLUIORZ�OLPLWDWLRQV��7KLV�GLDJQRVLV�QRZ�HQFRPSDVVHV�VXFK�NQRZQ� WHUPV�DV��FKURQLF�

EURQFKLWLV�� DQG� �OXQJ� HPSK\VHPD��� 7KH� SURSRUWLRQ� RI� &23'� DPRQJ� WKH� OHDGLQJ�

FDXVHV�RI�GHDWK�LV�SURJUHVVLYHO\�LQFUHDVLQJ��$W�WKH�VDPH� WLPH�� WKH�DZDUHQHVV�RI� WKLV�

SUREOHP�LQ�WKH�VRFLHW\�LV�ORZ��DQG�WKH�IXQGLQJ�DOORFDWLRQ�IRU�&23'�UHVHDUFK�VWXGLHV�

LV� RQ� WKH� ��WK� SODFH� RQO\�� 2QO\� RQH�KDOI� RI� DOO� SDWLHQWV� ZLWK� &23'� KDYH� FOLQLFDO�

GLDJQRVLV��7KH� HFRQRPLF� EXUGHQ�RI� WKLV�GLVHDVH� LV� HQRUPRXV��DFFRUGLQJ� WR� WKH� GDWD�

DYDLODEOH�LQ�������&23'�LV�UHVSRQVLEOH�IRU�RQH�ILIWK�RI�DOO�FDVHV�RI�GLVDELOLW\��ZLWK�DQ�
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DYHUDJH� DJH�RI� UHWLUHPHQW� LQ� WKH� DIIHFWHG� SRSXODWLRQ� UHGXFHG�E\����\HDUV� >���@��$W�

SUHVHQW��&23'� LV� UHVSRQVLEOH� IRU�PHGLFDO�� VRFLDO�DQG�HFRQRPLF� ORVVHV� LQ� WKH� HQWLUH�

JOREDO�FRPPXQLW\��DQG�WKHVH�ORVVHV�DUH�SUREDEO\�HYHQ�PRUH�SURQRXQFHG�LQ�8NUDLQH��

7\SLFDO� V\PSWRPV� RI� WKH� GLVHDVH� LQFOXGH� FRXJKLQJ� ZLWK� SURGXFWLRQ� RI�

PXFXV�VSXWXP�SKOHJP�DQG�UHJXODU�EUHDWKLQJ�SUREOHPV��G\VSQRHD���7KH�PDLQ�IHDWXUH�

RI� WKH� GLVHDVH� LV� WKDW� D� �VLPSOH�� FRXJK� HYHQWXDOO\� SURJUHVVHV� WR� DFXWH� DQG� FKURQLF�

UHVSLUDWRU\� IDLOXUH�� DQG�G\VSQRHD� VWDUWV� WR� FDXVH� VLJQLILFDQW�GLVFRPIRUW��$V�D� UHVXOW��

RQH�WKLUG�RI�SDWLHQWV�ZLWK�&23'�GHYHORS�DSQRHD�� L�H�� FHVVDWLRQ� RI�EUHDWKLQJ�GXULQJ�

VOHHS�>�í�@��

7KH�&23'�$VVHVVPHQW�7HVW�ZDV�UHFHQWO\�GHYHORSHG�WR�DVVHVV�KHDOWK�VWDWXV�LQ�

SDWLHQWV�ZLWK�&23'��+RZHYHU��OLWWOH�ZDV�NQRZQ�DERXW�LWV�DSSOLFDWLRQ�WR�SDWLHQWV�ZLWK�

LQWHUVWLWLDO� OXQJ� GLVHDVH�� VR� ZH� H[DPLQHG� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� &23'�

$VVHVVPHQW� 7HVW� VFRUH� DQG� UHVSLUDWRU\� LPSDLUPHQW� LQFOXGLQJ� WKH� FOLQLFDO� SLFWXUH� LQ�

VXEMHFWV�ZLWK�LQWHUVWLWLDO�OXQJ�GLVHDVH�

,W� VKRXOG� EH� UHPHPEHUHG�� WKDW� JHQHWLF� SUHGLVSRVLWLRQ� LV� DOVR� DQ� LPSRUWDQW�

FDXVDWLYH� IDFWRU� RI� &23'�� 7KLV� LV� VXSSRUWHG� E\� WKH� IDFW� WKDW� QRW� DOO� ORQJ�WHUP�

VPRNHUV�GHYHORS�&23'�>�����@��+RZHYHU��VPRNLQJ�DFFHOHUDWHV�WKH�RQVHW�RI�GLVHDVH���

'\VSQRHD�GHYHORSV�E\�WKH�DJH�RI����LQ�VPRNHUV�DQG�������\HDUV�ODWHU�LQ�SHRSOH�ZKR�

GR�QRW�VPRNH�>��í��@��

6WXG\�REMHFW�DQG�PHWKRGV��2XU�VWXG\�JURXS�LQFOXGHG����SDWLHQWV�ZLWK�&23'�
KRVSLWDOL]HG� LQ� WKH� 3XOPRQRORJ\� XQLW� RI� WKH� .KDUNLY� 5HJLRQDO� +RVSLWDO� DW� WKH�

'HSDUWPHQW� RI� 3URSHGHXWLFV� RI� ,QWHUQDO� 0HGLFLQH� 1R��� DQG� 1XUVLQJ� &DUH� RI� WKH�

.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��7KH�FRQWURO�JURXS�FRQVLVWHG�RI����DSSDUHQWO\�

KHDOWK\� YROXQWHHUV�� 7KH� FRPSDULVRQ� JURXS� FRQVLVWHG� RI� ��� VXEMHFWV� ZLWK� FKURQLF�

EURQFKLWLV� DQG� EURQFKLDO� DVWKPD��&23'�ZDV� GHILQHG� DFFRUGLQJ� WR� WKH� RUGHU� RI� WKH�

0LQLVWU\� RI�+HDOWK� RI�8NUDLQH�1R������ FRUUHVSRQGLQJ� WR� WKH� GLDJQRVLV� FRGH� -��� LQ�

,&'����DFFRUGLQJ� WR� VWDWLVWLFDO� UHSRUWV�� DQG�DFFRUGLQJ� WR� WKH������*OREDO� ,QLWLDWLYH�

IRU� &KURQLF� 2EVWUXFWLYH� /XQJ� 'LVHDVH� �*2/'��� *HQHUDO� H[DPLQDWLRQ� LQFOXGHG�

PHDVXUHPHQWV� RI� DQWKURSRPHWULF� GDWD� VXFK� DV� KHLJKW��ZHLJKW��ZDLVW� FLUFXPIHUHQFH��

DQG�FDOFXODWHG�ERG\�PDVV�LQGH[��%0,���6PRNLQJ�GXUDWLRQ�ZDV�H[SUHVVHG�LQ�D�QXPEHU�
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RI�SDFN�\HDUV� FDOFXODWHG� E\� WKH� IRUPXOD� �QXPEHU�RI� FLJDUHWWHV�î� VPRNLQJ�GXUDWLRQ��

������

� $�VXUYH\�RI�SDWLHQWV�ZLWK�&23'��&$7�VFDOH��P05&���DQG�WKH���PLQXWH�ZDON�

WHVW���0:7��ZHUH�SHUIRUPHG��

:KHQ� VWXG\LQJ� WKH� UHVSLUDWRU\� IXQFWLRQ�� WKH�PRVW� DFFHVVLEOH� DQG� LQIRUPDWLYH�

LQGLFDWRUV� WR� DVVHVV� WKH� VHYHULW\� RI� DLUZD\� REVWUXFWLRQ�� VHYHULW\� DQG� VWDJH� RI�

SURJUHVVLRQ�RI�&23'�� LV� IRUFHG�H[SLUDWRU\�YROXPH�GXULQJ� WKH� ILUVW� VHFRQG� �)(9����

IRUFHG�YLWDO�FDSDFLW\�RI� WKH�OXQJV��)9&��DQG�WKH�)(9��)9&�UDWLR��$FFRUGLQJ�WR�WKH�

FXUUHQW�UHFRPPHQGDWLRQV��D�GLDJQRVWLF�FULWHULD�IRU�&23'�LV�FRQVLGHUHG�WR�EH�GHFUHDVH�

RI�)(9�������RI�WKH�QRUP��FRPELQHG�ZLWK�)(9��)9&�UDWLR�������LQGLFDWLQJ�D�QRQ�

IXOO\�UHYHUVLEOH�EURQFKLDO�REVWUXFWLRQ���

� 7KXV�� WKH� PDLQ� JURXS� LQFOXGHG� ��� PHQ� ������ DQG� ��� ZRPHQ� ������� ZLWK�

DYHUDJH�DJH�RI������������\HDUV� �PHQ�������������ZRPHQ������������� UHVSHFWLYHO\���

7KH�FRQWURO�JURXS� LQFOXGHG���PHQ� ������DQG���ZRPHQ� ������ZLWK�DYHUDJH�DJH�RI�

�����������\HDUV� �PHQ�������������ZRPHQ������������� UHVSHFWLYHO\���3DWLHQWV� LQ� WKH�

PDLQ�JURXS�KDG�JURXS�%�DQG�'��$PRQJ�WKHP��&23'�±�JURXS�%�ZDV�GLDJQRVHG�LQ����

SDWLHQWV�DQG�JURXS�'�LQ����SDWLHQWV��$OPRVW�DOO�SDWLHQWV�FRPSODLQHG�DERXW�FRXJKLQJ�

ZLWK�VFDUFH�VSXWXP�H[SHFWRUDWLRQ�DQG�G\VSQRHD�RI�YDU\LQJ�GHJUHHV�RI�VHYHULW\���

:H� DQDO\VHG� WKH� GDWD� FRQFHUQLQJ� VPRNLQJ� GXUDWLRQ�� ERG\� PDVV� LQGH[� �%0,���

UHVSLUDWRU\�IXQFWLRQ���0:7��P05&�DQG�&$7��7DEOH�����7KH�3DWLHQWV�RI� WKH�PDLQ�

JURXS�ZHUH�IXUWKHU�GLYLGHG�LQWR���VXEJURXSV���&23'�±%�DQG�&23'���'���

$QDO\VLV� RI� WKH� GDWD� REWDLQHG� VKRZHG� WKDW� FRPSDUHG� WR� WKH� UHVSHFWLYH�

SDUDPHWHUV�RI�WKH�FRQWURO�JURXS��VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�REWDLQHG�IRU�

WKH�IROORZLQJ�SDUDPHWHUV��VPRNLQJ�GXUDWLRQ�LQ�SDWLHQWV�ZLWK�,,� DQG�,,,�6WDJH�&23'�

ZDV� VLJQLILFDQWO\� KLJKHU� WKDQ� LQ� WKH� FRQWURO� JURXS�� %0,� DQG� UHVSLUDWRU\� IXQFWLRQ�

YDOXHV� LQ� SDWLHQWV� RI� WKH� VXEJURXS� �� ZHUH� VLJQLILFDQWO\� ORZHU� FRPSDUHG� ZLWK� WKH�

FRQWURO��ZKLOH�H[HUFLVH� WROHUDQFH� LQ�SDWLHQWV�RI� WKH� VXEJURXSV���DQG���ZHUH� HTXDOO\�

ORZHU�WKDQ�LQ�WKH�FRQWURO��:KHQ�DVVHVVLQJ�G\VSQRHD�DFFRUGLQJ�WR�WKH�P05&�VFDOH��LW�

ZDV�REVHUYHG�WKDW�LW�ZDV�DOPRVW�HTXDOO\�VHYHUH�LQ�ERWK�VXEJURXSV��LUUHVSHFWLYH�RI�WKH�

GLVHDVH� VWDJH� DQG� JHQGHU� RI� SDWLHQWV�� 7KH� &$7� WHVW� UHVXOWV� LQGLFDWHG� VLJQLILFDQW�
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GLIIHUHQFHV� LQ� SDWLHQWV� ZLWK� &23'� �� %� ZKHUH� WKH� DYHUDJH� VFRUH� ZDV� VLJQLILFDQWO\�

ORZHU�WKDQ�LQ�WKH�FRQWURO�JURXS���

7DEOH����
6PRNLQJ�GXUDWLRQ��%0,��UHVSLUDWRU\�IXQFWLRQ���0:7��P05&��ɋȺɌ�

3DUDPHWHUV� 0DLQ�JURXS� &RQWURO�JURXS�
� VXEJURXS����Q ���� VXEJURXS����Q ���� �Q ����
6PRNLQJ�GXUDWLRQ�
�SDFN�\HDUV�� ��������
� ��������
� ��������

� 0HQí���������
:RPHQí���������

�

%0,��NJ»P��� ��������� ��������
� ���������
� 0HQí���������

:RPHQí���������
�

3)7����RI�WKH�QRUP�� )(9�í���������
9&í���������

)(9�í��������
�
9&í��������
�

)(9�í���������
9&í���������

�0:7� ����������
�
0HQí�����������
:RPHQí�����������

����������
�
0HQí�����������
:RPHQí�����������

�����������
0HQí�����������
:RPHQí�����������

P05&� 6WDJH�,,�í��SDWLHQWV�������
6WDJH�,,,�í��SDWLHQWV�������

6WDJH�,,�í��SDWLHQWV�������
6WDJH�,,,�í���SDWLHQWV�������

�����

&$7��VFRUH�� 0HQí����
�
:RPHQí����
�

0HQí�����
:RPHQí�����
�

0HQí�����
:RPHQí�����


íɪ������YV��&RQWURO�
�

&RQFOXVLRQV��/RQJ�WHUP�VPRNLQJ�GXUDWLRQ�DQG�WKH�WUHQG�WR�GHFUHDVH�LQ�,07�LQ�

WKH�SDWLHQWV�ZLWK�&23'�PD\�EH�VXJJHVWHG�DV�SUHGLFWRUV�RI�WKH�GLVHDVH�SURJUHVVLRQ�DV�

GHILQHG� E\� D� GHFOLQH� LQ� UHVSLUDWRU\� IXQFWLRQ�� H[HUFLVH� WROHUDQFH� DQG� SURJUHVVLRQ� RI�

V\PSWRPV�RI�SXOPRQDU\�GLVHDVH��7KH�&$7�VFRUHV�ZHUH�FDWHJRUL]HG�LQWR�ORZ��PHGLXP��

KLJK��DQG�YHU\�KLJK�LPSDFW��DQG�XVHUV�RI�WKH�&$7�SURSRVHG�GHVFULSWLYH�VFHQDULRV��DV�

WKH�FOLQLFDO�SLFWXUH�RI�&23'�DQG�SRVVLEOH�PDQDJHPHQW�FRQVLGHUDWLRQV��DFFRUGLQJ�WR�

WKH�LPSDFW�RI�&23'�

�
5HIHUHQFHV��
��� )HVKFKHQNR�<X�,�*OREDO
QD\D�LQLFLDWLYD�SR�;2=/��>*OREDO�LQLWLDWLYH�IRU�&23'@��

í�.\LY��8NUDMLQV
N\M�SXO
PRQRORJLFKQ\M�]KXUQDO��í������í�1R�����±�3���í���$UWLFOH�
LQ�5XVVLDQ��

��� *OREDO�,QLWLDWLYH�IRU�&KURQLF�2EVWUXFWLYH�/XQJ�'LVHDVH��*2/'���*OREDO�VWUDWHJ\�
IRU�GLDJQRVLV��PDQDJHPHQW��DQG�SUHYHQWLRQ�RI�FKURQLF�REVWUXFWLYH�SXOPRQDU\�
GLVHDVH��1+/%,�:+2�ZRUNVKRS�UHSRUW��/DVW�XSGDWHG�������ZZZ�JROGFRSG�RUJ����

��� %XLVW�$��6��,QWHUQDWLRQDO�YDULDWLRQ�LQ�WKH�SUHYDOHQFH�RI�&23'��WKH�%2/'�6WXG\���
D�SRSXODWLRQ�EDVHG�SUHYDOHQFH�VWXG\���%XLVW�$��6���0F%XUQLH�0��$���9ROOPHU�:��
0���/DQFHW��������í9RO������í�Ɋ�����±������
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��� 6WDQIRUG�5��+��&RVW�RI�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH�LQ�WKH�HPHUJHQF\�
GHSDUWPHQW�DQG�KRVSLWDO��DQ�DQDO\VLV�RI�DGPLQLVWUDWLYH�GDWD�IURP�����86�KRVSLWDOV�
��6WDQIRUG�5��+���6KHQ�<���0F/DXJKOLQ�7��7UHDW�5HVSLU�0HG��í�������í�Ɍ����í�Ɋ��
���±������

��� &��6WH\��7KH�HIIHFW�RI�RUDO�1�DFHW\OF\VWHLQH�LQ�FKURQLF�EURQFKLWLV��D�TXDQWDWLYH�
V\VWHPDWLF�UHYLHZ���&��6WH\���-��6WHXUHU��6��%DFKPDQQ���(XU��5HVSLU��-��±�������±�
9RO�����±�3������±������

��� �6XVFHSWLELOLW\�WR�H[DFHUEDWLRQ�LQ�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH���+XUVW�-��
5���9HVWER�-���$Q]XHWR�$�>HW�DO��@����1�(QJO�-�0HG��í������í�9RO�������í�3������±
�������

��� )HVKFKHQNR� <X�,��� <DVKLQD� /�$�� +URQ\FKHVNRH� REVWUXNW\YQRH� ]DEROHYDQ\H�
OHJN\K�>&KURQLF�2EVWUXFWLYH�3XOPRQDU\�'LVHDVH@����'2.725��±���������1R����±�
3�����±������$UWLFOH�LQ�5XVVLDQ��

��� &KXFKDOLQ�$�*��$NWXDO
Q\H�YRSURV\�SXO
PRQRORJLL� �%HOD\D�NQLJD�� >$FWXDO� LVVXHV�
RI� SXOPRQRORJ\� �:KLWH� ERRN�@� ��� 5XVVNLM� PHGLFLQVNLM� ]KXUQDO±� ������ �� 1R���� ±�
ɋ����±������$UWLFOH�LQ�5XVVLDQ��

��� 9HHUDPDFKDQHQL�6�%���6HWKL�6��3DWKRJHQHVLV�RI�EDFWHULDO�H[DFHUEDWLRQV�RI�&23'��
���&23'�í�������í��1R����í�Ɋ�����±�����

�����&HOOL�%��5���%DUQHV�3��-��(IIHFW�RI�H[DFHUEDWLRQ�RQ�TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK�
FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH����(XU�5HVSLU�-��í�����í9RO����í�3������±
�������

����5LQJEDHN�7���0DUWLQH]�*���/DQJH��3���������$�&RPSDULVRQ�RI�WKH�$VVHVVPHQW�RI�
4XDOLW\� RI� /LIH�ZLWK�&$7��&&4�� DQG� 6*54� LQ�&23'�3DWLHQWV�3DUWLFLSDWLQJ� LQ�
3XOPRQDU\� 5HKDELOLWDWLRQ�� &23'�� -RXUQDO� RI� &KURQLF� 2EVWUXFWLYH� 3XOPRQDU\�
'LVHDVH������������KWWS���G[�GRL�RUJ�������������������������������

�����1DJDWD� .��� 7RPLL� .��� 2WVXND� .��� HW� DO�� ������� (YDOXDWLRQ� RI� WKH� &KURQLF�
2EVWUXFWLYH� 3XOPRQDU\� 'LVHDVH� $VVHVVPHQW� 7HVW� IRU� 0HDVXUHPHQW� RI� +HDOWK�
5HODWHG�4XDOLW\�RI�/LIH�LQ�3DWLHQWV�ZLWK�,QWHUVWLWLDO�/XQJ�'LVHDVH��5HVSLURORJ\������
���������KWWS���G[�GRL�RUJ���������M����������������������[��

����%HUU\�&�(���'UXPPRQG�0�%���+DQ�0�.���HW�DO���������5HODWLRQVKLS�EHWZHHQ�/XQJ�
)XQFWLRQ�,PSDLUPHQW�DQG�+HDOWK�5HODWHG�4XDOLW\�RI�/LIH�LQ�&23'�DQG�,QWHUVWLWLDO�
/XQJ� 'LVHDVH�� &KHVW�� ����� ��������� )�� 6RPH\D�� 7�� 1DNDJDZD� �����
KWWS���G[�GRL�RUJ���������FKHVW���������

�����)HUUHLUD�$���%DUYH\�&���&RQQRUV�*�/���HW�DO���������3XOPRQDU\�5HKDELOLWDWLRQ�LQ�
,QWHUVWLWLDO�/XQJ�'LVHDVH��%HQHILWV�DQG�3UHGLFWRUV�RI�5HVSRQVH��&KHVW�����������
�����KWWS���G[�GRL�RUJ���������FKHVW���������

Ɋɟɡɸɦɟ�� ȼ� ɞɚɧɢɣ� ɱɚɫ� ɯɪɨɧɿɱɧɟ� ɨɛɫɬɪɭɤɬɢɜɧɟ� ɡɚɯɜɨɪɸɜɚɧɧɹ� ɥɟɝɟɧɶ� �ɏɈɁɅ�� ɽ�
ɨɞɧɿɽɸ� ɡ� ɩɪɨɜɿɞɧɢɯ�ɩɚɬɨɥɨɝɿɣ��ɳɨ� ɜɟɞɭɬɶ� ɞɨ�ɲɜɢɞɤɨʀ� ɿɧɜɚɥɿɞɢɡɚɰɿʀ� ɩɚɰɿɽɧɬɿɜ� ɿ�
ɡɧɚɱɧɨɝɨ� ɡɧɢɠɟɧɧɹ� ɹɤɨɫɬɿ� ɠɢɬɬɹ��ȼɚɞɟɥɹɸɬ� ɬɚɤɿ�ɮɚɤɬɨɪɢ� ɪɢɡɢɤɭ�� ɹɤ� ɜɿɤ�� ɫɬɚɠ�
ɬɸɬɸɧɨɩɚɥɿɧɧɹ�� ɩɟɪɟɧɟɫɟɧɿ� ɡɚɯɜɨɪɸɜɚɧɧɹ� ɞɢɯɚɥɶɧɨʀ� ɫɢɫɬɟɦɢ� ɜ� ɚɧɚɦɧɟɡɿ��
ɲɤɿɞɥɢɜɿ�ɮɚɤɬɨɪɢ�ɜɢɪɨɛɧɢɰɬɜɚ�ɬɚ�ɭɦɨɜ�ɩɪɨɠɢɜɚɧɧɹ��ȼ�ɞɚɧɿɣ�ɪɨɛɨɬɿ�ɩɪɨɜɟɞɟɧɨ�
ɞɨɫɥɿɞɠɟɧɧɹ� ɜɡɚɽɦɨɡɜ
ɹɡɤɭ� ɦɿɠ� ɬɚɤɢɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɹɤ� ɫɬɚɠ� ɬɸɬɸɧɨɩɚɥɿɧɧɹ��
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ɡɦɿɧɚ� ɿɧɞɟɤɫɭ� ɦɚɫɢ� ɬɿɥɚ�� ɩɨɤɚɡɧɢɤɚɦɢ� ɮɭɧɤɰɿʀ� ɡɨɜɧɿɲɧɶɨɝɨ� ɞɢɯɚɧɧɹ�� ɚ� ɬɚɤɨɠ�
ɫɭɛ
ɽɤɬɢɜɧɢɦɢ�ɨɰɿɧɧɢɦɢ�ɬɟɫɬɚɦɢ��
Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɯɪɨɧɿɱɧɚ�ɨɛɫɬɪɭɤɬɢɜɧɚ�ɯɜɨɪɨɛɚ�ɥɟɝɟɧɶ��&$7�ɦɚɫɲɬɚɛ��P05&��
��ɯɜɢɥɢɧɧɢɣ�ɬɟɫɬ�ɯɨɞɶɛɢ��ɚɥɶɮɚ���ɚɧɬɢɬɪɢɩɫɢɧɭ��
�
Ɋɟɡɸɦɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɯɪɨɧɢɱɟɫɤɨɟ� ɨɛɫɬɪɭɤɬɢɜɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɥɟɝɤɢɯ�
�ɏɈɁɅ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɥɢɞɢɪɭɸɳɢɯ� ɩɚɬɨɥɨɝɢɣ�� ɜɟɞɭɳɢɯ� ɤ� ɛɵɫɬɪɨɣ�
ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɩɚɰɢɟɧɬɨɜ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ��
ȼɚɞɟɥɹɸɬ�ɬɚɤɢɟ�ɮɚɤɬɨɪɵ�ɪɢɫɤɚ��ɤɚɤ�ɜɨɡɪɚɫɬ��ɫɬɚɠ�ɤɭɪɟɧɢɹ��ɪɚɧɟɟ�ɩɟɪɟɧɟɫɟɧɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɞɵɯɚɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ�� ɜɪɟɞɧɵɟ�ɮɚɤɬɨɪɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɭɫɥɨɜɢɣ�
ɩɪɨɠɢɜɚɧɢɹ�� ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɩɪɨɜɟɞɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ�
ɬɚɤɢɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɤɚɤ� ɫɬɚɠ� ɤɭɪɟɧɢɹ�� ɢɡɦɟɧɟɧɢɟ� ɢɧɞɟɤɫɚ� ɦɚɫɫɵ� ɬɟɥɚ��
ɩɨɤɚɡɚɬɟɥɹɦɢ� ɮɭɧɤɰɢɢ� ɜɧɟɲɧɟɝɨ� ɞɵɯɚɧɢɹ�� ɚ� ɬɚɤɠɟ� ɨɰɟɧɨɱɧɵɦɢ�
ɫɭɛɴɟɤɬɢɜɧɵɦɢ�ɬɟɫɬɚɦɢ��
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ��ɯɪɨɧɢɱɟɫɤɨɟ�ɨɛɫɬɪɭɤɬɢɜɧɨɟ�ɡɚɛɨɥɟɜɚɧɢɟ�ɥɟɝɤɢɯ��P05&����
ɦɢɧɭɬɧɵɣ�ɬɟɫɬ�ɯɨɞɶɛɵ��ɚɥɶɮɚ���ɚɧɬɢɬɪɢɩɫɢɧ��
�
�
�
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