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ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɡɧɚɱɟɧɢɣ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ� ɭ�
ɫɩɨɪɬɫɦɟɧɨɤ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɨɜ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɠɟɧɫɤɢɦ� ɛɨɤɫɨɦ�� ȼɨ� ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɝɪɭɩɩɚɯ� ɞɨɦɢɧɢɪɭɸɬ� ɫɩɨɪɬɫɦɟɧɤɢ� ɫ� ɦɟɡɨɦɨɪɮɧɵɦ� ± �� ������ ��� ɢ� ɚɧɞɪɨɦɨɪɮɧɵɦ� ±
� ������ ��� ɩɨɥɨɜɵɦɢ� ɫɨɦɚɬɨɬɢɩɚɦɢ�� ɩɪɢ� ɧɚɥɢɱɢɢ� �� ������ ��� ɫɩɨɪɬɫɦɟɧɨɤ� ɫ� ɩɨɤɚ� ɟɳɺ�
ɫɨɯɪɚɧɺɧɧɵɦ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦ� ɝɢɧɟɤɨɦɨɪɮɧɵɦ� ɩɨɥɨɜɵɦ� ɫɨɦɚɬɨɬɢɩɨɦ�
ȼɵɹɜɥɟɧɧɵɟ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ�� ɧɚ� ɮɨɧɟ� ɢɧɜɟɪɫɢɣ ɡɧɚɱɟɧɢɣ� ɩɨɥɨɜɨɝɨ�
ɞɢɦɨɪɮɢɡɦɚ� ɜɨ� ɜɫɟɯ� ɬɪɺɯ� ɝɪɭɩɩɚɯ�� ɜ� ɫɬɨɪɨɧɭ� ɦɟɡɨɦɨɪɮɧɨɝɨ� ɢ� ɚɧɞɪɨɦɨɪɮɧɨɝɨ� ɩɨɥɨɜɵɯ�
ɫɨɦɚɬɨɬɢɩɨɜ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɞɚɸɬ� ɨɫɧɨɜɚɧɢɟ� ɞɭɦɚɬɶ� ɨ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ�
ɢɡɦɟɧɟɧɢɹɯ� ɜ� ɨɪɝɚɧɢɡɦɚɯ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɢɧɬɟɧɫɢɜɧɵɦɢ� ɮɢɡɢɱɟɫɤɢɦɢ�
ɧɚɝɪɭɡɤɚɦɢ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɭ�ɫɩɨɪɬɫɦɟɧɨɤ��ɜɨ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ�ɢ�
ɨɫɨɛɟɧɧɨ� ɭ� ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɢɰ� ɦɟɡɨɦɨɪɮɧɨɝɨ� ɢ� ɚɧɞɪɨɦɨɪɮɧɨɝɨ� ɩɨɥɨɜɵɯ� ɫɨɦɚɬɨɬɢɩɨɜ��
ɞɨɦɢɧɢɪɭɸɬ� ɩɪɨɹɜɥɟɧɢɹ ɩɚɥɶɰɟɜɨɣ� ɩɪɨɩɨɪɰɢɢ� �'��'�� ɯɚɪɚɤɬɟɪɧɵɟ� ɞɥɹ� ɦɚɫɤɭɥɢɧɧɵɯ�
ɩɪɨɹɜɥɟɧɢɣ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɤɨɪɪɟɥɢɪɭɸɬ� ɫ� ɨɩɪɟɞɟɥɺɧɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɢɧɞɟɤɫɚ�
ɩɨɥɨɜɨɝɨ� ɞɢɦɨɪɮɢɡɦɚ� ɢ� ɜɵɹɜɥɟɧɧɵɯ� ɩɨɥɨɜɵɯ� ɫɨɦɚɬɨɬɢɩɨɜ�� ɜɨ� ɜɫɟɯ� ɬɪɺɯ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɝɪɭɩɩɚɯ�� ɉɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ� �'��'� ɩɨ� ɦɟɬɨɞɢɤɟ�
-� Ɍ� 0DQQLQJ� ɜ� ɫɨɜɪɟɦɟɧɧɨɣ� ɫɩɨɪɬɢɜɧɨɣ� ɦɟɞɢɰɢɧɟ� ɢ� ɦɨɪɮɨɥɨɝɢɢ�� ɞɚɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ� ɫɩɨɪɬɫɦɟɧɨɤ� ɫ� ɜɪɨɠɞɟɧɧɵɦɢ� ɩɪɢɡɧɚɤɚɦɢ�
ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ� ɜ� ɫɩɨɪɬɢɜɧɨɦ� ɨɬɛɨɪɟ� ɢ� ɬɪɟɧɢɪɨɜɨɱɧɨɦ� ɩɪɨɰɟɫɫɟ�� ɉɪɨɜɟɞɺɧɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɡɧɚɱɟɧɢɣ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ� ɩɨ� -� Ɍ� 0DQQLQJ� ��'��'�� ɜ�
ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɠɟɧɫɤɢɦ� ɛɨɤɫɨɦ�� ɞɨɤɚɡɵɜɚɟɬ� ɰɟɧɧɨɫɬɶ� ɢ�
ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɜ�ɫɩɨɪɬɢɜɧɨɣ�ɦɨɪɮɨɥɨɝɢɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɫɩɨɪɬɫɦɟɧɤɢ�� ɩɭɛɟɪɬɚɬɧɵɣ� ɜɨɡɪɚɫɬ�� ɸɧɨɲɟɫɤɢɣ� ɜɨɡɪɚɫɬ�� ȱ�
ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ�ɜɨɡɪɚɫɬ��ɩɚɥɶɰɟɜɨɣ�ɢɧɞɟɤɫ���'��'��ɠɟɧɫɤɢɣ�ɛɨɤɫ��ɩɨɥɨɜɵɟ�ɫɨɦɚɬɨɬɢɩɵ��
ɚɞɚɩɬɚɰɢɹ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ ɢ� ɟɺ� ɫɜɹɡɶ� ɫ� ɜɚɠɧɵɦɢ� ɧɚɭɱɧɵɦɢ� ɢɥɢ� ɩɪɚɤɬɢɱɟɫɤɢɦɢ� ɡɚɞɚɧɢɹɦɢ��
ɂɡɭɱɟɧɢɟ� ɢ� ɚɧɚɥɢɡ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɚɫɩɟɤɬɨɜ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɠɟɧɫɤɨɝɨ� ɫɩɨɪɬɚ� ± ɷɬɨ� ɨɞɧɨ� ɢɡ�
ɩɪɢɨɪɢɬɟɬɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɫɩɨɪɬɢɜɧɨɣ� ɧɚɭɤɢ�� ɍɱɚɫɬɢɟ� ɠɟɧɳɢɧ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɨɜ� ɜ�
ɨɫɜɨɟɧɢɢ� ɫɱɢɬɚɜɲɢɯɫɹ� ɪɚɧɟɟ� ɬɪɚɞɢɰɢɨɧɧɵɦɢ� ɦɭɠɫɤɢɯ� ɜɢɞɨɜ� ɫɩɨɪɬɚ�� ɬɪɟɛɭɟɬ� ɭɝɥɭɛɥɺɧɧɨɝɨ� ɢɡɭɱɟɧɢɹ�
ɮɟɧɨɦɟɧɚ�ɭɫɩɟɯɚ�ɜ�ɧɢɯ��ɭɱɺɧɵɯ�ɪɚɡɧɵɯ�ɫɮɟɪ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɜ�ɱɚɫɬɧɨɫɬɢ ɬɚɤɢɯ��ɤɚɤ�ɚɧɚɬɨɦɵ��ɮɢɡɢɨɥɨɝɢ��
ɫɩɨɪɬɢɜɧɵɟ�ɜɪɚɱɢ�ɢ�ɩɫɢɯɨɥɨɝɢ��ɇɟ�ɨɫɬɚɥɫɹ�ɜ�ɫɬɨɪɨɧɟ�ɢ�ɬɚɤɨɣ�ɩɨɩɭɥɹɪɧɵɣ�ɜ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜɢɞ�ɫɩɨɪɬɚ��
ɤɚɤ� ɠɟɧɫɤɢɣ� ɛɨɤɫ�� Ɂɞɟɫɶ� ɨɫɬɚɺɬɫɹ� ɧɟɜɵɹɫɧɟɧɧɨɣ� ɢ� ɬɪɟɛɭɸɳɟɣ� ɨɫɦɵɫɥɟɧɢɹ� ɩɪɨɛɥɟɦɚ� ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ�
ɫɩɨɪɬɫɦɟɧɨɤ�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɢ� ɫɬɚɧɨɜɥɟɧɢɟ� ɚɞɚɩɬɢɜɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɞɢɧɚɦɢɤɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɭ�
ɫɩɨɪɬɫɦɟɧɨɤ��ɧɟɯɚɪɚɤɬɟɪɧɵɯ�ɞɥɹ�ɧɢɯ��ɧɟ�ɠɟɧɫɤɢɯ�ɩɨɥɨɜɵɯ�ɫɨɦɚɬɨɬɢɩɨɜ�>�������������������@�

ɂɦɟɸɳɢɟɫɹ� ɪɚɡɥɢɱɢɹ� ɡɧɚɱɟɧɢɣ� ɢɧɞɟɤɫɚ� ɩɨɥɨɜɨɝɨ� ɞɢɦɨɪɮɢɡɦɚ� �ɞɚɥɟɟ� ɂɉȾ��� ɚɧɚɬɨɦɨ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɩɨɥɨɜɵɯ�ɫɨɦɚɬɨɬɢɩɚɯ��ɩɨɜɵɲɟɧɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�
ɚɝɪɟɫɫɢɜɧɨɫɬɢ� ɢ� ɜɪɚɠɞɟɛɧɨɫɬɢ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�� ɢɡɭɱɟɧɢɟ� ɢ� ɫɨɡɞɚɧɢɟ� ɧɨɜɵɯ�
ɦɚɪɤɟɪɨɜ� ɞɢɦɨɪɮɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɜ� ɬ�ɱ�� ɢ� ɜ� ɠɟɧɫɤɨɦ� ɛɨɤɫɟ� ± ɜɨɬ� ɞɚɥɟɤɨ� ɧɟ� ɩɨɥɧɵɣ�
ɩɟɪɟɱɟɧɶ�ɜɨɩɪɨɫɨɜ��ɤɚɫɚɸɳɢɣɫɹ�ɧɚɫɭɳɧɵɯ�ɡɚɞɚɱ�ɫɩɨɪɬɢɜɧɨɣ�ɦɟɞɢɰɢɧɵ�>�����������@��ɂɡɭɱɟɧɢɟ�ɢ�ɚɧɚɥɢɡ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɨɞɧɨɝɨ� ɢɡ� ɜɟɞɭɳɢɯ� ɦɚɪɤɟɪɨɜ� ɩɨɥɨɜɨɝɨ� ɞɢɦɨɪɮɢɡɦɚ� ɭ� ɫɩɨɪɬɫɦɟɧɨɜ� ± ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ�
�'��'��ɹɜɢɥɫɹ�ɨɩɪɟɞɟɥɹɸɳɢɦ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�

Ⱥɧɚɥɢɡ� ɩɨɫɥɟɞɧɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɭɛɥɢɤɚɰɢɣ�� ɂɡɭɱɟɧɢɸ� ɜɨɩɪɨɫɚ� ɚɞɚɩɬɢɜɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɨɜɵɯ�� ɜɢɞɨɢɡɦɟɧɺɧɧɵɯ�ɩɨɥɨɜɵɯ� ɫɨɦɚɬɨɬɢɩɨɜ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�
ɩɨɫɜɹɳɟɧɨ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ� ɪɚɛɨɬ�� ɤɚɤ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ�� ɬɚɤ� ɢ� ɡɚɪɭɛɟɠɧɵɯ�
ɭɱɟɧɵɯ�� Ɍɚɤɠɟ� ɧɟ� ɨɫɥɚɛɟɜɚɟɬ� ɢɧɬɟɪɟɫ� ɤ� ɢɡɭɱɟɧɢɸ� ɞɢɦɨɪɮɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�� ɨɩɪɟɞɟɥɹɟɦɵɯ� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɦɟɬɨɞɚ� ɩɚɥɶɰɟɜɨɣ� ɞɟɪɦɚɬɨɝɥɢɮɢɤɢ� ɢ� ɦɟɬɨɞɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɡɧɚɱɟɧɢɣ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ�
ɩɪɨɩɨɪɰɢɢ� Ɇɷɧɧɢɧɝɚ�� ɜ� ɨɫɨɛɟɧɧɨɫɬɢ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ� ɜ� ɦɚɫɤɭɥɢɧɧɵɯ� ɜɢɞɚɯ� ɫɩɨɪɬɚ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɣ�

� Ȼɭɝɚɟɜɫɤɢɣ�Ʉ��Ⱥ���Ⱦɭɛɚɱɢɧɫɤɢɣ�Ɉ��ȼ���
Ɍɢɬɨɜɚ�Ⱥ��ȼ���Ȼɨɞɧɚɪ�Ⱥ��ɂ�������
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ɫɩɨɪɬɢɜɧɨɣ� ɦɨɪɮɨɥɨɝɢ� ɞɚɧɧɵɣ� ɜɢɞ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɱɧɨ� ɡɚɧɹɥ� ɩɨɡɢɰɢɸ� ɞɨɫɬɨɜɟɪɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ��
ɦɚɪɤɟɪɚ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ�ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ��ɜ�ɜɨɩɪɨɫɚɯ�ɩɪɨɹɜɥɟɧɢɣ�ɩɨɥɨɜɨɝɨ�ɞɢɦɨɪɮɢɡɦɚ�ɭ�ɫɩɨɪɬɫɦɟɧɨɜ�
ɨɛɨɢɯ�ɩɨɥɨɜ�� ɪɚɡɧɨɣ�ɫɩɨɪɬɢɜɧɨɣ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ��ɏɨɬɟɥɨɫɶ�ɛɵ�ɨɬɦɟɬɢɬɶ�ɪɚɛɨɬɵ�ɪɹɞɚ�ɜɟɞɭɳɢɯ�ɚɜɬɨɪɨɜ��
ɤɚɤ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ�� ɬɚɤ� ɢ� ɡɚɪɭɛɟɠɧɵɯ�� ɩɨɫɜɹɬɢɜɲɢɯ� ɫɜɨɢ� ɧɚɭɱɧɵɟ� ɢɡɵɫɤɚɧɢɹ�� ɞɚɧɧɨɦɭ� ɜɨɩɪɨɫɭ��
-�7� 0DQQLQJ�� %� )LQN�� ����� (� +DPSVRQ�� &�/� (OOLV�� &�0� 7HQN�� ����� ȿ� Ⱥ� Ɉɥɟɣɧɢɤ�� ������ �����
Ⱥ� Ⱥ� Ⱦɸɫɟɧɨɜɚ�� ȿ� Ⱥ� Ɉɥɟɣɧɢɤ�� ����� ȼ� Ȼ� Ɇɚɧɞɪɢɤɨɜ�� Ɋ� ɉ� ɋɚɦɭɫɟɜ�� ȿ� ȼ� Ɂɭɛɚɪɟɜɚ�� ȿ� ɋ� Ɋɭɞɚɫɤɨɜɚ��
Ƚ� Ⱥ� Ⱥɞɟɥɶɲɢɧɚ������� ɇ� Ⱦ� ɇɟɧɟɧɤɨ��Ɉ� Ⱥ� Ⱥɛɪɚɦɨɜɚ��ɇ� ȼ� ɑɟɪɧɢɰɵɧɚ��Ɋ� ȼ� Ʉɭɱɢɧ������� ɂ��ɇ� Ɋɹɫɧɚɹ��
Ⱥ� ȼ� ɒɟɜɱɟɧɤɨ�� ɂ� Ⱥ� ɒɟɜɱɟɧɤɨ� ����� Ɇ� Ʌ� Ȼɭɬɨɜɫɤɚɹ�� ȼ� ɇ� Ȼɭɪɤɨɜɚ�� ɘ� ɇ� Ɏɟɞɟɧɨɤ�� �����
Ɏ� Ⱥ� ɑɟɪɧɵɲɨɜɚ�� ɇ� ɂ� Ʉɢɚɦɨɜɚ�� ɇ� Ɇ� ɂɫɥɚɦɨɜɚ�� ����� Ʉ� Ⱥ� Ȼɭɝɚɟɜɫɤɢɣ�� ����� Ɋ� ȼ� Ɉɥɿɣɧɢɤ�� �����
ɋ� ɉ� əɪɨɲɟɜɢɱ�� Ɉ� Ⱦ� ȼɪɭɛɥɟɜɫɤɚɹ�� ����� ɂ� Ⱥ� Ɇɚɪɱɟɧɤɨ�� Ɍ� Ⱥ� Ɇɢɯɚɣɥɨɜɚ�� ������ ȼɨɩɪɨɫɚɦɢ� ɭɪɨɜɧɹ
ɮɢɡɢɱɟɫɤɨɝɨ�ɡɞɨɪɨɜɶɹ�ɢ�ɩɨɞɝɨɬɨɜɤɢ�ɫɩɨɪɬɫɦɟɧɨɤ�ɜ�ɠɟɧɫɤɨɦ�ɛɨɤɫɟ��ɩɨɫɜɹɬɢɥɢ�ɫɜɨɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɬɚɤɢɟ�
ɚɜɬɨɪɵ��ɤɚɤ��ɂ� Ⱥ� Ɇɚɪɱɟɧɤɨ��Ɍ� Ⱥ� Ɇɢɯɚɣɥɨɜɚ������� Ʉ� ȼ� ɀɭɧɟɜɚ��ȿ� ȼ� ɋɬɚɪɤɨɜɚ�������

ɐɟɥɶ� ɪɚɛɨɬɵ�� ɩɪɟɞɫɬɚɜɢɬɶ� ɩɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɢɯ� ɚɧɚɥɢɡ� ɢ� ɩɪɚɤɬɢɱɟɫɤɢɟ�
ɜɵɜɨɞɵ�� ɞɥɹ� ɭɬɨɱɧɟɧɢɹ� ɢ� ɞɨɩɨɥɧɟɧɢɹ� ɭɠɟ� ɢɦɟɸɳɢɯɫɹ� ɞɚɧɧɵɯ�� ɜ� ɚɫɩɟɤɬɟ� ɢɡɭɱɟɧɢɹ� ɢ� ɩɨɧɢɦɚɧɢɹ�
ɩɪɨɛɥɟɦɵ�ɩɨɥɨɜɨɝɨ�ɞɢɦɨɪɮɢɡɦɚ��ɪɚɡɜɢɬɢɹ�ɚɤɬɢɜɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ�ɢ�ɚɞɚɩɬɢɜɧɵɯ�ɩɪɨɰɟɫɫɨɜ
ɭ�ɫɩɨɪɬɫɦɟɧɨɤ�ɜ�ɠɟɧɫɤɨɦ�ɛɨɤɫɟ�

Ɂɚɞɚɱɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ
�� ɉɨɞɨɛɪɚɬɶ� �� ɝɪɭɩɩɵ� ɫɩɨɪɬɫɦɟɧɨɤ� ± ɩɭɛɟɪɬɚɬɧɨɝɨ��ɸɧɨɲɟɫɤɨɝɨ� ɢ� ȱ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ��

ɚɤɬɢɜɧɨ�ɡɚɧɢɦɚɸɳɢɯɫɹ�ɠɟɧɫɤɢɦ�ɛɨɤɫɨɦ�
���Ɉɩɪɟɞɟɥɢɬɶ�ɨɛɴɺɦ�ɢ�ɦɟɬɨɞɨɥɨɝɢɸ�ɩɪɨɜɨɞɢɦɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
�� ɉɪɨɜɟɫɬɢ� ɚɧɚɥɢɡ� ɞɨɫɬɭɩɧɵɯ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɢ� ɡɚɪɭɛɟɠɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɢɧɮɨɪɦɚɰɢɢ� ɩɨ�

ɢɡɭɱɚɟɦɨɣ�ɩɪɨɛɥɟɦɟ�
�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɞɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɺɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɫ�

ɩɨɫɥɟɞɭɸɳɢɦ�ɩɪɢɜɟɞɟɧɢɟɦ�ɜɵɜɨɞɨɜ�
Ɉɫɧɨɜɧɨɣ� ɦɚɬɟɪɢɚɥ� ɢɫɫɥɟɞɨɜɚɧɢɹ� Ⱦɚɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ� ɛɚɡɟ� ɫɩɨɪɬɢɜɧɵɯ�

ɤɥɭɛɨɜ�� ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ� ɜ�ɠɟɧɫɤɨɦ�ɛɨɤɫɟ��ȼ�ɧɺɦ�ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� �� ɝɪɭɩɩɵ� ɫɩɨɪɬɫɦɟɧɨɤ� �Q �����
ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɠɟɧɫɤɢɦ� ɛɨɤɫɨɦ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ�
ɫɩɨɪɬɫɦɟɧɤɢ� ɩɭɛɟɪɬɚɬɧɨɝɨ� ɜɨɡɪɚɫɬɚ� �Q ����� ɸɧɨɲɟɫɤɨɝɨ� �Q ���� ɢ� ȱ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� �Q �����
ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɚɦɢ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɬɚɤɢɟ� ɦɟɬɨɞɵ�� ɤɚɤ� ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ�
ɷɤɫɩɟɪɢɦɟɧɬ�� ɚɧɤɟɬɢɪɨɜɚɧɢɟ�� ɨɫɦɨɬɪ�� ɢɧɬɟɪɜɶɸɢɪɨɜɚɧɢɟ�� ɚɧɚɥɢɡ� ɞɨɫɬɭɩɧɵɯ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɧɚɭɱɧɵɯ� ɢ�
ɧɚɭɱɧɨ�ɦɟɬɨɞɢɱɟɫɤɢɯ ɩɨɫɨɛɢɣ��ɦɟɬɨɞ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɫɬɚɬɢɫɬɢɤɢ�

Ɍɚɤɠɟ�ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ�ɢɡɦɟɪɟɧɢɹ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩɚɯ�ɫɩɨɪɬɫɦɟɧɨɤ�ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɡɧɚɱɟɧɢɣ�ɢɧɞɟɤɫɚ�ɩɨɥɨɜɨɝɨ�ɞɢɦɨɪɮɢɡɦɚ��ɂɉȾ��ɫ�ɨɩɪɟɞɟɥɟɧɢɟɦ�ɬɚɤɢɯ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ��ɤɚɤ�ɲɢɪɢɧɚ�ɩɥɟɱ��ɒɉ��ɢ�ɲɢɪɢɧɚ�ɬɚɡɚ��ɒɌ���ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�ɫɩɨɪɬɫɦɟɧɨɤ�
ɧɚ� ɩɨɥɨɜɵɟ� ɫɨɦɚɬɨɬɢɩɵ� ɩɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ�Ⱦɠ� Ɍɚɧɧɟɪɚ�� Ɍɚɤɠɟ� ɧɚɦɢ� ɩɪɨɢɡɜɨɞɢɥɫɹ� ɪɚɫɱɺɬ� ɩɚɥɶɰɟɜɨɝɨ�
ɢɧɞɟɤɫɚ�� ɤɚɤ� ɨɬɧɨɲɟɧɢɟ� ɞɥɢɧɵ� ɜɬɨɪɨɝɨ� ɢ� ɱɟɬɜɺɪɬɨɝɨ� ɩɚɥɶɰɟɜ� ɤɢɫɬɢ�� ɩɨ� ɦɟɬɨɞɢɤɟ�� ɩɪɟɞɥɨɠɟɧɧɨɣ� ɤ�
ɩɪɚɤɬɢɱɟɫɤɨɦɭ� ɩɪɢɦɟɧɟɧɢɸ� -� Ɍ�0DQQLQJ�� ɤɚɤ� ɩɪɨɫɬɨɝɨ� ɢ� ɞɨɫɬɭɩɧɨɝɨ� ɦɟɬɨɞɚ�ɦɚɪɤɟɪɚ� ɞɢɦɨɪɮɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ�ɢ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ�>�� ������������±��@�

ɉɪɨɢɡɜɨɞɢɥɢɫɶ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɞɥɢɧɵ� ��ɝɨ� ɢ� ��ɝɨ� ɩɚɥɶɰɟɜ� ɧɚ� ɨɛɟɢɯ� ɪɭɤɚɯ� ɨɬ�
ɜɧɭɬɪɟɧɧɟɝɨ� ɤɪɚɹ� ɛɚɡɚɥɶɧɨɝɨ� ɝɪɟɛɧɹ� ɜ� ɨɫɧɨɜɚɧɢɢ� ɩɚɥɶɰɚ� ɞɨ� ɤɨɧɱɢɤɚ� ɩɚɥɶɰɚ� ɛɟɡ� ɞɚɜɥɟɧɢɹ� ɭ� ɤɚɠɞɨɝɨ�
ɭɱɚɫɬɧɢɤɚ�� Ʉɚɠɞɵɣ� ɩɚɥɟɰ� ɛɵɥ� ɢɡɦɟɪɟɧ� ɞɜɚɠɞɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ� �ɫ�
ɬɨɱɧɨɫɬɶɸ� ���� ɦɦ��� ɋɱɢɬɚɥɨɫɶ�� ɟɫɥɢ� ɩɚɥɶɰɟɜɨɣ� ɢɧɞɟɤɫ� �'��'� ɦɟɧɟɟ� ����� ɷɬɨ� ɦɭɠɫɤɨɣ� ɬɢɩ� ɤɢɫɬɢ�� ɚ�
ɡɧɚɱɟɧɢɹ�ɨɬ������ɞɨ�����± ɠɟɧɫɤɢɣ�ɬɢɩ�

ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɡɧɚɱɟɧɢɣ�ɩɚɥɶɰɟɜɨɝɨ�ɢɧɞɟɤɫɚ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩɚɯ�ɫɩɨɪɬɫɦɟɧɨɤ�
ɧɚɦɢ�ɭɱɢɬɵɜɚɥɨɫɶ��ɱɬɨ�ɞɥɹ�ɠɟɧɳɢɧ�ɫɨɨɬɧɨɲɟɧɢɟ��'��'�ɫɨɫɬɚɜɥɹɟɬ�����±����>������������������@��Ɂɧɚɱɟɧɢɹ��
ɨɩɪɟɞɟɥɹɟɦɵɟ�ɧɢɠɟ�ɷɬɨɝɨ�ɫɬɚɧɞɚɪɬɚ��ɝɨɜɨɪɹɬ�ɨ�ɩɨɜɵɲɟɧɢɢ�ɭɪɨɜɧɹ�ɬɟɫɬɨɫɬɟɪɨɧɚ�ɭ�ɢɫɫɥɟɞɭɟɦɵɯ�ɠɟɧɳɢɧ��
ɜ�ɬ�ɱ��ɫɩɨɪɬɫɦɟɧɨɤ��ɉɪɢɦɟɧɟɧɢɟ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɫɩɨɪɬɢɜɧɨɣ�ɦɟɞɢɰɢɧɟ�ɢ�ɦɨɪɮɨɥɨɝɢɢ�ɞɚɟɬ�
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜ� ɫɩɨɪɬɢɜɧɨɦ� ɨɬɛɨɪɟ� ɢ� ɬɪɟɧɢɪɨɜɨɱɧɨɦ� ɩɪɨɰɟɫɫɟ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ�
ɫɩɨɪɬɫɦɟɧɨɤ�ɫ�ɜɪɨɠɞɟɧɧɵɦɢ�ɩɪɢɡɧɚɤɚɦɢ�ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ�>������������������@�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ��ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ�ɢɡɦɟɪɟɧɢɣ�ɭ�
ɫɩɨɪɬɫɦɟɧɨɤ��ɜɤɥɸɱɚɜɲɢɯ�ɨɩɪɟɞɟɥɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɲɢɪɢɧɵ�ɩɥɟɱ� �ɛɢɚɤɪɨɦɢɚɥɶɧɵɣ�ɪɚɡɦɟɪ��ɢ�ɲɢɪɢɧɵ�
ɬɚɡɚ��ɛɢɤɪɢɫɬɚɪɧɵɣ�ɪɚɡɦɟɪ���ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ��ɨɬɪɚɠɺɧɧɵɟ�ɜ�ɬɚɛɥ����

ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� ɩɪɨɜɟɞɺɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɦɨɠɧɨ� ɭɬɜɟɪɠɞɚɬɶ�� ɱɬɨ� ɭ�
ɫɩɨɪɬɫɦɟɧɨɤ� ɜɫɟɯ� ɬɪɺɯ� ɝɪɭɩɩ� ɩɨɤɚɡɚɬɟɥɢ� ɲɢɪɢɧɵ� ɩɥɟɱ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɪɟɜɵɲɚɸɬ� ɪɚɡɦɟɪɵ� ɲɢɪɢɧɵ� ɢɯ�
ɬɚɡɚ�� ɉɪɢ� ɷɬɨɦ�� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɡɧɚɱɟɧɢɹ� ɲɢɪɢɧɵ� ɬɚɡɚ� ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɨɛɳɟɩɪɢɡɧɚɧɧɵɦ�
ɚɧɚɬɨɦɢɱɟɫɤɢɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɧɨɪɦɚɥɶɧɵɯ�ɪɚɡɦɟɪɨɜ�ɒɌ��GLVWDQFLD�FULVWDUXP���ɪɚɜɧɹɸɳɟɝɨɫɹ�������ɫɦ�>������
��� ���� ��@�� ɉɨ� ɩɨɥɭɱɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɒɉ ɢ� ɒɌ�� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɡɧɚɱɟɧɢɹ� ɂɉȾ� ɫ� ɜɵɞɟɥɟɧɢɟɦ�
ɩɨɥɨɜɵɯ�ɫɨɦɚɬɨɬɢɩɨɜ��Ⱦɚɧɧɵɟ�ɨ�ɩɨɥɭɱɟɧɧɵɯ�ɩɨɥɨɜɵɯ�ɫɨɦɚɬɨɬɢɩɚɯ�ɭ�ɫɩɨɪɬɫɦɟɧɨɤ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩ��
ɨɬɪɚɠɟɧɵ�ɜ�ɬɚɛɥ����



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

��

ȀȎȏșȖȤȎ��

ǮțȠȞȜȝȜȚȓȠȞȖȥȓȟȘȖȓ�ȝȜȘȎȕȎȠȓșȖ�
Ȑ�ȖȟȟșȓȒȡȓȚȩȣ�ȑȞȡȝȝȎȣ

ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɩɨɤɚɡɚɬɟɥɹ

ɒɢɪɢɧɚ�ɩɥɟɱ��
�ɫɦ�

ɒɢɪɢɧɚ�ɬɚɡɚ��
�ɫɦ�

ɋɩɨɪɬɫɦɟɧɤɢ�ɩɭɛɟɪɬɚɬɧɨɝɨ�ɜɨɡɪɚɫɬɚ�
�Q ���

����������� ����������

ɋɩɨɪɬɫɦɟɧɤɢ�ɸɧɨɲɟɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ�
�Q ���

���������� ����������

ɋɩɨɪɬɫɦɟɧɤɢ�
�Q ���

ȱ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ
���������� ����������

ȀȎȏșȖȤȎ��

ǽȜȘȎȕȎȠȓșȖ�ȞȎȟȝȞȓȒȓșȓțȖȭ�ȟȝȜȞȠȟȚȓțȜȘ�
ȝȜ�ȝȜșȜȐȩȚ�ȟȜȚȎȠȜȠȖȝȎȚ

ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɩɨɤɚɡɚɬɟɥɹ

Ƚɢɧɟɤɨɦɨɪɮɧɵɣ
ɩɨɥɨɜɨɣ�
ɫɨɦɚɬɨɬɢɩ

Ɇɟɡɨɦɨɪɮɧɵɣ�
ɩɨɥɨɜɨɣ�ɫɨɦɚɬɨɬɢɩ

Ⱥɧɞɪɨɦɨɪɮɧɵɣ�
ɩɨɥɨɜɨɣ�ɫɨɦɚɬɨɬɢɩ

ɋɩɨɪɬɫɦɟɧɤɢ�ɩɭɛɟɪɬɚɬɧɨɝɨ�
ɜɨɡɪɚɫɬɚ��Q ���

������������
ɫɩɨɪɬɫɦɟɧɨɤ

�����������
ɫɩɨɪɬɫɦɟɧɤɢ

±

ɋɩɨɪɬɫɦɟɧɤɢ�ɸɧɨɲɟɫɤɨɝɨ�
ɜɨɡɪɚɫɬɚ��Q ���

�����������
ɫɩɨɪɬɫɦɟɧɤɢ

�����������
ɫɩɨɪɬɫɦɟɧɨɤ

�����������
ɫɩɨɪɬɫɦɟɧɤɢ

ɋɩɨɪɬɫɦɟɧɤɢ�ȱ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ�

�Q ���
±

�����������
ɫɩɨɪɬɫɦɟɧɨɤ

�����������
ɫɩɨɪɬɫɦɟɧɤɢ

Ⱦɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ�� ɜ� ɤɚɠɞɨɣ� ɢɡ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩ�� ɫ� ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ� ɩɨɥɭɱɟɧɧɵɯ� ɡɧɚɱɟɧɢɣ� ɩɨ� ɜɵɹɜɥɟɧɧɵɦ� ɩɨɥɨɜɵɦ� ɫɨɦɚɬɨɬɢɩɚɦ�
ɫɩɨɪɬɫɦɟɧɨɤ��ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ����

ȀȎȏșȖȤȎ��

ǵțȎȥȓțȖȭ�ȝȎșȪȤȓȐȜȑȜ�ȖțȒȓȘȟȎ��'��'
Ȑ�ȖȟȟșȓȒȡȓȚȩȣ�ȑȞȡȝȝȎȣ

ɇɚɢɦɟɧɨɜɚɧɢɟ�
ɩɨɤɚɡɚɬɟɥɹ

Ƚɢɧɟɤɨɦɨɪɮɧɵɣ�
ɩɨɥɨɜɨɣ�ɫɨɦɚɬɨɬɢɩ

Ɇɟɡɨɦɨɪɮɧɵɣ�ɩɨɥɨɜɨɣ�
ɫɨɦɚɬɨɬɢɩ

Ⱥɧɞɪɨɦɨɪɮɧɵɣ�
ɩɨɥɨɜɨɣ�ɫɨɦɚɬɨɬɢɩ

ɋɩɨɪɬɫɦɟɧɤɢ�
ɩɭɛɟɪɬɚɬɧɨɝɨ�
ɜɨɡɪɚɫɬɚ��Q ���

�����������
������������
ɫɩɨɪɬɫɦɟɧɨɤ

�����������
�����������ɫɩɨɪɬɫɦɟɧɤɢ ±

ɋɩɨɪɬɫɦɟɧɤɢ�
ɸɧɨɲɟɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ�

�Q ���

����������
�����������
ɫɩɨɪɬɫɦɟɧɤɢ

�����������
�����������
ɫɩɨɪɬɫɦɟɧɨɤ

�����������
�����������
ɫɩɨɪɬɫɦɟɧɤɢ

ɋɩɨɪɬɫɦɟɧɤɢ�ȱ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�
ɜɨɡɪɚɫɬɚ��Q ���

±
�����������
�����������
ɫɩɨɪɬɫɦɟɧɨɤ

�����������
�����������
ɫɩɨɪɬɫɦɟɧɤɢ

Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɩɚɥɶɰɟɜɨɝɨ�ɢɧɞɟɤɫɚ�ɩɨ�-� Ɍ�0DQQLQJ���'��'���ɞɨɫɬɨɜɟɪɧɨ��ɪ � ������
ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɭ�ɫɩɨɪɬɫɦɟɧɨɤ�ɩɭɛɟɪɬɚɬɧɨɝɨ�ɢ�ɸɧɨɲɟɫɤɨɝɨ�ɜɨɡɪɚɫɬɨɜ��ɨɬɧɟɫɺɧɧɵɯ��ɩɨ�ɡɧɚɱɟɧɢɹɦ�ɂɉȾ�ɤ�
ɝɢɧɟɤɨɦɨɪɮɧɨɦɭ�ɩɨɥɨɜɨɦɭ�ɫɨɦɚɬɨɬɢɩɭ��ɨɩɪɟɞɟɥɹɸɬɫɹ�ɮɟɦɢɧɧɵɟ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɡɧɚɱɟɧɢɹ��ɨɬ������ɞɨ�
����� >��� ��� ��� ���� �����@�� ȼɨ� ɜɫɟɯ� ɬɪɺɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ�� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ� ɫ� ɦɟɡɨɦɨɪɮɧɵɦ� ɩɨɥɨɜɵɦ�
ɫɨɦɚɬɨɬɢɩɨɦ��ɨɩɪɟɞɟɥɟɧɵ�ɡɧɚɱɟɧɢɹ�ɩɚɥɶɰɟɜɨɝɨ�ɢɧɞɟɤɫɚ��ɛɥɢɡɤɢɟ�ɤ�ɩɪɨɦɟɠɭɬɨɱɧɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ��ɦɟɠɞɭ�
ɧɢɠɧɢɦɢ� ɦɢɧɢɦɚɥɶɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɮɟɦɢɧɧɨɝɨ� ɬɢɩɚ�� ɢ� ɧɚɱɚɥɶɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɦɚɫɤɭɥɢɧɧɨɝɨ� ɬɢɩɚ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɡɨɦɨɪɮɢɢ�� ɩɨ� ɤɪɢɬɟɪɢɹɦ� ɂɉȾ�� ɂ�� ɧɚɤɨɧɟɰ�� ɜ� ɝɪɭɩɩɚɯ�
ɸɧɨɲɟɫɤɨɝɨ� ɢ� ȱ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɜ� ɤɨɬɨɪɵɯ� ɛɵɥɢ� ɭɫɬɚɧɨɜɥɟɧɵ� ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɢɰɵ�
ɜɵɪɚɠɟɧɧɨɝɨ� ɚɧɞɪɨɦɨɪɮɧɨɝɨ� ɩɨɥɨɜɨɝɨ� ɫɨɦɚɬɨɬɢɩɚ�� ɩɨɥɭɱɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ� ɧɢɠɟ�



ǯǥǼǺǳȃǮǻǥȅǻǥ��ǽǳǲǮǱǼǱǥȅǻǥ��ǺǳǲǶǸǼ�ǯǥǼǹǼǱǥȅǻǥ�ȀǮ�ǽǿǶȃǼǹǼǱǥȅǻǥ�ǮǿǽǳǸȀǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

��

ɩɨɤɚɡɚɬɟɥɹ� ������ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɦɚɫɤɭɥɢɧɧɨɦɭ� ɬɢɩɭ� ɢ�� ɤɨɪɪɟɥɢɪɭɸɬ ɫ� ɨɩɪɟɞɟɥɺɧɧɵɦ� ɭ� ɧɢɯ�
ɚɧɞɪɨɦɨɪɮɧɵɦ�ɩɨɥɨɜɵɦ�ɫɨɦɚɬɨɬɢɩɨɦ�

ɉɪɨɜɟɞɺɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɡɧɚɱɟɧɢɣ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ� ɩɨ� -� Ɍ�0DQQLQJ�
��'��'�� ɜ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɠɟɧɫɤɢɦ� ɛɨɤɫɨɦ�� ɞɨɤɚɡɵɜɚɟɬ� ɰɟɧɧɨɫɬɶ� ɢ�
ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɜ�ɫɩɨɪɬɢɜɧɨɣ�ɦɨɪɮɨɥɨɝɢɢ�>���������������±��@�

ȼɵɜɨɞɵ
�� ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɭ�ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɱɢɫɥɚ�ɫɩɨɪɬɫɦɟɧɨɤ�ɜɨ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ�

ɢ� ɨɫɨɛɟɧɧɨ�� ɭ� ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɢɰ� ɦɟɡɨɦɨɪɮɧɨɝɨ� ɢ� ɚɧɞɪɨɦɨɪɮɧɨɝɨ� ɩɨɥɨɜɵɯ ɫɨɦɚɬɨɬɢɩɨɜ�� ɞɨɦɢɧɢɪɭɸɬ�
ɩɨɤɚɡɚɬɟɥɢ ɩɚɥɶɰɟɜɨɣ�ɩɪɨɩɨɪɰɢɢ��'��'��ɯɚɪɚɤɬɟɪɧɵɟ�ɞɥɹ�ɦɚɫɤɭɥɢɧɧɵɯ�ɩɪɨɹɜɥɟɧɢɣ�

�� ȼɨ� ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ� ɞɨɦɢɧɢɪɭɸɬ ɫɩɨɪɬɫɦɟɧɤɢ� ɫ� ɦɟɡɨɦɨɪɮɧɵɦ� ± ��� ������ ��� ɢ�
ɚɧɞɪɨɦɨɪɮɧɵɦ� ± �� ������ ��� ɩɨɥɨɜɵɦɢ� ɫɨɦɚɬɨɬɢɩɚɦɢ�� ɩɪɢ� ɧɚɥɢɱɢɢ� ��� ������ ���� ɫ� ɩɨɤɚ� ɟɳɺ�
ɫɨɯɪɚɧɺɧɧɵɦ�ɭ�ɧɢɯ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦ�ɝɢɧɟɤɨɦɨɪɮɧɵɦ�ɩɨɥɨɜɵɦ�ɫɨɦɚɬɨɬɢɩɨɦ�

���ȼɵɹɜɥɟɧɧɵɟ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɧɚ�ɮɨɧɟ�ɢɧɜɟɪɫɢɣ�ɡɧɚɱɟɧɢɣ�ɩɨɥɨɜɨɝɨ�ɞɢɦɨɪɮɢɡɦɚ�
ɜɨ� ɜɫɟɯ� ɬɪɺɯ� ɝɪɭɩɩɚɯ� ɜ� ɫɬɨɪɨɧɭ�ɦɟɡɨɦɨɪɮɧɨɝɨ�ɢ� ɚɧɞɪɨɦɨɪɮɧɨɝɨ�ɩɨɥɨɜɵɯ� ɫɨɦɚɬɨɬɢɩɨɜ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ��
ɞɚɺɬ� ɨɫɧɨɜɚɧɢɟ� ɞɭɦɚɬɶ� ɨ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɢɡɦɟɧɟɧɢɹɯ� ɜ� ɨɪɝɚɧɢɡɦɚɯ� ɫɩɨɪɬɫɦɟɧɨɤ��
ɨɛɭɫɥɨɜɥɟɧɧɵɯ�ɢɧɬɟɧɫɢɜɧɵɦɢ�ɮɢɡɢɱɟɫɤɢɦɢ�ɧɚɝɪɭɡɤɚɦɢ�

�� ɉɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɚɥɶɰɟɜɨɝɨ� ɢɧɞɟɤɫɚ� �'��'� ɩɨ� ɦɟɬɨɞɢɤɟ� -� Ɍ� 0DQQLQJ� ɜ
ɫɨɜɪɟɦɟɧɧɨɣ� ɫɩɨɪɬɢɜɧɨɣ� ɦɟɞɢɰɢɧɟ� ɢ� ɦɨɪɮɨɥɨɝɢɢ� ɞɚɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜ� ɫɩɨɪɬɢɜɧɨɦ�
ɨɬɛɨɪɟ� ɢ� ɬɪɟɧɢɪɨɜɨɱɧɨɦ� ɩɪɨɰɟɫɫɟ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ� ɫɩɨɪɬɫɦɟɧɨɤ� ɫ� ɜɪɨɠɞɟɧɧɵɦɢ� ɩɪɢɡɧɚɤɚɦɢ�
ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ�

ɉɟɪɫɩɟɤɬɢɜɵ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɞɚɧɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɫɨɫɬɨɹɬ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ� ɰɢɤɥɚ�� ɹɜɥɟɧɢɣ� ɝɢɩɟɪɚɧɞɪɨɝɟɧɢɢ� ɢ� ɧɚɪɭɲɟɧɢɣ� ɝɨɪɦɨɧɚɥɶɧɨɝɨ� ɛɚɥɚɧɫɚ� ɭ�
ɫɩɨɪɬɫɦɟɧɨɤ��ɡɚɧɢɦɚɸɳɢɯɫɹ�ɤɨɧɬɚɤɬɧɵɦɢ ɟɞɢɧɨɛɨɪɫɬɜɚɦɢ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� Ȼɭɝɚɟɜɫɤɢɣ Ʉ� Ⱥ��ɂɡɭɱɟɧɢɟ�ɩɚɥɶɰɟɜɨɝɨ�ɢɧɞɟɤɫɚ�ɢ�ɩɪɨɹɜɥɟɧɢɣ�ɩɨɥɨɜɨɝɨ�ɞɢɦɨɪɮɢɡɦɚ�ɭ�ɜɨɥɟɣɛɨɥɢɫɬɨɤ�
��Ʉ� Ⱥ� Ȼɭɝɚɟɜɫɤɢɣ����Ⱥɤɬɭɚɥɶɧɵɟ�ɧɚɭɱɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ��± ������± ʋ���±��������±
ɋ����±���

�� Ȼɭɬɨɜɫɤɚɹ Ɇ� Ʌ�� ɉɚɥɶɰɟɜɨɣ� ɢɧɞɟɤɫ� ɤɚɤ� ɢɧɞɢɤɚɬɨɪ� ɩɪɟɧɚɬɚɥɶɧɨɣ� ɚɧɞɪɨɝɟɧɢɡɚɰɢɢ� ɢ� ɟɝɨ� ɫɜɹɡɶ� ɫ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ� ɢ� ɩɨɜɟɞɟɧɱɟɫɤɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɱɟɥɨɜɟɤɚ� �� Ȼɭɬɨɜɫɤɚɹ Ɇ� Ʌ��� Ȼɭɪɤɨɜɚ ȼ� ɇ���
Ɏɟɞɟɧɨɤ ɘ� ɇ�����ɗɬɧɨɝɪɚɮɢɱɟɫɤɨɟ�Ɉɛɨɡɪɟɧɢɟ��± ������± ʋ����± ɋ����±����

�� Ⱦɸɫɟɧɨɜɚ Ⱥ� Ⱥ�� ɋɨɦɚɬɨɬɢɩɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɷɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɩɨɪɬɫɦɟɧɨɤ��
ɡɚɧɢɦɚɸɳɢɯɫɹ� ɛɨɪɶɛɨɣ� ɢ� ɛɨɤɫɨɦ ��Ⱥ� Ⱥ� Ⱦɸɫɟɧɨɜɚ�� ȿ� Ⱥ� Ɉɥɟɣɧɢɤ� ��� ɍɱɟɧɵɟ� ɡɚɩɢɫɤɢ� ɭɧɢɜɟɪɫɢɬɟɬɚ�
ɢɦɟɧɢ�ɉ� Ɏ� Ʌɟɫɝɚɮɬɚ��± ������± ʋ���������± ɋ�����±�����

�� ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɥɨɡɚɜɢɫɢɦɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɫɩɨɪɬɫɦɟɧɨɤ��ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɢɰ�ɮɟɦɢɧɧɵɯ��ɦɚɤɭɥɢɧɧɵɯ�
ɢ� ɧɟɣɬɪɚɥɶɧɵɯ� ɜɢɞɨɜ� ɫɩɨɪɬɚ� �� ɇ� Ⱦ� ɇɟɧɟɧɤɨ�� Ɉ� Ⱥ� Ⱥɛɪɚɦɨɜɚ�� ɇ� ȼ� ɑɟɪɧɢɰɵɧɚ�� Ɋ� ȼ� Ʉɭɱɢɧ� ���
ɋɨɜɪɟɦɟɧɧɵɟ�ɩɪɨɛɥɟɦɵ�ɧɚɭɤɢ�ɢ�ɨɛɪɚɡɨɜɚɧɢɹ��± ������± ʋ����± ɋ����±���

�� ɀɭɧɟɜɚ Ʉ� ȼ�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɛɨɤɫɨɦ� �� Ʉ� ȼ� ɀɭɧɟɜɚ��
ȿ� ȼ� ɋɬɚɪɤɨɜɚ� ��� ɉɟɪɦɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɝɭɦɚɧɢɬɚɪɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɮɟɞɪɚ�
ɬɟɨɪɢɢ�ɢ�ɦɟɬɨɞɢɤɢ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɵ��± ������± ���ɫ�

�� Ɇɚɧɞɪɢɤɨɜ ȼ� Ȼ�� ȼɥɢɹɧɢɟ� ɡɚɧɹɬɢɣ� ɫɩɨɪɬɨɦ� ɧɚ� ɫɨɦɚɬɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɩɨɥɨɜɨɝɨ� ɞɢɦɨɪɮɢɡɦɚ� ɭ
ɞɟɜɭɲɟɤ�ɪɚɡɧɵɯ�ɬɢɩɨɜ�ɤɨɧɫɬɢɬɭɰɢɢ���ȼ� Ȼ� Ɇɚɧɞɪɢɤɨɜ��Ɋ� ɉ� ɋɚɦɭɫɟɜ��ȿ� ȼ� Ɂɭɛɚɪɟɜɚ��ȿ� ɋ� Ɋɭɞɚɫɤɨɜɚ��
Ƚ� Ⱥ� Ⱥɞɟɥɶɲɢɧɚ����ȼɟɫɬɧɢɤ�ȼɨɥɝȽɆɍ��± ʋ���������± ������± ɋ����±���

�� Ɇɚɪɱɟɧɤɨ ɂ�Ⱥ�� Ʉɨɦɩɥɟɤɫɧɚɹ� ɩɨɞɝɨɬɨɜɤɚ� ɧɚɱɢɧɚɸɳɢɯ� ɫɩɨɪɬɫɦɟɧɨɜ� ɩɨ� ɠɟɧɫɤɨɦɭ� ɛɨɤɫɭ� ��
ɂ� Ⱥ� Ɇɚɪɱɟɧɤɨ�� Ɍ� Ⱥ� Ɇɢɯɚɣɥɨɜɚ� ��� ɎȽȻɈɍ� ȼɈ� ©ɘɠɧɨ�ɍɪɚɥɶɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɝɭɦɚɧɢɬɚɪɧɨ�
ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ȼɵɫɲɚɹ�ɲɤɥɚ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɵ�ɢ�ɫɩɨɪɬɚ��± ������± ���ɫ�

�� Ɉɥɟɣɧɢɤ ȿ� Ⱥ�� ɉɚɥɶɰɟɜɵɟ� ɩɪɨɩɨɪɰɢɢ� ɭ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɫɩɨɪɬɢɜɧɵɦɢ� ɜɢɞɚɦɢ�
ɟɞɢɧɨɛɨɪɫɬɜ�� ɤɚɤ� ɦɚɪɤɟɪ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ� ɦɚɫɤɭɥɢɧɢɡɚɰɢɢ� �� ȿ� Ⱥ� Ɉɥɟɣɧɢɤ� ��� ɍɱɟɧɵɟ� ɡɚɩɢɫɤɢ�
ɭɧɢɜɟɪɫɢɬɟɬɚ�ɢɦɟɧɢ�ɉ� Ɏ� Ʌɟɫɝɚɮɬɚ��± ������± ʋ���������± ɋ����±���

�� Ɉɥɟɣɧɢɤ� ȿ�Ⱥ�� ɉɚɥɶɰɟɜɨɣ� ɢɧɞɟɤɫ� ��'��'�ɭ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɩɚɧɤɪɚɬɢɨɧɨɦ� ɢ� ɛɨɪɶɛɨɣ� ��
ȿ� Ⱥ� Ɉɥɟɣɧɢɤ��Ʉ� Ⱥ� Ȼɭɝɚɟɜɫɤɢɣ����ɍɱɟɧɵɟ�ɡɚɩɢɫɤɢ�ɭɧɢɜɟɪɫɢɬɟɬɚ�Ʌɟɫɝɚɮɬɚ��± ������± ʋ���������

���Ɉɥɿɣɧɢɤ�Ɋ�ȼ��Ɇɨɪɮɨɦɟɬɪɢɱɧɿ�ɝɟɧɟɬɢɱɧɿ�ɦɚɪɤɟɪɢ�ɫɩɨɪɬɢɜɧɨʀ�ɨɛɞɚɪɨɜɚɧɨɫɬɿ�ɥɸɞɢɧɢ���Ɋ�ȼ��Ɉɥɿɣɧɢɤ����
ɇɚɭɤɨɜɢɣ�ɱɚɫɨɩɢɫ�ɇɉɍ�ɿɦɟɧɿ�Ɇ� ɉ� Ⱦɪɚɝɨɦɚɧɨɜɚ��± ������ȼɢɩɭɫɤ��Ʉ���������± ɋ�����±�����

���Ɋɹɫɧɚɹ�ɂ�ɇ��Ɂɧɚɱɟɧɢɟ�ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɨɪɝɚɧɢɡɦɚ� ɫɩɨɪɬɫɦɟɧɨɤ�� ɡɚɧɢɦɚɸɳɢɯɫɹ�
ɛɨɤɫɨɦ���ɂ�ɇ��Ɋɹɫɧɚɹ��Ⱥ�ȼ��ɒɟɜɱɟɧɤɨ��ɂ�Ⱥ��ɒɟɜɱɟɧɤɨ����ɋɩɨɪɬɢɜɧɢɣ�ɜɿɫɧɢɤ�ɉɪɢɞɧɿɩɪɨɜ¶ɹ�� ± ������±
ʋ����± ɋ����������

���ɑɟɪɧɵɲɨɜɚ Ɏ�Ⱥ�� ɉɚɥɶɰɟɜɨɣ� ɢɧɞɟɤɫ� ɫɩɨɪɬɫɦɟɧɨɤ� ɪɚɡɧɨɝɨ� ɭɪɨɜɧɹ� ɫɩɨɪɬɢɜɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ��
Ɏ�Ⱥ� ɑɟɪɧɵɲɨɜɚ��ɇ�ɂ��Ʉɢɚɦɨɜɚ��ɇ�Ɇ��ɂɫɥɚɦɨɜɚ����ȼ�ɦɢɪɟ�ɧɚɭɱɧɵɯ�ɨɬɤɪɵɬɢɣ��± ������± ʋ�������������±
ɋ�����±����



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

��

���əɪɨɲɟɜɢɱ�ɋ�ɉ��ɉɨɥɨɜɨɣ�ɞɢɦɨɪɮɢɡɦ�ɩɚɥɶɰɟɜɨɣ�ɩɪɨɩɨɪɰɢɢ�Ɇɷɧɧɢɧɝɚ���Ⱦ��Ⱦ��ɜ�ɞɟɬɫɤɨɦ�ɢ�ɸɧɨɲɟɫɤɨɦ�
ɜɨɡɪɚɫɬɟ� �� ɋ�ɉ� əɪɨɲɟɜɢɱ�� Ɉ�Ⱦ� ȼɪɭɛɥɟɜɫɤɚɹ� ��� ȼɟɫɟɧɧɢɟ ɚɧɚɬɨɦɢɱɟɫɤɢɟ� ɱɬɟɧɢɹ�� ɫɛɨɪɧɢɤ� ɫɬɚɬɟɣ�
ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ�� ɩɨɫɜɹɳɟɧɧɨɣ� ɩɚɦɹɬɢ� ɞɨɰɟɧɬɚ� Ɇ�Ⱥ�� Ʉɨɥɟɫɨɜɚ�� ��� ɦɚɹ� ����� ɝ�� ��
ȿ�ɋ� Ɉɤɨɥɨɤɭɥɚɤ��ɨɬɜ��ɪɟɞ����Ɏ�Ƚ��Ƚɚɞɠɢɟɜɚ��ɋ�Ⱥ�ɋɢɞɨɪɨɜɢɱ��± Ƚɪɨɞɧɨ���ȽɪȽɆɍ�������± ɋ�����±����

���+DPSVRQ�(��2Q�WKH�UHODWLRQ�EHWZHHQ��'��'�DQG�VH[�GLPRUSKLF�SHUVRQDOLW\�WUDLWV���(��+DPSVRQ��&�/��(OOLV��
&�0��7HQN����$UFKLYHV�RI�6H[XDO�%HKDYLRU��± ������9RO������± ʋ����± 3�����±����

���0DQQLQJ� -�7��'LJLW� UDWLR� ��'��'��� GRPLQDQFH�� UHSURGXFWLYH� VXFFHVV�� DV\PPHWU\�� DQG� VRFLRVH[XDOLW\� LQ� WKH�
%%&�,QWHUQHW�6WXG\� ��-�7��0DQQLQJ��%��)LQN� ���$PHULFDQ�-RXUQDO�RI�+XPDQ�%LRORJ\��± ������± 9RO������±
ʋ ���± 3�����±����

%XJDHYVNLL Ǹ���'XEDFKLQVNLL 2���7LWRYD $���%RGQDU $�

678'<�2)�),1*(5�,1'(;�3(&8/,$5,7,(6�
,1�)(0$/(�%2;(56

7KH� DUWLFOH� SUHVHQWV� WKH� UHVXOWV� RI� VWXG\LQJ� WKH� ILQJHU� LQGH[� YDOXHV� LQ� IHPDOH� ER[HUV� RI�
GLIIHUHQW� DJH� JURXSV�� ,Q� DOO� VWXGLHG� JURXSV� GRPLQDWHG� DWKOHWHV� ZLWK� PHVRPRUSKLF� VH[XDO�
VRPDWRW\SH� ZKRVH� QXPEHU� ZDV� ��� ������ ���� 7KHUH� ZHUH� �� ��������� IHPDOH ER[HUV� ZLWK�
DQGURPRUSKLF� VRPDWRW\SH� DQG� ��� ������ ��� DWKOHWHV� ZKR� SUHVHUYHG� ELRORJLFDOO\� GHWHUPLQHG�
J\QHFRPRUSKLF�VH[XDO�VRPDWRW\SH��7KH�UHYHDOHG�DQWKURSRPHWULF�LQGLFHV�WRJHWKHU�ZLWK�LQYHUVLRQ�RI�
WKH� YDOXHV� RI� VH[XDO� GLPRUSKLVP� LQ� DOO� WKUHH� JURXSV�� WRZDUGV� PHVRPRUSKLF� DQG� DQGURPRUSKLF�
VH[XDO� VRPDWRW\SHV� LQ� IHPDOH� ER[HUV�� JLYHV� UHDVRQ� WR� WKLQN� DERXW� VLJQLILFDQW� DGDSWDWLRQV� LQ� WKH�
DWKOHWHV
�ERGLHV�FDXVHG�E\�LQWHQVH�SK\VLFDO�VWUHVV�

$V�D�UHVXOW�RI�WKH�VWXG\��ZH�GHWHUPLQHG�D�IHDWXUH�FRQFHUQLQJ�WKH�LQFUHDVH�LQ� WKH�IUHTXHQF\�
RI�WKH�IRUPDWLRQ�RI�YDULDQWV�RI�LQYHUVH�QRQ�IHPLQLQH�VRPDWLF�PDQLIHVWDWLRQV�LQ�VH[XDO�VRPDWRW\SHV�
LQ�IHPDOH�DWKOHWHV�ZLWK�GHWHFWDEOH�SDWKRORJLFDO�FKDQJHV�LQ�WKH�YDOXHV�RI�WKH�ILQJHU�LQGH[�

$OO� IHPDOH� ER[HUV� RI� WKH� VWXGLHG� DJH� JURXSV� DQG�� HVSHFLDOO\�� WKH� UHSUHVHQWDWLYHV� RI�
PHVRPRUSKLF� DQG� DQGURPRUSKLF� VH[XDO� VRPDWRW\SHV�PDQLIHVWHG� WKH� ILQJHU� SURSRUWLRQV� �'�� �'�
FKDUDFWHULVWLF�IRU�PDVFXOLQH�DWKOHWHV��7KH�UHVXOWV�DUH�FRUUHODWHG�ZLWK�FHUWDLQ�YDOXHV�RI�WKH�LQGH[�RI�
VH[XDO�GLPRUSKLVP�DQG�UHYHDOHG�VH[XDO�VRPDWRW\SHV�LQ�DOO�WKUHH�VWXG\�JURXSV��$SSOLFDWLRQ�RI�WKH�
PHWKRG� RI� GHWHUPLQLQJ� WKH� ILQJHU� LQGH[� �'�� �'�� DFFRUGLQJ� WR� -�� 7��0DQQLQJ�� LQ�PRGHUQ� VSRUWV�
PHGLFLQH�DQG�PRUSKRORJ\��JLYHV�DQ�DGGLWLRQDO�RSSRUWXQLW\�LQ�VSRUWV�VHOHFWLRQ�DQG�WUDLQLQJ�SURFHVV�
WR� LGHQWLI\� DWKOHWHV� ZLWK� FRQJHQLWDO� VLJQV� RI� PDVFXOLQL]DWLRQ�� 7KH� FRQGXFWHG� UHVHDUFK� RQ� WKH�
GHILQLWLRQ� RI� ILQJHU� LQGH[� YDOXHV� E\� -�Ɍ�� 0DQQLQJ� ��'�� �'�� LQ� IHPDOH� ER[HUV� RI� GLIIHUHQW� DJH�
JURXSV��SURYHV�WKH�YDOXH�DQG�UHOHYDQFH�RI�WKLV�PHWKRG�LQ�VSRUWV�PRUSKRORJ\�

:H�EHOLHYH�WKDW�WKH�LQWHJUDWHG�XVH�RI�WKH�GHILQLWLRQ�RI�ILQJHU�LQGH[�YDOXHV�E\�WKH�PHWKRG�RI�
-� 7� 0DQQLQJ� ��'�� �'��� ZLWK� WKH� MRLQW� GHWHUPLQDWLRQ� RI� VRPDWLF� DQG� SV\FKRORJLFDO� LQGLFHV� LQ�
\RXQJ�DWKOHWHV��KDV�DQ�LPSRUWDQW�GLDJQRVWLF�VLJQLILFDQFH�LQ�VHOHFWLRQ�IRU�PRGHUQ�ZRPHQ
V�VSRUWV��
:H�DGKHUH�WR�WKH�RSLQLRQ�WKDW�WKLV�FRPELQDWLRQ�RI�VWXGLHV�VKRXOG�EH�SHUIRUPHG�LQ�JLUOV�RI�SXEHUWDO�
DJH��WDNLQJ�LQWR�DFFRXQW�WKHLU�LQGLYLGXDO�FKDUDFWHULVWLFV�RI�G\QDPLFV�DQG�WKH�VWDJH�RI�SXEHUW\�

7KLV� ZLOO� DOORZ� WKH� FRDFKLQJ� VWDII� WRJHWKHU� ZLWK� VSRUWV� GRFWRUV� WR� FDUU\� RXW� PRUH�
GLIIHUHQWLDWHG� VHOHFWLRQ� IRU� SDUWLFLSDWLRQ� LQ� VSRUWV�� DQG� WR� DFKLHYH� PRUH� VLJQLILFDQW� UHVXOWV� LQ�
IXWXUH�

.H\�ZRUGV� IHPDOH� DWKOHWHV�� SXEHUWDO� DJH�� DGROHVFHQFH�� WKH� ILUVW� UHSURGXFWLYH� DJH� ILQJHU�
LQGH[���'��'��IHPDOH�ER[LQJ��VH[XDO�VRPDWRW\SHV��DGDSWDWLRQ�

ɋɬɚɬɬɹ�ɧɚɞɿɣɲɥɚ�ɞɨ�ɪɟɞɚɤɰɿʀ������������ɪ�


