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ɄɊɂɌȿɊɂɃ�ɈɉɌɂɆȺɅɖɇɈɃ�ɉɊɈȾɈɅɀɂɌȿɅɖɇɈɋɌɂ�ɊȿɃɋȺ�ɉɊɂ�ȻɍɊȿɇɂɂ�
ɋɇȺɊəȾȺɆɂ�ɋɈ�ɋɔȬɆɇɕɆɂ�ɄȿɊɇɈɉɊɂȬɆɇɂɄȺɆɂ

Ɉɛɨɫɧɨɜɚɧ� ɷɤɨɧɨɦɢɱɟɫɤɢɣ� ɤɪɢɬɟɪɢɣ� ɨɩɪɟɞɟɥɟɧɢɹ� ɦɨɦɟɧɬɚ� ɫɧɹɬɢɹ� ɚɥɦɚɡɧɨɣ� ɤɨɪɨɧɤɢ� ɫ�
ɪɚɛɨɬɵ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɫɧɚɪɹɞɚɦɢ�ɫɨ�ɫɴɟɦɧɵɦɢ�ɤɟɪɧɨɩɪɢɟɦɧɢɤɚɦɢ��ɋɞɟɥɚɧɧɵɟ�ɪɚɫɱɟɬɵ�ɢ�ɩɨɥɭɱɟɧɧɵɟ�
ɮɨɪɦɭɥɵ ɩɨɡɜɨɥɹɸɬ� ɨɩɪɟɞɟɥɢɬɶ� ɪɚɰɢɨɧɚɥɶɧɭɸ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɪɟɣɫɚ� ɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�
ɨɩɬɢɦɚɥɶɧɵɟ�ɜɟɥɢɱɢɧɵ�ɩɪɨɯɨɞɤɢ�ɧɚ�ɤɨɪɨɧɤɭ�ɢ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɚɥɦɚɡɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ�� ɛɭɪɟɧɢɟ�� ɩɪɟɤɪɚɳɟɧɢɟ�� ɩɪɢɟɦɧɢɤ�� ɫɴɟɦɧɵɣ��
ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɤɪɢɬɟɪɢɣ�

Ⱦɨɫɬɚɬɨɱɧɨ� ɩɨɥɧɨ ɨɛɨɫɧɨɜɚɧɧɵɟ� ɤɪɢɬɟɪɢɢ� ɨɩɪɟɞɟɥɟɧɢɹ�ɦɨɦɟɧɬɚ� ɫɧɹɬɢɹ� ɤɨɪɨɧɤɢ� ɫ�
ɪɚɛɨɬɵ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɫɧɚɪɹɞɚɦɢ�ɫɨ�ɫɴɺɦɧɵɦɢ�ɤɟɪɧɨɩɪɢɺɦɧɢɤɚɦɢ� �ɄɋɋɄ�ɢ�ɋɋɄ��ɜ� ɫɥɭɱɚɟ�
ɩɨɫɬɟɩɟɧɧɨɝɨ�ɢɡɧɨɫɚ�ɚɥɦɚɡɨɜ�ɟɳɟ�ɧɟ�ɪɚɡɪɚɛɨɬɚɧɵ�ɂɦɟɸɳɢɟɫɹ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɜɟɫɬɢ�ɛɭɪɟɧɢɟ�
ɞɨ�ɤɨɧɤɪɟɬɧɨɝɨ�ɦɢɧɢɦɚɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɧɟ�ɩɨɡɜɨɥɹɥɢ�ɨɞɧɨɡɧɚɱɧɨ�
ɨɰɟɧɢɬɶ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɞɚɥɶɧɟɣɲɟɣ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɤɨɪɨɧɤɢ�� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɧɚɱɚɥɶɧɨɝɨ�
ɭɪɨɜɧɹ� ɫɤɨɪɨɫɬɢ� ɭɝɥɭɛɤɢ� ɢ� ɫɭɦɦɚɪɧɨɣ� ɩɪɨɯɨɞɤɢ� ɫ� ɧɚɱɚɥɚ� ɪɚɛɨɬɵ� ɤɨɪɨɧɤɢ�� ɪɚɰɢɨɧɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�ɷɬɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɛɭɞɟɬ�ɢɡɦɟɧɹɬɶɫɹ�>�±�@�

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɧɚɢɛɨɥɟɟ� ɜɵɝɨɞɧɨɝɨ�ɦɨɦɟɧɬɚ� ɫɧɹɬɢɹ� ɚɥɦɚɡɧɨɣ� ɤɨɪɨɧɤɢ� ɫ� ɪɚɛɨɬɵ�
ɧɚɦɢ�ɩɪɢɧɹɬ�ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɤɪɢɬɟɪɢɣ��ɬɚɤɚɹ�ɜɟɥɢɱɢɧɚ�ɩɪɨɯɨɞɤɢ�ɧɚ�ɤɨɪɨɧɤɭ��ɩɪɢ�ɤɨɬɨɪɨɣ�
ɫɬɨɢɦɨɫɬɶ���ɦ�ɛɭɪɟɧɢɹ�ɧɢɠɟ�ɚɧɚɥɨɝɢɱɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɩɨ�ɛɚɡɟ�ɫɪɚɜɧɟɧɢɹ�

ȼɵɪɚɠɟɧɢɟ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɬɨɢɦɨɫɬɢ�ɛɭɪɟɧɢɹ�ɨɞɧɨɝɨ�ɦɟɬɪɚ��T��ɫɤɜɚɠɢɧɵ�ɦɨɠɧɨ�
ɡɚɩɢɫɚɬɶ�ɜ�ɫɥɟɞɭɸɳɟɦ�ɜɢɞɟ�>�@
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ɝɞɟ�ɋ ± ɫɬɨɢɦɨɫɬɶ�ɫɬɚɧɤɨ�ɫɦɟɧɵ��ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɫɬɨɢɦɨɫɬɢ�ɢɫɬɢɪɚɸɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɪɭɛ����
ɉ ± ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɛɭɪɟɧɢɹ� ɜ� ɫɬɚɧɤɨ�ɫɦɟɧɭ�� ɦ�� P ± ɫɬɨɢɦɨɫɬɶ� ɤɨɪɨɧɤɢ�� ɪɭɛ��� 6 ±
ɩɪɨɯɨɞɤɚ�ɧɚ�ɤɨɪɨɧɤɭ��ɪɟɣɫ���ɦ�

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɛɭɪɟɧɢɹ�
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ɝɞɟ W ± ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɫɬɚɧɤɨ�ɫɦɟɧɵ��ɱ��ɇ ± ɝɥɭɛɢɧɚ�ɫɤɜɚɠɢɧɵ�ɢɥɢ�ɢɧɬɟɪɜɚɥɚ�ɛɭɪɟɧɢɹ��
ɦ��Ɍɨ ± ɨɛɳɢɟ�ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ�ɫɨ�ɫɴɟɦɧɵɦɢ�ɤɟɪɧɨɩɪɢɟɦɧɢɤɚɦɢ��ɱ�

ɋɭɦɦɚɪɧɵɟ� ɨɛɳɢɟ� ɡɚɬɪɚɬɵ� ɜɪɟɦɟɧɢ� ɧɚ� ɛɭɪɟɧɢɟ� ɫɤɜɚɠɢɧ� ɫɨ� ɫɴɟɦɧɵɦɢ�
ɤɟɪɧɨɩɪɢɟɦɧɢɤɚɦɢ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɩɨ ɮɨɪɦɭɥɟ� �ȺɈ� ©Ɍɭɥɶɫɤɨɟ� ɇɂȽɉª� ɘ�ȿ�� Ȼɭɞɸɤɨɜ�� ɢ�
�ȼɂɌɊɚ��ȼ�ɉ��Ɉɧɢɳɢɧ��
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ɝɞɟ� Ʉ ± ɤɨɷɮɮɢɰɢɟɧɬ�� ɭɱɢɬɵɜɚɸɳɢɣ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ�� ɧɟɨɛɯɨɞɢɦɨɟ� ɧɚ� ɪɚɛɨɬɭ� ɩɨ�
ɧɚɩɪɚɜɥɟɧɢɸ� � ɢ� ɩɟɪɟɤɪɟɩɥɟɧɢɸ� ɬɪɭɛ� ɩɪɢ� ɫɩɭɫɤɨ�ɩɨɞɴɟɦɧɵɯ� ɨɩɟɪɚɰɢɹɯ� �Ʉ�  ������� 9 ±
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��

ɫɪɟɞɧɹɹ�ɦɟɯɚɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ��ɦ�ɱ��ɪ ± ɩɪɨɯɨɞɤɚ�ɡɚ�ɰɢɤɥ��ɦ��D��G��E��F� ± ɨɩɵɬɧɵɟ�
ɤɨɷɮɮɢɰɢɟɧɬɵ��D  ����ā���� ɱɚɫ�ɦ��G  �����ɱ��E  ����ā���� ɱ�ɦ��ɫ  ������ɱ��
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ɇɚ� ɪɢɫ�� �±� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɚɫɱɟɬɵ� ɫɬɨɢɦɨɫɬɢ� ɦɟɬɪɚ� ɛɭɪɟɧɢɹ� ɩɨ� ɮɨɪɦɭɥɟ� ���� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɡɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɣ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ��ɩɪɨɯɨɞɤɢ�ɧɚ�ɤɨɪɨɧɤɭ�
ɢ�ɰɢɤɥ��4  �����ɪɭɛ���P  �����ɪɭɛ���W  ���ɱ��

Ɋɢɫ�� �� Ɂɚɜɢɫɢɦɨɫɬɶ� ɫɬɨɢɦɨɫɬɢ� �T��
ɦɟɬɪɚ� ɛɭɪɟɧɢɹ� ɄɋɋɄ� ɨɬ� ɦɟɯɚɧɢɱɟɫɤɨɣ�
ɫɤɨɪɨɫɬɢ� �9�� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɝɥɭɛɢɧ� �ɇ��
ɫɤɜɚɠɢɧɵ����± ɇ� �����ɦ����± ɇ� �����ɦ��
��± ɇ� �����ɦ����± ɇ� ������ɦ����± �����ɦ

Ɋɢɫ�� �� Ɂɚɜɢɫɢɦɨɫɬɶ� ɫɬɨɢɦɨɫɬɢ� �T�� ɦɟɬɪɚ�
ɛɭɪɟɧɢɹ�ɄɋɋɄ�ɨɬ�ɩɪɨɯɨɞɤɢ�6��ɧɚ�ɤɨɪɨɧɤɭ�ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɝɥɭɛɢɧ��ɇ��ɫɤɜɚɠɢɧɵ����± ɇ� �����ɦ��
��± ɇ� �����ɦ���± ɇ� ������ɦ

Ɋɢɫ�� �� Ɂɚɜɢɫɢɦɨɫɬɶ� ɫɬɨɢɦɨɫɬɢ� �T�� ɦɟɬɪɚ� ɛɭɪɟɧɢɹ� ɄɋɋɄ� ɨɬ� ɩɪɨɯɨɞɤɢ� �ɪ�� ɡɚ� ɰɢɤɥ� ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɝɥɭɛɢɧ��ɇ��ɫɤɜɚɠɢɧ����± ɇ� �����ɦ����± ɇ� �����ɦ����ɇ� �����ɦ�����± ɇ� ������ɦ��
��± ɇ� ������ɦ
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Ⱥɧɚɥɢɡ�ɝɪɚɮɢɤɨɜ ɪɢɫ���±��ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ��
± ɧɚɢɛɨɥɶɲɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɫɬɨɢɦɨɫɬɶ� ɦɟɬɪɚ� ɛɭɪɟɧɢɹ� ɄɋɋɄ� ɨɤɚɡɵɜɚɟɬ� ɦɟɯɚɧɢɱɟɫɤɚɹ�

ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�
± ɧɚɢɛɨɥɶɲɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɫɧɢɠɟɧɢɹ�ɫɬɨɢɦɨɫɬɢ�ɛɭɪɟɧɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�

ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɞɨ�����ɦ�ɱ�
± ɱɟɦ� ɦɟɧɶɲɟ� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɤɨɪɨɫɬɶ� ɛɭɪɟɧɢɹ�� ɬɟɦ� ɦɟɧɶɲɟ� ɜɥɢɹɧɢɟ� ɪɨɫɬɚ� ɝɥɭɛɢɧɵ�

ɫɤɜɚɠɢɧ�ɧɚ�ɫɬɨɢɦɨɫɬɶ�ɛɭɪɟɧɢɹ�
± ɜɥɢɹɧɢɹ� ɩɪɨɯɨɞɤɢ� ɧɚ� ɤɨɪɨɧɤɭ� ɢ� ɞɥɢɧɵ� ɰɢɤɥɚ� ɧɚ� ɫɬɨɢɦɨɫɬɶ� ɛɭɪɟɧɢɹ� ɜɨɡɪɚɫɬɚɟɬ� ɫ�

ɭɜɟɥɢɱɟɧɢɟɦ�ɝɥɭɛɢɧɵ�ɫɤɜɚɠɢɧɵ�ɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�
ȿɫɥɢ� ɨɛɨɡɧɚɱɢɬɶ� ɱɟɪɟɡ� 4 ɫɬɨɢɦɨɫɬɶ� ɨɞɧɨɝɨ� ɦɟɬɪɚ� ɛɭɪɟɧɢɹ� ɧɚ� ɛɚɡɟ� ɫɪɚɜɧɟɧɢɹ�

�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ�� ɬɟɯɧɨɥɨɝɢɹ� ɛɭɪɟɧɢɹ��� ɨɩɪɟɞɟɥɹɟɦɭɸ� ɫ� ɭɱɟɬɨɦ� ɞɚɧɧɵɯ�
ɩɪɟɞɵɞɭɳɟɝɨ�ɛɭɪɟɧɢɹ��ɬɨ�ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�ɝɪɚɧɢɱɧɨɟ�ɭɫɥɨɜɢɟ�
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ɉɪɢ�ɷɬɨɦ�ɭɫɥɨɜɢɢ�ɞɨɫɬɢɝɚɟɬɫɹ�ɪɚɜɧɚɹ�ɫɬɨɢɦɨɫɬɶ�ɦɟɬɪɚ�ɛɭɪɟɧɢɹ�ɞɚɧɧɨɣ�ɤɨɪɨɧɤɢ�ɢ�ɛɚɡɵ�
ɫɪɚɜɧɟɧɢɹ��ɋ�ɭɱɟɬɨɦ�ɷɬɨɝɨ�ɭɫɥɨɜɢɹ��ɪɟɲɢɜ�ɭɪɚɜɧɟɧɢɟ�����ɩɨɥɭɱɢɦ�

� �

¸̧
¹

·
¨̈
©

§
��

��
 

WS

&%

W9

.&
4W

WP%$&
6 ���

S

6&%
%$&P64W

6.&
9

���� ���
 � ���

ɉɨ�ɮɨɪɦɭɥɚɦ�����ɢ�����ɨɩɪɟɞɟɥɹɸɬɫɹ�ɡɧɚɱɟɧɢɹ� �ɤɨɧɟɱɧɵɟ��ɞɥɢɧɵ�ɪɟɣɫɚ�ɢ�ɫɤɨɪɨɫɬɢ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɦɨɦɟɧɬɭ�ɟɝɨ�ɩɪɟɤɪɚɳɟɧɢɹ��ɉɪɟɞɟɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ�ɞɥɢɧɵ�ɪɟɣɫɚ��ɩɪɨɯɨɞɤɢ�
ɧɚ� ɤɨɪɨɧɤɭ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɡɦɟɧɟɧɢɹ�ɦɟɬɪɚ�ɛɭɪɟɧɢɹ�ɧɚ� ɛɚɡɟ� ɫɪɚɜɧɟɧɢɹ��ɩɨɥɭɱɟɧɧɵɟ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɚɧɧɵɯ�Ʉɚɣɪɚɤɤɭɦɫɤɨɣ�ȽɊɗ��9  �����ɦ�ɱ� ɫ  �����ɪɭɛ���Ʉ  �������W  ���ɱ��4  �
��±���ɪɭɛ�ɦ��ɪ  �����ɦ��ɇ  �����ɦ��P  �����ɪɭɛ����ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ��

ɂɡɦɟɧɟɧɢɟ�ɤɨɧɟɱɧɨɣ�ɞɥɢɧɵ�ɪɟɣɫɚ�ɨɬ�ɫɬɨɢɦɨɫɬɢ�ɦɟɬɪɚ�ɛɭɪɟɧɢɹ

ɋɬɨɢɦɨɫɬɶ� �� ɦ�
ɛɭɪɟɧɢɹ��ɪɭɛ�

�� �� �� �� ��

Ⱦɥɢɧɚ�ɪɟɣɫɚ��ɦ ����� ����� ����� ���� ����

Ⱥɧɚɥɢɡ�ɞɚɧɧɵɯ�ɬɚɛɥɢɰɵ ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɫɬɨɢɦɨɫɬɢ�ɨɞɧɨɝɨ�ɦɟɬɪɚ�ɛɭɪɟɧɢɹ�
ɧɚ�ɛɚɡɟ�ɫɪɚɜɧɟɧɢɹ��ɭɪɨɜɟɧɶ�ɤɨɧɟɱɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɞɥɢɧɵ�ɪɟɣɫɚ��ɩɪɨɯɨɞɤɢ��ɬɚɤɠɟ�ɫɧɢɠɚɟɬɫɹ�

ɉɨɥɭɱɟɧɧɵɟ� ɮɨɪɦɭɥɵ� ���� ɢ� ���� ɩɨɡɜɨɥɹɸɬ� ɧɟ� ɬɨɥɶɤɨ� ɨɩɪɟɞɟɥɢɬɶ� ɧɚɢɜɵɝɨɞɧɟɣɲɢɣ�
ɦɨɦɟɧɬ�ɩɪɟɤɪɚɳɟɧɢɹ�ɪɟɣɫɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɛɭɪɟɧɢɹ��ɧɨ�ɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ��ɫ�ɭɱɟɬɨɦ�
ɞɚɧɧɵɯ�ɩɪɟɞɵɞɭɳɟɝɨ�ɛɭɪɟɧɢɹ��ɨɩɬɢɦɚɥɶɧɵɟ�ɜɟɥɢɱɢɧɵ�ɩɪɨɯɨɞɤɢ�ɧɚ�ɤɨɪɨɧɤɭ��ɩɪɨɯɨɞɤɢ�ɡɚ�ɪɟɣɫ�
ɢ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ���ɱɬɨ�ɹɜɥɹɟɬɫɹ�ɧɟɨɛɯɨɞɢɦɨɣ�ɛɚɡɨɣ�ɞɥɹ�ɫɨɫɬɚɜɥɟɧɢɹ�ɩɪɨɝɪɚɦɦ�ɭɩɪɚɜɥɟɧɢɹ�ɢ�
ɨɩɬɢɦɢɡɚɰɢɢ�ɩɪɨɰɟɫɫɚ�ɭɩɪɚɜɥɟɧɢɹ�ɛɭɪɟɧɢɟɦ�

Ɉɛʉɪɭɧɬɨɜɚɧɨ�ɟɤɨɧɨɦɿɱɧɢɣ�ɤɪɢɬɟɪɿɣ�ɜɢɡɧɚɱɟɧɧɹ�ɦɨɦɟɧɬɭ�ɡɧɹɬɬɹ�ɚɥɦɚɡɧɨʀ�ɤɨɪɨɧɤɢ�ɡ�ɪɨɛɨɬɢ�
ɩɪɢ� ɛɭɪɿɧɧɿ� ɫɧɚɪɹɞɚɦɢ� ɡɿ� ɡɧɿɦɧɢɦɢ� ɤɟɪɧɨɩɪɢɣɦɚɱɚɦɢ�� Ɂɪɨɛɥɟɧɿ� ɪɨɡɪɚɯɭɧɤɢ� ɿ� ɨɬɪɢɦɚɧɿ� ɮɨɪɦɭɥɢ�
ɞɨɡɜɨɥɹɸɬɶ�ɜɢɡɧɚɱɢɬɢ�ɪɚɰɿɨɧɚɥɶɧɭ�ɬɪɢɜɚɥɿɫɬɶ�ɪɟɣɫɭ�ɿ�ɩɪɨɝɧɨɡɭɜɚɬɢ�ɨɩɬɢɦɚɥɶɧɿ�ɜɟɥɢɱɢɧɢ�ɩɪɨɯɨɞɤɢ�
ɧɚ�ɤɨɪɨɧɤɭ�ɿ�ɲɜɢɞɤɿɫɬɶ�ɛɭɪɿɧɧɹ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɚɥɦɚɡɧɢɣ� ɿɧɫɬɪɭɦɟɧɬ��ɛɭɪɿɧɧɹ��ɩɪɢɩɢɧɟɧɧɹ��ɩɪɢɣɦɚɱ�� ɡɧɿɦɧɢɣ��ɟɤɨɧɨɦɿɱɧɢɣ�
ɤɪɢɬɟɪɿɣ�



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə
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&5,7(5,$�2)�7+(�237,0$/�'85$7,21�:+(1�'5,//,1*�6+(//6�
:,7+�5(029$%/(�&25(�5(&(,9(5

-XVWLILHG�HFRQRPLF�FULWHULRQ�IRU�GHWHUPLQLQJ�WKH�WLPH�RI�ZLWKGUDZDO�GLDPRQG�GULOO�ELWV� IURP�ZRUN�
ZKHQ�GULOOLQJ�VKHOOV�ZLWK�UHPRYDEOH�FRUH�UHFHLYHU��7KH�FDOFXODWLRQV�DUH�PDGH�DQG� WKH�UHFHLYHG� IRUPXODV�
DOORZ�WR�GHWHUPLQH�WKH�UDWLRQDO�GXUDWLRQ�RI�WKH�IOLJKW�DQG�WR�SUHGLFW�WKH�RSWLPDO�YDOXH�RI�SHQHWUDWLRQ�WR�WKH�
FURZQ�DQG�WKH�GULOOLQJ�VSHHG�

.H\�ZRUGV� GLDPRQG�WRRO��GULOOLQJ��WHUPLQDWLRQ��UHFHLYHU��UHPRYDEOH��HFRQRPLF�FULWHULRQ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɭɞɸɤɨɜ� ɘ� ȿ��� ȼɥɚɫɸɤ ȼ� ɂ�� ɋɩɢɪɢɧ� ȼ� ɂ�� Ⱥɥɦɚɡɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ� ɞɥɹ� ɛɭɪɟɧɢɹ�

ɧɚɩɪɚɜɥɟɧɧɵɯ�ɢ�ɦɧɨɝɨɫɬɜɨɥɶɧɵɯ�ɫɤɜɚɠɢɧ� ± Ɍɭɥɚ��©Ƚɪɢɮ�ɢ�Ʉɨª������ ± ��� ɫ�
�� ȼɥɚɫɸɤ�ȼ� ɂ���Ȼɭɞɸɤɨɜ�ɘ� ȿ���ɋɩɢɪɢɧ�ȼ� ɂ��Ɍɟɯɧɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ�ɢ� ɬɟɯɧɨɥɨɝɢɢ�ɞɥɹ�

ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ��± Ɍɭɥɚ��©Ƚɪɢɮ�ɢ�Ʉª������ ± ��� ɫ�
�� Ƚɨɪɲɤɨɜ�Ʌ� Ʉ���Ƚɨɪɟɥɢɤɨɜ ȼ� Ƚ� Ɍɟɦɩɟɪɚɬɭɪɧɵɟ�ɪɟɠɢɦɵ�ɚɥɦɚɡɧɨɝɨ�ɛɭɪɟɧɢɹ� ±Ɇ��ɇɟɞɪɚ��

����� ± ����ɫ�
ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��ɞ�ɪ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ⱥ� Ⱥ��Ȼɨɪɢɫɟɜɢɱ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɜɵɫɲɟɟ�ɭɱɟɛɧɨɟ�ɡɚɜɟɞɟɧɢɟ ©�ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��ɝ��
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

Ɉ�ȼɁȺɂɆɈȾȿɃɋɌȼɂɂ�ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓȿȽɈ�ɂɋɌɊɍɆȿɇɌȺ�ɋ�ȽɈɊɇɈɃ�
ɉɈɊɈȾɈɃ�ɁȺȻɈə�ɋɄȼȺɀɂɇɕ�ɉɊɂ�ȻɍɊȿɇɂɂ�ɋ�ɉɈɋɌɈəɇɇɈɃ�ɂ�

ɂɆɉɍɅɖɋɇɈɃ�ɑȺɋɌɈɌɈɃ�ȼɊȺɓȿɇɂə

ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɨɬɪɟɧ�ɯɚɪɚɤɬɟɪ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɫ�ɝɨɪɧɨɣ�
ɩɨɪɨɞɨɣ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫ� ɪɚɡɧɵɦɢ� ɪɟɠɢɦɚɦɢ� ɜɪɚɳɟɧɢɹ� ± ɫ� ɩɨɫɬɨɹɧɧɨɣ� ɱɚɫɬɨɬɨɣ�
ɜɪɚɳɟɧɢɹ�ɢ�ɫ�ɢɦɩɭɥɶɫɧɨɣ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɢɧɫɬɪɭɦɟɧɬ��ɜɪɚɳɟɧɢɟ��ɱɚɫɬɨɬɚ��ɝɨɪɧɚɹ�ɩɨɪɨɞɚ��ɜɧɟɞɪɟɧɢɟ�

ɉɪɢ�ɫɨɜɦɟɫɬɧɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�ɩɚɪɚɦɟɬɪɨɜ�ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ�ɞɥɹ�ɞɚɧɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢ� ɫɜɨɣɫɬɜ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɮɨɪɦɢɪɭɟɬɫɹ� ɬɚɤɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɨɰɟɫɫɚ�
ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ�� ɤɨɬɨɪɵɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɜɧɟɞɪɟɧɢɟ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�
ɷɥɟɦɟɧɬɨɜ�

� ɬɨɥɳɢɧɚ�ɫɬɪɭɠɤɢ�
� ɝɥɭɛɢɧɚ�ɜɧɟɞɪɟɧɢɹ�ɪɟɡɰɚ�
� ɩɪɨɯɨɞɤɚ�ɧɚ�ɨɞɢɧ ɪɟɡɟɰ�ɧɚ���ɨɛɨɪɨɬ�
ɗɬɨ� ɫɩɪɚɜɟɞɥɢɜɨ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ�� ɤɨɝɞɚ� ɦɨɠɧɨ�

ɜɵɞɟɥɢɬɶ� ɝɥɭɛɢɧɭ� ɜɧɟɞɪɟɧɢɹ� ɟɞɢɧɢɱɧɨɝɨ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ�� ɬ�ɟ�ɞɥɹ� ɛɭɪɟɧɢɹ�
ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ�ɢ�ɥɨɩɚɫɬɧɵɦɢ�ɞɨɥɨɬɚɦɢ�

ȼ� ɫɥɭɱɚɟ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɜɵɞɟɥɢɬɶ� ɬɚɤɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɢɥɢ�� ɧɚɩɪɢɦɟɪ�� ɩɪɢ� ɛɭɪɟɧɢɢ�
ɚɥɦɚɡɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ��ɚɥɦɚɡɧɵɦɢ�ɢ�ɲɚɪɨɲɟɱɧɵɦɢ�ɞɨɥɨɬɚɦɢ�ɩɪɢɦɟɧɹɸɬ�ɬɚɤɨɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɩɪɨɰɟɫɫɚ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ��ɤɨɬɨɪɵɣ�ɧɚɡɵɜɚɸɬ�ɩɪɨɯɨɞɤɚ�ɡɚ�ɨɛɨɪɨɬ�

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɫɬɚɬɶɢ� ɹɜɥɹɟɬɫɹ� ɪɚɫɫɦɨɬɪɟɧɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɫ� ɝɨɪɧɨɣ� ɩɨɪɨɞɨɣ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫ�
ɩɨɫɬɨɹɧɧɨɣ�ɢ�ɢɦɩɭɥɶɫɧɨɣ�ɱɚɫɬɨɬɨɣ�ɜɪɚɳɟɧɢɹ��


