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ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

�� :HQWRUI�5�+�� -U��6RPH�6WXGLHV�RI�'LDPRQG�*URZWK�5DWHV����-��3K\V��&KHP� ± ��������� ± 1�
����± 3������±�����

�� ɂɝɧɚɬɶɤɨɜ Ⱦ� Ⱥ� Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɧɟɨɞɧɨɪɨɞɧɵɯ� ɞɟɬɚɥɹɯ�� ± Ʉɢɲɢɧɟɜ��
©ɒɬɢɢɧɰɚª� �����± ����ɫ�

�� ȼɚɧ�Ȼɸɪɟɧ��Ⱦɟɮɟɤɬɵ�ɜ�ɤɪɢɫɬɚɥɥɚɯ��± Ɇ���ɇɚɭɤɚ�������± ����ɫ�
�� ɉɪɨɯɨɪɨɜ� ɇ� ɇ�� Ɏɢɡɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɜ� ɦɟɬɚɥɥɚɯ� ɩɪɢ� ɫɜɚɪɤɟ� Ɍ� ��� ȼɧɭɬɪɟɧɧɢɟ�

ɧɚɩɪɹɠɟɧɢɹ��ɞɟɮɨɪɦɚɰɢɢ�ɢ�ɮɚɡɨɜɵɟ�ɩɪɟɜɪɚɳɟɧɢɹ ± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������² ����ɫ�
�� Ʉɨɱɟɝɚɪɨɜ� Ƚ� Ƚ�� ɇɟɭɩɪɭɝɨɫɬɶ� ɬɜɟɪɞɵɯ� ɬɟɥ� ɩɪɢ� ɦɚɥɵɯ� ɞɟɮɨɪɦɚɰɢɹɯ �� ɉɢɫɶɦɚ� ɜ�

ɀɌɎ� ± ����� ± ���± ȼɵɩ���� ± &����±���
�� Ɇɚɬɭɫɟɜɢɱ�Ʌ��ɇ���Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ�ɢɡ� ɪɚɫɬɜɨɪɨɜ� ɜ� ɯɢɦɢɱɟɫɤɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��±

Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ�± �����± ����ɫ�
�� Ɏɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɚɥɦɚɡɚ���ɋɩɪɚɜɨɱɧɢɤ��� ɉɨɞ��ɪɟɞ��ɇ� ȼ��ɇɨɜɢɤɨɜɚ�± Ʉ���ɇɚɭɤɨɜɚ�

Ⱦɭɦɤɚ������� ± ����ɫ�
�� Ɍɟɩɥɨɜɵɟ� ɫɜɨɣɫɬɜɚ� ɦɟɬɚɥɥɨɜ� ɢ� ɫɩɥɚɜɨɜ�� ɋɩɪɚɜɨɱɧɢɤ ��� Ʌ� ɇ�� Ʌɚɪɢɤɨɜ��

ɘ� Ɏ� ɘɪɱɟɧɤɨ� ± Ʉ���ɇɚɭɤɨɜɚ�ɞɭɦɤɚ��������± ����ɫ�
��� $QWKRQ\ 7��5���(IIHFWV�RI�LQFOXGHG�PDWHULDO�DQG�H[WULQVLF�LPSXULWLHV� LQ�PLQHUDO�ERGLHV���

*(� 5HVHDUFK� DQG� GHYHORSPHQW� FHQWUH ��� 7HFKQLFDO� UHSRUW�� ��&5'���± 0D\� �����±
&ODVV ��± ���S��

���Ɇɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɦɟɬɚɥɥɨɜ� ɢ� ɫɩɥɚɜɨɜ� �� ɋɩɪɚɜɨɱɧɢɤ� �� Ʌ� ȼ�� Ɍɢɯɨɧɨɜ��
ȼ� Ⱥ� Ʉɨɧɨɧɟɧɤɨ��Ƚ� ɂ� ɉɪɨɤɨɩɟɧɤɨ�ɢ�ɞɪ�± Ʉ�� ɇɚɭɤɨɜɚ�ɞɭɦɤɚ������� ± ����ɫ���

��� Ɂɚɣɰɟɜ� ȼ� Ɇ�� Ɏɢɡɢɤɚ� ɩɥɚɫɬɢɱɧɨɫɬɢ� ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢ� ɫɠɚɬɵɯ� ɤɪɢɫɬɚɥɥɨɜ�� Ʉ���
ɇɚɭɤɨɜɚ�ɞɭɦɤɚ�������± ����ɫ�

��� Ʉɭɡɧɟɰɨɜ� Ƚ� Ɏ�� Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɚɧɚɥɢɡ� ɜɫɩɭɱɢɜɚɧɢɹ� ɩɪɢ� ɨɬɠɢɝɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�
ɚɥɦɚɡɚ�� ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɵɯ� ɢɨɧɚɦɢ� ɜɨɞɨɪɨɞɚ ��� ɀɌɎ� ± ����� ±���� ± ȼɵɩ�� ��� ±
&� ���±�����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ����������������

ɂ��Ⱥ��Ȼɨɪɢɦɫɤɢɣ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ�

ȼɅɂəɇɂȿ�ɍɋɅɈȼɂɃ�ɋɂɇɌȿɁȺ�ɇȺ�ɆɈɊɎɈɅɈȽɂɘ�ȼɕɊɈɋɒɂɏ�ɇȺ�
ɁȺɌɊȺȼɄȺɏ�ɄɊɂɋɌȺɅɅɈȼ ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ�

ɂɫɫɥɟɞɨɜɚɧɨ� ɜɥɢɹɧɢɟ� ɭɫɥɨɜɢɣ� ɫɢɧɬɟɡɚ� ɧɚ� ɦɨɪɮɨɥɨɝɢɸ ɜɵɪɨɫɲɢɯ� ɧɚ� ɡɚɬɪɚɜɤɚɯ� ɤɪɢɫɬɚɥɥɨɜ�
ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ���ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɨɛɪɚɡɨɜɚɧɢɹ�ɤɪɢɫɬɚɥɥɨɜ�ɤɭɛɢɱɟɫɤɨɝɨ�
ɧɢɬɪɢɞɚ� ɛɨɪɚ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɮɨɪɦɟ� ɞɜɨɣɧɢɤɨɜ�� ɚ� ɬɚɤɠɟ� ɧɟɡɚɤɨɧɨɦɟɪɧɵɯ� ɢ� ɩɚɪɚɥɥɟɥɶɧɵɯ�
ɫɪɨɫɬɤɨɜ�ɹɜɥɹɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɩɨɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɡɨɧɟ�ɢɯ�ɪɨɫɬɚ�ɩɪɢ�ɫɢɧɬɟɡɟ��

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɤɪɢɫɬɚɥɥ�ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɦɨɪɮɨɥɨɝɢɹ�ɤɪɢɫɬɚɥɥɚ��ɡɚɬɪɚɜɨɱɧɵɣ�
ɤɪɢɫɬɚɥɥ��ɡɚɬɪɚɜɤɚ���ɩɨɥɟ�ɬɟɦɩɟɪɚɬɭɪɵ��ɚɩɩɚɪɚɬ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ���ɪɟɚɤɰɢɨɧɧɚɹ�ɹɱɟɣɤɚ�

ȼɜɟɞɟɧɢɟ
ɋɢɧɬɟɡ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ� �ɫ%1�� ɨɫɭɳɟɫɬɜɥɹɸɬ� ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� ɢ�

ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ� ɨɛɥɚɫɬɢ� ɟɝɨ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ� >�@�� ȼ� ɤɚɱɟɫɬɜɟ�



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɤɨɦɩɨɧɟɧɬɨɜ�ɪɟɚɤɰɢɨɧɧɨɣ�ɲɢɯɬɵ�ɩɪɢ�ɫɢɧɬɟɡɟ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɢɫɩɨɥɶɡɭɸɬ�ɪɚɡɥɢɱɧɵɟ�ɛɨɪ� ɢ�
ɚɡɨɬɫɨɞɟɪɠɚɳɢɟ� ɫɨɟɞɢɧɟɧɢɹ� �ɨɛɵɱɧɨ� ɝɟɤɫɚɝɨɧɚɥɶɧɵɣ� ɧɢɬɪɢɞ� ɛɨɪɚ� ± Į%1��� ɚ� ɬɚɤɠɟ�
ɢɧɢɰɢɚɬɨɪɵ�ɢ�ɦɨɞɢɮɢɤɚɬɨɪɵ�ɩɪɟɜɪɚɳɟɧɢɹ�Į%1ĺɫ%1�ɪɚɡɥɢɱɧɨɝɨ�ɫɨɫɬɚɜɚ��

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɤɪɢɫɬɚɥɥɨɜ� ɫ%1� ɩɪɢɦɟɧɹɸɬ� ɚɩɩɚɪɚɬɵ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȼȾ��
ɪɚɡɥɢɱɧɵɯ� ɤɨɧɫɬɪɭɤɰɢɣ >�@�� ɫɩɨɫɨɛɧɵɟ� ɫɨɡɞɚɜɚɬɶ� ɧɟɨɛɯɨɞɢɦɵɟ� ɞɥɹ� ɫɢɧɬɟɡɚ� ɜɵɫɨɤɨɟ�
ɞɚɜɥɟɧɢɟ�ɢ�ɜɵɫɨɤɭɸ�ɬɟɦɩɟɪɚɬɭɪɭ��

ɉɨɥɭɱɟɧɧɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɫɢɧɬɟɡɚ� ɤɪɢɫɬɚɥɥɵ� ɫ%1� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɦɧɨɝɨɨɛɪɚɡɢɟɦ�
ɮɨɪɦ�� ɲɢɪɨɤɢɦ� ɞɢɚɩɚɡɨɧɨɦ� ɪɚɡɦɟɪɨɜ� ɢ� ɪɚɡɥɢɱɧɵɦɢ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɦɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�>�@�

Ʉɚɤ� ɨɬɦɟɱɟɧɨ� ɜ� >�@�� ɪɟɚɥɶɧɵɟ� ɮɨɪɦɵ� ɪɨɫɬɚ� ɤɪɢɫɬɚɥɥɨɜ� ɜɫɟɝɞɚ� ɨɬɪɚɠɚɸɬ� ɜɥɢɹɧɢɟ�
ɜɧɟɲɧɢɯ� ɭɫɥɨɜɢɣ�� ɩɨɥɨɠɟɧɢɟ� ɤɪɢɫɬɚɥɥɚ� ɜɨ� ɜɪɟɦɹ� ɪɨɫɬɚ�� ɧɚɥɢɱɢɟ� ɫɨɫɟɞɧɢɯ� ɤɪɢɫɬɚɥɥɨɜ��
ɜɥɢɹɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɯ� ɩɨɬɨɤɨɜ�� ɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɢɥɢ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɨɬɜɨɞɚ� ɬɟɩɥɚ� ɨɬ�
ɪɚɫɬɭɳɟɝɨ� ɤɪɢɫɬɚɥɥɚ�� ɜɹɡɤɨɫɬɶ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɧɚɥɢɱɢɟ� ɤɨɥɟɛɚɧɢɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ�
ɦɧɨɠɟɫɬɜɨ�ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ��ɢɡɦɟɧɹɸɳɢɯ�ɮɨɪɦɭ�ɪɚɫɬɭɳɟɝɨ�ɤɪɢɫɬɚɥɥɚ�

ȼ� ɫɢɥɭ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ȺȼȾ� ɜ� ɪɟɚɤɰɢɨɧɧɨɣ�ɲɢɯɬɟ�� ɪɚɡɦɟɳɚɟɦɨɣ� ɜ� ɟɝɨ�
ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɟ��Ɋə���ɩɪɢ�ɫɢɧɬɟɡɟ�ɫ%1�ɫɨɡɞɚɸɬɫɹ�ɧɟɨɞɧɨɪɨɞɧɵɟ�ɩɨ�ɜɟɥɢɱɢɧɟ�ɩɨɥɹ�ɞɚɜɥɟɧɢɹ�
ɢ� ɨɫɨɛɟɧɧɨ� ɬɟɦɩɟɪɚɬɭɪɵ� >�@�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɤɚɠɞɵɣ� ɥɨɤɚɥɶɧɵɣ� ɨɛɴɟɦ� Ɋə�� ɜ� ɤɨɬɨɪɨɦ�
ɡɚɪɨɠɞɚɟɬɫɹ�ɢ�ɪɚɫɬɟɬ�ɤɪɢɫɬɚɥɥ�ɫ%1��ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ��ɯɚɪɚɤɬɟɪɧɵɦɢ�ɞɥɹ�ɷɬɨɝɨ�
ɨɛɴɟɦɚ� ɭɫɥɨɜɢɹɦɢ� ɪɨɫɬɚ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɢɧɬɟɡɚ� ɩɨɥɭɱɚɸɬ� ɤɪɢɫɬɚɥɥɵ� ɫ%1�� ɪɚɡɥɢɱɚɸɳɢɟɫɹ�
ɪɚɡɦɟɪɚɦɢ��ɝɚɛɢɬɭɫɨɦ�ɢ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�>�@��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜɫɹ�ɦɚɫɫɚ�
ɤɪɢɫɬɚɥɥɨɜ�� ɩɨɥɭɱɚɟɦɵɯ� ɩɪɢ� ɨɞɢɧɚɤɨɜɵɯ� ɭɫɥɨɜɢɹɯ� ɫɢɧɬɟɡɚ� ɜ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɩɪɨɜɨɞɢɦɵɯ�
ɷɤɫɩɟɪɢɦɟɧɬɚɯ��ɧɟɡɧɚɱɢɬɟɥɶɧɨ�ɪɚɡɥɢɱɚɟɬɫɹ�ɩɨ�ɭɤɚɡɚɧɧɵɦ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�

Ɉɞɧɢɦ�ɢɡ�ɷɮɮɟɤɬɢɜɧɵɯ�ɫɩɨɫɨɛɨɜ�ɧɚɩɪɚɜɥɟɧɧɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɫɜɨɣɫɬɜɚ�ɩɨɥɭɱɚɟɦɵɯ�ɩɪɢ�
ɫɢɧɬɟɡɟ� ɤɪɢɫɬɚɥɥɨɜ� ɫ%1� ɹɜɥɹɟɬɫɹ� ɜɜɟɞɟɧɢɟ� ɜ� ɢɫɯɨɞɧɭɸ� ɪɟɚɤɰɢɨɧɧɭɸ� ɲɢɯɬɭ� ɡɚɬɪɚɜɨɱɧɵɯ�
ɤɪɢɫɬɚɥɥɨɜ� �ɞɚɥɟɟ� ± ɡɚɬɪɚɜɨɤ�� >�@�� ɜ� ɤɚɱɟɫɬɜɟ� ɤɨɬɨɪɵɯ� ɱɚɫɬɨ� ɩɪɢɦɟɧɹɸɬ� ɫ%1�� ɉɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɡɚɬɪɚɜɨɤ� ɜ�ɩɪɨɰɟɫɫɟ� ɫɢɧɬɟɡɚ� ɨɞɧɨɜɪɟɦɟɧɧɨ�ɩɪɨɢɫɯɨɞɢɬ� ɞɜɚ�ɩɪɨɰɟɫɫɚ� ± ɪɨɫɬ�
ɤɪɢɫɬɚɥɥɨɜ�ɧɚ�ɡɚɬɪɚɜɤɚɯ�ɢ�ɨɛɪɚɡɨɜɚɧɢɟ�ɤɪɢɫɬɚɥɥɨɜ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɫɩɨɧɬɚɧɧɨɣ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��
ɉɨɥɭɱɚɟɦɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɭɤɚɡɚɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɤɪɢɫɬɚɥɥɵ� ɫ%1� ɫɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɸɬɫɹ�
ɦɨɪɮɨɥɨɝɢɟɣ� >�@�� Ɍɚɤ�� ɤɪɢɫɬɚɥɥɵ� ɫ%1�� ɜɵɪɨɫɲɢɟ� ɧɚ� ɡɚɬɪɚɜɤɚɯ�� ɩɪɟɞɫɬɚɜɥɟɧɵ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɞɜɨɣɧɢɤɚɦɢ�� ɧɚɪɨɫɬɚɦɢ�� ɚ� ɬɚɤɠɟ� ɧɟɡɚɤɨɧɨɦɟɪɧɵɦɢ� ɢ� ɩɚɪɚɥɥɟɥɶɧɵɦɢ�
ɫɪɨɫɬɤɚɦɢ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɫɨɞɟɪɠɚɧɢɟ�ɬɚɤɢɯ�ɤɪɢɫɬɚɥɥɨɜ�ɜ�ɩɪɨɞɭɤɬɟ�ɫɢɧɬɟɡɚ��ɩɨɥɭɱɟɧɧɨɦ�ɛɟɡ�
ɩɪɢɦɟɧɟɧɢɹ�ɡɚɬɪɚɜɨɤ��ɧɟɡɧɚɱɢɬɟɥɶɧɨ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɨɩɪɟɞɟɥɢɬɶ� ɨɫɧɨɜɧɵɟ� ɮɚɤɬɨɪɵ� ɨɛɪɚɡɨɜɚɧɢɹ� ɦɨɪɮɨɥɨɝɢɢ��
ɯɚɪɚɤɬɟɪɧɨɣ�ɞɥɹ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1��ɜɵɪɨɫɲɢɯ�ɧɚ�ɡɚɬɪɚɜɤɚɯ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɋɢɧɬɟɡ� ɫ%1� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɜ� ȺȼȾ� ɬɢɩɚ� ©ɧɚɤɨɜɚɥɶɧɢ� ɫ� ɭɝɥɭɛɥɟɧɢɹɦɢª� >�@� ɫɨ�

ɫɬɚɥɶɧɵɦɢ� ɦɚɬɪɢɰɚɦɢ�� Ɋɟɚɤɰɢɨɧɧɵɣ� ɨɛɴɟɦɨɦ� ȺȼȾ� ɫɨɫɬɚɜɥɹɥ� ��� ɫɦ��� Ⱥɩɩɚɪɚɬɵ� ɛɵɥɢ�
ɨɫɧɚɳɟɧɵ�Ɋə�ɞɜɭɯ�ɤɨɧɫɬɪɭɤɰɢɣ� ± ɫ�ɧɚɝɪɟɜɚɬɟɥɹɦɢ�ɜ�ɮɨɪɦɟ�ɫɬɟɪɠɧɹ�ɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ�
ɧɚɝɪɟɜɚɬɟɥɹɦɢ� �ɪɢɫ�� ���� ɜ� ɤɨɬɨɪɵɯ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɫ%1� ɫɨɡɞɚɜɚɥɢɫɶ� ɪɚɡɥɢɱɧɵɟ� ɩɨɥɹ�
ɬɟɦɩɟɪɚɬɭɪɵ��ɤɚɤ�ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ����>�@��Ɍɟɦɩɟɪɚɬɭɪɭ�ɜ�ȺȼȾ�ɨɩɪɟɞɟɥɹɥɢ�ɪɚɫɱɟɬɧɨ�ɦɟɬɨɞɨɦ�
ɤɨɧɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ��

ȼɫɟ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɩɨ� ɫɢɧɬɟɡɭ� ɫ%1� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɨɞɧɨɦ� ɢ� ɬɨɦ� ɠɟ� ɭɫɢɥɢɢ� ɫɠɚɬɢɹ�
ȺȼȾ� ɩɪɟɫɫɨɦ� ɢ� ɦɨɳɧɨɫɬɢ� ɬɨɤɚ� ɧɚɝɪɟɜɚɧɢɹ� :�� ɩɪɢ� ɤɨɬɨɪɨɣ� ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ� ɧɚɢɛɨɥɟɟ�
ɪɚɜɧɨɦɟɪɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɤɪɢɫɬɚɥɥɨɜ� ɫ%1� ɩɨ� ɜɫɟɦɭ� ɪɨɫɬɨɜɨɦɭ� ɨɛɴɟɦɭ� Ɋə�� ɤɨɬɨɪɨɟ�
ɨɩɪɟɞɟɥɹɥɢ� ɜɢɡɭɚɥɶɧɨ�� ɉɪɢ� ɫɢɧɬɟɡɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɪɟɚɤɰɢɨɧɧɭɸ� ɲɢɯɬɭ�� ɫɨɫɬɨɹɳɭɸ� ɢɡ�
ɝɨɦɨɝɟɧɧɨɣ�ɫɦɟɫɢ�ɤɨɦɩɨɧɟɧɬɨɜ�ɩɨɪɨɲɤɨɜ�>�@��Ɉɛɳɚɹ�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɧɚɝɪɟɜɚɧɢɹ�ɪɟɚɤɰɢɨɧɧɨɣ�
ɲɢɯɬɵ�ɩɪɢ�ɫɢɧɬɟɡɟ�ɫ%1�ɜɨ�ɜɫɟɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɨɫɬɚɜɥɹɥɚ�����ɫ��
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Ɋɢɫ�� ��� ɋɯɟɦɵ� ȺȼȾ� ɜ� ɫɠɚɬɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɨɫɧɚɳɟɧɧɵɯ� ɪɟɚɤɰɢɨɧɧɵɦɢ� ɹɱɟɣɤɚɦɢ� ɫ�
ɧɚɝɪɟɜɚɬɟɥɟɦ�� ɚ� ± ɜ� ɮɨɪɦɟ� ɫɬɟɪɠɧɹ�� ɛ� ± ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�� �� ± ɤɨɧɬɟɣɧɟɪ�� �� ±
ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɚɹ� ɲɚɣɛɚ�� �� ± ɧɚɝɪɟɜɚɬɟɥɶ�� �� ± ɛɪɢɤɟɬ� ɢɡ� ɪɟɚɤɰɢɨɧɧɨɣ� ɲɢɯɬɵ�� �� ±
ɭɩɥɨɬɧɟɧɢɟ�ɢɡ�ɭɩɪɭɝɨ�ɩɥɚɫɬɢɱɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ
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Ɋɢɫ�����ɉɨɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢ�ɫɢɧɬɟɡɟ�ɫ%1�ɜ�Ɋə�ɫ�ɧɚɝɪɟɜɚɬɟɥɟɦ� ɚ�± ɜ�ɮɨɪɦɟ�ɫɬɟɪɠɧɹ��ɛ�±
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�

Ʉɪɢɫɬɚɥɥɵ� ɫ%1� ɢɡɜɥɟɤɚɥɢ� ɢɡ� ɩɪɨɞɭɤɬɚ� ɫɢɧɬɟɡɚ� ɩɨ� ɨɛɳɟɩɪɢɧɹɬɨɣ� ɬɟɯɧɨɥɨɝɢɢ��
Ɂɟɪɧɨɜɨɣ�ɫɨɫɬɚɜ�ɤɪɢɫɬɚɥɥɨɜ�ɢ�ɢɯ�ɩɨɤɚɡɚɬɟɥɶ�ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɫɬɚɬɢɱɟɫɤɨɦ�ɫɠɚɬɢɢ�ɨɩɪɟɞɟɥɹɥɢ�
ɩɨ�ɫɬɚɧɞɚɪɬɧɵɦ�ɦɟɬɨɞɢɤɚɦ�>�@�

Ɇɨɪɮɨɥɨɝɢɸ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɢɡɭɱɚɥɢ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɨɩɬɢɱɟɫɤɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ�ɆȻɋ�
���� ɨɫɧɚɳɟɧɧɨɝɨ� ɰɢɮɪɨɜɨɣ� ɜɢɞɟɨɤɚɦɟɪɨɣ�� ɢ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɦɢɤɪɨɫɤɨɩɚ =(,66 (92� ��;93�
ɮɢɪɦɵ�©=(,66ª��

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
ɉɪɨɜɟɥɢ� ɱɟɬɵɪɟ� � ɫɟɪɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� � ɩɨ� ɫɢɧɬɟɡɭ� ɫ%1� �ɫɟɪɢɢ� Ⱥ±Ƚ��� ɤɨɬɨɪɵɟ�

ɪɚɡɥɢɱɚɥɢɫɶ� ɤɨɧɫɬɪɭɤɰɢɟɣ� Ɋə� ɢ� ɫɯɟɦɨɣ� ɧɚɝɪɟɜɚɧɢɹ� ɪɟɚɤɰɢɨɧɧɨɣ� ɲɢɯɬɵ�� Ʉɚɠɞɚɹ� ɫɟɪɢɹ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɫɨɫɬɨɹɥɚ�ɢɡ�ɩɹɬɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɩɪɨɜɨɞɢɦɵɯ�ɨɞɢɧɚɤɨɜɵɯ�ɨɩɵɬɨɜ� ɜ�ɰɟɥɹɯ�
ɩɨɜɵɲɟɧɢɹ�ɞɨɫɬɨɜɟɪɧɨɫɬɢ�ɩɨɥɭɱɟɧɧɵɯ��ɪɟɡɭɥɶɬɚɬɨɜ��ȼ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɣ�Ⱥ±ȼ ɩɪɢɦɟɧɹɥɢ��
Ɋə�� ɫɯɟɦɚ� ɤɨɬɨɪɵɯ�ɩɨɤɚɡɚɧɚ�ɧɚ� ɪɢɫ�� ��� ɚ�� ɚ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫɟɪɢɢ�Ƚ ± Ɋə�� ɫɯɟɦɵ�ɤɨɬɨɪɵɯ�
ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����ɚ��ɛ��



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

Ɋɚɫɫɦɨɬɪɢɦ� ɪɟɡɭɥɶɬɚɬɵ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɫɟɪɢɣ� Ⱥ±ȼ�� ɤɨɬɨɪɵɟ� ɪɚɡɥɢɱɚɥɢɫɶ� ɫɯɟɦɨɣ�
ɧɚɝɪɟɜɚɧɢɹ� ɪɟɚɤɰɢɨɧɧɨɣ� ɲɢɯɬɵ� �ɪɢɫ�� ���� ɋɢɧɬɟɡ� ɫ%1� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɦɨɳɧɨɫɬɢ� ɬɨɤɚ�
ɧɚɝɪɟɜɚɧɢɹ�:��
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ɝ
Ɋɢɫ�����ɋɯɟɦɵ�ɧɚɝɪɟɜɚɧɢɹ�ɪɟɚɤɰɢɨɧɧɨɣ�ɲɢɯɬɵ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɣ� ɚ�± Ⱥ��ɛ�± Ȼ��ɜ��ɝ�± ȼ

ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɫɟɪɢɢ� Ⱥ �ɫɦ�� ɪɢɫ�� ��� ɚ��� ɤɨɬɨɪɚɹ� ɹɜɥɹɥɚɫɶ� � ɛɚɡɨɣ�
ɫɪɚɜɧɟɧɢɹ��ɫɢɧɬɟɡ�ɫ%1�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɫɯɟɦɟ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɣ�ɦɨɳɧɨɫɬɢ�ɬɨɤɚ�
ɧɚɝɪɟɜɚɧɢɹ� ɢ� ɩɨɫɬɨɹɧɧɨɦ� ɭɫɢɥɢɢ� ɫɠɚɬɢɹ� ȺȼȾ� ɩɪɟɫɫɨɦ� ɜ� ɬɟɱɟɧɢɟ� ɜɫɟɝɨ� ɫɢɧɬɟɡɚ� ɩɪɢ�
ɞɥɢɬɟɥɶɧɨɫɬɢ�W� ± W�  �����ɫ���Ɂɚɬɪɚɜɤɢ�ɩɪɢ�ɫɢɧɬɟɡɟ�ɧɟ�ɩɪɢɦɟɧɹɥɢ�

ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫɟɪɢɢ�Ȼ �ɫɦ��ɪɢɫ�����ɛ��ɪɟɚɤɰɢɨɧɧɭɸ�ɲɢɯɬɭ�ɧɚɝɪɟɜɚɥɢ�
ɜ�ɞɜɚ�ɷɬɚɩɚ�ɩɪɢ�ɦɨɳɧɨɫɬɢ�ɬɨɤɚ�ɧɚɝɪɟɜɚɧɢɹ�:���ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɫɩɨɧɬɚɧɧɵɣ�
ɫɢɧɬɟɡ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɩɪɢ�W� ± W�  ����ɫ��ɉɨɫɥɟ�ɷɬɨɝɨ�ɫɢɧɬɟɡ�ɜɪɟɦɟɧɧɨ�ɩɪɟɤɪɚɳɚɥɢ��ɞɥɹ�ɱɟɝɨ�
ɪɟɚɤɰɢɨɧɧɭɸ�ɲɢɯɬɭ� ɨɯɥɚɠɞɚɥɢ�� ɫɧɢɠɚɹ�ɦɨɳɧɨɫɬɶ� ɬɨɤɚ� ɧɚɝɪɟɜɚɧɢɹ� ɞɨ�:�  � ���:� ɩɪɢ� W� ±
W�  �� ɫ���Ɂɚɬɟɦ��ɜɬɨɪɨɣ�ɷɬɚɩ���ɪɟɚɤɰɢɨɧɧɭɸ�ɲɢɯɬɭ��ɭɠɟ�ɫɨɞɟɪɠɚɳɭɸ�ɤɪɢɫɬɚɥɥɵ�ɫ%1� ɫɧɨɜɚ�
ɧɚɝɪɟɜɚɥɢ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɢɧɬɟɡɚ��ɞɥɹ�ɱɟɝɨ�ɩɨɜɵɲɚɥɢ�ɦɨɳɧɨɫɬɶ�ɬɨɤɚ�ɧɚɝɪɟɜɚɧɢɹ�ɞɨ�:� ɩɪɢ�
W� ± W�  ��� ɫ��ɉɪɢ�ɷɬɨɦ�ɜɨɡɨɛɧɨɜɥɹɥɫɹ�ɪɨɫɬ�ɤɪɢɫɬɚɥɥɨɜ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɪɚɧɟɟ�ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ�
ɤɪɢɫɬɚɥɥɵ� ɫ%1� ɜɵɩɨɥɧɹɥɢ� ɪɨɥɶ� ɡɚɬɪɚɜɨɤ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɛɳɚɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɧɬɟɡɚ�
ɤɪɢɫɬɚɥɥɨɜ� ɫ%1� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫɟɪɢɢ� Ȼ ɫɨɫɬɚɜɥɹɥɚ� ���� ɫ�� Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɭɫɥɨɜɢɹ� ɪɨɫɬɚ�
ɤɪɢɫɬɚɥɥɨɜ�ɧɚ�ɩɟɪɜɵɯ�ɞɜɭɯ�ɷɬɚɩɚɯ�ɫɢɧɬɟɡɚ�ɧɟ�ɢɡɦɟɧɹɥɢɫɶ�

ȼ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɢ�ȼ �ɫɦ��ɪɢɫ�����ɜ��ɝ��ɫɢɧɬɟɡ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɬɚɤɠɟ�ɨɫɭɳɟɫɬɜɥɹɥɢ�
ɜ�ɞɜɚ�ɷɬɚɩɚ��



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ��ɫɦ��ɪɢɫ�����ɜ��ɩɪɨɜɨɞɢɥɢ�ɫɢɧɬɟɡ�ɫ%1�ɩɪɢ�W� ± W�  ����ɫ��ɤɚɤ�ɧɚ�ɩɟɪɜɨɦ�
ɷɬɚɩɟ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫɟɪɢɢ�Ȼ��Ɂɚɬɟɦ�ɢɡ�ɩɨɥɭɱɟɧɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɫɢɧɬɟɡɚ�ɢɡɜɥɟɤɚɥɢ�ɤɪɢɫɬɚɥɥɵ�

ɫ%1�� ɤɨɬɨɪɵɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɜ�
ɤɚɱɟɫɬɜɟ�ɡɚɬɪɚɜɨɤ��ɧɚ�ɜɬɨɪɨɦ�ɷɬɚɩɟ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɪɢ�W� ± W�  �����ɫ�ɢ�
ɦɨɳɧɨɫɬɢ�ɬɨɤɚ�ɧɚɝɪɟɜɚɧɢɹ�:� �ɫɦ��
ɪɢɫ�� ��� ɝ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɛɳɚɹ�
ɞɥɢɬɟɥɶɧɨɫɬɶ� ɫɢɧɬɟɡɚ� ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɢ�ȼ ɫɨɫɬɚɜɥɹɥɚ�
����ɫ��

Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɭɫɥɨɜɢɹ�
ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɪɨɫɬɚ� ɤɪɢɫɬɚɥɥɨɜ�
ɫ%1� ɧɚ� ɩɟɪɜɵɯ� ɷɬɚɩɚɯ� ɫɢɧɬɟɡɚ� ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫɟɪɢɣ� Ȼ ɢ� ȼ ɛɵɥɢ�
ɢɞɟɧɬɢɱɧɵ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��
ɤɨɥɢɱɟɫɬɜɨ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɩɨɥɭɱɟɧɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ�
ɪɚɡɥɢɱɚɥɢɫɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɇɚ�
ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɫɢɧɬɟɡɚ� ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫɟɪɢɢ� ȼ ɭɫɥɨɜɢɹ�
ɪɨɫɬɚ� ɞɥɹ� ɜɫɟɣ� ɦɚɫɫɵ� ɤɪɢɫɬɚɥɥɨɜ�
ɡɚɬɪɚɜɨɤ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜ�Ɋə��ɧɟ�
ɨɬɥɢɱɚɥɢɫɶ�ɨɬ�ɭɫɥɨɜɢɣ�ɢɯ�ɪɨɫɬɚ�ɧɚ�
ɩɟɪɜɨɦ� ɷɬɚɩɟ�� ɬɨɝɞɚ� ɤɚɤ� ɭɫɥɨɜɢɹ�
ɪɨɫɬɚ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɨɬɞɟɥɶɧɨ�
ɜɡɹɬɨɝɨ�ɤɪɢɫɬɚɥɥɚ�ɧɚ�ɜɬɨɪɨɦ�ɷɬɚɩɟ�
ɛɵɥɢ� ɞɪɭɝɢɦɢ�� ɩɨɫɤɨɥɶɤɭ�
ɢɡɦɟɧɹɥɨɫɶ� ɦɟɫɬɨ� ɪɚɫɩɨɥɨɠɟɧɢɹ�

ɤɪɢɫɬɚɥɥɚ�ɜ�Ɋə�ɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ���ɥɨɤɚɥɶɧɨɟ�ɩɨɥɟ�ɬɟɦɩɟɪɚɬɭɪɵ��ɜ�ɤɨɬɨɪɨɦ�ɪɨɫ�ɷɬɨɬ�ɤɪɢɫɬɚɥɥ�
Ɋɚɫɫɦɨɬɪɢɦ� ɩɨɞɪɨɛɧɟɟ� ɧɟɤɨɬɨɪɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɪɢɫɬɚɥɥɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɜ�

ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɣ�Ⱥ±ȼ�
Ɂɧɚɱɟɧɢɹ� ɫɬɟɩɟɧɢ� ɩɪɟɜɪɚɳɟɧɢɹ� Į%1ĺɫ%1� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫɟɪɢɣ�Ⱥ±ȼ ɪɚɡɥɢɱɚɥɢɫɶ�

ɧɟɡɧɚɱɢɬɟɥɶɧɨ�ɢ�ɫɨɫɬɚɜɥɹɥɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ������������ɢ������ɦɚɫ�����ɋɬɟɩɟɧɶ�ɩɪɟɜɪɚɳɟɧɢɹ�
Į%1ĺɫ%1�ɧɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫɟɪɢɢ�ȼ ɫɨɫɬɚɜɥɹɥɚ������ɦɚɫ����

Ɂɟɪɧɨɜɨɣ�ɫɨɫɬɚɜ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1��ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɣ�Ⱥ±ȼ� ɩɨɤɚɡɚɧ�ɧɚ�
ɪɢɫ����

ɉɨɤɚɡɚɬɟɥɶ�ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɫɬɚɬɢɱɟɫɤɨɦ�ɫɠɚɬɢɢ�ɢ�ɤɨɷɮɮɢɰɢɟɧɬ�ɮɨɪɦɵ�ɞɥɹ�ɤɪɢɫɬɚɥɥɨɜ�
ɫ%1�ɧɟɤɨɬɨɪɵɯ�ɡɟɪɧɢɫɬɨɫɬɟɣ��ɜɵɞɟɥɟɧɧɵɯ�ɢɡ�ɩɪɨɞɭɤɬɨɜ�ɫɢɧɬɟɡɚ��ɩɪɢɜɟɞɟɧɵ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɜ�ɬɚɛɥ����ɢ����

Ɍɚɛɥɢɰɚ �� ɉɨɤɚɡɚɬɟɥɶ�ɩɪɨɱɧɨɫɬɢ�ɩɪɢ�ɫɬɚɬɢɱɟɫɤɨɦ�ɫɠɚɬɢɢ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɪɚɡɥɢɱɧɵɯ�
ɡɟɪɧɢɫɬɨɫɬɟɣ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɣ�Ⱥ±ȼ

ɋɟɪɢɹ
ɷɤɫɩɟɪɢɦɟɧɬɚ

ɉɨɤɚɡɚɬɟɥɶ�ɩɪɨɱɧɨɫɬɢ��ɇ��ɞɥɹ�ɤɪɢɫɬɚɥɥɨɜ�ɡɟɪɧɢɫɬɨɫɬɶɸ

������� ������� ������
Ⱥ ���� ���� ���
Ȼ ���� ��� ���
ȼ ��� ��� ���

Ɋɢɫ�����Ɂɟɪɧɨɜɨɣ�ɫɨɫɬɚɜ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1��ɩɨɥɭɱɟɧɧɵɯ�
ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ��ɫɟɪɢɣ��ɚ�± Ⱥ��ɛ�± Ȼ��ɜ��ɝ�± ȼ



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

Ɍɚɛɥɢɰɚ �� Ʉɨɷɮɮɢɰɢɟɧɬ�ɮɨɪɦɵ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɪɚɡɥɢɱɧɵɯ�ɡɟɪɧɢɫɬɨɫɬɟɣ�ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɣ�Ⱥ±ȼ

ɋɟɪɢɹ
ɷɤɫɩɟɪɢɦɟɧɬɚ

Ʉɨɷɮɮɢɰɢɟɧɬ�ɮɨɪɦɵ�ɞɥɹ�ɤɪɢɫɬɚɥɥɨɜ�ɡɟɪɧɢɫɬɨɫɬɶɸ

������� ������� ������

Ⱥ ���� ���� ����
Ȼ ���� ���� ����
ȼ ���� ���� ����

ɋɨɝɥɚɫɧɨ�ɩɨɥɭɱɟɧɧɵɦ�ɪɟɡɭɥɶɬɚɬɚɦ�ɤɪɢɫɬɚɥɥɵ�ɫɟɪɢɢ�ȼ ɢɦɟɸɬ�ɧɚɢɛɨɥɟɟ�ɢɡɨɦɟɬɪɢɱɧɭɸ�
ɮɨɪɦɭ�

ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɛɨɥɟɟ� ɧɢɡɤɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɨɱɧɨɫɬɢ� ɩɪɢ� ɫɬɚɬɢɱɟɫɤɨɦ� ɫɠɚɬɢɢ�
ɤɪɢɫɬɚɥɥɨɜ� ɫɟɪɢɢ� ȼ ɨɛɭɫɥɨɜɥɟɧ� ɦɟɧɶɲɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɜ� ɧɢɯ� ɤɪɢɫɬɚɥɥɨɜ� ɩɥɚɫɬɢɧɱɚɬɨɣ�
ɮɨɪɦɵ��ɞɥɹ�ɤɨɬɨɪɵɯ�ɯɚɪɚɤɬɟɪɟɧ�ɛɨɥɟɟ�ɜɵɫɨɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɩɪɨɱɧɨɫɬɢ�

Ɉɛɳɢɣ�ɜɢɞ�ɤɪɢɫɬɚɥɥɵ�ɫ%1�ɫɟɪɢɣ�Ⱥ±ȼ ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫ�����

ɚ�������������������������������������������������������� ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɡɟɪɧɢɫɬɨɫɬɶɸ���������ɫɟɪɢɣ� ɚ�± Ⱥ��Ȼ��ɛ�± ȼ

ɂɡɭɱɟɧɢɟ�ɦɨɪɮɨɥɨɝɢɢ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɩɨɤɚɡɚɥɨ�ɫɥɟɞɭɸɳɟɟ�
Ʉɪɢɫɬɚɥɥɵ� ɫ%1� ɫɟɪɢɣ� Ⱥ �ɛɟɡ� ɩɪɢɦɟɧɟɧɢɹ� ɡɚɬɪɚɜɨɤ�� ɢ� Ȼ �ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɡɚɬɪɚɜɨɤ��

ɦɚɥɨ�ɪɚɡɥɢɱɚɥɢɫɶ�ɩɨ�ɮɨɪɦɟ�ɡɟɪɟɧ�ɢ�ɢɦɟɥɢ�ɮɨɪɦɭ��ɯɚɪɚɤɬɟɪɧɭɸ�ɞɥɹ�ɤɪɢɫɬɚɥɥɨɜ��ɩɨɥɭɱɚɟɦɵɯ�
ɩɨ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɡɚɬɪɚɜɨɤ��

Ʉɪɢɫɬɚɥɥɵ� ɫɟɪɢɢ� ȼ �ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɡɚɬɪɚɜɨɤ�� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɞɜɨɣɧɢɤɚɦɢ��ɧɚɪɨɫɬɚɦɢ��ɚ�ɬɚɤɠɟ�ɧɟɡɚɤɨɧɨɦɟɪɧɵɦɢ�ɢ�ɩɚɪɚɥɥɟɥɶɧɵɦɢ�ɫɪɨɫɬɤɚɦɢ� ɜ�ɬɨ�ɜɪɟɦɹ�
ɤɚɤ�ɫɨɞɟɪɠɚɧɢɟ�ɬɚɤɢɯ�ɤɪɢɫɬɚɥɥɨɜ�ɜ�ɩɪɨɞɭɤɬɚɯ�ɫɢɧɬɟɡɚ�ɫɟɪɢɣ�Ⱥ ɢ�Ȼ ɧɟɡɧɚɱɢɬɟɥɶɧɨ�

ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɨɬɥɢɱɢɟ�ɩɨɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢ�ɪɨɫɬɟ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɧɚ�ɡɚɬɪɚɜɤɚɯ�ɨɬ�
ɩɨɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɷɬɢ�ɡɚɬɪɚɜɤɢ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ��ɫɦ��ɪɢɫ�����ɜ��ɝ���ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�
ɢɡ�ɩɪɢɱɢɧ�ɨɛɪɚɡɨɜɚɧɢɹ�ɧɚ�ɡɚɬɪɚɜɤɚɯ�ɤɪɢɫɬɚɥɥɨɜ ɫ%1�ɜ�ɮɨɪɦɟ�ɞɜɨɣɧɢɤɨɜ��ɧɚɪɨɫɬɨɜ��ɚ�ɬɚɤɠɟ�
ɧɟɡɚɤɨɧɨɦɟɪɧɵɯ�ɢ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɫɪɨɫɬɤɨɜ��

ȼɥɢɹɧɢɟ� ɩɨɥɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚ� ɦɨɪɮɨɥɨɝɢɸ� ɤɪɢɫɬɚɥɥɨɜ� ɫ%1� ɬɚɤɠɟ� ɩɨɞɬɜɟɪɠɞɟɧɨ�
ɷɤɫɩɟɪɢɦɟɧɬɚɦɢ�ɫɟɪɢɢ�Ƚ��ɫɯɟɦɚ�ɩɪɨɜɟɞɟɧɢɹ�ɤɨɬɨɪɵɯ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ�����



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ĺ ĺ

ɚ�����������������������������������������������ɛ��������������������������������������ɜ
Ɋɢɫ� ���ɋɯɟɦɚ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫɟɪɢɢ�Ƚ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɤɨɧɬɟɣɧɟɪɨɜ��ɨɫɧɚɳɟɧɧɵɯ�

Ɋə�ɫ�ɧɚɝɪɟɜɚɬɟɥɟɦ��ɚ��ɛ ± ɜ�ɮɨɪɦɟ�ɫɬɟɪɠɧɹ��ɜ�± ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�

ɗɤɫɩɟɪɢɦɟɧɬɵ�ɫɟɪɢɢ�Ƚ ɩɪɨɜɨɞɢɥɢ�ɜ�ɞɜɚ�ɷɬɚɩɚ��
ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� �ɪɢɫ�� ��� ɚ�� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɫɢɧɬɟɡ� ɫ%1� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� Ɋə��

ɨɫɧɚɳɟɧɧɨɣ� ɰɟɧɬɪɚɥɶɧɵɦ� ɧɚɝɪɟɜɚɬɟɥɟɦ�� ɤɚɤ� ɩɨɤɚɡɚɧɨ� ɧɚ� ɪɢɫ�� ��� ɚ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɫɢɧɬɟɡɚ�
ɫɨɫɬɚɜɥɹɥɚ�����ɫ��

ɉɨ� ɡɚɜɟɪɲɟɧɢɢ� ɫɢɧɬɟɡɚ� ɢɡ� ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɢ� ɢɡɜɥɟɤɚɥɢ� ɫɩɟɤ� �ɫɦ�� ɪɢɫ�� ��� ɛ���
ɫɨɞɟɪɠɚɳɢɣ� ɛɪɢɤɟɬ� ɫ� ɱɚɫɬɶɸ� ɧɚɝɪɟɜɚɬɟɥɹ� �� ɢ� ɪɟɚɤɰɢɨɧɧɨɣ� ɲɢɯɬɨɣ� ��� ɢ� ɩɨɦɟɳɚɥɢ� ɟɝɨ� ɜ�
ɧɨɜɵɣ� ɤɨɧɬɟɣɧɟɪ�� ɨɫɧɚɳɟɧɧɵɣ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ� ɧɚɝɪɟɜɚɬɟɥɟɦ� �ɫɦ�� ɪɢɫ�� ��� ɜ��� Ⱦɥɹ�
ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɢɡɨɥɹɰɢɢ� ɫɩɟɤɚ� ɨɬ� ɧɚɝɪɟɜɚɬɟɥɹ� Ɋə� ɜ� ɧɨɜɨɦ� ɤɨɧɬɟɣɧɟɪɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɩɪɨɤɥɚɞɤɢ� ��� ɢɡɝɨɬɨɜɥɟɧɧɵɟ� ɩɪɟɫɫɨɜɚɧɢɟɦ�ɢɡ� ɩɨɪɨɲɤɚ� Į%1�� Ɂɚɬɟɦ� ɜ� ɧɨɜɨɦ�
ɤɨɧɬɟɣɧɟɪɟ�� ɫɨɞɟɪɠɚɳɟɦ� ɛɪɢɤɟɬ� ɫ� ɨɛɪɚɡɨɜɚɜɲɢɦɢɫɹ� ɧɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɫɢɧɬɟɡɚ� ɤɪɢɫɬɚɥɥɚɦɢ�
ɫ%1��ɤɨɬɨɪɵɟ�ɜɵɩɨɥɧɹɥɢ�ɪɨɥɶ�ɡɚɬɪɚɜɨɤ��ɫɢɧɬɟɡɢɪɨɜɚɥɢ�ɫ%1�ɜ�ɬɟɱɟɧɢɟ�����ɫ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɨɛɳɚɹ�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɫɢɧɬɟɡɚ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɢ�Ƚ ɫɨɫɬɚɜɥɹɥɚ�����ɫ��

Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɤɪɢɫɬɚɥɥɨɜ� ɫɟɪɢɢ� Ƚ ɜ� ɩɪɨɰɟɫɫɟ� ɢɯ� ɪɨɫɬɚ� ɧɟ� ɦɟɧɹɥɨɫɶ�
ɜɡɚɢɦɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɤɪɢɫɬɚɥɥɨɜ��ɧɨ�ɢɡɦɟɧɹɥɨɫɶ�ɩɨɥɟ�ɬɟɦɩɟɪɚɬɭɪɵ��ɜ�ɤɨɬɨɪɨɦ�ɨɧɢ�ɪɨɫɥɢ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɦɨɪɮɨɥɨɝɢɢ�ɤɪɢɫɬɚɥɥɨɜ�ɫɟɪɢɢ�Ƚ��ɩɨɥɭɱɟɧɧɵɯ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�
ɡɚɬɪɚɜɨɤ��ɩɨɤɚɡɚɥɢ�ɢɯ�ɢɞɟɧɬɢɱɧɨɫɬɶ�ɤɪɢɫɬɚɥɥɚɦ��ɩɨɥɭɱɟɧɧɵɦ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɟɪɢɢ�ȼ�

ɉɪɢ� ɫɢɧɬɟɡɟ� ɫ%1� ɜ� ɤɚɠɞɨɦ�ɦɢɤɪɨɨɛɴɟɦɟ�Ɋə� ɫɨɡɞɚɸɬɫɹ� ɫɩɟɰɢɮɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɞɥɹ�
ɪɨɫɬɚ� ɤɪɢɫɬɚɥɥɚ�� ɨɩɪɟɞɟɥɹɸɳɢɟ� ɟɝɨ� ɪɚɡɦɟɪɵ�� ɫɜɨɣɫɬɜɚ� ɢ� ɦɨɪɮɨɥɨɝɢɸ�� Ɋɚɡɥɢɱɢɹ� ɭɫɥɨɜɢɣ�
ɪɨɫɬɚ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɦɢɤɪɨɨɛɴɟɦɚɯ� Ɋə� ɨɩɪɟɞɟɥɹɸɬ� ɪɚɡɧɨɨɛɪɚɡɢɟ� ɩɨɥɭɱɚɟɦɵɯ� ɩɪɢ� ɫɢɧɬɟɡɟ�
ɤɪɢɫɬɚɥɥɨɜ�ɫ%1��

ɍɱɢɬɵɜɚɹ�� ɱɬɨ� ɜ� ɰɟɥɨɦ� ɭɫɥɨɜɢɹ� ɫɢɧɬɟɡɚ� ɫ%1� ɜ� ɨɛɴɟɦɟ� Ɋə� ɨɬ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɤ�
ɷɤɫɩɟɪɢɦɟɧɬɭ�ɩɨɜɬɨɪɹɸɬɫɹ��ɥɢɛɨ�ɪɚɡɥɢɱɚɸɬɫɹ�ɧɟɫɭɳɟɫɬɜɟɧɧɨ���ɧɟɫɦɨɬɪɹ�ɧɚ�ɬɨ�ɱɬɨ�ɜ�ɤɚɠɞɨɣ�
ɮɢɤɫɢɪɨɜɚɧɧɨɣ�ɬɨɱɤɟ�ɨɛɴɟɦɚ�ɨɧɢ�ɪɚɡɥɢɱɧɵ��ɜ�ɤɚɠɞɨɦ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɩɨɥɭɱɚɥɢ�ɩɪɚɤɬɢɱɟɫɤɢ�
ɨɞɢɧɚɤɨɜɵɣ��ɬɪɭɞɧɨɪɚɡɥɢɱɢɦɵɣ��ɧɚɛɨɪ�ɤɪɢɫɬɚɥɥɨɜ�ɪɚɡɥɢɱɧɵɯ�ɪɚɡɦɟɪɨɜ�ɢ�ɦɨɪɮɨɥɨɝɢɢ��

ɉɪɢ�ɫɢɧɬɟɡɟ�ɫ%1�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɤɪɢɫɬɚɥɥɨɜ�ɡɚɬɪɚɜɨɤ�ɤɚɠɞɚɹ�ɢɡ�ɧɢɯ�ɪɚɫɩɨɥɚɝɚɥɚɫɶ�ɜ�
ɦɢɤɪɨɨɛɴɟɦɟ�Ɋə�� ɭɫɥɨɜɢɹ�ɪɨɫɬɚ� ɜ� ɤɨɬɨɪɨɦ� ɡɚɜɟɞɨɦɨ�ɨɬɥɢɱɚɥɢɫɶ� ɨɬ� ɬɟɯ�� ɩɪɢ� ɤɨɬɨɪɵɯ�ɛɵɥɚ�
ɜɵɪɚɳɟɧɚ� ɡɚɬɪɚɜɤɚ� ɢ� ɤɨɬɨɪɵɟ� ɨɩɪɟɞɟɥɢɥɢ� ɦɨɪɮɨɥɨɝɢɸ� ɤɪɢɫɬɚɥɥɚ�ɡɚɬɪɚɜɤɢ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ�
ɧɨɜɵɣ� ɤɪɢɫɬɚɥɥ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɚɬɪɚɜɤɢ� ɪɨɫ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɧɨɜɵɯ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɧɨɜɵɦ�ɭɫɥɨɜɢɹɦ�ɫɢɧɬɟɡɚ��

Ɍɚɤ�� ɫɯɟɦɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɯɚɪɚɤɬɟɪɧɨɣ� ɞɥɹ� ɤɪɢɫɬɚɥɥɚ� ɫ%1�� ɜɵɪɨɫɲɟɝɨ� ɧɚ� ɡɚɬɪɚɜɤɟ��
ɦɨɪɮɨɥɨɝɢɢ� ɩɨɤɚɡɚɧɚ� ɧɚ� ɪɢɫ�� �� ɧɚ� ɪɢɫ�� ��� ɚ ± ɮɨɪɦɚ� ɤɪɢɫɬɚɥɥɚ�ɡɚɬɪɚɜɤɢ� ɫ%1�� ɦɨɪɮɨɥɨɝɢɹ�
ɤɨɬɨɪɨɝɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɭɫɥɨɜɢɹɦ� ɟɝɨ� ɪɨɫɬɚ�� ɧɚ� ɪɢɫ�� ��� ɛ ± ɮɨɪɦɚ� ɤɪɢɫɬɚɥɥɚ� ɫ%1��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɥɨɤɚɥɶɧɵɦ�ɭɫɥɨɜɢɹɦ�ɟɝɨ�ɪɨɫɬɚ�ɜ�ɦɟɫɬɟ�ɪɚɫɩɨɥɨɠɟɧɢɢ�ɡɚɬɪɚɜɤɢ��ɧɚ�ɪɢɫ�����ɜ ±
ɮɨɪɦɚ�ɤɪɢɫɬɚɥɥɚ�ɫ%1��ɜɵɪɨɫɲɟɝɨ�ɧɚ�ɡɚɬɪɚɜɤɟ��ɤɨɦɛɢɧɚɰɢɹ�ɮɨɪɦ��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ����ɚ��ɛ��



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɚ ɛ ɜ

Ɋɢɫ����� ɋɯɟɦɚ�ɨɛɪɚɡɨɜɚɧɢɹ�ɯɚɪɚɤɬɟɪɧɨɣ�ɦɨɪɮɨɥɨɝɢɢ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1��ɜɵɪɨɫɲɢɯ�ɧɚ�ɡɚɬɪɚɜɤɟ�
�ɨɛɴɹɫɧɟɧɢɟ�ɜ�ɬɟɤɫɬɟ�

ȼɵɜɨɞɵ
���ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɨɛɪɚɡɨɜɚɧɢɹ�ɜɵɪɨɫɲɢɯ�ɧɚ�ɡɚɬɪɚɜɤɚɯ�ɤɪɢɫɬɚɥɥɨɜ�

ɫ%1� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɮɨɪɦɟ� ɞɜɨɣɧɢɤɨɜ�� ɚ� ɬɚɤ� ɠɟ� ɧɟɡɚɤɨɧɨɦɟɪɧɵɯ� ɢ� ɩɚɪɚɥɥɟɥɶɧɵɯ�
ɫɪɨɫɬɤɨɜ� ɹɜɥɹɟɬɫɹ� ɪɚɡɥɢɱɢɟ� ɩɨɥɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɩɪɢ� ɪɨɫɬɟ� ɤɪɢɫɬɚɥɥɚ� ɧɚ� ɡɚɬɪɚɜɤɟ� ɢ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɡɚɬɪɚɜɤɢ�

���ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɩɨɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɨɫɬɚ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�
ɨɛɪɚɡɭɸɬɫɹ� ɤɪɢɫɬɚɥɥɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɮɨɪɦɟ� ɞɜɨɣɧɢɤɨɜ�� ɚ� ɬɚɤɠɟ� ɧɟɡɚɤɨɧɨɦɟɪɧɵɯ� ɢ�
ɩɚɪɚɥɥɟɥɶɧɵɯ�ɫɪɨɫɬɤɨɜ��

��� Ⱦɥɹ� ɫɢɧɬɟɡɚ� ɫɨɜɟɪɲɟɧɧɵɯ� ɩɨ� ɮɨɪɦɟ� ɤɪɢɫɬɚɥɥɨɜ� � ɫ%1� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɟɫɩɟɱɢɬɶ�
ɩɨɫɬɨɹɧɧɵɟ�ɬɟɦɩɟɪɚɬɭɪɧɵɟ�ɭɫɥɨɜɢɹ�ɜ�ɡɨɧɟ�ɢɯ�ɪɨɫɬɚ�

���ɇɚɩɪɚɜɥɟɧɧɨɟ�ɢɡɦɟɧɟɧɢɟ�ɩɨɥɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɟ�ȺȼȾ�ɜ�ɩɪɨɰɟɫɫɟ�
ɪɨɫɬɚ�ɤɪɢɫɬɚɥɥɨɜ�ɫ%1�± ɨɞɧɚ�ɢɡ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɭɩɪɚɜɥɹɬɶ�ɮɨɪɦɨɣ�ɩɨɥɭɱɚɟɦɵɯ�ɤɪɢɫɬɚɥɥɨɜ�

Ⱦɨɫɥɿɞɠɟɧɨ�ɜɩɥɢɜ�ɭɦɨɜ�ɫɢɧɬɟɡɭ�ɧɚ�ɦɨɪɮɨɥɨɝɿɸ�ɤɪɢɫɬɚɥɿɜ�ɤɭɛɿɱɧɨɝɨ�ɧɿɬɪɢɞɭ�ɛɨɪɭ��ɳɨ�ɜɢɪɨɫɥɢ�
ɧɚ� ɡɚɬɪɚɜɤɚɯ�� ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɨɞɧɢɦ� ɡ� ɱɢɧɧɢɤɿɜ� ɭɬɜɨɪɟɧɧɹ� ɤɪɢɫɬɚɥɿɜ� ɤɭɛɿɱɧɨɝɨ� ɧɿɬɪɢɞɭ� ɛɨɪɭ�
ɩɟɪɟɜɚɠɧɨ� ɭ� ɮɨɪɦɿ� ɞɜɿɣɧɢɤɿɜ�� ɚ� ɬɚɤɨɠ� ɧɟɡɚɤɨɧɨɦɿɪɧɢɯ� ɿ� ɩɚɪɚɥɟɥɶɧɢɯ� ɡɪɨɫɬɤɿɜ� ɽ� ɡɦɿɧɚ� ɩɨɥɹ�
ɬɟɦɩɟɪɚɬɭɪɢ�ɜ�ɡɨɧɿ�ʀɯ�ɪɨɫɬɭ�ɩɪɢ�ɫɢɧɬɟɡɿ���

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɤɪɢɫɬɚɥ� ɤɭɛɿɱɧɨɝɨ� ɧɿɬɪɢɞɭ� ɛɨɪɭ�� ɦɨɪɮɨɥɨɝɿɹ� ɤɪɢɫɬɚɥɭ�� ɡɚɬɪɚɜɤɚ�� ɩɨɥɟ�
ɬɟɦɩɟɪɚɬɭɪɢ��ɚɩɚɪɚɬ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ���ɪɟɚɤɰɿɣɧɚ�ɤɨɦɿɪɤɚ�

,1)/8(1&(�2)�6<17+(6,6�&21',7,216�21�0253+2/2*<�2)�&8%,&�%2521�1,75,'(�
&5<67$/6�*52:1�21�7+(�6(('�&5<67$/

7KH�HIIHFW�RI�V\QWKHVLV�FRQGLWLRQV�RQ� WKH�PRUSKRORJ\�RI�FXELF�ERURQ�QLWULGH�FU\VWDOV�JURZQ�RQ� WKH�
VHHG� ZDV� VWXGLHG�� ,W� LV� IRXQG� WKDW� RQH� RI� WKH� UHDVRQ� IRU� WKH� IRUPDWLRQ� RI� FXELF� ERURQ� QLWULGH� FU\VWDOV�
SUHGRPLQDQWO\�LQ�WKH�IRUP�RI�GRXEOHV��DV�ZHOO�DV�EXQGOHV�RI�SDUDOOHO� LUUHJXODU�PRWLRQV� LV�WKH�FKDQJH�LQ�WKH�
WHPSHUDWXUH�ILHOG�LQ�WKH�]RQH�RI�WKHLU�JURZWK�DW�WKH�V\QWKHVLV�SURFHVV�

.H\ ZRUGV�� FXELF� ERURQ� QLWULGH� FU\VWDO�� FU\VWDO� PRUSKRORJ\�� VHHG� FU\VWDO� �VHHG��� WKH� WHPSHUDWXUH�
ILHOG��D�KLJK�SUHVVXUH�DSSDUDWXV��WKH�UHDFWLRQ�FHOO�

Ʌɢɬɟɪɚɬɭɪɚ
�� &RUULJDQ�)��5���%DQG\�)��3��'LUHFW�WUDQVLWLRQV�DPRQJ�WKH�DOORWURSLF�IRUPV�RI�ERURQ�QLWULGH�

DW�KLJK�SUHVVXUH�DQG� WHPSHUDWXUHV� ���-��&KHP��3K\V��± ������± 9������± 1����± 3������±
�����

�� ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��ɉɨɥɭɱɟɧɢɟ� ɢ� ɩɪɢɦɟɧɟɧɢɟ� ȼ� �� ɬ�� �� ɉɨɞ� ɨɛɳ�� ɪɟɞ��ɇ�� ȼ��
ɇɨɜɢɤɨɜɚ��ɇȺɇ�ɍɤɪɚɢɧɵ��ɂ�ɧɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ��± Ɍ�����
ɋɢɧɬɟɡ�ɚɥɦɚɡɚ�ɢ�ɩɨɞɨɛɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ���ɉɨɞ�ɪɟɞ��Ⱥ��Ⱥ��ɒɭɥɶɠɟɧɤɨ�± Ʉɢɟɜ��������±
����ɫ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

�� ɋɢɧɬɟɡ� ɢ� ɦɨɪɮɨɥɨɝɢɹ� ɤɪɢɫɬɚɥɥɨɜ� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ɜɵɪɚɳɟɧɧɵɯ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɰɟɧɬɪɨɜ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ���ɂ��Ⱥ��Ȼɨɪɢɦɫɤɢɣ��ȼ��ɇ��
Ʉɜɚɫɧɢɰɚ�� Ⱥ�� ɇ�� ɋɨɤɨɥɨɜ�� Ⱥ�� Ⱥ�� ɒɭɥɶɠɟɧɤɨ� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��ɫɛ��ɧɚɭɱ��ɬɪ��± Ʉ����ɂɋɆ�ɢɦ��ȼ��ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ��
����± ɋ�����±����

�� ɒɚɫɤɨɥɶɫɤɚɹ�Ɇ��ɉ��Ʉɪɢɫɬɚɥɥɨɝɪɚɮɢɹ��ɭɱɟɛɧɢɤ�ɞɥɹ�ɜɭɡɨɜ��± Ɇ����ȼɵɫɲ��ɲɤ���������±
����ɫ�

�� ɉɚɬ�� ������ Ⱥ� ɍɤɪɚʀɧɚ�� &��%������� &��%������� ɋɩɨɫɿɛ� ɨɬɪɢɦɚɧɧɹ� ɤɭɛɿɱɧɨɝɨ� ɧɿɬɪɢɞɭ�
ɛɨɪɭ � Ɉ��ȱ��Ȼɨɪɢɦɫɶɤɢɣ��Ɇ��ȼ��ɇɨɜɿɤɨɜ��ȱ��Ɉ��Ȼɨɪɢɦɫɶɤɢɣ��± Ɉɩɭɛɥ������������Ȼɸɥ��ʋ���

�� ɉɚɬ�� ����� ɍɤɪɚʀɧɚ� ɆɉɄ�� ȼ� ��� -� ������ ɉɪɢɫɬɪɿɣ� ɞɥɹ� ɫɬɜɨɪɟɧɧɹ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ� ɿ�
ɜɢɫɨɤɨʀ� ɬɟɦɩɟɪɚɬɭɪɢ� �� Ɉ�� Ƀ�� ɉɪɿɯɧɚ�� Ɉ�� ȱ�� Ȼɨɪɢɦɫɶɤɢɣ�� ɉ�� Ⱥ�� ɇɚɝɨɪɧɢɣ�� ± Ɉɩɭɛɥ��
����������Ȼɸɥ��ʋ�����

�� Ȼɨɪɢɦɫɤɢɣ� ɂ�� Ⱥ��� Ʌɟɳɭɤ� Ⱥ�� Ⱥ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɥɟɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɚɩɩɚɪɚɬɚɯ�
ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɬɢɩɚ� ©ɧɚɤɨɜɚɥɶɧɢ� ɫ� ɭɝɥɭɛɥɟɧɢɹɦɢª� ɩɪɢ� ɫɢɧɬɟɡɟ� ɤɭɛɢɱɟɫɤɨɝɨ�
ɧɢɬɪɢɞɚ�ɛɨɪɚ����ɋɜɟɪɯɬɜ��ɦɚɬɟɪɢɚɥɵ��± ������± ʋ����± ɋ����±���

�� ɉɚɬ� ����� ɍɤɪɚʀɧɚ�� ɋ��ȼ�������� ɋɩɨɫɿɛ� ɩɪɢɝɨɬɭɜɚɧɧɹ� ɲɢɯɬɢ� ɞɥɹ� ɨɞɟɪɠɚɧɧɹ�
ɩɨɪɨɲɤɿɜ�ɤɭɛɿɱɧɨɝɨ�ɧɿɬɪɢɞɭ�ɛɨɪɭ���Ɉ��ȱ��Ȼɨɪɢɦɫɶɤɢɣ��ȼ��Ɇ��Ⱦɚɜɿɞɟɧɤɨ��ȼ��ɋ��Ʌɢɫɚɧɨɜ�
ɬɚ�ɿɧ��± Ɉɩɭɛɥ������������Ȼɸɥ��ʋ �����

�� Ɍɍ�ɍ�����������±����ɉɨɪɨɲɤɢ�ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��Ɍɟɯɧɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�� ±
ȼɜɟɞ�����������

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������������
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ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɤɚɥɢɛɪɨɜɤɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɚɩɩɚɪɚɬɟ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ©Ɍɨɪɨɢɞ�
��ª� ɩɪɢ� ɟɝɨ� ɧɚɝɪɟɜɚɧɢɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɢɦɩɭɥɶɫɧɨɝɨ� ɬɨɤɚ�� ɉɨɤɚɡɚɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɢɫɬɨɱɧɢɤɚ�ɩɢɬɚɧɢɹ�ɢɧɜɟɪɬɨɪɧɨɝɨ�ɬɢɩɚ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɜɵɫɨɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɚɩɩɚɪɚɬɚɯ�ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ�
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ȼɵɫɨɤɨɟ� ɞɚɜɥɟɧɢɟ� ɢ� ɜɵɫɨɤɭɸ� ɬɟɦɩɟɪɚɬɭɪɭ� ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɸɬ� ɤɚɤ� ɜ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɬɚɤ� ɢ� ɪɚɡɥɢɱɧɵɯ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ�� əɪɤɢɟ� ɩɪɢɦɟɪɵ� ɢɯ�
ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ± ɫɢɧɬɟɡ� ɚɥɦɚɡɚ�� ɤɭɛɢɱɟɫɤɨɝɨ� ɧɢɬɪɢɞɚ� ɛɨɪɚ�� ɫɩɟɤɚɧɢɟ�
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ɇɚɝɪɟɜɚɸɬ� ȺȼȾ� ɨɛɵɱɧɨ� ɩɪɨɩɭɫɤɚɧɢɟɦ� ɱɟɪɟɡ� ɟɝɨ� ɪɟɡɢɫɬɢɜɧɭɸ� ɫɢɫɬɟɦɭ�
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɬɨɤɚ��Ⱦɥɹ�ɩɨɥɭɱɟɧɢɹ� ɬɪɟɛɭɟɦɵɯ�ɩɚɪɚɦɟɬɪɨɜ� ɬɨɤɚ�ɢɫɩɨɥɶɡɭɸɬ�ɩɨɧɢɠɚɸɳɢɟ�


