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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
LL �`^  H �±� ɫɥɭɱɚɣɧɵɟ�

ɨɲɢɛɤɢ�� Ɉɞɢɧ� ɢɡ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɩɨɫɬɪɨɟɧɢɹ� ɨɰɟɧɤɢ� ��Ö [P ��ɫɦ���
ɧɚɩɪɢɦɟɪ��>�@��ɨɫɧɨɜɚɧ�ɧɚ�ɪɚɡɥɨɠɟɧɢɢ�ɮɭɧɤɰɢɢ� � �[P �ɜ�ɪɹɞ�Ɏɭɪɶɟ��
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ɩɨ�ɧɟɤɨɬɨɪɨɣ�ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɟ� � �^ `f
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�MM [ �ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɡɚɦɟɧɨɣ�

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

ɬɨɪɨɣ�ɤɨɷɮɮɢɰɢɟɧɬɵ�Ɏɭɪɶɟ� ME �ɡɚɦɟɧɟɧɵ�ɢɯ�ɨɰɟɧɤɚɦɢ� MEÖ ��

ɉɪɟɞɩɨɥɨɠɢɦ��ɞɥɹ�ɩɪɨɫɬɨɬɵ��ɱɬɨ�ɫɢɫɬɟɦɚ� � �^ `f M �LL [ �ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɚ�ɧɚ�

ɨɬɪɟɡɤɟ� @���>� �ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɤɚɥɹɪɧɨɝɨ�ɩɪɨɢɡɜɟɞɟɧɢɹ��
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ɢ� ɱɬɨ� ɩɟɪɟɦɟɧɧɚɹ� ; �ɩɪɢɧɢɦɚɟɬ� ɪɚɜɧɨɨɬɫɬɨɹɳɢɟ� ɡɧɚɱɟɧɢɹ� ɢɡ� @���>� ��

Ɋɚɫɫɦɨɬɪɢɦ�ɪɚɡɛɢɟɧɢɟ�ɷɬɨɝɨ�ɨɬɪɟɡɤɚ�ɧɚ�ɧɟɧɚɥɟɝɚɸɳɢɟ�ɢɧɬɟɪɜɚɥɵ�^ `QLL$ � �ɬɚɤɢɟ��

ɱɬɨ� LL $; � �� QL ������ �� Ɍɨɝɞɚ� ɡɧɚɱɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� Ɏɭɪɶɟ� ɦɨɝɭɬ� ɛɵɬɶ�
ɡɚɦɟɧɟɧɵ�ɫɥɟɞɭɸɳɢɦɢ�ɩɪɢɛɥɢɠɟɧɧɵɦɢ�ɜɵɪɚɠɟɧɢɹɦɢ�

� � � � � � � �¦ ³¦ ³
  

M|M E
Q

L $
ML

Q

L $
MM

LL

G[[;PG[[[P
��

�� �

ȿɫɥɢ� ɬɟɩɟɪɶ� ɡɚɦɟɧɢɬɶ� ɡɧɚɱɟɧɢɟ� � �L;P �ɧɚ� L< �� ɬɨ� ɩɨɥɭɱɢɦ� ɨɰɟɧɤɭ� ɞɥɹ� ɤɨ�
ɷɮɮɢɰɢɟɧɬɚ� ME �ɜɢɞɚ�
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ɇɚɤɨɧɟɰ�� ɨɝɪɚɧɢɱɢɜɚɹɫɶ� ɤɨɧɟɱɧɵɦ� ɱɢɫɥɨɦ� � �Q1 �ɱɥɟɧɨɜ� ɪɚɡɥɨɠɟɧɢɹ� �����
ɩɨɥɭɱɚɟɦ�ɨɰɟɧɤɭ�ɞɥɹ�ɮɭɧɤɰɢɢ�ɪɟɝɪɟɫɫɢɢ�
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ɤɨɬɨɪɚɹ� ɧɚɡɵɜɚɟɬɫɹ� ɨɰɟɧɤɨɣ� ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ� ɪɚɡɥɨɠɟɧɢɹ�� Ɉɱɟɜɢɞɧɨ�� ɞɥɹ� ɱɬɨ�
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ�ɩɪɢɛɥɢɠɟɧɢɹ�ɢɧɬɟɝɪɚɥɨɜ� ME �ɤɨɧɟɱɧɵɦɢ� ɫɭɦɦɚɦɢ� MEÖ �ɤɨ�

ɥɢɱɟɫɬɜɨ�ɧɚɛɥɸɞɟɧɢɣ�Q �ɞɨɥɠɧɨ� ɫɭɳɟɫɬɜɟɧɧɨ�ɩɪɟɜɨɫɯɨɞɢɬɶ�ɧɨɦɟɪɚ�ɨɰɟɧɢɜɚɟ�
ɦɵɯ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ��ȼɨɩɪɨɫɵ� ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ� ɨɰɟɧɤɢ� ���� ɢɡɭɱɚɥɢɫɶ�� ɜ� ɱɚɫɬ�
ɧɨɫɬɢ��ɜ�ɪɚɛɨɬɟ�>�@��ɋɥɟɞɭɸɳɟɟ�ɭɬɜɟɪɠɞɟɧɢɟ�ɞɚɟɬ�ɨɝɪɚɧɢɱɟɧɢɟ�ɧɚ�ɩɨɪɹɞɨɤ�ɪɨɫ�
ɬɚ�ɜɟɥɢɱɢɧ� � �Q1 �ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɱɢɫɥɨɦ�ɧɚɛɥɸɞɟɧɢɣ��ɝɚɪɚɧɬɢɪɭɸɳɟɟ�ɫɨɫɬɨɹ�
ɬɟɥɶɧɨɫɬɶ�ɨɰɟɧɤɢ�����ɞɥɹ�ɫɥɭɱɚɹ��ɤɨɝɞɚ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɪɬɨɝɨɧɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ�ɜɡɹ�
ɬɵ�ɦɧɨɝɨɱɥɟɧɵ�əɤɨɛɢ�ɫ�ɧɟɤɨɬɨɪɵɦɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɧɚ�ɩɨɤɚɡɚ�
ɬɟɥɢ�D �ɢ�E ��Ɋɟɡɭɥɶɬɚɬ�ɞɨɩɨɥɧɹɟɬ�ɞɨɫɬɚɬɨɱɧɨɟ�ɭɫɥɨɜɢɟ�ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�ɢɡ�>�@��

Ɍɟɨɪɟɦɚ� ɉɭɫɬɶ� ^ ` �PD[ tE�D T �� � � � � � � ���� ���
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ɝɞɟ�& �ɩɨɫɬɨɹɧɧɚɹ��ɡɚɜɢɫɹɳɚɹ�ɨɬ�D �ɢ�E ��Ɍɨɝɞɚ�ɩɪɢ� � � foQ1
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1 �o�Ö �

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ�

�� ɏɚɪɞɥɟ�ȼ��ɉɪɢɤɥɚɞɧɚɹ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ�ɪɟɝɪɟɫɫɢɹ��Ɇ����Ɇɢɪ������������ɫ��
�� 5XWNRZVNL�/��2Q�OLQH�LGHQWLILFDWLRQ�RI�WLPH�YDU\LQJ�V\VWHPV�E\�QRQSDUDPHWULF�WHFKQLTXHV�

���,(((�7UDQVDFWLRQV�RI�$XWRPDWLF�&RQWURO��������9RO������3�����±�����

ȼɈɉɊɈɋɕ�ɆɈȾȿɅɂɊɈȼȺɇɂə�ɂɇɎɅəɐɂɂ��
ɇȺ�ɉɊɂɆȿɊȿ�ɋȺɊȺɌɈȼɋɄɈɃ�ɈȻɅȺɋɌɂ�

ȿ��Ⱥ��Ɉɫɬɪɨɜɫɤɚɹ��Ⱦ��ɋ��Ɇɚɦɨɧɬɨɜ��Ʉ��Ⱥ��ɋɩɢɪɢɞɨɧɨɜ�

Ɉɬɞɟɥɟɧɢɟ�ɩɨ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ȼɨɥɝɨ�ȼɹɬɫɤɨɝɨ�ɝɥɚɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ��
ɐɟɧɬɪɚɥɶɧɨɝɨ�Ȼɚɧɤɚ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ��Ɋɨɫɫɢɹ�

(�PDLO����2VWURYVND\D($#FEU�UX����0DPRQWRY'6#FEU�UX����6SLULGRQRY.$#FEU�UX�

ȼ�ɫɬɚɬɶɟ�ɨɩɢɫɚɧɚ�ɦɨɞɟɥɶ�ɮɚɤɬɨɪɧɨɣ�ɞɟɤɨɦɩɨɡɢɰɢɢ�ɢɧɮɥɹɰɢɢ�ɜ�ɋɚɪɚɬɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�
ɧɚ� ɨɫɧɨɜɟ� ɤɪɢɜɨɣ�Ɏɢɥɢɩɩɫɚ�� ȼ� ɤɚɱɟɫɬɜɟ�ɲɨɤɨɜ� ɩɪɟɞɥɨɠɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɚɧɧɵɟ� ɩɨ� ɜɚ�
ɥɸɬɧɨɦɭ�ɤɭɪɫɭ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɭ�ɩɪɨɞɭɤɰɢɢ�ɫɟɥɶɫɤɨɝɨ�ɯɨɡɹɣɫɬɜɚ��

,668(6�2)�,1)/$7,21�02'(//,1*��
21�7+(�(;$03/(�2)�6$5$729�5(*,21�

(��$��2VWURYVND\D��'��6��0DPRQWRY��.��$��6SLULGRQRY�

7KH�DUWLFOH�GHVFULEHV�WKH�IDFWRU�GHFRPSRVLWLRQ�PRGHO�RI�LQIODWLRQ�LQ�6DUDWRY�UHJLRQ�EDVHG�RQ�
3KLOOLSV�FXUYH��7KH�PRGHO�XVHV�H[FKDQJH�UDWH�LQIRUPDWLRQ�DQG�DJULFXOWXUDO�SURGXFWLRQ�GDWD�DV�VXSSO\�
VKRFNV��

ɉɨɫɥɟ�ɩɟɪɟɯɨɞɚ�ɜ�ɤɨɧɰɟ������ɝɨɞɚ�ɤ�ɩɨɥɢɬɢɤɟ�ɢɧɮɥɹɰɢɨɧɧɨɝɨ�ɬɚɪɝɟɬɢɪɨ�
ɜɚɧɢɹ� Ȼɚɧɤ� Ɋɨɫɫɢɢ� ɛɨɥɶɲɨɟ� ɜɧɢɦɚɧɢɟ� ɫɬɚɥ� ɭɞɟɥɹɬɶ� ɚɧɚɥɢɡɭ� ɢɧɮɥɹɰɢɨɧɧɵɯ�
ɩɪɨɰɟɫɫɨɜ��Ⱥɧɚɥɢɡ�ɢɧɮɥɹɰɢɢ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɧɟ�ɬɨɥɶɤɨ�ɜɫɟɫɬɨɪɨɧɧɸɸ�ɨɰɟɧɤɭ�
ɬɟɤɭɳɟɣ� ɢ� ɨɠɢɞɚɟɦɨɣ� ɫɢɬɭɚɰɢɢ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ� ɪɵɧɤɚɯ�� ɧɨ� ɢ�
ɨɰɟɧɤɭ�ɜɥɢɹɧɢɹ�ɨɬɞɟɥɶɧɵɯ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɧɚ�ɫɨɜɨɤɭɩɧɭɸ�ɢɧɮɥɹɰɢɸ��
ɋɜɨɟɜɪɟɦɟɧɧɨɟ�ɜɵɹɜɥɟɧɢɟ�ɢ�ɚɧɚɥɢɡ�ɮɚɤɬɨɪɨɜ��ɨɩɪɟɞɟɥɹɸɳɢɯ�ɬɟɤɭɳɭɸ�ɢɧɮɥɹ�
ɰɢɸ��ɩɨɡɜɨɥɹɸɬ�ɩɨɧɹɬɶ��ɤɚɤɢɟ�ɬɟɧɞɟɧɰɢɢ�ɮɨɪɦɢɪɭɸɬɫɹ�ɜ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɢ�ɬɪɟ�
ɛɭɸɬ� ɥɢ� ɨɧɢ� ɜ� ɫɪɟɞɧɟɫɪɨɱɧɨɣ� ɩɟɪɫɩɟɤɬɢɜɟ� ɪɟɚɤɰɢɢ� ɫɨ� ɫɬɨɪɨɧɵ� ɞɟɧɟɠɧɨ�
ɤɪɟɞɢɬɧɨɣ�ɩɨɥɢɬɢɤɢ��

Ɉɫɧɨɜɨɣ�ɦɨɞɟɥɢ�ɹɜɥɹɟɬɫɹ�ɤɪɢɜɚɹ�Ɏɢɥɢɩɩɫɚ��ɤɨɬɨɪɚɹ�ɫɜɹɡɵɜɚɟɬ�ɬɟɤɭɳɭɸ�
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