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ɬɨɜ� �ɩɪɟɞɢɤɬɨɪɨɜ��� Ⱦɥɹ� ɩɨɫɬɨɪɟɧɢɹ� ɨɛɨɢɯ� ɦɨɞɟɥɟɣ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɨɞɢɬɶ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ�ɨɛɪɚɛɨɬɤɭ�ɞɚɧɧɵɯ�ɢ�ɚɧɚɥɢɡ�ɩɪɢɝɨɞɧɨɫɬɢ�ɞɚɧɧɵɯ�ɞɥɹ�ɚɧɚɥɢɡɚ��
ɉɪɟɢɦɭɳɟɫɬɜɨɦ�ɧɟɣɪɨɫɟɬɟɜɨɣ�ɦɨɞɟɥɢ�ɹɜɥɹɟɬɫɹ�ɝɪɚɮɢɱɟɫɤɚɹ�ɜɢɡɭɚɥɢɡɚɰɢɹ��ɤɨ�
ɬɨɪɚɹ� ɩɨɦɨɝɚɟɬ� ɛɨɥɟɟ� ɝɥɭɛɨɤɨ� ɨɰɟɧɢɬɶ� ɜɡɚɢɦɨɫɜɹɡɢ� ɚɬɪɢɛɭɬɨɜ� �ɩɪɟɞɢɤɬɨɪɨɜ���
ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɜɵɛɪɚɬɶ�ɢ�ɩɨɫɬɨɪɨɢɬɶ�ɧɚɢɥɭɱɲɭɸ�ɦɨɞɟɥɶ��ɇɟɣɪɨɫɟɬɟɜɚɹ�ɦɨɞɟɥɶ�
ɬɪɟɛɭɟɬ�ɛɨɥɶɲɟɝɨ�ɤɨɦɩɶɬɟɪɧɨɝɨ�ɜɪɟɦɟɧɢ�ɞɥɹ�ɩɨɫɬɪɨɟɧɢɹ�ɦɨɞɟɥɢ��ɫ�ɬɪɟɛɭɟɦɵɦɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ��

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ�

�� 7KRPDV�/��&��$�6XUYH\�RI�&UHGLW� DQG�%HKDYLRXUDO�6FRULQJ� ���8QLYHUVLW\�RI�(GLQEXUJK��
������

�� Ȼɸɸɥɶ� Ⱥ��� ɐɺɮɟɥɶ� ɉ��� 6366�� ɢɫɤɭɫɫɬɜɨ� ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ�� ɋɉɛ�ɈɈɈ� ©Ⱦɢɚ�
ɋɨɮɬɘɉª���������

�� ɋɨɪɨɤɢɧ�Ⱥ��ɋ��ɉɨɫɬɨɟɧɢɟ� ɫɤɨɪɢɧɝɨɜɵɯ� ɤɚɪɬ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɨɞɟɥɢ� ɥɨɝɢɫɬɢɱɟ�
ɫɤɨɣ� ɪɟɝɪɟɫɫɢɢ� ��� ɂɧɬɟɪɧɟɬ�� ɠɭɪɧɚɥ� ©ɇɚɭɤɨɜɟɞɟɧɢɟª�� ������ ȼɵɩ� ��� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@��
85/��KWWS���SXEO�QDXNRYHGHQLH�UX���ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ���������������

�� Ƚɨɪɛɚɱɟɧɤɨ� ȼ�� ɂ�� ɋɟɬɢ� ɢ� ɤɚɪɬɵ� Ʉɨɯɨɧɟɧɚ�� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� 85/��
KWWS���JRUEDFKHQNR�VHOI�RUJDQL]DWLRQ�UX�DUWLFOHV�6HOI�RUJDQL]LQJBPDS�S� �ɞɚɬɚ� ɨɛɪɚɳɟɧɢɹ��
�������������

ɇȿɉȺɊȺɆȿɌɊɂɑȿɋɄȺə�ɊȿȽɊȿɋɋɂə��
ɂɇɌȿɊɉɈɅəɐɂɈɇɇɈȽɈ�ɌɂɉȺ��

ȼ��ȼ��ɇɨɜɢɤɨɜ��ɋ��ȼ��Ʌɸ

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɫɢɹ�
(�PDLO��YYQRYLNRY#\DQGH[�UX��O\XVY#LQIR�VJX�UX�

Ɋɚɫɫɦɨɬɪɟɧ�ɤɥɚɫɫ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɨɰɟɧɨɤ�ɮɭɧɤɰɢɢ�ɪɟɝɪɟɫɫɢɢ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɢɧ�
ɬɟɪɩɨɥɹɰɢɨɧɧɵɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ�Ɏɭɪɶɟ�Ʌɚɝɪɚɧɠɚ��

21�$1�,17(532/$7,21�7<3(��
1213$5$0(75,&�5(*5(66,21�

9��9��1RYLNRY��6��9��/\X�

:H� FRQVLGHU� D� PHWKRG� IRU� FRQVWUXFWLQJ� QRQSDUDPHWULF� HVWLPDWRU� RI� D� UHJUHVVLRQ� IXQFWLRQ�
EDVHG�RQ�WKH�)RXULHU�/DJUDQJH�FRHIILFLHQWV��

Ɋɚɫɫɦɨɬɪɢɦ��ɪɟɝɪɟɫɫɢɨɧɧɭɸ�ɦɨɞɟɥɶ�
���������� QL;P< LLL  H� 

ɝɞɟ� � �[;<([P   _�� �±� ɧɟɢɡɜɟɫɬɧɚɹ� ɮɭɧɤɰɢɹ� ɪɟɝɪɟɫɫɢɢ�� ɩɨɞɥɟɠɚɳɚɹ� ɨɰɟɧɢ�

ɜɚɧɢɸ� ɧɚ� ɨɫɧɨɜɟ� ɷɦɩɢɪɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� � �^ `QLLL <; ��  �� ɚ� Q
LL �`^  H �±� ɫɥɭɱɚɣɧɵɟ�

ɨɲɢɛɤɢ�� Ɉɞɢɧ� ɢɡ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɩɨɫɬɪɨɟɧɢɹ� ɨɰɟɧɤɢ� ��Ö [P �ɨɫɧɨ�
ɜɚɧ�ɧɚ�ɪɚɡɥɨɠɟɧɢɢ�ɮɭɧɤɰɢɢ� � �[P �ɜ�ɪɹɞ�Ɏɭɪɶɟ��
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ɩɨ�ɧɟɤɨɬɨɪɨɣ�ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɟ� � �^ `f
 

M
�MM [ �ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɡɚɦɟɧɨɣ�

ɛɟɫɤɨɧɟɱɧɨɝɨ�ɪɹɞɚ�����ɟɝɨ�ɱɚɫɬɢɱɧɨɣ�ɫɭɦɦɨɣ�ɩɨɞɯɨɞɹɳɟɝɨ�ɩɨɪɹɞɤɚ� � �Q1 ��ɜ�ɤɨ�

ɬɨɪɨɣ� ɤɨɷɮɮɢɰɢɟɧɬɵ� Ɏɭɪɶɟ� ME �ɡɚɦɟɧɟɧɵ� ɢɯ� ɨɰɟɧɤɚɦɢ� MEÖ �� ɇɚɩɪɢɦɟɪ�� ɜ� >�@�

ɪɚɫɫɦɨɬɪɟɧɚ� ɫɥɟɞɭɸɳɚɹ� ɤɨɧɫɬɪɭɤɰɢɹ�� ɉɪɟɞɩɨɥɨɠɢɦ�� ɱɬɨ� ɫɢɫɬɟɦɚ� � �^ `f M �LL [

ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɚ� ɧɚ� ɨɬɪɟɡɤɟ� @���>� �ɨɬɧɨɫɢɬɟɥɶɧɨ� ɫɤɚɥɹɪɧɨɝɨ� ɩɪɨɢɡɜɟɞɟɧɢɹ�

� � � � � �³� 
�

�
� G[[J[IJI �� ɢ� ɱɬɨ� ɩɟɪɟɦɟɧɧɚɹ� ; �ɩɪɢɧɢɦɚɟɬ� ɪɚɜɧɨɨɬɫɬɨɹɳɢɟ�

ɡɧɚɱɟɧɢɹ� ɢɡ� @���>� �� Ɋɚɫɫɦɨɬɪɢɦ� ɪɚɡɛɢɟɧɢɟ� ɷɬɨɝɨ� ɨɬɪɟɡɤɚ� ɧɚ� ɧɟɧɚɥɟɝɚɸɳɢɟ�

ɢɧɬɟɪɜɚɥɵ� ^ `QLL$ � �ɬɚɤɢɟ�� ɱɬɨ� LL $; � �� QL ������ �� Ɍɨɝɞɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɰɟɧɤɢ�

ɮɭɧɤɰɢɢ�ɪɟɝɪɟɫɫɢɢ�ɛɟɪɟɬɫɹ�ɜɵɪɚɠɟɧɢɟ�
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Ɍɚɦ� ɠɟ� ɩɪɢɜɟɞɟɧɵ� ɭɫɥɨɜɢɹ� ɧɚ� `^ MM �� � �Q1 �ɢ� Q
LL �`^  H �ɩɪɢ� ɤɨɬɨɪɵɯ� ɷɬɚ�

ɨɰɟɧɤɚ�ɛɭɞɟɬ�ɫɨɫɬɨɹɬɟɥɶɧɨɣ��
ɏɨɪɨɲɨ� ɢɡɜɟɫɬɧɵɦ� ɮɚɤɬɨɦ� ɹɜɥɹɟɬɫɹ� ɧɚɥɢɱɢɟ� ɪɚɜɧɨɦɟɪɧɨɣ� ɫɯɨɞɢɦɨɫɬɢ�

ɤɚɤ� ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ�ɪɹɞɚ�Ɏɭɪɶɟ�� ɬɚɤ�ɢ�ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ�Ʌɚ�
ɝɪɚɧɠɚ� � �̀�^ [I/N �ɫ� ɪɚɜɧɨɨɬɫɬɨɹɳɢɦɢ� ɭɡɥɚɦɢ� � ������ �S NL[ NL �� NL ������� �� ɞɥɹ�

ɮɭɧɤɰɢɣ�ɫ�©ɯɨɪɨɲɢɦɢª�ɫɬɪɭɤɬɭɪɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ��ɧɚɩɪɢɦɟɪ��ɞɥɹ�ɧɟɩɪɟɪɵɜɧɨ�
ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɯ�� Ⱦɥɹ� ɭɡɥɨɜ� `^ �NL[ �ɤɨɷɮɮɢɰɢɟɧɬɵ� Ɏɭɪɶɟ�Ʌɚɝɪɚɧɠɚ� >�@� ɛɭ�

ɞɭɬ�ɢɧɬɟɝɪɚɥɶɧɵɦɢ�ɫɭɦɦɚɦɢ�ɞɥɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɪɹɞɚ�Ɏɭɪɶɟ��ɱɬɨ�ɢ�ɨɛɴɹɫɧɹɟɬ�
ɫɯɨɞɧɵɟ� ɚɩɩɪɨɤɫɢɦɚɬɢɜɧɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɷɬɢɯ� ɞɜɭɯ� ɬɢɩɨɜ� ɨɩɟɪɚɬɨɪɨɜ�� Ⱦɥɹ�
ɞɪɭɝɢɯ� ɨɪɬɨɝɨɧɚɥɶɧɵɯ� ɫɢɫɬɟɦ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɫɭɦɦɨɣ� ɪɹɞɚ� Ɏɭɪɶɟ� ɢ� ɫɨɨɬɜɟɬɫɬ�
ɜɭɸɳɢɦ�ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɦ�ɩɨɥɢɧɨɦɨɦ�ɧɟ� ɫɬɨɥɶ�ɹɜɧɚɹ��ɧɨ� ɬɚɤɠɟ�ɞɨɫɬɚɬɨɱɧɨ�
ɬɟɫɧɚɹ�� ɗɬɨ� ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɜɦɟɫɬɨ� ɨɰɟɧɨɤ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� �����
ɫɨɞɟɪɠɚɳɢɯ�ɢɧɬɟɝɪɚɥɵ�ɩɨ�ɱɚɫɬɢɱɧɵɦ�ɨɬɪɟɡɤɚɦ��ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɨɷɮɮɢ�
ɰɢɟɧɬɵ�Ɏɭɪɶɟ�Ʌɚɝɪɚɧɠɚ�� ɫɨɞɟɪɠɚɳɢɟ� ɬɨɥɶɤɨ� ɡɧɚɱɟɧɢɹ�ɮɭɧɤɰɢɢ� ɜ� ɬɨɱɤɚɯ� ɧɚ�
ɛɥɸɞɟɧɢɹ��ȼ�ɫɥɭɱɚɟ� ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɭɡɥɨɜ� `^ �NLL [;  �ɫɨɨɬɜɟɬ�

ɫɬɜɭɸɳɢɟ�ɨɰɟɧɤɢ�ɛɭɞɭɬ�ɢɦɟɬɶ�ɜɢɞ�
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Ɇɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɚɧɚɥɨɝɢɱɧɵɟ� ɜɵɪɚɠɟɧɢɹ� ɢ� ɞɥɹ� ɞɪɭɝɢɯ�
ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦ� ɨɰɟɧɢɜɚɧɢɢ� ɨɪɬɨɝɨɧɚɥɶɧɵɯ� ɫɢɫɬɟɦ��
ɧɚɩɪɢɦɟɪ�� ɦɧɨɝɨɱɥɟɧɨɜ� Ʌɟɠɚɧɞɪɚ�� Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɜɨɩɪɨɫ� ɨ� ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�
ɨɰɟɧɤɢ�����ɨɫɬɚɟɬɫɹ�ɨɬɤɪɵɬɵɦ��

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ�

�� ɏɚɪɞɥɟ�ȼ��ɉɪɢɤɥɚɞɧɚɹ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ�ɪɟɝɪɟɫɫɢɹ��Ɇ����Ɇɢɪ������������ɫ��
�� Ɂɢɝɦɭɧɞ�Ⱥ��Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ�ɪɹɞɵ��Ɍ�����Ɇ����Ɇɢɪ������������ɫ�

Ɉ�ɋɈɋɌɈəɌȿɅɖɇɈɋɌɂ�ɈɐȿɇɈɄ��
ɈɊɌɈȽɈɇȺɅɖɇɈȽɈ�ɊȺɁɅɈɀȿɇɂə��

ȼ��ȼ��ɇɨɜɢɤɨɜ��Ⱥ��Ɉ��ɏɭɞɨɲɢɧɚ

ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɫɢɹ�
(�PDLO��YYQRYLNRY#\DQGH[�UX��KXGRVKLQD�DQ#PDLO�UX�

ɉɨɥɭɱɟɧɨ� ɞɨɫɬɚɬɨɱɧɨɟ� ɭɫɥɨɜɢɟ� ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ� ɨɰɟɧɢɜɚɧɢɹ�
ɮɭɧɤɰɢɢ�ɪɟɝɪɟɫɫɢɢ��ɨɫɧɨɜɚɧɧɨɝɨ�ɧɚ�ɪɚɡɥɨɠɟɧɢɢ�ɜ�ɪɹɞ�Ɏɭɪɶɟ�ɩɨ�ɨɪɬɨɝɨɧɚɥɶɧɵɦ�ɦɧɨɝɨɱɥɟɧɚɦ�
əɤɨɛɢ��

21�$�&216,67(1&<��
2)�257+2*21$/�6(5,(6�(67,0$7256��

9��9��1RYLNRY��$��2��.KXGRVKLQD�

,Q�WKH�SUHVHQW�SDSHU�ZH�JLYH�D�VXIILFLHQW�FRQGLWLRQ�IRU�WKH�FRQVLVWHQF\�RI�RUWKRJRQDO�VHULHV�
HVWLPDWRUV�UHODWHG�WR�WKH�-DFREL�SRO\QRPLDOV�V\VWHP��

ɉɭɫɬɶ�^ `f
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MM [3 �±� ɫɢɫɬɟɦɚ�ɦɧɨɝɨɱɥɟɧɨɜ� əɤɨɛɢ�� ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɯ�

ɧɚ� ɨɬɪɟɡɤɟ� @���>� �ɫ� ɜɟɫɨɦ� � � � �ED �� [[ �� �� ��!E�D �� Ɋɚɫɫɦɨɬɪɢɦ�� ɞɚɥɟɟ�� ɪɟɝɪɟɫ�
ɫɢɨɧɧɭɸ�ɦɨɞɟɥɶ�

���������� QL;P< LLL  H� 
ɝɞɟ� � �[;<([P   _�� �±� ɧɟɢɡɜɟɫɬɧɚɹ� ɮɭɧɤɰɢɹ� ɪɟɝɪɟɫɫɢɢ�� ɩɨɞɥɟɠɚɳɚɹ� ɨɰɟɧɢ�

ɜɚɧɢɸ� ɧɚ� ɨɫɧɨɜɟ� ɷɦɩɢɪɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� � �^ `QLLL <; ��  �� ɚ� Q
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