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',6($6(6��
.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH�

�

$EVWUDFW�� 7KLV� DUWLFOH� KDV� EHHQ� SHUIRUPHG� WKH� LQYHVWLJDWLRQ� RI� LPPXQLW\� V\VWHP�
FKDUDFWHULVWLFV� LQ� FKLOGUHQ� ZLWK� EURQFKLWLV�� 7KHUH� KDV� EHHQ� LGHQWLILHG� IDFWRUV� RI�
XQIDYRXUDEOH�SURJQRVLV�RI�EURQFKLWLV�WUDQVIRUPDWLRQ�LQ�RWKHU�FKURQLF�OXQJ�GLVHDVHV��
ZKLFK�LQFOXGH�GLVRUGHU�RI�F\WRNLQHV�V\QWKHVLV��$�VWXG\�ZDV�XQGHUWDNHQ�WR�GHWHUPLQH�
WKH�DLUZD\�DQG�OXQJ�LQÀDPPDWLRQ��E\�DQDO\VLQJ�F\WRNLQHV�LQ�WKH�LQGXFHG�VSXWXP�IURP�
��� FKLOGUHQ� ZLWK� WKH� DFXWH� EURQFKLWLV�� ��� SDWLHQWV� ZLWK� WKH� DFXWH� SQHXPRQLD�� ���
FKLOGUHQ� ZLWK� WKH� FKURQLF� OXQJ� GLVHDVH�� ZKLFK� KDG� OXQJ� ILEURVLV�� DQG� ��� KHDOWK\�
FKLOGUHQ��6SXWXP�OHYHOV�RI�LQWHUOHXNLQ����,/�����LQWHUOHXNLQ����,/�����LQWHUOHXNLQ����,/�
���DQG� LQWHUOHXNLQ���� �,/����� LQ�DOO�JURXSV�ZHUH�VWDWLVWLFDOO\� VLJQL¿FDQWO\� LQFUHDVHG�
FRPSDUHG� ZLWK� QRUPDO� FRQWUROV�� 7KH� LQFUHDVH� LQ� WKH� LQWHUOHXNLQV� FRQFHQWUDWLRQ� LQ�
LQGXFHG�VSXWXP�RI�SDWLHQW�ZLWK�EURQFKLWLV�DQG�SQHXPRQLD�ZH�FDQ�XVH�LQ�FOLQLFDO�DV�
WKH�ULVN�VXEJURXS�RI�SDWLHQWV�ZLWK�FKURQLF�OXQJ�GLVHDVHV��
.H\�ZRUGV��EURQFKLWLV��SQHXPRQLD��LQWHUOHXNLQ�
�

�

7KH� XQGHUO\LQJ�PHFKDQLVPV� RI� OXQJ� LQÀDPPDWRU\� UHVSRQVH� LQ� FKLOGUHQ�ZLWK� WKH�

FKURQLF�OXQJ�GLVHDVH�KDV�QRW�\HW�EHHQ�FRPSOHWHO\�HOXFLGDWHG�>���@��:H�WKHUHIRUH�XVHG�

WKLV�WHFKQLTXH�WR�HYDOXDWH�WKH�SUHVHQFH�RI�DLUZD\�DQG�OXQJ�LQÀDPPDWLRQ�LQ�FKLOGUHQ�

ZLWK� WKH� DFXWH� EURQFKLWLV�� SQHXPRQLD�� FKURQLF� OXQJ� GLVHDVH�� � $QDO\VLV� RI� VSXWXP�

LQGXFHG�E\� LQKDODWLRQ�RI�K\SHUWRQLF�VDOLQH�KDV� UHFHQWO\�EHHQ�HVWDEOLVKHG�DV�D�XVHIXO�

QRQ�LQYDVLYH�WHFKQLTXH�IRU�PHDVXULQJ�DLUZD\�LQÀDPPDWLRQ�LQ�SDWLHQWV�>���@���

$LP�DQG�REMHFWLYHV�
$LP� LV� WR� LPSURYH� GLDJQRVLV� RI� LPPXQRORJLFDO� GLVRUGHUV� LQ� FKLOGUHQ� ZLWK�

UHVSLUDWRU\� GLVHDVHV�� ZKLFK� LQFOXGH� WKH� VWXG\� RI� FHOOXODU�� KXPRUDO� LPPXQLW\� DQG�

OHYHOV�RI�F\WRNLQH��,/����,/����,/����,/�����LQ�LQGXFHG�VSXWXP��
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0DWHULDO�DQG�PHWKRGV���
7KH� ���� SDWLHQWV� ZHUH� UHFUXLWHG� IURP� 5HJLRQDO� &KLOGUHQ� &OLQLFDO� +RVSLWDO�

�5&&+��� .KDUNLY�� 8NUDLQLDQ�� 7KH� +HDG� RI� 5&&+� LV� 0XUDWRY� *�5��� WKH� KHDG�

RI� �SHGLDWULF� GHSDUWPHQW� RI� .108� LV� '0HG6FL�� 3URI�� 6HQDWRURYD� *�6�� ��&KLOGUHQ�

ZLWK� WKH� DFXWH� EURQFKLWLV� �Q ���� DJHG� RQ� DYHUDJH� ���������� \HDUV� ZKR� KDG� EHHQ�

DGPLWWHG�WR�WKH�SXOPRQRORJ\�GHSDUWPHQW�VHUYHG�DV�JURXS����7KH�GLVWULEXWLRQ�LQ�WKH���

JURXS�ZDV�DV�IROORZV����������������ER\V�DQG���������������JLUOV��7KH�SDWLHQW�ZLWK�

WKH� DFXWH� SQHXPRQLD� �Q ���� DJHG� RQ� DYHUDJH� ���������� \HDUV�� VHUYHG� DV� JURXS�

7KH�FRQVWLWXHQWV�DYHUDJH�DUH����������������ER\V�DQG���� ������������JLUOV��)LIWHHQ�

FKLOGUHQ� ZLWK� WKH� FKURQLF� OXQJ� GLVHDVH� �Q ����� DJHG� RQ� DYHUDJH� ���������� \HDUV��

ZKLFK�KDG�OXQJ�ILEURVLV�� �VHUYHG�DV�JURXS�����7KH�GLVWULEXWLRQ� LQ�WKH���JURXS�ZDV�DV�

IROORZV���������������ER\V�DQG���������������JLUOV��+HDOWK\�FRQWUROV� �Q� ����ZHUH�

QHJDWLYH� IRU� DOOHUJLHV� DQG� UHVSLUDWRU\� GLVHDVHV�� 5HVSLUDWRU\� GLVHDVHV� ZDV� GH¿QHG�

DFFRUGLQJ� WR� WKH� 8NUDLQLDQ� SURWRFRO� RI� GLDJQRVLV� DQG� WUHDWPHQW� OXQJ� GLVHDVHV� LQ�

FKLOGUHQ�� $IWHU� FOLQLFDO� HYDOXDWLRQ� DQG� LPPXQRORJ\� EORRG� WHVWLQJ�� LQGXFHG� VSXWXP�

ZDV� FROOHFWHG�� 7R� GHWHUPLQH� WKH� ELRFKHPLFDO� DQDO\VLV� RI� VSXWXP� LQGXFHG� DIWHU�

LQKDODWLRQ�RI�K\SHUWRQLF�VDOLQH��ZH�DQDO\]HG�VSXWXP�LQGXFHG�LQ�FKLOGUHQ�VXEMHFWV��7KH�

VSXWXP�ZDV�LQGXFHG�ZLWK�LQKDODWLRQ�RI�XOWUDVRQLFDOO\�QHEXOL]HG�K\SHUWRQLF����������

VDOLQH� VROXWLRQ�� 7KH� VWXG\� ZDV� DSSURYHG� E\� WKH� HWKLFV� FRPPLWWHH� RI� WKH� .KDUNLY�

QDWLRQDO� PHGLFDO� XQLYHUVLW\� DQG� DOO� SDUHQWV� RI� FKLOGUHQ� JDYH� LQIRUPHG� FRQVHQW� WR�

SDUWLFLSDWH� LQ� WKH� VWXG\�� :H� SHUIRUPHG� ,/���� ,/���� ,/���� ,/���� � ³,)$�%HVW´� DV�

SUHYLRXVO\�GHVFULEHG�XVLQJ�D�PRQRFORQDO�DQWL�KXPDQ�LQWHUOHXNLQV�DQWL�ERG\�REWDLQHG�

E\� � �� ³,/���,)$�%HVW´�� ³,/���,)$�%HVW´�� ³,/���,)$�%HVW´�� ³,/����,)$�%HVW´���

5XVVLD�� � 6WDWLVWLFDO� DQDO\VLV� ZDV� SHUIRUPHG� XVLQJ� Ä6WDGLD��´�YHUVLRQ� ÄɊURI´��

Ä6WDWLVWLFD��´��

5HVXOWV�DQG�GLVFXVVLRQ�
:H�ILUVW�FRPSDUHG�,/���SURGXFWLRQ�RI�DOO�JURXSV�IURP�FRQWURO�VXEMHFWV��/RFDO�,/���

OHYHOV� LQ� VSXWXP�ZHUH�KLJKHU� LQ� WKH� VDPSOHV�RI� WKH� DOO� FDVHV� WKDQ� LQ� WKHLU� FRQWUROV��

:KHQ� FRPSDUHG� ZLWK� VSXWXP� IURP� QRUPDO� VXEMHFWV� VSXWXP� RI� SDWLHQWV� ZLWK�

EURQFKLWLV� ������ ������� ������ SJ�PO�� ɪ���������� ZLWK� SQHXPRQLD� ������ ������� ������
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SJ�PO�� ɪ ��������� ZLWK� FKURQLF� OXQJ� GLVHDVHV� ������ ������� ������ SJ�PO�� ɪ���������

FRQWDLQHG� D� VLJQLILFDQWO\� KLJKHU� OHYHOV� RI� ,/���� 7KHUH� ZDV� VWDWLVWLFDOO\� VLJQLILFDQW�

GLIIHUHQFH�EHWZHHQ�VSXWXP�,/���OHYHOV�RI�SDWLHQWV�ZLWK�SQHXPRQLD�DQG�ZLWK�FKURQLF�

OXQJ� GLVHDVH� �ɪ ��������� � 7KLV� REVHUYDWLRQ� LV� LQOLQH� ZLWK� UHSRUWV� LQGLFDWLQJ� D�

VLJQL¿FDQW� UROH� RI� ,/��� LQ� SURPRWLQJ� LQIODPPDWLRQ� LQ� WKH� OXQJ�� ,/��� LQFUHDVHV� WKH�

H[SUHVVLRQ�RI�RWKHU�LQIODPPDWRU\�F\WRNLQHV�IURP�ILEUREODVWV�WKDW�PLJKW�FRQWULEXWH�WR�

LQIODPPDWLRQ�DQG�OXQJ�UHPRGHOOLQJ�LQ�FKURQLF�UHVSLUDWRU\�GLVHDVHV��

,Q� SDWLHQWV� WKH�PHGLDQ� OHYHO� RI� ,/��� LQ� VSXWXP� RI� FKLOGUHQ�ZLWK� EURQFKLWLV��ZLWK�

SQHXPRQLD�DQG�ZLWK�FKURQLF�OXQJ�GLVHDVH�DQG�FRQWURO�JURXS�ZHUH���������������������

SJ�PO�� ɪ���������� � ������ ������� ���� SJ�PO�� ɪ ��������� ������ ������� ������ SJ�PO��
ɪ��������� DQG� � ����������� ������ SJ�PO�� 7KHUH� ZHUH� VLJQL¿FDQW� GLIIHUHQFHV� LQ� WKH�
VSXWXP� F\WRNLQH� OHYHOV� EHWZHHQ� WKH� VXEMHFWV� RI� FKLOGUHQ� ZLWK� EURQFKLWLV� DQG�

SQHXPRQLD��ɪ ��������DQG�EHWZHHQ�WKH�VXEMHFWV�RI�FKLOGUHQ�ZLWK�EURQFKLWLV�DQG�OXQJ�

ILEURVLV� �ɪ ��������� 7KH� SUHVHQW� GDWD� VKRZ� WKDW� SURGXFWLRQ� RI� ,/��� LQGLFDWLQJ� D�

VLJQL¿FDQW�UROH�LQ�WKH�SDWKRJHQHVLV�RI�DFXWH�LQÀDPPDWLRQ���

,Q�RXU�VWXG\�ZH�FRPSDUHG�,/���SURGXFWLRQ�LQ�WKH�VSXWXP�IURP�FRQWURO�VXEMHFWV�DQG�

IURP�DOO�SDWLHQWV��7KH�PHGLDQ�DQG�WKH�LQWHUTXDUWLOH�UDQJH�OHYHO�RI�,/���LQ�VSXWXP�DUH�

VXPPDULVHG�IRU�HDFK�DJH�JURXS��LQ�WKH�JURXS��������������������SJ�PO��ɪ����������LQ�
WKH� JURXS� �� ������ ������� �����SJ�PO�� ɪ���������� LQ� WKH� JURXS� �� ������ ������� ������
SJ�PO�� ɪ��������� DQG� LQ� WKH� FRQWURO� JURXS� ������������ ������ SJ�PO��� 6XEMHFWV� RI�
FKLOGUHQ�ZLWK�OXQJ�ILEURVLV�KDG�D�VLJQL¿FDQWO\�KLJKHU�FRQFHQWUDWLRQ�RI�,/���LQ�LQGXFHG�

VSXWXP� WKDQ� VXEMHFWV� RI� FKLOGUHQ� EURQFKLWLV� �ɪ��������� DQG� VXEMHFWV� RI� FKLOGUHQ�
SQHXPRQLD� �ɪ���������� 7KH� FRQFHQWUDWLRQ� RI� ,/��� LQ� WKH� LQGXFHG� VSXWXP� VDPSOHV�
GLIIHUHQWLDWHG�SDWLHQWV�ZLWK�EURQFKLWLV�DQG�SQHXPRQLD�IURP�SDWLHQW�ZLWK�OXQJ�ILEURVLV��

DQG�LQGLFDWHG�DW�ULVN�IRU�WUDQVIRUPDWLRQ�DFXWH�GLVHDVHV�WR�FKURQLF�OXQJ�GLVHDVHV��

,/����ZHUH�VLJQL¿FDQWO\� LQFUHDVHG� LQ�LQGXFHG�VSXWXP�VDPSOH�IURP�SDWLHQWV�RI�DOO�

JURXSV�FRPSDUHG�ZLWK�QRUPDO�VXEMHFWV��:H�IRXQG�WKDW�LQGXFHG�VSXWXP�IURP�VXEMHFWV�

RI�SDWLHQWV�ZLWK�EURQFKLWLV��������������������SJ�PO��ɪ����������ZLWK�SQHXPRQLD�������
������� ������SJ�PO��ɪ����������ZLWK�FKURQLF� OXQJ�GLVHDVHV� ������ �������������SJ�PO��
ɪ���������KDG�D�KLJKHU�FRQFHQWUDWLRQ�RI�,/�����FRPSDUHG�WR�FRQWURO�������������������
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SJ�PO���:H� IRXQG� WKDW� LQGXFHG�VSXWXP�IURP�VXEMHFWV�RI�SDWLHQWV�ZLWK� FKURQLF� OXQJ�

GLVHDVHV� KDG� D� KLJKHU� FRQFHQWUDWLRQ� RI� ,/���� FRPSDUHG� WR� FKLOGUHQ�ZLWK� EURQFKLWLV�

�ɪ��������� DQG�ZLWK�SQHXPRQLD� �ɪ���������� UHVSHFWLYHO\�� ,QFUHDVLQJ�VSXWXP� OHYHOV�
RI� ,/���� ,/���� ,/���� ,/���� RI� DOO� JURXSV� DUH� LQGLFDWLQJ� D� UROH� RI� F\WRNLQHV� LQ� WKH�

UHPRGHOLQJ�SURFHVV�RI�WKH�DLUZD\V�DQG�OXQJ��

&RQFOXVLRQV�
2XU� UHVXOWV� LQGLFDWH� WKDW� WKHUH� LV� D� SUHGRPLQDQW� LQÀDPPDWLRQ� LQ� WKH� DLUZD\V� RI�

SDWLHQWV�ZLWK�FKURQLF�OXQJ�GLVHDVHV�DVVRFLDWHG�F\WRNLQHV��7KH�SUHVHQW�GDWD�VKRZ�WKDW�

SURGXFWLRQ�RI�,/����,/����,/���DQG�,/����LQ�VSXWXP��UHÀHFWLQJ�XSSHU�DLUZD\�DQG�OXQJ�

LQIODPPDWRU\�UHVSRQVHV��ZDV�VWDWLVWLFDOO\�VLJQL¿FDQWO\�HOHYDWHG�LQ�FKLOGUHQ�ZLWK�OXQJ�

ILEURVLV��DV�FRPSDUHG�WR�FKLOGUHQ�ZLWK�EURQFKLWLV�DQG�SQHXPRQLD���

�
5HIHUHQFHV��
��� 6WULHWHU� 5�0�� :KDW� GLIIHUHQWLDWHV� QRUPDO� OXQJ� UHSDLU� DQG� ILEURVLV"�

,QIODPPDWLRQ�� UHVROXWLRQ�RI� UHSDLU�� DQG� ILEURVLV��5�0��6WULHWHU� ���3URFHHGLQJV�RI� WKH�

$PHULFDQ�7KRUDFLF�6RFLHW\������������9RO����ʋ�����3�����±�����

��� 0D]XU�:��ɋRPSDULVRQ�RI���,VRSURVWDQH�DQG�,QWHUOHXNLQ���LQ�,QGXFHG�6SXWXP�

DQG�([KDOHG�%UHDWK�&RQGHQVDWH�IURP�$V\PSWRPDWLF�DQG�6\PSWRPDWLF�6PRNHUV��:��

0D]XU��+��6WDUN��9/��.LQQXOD����5HVSLUDWLRQ����������9RO�ʋ������Ɋ�����±�����

��� ,QGXFHG�VSXWXP�LQ�FKLOGUHQ�ZLWK�QHZO\�GLDJQRVHG�PLOG�DVWKPD��WKH�HIIHFW�RI���

PRQWKV� RI� WUHDWPHQW� ZLWK� EXGHVRQLGH� RU� GLVRGLXP� FURPRJO\FDWH� �� 3�� 5\WLOD�� $�6��

3HONRQHQ��7��0HWVR�>HW�DO�@����$OOHUJ\����������9RO������ʋ������Ɋ�����±�����

��� :HLV]KDU�=��,QGXFHG�VSXWXP�DQDO\VLV��VWHS�E\�VWHS���=�:HLV]KDU��,��+RUYDWK����
%UHDWKH�����������9RO�������3�����������

��� 6DJHO� 6�'�� 6SXWXP� %LRPDUNHUV� RI� ,QIODPPDWLRQ� LQ� &\VWLF� )LEURVLV� /XQJ�

'LVHDVH�� 6�'�� 6DJHO�� -�)�� &KPLHO�� 0�:�� .RQVWDQ� ��� 3URFHHGLQJV� RI� WKH� $PHULFDQ�

7KRUDFLF�6RFLHW\���������±�9RO�����ʋ��±�3����������

�
Ɋɟɡɸɦɟ��ɍ�ɫɬɚɬɬɿ�ɧɚɜɟɞɟɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɩɨɤɚɡɧɢɤɿɜ�ɿɦɭɧɧɨʀ�ɫɢɫɬɟɦɢ�
ɭ� ɞɿɬɟɣ� ɡ� ɛɪɨɧɯɿɬɚɦɢ�� Ȼɭɥɢ� ɜɿɞɨɛɪɚɠɟɧɿ� ɮɚɤɬɨɪɢ� ɬɪɚɧɫɮɨɪɦɚɰɿʀ� ɛɪɨɧɯɿɬɿɜ� ɜ�
ɯɪɨɧɿɱɧɭ� ɛɪɨɧɯɨɥɟɝɟɧɟɜɭ� ɩɚɬɨɥɨɝɿɸ�� ɜɤɥɸɱɚɸɱɢ� ɩɨɪɭɲɟɧɧɹ� ɩɪɨɞɭɤɰɿʀ�
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ɰɢɬɨɤɿɧɿɜ�� Ⱦɨɫɥɿɞɠɟɧɧɹ� ɜɢɡɧɚɱɢɥɨ� ɭɦɨɜɢ� ɩɟɪɫɢɫɬɟɧɰɿʀʀ� ɛɪɨɧɯɨɥɟɝɟɧɟɜɨɝɨ�
ɡɚɩɚɥɟɧɧɹ�� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɜɢɜɱɟɧɧɹ� ɤɨɧɰɟɧɬɪɚɰɿʀ� ɰɢɬɨɤɿɧɿɜ� ɜ� ɿɧɞɭɤɨɜɚɧɨɦɭ�
ɦɨɤɪɨɬɢɧɧɿ�ɭ����ɞɿɬɟɣ� ɡ� ɝɨɫɬɪɢɦɢ�ɛɪɨɧɯɿɬɚɦɢ��ɭ����ɞɿɬɟɣ� ɡ�ɩɧɟɜɦɨɧɿɹɦɢ��ɭ����
ɞɿɬɟɣ� ɡ� ɯɪɨɧɿɱɧɨɸ� ɛɪɨɧɯɨɥɟɝɟɧɟɜɨɸ� ɩɚɬɨɥɨɝɿɽɸ� ɬɚ� ɩɧɟɜɦɨɮɿɛɪɨɡɨɦ�� ɬɚ� ɭ� ���
ɡɞɨɪɨɜɢɯ�ɞɿɬɟɣ��ɉɪɢ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɩɨɤɚɡɧɢɤɚɦɢ�ɝɪɭɩɢ�ɤɨɧɬɪɨɥɸ�ɭ�ɩɚɰɿɽɧɬɿɜ�ɜɫɿɯ�
ɞɨɫɥɿɞɠɭɜɚɧɢɯ� ɝɪɭɩ� ɜɿɞɡɧɚɱɚɥɢɫɹ� ɫɬɚɬɢɫɬɢɱɧɨ� ɞɨɫɬɨɜɿɪɧɨ� ɩɿɞɜɢɳɟɧɿ� ɪɿɜɧɿ�
ɿɧɬɟɪɥɟɣɤɿɧɿɜ��ȱɅ����ȱɅ����ȱɅ����ȱɅ�����ɜ�ɿɧɞɭɤɨɜɚɧɨɦɭ�ɦɨɤɪɨɬɢɧɧɿ��ɉɿɞɜɢɳɟɧɧɹ�
ɤɨɧɰɟɧɬɪɚɰɿʀ�ɿɧɬɟɪɥɟɣɤɿɧɨɜ�ɭ�ɿɧɞɭɤɨɜɚɧɨɦɭ�ɦɨɤɪɨɬɢɧɧɿ�ɭ�ɞɿɬɟɣ�ɡ�ɛɪɨɧɯɿɬɚɦɢ�ɬɚ�
ɩɧɟɜɦɨɧɿɹɦɢ�� ɦɨɠɥɢɜɨ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɜ� ɹɤɨɫɬɿ� ɜɢɹɜɥɟɧɧɹ� ɝɪɭɩɢ� ɪɢɡɢɤɭ� ɭ�
ɮɨɪɦɭɜɚɧɧɿ�ɯɪɨɧɿɱɧɨʀ�ɛɪɨɧɯɨɥɟɝɟɧɟɜɨʀ�ɩɚɬɨɥɨɝɿʀ��
Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɛɪɨɧɯɿɬ��ɩɧɟɜɦɨɧɿɹ��ɿɧɬɟɪɥɟɣɤɿɧ�
�
�
Ɋɟɡɸɦɟ�� ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦɵ� ɭ� ɞɟɬɟɣ� ɫ� ɛɪɨɧɯɢɬɚɦɢ�� Ȼɵɥɢ� ɜɵɹɜɥɟɧɵ� ɮɚɤɬɨɪɵ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ� ɩɪɨɝɧɨɡɚ� ɢ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɛɪɨɧɯɢɬɨɜ� ɜ� ɯɪɨɧɢɱɟɫɤɭɸ�
ɛɪɨɧɯɨɥɟɝɨɱɧɭɸ� ɩɚɬɨɥɨɝɢɸ�� ɜɤɥɸɱɚɸɳɢɟ� ɧɚɪɭɲɟɧɢɟ� ɩɪɨɞɭɤɰɢɢ� ɰɢɬɨɤɢɧɨɜ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɨɩɪɟɞɟɥɢɥɨ� ɮɚɤɬɨɪɵ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɩɟɪɫɢɫɬɟɧɰɢɢ�
ɛɪɨɧɯɨɥɟɝɨɱɧɨɝɨ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� ɫ� ɩɨɦɨɳɶɸ� ɢɡɭɱɟɧɢɹ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɰɢɬɨɤɢɧɨɜ� ɜ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɦɨɤɪɨɬɟ� ɭ� ��� ɞɟɬɟɣ� ɫ� ɨɫɬɪɵɦɢ�
ɛɪɨɧɯɢɬɚɦɢ�� ɭ� ��� ɞɟɬɟɣ� ɫ� ɩɧɟɜɦɨɧɢɹɦɢ�� ɭ� ��� ɞɟɬɟɣ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɛɪɨɧɯɨɥɟɝɨɱɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɢɦɟɸɳɢɯ� ɩɧɟɜɦɨɮɢɛɪɨɡ� ɢ� ɭ� ��� ɡɞɨɪɨɜɵɯ� ɞɟɬɟɣ��
ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɝɪɭɩɩɵ� ɤɨɧɬɪɨɥɹ� ɨɬɦɟɱɚɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨɟ�
ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɟɣ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� �ɂɅ���� ɂɅ���� ɂɅ���� ɂɅ����� ɜ�
ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɦɨɤɪɨɬɟ� ɜɨ� ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ�� ɉɨɜɵɲɟɧɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� ɜ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɦɨɤɪɨɬɟ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɛɪɨɧɯɢɬɚɦɢ�ɢ�ɩɧɟɜɦɨɧɢɹɦɢ��ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɜɵɹɜɥɟɧɢɹ�ɝɪɭɩɩɵ�
ɪɢɫɤɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɯɪɨɧɢɱɟɫɤɨɣ�ɛɪɨɧɯɨɥɟɝɨɱɧɨɣ�ɩɚɬɨɥɨɝɢɢ��
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɛɪɨɧɯɢɬ��ɩɧɟɜɦɨɧɢɹ��ɢɧɬɟɪɥɟɣɤɢɧ��
�
�
�
5HFHLYHG�������������� � � � � � � $FFHSWHG������������
�


