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ȼ�ȱ��ɇɨɫɭɥɟɧɤɨ��ɩɪɨɮ���ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��ȼ�Ɇ��ɒɦɟɥɶɨɜ��ɞɨɰ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚʀɧɫɶɤɢɣ� ɧɚɰɿɨɧɚɥɶɧɢɣ� ɬɟɯɧɿɱɧɢɣ� ɭɧɿɜɟɪɫɢɬɟɬ�� ɦ�� Ʉɪɨɩɢɜɧɢɰɶɤɢɣ��
ɍɤɪɚʀɧɚ��(�PDLO��VKPHO\RYYP#JPDLO�FRP�

əɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɫɬɚɥɟɜɢɯ�
ɟɥɟɤɬɪɨɞɚɯ�

Ɉɩɢɫɚɧɨ� ɡɝɿɞɧɨ� ɿɫɧɭɸɱɢɯ� ɭɹɜɥɟɧɶ� ɜ� ɨɛɥɚɫɬɿ� ɮɿɡɢɤɢ� ɬɟɩɥɨɜɢɯ� ɩɪɨɰɟɫɿɜ� ɞɟɹɤɿ� ɹɤɿɫɧɿ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ�ɜ�ɭɦɨɜɚɯ�ɊɈȾ�ɬɚ�ʀɯ�ɜɿɞɩɨɜɿɞɧɿɫɬɶ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ�ɞɚɧɢɦ�
ɞɥɹ� ɟɥɟɤɬɪɨɞɿɜ� ɿɡ� ɡɚɥɿɡɚ� ɬɚ� ɫɬɚɥɟɣ�� Ɇɨɠɥɢɜɨɫɬɿ� ɬɚ� ɹɤɿɫɧɿ� ɿ� ɤɿɥɶɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɪɨɰɟɫɭ� ɊɈȾ�
ɜɢɡɧɚɱɚɸɬɶɫɹ�ɹɤɿɫɧɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� �ɹɤɿɫɬɸ��ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ��ɩɟɪɲ�ɡɚ�ɜɫɟ��ɨɛ¶ɽɦɧɨɸ�
ɝɭɫɬɢɧɨɸ� ɬɟɩɥɨɜɨʀ� ɩɨɬɭɠɧɨɫɬɿ�� ɹɤɚ�� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɞɢɧɚɦɿɱɧɢɦ� ɬɢɫɤɨɦ� ɩɨɬɨɤɭ� ɪɨɛɨɱɨʀ� ɪɿɞɢɧɢ� ɬɚ�
ɩɨɥɹɪɧɿɫɬɸ�ɟɥɟɤɬɪɨɞɿɜ��ȼ�ɡɜ¶ɹɡɤɭ�ɡ�ɰɢɦ�ɽ�ɦɨɠɥɢɜɢɦ�ɥɟɝɤɨ�ɤɟɪɭɜɚɬɢ�ɹɤɿɫɬɸ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ��ɚ�
ɨɬɠɟ�ɿ�ɹɤɿɫɬɸ�ɩɪɨɰɟɫɭ�ɟɪɨɡɿʀ��ɡɞɿɣɫɧɸɸɱɢ�ɨɛɪɨɛɤɭ�ɧɟɡɚɥɟɠɧɨ�ɜɿɞ�ɫɬɪɭɦɭ�ɜ�ɲɢɪɨɤɨɦɭ�ɞɿɚɩɚɡɨɧɿ�ɪɟɠɢɦɿɜ��
ɩɨɱɢɧɚɸɱɢ�ɜɿɞ�ɝɪɭɛɨɝɨ�ɪɨɡɦɿɪɧɨɝɨ�ɩɥɚɜɥɟɧɧɹ�ɿ�ɚɠ�ɞɨ�ɩɪɟɜɚɥɸɸɱɨɝɨ�ɬɨɧɤɨɝɨ�ɪɨɡɦɿɪɧɨɝɨ�ɜɢɩɚɪɨɜɭɜɚɧɧɹ��
ɟɥɟɤɬɪɢɱɧɚ�ɞɭɝɚ��ɚɧɨɞ��ɤɚɬɨɞ��ɫɬɨɜɩ�ɞɭɝɢ��ɞɠɟɪɟɥɨ�ɬɟɩɥɚ��ɪɨɛɨɱɚ�ɪɿɞɢɧɚ��ɝɭɫɬɢɧɚ�ɫɬɪɭɦɭ�
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ȼ�ɂ��ɇɨɫɭɥɟɧɤɨ��ɩɪɨɮ���ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��ȼ�ɇ��ɒɦɟɥɟɜ��ɞɨɰ����ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚɢɧɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��Ʉɪɨɩɢɜɧɢɰɤɢɣ��ɍɤɪɚɢɧɚ�
Ʉɚɱɟɫɬɜɟɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢɫɬɨɱɧɢɤɨɜ�ɬɟɩɥɚ�ɧɚ�ɫɬɚɥɶɧɵɯ�ɷɥɟɤɬɪɨɞɚɯ��

Ɉɩɢɫɚɧɵ� ɫɨɝɥɚɫɧɨ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɮɢɡɢɤɢ� ɬɟɩɥɨɜɵɯ� ɩɪɨɰɟɫɫɨɜ�
ɧɟɤɨɬɨɪɵɟ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɫɬɨɱɧɢɤɨɜ� ɬɟɩɥɚ� ɧɚ� ɷɥɟɤɬɪɨɞɚɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɊɈȾ� ɢ� ɢɯ�
ɫɨɨɬɜɟɬɫɬɜɢɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ� ɞɚɧɧɵɦ� ɞɥɹ� ɷɥɟɤɬɪɨɞɨɜ� ɢɡ� ɠɟɥɟɡɚ� ɢ� ɫɬɚɥɟɣ�� ȼɨɡɦɨɠɧɨɫɬɢ� ɢ�
ɤɚɱɟɫɬɜɟɧɧɵɟ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɪɨɰɟɫɫɚ� ɊɈȾ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɤɚɱɟɫɬɜɟɧɧɵɦɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� �ɤɚɱɟɫɬɜɨɦ�� ɢɫɬɨɱɧɢɤɨɜ� ɬɟɩɥɚ� ɧɚ� ɷɥɟɤɬɪɨɞɚɯ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɨɛɴɟɦɧɨɣ� ɩɥɨɬɧɨɫɬɶɸ�
ɬɟɩɥɨɜɨɣ� ɦɨɳɧɨɫɬɢ�� ɤɨɬɨɪɚɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɞɢɧɚɦɢɱɟɫɤɢɦ� ɞɚɜɥɟɧɢɟɦ� ɩɨɬɨɤɚ� ɪɚɛɨɱɟɣ� ɠɢɞɤɨɫɬɢ� ɢ�
ɩɨɥɹɪɧɨɫɬɶɸ� ɷɥɟɤɬɪɨɞɨɜ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜɨɡɦɨɠɧɨ� ɥɟɝɤɨ� ɭɩɪɚɜɥɹɬɶ� ɤɚɱɟɫɬɜɨɦ� ɢɫɬɨɱɧɢɤɨɜ� ɬɟɩɥɚ� ɧɚ�
ɷɥɟɤɬɪɨɞɚɯ��ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɢ�ɤɚɱɟɫɬɜɨɦ�ɩɪɨɰɟɫɫɚ�ɷɪɨɡɢɢ��ɨɫɭɳɟɫɬɜɥɹɹ�ɨɛɪɚɛɨɬɤɭ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɬɨɤɚ�ɜ�
ɲɢɪɨɤɨɦ�ɞɢɚɩɚɡɨɧɟ�ɪɟɠɢɦɨɜ��ɧɚɱɢɧɚɹ�ɨɬ�ɝɪɭɛɨɝɨ�ɪɚɡɦɟɪɧɨɝɨ�ɩɥɚɜɥɟɧɢɹ�ɢ�ɞɨ�ɩɪɟɜɚɥɢɪɭɸɳɟɝɨ�ɬɨɧɤɨɝɨ�
ɪɚɡɦɟɪɧɨɝɨ�ɢɫɩɚɪɟɧɢɹ��
ɷɥɟɤɬɪɢɱɟɫɤɚɹ�ɞɭɝɚ��ɚɧɨɞ��ɤɚɬɨɞ��ɫɬɨɥɛ�ɞɭɝɢ��ɢɫɬɨɱɧɢɤ�ɬɟɩɥɚ��ɪɚɛɨɱɚɹ�ɠɢɞɤɨɫɬɶ��ɩɥɨɬɧɨɫɬɶ�ɬɨɤɚ�

ɉɨɫɬɚɧɨɜɤɚ�ɩɪɨɛɥɟɦɢ��ȿɥɟɤɬɪɢɱɧɭ�ɞɭɝɭ�ɪɨɡɝɥɹɞɚɸɬɶ�ɹɤ�ɫɭɦɭ�ɬɪɶɨɯ�ɫɚɦɨɫɬɿɣɧɨ�
ɞɿɸɱɢɯ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɤɚɬɨɞɿ�� ɚɧɨɞɿ� ɿ� ɫɬɨɜɩɿ�ɞɭɝɢ��ɉɪɢ�ɰɶɨɦɭ�ɹɤɿɫɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
�ɹɤɿɫɬɶ��ɞɠɟɪɟɥɚ�ɬɟɩɥɚ�ɧɚ�ɤɚɬɨɞɿ�ɜɢɡɧɚɱɚɸɬɶ�ɦɨɠɥɢɜɿɫɬɶ�ɿ�ɹɤɿɫɧɭ�ɫɬɨɪɨɧɭ�ɩɪɨɰɟɫɭ�ɟɪɨɡɿʀ��
�ɨɛɪɨɛɤɢ��ɤɚɬɨɞɚ��ɚ�ɹɤɿɫɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɹɤɿɫɬɶ��ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɚɧɨɞɿ���ɦɨɠɥɢɜɿɫɬɶ�ɿ�
ɹɤɿɫɧɭ�ɫɬɨɪɨɧɭ�ɩɪɨɰɟɫɭ� ɟɪɨɡɿʀ� �ɨɛɪɨɛɤɢ�� ɚɧɨɞɚ��ɉɨɪɿɜɧɹɥɶɧɿ�ɤɿɥɶɤɿɫɧɿ� ɬɚ� ɹɤɿɫɧɿ�ɨɰɿɧɤɢ�
ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ�� ɜ� ɫɜɨɸ� ɱɟɪɝɭ�� ɞɨɡɜɨɥɹɸɬɶ� ɡɪɨɛɢɬɢ� ɜɢɫɧɨɜɤɢ� ɩɪɨ�
ɩɨɥɹɪɧɿɫɬɶ� ɟɥɟɤɬɪɢɱɧɨʀ� ɟɪɨɡɿʀ�� ɨɫɤɿɥɶɤɢ�� ɹɤ� ɜɿɞɨɦɨ�� ɟɮɟɤɬ� ɟɥɟɤɬɪɢɱɧɨʀ� ɟɪɨɡɿʀ� ɽ�
ɩɨɥɹɪɧɢɦ��ɬɨɛɬɨ�ɹɤ�ɤɿɥɶɤɿɫɧɨ�ɬɚɤ�ɿ�ɹɤɿɫɧɨ�ɟɪɨɡɿɹ�ɤɚɬɨɞɚ�ɿ�ɚɧɨɞɚ�ɜɿɞɪɿɡɧɹɸɬɶɫɹ��

Ⱥɧɚɥɿɡ�ɨɫɬɚɧɧɿɯ�ɞɨɫɥɿɞɠɟɧɶ�ɿ�ɩɭɛɥɿɤɚɰɿɣ��ɇɚ�ɩɨɝɥɹɞ�Ʌ��Ʌɟɛɚ�>�@��³ɧɚɞɡɜɢɱɚɣɧɨ�
ɜɢɫɨɤɿ� ɤɨɧɰɟɧɬɪɚɰɿʀ� ɟɧɟɪɝɿʀ� ɜ� ɤɚɬɨɞɧɿɣ� ɩɥɹɦɿ� ɿ� ɩɪɢɥɟɝɥɿɣ� ɞɨ� ɧɟʀ� ɤɨɧɬɪɚɝɨɜɚɧɿɣ� ɩɥɚɡɦɿ�
ɪɨɛɥɹɬɶ� ɜɡɚɝɚɥɿ� ɩɪɨɛɥɟɦɚɬɢɱɧɢɦ� ɞɥɹ� ɩɨɜɟɪɯɧɿ� ɩɥɹɦɢ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɬɚɤɢɯ� ɩɨɧɹɬɶ�� ɹɤ�
ɪɨɛɨɬɚ�ɜɢɯɨɞɭ�ɟɥɟɤɬɪɨɧɿɜ��ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɶ��ɬɟɦɩɟɪɚɬɭɪɚ��ɬɟɩɥɨɬɚ�ɜɢɩɚɪɨɜɭɜɚɧɧɹ��ɬɢɫɤ�
ɿ� ɬ�� ɿ�´� ȱ�� Ƚ�� Ʉɟɫɚɽɜ� ɫɬɜɟɪɞɠɭɽ�� ³ɋɤɥɚɞɚɧɧɹ� ɛɚɥɚɧɫɭ� ɟɧɟɪɝɿʀ� ɞɥɹ� ɤɚɬɨɞɚ� ɩɪɢ� ɫɭɱɚɫɧɨɦɭ�
ɪɿɜɧɿ� ɡɧɚɧɶ� ɩɨɜ¶ɹɡɚɧɨ� ɡɿ� ɡɧɚɱɧɨɸ� ɧɟɜɢɡɧɚɱɟɧɿɫɬɸ� ɩɪɢ� ɜɢɛɨɪɿ� ɜɟɥɢɱɢɧ��ɳɨ� ɜɯɨɞɹɬɶ� ɞɨ�
ɧɶɨɝɨ�� ɜɧɚɫɥɿɞɨɤ� ɱɨɝɨ� ɰɟɣ� ɦɟɬɨɞ� ɜɢɪɿɲɟɧɧɹ� ɡɚɞɚɱɿ� ɽ� ɡɚɡɞɚɥɟɝɿɞɶ� ɯɢɛɧɢɦ´� >�@�� Ɍɪɟɛɚ�
ɜɿɞɪɚɡɭ�ɠ�ɡɚɡɧɚɱɢɬɢ��ɳɨ�³ɩɪɢ�ɜɢɜɱɟɧɿ�ɟɥɟɤɬɪɢɱɧɢɯ�ɞɭɝ�ɹɜɢɳɚɦ�ɛɿɥɹ�ɚɧɨɞɚ�ɩɪɢɞɿɥɹɥɨɫɶ�
ɡɧɚɱɧɨ�ɦɟɧɲɟ� ɭɜɚɝɢ�� ɧɿɠ� ɹɜɢɳɚɦ�ɛɿɥɹ�ɤɚɬɨɞɚ´� >�@�� ɜ� ɡɜ¶ɹɡɤɭ� ɡ� ɱɢɦ� ɫɤɥɚɞɚɧɧɹ�ɛɚɥɚɧɫɭ�
ɟɧɟɪɝɿʀ�ɞɥɹ�ɚɧɨɞɚ�ɬɢɦ�ɛɿɥɶɲ�ɭɫɤɥɚɞɧɟɧɟ��

ɓɨ� ɠ� ɞɨ� ɩɨɪɿɜɧɹɥɶɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ�� ɬɨ� ɞɥɹ�
ɡɜɢɱɚɣɧɢɯ� ɞɭɝ� ɬɢɩɚ� ɡɜɚɪɸɜɚɥɶɧɢɯ� ³ɚɧɨɞɧɚ� ɨɛɥɚɫɬɶ�� ɧɚ� ɩɨɝɥɹɞ� ɛɿɥɶɲɨɫɬɿ� ɞɨɫɥɿɞɧɢɤɿɜ��
ɦɚɽ� ɛɿɥɶɲɭ� ɞɨɜɠɢɧɭ� �ɜɢɫɨɬɭ�� ɬɚ� ɨɛ¶ɽɦ�� ɧɿɠ� ɤɚɬɨɞɧɚ�� Ɍɨɦɭ� ɤɨɧɰɟɧɬɪɚɰɿɹ� ɟɧɟɪɝɿʀ� ɜ� ɰɿɣ�
ɨɛɥɚɫɬɿ� ɡɜɢɱɚɣɧɨ� ɦɟɧɲɚ�� ɧɿɠ� ɧɚ� ɤɚɬɨɞɿ�� ɚ� ɤɭɦɭɥɹɬɢɜɧɿ� ɩɪɨɰɟɫɢ� ɩɪɢ� ʀʀ� ɪɭɣɧɭɜɚɧɧɿ�
ɩɨɜɢɧɧɿ� ɜ� ɛɿɥɶɲɨɫɬɿ� ɜɢɩɚɞɤɿɜ� ɩɪɨɬɿɤɚɬɢ� ɛɿɥɶɲ�ɦɥɹɜɨ� >�@´�� ȼɿɞɨɦɨ� ɬɚɤɨɠ��ɳɨ� ³ɚɧɨɞɧɚ�
ɩɥɹɦɚ� ɦɚɽ� ɛɿɥɶɲɭ� ɬɟɧɞɟɧɰɿɸ� ɡɚɥɢɲɚɬɢɫɶ� ɧɟɪɭɯɨɦɨɸ�� ɧɿɠ� ɤɚɬɨɞɧɚ� ɩɥɹɦɚ´� >�@�� Ʉɪɿɦ�
ɬɨɝɨ�� ɹɤɿɫɬɶ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ� ɡɧɚɱɧɨɸ� ɦɿɪɨɸ� ɜɢɡɧɚɱɚɽɬɶɫɹ�
ɬɟɩɥɨɮɿɡɢɱɧɢɦɢ� ɤɨɧɫɬɚɧɬɚɦɢ� ɦɚɬɟɪɿɚɥɭ� ɨɤɪɟɦɨ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɨɤɪɟɦɨ� ɧɚ� ɚɧɨɞɿ�� Ɍɚɤ��
ɧɚɩɪɢɤɥɚɞ�� ɜɢɹɜɥɹɽɬɶɫɹ��ɳɨ�� ɧɚ� ɜɿɞɦɿɧɭ� ɜɿɞ� ɫɬɚɥɟɜɢɯ�� ɬɭɝɨɩɥɚɜɤɿ� ɤɚɬɨɞɢ�� ɧɚɩɪɢɤɥɚɞ� ɡ�
ɜɨɥɶɮɪɚɦɭ�� ɪɭɣɧɭɸɬɶɫɹ� ɡɧɚɱɧɨ� ɦɟɧɲ� ɿɧɬɟɧɫɢɜɧɨ�� ɧɿɠ� ɚɧɨɞɢ�� ȱ�� ɧɚɪɟɲɬɿ�� Ɋ�� ȿɤɤɟɪ�
ɡɚɡɧɚɱɚɽ� >�@� ³���ɩɪɢɟɥɟɤɬɪɨɞɧɿ� ɨɛɥɚɫɬɿ� ɜɿɞɥɹɤɭɸɬɶ� ɟɤɫɩɟɪɢɦɟɧɬɚɬɨɪɿɜ� ɬɚ� ɬɟɨɪɟɬɢɤɿɜ�
ɜɟɥɢɤɨɸ� ɪɿɡɧɨɦɚɧɿɬɧɿɫɬɸ� ɮɨɪɦ� ɿɫɧɭɜɚɧɧɹ���� ɇɟɫɬɚɱɿ� ɜ� ɤɿɥɶɤɨɫɬɿ� ɪɨɛɿɬ� ɧɟɦɚ�� ɧɟɞɨɫɬɚɽ�
ɬɿɥɶɤɢ�ɹɫɧɨɫɬɿ�ɬɚ�ɨɛ
ɽɤɬɢɜɧɨɫɬɿ�´�

ɉɨɫɬɚɧɨɜɤɚ�ɡɚɜɞɚɧɧɹ��ȱɡ�ɜɢɤɥɚɞɟɧɨɝɨ�ɦɨɠɧɚ�ɡɪɨɛɢɬɢ�ɜɚɠɥɢɜɢɣ��ɧɚ�ɧɚɲ�ɩɨɝɥɹɞ��
ɜɢɫɧɨɜɨɤ��ɫɤɥɚɫɬɢ�ɞɨɫɬɨɜɿɪɧɢɣ�ɛɚɥɚɧɫ�ɟɧɟɪɝɿʀ�ɞɥɹ�ɤɚɬɨɞɧɨʀ�ɨɛɥɚɫɬɿ�ɿ�ɨɤɪɟɦɨ�ɞɥɹ�ɚɧɨɞɧɨʀ�
ɨɛɥɚɫɬɿ� ɞɭɝɢ�� ɬɨɛɬɨ� ɞɚɬɢ� ɤɿɥɶɤɿɫɧɭ� ɿ� ɹɤɿɫɧɭ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɨɤɪɟɦɨ� ɧɚ�
ɚɧɨɞɿ� ɿ�ɨɤɪɟɦɨ�ɧɚ�ɤɚɬɨɞɿ��ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ� ɿɫɧɭɸɱɿ�ɤɥɚɫɢɱɧɿ�ɭɹɜɥɟɧɧɹ�ɩɪɨ�ɟɥɟɦɟɧɬɚɪɧɿ�
ɩɪɨɰɟɫɢ�ɜ�ɞɭɡɿ��ɬɟɩɟɪɿɲɧɶɨɝɨ�ɱɚɫɭ�ɧɟɦɨɠɥɢɜɨ��Ɍɨɦɭ�ɞɥɹ�ɜɢɜɱɟɧɧɹ�ɹɤɨɫɬɿ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�
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ɧɚ�ɟɥɟɤɬɪɨɞɚɯ�ɬɪɟɛɚ��ɩɪɢɧɚɣɦɧɿ�ɡɚɪɚɡ��ɜɢɤɨɪɢɫɬɚɬɢ�ɿɧɲɿ�ɡɚɫɨɛɢ��Ɂɨɤɪɟɦɚ��ɹɤɿɫɬɶ�ɞɠɟɪɟɥ�
ɬɟɩɥɚ� ɧɚ� ɟɥɟɤɬɪɨɞɚɯ� ɦɨɠɟ� ɛɭɬɢ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ� ɨɛ¶ɽɦɧɨɸ� ɝɭɫɬɢɧɨɸ� ɬɟɩɥɨɜɨʀ�
ɩɨɬɭɠɧɨɫɬɿ� ɜ� ɤɚɬɨɞɧɨɦɭ� ɬɚ� ɚɧɨɞɧɨɦɭ� ɞɠɟɪɟɥɚɯ� ɬɟɩɥɚ� >�@�� ɹɤɚ�� ɜ� ɫɜɨɸ� ɱɟɪɝɭ��
ɜɢɡɧɚɱɚɽɬɶɫɹ� ɝɭɫɬɢɧɨɸ� ɫɬɪɭɦɭ� ɬɚ� ɧɚɩɪɭɠɟɧɿɫɬɸ� ɟɥɟɤɬɪɢɱɧɨɝɨ� ɩɨɥɹ� ɜɿɞɩɨɜɿɞɧɨ� ɜ�
ɤɚɬɨɞɧɿɣ�ɬɚ�ɚɧɨɞɧɿɣ�ɨɛɥɚɫɬɹɯ�ɞɭɝɢ��

ȼɢɤɥɚɞ�ɨɫɧɨɜɧɨɝɨ�ɦɚɬɟɪɿɚɥɭ� Ƚɭɫɬɢɧɚ�ɫɬɪɭɦɭ�ɜ�ɞɭɡɿ��ɳɨ�ɝɨɪɢɬɶ�ɜ�ɩɨɩɟɪɟɱɧɨɦɭ�
ɩɨɬɨɰɿ�ɪɿɞɢɧɢ��ɧɚɦɢ�ɜɢɡɧɚɱɟɧɚ��ȼɨɧɚ�ɜ��������ɿ�ɛɿɥɶɲɟ�ɪɚɡɿɜ�ɩɟɪɟɜɢɳɭɽ�ɝɭɫɬɢɧɭ�ɫɬɪɭɦɭ�
ɜɿɞɤɪɢɬɢɯ� ɞɭɝ� ɿ� ɡɛɿɥɶɲɭɽɬɶɫɹ� �ɡɦɟɧɲɭɽɬɶɫɹ�� ɩɪɢ� ɡɛɿɥɶɲɟɧɧɿ� �ɡɦɟɧɲɟɧɧɿ�� ɞɢɧɚɦɿɱɧɨɝɨ�
ɬɢɫɤɭ�ɩɨɬɨɤɭ��ɉɪɢ�ɰɶɨɦɭ�ɧɚɩɪɭɠɟɧɿɫɬɶ�ɟɥɟɤɬɪɢɱɧɨɝɨ�ɩɨɥɹ�ɜ�ɩɪɢɟɥɟɤɬɪɨɞɧɢɯ�ɨɛɥɚɫɬɹɯ�
>�@�ɜ��«��ɪɚɡɢ�ɜɢɳɚ��ɧɿɠ�ɭ�ɡɜɢɱɚɣɧɢɯ�ɞɭɝɚɯ�ɜ�ɩɨɜɿɬɪɿ��ɿ�ɡɛɿɥɶɲɭɽɬɶɫɹ��ɡɦɟɧɲɭɽɬɶɫɹ��ɩɪɢ�
ɡɛɿɥɶɲɟɧɧɿ��ɡɦɟɧɲɟɧɧɿ��ɞɢɧɚɦɿɱɧɨɝɨ�ɬɢɫɤɭ�ɩɨɬɨɤɭ��ɐɟ�ɞɨɡɜɨɥɹɽ�ɡɪɨɛɢɬɢ�ɜɢɫɧɨɜɨɤ��ɳɨ�
ɩɪɢ�ɝɨɪɿɧɧɿ�ɞɭɝɢ�ɜ�ɩɨɩɟɪɟɱɧɨɦɭ�ɩɨɬɨɰɿ�ɪɿɞɢɧɢ�ɨɛ¶ɽɦɧɚ�ɝɭɫɬɢɧɚ�ɬɟɩɥɨɜɨʀ�ɩɨɬɭɠɧɨɫɬɿ�ɜ�
ɤɚɬɨɞɧɨɦɭ� ɿ� ɚɧɨɞɧɨɦɭ� ɞɠɟɪɟɥɚɯ� ɬɟɩɥɚ� ɡɧɚɱɧɨ� ɜɢɳɚ� �ɧɚ� ɩɨɪɹɞɨɤ� ɿ� ɛɿɥɶɲɟ��� ɧɿɠ� ɭ�
ɡɜɢɱɚɣɧɢɯ� ɞɭɝɚɯ� ɜ� ɩɨɜɿɬɪɿ�� ɿ� ɪɟɝɭɥɸɽɬɶɫɹ� ɜ� ɲɢɪɨɤɢɯ� ɦɟɠɚɯ� ɡɚ� ɪɚɯɭɧɨɤ� ɡɦɿɧɢ�
ɞɢɧɚɦɿɱɧɨɝɨ�ɬɢɫɤɭ�ɩɨɬɨɤɭ��ɩɪɢ�ɰɶɨɦɭ�ɩɪɢ� ɡɛɿɥɶɲɟɧɧɿ� �ɡɦɟɧɲɢɧɧɿ��ɞɢɧɚɦɿɱɧɨɝɨ�ɬɢɫɤɭ�
ɩɨɬɨɤɭ� ɨɛ¶ɽɦɧɚ� ɝɭɫɬɢɧɚ� ɬɟɩɥɨɜɨʀ� ɩɨɬɭɠɧɨɫɬɿ� ɡɚɡɧɚɱɟɧɢɯ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɡɛɿɥɶɲɭɽɬɶɫɹ�
�ɡɦɟɧɲɭɽɬɶɫɹ��� Ɍɨɦɭ� ɬɚɤɚ� ɞɭɝɚ�� ɧɚ� ɜɿɞɦɿɧɭ� ɜɿɞ� ɡɜɢɱɚɣɧɢɯ� ɞɭɝ� ɜ� ɩɨɜɿɬɪɿ�� ɦɨɠɟ� ɛɭɬɢ�
ɜɢɤɨɪɢɫɬɚɧɚ�ɞɥɹ�ɪɨɡɦɿɪɧɨʀ�ɨɛɪɨɛɤɢ�ɦɟɬɚɥɭ��

ɉɪɨɬɟ��ɜ�ɤɿɧɰɟɜɨɦɭ�ɩɿɞɫɭɦɤɭ��ɩɪɨ�ɩɪɢɞɚɬɧɿɫɬɶ�ɬɚɤɨʀ�ɞɭɝɢ�ɞɥɹ�ɪɨɡɦɿɪɧɨʀ�ɨɛɪɨɛɤɢ�
ɦɟɬɚɥɭ� ɦɨɠɧɚ� ɫɭɞɢɬɢ� ɥɢɲɟ� ɡɚ� ɯɚɪɚɤɬɟɪɨɦ� ʀʀ� ɬɟɩɥɨɜɨʀ� ɞɿʀ� ɧɚ� ɟɥɟɤɬɪɨɞɢ�� ɡɨɤɪɟɦɚ� ɩɨ�
ɩɪɨɮɿɥɸ�ɥɭɧɨɤ�ɨɛɪɨɛɥɟɧɨʀ�ɩɨɜɟɪɯɧɿ�ɬɚ�ɩɨ�ɜɟɥɢɱɢɧɿ�ɿ�ɫɬɪɭɤɬɭɪɿ�ɡɨɧ�ɬɟɪɦɿɱɧɨɝɨ�ɜɩɥɢɜɭ�
ɜɿɞɩɨɜɿɞɧɨ�ɧɚ�ɤɚɬɨɞɿ�ɿ�ɚɧɨɞɿ��Ɋɨɡɝɥɹɧɟɦɨ�ɡ�ɰɿɽɸ�ɦɟɬɨɸ�ɞɟɹɤɿ�ɯɚɪɚɤɬɟɪɧɿ�ɩɪɢɤɥɚɞɢ��

ɇɚ� ɪɢɫ�� �� ɩɨɤɚɡɚɧɨ� ɩɪɨɮɿɥɿ� ɨɞɢɧɢɱɧɢɯ� ɥɭɧɨɤ� ɨɛɪɨɛɥɟɧɨʀ� ɩɨɜɟɪɯɧɿ� ɧɚ� ɤɚɬɨɞɿ� ɿ�
ɚɧɨɞɿ�ɿɡ�ɫɬɚɥɿ����ɩɪɢ�ɝɨɪɿɧɧɿ�ɞɭɝɢ�ɜ�ɩɨɩɟɪɟɱɧɨɦɭ�ɩɨɬɨɰɿ�ɜɨɞɢ�ɩɪɢ�ɫɬɪɭɦɿ�,  ����Ⱥ�ɿ�ɩɪɢ�
ɪɿɡɧɢɯ� ɞɢɧɚɦɿɱɧɢɯ� ɬɢɫɤɚɯ� ɩɨɬɨɤɭ� ɊG�� ɚ� ɫɚɦɟ�� ɚ�� ɊG� ����Ɇɉɚ�� ɛ�� ɊG� ����Ɇɉɚ�� ɜ��
ɊG� ��Ɇɉɚ�� ɇɚɜɟɞɟɧɿ� ɩɪɨɮɿɥɿ� ɥɭɧɨɤ� ɩɨɤɚɡɭɸɬɶ�� ɳɨ� ɩɥɨɳɿ� ɩɨɩɟɪɟɱɧɢɯ� ɩɟɪɟɪɿɡɿɜ�
³ɫɬɪɭɠɤɢ´�ɧɚ�ɤɚɬɨɞɿ�ɿ�ɚɧɨɞɿ�ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɧɟɡɧɚɱɧɨ��ɩɪɢɱɨɦɭ�ɩɪɢ�ɡɛɿɥɶɲɟɧɧɿ�ɊG�ɪɨɡɦɿɪɢ�
³ɫɬɪɭɠɤɢ´� ɜ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ� ɧɚɩɪɹɦɤɭ� ɡɦɟɧɲɭɸɬɶɫɹ� ɩɨɦɿɬɧɨ�� ɚ� ɜ� ɜɟɪɬɢɤɚɥɶɧɨɦɭ�
ɧɚɩɪɹɦɤɭ� �� ɧɟɡɧɚɱɧɨ�� ɇɚ� ɪɢɫ�� �� ɞɥɹ� ɬɢɯ� ɠɟ� ɭɦɨɜ� ɩɨɤɚɡɚɧɨ� ɡɦɿɧɭ� ɬɨɜɳɢɧɢ� ɡɨɧɢ�
ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɇ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ� ɜ� ɮɭɧɤɰɿʀ� ɞɢɧɚɦɿɱɧɨɝɨ� ɬɢɫɤɭ� ɩɨɬɨɤɭ� ɊG��
Ɉɬɪɢɦɚɧɚ� ɡɚɥɟɠɧɿɫɬɶ� ɫɜɿɞɱɢɬɶ�� ɳɨ� ɬɨɜɳɢɧɢ� ɡɨɧ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ�
ɩɪɢɛɥɢɡɧɨ�ɨɞɧɚɤɨɜɿ��ɩɨɦɿɬɧɨ�ɡɦɟɧɲɭɸɬɶɫɹ�ɩɪɢ�ɡɛɿɥɶɲɟɧɧɿ�ɊG� ɿ�ɩɪɢ�ɞɨɫɬɚɬɧɶɨ�ɡɧɚɱɧɢɯ�
ɊG�ɩɪɚɤɬɢɱɧɨ�ɜɿɞɫɭɬɧɿ���

Ɋɢɫɭɧɨɤ���±�ɉɪɨɮɿɥɿ�ɨɞɢɧɢɱɧɢɯ�ɥɭɧɨɤ�ɧɚ�ɤɚɬɨɞɿ�ɿ�ɚɧɨɞɿ�ɿɡ�ɫɬɚɥɿ����
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Ɋɢɫɭɧɨɤ���±�Ɂɚɥɟɠɧɿɫɬɶ�ɬɨɜɳɢɧɢ�ɡɨɧɢ�ɬɟɪɦɿɱɧɨɝɨ�ɜɩɥɢɜɭ�ɇ�ɧɚ�ɤɚɬɨɞɿ�ɿ�ɚɧɨɞɿ�ɿɡ�ɫɬɚɥɿ����ɜɿɞ�3G�

�����ɚ�����������������������������������������������������������������������������������ɛ�

Ɋɢɫɭɧɨɤ���±�Ɇɿɤɪɨɫɬɪɭɤɬɭɪɚ�ɡɨɧɢ�ɬɟɪɦɿɱɧɨɝɨ�ɜɩɥɢɜɭ�ɧɚ�ɤɚɬɨɞɿ��ɚ����ɿ�ɚɧɨɞɿ��ɛ��ɿɡ�ɫɬɚɥɿ�����ɯ�����

Ɂɚɡɧɚɱɢɦɨ�� ɳɨ� ɩɨ� ɫɬɪɭɤɬɭɪɿ� ɡɨɧɢ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ� ɦɨɠɭɬɶ�
ɫɭɬɬɽɜɨ�ɜɿɞɪɿɡɧɹɬɢɫɹ��ɇɚ�ɪɢɫ����ɩɨɤɚɡɚɧɨ�ɡɧɿɦɤɢ�ɦɿɤɪɨɫɬɪɭɤɬɭɪ� ɡɨɧ� ɬɟɪɦɿɱɧɨɝɨ�ɜɩɥɢɜɭ�
ɧɚ� ɤɚɬɨɞɿ� ɿ� ɧɚ� ɚɧɨɞɿ� ɞɥɹ� ɜɢɳɟɧɚɜɟɞɟɧɢɯ� ɭɦɨɜ� ɨɛɪɨɛɤɢ� ɩɪɢ� ɊG� ����Ɇɉɚ�� ɇɚ� ɡɧɿɦɤɚɯ�
ɜɢɞɧɨ��ɳɨ� ɡɨɧɚ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɧɚ� ɚɧɨɞɿ� ɧɟ� ɬɿɥɶɤɢ� ɞɟɳɨ�ɦɟɧɲɚ�� ɚɥɟ� ɬɚɤɨɠ�ɧɟ�ɦɚɽ�
ɯɚɪɚɤɬɟɪɧɨɝɨ� ɞɥɹ� ɟɥɟɤɬɪɨɟɪɨɡɿɣɧɨʀ� ɨɛɪɨɛɤɢ� ɩɨɜɟɪɯɧɟɜɨɝɨ� ɲɚɪɭ� ɩɿɞɜɢɳɟɧɨʀ� ɬɜɟɪɞɨɫɬɿ�
�ɨɫɤɿɥɶɤɢ�ɡɟɪɧɚ�ɮɟɪɢɬɭ�ɜɢɯɨɞɹɬɶ�ɞɨ�ɩɟɪɢɮɟɪɿʀ�ɲɥɿɮɭ���ɳɨ�ɡɨɤɪɟɦɚ��ɩɨɥɟɝɲɭɽ�ɩɨɞɚɥɶɲɭ�
ɦɟɯɚɧɿɱɧɭ�ɨɛɪɨɛɤɭ��

ȼ�ɞɿɚɩɚɡɨɧɿ�ɞɨɫɥɿɞɠɟɧɢɯ�ɪɟɠɢɦɿɜ�ɨɛɪɨɛɤɢ�ɨɬɪɢɦɚɧɿ�ɞɚɧɿ�ɞɨɡɜɨɥɹɸɬɶ�ɞɨɫɬɚɬɧɶɨ�
ɞɨɫɬɨɜɿɪɧɨ� ɫɭɞɢɬɢ� ɩɪɨ� ɹɤɿɫɬɶ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɟɥɟɤɬɪɨɞɚɯ�� ɚ� ɨɬɠɟ� ɩɪɨ� ɩɨɥɹɪɧɿɫɬɶ�
ɟɥɟɤɬɪɢɱɧɨʀ�ɟɪɨɡɿʀ�ɬɚ�ɬɟɯɧɨɥɨɝɿɱɧɿ�ɪɟɠɢɦɢ��ɹɤɢɦ�ɬɪɟɛɚ�ɧɚɞɚɬɢ�ɩɟɪɟɜɚɝɭ��Ɍɚɤ��ɨɫɤɿɥɶɤɢ�
ɟɪɨɡɨɜɚɧɿ� ɨɛ¶ɽɦɢ� ɿ� ɬɨɜɳɢɧɚ� ɡɨɧɢ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɧɚ� ɤɚɬɨɞɿ� ɬɚ� ɚɧɨɞɿ� ɜɿɞɪɿɡɧɹɸɬɶɫɹ�
ɧɟɡɧɚɱɧɨ��ɦɨɠɧɚ�ɡɪɨɛɢɬɢ�ɜɢɫɧɨɜɤɢ��ɳɨ�ɹɤɿɫɧɿ�ɬɚ�ɤɿɥɶɤɿɫɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɤɚɬɨɞɧɨɝɨ�ɿ�
ɚɧɨɞɧɨɝɨ� ɞɠɟɪɟɥ� ɬɟɩɥɚ�� ɜ� ɜɿɞɨɦɢɯ� ɦɟɠɚɯ�� ɨɞɧɚɤɨɜɿ�� Ɂɦɟɧɲɟɧɧɹ� ɬɨɜɳɢɧɢ� ɡɨɧɢ�
ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɩɪɚɤɬɢɱɧɨ� ɞɨ� ɧɭɥɹ� ɩɪɢ� ɜɿɞɩɨɜɿɞɧɨɦɭ� ɡɛɿɥɶɲɟɧɧɿ� ɊG� ɞɨɡɜɨɥɹɽ�
ɡɪɨɛɢɬɢ�ɜɢɫɧɨɜɨɤ��ɳɨ�ɩɪɢ�ɝɨɪɿɧɧɿ�ɞɭɝɢ�ɜ�ɩɨɩɟɪɟɱɧɨɦɭ�ɩɨɬɨɰɿ�ɪɿɞɢɧɢ�ɟɪɨɡɿɹ�ɟɥɟɤɬɪɨɞɿɜ�
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ɦɨɠɟ�ɜɿɞɛɭɜɚɬɢɫɶ�ɜ�ɲɢɪɨɤɨɦɭ�ɞɿɚɩɚɡɨɧɿ�ɪɟɠɢɦɿɜ��ɩɨɱɢɧɚɸɱɢ�ɜɿɞ�ɪɨɡɦɿɪɧɨɝɨ�ɩɥɚɜɥɟɧɧɹ�
ɿ� ɤɿɧɱɚɸɱɢ� ɪɨɡɦɿɪɧɢɦ� ɜɢɩɚɪɨɜɭɜɚɧɧɹɦ� ɿ� ɞɨɫɹɝɚɽɬɶɫɹ� ɰɟ� ɜɿɞɩɨɜɿɞɧɢɦ� ɪɟɝɭɥɸɜɚɧɧɹɦ�
ɞɢɧɚɦɿɱɧɨɝɨ�ɬɢɫɤɭ�ɩɨɬɨɤɭ��ɉɪɢ�ɜɢɛɨɪɿ�ɩɨɥɹɪɧɨɫɬɿ�ɟɥɟɤɬɪɨɞɿɜ�ɬɚ�ɪɟɠɢɦɿɜ�ɨɛɪɨɛɤɢ�ɬɪɟɛɚ�
ɜ� ɰɶɨɦɭ� ɜɢɩɚɞɤɭ� ɜɪɚɯɨɜɭɜɚɬɢ� ɤɨɧɤɪɟɬɧɿ� ɬɟɯɧɨɥɨɝɿɱɧɿ� ɡɚɞɚɱɿ�� Ɍɚɤ�� ɩɪɢ� ɧɟɨɛɯɿɞɧɨɫɬɿ�
ɩɨɞɚɥɶɲɨʀ� ɦɟɯɚɧɿɱɧɨʀ� ɨɛɪɨɛɤɢ�� ɤɨɥɢ� ɩɨɜɟɪɯɧɟɜɢɣ� ɲɚɪ� ɩɿɞɜɢɳɟɧɨʀ� ɬɜɟɪɞɨɫɬɿ�
ɧɟɛɚɠɚɧɢɣ�� ɞɟɬɚɥɶ� ɩɨɜɢɧɧɚ� ɛɭɬɢ� ɚɧɨɞɨɦ� �ɩɪɹɦɚ� ɩɨɥɹɪɧɿɫɬɶ��� ɚ� ɨɛɪɨɛɤɚ� ɩɨɜɢɧɧɚ�
ɡɞɿɣɫɧɸɜɚɬɢɫɶ�ɩɪɢ�ɜɿɞɩɨɜɿɞɧɢɯ�ɊG���

ɉɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɨɞɧɨɝɨ�ɡ�ɟɥɟɤɬɪɨɞɿɜ�ɿɡ�ɫɬɚɥɿ��ȿɁ��ɿ�ɞɪɭɝɨɝɨ�ɟɥɟɤɬɪɨɞɚ�ɡ�ɝɪɚɮɿɬɭ�
�ȿȱ�� ɹɤɿɫɬɶ� ɞɠɟɪɟɥɚ� ɬɟɩɥɚ� ɧɚ� ȿɁ�� ɚ�� ɜɿɞɩɨɜɿɞɧɨ�� ɤɿɥɶɤɿɫɧɚ� ɬɚ� ɹɤɿɫɧɚ� ɫɬɨɪɨɧɢ� ɩɪɨɰɟɫɭ�
ɨɛɪɨɛɤɢ� ɜɢɡɧɚɱɚɸɬɶɫɹ� ɡɧɚɱɧɨɸ� ɦɿɪɨɸ� ɩɨɥɹɪɧɿɫɬɸ� ɟɥɟɤɬɪɨɞɿɜ�� ɉɪɢ� ɰɶɨɦɭ� ɩɨ� ɩɥɨɳɿ�
ɤɚɬɨɞɧɨɝɨ�ɞɠɟɪɟɥɚ�ɬɟɩɥɚ��ɹɤɳɨ�ȿɁ�ɽ�ɤɚɬɨɞ��ɬɟɩɥɨɜɚ�ɩɨɬɭɠɧɿɫɬɶ�ɪɨɡɩɨɞɿɥɟɧɚ�ɞɨɫɬɚɬɧɶɨ�
ɪɿɜɧɨɦɿɪɧɨ�� ɬɨɞɿ� ɹɤ� ɩɨ� ɩɥɨɳɿ� ɚɧɨɞɧɨɝɨ� ɞɠɟɪɟɥɚ� ɬɟɩɥɚ� �ɹɤɳɨ� ȿɁ� ɽ� ɚɧɨɞ�� ɜɨɧɚ�
ɪɨɡɩɨɞɿɥɟɧɚ� ɧɟɪɿɜɧɨɦɿɪɧɨ�� ɡ� ɹɜɧɨ� ɜɢɪɚɠɟɧɢɦ� ɦɚɤɫɢɦɭɦɨɦ� ɜ� ɰɟɧɬɪɿ�� ɜɧɚɫɥɿɞɨɤ� ɱɨɝɨ�
ɲɨɪɫɬɤɿɫɬɶ�ɚɧɨɞɚ�ɡɧɚɱɧɨ�ɩɟɪɟɜɢɳɭɽ�ɲɨɪɫɬɤɿɫɬɶ�ɤɚɬɨɞɚ��ɐɟ�ɜɢɞɧɨ�ɧɚ�ɪɢɫ������ɞɟ�ɩɨɤɚɡɚɧɨ�
ɩɪɨɮɿɥɿ� ɥɭɧɨɤ� ɧɚ� ɤɚɬɨɞɿ� ɿ� ɚɧɨɞɿ� ɡ� ɫɬɚɥɿ� ��� ɩɪɢ� ɜɢɤɨɪɢɫɬɚɧɧɿ� ȿȱ� ɡ� ɝɪɚɮɿɬɭ�ɆɉȽ��� ɩɪɢ�
ɫɬɪɭɦɿ� ȱ� ����Ⱥ� ɿ� ɞɢɧɚɦɿɱɧɨɦɭ� ɬɢɫɤɭ� ɩɨɬɨɤɭ� ɜɨɞɢ� ɊG� ����Ɇɉɚ�� Ɂɚɡɧɚɱɢɦɨ�� ɳɨ� ɩɪɢ�
ɰɶɨɦɭ� ɚɧɨɞɧɟ� ɞɠɟɪɟɥɨ� ɬɟɩɥɚ� ɡɚɛɟɡɩɟɱɭɽ� ɡɧɚɱɧɨ� ɛɿɥɶɲ� ɜɢɫɨɤɭ� ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ�
�ɩɪɢɛɥɢɡɧɨ�ɜ�����������ɪɚɡɢ���ɧɿɠ�ɤɚɬɨɞɧɟ��Ɍɨɦɭ�ɜɢɫɧɨɜɨɤ�ɞɥɹ�ɰɶɨɝɨ�ɜɢɩɚɞɤɭ�ɦɨɠɟ�ɛɭɬɢ�
ɬɚɤɢɣ��ɹɤɳɨ�ɬɪɟɛɚ�ɡɚɛɟɡɩɟɱɢɬɢ�ɜɢɫɨɤɭ�ɹɤɿɫɬɶ�ɨɛɪɨɛɤɢ��ɬɨ�ɫɥɿɞ�ɡɚɫɬɨɫɨɜɭɜɚɬɢ�ɡɜɨɪɨɬɧɭ�
ɩɨɥɹɪɧɿɫɬɶ��ɞɥɹ�ɡɚɛɟɡɩɟɱɟɧɧɹ�ɛɿɥɶɲ�ɜɢɫɨɤɨʀ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ�ɬɪɟɛɚ�ɡɚɫɬɨɫɨɜɭɜɚɬɢ�ɩɪɹɦɭ�
ɩɨɥɹɪɧɿɫɬɶ��

əɤɿɫɬɶ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ�ɡɧɚɱɧɨɸ�ɦɿɪɨɸ�ɜɢɡɧɚɱɚɽɬɶɫɹ�ɬɟɩɥɨɮɿɡɢɱɧɢɦɢ�
ɤɨɧɫɬɚɧɬɚɦɢ� ɦɚɬɟɪɿɚɥɭ� ɟɥɟɤɬɪɨɞɿɜ�� Ɂɨɤɪɟɦɚ�� ɜɿɞɨɦɨ�� ɳɨ� ɧɚ� ɜɿɞɦɿɧɭ� ɜɿɞ� ɫɬɚɥɟɜɢɯ�
ɬɭɝɨɩɥɚɜɤɿ�ɤɚɬɨɞɢ��ɧɚɩɪɢɤɥɚɞ��ɿɡ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɭ��ɪɭɣɧɭɸɬɶɫɹ�ɡɧɚɱɧɨ�ɦɟɧɲ�ɿɧɬɟɧɫɢɜɧɨ��
ɧɿɠ� ɚɧɨɞɢ�� Ɍɨɦɭ� ɬɜɟɪɞɿ� ɫɩɥɚɜɢ� ɜ� ɭɦɨɜɚɯ� ɊɈȾ� ɨɛɪɨɛɥɹɸɬɶɫɹ� ɬɿɥɶɤɢ� ɧɚ� ɩɪɹɦɿɣ�
ɩɨɥɹɪɧɨɫɬɿ��

Ɍɪɟɛɚ� ɜɪɚɯɨɜɭɜɚɬɢ��ɳɨ� ɹɤɿɫɬɶ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɟɥɟɤɬɪɨɞɚɯ� ɦɨɠɟ� ɜɢɡɧɚɱɚɬɢɫɶ� ɿ�
ɛɭɬɢ� ɪɿɡɧɨɸ� ɜ� ɡɜ¶ɹɡɤɭ� ɡ� ɪɿɡɧɢɦɢ� ɝɿɞɪɨɞɢɧɚɦɿɱɧɢɦɢ� ɪɟɠɢɦɚɦɢ� ɪɭɯɭ� ɪɿɞɢɧɢ� ɩɨ� ɜɢɫɨɬɿ�
ɦɿɠɟɥɟɤɬɪɨɞɧɨɝɨ�ɡɚɡɨɪɭ�>���@��ɐɟ�ɫɬɨɫɭɽɬɶɫɹ�ɩɟɪɲ�ɡɚ�ɜɫɟ�ɞɿɥɹɧɨɤ��ɞɟ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɡɦɿɧɚ�
ɧɚɩɪɹɦɤɭ�ɬɟɱɿ�ɪɨɛɨɱɨʀ�ɪɿɞɢɧɢ��ɪɢɫ�����>�@��Ɍɚɤ��ɧɚɩɪɢɤɥɚɞ��ɩɪɢ�ɪɟɚɥɿɡɚɰɿʀ�ɩɪɨɰɟɫɭ�ɩɨɦɿɠ�
ɫɬɚɥɟɜɢɦɢ� ɟɥɟɤɬɪɨɞɚɦɢ� ɨɞɧɨɝɨ� ɞɿɚɦɟɬɪɚ� ɩɪɢ� ɊG� ����Ɇɉɚ� ɩɪɢ� ɜɿɞɧɨɫɧɨɦɭ� ɡɫɭɜɿ�
ɟɥɟɤɬɪɨɞɿɜ� �� ɧɟɯɚɣ� ɧɚɜɿɬɶ� ɧɚ� ɞɟɫɹɬɿ� ɞɨɥɿ� ɦɿɥɿɦɟɬɪɚ� �ɪɢɫ�� ���ɚ��� ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ� ɹɜɧɨ�
ɜɢɪɚɠɟɧɚ� ɧɟɪɿɜɧɨɦɿɪɧɚ� ɟɪɨɡɿɹ� ɟɥɟɤɬɪɨɞɿɜ� �ɪɢɫ�� ���ɛ��� Ɉɫɨɛɥɢɜɨ� ɰɟ� ɩɨɦɿɬɧɨ� ɧɚ�
ɞɿɚɦɟɬɪɚɥɶɧɨ� ɩɪɨɬɢɥɟɠɧɢɯ� ɞɿɥɹɧɤɚɯ�� Ɍɚɤɨɝɨ� ɧɟ� ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ�� ɧɚɩɪɢɤɥɚɞ�� ɩɪɢ�
ɜɿɞɫɭɬɧɨɫɬɿ� ɡɫɭɜɭ� ɟɥɟɤɬɪɨɞɿɜ� ɚɛɨ� ɠ� ɩɪɢ� ɡɜɢɱɚɣɧɨɦɭ� ɩɪɨɲɢɜɚɧɧɿ�� ɐɟ� ɨɡɧɚɱɚɽ�� ɳɨ�
ɜɢɡɧɚɱɚɥɶɧɢɦɢ�ɜ�ɰɶɨɦɭ�ɜɢɩɚɞɤɭ�ɽ�ɪɿɡɧɿ�ɝɿɞɪɨɞɢɧɚɦɿɱɧɿ�ɪɟɠɢɦɢ�ɬɟɱɿ�ɪɨɛɨɱɨʀ�ɪɿɞɢɧɢ�ɩɨ�
ɜɢɫɨɬɿ� ɦɿɠɟɥɟɤɬɪɨɞɧɨɝɨ� ɡɚɡɨɪɭ�� ɹɤɿ� ɨɛɭɦɨɜɥɸɸɬɶ� ɪɿɡɧɭ� ɹɤɿɫɬɶ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ�
ɟɥɟɤɬɪɨɞɚɯ�� ɚ� ɨɬɠɟ�ɪɿɡɧɿ� ɤɿɥɶɤɿɫɧɿ� ɬɚ� ɹɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɨɰɟɫɭ� ɟɪɨɡɿʀ� ɟɥɟɤɬɪɨɞɿɜ��
Ɉɬɪɢɦɭɽ�ɩɨɹɫɧɟɧɧɹ�ɬɚɤɨɠ�ɮɚɤɬ�ɿɧɜɟɪɫɿʀ�ɟɥɟɤɬɪɢɱɧɨʀ�ɟɪɨɡɿʀ��

ȼɢɡɧɚɱɢɦɨ� ɡɝɿɞɧɨ� ɿɫɧɭɸɱɢɯ� ɭɹɜɥɟɧɶ� ɜ� ɨɛɥɚɫɬɿ� ɮɿɡɢɤɢ� ɬɟɩɥɨɜɢɯ� ɩɪɨɰɟɫɿɜ� ɞɟɹɤɿ�
ɹɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɟɥɟɤɬɪɨɞɚɯ� ɜ� ɭɦɨɜɚɯ� ɊɈȾ� ɬɚ� ʀɯ� ɜɿɞɩɨɜɿɞɧɿɫɬɶ�
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ�ɞɚɧɢɦ�ɞɥɹ�ɟɥɟɤɬɪɨɞɿɜ�ɿɡ�ɡɚɥɿɡɚ�ɬɚ�ɫɬɚɥɟɣ��
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�Ɋɢɫɭɧɨɤ���±�ȿɩɸɪɚ�ɲɜɢɞɤɨɫɬɟɣ�ɿ�ɬɢɫɤɿɜ�ɩɨɬɨɤɭ�ɪɿɞɢɧɢ�ɜ�ɜɢɝɧɭɬɢɯ�ɤɚɧɚɥɚɯ�

ɚ�����������������������������������������������������������������������ɛ��

Ɋɢɫɭɧɨɤ���±�ɏɚɪɚɤɬɟɪ�ɡɧɨɫɭ�ɟɥɟɤɬɪɨɞɿɜ�ɡɿ�ɫɬɚɥɿ��ɩɪɢ�ʀɯ�ɜɿɞɧɨɫɧɨɦɭ�ɡɫɭɜɿ�

Ɍɟɩɥɨɬɭ� ɡɚɥɿɡɚ�� ɹɤɚ� ɜɢɬɪɚɱɚɽɬɶɫɹ� ɧɚ� ɣɨɝɨ� ɧɚɝɪɿɜɚɧɧɹ� ɩɪɢ� ɩɟɪɟɜɟɞɟɧɧɿ� ɜɿɞ�
ɩɨɱɚɬɤɨɜɨɝɨ�ɫɬɚɧɭ����qɋ��ɞɨ�ɤɿɧɰɟɜɨɝɨ��ɬɟɦɩɟɪɚɬɭɪɚ�ɤɢɩɿɧɧɹ���ɤɨɥɢ�ɦɟɬɚɥ�ɡɧɚɯɨɞɢɬɶɫɹ�
ɜ�ɝɚɡɨɩɨɞɿɛɧɨɦɭ�ɫɬɚɧɿ�ɡɧɚɯɨɞɢɦɨ�ɡɚ�ɜɢɪɚɡɨɦ��
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ɞɟ� D�S& � E�S& � J�S& � G�S& � SS& � �� ɬɟɩɥɨɽɦɧɨɫɬɿ�� ɜɿɞɩɨɜɿɞɧɨ�� ɬɜɟɪɞɨɝɨ� ɡɚɥɿɡɚ� ɭ�

ɦɨɞɢɮɿɤɚɰɿɹɯ�D � E � J �ɿ�G �ɬɚ�ɪɿɞɤɨɝɨ�ɡɚɥɿɡɚ���

EoD/ � JoE/ � GoJ/ ��ɬɟɩɥɨɬɚ�ɜɿɞɩɨɜɿɞɧɢɯ�ɮɚɡɨɜɢɯ�ɩɟɪɟɬɜɨɪɟɧɶ���

ɩɥ/ � Å/ ��ɬɟɩɥɨɬɚ�ɩɥɚɜɥɟɧɧɹ�ɿ�ɜɢɩɚɪɨɜɭɜɚɧɧɹ��
Ɂɚɥɟɠɧɿɫɬɶ�ɬɟɩɥɨɽɦɧɨɫɬɿ�ɜɿɞ�ɬɟɦɩɟɪɚɬɭɪɢ�ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ�ɪɿɜɧɹɧɧɹɦ�>��@��

��� ���� �� ���� ɌɋɌɜD&S �� ����
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Ɂɧɚɱɟɧɧɹ�ɤɨɟɮɿɰɿɽɧɬɿɜ�ɚ��ɜ� ɿ�ɫ�� ɚ� ɬɚɤɨɠ�ɬɟɩɥɨɬɚ�ɮɚɡɨɜɢɯ�ɩɟɪɟɬɜɨɪɟɧɶ�ɞɥɹ�ɡɚɥɿɡɚ�
ɧɚɜɟɞɟɧɿ�ɭ�ɬɚɛɥ����>��@��

Ɍɚɛɥɢɰɹ���±�Ʉɨɟɮɿɰɿɽɧɬ�ɬɟɦɩɟɪɚɬɭɪɧɨʀ�ɡɚɥɟɠɧɨɫɬɿ�ɬɟɩɥɨɽɦɧɨɫɬɿ��Ⱦɠ�ɝ�ɚɬ�Ʉ��ɬɚ�
ɬɟɩɥɨɬɢ�ɮɚɡɨɜɢɯ�ɩɟɪɟɬɜɨɪɟɧɶ��ɡɚɥɿɡɚ��Ⱦɠ�ɝ�ɚɬ��

Ɇɨɞɢɮɿɤɚɰɿɹ�ɡɚɥɿɡɚ� Ɍɿ�ɩ ±�Ɍɿ�ɤ ɚɿ ɜɿ ɋɿ /ɿ

����������� ����� ����� �� �����
������������ ���� �� �� ����
������������ ����� ����� �� ����
������������ ����� �� �� ������

ɪɿɞɤɟ� ������������ ����� �� �� �������

ɉɿɫɥɹ�ɩɿɞɫɬɚɧɨɜɤɢ�������ɜ�������ɬɚ�ɿɧɬɟɝɪɭɜɚɧɧɹ�ɨɬɪɢɦɭɽɦɨ��
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ɞɟ�ɿ ��ɧɨɦɟɪ�ɬɟɦɩɟɪɚɬɭɪɧɨʀ�ɞɿɥɹɧɤɢ�� ɩL7 � �ɬɚ� ɤL7 � ��ɩɨɱɚɬɤɨɜɚ�ɿ�ɤɿɧɰɟɜɚ�ɬɟɦɩɟɪɚɬɭɪɢ�
ɧɚ�ɿ�ɬɿɣ�ɞɿɥɹɧɰɿ��

Ɋɟɡɭɥɶɬɚɬɢ�ɪɨɡɪɚɯɭɧɤɭ�ɡɚ�ɮɨɪɦɭɥɨɸ�����ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɞɚɧɢɯ�ɬɚɛɥ����ɧɚɜɟɞɟɧɿ�
ɭ�ɬɚɛɥ����ɬɚ�ɧɚ�ɪɢɫ�����

Ɍɚɛɥɢɰɹ���±�Ɂɚɥɟɠɧɿɫɬɶ�ɬɟɩɥɨɜɦɿɫɬɭ�ɡɚɥɿɡɚ�ɜɿɞ�ɬɟɦɩɟɪɚɬɭɪɢ�

Ɍ��Ʉ� ����� ����� ����� ����� ����� ����� �����
4��Ⱦɠ�ɝ�ɚɬ� ������ ������ ������ ������ ������ ������ ������

Ɍ��Ʉ� ����� ����� ����� ����� ����� ����� �����
4��Ⱦɠ�ɝ�ɚɬ� ������ ������ ������ ������ ������ ������ �������

ɉɪɢ�ɊɈȾ�� ɹɤ� ɡɚɡɧɚɱɚɥɨɫɶ�� ɟɥɟɤɬɪɢɱɧɚ� ɟɪɨɡɿɹ�ɧɟɡɚɥɟɠɧɨ�ɜɿɞ� ɫɬɪɭɦɭ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɜ�
ɲɢɪɨɤɨɦɭ� ɞɿɚɩɚɡɨɧɿ� ɪɟɠɢɦɿɜ�� ɩɨɱɢɧɚɸɱɢ� ɜɿɞ� ɪɨɡɦɿɪɧɨɝɨ� ɩɥɚɜɥɟɧɧɹ� ɿ� ɚɠ� ɞɨ� ɬɨɧɤɨɝɨ�
ɪɨɡɦɿɪɧɨɝɨ�ɜɢɩɚɪɨɜɭɜɚɧɧɹ��Ɍɨɦɭ�ɞɠɟɪɟɥɚ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ�ɡɚ�ɬɚɤɢɯ�ɭɦɨɜ�ɦɨɠɭɬɶ�ɛɭɬɢ�
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɿ� ɞɿɚɩɚɡɨɧɚɦɢ� ɬɟɦɩɟɪɚɬɭɪ� Ɍ� �����«�����Ʉ� ɿ� ɬɟɩɥɨɬɢ�
4� ������«�������Ⱦɠ�ɝ±ɚɬ� �ɪɢɫ����� ɜɿɞɩɨɜɿɞɧɨ� ɩɪɢ� ɞɢɧɚɦɿɱɧɢɯ� ɬɢɫɤɚɯ� ɩɨɬɨɤɭ� ɪɨɛɨɱɨʀ�
ɪɿɞɢɧɢ�ɜ�ɦɟɠɚɯ�ɊG� �����«����Ɇɉɚ��ɪɢɫ������ɐɟ�ɞɨɡɜɨɥɹɽ��ɡɨɤɪɟɦɚ��ɨɰɿɧɢɬɢ�ɩɢɬɨɦɿ�ɜɢɬɪɚɬɢ�
ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ� ɬɚ�ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ�ɩɪɨɰɟɫɭ�� ɹɤɿ� ɜɿɞɩɨɜɿɞɚɸɬɶ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ�ɞɚɧɢɦ��ɚ�
ɬɚɤɨɠ�ɜɢɤɨɪɢɫɬɚɬɢ�ɨɬɪɢɦɚɧɿ�ɞɚɧɿ�ɹɤ�ɜɢɯɿɞɧɿ�ɞɥɹ�ɜɢɡɧɚɱɟɧɧɹ�ɮɭɧɤɰɿʀ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɩɨɥɹ�ɜ�
ɡɨɧɿ� ɞɿʀ� ɡɚɡɧɚɱɟɧɢɯ� ɞɠɟɪɟɥ� ɬɟɩɥɚ�� ɳɨ�� ɜ� ɫɜɨɸ� ɱɟɪɝɭ�� ɞɨɡɜɨɥɹɽ� ɨɰɿɧɢɬɢ� ɜɟɥɢɱɢɧɭ� ɡɨɧɢ�
ɬɟɪɦɿɱɧɨɝɨ�ɜɩɥɢɜɭ�ɩɪɢ�ɊɈȾ��

Ɇɚɬɟɦɚɬɢɱɧɟ�ɮɨɪɦɭɥɸɜɚɧɧɹ�ɡɚɞɚɱɿ����
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ɞɟ�Ɍɩ�ɿ�Ɍɨ�±�ɬɟɦɩɟɪɚɬɭɪɚ�ɩɨɜɟɪɯɧɿ�ɿ�ɩɨɱɚɬɤɨɜɚ�ɬɟɦɩɟɪɚɬɭɪɚ���
ɚ� �������±� ɦ��ɫ�±�ɤɨɟɮɿɰɿɽɧɬ�ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɿɞɧɨɫɬɿ�>��@��

Ɍ��Ʉ� ���� ���� ���� ���� ����� ����� ����� �����
4��Ⱦɠ�ɝ�ɚɬ�� �� ����� ����� ����� ����� ����� ������ ������
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��

Ɋɢɫɭɧɨɤ���±�əɤɿɫɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɫɬɚɥɟɜɢɯ�ɟɥɟɤɬɪɨɞɚɯ�

Ɋɢɫɭɧɨɤ���±�Ɍɟɦɩɟɪɚɬɭɪɧɟ�ɩɨɥɟ�ɜ�ɡɨɧɿ�ɞɿʀ�ɞɠɟɪɟɥɚ�ɬɟɩɥɚ�

Ɋɨɡɜµɹɡɨɤ�ɡɚɞɚɱɿ�����ɽ�ɜɿɞɨɦɢɦ�>��@��
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ɞɟ�8 ±� ɤɨɦɩɥɟɤɫɧɚ� ɛɟɡɪɨɡɦɿɪɧɚ� ɡɦɿɧɧɚ�� ɹɤɚ� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɡɚɞɚɧɢɦɢ� ɡɧɚɱɟɧɧɹɦɢ�
ɩɚɪɚɦɟɬɪɿɜ�ɯ�ɿ� ��

��� W� D[8 �� ����
ȼɢɡɧɚɱɢɦɨ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɪɿɜɧɹɧɶ� ���� ɿ� ���� ɝɥɢɛɢɧɭ� ɡɨɧɢ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ�

ɡɝɿɞɧɨ�ɡɚɡɧɚɱɟɧɢɯ�ɭɦɨɜ�ɩɪɢ�W�� ������ɫ�ɩɪɢ�Ɍɩ� �Ɍɩɥ� �����Ʉ��Ɍɨ� ����Ʉ��ɿ�Ɍ� �����Ʉ��ɉɪɢ�
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ɰɶɨɦɭ�4� ���������8� �������>��@��ȼ�ɩɿɞɫɭɦɤɭ�ɨɬɪɢɦɭɽɦɨ��
�������� �� W�� D8[ ɦ�� �����

Ɉɞɟɪɠɚɧɟ�ɡɧɚɱɟɧɧɹ�ɯ�ɜɿɞɩɨɜɿɞɚɽ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ��ɪɢɫ������ɩɪɢ�ɞɢɧɚɦɿɱɧɨɦɭ�
ɬɢɫɤɭ� ɩɨɬɨɤɭ� ɪɿɞɢɧɢ� ɜ� ɡɨɧɿ� ɨɛɪɨɛɤɢ� ɊG� ���

�ɉɚ� ɬɚ� ɞɨɡɜɨɥɹɽ� ɩɪɢɛɥɢɡɧɨ� ɜɢɡɧɚɱɢɬɢ�
ɝɥɢɛɢɧɭ� ɡɨɧɢ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ�ɇ� ɡɝɿɞɧɨ� ɡɚɡɧɚɱɟɧɢɯ� ɭɦɨɜ� ɩɪɢ� ɞɢɧɚɦɿɱɧɨɦɭ� ɬɢɫɤɭ�
ɩɨɬɨɤɭ�ɜ�ɦɟɠɚɯ�ɊG� �����«���Ɇɉɚ��ɪɢɫ������

ȼɢɫɧɨɜɤɢ�� Ɇɨɠɥɢɜɨɫɬɿ� ɬɚ� ɹɤɿɫɧɿ� ɿ� ɤɿɥɶɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɪɨɰɟɫɭ� ɊɈȾ�
ɜɢɡɧɚɱɚɸɬɶɫɹ� ɹɤɿɫɧɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� �ɹɤɿɫɬɸ�� ɞɠɟɪɟɥ� ɬɟɩɥɚ�ɧɚ� ɟɥɟɤɬɪɨɞɚɯ��ɩɟɪɲ�
ɡɚ�ɜɫɟ�� ɨɛ¶ɽɦɧɨɸ� ɝɭɫɬɢɧɨɸ�ɬɟɩɥɨɜɨʀ�ɩɨɬɭɠɧɨɫɬɿ��Ɉɫɬɚɧɧɹ�� ɜ� ɫɜɨɸ�ɱɟɪɝɭ�� ɜɢɡɧɚɱɚɽɬɶɫɹ�
ɞɢɧɚɦɿɱɧɢɦ� ɬɢɫɤɨɦ� ɩɨɬɨɤɭ� ɪɨɛɨɱɨʀ� ɪɿɞɢɧɢ�� ɚ� ɬɚɤɨɠ�� ɜ� ɜɿɞɨɦɢɯ� ɦɟɠɚɯ�� ɩɨɥɹɪɧɿɫɬɸ�
ɟɥɟɤɬɪɨɞɿɜ�� ȼ� ɡɜ¶ɹɡɤɭ� ɡ� ɰɢɦ� ɽ� ɦɨɠɥɢɜɢɦ� ɥɟɝɤɨ� �ɡɚ� ɪɚɯɭɧɨɤ� ɪɟɝɭɥɸɜɚɧɧɹ� ɲɜɢɞɤɨɫɬɿ�
ɩɨɬɨɤɭ�ɪɨɛɨɱɨʀ� ɪɿɞɢɧɢ�� ɤɟɪɭɜɚɬɢ� ɹɤɿɫɬɸ�ɞɠɟɪɟɥ� ɬɟɩɥɚ�ɧɚ� ɟɥɟɤɬɪɨɞɚɯ�� ɚ�ɨɬɠɟ� ɿ� ɹɤɿɫɬɸ�
ɩɪɨɰɟɫɭ� ɟɪɨɡɿʀ�� ɡɞɿɣɫɧɸɸɱɢ� ɨɛɪɨɛɤɭ� ɧɟɡɚɥɟɠɧɨ� ɜɿɞ� ɫɬɪɭɦɭ� ɜ� ɲɢɪɨɤɨɦɭ� ɞɿɚɩɚɡɨɧɿ�
ɪɟɠɢɦɿɜ��ɩɨɱɢɧɚɸɱɢ�ɜɿɞ�ɝɪɭɛɨɝɨ�ɪɨɡɦɿɪɧɨɝɨ�ɩɥɚɜɥɟɧɧɹ�ɿ�ɚɠ�ɞɨ�ɩɪɟɜɚɥɸɸɱɨɝɨ�ɬɨɧɤɨɝɨ�
ɪɨɡɦɿɪɧɨɝɨ�ɜɢɩɚɪɨɜɭɜɚɧɧɹ��

Ɏɿɡɢɱɧɢɣ� ɩɪɨɰɟɫ� ɟɥɟɤɬɪɢɱɧɨʀ� ɟɪɨɡɿʀ� ɩɪɢ� ɊɈȾ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɛɟɡɩɟɪɟɪɜɧɢɦ�
ɩɿɞɜɟɞɟɧɧɹɦ� ɟɧɟɪɝɿʀ� ɜ� ɡɨɧɭ� ɨɛɪɨɛɤɢ�� ɛɟɡɩɟɪɟɪɜɧɢɦ� ɝɨɪɿɧɧɹɦ� ɞɭɝɢ� ɿ� ɛɟɡɩɟɪɟɪɜɧɢɦ�
ɿɫɧɭɜɚɧɧɹɦ�ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ��Ɉɬɠɟ�ɛɟɡɩɟɪɟɪɜɧɨɸ�ɽ�ɬɟɩɥɨɜɚ�ɞɿɹ�ɪɨɡɪɹɞɭ�ɧɚ�
ɟɥɟɤɬɪɨɞɢ�ɿ�ɛɟɡɩɟɪɟɪɜɧɨ�ɩɪɨɯɨɞɢɬɶ�ɩɪɨɰɟɫ�ɟɪɨɡɿʀ��

Ɉɩɢɫɚɧɨ� ɡɝɿɞɧɨ� ɿɫɧɭɸɱɢɯ� ɭɹɜɥɟɧɶ� ɜ� ɨɛɥɚɫɬɿ� ɮɿɡɢɤɢ� ɬɟɩɥɨɜɢɯ� ɩɪɨɰɟɫɿɜ� ɞɟɹɤɿ�
ɹɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɠɟɪɟɥ� ɬɟɩɥɚ� ɧɚ� ɟɥɟɤɬɪɨɞɚɯ� ɜ� ɭɦɨɜɚɯ� ɊɈȾ� ɬɚ� ʀɯ� ɜɿɞɩɨɜɿɞɧɿɫɬɶ�
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ�ɞɚɧɢɦ�ɞɥɹ�ɟɥɟɤɬɪɨɞɿɜ�ɿɡ�ɡɚɥɿɡɚ�ɬɚ�ɫɬɚɥɟɣ��

ɋɩɢɫɨɤ�ɥɿɬɟɪɚɬɭɪɢ�
�� Ɇɚɡɟɥɶ� Ⱥ�Ƚ�� Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɨɣ� ɞɭɝɢ� >Ɍɟɤɫɬ@� �� Ⱥ�Ƚ�� Ɇɚɡɟɥɶ� ±� Ɇ���

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��������±�����ɫ��
�� Ʉɟɫɚɟɜ�ɂ��Ƚ��Ʉɚɬɨɞɧɵɟ�ɩɪɨɰɟɫɫɵ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɞɭɝɢ�>Ɍɟɤɫɬ@� ��ɂ��Ƚ���Ʉɟɫɚɟɜ�±�Ɇ���ɇɚɭɤɚ��������±�

����ɫ��
�� ɋɚɦɟɪɜɢɥɥ�� Ⱦɠ�� Ɇ�� ɗɥɟɤɬɪɢɱɟɫɤɚɹ� ɞɭɝɚ� >Ɍɟɤɫɬ@� �� ɉɟɪ�� ɫ� ɚɧɝɥ�� Ʉ�� Ʌ�� Ƚɪɟɛɟɧɶ�� ɉɨɞ� ɪɟɞ�� Ʌ�� ɘ��

Ⱥɛɪɚɦɨɜɢɱɚ����Ɇɨɫɤɜɚ���Ʌɟɧɢɧɝɪɚɞ���Ƚɨɫɷɧɟɪɝɨɢɡɞɚɬ��������±�����ɫ��
�� �ɗɤɤɟɪ�Ƚ��ɋɨɜɪɟɦɟɧɧɨɟ�ɪɚɡɜɢɬɢɟ�ɬɟɨɪɢɢ�ɩɪɢɷɥɟɤɬɪɨɞɧɵɯ�ɨɛɥɚɫɬɟɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɞɭɝɢ�>Ɍɟɤɫɬ@���Ƚ���

ɗɤɤɟɪ����Ɍɟɩɥɨɮɢɡɢɤɚ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ��±�������±�Ɍ����±�ɜɵɩ����±�ɋ����������
�� ɇɨɫɭɥɟɧɤɨ�ȼ�� ȱ��ɉɪɨ�ɹɤɿɫɬɶ� ɞɠɟɪɟɥ�ɬɟɩɥɚ�ɧɚ�ɟɥɟɤɬɪɨɞɚɯ� ɿ�ɩɨɥɹɪɧɿɫɬɶ�ɟɥɟɤɬɪɢɱɧɨʀ� ɟɪɨɡɿʀ�ɩɪɢ�ɊɈȾ�

>Ɍɟɤɫɬ@���ȼ�ȱ��ɇɨɫɭɥɟɧɤɨ����Ɂɛɿɪɧɢɤ�ɧɚɭɤɨɜɢɯ�ɩɪɚɰɶ�ɄȱɋɏɆ��±�������±�ȼɢɩ����±�&�����������
�� ɇɨɫɭɥɟɧɤɨ�ȼ�� ȱ��Ɋɨɡɦɿɪɧɚ�ɨɛɪɨɛɤɚ�ɦɟɬɚɥɿɜ�ɟɥɟɤɬɪɢɱɧɨɸ�ɞɭɝɨɸ�>Ɍɟɤɫɬ@� ��Ⱥɜɬɨɪɟɮ��ɞɢɫ��ɞ�ɪɚ�ɬɟɯɧ��

ɧɚɭɤ��������������ȼ�ȱ��ɇɨɫɭɥɟɧɤɨ��±�Ʉɿɪɨɜɨɝɪɚɞɫɶɤɢɣ�ɞɟɪɠ��ɬɟɯɧ��ɭɧ�ɬ��±�Ʉ���������±����ɫ��
�� ɇɨɫɭɥɟɧɤɨ� ȼ�ɂ�� Ɏɢɡɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɢ� ɤɥɚɫɫɢɮɢɤɚɰɢɹ� ɫɩɨɫɨɛɨɜ�

ɷɥɟɤɬɪɨɪɚɡɪɹɞɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɦɟɬɚɥɥɨɜ� >Ɍɟɤɫɬ@� �� ȼ�ɂ�� ɇɨɫɭɥɟɧɤɨ�� ȼ�ɇ�ɒɦɟɥɶɟɜ� ��� ɇɚɭɱɧɨ�
ɬɟɨɪɟɬɢɱɟɫɤɢɣ� ɢ� ɩɪɚɤɬɢɱɟɫɤɢɣ� ɠɭɪɧɚɥ� �ɋɨɜɪɟɦɟɧɧɵɣ� ɧɚɭɱɧɵɣ� ɜɟɫɬɧɢɤ��� ɋɟɪɢɹ� �Ɍɟɯɧɢɱɟɫɤɢɟ�
ɧɚɭɤɢ��ɋɨɜɪɟɦɟɧɧɵɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ���±�ʋ���������±��Ȼɟɥɝɨɪɨɞ� ± ������±�&���������

�� �ɇɨɫɭɥɟɧɤɨ� ȼ�ɂ�� Ɉ� ɤɚɱɟɫɬɜɟ� ɢɫɬɨɱɧɢɤɨɜ� ɬɟɩɥɚ� ɧɚ� ɷɥɟɤɬɪɨɞɚɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɩɪɨɰɟɫɫɚ� ɪɚɡɦɟɪɧɨɣ�
ɨɛɪɚɛɨɬɤɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɞɭɝɨɣ�>Ɍɟɤɫɬ@���ȼ�ɂ��ɇɨɫɭɥɟɧɤɨ��ȼ�ɇ�ɒɦɟɥɶɟɜ����ɇɚɭɱɧɨ�ɬɟɨɪɟɬɢɱɟɫɤɢɣ�ɢ�
ɩɪɚɤɬɢɱɟɫɤɢɣ� ɠɭɪɧɚɥ� �Ɉɪɚɥɞɵɧ� ɝɵɥɵɦ� ɠɚɪɲɵɫɵ��� ɋɟɪɢɹ� �Ɍɟɯɧɢɱɟɫɤɢɟ� ɧɚɭɤɢ�� Ɏɢɡɢɤɚ���
ɋɨɜɪɟɦɟɧɧɵɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ���±�ʋ����������±��Ʉɚɡɚɯɫɬɚɧ�±�������&���������

�� ɂɞɟɥɶɱɢɤ� ɂ�� ȿ�� ɋɩɪɚɜɨɱɧɢɤ� ɩɨ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ� ɫɨɩɪɨɬɢɜɥɟɧɢɹɦ� >Ɍɟɤɫɬ@� �� ɉɨɞ� ɪɟɞ�� Ɇ�� Ɉ��
ɒɬɟɣɧɛɟɪɝɚ��±���ɟ�ɢɡɞ���ɩɟɪɟɪɚɛ��ɢ�ɞɨɩ��±�Ɇ���Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��������±�����ɫ��

��� ɋɨɥɨɧɢɧ�ɇ��ɋ��Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɫɬɚɬɢɫɬɢɤɚ�ɜ�ɬɟɯɧɨɥɨɝɢɢ�ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ�>Ɍɟɤɫɬ@���ɇ��ȼ��ɋɨɥɨɧɢɧ�
±�Ɇ���Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��������±�����ɫ��

��� ɋɟɪɝɟɟɜ�ɇ��ȼ��ɉɥɨɬɧɨɫɬɶ�ɬɨɤɚ�ɷɥɟɤɬɪɨɞɧɵɯ�ɩɹɬɟɧ�ɞɭɝɢ�ɫ�ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ�ɷɥɟɤɬɪɨɞɚɦɢ�>Ɍɟɤɫɬ@���ɇ��
ȼ��ɋɟɪɝɟɟɜ��Ƚ��Ⱥ��ɒɟɩɟɥɶ����ɀɭɪɧɚɥ�ɢɧɠɟɧɟɪɧɨɣ�ɮɢɡɢɤɢ��±�������±�Ɍ�����±�ʋ���±�&�������������

��� Ʉɟɫɚɟɜ�ɂ��Ƚ��Ʉɚɬɨɞɧɵɟ�ɩɪɨɰɟɫɫɵ�ɪɬɭɬɧɨɣ�ɞɭɝɢ�ɢ�ɜɨɩɪɨɫɵ�ɟɺ�ɭɫɬɨɣɱɢɜɨɫɬɢ�>Ɍɟɤɫɬ@���ɂ��Ƚ��Ʉɟɫɚɟɜ����
Ɍɪɭɞɵ�ȼɗɂ��±�������±�ȼɵɩ������±�&�����������
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-RXUQDO�RI�(QJLQHHULQJ�3K\VLFV��9RO�������������������

���� .HVDHY��,��*����������.DWRGQ\H�SURWVHVV\�UWXWQR\�GXJL�L�YRSURV\�HH�XVWR\FKLYRVWL�>&DWKRGH�SURFHVVHV�RI�
PHUFXU\�DUF�DQG�SUREOHPV�LWV�VWDELOLW\@��7UXG\�9(,�±�7UHDWLVH�RI�WKH�$OO�8QLRQ�(OHFWURWHFKQLFDO�,QVWLWXWH��
��������������

9LFWRU�1RVXOHQNR��3URI���'6F���9LWDOL\�6KPHO\RY��$VVRV��3URI���3K'�WHFK��VFL���
&HQWUDOXNUDLQLDQ�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\��.URSLYQLWVN\��8NUDLQH�
4XDOLWDWLYH�&KDUDFWHULVWLFV�RI�+HDW�6RXUFHV�RQ�6WHHO�(OHFWURGHV�

7KH�HOHFWULF� DUF� LV� FRQVLGHUHG� DV� WKH� VXP�RI� WKUHH� LQGHSHQGHQWO\� RSHUDWLQJ� KHDW� VRXUFHV� DW� WKH� FDWKRGH��
DQRGH�DQG�DUF�FROXPQ��$W�WKH�VDPH�WLPH��WKH�TXDOLWDWLYH�FKDUDFWHULVWLFV��TXDOLW\��RI�WKH�KHDW�VRXUFH�DW�WKH�FDWKRGH�
GHWHUPLQH�WKH�SRVVLELOLW\�DQG�WKH�TXDOLWDWLYH�VLGH�RI�WKH�FDWKRGH�HURVLRQ�SURFHVV��DQG�WKH�TXDOLWDWLYH�FKDUDFWHULVWLFV�
�TXDOLW\��RI� WKH�KHDW�VRXUFHV�DW� WKH�DQRGH�DUH�WKH�SRVVLELOLW\�DQG�WKH�TXDOLWDWLYH�VLGH�RI�WKH�DQRGH�HURVLRQ�SURFHVV�
�WUHDWPHQW���&RPSDUDWLYH�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�HVWLPDWHV�RI�KHDW�VRXUFHV�DW� WKH�FDWKRGH�DQG�DQRGH��LQ� WXUQ��
DOORZ� XV� WR� GUDZ� FRQFOXVLRQV� DERXW� WKH� SRODULW\� RI� HOHFWULFDO� HURVLRQ�� VLQFH�� DV� LV� NQRZQ�� WKH� HIIHFW� RI� HOHFWULF�
HURVLRQ�LV�SRODU��WKDW�LV��ERWK�TXDQWLWDWLYHO\�DQG�TXDOLWDWLYHO\�WKH�HURVLRQ�RI�WKH�FDWKRGH�DQG�DQRGH�GLIIHU��

&UHDWH�D�UHOLDEOH�HQHUJ\�EDODQFH�IRU�WKH�FDWKRGH�UHJLRQ�DQG�VHSDUDWHO\�IRU�WKH�DQRGH�UHJLRQ�RI�WKH�DUF��
WKDW� LV�� WR� JLYH� D� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� FKDUDFWHUL]DWLRQ� RI� KHDW� VRXUFHV� VHSDUDWHO\� DW� WKH� DQRGH� DQG�
VHSDUDWHO\�DW�WKH�FDWKRGH��XVLQJ�H[LVWLQJ�FODVVLFDO�FRQFHSWV�RI�HOHPHQWDU\�SURFHVVHV�LQ�WKH�DUF��DW�WKH�SUHVHQW�WLPH�
LV� LPSRVVLEOH��7KH�TXDOLW\�RI� WKH�KHDW�VRXUFHV�RQ� WKH�HOHFWURGHV� LV�GHVFULEHG�E\� WKH�YROXPH�GHQVLW\�RI� WKHUPDO�
SRZHU�LQ�WKH�FDWKRGH�DQG�DQRGH�KHDW�VRXUFHV��ZKLFK��LQ�WXUQ��LV�GHWHUPLQHG�E\�WKH�FXUUHQW�GHQVLW\�DQG�WKH�HOHFWULF�
ILHOG�VWUHQJWK��UHVSHFWLYHO\��LQ�WKH�FDWKRGH�DQG�DQRGH�UHJLRQV�RI�WKH�DUF��

7KH�TXDOLWLHV�DQG�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�FKDUDFWHULVWLFV�RI�WKH�SURFHVV�RI�GLPHQVLRQDO�SURFHVVLQJ�E\�
DQ�HOHFWULF�DUF�DUH�GHWHUPLQHG�E\� WKH�TXDOLWDWLYH�FKDUDFWHULVWLFV� �TXDOLW\��RI� WKH�KHDW� VRXUFHV�RQ� WKH�HOHFWURGHV��
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ILUVW�RI�DOO��E\�WKH�YROXPH�GHQVLW\�RI�WKH�WKHUPDO�SRZHU��7KH�ODWWHU��LQ�WXUQ��LV�GHWHUPLQHG�E\�WKH�G\QDPLF�SUHVVXUH�
RI�WKH�IORZ�RI�WKH�ZRUNLQJ�IOXLG��DV�ZHOO�DV��LQ�FHUWDLQ�OLPLWV��E\�WKH�SRODULW\�RI�WKH�HOHFWURGHV��,Q�WKLV�FRQQHFWLRQ��
LW�LV�SRVVLEOH�WR�HDVLO\�FRQWURO�WKH�TXDOLW\�RI�WKH�KHDW�VRXUFHV�RQ�WKH�HOHFWURGHV��DQG�FRQVHTXHQWO\�WKH�TXDOLW\�RI�
WKH�HURVLRQ�SURFHVV��SHUIRUPLQJ�SURFHVVLQJ�LUUHVSHFWLYH�RI�WKH�FXUUHQW�LQ�D�ZLGH�UDQJH�RI�PRGHV��EHJLQQLQJ�IURP�
URXJK�VL]HG�PHOWLQJ�DQG�WR�SUHYDLOLQJ�WKLQ�GLPHQVLRQDO�HYDSRUDWLRQ��

7KH�SK\VLFDO�SURFHVV�RI�HOHFWULF�HURVLRQ�GXULQJ�GLPHQVLRQDO�SURFHVVLQJ�E\�HOHFWULF�DUF�LV�FKDUDFWHUL]HG�
E\� D� FRQWLQXRXV� VXSSO\� RI� HQHUJ\� WR� WKH� WUHDWPHQW� ]RQH�� FRQWLQXRXV� EXUQLQJ� RI� WKH� DUF� DQG� WKH� FRQWLQXRXV�
H[LVWHQFH�RI�KHDW�VRXUFHV�DW�WKH�HOHFWURGHV��6R�WKH�WKHUPDO�HIIHFW�RI�WKH�GLVFKDUJH�RQ�WKH�HOHFWURGHV�LV�FRQWLQXRXV�
DQG�WKH�SURFHVV�RI�HURVLRQ�LV�FRQWLQXRXVO\�SURFHHGLQJ��

'HVFULEHG� DFFRUGLQJ� WR� WKH� H[LVWLQJ� LGHDV� LQ� WKH� ILHOG� RI� WKH� SK\VLFV� RI� WKHUPDO� SURFHVVHV�� VRPH�
TXDOLWDWLYH�FKDUDFWHULVWLFV�RI�KHDW�VRXUFHV�RQ�HOHFWURGHV�XQGHU�FRQGLWLRQV�RI�GLPHQVLRQDO�SURFHVVLQJ�E\�DQ�HOHFWULF�
DUF�DQG�WKHLU�FRUUHVSRQGHQFH�WR�H[SHULPHQWDO�GDWD�IRU�HOHFWURGHV�IURP�LURQ�DQG�VWHHOV��
HOHFWULF�DUF��DQRGH��FDWKRGH��DUF�FROXPQ��VRXUFH�RI�KHDW��ZRUNLQJ�IOXLG��FXUUHQW�GHQVLW\�

Ɉɞɟɪɠɚɧɨ��5HFHLYHG��������������

ɍȾɄ������������

2OH[VDQGU�0D]KH\ND��SURI���3K'�WHFK��VFL��
ɋHQWUDO�8NUDLQLDQ�QDWLRQDO�WHFKQLFDO�XQLYHUVLW\��.URS\YQLFNL\��8NUDLQH
(�PDLO��SURINRP������#XNU�QHW�

,PSURYHG�TXDOLW\�FRQWURO�RI�ZHOGHG�MRLQWV�

,Q�WKLV�ZRUN��WKH�PDJQHWLF�ILHOG�ZDV�UHFRQILJXUHG�WR�FRQWURO�WKH�VXWXUH��$�FRPSXWDWLRQDO�PRGHO�ZLWK�D�
OD\RXW�VFKHPH�IRU�WKH�KRUL]RQWDO�DQG�YHUWLFDO�PDJQHWLF�ILHOGV�RI� WKH�VHDP�EHDG�ZLWK�UHIHUHQFH�WR�WKH�&DUWHVLDQ�
FRRUGLQDWH�V\VWHP�LV�SURSRVHG��7KH�PDJQHWLF�FKDUJHV�IRU�D�JLYHQ�ZHOGLQJ�UROOHU�DUH�FDOFXODWHG��7KH�WRSRJUDSK\�
RI� WKH� GHIHFW� ILHOG� RQ� WKH� VXUIDFH� RI� WKH� EXWW� ZHOG� KDV� EHHQ� HVWLPDWHG�� 7KH� UHVXOWV� RI� WKH� FDOFXODWLRQ� RI� WKH�
WDQJHQWLDO� FRPSRQHQW� RI� WKH� ILHOG� RI� FRQYH[LW\� RI� WKH�ZHOG� DUH� REWDLQHG�ZKHQ� WKH� REMHFW� LV�PDJQHWL]HG� DW� DQ�
DQJOH� WR� WKH� VXUIDFH� E\� WKH� SULPDU\�� 7KH� UHVXOWV� RI� WKHRUHWLFDO� DQG� H[SHULPHQWDO� VWXGLHV� KDYH� VKRZQ� KLJK�
FRQVLVWHQF\��LW�LV�HVWDEOLVKHG�WKDW�ZKHQ�WKH�REMHFW�LV�PDJQHWL]HG�VLPXOWDQHRXVO\�SHUSHQGLFXODU�DQG�SDUDOOHO�WR�LWV�
VXUIDFH�� WKH� WDQJHQWLDO�FRPSRQHQW�RI� WKH� ILHOG�7KH�FRQYH[LW\�RI� WKH� VHDP�LV�VNHZ�V\PPHWULF�� UHPLQLVFHQW�RI�D�
VLQXVRLG�� 7KH� FKDQJH� LQ� WKH� FRQYH[LW\� SDUDPHWHUV� RI� WKH� ZHOG� GRHV� QRW� FKDQJH� WKH� ILHOG� LQ� WKH� SODQH� RI� LWV�
V\PPHWU\��
ɫRQWURO��TXDOLW\��REMHFW��ZHOGLQJ�FRPSRXQG��UROOHU��WRSRJUDSK\��ILHOG��UHOLDELOLW\��MRLQW�ZHOGLQJ�MRLQW��GHIHFW��
VXUIDFH��PDJQHW��&DUWHVLDQ�FRRUGLQDWH�V\VWHP�

Ⱥ�ɂ��Ɇɚɠɟɣɤɚ��ɩɪɨɮ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
ɐɟɧɬɪɚɥɶɧɨɭɤɪɚɢɧɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɝ��Ʉɪɨɩɢɜɧɢɰɤɢɣ��ɍɤɪɚɢɧɚ�
ɉɨɜɵɲɟɧɢɟ�ɤɨɧɬɪɨɥɹ�ɤɚɱɟɫɬɜɚ�ɫɜɚɪɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ

ȼ�ɪɚɛɨɬɟ�ɩɪɨɜɟɞɟɧɨ�ɩɟɪɟɫɬɪɨɟɧɢɟ�ɦɚɝɧɢɬɧɨɝɨ�ɩɨɥɹ�ɞɥɹ�ɤɨɧɬɪɨɥɹ�ɫɜɚɪɨɱɧɨɝɨ�ɲɜɚ��ɉɪɟɞɥɨɠɟɧɚ�
ɪɚɫɱɟɬɧɚɹ�ɦɨɞɟɥɶ� ɫɨ� ɫɯɟɦɨɣ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ� ɢ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ� ɦɚɝɧɢɬɧɵɯ� ɩɨɥɟɣ� ɜɚɥɢɤɚ�
ɲɜɚ�ɫ�ɩɪɢɜɹɡɤɨɣ�ɤ�ɞɟɤɚɪɬɨɜɨɣ�ɫɢɫɬɟɦɟ�ɤɨɨɪɞɢɧɚɬ��ɉɪɨɢɡɜɟɞɟɧ�ɪɚɫɱɟɬ�ɦɚɝɧɢɬɧɵɯ�ɡɚɪɹɞɨɜ�ɞɥɹ�ɡɚɞɚɧɧɨɝɨ�
ɫɜɚɪɨɱɧɨɝɨ� ɜɚɥɢɤɚ�� Ɉɰɟɧɟɧɚ� ɬɨɩɨɝɪɚɮɢɹ� ɩɨɥɹ� ɞɟɮɟɤɬɚ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɫɬɵɤɨɜɨɝɨ� ɫɜɚɪɧɨɝɨ� ɲɜɚ��
ɉɨɥɭɱɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɚ�ɬɚɧɝɟɧɰɢɚɥɶɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɩɨɥɹ�ɜɵɩɭɤɥɨɫɬɢ�ɲɜɚ�ɩɪɢ�ɧɚɦɚɝɧɢɱɢɜɚɧɢɢ�
ɨɛɴɟɤɬɚ� ɩɨɞ� ɭɝɥɨɦ� ɤ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɟɪɜɢɱɧɵɦ� Ɋɟɡɭɥɶɬɚɬɵ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɤɚɡɚɥɢ� ɜɵɫɨɤɭɸ� ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ�� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɤɨɝɞɚ� ɨɛɴɟɤɬ� ɧɚɦɚɝɧɢɱɟɧ�
ɨɞɧɨɜɪɟɦɟɧɧɨ� ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɢ� ɩɚɪɚɥɥɟɥɶɧɨ� ɟɝɨ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɬɚɧɝɟɧɰɢɚɥɶɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɩɨɥɹ�
ɜɵɩɭɤɥɨɫɬɢ� ɲɜɚ� ɹɜɥɹɟɬɫɹ� ɤɨɫɨɫɢɦɦɟɬɪɢɱɧɨɣ�� ɧɚɩɨɦɢɧɚɸɳɟɣ� ɫɢɧɭɫɨɢɞɭ� ɂɡɦɟɧɟɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ�
ɜɵɩɭɤɥɨɫɬɢ�ɲɜɚ�ɧɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɢɡɦɟɧɟɧɢɸ�ɩɨɥɹ�ɜ�ɩɥɨɫɤɨɫɬɢ�ɟɝɨ�ɫɢɦɦɟɬɪɢɢ��
ɤɨɧɬɪɨɥɶ��ɤɚɱɟɫɬɜɨ��ɨɛɴɟɤɬ��ɫɜɚɪɨɱɧɨɟ�ɫɨɟɞɢɧɟɧɢɟ��ɜɚɥɢɤ��ɬɨɩɨɝɪɚɮɢɹ��ɩɨɥɟ��ɧɚɞɟɠɧɨɫɬɶ��ɫɬɵɤɨɜɨɣ�
ɫɜɚɪɨɱɧɵɣ�ɲɨɜ��ɞɟɮɟɤɬ��ɩɨɜɟɪɯɧɨɫɬɶ��ɦɚɝɧɢɬ��ɞɟɤɚɪɬɨɜɚ�ɫɢɫɬɟɦɚ�ɤɨɨɪɞɢɧɚɬ
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