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��Ɂɨɪɚɧ�ɄɍɅɂɒɂȶ���Ⱦɚɪɤɨ�ȾȿɋɉɈɌɈȼɂȶ���Ȼɨʁɚɧ�ȽȺȳɂȶ���
Ⱦɚɧɢɰɚ�ȻɈȽɍɇɈȼɂȶ���ɋɚɧɞɚ�ȾɂɆɂɌɊɂȳȿȼɂȶ��

��Ʉɚɬɟɞɪɚ�ɡɚ�ɩɚɪɚɡɢɬɨɥɨɝɢʁɭ��Ɏɚɤɭɥɬɟɬ�ɜɟɬɟɪɢɧɚɪɫɤɟ�ɦɟɞɢɰɢɧɟ�ɍɧɢɜɟɪɡɢɬɟɬɚ�ɭ�Ȼɟɨɝɪɚɞɭ��ɋɪɛɢʁɚ�
���ȳɍ�ȼɟɬɟɪɢɧɚɪɫɤɢ�ɢɧɫɬɢɬɭɬ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ�ÄȾɪ�ȼɚɫɨ�Ȼɭɬɨɡɚɧ���Ȼɚʃɚ�Ʌɭɤɚ��Ɋɟɩɭɛɥɢɤɚ�ɋɪɩɫɤɚ�
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Ʉɪɚɬɚɤ� ɫɚɞɪɠɚʁ�� Ʉɨɧɬɪɨɥɚ� ɝɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɧɢɯ� ɩɚɪɚɡɢɬɚ� ɭ� ɪɚɡɥɢɱɢɬɢɦ� ɫɢɫɬɟɦɢɦɚ�
ɭɡɝɨʁɚ� ɩɪɟɠɢɜɚɪɚ� ɡɚɫɧɢɜɚɧɚ� ʁɟ� ɧɚ� ɜɚɤɰɢɧɚɰɢʁɢ�� ɯɟɦɨɬɟɪɚɩɢʁɢ�� ɩɨɛɨʂɲɚʃɭ� ɤɜɚɥɢɬɟɬɚ�
ɦɟɧɚʇɦɟɧɬɚ� ɫɬɚɞɚ� ɢ� ɤɨɪɢɲʄɟʃɭ� ɝɟɧɟɬɫɤɢɯ� ɩɨɬɟɧɰɢʁɚɥɚ� ɞɨɦɚʄɢɧɚ��ɒɢɪɨɦ� ɫɜɟɬɚ� ɞɨɦɢɧɢɪɚ�
ɫɬɪɚɬɟɝɢʁɚ�ɤɨɧɬɪɨɥɟ�ɯɟɥɦɢɧɚɬɚ�ɡɚɫɧɨɜɚɧɚ�ɧɚ�ɱɟɫɬɨʁ�ɭɩɨɬɪɟɛɢ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ��ɤɨʁɚ�ɫɟ�ɫɦɚɬɪɚ�
ɧɟɨɞɪɠɢɜɨɦ��ɫ�ɨɛɡɢɪɨɦ�ɧɚ�ɩɨʁɚɜɭ�ɫɜɟ�ɜɟʄɟɝ�ɛɪɨʁɚ�ɢ�ɜɪɫɬɚ�ɩɚɪɚɡɢɬɚ�ɤɨʁɢ�ɫɭ�ɨɬɩɨɪɧɢ�ɧɚ�ɥɟɤɨɜɟ��
Ɋɚɡɜɨʁ� ɪɟɡɢɫɬɟɧɰɢʁɟ� ɧɚ� ɫɜɟ� ɬɪɢ� ɝɪɭɩɟ� ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ� ɲɢɪɨɤɨɝ� ɫɩɟɤɬɪɚ� �ɧɢɤɨɬɢɧɫɤɢ�
ɚɧɬɢɯɟɥɦɢɧɬɢɰɢ�� ɛɟɧɡɢɦɢɞɚɡɨɥɢ� ɢ� ɦɚɤɪɨɥɢɞɧɢ� ɥɚɤɬɨɧɢ�� ɢ� ɩɨɜɟʄɚɧɚ� ɛɪɢɝɚ� ɡɚ� ɡɞɪɚɜʂɟ�
ɩɨɬɪɨɲɚɱɚ�ɭɫɥɨɜʂɟɧɟ�ɩɨʁɚɜɨɦ�ɪɟɡɢɞɭɚ�ɩɪɢɦɢʁɟʃɟɧɢɯ�ɥɢʁɟɤɨɜɚ�ɭ�ɯɪɚɧɢ��ɞɨɞɚɬɧɨ�ɤɨɦɩɥɢɤɭʁɭ�
ɤɨɧɬɪɨɥɭ�ɨɜɢɯ�ɧɟɦɚɬɨɞɚ��ɍ�ɰɢʂɭ�ɫɦɚʃɟʃɚ�ɛɪɡɢɧɟ�ɩɨʁɚɜɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɧɚ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɟ�
ɤɨɞ� ɝɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɧɢɯ� ɧɟɦɚɬɨɞɚ� ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ� ɢ� ɨɪɝɚɧɢɡɚɰɢʁɟ� ɩɪɨɰɟɫɚ� ɨɞɪɠɢɜɨɝ�
ɢɧɬɟɝɪɢɫɚɧɨɝ�ɭɩɪɚɜʂɚʃɚ�ɩɚɪɚɡɢɬɢɦɚ��ɝɥɨɛɚɥɧɨ�ʁɟ�ɩɪɢɯɜɚʄɟɧ�ɩɪɢɧɰɢɩ�ɰɢʂɚɧɨɝ�ɫɟɥɟɤɬɢɜɧɨɝ�
ɬɪɟɬɦɚɧɚ�� ɋɩɪɨɜɨɻɟʃɟ� ɨɜɟ� ɫɬɪɚɬɟɝɢʁɟ� ʁɟ� ɬɟɤ� ɨɞɧɟɞɚɜɧɨ� ɩɨɫɬɚɥɨ� ɢɡɜɨɞʂɢɜɨ�� ɫɚ� ɪɚɡɜɨʁɟɦ� ɢ�
ɩɪɚɤɬɢɱɧɨɦ� ɩɪɢɦɟɧɨɦ� ɫɢɫɬɟɦɚ� ɤɨʁɢ� ɫɥɭɠɢ� ɡɚ� ɤɥɢɧɢɱɤɭ� ɩɪɨɰʁɟɧɭ� ɚɧɟɦɢʁɟ� ɤɨɞ� ɦɚɥɢɯ�
ɩɪɟɠɢɜɚɪɚ� ɨɛɨɥɟɥɢɯ� ɨɞ� ɯɟɦɨɧɯɨɡɟ�� ɉɨɪɟɞ� ɬɨɝɚ�� ɤɪɚɬɤɨɬɪɚʁɧɟ� ɩɪɨɦɟɧɟ� ɬɟɥɟɫɧɟ� ɬɟɠɢɧɟ� ɢ�
ɨɞɪɟɻɢɜɚʃɟ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɦɨɝɭ�ɛɢɬɢ�ɩɨɤɚɡɚɬɟʂɢ�ɟɧɞɨɩɚɪɚɡɢɬɨɡɚ��ɲɬɨ�ɨɦɨɝɭʄɚɜɚ�ɛɪɡɭ�
ɢɞɟɧɬɢɮɢɤɚɰɢʁɭ�ɠɢɜɨɬɢʃɚ�ɤɨʁɟ�ʄɟ�ɜɟɪɨɜɚɬɧɨ�ɢɦɚɬɢ�ɤɨɪɢɫɬɢ�ɨɞ�ɬɪɟɬɦɚɧɚ��Ⱦɨɛɢʁɟɧɢ�ɪɟɡɭɥɬɚɬɢ�
ɤɜɚɧɬɢɬɚɬɢɜɧɟ�ɤɨɩɪɨɥɨɲɤɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɢ�ɪɟɡɭɥɬɚɬɢ�ɩɪɨɰɟɧɟ�ɚɧɟɦɢʁɟ�ɫɭ�ɤɪɢɬɟɪɢʁɭɦɢ�ɤɨʁɢ�
ɨɦɨɝɭʄɚɜɚʁɭ� ɞɢɮɟɪɟɧɰɢʁɚɥɧɭ� ɞɢʁɚɝɧɨɫɬɢɤɭ� ɢɡɦɟɻɭ� ɡɞɪɚɜɢɯ� ɢ� ɪɟɡɢɥɢʁɟɧɬɧɢɯ� ɠɢɜɨɬɢʃɚ� ɢ�
ɥɚɤɲɭ�ɞɢʁɚɝɧɨɫɬɢɤɭ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɩɚɪɚɡɢɬɚ��ɋ�ɨɛɡɢɪɨɦ�ɧɚ�ɬɨ�ɞɚ�ɪɟɡɢɥɢʁɟɧɬɧɟ�ɠɢɜɨɬɢʃɟ�ɢɝɪɚʁɭ�
ɜɚɠɧɭ� ɭɥɨɝɭ� ɭ� ɤɨɧɬɚɦɢɧɚɰɢʁɢ� ɩɚɲʃɚɤɚ�� ɪɚɡɭɦʂɢɜ� ʁɟ� ɤɥɢɧɢɱɤɨ�ɩɚɪɚɡɢɬɨɥɨɲɤɢ� ɡɧɚɱɚʁ�
ʃɢɯɨɜɨɝ�ɩɪɚɜɨɜɪɟɦɟɧɨɝ�ɨɬɤɪɢɜɚʃɚ��

Ʉʂɭɱɧɟ�ɪɟɱɢ��ɩɪɟɠɢɜɚɪɢ��ɪɟɡɢɫɬɟɧɰɢʁɚ��ɚɧɬɢɯɟɥɦɢɧɬɢɰɢ��ɪɟɡɢɥɢʁɟɧɰɢʁɚ��ɞɢʁɚɝɧɨɫɬɢɱɤɢ�
ɩɚɪɚɦɟɬɪɢ�
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����

ɍȼɈȾ�

ɉɚɪɚɡɢɬɫɤɢ�ɝɚɫɬɪɨɟɧɬɟɪɢɬɢɫ�ʁɟ�ɟɤɨɧɨɦɫɤɢ�
ɧɚʁɡɧɚɱɚʁɧɢʁɟ� ɨɛɨʂɟʃɟ� ɩɚɲɧɢɯ� ɠɢɜɨɬɢʃɚ��
ɱɢʁɚ� ɫɟ� ɤɨɧɬɪɨɥɚ� ɭ� ɩɨɫɥɟɞʃɢɯ� ɩɟɬ� ɞɟɰɟɧɢʁɚ�
ɡɚɫɧɢɜɚɥɚ� ɭɝɥɚɜɧɨɦ� ɧɚ� ɨɪɝɚɧɢɡɚɰɢʁɢ� ɧɚɩɚ�
ɫɚʃɚ� ɢ� ɭɩɨɬɪɟɛɢ� ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ�� ɋɢɫɬɟɦɢ�
ɭɩɪɚɜʂɚʃɚ� ɧɚɩɚɫɚʃɟɦ� ɫɭ� ɭɝɥɚɜɧɨɦ� ɧɟɩɪ�
ɚɤɬɢɱɧɢ� ɢ� ɫɤɭɩɢ�� ɞɨɤ� ʁɟ� ɭɱɟɫɬɚɥɚ� ɭɩɨɬɪɟɛɚ�
ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ� ɞɨɜɟɥɚ� ɞɨ� ɩɪɨɛɥɟɦɚ�
ɩɨɜɟʄɚɧɟ� ɪɟɡɢɫɬɟɧɰɢʁɟ� ɩɚɪɚɡɢɬɚ� ɧɚ� ɚɧɬɢɩ�
ɚɪɚɡɢɬɢɤɟ�� ɧɚɪɨɱɢɬɨ� ɤɨɞ� ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ�
�9iUDG\� ɢ� ɫɚɪ��� ������� ɉɨʁɚɜɚ� ɪɟɡɢɫɬɟɧɰɢʁɟ�
ɭɨɱɟɧɚ� ʁɟ� ɲɢɪɨɦ� ɫɜɟɬɚ� ɭ� ɫɜɟ� ɬɪɢ� ɝɪɭɩɟ�
ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ� ɲɢɪɨɤɨɝ� ɫɩɟɤɬɪɚ� ��
ɧɢɤɨɬɢɧɫɤɢɯ� ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ� �ɢɦɢɞɚɡɨɬ�
ɢɚɡɨɥɢ�ɢ�ɬɟɬɪɚɯɢɞɪɨɩɢɪɢɦɢɞɢɧɢ���ɛɟɧɡɢɦɢɞ�
ɚɡɨɥɚ�ɢ�ɦɚɤɪɨɥɢɞɧɢɯ�ɥɚɤɬɨɧɚ��ɤɨʁɢ�ɫɟ�ɤɨɪɢɫɬɟ�
ɭ�ɨɜɱɚɪɫɬɜɭ�ɡɚ�ɫɭɡɛɢʁɚʃɟ�ɢɧɮɟɤɰɢʁɚ�ɩɪɨɭɡɪɨ�
ɤɨɜɚɧɢɯ� ɫɬɪɨɧɝɢɥɢɞɢɦɚ� �&ROHV� ɢ� ɫɚɪ��� ������
9LG\DVKDQNDU� ɢ� ɫɚɪ��� ������6DOJDGR� ɢ� 6DQWRV��
�������ɋɦɚʃɟɧɚ�ɟɮɢɤɚɫɧɨɫɬ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ�
ɭ� ɤɨɦɛɢɧɚɰɢʁɢ� ɫɚ� ɠɟʂɨɦ� ɞɚ� ɫɟ� ɪɟɞɭɤɭʁɟ�
ɭɩɨɬɪɟɛɚ� ɯɟɦɢɤɚɥɢʁɚ� ɭ� ɩɪɨɢɡɜɨɞɧɢɦ� ɫɢɫɬ�
ɟɦɢɦɚ� ɫɬɢɦɭɥɢɫɚɥɚ� ʁɟ� ɩɨɬɪɚɝɭ� ɡɚ� ɚɥɬɟɪ�
ɧɚɬɢɜɧɢɦ� ɢ� ɨɞɪɠɢɜɢɦ� ɦɨɝɭʄɧɨɫɬɢɦɚ� ɤɨɧ�
ɬɪɨɥɟ�ɩɚɪɚɡɢɬɚ��ɲɬɨ� ʁɟ� ɪɟɡɭɥɬɢɪɚɥɨ�ɩɨʁɚɜɨɦ�
ɧɨɜɢɯ� ɤɥɚɫɚ� ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ� ɧɚ� ɬɪɠɢɲɬɭ�
�ɞɟɪɢɜɚɬɢ� ɚɦɢɧɨ�ɚɰɟɬɨɧɢɬɪɢɥɚ� ɢ� ɫɩɢɪ�
ɨɢɧɞɨɥɢ���0F0DQXV�ɢ�ɫɚɪ����������

Ɋɚɡɜɨʁ�ɪɟɡɢɫɬɟɧɬɧɢɯ�ɥɢɧɢʁɚ�ɯɟɥɦɢɧɚɬɚ� ʁɟ�
ɟɜɨɥɭɰɢʁɫɤɚ� ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɢ� ɛɚɡɢɪɚ� ɫɟ� ɧɚ�
ɭɧɭɬɚɪɩɨɩɭɥɚɰɢʁɫɤɨʁ� ɫɟɥɟɤɰɢʁɢ� ɩɚɪɚɡɢɬɚ��
ɤɨʁɢ�ɧɨɫɟ�ɚɥɟɥɟ�ɨɞɝɨɜɨɪɧɟ�ɡɚ�ɪɟɡɢɫɬɟɧɰɢʁɭ�ɧɚ�
ɯɟɦɢʁɫɤɟ�ɤɨɦɩɨɧɟɧɬɟ�ɢɡ�ɥɟɤD��Ⱦɭɠɚ�ɭɩɨɬɪɟɛɚ�
ɢɫɬɨɝ� ɚɧɬɢɩɚɪɚɡɢɬɢɤɚ�� ɢɥɢ� ɫɪɟɞɫɬɚɜɚ� ɤɨʁɢ�
ɢɦɚʁɭ� ɫɥɢɱɚɧ� ɦɟɯɚɧɢɡɚɦ� ɞɟɥɨɜɚʃɚ�� ɢɦɚ� ɡɚ�
ɩɨɫɥɟɞɢɰɭ�ɫɬɜɚɪɚʃɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɧɚ�ɥɟɤ�ɤɨɞ�
ɩɚɪɚɡɢɬɚ��ȳɟɞɧɨɦ�ɭɫɩɨɫɬɚɜʂɟɧɚ�ɪɟɡɢɫɬɟɧɰɢʁɚ�
ɦɨɠɟ� ɞɚ� ɩɨɬɪɚʁɟ� ɜɢɲɟ� ɝɨɞɢɧɚ� �-DFNVRQ� ɢ�
&RRS�� ������� ɢɥɢ� ɧɟɫɬɚʁɟ� ɩɨɞ� ɭɬɢɰɚʁɟɦ�
ɫɟɥɟɤɰɢʁɟ� ɢ� ɝɟɧɟɬɢɱɤɨɝ� ɞɪɢɮɬɚ�� ɤɨʁɢ� ɞɟɥɭʁɭ�
ɬɚɤɨ� ɲɬɨ� ɜɪɚʄɚʁɭ� ɨɫɟɬʂɢɜɨɫɬ� ɭ� ɩɨɩɭɥɚɰɢʁɭ�
�ɉɟɬɪɢɱɟɜɢʄ�ɢ�ɫɚɪ�����������

ɉɨɲɬɨ� ʁɟ� ɩɪɨɛɥɟɦ� ɪɟɡɢɫɬɟɧɰɢʁɟ� ɜɟɨɦɚ�
ɚɤɬɭɟɥɚɧ��ɩɨɫɬɨʁɟ�ɩɨɤɭɲɚʁɢ�ɞɚ�ɫɟ�ʃɟɧ�ɪɚɡɜɨʁ�
ɫɬɚɜɢ�ɩɨɞ�ɤɨɧɬɪɨɥɭ�ɢ�ɞɚ�ɫɟ�ɩɪɨɰɟɫ�ɭɫɩɨɪɢ�ɧɚ�
ɪɚɡɥɢɱɢɬɟ� ɧɚɱɢɧɟ�� ɂɫɩɢɬɢɜɚʃɚ� ɬɨɤɨɦ�
ɩɟɪɢɨɞɚ�ɨɞ���� ɝɨɞɢɧɚ�ɭɤɚɡɭʁɭ�ɞɚ� ʁɟ�ɧɚʁɛɨʂɢ�
ɧɚɱɢɧ� ɨɞɥɚɝɚʃɚ� ɩɪɨɰɟɫɚ� ɫɟɥɟɤɰɢʁɟ� ɪɟɡɢɫɬ�
ɟɧɬɧɢɯ� ɝɟɧɚ� ɤɨɞ� ɩɚɪɚɡɢɬɚ� ɭɩɨɬɪɟɛɚ� ɤɨɦɛɢ�
ɧɨɜɚɧɢɯ�ɩɪɟɩɚɪɚɬɚ�– ɦɢɤɫɬɭɪɚ�ɫɚ�ɞɜɟ�ɢ�ɜɢɲɟ
ɪɚɡɥɢɱɢɬɢɯ� ɯɟɦɢʁɫɤɢɯ� ɚɤɬɢɜɧɢɯ� ɫɭɩɫɬɚɧɰɢ��
ɞɨɤ�ɫɟ�ɤɚɨ�ɞɪɭɝɚ�ɨɩɰɢʁɚ�ɩɪɟɩɨɪɭɱɭʁɟ�ɪɨɬɚɰɢʁɚ�
ɥɟɤɨɜɚ� ɢɡ� ɪɚɡɥɢɱɢɬɢɯ� ɯɟɦɢʁɫɤɢɯ� ɝɪɭɩɚ�� ɤɨʁɚ�
ɫɟ� ɞɨ� ɫɚɞɚ� ɤɨɪɢɫɬɢɥɚ� ɡɚ� ɢɡɛɟɝɚɜɚʃɟ�
ɬɨɥɟɪɚɧɰɢʁɚ��Ʌɚɥɨɲɟɜɢʄ�ɢ�ɫɚɪ����������

ȳɟɞɧɚ� ɨɞ� ɦɨɝɭʄɧɨɫɬɢ� ɡɚ� ɩɨɜɟʄɚʃɟ� ɟɮɢɤ�
ɚɫɧɨɫɬɢ� ɥɟɤɨɜɚ� ʁɟ� ɭɫɤɪɚʄɢɜɚʃɟ� ɯɪɚɧɟ� ɩɪɟ�
ɩɟɪɨɪɚɥɧɟ� ɚɩɥɢɤɚɰɢʁɟ� ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ�� ɇɚ�
ɨɜɚʁ� ɧɚɱɢɧ� ɫɟ� ɫɦɚʃɭʁɟ� ɤɨɥɢɱɢɧɚ� ɯɪɚɧɟ� ɭ�
ɞɢɝɟɫɬɢɜɧɨɦ�ɬɪɚɤɬɭ�ɠɢɜɨɬɢʃɟ�ɢ�ɩɪɭɠɚ�ɜɢɲɟ�
ɜɪɟɦɟɧɚ� ɡɚ� ɚɩɫɨɪɩɰɢʁɭ� ɢ� ɞɢɫɬɪɢɛɭɰɢʁɭ�
ɥɟɤɨɜɢɬɟ� ɫɭɩɫɬɚɧɰɟ� �-DFNVRQ� ɢ� &RRS�� �������
ȼɚɠɧɨ�ʁɟ�ɮɨɪɦɢɪɚɬɢ�ɝɪɭɩɟ�ɨɜɚɰɚ�ɩɪɢɛɥɢɠɧɨ�
ɢɫɬɟ�ɬɟɥɟɫɧɟ�ɦɚɫɟ�ɝɞɟ�ɫɜɚɤɨʁ�ɨɜɰɢ�ɬɪɟɛɚ�ɞɚɬɢ�
ɞɨɡɭ�ɤɨʁɚ�ɨɞɝɨɜɚɪɚ�ɧɚʁɜɟʄɨʁ�ʁɟɞɢɧɤɢ�ɭ�ɝɪɭɩɢ��
Ɉɜɚɤɚɜ� ɩɪɢɫɬɭɩ� ɨɫɢɝɭɪɚɜɚ� ɞɚ� ɫɜɚɤɚ� ɠɢɜɨ�
ɬɢʃɚ� ɭ� ɝɪɭɩɢ� ɞɨɛɢʁɟ� ɩɭɧɭ� ɞɨɡɭ� ɥɟɤɚ�� ʁɟɪ� ʁɟ�
ɧɚʁɲɬɟɬɧɢʁɟ� ɫɭɛɞɨɡɢɪɚɬɢ� ɬɪɟɬɢɪɚɧɟ� ʁɟɞɢɧɤɟ�
�Ʌɚɥɨɲɟɜɢʄ�ɢ�ɫɚɪ�����������

ɉɨʁɚɦ� ɪɟɡɢɥɢʁɟɧɰɢʁɟ� ɫɟ� ɫɩɨɦɢʃɟ� ɭ�
ɜɟɥɢɤɨɦ�ɛɪɨʁɭ�ɢɫɬɪɚɠɢɜɚɱɤɢɯ�ɫɬɭɞɢʁɚ��ɚɥɢ�ɫɟ�
ʃɟɝɨɜɚ� ɞɟɮɢɧɢɰɢʁɚ� ɪɚɡɥɢɤɭʁɟ�� ɉɪɟɦɚ�
'RHVFKO�:LOVRQ�ɢ�ɫɚɪ����������ɪɟɡɢɥɢʁɟɧɰɢʁɚ�ʁɟ�
ɫɩɨɫɨɛɧɨɫɬ� ɠɢɜɨɬɢʃɟ� ɞɚ� ɨɞɪɠɚɜɚ� ɞɨɛɪɭ�
ɤɨɧɞɢɰɢʁɭ� ɢ� ɭɨɛɢɱɚʁɟɧ� ɫɬɟɩɟɧ� ɚɤɬɢɜɧɨɫɬɢ�
ɞɨɤ�ʁɟ�ɢɧɮɢɰɢɪɚɧɚ�ɩɚɪɚɡɢɬɢɦɚ��ɛɟɡ�ɨɛɡɢɪɚ�ɧɚ�
ɧɢɜɨ� ɨɩɬɟɪɟʄɟʃɚ� ɩɪɢɫɭɬɧɢɦ� ɩɚɬɨɝɟɧɢɦɚ��
ɉɪɟɦɚ�ɩɨʁɟɞɢɧɢɦ�ɚɭɬɨɪɢɦɚ��ɪɟɡɢɥɢʁɟɧɰɢʁɚ�ɫɟ�
ɨɞɧɨɫɢ�ɧɚ�ɫɩɨɫɨɛɧɨɫɬ�ɞɨɦɚʄɢɧɚ�ɠɢɜɨɬɢʃɟ�ɞɚ�
ɩɪɟɠɢɜɢ� ɢ� ɨɫɬɚɧɟ� ɩɪɨɞɭɤɬɢɜɧɚ� ɭɩɪɤɨɫ�
ɩɚɪɚɡɢɬɫɤɨɦ� ɢɡɚɡɨɜɭ� ɤɨʁɟɦ� ʁɟ� ɢɡɥɨɠɟɧɚ�
�%LVKRS�� ������� ɍ� ɥɢɬɟɪɚɬɭɪɢ� ɩɨɫɬɨʁɢ� ʁɨɲ�
ʁɟɞɧɚ�ɞɟɮɢɧɢɰɢʁɚ�ɨɜɨɝ�ɬɟɪɦɢɧɚ��ɩɪɟɦɚ�ɤɨʁɨʁ�
ɪɟɡɢɥɢʁɟɧɰɢʁɚ� ɩɪɟɞɫɬɚɜʂɚ� ɫɩɨɫɨɛɧɨɫɬ�
ɞɨɦɚʄɢɧɚ�ɞɚ�ɬɨɥɟɪɢɲɟ�ɩɪɢɫɭɬɧɟ�ɩɚɪɚɡɢɬɟ�ɛɟɡ�
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ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ��������–�����������
ɂɥɢʄ�ɢ�ɫɚɪ��

Ɂɧɚɱɚʁ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ��

����

ɢɫɩɨʂɚɜɚʃɚ� ɢɤɚɤɜɢɯ� ɤɥɢɧɢɱɤɢɯ� ɫɢɦɩɬɨɦɚ�
ɨɛɨʂɟʃɚ��*XQLD�ɢ�ɫɚɪ����������%LVKRS�ɢ�0RUULV�
������� ɞɟɮɢɧɢɲɭ� ɪɟɡɢɥɢʁɟɧɰɢʁɭ� ɤɚɨ�
ɫɩɨɫɨɛɧɨɫɬ� ɚɞɚɩɬɚɰɢʁɟ� ɠɢɜɨɬɢʃɚ� ɧɚ�
ɢɧɮɟɤɰɢʁɭ� ɪɚɡɥɢɱɢɬɢɦ� ɭɡɪɨɱɧɢɰɢɦɚ� ɩɚɪɚɡ�
ɢɬɫɤɟ�ɟɬɢɨɥɨɝɢʁɟ�ɢɡ�ɨɤɪɭɠɟʃɚ��ɉɪɟɦɚ�6WRUH\�
�������� ɪɟɡɢɥɢʁɟɧɰɢʁɚ� ɩɪɟɞɫɬɚɜʂɚ� ɩɪɢɥɚɝ�
ɨɞʂɢɜɨɫɬ� ɩɪɨɦɟɧɚɦɚ� ɢ� ɩɨɫɟɞɨɜɚʃɟ� ɤɚɩɚ�
ɰɢɬɟɬɚ�ɡɚ�ɭɫɩɟɲɧɭ�ɚɞɚɩɬɚɰɢʁɭ�ɩɪɢ�ɫɭɨɱɚɜɚʃɭ�
ɫɚ�ɩɚɪɚɡɢɬɫɤɨɦ�ɢɧɮɟɤɰɢʁɨɦ��ɤɚɨ�ɫɬɢɰɚʃɟ�ɫɜɟ�
ɜɟʄɟ� ɢ� ɲɢɪɟ� ɤɨɦɩɟɬɟɧɰɢʁɟ� ɡɚ� ɪɟɚɝɨɜɚʃɟ� ɧɚ�
ɫɬɪɟɫ��ɋɦɚɬɪɚ� ɫɟ�ɞɚ� ʁɟ� ɨɜɚ�ɞɟɮɢɧɢɰɢʁɚ�ɧɚʁɤ�
ɨɦɩɥɟɬɧɢʁɚ���

ɉɨɲɬɨ� ɫɭ� ɪɟɡɢɫɬɟɧɰɢʁɚ� ɢ� ɪɟɡɢɥɢʁɟɧɰɢʁɚ�
ɧɚɫɥɟɞɧɟ� ɨɫɨɛɢɧɟ�� ɜɚɠɧɚ� ʁɟ� ɬɚɱɧɚ� ɢ� ɩɪɚɜ�

ɨɜɪɟɦɟɧɚ�ɞɟɮɢɧɢɰɢʁɚ�ɫɜɚɤɨɝ�ɩɚɪɚɦɟɬɪɚ�ɤɨʁɢ�
ɩɨɦɚɠɟ� ɭ� ɩɪɨɰɟɫɭ� ɭɡɝɨʁɧɟ� ɫɟɥɟɤɰɢʁɟ� ɠɢɜɨ�
ɬɢʃɚ�� ɤɨʁɟ� ɩɨɤɚɡɭʁɭ� ɨɜɟ� ɨɫɨɛɢɧɟ�� Ɂɚ� ɞɨɤɚɡ�
ɢɜɚʃɟ� ɠɢɜɨɬɢʃɚ� ɤɨʁɟ� ɢɫɩɨʂɚɜɚʁɭ� ɪɟɡɢɥ�
ɢʁɟɧɰɢʁɭ� ɩɪɢ� ɫɭɨɱɚɜɚʃɭ� ɫɚ� ɯɟɥɦɢɧɬɫɤɢɦ�
ɢɡɚɡɨɜɨɦ��ɢɥɢ�ɤɨɞ�ɤɨʁɢɯ�ɩɚɪɚɡɢɬɢ�ɢɫɩɨʂɚɜɚʁɭ�
ɪɟɡɢɫɬɟɧɰɢʁɭ�ɧɚ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɟ��ɧɟɨɩɯɨɞɧɢ�
ɫɭ� ɪɟɡɭɥɬɚɬɢ� ɛɪɨʁɚʃɚ� ɩɪɢɫɭɬɧɢɯ� ʁɚʁɚ� ɯɟɥɦ�
ɢɧɚɬɚ�ɭ�ɮɟɰɟɫɭ�ɢɫɩɢɬɢɜɚɧɢɯ�ɠɢɜɨɬɢʃɚ��)(&�
– )HFDO� (JJ� &RXQW��� ɩɪɨɰɟɧɚ� ɤɥɢɧɢɱɤɟ� ɚɧɟ�
ɦɢʁɟ�ɧɚ�ɨɫɧɨɜɭ�ɜɪɟɞɧɨɫɬɢ� ɡɚɩɪɟɦɢɧɟ� ɟɪɢɬɪ�
ɨɰɢɬɚ��SDFNHG�FHOO�YROXPH�–�3&9��ɩɪɢɦɟɧɨɦ
)$0$&+$� �)$IID� 0$ODQ� &+$UW�� ɬɟɫɬɚ
�0DODQ�ɢ�9DQ�:\N��������ɢ�ɩɚɪɚɦɟɬɪɢ�ɜɟɡɚɧɢ
ɡɚ�ɬɟɥɟɫɧɭ�ɤɨɧɞɢɰɢʁɭ��6WRUH\��������

ȾɂȳȺȽɇɈɋɌɂɑɄɂ�ɁɇȺɑȺȳ�ȻɊɈȳȺȵȺ�ȳȺȳȺ�ɍ�Ɏȿɐȿɋɍ�
�)(&�–�)(&$/�(**�&2817�

Ɂɚ�ɩɪɨɰɟɧɭ�ɟɮɢɤɚɫɧɨɫɬɢ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ�
ɭ� ɩɪɟɠɢɜɚɪɚ�� ɞɟɬɟɤɰɢʁɭ� ɪɟɡɢɫɬɟɧɰɢʁɟ� ɧɚ�
ɚɧɬɢɯɟɥɦɢɧɬɢɤɟ�ɢ�ɞɨɤɚɡɢɜɚʃɟ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ��
ɋɜɟɬɫɤɚ� ɚɫɨɰɢʁɚɰɢʁɚ� ɡɚ� ɭɧɚɩɪɟɻɟʃɟ� ɜɟɬɟɪɢ�
ɧɚɪɫɤɟ�ɩɚɪɚɡɢɬɨɥɨɝɢʁɟ��:RUOG�$VVRFLDWLRQ�IRU�
WKH� $GYDQFHPHQW� RI� 9HWHULQDU\� 3DUDVLWRORJ\� ��
:$$93�� ɩɪɟɩɨɪɭɱɭʁɟ� 0F0DVWHU� ɦɟɬɨɞɭ�
�&ROHV� ɢ� ɫɚɪ��� ������ 6WRUH\�� ������� Ɍɨ� ʁɟ�
ɫɬɚɧɞɚɪɞɧɚ� ɢ� ɧɚʁɱɟɲʄɟ� ɤɨɪɢɲʄɟɧɚ� ɤɨɧɜɟɧ�
ɰɢɨɧɚɥɧɚ�ɦɟɬɨɞɚ�ɤɜɚɧɬɢɬɚɬɢɜɧɟ�ɤɨɩɪɨɥɨɲɤɟ�
ɞɢʁɚɝɧɨɫɬɢɤɟ� ɭ� ɜɟɬɟɪɢɧɚɪɫɤɨʁ� ɩɚɪɚɡɢɬ�
ɨɥɨɝɢʁɢ�� ɋɥɭɠɢ� ɡɚ� ɨɞɪɟɻɢɜɚʃɟ� ɫɬɟɩɟɧɚ�
ɟɧɞɨɩɚɪɚɡɢɬɫɤɢɯ�ɢɧɮɟɤɰɢʁɚ��ɚ�ɡɚɫɧɨɜɚɧɚ�ʁɟ�ɧɚ�
ɛɪɨʁɚʃɭ� ɩɚɪɚɡɢɬɫɤɢɯ� ɟɥɟɦɟɧɚɬɚ� ɭ� ʁɟɞɢɧɢɰɢ�
ɦɚɫɟ�ɮɟɰɟɫɚ� �(3*�–� (JJV� 3HU�*UDP��23*�–
2RF\VWV�3HU�*UDP��&3*���&\VWV�3HU�*UDP�L�/3*�
– /DUYDH�3HU�*UDP���Ɉɫɟɬʂɢɜɨɫɬ�ɦɟɬɨɞɟ�ʁɟ�ɨɞ
���ɞɨ�����ɩɚɪɚɡɢɬɫɤɢɯ�ɟɥɟɦɟɧɚɬɚ�ɭ���J�ɮɟɰɟɫɚ
�3HUHFNLHQH�ɢ�ɫɚɪ���������

ɉɪɢɦɟɧɚ�ɨɜɟ�ɩɪɨɰɟɞɭɪɟ�ɞɨ�ɫɚɞɚ�ʁɟ�ɨɩɢɫɚɧɚ�
ɤɨɞ� ɜɟɥɢɤɢɯ� ɢ� ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ�� ɤɨʃɚ��
ɫɜɢʃɚ�� ɦɟɫɨʁɟɞɚ�� ɩɬɢɰɚ�� ɤɭɧɢʄɚ�� ɦɢɲɟɜɚ��
ɤɨɪʃɚɱɚ��ɥɟɦɭɪɚ�ɢ�ʂɭɞɢ��%RQGDUHQNR�ɢ�ɫɚɪ���
�������9DGOHMFK�ɢ�ɫɚɪ���������ɫɭ�ɭɩɨɪɟɻɢɜɚɥɢ�
ɨɫɟɬʂɢɜɨɫɬ�ɢ�ɩɨɭɡɞɚɧɨɫɬ�ɬɪɢ�ɦɨɞɢɮɢɤɨɜɚɧɟ�

ɬɟɯɧɢɤɟ�ɩɨ�Ɇɟɤ�Ɇɚɫɬɟɪɭ�ɫɚ�ɰɢʂɟɦ�ɞɚ�ɭɬɜɪɞɟ�
ɤɨʁɚ�ʁɟ�ɦɨɞɢɮɢɤɚɰɢʁɚ�ɦɟɬɨɞɟ�ɧɚʁɩɨɝɨɞɧɢʁɚ�ɡɚ�
ɪɭɬɢɧɫɤɟ� ɩɚɪɚɡɢɬɨɥɨɲɤɟ� ɩɪɟɝɥɟɞɟ� ɢ� ɞɢʁɚɝ�
ɧɨɫɬɢɱɤɟ� ɩɪɨɰʁɟɧɟ� ɭ� ɜɟɬɟɪɢɧɚɪɫɤɨʁ� ɤɥɢɧɢ�
ɱɤɨʁ�ɩɪɚɤɫɢ��Ɍɚɛɟɥɚ������

ɉɨɤɚɡɚɥɨ� ɫɟ� ɞɚ� ʁɟ� ɤɨɧɰɟɧɬɪɢɫɚɧɚ�
0F0DVWHU�ɦɟɬɨɞɚ��5RHSVWRUII�ɢ�1DQVHQ��������
ɧɚʁɨɫʁɟɬʂɢɜɢʁɚ�ɢ�ɧɚʁɩɨɭɡɞɚɧɢʁɚ�ɡɚ�ɨɬɤɪɢɜɚʃɟ�
ʁɚʁɚ� ɯɟɥɦɢɧɚɬɚ��Ɉɜɚ�ɦɟɬɨɞɚ� ʁɟ� ɛɪɡɚ�� ɤɨɪɢɫɬɢ�
ɧɚʁɜɟʄɭ� ɤɨɥɢɱɢɧɭ� ɮɟɰɟɫɚ� ��J��� ɢɦɚ� ɧɢɫɤɭ�
ɜɪɟɞɧɨɫɬ� ɝɪɚɧɢɰɟ� ɞɟɬɟɤɰɢʁɟ� ���� (3*��� ɚ�
ɡɚɯɜɚʂɭʁɭʄɢ�ɰɟɧɬɪɢɮɭɝɢɪɚʃɭ�ɮɟɤɚɥɧɚ�ɫɭɫɩ�
ɟɧɡɢʁɚ�ʁɟ�ɞɨɜɨʂɧɨ�ɱɢɫɬɚ�ɡɚ�ɦɢɤɪɨɫɤɨɩɢɪɚʃɟ��

Ɇɨɞɢɮɢɤɚɰɢʁɚ� ɩɪɟɦɚ� Ɂɚʁɢɱɟɤɭ� �������
ɬɪɟɛɚ�ɞɚ�ɨɛɟɡɛɟɞɢ�ɛɨʂɟ�ɪɟɡɭɥɬɚɬɟ�ɡɛɨɝ�ɧɢɫɤɨɝ�
ɤɨɪɟɤɰɢɨɧɨɝ� ɮɚɤɬɨɪɚ�� ɞɜɚ� ɩɨɫɬɭɩɤɚ� ɰɟɧɬɪ�
ɢɮɭɝɢɪɚʃɚ� ɢ� ɧɚʁɧɢɠɟɝ� ɨɞɧɨɫɚ� ɪɚɡɪɟ�ɻɟʃɚ��
Ɇɟɻɭɬɢɦ�� ɧɢɡɚɤ� ɨɞɧɨɫ� ɪɚɡɪɟɻɟʃɚ� ɢɦɚ� ɡɚ�
ɩɨɫɥɟɞɢɰɭ� ɩɪɢɫɭɫɬɜɨ� ɜɟɥɢɤɟ� ɤɨɥɢɱɢɧɟ�
ɧɟɱɢɫɬɨʄɚ� ɭ� ɢɫɩɢɬɢɜɚɧɨʁ� ɫɭɫɩɟɧɡɢʁɢ�� ɲɬɨ�
ɡɧɚɱɚʁɧɨ� ɨɬɟɠɚɜɚ� ɩɨɫɬɭɩɚɤ� ɩɪɟɝɥɟɞɚ�
ɩɪɟɩɚɪɚɬɚ�ɭ�ɤɨɦɟ�ɩɚɪɚɡɢɬɫɤɢ�ɟɥɟɦɟɧɬɢ�ɦɨɝɭ�
ɛɢɬɢ� ɦɚɫɤɢɪɚɬɢ� ɢɥɢ� ɡɚɦɟʃɟɧɢ� ɩɫɟɭɞɨ�
ɩɚɪɚɡɢɬɫɤɢɦ� ɱɟɫɬɢɰɚɦɚ� ɢɡ� ɮɟɰɟɫɚ�� ɱɢɦɟ� ɫɟ�
ɩɨɜɟʄɚɜɚ� ɧɟɩɨɭɡɞɚɧɨɫɬ� ɨɜɟ� ɩɪɨɰɟɞɭɪɟ�� Ɉɜɚ�



ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ��������–�����������
ɂɥɢʄ�ɢ�ɫɚɪ��
Ɂɧɚɱɚʁ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ��

����

ɦɟɬɨɞɚ� ɢɦɚ� ɫɪɟɞʃɭ� ɜɪɟɞɧɨɫɬ� ɝɪɚɧɢɰɟ�
ɞɟɬɟɤɰɢʁɟ� ɢ� ɩɪɢɦʁɟʃɢɜɚ� ʁɟ� ɫɚ� ɩɪɟɰɢɡɧɨɲʄɭ�
ɪɟɡɭɥɬɚɬɚ�ɨɞ�����(3*��9DGOHMFK�ɢ�ɫɚɪ�����������

Ɍɪɟʄɢ� ɭɩɨɪɟɞɧɢ� ɦɟɬɨɞ� ɩɪɟɦɚ� :HW]HO�ɭ�
������� ʁɟ� ɧɚʁʁɟɞɧɨɫɬɚɜɧɢʁɢ�� ɚɥɢ� ɞɚʁɟ� ɧɚʁɥɨ�
ɲɢʁɢ� ɪɟɡɭɥɬɚɬ��ɇɢɫɤɚ� ɨɫɟɬʂɢɜɨɫɬ�ɢ� ɩɨɭɡɞɚ�

ɧɨɫɬ�ɨɜɟ�ɦɟɬɨɞɟ�ɧɚʁɜɟɪɨɜɚɬɧɢʁɟ�ʁɟ�ɭɡɪɨɤɨɜɚɧɚ�
ɜɢɫɨɤɢɦ�ɤɨɪɟɤɰɢɨɧɢɦ�ɮɚɤɬɨɪɨɦ�ɢ�ɨɞɫɭɫɬɜɨɦ�
ɤɨɪɚɤɚ� ɰɟɧɬɪɢɮɭɝɢɪɚʃɚ�� Ɉɜɚ� ɦɟɬɨɞɚ� ɢɦɚ�
ɜɢɫɨɤɭ�ɜɪɟɞɧɨɫɬ�ɝɪɚɧɢɰɟ�ɞɟɬɟɤɰɢʁɟ�ɢ�ɩɪɭɠɚ�
ɩɪɟɰɢɡɧɟ� ɪɟɡɭɥɬɚɬɟ� ɨɞ� ����(3*� �9DGOHMFK� ɢ�
ɫɚɪ���������

Ɍɚɛɟɥɚ����ɍɩɨɪɟɞɧɟ�ɜɪɟɞɧɨɫɬɢ�ɩɚɪɚɦɟɬɚɪɚ�ɦɨɞɢɮɢɤɨɜɚɧɢɯ�0F0DVWHU�ɬɟɯɧɢɤɚ�
�9DGOHMFK�L�VDU���������

ɉɚɪɚɦɟɬɪɢ�
Ɇɨɞɢɮɢɤɚɰɢʁɟ�ɬɟɯɧɢɤɟ�ɩɨ�0F0DVWHU�ɭ�

:HW]HO�
������� =DMLþHN�������� 5RHSVWRUII�ɢ�

1DQVHQ��������

Ʉɨɥɢɱɢɧɚ�ɮɟɰɟɫɚ��J�� �� �� ��

ȼɪɫɬɚ�ɮɥɨɬɚɰɢɨɧɨɝ�ɪɚɫɬɜɨɪɚ� 1D&O� 0J62��1D�6�2� 1D&O���ɝɥɭɤɨɡɚ�

ɋɩɟɰɢɮɢɱɧɚ�ɬɟɠɢɧɚ�ɪɚɫɬɜɨɪɚ� ������ ������ ������

ɐɟɧɬɪɢɮɭɝɢɪɚʃɟ��530��� �� ����� �����

ɐɟɧɬɪɢɮɭɝɢɪɚʃɟ��5&)��� �� ���� ����

ȼɪɟɦɟ�ɰɟɧɬɪɢɮɭɝɢɪɚʃɚ��PLQ�� �� �� ��

ȼɪɟɦɟ�ɮɥɨɬɚɰɢʁɟ�ɭ�ɤɨɦɨɪɢɰɢ�
�PLQ�� ��� �� ���

Ȼɪɨʁ�ɤɨɦɨɪɢɰɚ�ɭ�ɩɪɟɞɦɟɬɧɢɰɢ�ɩɨ�
0F0DVWHU�ɭ� �� �� ��

Ɇɭɥɬɢɩɥɢɤɚɰɢɨɧɢ��ɤɨɪɟɤɰɢɨɧɢ��
ɮɚɤɬɨɪ� ��� ��� ���

�530��5HYROXWLRQV�3HU�0LQXWH��–�ɛɪɨʁ�ɨɛɪɬɚʁɚ�ɭ�ɦɢɧɭɬɭ
�5&)��5HODWLYH�&HQWULIXJDO�)RUFH��–�ɪɟɥɚɬɢɜɧɚ�ɰɟɧɬɪɢɮɭɝɚɥɧɚ�ɫɢɥɚ

Ʉɨɞ�ɪɚɡɥɢɱɢɬɢɯ�ɜɪɫɬɚ�ɩɪɟɠɢɜɚɪɚ��ɩɨɫɬɨʁɟ�
ɢɡɜɟɫɧɚ�ɨɝɪɚɧɢɱɟʃɚ�)(&�ɩɨɫɬɭɩɤɚ�ɤɨʁɚ�ɛɢɬɧɨ�
ɭɬɢɱɭ� ɧɚ� ɬɭɦɚɱɟʃɟ�� ɢɧɬɟɪɩɪɟɬɚɰɢʁɭ� ɢ�
ɩɨɭɡɞɚɧɨɫɬ� ɞɨɛɢʁɟɧɢɯ� ɪɟɡɭɥɬɚɬɚ�� Ʉɨɞ� ɨɞɪɚ�
ɫɥɢɯ� ɝɨɜɟɞɚ�� ɬɨ� ɫɭ�� ��� ɨɝɪɚɧɢɱɟɧɚ� ɞɢʁɚɝɧ�
ɨɫɬɢɱɤɚ�ɜɪɢʁɟɞɧɨɫɬ��ɜɟɡɚɧɚ�ɡɚ�ɫɬɟɩɟɧ�ɢɧɮɟɤ�

ɰɢʁɟ� ɤɨʁɢ� ɨɛɢɱɧɨ� ɧɢʁɟ� ɭ� ɤɨɪɟɥɚɰɢʁɢ� ɫɚ�
ɨɩɬɟɪɟʄɟʃɟɦ� ɯɟɥɦɢɧɬɢɦɚ�� ��� ɧɢɫɤɟ� )(&�
ɜɪɟɞɧɨɫɬɢ�� ɲɬɨ� ɤɨɞ� ɝɨɜɟɞɚ� ɡɚɯɬɟɜɚ� ɮɥɨɬ�
ɚɰɢɨɧɟ� ɬɟɯɧɢɤɟ� ɜɟʄɟɝ� ɫɬɟɩɟɧɚ� ɨɫɟɬʂɢɜɨɫɬɢ�
ɧɟɝɨ� ɡɚ� ɨɜɰɟ�� ��� ɨɝɪɚɧɢɱɟɧɚ� ɤɥɢɧɢɱɤɚ�
ɜɪɟɞɧɨɫɬ�ɡɚ�1HPDWRGLUXV�VSS���ɩɨɲɬɨ�ɧɚʁɜɟʄɭ�



ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ�������������������
ɂɥɢʄ�ɢ�ɫɚɪ��

Ɂɧɚɱɚʁ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ�

���

ɲɬɟɬɭ� ɩɪɨɭɡɪɨɤɭʁɭ� ɧɟɡɪɟɥɢ� ɫɬɚɞɢʁɭɦɢ� ɨɜɢɯ�
ɧɟɦɚɬɨɞɚ� ɩɪɟ� ɩɨɱɟɬɤɚ� ɩɨɥɚɝɚʃɚ� ʁɚʁɚ� ɢ� ���
ɤɥɢɧɢɱɤɚ� ɮɨɪɦɚ� ɩɚɪɚɦɮɢɫɬɨɦɨɡɟ�� ɤɨʁɚ� ʁɟ�
ɨɛɢɱɧɨ�ɭɡɪɨɤɨɜɚɧɚ�ɜɟɥɢɤɢɦ�ɛɪɨʁɟɦ�ɧɟɡɪɟɥɢɯ�
ɩɚɪɚɡɢɬɚ�ɭ�ɦɢɝɪɚɰɢʁɢ��ɭɫɥɟɞ�ɱɟɝɚ�ɛɪɨʁ� ʁɚʁɚ�ɭ�
ɢɡɦɟɬɭ�ɦɨɠɟ�ɛɢɬɢ�ɧɢɡɚɤ�ɢɥɢ�ɧɭɥɚ��5ROOLQVRQ��
��������

Ʉɨɞ� ɯɟɦɨɧɯɨɡɟ� ɢ� ɬɪɢɯɨɫɬɪɨɧɝɢɥɢɞɨɡɟ�
ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ�� )(&� ʁɟ� ɭ� ɢɡɪɚɡɢɬɨʁ�
ɤɨɪɟɥɚɰɢʁɢ� ɫɚ� ɨɩɬɟɪɟʄɟʃɟɦ� ɠɢɜɨɬɢʃɚ�
ɯɟɥɦɢɧɬɢɦɚ�� ɍ� ɫɥɭɱɚʁɟɜɢɦɚ� ɩɨɥɢɩɚɪɚ�ɡɢɬ�

ɢɡɦɚ��ɤɚɞɚ�ɪɟɥɚɬɢɜɧɨ�ɜɢɫɨɤɚ�ɩɪɨɢɡɜɨɞʃɚ�ʁɚʁɚ�
+� FRQWRUWXV� ɦɨɠɟ� ɦɚɫɤɢɪɚɬɢ� ɧɢɠɭ� ɩɪɨɢɡ�
ɜɨɞʃɭ� ʁɚʁɚ� ɧɟɤɢɯ� ɞɪɭɝɢɯ� ɜɪɫɬɚ� �7�
FROXEULIRUPLV� L� 7�� FLUFXPFLQFWD��� )(&� ɢɦɚ
ɨɝɪɚɧɢɱɟɧɭ� ɞɢʁɚɝɧɨɫɬɢɱɤɭ� ɜɪɟɞɧɨɫɬ� �5RHEHU
ɢ�ɫɚɪ����������Ɂɚɬɨ�ɫɟ�ɧɚ�ɨɫɧɨɜɭ�ɛɪɨʁɚ�ʁɚʁɚ�ɤɨʁɟ
ɫɭ� ɩɨɥɨɠɢɥɟ� ɪɚɡɥɢɱɢɬɟ� ɜɪɫɬɟ� ɝɚɫɬɪɨɢɧɬ�
ɟɫɬɢɧɚɥɧɢɯ�ɧɟɦɚɬɨɞɚ��Ƚɂɇ���ɦɨɝɭ�ɞɚɬɢ�ɫɚɦɨ
ɨɪɢʁɟɧɬɚɰɢɨɧɟ� ɩɪɨɰɟɧɟ� ɢɧɬɟɧɡɢɬɟɬɚ� ɢɧɮɟɤ�
ɰɢʁɟ� ɢ� ɨɞɥɭɱɢɜɚɬɢ� ɨ� ɬɨɦɟ� ɞɚ� ɥɢ� ʄɟ� ɢ� ɤɚɞɚ
ɠɢɜɨɬɢʃɟ�ɛɢɬɢ�ɬɪɟɬɢɪɚɧɟ��Ɍɚɛɟɥɚ����

Ɍɚɛɟɥɚ����Ɉɞɪɟɻɢɜɚʃɟ�ɫɬɟɩɟɧɚ�ɢɧɮɟɤɰɢʁɟ�ɫɚ�Ƚɂɇ�ɡɚ�ɦɥɚɞɟ�ɠɢɜɨɬɢʃɟ��.DKQ��������

ɉɚɪɚɡɢɬ�
ɋɬɟɩɟɧ�ɢɧɮɟɤɰɢʁɟ��(3*)�–�(JJV�3HU�*UDP�)DHFHV�

ɇɢɡɚɤ� ɍɦɟɪɟɧ� ȼɢɫɨɤ�
ȽɈȼȿȾȺ�

Ɇɟɲɚɧɚ�ɢɧɮɟɤɰɢʁɚ� ��–��� ���–��� �����

+DHPRQFKXV�VSS�� ���� ���–��� �����

7ULFKRVWURQJ\OXV�VSS�� ��–��� ���–��� �����

&RRSHULD�VSS�� ������� ���–���� ������

Ɉȼɐȿ�

Ɇɟɲɚɧɚ�ɢɧɮɟɤɰɢʁɚ� ��–��� ���–���� ������

+DHPRQFKXV�VSS�� ���–���� ����–���� ������

7ULFKRVWURQJ\OXV�VSS�� ���–��� ���–���� ������

1HPDWRGLUXV�VSS�� ��–��� ���–��� �����

2HVRSKDJRVWRPXP�VSS�� ���–��� ���–���� ������

ɉɨɡɧɚɬɨ� ʁɟ� ɞɚ� ɫɟ� ɨɞ� ɚɧɬɢɩɚɪɚɡɢɬɢɤɚ�
ɨɱɟɤɭʁɟ� ɜɢɫɨɤɚ� ɟɮɢɤɚɫɧɨɫɬ� ɭ� ɬɟɪɟɧɫɤɢɦ�
ɭɫɥɨɜɢɦɚ�� Ⱥɧɬɢɟɤɬɨɩɚɪɚɡɢɬɢɰɢ� ɬɪɟɛɚ� ɞɚ�
ɢɦɚʁɭ� ɚɩɫɨɥɭɬɧɭ� ɟɮɢɤɚɫɧɨɫɬ�� ɞɨɤ� ɫɟ� ɨɞ�
ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ� ɨɱɟɤɭʁɟ� ɨɤɨ� ���� ɟɮɢɤɚ�
ɫɧɨɫɬɢ��ɫ�ɨɛɡɢɪɨɦ�ɧɚ�ɬɨ�ɞɚ�ʁɟ�ɩɨɠɟʂɧɨ�ɞɚ�ɫɟ�
ɦɚɥɢ� ɛɪɨʁ� ɩɚɪɚɡɢɬɚ� ɨɞɪɠɚɜɚ� ɭ� ɬɟɥɭ� ɤɚɨ�
ɫɬɢɦɭɥɚɧɫ� ɡɚ� ɪɚɡɜɨʁ� ɢɦɭɧɨɥɨɲɤɨɝ� ɨɞɝɨɜɨɪɚ�

ɞɨɦɚʄɢɧɚ��Ⱦɢɦɢɬɪɢʁɟɜɢʄ���������Ʉɨɞ�ɩɚɲɧɢɯ�
ɠɢɜɨɬɢʃɚ� ɭɜɟɤ� ɩɨɫɬɨʁɢ� ɦɟɲɚɧɚ� ɢɧɮɟɤɰɢʁɚ�
ɜɟʄɢɦ� ɛɪɨʁɟɦ� ɪɚɡɥɢɱɢɬɢɯ� ɜɪɫɬɚ� ɝɚɫɬɪɨɢɧɬ�
ɟɫɬɢɧɚɥɧɢɯ� ɧɟɦɚɬɨɞɚ�� ɇɟɤɟ� ɨɞ� ʃɢɯ�
ɨɦɨɝɭʄɚɜɚʁɭ� ɪɚɡɜɨʁ� ɩɪɢɪɨɞɧɨɝ� ɢɦɭɧɢɬɟɬɚ��
ɬɚɤɨ� ɞɚ� ɫɟ� ɧɚ� ɨɫɧɨɜɭ� ɪɟɡɭɥɬɚɬɚ� )(&�D� ɨɞɥ�
ɭɱɭʁɟ�ɞɚ�ɥɢ�ʁɟ�ɬɪɟɬɦɚɧ�ɠɢɜɨɬɢʃɟ�ɧɟɨɩɯɨɞɚɧ���
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����

Ɍɚɛɟɥɚ����Ɍɭɦɚɱɟʃɟ�ɩɨʁɚɜɟ�ɤɥɢɧɢɱɤɟ�ɮɨɪɦɟ�ɨɛɨʂɟʃɚ�ɤɨɞ�ɝɨɜɟɞɚ�ɧɚ�ɨɫɧɨɜɭ�(3*�

�/RYH�ɢ�+XWFKLQVRQ��������

ȼɪɫɬɚ�ɩɚɪɚɡɢɬɚ� Ȼɪɨʁ�ʁɚʁɚ��J�ɮɟɰɟɫɚ��(3*��

+DHPRQFKXV� ����

7ULFKRVWURQJ\OXV� ���

2VWHUWDJLD� ����

2HVRSKDJRVWRPXP� ����

&RRSHULD� ����

)DVFLROD� ���

Ɉɜɨ� ʁɟ� ɜɟɨɦɚ� ɜɚɠɧɨ� ʁɟɪ� ʁɟ� ɧɟɨɩɯɨɞɧɨ�
ɨɞɪɠɚɜɚɬɢ� ɪɚɜɧɨɬɟɠɭ� ɢɡɦɟɻɭ� ɫɬɜɨɪɟɧɨɝ�
ɢɦɭɧɢɬɟɬɚ� �ʃɟɝɨɜ� ɪɚɡɜɨʁ� ɫɬɢɦɭɥɢɲɟ� ɩɪɢ�
ɫɭɫɬɜɨ�ɦɚɥɨɝ�ɛɪɨʁɚ�ɯɟɥɦɢɧɚɬɚ�ɭ�ɠɢɜɨɬɢʃɢ��ɢ�
ɨɱɭɜɚʃɚ� ɩɪɨɢɡɜɨɞɧɢɯ� ɫɩɨɫɨɛɧɨɫɬɢ� �ɧɚ�
ʃɢɯɨɜɨ� ɫɦɚʃɟʃɟ� ɭɬɢɱɟ� ɢɫɬɢ� ɬɚʁ� ɛɪɨʁ�

ɯɟɥɦɢɧɚɬɚ�� ɤɨʁɢ� ɩɪɨɭɡɪɨɤɭʁɟ� ɫɭɛɤɥɢɧɢɱɤɭ�
ɮɨɪɦɭ�ɨɛɨʂɟʃɚ���Ⱦɨɛɢʁɟɧɢ�ɪɟɡɭɥɬɚɬɢ�(3*�D�
ɦɨɝɭ� ɛɢɬɢ� ɢɡɭɡɟɬɧɨ� ɤɨɪɢɫɧɢ� ɢ� ɡɚ� ɬɭɦɚɱɟʃɟ�
ɤɥɢɧɢɱɤɟ� ɮɨɪɦɟ� ɢɡɜɟɫɧɢɯ� ɯɟɥɦɢɧɬɨɡɚ� ɤɨɞ�
ɜɟɥɢɤɢɯ�ɢ�ɦɚɥɢɯ�ɩɪɟɠɢɜɚɪɚ��Ɍɚɛɟɥɚ�����

ȾɂȳȺȽɇɈɋɌɂɑɄɂ�ɁɇȺɑȺȳ�ɌȿɋɌȺ�ɊȿȾɍɄɐɂȳȿ�ȻɊɈȳȺ�ɎȿɄȺɅɇɂɏ�ȳȺȳȺ�
�)(&57–)(&$/�(**�&2817�5('8&7,21�7(67�

Ɍɟɫɬ�ɪɟɞɭɤɰɢʁɟ�ɛɪɨʁɚ�ʁɚʁɚ�ɭ�ɮɟɰɟɫɭ��)HFDO�
(JJ� &RXQW� 5HGXFWLRQ� 7HVW� – )(&57� �� ʁɟ
ɭɫɬɚɧɨɜʂɟɧ� ɩɨɱɟɬɤɨɦ� ɞɟɜɟɞɟɫɟɬɢɯ� ɝɨɞɢɧɚ�
ɞɜɚɞɟɫɟɬɨɝ� ɜɟɤɚ� �&ROHV� ɢ� ɫɚɪ��� ������ ɢ�
ɩɪɟɞɫɬɚɜʂɚ� ɦɟɬɨɞ� ɢɡɛɨɪɚ� ɡɚ� ɩɪɚʄɟʃɟ�
ɟɮɢɤɚɫɧɨɫɬɢ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ�
�'REVRQ�ɢ�ɫɚɪ����������Ɍɪɟɧɭɬɧɨ�ʁɟ�ʁɟɞɢɧɢ�ɬɟɫɬ�
ɤɨʁɢ�ɦɨɠɟ�ɞɚ�ɞɟɬɟɤɬɭʁɟ�ɨɬɩɨɪɧɨɫɬ�ɫɜɢɯ�ɜɪɫɬɚ�
ɧɟɦɚɬɨɞɚ�� ɤɨɞ� ɫɜɢɯ� ɜɪɫɬɚ� ɞɨɦɚʄɢɧɚ�
�0F.HQQD�� ������ ɢ� ɫɥɭɠɢ� ɡɚ� ɢɡɪɚɱɭɧɚɜɚʃɟ�
ɫɦɚʃɟʃɚ�ɛɪɨʁɚ� ʁɚʁɚ�ɭ�ɮɟɰɟɫɭ�� ɭɩɨɪɟɻɢɜɚʃɟɦ�
ɫɪɟɞʃɢɯ� ɜɪɟɞɧɨɫɬɢ� )(&�D� ɩɪɟ� ɬɪɟɬɦɚɧɚ� ɢ�
ɩɨɫɥɟ� ɨɛɚɜʂɟɧɨɝ� ɬɪɟɬɦɚɧɚ� �:DQJ� ɢ� ɫɚɪ���
�������

ɉɪɟɦɚ� ɋɜɟɬɫɤɨʁ� ɚɫɨɰɢʁɚɰɢʁɢ� ɡɚ� ɭɧɚɩ�
ɪɟɻɟʃɟ� ɜɟɬɟɪɢɧɚɪɫɤɟ� ɩɚɪɚɡɢɬɨɥɨɝɢʁɟ�
�:ȺȺ93��� ɩɨɫɬɨʁɟ� ɫɦɟɪɧɢɰɟ� ɡɚ� ɢɡɜɨɻɟʃɟ� ɢ�

ɢɡɪɚɱɭɧɚɜɚʃɟ�ɫɬɚɧɞɚɪɞɧɨɝ�)(&57�ɚ��&ROHV�ɢ�
ɫɚɪ��� ������ ������� ɤɨʁɟ� ɫɭ� ɩɨɛɨʂɲɚɧɟ�
ɩɪɟɩɨɪɭɤɚɦɚ�ɨɞ�ɫɬɪɚɧɟ�/HYHFNH�ɢ�ɫɚɪ����������
ɍ�ɫɤɥɚɞɭ�ɫɚ�ɬɢɦ�ɫɦɟɪɧɢɰɚɦɚ��ɩɪɟɩɨɪɭɱɭʁɭ�ɫɟ��
ɜɟɥɢɱɢɧɚ�ɭɡɨɪɤɚ������ɢɥɢ�����ɠɢɜɨɬɢʃɚ�ɩɨ�
ɝɪɭɩɢ� ɡɚ� ɬɪɟɬɦɚɧ�� ɚ� ɫɜɚɤɨ� ɢɡɥɭɱɢɜɚʃɟ�
ɧɚʁɦɚʃɟ� ���� (3*��� ɦɟɬɨɞɚ�)(&� �0F0DVWHU���
ɫɬɚɬɢɫɬɢɱɤɚ� ɚɧɚɥɢɡɚ� �)(&57� ɡɚɫɧɨɜɚɧ� ɧɚ�
ɚɪɢɬɦɟɬɢɱɤɨʁ� ɫɪɟɞɢɧɢ� ɝɪɭɩɧɨɝ�)(&�ɚ� ɧɚɤɨɧ�
ɩɪɢɦɟɧɟ�ɥɟɤɚ��ɢ�ɤɪɢɬɟɪɢʁɭɦɢ�ɤɨʁɢ�ɞɟɮɢɧɢɲɭ�
ɫɦɚʃɟɧɭ�ɟɮɢɤɚɫɧɨɫɬ�ɥɟɤɚ��)(&57������ɢɥɢ�
)(&57� ������ ɪɟɡɢɫɬɟɧɰɢʁɚ� ɫɟ� ɩɪɨɝɥɚɲɚɜɚ�
ɚɤɨ� ʁɟ�ɫɦɚʃɟʃɟ�ɛɪɨʁɚ� ʁɚʁɚ�ɭ�ɮɟɰɟɫɭ�ɦɚʃɟ�ɨɞ�
����� ɚ� ɞɨʃɚ� ɝɪɚɧɢɰɚ� ɟɮɢɤɚɫɧɨɫɬɢ� ɥɟɤɚ� ʁɟ�
ɦɚʃɚ� ɨɞ� ����� �'REVRQ� ɢ� ɫɚɪ��� ������
9LG\DVKDQNDU�ɢ�ɫɚɪ�����������
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Ɂɧɚɱɚʁ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ�

���

Ɂɚ� ɢɡɜɨɻɟʃɟ� )(&57�� ɭɡɨɪɚɤ� ɮɟɰɟɫɚ� ɫɟ�
ɫɚɤɭɩʂɚ� ɩɪɟ� ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɟ�� ɨɞɪɟɻɭʁɟ� ɫɟ�
ɜɪɟɞɧɨɫɬ� (3*� ɭ� ʃɟɦɭ�� ɚ� ɧɚɤɨɧ� ɬɨɝɚ� ɫɟ�
ɫɩɪɨɜɨɞɢ� ɬɪɟɬɦɚɧ�� ɍɡɨɪɤɨɜɚʃɟ� ɮɟɰɟɫɚ� ɫɟ�
ɩɨɧɚɜʂɚ�����ɞɚɧɚ�ɧɚɤɨɧ�ɨɛɚɜʂɟɧɨɝ�ɬɪɟɬɦɚɧɚ�
ɢ� ɩɨɧɨɜɨ� ɫɟ� ɨɞɪɟɻɭʁɟ� ɜɪɟɞɧɨɫɬ� (3*��
Ʉɨɪɢɲʄɟʃɟɦ� ɫɩɟɰɢʁɚɥɧɟ� ʁɟɞɧɚɱɢɧɟ��
ɢɡɪɚɱɭɧɚɜɚ� ɫɟ� ɩɪɨɰɟɧɬɭɚɥɧɨ� ɫɦɚʃɟʃɟ� ɛɪɨʁɚ�
ʁɚʁɚ� ɭ� ɮɟɰɟɫɭ� ɡɚ� ɫɜɚɤɭ� ɠɢɜɨɬɢʃɭ�
ɢɧɞɢɜɢɞɭɚɥɧɨ�� ɇɚɤɨɧ� ɬɨɝɚ� ɫɟ� ɢɡɪɚɱɭɧɚɜɚ�
ɫɪɟɞʃɟ� ɫɦɚʃɟʃɟ� ɡɚ� ɫɜɟ� ɬɟɫɬɢɪɚɧɟ� ʁɟɞɢɧɤɟ��
ɤɚɤɨ� ɛɢ� ɫɟ� ɨɞɪɟɞɢɥɨ� ɭɤɭɩɧɨ� ɫɦɚʃɟʃɟ� ɡɚ�
ɮɚɪɦɭ� ɢɥɢ� ɫɬɚɞɨ�� Ɉɜɚ� ɜɪɟɞɧɨɫɬ� ɫɟ� ɡɚɬɢɦ�
ɤɨɪɢɫɬɢ�ɡɚ�ɞɨɧɨɲɟʃɟ�ɡɚɤʂɭɱɚɤɚ�ɨ�ɩɨɫɬɨʁɚʃɭ�
ɢɥɢ�ɨɞɫɭɫɬɜɭ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɧɚ�ɥɟɤɨɜɟ��.DSODQ�
ɢ� 1LHOVHQ�� ������� Ⱥɤɨ� ʁɟ� ɥɟɤ� ɞɟɥɨɬɜɨɪɚɧ��
ɧɢʁɟɞɚɧ� ɩɚɪɚɡɢɬ� ɧɟ� ɛɢ� ɬɪɟɛɚɥɨ� ɞɚ� ɩɪɟɠɢɜɢ�
ɥɟɱɟʃɟ� ɞɭɠɟ� ɨɞ� ɜɪɟɦɟɧɚ� ɩɨɬɪɟɛɧɨɝ� ɡɚ�

ɩɪɚɠʃɟʃɟ�ɰɪɟɜɚ��ɨɛɢɱɧɨ�ɞɨ����ɱɚɫɨɜɚ���Ɉɜɚʁ�
ɜɪɟɦɟɧɫɤɢ� ɩɟɪɢɨɞ� ɫɟ� ɦɨɠɟ� ɩɪɨɞɭɠɢɬɢ� ɡɚ�
ɨɧɨɥɢɤɨ� ɞɚɧɚ� ɤɨɥɢɤɨ� ɬɪɚʁɟ� ɩɪɢɜɪɟɦɟɧɚ�
ɫɭɩɪɟɫɢʁɚ� ɩɨɥɚɝɚʃɚ� ʁɚʁɚ� ��� ɞɚɧɚ� ɡɚ� ɢɦɢɞɚɡ�
ɨɬɢɚɡɨɥɟ����ɞɚɧɚ���ɡɚ�ɛɟɧɡɢɦɢɞɚɡɨɥɟ�����ɞɨ����
ɞɚɧɚ ɡɚ� ɦɚɤɪɨɥɢɞɧɟ� ɥɚɤɬɨɧɟ��� ɬɚɤɨ� ɞɚ� ɫɟ�
ɟɮɢɤɚɫɧɨɫɬ� ɩɨʁɟɞɢɧɢɯ� ɝɪɭɩɚ� ɥɟɤɨɜɚ�
ɩɪɨɰɟʃɭʁɟ�ɬɟɤ�ɩɨ�ɢɫɬɟɤɭ�ɨɜɨɝ�ɩɟɪɢɨɞɚ��&ROHV�
ɢ�ɫɚɪ����������

Ⱥɤɨ�ɢɫɩɢɬɢɜɚɧɟ�ɠɢɜɨɬɢʃɟ� ɢɦɚʁɭ� ɜɟɥɢɤɢ�
ɛɪɨʁ� ʁɚʁɚ� ɭ� ɮɟɰɟɫɭ�� ɧɚɤɨɧ� ɱɟɝɚ� ɫɟ� ɨɛɚɜɢ�
ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɚ�� ɚ� ��� ɞɚɧɚ� ɤɚɫɧɢʁɟ� )(&�
ɩɨɤɚɡɭʁɟ�ɧɭɥɬɭ�ɢɥɢ�ɢɡɭɡɟɬɧɨ�ɧɢɫɤɭ�ɜɪɟɞɧɨɫɬ�
�ɦɚʃɟ�ɨɞ����ɜɪɟɞɧɨɫɬɢ�ɩɪɟ�ɬɪɟɬɦɚɧɚ���ɡɚ�ɬɭ�
ɝɪɭɩɭ�ɫɚ� ɫɢɝɭɪɧɨɲʄɭ�ɦɨɠɟɦɨ�ɬɜɪɞɢɬɢ� ɞɚ� ʁɟ�
ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɚ� ɭɫɩɟɲɧɨ� ɨɛɚɜʂɟɧɚ� �&ROHV�
ɢ�ɫɚɪ����������

ȾɂȳȺȽɇɈɋɌɂɑɄɂ�ɁɇȺɑȺȳ�Ä),9(�32,17�&+(&.³�ɄɅɂɇɂɑɄɈȽ�
ɉɊɂɋɌɍɉȺ�

Ⱦɨɛɢʁɟɧɟ� ɞɢʁɚɝɧɨɫɬɢɱɤɟ� ɪɟɡɭɥɬɚɬɟ�
ɡɚɫɧɨɜɚɧɟ� ɧɚ� )(&�� ɩɨɬɪɟɛɧɨ� ʁɟ� ɞɨɩɭɧɢɬɢ�
ɩɪɨɰɟɧɨɦ� ɨ� ɩɪɢɫɭɫɬɜɭ� ɢɥɢ� ɨɞɫɭɫɬɜɭ�
ɤɥɢɧɢɱɤɢɯ� ɫɢɦɩɬɨɦɚ� ɨɛɨʂɟʃɚ� �Ä)LYH� 3RLQW�
&KHFN³���Ɉɜɚʁ�ɤɥɢɧɢɱɤɢ�ɩɪɢɫɬɭɩ�ɩɨɞɪɚɡɭɦɟɜɚ�
ɩɪɚʄɟʃɟ� ɩɟɬ� ɧɚʁɱɟɲʄɢɯ� ɧɟɫɩɟɰɢɮɢɱɧɢɯ�
ɫɢɦɩɬɨɦɚ� ɤɨɞ� ɠɢɜɨɬɢʃɚ� ɢɧɮɢɰɢɪɚɧɢɯ�
ɩɚɪɚɡɢɬɢɦɚ�–�ɚɧɟɦɢʁɚ�ɫɥɭɡɧɢɰɟ�ɨɤɚ��ɝɭɛɢɬɚɤ
ɬɟɥɟɫɧɟ� ɬɟɠɢɧɟ� ɢɥɢ� ɡɚɨɫɬɚʁɚʃɟ� ɭ� ɪɚɫɬɭ� ɢ�
ɪɚɡɜɨʁɭ��ɡɚɩɪʂɚɧɨɫɬ�ɪɟɩɚ�ɢ�ɡɚɞʃɟ�ɪɟɝɢʁɟ�ɬɟɥɚ�
ɮɟɰɟɫɨɦ�� ɫɭɛɦɚɧɞɢɛɭɥɚɪɧɢ� ɟɞɟɦ� ɢ� ɢɫɰɟɞɚɤ�
ɢɡ�ɧɨɫɚ��%DWK�ɢ�ɫɚɪ����������ɇɚ�ɨɫɧɨɜɭ�ɬɟɠɢɧɟ�
ɤɥɢɧɢɱɤɢɯ� ɫɢɦɩɬɨɦɚ�� ɜɪɲɢ� ɫɟ� ɨɞɚɛɢɪ�
ɠɢɜɨɬɢʃɚ�ɤɨʁɟ� ʁɟ�ɩɨɬɪɟɛɧɨ�ɞɟɯɟɥɦɢɧɬɢɫɚɬɢ��
Ɂɞɪɚɜɫɬɜɟɧɨ�ɫɬɚʃɟ�ɫɬɚɞɚ�ɫɟ�ɤɥɚɫɢɮɢɤɭʁɟ�ɤɚɨ��
Äɞɨɛɪɨ³� �ɧɢʁɟ� ɩɨɬɪɟɛɧɚ� ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɚ���
Äɥɨɲɟ³� �ɧɟɨɩɯɨɞɧɚ� ʁɟ� ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɚ�� ɭɡ�
ɤɨɧɬɪɨɥɭ� ɧɚɪɟɞɧɢɯ� ɧɟɤɨɥɢɤɨ� ɦɟɫɟɰɢ�� ɢ�
ɦɟɲɨɜɢɬɢ� ɪɟɡɭɥɬɚɬɢ� �Äɧɟɤɟ� ɠɢɜɨɬɢʃɟ� ɫɭ�
ɞɨɛɪɨ�� ɧɟɤɟ� ɥɨɲɟ³� –� ɧɚ� ɨɫɧɨɜɭ� ɩɪɨɰɟɧɟ
ɬɟɠɢɧɟ� ɫɢɦɩɬɨɦɚ� ɨɞɥɭɱɭʁɟ� ɫɟ� ɤɨʁɟ� ʄɟ� ɠɢɜ�
ɨɬɢʃɟ�ɛɢɬɢ�ɞɟɯɟɥɦɢɧɬɢɫɚɧɟ���6WRUH\���������

ɍ� ɰɢʂɭ� ɫɦɚʃɟʃɚ� ɛɪɡɢɧɟ� ɩɨʁɚɜɟ�
ɪɟɡɢɫɬɟɧɰɢʁɟ� ɧɚ� ɚɧɬɢɯɟɥɦɢɧɬɢɤɟ� ɢ� ɨɪɝɚɧ�
ɢɡɚɰɢʁɟ� ɩɪɨɰɟɫɚ� ɢɧɬɟɝɪɢɫɚɧɨɝ� ɭɩɪɚɜʂɚʃɚ�
ɩɚɪɚɡɢɬɢɦɚ��,QWHJUDWHG�3DUDVLWH�0DQDJHPHQW�–
,30��� ɝɥɨɛɚɥɧɨ� ʁɟ� ɩɪɢɯɜɚʄɟɧ� ɩɪɢɧɰɢɩ�
ɰɢʂɚɧɨɝ� ɫɟɥɟɤɬɢɜɧɨɝ� ɬɪɟɬɦɚɧɚ� �7DUJHWHG�
6HOHFWLYH�7UHDWPHQW�–�767���ɋɩɪɨɜɨɻɟʃɟ�ɨɜɟ
ɫɬɪɚɬɟɝɢʁɟ�ʁɟ�ɩɨɫɬɚɥɨ�ɢɡɜɨɞʂɢɜɨ�ɧɚ�ɮɚɪɦɚɦɚ��
ɬɟɤ� ɫɚ� ɪɚɡɜɨʁɟɦ� ɢ� ɩɪɚɤɬɢɱɧɨɦ� ɩɪɢɦɟɧɨɦ�
)$0$&+$�� ɫɢɫɬɟɦɚ� ɡɚ� ɤɥɢɧɢɱɤɭ� ɩɪɨɰɟɧɭ�
ɚɧɟɦɢʁɟ�� ɩɪɨɭɡɪɨɤɨɜɚɧɟ� ɯɟɦɚɬɨɮɚɝɧɨɦ�
ɧɟɦɚɬɨɞɨɦ�+DHPRQFKXV� FRQWRUWXV� ɤɨɞ�ɦɚɥɢɯ�
ɩɪɟɠɢɜɚɪɚ�� ɉɪɢɧɰɢɩ� 767–ɚ� ɫɟ� ɦɨɠɟ
ɩɪɨɲɢɪɢɬɢ�ɧɚ�ɞɪɭɝɟ�ɜɚɠɧɟ�ɟɧɞɨɩɚɪɚɡɢɬɟ��ɩɨɞ�
ɭɫɥɨɜɨɦ� ɞɚ� ʁɟ� ɪɚɡɜɢʁɟɧɢ� ɫɢɫɬɟɦ� ɩɪɚɤɬɢɱɚɧ��
ɟɤɨɧɨɦɢɱɚɧ� ɢ� ɪɟɚɥɧɨ� ɫɩɨɫɨɛɚɧ� ɞɚ� ɢɞɟɧɬ�
ɢɮɢɤɭʁɟ�ɠɢɜɨɬɢʃɟ�ɤɨʁɢɦɚ�ɩɪɟɬɢ�ɨɩɚɫɧɨɫɬ�ɨɞ�
ɩɪɟɨɩɬɟɪɟʄɟɧɨɫɬɢ� ɨɱɟɤɢɜɚɧɢɦ� ɟɧɞɨɩɚɪ�
ɚɡɢɬɢɦɚ��%DWK�ɢ�9DQ�:\N���������

Ʉɚɧɞɢɞɚɬɢ� ɡɚ� ɩɪɨɲɢɪɟɧɢ� 767� ɫɢɫɬɟɦ�
ɢɫɩɨʂɚɜɚʁɭ� ɧɟɤɢ� ɨɞ� ɩɟɬ� ɧɚɜɟɞɟɧɢɯ� ɤɥɢɧɢ�
ɱɤɢɯ� ɫɢɦɩɬɨɦɚ�� ɤɨʁɢ� ɫɭ� ɩɨɫɥɭɠɢɥɢ� ɤɚɨ�
ɨɫɧɨɜɚ� ɡɚ� ɨɫɦɢɲʂɚɜɚʃɟ� ɩɪɚɤɬɢɱɧɨɝ� ɜɨɞɢɱɚ�



ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ��������–�����������
ɂɥɢʄ�ɢ�ɫɚɪ��
Ɂɧɚɱɚʁ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ��

����

ɡɚ� ɫɬɨɱɚɪɟ�� Ɂɚ� ɦɟɻɭɧɚɪɨɞɧɭ�� ɜɢɲɟʁɟɡɢɱɧɭ�
ɭɩɨɬɪɟɛɭ�� ɨɜɚʁ� ɫɢɫɬɟɦ� ʁɟ� ɧɚɡɜɚɧ� )LYH� 3RLQW�
&KHFN���ɉɟɬ�ɬɚɱɚɤɚ�ɡɚ�ɩɪɨɜɟɪɭ���ɩɪɟɞɫɬɚɜʂɚ�
ɞɚʂɟ�� ɩɪɚɤɬɢɱɧɨ� ɩɪɨɲɢɪɟʃɟ� 767�ɚ� ɢ� ɦɨɠɟ�
ɛɢɬɢ� ɟɮɢɤɚɫɚɧ� ɞɨɩɪɢɧɨɫ� ɭ� ɦɨɧɢɬɨɪɢɧɝɭ�
ɩɪɢɫɭɫɬɜɚ� ɟɧɞɨɩɚɪɚɡɢɬɚ� ɤɨɞ� ɦɚɥɢɯ�
ɩɪɟɠɢɜɚɪɚ�� Ʉɨɪɢɫɧɢɰɢɦɚ� ɨɦɨɝɭʄɚɜɚ� ɞɚ�� �ɚ��
ɛɪɡɨ� ɩɪɨɰɟɧɟ�ɦɚɥɟ� ɩɪɟɠɢɜɚɪɟ� ɧɚ� ɩɪɢɫɭɫɬɜɨ�
ɡɧɚɤɨɜɚ� ɩɚɪɚɡɢɬɨɡɚ�� �ɛ�� ɧɚɩɪɚɜɟ� ɟɮɢɤɚɫɧɟ�
ɩɪɨɰɟɧɟ� ɡɞɪɚɜɫɬɜɟɧɨɝ� ɫɬɚʃɚ� ɫɜɨʁɢɯ�
ɠɢɜɨɬɢʃɚ�� �ɜ�� ɢɞɟɧɬɢɮɢɤɭʁɭ� ɨɱɟɤɢɜɚɧɟ�
ɩɚɪɚɡɢɬɟ���ɞ��ɨɞɚɛɟɪɭ�ɝɪɭɩɟ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɚ�
ɡɚ�ɬɪɟɬɦɚɧ��ɝ��ɤɨɪɢɫɬɟ�ɩɪɚɤɬɢɱɧɟ�ɫɢɫɬɟɦɟ�ɡɚ�
ɩɪɢɜɪɟɦɟɧɭ� ɢɞɟɧɬɢɮɢɤɚɰɢʁɭ� ɬɪɟɬɢɪɚɧɢɯ�
ɠɢɜɨɬɢʃɚ�ɢ��ɞ��ɭɩɨɡɧɚʁɭ�ɫɟ�ɫɚ�ɨɝɪɚɧɢɱɟʃɢɦɚ�
ɬɢɯ�ɫɢɫɬɟɦɚ��%DWK�ɢ�9DQ�:\N���������

)$0$&+$�� ɫɢɫɬɟɦ� ɩɪɟɞɫɬɚɜʂɚ�
ɝɪɚɮɢɤɨɧ� ɩɪɨɰɟɧɟ� ɬɟɠɢɧɟ� ɩɚɪɚɡɢɬɫɤɟ�
ɢɧɮɟɤɰɢʁɟ� ɤɨɞ� ɩɪɟɠɢɜɚɪɚ� ɢ� ɞɨɧɨɲɟʃɟ�
ɨɞɥɭɤɟ�ɨ�ɥɟɱɟʃɭ��ɧɚ�ɨɫɧɨɜɭ�ɫɬɟɩɟɧɚ�ɚɧɟɦɢʁɟ�
ɫɥɭɡɧɢɰɟ� ɨɤɚ�� Ʉɥɢɧɢɱɤɚ� ɚɧɟɦɢʁɚ� ɢɡɪɚɠɟɧɚ�
ɤɪɨɡ� ɜɪɟɞɧɨɫɬ� ɡɚɩɪɟɦɢɧɟ� ɟɪɢɬɪɨɰɢɬɚ��
ɫɬɟɩɟɧɭʁɟ� ɫɟ� ɧɚ� ɫɤɚɥɢ� )$0$&+$� ɤɚɪɬɢɰɟ�
�–��ɢ�ɭɤɚɡɭʁɟ�ɧɚ�ɦɨɝɭʄɧɨɫɬ�ɩɨɫɬɨʁɚʃɚ�ɢɧɮɟ�
ɤɰɢʁɟ�ɯɟɦɚɬɨɮɚɝɧɨɦ�ɧɟɦɚɬɨɞɨɦ���+��FRQWRUWXV��
ɬɪɟɦɚɬɨɞɚɦɚ� ɢ� ɰɟɫɬɨɞɚɦɚ� �)HUUHLUD� ɢ� ɫɚɪ���
��������

Ɉɫɢɦ� ɩɨɜɟʄɚɧɢɯ� )$0$&+$� ɪɟɡɭɥɬɚɬɚ��
ɪɚɡɥɨɝ� ɡɚ� ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɭ� ɦɨɝɭ� ɛɢɬɢ� ɢ�
ɞɪɭɝɟ� ɤɥɢɧɢɱɤɟ� ɦɚɧɢɮɟɫɬɚɰɢʁɟ� ɤɨɞ� ɢɧɮɢɰ�
ɢɪɚɧɢɯ� ɠɢɜɨɬɢʃɚ�� ɇɚ� ɨɫɧɨɜɭ� ɢɧɞɟɤɫɚ�
ɬɟɥɟɫɧɟ� ɤɨɧɞɢɰɢʁɟ�� ɤɨʁɢ� ɫɟ� ɨɞɪɟɻɭʁɟ� %&6�
�%RG\�&RQGLWLRQ�6FRUH��ɤɚɪɬɢɰɨɦ�ɧɚ�ɫɤɚɥɢ�ɨɞ�
����� ɩɨɫɬɨʁɢ� ɦɨɝɭʄɧɨɫɬ� ɢɧɮɟɤɰɢʁɟ� 7HORGR�
UVDJLD� VSS��� 7ULFKRVWURQJ\OXV� VSS�� ɢ� ɧɨɞɭɥ�
ɚɪɧɢɦ� ɯɟɥɦɢɧɬɢɦɚ� �0DKLHX� ɢ� ɫɚɪ��� �����
$UHFH�*DUFLD�ɢ�ɫɚɪ����������Ɂɚɩɪʂɚɧɨɫɬ�ɪɟɩɚ�ɢ
ɡɚɞʃɟɝ� ɞɟɥɚ� ɬɟɥɚ� ɮɟɰɟɫɨɦ� ɨɞɪɟɻɭʁɟ� ɫɟ� '6
�'DJ� 6FRUH�� ɤɚɪɬɢɰɨɦ� ɧɚ� ɫɤɚɥɢ� �–�� ɢ
ɩɨɤɚɡɚɬɟʂ� ʁɟ� ɦɨɝɭʄɟɝ� ɩɪɢɫɭɫɬɜɚ� ɢɧɮɟɤɰɢʁɟ
ɧɟɦɚɬɨɞɚɦɚ� 7HORGRUVDJLD� VSS��� 7ULFKRVW�
URQJ\OXV� VSS��� 2HVRSKDJRVWRPXP� VSS��
6WURQJ\ORLGHV� VSS�� ɢ� ɤɨɤɰɢɞɢʁɚɦɚ� �(LPHULD
VSS���ɉɨɫɬɨʁɚʃɟ�ɧɚɡɚɥɧɨɝ�ɢɫɰɟɞɤɚ�ɭɤɚɡɭʁɟ�ɧɚ
ɩɪɢɫɭɫɬɜɨ�ɧɨɫɧɟ�ɦɢʁɚɡɟ��ɩɥɭʄɧɢɯ�ɩɚɪɚɡɢɬɚ�ɢ

ɩɧɟɭɦɨɧɢʁɟ��ɚ�ɫɬɟɩɟɧɭʁɟ�ɫɟ�ɩɪɟɦɚ�1'��1DVDO�
'LVFKDUJH�� ɤɚɪɬɢɰɢ� ɧɚ� ɫɤɚɥɢ� �–��� ɏɥɚɞɧɢ
ɩɨɞɜɢɥɢɱɧɢ� ɟɞɟɦɢ� ɫɟ� ɩɪɟɦɚ� ɬɟɠɢɧɢ�
ɤɚɬɟɝɨɪɢɲɭ� ɧɚ� ɫɤɚɥɢ� �–��� ɭɤɚɡɭʁɭ� ɧɚ� ɧɢɡɚɤ
ɧɢɜɨ�ɩɪɨɬɟɢɧɚ�ɭ�ɤɪɜɢ�ɢɫɩɢɬɢɜɚɧɢɯ�ɠɢɜɨɬɢʃɚ�
ɢ� ɧɚ� ɦɨɝɭʄɧɨɫɬ� ɩɨɫɬɨʁɚʃɚ� ɩɚɪɚɡɢɬɫɤɢɯ�
ɢɧɮɟɤɰɢʁɚ� ɩɪɨɭɡɪɨɤɨɜɚɧɢɯ� ɜɪɫɬɨɦ� +��
FRQWRUWXV�� ɬɪɟɦɚɬɨɞɚɦɚ�� ɰɟɫɬɨɞɚɦɚ� ɢ�
ɤɨɤɰɢɞɢʁɚɦɚ� �(LPHULD� VSS�� �:DONHU� ɢ� ɫɚɪ���
�������

ɉɨɪɟɞ� ɨɜɢɯ� ɩɟɬ� ɫɬɚɧɞɚɪɞɧɢɯ� ɤɥɢɧɢɱɤɢɯ�
ɫɢɦɩɬɨɦɚ�� ɩɨɧɟɤɚɞ� ɫɟ� ɢɡɜɨɞɢ�ɢ� ɨɩɫɟɪɜɚɰɢʁɚ�
ɫɬɚʃɚ� ɤɪɡɧɚ� �ɥɨɲ� ɤɜɚɥɢɬɟɬ� ɞɥɚɤɟ� ɢɥɢ�
ɚɛɧɨɪɦɚɥɧɨ� ɪɭɧɨ��� ɱɢʁɟ� ɫɟ� ɩɪɨɦɟɧɟ�
ɤɥɚɫɢɮɢɤɭʁɭ�ɧɚ�ɫɤɚɥɢ��–���ɚ�ɦɨɝɭ�ɭɤɚɡɢɜɚɬɢ
ɧɚ� ɩɪɢɫɭɫɬɜɨ� ɢɧɮɟɤɰɢʁɟ� ɧɟɦɚɬɨɞɚɦɚ� ��+��
FRQWRUWXV��7HORGRUVDJLD� VSS���7ULFKRVWURQJ\OXV�
VSS���� ɤɨɤɰɢɞɢʁɚɦɚ� �(LPHULD� VSS�� ɢ�
ɟɤɬɨɩɚɪɚɡɢɬɢɦɚ� �9DQLPLVHWWL� ɢ� ɫɚɪ��� ������
0DKLHX�ɢ�ɫɚɪ���������

ɋɚ�ɚɫɩɟɤɬɚ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�
ʁɟɞɢɧɤɢ� ɤɨɞ� ɤɨʁɢɯ� ɫɟ� ɢɫɩɨʂɚɜɚʁɭ� ɡɧɚɰɢ�
ɪɟɡɢɫɬɟɧɰɢʁɟ�� ɨɞɧɨɫɧɨ� ɪɟɡɢɥɢʁɟɧɰɢʁɟ�� ʁɟɞɚɧ�
ɨɞ� ɧɚʁɡɧɚɱɚʁɧɢʁɢɯ� ɩɚɪɚɦɟɬɚɪɚ� ʁɟɫɭ� ɞɨɛɢʁɟɧɟ�
)$0$&+$�ɜɪɟɞɧɨɫɬɢ��%XUNH�ɢ�0LOOHU���������
ɍɩɨɬɪɟɛɚ� )$0$&+$�� ɫɢɫɬɟɦɚ� ɨɦɨɝɭʄɚɜɚ�
ɩɪɨɢɡɜɨɻɚɱɢɦɚ� ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ� ɞɚ� ɞɨɧɟɫɭ�
ɨɞɥɭɤɟ� ɨ� ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɢ� ɧɚ� ɨɫɧɨɜɭ�
ɩɪɨɰɟɧɟ�ɧɢɜɨɚ�ɚɧɟɦɢʁɟ�ɩɪɨɭɡɪɨɤɨɜɚɧɟ�ɧɟɦɚɬ�
ɨɞɨɦ�+�� FRQWRUWXV� ɤɨɞ� ɨɜɚɰɚ� ɢ� ɤɨɡɚ� �$UHFH�
*DUFLD� ɢ� ɫɚɪ��� ������� Ɉɜɚʁ� ɭɡɪɨɱɧɢɤ� ʁɟ�
ɟɤɨɧɨɦɫɤɢ� ɧɚʁɡɧɚɱɚʁɧɢʁɚ� Ƚɂɇ� ɨɜɚɰɚ� ɢ� ɤɨɡɚ��
ɧɚʁɱɟɲʄɢ� ʁɟ� ɭɡɪɨɤ� ɚɧɟɦɢʁɟ� ɬɨɤɨɦ� ɫɟɡɨɧɟ�
ɢɫɩɚɲɟ� ɭ� ɋȺȾ�� ɚ� ɭ� ɫɥɭɱɚʁɟɜɢɦɚ� ɢɧɮɟɤɰɢʁɚ�
ɜɢɫɨɤɨɝ�ɢɧɬɟɧɡɢɬɟɬɚ�ɩɪɨɭɡɪɨɤɭʁɟ�ɭɝɢɧɭʄɚ��

Ʉɚɪɬɢɰɚ� )$0$&+$�� ʁɟ� ɪɚɡɜɢʁɟɧɚ� ɭ�
ȳɭɠɧɨʁ�Ⱥɮɪɢɰɢ��ɚ�ɭ�ɋȺȾ�ʁɟ�ɭɜɟɞɟɧɚ�ɨɞ�ɫɬɪɚɧɟ�
ɚɦɟɪɢɱɤɨɝ� ɤɨɧɡɨɪɰɢʁɭɦɚ� ɡɚ� ɤɨɧɬɪɨɥɭ�
ɩɚɪɚɡɢɬɚ� ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ� �$PHULFDQ� &RQV�
RUWLXP� IRU� 6PDOO� 5XPLQDQW� 3DUDVLWH� &RQWURO�–
$&653&��� Ɍɨ� ʁɟ� ʁɟɞɚɧ� ɨɞ� ɧɚʁɭɫɩɟ�ɲɧɢʁɢɯ�
ɞɢʁɚɝɧɨɫɬɢɱɤɢɯ� ɢɧɞɢɤɚɬɨɪɚ�� ɩɪɟɦɚ� ɤɨɦɟ� ɫɟ�
ɛɨʁɚ� ɫɥɭɡɧɢɰɟ� ɨɱɢʁɭ� ɦɚɥɢɯ� ɩɪɟɠɢɜɚɪɚ�
ɭɩɨɪɟɻɭʁɟ�ɫɚ���ɤɚɬɟɝɨɪɢʁɚ�ɛɨʁɚ�ɧɚ�ɤɨɧɬɪɨɥɧɨʁ�



ȼɟɬɟɪɢɧɚɪɫɤɢ�ɠɭɪɧɚɥ�Ɋɟɩɭɛɥɢɤɟ�ɋɪɩɫɤɟ��Ȼɚʃɚ�Ʌɭɤɚ���ȼɨɥ��;,;��Ȼɪ�������������������
ɂɥɢʄ�ɢ�ɫɚɪ��

Ɂɧɚɱɚʁ�ɞɢɮɟɪɟɧɰɢʁɚɥɧɟ�ɞɢʁɚɝɧɨɫɬɢɤɟ�ɪɟɡɢɫɬɟɧɰɢʁɟ�ɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɟ�ɤɨɞ�ɩɪɟɠɢɜɚɪɚ�

���

ɤɚɪɬɢɰɢ� ɛɨʁɚ�� ɤɨʁɟ� ɨɞɝɨɜɚɪɚʁɭ� ɪɚɡɥɢɱɢɬɢɦ�
ɧɢɜɨɢɦɚ� ɚɧɟɦɢʁɟ�� Ʉɚɬɟɝɨɪɢʁɚ� �� ɩɪɟɞɫɬɚɜʂɚ�
Äɧɟ� ɚɧɟɦɢɱɧɨ³� ɫɬɚʃɟ�� ɞɨɤ� ɤɚɬɟɝɨɪɢʁɚ� ��
ɩɪɟɞɫɬɚɜʂɚ�ɫɬɚʃɟ�Äɬɟɲɤɟ�ɚɧɟɦɢʁɟ³��0DUWLQH]�
9DOODGDUHV�ɢ�ɫɚɪ����������ɇɚ�ɨɫɧɨɜɭ�ɪɟɡɭɥɬɚɬɚ�
ɭɬɜɪɻɟɧɢɯ� ɤɚɪɬɢɰɨɦ�� ɢɞɟɧɬɢɮɢɤɭʁɭ� ɫɟ� ɢ�
ɫɟɥɟɤɬɢɜɧɨ� ɞɟɯɟɥɦɢɧɬɢɲɭ� ɨɜɰɟ� ɢ� ɤɨɡɟ� ɫɚ�
ɚɧɟɦɢʁɨɦ��

ɋɟɥɟɤɬɢɜɧɚ� ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɚ� ɫɦɚʃɭʁɟ�
ɭɩɨɬɪɟɛɭ� ɥɟɤɨɜɚ� ɢ� ɭɫɩɨɪɚɜɚ� ɪɚɡɜɨʁ� ɪɟɡɢɫɬ�
ɟɧɰɢʁɟ�ɧɚ�ɚɧɬɢɯɟɥɦɢɧɬɢɤɟ�ɤɨɞ�Ƚɂɇ��Ɍɚɤɨɻɟ�
ɦɨɠɟ� ɩɨɦɨʄɢ� ɭ� ɞɨɧɨɲɟʃɭ� ɫɟɥɟɤɬ�ɢɜɧɢɯ�
ɨɞɥɭɤɚ� ɨ� ɭɡɝɨʁɭ�� ɬɚɤɨ� ɲɬɨ� ʄɟ� ɢɞɟɧɬɢɮ�

ɢɤɨɜɚɬɢ�ɨɧɟ�ɠɢɜɨɬɢʃɟ�ɤɨʁɟ�ɫɭ�ɧɚʁɨɫɟɬʂɢɜɢʁɟ�
ɧɚ�ɢɧɮɟɤɰɢʁɭ�ɰɪɜɟɧɢɦ�ɩɚɪɚɡɢɬɢɦɚ��ɨɞɧɨɫɧɨ�
ɪɟɡɢɥɢʁɟɧɬɧɟ� ʁɟɞɢɧɤɟ� �5L]]RQ� &LQWUD� ɢ� ɫɚɪ���
������� )$0$&+$�� ɫɟ� ɩɪɢɦɟʃɭʁɟ� ɫɚɦɨ� ɭ�
ɫɥɭɱɚʁɟɜɢɦɚ�ɝɞɟ�ʁɟ�ɝɥɚɜɧɢ�ɭɡɪɨɱɧɢɤ�ɤɥɢɧɢɱɤɟ�
ɛɨɥɟɫɬɢ� +�� FRQWRUWXV�� ɉɪɟ� ɢɡɜɨɻɟʃɚ� ɬɟɫɬɚ��
ɬɪɟɛɚ� ɢɦɚɬɢ� ɭ� ɜɢɞɭ� ɞɚ� ɢɡɜɟɫɧɚ� ɫɬɚʃɚ�
�ɨɛɨʂɟʃɚ� ɨɤɚ�� ɫɬɢɦɭɥɭɫɢ� ɢɡ� ɨɤɨɥɢɧɟ� ɢ�
ɫɢɫɬɟɦɫɤɚ� ɨɛɨʂɟʃɚ�� ɩɪɨɭɡɪɨɤɭʁɭ� ɰɪɜɟɧɢɥɨ�
ɫɥɭɡɧɢɰɟ�ɨɤɚ�ɢ� ɧɚ� ɬɚʁ�ɧɚɱɢɧ�ɦɨɝɭ� ɩɪɢɤɪɢɬɢ�
ɚɧɟɦɢʁɭ��ɋɩɨɪɧɢ�ɦɨɝɭ�ɞɚ�ɛɭɞɭ�ɢ�ɞɪɭɝɢ�ɭɡɪɨɰɢ�
ɚɧɟɦɢʁɟ�� ɚɥɢ� ɫɭ� ɨɧɢ� ɪɟɬɤɢ� ɭ� ɩɨɪɟɻɟʃɭ� ɫɚ�
ɢɧɮɟɤɰɢʁɨɦ� Ƚɂɇ� ɬɨɤɨɦ� ɫɟɡɨɧɟ� ɢɫɩɚɲɟ�
�)HUUHLUD�ɢ�ɫɚɪ��������

ɁȺɄȴɍɑȺɄ�

ɉɨɲɬɨ� ɫɭ� ɚɞɚɩɬɢɪɚɧɟ� ɧɚ� ɩɪɢɫɭɬɧɟ�
ɩɚɪɚɡɢɬɟ�� ɪɟɡɢɥɢʁɟɧɬɧɟ� ɠɢɜɨɬɢʃɟ�
ɩɪɟɞɫɬɚɜʂɚʁɭ� ɧɟɢɞɟɧɬɢɮɢɤɨɜɚɧɟ� ɢɡɜɨɪɟ�
ɩɚɪɚɡɢɬɫɤɟ� ɢɧɮɟɤɰɢʁɟ�� ɤɨʁɢ� ɫɟ� ɦɨɝɭ� ɞɭɝɨ�
ɨɞɪɠɚɬɢ� ɜɪɲɟʄɢ� ɤɨɧɬɢɧɭɢɪɚɧɭ� ɪɟɤɨɧɬɚɦ�
ɢɧɚɰɢʁɭ� ɩɚɲʃɚɤɚ�� Ȼɢɜɚʁɭ� ɢɞɟɧɬɢɮɢɤɨɜɚɧɢ�
ɬɟɤ�ɫɩɪɨɜɨɻɟʃɟɦ�ɤɜɚɧɬɢɬɚɬɢɜɧɟ�ɤɨɩɪɨɥɨɲɤɟ�
ɞɢʁɚɝɧɨɫɬɢɤɟ�ɢ�ɨɞɪɟɻɢɜɚʃɟɦ�ɜɪɟɞɧɨɫɬɢ�)(&�
ɚ� ɡɚ� ɫɜɚɤɭ� ʁɟɞɢɧɤɭ� ɢɧɞɢɜɢɞɭɚɥɧɨ�� Ɋɟɡɢɥ�
ɢʁɟɧɬɧɟ� ɠɢɜɨɬɢʃɟ� ɢɦɚʁɭ� ɞɨɫɥɟɞɧɨ� ɧɢɫɤɟ�
ɜɪɟɞɧɨɫɬɢ�)(&� �ɚ�ɢ�ɧɢɫɤɟ�)$0$&+$�ɪɟɡɭ�
ɥɬɚɬɟ��ɭɝɥɚɜɧɨɦ�ɫɭ�ɞɨɛɪɟ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɢ�
ɧɟ� ɩɨɤɚɡɭʁɭ� ɜɚɪɢʁɚɰɢʁɟ� ɭ� ɬɟɥɟɫɧɨʁ� ɬɟɠɢɧɢ��
Ⱦɨɛɢʁɟɧɟ�ɜɪɟɞɧɨɫɬɢ�)(&�ɚ�ɨɛɢɱɧɨ�ɭɤɚɡɭʁɭ�ɞɚ�
ɫɭ� ɫɭɦʃɢɜɟ� �ɪɟɡɢɥɢʁɟɧɬɧɟ�� ɠɢɜɨɬɢʃɟ�
ɧɨɫɢɨɰɢ�ɦɧɨɝɨ�ɜɟʄɟɝ�ɛɪɨʁɚ�ɩɚɪɚɡɢɬɚ�ɧɟɝɨ�ɲɬɨ�
ɛɢ� ɫɟ� ɨɱɟɤɢɜɚɥɨ� ɚɧɚɥɢɡɨɦ� ɢ� ɩɪɨɰɟɧɨɦ�
ɞɨɛɢʁɟɧɨɦ� ɧɚ� ɨɫɧɨɜɭ� ɞɪɭɝɢɯ� ɤɥɢɧɢɱɤɢɯ�

ɩɚɪɚɦɟɬɚɪɚ�� Ɉɜɟ� ʁɟɞɢɧɤɟ� ɧɢʁɟ� ɩɨɬɪɟɛɧɨ�
ɞɟɯɟɥɦɢɧɬɢɫɚɬɢ� ɢɥɢ� ɪɟɬɤɨ� ɡɚɯɬɟɜɚʁɭ�
ɞɟɯɟɥɦɢɧɬɢɡɚɰɢʁɭ�� ɭ� ɩɨɪɟɻɟʃɭ� ɫɚ� ɞɪɭɝɢɦ�
ɠɢɜɨɬɢʃɚɦɚ�ɢɡ�ɫɬɚɞɚ�ɤɨʁɟ�ɩɨɤɚɡɭʁɭ�ɤɥɢɧɢɱɤɟ�
ɡɧɚɤɟ� ɨɛɨʂɟʃɚ� ɢ� ɧɚɤɨɧ� ɞɟɯɟɥ�ɦɢɬɢɡɚɰɢʁɟ��
ɭɫɥɟɞ� ɪɟɡɢɫɬɟɧɰɢʁɟ� ɩɚɪɚɡɢɬɚ�� ɀɢɜɨɬɢʃɟ�
ɢɧɮɢɰɢɪɚɧɟ� ɜɟɥɢɤɢɦ� ɛɪɨʁɟɦ� ɪɟɡɢɫɬɟɧɬɧɢɯ�
ɟɧɞɨɩɚɪɚɡɢɬɚ� ɩɨɤɚɡɭʁɭ� ɜɢɫɨɤɟ� )(&� ɜɪɟɞɧ�
ɨɫɬɢ��ɜɢɫɨɤɟ�)$0$&+$�ɪɟɡɭɥɬɚɬɟ�ɢ�ɥɨɲɢʁɟ�
ɫɭ�ɬɟɥɟɫɧɟ�ɤɨɧɞɢɰɢʁɟ�ɭɡ�ɩɪɢɦɟɬɧɟ�ɜɚɪɢʁɚɰɢʁɟ�
ɭ� ɬɟɥɟɫɧɨʁ� ɬɟɠɢɧɢ� ɢ� ɧɚɤɨɧ� ɬɪɟɬɦɚɧɚ��
Ʉɪɚɬɤɨɬɪɚʁɧɟ�ɩɪɨɦɟɧɟ�ɬɟɥɟɫɧɟ�ɬɟɠɢɧɟ��ɦɨɝɭ�
ɛɢɬɢ�ɩɨɤɚɡɚɬɟʂɢ�ɩɚɪɚɡɢɬɨɡɚ��ɲɬɨ�ɨɦɨɝɭʄɚɜɚ�
ɛɪɡɭ� ɢɞɟɧɬɢɮɢɤɚɰɢʁɭ� ɠɢɜɨ�ɬɢʃɚ� ɤɨʁɟ� ʄɟ�
ɜɟɪɨɜɚɬɧɨ� ɢɦɚɬɢ� ɤɨɪɢɫɬɢ� ɨɞ� ɬɪɟɬɦɚɧɚ�� Ȼɟɡ�
ɢɧɮɨɪɦɚɰɢʁɚ� ɨ� )(&�ɭ�� ɧɟ� ɦɨɠɟ� ɫɟ� ɫɚ�
ɫɢɝɭɪɧɨɲʄɭ� ɡɧɚɬɢ� ɞɚ� ɥɢ� ʁɟ� ɭɨɱɟɧɚ� ɨɫɨɛɢɧɚ�
ɪɟɡɢɫɬɟɧɰɢʁɚ�ɢɥɢ�ɪɟɡɢɥɢʁɟɧɰɢʁɚ��
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����

ɅɂɌȿɊȺɌɍɊȺ�

�� $UHFH�*DUFtD�-���/ySH]�/H\YD�<���*RQ]iOH]�*DUGXxR�5���7RUUHV�+HUQiQGH]�*���5RMR�5XELR�5��
0DULH�0DJGHOHLQH� &�� �������� (IIHFW� RI� VHOHFWLYH� DQWKHOPLQWLF� WUHDWPHQWV� RQ� KHDOWK� DQG
SURGXFWLRQ�SDUDPHWHUV�LQ�3HOLEXH\�HZHV�GXULQJ�ODFWDWLRQ��7URS�$QLP�+HDOWK�3URG������������–
����

�� %DWK�)�*���9DQ�:\N�$�-����������7KH�)LYH�3RLQW�&KHFN��IRU�WDUJHWHG�VHOHFWLYH�WUHDWPHQW�RI
LQWHUQDO�SDUDVLWHV�LQ�VPDOO�UXPLQDQWV��6PDOO�5XPLQDQW�5HV����������–���

�� %DWK�*�)���:\N�-�$���0DODQ�)�6����������7DUJHWHG�VHOHFWLYH�WUHDWPHQW�RI�VKHHS�XVLQJ�WKH�)LYH
3RLQW�&KHFN���-�&RPPRQ�9HW�$VVRF�������–���

�� %LVKRS� 6�&�� �������� $� FRQVLGHUDWLRQ� RI� UHVLVWDQFH� DQG� WROHUDQFH� IRU� UXPLQDQW� QHPDWRGH
LQIHFWLRQV��)URQW�*HQHW��������

�� %LVKRS�6�&���0RUULV�&�$�� ��������*HQHWLFV� RI� GLVHDVH� UHVLVWDQFH� LQ� VKHHS� DQG�JRDWV�� 6PDOO
5XPLQ�5HV�����������–���

�� %RQGDUHQNR�,�*���.LQþHNRYi�-���9iUDG\�0���.|QLJRYi�$���.XFKWD�0���.RĖiNRYi�*���������
8VH� RI� PRGLILHG� 0F0DVWHU� PHWKRG� IRU� WKH� GLDJQRVLV� RI� LQWHVWLQDO� KHOPLQWK� LQIHFWLRQV� DQG
HVWLPDWLQJ�SDUDVLWLF�HJJ�ORDG�LQ�KXPDQ�IDHFDO�VDPSOHV�LQ�QRQ�HQGHPLF�DUHDV��+HOPLQWKRORJLD�
������–���

�� %XUNH�-�0���0LOOHU�(�-����������8VH�RI�)$0$&+$�V\VWHP�WR�HYDOXDWH�JDVWURLQWHVWLQDO�QHPDWRGH
UHVLVWDQFH��UHVLOLHQFH�LQ�RIIVSULQJ�RI�VWXG�UDPV��9HW�3DUDVLWRO��������–���

�� &ROHV�*�&���%DXHU�&���%RUJVWHHGH�)�+�0���*HHUWV�6���.OHL�7�5���7D\ORU�0�$���:DOOHU�3�-���������
:RUOG�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�9HWHULQDU\�3DUDVLWRORJ\��:$$93��PHWKRGV�IRU�WKH
GHWHFWLRQ�RI�DQWKHOPLQWLF�UHVLVWDQFH�LQ�QHPDWRGHV�RI�YHWHULQDU\�LPSRUWDQFH��9HW�3DUDVLWRO���
���������–���

�� &ROHV�*�&���-DFNVRQ�)���3RPUR\�:�(���3ULFKDUG�5�.���YRQ�6DPVRQ�+LPPHOVWMHUQD�*���6LOYHVWUH
$���7D\ORU�0�$���9HUFUX\VVH�-����������7KH�GHWHFWLRQ�RI�DQWKHOPLQWLF�UHVLVWDQFH�LQ�QHPDWRGHV
RI�YHWHULQDU\�LPSRUWDQFH��9HW�3DUDVLWRO���������������–����

��� 'LPLWULMHYLü� 6�� �������� 'LMDJQRVWLND� SDUD]LWVNLK� EROHVWL�� )DNXOWHW� YHWHULQDUVNH� PHGLFLQH
8QLYHU]LWHW�X�%HRJUDGX��Ä-RYDQ³��%HRJUDG��VWU������

��� 'REVRQ�5���-DFNVRQ�)���/HYHFNH�%���%HVLHU�%���.DSODQ�5���6DQJVWHU�1���9HUFUX\VVH�-���������
:$$93� JXLGHOLQHV� IRU� IDHFDO� HJJ� FRXQW� UHGXFWLRQ� WHVWV� �)(&57��� 3URFHHGLQJV�� ��UG
,QWHUQDWLRQDO� FRQIHUHQFH� RI� WKH� :RUOG� $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI� 9HWHULQDU\
3DUDVLWRORJ\�� 7RZDUGV� JRRG� PDQDJHPHQW� SUDFWLFHV� LQ� SDUDVLWLF� FRQWURO�� %XHQRV� $LUHV�
$UJHQWLQD�

��� 'RHVFKO�:LOVRQ� $�%��� 9LOODQXHYD� %��� .\ULD]DNLV� ,�� �������� 7KH� ILUVW� VWHS� WRZDUG� JHQHWLF
VHOHFWLRQ�IRU�KRVW�WROHUDQFH�WR�LQIHFWLRXV�SDWKRJHQV��REWDLQLQJ�WKH�WROHUDQFH�SKHQRW\SH�WKURXJK
JURXS�HVWLPDWHV��)URQW�*HQHW��������

��� *XQLD� 0��� 3KRFDV� )��� *RXUGLQH� -�/��� %LMPD� 3��� 0DQGRQQHW� 1�� �������� 6LPXODWHG� VHOHFWLRQ
UHVSRQVHV� IRU� EUHHGLQJ�SURJUDPV� LQFOXGLQJ� UHVLVWDQFH� DQG� UHVLOLHQFH� WR� SDUDVLWHV� LQ�&UHROH
JRDWV��-�$QLP�6FL������������–����

��� )HUUHLUD�%�-���6DQWRV�6RWRPDLRU�&���'LyJHQHV�&�$���%H]HUUD�6���GD�6LOYD�(�:���0RUDLV�/HLWH
+�-�*��� 5XILQR� GH� 6RXVD� (�-��� GH� )iWLPD� )UDQoD� %L]� -��� (YDQJHOLVWD� )DoDQKD� $�'�� �������
6HQVLWLYLW\�DQG�VSHFLILFLW\�RI�WKH�)$0$&+$��V\VWHP�LQ�WURSLFDO�KDLU�VKHHS��7URS�$QLP�+HDOWK
3URG�3XEOLVKHG�RQOLQH����0DUFK�������GRL�RUJ���������V����������������[
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$EVWUDFW��&RQWURO�RI�WKH�JDVWURLQWHVWLQDO�SDUDVLWHV�LQ�GLIIHUHQW�V\VWHPV�RI�UXPLQDQW�EUHHGLQJ�LV�
EDVHG�RQ�YDFFLQDWLRQ��FKHPRWKHUDS\��LPSURYHG�KHUG�PDQDJHPHQW�DQG�XVH�RI�JHQHWLF�SRWHQWLDOV�RI�
KRVW�DQLPDOV��6WUDWHJ\�RI�WKH�KHOPLQWKV�FRQWURO�EDVHG�RQ�IUHTXHQW�DQWKHOPLQWLFV�XVDJH�LV�GRPLQDQW�
DPRQJ�WKH�ZRUOG��DOWKRXJK�LW�LV�FRQVLGHUHG�XQVXVWDLQDEOH�GXH�WR�WKH�DSSHDUDQFH�RI�LQFUHDVHG�QXPEHU�
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DV�ZHOO�DV�LQFUHDVHG�FDUH�IRU�FRQVXPHUV�KHDWK�FDXVHG�E\�DSSHDUDQFH�RI�XVHG�GUXJV�UHVLGXHV�LQ�IRRG��
DGGLWLRQDOO\�FRPSOLFDWH�RYHUDOO�QHPDWRGH�FRQWURO��:LWK�WKH�DLP�WR�GHFUHDVH�DSSHDUDQFH�RI�DQWKHO�
PLQWLFV�UHVLVWDQFH�RI�JDVWURLQWHVWLQDO�QHPDWRGHV�RI�VPDOO�UXPLQDQWV�DQG�LQ�RUGHU�WR�RUJDQL]H�SURFHVV�
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3DUDVLWLF� JDVWURHQWHULWLV� LV� HFRQRPLFDOO\� WKH�
PRVW� LPSRUWDQW� GLVHDVH� RI� JUD]LQJ� DQLPDOV��
ZKLFK�LV�PDLQO\�FRQWUROOHG��GXULQJ�ODVW�ILYH�GHF�
DGHV�� E\� DGHTXDWH� RUJDQL]DWLRQ� RI� JUD]LQJ� DQG�
DQWKHOPLQWLFV�XVDJH��*UD]LQJ�PDQDJHPHQW� V\V�
WHPV� DUH� PDLQO\� LPSUDFWLFDO� DQG� H[SHQVLYH��
ZKLOVW�WKH�IUHTXHQW�XVH�RI�DQWKHOPLQWLFV�KDV�OHG�
WR� SUREOHPV� UHODWHG� WR� LQFUHDVHG� UHVLVWDQFH� RI�
SDUDVLWHV� WR� DQWLSDUDVLWLF� GUXJV�� HVSHFLDOO\� LQ�
\RXQJ�UXPLQDQWV��9iUDG\�HW�DO����������$SSHDU�
DQFH� RI� UHVLVWDQFH� ZDV� REVHUYHG� DPRQJ� WKH�
ZRUOG�LQ�DOO�WKUHH�EURDG�VSHFWUXP�DQWKHOPLQWLFV�
± QLFRWLQLF� DQWKHOPLQWLFV� �LPLGD]RWKLD]ROH� DQG
WHWUDK\GURS\ULPLGLQH��� EHQ]LPLGD]ROHV� DQG
PDFUROLGHV� ODFWRQHV�� WKDW� DUH� XVHG� LQ� VKHHS
EUHHGLQJ�IRU�VXSSUHVVLRQ�RI�LQIHFWLRQV�FDXVH�E\
VWURQJ\ORLGLDVLV� �&ROHV� HW� DO��� �����
9LG\DVKDQNDU�HW�DO���������6DOJDGR�DQG�6DQWRV�
������� 'HFUHDVHG� HIILFLHQF\� RI� DQWKHOPLQWLFV
FRPELQHG�ZLWK�DWWHPSW�WR�UHGXFH�FKHPLFDO�XVDJH
LQ�SURGXFWLRQ�V\VWHPV�KDYH�VWLPXODWHG�VHDUFK�IRU
DOWHUQDWLYH� DQG� VXVWDLQDEOH� RSWLRQV� IRU� SDUDVLWH
FRQWURO�DQG�KDYH�UHVXOWHG�LQ�DSSHDUDQFH�RI�QHZ
FODVVHV� RI� DQWKHOPLQWLFV� RQ� PDUNHW� �DPLQR�
DFHWRQLWULOH� GHULYDWH� DQG� VSLURLQGROHV�
�0F0DQXV�DW�DO���������

'HYHORSPHQW�RI�UHVLVWDQW�KHOPLQWK�VWUDLQV�LV�
DQ� HYROXWLRQDU\� FKDUDFWHULVWLF� EDVHG� RQ� LQWUD�
SRSXODWLRQ�VHOHFWLRQ�RI�WKRVH�SDUDVLWHV�WKDW�FDUU\�
DOOHOHV� UHVSRQVLEOH� IRU� UHVLVWDQFH� RQ� FKHPLFDO�
FRPSRQHQWV� IURP� GUXJ�� /RQJ�ODVWLQJ� XVDJH� RI�
WKH�VDPH�DQWLSDUDVLWLF�GUXJ��RU�DJHQWV�WKDW�KDYH�
VLPLODU�PHFKDQLVP�RI�GUXJ�DFWLRQ��OHDG�WR�WKH�DS�
SHDUDQFH�RI�SDUDVLWH�UHVLVWDQFH�RQ�GUXJ��2QFH�HV�
WDEOLVKHG�� UHVLVWDQFH� PD\� ODVW� VHYHUDO� \HDUV�
�-DFNVRQ�DQG�&RRS���������RU�GLVDSSHDU�DV�D�UH�
VXOW�RI�VHOHFWLRQ�DQG�JHQHWLF�GULIW��ZKLFK�DFW�LQ�D�
ZD\� WR� EULQJ� EDFN� VHQVLELOLW\� LQ� SRSXODWLRQ�
�3HWULþHYLü�HW�DO�����������

6LQFH� WKH� SUREOHP� RI� UHVLVWDQFH� LV� YHU\�
DFWXDO��PXFK�HIIRUW�KDYH�EHHQ�PDGH�WR�FRQWURO�LWV�
GHYHORSPHQW� DQG� WR� VORZ�GRZQ� WKH�SURFHVV�E\�
XVLQJ�GLIIHUHQW�DSSURDFKHV���5HVHDUFK�GXULQJ�ODVW�

���\HDUV�LQGLFDWHV� WKDW�WKH�EHVW�ZD\�WR�SURORQJ�
WKH�SURFHVV�RI�VHOHFWLRQ�RI�UHVLVWDQW�JHQHV�LQ�SD�
UDVLWHV�LV�WKH�XVDJH�RI�FRPELQHG�GLIIHUHQW�SUHSD�
UDWLRQV� ±� PL[WXUHV� ZLWK� WZR� RU� PRUH� GLIIHUHQW�
FKHPLFDO� DFWLYH� VXEVWDQFHV�� 7KH� RWKHU� UH�
FRPPHQGDWLRQ�LV�WR�URWDWH�GUXJV�IURP�GLIIHUHQW�
FKHPLFDO� JURXSV� WKDW� KDYH�EHHQ�XVHG� IRU� DYRL�
GLQJ�D�WROHUDQFH��/DORãHYLü�HW�DO����������

2QH�RI�WKH�SRVVLELOLWLHV�WR�LQFUHDVH�GUXJ�HIIL�
FLHQF\�LV�IRRG�GHSULYDWLRQ�EHIRUH�SHURUDO�DSSOL�
FDWLRQ� RI� DQWKHOPLQWLFV�� 7KXV�� WKH� DPRXQW� RI�
IRRG�LV�UHGXFHG�LQ�GLJHVWLYH�WUDFW�DOORZLQJ�PRUH�
WLPH�IRU�DEVRUSWLRQ�DQG�GLVWULEXWLRQ�RI�PHGLFLQDO�
VXEVWDQFHV� �-DFNVRQ� DQG� &RRS�� ������� ,W� LV�
LPSRUWDQW� WR� IRUP� � VKHHS� JURXSV� ZLWK� VLPLODU�
ERG\�ZHLJKW�DQG�WR�JLYH�HDFK�VKHHS�GRVDJH�WKDW�
LV�VXIILFLHQW�IRU�ODUJHVW�VKHHS�LQ�WKH�JURXS��7KLV�
DSSURDFK�HQVXUHV�WKDW�HDFK�DQLPDO�LQ�WKH�JURXS�
UHFHLYH�VXIILFLHQW�GUXJ�GRVDJH��VLQFH�VXEGRVLQJ�
RI�DQLPDOV�LV�WKH�PRVW�KDUPIXO��/DORãHYLü�HW�DO���
��������

7KH�WHUP�UHVLOLHQFH�DSSHDUV�LQ�PDQ\�GLIIHUHQW�
UHVHDUFK�VWXGLHV��DOWKRXJK� LWV�GHILQLWLRQ�GLIIHUV��
$FFRUGLQJ�WR�'RHVFKO�:LOVRQ�HW�DO����������UHVL�
OLHQFH�LV�FDSDELOLW\�RI�DQ�DQLPDO�WR�PDLQWDLQ� �D�
JRRG�FRQGLWLRQ�DQG�XVXDO�OHYHO�RI�DFWLYLW\��ZKLOH�
EHLQJ�LQIHFWHG�E\�SDUDVLWHV��QR�PDWWHU�WKH�OHYHO�
RI� ORDG� FUHDWHG� E\� WKH� SUHVHQW� SDWKRJHQV��
$FFRUGLQJ� WR� VRPH� DXWKRUV�� UHVLOLHQFH� LV�
FRQQHFWHG�WR�FDSDELOLW\�RI�KRVW�DQLPDO�WR�VXUYLYH�
DQG� VWD\� SURGXFWLYH� QR� PDWWHU� WKH� SDUDVLWH�
FKDOOHQJH�LW¶V�H[SRVHG�WR��%LVKRS���������7KHUH�
LV� RQH�PRUH�GHILQLWLRQ� LQ� WKH� OLWHUDWXUH� IRU� WKLV�
WHUP��DFFRUGLQJ�WR�ZKLFK�UHVLOLHQFH�UHSUHVHQWV�D�
ELOLW\� RI� WKH� KRVW� WR� WROHUDWH� H[LVWLQJ� SDUDVLWHV�
ZLWKRXW� VKRZLQJ� DQ\� FOLQLFDO� VLJQV� RI� GLVHDVHV�
�*XQLD�HW�DO����������%LVKRS�DQG�0RUULV��������
GHILQH� UHVLOLHQFH� DV� DELOLW\� RI� WKH� DQLPDOV� WR��������
DGDSW�WR�LQIHFWLRQ�ZLWK�GLIIHUHQW�FDXVHV�RI�SDUD�
VLWLFDO� HWKLRORJ\� IURP� HQYLURQPHQW�� $FFRUGLQJ�
WR�6WRUH\���������UHVLOLDQFH�UHSUHVHQWV�DGDSWDEL�
OLW\� WR� FKDQJHV� DQG� RZQLQJ� FDSDFLW\� IRU�
VXFFHVVIXO� DGDSWDWLRQ�� ZKHQ� IDFLQJ� SDUDVLWLF�

https://www.ncbi.nlm.nih.gov/pubmed/?term=Salgado%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=26982560
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LQIHFWLRQ��DV�JDLQLQJ�PRUH�DQG�ZLGHU�FRPSHWHQ�
FHV�IRU�VWUHVV�UHDFWLRQ����

6LQFH�UHVLVWHQFH�DQG�UHVLOLHQFH�DUH�KHUHGLWDU\�
FKDUDFWHULVWLFV��DFFXUDWH�DQG�WLPHO\�GHILQLWLRQ�RI�
HDFK�SDUDPHWHU�WKDW�KHOSV�SURFHVV�RI�DQLPDO�EUH�
HGLQJ�VHOHFWLRQ�LV�LPSRUWDQW��VKRZQ�E\�WKHVH�WUD�
LWV��)RU�FRQILUPDWLRQ�RI�DQLPDOV�WKDW�VKRZ�UHVLOL�
DQFH�ZKHQ�IDFLQJ�ZLWK�KHOPLQWK�FKDOOHQJH��RU�LQ�

ZKLFK� SDUDVLWHV� DUH� DQWKHOPLQWLFV� UHVLVWDQW��
FRXQWLQJ�RI�KHOPLQWK�HJJV�QXPEHU�SUHVHQW�LQ�IH�
FHV� RI� H[DPLQHG� DQLPDOV� LV� QHFHVVDUU\� �)(&� ��
)HFDO�(JJ�&RXQW���DV�ZHOO�DV�HVWLPDWLRQ�RI�FOLQL�
FDO�DQHPLD�EDVHG�RQ�HU\WKURF\WH�YROXPHQ�YDOXH�
�SDFNHG�FHOO�YROXPH���3&9��XVLQJ�)$0$&+$�
�)$IID� 0$ODQ� &+$UW�� WHVW� �0DODQ� DQG� 9DQ�
:\N�� ������ DQG� SDUDPHWHUV� UHODWHG� WR� ERG\�
FRQGLWLRQ���6WRUH\���������

',$*1267,&�9$/8(�2)�)(&$/�(**�&2817,1*�
�)(&���)(&$/�(**�&2817��

)RU�DVVHVVPHQW�RI�DQWKHOPLQWLFV�HIILFLHQF\�LQ�
UXPLQDQWV��GHWHFWLRQ�RI�DQWKHOPLQWLFV�UHVLVWDQFH�
DQG� UHVLOLHQFH� SURYLQJ�� :RUOG� $VVRFLDWLRQ� IRU�
WKH� $GYDQFHPHQW� RI� 9HWHULQDU\� 3DUDVLWRORJ\�
�:$$93�� UHFRPPHQGV� 0F0DVWHU� PHWKRG�
�&ROHV�HW�DO���������6WRUH\���������7KDW�LV�VWDQG�
DUG�DQG�PRVW�RIWHQ�XVHG�FRQYHQWLRQDO�PHWKRG�RI�
TXDQWLWDWLYH� FRSURORJLFDO� GLDJQRVWLF� LQ� YHWHUL�
QDU\�SDUDVLWRORJ\��,W�VHUYHV�IRU�GHWHUPLQDWLRQ�RI�
WKH�HQGRSDUDVLWLF� LQIHFWLRQ�GHJUHH�DQG� LV�EDVHG�
RQ�FRXQWLQJ�RI�QXPEHU�RI�SDUDVLWLF�HOHPHQWV�LQ�
IHFDO�ZHLJK�XQLW��(3*���(JJV�3HU�*UDP��23*���
2RF\VWV�3HU�*UDP��&3*���&\VWV�3HU�*UDP�DQG�
/3*���/DUYDH�3HU�*UDP���6HQVLWLYLW\�RI�PHWKRG�
LV�IURP����WR�����SDUDVLWLF�HOHPHQWV�LQ���J�RI�IH�
FHV��3HUHFNLHQH�HW�DO�����������

$SSOLFDWLRQ� RI� WKLV� SURFHGXUH�� XQWLO� QRZ��
KDYH� EHHQ� GHVFULEHG� LQ� ODUJH� DQG� VPDOO� UXPL�
QDQWV��KRUVHV��SLJV��FDQLQHV��ELUGV��UDEELWV��PLFH��
WXUWOHV�� OHPXUV� DQG� KXPDQ� �%RQGDUHQNR� HW� DO���
�������9DGOHMFK�HW�DO���������FRPSDUHG�VHQVLWLY�
LW\� DQG� UHOLDELOLW\� RI� WKUHH�PRGLILHG�0F0DVWHU�
WHFKQLTXHV�ZLWK�WKH�DLP�WR�HVWLPDWH�ZKLFK�PRG�
LILFDWLRQ�LV�PRVW�VXLWDEOH�IRU�URXWLQH�SDUDVLWRORJ�
LFDO�H[DPLQDWLRQV�DQG�GLDJQRVWLF�DVVHVVPHQWV�LQ�
YHWHULQDU\�FOLQLFDO�SUDFWLFH��7DEOH������

,W� ZDV� VKRZQ� WKDW� WKH� FRQFHQWUDWLRQ�
0F0DVWHU� PHWKRG� �5RHSVWRUII� DQG� 1DQVHQ��

������LV�PRVW�VHQVLWLYH�DQG�PRVW�UHOLDEOH�IRU�KHO�
PQLWK� HJJ� GHWHFWLRQ�� 7KLV� PHWKRG� LV� IDVW�� XVH�
ODUJHVW�TXDQWLW\�RI�IHFHV���J���KDYH�ORZ�OLPLW�RI�
GHWHFWLRQ� ���� (3*��� DQG�� WKDQNV� WR� FHQWULIXJD�
WLRQ��IHFDO�VXVSHQVLRQ�LV�FOHDU�HQRXJK�IRU�PLFUR�
VFRS\���

0RGLILFDWLRQ�PDGH�E\�=DMþHN��������VKRXOG�
SURYLGH� EHWWHU� UHVXOWV� GXH� WR� ORZHU� FRUUHFWLRQ�
IDFWRU�� WZR� SURFHGXUHV� RI� FHQWULIXJDWLRQ� DQG�
ORZHVW�GLOXWLRQ�UDWLR��1HYHUWKHOHVV��ORZ�GLOXWLRQ�
UDWLR�FRQVHTXHQWO\�OHDG�WR�SUHVHQFH�RI�ODUJH�DPR�
XQW�RI�LPSXULW\�LQ�H[DPLQHG�VXEVWDQFH��7KLV�PD�
NHV�WKH�SURFHVV�RI�SUHSDUDWLRQ�H[DPLQDWLRQ�VLJ�
QLILFDQWOO\�GLIILFXOW��LQ�ZKLFK�SDUDVLWLF�HOHPHQWV�
PD\�EH�FDPRXIODJHG�RU�ZURQJO\�GHWHFW�DV�IHFDO�
SVHXGRSDUDVLWLFDO�SDUWLFOHV��WKXV�LQFUHDVLQJ�D�XQ�
UHOLDEOHQHVV�RI�WKLV�SURFHGXUH��7KLV�PHWKRG�KDV�
PLGGOH� OLPLW� GHWHFWLRQ� YDOXH� DQG� LV� DSSOLFDEOH�
ZLWK�UHVXOW�DFFXUDF\�RI�����(3*��9DGOHMFK�HW�DO���
��������

7KLUG� FRPSDUDEOH� PHWKRG�� DFFRUGLQJ� WR�
:HW]HO���������LV�WKH�VLPSOHVW�EXW�ZLWK�ZRUVW�UH�
VXOW�� /RZ� VHQVLWLYLW\� DQG� UHOLDELOLW\� RI� WKLV�
PHWKRG�LV�PRVW�SUREDEO\�FDXVHG�E\�KLJK�FRUUHF�
WLRQ� IDFWRU� DQG� DEVHQFH� RI� FHQWULIXJLRQ�� 7KLV�
PHWKRG� KDV� KLJK� OLPLW� RI� GHWHFWLRQ� YDOXH� DQG�
JLYHV�SUHFLVH�UHVXOWV�DW�����(3*��9DGOHMFK�HW�DO���
�������
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7DEOH����&RPSDUDWLYH�SDUDPHWHU�YDOXHV�RI�PRGLILHG�0F0DVWHU�WHFKQLTXHV�
�9DGOHMFK�HW�DO���������

3DUDPHWHUV�
0RGLILHG�0F0DVWHU�WHFKQLTXHV�

:HW]HO�
�������

=DMLþHN�
�������

5RHSVWRUII�DQG�
1DQVHQ��������

7KH�DPRXQW�RI�IHFHV��J�� �� �� ��

7\SH�RI�IORWDWLRQ�VROXWLRQ� 1D&O� 0J62��1D�6�2� 1D&O���JOXFRVH�

6SHFLILF�ZHLJKW�RI�VROXWLRQ� ������ ������ ������

&HQWULIXJDWLRQ��530��� �� ����� �����

&HQWULIXJDWLRQ��5&)��� �� ���� ����

7LPH�RI�FHQWULIXJDWLRQ��PLQ�� �� �� ��

7LPH�RI�IORWDWLRQ�LQ�FKDPEHU��PLQ�� ��� �� ���

1XPEHU�RI�FKDPEHUV�LQ�0F0DVWHU�
REMHFW� �� �� ��

0XOWLSOLFDWLYH��FRUUHFWLYH��IDFWRU� ��� ��� ���

�530���5HYROXWLRQV�3HU�0LQXWH�
�5&)���5HODWLYH�&HQWULIXJDO�)RUFH�

,Q�GLIIHUHQW�UXPLQDQW�VSHFLHV�WKHUH�DUH�FHUWDLQ�
OLPLWV�RI�)(&�SURFHGXUH� WKDW�PD\�VLJQLILFDQWO\�
LPSDFW�WKH�H[SOLFDWLRQ�� LQWHUSUHWDWLRQ�DQG�UHOLD�
ELOLW\�RI� REWDLQHG� UHVXOWV�� � ,Q�DGXOW� FDWWOH� WKRVH�
DUH�����OLPLWHG�GLDJQRVWLF�YDOXH��OLQNHG�WR�LQIHF�
WLRQ� GHJUHH� WKDW� LV� XVXDOO\� QRW� FRUUHODWHG� ZLWK�
KHOPLQWKHV� ORDG�� ��� ORZ� )(&� YDOXHV�� WKDW� UH�
TXLUHV�PRUH�VHQVLWLYH�IORWDWLRQ�WHFKQLTXHV�LQ�FDW�
WOH� WKDQ� LQ� VKHHS�� ��� OLPLWHG� FOLQLFDO� YDOXH� IRU�
1HPDWRGLUXV� VSS��� VLQFH� WKH� PRVW� GDPDJH� LV�
FDXVHG�E\�LPPDWXUH�VWDGLXPV�RI�WKLV�QHPDWRGH�
EHIRUH�VWDUWLQJ�OD\LQJ�HJJV�DQG����FOLQLFDO�IRUP�
RI� SDUDPSKLPDWRVLV�� WKDW� LV� XVXDOO\� FDXVHG� E\�
QXPHURXV�LPPDWXUH�SDUDVLWHV�LQ�PLJUDWLRQ��OHDG�
LQJ� WR�DEVHQFH�RU� ORZ�QXPEHU�RI�HJJV� LQ� IHFHV�
�5ROOLQVRQ����������

,Q� KHPRQFKRVLV� DQG� WULFKRVWURQJLOLGRVLV� RI�
VPDOO�UXPLQDQWV��)(&�LV�LQ�KLJK�FRUUHODWLRQ�ZLWK�
KHOPLQWK�ORDG�RI�DQLPDOV��,Q�WKH�FDVH�RI�SRO\SDU�
DVLWLVPV�� ZKHQ� UHODWLYHO\� KLJK� SURGXFWLRQ� RI�
+� &RQWRUWXV�HJJV�PD\�FDPRXIODJH� ORZHU�SUR�
GXFWLRQ� RI� HJJV� E\� VRPH� RWKHU� VSHFLHV� �7�
FROXEULIRUPLV� DQG� 7�� FLUFXPFLQFWD��� )(&� KDV
OLPLWHG�GLDJQRVWLF�YDOXHV��5RHEHU�HW�DO���������
%HFDXVH�RI�WKDW��RQO\�DSSUR[LPDWH�DVVHVVPHQW�RI
LQIHFWLRQ� LQWHQVLW\� DQG� GHFLVLRQ� ZKHQ� DQLPDOV
VKRXOG�EH�WUHDWHG�FDQ�EH�REWDLQHG�EDVHG�RQ�QXP�
EHUV� RI� HJJV� ODLG� E\� GLIIHUHQW� JDVWURLQWHVWLQDO
QHPDWRGH��*,1��VSHFLHV��7DEOH����
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7DEOH����'HWHUPLQDWLRQ�RI�UDWH�RI�LQIHFWLRQ�ZLWK�*,1�IRU�\RXQJ�DQLPDOV��.DKQ, ������

3DUDVLWH� ,QIHFWLRQ�UDWH��(3*)���(JJV�3HU�*UDP�)HFHV��
/RZ� 0RGHUDWH� +LJK�

&$77/(�
0L[HG�LQIHFWLRQ� ������ ������� �����

+DHPRQFKXV�VSS�� ���� ������� �����
7ULFKRVWURQJ\OXV�VSS�� ������ ������� �����
&RRSHULD�VSS�� ������� �������� ������

6+((3�
0L[HG�LQIHFWLRQ� ������ �������� ������
+DHPRQFKXV�VSS�� �������� ���������� ������

7ULFKRVWURQJ\OXV�VSS�� ������� �������� ������
1HPDWRGLUXV�VSS�� ������ ������� �����

2HVRSKDJRVWRPXP�VSS�� ������� �������� ������

,W� LV�NQRZQ�WKDW�KLJK�HIILFLHQF\�LV�H[SHFWHG�
IURP� DQWLSDUDVLWLFV� RQ� ILHOG�� $QWLHFWRSDUDVLWLFV�
VKRXOG�KDYH�DEVROXWH�HIILFLHQF\��ZKLOH� LW� LV�H[�
SHFWHG�WR�EH�DURXQG�����LQ�DQWKHOPLQWLFV��VLQFH�
LW�LV�IDYRUDEOH�WR�PDLQWDLQ�VPDOO�QXPEHU�RI�SDUD�
VLWV�LQ�WKH�ERG\�DV�D�VWLPXOXV�RI�LPPXQRORJLFDO�

UHVSRQVH�RI�WKH�KRVW��'LPLWULMHYLü���������,Q�JUD�
]LQJ� DQLPDOV� WKHUH� LV� DOZD\V� PL[HG� LQIHFWLRQ�
ZLWK�KLJKHU�QXPEHU�RI�GLIIHUHQW�JDVWURLQWHVWLQDO�
QHPDWRGD�VSHFLHV��6RPH�RI�WKHP�SURYLGH�GHYH�
ORSPHQW�RI� QDWXUDO� LPPXQLW\�� VR� WKDW� LW� FDQ�EH�
GHFLGHG� LI� WUHDWPHQW� RI� DQLPDO� LV� QHFHVVDU\� RQ�
WKH�EDVLV�RI�)(&�UHVXOWV���

7DEOH����,QWHUSUHWDWLRQ�RI�FOLQLFDO�IRUP�DSSHUDQFH�LQ�FDWWOH�EDVHG�RQ�(3*�

�Love and Hutchinson��������

3DUDVLWH�VSHFLHV� (JJ�QXPEHU��J�IHFHV��(3*��

+DHPRQFKXV� ����

7ULFKRVWURQJ\OXV� ���

2VWHUWDJLD� ����

2HVRSKDJRVWRPXP� ����

&RRSHULD� ����

)DVFLROD� ���
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7KLV�LV�YHU\�LPSRUWDQW��VLQFH�LW� LV�QHFHVVDU\�
WR�PDLQWDLQ�EDODQFH�EHWZHHQ�LQGXFHG�LPPXQLW\�
�LWV�GHYHORSPHQW�LV�VWLPXODWHG�E\�VPDOO�QXPEHU�
RI�KHDOPLQWK�LQ�DQLPDO��DQG�SURGXFWLYH�FDSDEL�
OLW\��LWV�GHFUHDVH�LV�DIIHFWHG�E\�WKH�VDPH�QXPEHU�

RI�KHOPLWKV��WKDW�FDXVH�VXEFOLQLFDO�IRUP�RI�GLVH�
DVH���2EWDLQHG�(3*�UHVXOWV�PLJKW�EH�YHU\�XVHIXO�
IRU� LQWHUSUHWDWLRQ�RI�FOLQLFDO� IRUP�RI� VRPH�KHO�
PLQWKRVLV� LQ� ODUJH� DQG� VPDOO� UXPLQDQWV� �7DEOH�
����

',$*1267,&�9$/8(�2)�)(&$/�(**�&2817�5('8&7,21�7(67��)(&57��

)HFDO�(JJ�&RXQW�5HGXFWLRQ�7HVW��)(&57��LV�
HVWDEOLVKHG�LQ�HDUO\���CV��&ROHV�HW�DO���������DQG�
UHSUHVHQWV� D� PHWKRG� RI� FKRLFH� IRU� PRQLWRULQJ�
DQWKHOPLQWLFV�HIILFLHQF\�LQ�UXPLQDQWV��'REVRQ�HW�
DO��� ������� &XUUHQWO\�� LW� LV� WKH� XQLTXH� WHVW� WKDW�
PD\�GHWHFW� UHVLVWDQFH�RI� DOO� W\SHV�RI� QHPDWRGD�
VSHFLHV�LQ�DOO�KRVW�VSHFLHV��0F.HQQD��������DQG�
VHUYH� IRU� FDOFXODWLRQ�RI� HJJ� FRXQW� UHGXFWLRQ� LQ�
IHFHV��E\�FRPSDULQJ�PHDQ�YDOXHV�RI�)(&�EHIRUH�
WUHDWPHQW�DQG�DIWHU�REWDLQHG�WUHDWPHQW��:DQJ�HW�
DO����������

$FFRUGLQJ�WR�:RUOG�$VVRFLDWLRQ�IRU�WKH�$G�
YDQFHPHQW� LQ� 9HWHULQDU\� 3DUDVLWRORJ\�
�:ȺȺ93��� WKHUH�DUH�JXLGHOLQHV�IRU�SHUIRUPLQJ�
DQG� FDOFXODWLQJ� VWDQGDUG� )(&57� �&ROHV� HW� DO���
�������������ZKLFK�DUH�LPSURYHG�E\�UHFRPPHQ�
GDWLRQV�PDGH� E\� /HYHFNH� HW� DO�� �������� ,Q� DF�
FRUGDQFH� ZLWK� WKRVH� JXLGHOLQHV�� UHFRPPHQGD�
WLRQV�DUH��VL]H�RI�VDPSOH������RU�����DQLPDOV�SHU�
JURXS�IRU�WUHDWPHQW��DQG�HDFK�H[FUHWLRQ�DW�OHDVW�
����(3*���)(&�PHWKRG��0F0DVWHU���VWDWLVWLFDO�
DQDO\VLV� �)(&57�EDVHG�Q�DULWKPHWLFDO�PHDQ�RI�
JURXSHG�)(&�DIWHU�GUXJ�DSSOLFDWLRQ��DQG�FULWHULD�
ZKLFK�GHILQH�GHFUHDVHG�GUXJ�HIILFLHQF\��)(&57�
�����RU�)(&57�������UHVLVWDQFH�LV�GHFODUHG�LI�
WKH�IHFDO�HJJ�FRXQW�UHGXFWLRQ�LV�ORZHU�WKDQ������
DQG�WKH�ORZHVW�OLPLW�RI�GUXJ�HIILFLHQF\�LV�ORZHU�
WKDQ�������'REVRQ�HW�DO���������9LG\DVKDQNDU�HW�
DO�����������

)RU�SHUIRUPLQJ� )(&57�� VDPSOH�RI� IDFHV� LV�
FROOHFWHG�EHIRUH�GHKHOPLQWLVDWLRQ�DQG�(3*�YDOXH�
LV�GHWHUPLQHG�LQ�LW��IROORZHG�E\�WUHDWPHQW��6DP�
SOLQJ�RI�IHFHV�LV�UHSHDWHG����GD\V�DIWHU�REWDLQLQJ�
WUHDWPHQW�DQG�YDOXH�RI�(3*�LV�GHWHUPLQHG�DJDLQ��
%\�XVLQJ�VSHFLDO�HTXDWLRQ��SHUFHQWDJH�GHFUHDVH�
RI�HJJV�FRXQW�LQ�IHFHV�LV�FDOFXODWHG�LQGLYLGXDOO\��
7KHUHDIWHU��DYHUDJH�GHFUHDVH�IRU�DOO�WHVW�DQLPDOV�
LV� FDOFXODWHG�� LQ� RUGHU� WR� FDOFXODWH� RYHUDOO� GH�
FUHDVH� IRU� IDUP� RU� KHUG�� 7KLV� YDOXH� LV� VXEVH�
TXHQWO\�XVHG�IRU�REWDLQLQJ�FDOFXODWLRQ�UHODWHG�WR�
H[LVWHQFH�RU�DEVHQFH�RI�GUXJ�UHVLVWDQFH��.DSODQ�
DQG�1LHOVHQ��������� ,I� WKH�GUXJ� LV�HIIHFWLYH��QR�
SDUDVLWH�VKRXOG�VXUYLYH�WUHDWPHQW�ORQJHU�WKDQ�WKH�
WLPH�QHHGHG�IRU�JXW�HPSW\LQJ��XVXDOO\�XS�WR����
KRXUV���7KLV�SHULRG�RI�WLPH�PD\�EH�SURORQJHG�IRU�
DV�PDQ\�GD\V�DV�WHPSRUDU\�VXSSUHVVLRQ�RI�HJJV�
OD\LQJ�ODVWV����GD\V�±�IRU�LPLGD]ROH����GD\V�±�IRU�
EHQ]LPLGD]ROHV�����WR����GD\V�±�IRU�PDFUROLGHV�
ODFWRQHV��� VR� WKDW� HIILFLHQF\� RI� FHUWDLQ� GUXJ�
JURXSV�LV�HVWLPDWHG�RQO\�DIWHU�H[SLUDWLRQ�RI�WKLV�
SHULRG��&ROHV�HW�DO����������

,I�H[DPLQHG�DQLPDOV�KDYH�ODUJH�HJJ�QXPEHU�
LQ� IHFHV�� DIWHU� ZKLFK� GHKHPLQWL]DWLRQ� LV� RE�
WDLQHG��DQG����GD\V�DIWHU�)(&�VKRZV�]HUR�RU�YHU\�
ORZ�YDOXH��ORZHU�WKDQ����RI�YDOXH�EHIRUH�WUHDW�
PHQW��� IRU� WKDW� JURXS� FDQ� EH� FODLPHG� FHUWDLQO\�
WKDW� GHKLOPLVDWLRQ� LV� VXFFHVVIXOO\� REWDLQHG�
�&ROHV�HW�DO����������

',$*1267,&�9$/8(�Ä),9(�32,17�&+(&.³�&/,1,&$/�$3352$&+�

2EWDLQHG�GLDJQRVWLF�)(&�EDVHG�UHVXOWV�KDYH�
WR� EH� FRPSOHPHQW� ZLWK� DVVHVVPHQW� UHODWHG� WR�
SUHVHQFH�RU�DEVHQFH�RI�FOLQLFDO�VLJQV�RI�GLVHDVHV�
�Ä)LYH� 3RLQW� &KHFN³��� 7KLV� FOLQLFDO� DSSURDFK�

PHDQV�PRQLWRULQJ�RI�ILYH�PRVW�FRPPRQ�QRQVSH�
FLILF�V\PSWRPV�LQ�DQLPDOV�LQIHFWHG�E\�SDUDVLWHV�
± DQHPLD� RI� PXFXV� PHPEUDQH� RI� H\H�� ERG\
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ZHLJKW�ORVW�RU�JURZWK�DQG�GHYHORSPHQW�UHWDUGD�
WLRQ��IHFDO�GLUWLQHVV�RI�WDLO�DQG�SRVWHULRU�ERG\�UH�
JLRQ�� VXEPDQGLEXODU� HGHPD� DQG� UXQQ\� QRVH�
�%DWK�HW�DO����������%DVHG�RQ�FOLQLFDO�V\PSWRPV�
VHYHULW\�� VHOHFWLRQ� RI� DQLPDOV� WKDW� VKRXOG� XQ�
GHUJR�SURFHVV�RI�GHKHOPLQWLVDWLRQ�LV�GRQH��+HUG�
KHDOWK�VWDWXV�LV�FODVVLILHG�DV��ÄJRRG³��QR�QHHG�IRU�
GHKHOPLQWLVDWLRQ��� ÄEDG³� �QHFHVVDULO\� RI� GHKH�
PLQWLVDWLRQ��ZLWK�FRQWURO�GXULQJ�VHYHUDO�IDOORZ�
LQJ�PRQWKV��DQG�PL[HG� UHVXOWV� �ÄVRPH�DQLPDOV�
DUH�JRRG��VRPH�DUH�EDG³��DFFRUGLQJ�WR�HVWLPDWHG�
V\PSWRPV�VHYHULW\��LW�LV�GHFLGHG�ZKLFK�DQLPDOV�
ZLOO�XQGHUJR�GHKHOPLQWLVDWLRQ�SURFHVV���6WRUH\��
�������

:LWK�WKH�DLP�WR�VORZ�GRZQ�WKH�RQVHW�RI�WKH�
DQWKHOPLQWLFV� UHVLVWDQFH� DQG� RUJDQL]DWLRQ� RI�
,QWHJUDWHG�3DUDVLWH�0DQDJHPHQW��,30���WKH�SULQ�
FLSOH�RI�7DUJHWHG�6HOHFWLYH�7UHDWPHQW� �767�� LV�
JOREDOO\�DFFHSWHG��,PSOHPHQWDWLRQ�RI�WKLV�VWUDW�
HJ\�KDV�EHFRPH�ZRUNDEOH�RQ�IDUPV�RQO\�ZLWK�GH�
YHORSPHQW� DQG� SUDFWLFDO� DSSOLFDWLRQ� RI�
)$0$&+$��V\VWHP�IRU�FOLQLFDO�HVWLPDWLRQ�RI�
DQHPLD� FDXVHG� E\� KHPDWRSKDJRXV� QHPDWRGH�
+DHPRQFKXV�FRQWRUWXV�LQ�VPDOO�UXPLQDQWV��3ULQ�
FLSOH�RI�767�FDQ�EH�H[SDQGHG�RQ�RWKHU�LPSRUWDQW�
HFWRSDUDVLWHV�� XQGHU� FRQGLWLRQ� WKDW� GHYHORSHG�
V\VWHP�LV�SUDFWLFDO��HFRQRPLFDO�DQG�UHDOLVWLFDOO\�
FDSDEOH�WR�LGHQWLI\�DQLPDOV�WKDW�DUH�XQGHU�ULVN�RI�
RYHUORDGLQJ� E\� H[SHFWHG� HQGRSDUDVLWHV� �%DWK�
DQG�9DQ�:\N���������

&DQGLGDWHV�IRU�H[SDQGHG�767�V\VWHP�PDQL�
IHVW� RQH� RI� ILYH� OLVWHG� FOLQLFDO� V\PSWRPV� WKDW�
VHUYHG�DV�EDVHV�IRU�GHVLJQLQJ�RI�SUDFWLFDO�JXLGH�
IRU�EUHHGHUV��)RU�LQWHUQDWLRQDO��PXOWLOLQJXDO�XV�
DJH�� WKLV� V\VWHP� LV� FDOOHG� )LYH� 3RLQW� &KHFN���
DQG� UHSUHVHQW� SUDFWLFDO� H[SDQVLRQ� RI� 767� DQG�
PD\�EH�HIIHFWLYH�FRQWULEXWLRQ� LQ�PRQLWRULQJ�RI�
HQGRSDUDVLWH�SUHVHQFH�LQ�VPDOO�UXPLQDQWV��,W�OHW�
XVHUV�WR���D��PDNH�UDSLG�HVWLPDWLRQ�RI�SDUDVLWRVLV�
VLJQV� LQ� VPDOO� UXPLQDQWV�� �E�� PDNH� HIIHFWLYH�
HVWLPDWLRQ�RI�KHDOWK� VWDWXV�RI�RZQ�DQLPDOV�� �F��
LGHQWLI\�H[SHFWHG�SDUDVLWHV���G��VHOHFW�DQWKHOPLQ�
WLF�JURXSV�IRU�WUHDWPHQW��H��XVH�SUDFWLFDO�V\VWHPV�
IRU� WHPSRUDU\� LGHQWLILFDWLRQ� RI� WUHDWHG� DQLPDOV�

DQG� �I�� IDPLOLDUL]H� ZLWK� OLPLWV� RI� WKH� V\VWHP�
�%DWK�DQG�9DQ�:\N���������

)$0$&+$��V\VWHP�SUHVHQWV�ILJXUH�RI�WKH�
HVWLPDWLRQ�RI�VHYHULW\�RI�SDUDVLWH�LQIHFWLRQ�LQ�UX�
PLQDQWV�DQG�PDNLQJ�GHFLVLRQV�DERXW�KHDOLQJ��ED�
VHG�RQ�DQHPLD�GHJUHH�RI�PXFRXV�PHPEUDQH��&OL�
QLFDO�DQHPLD�LV�UHSUHVHQWHG�WKURXJK�HU\WKURF\WH�
YROXPH��DQG�LV�UDQJHG�IURP���WR���RQ�WKH�VFDOH�RI�
)$0$&+$�FDUG� DQG� LW� LQGLFDWHV� WKH� LQIHFWLRQ�
E\�KDHPDWRSKDJH�QHPDWRGH�+��FRQWRUWXV��WUHPD�
WRGHV�DQG�FHVWRGHV��)HUUHLUD�HW�DO�����������

%HVLGHV� LQFUHDVHG� )$0$&+$� UHVXOWV�� WKH�
FDXVH�IRU�GHOHPLQWLVDWLRQ�PLJKW�DOVR�EH�RWKHU�FOL�
QLFDO�PDQLIHVWDWLRQV� LQ� LQIHFWHG� DQLPDV�� %DVHG�
RQ�ERG\�FRQGLWLRQ�LQGH[��ZKLFK�LV�GHWHUPLQHG�E\�
%&6� �%RG\�&RQGLWLRQ�6FRUH�� E\� FDUG�RQ� VFDOH�
IURP��� WR���� WKHUH� LV�SRVVLELOLW\�RI� LQIHFWLRQ�E\�
7HORGRUVDJLD� VSS��� 7ULFKRVWURQJ\OXV� VSS�� DQG�
QRGXODU�KHOPLQWKV��0DKLHX�HW�DO���������$UHFH�
*DUFLD�HW�DO����������'LUWLQHVV�RI�WDLO�DQG�SRVWH�
ULRU�ERG\�UHJLRQ�ZLWK�IHFHV�LV�GHWHUPLQHG�E\�'6�
�'DJ�6FRUH��FDUG�ZLWK���WR���VFDOH�DQG�LV�LQGLFD�
WRU�RI�SRVVLEOH�SUHVHQFH�RI�LQIHFWLRQ�E\�QHPDWR�
GHV� 7HORGRUVDJLD� VSS��� 7ULFKRVWURQJ\OXV� VSS���
2HVRSKDJRVWRPXP�VSS���6WURQJ\ORLGHV�VSS��VQG�
FRFFLGLD� �(LPHULD� VSS��� ([LVWDQFH� RI� QDVDO�
GLVFKDUJH�LQGLFDWHV�WKH�SUHVHQFH�RI�QDVDO�PLDVD��
SXOPRQDO�SDUDVLWHV�DQG�SQHXPRQLD��DQG�LV�VFDOHG�
E\�1'��1DVDO�'LVFKDUJH��FDUG�RQ�VFDOH������&ROG�
VXEPDQGLEXODU�HGHPD�LV��DFFRUGLQJ�WR�VHYHULW\��
FDWRJRULVHG�RQ���WR���VFDOH��DQG�LQGLFDWHV�WKH�ORZ�
EORRG�SURWHLQ�OHYHO�LQ�H[DPLQHG�DQLPDOV�DQG�RQ�
SRVVLELOLW\� RI� SDUDVLWH� LQIHFWLRQ� FDXVHG� E\� +��
&RQWRUWXV�VSHFLHV��WUHPDWRGHV��FHVWRGHV�DQG�FRF�
FLGLD��(LPHULD�VSS���:DONHU�HW�DO����������

%HVLGHV� WKHVH� ILYH� VWDQGDUG� FOLQLFDO� V\PS�
WRPV��VRPHWLPHV�REVHUYDWLRQ�RI�FRQGLWLRQ�RI�WKH�
IXU� LV�SHUIRUPHG� �ORZ�KDLU�TXDOLW\�RU�DEQRUPDO�
IOHHFH��� ZKLFK� FKDQJHV� DUH� FODVVLILHG� RQ� VFDOH�
IURP��� WR� ��� DQG�PD\� LQGLFDWH� WKH� SUHVHQFH� RI�
QHPDWRGH�LQIHFWLRQ��+��FRQWRUWXV��7HORGRUVDJLD�
VSS���7ULFKRVWURQJ\OXV� VSS����FRFFLGLD� �(LPHULD�
VSS��DQG�HFWRSDUDVLWHV��9DQLPLVHWWL�HW�DO���������
0DKLHX�HW�DO���������
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)URP�WKH�DVSHFW�RI�GLIIHUHQWLDO�GLDJQRVLV�RI�
DQLPDOV�WKDW�VKRZ�VLJQV�RI�UHVLVWDQFH��L�H��UHVLOL�
HQFH��VDPH�RI�WKH�PRVW�LPSRUWDQW�SDUDPHWHUV�DUH�
REWDLQHG�)$0$&+$�YDOXHV��%XUNH�DQG�0LOOHU��
�������8VDJH�RI�)$0$&+$��V\VWHP�SURYLGHV�
VPDOO�UXPLQDQWV�EUHHGHUV�WR�PDNH�GHFLVLRQV�UH�
ODWHG�WR�GHOHOPLQWLVDWLRQ�EDVHG�RQ�DVVHVVPHQW�RI�
DQHPLD�UDWH�FDXVHG�E\�+��FRQWRUWXV�LQ�VKHHS�DQG�
JRDWV��$UHFH�*DUFLD�HW�DO����������7KLV�FDXVDWLYH�
DJHQW� LV� HFRQRPLFDOO\� PRVW� LPSRUWDQW� *,1� LQ�
VKHHS�DQG�JRDWV��LV�PRVW�FRPRQ�FDXVH�RI�DQHPLD�
GXULQJ�SDVWXUH�VHDVRQ�LQ�86$��DQG�LQ�WKH�FDVHV�
RI��LQIHFWLRQV�RI�KLJK�LQWHQVLW\�FDXVHV�GHDWK��

)$0$&+$�� FDUG� LV� GHYHORSHG� LQ� 6RXWK�
$IULFD�� DQG� LV� LPSRUWHG� LQ� 86$� E\� $PHULFDQ�
&RQVRUWLXP� IRU� 6PDOO� 5XPLQDQW� 3DUDVLWH�
&RQWURO� �$&653&��� 7KDW� LV� RQH� RI� WKH� PRVW�
VXFFHVVIXO� GLDJQRVWLF� LQGLFDWRUV�� DFFRUGLQJ� WR�
ZKLFK� WKH� FRORU� RI� H\H� PXFRXV� PHPEUDQH� LV�
FRPSDUHG�ZLWK���FDWHJRULHV�RI�FRORU�RQ�FRQWURO�
SDQHO�ZLWK�FRORUV�WKDW�PDWFK�WKH�GLIIHUHQW�DQHPLD�
UDWHV��&DWHJRU\���LV��QRQ�DQHPLF��VWDWH��ZKLOH�FD�
WHJRU\���UHSUHVHQW� WKH�VWDWH�RI� �VHYHUH�DQHPLD��

�0DUWLQH]�9DOODGDUHV�HW�DO����������%DVHG�RQ�UH�
VXOWV�GHWHUPLQHG�E\�FDUG��VKHHS�DQG�JRDWV�ZLWK�
DQHPLD� DUH� LGHQWLILHG� DQG� H[SRVHG� WR� VHOHFWLYH�
GHKHOLQLWLVDWLRQ���

6HOHFWLYH�GHKHOPLQWLVDWLRQ� UHGXFHV� WKH�GUXJ�
XVDJH� DQG� VORZV� GRZQ� WKH� GHYHORSPHQW� RI�
DQWKHOPLQWKV�UHVLVWDQFH�LQ�*,1��,W�FDQ�DOVR�KHOS�
LQ� PDNLQJ� VHOHFWLYH� GHFLVLRQV� UHODWHG� WR� EUHH�
GLQJ��LQ�D�ZD\�WKDW�LW�ZLOO�LGHQWLI\�WKRVH�DQLPDOV�
WKDW�DUH�PRVW�VHQVLWLYH�WR�JXW�SDUDVLWH�LQIHFWLRQ��
L�H��UHVLOLHQW�DQLPDOV��5L]]RQ�&LQWUD�HW�DO���������
)$0$&+$��LV�DSSOLHG�RQO\�LQ�D�FDVHV�ZKHUH
PDLQ� FDXVDWLYH� DJHQW� RI� FOLQLFDO� GLVHDVH� LV�+�
FRQWRUWXV��%HIRUH�SHUIRUPLQJ�WKH�WHVW��LW�VKRXOG
EH�WDNHQ�LQ�FRQVLGHUDWLRQ�WKDW�VRPH�VWDJHV��H\H
GLVHDVHV� HQYLURQPHQWDO� VWLPXOXV� DQG� V\VWHPLF
GLVHDVHV�� FDXVH� UHGGLVK� RI� H\H� PXFRXV� PHP�
EUDQH�DQG�WKXV�PD\�FDPRXIODJH�DQHPLD��4XHVWL�
RQDEOH�PD\�DOVR�EH�WKH�RWKHU�FDXVHV�RI�DQHPLD�
EXW�WKH\�DUH�UDUH�FRPSDULQJ�WR�*,1�LQIHFWLRQ�GX�
ULQJ�SDVWXUH�VHDVRQ��)HUUHLUD�HW�DO���������

&21&/86,21�

6LQFH� WKH\�DUH�DGDSWHG� WR�SUHVHQW�SDUDVLWHV��
UHVLOLHQW�DQLPDOV�SUHVHQW�QRQ�LGHQWLILHG�VRXUFHV�
RI�SDUDVLWH�LQIHFWLRQV��ZKLFK�FDQ�EH�PDLQWDLQHG�
IRU�D�ORQJ�SHULRG�DQG�REWDLQHG�FRQWLQXDO�UHFRQ�
WDPLQDWLRQ� RI� SDVWXUH�� 7KH\� FDQ� EH� LGHQWLILHG�
RQO\� MXVW� ZLWK� LPSOHPHQWDWLRQ� RI� TXDQWLWDWLYH�
FRSURORJLFDO� GLDJQRVWLF� DQG� SHUIRUPLQJ� )(&�
YDOXHV�IRU�HDFK�LQGLYLGXDO�UHVSHFWLYHO\��5HVLOLHQW�
DQLPDO�KDV�FRQVLVWHQWO\�ORZ�)(&�OHYHOV�DQG�ORZ�
)$0$&+$� UHVXOWV�� PDLQO\� DUH� LQ� JRRG� ERG\�
FRQGLWLRQ� DQG� GR� QRW� VKRZ� YDULDWLRQV� LQ� ERG\�
ZHLJKW�� 2EWDLQHG� )(&� YDOXHV� XVXDOO\� LQGLFDWH�
WKDW�VXVSLFLRXV��UHVLOLHQW��DQLPDOV�DUH�FDUULHUV�RI�
PXFK�KLJKHU�QXPEHU�RI�SDUDVLWHV�WKDQ�LW�FDQ�EH�
H[SHFWHG�E\�DQDO\VLV�DQG�HVWLPDWLRQ�REWDLQHG�RQ�
RWKHU�FOLQLFDO�SDUDPHWHUV��7KHVH�DQLPDOV�VKRXOG�

QRW� EH� GHKHOPLQWHG�� RU� VKRXOG� EH� UDUHO\� GH�
KHOPLQWHG��FRPSDUHG� WR� WKH�RWKHU�KHUG�DQLPDOV�
ZKLFK�VKRZ�FOLQLFDO�VLJQV�RI�GLVHDVHV�DOVR�DIWHU�
GHKHOPLQWLVDWLRQ��GXH�WR�SDUDVLWH�UHVLVWDQFH��$Q�
LPDOV� LQIHFWHG�E\� ODUJH�QXPEHU�RI� UHVLVWDQW�HQ�
GRSDUDVLWHV� VKRZ� KLJK� )(&� YDOXHV�� KLJK�
)$0$&+$�UHVXOWV�DQG�KDYH�SRRUHU�ERG\�FRQ�
GLWLRQ� ZLWK� VLJQLILFDQW� ERG\� ZHLJKW� YDULDWLRQV�
DOVR�DIWHU�WUHDWPHQW��6KRUW�WHUP�FKDQJHV�LQ�ERG\�
ZHLJKWV�� PD\� EH� LQGLFDWRUV� RI� SDUDVLWRVLV�� DQG�
WKLV�PD\�SURYLGH�UDSLG�LGHQWLILFDWLRQ�RI�DQLPDOV�
WKDW�ZLOO�SUREDEO\�KDYH�EHQHILWV�IURP�WUHDWPHQW��
:LWKRXW�)(&�LQIRUPDWLRQ��LW�FDQQRW�EH�FHUWDLQO\�
GHILQHG� LI� REVHUYHG� QRWHG� FKDUDFWHULVWLF� LV� UH�
VLVWDQFH�RU�UHVLOLHQFH��
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�� $UHFH�*DUFtD�-���/ySH]�/H\YD�<���*RQ]iOH]�*DUGXxR�5���7RUUHV�+HUQiQGH]�*���5RMR�5XELR�5��
0DULH�0DJGHOHLQH� &�� �������� (IIHFW� RI� VHOHFWLYH� DQWKHOPLQWLF� WUHDWPHQWV� RQ� KHDOWK� DQG
SURGXFWLRQ� SDUDPHWHUV� LQ� 3HOLEXH\� HZHV� GXULQJ� ODFWDWLRQ�� 7URS� $QLP�+HDOWK� 3URG� ��� ����
��������

�� %DWK�)�*���9DQ�:\N�$�-����������7KH�)LYH�3RLQW�&KHFN��IRU�WDUJHWHG�VHOHFWLYH�WUHDWPHQW�RI
LQWHUQDO�SDUDVLWHV�LQ�VPDOO�UXPLQDQWV��6PDOO�5XPLQDQW�5HV����������–���

�� %DWK�*�)���:\N�-�$���0DODQ�)�6����������7DUJHWHG�VHOHFWLYH�WUHDWPHQW�RI�VKHHS�XVLQJ�WKH�)LYH
3RLQW�&KHFN���-�&RPPRQ�9HW�$VVRF�������–���

�� %LVKRS� 6�&�� �������� $� FRQVLGHUDWLRQ� RI� UHVLVWDQFH� DQG� WROHUDQFH� IRU� UXPLQDQW� QHPDWRGH
LQIHFWLRQV��)URQW�*HQHW��������

�� %LVKRS�6�&���0RUULV�&�$�� ��������*HQHWLFV� RI� GLVHDVH� UHVLVWDQFH� LQ� VKHHS� DQG�JRDWV�� 6PDOO
5XPLQ�5HV�����������–���

�� %RQGDUHQNR�,�*���.LQþHNRYi�-���9iUDG\�0���.|QLJRYi�$���.XFKWD�0���.RĖiNRYi�*���������
8VH� RI� PRGLILHG� 0F0DVWHU� PHWKRG� IRU� WKH� GLDJQRVLV� RI� LQWHVWLQDO� KHOPLQWK� LQIHFWLRQV� DQG
HVWLPDWLQJ�SDUDVLWLF�HJJ�ORDG�LQ�KXPDQ�IDHFDO�VDPSOHV�LQ�QRQ�HQGHPLF�DUHDV��+HOPLQWKRORJLD�
������–���

�� %XUNH�-�0���0LOOHU�(�-����������8VH�RI�)$0$&+$�V\VWHP�WR�HYDOXDWH�JDVWURLQWHVWLQDO�QHPDWRGH
UHVLVWDQFH��UHVLOLHQFH�LQ�RIIVSULQJ�RI�VWXG�UDPV��9HW�3DUDVLWRO��������–���

�� &ROHV�*�&���%DXHU�&���%RUJVWHHGH�)�+�0���*HHUWV�6���.OHL�7�5���7D\ORU�0�$���:DOOHU�3�-���������
:RUOG�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�9HWHULQDU\�3DUDVLWRORJ\��:$$93��PHWKRGV�IRU�WKH
GHWHFWLRQ�RI�DQWKHOPLQWLF�UHVLVWDQFH�LQ�QHPDWRGHV�RI�YHWHULQDU\�LPSRUWDQFH��9HW�3DUDVLWRO���
��–������–���

�� &ROHV�*�&���-DFNVRQ�)���3RPUR\�:�(���3ULFKDUG�5�.���YRQ�6DPVRQ�+LPPHOVWMHUQD�*���6LOYHVWUH
$���7D\ORU�0�$���9HUFUX\VVH�-����������7KH�GHWHFWLRQ�RI�DQWKHOPLQWLF�UHVLVWDQFH�LQ�QHPDWRGHV
RI�YHWHULQDU\�LPSRUWDQFH��9HW�3DUDVLWRO�������–�������–����

��� 'LPLWULMHYLü� 6�� �������� 'LMDJQRVWLND� SDUD]LWVNLK� EROHVWL�� )DNXOWHW� YHWHULQDUVNH� PHGLFLQH
8QLYHU]LWHW�X�%HRJUDGX��Ä-RYDQ³��%HRJUDG��VWU������

��� 'REVRQ�5���-DFNVRQ�)���/HYHFNH�%���%HVLHU�%���.DSODQ�5���6DQJVWHU�1���9HUFUX\VVH�-���������
:$$93� JXLGHOLQHV� IRU� IDHFDO� HJJ� FRXQW� UHGXFWLRQ� WHVWV� �)(&57��� 3URFHHGLQJV�� ��UG
,QWHUQDWLRQDO� FRQIHUHQFH� RI� WKH� :RUOG� $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI� 9HWHULQDU\
3DUDVLWRORJ\�� 7RZDUGV� JRRG� PDQDJHPHQW� SUDFWLFHV� LQ� SDUDVLWLF� FRQWURO�� %XHQRV� $LUHV�
$UJHQWLQD�
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&RQJUHVV��*UDKDPVWRZQ��6RXWK�$IULFDQ�9HWHULQDU\�$VVRFLDWLRQ�����S������
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Pereckiene%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petkevicius%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vysniauskas%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2994297/


9HWHULQDU\�-RXUQDO�RI�5HSXEOLF�RI�6USVND��%DQMD�/XND���9RO�;,;��1R��������–�����������
,OLü�HW�DO��

7KH�LPSRUWDQFH�RI�GLIIHUHQWLDO�GLDJQRVLV�RI�UHVLVWHQFH�DQG�UHVLOLHQFH�LQ�UXPLQDQWV�

���

��� 6DOJDGR� -�$��� 6DQWRV� &�3�� �������� 2YHUYLHZ� RI� DQWKHOPLQWLF� UHVLVWDQFH� RI� JDVWURLQWHVWLQDO
QHPDWRGHV�RI�VPDOO�UXPLQDQWV�LQ�%UD]LO��5HY�%UDV�3DUDVLWRO�9HW����������–���

��� 6WRUH\�%�� ��������)HFDO�(JJ�&RXQWV��8VHV�DQG�/LPLWDWLRQV��:���:KDW�:RUNV�:LWK�:RUPV
&RQJUHVV��0D\��3UHWRULD��6RXWK�$IULFD��SS���–��

��� 9DGOHMFK� -��� 3HWUWêO� 0��� =DLFKHQNR� ,��� ýDGNRYi� =�� ��������:KLFK� 0F0DVWHU� HJJ� FRXQWLQJ
WHFKQLTXH�LV�WKH�PRVW�UHOLDEOH"�3DUDVLWRO�5HV����������–�����

��� 9DQLPLVHWWL�+�%���*UHLQHU�6�3���=DMDF�$�0���1RWWHU�'�5�� ��������3HUIRUPDQFH�RI�KDLU� VKHHS
FRPSRVLWH�EUHHGV��UHVLVWDQFH�RI�ODPEV�WR�+DHPRQFKXV�FRQWRUWXV��-�$QLP�6FL������������–����

��� 9iUDG\�0���3DSDGRSRXORV�(���'ROLQVNi�0���.RQLJRYi�$�� ��������$QWKHOPLQWLF� UHVLVWDQFH� LQ
SDUDVLWHV�RI�VPDOO�UXPLQDQWV��6KHHS�YHUVXV�JRDWV��+HOPLQWKRORJLD�����������–����

��� 9LG\DVKDQNDU� $�1��� +DQORQ� %�0��� .DSODQ� 5�0�� �������� 6WDWLVWLFDO� DQG� ELRORJLFDO
FRQVLGHUDWLRQV�LQ�HYDOXDWLQJ�GUXJ�HIILFDF\�LQ�HTXLQH�VWURQJ\OH�SDUDVLWHV�XVLQJ�IHFDO�HJJ�FRXQW
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