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ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɛɿɨɪɟɫɭɪɫɿɜ�ɿ�ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ�ɍɤɪɚʀɧɢ��ɦ�Ʉɢʀɜ��ɍɤɪɚʀɧɚ
ɋɢɧɬɟɡ� ɦɨɞɚɥɶɧɨɝɨ� ɤɟɪɭɜɚɧɧɹ� ɛɚɝɚɬɨɜɢɦɿɪɧɢɦɢ� ɥɿɧɿɣɧɢɦɢ� ɫɢɫɬɟɦɚɦɢ� ɡ�
ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɥɿɧɿɣɧɢɯ�ɦɚɬɪɢɱɧɢɯ�ɧɟɪɿɜɧɨɫɬɟɣ�

Ⱦɚɽɬɶɫɹ�ɪɨɡɜ¶ɹɡɨɤ��ɡɚɞɚɱɿ�ɩɨɛɭɞɨɜɢ�ɦɨɞɚɥɶɧɢɯ�ɪɟɝɭɥɹɬɨɪɿɜ�ɞɥɹ�ɥɿɧɿɣɧɢɯ�ɛɚɝɚɬɨɜɢɦɿɪɧɢɯ�ɫɢɫɬɟɦ��
ɳɨ� ɡɚɛɟɡɩɟɱɭɸɬɶ�'�� ɫɬɿɣɤɿɫɬɶ� �ɚɫɢɦɩɬɨɬɢɱɧɭ� ɫɬɿɣɤɿɫɬɶ�� ɨɛ
ɽɤɬɚ� ɤɟɪɭɜɚɧɧɹ�� Ʉɟɪɭɜɚɧɧɹ� � ɩɪɟɞɫɬɚɜɥɟɧɨ� ɭ�
ɜɢɝɥɹɞɿ� ɪɟɝɭɥɹɬɨɪɿɜ��ɳɨ� ɡɚɛɟɡɩɟɱɭɸɬɶ� ɡɜɨɪɨɬɧɢɣ� ɡɜ
ɹɡɨɤ� ɡɚ� ɜɢɯɨɞɨɦ� ɨɛ
ɽɤɬɚ� ɤɟɪɭɜɚɧɧɹ�� ɿ� ɜɢɤɨɪɢɫɬɨɜɭɽ�
ɫɩɨɫɬɟɪɿɝɚɱɿ� Ʌɭɟɧɛɟɪɝɟɪɚ� ɩɨɜɧɨɝɨ� ɿ� ɡɧɢɠɟɧɨɝɨ� ɩɨɪɹɞɤɭ�� Ⱦɥɹ� ɨɛɱɢɫɥɟɧɧɹ� ɦɚɬɪɢɰɶ� ɪɟɝɭɥɹɬɨɪɿɜ�
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɬɟɯɧɿɤɚ� ɥɿɧɿɣɧɢɯ� ɦɚɬɪɢɱɧɢɯ� ɧɟɪɿɜɧɨɫɬɟɣ� ɿ� ɭɡɚɝɚɥɶɧɟɧɧɹ� ɩɨɧɹɬɬɹ� ɫɬɿɣɤɨɫɬɿ� ɡɚ�
Ʌɹɩɭɧɨɜɢɦ� �'� �� ɫɬɿɣɤɿɫɬɶ��� ɇɚɜɟɞɟɧɿ� ɬɟɨɪɟɦɢ�� ɳɨ� ɞɚɸɬɶ� ɧɟɨɛɯɿɞɧɿ� ɿ� ɞɨɫɬɚɬɧɿ� ɭɦɨɜɢ� '� �� ɫɬɿɣɤɨɫɬɿ�
ɤɟɪɨɜɚɧɨʀ�ɫɢɫɬɟɦɢ��

ȼ� ɪɨɛɨɬɿ� ɞɚɽɬɶɫɹ� ɤɨɧɫɬɪɭɤɬɢɜɧɢɣ� ɪɨɡɜ¶ɹɡɨɤ� ɡɚɞɚɱɿ� ɫɢɧɬɟɡɭ� '� �� ɫɬɚɛɿɥɿɡɭɜɚɥɶɧɢɯ� �ɦɨɞɚɥɶɧɢɯ��
ɪɟɝɭɥɹɬɨɪɿɜ� ɡɚ� ɜɢɦɿɪɸɜɚɧɢɦ� ɜɢɯɨɞɨɦ� ɨɛ
ɽɤɬɚ� ɤɟɪɭɜɚɧɧɹ�� ɡɚɫɧɨɜɚɧɢɣ� ɧɚ� ɩɨɛɭɞɨɜɿ� ɫɩɨɫɬɟɪɿɝɚɱɿɜ� ɫɬɚɧɭ�
ɨɛ
ɽɤɬɚ� ɩɟɜɧɨɝɨ� ɩɨɪɹɞɤɭ�� Ɋɨɡɜ¶ɹɡɨɤ� ɨɬɪɢɦɚɧɨ� ɧɚ� ɨɫɧɨɜɿ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɬɟɨɪɿʀ� ɥɿɧɿɣɧɢɯ� ɦɚɬɪɢɱɧɢɯ�
ɧɟɪɿɜɧɨɫɬɟɣ� �/0,��� Ⱦɥɹ� ɱɢɫɟɥɶɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ� ɨɬɪɢɦɚɧɢɯ� ɦɨɞɚɥɶɧɢɯ� ɪɟɝɭɥɹɬɨɪɿɜ� ɦɨɠɧɚ�
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɟɮɟɤɬɢɜɧɿ�ɦɟɬɨɞɢ�ɨɩɭɤɥɨʀ�ɨɩɬɢɦɿɡɚɰɿʀ�ɿ�ɜɿɞɩɨɜɿɞɧɟ�ɩɪɨɝɪɚɦɧɟ�ɡɚɛɟɡɩɟɱɟɧɧɹ��ɹɤɟ�ɜɯɨɞɢɬɶ�
ɞɨ�ɪɹɞɭ�ɩɚɤɟɬɿɜ�ɩɪɢɤɥɚɞɧɢɯ�ɩɪɨɝɪɚɦ��ɡɨɤɪɟɦɚ��ɜ�ɫɢɫɬɟɦɭ�0DW/DE���

Ɉɩɢɫɭɸɬɶɫɹ�ɦɟɬɨɞɢ� ɪɨɡɜ¶ɹɡɚɧɧɹ� ɧɟ� ɬɿɥɶɤɢ� ɩɪɹɦɨʀ� ɡɚɞɚɱɿ� ɦɨɞɚɥɶɧɨɝɨ� ɤɟɪɭɜɚɧɧɹ�� ɤɨɥɢ� ɜɢɛɨɪɨɦ�
ɩɚɪɚɦɟɬɪɿɜ� ɪɟɝɭɥɹɬɨɪɚ� ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ� ɡɛɿɝ� ɤɨɪɟɧɿɜ� ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝɨ� ɪɿɜɧɹɧɧɹ� ɡɚɦɤɧɟɧɨʀ� ɫɢɫɬɟɦɢ� ɡ�
ɩɨɩɟɪɟɞɧɶɨ� ɡɚɞɚɧɢɦ�ɧɚɛɨɪɨɦ�ɤɨɦɩɥɟɤɫɧɢɯ�ɱɢɫɟɥ��ɪɨɡɬɚɲɨɜɚɧɢɯ� ɜ� ɥɿɜɿɣ�ɱɚɫɬɢɧɿ� ɤɨɦɩɥɟɤɫɧɨʀ� ɩɥɨɳɢɧɢ��
ɚɥɟ� ɿ� ɿɧɲɢɯ� ɡɚɞɚɱ� ɦɨɞɚɥɶɧɨɝɨ� ɪɟɝɭɥɸɜɚɧɧɹ�� ɜ� ɹɤɢɯ� ɜɢɦɨɝɚ� ɬɨɱɧɨɝɨ� ɪɨɡɦɿɳɟɧɧɹ� ɤɨɪɟɧɿɜ� ɜ� ɥɿɜɿɣ�
ɤɨɦɩɥɟɤɫɧɨʀ� ɩɿɜɩɥɨɳɢɧɿ� ɜɠɟ� ɧɟ� ɧɚɤɥɚɞɚɽɬɶɫɹ�� ɚ� ɩɨɬɪɿɛɧɚ� ɥɢɲɟ� ʀɯ� ɩɪɢɧɚɥɟɠɧɿɫɬɶ� ɞɨ� ɞɟɹɤɢɯ� ɡɚɞɚɧɢɯ�
ɨɛɥɚɫɬɟɣ�� Ɍɚɤɿ� ɨɛɥɚɫɬɿ�� ɨɩɢɫɚɧɿ� ɫɢɫɬɟɦɨɸ� ɥɿɧɿɣɧɢɯ� ɦɚɬɪɢɱɧɢɯ� ɧɟɪɿɜɧɨɫɬɟɣ�� � ɧɚɡɢɜɚɸɬɶɫɹ� /0,��
ɨɛɥɚɫɬɹɦɢ��
ɞɢɧɚɦɿɱɧɚ� ɫɢɫɬɟɦɚ�� ɦɨɞɚɥɶɧɟ� ɤɟɪɭɜɚɧɧɹ�� ɪɟɝɭɥɹɬɨɪɢ�� '� �� ɫɬɿɣɤɿɫɬɶ�� ɫɩɨɫɬɟɪɿɝɚɱɿ� Ʌɭɟɧɛɟɪɝɟɪɚ��
ɥɿɧɿɣɧɿ�ɦɚɬɪɢɱɧɿ�ɧɟɪɿɜɧɨɫɬɿ��ɤɪɨɧɟɤɟɪɨɜɢɣ�ɞɨɛɭɬɨɤ�ɦɚɬɪɢɰɶ�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG�������������

ɍȾɄ������������

Ⱦ�Ɇ��Ʌɭɠɤɨɜ��ɚɫɩ���ɋ�ȱ��Ɉɫɚɞɱɢɣ��ɩɪɨɮ���ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��Ɉ�Ʉ��Ⱦɿɞɢɤ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��
ɧɚɭɤ�
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚʀɧɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɬɟɯɧɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��ɦ��Ʉɪɨɩɢɜɧɢɰɶɤɢɣ��
ɍɤɪɚʀɧɚ��(�PDLO��VUJ����#XNU�QHW�

ȱɞɟɧɬɢɮɿɤɚɰɿɹ� ɥɿɧɟɚɪɢɡɨɜɚɧɨʀ� ɦɨɞɟɥɿ� ɞɢɧɚɦɿɤɢ�
ɤɨɧɬɪɨɥɟɪɚ�ɬɚ�ɬɟɪɦɨɪɟɝɭɥɸɜɚɥɶɧɨɝɨ�ɜɟɧɬɢɥɸ�ɮɿɪɦɢ�
'DQIRVV�ɡɚ�ɞɚɧɢɦɢ�ɩɚɫɢɜɧɨɝɨ�ɟɤɫɩɟɪɢɦɟɧɬɭ�

Ɇɟɬɚ� ɫɬɚɬɬɿ� ɩɨɥɹɝɚɽ� ɭ� ɡɚɛɟɡɩɟɱɟɧɧɿ� ɤɨɧɫɬɪɭɤɬɨɪɿɜ� ɬɚ� ɞɨɫɥɿɞɧɢɤɿɜ� ɪɨɛɨɬɢ� ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɡɚɰɿʀ�
ɩɪɨɰɟɫɭ� ɤɟɪɭɜɚɧɧɹ� ɯɨɥɨɞɢɥɶɧɢɦ� ɨɛɥɚɞɧɚɧɧɹɦ� ɡ� ɨɞɧɢɦ� ɬɟɪɦɨɪɟɝɭɥɸɜɚɥɶɧɢɦ� ɜɟɧɬɢɥɟɦ� ɜɢɯɿɞɧɢɦɢ�
ɞɚɧɢɦɢ�ɩɪɨ�ɥɿɧɟɚɪɢɡɨɜɚɧɭ�ɦɨɞɟɥɶ�ɞɢɧɚɦɿɤɢ�ɤɨɧɬɪɨɥɟɪɚ�ɪɚɡɨɦ�ɡ�ɪɟɝɭɥɸɜɚɥɶɧɢɦ�ɨɪɝɚɧɨɦ�� ȱɞɟɧɬɢɮɿɤɚɰɿɹ�
ɜɢɤɨɧɚɧɚ�ɭ�ɬɪɢ�ɟɬɚɩɢ��ɇɚ�ɩɟɪɲɨɦɭ�ɟɬɚɩɿ�ɧɚ�ɨɫɧɨɜɿ�ɞɚɧɢɯ�ɩɚɫɢɜɧɨɝɨ�ɟɤɫɩɟɪɢɦɟɧɬɭ�ɨɞɟɪɠɚɧɿ�ɫɩɟɤɬɪɚɥɶɧɿ�
ɬɚ�ɜɡɚɽɦɧɿ�ɫɩɟɤɬɪɚɥɶɧɿ�ɳɿɥɶɧɨɫɬɿ�ɫɢɝɧɚɥɿɜ��ɇɚ�ɞɪɭɝɨɦɭ�ɟɬɚɩɿ��ɧɚ�ɨɫɧɨɜɿ�ɪɟɡɭɥɶɬɚɬɿɜ�ɩɟɪɲɨɝɨ���ɜɢɡɧɚɱɟɧɿ�
ɩɟɪɟɞɚɬɨɱɧɿ� ɮɭɧɤɰɿʀ� ɟɥɟɦɟɧɬɿɜ� ɫɢɫɬɟɦɢ� ɬɚ� ɮɨɪɦɭɸɱɨɝɨ� ɮɿɥɶɬɪɭ� ɡɚɜɚɞ�� ɇɚ� ɬɪɟɬɶɨɦɭ� ɟɬɚɩɿ� ɜɢɤɨɧɚɧɚ�
ɜɟɪɢɮɿɤɚɰɿɹ� ɪɟɡɭɥɶɬɚɬɿɜ� ɿɞɟɧɬɢɮɿɤɚɰɿʀ�� ɩɪɢ� ɹɤɿɣ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ� ɞɚɧɿ� ɬɚ� ɨɞɟɪɠɚɧɿ�
ɩɟɪɟɞɚɬɨɱɧɿ�ɮɭɧɤɰɿʀ�ɧɚ�ɞɪɭɝɨɦɭ�ɟɬɚɩɿ��
ɯɥɚɞɚɝɟɧɬ��ɜɢɩɚɪɧɢɤ��ɫɬɪɭɤɬɭɪɧɚ�ɫɯɟɦɚ��ɜɟɤɬɨɪ��ɡɛɭɪɟɧɧɹ��ɪɟɝɭɥɹɬɨɪ�
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,661���������������Ɍɟɯɧɿɤɚ�ɜ�ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɦɭ�ɜɢɪɨɛɧɢɰɬɜɿ��ɝɚɥɭɡɟɜɟ�ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ��ɚɜɬɨɦɚɬɢɡɚɰɿɹ��������ɜɢɩ����

���

Ⱦ�Ɇ��Ʌɭɠɤɨɜ��ɚɫɩ���ɋ�ɂ��Ɉɫɚɞɱɢɣ��ɩɪɨɮ���ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��Ⱥ�Ʉ��Ⱦɢɞɵɤ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚɢɧɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��Ʉɪɨɩɢɜɧɢɰɤɢɣ��ɍɤɪɚɢɧɚ
ɂɞɟɧɬɢɮɢɤɚɰɢɹ�ɥɢɧɟɚɪɢɡɨɜɚɧɧɨɣ�ɦɨɞɟɥɢ�ɞɢɧɚɦɢɤɢ�ɤɨɧɬɪɨɥɟɪɚ�ɢ�
ɪɟɦɨɪɟɝɭɥɢɪɭɸɳɟɝɨ�ɜɟɧɬɢɥɹ�ɮɢɪɦɵ�'DQIRVV�ɩɨ�ɞɚɧɧɵɦ�ɩɚɫɫɢɜɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�

ɐɟɥɶ� ɫɬɚɬɶɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɤɨɧɫɬɪɭɤɬɨɪɨɜ� ɢ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɪɚɛɨɬɵ� ɫɢɫɬɟɦ�
ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɚ� ɭɩɪɚɜɥɟɧɢɹ� ɯɨɥɨɞɢɥɶɧɵɦ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ� ɫ� ɨɞɧɢɦ� ɬɟɪɦɨɪɟɝɭɥɢɪɭɸɳɢɦ�
ɜɟɧɬɢɥɟɦ� ɢɫɯɨɞɧɵɦɢ� ɞɚɧɧɵɦɢ� ɨ� ɥɢɧɟɚɪɢɡɨɜɚɧɧɨɣ� ɦɨɞɟɥɢ� ɞɢɧɚɦɢɤɢ� ɤɨɧɬɪɨɥɥɟɪɚ� ɜɦɟɫɬɟ� ɫ�
ɪɟɝɭɥɢɪɭɸɳɢɦ� ɨɪɝɚɧɨɦ�� ɂɞɟɧɬɢɮɢɤɚɰɢɹ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɬɪɢ� ɷɬɚɩɚ�� ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɧɚ� ɨɫɧɨɜɟ� ɞɚɧɧɵɯ�
ɩɚɫɫɢɜɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɨɥɭɱɟɧɧɵɟ�ɫɩɟɤɬɪɚɥɶɧɵɟ�ɢ� ɜɡɚɢɦɧɵɟ�ɫɩɟɤɬɪɚɥɶɧɵɟ�ɩɥɨɬɧɨɫɬɢ� ɫɢɝɧɚɥɨɜ��ɇɚ�
ɜɬɨɪɨɦ�ɷɬɚɩɟ��ɧɚ�ɨɫɧɨɜɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɟɪɜɨɝɨ��ɨɩɪɟɞɟɥɟɧɵ�ɩɟɪɟɞɚɬɨɱɧɵɟ�ɮɭɧɤɰɢɢ�ɷɥɟɦɟɧɬɨɜ�ɫɢɫɬɟɦɵ�ɢ�
ɮɨɪɦɢɪɭɸɳɟɝɨ�ɮɢɥɶɬɪɚ�ɩɨɦɟɯ��ɇɚ�ɬɪɟɬɶɟɦ�ɷɬɚɩɟ�ɜɵɩɨɥɧɟɧɚ�ɜɟɪɢɮɢɤɚɰɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɞɟɧɬɢɮɢɤɚɰɢɢ��
ɩɪɢ�ɤɨɬɨɪɨɣ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɞɚɧɧɵɟ�ɢ�ɩɨɥɭɱɟɧɧɵɟ�ɩɟɪɟɞɚɬɨɱɧɵɟ�ɮɭɧɤɰɢɢ�ɧɚ�ɜɬɨɪɨɦ�
ɷɬɚɩɟ��
ɯɥɚɞɚɝɟɧɬ��ɢɫɩɚɪɢɬɟɥɶ��ɫɬɪɭɤɬɭɪɧɚɹ�ɫɯɟɦɚ��ɜɟɤɬɨɪ��ɜɨɡɦɭɳɟɧɢɟ��ɪɟɝɭɥɹɬɨɪ�

Ⱥɧɚɥɿɡ� ɨɫɬɚɧɧɿɯ� ɞɨɫɥɿɞɠɟɧɶ� ɿ� ɩɭɛɥɿɤɚɰɿɣ�� ȼɢɜɱɟɧɧɹ� ɩɭɛɥɿɤɚɰɿɣ� >���@��
ɪɟɡɭɥɶɬɚɬɢ� ɹɤɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɿ� ɭ� ɫɬɚɬɬɿ� >�@�� ɩɨɤɚɡɚɥɨ��ɳɨ� ɜɢɡɧɚɱɟɧɧɹ�ɦɟɠ�ɩɿɞɜɢɳɟɧɧɹ�
ɟɮɟɤɬɢɜɧɨɫɬɿ� ɫɭɱɚɫɧɨɝɨ� ɯɨɥɨɞɢɥɶɧɨɝɨ� ɨɛɥɚɞɧɚɧɧɹ� ɜɢɦɚɝɚɽ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɨɥɨɠɟɧɶ�
ɫɢɫɬɟɦɧɨɝɨ�ɩɿɞɯɨɞɭ� >�@��Ɍɚɤɢɣ�ɩɿɞɯɿɞ�� ɡ� ɨɞɧɨɝɨ�ɛɨɤɭ�ɜɢɦɚɝɚɽ�ɪɨɡɝɥɹɞɚɬɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ�
ɯɨɥɨɞɢɥɶɧɨɝɨ� ɭɫɬɚɬɤɭɜɚɧɧɹ� ɭ� ɤɨɦɩɥɟɤɫɿ� ɡ� ɯɨɥɨɞɢɥɶɧɨɸ� ɤɚɦɟɪɨɸ�� ɹɤɚ� ɡɚɜɚɧɬɚɠɟɧɚ�
ɜɿɞɩɨɜɿɞɧɢɦɢ� ɩɪɨɞɭɤɬɚɦɢ�� ɬɚ� ɡɧɚɯɨɞɢɬɶɫɹ� ɩɿɞ� ɞɿɽɸ� ɪɿɡɧɨɦɚɧɿɬɧɢɯ� ɡɨɜɧɿɲɧɿɯ� ɬɚ�
ɜɧɭɬɪɿɲɧɿɯ� ɜɩɥɢɜɿɜ�� ɚ� ɡ� ɿɧɲɨɝɨ� ɩɨɬɪɟɛɭɽ� ɧɚɹɜɧɨɫɬɿ� ɦɨɞɟɥɟɣ� ɞɢɧɚɦɿɤɢ� ɭɫɿɯ� ɟɥɟɦɟɧɬɿɜ�
ɡɚɦɤɧɟɧɨʀ�ɫɢɫɬɟɦɢ�©ɨɛ¶ɽɤɬ���ɪɟɝɭɥɹɬɨɪª��

ȼɢɜɱɟɧɧɹ�ɬɟɯɧɿɱɧɨʀ�ɞɨɤɭɦɟɧɬɚɰɿʀ� >�@�ɞɨɡɜɨɥɢɥɨ�ɭ� ɫɬɚɬɬɿ� >�@�ɫɤɥɚɫɬɢ�ɫɬɪɭɤɬɭɪɧɭ�
ɫɯɟɦɭ�ɫɢɫɬɟɦɢ�ɤɟɪɭɜɚɧɧɹ�ɯɨɥɨɞɢɥɶɧɢɦ�ɨɛɥɚɞɧɚɧɧɹɦ�ɮɿɪɦɢ�'DQIRV�� ɹɤɟ�ɡɧɚɯɨɞɢɬɶɫɹ�ɭ�
ɬɨɪɝɨɜɨɦɭ� ɩɪɢɦɿɳɟɧɧɿ� ɫɭɩɟɪɦɚɪɤɟɬɭ�� ɜɢɡɧɚɱɢɬɢ� ɧɚ� ɧɿɣ� ɦɿɫɰɹ� ɞɿʀ� ɡɛɭɪɟɧɶ� ɜ� ɪɟɚɥɶɧɢɯ�
ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ� ɭɦɨɜɚɯ� ɬɚ� ɨɛʉɪɭɧɬɭɜɚɬɢ� ɧɟɨɛɯɿɞɧɿɫɬɶ� ɜɢɡɧɚɱɟɧɧɹ� ɥɿɧɟɚɪɢɡɨɜɚɧɨʀ�
ɦɨɞɟɥɿ�ɞɢɧɚɦɿɤɢ�ɤɨɧɬɪɨɥɟɪɚ�ɪɚɡɨɦ�ɡ�ɬɟɪɦɨɪɟɝɭɥɸɜɚɥɶɧɢɦ�ɜɟɧɬɢɥɟɦ��ȼɢɡɧɚɱɟɧɚ�ɦɨɞɟɥɶ�
ɞɢɧɚɦɿɤɢ�� ɡ� ɨɞɧɨɝɨ� ɛɨɤɭ�� ɩɨɜɢɧɧɚ� ɞɨɫɢɬɶ� ɬɨɱɧɨ� ɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ� ɩɪɨɰɟɫɢ�� ɹɤɿ�
ɜɿɞɛɭɜɚɸɬɶɫɹ�ɭ�ɫɢɫɬɟɦɿ�ɤɟɪɭɜɚɧɧɹ��ɚ�ɡ�ɿɧɲɨɝɨ�ɩɨɜɢɧɧɚ�ɦɚɬɢ�ɦɿɧɿɦɚɥɶɧɭ�ɫɤɥɚɞɧɿɫɬɶ�>�@��

Ⱦɨɫɹɝɧɟɧɧɹ� ɬɚɤɨɝɨ� ɤɨɦɩɪɨɦɿɫɭ� ɦɨɠɥɢɜɟ� >�@�� ɹɤɳɨ� ɦɨɞɟɥɶ� ɞɢɧɚɦɿɤɢ� ɟɥɟɦɟɧɬɭ�
ɚɛɨ� ɫɢɫɬɟɦɢ� ɜɢɡɧɚɱɟɧɚ� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɫɬɪɭɤɬɭɪɧɨʀ� ɿɞɟɧɬɢɮɿɤɚɰɿʀ� ɡɚ� ɞɚɧɢɦɢ� ɜɿɞɩɨɜɿɞɧɢɦ�
ɱɢɧɨɦ�ɩɨɫɬɚɜɥɟɧɨɝɨ�ɟɤɫɩɟɪɢɦɟɧɬɭ���

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ�� ȼɢɯɨɞɹɱɢ� ɡ� ɰɶɨɝɨ� ɩɪɨɛɥɟɦɚ� ɞɨɫɥɿɞɠɟɧɧɹ� ɩɨɥɹɝɚɽ� ɭ�
ɬɨɦɭ��ɳɨɛ� ɡɚ� ɞɚɧɢɦɢ� ɩɚɫɢɜɧɨɝɨ� ɟɤɫɩɟɪɢɦɟɧɬɭ� ɩɪɨ� ɡɦɿɧɭ� ɫɢɝɧɚɥɿɜ� ɧɚ� ɜɯɨɞɿ� ɬɚ� ɜɢɯɨɞɿ�
ɤɨɧɬɪɨɥɟɪɭ� ɬɚ� ɬɟɪɦɨɪɟɝɭɥɸɜɚɥɶɧɨɝɨ� ɜɟɧɬɢɥɸ� ɡɧɚɣɬɢ� ɩɟɪɟɞɚɬɧɭ� ɮɭɧɤɰɿɸ� ɫɢɫɬɟɦɢ�
©ɤɨɧɬɪɨɥɟɪ�ɜɟɧɬɢɥɶª� ɬɚ� ɫɩɟɤɬɪɚɥɶɧɭ� ɳɿɥɶɧɿɫɬɶ� ɡɛɭɪɟɧɶ�� ɹɤɿ� ɫɭɩɪɨɜɨɞɠɭɸɬɶ� ɩɪɨɰɟɫ�
ɮɨɪɦɭɜɚɧɧɹ�ɤɟɪɭɜɚɥɶɧɨʀ�ɞɿʀ��

ɉɨɫɬɚɧɨɜɤɚ� ɡɚɜɞɚɧɧɹ��Ɇɟɬɚ� ɫɬɚɬɬɿ ɩɨɥɹɝɚɽ� ɭ� ɡɚɛɟɡɩɟɱɟɧɧɿ� ɤɨɧɫɬɪɭɤɬɨɪɿɜ� ɬɚ�
ɞɨɫɥɿɞɧɢɤɿɜ�ɪɨɛɨɬɢ�ɫɢɫɬɟɦ�ɚɜɬɨɦɚɬɢɡɚɰɿʀ�ɩɪɨɰɟɫɭ�ɤɟɪɭɜɚɧɧɹ�ɯɨɥɨɞɢɥɶɧɢɦ�ɨɛɥɚɞɧɚɧɧɹɦ�
ɡ� ɨɞɧɢɦ� ɬɟɪɦɨɪɟɝɭɥɸɜɚɥɶɧɢɦ� ɜɟɧɬɢɥɟɦ� ɜɢɯɿɞɧɢɦɢ� ɞɚɧɢɦɢ�ɩɪɨ� ɥɿɧɟɚɪɢɡɨɜɚɧɭ�ɦɨɞɟɥɶ�
ɞɢɧɚɦɿɤɢ�ɤɨɧɬɪɨɥɟɪɚ�ɪɚɡɨɦ�ɡ�ɪɟɝɭɥɸɜɚɥɶɧɢɦ�ɨɪɝɚɧɨɦ��

ȼɢɤɥɚɞ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ�� ȼɢɜɱɟɧɧɹ� ɬɟɯɧɿɱɧɨʀ� ɞɨɤɭɦɟɧɬɚɰɿʀ� >�@� ɬɚ�
ɨɡɧɚɣɨɦɥɟɧɧɹ�ɡ�ɤɨɧɫɬɪɭɤɰɿɽɸ�ɯɨɥɨɞɢɥɶɧɨɝɨ�ɭɫɬɚɬɤɭɜɚɧɧɹ�ɡ�ɨɞɧɢɦ�ɌɊȼ�ɮɿɪɦɢ�'DQIRVV�
ɞɨɡɜɨɥɢɥɢ� ɜɢɡɧɚɱɢɬɢ� >�@�� ɳɨ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪ� $.�&&� ���� ɬɚ� ɬɟɪɦɨɪɟɝɭɥɸɜɚɥɶɧɢɣ�
ɜɟɧɬɢɥɶ��ɧɚɥɟɠɚɬɶ�ɞɨ�ɧɟɥɿɧɿɣɧɢɯ�ɟɥɟɦɟɧɬɿɜ���

ȼ�ɪɟɡɭɥɶɬɚɬɿ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɩɪɢɧɰɢɩɭ�ɜɢɡɧɚɱɟɧɧɹ�ɥɿɧɟɚɪɢɡɨɜɚɧɨʀ�ɦɨɞɟɥɿ�ɞɢɧɚɦɿɤɢ�
ɧɟɥɿɧɿɣɧɨɝɨ� ɟɥɟɦɟɧɬɭ� ɡɚ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦɢ� ɞɚɧɢɦɢ�� ɜɢɤɥɚɞɟɧɨɝɨ� ɭ� ɫɬɚɬɬɿ� >��@��
ɩɨɛɭɞɨɜɚɧɚ� ɫɬɪɭɤɬɭɪɧɚ� ɫɯɟɦɚ� �ɪɢɫ�� ��� ɡ¶ɽɞɧɚɧɧɹ� ɤɨɧɬɪɨɥɟɪɚ� ɡ� ɜɟɧɬɢɥɟɦ� ɬɚ� ɫɢɫɬɟɦɢ�
ɡɛɨɪɭ� ɬɚ� ɨɛɪɨɛɤɢ� ɫɢɝɧɚɥɿɜ�� ɇɚ� ɜɯɨɞɿ� ɫɯɟɦɢ� ɞɿɽ� ɫɢɝɧɚɥ� ɡɦɿɧɢ� ɬɟɦɩɟɪɚɬɭɪɢ� ɩɨɜɿɬɪɹ�
ɯɨɥɨɞɢɥɶɧɨʀ�ɤɚɦɟɪɢ�[�� ɚ�ɧɚ�ɜɢɯɨɞɿ� ɫɢɝɧɚɥ�ɩɪɨ�ɩɨɥɨɠɟɧɧɹ�ɪɟɝɭɥɸɜɚɥɶɧɨɝɨ�ɜɟɧɬɢɥɸ�X��
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ɉɪɨɰɟɫ� ɮɨɪɦɭɜɚɧɧɹ� ɫɢɝɧɚɥɭ� ɡɦɿɧɢ� ɩɨɥɨɠɟɧɧɹ� ɜɟɧɬɢɥɸ� \� ɡɝɿɞɧɨ� ɿɡ� ɨɩɢɫɨɦ� >�@� ɦɚɽ�
ɧɟɥɿɧɿɣɧɢɣ� ɯɚɪɚɤɬɟɪ�� ɉɪɢ� ɡɪɨɫɬɚɧɧɿ� ɬɟɦɩɟɪɚɬɭɪɢ� [� ɜɢɳɟ� ɡɚ� ɡɚɞɚɧɟ� ɡɧɚɱɟɧɧɹ� ɩɥɸɫ�
ɞɨɩɭɫɤ� ǻ� ɦɿɤɪɨɤɨɧɬɪɨɥɟɪ� ȺɄ�ɋɋ� ���� ɮɨɪɦɭɽ� ɫɢɝɧɚɥ� \� ɧɚ� ɜɿɞɤɪɢɬɬɹ� ɜɟɧɬɢɥɸ�� ɉɪɢ�
ɡɦɟɧɲɟɧɧɿ�ɬɟɦɩɟɪɚɬɭɪɢ�ɧɢɠɱɟ�ɡɚ�ɭɫɬɚɜɤɭ�ɮɨɪɦɭɽɬɶɫɹ�ɫɢɝɧɚɥ�\�ɧɚ�ɡɚɤɪɢɬɬɹ�ɜɟɧɬɢɥɸ��

Ɋɢɫɭɧɨɤ���±�Ɏɭɧɤɰɿɨɧɚɥɶɧɚ�ɫɯɟɦɚ�ɫɢɫɬɟɦɢ�ɡ�ɨɞɧɢɦ�ɌɊȼ�

ȼɧɚɫɥɿɞɨɤ�ɧɚɹɜɧɨɫɬɿ�ɡɨɧɢ�ɧɟɱɭɬɥɢɜɨɫɬɿ�ɫɢɝɧɚɥ�\�ɫɩɨɬɜɨɪɸɽɬɶɫɹ�ɞɿɽɸ�ɡɚɜɚɞ�Į��ɹɤɿ�
ɧɟ�ɦɨɠɭɬɶ�ɛɭɬɢ�ɜɢɦɿɪɹɧɢɦɢ��ɋɢɝɧɚɥ�\�ɡ�ɜɢɯɨɞɭ�ɤɨɧɬɪɨɥɟɪɭ�ɩɨɞɚɽɬɶɫɹ�ɧɚ�ɜɯɿɞ�ɜɟɧɬɢɥɸ�
ɬɚ�ɜɢɤɥɢɤɚɽ�ɡɦɿɧɭ�ɣɨɝɨ�ɩɨɥɨɠɟɧɧɹ�X��Ɂɦɿɧɚ�ɩɨɥɨɠɟɧɧɹ�ɜɟɧɬɢɥɸ�ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ�ɞɿɽɸ�
ɧɟɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ�ɡɛɭɪɟɧɧɹ�ȕ���

Ȼɭɞɟɦɨ� ɜɜɚɠɚɬɢ�� ɳɨ� ɫɢɝɧɚɥɢ� [�� \�� X� ɜɢɦɿɪɸɸɬɶɫɹ� ɡ� ɞɨɩɨɦɨɝɨɸ� ɜɿɞɩɨɜɿɞɧɢɯ�
ɞɚɬɱɢɤɿɜ��ɹɤɿ�ɩɨɞɚɸɬɶ�ɫɢɝɧɚɥɢ�ɧɚ�ɜɯɨɞɢ�ɫɢɫɬɟɦɢ�ɡɛɨɪɭ�ɬɚ�ɨɛɪɨɛɤɢ� ɿɧɮɨɪɦɚɰɿʀ��ɪɢɫ������
ɬɚ�ɹɜɥɹɸɬɶ�ɫɬɚɰɿɨɧɚɪɧɿ�ɜɢɩɚɞɤɨɜɿ�ɩɪɨɰɟɫɢ��ɉɪɢɩɭɫɬɢɦɨ�ɬɚɤɨɠ��ɳɨ�ɡɚɜɚɞɢ�Į�ɬɚ�ɡɛɭɪɟɧɧɹ�
ȕ� ɬɚɤɨɠ� ɽ� ɫɬɚɰɿɨɧɚɪɧɢɦɢ� ɰɟɧɬɪɨɜɚɧɢɦɢ� ɜɢɩɚɞɤɨɜɢɦɢ� ɩɪɨɰɟɫɚɦɢ�� ɹɤɿ� ɮɨɪɦɭɸɬɶɫɹ� ɡ�
ɧɟɤɨɪɟɥɶɨɜɚɧɢɯ� ɛɿɥɢɯ�ɲɭɦɿɜ� ɨɞɢɧɢɱɧɨʀ� ɿɧɬɟɧɫɢɜɧɨɫɬɿ� į�� ɬɚ� į�� ɡ� ɞɨɩɨɝɨɸ�ɮɨɪɦɭɸɱɢɯ�
ɮɿɥɶɬɪɿɜ�:S��ɬɚ�:F���

Ɂɚɞɚɱɚ�ɿɞɟɧɬɢɮɿɤɚɰɿʀ�ɩɨɥɹɝɚɽ�ɭ�ɬɨɦɭ��ɳɨɛ�ɡɚ�ɜɿɞɨɦɢɦɢ�ɡɚɩɢɫɚɦɢ�ɫɢɝɧɚɥɿɜ�[��\��X
ɡɚɣɬɢ� ɩɟɪɟɞɚɬɨɱɧɿ� ɮɭɧɤɰɿʀ� :S�� :F�� ɹɤɿ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ� ɞɢɧɚɦɿɤɭ� ɤɟɪɨɜɚɧɨʀ� ɱɚɫɬɢɧɢ�
ɤɨɧɬɪɨɥɟɪɭ�ɬɚ�ɜɟɧɬɢɥɸ��ɬɚ�ɩɟɪɟɞɚɬɨɱɧɿ�ɮɭɧɤɰɿʀ�ɮɨɪɦɭɜɚɥɶɧɢɯ�ɮɿɥɶɬɪɿɜ�:S��ɬɚ�:F���ɹɤɿ�ɽ�
ɫɥɭɲɧɢɦɢ�ɬɚ�ɦɿɧɿɦɿɡɭɸɬɶ�ɞɢɫɩɟɪɫɿɸ�ɩɨɯɢɛɤɢ�ɿɞɟɧɬɢɮɿɤɚɰɿʀ��

Ⱦɥɹ� ɪɨɡɜ¶ɹɡɚɧɧɹ� ɩɨɫɬɚɜɥɟɧɨʀ� ɡɚɞɚɱɿ� ɭ� ɜɿɞɩɨɜɿɞɧɨɫɬɿ� ɡ� ɛɚɡɨɜɢɦ� ɦɟɬɨɞɨɦ� >��@�
ɪɨɡɪɨɛɥɟɧɨ�ɚɥɝɨɪɢɬɦ�ɿɞɟɧɬɢɮɿɤɚɰɿʀ��ɹɤɢɣ�ɜɤɥɸɱɚɽ�ɜɢɤɨɧɚɧɧɹ�ɞɟɤɿɥɶɤɨɯ�ɜɡɚɽɦɨɡɜ¶ɹɡɚɧɢɯ�
ɟɬɚɩɿɜ�ɞɨɫɥɿɞɠɟɧɧɹ��

ɉɟɪɲɢɣ� ɟɬɚɩ� ɽ� ɞɨɩɨɦɿɠɧɢɦ�� Ƀɨɝɨ� ɦɟɬɚ� ɩɨɥɹɝɚɽ� ɭ� ɩɟɪɜɢɧɧɿɣ� ɨɛɪɨɛɰɿ�
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɞɚɧɢɯ� ɬɚ� ɨɰɿɧɰɿ� ɫɩɟɤɬɪɚɥɶɧɢɯ� ɬɚ� ɜɡɚɽɦɧɢɯ� ɫɩɟɤɬɪɚɥɶɧɢɯ�
ɳɿɥɶɧɨɫɬɟɣ�ɫɢɝɧɚɥɿɜ�[��\��]��Ⱦɥɹ�ɣɨɝɨ�ɜɢɤɨɧɚɧɧɹ�ɜɢɤɨɪɢɫɬɚɧɿ�ɡɚɩɢɫɢ�ɫɢɝɧɚɥɿɜ��ɨɬɪɢɦɚɧɿ�
ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɫɩɨɫɬɟɪɟɠɟɧɧɹ� ɡɚ� ɪɨɛɨɬɨɸ� ɯɨɥɨɞɢɥɶɧɨɝɨ� ɨɛɥɚɞɧɚɧɧɹ� ɮɿɪɦɢ� 'DQIRVV� ɜ�
ɭɦɨɜɚɯ�ɫɭɩɟɪɦɚɪɤɟɬɭ��Ⱥɧɚɥɿɡ�ɮɪɚɝɦɟɧɬɿɜ�ɡɚɩɢɫɿɜ�ɫɢɝɧɚɥɿɜ�[��\��X�ɪɢɫ����±�ɪɢɫ����ɩɨɤɚɡɭɽ�
ɧɚɹɜɧɿɫɬɶ� ɜ� ɧɢɯ� ɪɟɝɭɥɹɪɧɨʀ� ɬɚ� ɜɢɩɚɞɤɨɜɨʀ� ɫɤɥɚɞɨɜɢɯ�� ɬɨɦɭ� >��@� ɞɥɹ� ɨɰɿɧɸɜɚɧɧɹ�
ɫɩɟɤɬɪɚɥɶɧɢɯ� ɬɚ� ɜɡɚɽɦɧɢɯ� ɫɩɟɤɬɪɚɥɶɧɢɯ� ɳɿɥɶɧɨɫɬɟɣ� ɡɚɡɧɚɱɟɧɢɯ� ɫɢɝɧɚɥɿɜ� ɡ� ɡɚɩɢɫɿɜ�
ɫɢɝɧɚɥɿɜ�[��\��X�ɧɟɨɛɯɿɞɧɨ�ɜɢɞɿɥɢɬɢ�ɜɢɩɚɞɤɨɜɿ�ɫɤɥɚɞɨɜɿ��Ɉɛɪɨɛɤɚ�ɜɢɩɚɞɤɨɜɢɯ�ɫɤɥɚɞɨɜɢɯ�
ɫɢɝɧɚɥɿɜ�[��\��X�ɦɟɬɨɞɨɦ�Ȼɥɟɤɦɟɧɚ�Ɍɶɸɤɢ�>��@� �ɞɨɡɜɨɥɢɥɚ�ɡɧɚɣɬɢ�ɨɰɿɧɤɢ�ɫɩɟɤɬɪɚɥɶɧɢɯ�
ɳɿɥɶɧɨɫɬɟɣ�ɡɦɿɧɢ�ɬɟɦɩɟɪɚɬɭɪɢ�ɩɨɜɿɬɪɹ�ɭ�ɤɚɦɟɪɿ�6[[��ɡɦɿɧɢ�ɫɢɝɧɚɥɭ�ɤɟɪɭɜɚɧɧɹ�ɜɟɧɬɢɥɟɦ�
6\\�� ɡɦɿɧɢ�ɩɨɥɨɠɟɧɧɹ�ɜɟɧɬɢɥɸ�6XX�� ɚ� ɬɚɤɨɠ�ɨɰɿɧɤɢ�ɜɡɚɽɦɧɢɯ�ɫɩɟɤɬɪɚɥɶɧɢɯ�ɳɿɥɶɧɨɫɬɟɣ�
ɦɿɠ�ɜɢɩɚɞɤɨɜɢɦɢ�ɫɤɥɚɞɨɜɢɦɢ�ɡɚɡɧɚɱɟɧɢɯ�ɫɢɝɧɚɥɿɜ�6[\�ɬɚ�6\X��ɪɢɫ����ɪɢɫ������

Ⱥɩɪɨɤɫɢɦɚɰɿɹ� ɨɬɪɢɦɚɧɢɯ� ɨɰɿɧɨɤ� ɦɟɬɨɞɨɦ� ɬɢɩɨɜɢɯ� ɥɨɝɚɪɢɮɦɿɱɧɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚ� ɤɥɚɫɿ� ɞɪɨɛɨɜɨ�ɪɚɰɿɨɧɚɥɶɧɢɯ� ɮɭɧɤɰɿɣ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɚɪɝɭɦɟɧɬɭ� V MȦ�
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���

ɞɨɡɜɨɥɢɥɚ� ɡɧɚɣɬɢ� ɧɟɨɛɯɿɞɧɿ� ɞɥɹ� ɿɞɟɧɬɢɮɿɤɚɰɿʀ� ɫɩɟɤɬɪɚɥɶɧɿ� ɬɚ� ɜɡɚɽɦɧɿ� ɫɩɟɤɬɪɚɥɶɧɿ�
ɳɿɥɶɧɨɫɬɿ�

Ɋɢɫɭɧɨɤ���±�Ƚɪɚɮɿɤ�ɡɦɿɧɢ�ɬɟɦɩɟɪɚɬɭɪɿ�ɩɨɜɿɬɪɹ�ɭ�ɯɨɥɨɞɢɥɶɧɿɣ�ɤɚɦɟɪɿ�

Ɋɢɫɭɧɨɤ���±�Ƚɪɚɮɿɤ�ɡɦɿɧɢ�ɫɢɝɧɚɥɭ�ɤɟɪɭɜɚɧɧɹ�ɩɨɥɨɠɟɧɧɹɦ�ɜɟɧɬɢɥɸ�

Ɋɢɫɭɧɨɤ���±�Ƚɪɚɮɿɤ�ɡɦɿɧɢ�ɫɬɟɩɟɧɿ�ɜɿɞɤɪɢɬɬɹ��ɜɟɧɬɢɥɸ�
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Ɋɢɫɭɧɨɤ���±�Ƚɪɚɮɿɤɢ�ɫɩɟɤɬɪɚɥɶɧɢɯ�ɬɚ�ɜɡɚɽɦɧɢɯ�ɫɩɟɤɬɪɚɥɶɧɢɯ�ɳɿɥɶɧɨɫɬɟɣ�ɫɢɝɧɚɥɿɜ�

Ɂɚ�ɬɟɨɪɟɦɨɸ�ȼɿɧɟɪɚ�ɏɿɧɱɢɧɚ�>��@�ɡɜ
ɹɡɨɤ�ɦɿɠ�ɜɯɨɞɨɦ�[�ɬɚ�ɜɢɯɨɞɨɦ�\�ɞɢɧɚɦɿɱɧɨɝɨ�
ɨɛ¶ɽɤɬɭ�ɯɚɪɚɤɬɟɪɢɡɭɽ�ɜɡɚɽɦɧɚ�ɫɩɟɤɬɪɚɥɶɧɚ�ɳɿɥɶɧɿɫɬɶ�6[\���ɹɤɚ�ɡ�ɭɪɚɯɭɜɚɧɧɹɦ�ɫɯɟɦɢ��ɪɢɫ��
���ɞɨɪɿɜɧɸɽ��

[[S[\ 6:6  �� ����

ɩɪɢ�ɭɦɨɜɿ�ɜɿɞɫɭɬɧɨɫɬɿ�ɤɨɪɟɥɹɰɿʀ�ɦɿɠ�ɫɢɝɧɚɥɚɦɢ�[�ɬɚ�Į��Ɉɫɤɿɥɶɤɢ�ɞɠɟɪɟɥɚ�ɫɢɝɧɚɥɿɜ�ɡɦɿɧɢ�
ɬɟɦɩɟɪɚɬɭɪɢ� ɭ� ɤɚɦɟɪɿ� ɬɚ� ɡɚɜɚɞɢ� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɽ� ɪɿɡɧɢɦɢ�� ɬɨ� ɡɚɡɧɚɱɟɧɚ� ɭɦɨɜɚ�
ɜɢɤɨɧɭɽɬɶɫɹ�� Ɋɨɡɜ¶ɹɡɨɤ� ɪɿɜɧɹɧɧɹ� ���� ɜɿɞɧɨɫɧɨ� ɩɟɪɟɞɚɬɨɱɧɨʀ� ɮɭɧɤɰɿʀ� :S� ɩɪɢ� ɜɿɞɨɦɢɯ�
ɫɩɟɤɬɪɚɥɶɧɢɯ�ɳɿɥɶɧɨɫɬɹɯ����������ɦɚɽ�ɜɢɝɥɹɞ�
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���

ɉɨɲɭɤ� ɩɟɪɟɞɚɬɨɱɧɨʀ� ɮɭɧɤɰɿʀ� :S�� ɡɞɿɣɫɧɸɽɬɶɫɹ� >��@� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɮɚɤɬɨɪɢɡɚɰɿʀ�
ɫɩɟɤɬɪɚɥɶɧɨʀ� ɳɿɥɶɧɨɫɬɿ� ɡɚɜɚɞɢ� 6ĮĮ�� ɹɤɭ� ɞɨɰɿɥɶɧɨ� ɡɧɚɯɨɞɢɬɢ� ɡ� ɜɢɡɧɚɱɟɧɨɝɨ� ɡɚ�
ɫɬɪɭɤɬɭɪɧɨɸ�ɫɯɟɦɨɸ��ɪɢɫ�����ɪɿɜɧɹɧɧɹ�ɡɜ¶ɹɡɤɭ�

S\[\\ :666 � DD �� ����

ɞɟ� 6\[� ±� ɞɪɨɛɨɜɨ�ɪɚɰɿɨɧɚɥɶɧɚ� ɮɭɧɤɰɿɹ�� ɡɧɚɣɞɟɧɚ� ɭ� ɪɟɡɭɥɶɬɚɬɿ� ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɫɩɪɹɠɟɧɧɹ� ɮɭɧɤɰɿʀ� ����� ɉɿɞɫɬɚɧɨɜɤɚ� ɞɨ� ɪɿɜɧɹɧɧɹ� ���� ɞɚɧɢɯ� ɡ� ɜɢɪɚɡɿɜ� ����� ���� ɬɚ� ����
ɡɚɛɟɡɩɟɱɢɥɚ�ɦɨɠɥɢɜɿɫɬɶ�ɜɢɡɧɚɱɢɬɢ��ɳɨ��
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Ɏɚɤɬɨɪɢɡɚɰɿɹ� ɮɭɧɤɰɿʀ� ���� ɞɨɡɜɨɥɹɽ� ɜɢɡɧɚɱɢɬɢ� ɩɟɪɟɞɚɬɨɱɧɭ� ɮɭɧɤɰɿɸ� ɮɨɪɦɭɜɚɥɶɧɨɝɨ�
ɮɿɥɶɬɪɭ�:S�
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ȱɞɟɧɬɢɮɿɤɚɰɿɸ� ɦɨɞɟɥɿ� ɞɢɧɚɦɿɤɢ� ɪɟɝɭɥɶɨɜɚɧɨɝɨ� ɜɟɧɬɢɥɸ� �ɪɢɫ�� ��� ɡɞɿɣɫɧɟɧɨ�
ɚɧɚɥɨɝɿɱɧɨ� ɡ� ɩɨɲɭɤɨɦ� ɩɟɪɟɞɚɬɨɱɧɢɯ� ɮɭɧɤɰɿɣ� ɤɨɧɬɪɨɥɟɪɭ� :S� ɬɚ� :S��� ȼ� ɪɟɡɭɥɶɬɚɬɿ�
ɡɚɫɬɨɫɭɜɚɧɧɹ� ɫɩɿɜɜɿɞɧɨɲɟɧɶ� ���� ɬɚ� ���� ɞɨ� ɫɩɟɤɬɪɚɥɶɧɢɯ� ɳɿɥɶɧɨɫɬɟɣ� ����� ���� ɬɚ� ����
ɿɞɟɧɬɢɮɿɤɨɜɚɧɿ�ɧɚɫɬɭɩɧɿ�ɩɟɪɟɞɚɬɨɱɧɿ�ɮɭɧɤɰɿʀ�
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Ⱦɥɹ� ɜɟɪɢɮɿɤɚɰɿʀ� ɨɬɪɢɦɚɧɢɯ�ɥɿɧɟɚɪɢɡɨɜɚɧɢɯ�ɦɨɞɟɥɟɣ�ɞɢɧɚɦɿɤɢ�ɤɨɧɬɪɨɥɟɪɭ� ɬɚ�ɜɟɧɬɢɥɸ�
ɜɢɤɨɪɢɫɬɚɧɨ�ɦɟɬɨɞ� ɿɦɿɬɚɰɿɣɧɨɝɨ�ɦɨɞɟɥɸɜɚɧɧɹ� ɬɚ� ɫɬɜɨɪɟɧɚ�6,08/,1.�ɦɨɞɟɥɶ� �ɪɢɫ�����
ȼɨɧɚ� ɜɤɥɸɱɚɽ� ɞɜɚ� ɞɠɟɪɟɥɚ� ɛɿɥɨɝɨ� ɲɭɦɭ�� ɧɟɨɛɯɿɞɧɢɯ� ɞɥɹ� ɮɨɪɦɭɜɚɧɧɹ� ɡɚɜɚɞɢ� Į� ɬɚ�
ɡɛɭɪɟɧɧɹ�ȕ��ɞɜɚ�ɛɥɨɤɢ�©Ɂɦɿɧɚ�ɬɟɦɩɟɪɚɬɭɪɢ�ɩɨɜɿɬɪɹª�ɬɚ�©Ɂɦɿɧɚ�ɩɨɥɨɠɟɧɧɹ�ɜɟɧɬɢɥɸª���

Ɋɢɫɭɧɨɤ���±�ɋɯɟɦɚ�ɜɟɪɢɮɿɤɚɰɿʀ�ɨɬɪɢɦɚɧɢɯ�ɥɿɧɟɚɪɢɡɨɜɚɧɢɯ�ɦɨɞɟɥɟɣ�ɞɢɧɚɦɿɤɢ�ɤɨɧɬɪɨɥɟɪɭ�ɬɚ�ɜɟɧɬɢɥɸ�

ɩɪɢɡɧɚɱɟɧɢɯ�ɞɥɹ�ɩɨɞɚɱɿ�ɧɚ�ɜɯɿɞ�ɦɨɞɟɥɿ�ɜɢɩɚɞɤɨɜɢɯ�ɫɤɥɚɞɨɜɢɯ�ɫɢɝɧɚɥɿɜ�[�ɬɚ�X��Ȼɥɨɤɢ�:S�
ɬɚ�:SQ�ɦɨɞɟɥɸɸɬɶ�ɪɨɛɨɬɭ�ɤɨɧɬɪɨɥɟɪɭ�ɬɚ�ɩɨɫɢɥɚɸɬɶɫɹ�ɧɚ�ɩɟɪɟɞɚɬɨɱɧɿ�ɮɭɧɤɰɿʀ�:S�ɿ�:S�
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ɜɿɞɩɨɜɿɞɧɨ�� Ɂ� ɞɨɩɨɦɨɝɨɸ� ɛɥɨɤɿɜ� :F� ɬɚ� :F�� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɦɨɞɟɥɸɜɚɧɧɹ� ɪɨɛɨɬɢ�
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]DEH]SHFKHQQLD� NRQNXUHQWQR]GDWQRVWL� SURWVHVLY� VWDELOL]DWVLL� LVQXLXFK\NK� UXNKRP\NK� RELHNWLY�
>0HWKRGRORJLFDO� SULQFLSOHV� DQG� VWDJHV� RI� FRPSHWLWLYH� SURFHVVHV� RI� VWDELOL]DWLRQ� RI� H[LVWLQJ� PRYLQJ�
REMHFWV@��9LVQ\N�1$8�±�3URFHHGLQJV�RI�WKH�1$8������������

��� %ORKLQ�� /�1�� 	� =KLWHFNLM�� /�6�� �������� 1HOLQHMQ\H� RSWLPDO
Q\H� VLVWHP\� VKDVWLFKHVNRM� VWDELOL]DFLL�
>1RQOLQHDU� RSWLPDO� V\VWHPV� RI� VKHFKDVWLF� VWDELOL]DWLRQ@�� .LEHUQHWLND� L� Y\FKLVOLWHO
QDMD� WHKQLND� ±�
&\EHUQHWLFV�DQG�&RPSXWHU�(QJLQHHULQJ��9RO� ������������

��� 2WQHV�� 5��	� -HQRNVRQ�� /�� ��������$SSOLHG� WLPH� VHULHV� DQDO\VLV�� %DVLF�PHWKRGV�� �9�,�� +RKORYD�� 7UDQV���
0RVFRZ��0LU��

��� %ORKɿQ��/�0���%XULFKHQNR��0�-X���%ɿODN��1�9��	�HW�DO����������6WDWLVWLFKQD�GLQDPɿND�VLVWHP�XSUDYOɿQQMD��
SɿGUXFKQLN�>6WDWLVWLFDO�G\QDPLFV�RI�FRQWURO�V\VWHPV�@��±�.\LY��1$8��
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���

'P\WUR�/X]VKNRY��SRVWJUDGXDWH��6HUJL\�2VDGFK\��3URI���'6F����2OH[DQGU�'LG\N��$VVRF��3URI���3K'�WHFK��
VFL��
&HQWUDO�8NUDLQLDQ�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\��.URSLYQLWVN\��8NUDLQH
,GHQWLILFDWLRQ� RI� WKH� /LQHDUL]HG� 0RGHO� RI� &RQWUROOHU� '\QDPLFV� DQG� 'DQIRVV�
7HPSHUDWXUH�&RQWURO�9DOYH�$FFRUGLQJ�WR�WKH�3DVVLYH�([SHULPHQW�

0DLQ� SXUSRVH� RI� WKH� DUWLFOH� LV� WR� SURYLGH� GHVLJQHUV� DQG� UHVHDUFKHUV� ZLWK� D� G\QDPLFV� PRGHOV� RI� D�
FRQWUROOHU�IRU�UHIULJHUDWLQJ�HTXLSPHQW�ZLWK�RQH�WKHUPDO�FRQWURO�YDOYHV��LQ�FRQMXQFWLRQ�ZLWK�D�UHJXODWRU\�ERG\���

7KLV� DUWLFOH� LV� GHYRWHG� WR� DQ� DQDO\VLV�RI� WKH� WUHQGV� LPSURYH� UHIULJHUDWLRQ� HIILFLHQF\�E\� XSJUDGLQJ� WKH�
FRQWURO�V\VWHP�RI�D�WKHUPRVWDWLF�H[SDQVLRQ�YDOYH��,W�LV�VKRZQ�WKDW�'DQIRVV�UHIULJHUDWLRQ�HTXLSPHQW�LQFUHDVHV�WKH�
HIILFLHQF\� RI� WKH� IRUPDWLRQ� RI� WKH� FROG� GXH� WR� FKDQJHV� LQ� WKH� HYDSRUDWRU� VXSHUKHDW� VHWWLQJ�� 7KH�PDLQ� LGHD� RI�
XSJUDGLQJ�LV� WR�XVH�D�V\VWHPV�DSSURDFK�WR�WKH�FRQVLGHUDWLRQ�RI�UHIULJHUDWLRQ�HTXLSPHQW� LQ�FRQMXQFWLRQ�ZLWK�
WKH�FRROLQJ�FKDPEHU�DQG� WKH�SURGXFWV�ZKLFK�DUH�VWRUHG� LQ� LW��7R�UHDOL]H� WKLV� LGHD�RQH�KDV�GHYHORSHG�D�QHZ�
EORFN�GLDJUDP�RI�WKH�FRROLQJ�V\VWHP�DV�D�PXOWLGLPHQVLRQDO�IROORZ�XS�V\VWHP�WKDW�RSHUDWHV�LQ�FRQGLWLRQV�RI�DLU�
WHPSHUDWXUH�FKDQJHV�LQ�WKH�UHIULJHUDWLQJ�FKDPEHU�DQG�IOXFWXDWLRQV�RI�WKH�UHIULJHUDQW�WHPSHUDWXUH�DQG�LWV�SUHVVXUH��
7KH�GHILQLWLRQ�RI�D�OLQHDUL]HG�PRGHO�WRRN�SODFH�LQ�WKUHH�VWDJHV��,Q�WKH�ILUVW�VWDJH��EDVHG�RQ�WKH�GDWD�RI�WKH�SDVVLYH�
H[SHULPHQW��VSHFWUDO�DQG�FURVV�VSHFWUDO�GHQVLWLHV�RI�VLJQDOV�DUH�REWDLQHG��,Q�WKH�VHFRQG�VWDJH��EDVHG�RQ�WKH�UHVXOWV�
RI�WKH�ILUVW��WKH�WUDQVIHU�IXQFWLRQV�RI�WKH�V\VWHP�HOHPHQWV�DQG�WKH�ILOWHULQJ�EORFN�DUH�GHILQHG��,Q�WKH�WKLUG�VWDJH��WKH�
YHULILFDWLRQ� RI� WKH� LGHQWLILFDWLRQ� UHVXOWV�� ZKLFK� XVHG� H[SHULPHQWDO� GDWD� DQG� UHFHLYHG� WUDQVIHU� IXQFWLRQV� LQ� WKH�
VHFRQG�VWDJH��ZDV�SHUIRUPHG��

7KH� VHSDUDWLRQ� RI� WKH� VLJQDO� UHFRUGV� WKDW� DUH� DFWLYH� DW� WKH� LQSXWV� DQG� RXWSXWV� RI� WKH� $.�&&� ����
FRQWUROOHU�DQG�'DQIRVV� WKHUPRVWDW�YDOYH�DOORZV�\RX� WR�GHWHUPLQH� WKH� OLQHDUL]HG�SDWWHUQ�RI� WKH�G\QDPLFV�RI� WKH�
VSHFLILHG� HOHPHQWV�� ZKLFK� FRUUHVSRQGV� WR� WKH� PRGH� RI� RSHUDWLRQ� RI� WKHVH� HOHPHQWV� GXULQJ� WKH� UHFRUGLQJ� RI�
VLJQDOV�� 7KH� QHZ� WUDQVIHU� IXQFWLRQV� REWDLQHG� IRUP� WKH� EDVLV� IRU� DGDSWLQJ� WKH� NQRZQ�PHWKRGV� RI� V\QWKHVLV� RI�
FRQWURO� V\VWHPV� WR� WKH� GHILQLWLRQ� RI� WKH� VWUXFWXUH� DQG� SDUDPHWHUV� RI� WKH� ODZ� RI� FRQWURO�� ZKLFK� LV� DLPHG� DW�
LPSURYLQJ�WKH�HIILFLHQF\�RI�WKH�XVH�RI�FROG�LQ�UHDO�RSHUDWLQJ�FRQGLWLRQV��
D�UHIULJHUDQW��DQ�HYDSRUDWRU��D�EORFN�GLDJUDP��D�YHFWRU��D�GLVWXUEDQFH��D�UHJXODWRU�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG��������������

ɍȾɄ������������������

ɘ�Ȼ��ɉɚɥɚɞɿɣɱɭɤ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��ȼ�ɋ��Ɋɭɬɤɟɜɢɱ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�����
Ɇ�ȼ��Ɂɿɧɽɜ��ɚɫɢɫɬ�
ȼɿɧɧɢɰɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɚɝɪɚɪɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ��ɦ��ȼɿɧɧɢɰɹ��ɍɤɪɚʀɧɚ�
ȱ�Ɉ��Ʌɿɫɨɜɢɣ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɍɦɚɧɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɫɚɞɿɜɧɢɰɬɜɚ��ɦ��ɍɦɚɧɶ��ɍɤɪɚʀɧɚ�

ɉɟɪɫɩɟɤɬɢɜɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜɿɞɤɪɢɬɨɝɨ�ɩɪɨɝɪɚɦɧɨɝɨ�
ɤɨɦɩɥɟɤɫɭ�DUGXLQR�ɞɥɹ�ɜɢɜɱɟɧɧɹ�ɬɟɯɧɿɱɧɢɯ�
ɞɢɫɰɢɩɥɿɧ�

ɋɬɚɬɬɹ�ɩɪɢɫɜɹɱɟɧɚ�ɩɢɬɚɧɧɸ�ɩɿɞɜɢɳɟɧɧɹ�ɪɿɜɧɹ�ɹɤɨɫɬɿ�ɧɚɜɱɚɧɧɹ�ɬɟɯɧɿɱɧɢɦ�ɞɢɫɰɢɩɥɿɧɚɦ�ɭ�ɜɢɳɢɯ�
ɧɚɜɱɚɥɶɧɢɯ�ɡɚɤɥɚɞɚɯ�ɨɫɜɿɬɢ��ɡɚ�ɪɚɯɭɧɨɤ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɜ�ɧɚɜɱɚɥɶɧɢɣ�ɩɪɨɰɟɫ�ɚɩɚɪɚɬɧɨʀ�ɩɥɚɬɮɨɪɦɢ�$UGXLQR�
812�� ȼ� ɫɬɚɬɬɿ� ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɫɭɱɚɫɧɢɣ� ɫɬɚɧ� ɩɪɨɛɥɟɦɢ� ɩɿɞɝɨɬɨɜɤɢ� ɬɟɯɧɿɱɧɢɯ� ɮɚɯɿɜɰɿɜ�� ɦɟɬɨɞɢ� ʀɯ�
ɩɿɞɝɨɬɨɜɤɢ� ɜ� ɧɚɣɛɿɥɶɲ� ɪɨɡɜɢɧɟɧɢɯ� ɤɪɚʀɧɚɯ� ɫɜɿɬɭ�� ɦɨɠɥɢɜɿ� ɧɚɩɪɹɦɤɢ� ɜɢɪɿɲɟɧɧɹ� ɿɫɧɭɸɱɨʀ� ɩɪɨɛɥɟɦɢ� ɡɚ�
ɪɚɯɭɧɨɤ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɦɟɬɨɞɿɜ� ɧɚɜɱɚɧɧɹ� ɬɟɯɧɿɱɧɢɦ� ɞɢɫɰɢɩɥɿɧɚɦ�� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ�
ɩɪɨɝɪɚɦɨɜɚɧɨʀ� ɚɩɚɪɚɬɧɨʀ� ɩɥɚɬɮɨɪɦɢ� $UGXLQR� 812�� Ⱦɥɹ� ɨɛʉɪɭɧɬɭɜɚɧɧɹ� ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ� ɦɟɬɨɞɢɤɢ�
ɜɢɤɨɧɚɧɨ� ɩɨɪɿɜɧɹɥɶɧɢɣ� ɚɧɚɥɿɡ� ɪɹɞɭ� ɩɨɩɭɥɹɪɧɢɯ� ɩɪɨɝɪɚɦɧɢɯ� ɩɥɚɬɮɨɪɦ� ɡ� ɧɚɜɟɞɟɧɨɸ� $UGXLQR� 812���
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