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ɍȾɄ���������������

Ⱥ��Ⱥ��Ʌɟɳɭɤ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� ȼ� ȼ� Ʌɵɫɚɤɨɜɫɤɢɣ��Ɇ� Ⱥ� ɋɟɪɝɚ��ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ
ɧɚɭɤ� ɋ� Ⱥ� Ƚɨɪɞɟɟɜ� Ɍ� Ⱥ� ɉɫɹɪɧɟɰɤɚɹ� ȼ� ȼ� ɇɚɝɨɪɧɵɣ� Ɍ��ɋ��ɉɚɧɚɫɸɤ� ȼ� Ⱥ��Ʉɚɥɟɧɱɭɤ�

Ⱥ� ȼ��Ȼɭɪɱɟɧɹ� Ɉ� ɋ��Ƚɭɰɭ

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

ɆɈȾȿɅɂɊɈȼȺɇɂȿ�ɌȿɆɉȿɊȺɌɍɊɇɕɏ�ɉɈɅȿɃ�ɉɊɂ�ɂɁɆȿɇȿɇɂɂ�ɋɂɋɌȿɆɕ�
ɇȺȽɊȿȼȺ�ȼ�ȺȼȾ�ɌɂɉȺ�©ɌɈɊɈɂȾª

ɉɪɨɜɟɞɟɧɵ�ɪɚɫɱɟɬɵ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɩɨɥɟɣ�ɜ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɟ�ȺȼȾ�ɬɢɩɚ�©ɬɨɪɨɢɞª�
Ɍɋ����� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɤɨɬɨɪɵɯ� ɨɩɪɟɞɟɥɟɧɚ� ɤɨɧɮɢɝɭɪɚɰɢɹ� ɢ� ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ� ɪɚɡɦɟɪɵ�
ɝɪɚɮɢɬɨɜɵɯ�ɧɚɝɪɟɜɚɬɟɥɟɣ�ɪɟɚɤɰɢɨɧɧɵɯ�ɹɱɟɟɤ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɧɟɨɛɯɨɞɢɦɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɪɨɫɬɨɜɨɦ� ɨɛɴɟɦɟ� ɩɪɢ� ɜɵɪɚɳɢɜɚɧɢɢ� ɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɚɥɦɚɡ�� ɜɵɫɨɤɨɟ� ɞɚɜɥɟɧɢɟ�� ɩɨɥɟ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɚɩɩɚɪɚɬ� ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ��ɤɨɦɩɶɸɬɟɪɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɵɪɚɳɢɜɚɧɢɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɜ� ɨɛɥɚɫɬɢ�
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɵɦ�
ɦɟɬɨɞɨɦ� ɩɨɥɭɱɟɧɢɹ� ɤɪɭɩɧɵɯ� ɤɪɢɫɬɚɥɥɨɜ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɷɥɟɤɬɪɨɧɢɤɟ��ɥɚɡɟɪɧɨɣ�ɬɟɯɧɢɤɟ��ɩɪɟɰɢɡɢɨɧɧɨɣ�ɨɛɪɚɛɨɬɤɟ�ɦɚɬɟɪɢɚɥɨɜ�

Ɉɩɪɟɞɟɥɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɩɨɥɟɣ�ɜ�ɚɩɩɚɪɚɬɟ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ��ȺȼȾ��ɩɪɢ�ɫɢɧɬɟɡɟ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɦɟɬɨɞɚɦɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɬɟɪɦɨɦɟɬɪɢɢ� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ�
ɬɪɭɞɨɟɦɤɢɦ�� ɉɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɨɜ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɩɨɥɭɱɚɬɶ�ɞɨɫɬɚɬɨɱɧɨ�ɩɨɥɧɭɸ�ɤɚɪɬɢɧɭ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɨɛɴɟɦɟ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɩɪɢɦɟɧɹɟɦɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɪɟɡɢɫɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ�ɧɚɝɪɟɜɚ��ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�ɬɚɤɨɝɨ�ɩɨɞɯɨɞɚ�
ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɹɱɟɣɤɟ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɧɟɨɞɧɨɤɪɚɬɧɨ�
ɞɨɤɚɡɚɧɚ� ɩɪɢ� ɪɟɲɟɧɢɢ� ɲɢɪɨɤɨɝɨ� ɤɥɚɫɫɚ� ɡɚɞɚɱ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ�
ɫɨɡɞɚɧɢɹ�ɧɨɜɵɯ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɢɡɞɟɥɢɣ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�>����@�

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɤɨɦɩɶɸɬɟɪɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɬɟɩɥɨɜɵɯ� ɩɨɥɟɣ� ɩɪɢ�
ɢɡɦɟɧɟɧɢɢ�ɤɨɧɫɬɪɭɤɰɢɢ�ɪɟɡɢɫɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ�ɧɚɝɪɟɜɚ�ɪɨɫɬɨɜɵɯ�ɹɱɟɟɤ�ɞɥɹ�ɚɩɩɚɪɚɬɚ�ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ��ȺȼȾ��ɬɢɩɚ�©ɬɨɪɨɢɞª�Ɍɋ�����ɇɚ�ɨɫɧɨɜɟ�ɩɨɥɭɱɟɧɧɵɯ�ɪɚɫɱɟɬɧɵɯ�ɞɚɧɧɵɯ�ɜɵɩɨɥɧɹɥɢ�
ɨɩɬɢɦɢɡɚɰɢɸ�ɮɨɪɦɵ�ɢ� ɪɚɡɦɟɪɨɜ� ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ� ɪɟɡɢɫɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ�ɢ� ɡɚɜɢɫɹɳɢɯ� ɨɬ� ɧɟɟ�
ɤɨɧɮɢɝɭɪɚɰɢɢ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ�ɢ�ɡɧɚɱɟɧɢɣ�ɝɪɚɞɢɟɧɬɨɜ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ�
ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɪɢɦɟɧɟɧɢɟɦ�ɪɚɫɫɱɢɬɚɧɧɵɯ�ɫɯɟɦ�ɧɚɝɪɟɜɚ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɨ�
ɜɵɪɚɳɢɜɚɧɢɸ�ɚɥɦɚɡɨɜ�ɬɢɩɚ�,,D�

ɋɯɟɦɚ� ɪɨɫɬɨɜɨɣ� ɹɱɟɣɤɢ� ɫ ɤɨɧɬɟɣɧɟɪɨɦ�� ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ� ɞɥɹ� ɪɚɫɱɟɬɨɜ� ɢ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�� ɩɨɤɚɡɚɧɚ� ɧɚ� ɪɢɫ�� ��� Ɋɟɡɢɫɬɢɜɧɚɹ� ɫɢɫɬɟɦɚ� ɹɱɟɣɤɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɷɥɟɤɬɪɢɱɟɫɤɭɸ�ɰɟɩɶ�ɩɪɨɜɨɞɧɢɤɨɜ�ɢ� ɪɟɡɢɫɬɨɪɨɜ� ��±�������� ɩɪɢ� ɷɬɨɦ�ɨɫɧɨɜɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ�
ɞɥɹ� ɧɚɝɪɟɜɚ� ɹɱɟɣɤɢ� ɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɧɮɢɝɭɪɚɰɢɢ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɩɨɥɹ� ɢ� ɡɧɚɱɟɧɢɣ�
ɝɪɚɞɢɟɧɬɨɜ�ɬɟɦɩɟɪɚɬɭɪɵ�ɹɜɥɹɸɬɫɹ�ɬɨɪɰɟɜɵɟ�ɧɚɝɪɟɜɚɬɟɥɢ�� ɢ�ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ�ɪɟɡɢɫɬɨɪ����
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ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ɋɢɫ�� ��� əɱɟɣɤɚ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ȺȼȾ� ɬɢɩɚ� ©ɬɨɪɨɢɞª� Ɍɋ����� �� ± ɬɨɪɨɢɞɚɥɶɧɨɟ� ɤɨɥɶɰɨ�
�ɥɢɬɨɝɪɚɮɫɤɢɣ� ɤɚɦɟɧɶ��� �� ± ɜɧɟɲɧɹɹ� ɜɬɭɥɤɚ� �ɥɢɬɨɝɪɚɮɫɤɢɣ� ɤɚɦɟɧɶ��� �� ± ɜɧɟɲɧɹɹ�
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɚɹ� ɜɬɭɥɤɚ� �ɩɢɪɨɮɢɥɥɢɬ��� �� ± ɜɧɭɬɪɟɧɧɹɹ� ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɚɹ� ɜɬɭɥɤɚ�
�ɯɥɨɪɢɞ� ɰɟɡɢɹ��� �� ± ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ� ɞɢɫɤ� �ɯɥɨɪɢɞ� ɰɟɡɢɹ��� �� ± ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ� ɷɥɟɦɟɧɬ�
�ɫɦɟɫɶ�ɞɢɨɤɫɢɞɚ�ɰɢɪɤɨɧɢɹ�ɢ�ɝɪɚɮɢɬɚ�����± ɬɨɤɨɩɪɨɜɨɞɹɳɢɣ�ɞɢɫɤ� �ɝɪɚɮɢɬ�����± ɬɨɤɨɜɜɨɞɵ�
�ɝɪɚɮɢɬ��� � ± ɢɡɨɥɹɰɢɨɧɧɚɹ� ɜɬɭɥɤɚ� �ɯɥɨɪɢɞ� ɰɟɡɢɹ��� ��� ± ɬɪɭɛɱɚɬɵɣ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ�
ɷɥɟɦɟɧɬ��ɝɪɚɮɢɬ������± ɢɡɨɥɹɰɢɨɧɧɵɟ�ɞɢɫɤɢ��ɯɥɨɪɢɞ�ɰɟɡɢɹ������± ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ�����±
ɢɫɬɨɱɧɢɤ�ɭɝɥɟɪɨɞɚ��ɝɪɚɮɢɬ������± ɫɢɫɬɟɦɚ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ�ɡɚɬɪɚɜɨɤ�ɫ�ɛɚɪɶɟɪɧɵɦ�ɫɥɨɟɦ

Ɋɚɧɟɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɪɨɫɬɨɜɨɦ� ɨɛɴɟɦɟ� ɢɫɩɨɥɶɡɭɟɦɵɯ�
ɹɱɟɟɤ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɡɞɚɜɚɬɶ� ɡɧɚɱɟɧɢɹ� ɩɟɪɟɩɚɞɚ� ɬɟɦɩɟɪɚɬɭɪɵ� a� ��� ɨɋ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɜɟɥɢɱɢɧɵ� ɝɪɚɞɢɟɧɬɨɜ� ɬɟɦɩɟɪɚɬɭɪɵ� �±��� �ɋ�ɦɦ�� ɉɪɢ� ɢɡɝɨɬɨɜɥɟɧɢɢ�
ɬɨɪɰɟɜɵɯ� ɧɚɝɪɟɜɚɬɟɥɟɣ� � ɢɡ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɪɚɡɥɢɱɧɵɦ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ� ɢ� ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɣ� ɤɨɦɩɨɧɟɧɬ� >�@� ɷɬɢ� ɬɪɟɛɨɜɚɧɢɹ�
ɞɨɫɬɚɬɨɱɧɨ�ɥɟɝɤɨ�ɜɵɩɨɥɧɢɬɶ��ɡɚɞɚɜɚɹ�ɫɨɨɬɧɨɲɟɧɢɟ�ɢɯ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜ�ɩɪɟɞɟɥɚɯ��±���ɢ���±���
ɨɛ� ���ɞɥɹ�ɧɢɠɧɟɝɨ�ɢ�ɜɟɪɯɧɟɝɨ�ɧɚɝɪɟɜɚɬɟɥɟɣ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���Ɉɞɧɚɤɨ�ɫɬɚɛɢɥɶɧɨɫɬɶ�ɪɚɛɨɬɵ�
ɬɨɪɰɟɜɵɯ� ɧɚɝɪɟɜɚɬɟɥɟɣ� ɨɤɚɡɵɜɚɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ� ɩɨ� ɩɪɢɱɢɧɟ� ɫɥɨɠɧɨɫɬɢ�
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�ɢɯ�ɫɬɪɭɤɬɭɪɵ�ɡɚ�ɫɱɟɬ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɨɞɧɨɪɨɞɧɨɫɬɢ�ɫɨɫɬɚɜɚ�ɩɪɢ�ɫɦɟɲɢɜɚɧɢɢ�
ɢ� ɩɪɟɫɫɨɜɚɧɢɢ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ� ɱɚɫɬɢɰ� ���±��� ɦɤɦ��� ɨɫɨɛɟɧɧɨ� ɞɥɹ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɫɢɥɶɧɨ�
ɪɚɡɥɢɱɚɸɳɢɦɢɫɹ�ɡɧɚɱɟɧɢɹɦɢ�ɩɥɨɬɧɨɫɬɢ�

ɋ� ɰɟɥɶɸ� ɭɥɭɱɲɟɧɢɹ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɫɨɡɞɚɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɢ� ɡɚɦɟɧɵ� ɞɢɫɩɟɪɫɧɨ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɬɨɪɰɟɜɵɯ� ɧɚɝɪɟɜɚɬɟɥɟɣ� � ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɤɨɥɶɰɟɜɵɟ�
ɧɚɝɪɟɜɚɬɟɥɢ� ɢɡ� ɝɪɚɮɢɬɚ�� ɤɨɧɮɢɝɭɪɚɰɢɹ� ɤɨɬɨɪɵɯ�� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɧɚɪɭɠɧɵɦ�� ɜɧɭɬɪɟɧɧɢɦ�
ɞɢɚɦɟɬɪɚɦɢ�ɢ�ɜɵɫɨɬɨɣ�± '��G ɢ�K �ɪɢɫ������ȼɚɪɶɢɪɭɹ�ɡɧɚɱɟɧɢɹɦɢ�'��G ɢ�K��ɜɨɡɦɨɠɧɨ�ɡɚɞɚɜɚɬɶ�
ɪɚɡɥɢɱɧɵɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ� ɜ� ɨɛɴɟɦɟ� ɩɪɢ� ɩɪɨɩɭɫɤɚɧɢɢ� ɩɟɪɟɦɟɧɧɨɝɨ�
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɬɨɤɚ� ɱɟɪɟɡ� ɹɱɟɣɤɭ� ɢ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ� ɩɨɥɭɱɚɬɶ� ɧɟɨɛɯɨɞɢɦɵɟ� ɬɟɦɩɟɪɚɬɭɪɧɨɟ�
ɩɨɥɟ�ɢ�ɜɟɥɢɱɢɧɵ�ɨɫɟɜɵɯ�ɢ�ɪɚɞɢɚɥɶɧɵɯ�ɝɪɚɞɢɟɧɬɨɜ�ɬɟɦɩɟɪɚɬɭɪɵ�
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ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

Ɋɢɫ�� ��� ɋɯɟɦɚ� ɡɚɦɟɧɵ� ɞɢɫɩɟɪɫɧɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� �ɚ�� ɧɚ�
ɤɨɥɶɰɟɜɵɟ� ɝɪɚɮɢɬɨɜɵɟ� ɧɚɝɪɟɜɚɬɟɥɢ� �ɛ��� �� ± ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ� ɞɢɫɤ�� �� ± ɢɡɨɥɹɰɢɨɧɧɵɟ�
ɞɢɫɤɢ����± ɬɨɤɨɩɪɨɜɨɞɹɳɢɣ�ɝɪɚɮɢɬɨɜɵɣ�ɞɢɫɤ����± ɬɨɤɨɜɜɨɞ����± ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ�ɷɥɟɦɟɧɬ�ɢɡ�
ɞɢɫɩɟɪɫɧɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� �ɫɦɟɫɶ� ɞɢɨɤɫɢɞɚ� ɰɢɪɤɨɧɢɹ� ɢ� ɝɪɚɮɢɬɚ��� �� ±
ɬɪɭɛɱɚɬɵɣ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ� ɷɥɟɦɟɧɬ�� �� ± ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ� ɞɢɫɤ�� �� ± ɤɨɥɶɰɟɜɨɣ�
ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ�ɷɥɟɦɟɧɬ����± ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɟ�ɤɨɥɶɰɨ

ɉɭɬɟɦ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ ɜ�ɪɨɫɬɨɜɨɣ ɹɱɟɣɤɟ ɛɵɥɢ
ɨɩɪɟɞɟɥɟɧɵ ɤɨɧɮɢɝɭɪɚɰɢɹ ɢ�ɪɚɡɦɟɪɵ ɤɨɥɶɰɟɜɵɯ ɝɪɚɮɢɬɨɜɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ
ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ� ɜɵɪɚɳɢɜɚɧɢɢ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ� ɧɚ�
ɡɚɬɪɚɜɤɟ�� ɉɨɥɹ� ɬɟɦɩɟɪɚɬɭɪɵ ɜ� ȺȼȾ� ɦɨɞɟɥɢɪɨɜɚɥɢ ɫ� ɩɨɦɨɳɶɸ ɦɟɬɨɞɢɤɢ� ɤɨɧɟɱɧɨ�
ɷɥɟɦɟɧɬɧɨɝɨ ɪɟɲɟɧɢɹ ɫɜɹɡɚɧɧɨɣ ɡɚɞɚɱɢ ɷɥɟɤɬɪɨ� ɢ�ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ >����@��Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ
ɮɨɪɦɭɥɢɪɨɜɤɚ ɬɚɤɨɣ ɡɚɞɚɱɢ ɩɪɢɜɟɞɟɧɚ�ɜ�>�@��ɉɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɢ ɷɥɟɤɬɪɨ� ɢ�ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ
ɞɥɹ� ɤɨɧɤɪɟɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ� ȺȼȾ� ɬɢɩɚ� ©ɬɨɪɨɢɞª� Ɍɋ���� ɜɤɥɸɱɚɥɚ� ɜ� ɫɟɛɹ ɤɨɧɟɱɧɨ�
ɷɥɟɦɟɧɬɧɭɸ ɞɢɫɤɪɟɬɢɡɚɰɢɸ ɚɩɩɚɪɚɬɚ� ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ ɭɫɥɨɜɢɣ ɷɥɟɤɬɪɨɩɨɞɜɨɞɚ ɤ� ȺȼȾ�
ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ ɭɫɥɨɜɢɣ ɬɟɩɥɨɨɛɦɟɧɚ ɚɩɩɚɪɚɬɚ ɫ� ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɢ� ɫɢɫɬɟɦɨɣ
ɨɯɥɚɠɞɟɧɢɹ� ɡɚɞɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɷɥɟɤɬɪɨ� ɢ�
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ�

ɍɱɢɬɵɜɚɹ� ɨɫɟɜɭɸ� ɫɢɦɦɟɬɪɢɸ� ȺȼȾ� ɢ� ɝɪɚɧɢɱɧɵɯ� ɭɫɥɨɜɢɣ� ɧɚ� ɟɝɨ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɩɪɢ�
ɪɚɫɱɟɬɚɯ� ɪɚɫɫɦɚɬɪɢɜɚɥɢ� ���� ɱɚɫɬɶ� ɩɨɩɟɪɟɱɧɨɝɨ� ɫɟɱɟɧɢɹ� ɚɩɩɚɪɚɬɚ�� ɤɨɬɨɪɚɹ� ɛɵɥɚ�
ɞɢɫɤɪɟɬɢɡɢɪɨɜɚɧɚ�ɧɚ������ɬɪɟɭɝɨɥɶɧɵɯ�ɷɥɟɦɟɧɬɚ��ɫɨɟɞɢɧɟɧɧɵɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɜ������ɭɡɥɚɯ��ȼ�
ɨɛɥɚɫɬɢ� ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɢ�� ɝɞɟ� ɢɦɟɸɬ� ɦɟɫɬɨ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɝɪɚɞɢɟɧɬɵ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɫɝɭɳɟɧɢɟ� ɤɨɧɟɱɧɨ�ɷɥɟɦɟɧɬɧɨɣ� ɫɟɬɤɢ�� ɇɚ� ɷɬɭ�
ɨɛɥɚɫɬɶ�ɩɪɢɯɨɞɢɬɫɹ�ɨɤɨɥɨ������ɷɥɟɦɟɧɬɨɜ�ɢ�ɭɡɥɨɜ�

ɉɪɢ� ɪɟɲɟɧɢɢ� ɡɚɞɚɱɢ� ɷɥɟɤɬɪɨ� ɢ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ� ɡɚɞɚɜɚɥɢ� ɫɥɟɞɭɸɳɢɟ� ɝɪɚɧɢɱɧɵɟ�
ɭɫɥɨɜɢɹ�

± ɧɚ� ɩɨɜɟɪɯɧɨɫɬɹɯ� ɜɟɪɯɧɟɣ� ɢ� ɧɢɠɧɟɣ� ɩɨɞɤɥɚɞɧɵɯ� ɩɥɢɬ�� ɡɧɚɱɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ� ɩɨɞɛɢɪɚɥɢ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɱɬɨɛɵ� ɪɚɫɱɟɬɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɜ� ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɣ�
ɬɨɱɤɟ�ɪɨɫɬɨɜɨɝɨ�ɨɛɴɟɦɚ��ɰɟɧɬɪ�ɧɢɠɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ��ɫɨɫɬɚɜɥɹɥɚ�a������
ɨɋ��ɡɧɚɱɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ ± ���ɨɋ�

± ɧɚ� ɭɱɚɫɬɤɚɯ� ɜɧɟɲɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɩɩɚɪɚɬɚ�� ɨɯɥɚɠɞɚɟɦɵɯ� ɜɨɡɞɭɯɨɦ�� ɧɭɥɟɜɨɟ�
ɡɧɚɱɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ� ɬɨɤɚ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɭɫɥɨɜɢɸ� ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɢ�� ɤɨɧɜɟɤɬɢɜɧɵɣ�
ɬɟɩɥɨɨɛɦɟɧ� ɫ� ɜɨɡɞɭɯɨɦ� ± ɤɨɷɮɮɢɰɢɟɧɬ� ɬɟɩɥɨɨɬɞɚɱɢ� D  �� ȼɬ��ɦ��qɋ��� ɬɟɦɩɟɪɚɬɭɪɚ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�4  ����qɋ�

± ɧɚ�ɭɱɚɫɬɤɚɯ�ɜɧɟɲɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɩɩɚɪɚɬɚ��ɨɯɥɚɠɞɚɟɦɵɯ�ɜɨɞɨɣ��ɧɭɥɟɜɨɟ�ɡɧɚɱɟɧɢɟ�
ɩɥɨɬɧɨɫɬɢ�ɬɨɤɚ� ɤɨɧɜɟɤɬɢɜɧɵɣ�ɬɟɩɥɨɨɛɦɟɧ�ɫ�ɜɨɞɨɣ�± D  ���� ȼɬ��ɦ��qɋ���4  ����qɋ�

Ⱦɥɹ� ɪɚɫɱɟɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɷɥɟɤɬɪɨ� ɢ� ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɦɚɬɟɪɢɚɥɨɜ��
ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�>�@�



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

���

Ɋɚɫɫɱɢɬɚɧɵ� ɪɚɡɥɢɱɧɵɟ� ɫɯɟɦɵ� ɧɚɝɪɟɜɚ� ɪɨɫɬɨɜɨɝɨ� ɨɛɴɟɦɚ ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɤɨɥɶɰɟɜɵɯ�
ɧɚɝɪɟɜɚɬɟɥɟɣ� �ɫɦ�� ɪɢɫ�� ��� ɛ�� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɜɚɪɶɢɪɨɜɚɧɢɢ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ� ɪɚɡɦɟɪɨɜ�
ɷɥɟɦɟɧɬɨɜ�ɪɟɚɤɰɢɨɧɧɨɣ�ɹɱɟɣɤɢ��ɪɢɫ���±���

Ɋɢɫ�� ��� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɟ� ȺȼȾ� ɬɢɩɚ� ©ɬɨɪɨɢɞª� Ɍɋ���� ɫ�
ɤɨɥɶɰɟɜɵɦɢ� ɝɪɚɮɢɬɨɜɵɦɢ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɞɥɹ� ɩɥɨɳɚɞɢ� ɫɟɱɟɧɢɹ� ɜɟɪɯɧɟɝɨ�
ɤɨɥɶɰɟɜɨɝɨ�ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ�ɷɥɟɦɟɧɬɚ�����ɫɦ���' �����ɦɦ��G ����ɦɦ

Ɋɢɫ�� ��� Ɍɨ� ɠɟ�� ɱɬɨ� ɧɚ� ɪɢɫ�� �� ɞɥɹ� ɩɥɨɳɚɞɢ� ɫɟɱɟɧɢɹ� ɜɟɪɯɧɟɝɨ� ɤɨɥɶɰɟɜɨɝɨ� ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ�
ɷɥɟɦɟɧɬɚ�����ɫɦ���' �����ɦɦ��G ����ɦɦ



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

���

Ɋɢɫ�� ��� Ɍɨ� ɠɟ�� ɱɬɨ� ɧɚ� ɪɢɫ�� �� ɞɥɹ� ɩɥɨɳɚɞɢ� ɫɟɱɟɧɢɹ� ɜɟɪɯɧɟɝɨ� ɤɨɥɶɰɟɜɨɝɨ� ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ�
ɷɥɟɦɟɧɬɚ�����ɫɦ���' �����ɦɦ��G ����ɦɦ

Ɋɚɫɱɟɬɵ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɢɡɦɟɧɟɧɢɟ�ɥɢɧɟɣɧɵɯ�ɪɚɡɦɟɪɨɜ�ɤɨɥɶɰɟɜɵɯ�ɧɚɝɪɟɜɚɬɟɥɟɣ�ɩɪɢɜɨɞɢɬ�
ɤ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɬɟɩɥɨɜɵɯ� ɩɨɥɟɣ� ɜ� ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ�� Ɍɚɤ�� ɟɫɥɢ� ɩɥɨɳɚɞɶ�
ɫɟɱɟɧɢɹ�ɜɟɪɯɧɟɝɨ�ɤɨɥɶɰɟɜɨɝɨ�ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɫɨɫɬɚɜɥɹɟɬ�ɦɟɧɟɟ�ɱɟɦ�����ɫɦ���' �����
ɦɦ��G ����ɦɦ��ɫɦ��ɪɢɫ������ɡɧɚɱɟɧɢɟ�ɩɟɪɟɩɚɞɚ�ɬɟɦɩɟɪɚɬɭɪɵ�ɞɨɫɬɢɝɚɟɬ������&�ɢ�ɛɨɥɟɟ�

Ⱦɥɹ� ɫɥɭɱɚɹ�� ɤɨɝɞɚ� ɩɥɨɳɚɞɶ� ɫɟɱɟɧɢɹ� ɜɟɪɯɧɟɝɨ� ɤɨɥɶɰɟɜɨɝɨ� ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ� ɷɥɟɦɟɧɬɚ�
ɩɪɟɜɵɲɚɟɬ� ɡɧɚɱɟɧɢɟ� ���� ɫɦ��� ' ����� ɦɦ�� G ���� ɦɦ� �ɫɦ�� ɪɢɫ�� ���� ɩɟɪɟɩɚɞ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ�
ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ� ɫɨɫɬɚɜɥɹɟɬ� ��� �ɋ��ɏɨɪɨɲɢɣ� ɷɮɮɟɤɬ�� ɡɚɤɥɸɱɚɸɳɢɣɫɹ� ɜ� ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ�
ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɤ� ɩɥɨɫɤɨɫɬɢ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɡɚɬɪɚɜɨɤ�� ɨɞɧɨɪɨɞɧɨɫɬɢ� ɨɫɟɜɨɝɨ�
ɝɪɚɞɢɟɧɬɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɩɨ� ɜɫɟɣ� ɜɵɫɨɬɟ� ɪɚɫɬɜɨɪɢɬɟɥɹ� ɢ� ɛɥɢɡɤɨɦ� ɤ� ɧɭɥɸ� ɟɝɨ� ɡɧɚɱɟɧɢɸ��
ɞɨɫɬɢɝɚɟɬɫɹ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɪɟɡɢɫɬɢɜɧɨɣ�ɫɢɫɬɟɦɵ��ɩɥɨɳɚɞɶ�ɫɟɱɟɧɢɹ�ɜɟɪɯɧɟɝɨ�ɤɨɥɶɰɟɜɨɝɨ�
ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ� ɷɥɟɦɟɧɬɚ�ɤɨɬɨɪɨɣ�ɫɨɫɬɚɜɥɹɟɬ� ���� ɫɦ���' �����ɦɦ��G ����ɦɦ� �ɫɦ��ɪɢɫ������Ʉɚɤ�
ɜɢɞɧɨ�ɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɫɱɟɬɨɜ��ɬɚɤɢɟ�ɫɨɨɬɧɨɲɟɧɢɹ�ɩɥɨɳɚɞɢ�ɫɟɱɟɧɢɹ�ɢ�ɞɢɚɦɟɬɪɨɜ�ɜɟɪɯɧɟɝɨ�ɢ�
ɧɢɠɧɟɝɨ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɬɶ� ɜ� ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ� ɩɟɪɟɩɚɞ�
ɬɟɦɩɟɪɚɬɭɪ�ɩɨɪɹɞɤɚ�����ɋ��ɱɬɨ�ɹɜɥɹɟɬɫɹ�ɛɥɢɡɤɢɦ�ɤ�ɬɪɟɛɭɟɦɨɦɭ�ɡɧɚɱɟɧɢɸ��ɨɛɟɫɩɟɱɢɜɚɸɳɟɦɭɫɹ�
ɪɚɧɟɟ�ɢɫɩɨɥɶɡɭɟɦɵɦɢ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɦɢ�ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ��ɪɢɫ�����

ɋɪɚɜɧɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɟɩɥɨɜɵɯ� ɩɨɥɟɣ� ɞɥɹ� ɪɨɫɬɨɜɵɯ� ɹɱɟɟɤ� ɫ�
ɤɨɥɶɰɟɜɵɦɢ�ɧɚɝɪɟɜɚɬɟɥɹɦɢ��ɫɦ��ɪɢɫ���±���ɫ�ɞɚɧɧɵɦɢ�ɞɥɹ�ɪɟɡɢɫɬɢɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɢɡ�ɞɢɫɩɟɪɫɧɨ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɫɦ��ɪɢɫ�����ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɧɚɝɪɟɜ�ɹɱɟɣɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɤɨɥɶɰɟɜɵɯ�
ɧɚɝɪɟɜɚɬɟɥɟɣ� ɩɨɡɜɨɥɹɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɥɟɝɤɨ� ɨɛɟɫɩɟɱɢɬɶ�� ɫ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ��
ɬɪɟɛɭɟɦɵɟ�ɭɫɥɨɜɢɢ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ�ɚɥɦɚɡɨɜ�ɧɚ�ɡɚɬɪɚɜɤɟ�ɦɟɬɨɞɨɦ�ɋɬɪɨɧɝɚ�ȼɟɧɬɨɪɮɚ�>����@�



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

���

Ɋɢɫ�� ��� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɪɟɚɤɰɢɨɧɧɨɣ� ɹɱɟɣɤɟ� ȺȼȾ� ɬɢɩɚ� ©ɬɨɪɨɢɞª� Ɍɋ���� ɫ�
ɤɨɦɩɨɡɢɬɧɵɦ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ� ɷɥɟɦɟɧɬɨɦ� ɞɥɹ� ɫɛɨɪɤɢ� ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ��
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɧɚ�ɪɢɫ���

ɉɪɚɤɬɢɱɟɫɤɢɟ� ɢɫɩɵɬɚɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɤɨɥɶɰɟɜɵɯ� ɪɟɡɢɫɬɢɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ�
ɪɚɡɥɢɱɧɨɣ�ɤɨɧɮɢɝɭɪɚɰɢɢ�ɞɥɹ�ɪɟɚɤɰɢɨɧɧɵɯ�ɹɱɟɟɤ�ɩɨɤɚɡɚɥɢ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɭɥɭɱɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�
ɜɵɪɚɳɢɜɚɟɦɵɯ� ɤɪɢɫɬɚɥɥɨɜ�� ɚ� ɬɚɤɠɟ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɢ� ɩɨɜɬɨɪɹɟɦɨɫɬɶ� ɪɟɡɭɥɶɬɚɬɨɜ�� Ⱦɥɹ�
ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ� ɜ�ɨɛɥɚɫɬɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɚɥɦɚɡɚ�ɛɵɥɢ�
ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɩɥɚɜ�ɪɚɫɬɜɨɪɢɬɟɥɶ� )H±$O ɢ� ɢɫɬɨɱɧɢɤ� ɭɝɥɟɪɨɞɚ� ɧɚ� ɨɫɧɨɜɟ� ɝɪɚɮɢɬɚ� ɫ�
ɦɢɧɢɦɚɥɶɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɚɡɨɬɚ�� ɉɪɨɰɟɫɫ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ�
ɞɚɜɥɟɧɢɢ� ������ Ƚɉɚ� ɜ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɞɢɚɩɚɡɨɧɟ� �����±������� ɨɋ�� ɋɩɥɚɜɵ�ɪɚɫɬɜɨɪɢɬɟɥɢ�
ɡɚɞɚɧɧɨɝɨ� ɫɨɫɬɚɜɚ� ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɦɟɬɨɞɨɦ�ɜɚɤɭɭɦɧɨ�ɢɧɞɭɤɰɢɨɧɧɨɣ�ɩɥɚɜɤɢ�ɤɨɦɩɨɧɟɧɬɨɜ� ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɫɥɢɬɤɨɜ� ɪɚɡɥɢɜɨɦ� ɜ� ɱɭɝɭɧɧɵɟ� ɢɡɥɨɠɧɢɰɵ� ɧɟɨɛɯɨɞɢɦɨɝɨ�
ɞɢɚɦɟɬɪɚ��ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɫɥɢɬɤɨɜ�ɜɵɪɟɡɚɥɢ�ɨɛɪɚɡɰɵ�ɫɩɥɚɜɨɜ�ɞɢɚɦɟɬɪɨɦ����ɦɦ��Ɂɚɬɪɚɜɨɱɧɚɹ�
ɫɢɫɬɟɦɚ� ɫɨɫɬɨɹɥɚ� ɢɡ� �±�� ɚɥɦɚɡɧɵɯ� ɡɚɬɪɚɜɨɤ�� ȼ� ɤɚɱɟɫɬɜɟ� ɡɚɬɪɚɜɨɤ� ɩɪɢɦɟɧɹɥɢɫɶ�
ɦɨɧɨɤɪɢɫɬɚɥɥɵ�ɚɥɦɚɡɚ�ɪɚɡɦɟɪɨɦ����±����ɦɦ��ɩɨɥɭɱɟɧɧɵɟ�ɩɭɬɟɦ�ɫɩɨɧɬɚɧɧɨɣ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��
ɤɨɬɨɪɵɟ�ɨɪɢɟɧɬɢɪɨɜɚɥɢ�ɤ�ɫɩɥɚɜɭ�ɪɚɫɬɜɨɪɢɬɟɥɸ�ɝɪɚɧɶɸ�ɤɭɛɚ�ɫ�ɢɡɨɥɹɰɢɟɣ�ɨɬ�ɧɟɝɨ�ɛɚɪɶɟɪɧɵɦ�
ɫɥɨɟɦ�ɩɥɚɬɢɧɵ� ɬɨɥɳɢɧɨɣ� ɩɨɪɹɞɤɚ� �����ɦɦ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɨɜ� ɜɵɪɚɳɢɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɥɚ�
���±���� ɱɚɫɨɜ�� ɉɨɫɥɟ� ɰɢɤɥɚ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɵ� ɢɡɜɥɟɤɚɥɢɫɶ� ɢɡ� ɡɚɬɜɟɪɞɟɜɲɟɝɨ�
ɪɚɫɩɥɚɜɚ� ɩɭɬɟɦ� ɪɚɫɤɚɥɵɜɚɧɢɹ� ɢɥɢ�� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�� ɯɢɦɢɱɟɫɤɨɝɨ� ɬɪɚɜɥɟɧɢɹ� ɜ�
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ�ɤɢɫɥɨɬɚɯ�+�62�±+&O±+12��

ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɱɟɬɵɪɟɯ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɩɪɨɜɟɞɟɧɧɵɯ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�� ȼɫɟ� ɜɵɪɚɳɟɧɧɵɟ� ɤɪɢɫɬɚɥɥɵ� ɢɦɟɸɬ� ɜɵɫɨɤɨɟ� ɫɬɪɭɤɬɭɪɧɨɟ� ɫɨɜɟɪɲɟɧɫɬɜɨ� ɢ�
ɤɭɛɨɤɬɚɷɞɪɢɱɟɫɤɢɣ� ɝɚɛɢɬɭɫ� �ɫɨɨɬɧɨɲɟɧɢɟ� ɩɥɨɳɚɞɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɝɪɚɧɟɣ� ɤɭɛɚ� ɢ� ɨɤɬɚɷɞɪɚ�
��������ɧɟɤɨɬɨɪɵɟ�ɤɪɢɫɬɚɥɥɵ�ɢɦɟɸɬ�ɜɤɥɸɱɟɧɢɹ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɪɚɡɦɟɪɨɦ����±����ɦɦ�ɜ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�ɨɛɥɚɫɬɢ�



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

���

Ɋɢɫ�� �� Ɇɨɧɨɤɪɢɫɬɚɥɥɵ� ɚɥɦɚɡɚ�� ɜɵɪɚɳɟɧɧɵɟ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɪɟɡɢɫɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ�
ɧɚɝɪɟɜɚ� ɫ� ɤɨɥɶɰɟɜɵɦɢ� ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ�� ɚ�� ± ɚɥɦɚɡɵ� ɦɚɫɫɨɣ� ����� ����� ɢ� ����
ɤɚɪɚɬɚ� ɜ� ɫɩɥɚɜɟ�ɪɚɫɬɜɨɪɢɬɟɥɟ� ɢ� ɩɨɫɥɟ� ɢɯ� ɢɡɜɥɟɱɟɧɢɹ� �ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ�
ɜɵɪɚɳɢɜɚɧɢɹ���� ɱɚɫɨɜ���ɛ��± �����������ɢ������ɤɚɪɚɬɚ������ɱɚɫɨɜ���ɜ��± ����������ɢ������ɤɚɪɚɬɚ�
�����ɱɚɫɨɜ���ɝ� ± �����������ɢ������ɤɚɪɚɬɚ������ɱɚɫɨɜ�

ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɡɜɨɥɹɸɬ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ�
± ɩɪɢɦɟɧɟɧɢɟ� ɤɨɥɶɰɟɜɵɯ� ɝɪɚɮɢɬɨɜɵɯ� ɧɚɝɪɟɜɚɬɟɥɟɣ� ɜ� ɫɯɟɦɟ� ɧɚɝɪɟɜɚ� ɹɱɟɟɤ� ɜɵɫɨɤɨɝɨ�

ɞɚɜɥɟɧɢɹ� ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ� ɚɥɦɚɡɚ� ɧɚ� ɡɚɬɪɚɜɤɚɯ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ�
ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɜ�ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ�ɧɟɨɛɯɨɞɢɦɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�

± ɢɡɦɟɧɟɧɢɟ� ɥɢɧɟɣɧɵɯ� ɪɚɡɦɟɪɨɜ� ɤɨɥɶɰɟɜɵɯ� ɧɚɝɪɟɜɚɬɟɥɟɣ� ɩɪɢɜɨɞɢɬ� ɤ� ɢɡɦɟɧɟɧɢɹɦ�
ɡɧɚɱɟɧɢɣ� ɝɪɚɞɢɟɧɬɨɜ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɲɢɪɨɤɢɯ� ɩɪɟɞɟɥɚɯ� ɛɟɡ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ� ɢɡɦɟɧɟɧɢɹ�
ɫɨɫɬɚɜɚ�ɪɟɡɢɫɬɢɜɧɨɣ�ɰɟɩɢ�ɧɚɝɪɟɜɚ��ɜ�ɬɨɦ�ɫɥɭɱɚɟ��ɤɨɝɞɚ�ɩɥɨɳɚɞɶ�ɫɟɱɟɧɢɹ�ɜɟɪɯɧɟɝɨ�ɤɨɥɶɰɟɜɨɝɨ�
ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɜɚɬɶ�ɫ�����ɞɨ�����ɫɦ���ɡɧɚɱɟɧɢɟ�ɩɟɪɟɩɚɞɚ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɪɟɚɤɰɢɨɧɧɨɦ�ɨɛɴɟɦɟ�ɭɦɟɧɶɲɚɟɬɫɹ�ɨɬ�����ɞɨ�����ɋ�

± ɩɪɢɦɟɧɟɧɢɟ� ɤɨɥɶɰɟɜɵɯ� ɪɟɡɢɫɬɢɜɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɪɚɡɥɢɱɧɨɣ� ɤɨɧɮɢɝɭɪɚɰɢɢ� ɞɥɹ�
ɪɨɫɬɨɜɵɯ� ɹɱɟɟɤ� ɩɨɡɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɥɭɱɲɢɬɶ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɜɵɪɚɳɢɜɚɟɦɵɯ�
ɤɪɢɫɬɚɥɥɨɜ��ɫɬɚɛɢɥɶɧɨɫɬɶ�ɢ�ɩɨɜɬɨɪɹɟɦɨɫɬɶ�ɪɟɡɭɥɶɬɚɬɨɜ�

ɉɪɨɜɟɞɟɧɿ�ɪɨɡɪɚɯɭɧɤɢ�ɬɟɦɩɟɪɚɬɭɪɧɢɯ�ɩɨɥɿɜ�ɭ�ɪɟɚɤɰɿɣɧɿɣ�ɤɨɦɿɪɰɿ�ȺȼɌ�ɬɢɩɭ�©ɬɨɪɨʀɞª�
Ɍɋ����� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɹɤɢɯ� ɜɢɡɧɚɱɟɧɚ� ɤɨɧɮɿɝɭɪɚɰɿɹ� ɿ� ɨɩɬɢɦɿɡɨɜɚɧɿ� ɪɨɡɦɿɪɢ� ɝɪɚɮɿɬɨɜɢɯ�
ɧɚɝɪɿɜɚɱɿɜ� ɪɟɚɤɰɿɣɧɢɯ� ɤɨɦɿɪɨɤ�� ɳɨ� ɡɚɛɟɡɩɟɱɭɸɬɶ� ɧɟɨɛɯɿɞɧɢɣ� ɪɨɡɩɨɞɿɥ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜ�
ɪɨɫɬɨɜɨɦɭ�ɨɛ
ɽɦɿ�ɩɪɢ�ɜɢɪɨɳɭɜɚɧɧɿ�ɤɪɢɫɬɚɥɿɜ�ɚɥɦɚɡɭ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɿɽɧɬɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɚɥɦɚɡ�� ɜɢɫɨɤɢɣ� ɬɢɫɤ�� ɬɟɦɩɟɪɚɬɭɪɧɟ� ɩɨɥɟ�� ɚɩɚɪɚɬ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ��
ɤɨɦɩ
ɸɬɟɪɧɟ�ɦɨɞɟɥɸɜɚɧɧɹ�

7HPSHUDWXUH� ILHOGV� LQ� WKH� UHDFWLRQ� FHOO� RI� 76���� W\SH� KLJK�SUHVVXUH� DSSDUDWXV� KDYH� EHHQ�
FDOFXODWHG�ZKLFK�KDYH�UHVXOWHG�LQ�GHWHUPLQDWLRQ�RI�FRQILJXUDWLRQ�DQG�RSWLPL]DWLRQ�RI�GLPHQVLRQV�RI�
UHDFWLRQ� FHOO� JUDSKLWH� KHDWHUV�� SURYLGLQJ� WKH� UHTXLUHG� WHPSHUDWXUH� GLVWULEXWLRQ� LQ� WKH� JURZWK�
YROXPH�DW�JURZLQJ�GLDPRQG�FU\VWDOV�E\�WHPSHUDWXUH�JUDGLHQW�PHWKRG�



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

���

.H\�ZRUGV��GLDPRQG��KLJK�SUHVVXUH�� WHPSHUDWXUH�ILHOG��KLJK�SUHVVXUH�DSSDUDWXV��FRPSXWHU�
PRGHOLQJ�

Ʌɢɬɟɪɚɬɭɪɚ
�� /\HVKFKXN�2� &RPSXWDWLRQDO�PRGHOLQJ�RI�VXSHUKDUG�PDWHULDOV�V\QWKHVLV� ���&RPS��0DWHU��

6FL� ± ������± ����1��6��± 3����±���
�� /\HVKFKXN� 2�� 2��� 3RORWQLDN� 6�� %��� 1RYLNRY�0�� 9�� 7KHUPRPHFKDQLFDO� DSSURDFK� WR� WKH�

PRGHOLQJ�RI�+3±+7�PDWHULDO�SURFHVVLQJ����-��3K\V���&RQI��6HU� ± ����� ± ���� ± �������
�� ɉɚɬɟɧɬ ɧɚ�ɜɢɧɚɯɿɞ�ʋ����������� ɍɤɪɚʀɧɚ��ɆɉɄ�ȼ��- ������ɇ��ȼ������ ɒɢɯɬɚ�ɞɥɹ�

ɜɢɝɨɬɨɜɥɟɧɧɹ� ɧɚɝɪɿɜɚɱɚ� ɤɨɦɿɪɤɢ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ� �� ȼ�� ȼ�� Ʌɢɫɚɤɨɜɫɶɤɢɣ�� ɋ� Ɉ��
ȱɜɚɯɧɟɧɤɨ� ȱ��ɋ��Ȼɿɥɨɭɫɨɜ��Ⱥ��ȱ��Ɇɚɪɤɨɜ��± Ɉɩɭɛɥɿɤɨɜɚɧɨ�������������± Ȼɸɥ��ʋ���

�� ɉɚɧɚɫɸɤ�Ɍ��ɋ���Ʌɟɳɭɤ�Ⱥ��Ⱥ���Ʌɵɫɚɤɨɜɫɤɢɣ�ȼ��ȼ��ɢ�ɞɪ��Ʉɨɦɩɶɸɬɟɪɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�
ɭɫɥɨɜɢɣ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɚɥɦɚɡɚ�ɜ�ɚɩɩɚɪɚɬɚɯ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɛɨɥɶɲɨɝɨ�ɨɛɴɟɦɚ����
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉɢɟɜ�� ɂɧ�ɬ� ɫɜɟɪɯɬɜ�
ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ������± ɋ�����±����

�� Ʌɟɳɭɤ� Ⱥ�� Ⱥ� Ɍɟɪɦɨɦɟɯɚɧɢɤɚ� ɫɩɨɧɬɚɧɧɨɣ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɨɜ� ɜ� ɚɩɩɚɪɚɬɚɯ�
ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ��ɞɢɫ��«�ɞ�ɪɚ�ɬɟɯɧ��ɧɚɭɤ��± Ʉ�������� ± ��� ɫ�

�� 6WURQJ� +�� 0��� :HQWRUI� 5�� +�� 7KH� JURZWK� RI� ODUJH GLDPRQG� FU\VWDOV� ��� -��
1DWXUZLVVHQVFKIWHQ��± ������± ��� 1����± 3���±��

�� :HQWRUI�5��+� 6RPH�VWXGLHV�RI�GLDPRQG�JURZWK�UDWHV����-��3K\V��&KHP��± ������± ����1�����
± 3������±�����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ������������������

ɋ� Ɇ��Ʉɨɧɨɜɚɥ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ

ȱɧɫɬɢɬɭɬ�ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɿɦ��ȼ�Ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚʀɧɢ��ɦ��Ʉɢʀɜ

ȼɂȼɑȿɇɇə�ȾɂɇȺɆȱɄɂ�ɌȿɆɉȿɊȺɌɍɊɇɈȽɈ�ɉɈɅə�ȼ�ɊɈȻɈɑɈɆɍ�ɈȻ¶ȯɆȱ�
ȺɉȺɊȺɌȱȼ�ȼɂɋɈɄɈȽɈ�ɌɂɋɄɍ�ɉɊɂ�ɈȾȿɊɀȺɇɇȱ�ɇȺȾɌȼȿɊȾɂɏ�ɄɈɆɉɈɁɂɌȱȼ�

ɋɂɋɌȿɆ�F%1�$O

ȼɢɫɜɿɬɥɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɧɟɫɬɚɰɿɨɧɚɪɧɨɝɨ� ɬɟɩɥɨɜɨɝɨ� ɩɨɥɹ� ɜ� ɚɩɚɪɚɬɚɯ�
ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ� ɦɟɬɨɞɨɦ� ɤɨɦɩ¶ɸɬɟɪɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ�� ɉɨɤɚɡɚɧɨ�� ɹɤ� ɡɦɿɧɸɸɬɶɫɹ�ɬɟɩɥɨɜɟ�
ɩɨɥɟ� ɬɚ� ɧɚɩɪɹɦɤɢ� ɬɟɩɥɨɜɢɯ� ɩɨɬɨɤɿɜ� ɜ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ� ɱɚɫɭ� ɫɩɿɤɚɧɧɹ�� ɡɦɿɧɢ�
ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ� ɫɭɦɿɲɿ� ɄɇȻ� ɡ� ɚɥɸɦɿɧɿɽɦ� ɜɧɚɫɥɿɞɨɤ� ɩɪɨɫɨɱɟɧɧɹ� ɬɚ� ɯɿɦɿɱɧɨʀ� ɜɡɚɽɦɨɞɿʀ��
Ɉɩɢɫɚɧɨ� ɜɧɟɫɨɤ� ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ� ɜ� ɡɚɝɚɥɶɧɢɣ� ɬɟɩɥɨɜɢɣ� ɩɨɬɿɤ� ɬɚ� ɦɨɠɥɢɜɿɫɬɶ� ɡɦɟɧɲɟɧɧɹ�
ɬɟɩɥɨɜɢɯ�ɜɬɪɚɬ�ɲɥɹɯɨɦ�ɟɤɪɚɧɭɜɚɧɧɹ�ɪɨɛɨɱɨɝɨ�ɨɛ¶ɽɦɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɚɩɚɪɚɬ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ�� ɬɟɦɩɟɪɚɬɭɪɧɟ� ɩɨɥɟ�� ɬɟɩɥɨɜɢɣ� ɩɨɬɿɤ��
ɤɭɛɿɱɧɢɣ� ɧɿɬɪɢɞ� ɛɨɪɭ�� ɚɥɸɦɿɧɿɣ�� ɩɪɨɫɨɱɟɧɧɹ�� ɪɟɚɤɰɿɣɧɟ� ɫɩɿɤɚɧɧɹ�� ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ��
ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ��ɟɤɪɚɧɭɜɚɧɧɹ�

ȼɫɬɭɩ�
Ʉɨɦɩɨɡɢɰɿɣɧɿ�ɦɚɬɟɪɿɚɥɢ�ɤɭɛɿɱɧɨɝɨ�ɧɿɬɪɢɞɭ�ɛɨɪɭ��ɹɤɿ�ɲɢɪɨɤɨ�ɜɿɞɨɦɿ�ɨɫɧɨɜɧɨɸ�ɩɪɨɞɭɤɰɿɽɸ�

± ɪɿɡɚɥɶɧɢɦɢ� ɩɥɚɫɬɢɧɚɦɢ� �Ɋɋ%1��� ɜ� ɭɫɶɨɦɭ� ɫɜɿɬɿ� ɜɢɪɨɛɥɹɸɬɶ� ɡ� ɡɚɫɬɨɫɭɜɚɧɧɹɦ� ɬɟɯɧɿɤɢ� ɿ�
ɬɟɯɧɨɥɨɝɿɣ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ�� əɤɿɫɬɶ� ɤɨɦɩɨɡɢɬɿɜ� ɛɚɝɚɬɨ� ɜ� ɱɨɦɭ� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɪɿɜɧɨɦɿɪɧɿɫɬɸ�


