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����ɂ�ɒ��ɇɟɜɥɸɞɨɜ��ȼ�ɇ�Ƚɭɪɢɧ��ɘ�ɇ��Ɉɥɟɤɫɚɧɞɪɨɜ���Ⱦ�ȼ�Ƚɭɪɢɧ� �

ɍȾɄ����������

ɗɅȿɄɌɊɂɑȿɋɄɂȿ�ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ�ɄɂɋɅɈɊɈȾɈ�
ɋɈȾȿɊɀȺɓɂɏ�ɋɅɈɂɋɌɕɏ�ɋɌɊɍɄɌɍɊ��ɇȺ�ɈɋɇɈȼȿ�
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Ⱦ�ɬ�ɧ��ɂ�ɒ��ɇɟɜɥɸɞɨɜ��ɞ�ɬ�ɧ��ȼ�ɇ�Ƚɭɪɢɧ��ɤ�ɬ�ɧ��ɘ�ɇ��Ɉɥɟɤɫɚɧɞɪɨɜ���Ⱦ�ȼ�Ƚɭɪɢɧ��ɏɚɪɶɤɨɜɫɤɢɣ�
ɧɚɰɢɨɧɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ�

ɂɫɫɥɟɞɨɜɚɧɵ� ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɚɧɨɞɧɵɯ� ɨɤɢɫɧɵɯ� ɩɥɟɧɨɤ� ɧɚ� ɨɫɧɨɜɟ� ɬɚɧɬɚɥɚ� ɢ� ɧɢɨɛɢɹ��
ɍɫɬɚɧɨɜɥɟɧɵ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɪɚɡɥɢɱɢɹ� ɜ� ɯɚɪɚɤɬɟɪɟ�
ɜɥɢɹɧɢɹ� ɤɢɫɥɨɪɨɞɚ� ɜ� ɧɢɨɛɢɢ� ɢ� ɬɚɧɬɚɥɟ� ɧɚ� ɩɪɨɬɟɤɚɧɢɟ�
ɢɧɠɟɤɰɢɨɧɧɵɯ�ɬɨɤɨɜ�ɜ�ɫɥɨɢɫɬɵɯ�ɫɬɪɭɤɬɭɪɚɯ�ɧɚ�ɨɫɧɨɜɟ�
ɷɬɢɯ� ɦɟɬɚɥɥɨɜ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɥɨɤɚɥɶɧɨɝɨ�
ɩɟɪɟɧɚɫɵɳɟɧɢɹ� ɤɢɫɥɨɪɨɞɨɦ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� � �27D

ɩɪɨɢɫɯɨɞɢɬ�ɜɵɞɟɥɟɧɢɟ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ�ɨɤɫɢɞɚ� ��27D ��

ɥɢɛɨ� ɦɟɬɚɫɬɚɛɢɥɶɧɵɯ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɮɚɡ� ɧɢɡɲɢɯ�
ɨɤɫɢɞɨɜ�ɬɚɧɬɚɥɚ���

Ⱦɨɫɥɿɞɠɟɧɨ� ɟɥɟɤɬɪɢɱɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɚɧɨɞɧɢɯ�
ɨɤɢɫɧɢɯ�ɩɥɿɜɨɤ�ɧɚ�ɨɫɧɨɜɿ�ɬɚɧɬɚɥɭ�ɿ�ɧɿɨɛɿɸ��ȼɫɬɚɧɨɜɥɟɧɨ�
ɹɤɿɫɧɿ� ɜɿɞɦɿɧɧɨɫɬɿ� ɜ� ɯɚɪɚɤɬɟɪɿ� ɜɩɥɢɜɭ� ɤɢɫɧɸ� ɜ� ɧɿɨɛɿʀ� ɿ�
ɬɚɧɬɚɥɿ� ɧɚ� ɩɟɪɟɛɿɝ� ɿɧɠɟɤɰɿɣɧɢɯ� ɫɬɪɭɦɿɜ� ɜ� ɲɚɪɭɜɚɬɢɯ�
ɫɬɪɭɤɬɭɪɚɯ� ɧɚ� ɨɫɧɨɜɿ� ɰɢɯ� ɦɟɬɚɥɿɜ�� ȼ� ɪɟɡɭɥɶɬɚɬɿ�
ɥɨɤɚɥɶɧɨɝɨ� ɩɟɪɟɧɚɫɢɱɟɧɧɹ� ɤɢɫɧɟɦ� ɬɜɟɪɞɨɝɨ� ɪɨɡɱɢɧɭ�

� �27D � ɜɿɞɛɭɜɚɽɬɶɫɹ� ɜɢɞɿɥɟɧɧɹ� ɤɪɢɫɬɚɥɿɱɧɨɝɨ� ɨɤɫɢɞɭ�

��27D �� ɚɛɨ� ɦɟɬɚɫɬɚɛɿɥɶɧɢɯ� ɤɪɢɫɬɚɥɿɱɧɢɯ� ɮɚɡ� ɧɢɠɱɢɯ�

ɨɤɫɢɞɿɜ�ɬɚɧɬɚɥɭ���
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Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɨɤɢɫɧɵɟ� ɩɥɟɧɤɢ�� ɷɥɟɤɬɪɢɱɟɫɤɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɫɥɨɢɫɬɵɟ� ɫɬɪɭɤɬɭɪɵ��
ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ�ɨɤɫɢɞ��

ȼɜɟɞɟɧɢɟ��
ȼ� ɩɪɨɰɟɫɫɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɨɤɫɢɞɧɨ�

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɤɨɧɞɟɧɫɚɬɨɪɨɜ� ɩɪɨɢɫɯɨɞɢɬ�
ɧɚɫɵɳɟɧɢɟ� �ɤɢɫɥɨɪɨɞɨɦ�ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ� �ɩɥɟɧɤɢ�1E�2��

ɢ� 7D�2��� ȼɥɢɹɧɢɟ� ɷɬɨɝɨ� ɮɚɤɬɨɪɚ� ɧɚ� � ɩɚɪɚɦɟɬɪɵ�
ɤɨɧɞɟɧɫɚɬɨɪɨɜ� ɢɡɭɱɟɧɨ� ɧɟɞɨɫɬɚɬɨɱɧɨ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�
ɩɪɨɜɟɞɟɧɧɵɟ� ɧɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɜɵɹɫɧɟɧɢɸ�
ɦɟɯɚɧɢɡɦɚ� ɜɥɢɹɧɢɹ�� ɜɧɟɞɪɟɧɧɨɝɨ� ɜ� ɫɬɪɭɤɬɭɪɭ� 0H�Į� ±�
0H�2��� ɤɢɫɥɨɪɨɞɚ� ɧɚ� ɟɟ� ɫɜɨɣɫɬɜɚ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ�

>���@��

Ɇɟɬɨɞɢɤɚ� ɩɪɨɜɟɞɟɧɢɹ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɢ�
ɷɥɟɤɬɪɨɝɪɚɮɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��

ɗɥɟɤɬɪɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɤɥɸɱɚɥɢ� ɜ� ɫɟɛɹ�
ɫɴɟɦɤɭ� ɢ� ɚɧɚɥɢɡ� ɜɨɥɶɬ�ɚɦɩɟɪɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� �ȼȺɏ��
ɩɪɢ� ɪɚɡɥɢɱɧɨɣ� ɩɨɥɹɪɢɡɚɰɢɢ� ɛɚɡɨɜɨɝɨ� ɦɟɬɚɥɥɚ�� ɚ� ɬɚɤɠɟ
ɟɦɤɨɫɬɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɩɪɢ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɩɨɥɹɪɢɡɚɰɢɢ�
ɛɚɡɨɜɨɝɨ�ɦɟɬɚɥɥɚ��

ȼ� ɢɡɦɟɪɢɬɟɥɶɧɭɸ� ɫɯɟɦɭ� ɞɥɹ� ɫɧɹɬɢɹ� ɫɬɚɬɢɱɟɫɤɢɯ�
ȼȺɏ� ɫɥɨɢɫɬɵɯ� ɫɬɪɭɤɬɭɪ� �� ��20HD0H � ɩɪɨɬɢɜɨ�

ɷɥɟɤɬɪɨɞ� ɜɯɨɞɹɬ�� ɢɫɬɨɱɧɢɤ� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ�
ɧɚɩɪɹɠɟɧɢɹ� ɬɢɩɚ� Ʌɂɉɋ� ��Ⱥ����� ɜɨɥɶɬ�ɦɟɬɪ�
ɭɧɢɜɟɪɫɚɥɶɧɵɣ� ɰɢɮɪɨɜɨɣ� ȼ����� ɫ� ɜɯɨɞɧɵɦ�

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ� ɨɬ� ��� � ɞɨ ��� Ɉɦ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɞɢɚɩɚɡɨɧɚ� ɢɡɦɟɪɟɧɢɣ�� ɩɨɡɜɨɥɹɸɳɢɣ� ɢɡɦɟɪɹɬɶ�

ɧɚɩɪɹɠɟɧɢɟ� ���� �ɞɨ� ��� ȼ��ɫ�ɩɨɝɪɟɲɧɨɫɬɶɸ�ɢɡɦɟɪɟɧɢɣ�ɧɚ�
ɨɫɧɨɜɧɨɦ� ɩɪɟɞɟɥɟ� ɧɟ� ɯɭɠɟ� ������ Ⱦɥɹ� ɡɚɦɟɪɨɜ� ɬɨɤɚ�
ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɩɪɢɛɨɪ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ�ɰɢɮɪɨɜɨɣ�ɓɁ���

ɫ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ�ɩɨ�ɬɨɤɭ� ����� Ⱥ��
Ⱦɥɹ� ɢɡɦɟɪɟɧɢɹ� ɟɦɤɨɫɬɢ� ɋ� ɢ� ɬɚɧɝɟɧɫɚ� ɭɝɥɚ�

ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɩɨɬɟɪɶ� GWJ � ɆȾɉ�ɫɬɪɭɤɬɭɪ�

ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɭɧɢɜɟɪɫɚɥɶɧɵɣ� ɩɪɢɛɨɪ� ɬɢɩɚ� ɊɆɗ���� Ɉɧ�
ɢɦɟɟɬ�ɫɥɟɞɭɸɳɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɞɢɚɩɚɡɨɧ�ɢɡɦɟɪɹɟɦɵɯ�

ɟɦɤɨɫɬɟɣ� �� ���� �� � �� ɢɡɦɟɧɟɧɢɟ� ɩɨɥɹɪɢɡɢɪɭɸɳɟɝɨ�
ɧɚɩɪɹɠɟɧɢɹ�ɧɚ� ɢɫɫɥɟɞɭɟɦɨɦ�ɨɛɪɚɡɰɟ��������ȼ��ɞɢɚɩɚɡɨɧ�
ɢɡɦɟɪɟɧɢɹ� GWJ � �������� ɞɢɚɩɚɡɨɧ� ɢɡɦɟɪɟɧɢɣ� ɬɨɤɨɜ� �

�� ���� �� y � Ⱥ�� ɱɚɫɬɨɬɚ� ɩɟɪɟɦɟɧɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ�
ɧɚɩɪɹɠɟɧɢɹ� �� Q �Ƚɰ��

ɗɥɟɤɬɪɨɝɪɚɮɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɫ��
ɰɟɥɶɸ� ɜɵɹɜɥɟɧɢɹ� ɥɨɤɚɥɶɧɵɯ� ɭɱɚɫɬɤɨɜ� ɚɧɨɞɧɵɯ� ɨɤɢɫɧɵɯ�
ɩɥɟɧɨɤ��ȺɈɉ��ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ��ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ� ɬɚɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɚ� ɩɪɨɜɨɞɹɳɢɟ� ɭɱɚɫɬɤɢ�
ɩɨɜɟɪɯɧɨɫɬɢ� ȺɈɉ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�
ɨɫɚɠɞɚɥɚɫɶ� ɦɟɞɶ� ɢɡ� ����Ɇ� ɜɨɞɧɨɝɨ� ɪɚɫɬɜɨɪɚ� ɦɟɞɧɨɝɨ�
ɤɭɩɨɪɨɫɚ� ɩɪɢ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ� ɩɨɥɹɪɢɡɚɰɢɢ� ɛɚɡɨɜɨɝɨ�
ɦɟɬɚɥɥɚ� >���@�� Ʉɨɧɬɪɨɥɶ� ɩɪɨɰɟɫɫɚ� ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ�
ɨɫɚɠɞɟɧɢɹ� ɦɟɞɢ� ɩɪɨɜɨɞɢɥɫɹ� � ɜɢɡɭɚɥɶɧɨ� ɫ� ɩɨɦɨɳɶɸ�
ɨɩɬɢɱɟɫɤɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ��

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɫɥɨɢɫɬɵɯ�ɫɬɪɢɤɬɭɪ�

Ʉɚɱɟɫɬɜɟɧɧɵɟ� ɪɚɡɥɢɱɢɹ� ɩɪɨɹɜɥɹɸɬɫɹ� ɜ� ɯɚɪɚɤɬɟɪɟ�
ɜɥɢɹɧɢɹ� ɤɢɫɥɨɪɨɞɚ� ɜ� ɧɢɨɛɢɢ� ɢ� ɬɚɧɬɚɥɟ� ɧɚ� ɩɪɨɬɟɤɚɧɢɟ�
ɢɧɠɟɤɰɢɨɧɧɵɯ� ɬɨɤɨɜ� ɜ� ɫɥɨɢɫɬɵɯ� ɫɬɪɭɤɬɭɪɚɯ� ɧɚ� ɨɫɧɨɜɟ�
ɷɬɢɯ� ɦɟɬɚɥɥɨɜ�� ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ȼȺɏ�
ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɯ� ɫɬɪɭɤɬɭɪ� ɧɚ� ɨɫɧɨɜɟ� ɱɢɫɬɵɯ� ɢ�
ɧɚɫɵɳɟɧɧɵɯ� ɤɢɫɥɨɪɨɞɨɦ� ɧɢɨɛɢɹ� ɢ� ɬɚɧɬɚɥɚ� ɩɪɢ�
ɨɬɪɢɰɚɬɟɥɶɧɨɣ�ɩɨɥɹɪɢɡɚɰɢɢ�ɛɚɡɨɜɵɯ�ɦɟɬɚɥɥɨɜ��ɚ�ɧɚ�ɪɢɫ����
�� ɡɚɜɢɫɢɦɨɫɬɢ� ɬɨɤɚ� ɨɬ� ɬɨɥɳɢɧɵ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ�
ɧɚɩɪɹɠɟɧɢɢ� ɞɥɹ� ɫɬɪɭɤɬɭɪ� ɧɚ� ɨɫɧɨɜɟ�
ɤɢɫɥɨɪɨɞɨɫɨɞɟɪɠɚɳɢɯ�ɦɟɬɚɥɥɨɜ��

ɂɡ� ɷɬɢɯ� ɪɢɫɭɧɤɨɜ� ɜɢɞɧɨ�� ɱɬɨ� ɩɪɢ� ɧɚɫɵɳɟɧɢɢ�
ɬɚɧɬɚɥɚ� ɤɢɫɥɨɪɨɞɨɦ� ɧɚɛɥɸɞɚɟɬɫɹ� ɪɨɫɬ� ɢɧɠɟɤɰɢɨɧɧɨɝɨ�
ɬɨɤɚ���ɢ���ɨɫɥɚɛɥɟɧɢɟ���ɟɝɨ���ɡɚɜɢɫɢɦɨɫɬɢ���ɨɬ����ɬɨɥɳɢɧɵ�



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����
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Ɋɢɫ�����ȼɨɥɶɬ�ɚɦɩɟɪɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɥɹ��
ɆȾɉ�±ɫɬɪɭɤɬɭɪ�ɧɚ�ɨɫɧɨɜɟ�ɬɚɧɬɚɥɚ�������ɢ�ɧɢɨɛɢɹ��������

ɫ�ɱɢɫɬɵɦ�ɢ�ɤɢɫɥɨɪɨɞɨɫɨɞɟɪɠɚɳɢɦ�ɛɚɡɨɜɵɦ�ɦɟɬɚɥɥɨɦ�ɩɪɢ�ɟɝɨ�
ɨɬɪɢɰɚɬɟɥɶɧɨɣ�ɩɨɥɹɪɢɡɚɰɢɢ�

Ɋɢɫ�����Ɍɨɥɳɢɧɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɬɨɤɚ�ɩɪɢ�ɨɬɪɢɰɚɬɟɥɶɧɨɣ�
ɩɨɥɹɪɢɡɚɰɢɢ�ɛɚɡɨɜɨɝɨ�ɦɟɬɚɥɥɚ�ɫɟɧɞɜɢɱ�ɫɬɪɭɤɬɭɪ�ɧɚ�ɨɫɧɨɜɟ�

ɧɢɨɛɢɹ�����ɢ�ɬɚɧɬɚɥɚ������

ɉɨ� ɞɚɧɧɵɦ� ɷɥɟɤɬɪɨɝɪɚɮɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� �ɪɢɫ�� ���
ɩɪɚɤɬɢɱɟɫɤɢ� ɜɟɫɶ� ɢɧɠɟɤɰɢɨɧɧɵɣ� ɬɨɤ� ɜ�
ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɯ� ɨɛɪɚɡɰɚɯ� ɧɚ� ɨɫɧɨɜɟ� ɧɚɫɵɳɟɧɧɨɝɨ�
ɤɢɫɥɨɪɨɞɨɦ� ɬɚɧɬɚɥɚ� ɥɨɤɚɥɢɡɨɜɚɧ� ɜ� ɨɬɞɟɥɶɧɵɯ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɭɱɚɫɬɤɚɯ�ɩɥɟɧɤɢ� ��27DD � ��ɬɨɝɞɚ�ɤɚɤ�ɜ�

ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɯ� ɨɛɪɚɡɰɚɯ� ɧɚ� ɨɫɧɨɜɟ� ɱɢɫɬɨɝɨ�
ɬɚɧɬɚɥɚ� ɭɱɚɫɬɤɢ� ɩɨɜɵɲɟɧɧɨɝɨ� ɩɪɨɬɟɤɚɧɢɹ� ɬɨɤɚ� ɱɟɪɟɡ�
ɫɬɪɭɤɬɭɪɭ� ��27DD � ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɜɵɹɜɥɹɸɬɫɹ���

Ɍɨɤɨɜɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɵɯ�
ɫɥɨɢɫɬɵɯ� ɫɬɪɭɤɬɭɪ� ɧɚ� ɨɫɧɨɜɟ� � �27D � ɩɨɥɧɨɫɬɶɸ�

ɢɞɟɧɬɢɱɧɵ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɩɪɨɞɟɝɪɚɞɢɪɨɜɚɜɲɢɯ�
ɫɥɨɢɫɬɵɯ� ɫɬɪɭɤɬɭɪ� ɧɚ� ɨɫɧɨɜɟ� ɱɢɫɬɨɝɨ� ɬɚɧɬɚɥɚ�� ɗɬɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɜɹɡɚɧɵ� ɫ� ɦɟɯɚɧɢɡɦɨɦ� ɞɟɝɪɚɞɚɰɢɢ��
ɤɨɬɨɪɵɣ� ɪɟɚɥɢɡɭɟɬɫɹ� ɭɠɟ� ɧɚ� ɫɬɚɞɢɢ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɬɚɤɢɯ�
ɫɬɪɭɤɬɭɪ�ɢ�ɫɨɫɬɨɢɬ�ɜ�ɫɥɟɞɭɸɳɟɦ��

Ɋɢɫ����ɗɥɟɤɬɪɨɝɪɚɦɦɚ�ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�
� � ��� 27DD27D  

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɥɨɤɚɥɶɧɨɝɨ� ɩɟɪɟɧɚɫɵɳɟɧɢɹ�

ɤɢɫɥɨɪɨɞɨɦ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� � �27D � ɩɪɨɢɫɯɨɞɢɬ�

ɜɵɞɟɥɟɧɢɟ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɨɤɫɢɞɚ� ��27D �� ɥɢɛɨ�

ɦɟɬɚɫɬɚɛɢɥɶɧɵɯ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɮɚɡ� ɧɢɡɲɢɯ� ɨɤɫɢɞɨɜ�
ɬɚɧɬɚɥɚ�� ɗɬɢ� ɨɤɫɢɞɧɵɟ� ɮɚɡɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɩɨ� ɝɪɚɧɢɰɚɦ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɡɟɪɟɧ��
ɞɢɫɥɨɤɚɰɢɹɦ�� ɧɟɤɨɬɨɪɵɦ� ɩɪɢɦɟɫɹɦ� ɡɚɦɟɳɟɧɢɹ��
ɉɨɫɤɨɥɶɤɭ� ɚɧɨɞɧɵɣ� ɪɨɫɬ� ɩɥɟɧɤɢ� ��27D � ɱɚɫɬɢɱɧɨ�

ɩɪɨɢɫɯɨɞɢɬ� ɜɝɥɭɛɶ� ɬɚɧɬɚɥɨɜɨɣ� ɩɨɞɥɨɠɤɢ� >�@�� ɬɨ�
ɪɚɫɩɨɥɨɠɟɧɧɵɟ� ɜɛɥɢɡɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɦɟɬɚɥɥɚ� ɜɵɞɟɥɟɧɢɹ�
ɨɤɫɢɞɧɵɯ�ɮɚɡ�ɩɨɩɚɞɚɸɬ�ɜ�ɩɨɝɪɚɧɢɱɧɵɣ�ɫ�ɦɟɬɚɥɥɨɦ�ɫɥɨɣ�
ɞɢɷɥɟɤɬɪɢɤɚ��ɗɬɢ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɮɚɡɵ�ɜɵɩɨɥɧɹɸɬ�ɪɨɥɶ�
ɢɝɥ�� ɤɨɬɨɪɵɟ� ɩɪɨɪɚɫɬɚɸɬ� ɢɡ� ɛɚɡɨɜɨɝɨ� ɦɟɬɚɥɥɚ� ɜ�
ɚɦɨɪɮɧɵɣ� ɞɢɷɥɟɤɬɪɢɤ� ɢ� ɜɵɡɵɜɚɸɬ� ɥɨɤɚɥɢɡɚɰɢɸ� ɢ� ɪɨɫɬ�
ɢɧɠɟɤɰɢɨɧɧɨɝɨ� ɬɨɤɚ�� ɚ� ɬɚɤɠɟ� ɨɫɥɚɛɥɟɧɢɟ� ɟɝɨ� ɬɨɥɳɢɧɨɣ�
ɡɚɜɢɫɢɦɨɫɬɢ�>�@��

ȼ� ɫɜɟɠɟɩɪɢɝɨɬɨɜɥɟɧɧɨɣ� ɫɥɨɢɫɬɨɣ� ɫɬɪɭɤɬɭɪɟ� ɧɚ�
ɨɫɧɨɜɟ� � �21E �ɩɨɞɨɛɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɢɧɠɟɤɰɢɨɧɧɵɯ�ɬɨɤɨɜ�

ɧɟ� ɧɚɛɥɸɞɚɸɬɫɹ� �ɪɢɫ�� ��� ���� ɗɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɜɵɫɨɤɨɣ�
ɢɧɠɟɤɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɤɨɧɬɚɤɬɚ� ��� 21ED1E � ��

ɛɥɚɝɨɞɚɪɹ�ɱɟɦɭ�ɭɪɨɜɟɧɶ�ɢɧɠɟɤɰɢɨɧɧɵɯ�ɬɨɤɨɜ�ɞɥɹ�ɞɚɧɧɨɣ�
ɫɬɪɭɤɬɭɪɵ� ɦɧɨɝɨ� ɜɵɲɟ�� ɱɟɦ� ɞɥɹ� ɫɬɪɭɤɬɭɪɵ� ɧɚ� ɨɫɧɨɜɟ�
ɬɚɧɬɚɥɚ��ɉɨ�ɦɟɪɟ� ɧɚɫɵɳɟɧɢɹ� ɧɢɨɛɢɹ� ɤɢɫɥɨɪɨɞɨɦ� ɪɚɛɨɬɚ�
ɜɵɯɨɞɚ� ɷɥɟɤɬɪɨɧɨɜ�ɢɡ�ɦɟɬɚɥɥɚ� ɭɦɟɧɶɲɚɟɬɫɹ� >�@��ɇɚ�ɷɬɨɦ�
ɮɨɧɟ� ɨɬɞɟɥɶɧɵɟ� ɭɱɚɫɬɤɢ� ɝɪɚɧɢɰɵ� ��� 21ED1E � ɧɟ� ɦɨɝɭɬ�

ɞɚɬɶ� ɡɚɦɟɬɧɨɝɨ� ɜɤɥɚɞɚ� ɜ� ɜɟɥɢɱɢɧɭ� ɢɧɠɟɤɰɢɨɧɧɨɝɨ� ɬɨɤɚ��
ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɤɢɫɥɨɪɨɞɚ� ɜ� ɧɢɨɛɢɢ� ɞɨ�
ɭɪɨɜɧɹ�ɩɪɟɞɟɥɚ�ɪɚɫɬɜɨɪɢɦɨɫɬɢ�ɟɝɨ�ɜ�ɦɟɬɚɥɥɟ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɞɚɠɟ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɬɨɤɨɜ� ɩɪɢ� ɨɬɪɢɰɚɬɟɥɶɧɨɣ�
ɩɨɥɹɪɧɨɫɬɢ� ɛɚɡɨɜɨɝɨ� ɦɟɬɚɥɥɚ�� ɱɬɨ� ɫɜɹɡɵɜɚɟɬɫɹ� ɫ�
ɨɛɨɝɚɳɟɧɢɟɦ�ɬɚɧɬɚɥɨɦ�ɩɨɜɟɪɯɧɨɫɬɢ� � �21E >�@��

ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɩɥɟɧɨɤ�

��21ED � �� ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� � �21E ��

ɭɯɭɞɲɚɥɢɫɶ� ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɩɪɢ� ɬɟɪɦɨɩɨɥɟɜɵɯ�
ɧɚɝɪɭɡɤɚɯ�� Ⱦɟɝɪɚɞɚɰɢɹ� ɭɫɤɨɪɹɥɚɫɶ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�
ɫɨɞɟɪɠɚɧɢɹ�ɤɢɫɥɨɪɨɞɚ�ɜ� � �21E ɋ�ɪɨɫɬɨɦ�ɬɨɥɳɢɧɵ�ɩɥɟɧɨɤ�

��21ED � � ɢ� ɭɜɟɥɢɱɟɧɢɢ� ɩɥɨɳɚɞɢ� ɩɪɨɬɢɜɨɷɥɟɤɬɪɨɞɚ�� ɗɬɨɬ�

ɪɟɡɭɥɶɬɚɬ� ɬɚɤɠɟ� ɤɚɤ� ɢ� ɜ� ɫɥɭɱɚɟ� ɫɬɪɭɤɬɭɪ�
� � ��� 27DD27D � ɫɜɹɡɚɧ� ɫ� ɭɦɟɧɶɲɟɧɢɟɦ� ɫɬɚɛɢɥɶɧɨɫɬɢ�

ɚɦɨɪɮɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜɵɪɚɳɟɧɧɵɯ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ � �21E

ɩɥɟɧɨɤ� ��21ED � � ɢɡ�ɡɚ� ɩɨɹɜɥɟɧɢɹ� ɜ� ɧɢɯ� ɜɤɥɸɱɟɧɢɣ�

ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ�ɮɚɡ�>��@��



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

����ɘ�Ⱥ��ɉɟɬɪɟɧɤɨ��Ɉ�ɋ��Ʉɨɧɨɧɢɯɿɧ��Ɉ�ȱ��Ȼɨɝɚɬɨɜ� � ��

ȼɵɜɨɞɵ���
Ɋɚɫɬɜɨɪɟɧɢɟ� ɤɢɫɥɨɪɨɞɚ� ɜ� ɧɢɨɛɢɢ� ɢ� ɬɚɧɬɚɥɟ�

ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɞɚɜɥɟɧɢɸ� ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ��
ɫɜɹɡɚɧɧɨɝɨ�ɫ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ�ɚɦɨɪɮɧɨɝɨ�ɨɤɫɢɞɚ�ɛɚɡɨɜɵɦ�
ɦɟɬɚɥɥɨɦ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɭɦɟɧɶɲɟɧɢɟɦ� ɝɪɚɞɢɟɧɬɚ�
ɯɢɦɢɱɟɫɤɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɤɢɫɥɨɪɨɞɚ� ɢ� ɩɨɜɵɲɟɧɢɟɦ�
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɛɚɪɶɟɪɚ� ɞɥɹ� ɤɢɫɥɨɪɨɞɚ� ɧɚ� ɝɪɚɧɢɰɟ�

��� 20HD0H � ��Ɉɞɧɨɜɪɟɦɟɧɧɨ�ɫ�ɷɬɢɦ�ɢɧɬɟɧɫɢɮɢɰɢɪɭɸɬɫɹ�

ɞɟɝɪɚɞɚɰɢɨɧɧɵɟ�ɩɪɨɰɟɫɫɵ�� ɫɜɹɡɚɧɧɵɟ�ɫ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ�
ɚɦɨɪɮɧɨɣ�ɮɚɡɵ��ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɞɚɸɬ�ɨɫɧɨɜɚɧɢɟ�
ɧɚ� ɜɜɟɞɟɧɢɟ� ɜ� ɬɟɯɩɪɨɰɟɫɫ� ɨɩɟɪɚɰɢɢ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ�
ɥɟɝɢɪɨɜɚɧɢɹ�ɫɬɪɭɤɬɭɪ�ɤɢɫɥɨɪɨɞɨɦ��

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ��
�� 5HOLDELOLW\� +DQGERRN� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@� �7RVKLED�

0HPRU\� &RUSRUDWLRQ� -XO\� ������ �� Ɋɟɠɢɦ�
ɞɨɫɬɭɩɚ�KWWSV���EXVLQHVV�WRVKLED�PHPRU\�FRP�FRQWHQW�GDP������UH�
OLDELOLW\�KDQGERRN�WPF�HQ�SGI���

�� 0RRQ�%��.���,QVXODWLQJ�SURSHUWLHV�RI�WDQWDOXP�SHQWR[LGH�
FDSDFLWRU� ILOPV� REWDLQHG� E\� DQQHDOLQJ� LQ� GU\� R]RQH� ��� -RXUQDO� RI�
$SSOLHG�3K\VLFV��������KWWSV���GRL�RUJ������������������

�� Ⱥɤɢɦɨɜ�Ƚ�ȼ��ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ�ɡɚɳɢɬɧɵɟ�ɩɥɟɧɤɢ����
Ƚ�ȼ�� Ⱥɤɢɦɨɜ�� ȿ�ɇ�� ɉɚɥɟɨɥɨɝ� ��� ȾȺɇ� ɋɋɋɊ�������� �Ɍ����� �ʋ����
±F������±������

�� Ɉɞɵɧɟɰ�Ʌ�Ʌ��Ⱦɟɮɟɤɬɵ�ɜ�ɚɧɨɞɧɵɯ�ɨɤɢɫɧɵɯ�ɩɥɟɧɤɚɯ�ɧɚ�
ɬɚɧɬɚɥɟ� �� Ʌ�Ʌ�� Ɉɞɵɧɟɰ�� ɋ�ɋ�� ɑɟɤɦɚɫɨɜɚ� ��� ɗɥɟɤɬɪɨɧɧɚɹ�
ɬɟɯɧɢɤɚ��ȼɵɩ�������������±�ɫ�����±�����

�� 1LFROOLDQ� (�� +�� � 026� �0HWDO� 2[LGH� 6HPLFRQGXFWRU��
3K\VLFV�DQG�7HFKQRORJ\��(�+��1LFROOLDQ�DQG�-��5�����%UHZV�3XEOLVKHU�
-RKQ�:LOH\�	�6RQV��6RPHUVHW��1HZ�-HUVH\��������±�����S��

�� Ƚɭɪɢɧ� ȼ�ɇ�� Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɚɦɨɪɮɧɵɯ� ɨɤɫɢɞɧɵɯ�
ɩɥɟɧɨɤ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� Ɇɟ� �Ɉ�� ��ȼɟɫɬɧɢɤ� Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ�
ɋɥɚɜɹɧɫɤɨɝɨ� ɍɧɢɜɟɪɫɢɬɟɬɚ��� ɋɟɪɢɹ�� ©Ɍɟɯɧɢɱɟɫɤɢɟ� ɇɚɭɤɢª�� ��
ɬɨɦ�;,,���ʋ��������±�ɫ����±����

�� 6FKURHGHU�'��3K\VLFDO�H[SODQDWLRQ�RI�WKH�EDUULHU�KHLJKW�
WHPSHUDWXUH� GHSHQGHQFH� LQ� PHWDO�R[LGH�VHPLFRQGXFWRU� OHDNDJH�
FXUUHQW�PRGHOV� �� 'LHWPDU� 6FKURHGHU�� $OHMDQGUR� $YHOOiQ��� � $SSOLHG�
3K\VLFV� /HWWHUV��±� -XQH� �����±� ������� �� Ɋ�������������Â'2,��
������������������

�� .OHLQ� *�5�� (OHNWURQ� � LQJDFWLRQ� LQWR� DQRGLF� WDQWDOXP
R[LGH� DVVLVWHG� E\� � LRQLF� LQWHUIDVH� SRODUL]DWLRQ� �� *�5�.OHLQ�� 1�-��
-DHJHU� ��*�(OHFWURFKHP�� 6RF�� ������� 9RO������ �1R����� ±� 3������ ±�
������

�� Ʉɢɥɢɛɚɟɜɚ� ɀ�Ʉ�� Ⱥɧɚɥɢɡ� ɨɬɤɚɡɨɜ� ɢ� ɧɚɞɟɠɧɨɫɬɢ�
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɩɪɢɛɨɪɨɜ� ɢ� ɢɧɬɟɝɪɚɥɶɧɵɯ� ɦɢɤɪɨɫɯɟɦ
��Ɇɨɥɨɞɨɣ�ɭɱɟɧɵɣ��������±�ʋ�����±�ɫ����±�����

��� �Ɇɿɤɪɨɫɢɫɬɟɦɧɚ� ɬɟɯɧɿɤɚ� ɬɚ� ɧɚɧɨɬɟɯɧɨɥɨɝɿʀ��
ɦɨɧɨɝɪɚɮɿɹ� �� ȱ�ɒ��ɇɟɜɥɸɞɨɜ���ȼ�Ⱥ��ɉɚɥɚɝɿɧ��Ʉɢʀɜ��ɇȺɍ�������� ±�
����ɫ��

ɍȾɄ���������

ɆɈȾȿɅɖ�ȼɂȻɈɊɍ�6&$'$�ɋɂɋɌȿɆ�ȼ�ɍɆɈȼȺɏ�ɇȿɑȱɌɄɈȲ�
ȱɇɎɈɊɆȺɐȱȲ�
Ⱦ�ɬ�ɧ��ɘ�Ⱥ��ɉɟɬɪɟɧɤɨ��ɤ�ɬ�ɧ��Ɉ�ɋ��Ʉɨɧɨɧɢɯɿɧ��ɤ�ɬ�ɧ��Ɉ�ȱ��Ȼɨɝɚɬɨɜ��ɏɚɪɤɿɜɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�
ɚɜɬɨɦɨɛɿɥɶɧɨ�ɞɨɪɨɠɧɿɣ�ɭɧɿɜɟɪɫɢɬɟɬ�

ɍ� ɫɬɚɬɬɿ� ɪɨɡɪɨɛɥɟɧɨ� ɦɨɞɟɥɶ� ɜɢɛɨɪɭ 6&$'$�
ɫɢɫɬɟɦ�� ɹɤɚ� ɞɨɡɜɨɥɹɽ� ɜɢɛɪɚɬɢ� ɟɮɟɤɬɢɜɧɟ� ɩɪɨɝɪɚɦɧɟ�
ɡɚɛɟɡɩɟɱɟɧɧɹ� ɞɥɹ� ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ� ɩɨ� ɡɚɞɚɧɢɦ�
ɤɪɢɬɟɪɿɹɦ�ɜ�ɭɦɨɜɚɯ�ɧɟɱɿɬɤɨʀ�ɿɧɮɨɪɦɚɰɿʀ��

ȼ� ɫɬɚɬɶɟ� ɪɚɡɪɚɛɨɬɚɧɚ� ɦɨɞɟɥɶ� ɜɵɛɨɪɚ� 6&$'$�
ɫɢɫɬɟɦ�� ɤɨɬɨɪɚɹ� ɩɨɡɜɨɥɹɟɬ� ɜɵɛɪɚɬɶ� ɷɮɮɟɤɬɢɜɧɨɟ�
ɩɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɞɥɹ�ɫɢɫɬɟɦ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɩɨ
ɡɚɞɚɧɧɵɦ�ɤɪɢɬɟɪɢɹɦ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɟɱɟɬɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ��

7KH� DUWLFOH� LV� HODERUDWHG� VHOHFWLRQ� PRGHO� RI� 6&$'$�
V\VWHPV�� ZKLFK� DOORZV� VHOHFWLQJ� RI� HIIHFWLYH� VRIWZDUH� IRU�
DXWRPDWLRQ� V\VWHPV� EDVHG� RQ� VSHFLILHG� FULWHULD� LQ� D� IX]]\�
LQIRUPDWLRQ�FRQGLWLRQV��

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɱɚɫɬɤɨɜɿ� ɤɪɢɬɟɪɿʀ�� ɧɚɞɿɣɧɿɫɬɶ��
ɦɚɫɲɬɚɛɧɿɫɬɶ�� ɧɟɱɿɬɤɚ� ɿɧɮɨɪɦɚɰɿɹ�� 6&$'$�ɫɢɫɬɟɦɢ��
ɦɟɬɨɞ�ɚɧɚɥɿɡɭ�ɿɽɪɚɪɯɿɣ�

ȼɫɬɭɩ��
ɋɭɱɚɫɧɚ� ȺɋɍɌɉ� �ɚɜɬɨɦɚɬɢɡɨɜɚɧɚ� ɫɢɫɬɟɦɚ�

ɭɩɪɚɜɥɿɧɧɹ� ɬɟɯɧɨɥɨɝɿɱɧɢɦ� ɩɪɨɰɟɫɨɦ�� ɹɜɥɹɽ� ɫɨɛɨɸ�
ɛɚɝɚɬɨɪɿɜɧɟɜɭ� ɥɸɞɢɧɨ�ɦɚɲɢɧɧɭ� ɫɢɫɬɟɦɭ� ɭɩɪɚɜɥɿɧɧɹ��
ɋɬɜɨɪɟɧɧɹ� Ⱥɋɍ� ɫɤɥɚɞɧɢɦɢ� ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ� ɩɪɨɰɟɫɚɦɢ�
ɡɞɿɣɫɧɸɽɬɶɫɹ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɚɜɬɨɦɚɬɢɱɧɢɯ�
ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɫɢɫɬɟɦ� ɡɛɨɪɭ� ɞɚɧɢɯ� ɬɚ� ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ�
ɤɨɦɩɥɟɤɫɿɜ��ɹɤɿ�ɩɨɫɬɿɣɧɨ�ɜɞɨɫɤɨɧɚɥɸɸɬɶɫɹ��

Ɍɭɬ� ɜɚɠɥɢɜɨ� ɡɪɨɛɢɬɢ� ɚɤɰɟɧɬ� ɧɚ� ɫɥɨɜɿ�
�ɚɜɬɨɦɚɬɢɡɨɜɚɧɚ���ɉɿɞ� ɰɢɦ� ɦɚɽɬɶɫɹ� ɧɚ� ɭɜɚɡɿ�� ɳɨ� ɫɢɫɬɟɦɚ�
ɭɩɪɚɜɥɿɧɧɹ�ɚɠ�ɧɿɹɤ�ɧɟ�ɩɨɜɧɿɫɬɸ�ɚɜɬɨɧɨɦɧɚ��ɫɚɦɨɫɬɿɣɧɚ���ɿ�
ɩɨɬɪɿɛɧɚ�ɭɱɚɫɬɶ�ɥɸɞɢɧɢ��ɨɩɟɪɚɬɨɪɚ��ɞɥɹ�ɪɟɚɥɿɡɚɰɿʀ�ɩɟɜɧɢɯ�

ɡɚɜɞɚɧɶ�� ȼɢɪɚɡ� �ɩɭɫɬɢɜ� ɿ� ɡɚɛɭɜ�� ɞɥɹ� ɬɚɤɢɯ� ɫɢɫɬɟɦ� ɧɟ�
ɩɿɞɯɨɞɢɬɶ�� ɇɚɜɩɚɤɢ�� ɫɢɫɬɟɦɢ� ɚɜɬɨɦɚɬɢɱɧɨɝɨ� ɭɩɪɚɜɥɿɧɧɹ�
�ɋȺɍ��ɩɪɢɡɧɚɱɟɧɿ�ɞɥɹ�ɪɨɛɨɬɢ�ɛɟɡ�ɛɭɞɶ�ɹɤɨɝɨ�ɤɨɧɬɪɨɥɸ�ɡ�
ɛɨɤɭ� ɥɸɞɢɧɢ� ɿ� ɩɨɜɧɿɫɬɸ� ɚɜɬɨɧɨɦɧɿ�� Ⱦɭɠɟ� ɜɚɠɥɢɜɨ�
ɪɨɡɭɦɿɬɢ�ɰɸ�ɩɪɢɧɰɢɩɨɜɭ�ɪɿɡɧɢɰɸ�ɦɿɠ�Ⱥɋɍ�ɿ�ɋȺɍ��

ɍ� ɡɚɪɭɛɿɠɧɿɣ� ɥɿɬɟɪɚɬɭɪɿ� ɦɨɠɧɚ� ɡɭɫɬɪɿɬɢ� ɞɨɫɢɬɶ�
ɰɿɤɚɜɭ�ɤɥɚɫɢɮɿɤɚɰɿɸ�Ⱥɋɍ�Ɍɉ��ɭ�ɜɿɞɩɨɜɿɞɧɿɫɬɶ�ɡ�ɹɤɨɸ�ɜɫɟ�
Ⱥɋɍ�Ɍɉ�ɞɿɥɹɬɶɫɹ�ɧɚ�ɬɪɢ�ɝɥɨɛɚɥɶɧɿ�ɤɥɚɫɢ�>�@���

6&$'$� �6XSHUYLVRU\�&RQWURO� DQG�'DWD�$FTXLVLWLRQ���
ɇɚ� ɭɤɪɚʀɧɫɶɤɭ� ɦɨɜɭ� ɰɟɣ� ɬɟɪɦɿɧ� ɦɨɠɧɚ� ɩɟɪɟɤɥɚɫɬɢ� ɹɤ�
�ɫɢɫɬɟɦɚ� ɬɟɥɟɦɟɯɚɧɿɤɢ��� �ɫɢɫɬɟɦɚ� ɬɟɥɟɦɟɬɪɿʀ�� ɚɛɨ�
�ɫɢɫɬɟɦɚ� ɞɢɫɩɟɬɱɟɪɫɶɤɨɝɨ� ɭɩɪɚɜɥɿɧɧɹ��� � Ɉɫɬɚɧɧɽ�
ɜɢɡɧɚɱɟɧɧɹ� ɧɚɣɬɨɱɧɿɲɟ� ɜɿɞɨɛɪɚɠɚɽ� ɫɭɬɧɿɫɬɶ� ɿ�
ɩɪɢɡɧɚɱɟɧɧɹ�ɫɢɫɬɟɦɢ� �� ɤɨɧɬɪɨɥɶ� ɿ�ɦɨɧɿɬɨɪɢɧɝ�ɨɛ
ɽɤɬɿɜ� ɡɚ�
ɭɱɚɫɬɸ�ɞɢɫɩɟɬɱɟɪɚ���

Ɍɟɪɦɿɧ� 6&$'$� ɱɚɫɬɨ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɭ� ɛɿɥɶɲ�
ɜɭɡɶɤɨɦɭ� ɫɟɧɫɿ�� ɛɚɝɚɬɨ� ɯɬɨ� ɬɚɤ� ɧɚɡɢɜɚɸɬɶ� ɩɪɨɝɪɚɦɧɢɣ�
ɩɚɤɟɬ� ɜɿɡɭɚɥɿɡɚɰɿʀ� ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ� ɩɪɨɰɟɫɭ�� ɉɪɨɬɟ� ɜ�
ɞɚɧɨɦɭ� ɪɨɡɞɿɥɿ� ɩɿɞ� ɫɥɨɜɨɦ� 6&$'$� ɦɢ� ɛɭɞɟɦɨ� ɪɨɡɭɦɿɬɢ�
ɰɿɥɢɣ�ɤɥɚɫ�ɫɢɫɬɟɦ�ɭɩɪɚɜɥɿɧɧɹ���

Ɂɚɫɬɨɫɭɜɚɧɧɹ�6&$'$�ɬɟɯɧɨɥɨɝɿɣ�ɞɨɡɜɨɥɹɽ�ɞɨɫɹɝɬɢ�
ɜɢɫɨɤɨɝɨ� ɪɿɜɧɹ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ� ɭ� ɜɢɪɿɲɟɧɧɿ� ɡɚɜɞɚɧɶ�
ɪɨɡɪɨɛɤɢ� ɫɢɫɬɟɦ� ɭɩɪɚɜɥɿɧɧɹ�� ɡɛɨɪɭ�� ɨɛɪɨɛɤɢ�� ɩɟɪɟɞɚɱɿ��
ɡɛɟɪɿɝɚɧɧɹ�ɬɚ�ɜɿɞɨɛɪɚɠɟɧɧɹ�ɿɧɮɨɪɦɚɰɿʀ��

Ɉɫɧɨɜɧɢɦɢ� ɫɮɟɪɚɦɢ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɫɢɫɬɟɦ�
ɞɢɫɩɟɬɱɟɪɫɶɤɨɝɨ� ɭɩɪɚɜɥɿɧɧɹ� �ɡɚ� ɞɚɧɢɦɢ� ɡɚɪɭɛɿɠɧɢɯ�
ɞɠɟɪɟɥ���ɹɜɥɹɸɬɶɫɹ�>����@��

± ɭɩɪɚɜɥɿɧɧɹ� ɩɟɪɟɞɚɱɟɸ� ɿ� ɪɨɡɩɨɞɿɥɨɦ�
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ��


