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

Ⱥ� Ⱥ� ɒɭɥɶɠɟɧɤɨ��ɱɥɟɧ�ɤɨɪɪ��ɇȺɇ�ɍɤɪɚɢɧɵ�� /� -DZRUVND��GU�KDE��LQĪ��� Ⱥ� ɇ� ɋɨɤɨɥɨɜ��
ȼ� Ƚ� Ƚɚɪɝɢɧ��ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ�� ɇ� ɇ� Ȼɟɥɹɜɢɧɚ� ɤɚɧɞ��ɮɢɡ��ɦɚɬ��ɧɚɭɤ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ� Ʉɢɟɜ
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�Ʉɢɟɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ɍɚɪɚɫɚ�ɒɟɜɱɟɧɤɨ��ɍɤɪɚɢɧɚ

ȼɅɂəɇɂȿ�ȼɕɋɈɄɂɏ�ȾȺȼɅȿɇɂɃ�ɂ�ɌȿɆɉȿɊȺɌɍɊ�ɇȺ ɎȺɁɈȼɕȿ�
ɉɊȿȼɊȺɓȿɇɂə�ɆɇɈȽɈɋɅɈɃɇɕɏ�ȽɊȺɎȿɇɈȼ

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɢɡɭɱɟɧɨ�ɜɥɢɹɧɢɟ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ������Ƚɉɚ��ɢ�ɬɟɦɩɟɪɚɬɭɪɵ�������qɋ��ɜ�
ɩɪɢɫɭɬɫɬɜɢɢ� ɪɚɫɬɜɨɪɢɬɟɥɟɣ� ɭɝɥɟɪɨɞɚ� �ɫɩɥɚɜ� 1L±0Q�� ɠɟɥɟɡɨ�� ɧɚ� ɮɚɡɨɜɵɟ� ɩɪɟɜɪɚɳɟɧɢɹ� ɤɚɤ�
ɫɨɫɬɨɹɳɢɯ� ɢɡ ɦɟɧɟɟ� ɱɟɬɵɪɟɯ� ɦɨɧɨɫɥɨɟɜ ɝɪɚɮɟɧɨɜɵɯ� ɩɥɚɫɬɢɧɨɤ� ɫ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ�
ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ�ɢ�ɬɨɥɳɢɧɨɣ�ɞɨ ��ɧɦ��ɬɚɤ�ɢ�ɩɨɪɨɲɤɨɜ�ɦɧɨɝɨɫɥɨɣɧɵɯ�ɝɪɚɮɟɧɨɜ� ���±���ɦɨɧɨɫɥɨɟɜ��
ɬɨɥɳɢɧɨɣ� �±���ɧɦ��ɍɫɬɚɧɨɜɥɟɧɵ�ɮɚɤɬɨɪɵ� ɤɚɤ ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ��ɬɚɤ� ɢ� ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ� ɫɢɧɬɟɡɭ�
ɚɥɦɚɡɚ� ɢɡ� ɝɪɚɮɟɧɚ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɪɚɫɬɜɨɪɢɬɟɥɟɣ� ɭɝɥɟɪɨɞɚ�� ɉɨɤɚɡɚɧɨ� ɱɬɨ� ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ
ɦɟɯɚɧɢɡɦ� ɩɪɟɜɪɚɳɟɧɢɹ� ɦɧɨɝɨɫɥɨɣɧɵɯ� ɝɪɚɮɟɧɨɜ� ɜ� ɚɥɦɚɡ� ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɩɨ�
ɞɜɭɯɫɬɚɞɢɣɧɨɣ�ɫɯɟɦɟ�ɫɢɧɬɟɡɚ�ɚɥɦɚɡɚ��ɬ� ɟ��ɩɨɫɥɟ�ɬɪɟɯɦɟɪɧɨɝɨ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɭɩɨɪɹɞɨɱɟɧɢɹ�ɝɪɚɮɟɧɚ�
ɧɚ�ɩɟɪɜɨɣ�ɫɬɚɞɢɢ��

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɝɪɚɮɟɧ��ɝɪɚɮɢɬ��ɚɥɦɚɡ��ɫɢɧɬɟɡ��ɮɚɡɨɜɨɟ�ɩɪɟɜɪɚɳɟɧɢɟ�

Ɉɞɧɨ ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɞɨɫɬɢɠɟɧɢɣ� ɮɢɡɢɤɢ� ɢ� ɯɢɦɢɢ� ɫɜɟɪɯɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ;; ɜ� ±
ɫɢɧɬɟɡ� ɚɥɦɚɡɚ�� Ʉɚɤ� ɢɡɜɟɫɬɧɨ� >�@�� ɩɟɪɜɵɦ� ɩɭɬɶ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɪɟɚɥɢɡɚɰɢɢ� ɷɬɨɣ� ɡɚɞɚɱɢ�
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ�ɜ������ɝ� ɫɨɜɟɬɫɤɢɣ�ɮɢɡɢɤ�Ɉ��ɂ��Ʌɟɣɩɭɧɫɤɢɣ��ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɢ ɪɚɫɫɱɢɬɚɜ
ɥɢɧɢɢ�ɪɚɜɧɨɜɟɫɢɹ�ɝɪɚɮɢɬ ± ɚɥɦɚɡ��ɗɬɨɬ�ɪɚɫɱɟɬ�ɩɨɫɥɭɠɢɥ�ɨɫɧɨɜɨɣ�ɪɚɡɪɚɛɨɬɤɢ�ɫɩɨɫɨɛɨɜ�ɫɢɧɬɟɡɚ�
ɚɥɦɚɡɚ�ɢɡ� ɫɦɟɫɢ�ɢɫɬɨɱɧɢɤɚ�ɭɝɥɟɪɨɞɚ�ɢ�ɦɟɬɚɥɥɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɜ� ɚɩɩɚɪɚɬɚɯ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�
�ȺȼȾ��� ɤɨɬɨɪɵɟ� ɜɩɟɪɜɵɟ� ɛɵɥɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɪɟɚɥɢɡɨɜɚɧɵ� ɜ� ����� ɝ� ɜ� ɥɚɛɨɪɚɬɨɪɢɢ� ɮɢɪɦɵ�
©ȺɋȿȺª �ɒɜɟɰɢɹ��� ɡɚɬɟɦ� ɜ� ���� ɝ�� ± ɜ� ɥɚɛɨɪɚɬɨɪɢɢ� ɚɦɟɪɢɤɚɧɫɤɨɣ� ɮɢɪɦɵ� ©Ⱦɠɟɧɟɪɚɥ�
ɗɥɟɤɬɪɢɤª�ɢ�ɜ������ɝ��± ɜ�ɂɧɫɬɢɬɭɬɟ�ɮɢɡɢɤɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ�Ⱥɇ�ɋɋɋɊ��ɂɎȼȾ���ȼ������ɝ���
ɨɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɧɚɭɱɧɵɯ�ɪɟɡɭɥɶɬɚɬɚɯ�ɫɢɧɬɟɡɚ ɚɥɦɚɡɚ��ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɂɎȼȾ��ɜ�Ʉɢɟɜɟ� ɜ�ɐɄɌȻ�
ɬɜɟɪɞɨɫɩɥɚɜɧɨɝɨ� ɢ� ɚɥɦɚɡɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɛɵɥ� ɨɪɝɚɧɢɡɨɜɚɥ� ɜɵɩɭɫɤ� ɩɟɪɜɵɯ� ����� ɤɚɪɚɬ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɚɥɦɚɡɨɜ��ɚ�ɫ������ɝ� ɧɚɥɚɠɟɧ�ɢɯ�ɫɟɪɢɣɧɵɣ�ɜɵɩɭɫɤ�

ɇɚɱɢɧɚɹ�ɫ�ɩɟɪɜɵɯ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ɫɩɨɫɨɛɨɜ�ɫɢɧɬɟɡɚ�ɢ�ɩɨ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɧɚɢɛɨɥɟɟ�
ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɟɦɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɭɝɥɟɪɨɞɚ�ɜ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɹɯ�ɹɜɥɹɟɬɫɹ�ɝɪɚɮɢɬ�
± ɦɚɬɟɪɢɚɥ� ɫ ɬɚɤɢɦɢ� ɭɧɢɤɚɥɶɧɵɦɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ɤɚɤ� ɜɵɫɨɤɚɹ ɬɟɩɥɨ� ɢ�
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ��ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ��ɧɢɡɤɢɣ�ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɟɧɢɹ��ɢ�ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ�ɫɨɛɨɣ�
ɚɥɥɨɬɪɨɩɧɭɸ� ɦɨɞɢɮɢɤɚɰɢɸ� ɭɝɥɟɪɨɞɚ� ɧɚɪɹɞɭ� ɫ� ɚɥɦɚɡɨɦ�� ɥɨɧɫɞɟɣɥɢɬɨɦ�� ɤɚɪɛɢɧɨɦ� ɢ�
ɚɦɨɪɮɧɵɦ� ɭɝɥɟɪɨɞɨɦ� �ɨɬɤɪɵɬɵɟ� ɜ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� ɮɭɥɥɟɪɟɧɵ�� ɧɚɧɨɬɪɭɛɤɢ� ɢ�
ɝɪɚɮɟɧɵ� ɨɞɧɢ� ɫɱɢɬɚɸɬ� ɤɥɚɫɬɟɪɧɵɦɢ� ɱɚɫɬɢɰɚɦɢ� ɭɝɥɟɪɨɞɚ�� ɞɪɭɝɢɟ� ɨɬɧɨɫɹɬ� ɤ� ɚɥɥɨɬɪɨɩɧɵɦ�
ɦɨɞɢɮɢɤɚɰɢɹɦ���

Ʉɚɤ�ɛɵɥɨ�ɩɨɤɚɡɚɧɨ�ɜ�>�@��ɧɟ�ɫɭɳɟɫɬɜɭɟɬ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɜɡɚɢɦɨɫɜɹɡɢ ɫɨɜɟɪɲɟɧɫɬɜɚ
ɢɫɯɨɞɧɨɝɨ� ɝɪɚɮɢɬɨɜɨɝɨ�ɫɵɪɶɹ�ɢ� ɫɬɪɭɤɬɭɪɵ�ɫɢɧɬɟɡɢɪɭɟɦɵɯ�ɢɡ�ɧɟɝɨ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ��
Ɇɚɪɤɭ ɝɪɚɮɢɬɚ�ɞɥɹ�ɫɢɧɬɟɡɚ�ɫɥɟɞɭɟɬ�ɜɵɛɢɪɚɬɶ�ɢɫɯɨɞɹ�ɢɡ ɫɜɨɣɫɬɜ�ɢ�ɪɚɡɦɟɪɨɜ ɫɢɧɬɟɡɢɪɭɟɦɵɯ�



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

���

ɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ�� ɉɪɢ� ɷɬɨɦ� ɦɨɝɭɬ� ɜɨɡɧɢɤɚɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ�
ɭɝɥɟɪɨɞɨɫɨɞɟɪɠɚɳɟɦɭ�ɦɚɬɟɪɢɚɥɭ ɞɥɹ�ɧɨɜɵɯ ɦɚɪɨɤ�ɚɥɦɚɡɚ�

ɉɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɫɩɨɫɨɛɨɜ�ɫɢɧɬɟɡɚ�ɚɥɦɚɡɚ��ɨɫɨɛɟɧɧɨ�ɧɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɬɟɯɧɨɥɨɝɢɢ��
ɚɤɬɭɚɥɶɧɵɦɢ ɛɵɥɢ ɜɨɩɪɨɫɵ�� ɥɸɛɨɟ� ɥɢ� ɭɝɥɟɪɨɞɧɨɟ� ɫɵɪɶɟ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɤɚɱɟɫɬɜɟ�
ɢɫɬɨɱɧɢɤɚ� ɭɝɥɟɪɨɞɚ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɤɚɤɨɜ ɦɟɯɚɧɢɡɦ� ɡɚɪɨɠɞɟɧɢɹ� ɢ� ɪɨɫɬɚ� ɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɭɝɥɟɪɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� Ɍɚɤ� ɜ� >�@� ɧɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ� ɩɨɥɭɱɟɧɧɵɯ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɛɵɥɢ� ɜɵɞɟɥɟɧɵ ɬɪɢ�ɦɟɯɚɧɢɡɦɚ� ɩɪɟɜɪɚɳɟɧɢɹ� ɡɚɪɨɠɞɟɧɢɹ� ɢ� ɪɨɫɬɚ�
ɚɥɦɚɡɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɨɝɨ� ɪɚɫɬɟɬ ɥɢ�ɦɨɧɨɤɪɢɫɬɚɥɥ��ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢɥɢ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɪɹɦɨɣ�ɩɟɪɟɯɨɞ�ɜ�ɚɥɦɚɡ�ɩɪɢ�ɷɤɫɬɪɟɦɚɥɶɧɨ�ɜɵɫɨɤɢɯ�ɩɚɪɚɦɟɬɪɚɯ�

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɧɟ� ɜɫɟ�
ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɟ� ɜɟɳɟɫɬɜɚ� ɩɪɟɜɪɚɳɚɸɬɫɹ� ɜ� ɚɥɦɚɡ� ɜ� ɨɛɥɚɫɬɢ� ɟɝɨ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɢ�� Ɍɚɤ�� ɛɵɥɨ� ɢɫɫɥɟɞɨɜɚɧɨ� ɜɨɡɞɟɣɫɬɜɢɟ� ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ����±����� Ƚɉɚ�� ɢ�
ɬɟɦɩɟɪɚɬɭɪ� �����±����� qɋ�� ɧɚ� ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɬɟɩɟɧɶ�
ɩɪɟɜɪɚɳɟɧɢɹ� ɷɬɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɜ� ɚɥɦɚɡ� ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɜɢɞɚ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ�
ɢɫɯɨɞɧɨɝɨ� ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ >�@�� ȼ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ�� ɧɚɩɪɢɦɟɪ�� ɩɪɢ
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɚɧɬɪɚɰɟɧɚ� �&��+���� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ����� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ�
ɨɛɪɚɡɨɜɵɜɚɥɫɹ� ɝɪɚɮɢɬ�� ɚ� ɟɫɥɢ� ɜ�ɲɢɯɬɭ� ɜɜɨɞɢɥɢ� ɚɤɬɢɜɢɪɭɸɳɭɸ� ɞɨɛɚɜɤɭ� �ɤɚɦɮɟɧ� ± &��+����
ɢɥɢ�ɦɟɬɚɥɥ�ɪɚɫɬɜɨɪɢɬɟɥɶ��ɠɟɥɟɡɨ���ɞɨ�����ɚɧɬɪɚɰɟɧɚ�ɩɪɟɜɪɚɳɚɥɨɫɶ�ɜ�ɚɥɦɚɡ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɨɤɚɡɚɥɨɫɶ�� ɱɬɨ� ɫɬɪɭɤɬɭɪɧɵɟ� ɮɚɤɬɨɪɵ� ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ� ɡɚɪɨɠɞɟɧɢɟ ɢ� ɪɨɫɬ� ɚɥɦɚɡɚ� ɢ�
ɮɚɤɬɢɱɟɫɤɨɟ�ɩɪɟɜɪɚɳɟɧɢɟ�ɜ�ɚɥɦɚɡ�ɦɨɠɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɥɨɠɧɵɦɢ ɩɭɬɹɦɢ��ɇɚɩɪɢɦɟɪ��ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɫɚɠɢ��EODFN FDUERQ��ɫɢɧɬɟɡ�ɚɥɦɚɡɚ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɭɝɥɟɪɨɞɚ�ɢɞɟɬ�
ɩɨ� ɞɜɭɯɫɬɚɞɢɣɧɨɣ� ɫɯɟɦɟ� ± ɫɧɚɱɚɥɚ� ɨɛɪɚɡɨɜɚɥɫɹ� ɝɪɚɮɢɬ�� ɚ� ɩɨɜɬɨɪɧɨɟ� ɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɩɪɢɜɟɥɨ�ɤ�ɩɨɥɭɱɟɧɢɸ�ɚɥɦɚɡɚ >�@�

Ʉɚɤ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ� >�@�� ɤɪɢɫɬɚɥɥɢɬɵ� ɝɪɚɮɢɬɚ��
ɧɚɯɨɞɹɳɢɟɫɹ� ɜ� ɪɚɫɬɜɨɪɢɬɟɥɟ� ɭɝɥɟɪɨɞɚ� ɢɥɢ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ� ɧɢɦ��
ɹɜɥɹɸɬɫɹ�ɢɫɬɨɱɧɢɤɚɦɢ�ɰɟɧɬɪɨɜ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɚɥɦɚɡɨɜ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɫɬɟɩɟɧɶ�ɩɪɟɜɪɚɳɟɧɢɹ�
ɝɪɚɮɢɬɚ�ɜ�ɚɥɦɚɡ�ɢɡ�ɧɟɭɩɨɪɹɞɨɱɟɧɧɨɝɨ�ɫɤɪɵɬɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�ɝɪɚɮɢɬɚ�ɧɟɡɧɚɱɢɬɟɥɶɧɚ�

ȼ� ɩɨɫɥɟɞɧɟɟ� ɞɟɫɹɬɢɥɟɬɢɟ� ɫɢɧɬɟɡ� ɢ� ɫɜɨɣɫɬɜɚ� ɝɪɚɮɟɧɚ� ɫɬɚɥɢ� ɨɞɧɨɣ� ɢɡ� ɲɢɪɨɤɨ�
ɨɛɫɭɠɞɚɟɦɵɯ�ɢ ɛɵɫɬɪɨ�ɪɚɡɜɢɜɚɸɳɢɯɫɹ�ɬɟɦ�ɜ�ɮɢɡɢɤɟ�ɢ�ɯɢɦɢɢ��ɉɨɜɵɲɟɧɧɵɣ�ɢɧɬɟɪɟɫ�ɤ�ɷɬɨɦɭ�
ɦɚɬɟɪɢɚɥɭ�ɫɜɹɡɚɧ�ɫ�ɧɟɨɛɵɱɧɨɫɬɶɸ�ɟɝɨ�ɫɜɨɣɫɬɜ�

Ƚɪɚɮɟɧ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɨɫɧɨɜɭ� ɞɥɹ� ɥɸɛɵɯ� ɝɪɚɮɢɬɨɩɨɞɨɛɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�
Ɍɚɤ�� ɨɧ� ɦɨɠɟɬ� ɛɵɬɶ� ©ɫɜɺɪɧɭɬª� ɜ� ɦɨɥɟɤɭɥɭ� ɮɭɥɥɟɪɟɧɚ�� ɭɝɥɟɪɨɞɧɭɸ� ɧɚɧɨɬɪɭɛɤɭ�� ɢɡ� ɧɟɝɨ�
ɫɨɫɬɨɢɬ�ɤɪɢɫɬɚɥɥ�ɝɪɚɮɢɬɚ�>�@�

ɉɟɪɜɵɟ� ɨɬɞɟɥɶɧɵɟ� ɝɪɚɮɟɧɨɜɵɟ� ɥɢɫɬɵ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɦɟɬɨɞɨɦ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɝɨ�
ɦɢɤɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɪɚɫɫɥɨɟɧɢɹ� �PLFURPHFKDQLFDO� FOHDYDJH� >�@�� ɉɨɡɞɧɟɟ� ɛɵɥɢ� ɨɬɪɚɛɨɬɚɧɵ�
ɦɟɬɨɞɢɤɢ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨ� ɢ� ɛɢɫɥɨɹ� ɝɪɚɮɟɧɚ� ɷɩɢɬɚɤɫɢɚɥɶɧɵɦ� ɫɩɨɫɨɛɨɦ� ɯɢɦɢɱɟɫɤɨɝɨ�
ɨɫɚɠɞɟɧɢɹ� ɢɡ� ɭɝɥɟɜɨɞɨɪɨɞɨɜ� ɧɚ� ɦɟɬɚɥɥɢɱɟɫɤɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� �ɩɨɞɪɨɛɧɵɣ� ɨɛɡɨɪ� ɪɚɛɨɬ�
ɩɪɢɜɟɞɟɧ ɜ�>�@��

ɇɚɪɹɞɭ� ɫ� ɦɨɧɨ� ɢ� ɛɢɫɥɨɣɧɵɦɢ� ɪɚɡɪɚɛɨɬɚɧɵ ɫɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ� Q�ɫɥɨɣɧɵɯ�
�ɦɧɨɝɨɫɥɨɣɧɵɯ�� ɝɪɚɮɟɧɨɜ� >�@�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ� ɫɬɨɩɤɭ� ɨɞɧɨɫɥɨɣɧɵɯ� ɝɪɚɮɟɧɨɜ�� ɢ�
ɩɨɥɭɱɟɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɦɨɠɟɬ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ� ɤɚɤ� ɩɨɥɭɦɟɬɚɥɥ� ɢɥɢ� ɩɨɥɭɩɪɨɜɨɞɧɢɤ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɪɹɞɤɚ�ɭɤɥɚɞɤɢ�ɢ�ɬɨɥɳɢɧɵ�ɫɥɨɟɜ�

ɋɨɝɥɚɫɧɨ� ɬɟɨɪɢɢ� ɪɚɡɥɢɱɢɟ� ɦɟɠɞɭ� Q�ɫɥɨɣɧɵɦ� ɝɪɚɮɟɧɨɦ� ɢ� ɭɥɶɬɪɚɬɨɧɤɢɦ� ɝɪɚɮɢɬɨɦ�
ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ�� ɱɬɨ� ɧɨɫɢɬɟɥɢ� ɡɚɪɹɞɚ ɜ� ɝɪɚɮɟɧɟ� �ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɭɥɶɬɪɚɬɨɧɤɨɝɨ� ɝɪɚɮɢɬɚ��
ɹɜɥɹɸɬɫɹ� ɛɟɡɦɚɫɫɨɜɵɦɢ� ɮɟɪɦɢɨɧɚɦɢ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɩɨɞɱɢɧɹɸɬɫɹ� ɪɟɥɹɬɢɜɢɫɬɫɤɨɦɭ
ɭɪɚɜɧɟɧɢɸ Ⱦɢɪɚɤɚ�>�@�



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

���

ȼ�>��@�ɛɵɥɨ�ɢɡɭɱɟɧɨ�ɜɥɢɹɧɢɟ�ɞɚɜɥɟɧɢɹ��ɞɨ����Ƚɉɚ ɤɚɤ�ɜ�ɤɜɚɡɢɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɯ��ɬɚɤ�ɢ�
ɧɟɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ� ɭɫɥɨɜɢɹɯ�� ɧɚ� ɫɬɪɭɤɬɭɪɭ� ɝɪɚɮɟɧɚ�� ɫɨɫɬɨɹɳɟɝɨ� ɢɡ� ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ�� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɟɧɬɝɟɧɨɜɫɤɨɣ� ɞɢɮɪɚɤɰɢɢ� ɢ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ� ɪɚɫɫɟɹɧɢɹ�
ɫɜɟɬɚ� �ɄɊɋ��� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɬɨ�� ɱɬɨ� ɞɜɭɯɫɥɨɣɧɵɣ� ɝɪɚɮɟɧ� ɬɟɪɹɟɬ�
ɞɚɥɶɧɢɣ� ɩɨɪɹɞɨɤ� ɩɪɢ� ɤɪɢɬɢɱɟɫɤɨɦ� ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ� ɫɥɨɹɦɢ� ���� c �ɩɪɢ� ɞɚɜɥɟɧɢɢ ɛɨɥɟɟ
�� Ƚɉɚ��� ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɥɨɤɚɥɶɧɨɣ� ɝɢɛɪɢɞɢɡɚɰɢɢ VS� ɜ� ɫɥɨɟ� ɞɨ� ��� Ƚɉɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɨɜɟɞɟɧɢɟ�ɝɪɚɮɟɧɚ�ɩɨɞ�ɞɚɜɥɟɧɢɟɦ�ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɮɚɡɨɜɵɯ�ɩɪɟɜɪɚɳɟɧɢɣ�ɝɪɚɮɢɬɚ�
ɩɨɞ� ɞɚɜɥɟɧɢɟɦ�� ɗɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ� ɬɨɦ�� ɱɬɨ� ɝɪɚɮɟɧ� ɧɟ� ɬɨɥɶɤɨ� ɢɦɟɟɬ� ɫɚɦɭɸ� ɜɵɫɨɤɭɸ�
ɫɬɚɛɢɥɶɧɨɫɬɶ�ɢɡ� ɜɫɟɯ� ɝɪɚɮɢɬɨɜɵɯ�ɞɜɭɯɫɥɨɣɧɵɯ� ɫɬɪɭɤɬɭɪ�� ɧɨ�ɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ ɢɡ�ɧɚɢɛɨɥɟɟ
ɭɫɬɨɣɱɢɜɵɯ�ɫɬɪɭɤɬɭɪ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɛɨɥɶɲɢɯ�ɧɚɩɪɹɠɟɧɢɣ�>��@�

ɇɟɫɤɨɥɶɤɨ�ɢɧɨɣ�ɪɟɡɭɥɶɬɚɬ�ɛɵɥ�ɩɨɥɭɱɟɧ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜɥɢɹɧɢɹ�ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ
ɧɚ� ɩɥɚɫɬɢɧɤɢ� ɧɚɧɨɝɪɚɮɟɧɚ� ɢ� ɦɢɤɪɨɝɪɚɮɢɬɚ >��@�� Ɇɟɬɨɞɨɦ� ɄɊɋ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɮɚɡɚ ɜ�
ɝɪɚɮɟɧɨɜɵɯ� ɧɚɧɨɩɥɚɫɬɢɧɚɯ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɩɪɢ� ɞɚɜɥɟɧɢɢ� ��� Ƚɉɚ� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ
ɨɛɪɚɡɨɜɚɧɧɵɦɢ� ɜ� ɦɚɬɟɪɢɚɥɟ� ɦɟɠɫɥɨɣɧɵɦɢ� VS��ɫɜɹɡɹɦɢ�� Ⱦɥɹ� ɝɪɚɮɢɬɚ� ɢ� ɦɢɤɪɨɝɪɚɮɢɬɚ�
ɞɚɜɥɟɧɢɟ� ɩɟɪɟɯɨɞɚ� ɫɨɫɬɚɜɥɹɟɬ� ��� Ƚɉɚ�� Ȼɨɥɟɟ� ɧɢɡɤɨɟ� ɞɚɜɥɟɧɢɟ� ɩɟɪɟɯɨɞɚ� ɜ� ɝɪɚɮɟɧɨɜɵɯ�
ɧɚɧɨɩɥɚɫɬɢɧɚɯ� ɨɛɭɫɥɨɜɥɟɧɨ ɨɝɪɚɧɢɱɟɧɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ ɢ� ɫɩɟɰɢɚɥɶɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ� ɫɥɨɟɜ��
ɜɥɢɹɸɳɢɯ�ɧɚ�ɧɭɤɥɟɚɰɢɸ ɩɪɢ ɮɚɡɨɜɨɦ�ɩɟɪɟɯɨɞɟ�

Ʉɚɤ�ɩɨɤɚɡɚɥɢ�ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ >���������@��ɨɞɧɢɦ�ɢɡ�
ɷɬɚɩɨɜ� ɩɪɟɜɪɚɳɟɧɢɹ� ɦɧɨɝɨɫɥɨɣɧɨɝɨ� ɝɪɚɮɟɧɚ� ɜ� ɬɨɧɤɭɸ� ɚɥɦɚɡɧɭɸ� ɩɥɟɧɤɭ�� ɫɨɫɬɨɹɳɭɸ� ɢɡ�
ɧɟɫɤɨɥɶɤɨ� ɚɥɦɚɡɧɵɯ� ɫɥɨɺɜ�� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ� ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɹ� ɟɝɨ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɪɚɡɥɢɱɧɵɦɢ�ɚɞɚɬɨɦɚɦɢ� ɢ�ɦɨɥɟɤɭɥɹɪɧɵɦɢ�ɝɪɭɩɩɚɦɢ��ɧɚɩɪɢɦɟɪ��ɜɨɞɨɪɨɞɨɦ��ɮɬɨɪɨɦ��ɚɡɨɬɨɦ��
ɤɢɫɥɨɪɨɞɨɦ�� Ɍɢɩ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɢ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɚɞɚɬɨɦɨɜ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɝɪɚɮɟɧɚ� ɦɨɝɭɬ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɜɥɢɹɬɶ�ɧɚ�ɟɝɨ�ɫɜɨɣɫɬɜɚ��

ɍɫɬɚɧɨɜɥɟɧɨ� >�@�� ɱɬɨ� ɚɞɫɨɪɛɰɢɹ� ɚɞɚɬɨɦɨɜ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɧɨɝɨɫɥɨɣɧɨɝɨ� ɝɪɚɮɟɧɚ�
ɩɪɢɜɨɞɢɬ� ɤ� ɫɜɹɡɵɜɚɧɢɸ� ɜɟɪɯɧɢɯ� ɭɝɥɟɪɨɞɧɵɯ� ɫɥɨɟɜ� ɫ� ɧɢɠɧɢɦɢ� ɢ�ɮɨɪɦɢɪɨɜɚɧɢɸ� ɚɥɦɚɡɧɨɣ�
ɩɥɟɧɤɢ� ɛɟɡ� ɤɚɤɨɝɨ�ɥɢɛɨ� ɚɤɬɢɜɚɰɢɨɧɧɨɝɨ� ɛɚɪɶɟɪɚ�� ɬ� ɟ�� ɧɚɛɥɸɞɚɟɬɫɹ ɯɢɦɢɱɟɫɤɢ�
ɢɧɞɭɰɢɪɨɜɚɧɧɵɣ�ɮɚɡɨɜɵɣ�ɩɟɪɟɯɨɞ�>�����@�

Ɍɟɨɪɟɬɢɱɟɫɤɢɦɢ�ɪɚɫɱɟɬɚɦɢ�>��@�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ ɬɚɤɠɟ��ɱɬɨ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɜɧɟɲɧɢɯ�
ɭɫɥɨɜɢɹɯ� �ɬɟɦɩɟɪɚɬɭɪɚ�� ɞɚɜɥɟɧɢɟ�� ɬɢɩ� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɝɪɭɩɩ�� ɩɪɢ�
ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ� Q�ɫɥɨɣɧɨɝɨ� ɝɪɚɮɟɧɚ� ɦɨɠɧɨ� ɩɨɥɭɱɚɬɶ� ɬɨɧɤɢɟ� ɚɥɦɚɡɧɵɟ� ɩɥɟɧɤɢ� ɫ�
ɪɚɡɥɢɱɧɨɣ�ɨɪɢɟɧɬɚɰɢɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ��

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɡɭɱɟɧɢɹ� ɩɪɨɰɟɫɫɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɚɧɬɪɚɰɢɬɚ� ɫ�
ɩɨɦɨɳɶɸ� ɯɢɦɢɱɟɫɤɢ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ� ɮɚɡɨɜɨɝɨ� ɩɟɪɟɯɨɞɚ� >��@ ɭɫɬɚɧɨɜɥɟɧɚ� ɜɚɠɧɚɹ� ɪɨɥɶ�
ɜɨɞɨɪɨɞɚ�ɜ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�VS��ɝɢɛɪɢɞɢɡɢɪɨɜɚɧɧɨɝɨ�ɭɝɥɟɪɨɞɚ�ɜ�VS��ɝɢɛɪɢɞɢɡɢɪɨɜɚɧɧɵɣ��ɱɬɨ�
ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɩɨɡɜɨɥɹɟɬ� ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɬɶ� ɦɧɨɝɨɫɥɨɣɧɵɣ� ɝɪɚɮɟɧ� ɜ� ɤɥɚɫɬɟɪɵ� ɚɥɦɚɡɚ��
ɨɝɪɚɧɟɧɧɵɟ�ɩɨɜɟɪɯɧɨɫɬɶɸ��������

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɟɨɪɢɢ� ɮɭɧɤɰɢɨɧɚɥɚ� ɷɥɟɤɬɪɨɧɧɨɣ� ɩɥɨɬɧɨɫɬɢ� ɛɵɥɚ� ɢɡɭɱɟɧɚ� >�@�
ɫɬɚɛɢɥɶɧɨɫɬɶ�ɚɥɦɚɡɧɵɯ�ɩɥɺɧɨɤ�ɫ�ɩɨɜɟɪɯɧɨɫɬɶɸ�������ɢ�ɬɨɥɳɢɧɨɣ�ɨɬ������c����ɫɥɨɹ��ɞɨ�������
c� ��� ɫɥɨɟɜ��� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɜ� ɫɜɹɡɢ� ɫ� ɦɚɥɵɦɢ� ɩɨɩɟɪɟɱɧɵɦɢ� ɪɚɡɦɟɪɚɦɢ� ɚɥɦɚɡɧɵɯ� ɩɥɟɧɨɤ�
ɩɨɜɟɪɯɧɨɫɬɧɵɟ� ɷɮɮɟɤɬɵ� ɢɝɪɚɸɬ� ɤɪɢɬɢɱɟɫɤɭɸ� ɪɨɥɶ� ɜ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɫɬɪɭɤɬɭɪ�� Ɋɟɲɚɸɳɟɟ
ɡɧɚɱɟɧɢɟ ɜ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɩɥɺɧɨɤ� ɢɦɟɟɬ� ɷɮɮɟɤɬ� ɝɪɚɮɢɬɢɡɚɰɢɢ� ± ɜɧɟɲɧɢɟ� ɫɥɨɢ�
ɩɥɺɧɤɢ� ɨɬɫɥɚɢɜɚɸɬɫɹ�� ɩɪɟɜɪɚɳɚɹɫɶ� ɜ� ɝɪɚɮɟɧ�� Ⱦɥɹ� ɧɚɢɛɨɥɟɟ ɬɨɧɤɢɯ� ɚɥɦɚɡɧɵɯ� ɩɥɺɧɨɤ� ��±��
ɫɥɨɹ�� ɷɬɨɬ� ɷɮɮɟɤɬ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɚɫɫɥɨɟɧɢɸ� ɫɬɪɭɤɬɭɪɵ� ɜ� ɦɧɨɝɨɫɥɨɣɧɵɣ� ɝɪɚɮɟɧ��

� Ⱥɞɚɬɨɦ��ɢɥɢ�ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɣ�ɚɬɨɦ�± ɬɚɤɨɣ��ɤɨɬɨɪɵɣ�ɧɚɯɨɞɢɬɫɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɪɢɫɬɚɥɥɚ��Ɉɞɢɧ�ɚɬɨɦ��
ɤɥɚɫɬɟɪ�ɢɡ�ɚɬɨɦɨɜ��ɦɨɥɟɤɭɥ�ɢɥɢ�ɤɥɚɫɬɟɪɨɜ�ɦɨɥɟɤɭɥ�ɦɨɠɧɨ�ɨɛɨɡɧɚɱɢɬɶ�ɨɞɧɢɦ�ɬɟɪɦɢɧɨɦ�ɤɚɤ�©ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɟ�
ɱɚɫɬɢɰɵª�



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

���

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɥɳɢɧɵ� ɩɥɺɧɤɢ� ɨɛɪɚɡɟɬɫɹ ɚɥɦɚɡɧɨɟ ɹɞɪɨ�� ɧɚ� ɤɨɬɨɪɨɟ� ɩɨɜɟɪɯɧɨɫɬɧɵɟ�
ɷɮɮɟɤɬɵ� ɜɥɢɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɛɵɥɨ� ɩɨɥɭɱɟɧɨ�� ɱɬɨ� ɫɬɚɛɢɥɶɧɵɦɢ�
ɹɜɥɹɸɬɫɹ� ɩɥɺɧɤɢ� ɬɨɥɳɢɧɨɣ� ɛɨɥɟɟ ����� c� ��� ɭɝɥɟɪɨɞɧɵɯ� ɫɥɨɺɜ��� Ȼɵɥɢ� ɪɚɫɫɱɢɬɚɧɵ� ɬɚɤɠɟ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɭɩɪɭɝɨɣ� ɷɧɟɪɝɢɢ� ɫɬɪɭɤɬɭɪ� ɫ� ɪɚɡɥɢɱɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ ɫɥɨɟɜ� ɨɬ� ɨɛɴɺɦɚ�
ɷɥɟɦɟɧɬɚɪɧɨɣ� ɹɱɟɣɤɢ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɤɨɥɢɱɟɫɬɜɚɚ� ɫɥɨɺɜ� ɭɩɪɭɝɚɹ� ɷɧɟɪɝɢɹ�
ɚɥɦɚɡɧɨɣ� ɩɥɺɧɤɢ� ɫɧɢɠɚɟɬɫɹ� ɢ� ɫɬɪɟɦɢɬɫɹ� ɤ� ɡɧɚɱɟɧɢɸ� ɞɥɹ� ɨɛɴɺɦɧɨɝɨ� ɤɪɢɫɬɚɥɥɚ� ɚɥɦɚɡɚ��
ɋɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ� ɪɚɫɱɟɬɚ� ɩɪɢɯɨɞɢɦ� ɤ� ɜɵɜɨɞɭ� ɨ� ɬɨɦ�� ɱɬɨ� ɞɚɜɥɟɧɢɟ�� ɬɪɟɛɭɟɦɨɟ� ɞɥɹ�
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɝɪɚɮɟɧɨɜɨɣ�ɩɥɺɧɤɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɟɣ� ɚɥɦɚɡɧɭɸ�ɫɬɪɭɤɬɭɪɭ�� ɛɭɞɟɬ� ɬɟɦ�
ɛɨɥɶɲɟ��ɱɟɦ�ɦɟɧɶɲɟ�ɫɥɨɺɜ�ɫɨɞɟɪɠɢɬ�ɫɬɪɭɤɬɭɪɚ��ɢ�ɚɥɦɚɡɧɵɟ�ɩɥɺɧɤɢ�ɦɢɧɢɦɚɥɶɧɨɣ�ɬɨɥɳɢɧɵ
ɦɨɝɭɬ�ɛɵɬɶ�ɩɨɥɭɱɟɧɵ�ɬɨɥɶɤɨ�ɩɪɢ�ɡɧɚɱɢɬɟɥɶɧɨɦ ɞɚɜɥɟɧɢɢ���

ɐɟɥɶ�ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ�± ɢɡɭɱɢɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɢɧɬɟɡɚ�ɜ�ɇɊɇɌ�ɭɫɥɨɜɢɹɯ�ɚɥɦɚɡɚ�ɢɡ�
ɝɪɚɮɟɧɚ� ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɭɝɥɟɪɨɞɚ�� ɬ� ɟ�� ɩɪɢ�ɛɚɪɨɬɟɪɦɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɚɯ�ɧɢɠɟ�
ɩɪɹɦɨɝɨ�ɩɟɪɟɯɨɞɚ�ɜ�ɚɥɦɚɡ�

ɂɫɯɨɞɧɵɟ�ɦɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ
ȼ�ɤɚɱɟɫɬɜɟ�Q�ɫɥɨɣɧɵɯ�ɝɪɚɮɟɧɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɪɨɞɭɤɬɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɮɢɪɦɵ�©&KHDS�

7XEHV� ,QF�ª� ɬɚɤɢɟ� ɤɚɤ�*Q���� ± ɦɟɧɟɟ� �� ɫɥɨɟɜ� ɬɨɥɳɢɧɨɣ�� ��ɧɦ��*Q���� ± ɦɟɧɟɟ� ��±��� ɫɥɨɟɜ�
ɬɨɥɳɢɧɨɣ���ɧɦ�ɫ ɩɥɚɫɬɢɧɤɚɦɢ ɪɚɡɦɟɪɨɦ����±�����ɧɦ�

Ʉɚɤ� ɢɡɜɟɫɬɧɨ� >��±��@�� ɞɨɫɬɨɜɟɪɧɭɸ� ɢɞɟɧɬɢɮɢɤɚɰɢɸ� ɝɪɚɮɟɧɚ ɦɨɠɧɨ� ɨɫɭɳɟɫɬɜɢɬɶ
ɦɟɬɨɞɨɦ ɄɊɋ�

ɋɩɟɤɬɪɵ� ɄɊɋ� ɨɛɪɚɡɰɨɜ� ɝɪɚɮɟɧɚ� *Q���� ɢ� *Q����� ɤɨɬɨɪɵɟ� ɢɡɦɟɪɹɥɢ� ɜ� ɝɟɨɦɟɬɪɢɢ�
ɨɛɪɚɬɧɨɝɨ� ɪɚɫɫɟɹɧɢɹ� ɩɪɢ� ɜɨɡɛɭɠɞɟɧɢɢ� ɢɡɥɭɱɟɧɢɟɦ� $U�.U�ɥɚɡɟɪɚ� ɫ� ɞɥɢɧɨɣ� ɜɨɥɧɵ� Ȝɜɨɡɛ  �
����� ɧɦ��ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����

ɚ

ɛ
Ɋɢɫ�����ɋɩɟɤɬɪɵ�ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ�ɪɚɫɫɟɹɧɢɹ�ɫɜɟɬɚ�ɨɛɪɚɡɰɨɜ�ɝɪɚɮɟɧɚ��ɚ�± ɦɚɪɤɢ *Q�����ɛ�±
ɦɚɪɤɢ�*Q���



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

���

ɋɩɟɤɬɪɵ� ɄɊɋ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ� ɩɪɢ� ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɫ� ɩɨɦɨɳɶɸ� ɬɪɨɣɧɨɝɨ�
ɪɚɦɚɧɨɜɫɤɨɝɨ� ɫɩɟɤɬɪɨɦɟɬɪɚ� +RULED� -RELQ�<YRQ� 7������� ɨɫɧɚɳɟɧɧɨɝɨ ɤɨɧɮɨɤɚɥɶɧɵɦ�
ɦɢɤɪɨɫɤɨɩɨɦ�2O\PSXV�%;����Ʌɚɡɟɪɧɨɟ�ɢɡɥɭɱɟɧɢɟ�ɮɨɤɭɫɢɪɨɜɚɥɨɫɶ�ɜ�ɩɹɬɧɨ�ɞɢɚɦɟɬɪɨɦ���ɦɤɦ�
ɩɪɢ� ɦɨɳɧɨɫɬɢ� ɜɨɡɛɭɠɞɚɸɳɟɝɨ� ɥɚɡɟɪɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɧɟ� ɛɨɥɟɟ� �� ɦȼɬ�� ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ�
ɫɩɟɤɬɪɚɥɶɧɨɟ� ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɢɫɫɥɟɞɨɜɚɧɧɨɝɨ� ɨɛɪɚɡɰɚ� ɩɪɨɜɨɞɢɥɢ� ɩɭɬɟɦ ɩɟɪɟɦɟɳɟɧɢɹ�
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɫɬɨɥɢɤɚ�ɫ�ɲɚɝɨɦ�����ɦɤɦ��Ɍɨɱɧɨɫɬɶ�ɨɩɪɟɞɟɥɟɧɢɹ�ɱɚɫɬɨɬɵ�ɫɩɟɤɬɪɚɥɶɧɨɣ�
ɥɢɧɢɢ�ɫɨɫɬɚɜɥɹɥɚ a�����ɫɦ���

ɂɡɜɟɫɬɧɨ� >��@�� ɱɬɨ� ɞɥɹ� ɝɪɚɮɢɬɚ� ɢ� ɝɪɚɮɟɧɚ� ɯɚɪɚɤɬɟɪɧɵ� '�ɩɨɥɨɫɚ� �ɩɪɢɦɟɪɧɨ� ɩɪɢ�
���� ɫɦ����ɞɥɹ�ɩɨɥɧɨɫɢɦɦɟɬɪɢɱɧɨɝɨ�ɜɚɥɟɧɬɧɨɝɨ�ɤɨɥɟɛɚɧɢɹ�VS��ɫɜɹɡɚɧɧɵɯ�ɚɬɨɦɨɜ�ɜ�ɤɨɥɶɰɚɯ�ɢ�
*�ɩɨɥɨɫɚ��ɩɪɢɦɟɪɧɨ�ɩɪɢ������ɫɦ����ɩɪɢ�ɜɚɥɟɧɬɧɨɦ�ɤɨɥɟɛɚɧɢɢ�ɫɜɹɡɢ�VS��ɫɜɹɡɚɧɧɵɯ�ɚɬɨɦɨɜ�ɜ�
ɰɟɩɨɱɤɚɯ�ɢ�ɤɨɥɶɰɚɯ�>��@��Ʉɪɨɦɟ�ɬɨɝɨ��ɜ�ɝɪɚɮɟɧɟ�ɢɦɟɸɬɫɹ�ɞɜɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɪɚɦɚɧɨɜɫɤɢɟ�
ɩɨɥɨɫɵ�' �ɨɤɨɥɨ� �����ɫɦ���� ɢ� �' �ɨɤɨɥɨ� ���� ɫɦ���� ɜɨɡɧɢɤɚɸɳɢɟ ɜɫɥɟɞɫɬɜɢɟ�ɪɟɡɨɧɚɧɫɧɨɝɨ�
ɮɨɧɨɧɧɨɝɨ� ɪɚɫɫɟɹɧɢɹ� ɜɬɨɪɨɝɨ� ɩɨɪɹɞɤɚ�� ȼɫɟ� ɨɬɦɟɱɟɧɧɵɟ� ɩɨɥɨɫɵ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ�
ɢɫɩɨɥɶɡɭɟɦɵɯ�ɦɚɪɤɚɯ�ɝɪɚɮɟɧɚ��ɪɢɫ�����

ȼ� ɤɚɱɟɫɬɜɟ� ɪɚɫɬɜɨɪɢɬɟɥɹ� ɭɝɥɟɪɨɞɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɨɪɨɲɤɢ� ɫɩɥɚɜɚ� 1L±0Q ɪɚɡɦɟɪɨɦ�
ɦɟɧɟɟ����ɦɤɦ�ɢ�ɠɟɥɟɡɚ�

ɉɨɪɨɲɤɢ�ɝɪɚɮɟɧɚ�ɢ�ɪɚɫɬɜɨɪɢɬɟɥɹ�ɭɝɥɟɪɨɞɚ�ɫɦɟɲɢɜɚɥɢ�ɜ�ɫɨɨɬɧɨɲɟɧɢɢ������ɩɨ�ɦɚɫɫɟ��
ɨɛɵɱɧɨ�ɢɫɩɨɥɶɡɭɟɦɵɦ�ɦɟɬɨɞɨɦ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɲɢɯɬɵ�ɞɥɹ�ɫɢɧɬɟɡɚ�ɚɥɦɚɡɚ�

ɋɢɧɬɟɡ�ɚɥɦɚɡɚ�ɢɡ�ɝɪɚɮɢɬɚ�ɜ�ɫɢɫɬɟɦɟ�1L±0Q±& ɨɛɵɱɧɨ ɩɪɨɜɨɞɹɬ�ɩɪɢ�ɞɚɜɥɟɧɢɢ ���±����Ƚɉɚ�
ɢ� ɬɟɦɩɟɪɚɬɭɪɟ ����±����� qɋ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɫɢɧɬɟɡɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪ�Ɍ�ɩɚɪɚɦɟɬɪɨɜ�
ɫɨɫɬɚɜɥɹɟɬ� ��±���� ɫ�� ɉɪɢ� ɛɨɥɟɟ� ɧɢɡɤɢɯ� ɪ�Ɍ�ɩɚɪɚɦɟɬɪɚɯ� ɩɪɨɞɭɤɬ� ɫɢɧɬɟɡɚ� ɫɨɞɟɪɠɢɬ�
ɦɨɧɨɤɪɢɫɬɚɥɥɵ�ɚɥɦɚɡɚ��ɩɪɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɯ± ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɫɪɨɫɬɤɢ�>�@�

ȼ�ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ�ɞɥɹ�ɞɨɫɬɨɜɟɪɧɨɝɨ�ɮɢɤɫɢɪɨɜɚɧɢɹ�ɮɚɡɨɜɨɝɨ�ɩɪɟɜɪɚɳɟɧɢɹ�ɝɪɚɮɟɧ�±
ɚɥɦɚɡ� ɛɵɥɢ� ɜɵɛɪɚɧɵ� ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� �ɞɚɜɥɟɧɢɟ� ���� Ƚɉɚ��
ɬɟɦɩɟɪɚɬɭɪɚ� ����� qɋ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɫɢɧɬɟɡɚ� ���� ɫ��� ɧɨ� ɩɪɢ� ɷɬɨɦ� ɨɧɢ� ɛɵɥɢ� ɧɢɠɟ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɩɪɹɦɨɝɨ�ɩɪɟɜɪɚɳɟɧɢɹ�ɜ�ɚɥɦɚɡ�

Ⱦɥɹ� ɫɨɡɞɚɧɢɹ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɪɚɛɨɱɟɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ȺȼȾ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɚɩɩɚɪɚɬ�� ɜ�
ɧɚɤɨɜɚɥɶɧɹɯ� ɤɨɬɨɪɨɝɨ� ɤɪɨɦɟ� ɰɟɧɬɪɚɥɶɧɵɯ� ɭɝɥɭɛɥɟɧɢɣ� ɢ� ɡɚɦɤɨɜ� ɢɡɝɨɬɚɜɥɟɧɵ ɤɨɥɶɰɟɜɵɟ
ɭɝɥɭɛɥɟɧɢɹ� ɜ� ɬɟɥɟ� ɦɚɬɪɢɰɵ�� ɮɨɪɦɚ� ɤɨɬɨɪɵɯ� ɧɚɩɨɦɢɧɚɟɬ� ɬɨɪ�� ɛɥɚɝɨɞɚɪɹ� ɱɟɦɭ� ɬɚɤɢɟ� ȺȼȾ�
ɩɨɥɭɱɢɥɢ�ɨɛɨɛɳɟɧɧɨɟ�ɧɚɡɜɚɧɢɟ� ©ɬɨɪɨɢɞª��ɉɪɢɦɟɧɹɟɦɵɣ�ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɩɨ� ɫɢɧɬɟɡɭ�ȺȼȾ�
ɢɦɟɥ�ɰɟɧɬɪɚɥɶɧɵɟ�ɭɝɥɭɛɥɟɧɢɹ�ɞɢɚɦɟɬɪɨɦ����ɦɦ�

ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɨ� ɫɢɧɬɟɡɭ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɪɢɰ�
�ɪɢɫ�����ɚ���ɤɨɬɨɪɵɟ�ɢɡɝɨɬɨɜɥɹɥɢ�ɩɪɟɫɫɨɜɚɧɢɟɦ�ɩɨɪɨɲɤɚ�ɩɪɢɪɨɞɧɨɝɨ�ɱɟɲɭɣɱɚɬɨɝɨ�ɝɪɚɮɢɬɚ�ɫ�
ɱɚɫɬɢɰɚɦɢ ɥɢɧɟɣɧɨɝɨ ɪɚɡɦɟɪɚ ���±����� ɦɦ� ɢ� ɬɨɥɳɢɧɨɣ� ɨɤɨɥɨ� �� ɦɦ� ɜ� ɫɩɟɰɢɚɥɶɧɨ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɩɪɟɫɫ�ɮɨɪɦɟ�

ɉɪɢ� ɜɵɛɨɪɟ ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɨɣ� ɦɚɬɪɢɰɵ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɟɫɩɟɱɢɬɶ ɜ� ɪɟɚɤɰɢɨɧɧɨɦ�
ɨɛɴɟɦɟ� ɞɚɜɥɟɧɢɟ ɧɟ� ɦɟɧɟɟ� ���� Ƚɉɚ�� Ⱦɥɹ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɤɨɧɬɚɤɬɚ� ɫɨɞɟɪɠɢɦɨɝɨ�
ɪɟɚɤɰɢɨɧɧɨɝɨ� ɨɛɴɟɦɚ� ɫ� ɦɚɬɟɪɢɚɥɨɦ� ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɨɣ� ɦɚɬɪɢɰɵ� ɜ� ɟɟ� ɨɬɜɟɪɫɬɢɹ� ɩɨɦɟɳɚɥɢ�
ɡɚɳɢɬɧɵɣ�ɷɤɪɚɧ�ɢɡ�ɧɢɨɛɢɟɜɨɣ�ɮɨɥɶɝɢ�ɬɨɥɳɢɧɨɣ������ɦɦ�

Ɇɧɨɝɨɩɨɡɢɰɢɨɧɧɭɸ� ɦɚɬɪɢɰɭ� ɩɨɦɟɳɚɥɢ� ɜ� ɫɨɫɬɚɜɧɨɣ� ɤɨɧɬɟɣɧɟɪ�� ɰɟɧɬɪɚɥɶɧɚɹ� ɱɚɫɬɶ�
�ɜɬɭɥɤɚ�� ɤɨɬɨɪɨɝɨ� ɜɵɬɨɱɟɧɚ� ɢɡ� ɤɚɬɥɢɧɢɬɚ�� ɚ� ɩɟɪɢɮɟɪɢɣɧɚɹ� ɱɚɫɬɶ� ɬɨɪɨɢɞɚɥɶɧɨɣ ɮɨɪɦɵ
ɫɩɪɟɫɫɨɜɚɧɚ�ɢɡ�ɫɦɟɫɢ�ɤɪɨɲɤɢ�ɤɚɬɥɢɧɢɬɚ ɫɨ�ɫɜɹɡɭɸɳɢɦ��Ⱦɟɬɚɥɢ�ɫɧɚɪɹɠɟɧɢɹ�ɹɱɟɣɤɢ�ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����ɛ�



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

���

ɚ� ɛ
Ɋɢɫ�� ��� Ɉɛɳɢɣ� ɜɢɞ� ɫɛɨɪɤɢ ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɞɥɹ� ɫɢɧɬɟɡɚ� ɚɥɦɚɡɚ�� ɚ� ± ɩɨɞɝɨɬɨɜɤɚ�
ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɨɣ� ɦɚɬɪɢɰɵ� ��� ± ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɚɹ� ɦɚɬɪɢɰɚ� ɢɡ� ɩɪɢɪɨɞɧɨɝɨ� ɱɟɲɭɣɱɚɬɨɝɨ�
ɝɪɚɮɢɬɚ�� �� ± ɧɢɨɛɢɟɜɵɟ� ɡɚɳɢɬɧɵɟ� ɷɤɪɚɧɵ��� ɛ� ± ɞɟɬɚɥɢ� ɫɧɚɪɹɠɟɧɢɹ� ��� ± ɤɨɥɶɰɨ� ɢɡ�
ɤɚɬɥɢɧɢɬɚ����± ɜɬɭɥɤɚ�ɢɡ�ɤɚɬɥɢɧɢɬɚ����± ɲɚɣɛɚ�ɢɡ�ɤɚɬɥɢɧɢɬɚ����± ɫɬɚɥɶɧɨɣ�ɬɨɤɨɩɨɞɜɨɞ����
± ɞɢɫɤ�ɝɪɚɮɢɬɨɜɵɣ����± ɞɢɫɤ�ɦɨɥɢɛɞɟɧɨɜɵɣ����± ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɚɹ�ɦɚɬɪɢɰɚ�ɢɡ�ɝɪɚɮɢɬɚ�

ɉɨɫɥɟ� ɰɢɤɥɚ� ɫɢɧɬɟɡɚ� ɩɨɥɭɱɟɧɧɵɣ� ɩɪɨɞɭɤɬ� ɩɨɞɜɟɪɝɚɥɢ� ɯɢɦɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɟ� ɩɨ�
ɫɬɚɧɞɚɪɬɧɨɣ�ɦɟɬɨɞɢɤɟ�>��@�

Ɋɟɡɭɥɶɬɚɬɵ ɫɢɧɬɟɡɚ� ɨɰɟɧɢɜɚɥɢ ɫ� ɩɨɦɨɳɶɸ� ɫɬɟɪɟɨɦɢɤɪɨɫɤɨɩɚ� 1%+*� =7;��( ɫ�
ɜɨɡɦɨɠɧɨɫɬɶɸ� ɰɢɮɪɨɜɨɣ� ɮɢɤɫɚɰɢɢ� ɢɡɨɛɪɚɠɟɧɢɣ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɴɟɤɬɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɢɯ�
ɨɛɪɚɛɨɬɤɨɣ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɧɨ�ɚɩɩɚɪɚɬɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�,0$*(�$1$/<6( �ɮɢɪɦɚ�*ORU\��

Ɋɟɡɭɥɶɬɚɬɵ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
ɂɡɜɥɟɱɟɧɧɵɣ� ɢɡ� ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɩɪɨɞɭɤɬ� ɫɢɧɬɟɡɚ�� ɩɨɥɭɱɟɧɧɵɣ� ɫ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɪɚɮɟɧɚ�*Q���� ɩɨɤɚɡɚɧ ɧɚ�ɪɢɫ����

Ɋɢɫ�� ��� Ɉɛɳɢɣ� ɜɢɞ� ɩɪɨɞɭɤɬɚ ɫɢɧɬɟɡɚ� ɜ�
ɫɢɫɬɟɦɟ� *Q���� ± 1L±0Q�� �� ± ɩɪɨɞɭɤɬ�
ɫɢɧɬɟɡɚ����±ɨɫɬɚɬɤɢ�ɡɚɳɢɬɧɨɝɨ�ɷɤɪɚɧɚ����±
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ�ɚɥɦɚɡɧɚɹ�ɞɪɭɡɚ

Ɋɢɫ�� ��� Ɉɩɬɢɱɟɫɤɨɟ� ɢɡɨɛɪɚɠɟɧɢɟ� ɚɥɦɚɡɧɨɣ�
ɞɪɭɡɵ� ɜ� ©ɤɨɪɨɧɟª�� �� ± ɚɥɦɚɡ�� �� ± ɫɩɥɚɜ�
ɪɚɫɬɜɨɪɢɬɟɥɶ�1L±0Q

Ʉɚɤ� ɜɢɞɧɨ� ɧɚ ɪɢɫ�� ��� ɜ� ɨɛɥɚɫɬɢ� ɤɨɧɬɚɤɬɚ� ɜɧɟɲɧɟɣ� ɫɬɨɪɨɧɵ� ɡɚɳɢɬɧɨɝɨ� ɷɤɪɚɧɚ� ɢ�
ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɨɣ� ɦɚɬɪɢɰɵ� ɝɪɚɮɢɬ� ɩɪɟɜɪɚɬɢɥɫɹ ɜ� ɚɥɦɚɡ� �ɨɛɪɚɡɨɜɚɥɚɫɶ ɬɚɤ� ɧɚɡɵɜɚɟɦɚɹ
©ɤɨɪɨɧɚª��ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ�ɫɨɛɨɣ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ�ɚɥɦɚɡɧɭɸ�ɞɪɭɡɭ� �ɪɢɫ������



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

���

ɗɬɨɬ� ɮɚɤɬ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɷɤɫɩɟɪɢɦɟɧɬ� ɩɪɨɜɨɞɢɥɢ ɜ� ɭɫɥɨɜɢɹɯ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɚɥɦɚɡɚ�

ȼ�ɬɨ ɠɟ�ɜɪɟɦɹ��ɤɚɤ�ɩɨɤɚɡɚɥɢ�ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɪɨɞɭɤɬɚ�ɫɢɧɬɟɡɚ��ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɝɪɚɮɟɧɚ�*Q����ɚɥɦɚɡ�ɧɟ�ɨɛɪɚɡɭɟɬɫɹ��ɚ�ɜ�ɭɫɥɨɜɢɹɯ�ɇɊɇɌ ɧɚɛɥɸɞɚɟɬɫɹ�ɧɟɤɨɬɨɪɨɟ�ɭɩɨɪɹɞɨɱɟɧɢɟ�
ɢɫɯɨɞɧɨ� ɪɚɡɭɩɨɪɹɞɨɱɟɧɧɵɯ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɪɭɝ� ɞɪɭɝɚ� ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɫɥɨɟɜ� ɝɪɚɮɟɧɚ�� ɱɬɨ�
ɩɪɨɹɜɥɹɟɬɫɹ�ɧɚ�ɫɩɟɤɬɪɚɯ�ɪɟɧɬɝɟɧɨɜɫɤɨɣ�ɞɢɮɪɚɤɰɢɢ��ɪɢɫ� ���

ɚ

ɛ
Ɋɢɫ�����ɋɩɟɤɬɪ�ɪɟɧɬɝɟɧɨɜɫɤɨɣ�ɞɢɮɪɚɤɰɢɢ�ɝɪɚɮɟɧɚ�*Q�����ɚ�±ɢɫɯɨɞɧɵɣ�ɝɪɚɮɟɧ��ɛ�± ɝɪɚɮɟɧ�

ɩɨɫɥɟ�ɇɊɇɌ�ɜɨɡɞɟɣɫɬɜɢɹ

ɋɥɟɞɭɟɬ� ɢɦɟɬɶ� ɜ� ɜɢɞɭ�� ɱɬɨ� ɦɟɬɨɞɨɦ�� ɤɨɬɨɪɵɣ� ɞɨɫɬɨɜɟɪɧɨ� ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ� ɦɚɬɟɪɢɚɥ�
ɤɚɤ� ɝɪɚɮɟɧ�� ɹɜɥɹɟɬɫɹ�� ɤɚɤ� ɨɬɦɟɱɚɥɨɫɶ�� ɫɩɟɤɬɪɨɫɤɨɩɢɹ� ɤɨɦɛɢɧɚɰɢɨɧɧɨɝɨ� ɪɚɫɫɟɹɧɢɹ� ɫɜɟɬɚ��
ɉɨɥɭɱɚɟɦɵɟ� ɫɩɟɤɬɪɵ� ɪɟɧɬɝɟɧɨɜɫɤɨɣ� ɞɢɮɪɚɤɰɢɢ� ɝɪɚɮɟɧɨɜ� ɱɚɳɟ� ɜɫɟɝɨ� ɢɦɟɸɬ� ɜɢɞ��
ɯɚɪɚɤɬɟɪɧɵɣ� ɞɥɹ� ɭɝɥɟɝɪɚɮɢɬɨɜɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɚ� ɢɦɟɧɧɨ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�
ɭɝɥɟɪɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɫɨɛɨɣ� ɪɚɡɭɩɨɪɹɞɨɱɟɧɧɭɸ� ɬɪɟɯɦɟɪɧɭɸ� ɫɟɬɤɭ�
ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɱɚɫɬɢɰ� ɝɪɚɮɢɬɚ� >���� ��@�� ȼ ɫɥɭɱɚɟ� ɦɧɨɝɨɫɥɨɣɧɵɯ� ɝɪɚɮɟɧɨɜ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɚɧɚɥɢɡɚ ɞɢɮɪɚɤɰɢɨɧɧɵɯ� ɫɩɟɤɬɪɨɜ� ɦɨɠɧɨ ɫɭɞɢɬɶ� ɬɨɥɶɤɨ� ɨ� ɫɬɟɩɟɧɢ�
ɭɩɨɪɹɞɨɱɟɧɢɹ�ɪɚɡɭɩɨɪɹɞɨɱɟɧɢɹ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ�ɧɟɝɨ��ɜ�
ɬɨɦ�ɱɢɫɥɟ�ɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɹ ɢ�ɬɟɦɩɟɪɚɬɭɪɵ�

Ɉɬɫɭɬɫɬɜɢɟ� ɚɥɦɚɡɨɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɢɡ� ɲɢɯɬɵ�� ɫɨɞɟɪɠɚɳɟɣ� ɜ� ɤɚɱɟɫɬɜɟ�
ɢɫɬɨɱɧɢɤɚ� ɭɝɥɟɪɨɞɚ� ɝɪɚɮɟɧ� *Q����� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫɨ� ɫɥɟɞɭɸɳɢɦɢ� ɩɪɢɱɢɧɚɦɢ�� ȼɨ�
ɩɟɪɜɵɯ�� ɜɟɪɨɹɬɧɨ�� ɜɵɫɨɤɚɹ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ�



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

���

ɝɪɚɮɟɧɚ� ɫ� ɧɟɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ ɫɥɨɟɜ� >��@� ɩɪɟɩɹɬɫɬɜɭɟɬ� ɨɛɪɚɡɨɜɚɧɢɸ� ɤɪɢɫɬɚɥɥɢɬɨɜ�
ɝɪɚɮɢɬɚ�� ɹɜɥɹɸɳɢɯɫɹ� ɰɟɧɬɪɚɦɢ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɚ�� ɫ� ɪɚɡɦɟɪɚɦɢ� ɩɪɟɜɵɲɸɳɢɦɢ
ɤɪɢɬɢɱɟɫɤɢɟ >��@�� ȼɨ�ɜɬɨɪɵɯ�� ɞɜɭɯɫɥɨɣɧɵɣ� ɝɪɚɮɟɧ�� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɨɞɧɨɫɥɨɣɧɨɝɨ�� ɜɩɥɨɬɶ� ɞɨ�
ɬɟɦɩɟɪɚɬɭɪɵ������Ʉ�ɧɟ�ɢɦɟɟɬ�ɫɬɪɭɤɬɭɪɧɵɯ�ɞɟɮɟɤɬɨɜ��ɱɟɪɟɡ�ɤɨɬɨɪɵɟ�ɦɨɠɟɬ�ɢɧɮɢɥɶɬɪɨɜɚɬɶɫɹ
ɪɚɫɩɥɚɜ�ɦɟɬɚɥɥɚ��ɬ� ɟ��ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɫɭɳɟɫɬɜɟɧɧɨ�ɡɚɬɪɭɞɧɟɧɨ�ɪɚɫɬɜɨɪɟɧɢɟ�ɝɪɚɮɟɧɚ�ɜ�ɪɚɫɩɥɚɜɟ�
ɪɚɫɬɜɨɪɢɬɟɥɹ�ɭɝɥɟɪɨɞɚ�ɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɡɚɪɨɠɞɟɧɢɟ�ɢ�ɪɨɫɬ�ɚɥɦɚɡɧɨɣ�ɮɚɡɵ >��@��Ʉɪɨɦɟ�ɬɨɝɨ��
ɤɚɤ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� >��@�� ɞɥɹ�
ɨɛɪɚɡɨɜɚɧɢɹ� ɚɥɦɚɡɚ� ɭɝɥɟɪɨɞɧɵɣ� ɦɚɬɟɪɢɚɥ� ɞɨɥɠɟɧ� ɨɛɥɚɞɚɬɶ� ɫɨɜɟɪɲɟɧɧɨɣ� ɬɪɟɯɦɟɪɧɨɣ�
ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɶɸ� Ɉɞɧɚɤɨ ɩɪɢ� ɷɬɨɦ� ɫɬɪɭɤɬɭɪɧɨɟ ɭɩɨɪɹɞɨɱɟɧɢɟ ɩɥɨɯɨ� ɝɪɚɮɢɬɢɪɭɸɳɢɯɫɹ�
ɜɟɳɟɫɬɜ� ɩɪɨɬɟɤɚɟɬ� ɦɟɞɥɟɧɧɟɟ�� ɱɟɦ� ɩɪɟɜɪɚɳɟɧɢɟ� ɝɪɚɮɢɬɚ� ɜ� ɚɥɦɚɡ�� ɱɬɨ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ�
ɩɪɟɩɹɬɫɬɜɭɟɬ�ɨɛɪɚɡɨɜɚɧɢɸ�ɚɥɦɚɡɧɨɣ�ɮɚɡɵ�

ɉɨɥɭɱɟɧɧɵɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɪɚɮɟɧɚ�*Q����ɩɪɨɞɭɤɬ�ɫɢɧɬɟɡɚ�ɢɡɦɟɥɶɱɚɥɢ ɢ�ɩɨɜɬɨɪɧɨ�
ɩɨɞɜɟɪɝɚɥɢ ɜɨɡɞɟɣɫɬɜɢɸ�ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹ�ɢ�ɬɟɦɩɟɪɚɬɭɪɵ��Ɉɞɧɚɤɨ�ɢ�ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɮɚɡɨɜɨɝɨ�
ɩɪɟɜɪɚɳɟɧɢɹ� ɝɪɚɮɟɧ� o ɚɥɦɚɡ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ�� ɬ� ɟ�� ɞɚɠɟ� ɩɨɜɬɨɪɧɨɟ� ɇɊɇɌ�ɜɨɡɞɟɣɫɬɜɢɟ�
ɫɥɭɱɚɟ� ɧɟ� ɨɛɟɫɩɟɱɢɥɨ� ɜ� ɢɫɩɨɥɶɡɭɟɦɨɦ� ɭɝɥɟɪɨɞɧɨɦ� ɦɚɬɟɪɢɚɥɟ� ɬɪɟɯɦɟɪɧɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ
ɭɩɨɪɹɞɨɱɟɧɢɹ�� ɞɨɫɬɚɬɨɱɧɨɝɨ ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɬɨɜɵɯ� ɤɪɢɫɬɚɥɥɢɬɨɜ� ɪɚɡɦɟɪɨɦ�
ɩɪɟɜɵɲɚɸɳɢɦ ɤɪɢɬɢɱɟɫɤɢɣ�

ȼ�ɫɥɭɱɚɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɝɪɚɮɟɧɚ�*Q���� ɩɨɫɥɟ�ɇɊɇɌ�ɜɨɡɞɟɣɫɬɜɢɹ� ɜ�ɩɪɨɞɭɤɬɟ� ɫɢɧɬɟɡɚ�
ɢɡɪɟɞɤɚ�ɧɚɛɥɸɞɚɥɢ ɨɬɞɟɥɶɧɵɟ�ɤɪɢɫɬɚɥɥɢɤɢ�ɚɥɦɚɡɚ��ɪɢɫ� ���

ɉɪɟɜɪɚɳɟɧɢɟ�ɜ�ɚɥɦɚɡ�ɝɪɚɮɟɧɚ�*Q����ɩɪɢ�
ɇɊɇɌ�ɜɨɡɞɟɣɫɬɜɢɢ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɫɩɥɚɜɚ�
ɪɚɫɬɜɨɪɢɬɟɥɹ� ɨɤɚɡɚɥɨɫɶ� ɜɨɡɦɨɠɧɵɦ� ɛɥɚɝɨɞɚɪɹ�
ɫɥɟɞɭɸɳɢɦ� ɮɚɤɬɨɪɚɦ�� Ɉɛɵɱɧɨ� ɩɪɢ� ɩɨɥɭɱɟɧɢɢ�
ɦɧɨɝɨɫɥɨɣɧɵɯ� ɝɪɚɮɟɧɨɜ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɩɪɢɦɟɧɹɟɦɨɝɨ� ɦɟɬɨɞɚ� ɪɟɚɥɶɧɵɣ� ɝɪɚɮɟɧ�
ɫɨɞɟɪɠɢɬ� ɫɬɪɭɤɬɭɪɧɵɟ� ɞɟɮɟɤɬɵ�� ɧɚɩɪɢɦɟɪ��
ɞɢɫɥɨɤɚɰɢɨɧɧɨɝɨ� ɬɢɩɚ� ɗɬɢ� ɞɟɮɟɤɬɵ
ɩɪɨɹɜɥɹɸɬɫɹ� ɜ� ɫɦɟɳɟɧɢɢ� ɮɪɚɝɦɟɧɬɨɜ�
ɝɪɚɮɟɧɨɜɨɝɨ�ɫɥɨɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɞɪɭɝ�ɞɪɭɝɚ�>��@��
ȼ�ɱɚɫɬɧɨɫɬɢ��ɷɬɢ�ɧɚɪɭɲɟɧɢɹ�ɫɬɪɭɤɬɭɪɵ�ɝɪɚɮɟɧɚ�
ɩɪɢɜɨɞɹɬ� ɤ� ɬɨɦɭ�� ɱɬɨ� ɱɚɫɬɶ� ɚɬɨɦɨɜ� ɝɪɚɮɟɧɚ�
ɢɡɦɟɧɹɟɬ� ɫɜɹɡɢ� ɫ� ɞɪɭɝɢɦɢ� ɚɬɨɦɚɦɢ� ɉɪɢ� ɷɬɨɦ�
ɩɨɹɜɥɹɸɬɫɹ�ɚɬɨɦɵ�ɫ ɦɟɧɶɲɟɣ ɷɧɟɪɝɢɟɣ ɤɨɝɟɡɢɢ��
ɱɟɦ� ɭ�ɞɪɭɝɢɯ ɚɬɨɦɨɜ ɝɪɚɮɟɧɚ� >��@��ȼ�ɤɨɧɟɱɧɨɦ�
ɢɬɨɝɟ ɷɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɚɫɬɜɨɪɟɧɢɸ�

ɮɪɚɝɦɟɧɬɨɜ� ɝɪɚɮɟɧɚ� ɜ� ɫɩɥɚɜɟ�ɪɚɫɬɜɨɪɢɬɟɥɟ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɬɪɟɯɦɟɪɧɨ�
ɭɩɨɪɹɞɨɱɟɧɧɵɯ�ɤɪɢɫɬɚɥɥɢɬɨɜ�ɝɪɚɮɢɬɚ��ɹɜɥɹɸɳɢɯɫɹ ɰɟɧɬɪɚɦɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɚɥɦɚɡɚ�

ȼɦɟɫɬɟ� ɫ� ɬɟɦ ɫɨɝɥɚɫɧɨ� ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ >�@� ɞɚɜɥɟɧɢɟ�� ɬɪɟɛɭɟɦɨɟ� ɞɥɹ�
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɝɪɚɮɟɧɨɜɨɣ� ɩɥɺɧɤɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ� ɟɣ� ɚɥɦɚɡɧɭɸ� ɫɬɪɭɤɬɭɪɭ�� ɛɭɞɟɬ� ɬɟɦ�
ɛɨɥɶɲɟ�� ɱɟɦ� ɦɟɧɶɲɟ� ɫɥɨɺɜ� ɫɨɞɟɪɠɢɬɫɹ ɜ� ɫɬɪɭɤɬɭɪɟ�� ɢ� ɩɪɟɜɪɚɳɟɧɢɟ� ɩɪɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɷɤɫɩɟɪɢɦɟɧɬɭ�ɇɊɇɌ ɭɫɥɨɜɢɹɯ�ɛɭɞɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ�ɬɨɝɞɚ��ɤɨɝɞɚ�ɫɥɨɟɜ�ɜ�ɝɪɚɮɟɧɟ�ɛɭɞɟɬ�ɛɨɥɟɟ�ɩɹɬɢ�

ɉɪɢ�ɩɨɜɬɨɪɧɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɜ�ɲɢɯɬɟ�ɞɥɹ�ɫɢɧɬɟɡɚ�ɩɪɨɞɭɤɬɚ�ɫɢɧɬɟɡɚ��ɩɨɥɭɱɟɧɧɨɝɨ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɪɚɮɟɧɚ� *Q����� ɨɛɪɚɡɭɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɦɟɥɤɢɯ� ɤɪɢɫɬɚɥɥɨɜ� ɢ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɫɪɨɫɬɤɨɜ�ɚɥɦɚɡɚ��ɪɢɫ� ���

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɤɪɢɫɬɚɥɥɨɜ ɚɥɦɚɡɚ�
�ɭɤɚɡɚɧɵ�ɫɬɪɟɥɤɚɦɢ���ɩɨɥɭɱɟɧɧɵɟ�ɩɪɢ�

ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɝɪɚɮɟɧɚ�*Q���



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

���

ɉɨɞɨɛɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɛɵɥɢ�
ɩɨɥɭɱɟɧɵ� ɬɚɤɠɟ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɠɟɥɟɡɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɪɚɫɬɜɨɪɢɬɟɥɹ�
ɭɝɥɟɪɨɞɚ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɇɊɇɌ�
ɜɨɡɞɟɣɫɬɜɢɢ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɫɩɥɚɜɚ�
ɪɚɫɬɜɨɪɢɬɟɥɹ� ɭɝɥɟɪɨɞɚ� ɧɚ�
ɦɧɨɝɨɫɥɨɣɧɵɣ� ɝɪɚɮɟɧ�*Q���� ɫ� ɛɨɥɟɟ�
ɞɟɫɹɬɶɸ ɫɥɨɹɦɢ ɨɧ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ�
ɪɚɫɩɥɚɜɟ� ɫɩɥɚɜɚ�ɪɚɫɬɜɨɪɢɬɟɥɹ� ɫ�
ɩɨɫɥɟɞɭɸɳɟɣ�ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ�ɜ�
ɨɫɧɨɜɧɨɦ� ɜ� ɝɪɚɮɢɬ� Ɉɞɧɚɤɨ
ɜɨɡɦɨɠɧɨ� ɬɚɤɠɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɨɬɞɟɥɶɧɵɯ� ɬɪɟɯɦɟɪɧɨ�
ɭɩɨɪɹɞɨɱɟɧɧɵɯ� ɤɪɢɫɬɚɥɥɢɬɨɜ�
ɝɪɚɮɢɬɚ�� ɹɜɥɹɸɳɢɯɫɹ ɰɟɧɬɪɚɦɢ
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɚ�� ɱɬɨ� ɜ�
ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɢɧɬɟɡɭ�ɜ�

ɫɪɟɞɟ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɨɬɞɟɥɶɧɵɯ�ɤɪɢɫɬɚɥɥɢɤɨɜ�ɚɥɦɚɡɚ�
ɉɪɢ� ɩɨɜɬɨɪɧɨɦ� ɇɊɇɌ�ɜɨɡɞɟɣɫɬɜɢɢ� ɧɚ� ɩɪɨɞɭɤɬ� ɫɢɧɬɟɡɚ� ɤɨɥɢɱɟɫɬɜɨ� ɰɟɧɬɪɨɜ�

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɫɬɚɧɨɜɢɬɫɹ� ɞɨɫɬɚɬɨɱɧɵɦ� ɞɥɹ� ɦɚɫɫɨɜɨɝɨ� ɡɚɪɨɠɞɟɧɢɹ� ɢ� ɪɨɫɬɚ� ɰɟɧɬɪɨɜ�
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɚɥɦɚɡɚ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɜ� ɫɪɟɞɟ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɦɧɨɠɟɫɬɜɚ�
ɦɟɥɤɢɯ�ɤɪɢɫɬɚɥɥɢɤɨɜ�ɢ�ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɫɪɨɫɬɤɨɜ�ɚɥɦɚɡɚ�

ȼɵɜɨɞɵ
�� ɋɢɧɬɟɡ� ɜ� ɇɊɇɌ�ɭɫɥɨɜɢɹɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɪɚɮɟɧɚ� ɢɡ ɦɟɧɟɟ� ɱɟɬɵɪɟɯ� ɫɥɨɟɜ� ɢ�

ɪɚɫɬɜɨɪɢɬɟɥɹ� ɭɝɥɟɪɨɞɚ� ɧɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɚɥɦɚɡɚ�� ɚ� ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɤɨɬɨɪɨɟ�
ɭɩɨɪɹɞɨɱɟɧɢɟ� ɢɫɯɨɞɧɨ� ɪɚɡɭɩɨɪɹɞɨɱɟɧɧɵɯ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɪɭɝ� ɞɪɭɝɚ� ɧɚɧɨɪɚɡɦɟɪɧɵɯ� ɫɥɨɟɜ�
ɝɪɚɮɟɧɚ�� ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɧɚ� ɫɩɟɤɬɪɚɯ� ɪɟɧɬɝɟɧɨɜɫɤɨɣ� ɞɢɮɪɚɤɰɢɢ�� ɉɪɢ� ɩɨɜɬɨɪɧɨɦ� ɇɊɇɌ�
ɜɨɡɞɟɣɫɬɜɢɢ�ɧɚ�ɩɪɨɞɭɤɬ�ɫɢɧɬɟɡɚ�ɨɛɪɚɡɨɜɚɧɢɟ�ɚɥɦɚɡɚ�ɬɚɤɠɟ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ�

���ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɜ�ɲɢɯɬɟ�Q�ɫɥɨɣɧɨɝɨ�ɝɪɚɮɟɧɚ�ɫ�ɤɨɥɢɱɟɫɬɜɨɦ�ɫɥɨɟɜ�ɛɨɥɟɟ�ɞɟɫɹɬɢ�ɜ�
ɩɪɨɞɭɤɬɟ�ɫɢɧɬɟɡɚ�ɢɡɪɟɞɤɚ�ɨɛɪɚɡɭɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɤɪɢɫɬɚɥɥɵ ɚɥɦɚɡɚ�

�� ɉɪɢ�ɩɨɜɬɨɪɧɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɜ�ɲɢɯɬɟ�ɞɥɹ�ɫɢɧɬɟɡɚ�ɩɪɨɞɭɤɬɚ�ɫɢɧɬɟɡɚ��ɩɨɥɭɱɟɧɧɨɝɨ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɝɪɚɮɟɧɚ� *Q���� ɨɛɪɚɡɨɜɭɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɦɟɥɤɢɯ� ɤɪɢɫɬɚɥɥɨɜ� ɢ�
ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɫɪɨɫɬɤɨɜ�ɚɥɦɚɡɚ�

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɜɢɜɱɟɧɨ� ɜɩɥɢɜ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ� ����� Ƚɉɚ�� ɿ� ɬɟɦɩɟɪɚɬɭɪɢ� ������ �ɋ�� ɭ�
ɩɪɢɫɭɬɧɨɫɬɿ� ɪɨɡɱɢɧɧɢɤɿɜ� ɜɭɝɥɟɰɸ� �ɫɩɥɚɜ� 1L±0Q�� ɡɚɥɿɡɨ�� ɧɚ� ɮɚɡɨɜɿ� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɹɤ� ɝɪɚɮɟɧɨɜɢɯ�
ɩɥɚɫɬɢɧɨɤ�ɡ�ɜɢɫɨɤɢɦ�ɫɬɭɩɟɧɟɦ�ɤɪɢɫɬɚɥɿɱɧɨɫɬɿ��ɳɨ�ɦɚɸɬɶ�ɦɟɧɲɟ�ɱɨɬɢɪɶɨɯ�ɦɨɧɨɲɚɪɿɜ ɿ�ɬɨɜɳɢɧɨɸ
ɞɨ ��ɧɦ��ɬɚɤ�ɿ�ɩɨɪɨɲɤɿɜ�ɛɚɝɚɬɨɲɚɪɨɜɢɯ�ɝɪɚɮɟɧɿ����±���ɦɨɧɨɲɚɪɿɜ��ɬɨɜɳɢɧɨɸ��±���ɧɦ��ȼɫɬɚɧɨɜɥɟɧɨ�
ɱɢɧɧɢɤɢ ɹɤ� ɫɩɪɢɹɧɧɹ�� ɬɚɤ� ɿ� ɩɟɪɟɲɤɨɞɠɚɧɧɹ ɫɢɧɬɟɡɭ� ɚɥɦɚɡɭ� ɡ� ɝɪɚɮɟɧɚ� ɭ ɩɪɢɫɭɬɧɨɫɬɿ� ɪɨɡɱɢɧɧɢɤɿɜ�
ɜɭɝɥɟɰɸ��ɉɨɤɚɡɚɧɨ�ɳɨ� ɩɟɪɟɜɚɠɧɢɦ ɽ�ɦɟɯɚɧɿɡɦ� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɛɚɝɚɬɨɲɚɪɨɜɢɯ� ɝɪɚɮɟɧɿɜ ɧɚ ɚɥɦɚɡ� ɡɚ
ɜɢɫɨɤɨɝɨ ɬɢɫɤɭ�ɿ�ɬɟɦɩɟɪɚɬɭɪɢ ɡɚ ɞɜɨɫɬɚɞɿɣɧɨɸ ɫɯɟɦɨɸ ɫɢɧɬɟɡɭ�ɚɥɦɚɡɭ �ɬɨɛɬɨ�ɩɿɫɥɹ�ɬɪɢɜɢɦɿɪɧɨɝɨ�
ɫɬɪɭɤɬɭɪɧɨɝɨ�ɭɩɨɪɹɞɤɭɜɚɧɧɹ�ɝɪɚɮɟɧɚ�ɧɚ�ɩɟɪɲɿɣ�ɫɬɚɞɿʀ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɝɪɚɮɟɧ��ɝɪɚɮɿɬ��ɚɥɦɚɡ��ɫɢɧɬɟɡ��ɮɚɡɨɜɟ�ɩɟɪɟɬɜɨɪɟɧɧɹ

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɚɥɦɚɡɧɨɣ ɞɪɭɡɵ��ɩɨɥɭɱɟɧɧɚɹ�ɩɪɢ�
ɩɨɜɬɨɪɧɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɜ�ɲɢɯɬɟ�ɞɥɹ�ɫɢɧɬɟɡɚ�

ɩɪɨɞɭɤɬɚ�ɫɢɧɬɟɡɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɪɚɮɟɧɚ�*Q���



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

���

())(&7�2)�+,*+�35(6685(�$1'�7(03(5$785(�21�3+$6(�75$16)250$7,216�
2)�08/7,/$<(5�*5$3+(1(

,W�ZDV�H[SHULPHQWDOO\�VWXGLHG�WKH�LQIOXHQFH�RI�KLJK�SUHVVXUH������*3D��DQG�WHPSHUDWXUH��������&��LQ�
WKH�SUHVHQFH�RI�FDUERQ�VROYHQWV��1L±0Q�DOOR\��LURQ��RQ SKDVH�WUDQVIRUPDWLRQV�OLNH�JUDSKHQH�SODWHV�ZLWK�KLJK�
FU\VWDOOLQLW\�KDYLQJ�OHVV�WKDQ�IRXU�PRQROD\HUV��DQG�QRW�WKLFNQHVV�PRUH�WKDQ���QP�DQG�SRZGHUV�PXOWLOD\HUHG�
JUDSKHQH� ���±���PRQROD\HUV�� RI� WKLFNQHVV� �±��� QP�� 7KH� IDFWRUV� FRQWULEXWLQJ� WR� KRZ� DQG� SUHYHQWLQJ� WKH�
V\QWKHVLV� RI� GLDPRQG� LQ� WKH� SUHVHQFH� RI� FDUERQ� JUDSKHQH� VROYHQWV ZHUH� REWDLQHG�� ,W� LV� VKRZQ� WKDW� WKH�
FRQYHUVLRQ�PHFKDQLVP�LV�SUHIHUUHG�PXOWLOD\HUHG�JUDSKHQH�LQWR�GLDPRQG�DW�KLJK�SUHVVXUH�DQG�WHPSHUDWXUH�RI�
WKH�WZR�VWDJH�V\QWKHVLV�VFKHPH�GLDPRQG��DIWHU�WKH�WKUHH�GLPHQVLRQDO�VWUXFWXUDO�RUGHULQJ�RI�JUDSKHQH�LQ�WKH�
ILUVW�VWDJH��

.H\ ZRUGV� JUDSKHQH��JUDSKLWH��GLDPRQG��V\QWKHVLV��SKDVH�WUDQVIRUPDWLRQ

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʌɟɣɩɭɧɫɤɢɣ�Ɉ��ɂ��Ɉɛ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɚɥɦɚɡɚɯ�� ��� ɍɫɩɟɯɢ� ɯɢɦɢɢ�� ± ������± ʋ� ��� ±

ɋ� ����±�����
�� ȼɥɢɹɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɝɪɚɮɢɬɚ�ɧɚ� ɫɢɧɬɟɡ� ɚɥɦɚɡɨɜ� ��Ⱥ� ɂ��ɉɪɢɯɧɚ��Ⱥ��Ⱥ��ɒɭɥɶɠɟɧɤɨ��

ȼ� ɂ��ɀɢɬɧɟɰɤɢɣ�ɢ�ɞɪ�����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ����± ɋ���±��
�� 6KXO
]KHQNR� $�� $�� 6\QWKHVLV� RI� GLDPRQG� FU\VWDOV� DW� KLJK� VWDWLF� SUHVVXUHV� ��� �WK�

,QWHUQDWLRQDO� 6\PSRVLXP� +LJK� 3XULW\� 0DWHULDOV� LQ� 6FLHQFH� DQG� 7HFKQRORJ\�� 'UHVGHQ��
*'5��0D\� �� ��� ������ 3URFHHGLQJV� ��� ± 'UHVGHQ�� =HQWUDOLQVW�� I�U� )HVWNWUSHUSK\VLN� XQG�
:HUNVWRIIRUVFKXQJ��������± 3�����±����

�� :HQWRUI�5��+��7KH�EHKDYLRU�RI�VRPH�FDUERQDFHRXV�PDWHULDOV�DW�YHU\�KLJK�SUHVVXUHV�DQG�
KLJK�WHPSHUDWXUHV����-��3K\V��&KHP��± ������± ����± 1����± 3������±�����

�� ɉɪɢɯɧɚ� Ⱥ�� ɂ��� ɒɭɥɶɠɟɧɤɨ� Ⱥ�� Ⱥ��� Ʉɚɰɚɣ� Ɇ�� ə�� Ʉ� ɜɨɩɪɩɨɫɭ� ɨ� ɪɨɥɢ� ɤɪɢɫɬɚɥɥɢɬɨɜ�
ɝɪɚɮɢɬɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɢɧɬɟɡɚ�ɚɥɦɚɡɚ����ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ��± ������± ʋ����± ɋ���±��

�� ɋɨɪɨɤɢɧ� ɉ�� Ȼ�� Ɍɟɨɪɟɬɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɧɢɡɤɨɪɚɡɦɟɪɧɵɯ� ɫɬɪɭɤɬɭɪ�� ɞɢɫɫ�� «� ɞ�ɪɚ� ɮɢɡ��ɦɚɬ�� ɧɚɭɤ�� ��������� ± Ɏɢɡɢɤɚ�
ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ��± Ɇ���������± ����ɫ�

�� (OHFWULF ILHOG HIIHFW LQ DWRPLFDOO\ WKLQ FDUERQ ILOPV �� .�� 6�� 1RYRVHORY�� $�� .�� *HLP��
6� 9� 0RUR]RY��HW DO�����6FLHQFH��± ������± �����1 ����± 3�����±����

�� ɋɢɧɬɟɡ ɦɧɨɝɨɫɥɨɣɧɨɝɨ ɝɪɚɮɟɧɚ ɦɟɬɨɞɨɦ ɝɚɡɨɮɚɡɧɨɝɨ ɨɫɚɠɞɟɧɢɹ ɧɚ ɦɟɞɢ ��
ɂ� Ⱥ� Ʉɨɫɬɨɝɪɭɞ��Ⱥ��Ⱥ��Ɂɚɦɱɢɣ��ȿ��Ⱥ��Ȼɚɪɚɧɨɜ ɢ ɞɪ�����ɋɨɜɪɟɦɟɧɧɵɟ ɩɪɨɛɥɟɦɵ ɧɚɭɤɢ
ɢ ɨɛɪɚɡɨɜɚɧɢɹ�� ± ������ ± ʋ� �� >ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ@� ± KWWS���ZZZ�VFLHQFH�
HGXFDWLRQ�UX�UX�DUWLFOH�YLHZ"LG ������

�� *LDQW� ,QWULQVLF� &DUULHU�0RELOLWLHV� LQ� *UDSKHQH� DQG� ,WV� %LOD\HU� �� 6�9��0RUR]RY� HW� DO�� ���
3K\V��5HY��/HWW��± ������±�����± Ɋ���������

��� )HZ�OD\HU� JUDSKHQH� XQGHU� KLJK� SUHVVXUH�� 5DPDQ� DQG� ;�UD\� GLIIUDFWLRQ� VWXGLHV� �� 6�0��
&ODUN��.L�-RRQ�-HRQ��-LQJ�<LQ�&KHQ��&KRRQJ�6KLN�<RR����6ROLG�6WDWH�&RPPXQLFDWLRQV��±
������± �����± 1����± 3����±���

��� +LJK�SUHVVXUH�WUDQVIRUPDWLRQ�RI�JUDSKHQH�QDQRSODWHV��$�5DPDQ�VWXG\���6K��/X��0��<DR��
;��<DQJ�HW�DO�����&KHP��3K\V��/HW��± ������± �����± 3�����±����

��� Ⱥɧɬɢɩɢɧɚ� Ʌ�� ɘ��� ɋɨɪɨɤɢɧɚ� Ɍ�� ɉ��� ɋɨɪɨɤɢɧ� ɉ�� Ȼ�� ɉɪɟɜɪɚɳɟɧɢɟ� ɦɧɨɝɨɫɥɨɣɧɨɝɨ�
ɝɪɚɮɟɧɚ� ɜ� ɚɥɦɚɡɧɭɸ� ɩɥɟɧɤɭ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɯɢɦɢɱɟɫɤɨɣ� ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ��
ɬɟɨɪɟɬɢɱɟɫɤɨɟ� ɢɡɭɱɟɧɢɟ� ��� Ⱦɟɜɹɬɚɹ� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ� ɤɨɧɮɟɪɟɧɰɢɹ� ©ɍɝɥɟɪɨɞ��
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɧɚɭɤɢ�� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ�� ɬɟɯɧɨɥɨɝɢɹª�� ɋɛɨɪɧɢɤ�
ɬɟɡɢɫɨɜ�ɞɨɤɥɚɞɨɜ��± Ɇ��ɝ��Ɍɪɨɢɰɤ��Ɉɤɬɹɛɪɶɫɤɢɣ�ɩɪɨɫɩɟɤɬ��ɞ������������± ɋ����±���



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

���

��� Ʉɜɚɲɧɢɧ�Ⱥ��Ƚ��ɋɨɪɨɤɢɧ�ɉ��Ȼ���%LOOXSV :��(��Ɉɛɪɚɡɨɜɚɧɢɟ�ɧɚɧɨɚɥɦɚɡɨɜ�ɜ�ɚɦɨɪɮɧɨɦ�
ɭɝɥɟɪɨɞɟ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɢɨɧɢɡɢɪɭɸɳɟɝɨ� ɢɡɥɭɱɟɧɢɹ� ��� Ⱦɟɜɹɬɚɹ� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ�
ɤɨɧɮɟɪɟɧɰɢɹ� ©ɍɝɥɟɪɨɞ�� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ� ɧɚɭɤɢ�� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ��
ɬɟɯɧɨɥɨɝɢɹª�� ɋɛɨɪɧɢɤ� ɬɟɡɢɫɨɜ� ɞɨɤɥɚɞɨɜ�� ± Ɇ��� ɝ�� Ɍɪɨɢɰɤ�� Ɉɤɬɹɛɪɶɫɤɢɣ� ɩɪɨɫɩɟɤɬ��
ɞ� ����������± ɋ�����±����

��� .YDVKQLQ�$��*���&KHUQR]DWRQVNLL�/��$���<DNREVRQ�%��,���6RURNLQ�3��%���3KDVH�GLDJUDP�RI�
TXDVL�WZR�GLPHQVLRQDO�FDUERQ����1DQR�/HWWHUV��± ������± ����± 1����± 3�����±����

��� 5DPDQ� 6SHFWUXP� RI� *UDSKHQH� DQG� *UDSKHQH� /D\HUV� ��� $�� &�� )HUUDUL�� -�� &�� 0H\HU�
9� 6FDUGDFL��HW�DO����3K\V��5HY��/HWW��± ������± ����± 1�����± 3������������

���ɒɦɢɞɬ ɍ���Ⱦɢɢɧɝ Ɍ���ɂɛɚɯ ȼ���ɏɨɥɥɪɢɯɟɪ Ɉ��ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɪɚɮɟɧɚ��ɤɨɧɮɨɤɚɥɶɧɚɹ
ɪɚɦɚɧɨɜɫɤɚɹ ɢ ɚɬɨɦɧɨ�ɫɢɥɨɜɚɹ ɦɢɤɪɨɫɤɨɩɢɢ ���ɇɚɧɨɢɧɞɭɫɬɪɢɹ�� ± ������ ± ʋ� ��� ±
ɋ� ��±���

��� 5DPDQ�6SHFWURVFRS\�RI�*UDSKHQH�(GJHV� ��&��&DVLUDJKL��$��+DUWVFKXK��+��4LDQ��HW�DO�� ���
1DQR�/HWW��± ������±���± 1����± ����±�����

��� ɋɢɧɬɟɡ� ɚɥɦɚɡɨɜ� �� ɇɨɜɢɤɨɜ� ɇ�� ȼ��� Ɏɟɞɨɫɟɟɜ� Ⱦ�� ȼ�� ɒɭɥɶɠɟɧɤɨ� Ⱥ�� Ⱥ���
Ȼɨɝɚɬɵɪɟɜɚ Ƚ� ɉ���ɉɨɞ�ɪɟɞ��ɇɨɜɢɤɨɜɚ�ɇ��ȼ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ��� ɫ�

��� ɒɭɥɟɩɨɜ�ɋ��ȼ��Ɏɢɡɢɤɚ�ɭɝɥɟɝɪɚɮɢɬɨɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ��± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������± ����ɫ�
��� ɋɚɟɧɤɨ ɇ�� ɋ��� Ɂɢɚɬɞɢɧɨɜ Ⱥ��Ɇ�� Ɉɰɟɧɤɚ� ɪɚɡɦɟɪɨɜ ɧɚɧɨɱɚɫɬɢɰ� ɝɪɚɮɢɬɚ� ɢɡ� ɫɩɟɤɬɪɨɜ�

ɪɟɧɬɝɟɧɨɜɫɤɨɣ�ɞɢɮɪɚɤɰɢɢ�ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�ɭɝɥɟɪɨɞɧɵɯ�ɜɨɥɨɤɨɧ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɮɨɪɦɭɥɵ� ɒɟɪɪɟɪɚ� ��� ȼɨɫɶɦɚɹ� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ� ɤɨɧɮɟɪɟɧɰɢɹ� ©ɍɝɥɟɪɨɞ��
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɧɚɭɤɢ�� ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ�� ɬɟɯɧɨɥɨɝɢɹª�� ɋɛɨɪɧɢɤ�
ɬɟɡɢɫɨɜ�ɞɨɤɥɚɞɨɜ��± Ɇ���ɝ��Ɍɪɨɢɰɤ��Ɉɤɬɹɛɪɶɫɤɢɣ�ɩɪɨɫɩɟɤɬ��ɞ������������± ɋ�����±����

��� Ʌɨɥɚɞɡɟ� ɇ�� Ɍ��� ɉɨɥɹɤɨɜ� ȼ�� ɉ��� Ɏɟɞɨɫɟɟɜ� Ⱦ�� ȼ�� Ɂɚɜɢɫɢɦɨɫɬɶ� ɩɪɨɰɟɫɫɚ�
ɚɥɦɚɡɨɨɛɪɚɡɨɜɚɧɢɹ� ɨɬ� ɪɚɡɦɟɪɚ� ɤɪɢɫɬɚɥɥɢɬɨɜ� ɢɫɯɨɞɧɨɝɨ� ɭɝɥɟɪɨɞɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ���
Ʉɨɥɥɨɢɞ��ɠɭɪɧ��± ������± ����± ʋ����± ɋ�����±����

��� Ƚɚɥɚɲɟɜ� Ⱥ�� ȿ�� Ʉɨɦɩɶɸɬɟɪɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɧɚɝɪɟɜɚ� ɩɥɟɧɨɤ� ɧɢɤɟɥɹ� ɧɚ�
ɞɜɭɯɫɥɨɣɧɨɦ�ɝɪɚɮɟɧɟ����Ɏɢɡɢɤɚ�ɬɜɟɪɞɨɝɨ�ɬɟɥɚ��± ������± ����± ʋ����± ɋ� ����±�����

��� ɑɟɩɭɪɨɜ� Ⱥ�� ɂ��� Ɏɟɞɨɪɨɜ� ɂ�� ɂ��� ɋɨɧɢɧ� ȼ�� Ɇ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ�
ɩɪɨɰɟɫɫɨɜ�ɚɥɦɚɡɨɨɛɪɚɡɨɜɚɧɢɹ ��ɊȺɇ��ɋɢɛ��ɨɬɞ�ɧɢɟ��Ɉɛɴɟɞ��ɢɧ�ɬ�ɝɟɨɥɨɝɢɢ��ɝɟɨɮɢɡɢɤɢ�
ɢ�ɦɢɧɟɪɚɥɨɝɢɢ��ɄɌɂ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ��ɇɚɭɱ��ɪɟɞ��Ⱥ��ɂ��ɑɟɩɭɪɨɜ��Ⱥ��Ƚ��Ʉɢɪɞɹɲɤɢɧ��±
ɇɨɜɨɫɢɛɢɪɫɤ��ɂɡɞ�ɜɨ�ɋɈ�ɊȺɇ��ɇɂɐ�ɈɂȽȽɆ��������± ����ɫ�

��� ȿɥɟɰɤɢɣ�Ⱥ��ȼ���ɂɫɤɚɧɞɚɪɨɜɚ�ɂ��Ɇ���Ʉɧɢɠɧɢɤ�Ⱥ��Ⱥ���Ʉɪɚɫɢɤɨɜ�Ⱦ��ɇ��Ƚɪɚɮɟɧ��ɦɟɬɨɞɵ�
ɩɨɥɭɱɟɧɢɹ�ɢ�ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ����ɍɎɇ��± ������± �����± ʋ����± ɋ�����±����

��� əɞɝɚɪɨɜ�ɂ��Ⱦ���ɋɬɟɥɶɦɚɯ�ȼ��Ƚ���Ɋɚɫɭɥɨɜ�Ⱥ��Ɇ���Ⱦɠɭɪɚɯɚɥɨɜ�Ⱥ��Ⱥ��Ⱦɟɮɟɤɬɵ�ɜ�ɝɪɚɮɟɧɟ�
ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɫɟɹɧɢɹ� ɢɦ� ɚɬɨɦɨɜ� ɭɝɥɟɪɨɞɚ� ɫ� ɷɧɟɪɝɢɹɦɢ� ��� ɢ� ���� H9� ��� ɀɭɪɧɚɥ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɮɢɡɢɤɢ��± ������± ����± ʋ����± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


