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

���

��� Ʉɪɚɫɧɢɤɨɜ Ⱦ�� ȼ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜ ɩɪɨɰɟɫɫɚɯ
ɫɢɧɬɟɡɚ ɦɧɨɝɨɫɥɨɣɧɵɯ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ��
Ⱦɢɫ��ɤɚɧɞ��ɯɢɦ��ɇɚɭɤ� ± ɇɨɜɨɫɢɛɢɪɫɤ� ������± ����ɫ�

��� Ʌɹɲɤɨɜ��Ⱥ��ɂ���Ɍɨɥɨɱɤɨ��Ɉ��ȼ���ɇɚɫɢɛɭɥɢɧ��Ⱥ��Ƚ���Ɇɢɯɚɣɥɨɜ��ȼ��Ƚ��ɉɨɥɭɱɟɧɢɟ�ɤɨɦɩɚɤɬɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ� ɚɥɸɦɢɧɢɣ±ɭɝɥɟɪɨɞɧɵɟ� ɧɚɧɨɜɨɥɨɤɧɚ� ɦɟɬɨɞɨɦ� ɝɨɪɹɱɟɝɨ� ɩɪɟɫɫɨɜɚɧɢɹ� ��
Ɍ� ɋ� Ʉɨɥɶɰɨɜɚ�� Ɏ�� Ɇ� ɒɚɯɨɜ�� Ⱥ�� Ⱥ� ȼɨɡɧɹɤɨɜɫɤɢɣ ɢ� ɞɪ�� �� ɀɭɪɧɚɥ� ɬɟɯɧɢɱɟɫɤɨɣ�
ɮɢɡɢɤɢ��± ������± ����± ʋ ����± &� ��±���

��� Ƚɚɜɪɢɥɨɜ Ⱥ�� ɋ��� ȼɨɡɧɹɤɨɜɫɤɢɣ� Ⱥ�� ɉ�� Ⱥɝɢɛɚɥɨɜɚ� Ⱥ� Ʌ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɥɢɞɢɫɩɟɪɫɧɨɫɬɢɧɚɧɨɭɝɥɟɪɨɞɨɜ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ� ɫɢɧɬɟɡɚ� ɦɟɬɨɞɨɦ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ�
ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ��� ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ ���±ɋ� ��±���

��� $OHNVHQVNL\ $�� (��� (\GHOPDQ� (�� '��� 9XO�� $�� <��� 'HDJJORPHUDWLRQ� RI� GHWRQDWLRQ�
QDQRGLDPRQGV��� 1DQRVFLHQFH�DQG�1DQRWHFKQRORJ\�/HWWHUV��± ������±���± 1�����± 3����±
���

��� )XMLQR� 7��� 6X]XNL� <��� $OHNVHQVNLL� $�� 2VDZD� (�� 8QXVXDOO\� WLJKW� DJJUHJDWLRQ� LQ� GHWRQDWLRQ�
QDQRGLDPRQG��LGHQWLILFDWLRQ�DQG�GLVLQWHJUDWLRQ���$� .U�JHU��)� .DWDRND��0��$��$� 2]DZD HW�DO��
�� &DUERQ��± ������± ����± 1 ���± ɋ� ����±�����

ɉɨɫɬɭɩɢɥɚ�����������

ɍȾɄ���������������
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�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɇȺɇ�ɍɤɪɚɢɧɵ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ��ɝ��Ʉɢɟɜ
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ȺɇȺɅɂɁ�ȼɈɁɆɈɀɇɕɏ�ɉɊɂɑɂɇ�ɇȺɊɍɒȿɇɂə�ɐȿɅɈɋɌɇɈɋɌɂ�ɄɊɂɋɌȺɅɅɈȼ�
ȺɅɆȺɁȺ��ȼɕɊȺɓȿɇɇɕɏ�ɆȿɌɈȾɈɆ�ɌȿɆɉȿɊȺɌɍɊɇɈȽɈ�ȽɊȺȾɂȿɇɌȺ

ɇɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ� ɨɫɬɚɬɨɱɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɤɪɢɫɬɚɥɥɟ� ɚɥɦɚɡɚ�� ɜɵɪɚɳɟɧɧɨɝɨ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ�� ɩɪɟɞɥɨɠɟɧɨ� ɨɛɴɹɫɧɟɧɢɟ� ɜɨɡɦɨɠɧɨɝɨ� ɧɚɪɭɲɟɧɢɹ� ɰɟɥɨɫɬɧɨɫɬɢ�
ɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�ɩɨɫɥɟ�ɪɚɡɝɪɭɡɤɢ�ɹɱɟɣɤɢ�ɤɚɦɟɪɵ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɟɬɨɞ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ��ɜɵɪɚɳɢɜɚɧɢɟ�ɤɪɢɫɬɚɥɥɚ��ɨɫɬɚɬɨɱɧɵɟ�
ɧɚɩɪɹɠɟɧɢɹ��ɪɚɡɪɭɲɟɧɢɟ�

ȼ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɧɚ� ɨɫɧɨɜɟ� ɪɚɫɱɟɬɚ� ɨɫɬɚɬɨɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ��
ɜɵɪɚɳɟɧɧɨɝɨ� ɧɚ� ɡɚɬɪɚɜɤɟ� ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� ɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ� ɭɫɥɨɜɢɹɯ�
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɚɥɦɚɡɚ��ɩɨɤɚɡɚɧɵ��ɜɨɡɦɨɠɧɵɟ�ɩɪɢɱɢɧɵ�ɟɝɨ�ɪɚɡɪɭɲɟɧɢɹ�

Ɇɟɬɨɞ� ɜɵɪɚɳɢɜɚɧɢɹ� ɟɞɢɧɢɱɧɵɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɝɪɚɞɢɟɧɬɚ�ɲɢɪɨɤɨ�ɢɡɜɟɫɬɟɧ��ȿɝɨ�ɪɚɡɪɚɛɨɬɚɥɢ�ɧɚ�ɮɢɪɦɟ� ©Ⱦɠɟɧɟɪɟɥ�ɗɥɟɤɬɪɢɤª� >����@��ɋɯɟɦɚ�
ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɭɤɚɡɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ����

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɭɸ� ɰɟɩɨɱɤɭ� ɩɪɨɰɟɫɫɚ� ɜɵɪɚɳɢɜɚɧɢɹ� ɚɥɦɚɡɚ� ɦɨɠɧɨ� ɜ� ɨɛɳɢɯ� ɱɟɪɬɚɯ�
ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɫɥɟɞɭɸɳɟɣ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�

���ɋɨɡɞɚɧɢɟ�ɜ�ɪɟɚɤɰɢɨɧɧɨɦ�ɨɛɴɟɦɟ��ɞɚɜɥɟɧɢɹ�ɩɨɪɹɞɤɚ�����Ƚɉɚ�
���ɇɚɝɪɟɜ�ɪɟɚɤɰɢɨɧɧɨɝɨ�ɨɛɴɟɦɚ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɨɪɹɞɤɚ������qɋ�
�� ȼɵɞɟɪɠɤɚ� ɩɪɢ� ɭɤɚɡɚɧɧɵɯ� ɩɚɪɚɦɟɬɪɚɯ� ɜ� ɬɟɱɟɧɢɟ� ɜɪɟɦɟɧɢ�� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɞɥɹ�

ɜɵɪɚɳɢɜɚɧɢɹ�ɤɪɢɫɬɚɥɥɨɜ�ɬɪɟɛɭɟɦɵɯ�ɪɚɡɦɟɪɨɜ�



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

���

���Ȼɵɫɬɪɨɟ�ɨɯɥɚɠɞɟɧɢɟ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ�ɞɨ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�
�� ɋɧɹɬɢɹ�ɞɚɜɥɟɧɢɹ�ɩɭɬɟɦ�ɪɚɡɝɪɭɠɟɧɢɹ�ɚɩɩɚɪɚɬɚ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�
ɉɟɪɟɫɵɳɟɧɢɟ� ɢɥɢ� ɩɟɪɟɨɯɥɚɠɞɟɧɢɟ� ɫɪɟɞɵ� ± ɧɟɨɛɯɨɞɢɦɨɟ� ɭɫɥɨɜɢɟ� ɞɥɹ� ɪɨɫɬɚ�

ɩɨɝɪɭɠɟɧɧɨɝɨ� ɜ� ɧɟɟ� ɤɪɢɫɬɚɥɥɚ�� ɩɪɢɱɟɦ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɤɪɢɫɬɚɥɥɚ� ɬɟɦ� ɜɵɲɟ�� ɱɟɦ� ɫɢɥɶɧɟɟ�
ɨɬɤɥɨɧɟɧɢɟ� ɨɬ� ɪɚɜɧɨɜɟɫɢɹ�� Ⱦɨɜɨɥɶɧɨ� ɱɚɫɬɨ� ɤɪɭɩɧɵɵɟ� ɫɨɜɟɪɲɟɧɧɵɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɵ�
ɜɵɪɚɳɢɜɚɸɬ� ɢɡ� ɦɟɬɚɫɬɚɛɢɥɶɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɢ� ɪɚɫɩɥɚɜɨɜ� ɜɜɟɞɟɧɢɟɦ� ɜ� ɧɢɯ� ɧɟɛɨɥɶɲɢɯ�

ɡɚɬɪɚɜɨɱɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ�� ɩɪɢ� ɷɬɨɦ� ɫɬɚɪɚɹɫɶ�
ɢɡɛɟɠɚɬɶ�ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ�ɡɚɪɨɠɞɟɧɢɹ��ɂɡ�
ɪɚɫɩɥɚɜɨɜ� ɤɪɢɫɬɚɥɥɵ� ɪɚɫɬɭɬ� ɜ� ɮɨɪɦɟ�
ɦɧɨɝɨɝɪɚɧɧɢɤɨɜ�� ɂɯ� ɧɚɢɛɨɥɟɟ� ɪɚɡɜɢɬɵɟ�
ɝɪɚɧɢ� ɨɛɵɱɧɨ� ɢɦɟɸɬ� ɩɪɨɫɬɵɟ�
ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɟ� ɢɧɞɟɤɫɵ�� ɧɚɩɪɢɦɟɪ��
ɞɥɹ� ɚɥɦɚɡɚ� ± ɷɬɨ� ɝɪɚɧɢ� ɤɭɛɚ� ɢ� ɨɤɬɚɷɞɪɚ��
ȼɡɚɢɦɧɚɹ� ɨɪɢɟɧɬɚɰɢɹ� ɝɪɚɧɟɣ�� ɤɚɤ� ɩɪɚɜɢɥɨ��
ɬɚɤɨɜɚ�� ɱɬɨ� ɪɚɡɦɟɪ� ɤɚɠɞɨɣ� ɢɡ� ɧɢɯ� ɬɟɦ�
ɛɨɥɶɲɟ��ɱɟɦ�ɧɢɠɟ�ɫɤɨɪɨɫɬɶ�ɟɺ�ɪɨɫɬɚ��Ɍɚɤ�ɤɚɤ��
ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɩɨɜɵɲɚɟɬɫɹ� ɫ�
ɩɟɪɟɨɯɥɚɠɞɟɧɢɟɦ�ɩɨ�ɪɚɡɧɨɦɭ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�
ɝɪɚɧɟɣ�� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ�
ɢɡɦɟɧɹɟɬɫɹ�ɬɚɤɠɟ�ɨɛɥɢɤ��ɝɚɛɢɬɭɫ��ɤɪɢɫɬɚɥɥɚ��

Ɇɟɬɚɥɥ� ɢɝɪɚɟɬ� ɪɨɥɶ� ɪɚɫɬɜɨɪɢɬɟɥɹ�
ɭɝɥɟɪɨɞɚ�� Ɂɚ� ɫɱɟɬ� ɪɚɡɧɨɫɬɢ� ɬɟɦɩɟɪɚɬɭɪ�

ɩɪɨɢɫɯɨɞɢɬ�ɞɢɮɮɭɡɢɹ�ɪɚɫɬɜɨɪɟɧɧɨɝɨ�ɝɪɚɮɢɬɚ�ɜ�ɨɛɥɚɫɬɶ�ɧɢɡɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ��ɝɞɟ�ɭɫɬɚɧɨɜɥɟɧ�
ɡɚɬɪɚɜɨɱɧɵɣ� ɤɪɢɫɬɚɥɥ� �ɤɪɢɫɬɚɥɥɵ�� ɢ� ɟɝɨ� ɨɫɚɠɞɟɧɢɟ� ɧɚ� ɝɪɚɧɢ� ɷɬɨɝɨ� ɤɪɢɫɬɚɥɥɚ�� Ʉɪɢɫɬɚɥɥ�
ɪɚɫɬɟɬ�ɩɪɨɢɫɯɨɞɢɬ�ɜɝɥɭɛɶ�ɧɚɯɨɞɹɳɟɝɨɫɹ�ɜ�ɪɚɫɩɥɚɜɥɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�

Ʉɚɤ� ɜɢɞɧɨ� ɧɚ� ɪɢɫ�� �� ɜɵɪɚɳɟɧɧɵɣ� ɤɪɢɫɬɚɥɥ� ɚɥɦɚɡɚ� ɧɚɯɨɞɢɬɫɹ� ɜɧɭɬɪɢ� ɦɟɬɚɥɥɚ�
ɪɚɫɬɜɨɪɢɬɟɥɹ�� ȼ� ɤɚɱɟɫɬɜɟ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɢɫɩɨɥɶɡɭɸɬ� ɪɚɡɥɢɱɧɵɟ� ɦɟɬɚɥɥɵ�� ɧɚɩɪɢɦɟɪ�
1L�� &R��0Q�� )H�� ɢ� ɛɢɧɚɪɧɵɟ� ɫɩɥɚɜɵ� 1L)H�� 1L0Q�� 1L&U�� 1L9� 1L=U�� 1L7L� ɢ� ɬ�ɞ�� ȼ� ɂɋɆ� ɢɦ��
ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ�ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɥɚɜɵ )H1L��)H$O�

ɂɧɨɝɞɚ�� ɤɚɤ� ɩɨɤɚɡɵɜɚɟɬ� ɦɧɨɝɨɥɟɬɧɹɹ� ɩɪɚɤɬɢɤɚ�� ɩɪɨɹɜɥɹɟɬɫɹ� ɬɚɤɨɣ� ɷɮɮɟɤɬ�� ɤɚɤ�
ɬɪɟɳɢɧɵ� ɢ� ɫɤɨɥɵ� ɜ� ɤɪɢɫɬɚɥɥɟ� ɚɥɦɚɡɚ�� ɨɛɧɚɪɭɠɢɜɚɟɦɵɟ� ɩɨɫɥɟ� ɢɡɜɥɟɱɟɧɢɹ� ɟɝɨ� ɢɡ� ɦɚɫɫɵ�
ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��ɗɬɨ�ɹɜɥɟɧɢɟ�ɧɨɫɢɬ�ɫɥɭɱɚɣɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɟɝɨ�ɩɪɢɱɢɧɚ�ɧɟɢɡɜɟɫɬɧɚ��

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɜɨɡɦɨɠɧɵɟ� ɩɪɢɱɢɧɵ� ɪɚɡɪɭɲɟɧɢɹ�
ɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ�� Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɨɣ� ɡɚɞɚɱɢ� ɫɥɟɞɭɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɷɬɚɩɵ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜɵɪɚɳɢɜɚɧɢɹ� ɧɚ� ɤɨɬɨɪɵɯ� ɧɚɢɛɨɥɟɟ� ɜɟɪɨɹɬɧɨ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ�
ɩɪɢɱɢɧ� ɪɚɡɪɭɲɟɧɢɹ� ɤɪɢɫɬɚɥɥɚ�� Ɉɱɟɜɢɞɧɨ�� ɱɬɨ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɨɬɪɟɬɶ� ɬɪɟɬɢɣ� ɢ� ɱɟɬɜɟɪɬɵɣ�
ɷɬɚɩɵ��ɤɨɝɞɚ�ɜ�ɹɱɟɣɤɟ�ɭɠɟ�ɧɚɯɨɞɢɬɫɹ�ɜɵɪɚɳɟɧɧɵɣ�ɤɪɢɫɬɚɥɥ�

Ʉɪɢɫɬɚɥɥ� ɪɚɫɬɟɬ� ɧɚ� ɬɪɟɬɶɟɦ� ɷɬɚɩɟ�� ɉɪɢ� ɷɬɨɦ� ɬɟɦɩɟɪɚɬɭɪɚ� ɪɟɚɤɰɢɨɧɧɨɣ� ɫɦɟɫɢ
ɩɪɟɜɵɲɚɟɬ� ɬɟɦɩɟɪɚɬɭɪɭ� ɩɥɚɜɥɟɧɢɹ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɩɪɢ� ɞɚɜɥɟɧɢɢ�� Ɍɚɤ� ɤɚɤ� ɪɚɫɬɭɳɢɣ�
ɤɪɢɫɬɚɥɥ� ɧɚɯɨɞɢɬɫɹ� ɜɧɭɬɪɢ� ɠɢɞɤɨɣ� ɮɚɡɵ�� ɫɠɢɦɚɸɳɟɟ� ɧɚɩɪɹɠɟɧɢɟ� ɧɚ� ɟɝɨ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ� ɪɚɜɧɨɦɟɪɧɨ� �ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢ��� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɬɟɧɡɨɪ� ɧɚɩɪɹɠɟɧɢɣ� ɜɧɭɬɪɢ�
ɤɪɢɫɬɚɥɥɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɫɹ� ɬɨɥɶɤɨ� ɟɝɨ� ɲɚɪɨɜɨɣ� ɤɨɦɩɨɧɟɧɬɨɣ�� ɬ�ɟ�� ɤɚɫɚɬɟɥɶɧɵɦɢ�
ɧɚɩɪɹɠɟɧɢɹɦɢ�� ɩɪɢɜɨɞɹɳɢɦɢ� ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɩɥɚɫɬɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ� ɢ� ɡɚɪɨɠɞɟɧɢɸ�
ɬɪɟɳɢɧ�ɦɨɠɧɨ�ɩɪɟɧɟɛɪɟɱɶ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɧɚ�ɷɬɨɦ�ɷɬɚɩɟ�ɜɵɪɚɳɢɜɚɧɢɹ�ɡɚɪɨɠɞɟɧɢɹ�ɬɪɟɳɢɧ�
ɢɥɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɩɪɟɞɩɨɫɵɥɨɤ�ɤ�ɢɯ�ɡɚɪɨɠɞɟɧɢɸ�ɧɟ�ɩɪɨɢɫɯɨɞɢɬ�

ɇɚ� ɫɥɟɞɭɸɳɟɦ�� ɱɟɬɜɟɪɬɨɦ� ɷɬɚɩɟ� ɬɟɦɩɟɪɚɬɭɪɚ� ɜ� ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ� ɫɧɢɠɚɟɬɫɹ� ɞɨ�
ɤɨɦɧɚɬɧɨɣ�� ɋɤɨɪɨɫɬɶ� ɫɧɢɠɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜɵɛɢɪɚɸɬ�ɦɚɤɫɢɦɚɥɶɧɨɣ�� ɧɨ� ɬɚɤɨɣ�� ɱɬɨɛɵ� ɧɟ�

Ɋɢɫ���� Ɋɟɚɤɰɢɨɧɧɚɹ� ɹɱɟɣɤɚ�
ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ�
ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ��
�� ± ɢɫɬɨɱɧɢɤ� ɭɝɥɟɪɨɞɚ�� � ± ɦɟɬɚɥɥ�
ɪɚɫɬɜɨɪɢɬɟɥɶ�� � ± ɡɚɬɪɚɜɨɱɧɵɣ�
ɤɪɢɫɬɚɥɥ����± ɜɵɪɚɳɟɧɧɵɣ�ɤɪɢɫɬɚɥɥ�



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

���

ɞɨɩɭɫɬɢɬɶ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɧɟɪɚɜɧɨɜɟɫɧɵɯ� ɭɫɥɨɜɢɣ�� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɫɧɢɠɟɧɢɸ� ɤɚɱɟɫɬɜɚ�
ɤɪɢɫɬɚɥɥɨɜ�� ȼ� ɩɪɨɰɟɫɫɟ� ɨɯɥɚɠɞɟɧɢɹ� ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ� ɩɟɪɟɯɨɞɢɬ� ɜ� ɬɜɟɪɞɭɸ� ɮɚɡɭ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɩɨɫɥɟ� ɫɧɢɠɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ� ɞɨ� ɤɨɦɧɚɬɧɨɣ� ɤɪɢɫɬɚɥɥ�
ɚɥɦɚɡɚ� ɨɤɚɡɵɜɚɟɬɫɹ� ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɵɦ� ɜ� ɦɚɫɫɭ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɧɚɫɵɳɟɧɧɨɝɨ�
ɭɝɥɟɪɨɞɨɦ��Ʉɪɢɫɬɚɥɥ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɯɥɚɠɞɟɧɢɹ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɬɟɫɧɟɧɧɨɣ�ɞɟɮɨɪɦɚɰɢɢ��
ɩɨɷɬɨɦɭ�ɩɨɫɥɟ�ɨɯɥɚɠɞɟɧɢɹ�ɧɚ�ɟɝɨ�ɝɪɚɧɹɯ�ɩɪɨɞɨɥɠɚɸɬ�ɞɟɣɫɬɜɨɜɚɬɶ�ɫɠɢɦɚɸɳɢɟ�ɧɚɩɪɹɠɟɧɢɹ��
ɜɵɡɜɚɧɧɵɟ�ɜɧɟɲɧɟɣ�ɧɚɝɪɭɡɤɨɣ��ɧɨ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɧɚɤɥɚɞɵɜɚɸɬɫɹ�ɧɚɩɪɹɠɟɧɢɹ��ɜɨɡɧɢɤɚɸɳɢɟ�
ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɡɥɢɱɧɵɯ� ɡɧɚɱɟɧɢɣ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� �ɄɌɊ�� ɚɥɦɚɡɚ� ɢ�
ɦɟɬɚɥɥɚ� ɪɚɫɬɜɨɪɢɬɟɥɹ�� ɯɪɭɩɤɨɝɨ� ɪɚɡɪɭɲɟɧɢɹ� ɢɥɢ� ɩɥɚɫɬɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ� ɜ� ɦɟɬɚɥɥɟ�
ɪɚɫɬɜɨɪɢɬɟɥɟ�� ɋɬɪɨɝɨ� ɝɨɜɨɪɹ�� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɧɚɩɪɹɠɟɧɢɣ� ɩɨ� ɝɪɚɧɹɦ� ɤɪɢɫɬɚɥɥɚ� ɛɭɞɟɬ�
ɨɬɥɢɱɚɬɶɫɹ�ɨɬ�ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ��ɱɬɨ�ɦɨɠɟɬ�ɹɜɥɹɟɬɫɹ�ɩɪɢɱɢɧɨɣ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɤɚɫɚɬɟɥɶɧɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ��ɩɪɢɜɨɞɹɳɟɝɨ�ɤ�ɡɚɪɨɠɞɟɧɢɸ�ɩɥɚɫɬɢɱɟɫɤɢɯ�ɞɟɮɨɪɦɚɰɢɣ��ȼɟɥɢɱɢɧɚ�ɧɚɩɪɹɠɟɧɢɹ�ɢ�
ɯɚɪɚɤɬɟɪ�ɟɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɧɟɢɡɜɟɫɬɧɵ�

ɇɚ� ɩɨɫɥɟɞɧɟɦ�� ɩɹɬɨɦ�� ɷɬɚɩɟ� ɩɪɨɰɟɫɫɚ� ɜɵɪɚɳɢɜɚɧɢɹ� ɫɧɢɦɚɸɬ� ɜɧɟɲɧɸɸ� ɧɚɝɪɭɡɤɭ��
Ɉɞɧɚɤɨ�ɤɪɢɫɬɚɥɥ�ɨɫɬɚɟɬɫɹ�ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɵɦ�ɜ�ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɧɚ�ɝɪɚɧɹɯ�
ɤɪɢɫɬɚɥɥɚ� ɜ� ɦɟɬɚɥɥɟ�ɪɚɫɬɜɨɪɢɬɟɥɟ� ɩɪɨɞɨɥɠɚɸɬ� ɞɟɣɫɬɜɨɜɚɬɶ� ɧɚɩɪɹɠɟɧɢɹ�� ɜɵɡɜɚɧɧɵɟ�
ɪɚɡɥɢɱɢɟɦ�ɄɌɊ� ɚɥɦɚɡɚ� ɢ� ɦɟɬɚɥɥɚ�� Ɋɚɫɫɦɚɬɪɢɜɚɹ� ɫɨɜɨɤɭɩɧɨ� ɫɢɫɬɟɦɭ� ɤɪɢɫɬɚɥɥ� ± ɦɟɬɚɥɥ� ɷɬɢ�
ɧɚɩɪɹɠɟɧɢɹ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɨɫɬɚɬɨɱɧɵɟ�ɧɚɩɪɹɠɟɧɢɹ��Ɉɇ��

ɇɚɥɢɱɢɟ�ɧɚɩɪɹɠɟɧɢɣ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ�ɬɟɥɚ��Ⱦɟɮɨɪɦɚɰɢɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɤɚɤ�
ɨɛɪɚɬɢɦɵɦɢ��ɬɚɤ�ɢ�ɧɟɨɛɪɚɬɢɦɵɦɢ���ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɨɫɬɚɬɨɱɧɵɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜɫɟɝɞɚ�ɜɨɡɧɢɤɚɸɬ�
ɬɨɝɞɚ�� ɤɨɝɞɚ� ɜ� ɬɟɥɟ� ɩɨɹɜɥɹɸɬɫɹ� ɢ� ɩɪɨɞɨɥɠɚɸɬ� ɫɭɳɟɫɬɜɨɜɚɬɶ� ɧɟɨɞɧɨɪɨɞɧɵɟ� ɥɢɧɟɣɧɵɟ� ɢɥɢ�
ɨɛɴɟɦɧɵɟ���ɞɟɮɨɪɦɚɰɢɢ�ɜ�ɫɦɟɠɧɵɯ�ɱɚɫɬɹɯ�ɬɟɥɚ�ɩɨɫɥɟ�ɫɧɹɬɢɹ�ɜɫɟɯ�ɧɚɝɪɭɡɨɤ�>�±�@�

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɛɚɡɵ� �ɨɛɴɟɦɚ�� ɜɡɚɢɦɧɨɝɨ� ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ� ɜ� ɩɪɨɫɬɪɚɧɫɬɜɟ� ɬɟɥɚ�
ɧɚɩɪɹɠɟɧɢɹ�ɭɫɥɨɜɧɨ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɧɚɩɪɹɠɟɧɢɹ�,��,,�ɢ�,,,�ɪɨɞɚ�

Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɩɟɪɜɨɝɨ� �,�� ɪɨɞɚ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɦɚɤɪɨɧɚɩɪɹɠɟɧɢɹ��
ɭɪɚɜɧɨɜɟɲɢɜɚɟɦɵɟ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɛɥɚɫɬɟɣ�� ɪɚɡɦɟɪɵ�ɤɨɬɨɪɵɯ� ɫɨɢɡɦɟɪɢɦɵ�ɫ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ�
ɪɚɡɦɟɪɚɦɢ� ɬɟɥɚ�� ɍɫɥɨɜɢɟ� ɪɚɜɧɨɜɟɫɢɹ� ɜɧɭɬɪɟɧɧɢɯ� ɫɢɥ� ɢ� ɦɨɦɟɧɬɨɜ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɞɟɣɫɬɜɢɟɦ�
ɷɬɢɯ�ɧɚɩɪɹɠɟɧɢɣ��ɞɥɹ�ɥɸɛɨɝɨ�ɫɟɱɟɧɢɹ�ɬɟɥɚ�ɩɥɨɳɚɞɶɸ�) ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�

ɉɪɢ�ɧɚɪɭɲɟɧɢɢ�ɭɫɥɨɜɢɣ�ɪɚɜɧɨɜɟɫɢɹ�ɨɫɬɚɬɨɱɧɵɟ�ɧɚɩɪɹɠɟɧɢɹ�ɩɟɪɜɨɝɨ�ɪɨɞɚ�ɩɪɢɜɨɞɹɬ��ɤ�
ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɞɟɮɨɪɦɚɰɢɣ�� ɇɚɩɪɢɦɟɪ�� ɭɞɚɥɟɧɢɟ� ɱɚɫɬɢ� ɦɚɬɟɪɢɚɥɚ� ɜɵɡɵɜɚɟɬ� ɤɨɪɨɛɥɟɧɢɟ�
ɬɟɥɚ�

ȼ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɪɢɥɨɠɟɧɢɹɯ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɩɪɨɱɧɨɫɬɢ� ɢ� ɞɨɥɝɨɜɟɱɧɨɫɬɢ�
ɞɟɬɚɥɟɣ� ɦɚɲɢɧ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɷɮɮɟɤɬɵ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɞɟɣɫɬɜɢɟɦ�
ɨɫɬɚɬɨɱɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ� ɩɟɪɜɨɝɨ� ɪɨɞɚ�� Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɜɬɨɪɨɝɨ� ɢ� ɬɪɟɬɶɟɝɨ� ɪɨɞɚ�
ɨɛɴɟɞɢɧɹɸɬ�ɜ�ɨɞɧɭ�ɝɪɭɩɩɭ�ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɣ��

Ɋɟɚɥɶɧɵɟ� ɤɪɢɫɬɚɥɥɵ� ɜɫɟɝɞɚ� ɢɦɟɸɬ� ɧɟɨɞɧɨɪɨɞɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɪɢɦɟɫɟɣ�
�ɫɟɤɬɨɪɢɚɥɶɧɚɹ��ɡɨɧɚɥɶɧɚɹ��ɤɚɪɚɧɞɚɲɧɚɹ�ɫɬɪɭɤɬɭɪɵ���ɉɪɢɦɟɫɶ�ɢɡɦɟɧɹɟɬ�ɩɚɪɚɦɟɬɪ�ɪɟɲɟɬɤɢ��ɢ�
ɧɚ� ɝɪɚɧɢɰɚɯ� ɨɛɥɚɫɬɟɣ� ɪɚɡɥɢɱɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜɨɡɧɢɤɚɟɬ� ɜɧɭɬɪɟɧɧɟɟ� ɧɚɩɪɹɠɟɧɢɟ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɨɛɪɚɡɭɸɬɫɹ�ɞɢɫɥɨɤɚɰɢɢ�ɢ�ɬɪɟɳɢɧɵ��Ⱦɢɫɥɨɤɚɰɢɢ�ɩɪɢ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɢɡ�ɪɚɫɩɥɚɜɚ�ɜɨɡɧɢɤɚɸɬ�
ɬɚɤɠɟ� ɤɚɤ� ɪɟɡɭɥɶɬɚɬ� ɭɩɪɭɝɢɯ� ɧɚɩɪɹɠɟɧɢɣ� ɜ� ɧɟɪɚɜɧɨɦɟɪɧɨ� ɧɚɝɪɟɬɨɦ� ɤɪɢɫɬɚɥɥɟ� ɢ� ɩɪɢ�
ɧɚɪɚɫɬɚɧɢɢ�ɛɨɥɟɟ�ɝɨɪɹɱɢɯ�ɧɨɜɵɯ�ɫɥɨɟɜ�ɧɚ�ɛɨɥɟɟ�ɯɨɥɨɞɧɭɸ�ɩɨɜɟɪɯɧɨɫɬɶ��Ⱦɢɫɥɨɤɚɰɢɢ�ɦɨɝɭɬ�
ɬɚɤɠɟ�©ɧɚɫɥɟɞɨɜɚɬɶɫɹª��ɩɟɪɟɯɨɞɹ�ɢɡ�ɡɚɬɪɚɜɤɢ�ɜ�ɜɵɪɚɳɢɜɚɟɦɵɣ�ɤɪɢɫɬɚɥɥ�>�@�



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

���

Ɉɫɬɚɬɨɱɧɵɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜɬɨɪɨɝɨ� �,,�� ɪɨɞɚ� �ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɹ��ɞɟɣɫɬɜɭɸɬ�ɜ�ɩɪɟɞɟɥɚɯ�
ɤɪɢɫɬɚɥɥɢɬɨɜ�ɢ�ɦɨɝɭɬ�ɜɨɡɧɢɤɚɬɶ�ɩɨ�ɪɹɞɭ�ɩɪɢɱɢɧ�

��� ɉɪɢ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɨɛɪɚɡɰɚ� ɢɡ�ɡɚ� ɭɩɪɭɝɨɣ� ɢ�
ɩɥɚɫɬɢɱɟɫɤɨɣ�ɚɧɢɡɨɬɪɨɩɢɢ�ɤɪɢɫɬɚɥ�ɥɨɜ�

��� ɉɪɢ� ɧɟɨɞɧɨɪɨɞɧɨɦ� ɧɚɝɪɟɜɚɧɢɢ� ɢɥɢ� ɨɯɥɚɠɞɟɧɢɢ� ɬɟɥɚ�� ɉɨɹɜɥɹɸɳɢɟɫɹ� ɩɪɢ� ɷɬɨɦ�
ɪɚɫɬɹɝɢɜɚɸɳɟɟ� ɢ� ɫɠɢɦɚɸɳɟɟ� ɧɚɩɪɹɠɟɧɢɹ� ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɩɥɚɫɬɢɱɟɫɤɢɦ� ɫɞɜɢɝɚɦ�� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɤɨɬɨɪɵɯ� ɜɨɡɧɢɤɚɟɬ� ɨɫɬɚɬɨɱɧɨɟ� ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɟ�� ɜɟɥɢɱɢɧɚ� ɤɨɬɨɪɨɝɨ� ɛɭɞɟɬ�
ɡɧɚɱɢɬɟɥɶɧɟɟ�ɜ�ɦɧɨɝɨɮɚɡɧɨɦ�ɨɛɪɚɡɰɟ��ɟɫɥɢ�ɮɚɡɵ�ɢɦɟɸɬ�ɪɚɡɥɢɱɧɵɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ�ɬɟɩɥɨɜɨɝɨ�
ɪɚɫɲɢɪɟɧɢɹ�

��� ȼ� ɩɪɨɰɟɫɫɟ� ɪɚɫɩɚɞɚ� ɩɟɪɟɧɚɫɵɳɟɧɧɨɝɨ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� �ɫɬɚɪɟɧɢɹ�� ɧɚ� ɝɪɚɧɢɰɚɯ�
ɨɛɥɚɫɬɟɣ� ɜɵɞɟɥɢɜɲɟɣɫɹ� ɮɚɡɵ� ɢ� ɦɚɬɪɢɰɵ� ɫɨɡɞɚɸɬɫɹ� ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ�
ɫɨɩɪɹɠɟɧɢɟɦ�ɪɟɲɟɬɨɤ�

��� ɉɪɢ� ɥɨɤɚɥɶɧɵɯ� ɫɬɪɭɤɬɭɪɧɵɯ� ɢɥɢ� ɯɢɦɢɱɟɫɤɢɯ� ɩɪɟɜɪɚɳɟɧɢɹɯ�� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ�
ɭɞɟɥɶɧɨɝɨ� ɨɛɴɟɦɚ� ɤɚɤɨɝɨ�ɬɨ� ɫɥɨɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɫɧɨɜɧɨɣ� ɦɚɫɫɵ� ɬɚɤɠɟ� ɜɨɡɧɢɤɚɸɬ�
ɦɢɤɪɨɧɚɩɪɹɠɟɧɢɹ�

Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɬɪɟɬɶɟɝɨ� �,,,�� ɪɨɞɚ� �ɫɬɚɬɢɱɟɫɤɢɟ� ɢɫɤɚɠɟɧɢɹ�� ɫɜɹɡɚɧɵ� ɫ�
ɨɬɤɥɨɧɟɧɢɟɦ� ɚɬɨɦɨɜ� ɨɬ� ɩɨɥɨɠɟɧɢɹ� ɪɚɜɧɨɜɟɫɢɹ�� ɨɩɪɟɞɟɥɹɟɦɨɝɨ� ɭɡɥɚɦɢ� ɪɟɲɟɬɤɢ�� ɗɬɢ�
ɢɫɤɚɠɟɧɢɹ�ɨɯɜɚɬɵɜɚɸɬ�ɝɪɭɩɩɵ��ɭɱɚɫɬɜɭɸɳɢɟ�ɜ�ɫɨɡɞɚɧɢɢ�ɧɚɪɭɲɟɧɢɣ�ɫɬɪɭɤɬɭɪɵ��ɋɬɚɬɢɱɟɫɤɨɟ�
ɧɚɩɪɹɠɟɧɢɟ� ɜɨɡɧɢɤɚɟɬ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɜ� ɤɪɢɫɬɚɥɥɚɯ� ɪɚɡɥɢɱɧɨɝɨ� ɪɨɞɚ� ɞɟɮɟɤɬɨɜ� �ɞɢɫɥɨɤɚɰɢɣ��
ɚɬɨɦɨɜ� ɜɧɟɞɪɟɧɢɹ�� ɜɚɤɚɧɫɢɣ��� ɋɬɚɬɢɱɟɫɤɨɟ� ɢɫɤɚɠɟɧɢɟ� ɦɨɠɟɬ� ɬɚɤɠɟ� ɜɨɡɧɢɤɚɬɶ� ɜ� ɬɜɟɪɞɵɯ�
ɪɚɫɬɜɨɪɚɯ� ɬɢɩɚ� ɡɚɦɟɳɟɧɢɹ� ɩɪɢ� ɪɚɡɥɢɱɢɢ� ɚɬɨɦɧɵɯ� ɪɚɞɢɭɫɨɜ� ɪɚɫɬɜɨɪɹɟɦɨɝɨ� ɦɟɬɚɥɥɚ� ɢ�
ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�� ɋɬɚɬɢɱɟɫɤɨɟ� ɢɫɤɚɠɟɧɢɟ�� ɜɵɡɜɚɧɧɨɟ� ɫɦɟɳɟɧɢɟɦ� ɚɬɨɦɨɜ� ɨɬ� ɢɯ�
ɧɨɪɦɚɥɶɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ��ɞɨɥɠɧɨ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɬɚɤɨɦɭ�ɠɟ�ɷɮɮɟɤɬɭ��ɤɚɤ�ɫɦɟɳɟɧɢɟ�ɚɬɨɦɨɜ�ɩɪɢ�
ɬɟɩɥɨɜɵɯ�ɤɨɥɟɛɚɧɢɹɯ��ɩɨɫɥɟɞɧɢɟ�ɧɚɡɵɜɚɸɬ�ɞɢɧɚɦɢɱɟɫɤɢɦɢ�ɢɫɤɚɠɟɧɢɹɦɢ���

Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɩɟɪɜɨɝɨ� ɪɨɞɚ�� ɜɨɡɧɢɤɚɸɳɢɟ� ɜɫɥɟɞɫɬɜɢɟ� ɧɟɨɞɧɨɪɨɞɧɨɝɨ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɞɟɮɨɪɦɚɰɢɢ� ɩɨ� ɨɛɴɟɦɭ� ɬɟɥɚ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɜɧɟɲɧɟɣ� ɧɚɝɪɭɡɤɢ��
ɨɛɭɫɥɨɜɥɢɜɚɸɬɫɹ�ɦɧɨɝɢɦɢ�ɩɪɢɱɢɧɚɦɢ��ɨɫɧɨɜɧɵɦɢ�ɢɡ�ɤɨɬɨɪɵɯ�ɹɜɥɹɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ�>�±�@�

± ɧɟɨɞɧɨɪɨɞɧɚɹ� ɩɥɚɫɬɢɱɟɫɤɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɜɫɥɟɞɫɬɜɢɟ� ɜɨɡɞɟɣɫɬɜɢɹ� ɫɢɥɨɜɵɯ� ɢɥɢ�
ɬɟɩɥɨɜɵɯ�ɧɚɝɪɭɡɨɤ�

± ɧɟɨɞɧɨɪɨɞɧɨɟ�ɢɡɦɟɧɟɧɢɟ�ɭɞɟɥɶɧɨɝɨ�ɨɛɴɟɦɚ�ɩɪɢ�ɮɚɡɨɜɵɯ�ɩɪɟɜɪɚɳɟɧɢɹɯ�
± ɧɟɨɞɧɨɪɨɞɧɨɟ�ɬɟɩɥɨɜɨɟ�ɪɚɫɲɢɪɟɧɢɟ�ɢɥɢ�ɫɠɚɬɢɟ��ɩɪɢ�ɧɟɪɚɜɧɨɦɟɪɧɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɦ�

ɜɨɡɞɟɣɫɬɜɢɢ� ɢɡ�ɡɚ� ɪɚɡɥɢɱɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� � ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� � ɫɬɪɭɤɬɭɪɧɵɯ�
ɤɨɦɩɨɧɟɧɬɨɜ�ɧɟɨɞɧɨɪɨɞɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�

± ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɦɟɳɟɧɢɹ� ɩɪɢ� ɢɡɝɨɬɨɜɥɟɧɢɢ� ɫɨɫɬɚɜɧɵɯ� ɞɟɬɚɥɟɣ� ɜɫɥɟɞɫɬɜɢɟ�
ɧɟɬɨɱɧɨɫɬɢ�ɫɛɨɪɤɢ�

ɉɪɢ� ɪɚɜɧɨɦɟɪɧɨɦ� �ɨɞɧɨɪɨɞɧɨɦ�� ɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɞɟɮɨɪɦɚɰɢɢ� ɩɪɢ� ɜɧɟɲɧɢɯ�
ɜɨɡɞɟɣɫɬɜɢɹɯ�ɢ�ɫɬɪɭɤɬɭɪɧɵɯ�ɢɡɦɟɧɟɧɢɹɯ�ɨɫɬɚɬɨɱɧɵɟ�ɧɚɩɪɹɠɟɧɢɹ�ɧɟ�ɜɨɡɧɢɤɚɸɬ��Ɉɬɫɭɬɫɬɜɢɟ�
ɢɯ�ɹɜɥɹɟɬɫɹ�ɫɤɨɪɟɟ�ɢɫɤɥɸɱɟɧɢɟɦ��ɱɟɦ�ɩɪɚɜɢɥɨɦ��

Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɷɬɨɝɨ� ɬɢɩɚ� ɜɨɡɧɢɤɚɸɬ� ɜ� ɬɨɦ� ɫɥɭɱɚɟ�� ɟɫɥɢ� ɤɪɢɫɬɚɥɥɢɬ� ɢɥɢ�
ɡɟɪɧɨ� ɢɦɟɟɬ� ɧɟɨɞɧɨɪɨɞɧɵɣ� ɫɨɫɬɚɜ� ɢ� ɟɝɨ� ɤɨɦɩɨɧɟɧɬɵ� ɨɛɥɚɞɚɸɬ� ɪɚɡɥɢɱɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɬɢɩɚ�ɜɧɟɲɧɟɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ɧɚɩɪɢɦɟɪ�

± ɪɚɡɥɢɱɧɵɟ�ɩɪɟɞɟɥɵ�ɬɟɤɭɱɟɫɬɢ ɩɪɢ�ɦɟɯɚɧɢɱɟɫɤɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�
± ɪɚɡɥɢɱɧɵɟ�ɄɌɊ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɧɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�
± ɨɛɪɚɡɨɜɚɧɢɟ�ɮɚɡ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɩɪɢ�ɮɚɡɨɜɨɦ�ɩɪɟɜɪɚɳɟɧɢɢ�
ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɬɨɝɨ�� ɱɬɨ� ɨɫɬɚɬɨɱɧɵɟ� �ɩɥɚɫɬɢɱɟɫɤɢɟ�� ɞɟɮɨɪɦɚɰɢɢ� ɷɥɟɦɟɧɬɨɜ� ɫ�

ɪɚɡɥɢɱɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɧɟɲɧɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɩɨɫɥɟ� ɟɝɨ� ɫɧɹɬɢɹ�� ɛɭɞɭɬ�



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

���

ɪɚɡɥɢɱɧɵɦɢ�� ɧɚ� ɝɪɚɧɢɰɚɯ� ɷɬɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜɨɡɧɢɤɚɸɬ� ɧɚɩɪɹɠɟɧɢɹ�� ɗɬɢ� ɧɚɩɪɹɠɟɧɢɹ�
ɭɪɚɜɧɨɜɟɲɢɜɚɸɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɝɪɭɩɩ�ɤɪɢɫɬɚɥɥɢɬɨɜ�ɢɥɢ�ɡɟɪɟɧ�

ȼ� ɫɥɭɱɚɟ� ɪɚɡɧɵɯ� ɄɌɊ� ɡɟɪɟɧ� ɝɟɬɟɪɨɝɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɬɚɤɠɟ� ɦɨɝɭɬ� ɜɨɡɧɢɤɚɬɶ�
ɨɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɜɬɨɪɨɝɨ� ɪɨɞɚ�� ȿɫɥɢ� ɩɪɢɧɹɬɶ�� ɱɬɨ� ɮɚɡɚ� Ⱥ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɢɧɬɟɪɜɚɥɟ� ɢɦɟɟɬ� ɛɨɥɶɲɢɣ� ɄɌɊ�� ɱɟɦ� ɮɚɡɚ� ȼ�� ɢ� ɟɫɥɢ� ɩɪɢ� ɧɟɤɨɬɨɪɨɣ�
ɬɟɦɩɟɪɚɬɭɪɟ�Ɍ��ɧɚɩɪɹɠɟɧɢɟ�ɜ�ɮɚɡɚɯ�ɨɬɫɭɬɫɬɜɭɟɬ��ɩɨɫɥɟ�ɨɯɥɚɠɞɟɧɢɹ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�Ɍ����Ɍ��
ɨɛɴɟɦ� ɮɚɡɵ� Ⱥ� ɭɦɟɧɶɲɢɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɟɟ�� ɱɟɦ� ɮɚɡɵ� ȼ�� Ɍɚɤ� ɤɚɤ� ɮɚɡɵ� ɫɨɩɪɢɤɚɫɚɸɬɫɹ� ɢ�
ɧɚɯɨɞɹɬɫɹ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɬɟɫɧɟɧɧɨɝɨ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ�� ɜ� ɮɚɡɟ� Ⱥ� �ɛɨɥɶɲɢɣ� ɄɌɊ�� ɜɨɡɧɢɤɚɟɬ�
ɪɚɫɬɹɝɢɜɚɸɳɟɟ��ɚ�ɜ�ɮɚɡɟ�ȼ��ɦɟɧɶɲɢɣ�ɄɌɊ��± ɫɠɢɦɚɸɳɟɟ�ɧɚɩɪɹɠɟɧɢɟ�

Ɉɫɬɚɬɨɱɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɦɨɠɟɬ�ɜɨɡɧɢɤɚɬɶ�ɬɚɤɠɟ��ɢɡ�ɡɚ�ɪɚɡɥɢɱɧɵɯ�ɦɨɞɭɥɟɣ�ɭɩɪɭɝɨɫɬɢ�
ɦɚɬɟɪɢɚɥɨɜ� ɫɦɟɠɧɵɯ� ɨɛɴɟɦɨɜ�� ɉɪɢ� ɷɬɨɦ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɨɫɬɚɬɨɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�
ɫɜɹɡɵɜɚɟɬɫɹ� ɫ� ɩɥɚɫɬɢɱɟɫɤɨɣ� �ɧɟɨɛɪɚɬɢɦɨɣ�� ɞɟɮɨɪɦɚɰɢɟɣ�� ɋɥɟɞɭɟɬ� ɜɵɹɫɧɢɬɶ�� ɦɨɠɧɨ� ɥɢ�
ɝɨɜɨɪɢɬɶ� ɨ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɯɪɭɩɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɬɚɤɢɯ� ɤɚɤ� ɤɪɢɫɬɚɥɥɵ� ɚɥɦɚɡɚ��
ɤɜɚɪɰɚ��ɤɪɟɦɧɢɹ��ȼ�>�@�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɨɤɚɡɚɧɨ�ɧɚɥɢɱɢɟ�ɨɫɬɚɬɨɱɧɨɣ�ɞɟɮɨɪɦɚɰɢɢܭ�� �������
ɧɚɡɵɜɚɟɦɨɣ� ɚɜɬɨɪɨɦ� ɤɜɚɡɢɦɢɤɪɨɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɟɣ�� ɩɪɢ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɤɪɟɦɧɢɹ�

Ɇɢɤɪɨɩɥɚɫɬɢɱɟɫɤɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɩɥɚɫɬɢɱɧɵɯ� ɦɟɬɚɥɥɨɜ� ɢ� ɫɩɥɚɜɨɜ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ�
ɧɚɩɪɹɠɟɧɢɢ� ɜ� ��� ɪɚɡ� ɦɟɧɶɲɟɦ� ɢɯ� ɬɟɨɪɟɬɢɱɟɫɤɨɣ� ɩɪɨɱɧɨɫɬɢ�� ɢ� ɨɛɭɫɥɨɜɥɟɧɚ� ɞɜɢɠɟɧɢɟɦ�
ɞɢɫɥɨɤɚɰɢɣ�ɜ�ɨɬɞɟɥɶɧɵɯ�ɦɢɤɪɨɨɛɴɟɦɚɯ�ɡɟɪɟɧ�

Ⱥɥɦɚɡ��ɤɜɚɪɰ��ɤɨɪɭɧɞ��ɫɬɟɤɥɨ�ɩɪɨɹɜɥɹɸɬ�ɯɪɭɩɤɢɟ�ɫɜɨɣɫɬɜɚ�ɢ�ɫɱɢɬɚɟɬɫɹ��ɱɬɨ�ɢɯ�ɩɪɟɞɟɥ�
ɬɟɤɭɱɟɫɬɢ�ɛɥɢɡɨɤ�ɤ�ɩɪɟɞɟɥɭ�ɩɪɨɱɧɨɫɬɢ��Ɉɞɧɚɤɨ�ɛɵɥɨ�ɨɛɧɚɪɭɠɟɧɨ�ɨɫɬɚɬɨɱɧɭɸ�ɞɟɮɨɪɦɚɰɢɸܭ��
 � ������ ɫɨɢɡɦɟɪɢɦɭɸ� ɫ� ɭɩɪɭɝɨɣ� ɢɥɢ� ɩɪɟɜɵɲɚɸɳɭɸ� ɟɟ�� ɇɚɥɢɱɢɟ� ɨɫɬɚɬɨɱɧɨɣ� ɞɟɮɨɪɦɚɰɢɢ�
ɫɜɹɡɵɜɚɸɬ�ɫ�ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ�ɞɢɫɥɨɤɚɰɢɣ�

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɜɨɩɪɨɫ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɨɫɬɚɬɨɱɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɩɨɫɥɟ�ɫɢɧɬɟɡɚ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� �ɧɚɩɪɢɦɟɪ�� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ��ɜ�ɥɢɬɟɪɚɬɭɪɟ�ɧɟ�ɨɫɜɟɳɟɧ��ɗɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ��ɱɬɨ�ɬɚɤɨɣ�
ɜɨɩɪɨɫ�ɧɟ�ɫɬɨɹɥ�ɨɫɬɪɨ�ɤɚɤ�ɬɟɦɚ�ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɟɪɨɹɬɧɨ��ɜ�ɫɜɹɡɢ�ɫ�ɬɟɦ��ɱɬɨ�ɪɚɡɪɭɲɟɧɢɟ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɩɨɫɥɟ� ɫɢɧɬɟɡɚ� ɩɪɢ� ɫɧɹɬɢɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɞɚɜɥɟɧɢɹ� ɥɢɛɨ� ɧɟ�
ɹɜɥɹɟɬɫɹ� ɱɚɫɬɵɦ� � ɹɜɥɟɧɢɟɦ�� ɥɢɛɨ� ɪɚɡɪɭɲɟɧɢɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɜɵɡɜɚɧɨ� �ɢɥɢ� ɫɜɹɡɚɧɨ��
ɞɪɭɝɢɦɢ� ɮɚɤɬɨɪɚɦɢ�� ȼɫɟ� ɥɢɬɟɪɚɬɭɪɧɵɟ� ɞɚɧɧɵɟ� ɨɛ� ɨɫɬɚɬɨɱɧɵɯ� ɧɚɩɪɹɠɟɧɢɹɯ� ɜ� ɚɥɦɚɡɚɯ�
ɫɜɹɡɚɧɵ� ɫ� ɚɥɦɚɡɧɵɦɢ� ɩɨɤɪɵɬɢɹɦɢ� ɢɥɢ� ɚɥɦɚɡɧɵɦɢ� ɩɥɟɧɤɚɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ� ɧɚ� ɩɨɞɥɨɠɤɚɯ�
ɦɟɬɨɞɚɦɢ�ɨɫɚɠɞɟɧɢɹ��'9'��

ɋ� ɭɱɟɬɨɦ�ɩɪɢɜɟɞɟɧɧɨɣ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɨɫɬɚɬɨɱɧɵɯ�ɧɚɩɪɹɠɟɧɢɣ� ɩɪɢɯɨɞɢɦ� ɤ� ɜɵɜɨɞɭ��
ɱɬɨ� ɪɚɡɪɭɲɟɧɢɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɥɟɞɫɬɜɢɟɦ� ɜɨɡɞɟɣɫɬɜɢɹ� ɨɫɬɚɬɨɱɧɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ�ɜɬɨɪɨɝɨ�ɪɨɞɚ��ɧɚ�ɝɪɚɧɢɰɟ�ɫɨɩɪɹɠɟɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɢ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��ɢ�
ɬɪɟɬɶɟɝɨ��ɜɧɭɬɪɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ���

Ɋɚɫɫɦɨɬɪɢɦ� ɨɫɬɚɬɨɱɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɜɬɨɪɨɝɨ� ɪɨɞɚ�� ɞɟɣɫɬɜɭɸɳɟɟ� ɧɚ� ɝɪɚɧɢɰɟ�
ɦɨɧɨɤɪɢɫɬɚɥɥ�ɚɥɦɚɡɚ�± ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ�

Ʉɪɢɫɬɚɥɥ� ɚɥɦɚɡɚ� ɹɜɥɹɟɬɫɹ� ɚɧɢɡɨɬɪɨɩɧɵɦ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ��
ɤɨɬɨɪɵɟ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɞɥɹ�ɤɭɛɢɱɟɫɤɢɯ�ɤɪɢɫɬɚɥɥɨɜ�ɬɪɟɦɹ�ɩɨɫɬɨɹɧɧɵɦɢ�ɭɩɪɭɝɨɫɬɢ�ɫ����ɫ����
ɫ�� >�@�� ɉɨɫɤɨɥɶɤɭ� ɢɧɬɟɪɟɫ� ɜɵɡɵɜɚɸɬ� ɭɫɪɟɞɧɟɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɪɚɫɫɦɨɬɪɢɦ� ɨɛɴɟɦɧɵɣ�
ɦɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ��ɦɨɞɭɥɶ�ɜɫɟɫɬɨɪɨɧɧɟɝɨ�ɫɠɚɬɢɹ���ɤɨɬɨɪɵɣ�ɞɥɹ�ɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�ɪɚɜɟɧ�����
Ƚɉɚ� >�@��Ɉɛɴɟɦɧɵɣ�ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� �ɜɟɥɢɱɢɧɭ�ɨɛɪɚɬɧɭɸ�ɨɛɴɟɦɧɨɣ�ɫɠɢɦɚɟɦɨɫɬɢ��ɦɨɠɧɨ�
ɛɵɬɶ�ɜɵɪɚɡɢɬɶ�ɱɟɪɟɡ�ɭɩɪɭɝɢɟ�ɩɨɫɬɨɹɧɧɵɟ�

���



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

���

ɝɞɟ�Ʉ ± ɨɛɴɟɦɧɚɹ�ɫɠɢɦɚɟɦɨɫɬɶ�ɚɥɦɚɡɚ��
ɍɩɪɭɝɢɟ� ɩɨɫɬɨɹɧɧɵɟ� ɚɥɦɚɡɚ� ɫ� ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ� ɭɦɟɧɶɲɚɸɬɫɹ�� ɧɨ�

ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɋ� ɩɨɜɵɲɟɧɢɟɦ� ɞɚɜɥɟɧɢɹ� ɭɩɪɭɝɢɟ� ɩɨɫɬɨɹɧɧɵɟ� ɚɥɦɚɡɚ� ɬɚɤɠɟ� ɩɨɜɵɲɚɸɬɫɹ��
ɍɤɚɡɚɧɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɩɪɢɜɟɞɟɧɚ�ɜ�ɬɚɛɥɢɰɟ�>�@�

Ɂɚɜɢɫɢɦɨɫɬɶ�ɭɩɪɭɝɢɯ�ɤɨɧɫɬɚɧɬ�ɚɥɦɚɡɚ�ɨɬ�ɞɚɜɥɟɧɢɹ�ɢ�ɬɟɦɩɟɪɚɬɭɪɵ

ɍɩɪɭɝɢɟ�ɩɨɫɬɨɹɧɧɵɟ Ɂɧɚɱɟɧɢɹ�ɫLM Ƚɪɚɞɢɟɧɬ�ɩɨ�
ɞɚɜɥɟɧɢɸ

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ�
ɤɨɷɮɮɢɰɢɟɧɬ�

u�����Ʉ
ɋ��

ɋ��

ɋ��

������
�����
�����

���������
��������
��������

�����������
����������
�����������

ɂɫɩɨɥɶɡɨɜɚɜ�ɞɚɧɧɵɟ�ɬɚɛɥɢɰɵ�ɢ�ɮɨɪɦɭɥɭ������ɩɨɥɭɱɢɦ�ɪɚɫɱɟɬɧɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ�ɦɨɞɭɥɹ�
ɨɛɴɟɦɧɨɣ�ɭɩɪɭɝɨɫɬɢ�ɚɥɦɚɡɚ�ɨɬ ɞɚɜɥɟɧɢɹ�ɩɪɢ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ�

���

Ⱥɥɦɚɡɵ� ɨɛɥɚɞɚɸɬ� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɧɢɡɤɢɦ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� Į��
Ɂɚɜɢɫɢɦɨɫɬɶ�ɥɢɧɟɣɧɨɝɨ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɬɟɩɥɨɜɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɚɥɦɚɡɚ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ�����

ɇɟɫɨɦɧɟɧɧɨ�� ɧɚɩɪɹɠɟɧɢɟ��
ɜɨɡɧɢɤɚɸɳɟɟ� ɩɪɢ� ɫɨɜɦɟɫɬɧɨɦ�
ɨɯɥɚɠɞɟɧɢɢ� ɤɪɢɫɬɚɥɥɚ� ɜ� ɦɚɫɫɟ�
ɪɚɫɬɜɨɪɢɬɟɥɹ�� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɵɦ�
ɮɚɤɬɨɪɨɦ�� ɩɪɢɜɨɞɹɳɢɦ� ɤ�
ɧɚɝɪɭɠɟɧɢɸ� ɤɪɢɫɬɚɥɥɚ��
ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɨɫɬɚɬɨɱɧɵɯ�
ɧɚɩɪɹɠɟɧɢɣ� ɜɬɨɪɨɝɨ� ɪɨɞɚ� ɩɨ� ɟɝɨ�
ɩɨɜɟɪɯɧɨɫɬɢ� � ɜɫɥɟɞɫɬɜɢɟ� ɪɚɡɥɢɱɧɵɯ�
ɡɧɚɱɟɧɢɣ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�
ɬɟɪɦɢɱɟɫɤɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɤɪɢɫɬɚɥɥɚ�
ɢ�ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɹ��

Ʉɪɢɫɬɚɥɥ�ɚɥɦɚɡɚ�ɚɧɢɡɨɬɪɨɩɟɧ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɬɟɩɥɨɜɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�

>�@�� ɗɬɨ� ɫɥɭɠɢɬ� ɩɪɢɱɢɧɨɣ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɩɨ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� ɩɪɢ� ɟɝɨ� ɫɨɜɦɟɫɬɧɨɦ� ɨɯɥɚɠɞɟɧɢɢ� ɫ� ɦɟɬɚɥɥɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟɦ�� ɉɪɢ�
ɪɚɜɧɨɦɟɪɧɨɦ� ɧɚɝɪɟɜɚɧɢɢ� ɤɪɢɫɬɚɥɥ� ɢɫɩɵɬɵɜɚɟɬ� ɨɞɧɨɪɨɞɧɭɸ� ɞɟɮɨɪɦɚɰɢɸ�� ɤɨɬɨɪɚɹ�
ɨɩɢɫɵɜɚɟɬɫɹ� ɬɟɧɡɨɪɨɦ� ɞɟɮɨɪɦɚɰɢɢ� ��\ܭ ȿɫɥɢ� ɩɪɢ� ɧɚɝɪɟɜɚɧɢɢ� �ɨɯɥɚɠɞɟɧɢɢ�� ɬɟɦɩɟɪɚɬɭɪɚ�
ɤɪɢɫɬɚɥɥɚ�ɢɡɦɟɧɹɟɬɫɹ�ɧɚ�ǻɌ���ɜɫɟ�ɤɨɦɩɨɧɟɧɬɵ�ɬɟɧɡɨɪɚܭ�LM ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ�ǻɌ�LMܭ�  �ĮLMǻ7��ɝɞɟ�
ĮLM ± ɥɢɧɟɣɧɵɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ�� ĮLM�� ɤɚɤ� ɢ� LMܭ ɹɜɥɹɟɬɫɹ� ɫɢɦɦɟɬɪɢɱɧɵɦ�
ɬɟɧɡɨɪɨɦ� ɜɬɨɪɨɝɨ� ɪɚɧɝɚ�� ɤɨɬɨɪɵɣ� ɦɨɠɧɨ� ɭɩɪɨɫɬɢɬɶ�� ɩɪɢɜɟɞɟɧɢɟɦ� ɟɝɨ� ɤ� ɝɥɚɜɧɵɦ� ɨɫɹɦ�
ɤɪɢɫɬɚɥɥɚ�� ɉɨɥɭɱɢɦ� ��ܭ  � Į��ǻ7�� ��ܭ  � Į��ǻ7�� ��ܭ  � Į��ǻ7�� ɝɞɟ� Į���� Į���� Į�� ± ɝɥɚɜɧɵɟ�
ɤɨɷɮɮɢɰɢɟɧɬɵ� ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɞɢɚɝɨɧɚɥɶɧɵɦ� ɤɨɦɩɨɧɟɧɬɚɦ�
ɬɟɧɡɨɪɚ� ĮLM�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɜ� ɨɛɳɟɦ� ɫɥɭɱɚɟ�� ɤɨɝɞɚ� ɥɢɧɟɣɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɩɥɨɜɨɝɨ�
ɪɚɫɲɢɪɟɧɢɹ� ɡɚɜɢɫɢɬ� ɨɬ�ɧɚɩɪɚɜɥɟɧɢɹ� ɜ� ɤɪɢɫɬɚɥɥɟ��ɲɚɪ�� ɜɵɞɟɥɟɧɧɵɣ�ɦɵɫɥɟɧɧɨ� ɜ� ɤɪɢɫɬɚɥɥɟ��

Ɋɢɫ����Ɂɚɜɢɫɢɦɨɫɬɶ�ɥɢɧɟɣɧɨɝɨ�ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɬɟɩɥɨɜɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɚɥɦɚɡɚ�ɨɬ�ɬɟɦɩɟɪɚɬɭɪɵ�>�@



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

���

ɩɪɢ� ɧɚɝɪɟɜɚɧɢɢ� ɩɪɟɨɛɪɚɡɭɟɬɫɹ� ɜ� ɷɥɥɢɩɫɨɢɞ� ɫ� ɨɫɹɦɢ�� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦɢ� ɫɥɟɞɭɸɳɢɦ�
ɜɟɥɢɱɢɧɚɦ�� �� �� �� Ɍɨɝɞɚ� ɨɛɴɟɦɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɩɥɨɜɨɝɨ�
ɪɚɫɲɢɪɟɧɢɹ�ȕ��ɡɚɩɢɲɟɬɫɹ�ɜ�ɜɢɞɟ

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɥɧɨɝɨ� ɬɟɧɡɨɪɚ� ɞɟɮɨɪɦɚɰɢɣ�� ɜɨɡɧɢɤɚɸɳɢɯ ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ�� ɧɟɨɛɯɨɞɢɦɨ� ɡɧɚɬɶ� ɥɢɧɟɣɧɵɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɬɟɩɥɨɜɨɝɨ�
ɪɚɫɲɢɪɟɧɢɹ�ɜɞɨɥɶ�ɝɥɚɜɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜ�ɤɪɢɫɬɚɥɥɟ��

Ⱥɥɦɚɡ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɤɪɢɫɬɚɥɥɚɦ� ɫ� ɤɭɛɢɱɟɫɤɨɣ� ɫɢɧɝɨɧɢɟɣ�� ɥɢɧɟɣɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ�
ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɤɨɬɨɪɨɝɨ� ɦɨɠɧɨ� ɢɡɦɟɪɹɬɶ� ɜ ɥɸɛɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɩɨɫɤɨɥɶɤɭ� ɬɟɧɡɨɪ�
ɜɬɨɪɨɝɨ� ɪɚɧɝɚ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɜɵɪɨɠɞɚɟɬɫɹ� ɜ� ɫɤɚɥɹɪ�� � �� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ�
ɨɛɴɟɦɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɟɩɥɨɜɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ��ȕ� ��Į�

Ɉɫɬɚɬɨɱɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɢ�
ɪɚɡɝɪɭɡɤɢ ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɢ� ɛɭɞɟɬ� ɡɚɜɢɫɟɬɶ� ɨɬ� ɪɚɡɧɨɫɬɢ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɬɟɪɦɢɱɟɫɤɨɝɨ�

ɪɚɫɲɢɪɟɧɢɹ� ɚɥɦɚɡɚ� ɢ� ɦɟɬɚɥɥɚ�
ɪɚɫɬɜɨɪɢɬɟɥɹ�� Ɂɚɜɢɫɢɦɨɫɬɢ� ɥɢɧɟɣɧɨɝɨ�
ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ�
ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɞɥɹ� ɫɩɥɚɜɨɜ� ɠɟɥɟɡɚ� ɫ�
ɧɢɤɟɥɟɦ� ɢ� ɚɥɸɦɢɧɢɟɦ� ɩɨɤɚɡɚɧɵ� ɧɚ�
ɪɢɫ� ��

Ʉɚɤ�ɜɢɞɧɨ�ɧɚ�ɪɢɫ� ��ɢ�ɪɢɫ� ���ɩɪɢ�
ɨɞɧɨɣ� ɢ� ɬɨɣ� ɠɟ� ɬɟɦɩɟɪɚɬɭɪɟ� ɄɌɊ�
ɚɥɦɚɡɚ�� ɢɦɟɹ� ɬɨɬ� ɠɟ� ɡɧɚɤ�� ɡɧɚɱɢɬɟɥɶɧɨ�
ɦɟɧɶɲɟ� ɄɌɊ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��
ɗɬɨ��ɨɱɟɜɢɞɧɨ��ɩɪɢɜɟɞɟɬ�ɤ�ɬɨɦɭ��ɱɬɨ�ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� ɩɨɫɥɟ�
ɨɯɥɚɠɞɟɧɢɹ� ɛɭɞɭɬ� ɞɟɣɫɬɜɨɜɚɬɶ�
ɧɚɩɪɹɠɟɧɢɹ� ɫɠɚɬɢɹ�� ɉɪɨɜɟɞɟɦ�
ɱɢɫɥɟɧɧɭɸ� ɨɰɟɧɤɭ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɜɟɥɢɱɢɧɵ� ɷɬɢɯ� ɧɚɩɪɹɠɟɧɢɣ��
ɜɨɡɧɢɤɚɸɳɢɯ� ɜ� ɩɪɨɰɟɫɫɟ� ɨɯɥɚɠɞɟɧɢɹ��
ɫɢɫɬɟɦɵ� ɚɥɦɚɡ�ɦɟɬɚɥɥ�� ɨɬ� ɞɚɜɥɟɧɢɹ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɩɪɨɰɟɫɫɚ� ɜɵɪɚɳɢɜɚɧɢɹ��
ɢɫɩɨɥɶɡɭɹ� ɩɨɞɯɨɞ�� ɩɪɟɞɥɨɠɟɧɧɵɣ� ɜ�

ɪɚɛɨɬɟ�>��@�
Ʉɪɢɫɬɚɥɥ�ɚɥɦɚɡɚ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɜɤɥɸɱɟɧɢɟ�ɜ�ɦɚɫɫɟ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��

Ɍɨɝɞɚ�ɪɚɫɱɟɬ�ɢɡɦɟɧɟɧɢɹ�ɞɚɜɥɟɧɢɹ�ɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɨ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɪɢɫɬɚɥɥɚ�ɪɚɡɛɢɜɚɟɬɫɹ�ɧɚ�
ɞɜɚ�ɷɬɚɩɚ��Ɋɚɫɫɦɚɬɪɢɜɚɟɦ�ɡɚɞɚɱɭ�ɜ�ɭɩɪɭɝɨɣ�ɩɨɫɬɚɧɨɜɤɟ�

ɉɟɪɜɵɣ� ɷɬɚɩ� ± ɨɩɪɟɞɟɥɢɦ� ɡɚɜɢɫɢɦɨɫɬɶ� ɨɬ� ɞɚɜɥɟɧɢɹ� ɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ�
ɢɡɦɟɧɟɧɢɹ�ɨɛɴɟɦɚ� ��ɡɚɧɹɬɨɝɨ�ɤɪɢɫɬɚɥɥɨɦ��ɫɱɢɬɚɹ��ɱɬɨ�ɤɪɢɫɬɚɥɥ�ɨɬɫɭɬɫɬɜɭɟɬ�

���

ɝɞɟ�Į0��*0 ± ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɄɌɊ�ɢ�ɦɨɞɭɥɶ�ɫɞɜɢɝɚ�ɦɚɬɟɪɢɚɥɚ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��
ɉɟɪɜɨɟ� ɫɥɚɝɚɟɦɨɟ� ���� ɭɱɢɬɵɜɚɟɬ� ɜɤɥɚɞ�ɢɡɦɟɧɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɚ� ɜɬɨɪɨɟ� ± ɞɚɜɥɟɧɢɹ

ɩɪɢ�ɨɯɥɚɠɞɟɧɢɢ�ɢ�ɪɚɡɝɪɭɡɤɟ�ɪɟɚɤɰɢɨɧɧɨɝɨ�ɨɛɴɟɦɚ�ɜ�ɢɡɦɟɧɟɧɢɟ�ɨɛɴɟɦɚ��ɡɚɧɹɬɨɝɨ�ɤɪɢɫɬɚɥɥɨɦ��

Ɋɢɫ���� Ɂɚɜɢɫɢɦɨɫɬɶ� ɥɢɧɟɣɧɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɬɟɩɥɨɜɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɫɩɥɚɜɨɜ�ɠɟɥɟɡɚ��� ± ɫ�ɧɢɤɟɥɟɦ�������ɧɢɤɟɥɹ�����±
ɫ�ɚɥɸɦɢɧɢɟɦ������ɚɥɸɦɢɧɢɹ��>�@



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

���

ɇɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɪɚɫɫɦɚɬɪɢɦ� ɨɬɧɨɫɢɬɟɥɶɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ� ¨9»9� � � ɤɪɢɫɬɚɥɥɚ�
ɚɥɦɚɡɚ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɞɚɜɥɟɧɢɹ�ǻɊ ɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ǻɌ�

���

ɝɞɟ�ɝɞɟ�Į$��. ± ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɄɌɊ�ɢ�ɫɠɢɦɚɟɦɨɫɬɶ��ɚɥɦɚɡɚ��ɜɟɥɢɱɢɧɚ��ɨɛɪɚɬɧɚɹ�ɨɛɴɟɦɧɨɦɭ�
ɦɨɞɭɥɸ�ɭɩɪɭɝɨɫɬɢ���

ɉɟɪɜɨɟ� ɫɥɚɝɚɟɦɨɟ� ɮɨɪɦɭɥɵ� ���� ɬɚɤɠɟ� ɭɱɢɬɵɜɚɟɬ� ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ�� ɜɵɡɜɚɧɧɨɟ�
ɢɡɦɟɧɟɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ��ɜɬɨɪɨɟ�ɫɥɚɝɚɟɦɨɟ�± ɜɵɡɜɚɧɧɨɟ�ɢɡɦɟɧɟɧɢɟɦ�ɞɚɜɥɟɧɢɹ��Ɂɧɚɱɟɧɢɟ�Ʉ
ɫɱɢɬɚɟɦ�ɩɨɥɨɠɢɬɟɥɶɧɵɦ�

ɉɪɢɪɚɜɧɢɜɚɹ�����ɢ������ɩɨɥɭɱɢɦ�

ɇɚɩɪɹɠɟɧɢɟ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡɚ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɢ� ɫɧɹɬɢɹ� ɜɧɟɲɧɟɣ� ɧɚɝɪɭɡɤɢ�
ɛɭɞɟɬ�ɪɚɜɧɨ�

���

ɝɞɟ�Ɋȼ��Ɋɨ ±ɞɚɜɥɟɧɢɟ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɪɢɫɬɚɥɥɚ� �ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɪɢ�ɜɵɪɚɳɢɜɚɧɢɢ��ɢ�ɩɨɫɥɟ�
ɨɯɥɚɠɞɟɧɢɹ� ɢ� ɫɧɹɬɢɹ� ɧɚɝɪɭɡɤɢ�� Ɍȼ�� Ɍɨ ± ɬɟɦɩɟɪɚɬɭɪɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɜɵɪɚɳɢɜɚɧɢɹ� ɢ�
ɤɨɦɧɚɬɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�

Ɉɞɧɚɤɨ�ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ�ɩɪɢ�ɪ�Ɍ ɩɚɪɚɦɟɬɪɚɯ�ɜɵɪɚɳɢɜɚɧɢɹ�ɤɪɢɫɬɚɥɥɚ�ɧɚɯɨɞɢɬɫɹ�ɜ�
ɠɢɞɤɨɦ�ɫɨɫɬɨɹɧɢɢ��ɇɚ�ɱɟɬɜɟɪɬɨɦ�ɷɬɚɩɟ�ɩɪɨɰɟɫɫɚ�ɜɵɪɚɳɢɜɚɧɢɹ�ɩɪɢ�ɨɯɥɚɠɞɟɧɢɢ�ɪɟɚɤɰɢɨɧɧɨɣ�
ɹɱɟɣɤɢ�ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ�ɡɚɬɜɟɪɞɟɜɚɟɬ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ�Ɍɩɥ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�
ɭɦɟɧɶɲɚɟɬɫɹ� ɟɝɨ� ɨɛɴɟɦ�� ɋ� ɭɱɟɬɨɦ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫ� ɨɯɥɚɠɞɟɧɢɹ� ɢ� ɫɧɹɬɢɹ� ɧɚɝɪɭɡɤɢ� ɦɨɠɧɨ�
ɫɯɟɦɚɬɢɱɟɫɤɢ�ɩɪɟɞɫɬɚɜɢɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

ɋɧɚɱɚɥɚ� ɨɯɥɚɠɞɚɟɬɫɹ� ɪɟɚɤɰɢɨɧɧɚɹ� ɹɱɟɣɤɚ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� Ɍɜ ɞɨ� ɤɨɦɧɚɬɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ� Ɍɩɥ�� ɩɪɢɱɟɦ� ɧɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɠɢɞɤɨɦ�
ɫɨɫɬɨɹɧɢɢ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɥɚɜɥɟɧɢɹ�Ɍɩɥ� ɚ�ɡɚɬɟɦ�ɡɚɬɜɟɪɞɟɜɚɟɬ�ɩɪɢ�ɷɬɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ��Ɍɨɝɞɚ�
ɭɪɚɜɧɟɧɢɟ� ����� ɨɩɢɫɵɜɚɸɳɟɟ� ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ� ɦɟɬɚɥɥɚ� ɪɚɫɬɜɨɪɢɬɟɥɹ�� ɧɟɨɛɯɨɞɢɦɨ�
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

���
ɝɞɟ� 9ɠɬ� ± ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɩɪɢ� ɮɚɡɨɜɨɦ� ɩɟɪɟɯɨɞɟ� ɢɡ� ɠɢɞɤɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɜ�ɬɜɟɪɞɨɟ�

Ɉɛɨɡɧɚɱɢɦ ��ɩɪɢɱɟɦ��

Ɏ  ����������ɩɪɢ�Ɍ � Ɍɩɥ

ɩɪɢ�Ɍ t Ɍɩɥ

Ɉɞɧɚɤɨ�� ɤɚɤ� ɛɵɥɨ� ɫɤɚɡɚɧɨ� ɪɚɧɟɟ�� ɦɚɬɟɪɢɚɥ�ɦɟɬɚɥɥɚ� ɪɚɫɬɜɨɪɢɬɟɥɹ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɷɬɨɦ�
ɷɬɚɩɟ� ɜ� ɠɢɞɤɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɩɨɷɬɨɦɭ�� ɜɨ�ɩɟɪɜɵɯ�� ɩɨɧɹɬɢɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɫɞɜɢɝɭ��
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ� ɤɨɬɨɪɨɝɨ� ɹɜɥɹɟɬɫɹ� ɦɨɞɭɥɶ� ɫɞɜɢɝɚ�� ɞɥɹ� ɦɚɬɟɪɢɚɥɚ� ɜ� ɠɢɞɤɨɦ� ɫɨɫɬɨɹɧɢɢ� ɧɟ�
ɢɦɟɟɬ� ɫɦɵɫɥɚ� �*ɦ  � ���� ɢ� ɜɨ�ɜɬɨɪɵɯ�� ɠɢɞɤɨɫɬɢ� ɫɱɢɬɚɸɬɫɹ� ɧɟɫɠɢɦɚɟɦɵɦɢ�� ɩɨɷɬɨɦɭ�



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

���

ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ� ɡɚ� ɫɱɟɬ� ɢɡɦɟɧɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɜɧɭɬɪɢ� ɟɝɨ� ɛɭɞɟɬ� ɪɚɜɧɨ� ɧɭɥɸ�� Ɍɨɝɞɚ�
ɡɚɜɢɫɢɦɨɫɬɶ� ����� ɨɩɢɫɵɜɚɸɳɚɹ� � ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ� ɧɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɨɯɥɚɠɞɟɧɢɹ� �ɦɟɬɚɥɥ�
ɪɚɫɬɜɨɪɢɬɟɥɶ� ɜ� ɠɢɞɤɨɦ� ɫɨɫɬɨɹɧɢɢ� ɢ� ɟɝɨ� ɡɚɬɜɟɪɞɟɜɚɧɢɟ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� Ɍɩɥ��
ɛɭɞɟɬ�ɨɩɢɫɵɜɚɬɶɫɹ�ɡɚɜɢɫɢɦɨɫɬɶɸ�

���

ɉɪɢɪɚɜɧɢɜɚɹ� ɩɪɚɜɵɟ� ɱɚɫɬɢ� ɪɚɜɟɧɫɬɜ� ���� ɢ� ����� ɩɨɥɭɱɚɟɦ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ� ɪɚɫɱɟɬɚ�
ɨɫɬɚɬɨɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�� ɞɟɣɫɬɜɭɸɳɟɝɨ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɞɨ�
ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ��Ɍɨ��

���

ɗɬɨ�ɪɚɜɟɧɫɬɜɨ�ɪɚɫɩɚɞɚɟɬɫɹ�ɧɚ�ɞɜɚ�ɫɥɭɱɚɹ�
��� ɬɨɝɞɚ�ɭɱɢɬɵɜɚɹ��ɱɬɨ�Ɏ ���ɩɨɥɭɱɢɦ�ɪɚɜɟɧɫɬɜɨ�

ɝɞɟ�Įɦɠ ± ɥɢɧɟɣɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɟɪɦɢɱɟɫɤɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɜ�ɠɢɞɤɨɦ�
ɫɨɫɬɨɹɧɢɢ��

ɉɪɢɧɢɦɚɹ�� ɢ�� ɪɟɲɚɹ� ɷɬɨ� ɪɚɜɟɧɫɬɜɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ� Ɋɩɥ�
ɩɨɥɭɱɢɦ�

���

��� ��ɝɞɟ�Ɍ� ± ɤɨɦɧɚɬɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ��ɇɚ�ɷɬɨɦ�ɷɬɚɩɟ�ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɹ�
ɧɚɯɨɞɢɬɫɹ� ɜ� ɬɜɟɪɞɨɦ�ɫɨɫɬɨɹɧɢɢ��ɩɨɷɬɨɦɭ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɫɨɜɦɟɫɬɧɨ�ɪɚɜɟɧɫɬɜɨ� ���� ɢ�
�����ɉɪɢɪɚɜɧɢɜɚɹ�ɷɬɢ�ɞɜɚ�ɪɚɜɟɧɫɬɜɚ��ɩɨɥɭɱɢɦ�

ɝɞɟ�Įɦɬ ± ɥɢɧɟɣɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɟɪɦɢɱɟɫɤɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɜ�ɬɜɟɪɞɨɦ�
ɫɨɫɬɨɹɧɢɢ��

ɉɪɢɧɢɦɚɹ�� ɢ�� ɪɟɲɚɹ� ɷɬɨ� ɪɚɜɟɧɫɬɜɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ� Ɋɩɥ��
ɩɨɥɭɱɢɦ�

����

ɉɪɢɪɚɜɧɢɜɚɹ� ���� ɢ� ������ ɩɨɥɭɱɚɟɦ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɞɚɜɥɟɧɢɹ��
ɞɟɣɫɬɜɭɸɳɟɝɨ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɪɢɫɬɚɥɥɚ�ɩɨɫɥɟ�ɨɯɥɚɠɞɟɧɢɹ�ɢ�ɫɧɹɬɢɹ�ɧɚɝɪɭɡɤɢ�

����

ɝɞɟ� ± ɥɢɧɟɣɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɚɥɦɚɡɚ� ɩɪɢ� Ɍ� !� Ɍɩɥ�� Į$ �
ɥɢɧɟɣɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɚɥɦɚɡɚ� ɩɪɢ Ɍ� �� Ɍɩɥ��� ɗɬɨ� ɪɚɜɟɧɫɬɜɨ�



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

���

ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɨɫɬɚɬɨɱɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ�� ɞɟɣɫɬɜɭɸɳɟɟ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ�
ɚɥɦɚɡɚ�ɩɨɫɥɟ�ɨɯɥɚɠɞɟɧɢɹ�ɢ�ɪɚɡɝɪɭɠɟɧɢɹ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ�

Ʉɨɧɟɱɧɨ�� ɩɪɢɜɟɞɟɧɧɵɣ� ɪɚɫɱɟɬ� ɧɨɫɢɬ� ɨɰɟɧɨɱɧɵɣ� ɯɚɪɚɤɬɟɪ�� ɬɚɤ� ɤɚɤ� ɨɫɧɨɜɚɧ� ɧɚ� ɪɹɞɟ�
ɞɨɩɭɳɟɧɢɣ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɨ� ɬɨɦ�� ɱɬɨ� ɨɬɧɨɲɟɧɢɟ� ɫɪɟɞɧɟɝɨ� ɥɢɧɟɣɧɨɝɨ� ɪɚɡɦɟɪɚ� ɤɪɢɫɬɚɥɥɚ� ɤ�
ɫɪɟɞɧɟɦɭ�ɥɢɧɟɣɧɨɦɭ�ɪɚɡɦɟɪɭ�ɨɛɴɟɦɚ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɦɚɥɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɟɞɢɧɢɰɟɣ��ɚ�
ɬɚɤɠɟ� ɨ� ɬɨɦ�� ɱɬɨ� ɤɪɢɫɬɚɥɥ� ɧɚɯɨɞɢɬɫɹ� ɜɧɭɬɪɢ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�� ɗɬɢ� ɭɫɥɨɜɢɹ�
ɫɨɛɥɸɞɚɸɬɫɹ� ɥɢɲɶ� ɱɚɫɬɢɱɧɨ�� Ɉɞɧɚɤɨ� ɷɬɨɬ� ɪɚɫɱɟɬ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɩɨɪɹɞɨɤ� ɡɧɚɱɟɧɢɣ�
ɨɫɬɚɬɨɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɞɟɣɫɬɜɭɸɳɟɝɨ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ� ɩɨɫɥɟ�
ɨɯɥɚɠɞɟɧɢɹ�ɢ�ɪɚɡɝɪɭɡɤɢ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ�

Ɉɰɟɧɢɦ�ɡɧɚɱɟɧɢɟ�ɨɫɬɚɬɨɱɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ��Ʉɚɤ�
ɩɪɢɦɟɪ�ɪɚɫɫɦɨɬɪɢɦ�ɫɥɭɱɚɣ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɫɩɥɚɜ�)H±1L ���±
�����

Ⱦɥɹ�ɪɚɫɱɟɬɚ�ɨɫɬɚɬɨɱɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɧɟɨɛɯɨɞɢɦɨ�ɡɧɚɬɶ�ɡɧɚɱɟɧɢɹ�ɜɟɥɢɱɢɧ��ɜɯɨɞɹɳɢɯ�
ɜ�ɪɚɜɟɧɫɬɜɨ�������ɉɭɫɬɶ�ɭɫɥɨɜɢɹ�ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�ɫɥɟɞɭɸɳɢɟ�

���Ⱦɚɜɥɟɧɢɟ�Ɋȼ� �����Ƚɉɚ�
���Ɍɟɦɩɟɪɚɬɭɪɚ�Ɍɜ� ������ɋ��
��� ȼ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɞɢɚɩɚɡɨɧɟ� ɫɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� � ɥɢɧɟɣɧɨɝɨ�

ɤɨɷɮɮɢɰɢɟɧɬɚ� ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɚɥɦɚɡɚ�  � ���ā���� Ʉ�� ɩɪɢ�
�ɫɦ��ɪɢɫ�����

���Ɇɨɞɭɥɶ�ɫɞɜɢɝɚ�ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�*ɦɬ� ����Ƚɉɚ�>��@�
���Ʌɢɧɟɣɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɟɪɦɢɱɟɫɤɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɫɩɥɚɜɚ�ɠɟɥɟɡɨ�ɧɢɤɟɥɶ�

 � ���ā�����Ʉ� ɜ� ɠɢɞɤɨɦ� ɫɨɫɬɨɹɧɢɢ� >��@� ɢ�  � ��ā�����Ʉ� � �ɫɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ�� ɜ�
ɬɜɟɪɞɨɦ�>�@��ɢɡɦɟɧɟɧɢɟ�ɫɜɨɣɫɬɜ�ɦɟɬɚɥɥɚ�ɡɚ�ɫɱɟɬ ɟɝɨ�ɧɚɫɵɳɟɧɢɹ�ɭɝɥɟɪɨɞɨɦ�ɧɟ�ɭɱɢɬɵɜɚɟɦ���

��� ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ� ɨɛɴɟɦɚ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɩɪɢ� ɮɚɡɨɜɨɦ� ɩɟɪɟɯɨɞɟ�
ɠɢɞɤɨɫɬɶ�ɬɜɟɪɞɨɟ�ɫɨɫɬɨɹɧɢɟ�Ɏ� �������>��@��

��� ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� ɨɛɴɟɦɧɨɝɨ� ɦɨɞɭɥɹ� ɭɩɪɭɝɨɫɬɢ� ɚɥɦɚɡɚ�� ɪɚɫɫɱɢɬɚɧɧɨɟ� ɩɨ� ����
ɫɨɫɬɚɜɥɹɟɬ�����Ƚɉɚ�ɩɪɢ�ɚɬɦɨɫɮɟɪɧɨɦ�ɞɚɜɥɟɧɢɢ�ɢ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�����Ƚɉɚ�± ����Ƚɉɚ��

��� Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɬɜɟɪɞɟɜɚɧɢɹ� ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ���� Ƚɉɚ� Ɍɩɥ�  �
���� qɋ�>��@�

ɉɨɞɫɬɚɜɥɹɹ� ɩɪɢɜɟɞɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜ� ����� ɩɨɥɭɱɚɟɦ�� ɱɬɨ� ɨɫɬɚɬɨɱɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ��
ɞɟɣɫɬɜɭɸɳɟɟ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɢ� ɪɚɡɝɪɭɡɤɢ�
ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɢ�� ɫɨɫɬɚɜɥɹɟɬ� ��� Ƚɉɚ� ɋɥɟɞɭɟɬ� ɨɬɜɟɬɢɬɶ� ɧɚ� ɜɨɩɪɨɫ�� ɦɨɠɟɬ� ɥɢ� ɬɚɤɨɟ�
ɫɠɢɦɚɸɳɟɟ�ɧɚɩɪɹɠɟɧɢɟ�ɜɵɡɜɚɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɬɪɟɳɢɧ�ɢ�ɪɚɡɪɭɲɟɧɢɟ�ɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�

Ɍɚɤɨɣ� ɯɪɭɩɤɢɣ� ɦɚɬɟɪɢɚɥ� ɤɚɤ� ɚɥɦɚɡ� ɦɨɠɟɬ� ɪɚɡɪɭɲɚɬɶɫɹ� ɩɭɬɟɦ� ɨɬɪɵɜɚ� �ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɞɟɣɫɬɜɢɹ� ɪɚɫɬɹɝɢɜɚɸɳɟɝɨ� ɧɚɩɪɹɠɟɧɢɹ�� ɢɥɢ� ɫɞɜɢɝɚ� ɫɨɝɥɚɫɧɨ� ɬɟɨɪɢɢ� Ƚɪɢɮɮɢɬɫɚ��
ɬɟɨɪɟɬɢɱɟɫɤɚɹ�ɩɪɨɱɧɨɫɬɶ�ɤɪɢɫɬɚɥɥɚ�ɧɚ�ɫɞɜɢɝ�>��@�

ɝɞɟ�* ± ɦɨɞɭɥɶ�ɫɞɜɢɝɚ�ɦɚɬɟɪɢɚɥɚ�ɤɪɢɫɬɚɥɥɚ��
Ɋɚɫɱɟɬ�ɩɨ�ɷɬɨɣ�ɮɨɪɦɭɥɟ�ɞɚɟɬ�ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɚɥɦɚɡɚ�ĲPD[ ����Ƚɉɚ��ɉɪɨɱɧɨɫɬɶ�ɧɚ�ɨɬɪɵɜ�

ɪɚɜɧɚ�

ɝɞɟ�ȿ ± ɦɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ�ɦɚɬɟɪɢɚɥɚ�ɤɪɢɫɬɚɥɥɚ��



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

���

Ⱦɥɹ� ɚɥɦɚɡɚ� ıPD[ ���� Ƚɉɚ�� ȼ� ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɪɟɚɥɶɧɵɟ� ɤɪɢɬɢɱɟɫɤɢɟ� ɡɧɚɱɟɧɢɹ�
ɧɚɩɪɹɠɟɧɢɹ�ɫɞɜɢɝɚ�ɢ�ɨɬɪɵɜɚ� �ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟ�ɢ�ɪɚɜɧɵ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ıPD[ ����Ƚɉɚ�ɢ�
ĲPD[ ���Ƚɉɚ�>��@��

Ʉɚɤ� ɜɢɞɢɦ� ɩɪɢɜɟɞɟɧɧɵɟ� ɤɪɢɬɢɱɟɫɤɢɟ� ɡɧɚɱɟɧɢɹ� ɡɧɚɱɢɬɟɥɶɧɨ� ɧɢɠɟ� ɩɨɥɭɱɟɧɧɨɝɨ�
ɨɫɬɚɬɨɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�� ɞɟɣɫɬɜɭɸɳɟɝɨ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɢ�
ɪɚɡɝɪɭɡɤɢ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ��Ɉɞɧɚɤɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɬɪɟɳɢɧ�ɢ�ɪɚɡɪɭɲɟɧɢɟ�ɤɪɢɫɬɚɥɥɚ��ɤɚɤ�
ɩɨɤɚɡɵɜɚɟɬ�ɨɩɵɬ��ɧɨɫɢɬ�ɫɥɭɱɚɣɧɵɣ�ɯɚɪɚɤɬɟɪ��ɗɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ��ɱɬɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɧɚɩɪɹɠɟɧɢɹ� ɩɨ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� ɛɥɢɡɤɨ� ɤ� ɪɚɜɧɨɦɟɪɧɨɦɭ�� ɬ�� ɟ�� ɧɟ� ɜɵɡɵɜɚɸɳɟɦɭ�
ɤɚɫɚɬɟɥɶɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�� ɩɪɟɜɨɫɯɨɞɹɳɟɝɨ� ɤɪɢɬɢɱɟɫɤɨɟ�� Ɉɩɵɬ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɤɪɢɫɬɚɥɥ�
ɚɥɦɚɡɚ�ɪɚɡɪɭɲɚɟɬɫɹ ɩɪɢ�ɨɬɤɥɨɧɟɧɢɢ�ɭɫɥɨɜɢɣ�ɪɨɫɬɚ�ɨɬ�ɪɚɜɧɨɜɟɫɧɵɯ��ɢ�ɤɨɝɞɚ�ɤɪɢɫɬɚɥɥ�ɪɚɫɬɟɬ�
ɧɟɩɪɚɜɢɥɶɧɨɣ� ɮɨɪɦɵ� ɥɢɛɨ� ɢɦɟɟɬ� ɞɟɮɟɤɬɧɭɸ� ɫɬɪɭɤɬɭɪɭ� �ɩɪɢɦɟɫɢ�� ɜɤɥɸɱɟɧɢɹ��� Ɍɚɤɨɣ�
ɪɟɡɭɥɶɬɚɬ� ɜɩɨɥɧɟ� ɨɛɴɹɫɧɢɦ�� ɬɚɤ� ɤɚɤ� ɩɨ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� ɧɟɩɪɚɜɢɥɶɧɨɣ� ɮɨɪɦɵ�
ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɨɫɬɚɬɨɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɨɬɤɥɨɧɹɟɬɫɹ� ɨɬ� ɤɜɚɡɢɪɚɜɧɨɦɟɪɧɨɝɨ� ɢ� ɤɚɫɚɬɟɥɶɧɨɟ�
ɧɚɩɪɹɠɟɧɢɟ� ɩɪɟɜɵɲɚɟɬ� ɤɪɢɬɢɱɟɫɤɨɟ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɬɪɟɳɢɧ� ɢ� ɪɚɡɪɭɲɟɧɢɸ��
ɇɚɥɢɱɢɟ� ɩɪɢɦɟɫɟɣ� ɢ� ɞɟɮɟɤɬɨɜ� ɫɬɪɭɤɬɭɪɵ� ɩɪɢɜɨɞɢɬ�� ɤɚɤ� ɩɨɤɚɡɚɧɨ� ɪɚɧɟɟ�� ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ�
ɨɫɬɚɬɨɱɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɬɪɟɬɶɟɝɨ�ɪɨɞɚ��ɤɨɬɨɪɨɟ�ɫɭɦɦɢɪɭɟɬɫɹ�ɫ�ɧɚɩɪɹɠɟɧɢɟɦ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɤɪɢɫɬɚɥɥɚ��ɩɨɜɵɲɚɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɪɚɡɪɭɲɟɧɢɹ�

ȼɵɜɨɞɵ
�� Ɋɚɡɪɭɲɟɧɢɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ� ɩɨɫɥɟ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�

ɝɪɚɞɢɟɧɬɚ�ɹɜɥɹɟɬɫɹ�ɫɥɟɞɫɬɜɢɟɦ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɫɬɚɬɨɱɧɵɯ�ɧɚɩɪɹɠɟɧɢɣ�ɜɬɨɪɨɝɨ�ɢ�ɩɟɪɜɨɝɨ�ɪɨɞɚ��
ɞɟɣɫɬɜɭɸɳɢɯ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢ� ɜɧɭɬɪɢ� ɤɪɢɫɬɚɥɥɚ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɢ�
ɪɚɡɝɪɭɡɤɢ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ��

�� Ɉɫɬɚɬɨɱɧɨɟ� ɧɚɩɪɹɠɟɧɢɟ�� ɞɟɣɫɬɜɭɸɳɟɟ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɢɫɬɚɥɥɚ� �ɡɧɚɱɢɬɟɥɶɧɨ�
ɩɪɟɜɵɲɚɟɬ�ɪɟɚɥɶɧɭɸ�ɩɪɨɱɧɨɫɬɶ�ɤɪɢɫɬɚɥɥɚ�ɚɥɦɚɡɚ�ɧɚ�ɫɞɜɢɝ�ɢ�ɨɬɪɵɜ�

��Ʉɪɢɫɬɚɥɥ� ɩɨɫɥɟ� ɨɯɥɚɠɞɟɧɢɹ� ɢ� ɪɚɡɝɪɭɠɟɧɢɹ� ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɢ� ɧɟ� ɪɚɡɪɭɲɚɟɬɫɹ��
ɟɫɥɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɪɨɫɬɚ�ɤɪɢɫɬɚɥɥɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ� �ɨɛɪɚɡɨɜɚɧɢɸ�ɩɪɚɜɢɥɶɧɨɣ�
ɮɨɪɦɵ�ɤɪɢɫɬɚɥɥɚ�ɫ�ɦɢɧɢɦɚɥɶɧɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɩɪɢɦɟɫɟɣ�ɢ�ɞɟɮɟɤɬɨɜ�ɫɬɪɭɤɬɭɪɵ�

ɇɚ� ɨɫɧɨɜɿ� ɚɧɚɥɿɡɭ� ɡɚɥɢɲɤɨɜɢɯ� ɧɚɩɪɭɝ� ɭ� ɤɪɢɫɬɚɥɿ� ɚɥɦɚɡɭ�� ɳɨ� ɛɭɜ� ɜɢɪɨɳɟɜɚɧɢɣ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɿɽɧɬɭ�� ɛɭɥɨ� ɡɚɩɪɨɩɚɧɨɜɚɧɨ� ɩɨɹɫɧɟɧɧɹ� ɦɨɠɥɢɜɨɝɨ� ɩɨɪɭɲɟɧɧɢɹ� ɰɿɥɿɫɧɨɫɬɿ�
ɤɪɢɫɬɚɥɥɭ�ɚɥɦɚɡɚ�ɩɿɫɥɹ�ɪɚɡɜɚɧɬɚɠɟɧɧɹ�ɤɨɦɿɪɤɢ�ɤɚɦɟɪɢ�ɜɢɫɨɝɨ�ɬɢɫɤɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɦɟɬɨɞ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɝɪɚɞɿɽɧɬɭ�� ɜɢɪɨɳɭɜɚɧɧɹ� ɤɪɢɫɬɚɥɭ�� ɡɚɥɢɲɤɨɜɿ�
ɧɚɩɪɭɝɢ��ɪɭɣɧɭɜɚɧɧɹ�

$1$/<6,6�2)�3266,%/(�5($6216�'(6752<,1*�7+(�,17(*5,7<�2)�',$021'�
&5<67$/6�*52:1�%<�7(03(5$785(�*5$',(17

2Q�WKH�EDVLV�RI�DQDO\VLV�RI�WKH�UHVLGXDO�VWUHVVHV�LQ�D�GLDPRQG�FU\VWDO��JURZQ�E\�WKH�PHWKRG�RI�
WHPSHUDWXUH�JUDGLHQW��WKH�SRVVLEOH�UHDVRQ�RI�OLNHO\�IDLOXUH�RI�LQWHJULW\�RI�D�GLDPRQG�FU\VWDO�DIWHU�XQORDGLQJ�
KLJK�SUHVVXUH�FKDPEHU�YHVVHO�KDYH�EHHQ�SURSRVHG�

.H\ ZRUGV��WHPSHUDWXUH�JUDGLHQW�PHWKRG��FU\VWDO�JURZWK��UHVLGXDO�VWUHVVHV

Ʌɢɬɟɪɚɬɭɪɚ
�� ɉɚɬ�� �������� ɋɒȺ�� 0HWKRG� RI� JURZLQJ� GLDPRQG� RQ� D� GLDPRQG� VHHG� FU\VWDO� ��

5� +� :HQWRUI� -U� ± Ɂɚɹɜɥɟɧɨ�����������Ɉɩɭɛɥ������������



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
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�


