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ɌɊɍȾɕ�ɋȺɇɄɌ�ɉȿɌȿɊȻɍɊȽɋɄɈȽɈ
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ɂɇɋɌɂɌɍɌȺ
ɅȿɋɇɈȽɈ�ɏɈɁəɃɋɌȼȺ�
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Ʉ�����ɥɟɬɢɸ�ɫɨ�ɞɧɹ�ɪɨɠɞɟɧɢɹ��ɗ�Ⱦ��ɏɨɩɤɢɧɫɚ������±�����
Ɋ�ȼ��ȼɥɚɫɨɜ��ɎȻɍ�©ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɇɂɂ�ɥɟɫɧɨɝɨ�ɯɨɡɹɣɫɬɜɚª��
ɉɪɟɞɫɬɚɜɥɟɧɚ�ɤɪɚɬɤɚɹ�ɛɢɨɝɪɚɮɢɹ�ɚɦɟɪɢɤɚɧɫɤɨɝɨ�ɷɧɬɨɦɨɥɨɝɚ�ɗ�Ⱦ��ɏɨɩɤɢɧɫɚ������±�������
����ɥɟɬɢɟ�ɫɨ�ɞɧɹ�ɪɨɠɞɟɧɢɹ�ɤɨɬɨɪɨɝɨ�ɩɪɢɲɥɨɫɶ�ɧɚ������ɝ��Ɋɚɫɫɦɨɬɪɟɧɵ�ɷɩɢɡɨɞɵ�ɞɟɹɬɟɥɶ�
ɧɨɫɬɢ�ɏɨɩɤɢɧɫɚ�ɜ�ɥɟɫɧɨɣ�ɧɚɭɤɟ�ɢ�ɩɪɚɤɬɢɤɟ��ɩɪɢɜɟɞɺɧ�ɜɵɛɨɪɨɱɧɵɣ�ɫɩɢɫɨɤ�ɟɝɨ�ɩɭɛɥɢɤɚ�
ɰɢɣ�
Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɛɢɨɝɪɚɮɢɹ��ɥɟɫɧɚɹ�ɷɧɬɨɦɨɥɨɝɢɹ��ɤɨɪɨɟɞɵ
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ɋɪɟɞɢ�ɩɥɟɹɞɵ�ɜɵɞɚɸɳɢɯɫɹ�ɥɟɫɧɵɯ�ɷɧɬɨɦɨɥɨ�
ɝɨɜ� ɋɒȺ� ɨɫɨɛɨɟ� ɦɟɫɬɨ� ɡɚɧɢɦɚɟɬ� ɗ�Ⱦ�� ɏɨɩɤɢɧɫ�
�����±������� ɩɨ� ɩɪɚɜɭ� ɫɱɢɬɚɸɳɢɣɫɹ� ©ɨɬɰɨɦ� ɥɟɫ�
ɧɨɣ� ɷɧɬɨɦɨɥɨɝɢɢ� ɋɟɜɟɪɧɨɣ� Ⱥɦɟɪɢɤɢª�� ȼ� ����� ɝ��
ɧɚɭɱɧɚɹ�ɨɛɳɟɫɬɜɟɧɧɨɫɬɶ�ɨɬɦɟɬɢɥɚ�����ɥɟɬ�ɫɨ�ɞɧɹ�
ɟɝɨ�ɪɨɠɞɟɧɢɹ�

ɗɧɞɪɸ� Ⱦɟɥɦɚɪ� ɏɨɩɤɢɧɫ� �$QGUHZ� 'HOPDU�
+RSNLQV�� ɪɨɞɢɥɫɹ� ��� ɚɜɝɭɫɬɚ� ����� ɝ�� ɜ� ɝɪɚɮɫɬɜɟ�
�ɨɤɪɭɝɟ�� Ⱦɠɟɤɫɨɧ�� ɲɬɚɬ� ȼɢɪɞɠɢɧɢɹ� �ɫ� ����� ɝ��
ɲɬɚɬ�Ɂɚɩɚɞɧɚɹ�ȼɢɪɞɠɢɧɢɹ���ɍɠɟ�ɜ�ɪɚɧɧɟɦ�ɜɨɡɪɚɫ�
ɬɟ� ɏɨɩɤɢɧɫ� ɩɪɨɹɜɢɥ� ɢɧɬɟɪɟɫ� ɤ� ɟɫɬɟɫɬɜɨɡɧɚɧɢɸ��
ɩɪɨɜɨɞɹ�ɦɧɨɝɨ�ɱɚɫɨɜ�ɡɚ�ɫɨɛɢɪɚɧɢɟɦ�ɢ�ɢɡɭɱɟɧɢɟɦ�
ɤɚɦɧɟɣ�� ɪɚɫɬɟɧɢɣ� ɢ� ɠɢɜɨɬɧɵɯ� ɜ� ɫɟɥɶɫɤɨɦ� ɥɚɧɞ�
ɲɚɮɬɟ�Ɂɚɩɚɞɧɨɣ�ȼɢɪɞɠɢɧɢɢ��ɝɞɟ�ɨɧ�ɪɨɫ��ɏɨɩɤɢɧɫ�
ɧɢɤɨɝɞɚ� ɧɟ� ɩɨɥɭɱɚɥ� ɨɛɲɢɪɧɨɝɨ� ɫɢɫɬɟɦɚɬɢɱɟ�
ɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɚ� ɟɝɨ� ɮɨɪɦɚɥɶɧɨɟ� ɨɛɭɱɟɧɢɟ�
ɡɚɜɟɪɲɢɥɨɫɶ�ɜ����ɥɟɬ��ɉɨɯɨɠɟ��ɨɧ�ɩɪɢɞɟɪɠɢɜɚɥɫɹ�
ɦɧɟɧɢɹ��ɱɬɨ�©ɤɨɥɥɟɞɠ�±�ɷɬɨ�ɦɟɫɬɨ��ɝɞɟ�ɩɨɥɢɪɭɟɬ�
ɫɹ� ɝɚɥɶɤɚ� ɢ� ɬɭɫɤɧɟɸɬ� ɛɪɢɥɥɢɚɧɬɵª�� ɇɟɞɨɫɬɚɬɨɤ�
ɫɩɟɰɢɚɥɶɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɨɞɧɚɤɨ�� ɧɟ� ɩɨɦɟɲɚɥ�
ɏɨɩɤɢɧɫɭ� ɫɬɚɬɶ� ɜɵɞɚɸɳɢɦɫɹ� ɭɱɺɧɵɦ� ɢ� ɫɜɨɟɣ�
ɛɥɟɫɬɹɳɟɣ�ɢ�ɷɧɟɪɝɢɱɧɨɣ�ɪɚɛɨɬɨɣ�ɩɨɥɨɠɢɬɶ�ɧɚɱɚ�
ɥɨ�ɥɟɫɧɨɣ�ɷɧɬɨɦɨɥɨɝɢɢ�ɜ�ɋɒȺ�

ɏɨɩɤɢɧɫ� ɛɵɥ� ɝɥɭɛɨɤɨ� ɜɨɜɥɟɱɺɧ� ɜ� ɫɟɥɶɫɤɨɯɨ�
ɡɹɣɫɬɜɟɧɧɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ�Ɂɚɩɚɞɧɨɣ�ȼɢɪɞɠɢɧɢɢ�
ɢ� ɨɪɝɚɧɢɡɨɜɚɥ� ɨɞɢɧ� ɢɡ� ɩɟɪɜɵɯ� ɜ� ɲɬɚɬɟ� ɮɟɪɦɟɪ�
ɫɤɢɯ�ɤɨɨɩɟɪɚɬɢɜɨɜ��Ɉɧ�ɫɚɦ�ɛɵɥ�ɯɨɪɨɲɢɦ�ɫɩɟɰɢ�
ɚɥɢɫɬɨɦ� ɩɨ� ɫɟɥɶɫɤɨɦɭ� ɯɨɡɹɣɫɬɜɭ�� ɩɨɥɭɱɚɹ� ɫɟɧɨ�
ɜɵɫɲɟɝɨ�ɤɚɱɟɫɬɜɚ�ɩɭɬɺɦ�ɫɟɥɟɤɰɢɢ�ɬɪɚɜ�ɢ�ɜɧɟɞɪɹɹ�
ɱɢɫɬɨɤɪɨɜɧɵɟ� ɩɨɪɨɞɵ� ɨɜɟɰ� ɢ� ɤɪɭɩɧɨɝɨ� ɪɨɝɚɬɨɝɨ�
ɫɤɨɬɚ�� Ȼɥɚɝɨɞɚɪɹ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɮɟɪɦɟɪɫɤɨɦ�
ɨɛɳɟɫɬɜɟ�� ɨɧ� ɩɨɡɧɚɤɨɦɢɥɫɹ� ɫ� ɞ�ɪɨɦ� Ⱦɠɨɧɨɦ�
Ɇɚɣɟɪɫɨɦ��-RKQ�0\HUV������±�������ɩɟɪɜɵɦ�ɞɢɪɟɤ�
ɬɨɪɨɦ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɫɬɚɧɰɢɢ�Ɂɚɩɚɞɧɨɣ�ȼɢɪɞɠɢɧɢɢ��ȼ������ɝ��ɏɨɩɤɢɧɫ�
ɧɚɩɢɫɚɥ� ɞ�ɪɭ� Ɇɚɣɟɪɫɭ� ɩɢɫɶɦɨ� ɫ� ɩɪɟɞɥɨɠɟɧɢɟɦ�
ɫɜɨɢɯ� ɭɫɥɭɝ� ɜ� ɤɚɱɟɫɬɜɟ� ɷɧɬɨɦɨɥɨɝɚ� ɫɬɚɧɰɢɢ�� ɧɨ�
ɩɨɥɭɱɢɥ�ɜɟɠɥɢɜɵɣ�ɨɬɤɚɡ��ɦɨɬɢɜɢɪɨɜɚɧɧɵɣ�ɧɟɞɨ�
ɫɬɚɬɨɱɧɵɦ�ɮɨɪɦɚɥɶɧɵɦ�ɨɛɭɱɟɧɢɟɦ�ɩɪɟɬɟɧɞɟɧɬɚ��
Ȼɭɞɭɱɢ� ɱɟɥɨɜɟɤɨɦ�� ɤɨɬɨɪɨɝɨ� ɧɟɥɟɝɤɨ� ɨɛɟɫɤɭɪɚ�
ɠɢɬɶ�� ɏɨɩɤɢɧɫ� ɧɚɩɢɫɚɥ� ɞ�ɪɭ� Ɇɚɣɟɪɫɭ� ɟɳɺ� ɪɚɡ��
ɩɪɟɞɥɨɠɢɜ�ɪɚɛɨɬɚɬɶ�ɧɚ�ɢɫɩɵɬɚɬɟɥɶɧɨɣ�ɨɫɧɨɜɟ�ɡɚ�
�� ɞɨɥɥɚɪ� ɜ� ɞɟɧɶ��Ⱦ�ɪ�Ɇɚɣɟɪɫ� ɜɡɹɥ� ɟɝɨ� ɧɚ� ɪɚɛɨɬɭ�
ɫ� ɢɫɩɵɬɚɬɟɥɶɧɵɦ� ɫɪɨɤɨɦ� ��ɦɟɫɹɰɚ� ɢ� ɨɩɥɚɬɨɣ� ���
ɞɨɥɥɚɪɨɜ� ɜ� ɦɟɫɹɰ��ɏɨɩɤɢɧɫ� ɨɮɢɰɢɚɥɶɧɨ� ɩɪɢɫɬɭ�
ɩɢɥ�ɤ�ɪɚɛɨɬɟ���ɦɚɪɬɚ������ɝ��>������@�

Ʉ�ɪɚɧɧɢɦ�ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ�ɩɪɨɟɤɬɚɦ�
ɏɨɩɤɢɧɫɚ�ɨɬɧɨɫɢɬɫɹ�ɢɡɭɱɟɧɢɟ�ɜɫɩɵɲɤɢ�ɦɚɫɫɨɜɨ�
ɝɨ� ɪɚɡɦɧɨɠɟɧɢɹ� ɤɨɪɨɟɞɨɜ� �&ROHRSWHUD�� 6FRO\WLGDH��
ɜ� ɫɨɫɧɨɜɵɯ� ɢ� ɟɥɨɜɵɯ� ɥɟɫɚɯ� ɧɚ� ɜɨɫɬɨɤɟ� Ɂɚɩɚɞ�
ɧɨɣ� ȼɢɪɞɠɢɧɢɢ� ɢ� ɝɟɫɫɟɧɫɤɨɣ� ɦɭɯɢ� 0D\HWLROD�
GHVWUXFWRU� �6D\�� ������ �'LSWHUD��&HFLGRP\LLGDH�� ɤɚɤ�
ɜɪɟɞɢɬɟɥɹ� ɩɲɟɧɢɰɵ�� ɉɥɨɞɨɬɜɨɪɧɚɹ� ɪɚɛɨɬɚ� ɩɨ�

ɝɟɫɫɟɧɫɤɨɣ�ɦɭɯɟ�ɩɨɤɚɡɚɥɚ��ɱɬɨ�ɡɚɞɟɪɠɤɚ�ɜ�ɫɪɨɤɚɯ�
ɩɨɫɟɜɚ�ɩɲɟɧɢɰɵ�ɦɨɝɥɚ�ɪɟɝɭɥɢɪɨɜɚɬɶ�ɱɢɫɥɟɧɧɨɫɬɶ�
ɷɬɨɝɨ� ɜɪɟɞɢɬɟɥɹ�� ɢ� ɏɨɩɤɢɧɫ� ɫɨɫɬɚɜɢɥ� ɤɚɥɟɧɞɚɪɶ�
ɩɨɫɟɜɨɜ� ɞɥɹ� Ɂɚɩɚɞɧɨɣ� ȼɢɪɞɠɢɧɢɢ� ɢ� ɞɪɭɝɢɯ�
ɪɟɝɢɨɧɨɜ� ɋɒȺ�� ɗɬɚ� ɪɚɛɨɬɚ� ɛɵɥɚ� ɨɫɧɨɜɨɣ� ɞɥɹ�
ɞɥɢɬɟɥɶɧɨɝɨ� ɢɧɬɟɪɟɫɚ� ɤ� ɛɢɨɤɥɢɦɚɬɨɥɨɝɢɢ� ±� ɢɡ�
ɭɱɟɧɢɸ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɦɟɠɞɭ� ɠɢɜɵɦɢ� ɨɪɝɚ�
ɧɢɡɦɚɦɢ��ɤɥɢɦɚɬɨɦ�ɢ�ɫɟɡɨɧɚɦɢ�

Ɉɛɧɚɪɭɠɟɧɢɟ�ɏɨɩɤɢɧɫɨɦ� ɨɛɲɢɪɧɨɣ� ɜɫɩɵɲɤɢ�
ɦɚɫɫɨɜɨɝɨ� ɪɚɡɦɧɨɠɟɧɢɹ� ɤɨɪɨɟɞɨɜ� ɜ� ɫɨɫɧɨɜɵɯ� ɢ�
ɟɥɨɜɵɯ�ɥɟɫɚɯ�ɝɪɚɮɫɬɜɚ�Ɋɷɧɞɨɥɶɮ�ɢ�ɩɨɫɥɟɞɭɸɳɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɷɬɨɣ� ɝɪɭɩɩɵ�ɧɚɫɟɤɨɦɵɯ�ɩɨɥɨɠɢɥɢ�
ɧɚɱɚɥɨ� ɟɝɨ� ɤɚɪɶɟɪɟ� ɤɚɤ� ɥɟɫɧɨɝɨ� ɷɧɬɨɦɨɥɨɝɚ� ɢ�
ɥɟɫɧɨɣ� ɷɧɬɨɦɨɥɨɝɢɢ� ɤɚɤ� ɨɬɞɟɥɶɧɨɣ� ɞɢɫɰɢɩɥɢ�
ɧɵ� ɜ� ɋɒȺ�� ɂɦɟɧɧɨ� ɡɚ� ɷɬɭ� ɪɚɛɨɬɭ� ɭɧɢɜɟɪɫɢɬɟɬ�
Ɂɚɩɚɞɧɨɣ� ȼɢɪɞɠɢɧɢɢ� ɩɪɢɫɭɞɢɥ� ɏɨɩɤɢɧɫɭ� ɜ�
����� ɝ�� ɩɨɱɺɬɧɭɸ� ɫɬɟɩɟɧɶ� ɞɨɤɬɨɪɚ� ɧɚɭɤ�� ɉɨɫɥɟ�
ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɵɯ� ɭɱɺɬɧɵɯ� ɪɚɛɨɬ� ɏɨɩɤɢɧɫ�
ɩɪɢɲɺɥ� ɤ� ɜɵɜɨɞɭ�� ɱɬɨ� ɤɨɪɨɟɞ� 'HQGURFWRQXV�
IURQWDOLV�=LPPHUPDQQ�������ɛɵɥ�ɨɫɧɨɜɧɨɣ�ɩɪɢɱɢ�
ɧɨɣ� ɝɢɛɟɥɢ� ɞɟɪɟɜɶɟɜ�� ɏɨɩɤɢɧɫ� ɧɚɱɚɥ� ɩɪɨɝɪɚɦɦɭ�
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ� ɤɨ�
ɪɨɟɞɨɜ��ɡɚɜɟɡɹ�ɯɢɳɧɨɝɨ�ɦɭɪɚɜɶɟɠɭɤɚ�Thanasimus 
formicarius� �/LQQDHXV�� ������ �&ROHRSWHUD�� &OHULGDH��
ɢɡ� Ƚɟɪɦɚɧɢɢ�� Ɉɱɟɜɢɞɧɵɯ� ɞɨɤɚɡɚɬɟɥɶɫɬɜ�� ɱɬɨ�
ɜɵɩɭɳɟɧɧɵɟ� ɦɭɪɚɜɶɟɠɭɤɢ� ɩɪɢɠɢɥɢɫɶ�� ɧɟ� ɛɵɥɨ��
ɚ� ɨɱɚɝɢ� ɤɨɪɨɟɞɨɜ� ɡɚɬɭɯɥɢ� ɩɨɫɥɟ� ɫɭɪɨɜɨɣ� ɡɢɦɵ�
ɜ� ����±����� ɝɝ�� ɂɧɬɟɪɟɫɧɨ�� ɱɬɨ� ɏɨɩɤɢɧɫ� ɢ� ɟɝɨ�
ɡɚɬɟɹ�ɫ�ɷɧɬɨɦɨɮɚɝɨɦ�ɩɨɥɭɱɢɥɢ�ɞɨɜɟɪɢɟ�ɜ�ɫɜɹɡɢ�ɫ�
ɨɤɨɧɱɚɧɢɟɦ�ɜɫɩɵɲɤɢ�ɦɚɫɫɨɜɨɝɨ�ɪɚɡɦɧɨɠɟɧɢɹ�ɤɨ�
ɪɨɟɞɨɜ��ɯɨɬɹ�ɫɚɦ�ɷɧɬɨɦɨɥɨɝ�ɪɟɲɢɬɟɥɶɧɨ�ɨɬɪɢɰɚɥ��
ɱɬɨ� ɦɭɪɚɜɶɟɠɭɤ� ɭɫɩɟɲɧɨ� ɨɛɨɫɧɨɜɚɥɫɹ� ɜ� ɧɨɜɵɯ�
ɭɫɥɨɜɢɹɯ�

ȼ�ɬɟɱɟɧɢɟ����ɥɟɬ�ɪɚɛɨɬɵ�ɧɚ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɫɬɚɧɰɢɢ� ɏɨɩɤɢɧɫ� ɩɭɛɥɢɤɨɜɚɥ� ɧɚɭɱɧɵɟ� ɬɪɭɞɵ� ɫ�
ɩɨɪɚɡɢɬɟɥɶɧɵɦɢ� ɬɟɦɩɚɦɢ�� Ʉɚɤ� ɩɨɤɚɡɚɬɟɥɶ� ɟɝɨ�
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ��ɬɨɥɶɤɨ�ɡɚ�ɨɞɢɧ�ɝɨɞ�ɢɦ�ɛɵɥɨ�ɨɩɢ�
ɫɚɧɨ�����ɧɨɜɵɯ�ɜɢɞɨɜ�ɢ���ɪɨɞɨɜ�ɧɚɫɟɤɨɦɵɯ��ɢ�ɷɬɨ�
ɛɵɥɚ�ɜ�ɨɫɧɨɜɧɨɦ�ɜɬɨɪɨɫɬɟɩɟɧɧɚɹ�ɪɚɛɨɬɚ�ɜ�ɟɝɨ�ɢɫ�
ɫɥɟɞɨɜɚɧɢɹɯ� ɛɢɨɥɨɝɢɢ� ɧɚɫɟɤɨɦɵɯ� ɢ� ɪɟɝɭɥɢɪɨɜɚ�
ɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ� ɯɨɡɹɣɫɬɜɟɧɧɨ� ɡɧɚɱɢɦɵɯ� ɜɢɞɨɜ��
ɉɨɦɢɦɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ�ɪɚɛɨɬɵ�ɜ�ɨɛɹɡɚɧɧɨɫɬɢ�
ɏɨɩɤɢɧɫɚ� ɜɯɨɞɢɥɨ� ɨɬɜɟɱɚɬɶ� ɧɚ� ɫɨɬɧɢ� ɜɨɩɪɨɫɨɜ�
ɠɢɬɟɥɟɣ� ɩɨ� ɲɢɪɨɤɨɦɭ� ɤɪɭɝɭ� ɷɧɬɨɦɨɥɨɝɢɱɟɫɤɢɯ�
ɬɟɦ�

ɏɨɬɹ� ɏɨɩɤɢɧɫ� ɭɫɩɟɲɧɨ� ɡɚɧɢɦɚɥɫɹ� ɧɚɫɟɤɨɦɵ�
ɦɢ��ɜɚɠɧɵɦɢ�ɞɥɹ�ɫɟɥɶɫɤɨɝɨ�ɯɨɡɹɣɫɬɜɚ��ɨɧ�ɩɪɢɨɛ�
ɪɟɬɚɥ� ɜɫɺ� ɛɨɥɶɲɭɸ� ɢɡɜɟɫɬɧɨɫɬɶ� ɤɚɤ� ɫɩɟɰɢɚɥɢɫɬ�
ɩɨ�ɤɨɪɨɟɞɚɦ��Ɂɧɚɧɢɹ�ɏɨɩɤɢɧɫɚ�ɩɨ�ɥɟɫɧɨɣ�ɷɧɬɨɦɨ�
ɥɨɝɢɢ� ɛɵɥɢ� ɩɪɢɡɧɚɧɵ� Ⱦɟɩɚɪɬɚɦɟɧɬɨɦ� ɫɟɥɶɫɤɨɝɨ�
ɯɨɡɹɣɫɬɜɚ� ɋɒȺ�� ɢ� ɝɥɚɜɚ� Ɉɬɞɟɥɚ� ɥɟɫɧɨɝɨ� ɯɨɡɹɣ�
ɫɬɜɚ�Ƚɢɮɮɨɪɞ�ɉɢɧɱɨɬ��*LIIRUG�3LQFKRW������±������
ɧɚɧɹɥ�ɟɝɨ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɫɩɟɰɢɚɥɶɧɵɯ�ɢɫɫɥɟɞɨ�
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ɜɚɧɢɣ� ɩɨ� ɩɪɨɛɥɟɦɚɦ� ɧɚɫɟɤɨɦɵɯ� ɜ� ɥɟɫɚɯ� ɡɚɩɚɞɚ�
ɋɒȺ��ȼ� ����� ɝ�� ɏɨɩɤɢɧɫ� ɫɨɜɟɪɲɢɥ� ɪɹɞ� ɩɨɟɡɞɨɤ�
ɩɨ�ɷɬɨɦɭ�ɪɟɝɢɨɧɭ�ɢ�ɫɞɟɥɚɥ�ɧɚɛɥɸɞɟɧɢɹ�ɩɨ�ɫɨɫɬɨ�
ɹɧɢɸ�ɞɪɟɜɨɫɬɨɟɜ�ɫɨɫɧɵ�Pinus ponderosa��ɤɨɬɨɪɵɟ�
ɥɟɝɥɢ� ɜ� ɨɫɧɨɜɭ� ɪɚɡɪɚɛɨɬɤɢ� ɫɢɫɬɟɦɵ� ɤɥɚɫɫɢɮɢ�
ɤɚɰɢɢ� ɞɟɪɟɜɶɟɜ� ɢ� ɞɪɟɜɨɫɬɨɟɜ� ɩɨ� ɫɬɟɩɟɧɢ� ɪɢɫɤɚ�
ɛɵɬɶ� ɩɨɞɜɟɪɠɟɧɧɵɦɢ� ɧɚɩɚɞɟɧɢɸ� ɧɚɫɟɤɨɦɵɯ�� ȼ�
ɬɟɱɟɧɢɟ�ɱɭɬɶ�ɛɨɥɟɟ���ɦɟɫɹɰɟɜ�ɏɨɩɤɢɧɫ�ɩɪɚɜɢɥɶɧɨ�
ɨɩɪɟɞɟɥɢɥ� ɢ� ɞɟɬɚɥɢɡɢɪɨɜɚɥ� ɛɨɥɶɲɢɧɫɬɜɨ� ɜɚɠ�
ɧɵɯ�ɩɪɨɛɥɟɦ�� ɜɵɡɜɚɧɧɵɯ�ɧɚɫɟɤɨɦɵɦɢ�ɧɚ� ɡɚɩɚɞɟ�
ɋɒȺ��ȼ�ɨɤɬɹɛɪɟ������ɝ��ɟɝɨ�ɩɨɫɥɚɥɢ�ɜ�ɪɟɝɢɨɧ�Ȼɥɷɤ�
ɏɢɥɥɡ� �%ODFN�+LOOV��ɲɬɚɬɚ�ɘɠɧɚɹ�Ⱦɚɤɨɬɚ��ɱɬɨɛɵ�
ɢɫɫɥɟɞɨɜɚɬɶ� ɫɢɬɭɚɰɢɸ�� ɫɜɹɡɚɧɧɭɸ� ɫ� ɤɨɪɨɟɞɚɦɢ��
ɏɨɬɹ�ɏɨɩɤɢɧɫ�ɩɪɨɛɵɥ�ɜ�ɪɟɝɢɨɧɟ�ɬɨɥɶɤɨ���ɞɧɹ��ɨɧ�
ɫɨɛɪɚɥ� ɧɟɜɟɪɨɹɬɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɢɧɮɨɪɦɚɰɢɢ� ɩɨ�
ɤɨɪɨɟɞɭ�'HQGURFWRQXV� SRQGHURVDH�+RSNLQV�� ������
ɤɨɬɨɪɭɸ�ɨɩɭɛɥɢɤɨɜɚɥ�ɱɟɪɟɡ���ɦɟɫɹɰɚ�

ȼ������ɝ��Ɏɟɞɟɪɚɥɶɧɨɟ�ɷɧɬɨɦɨɥɨɝɢɱɟɫɤɨɟ�ɛɸɪɨ�
Ⱦɟɩɚɪɬɚɦɟɧɬɚ� ɫɟɥɶɫɤɨɝɨ� ɯɨɡɹɣɫɬɜɚ� ɫɮɨɪɦɢɪɨ�
ɜɚɥɨ� Ɉɬɞɟɥ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ��
Ɉɬɞɟɥ� ɪɚɛɨɬɚɥ� ɫɨɜɦɟɫɬɧɨ� ɫ� Ʌɟɫɧɨɣ� ɫɥɭɠɛɨɣ� ɢ�
ɡɚɧɢɦɚɥɫɹ� ɢɡɭɱɟɧɢɟɦ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ� ɱɢɫɥɟɧ�
ɧɨɫɬɢ� ɧɚɫɟɤɨɦɵɯ� ɧɚ� ɥɟɫɧɵɯ� ɡɟɦɥɹɯ�� ɏɨɩɤɢɧɫ�
ɛɵɥ�ɧɚɡɧɚɱɟɧ�ɝɥɚɜɨɣ�Ɉɬɞɟɥɚ�ɢ�ɜ�ɷɬɨɣ�ɞɨɥɠɧɨɫɬɢ�
ɩɪɨɛɵɥ�ɞɨ�ɭɯɨɞɚ�ɜ�ɨɬɫɬɚɜɤɭ�ɜ������ɝ��ȼ�ɬɟ�ɜɪɟɦɟɧɚ�
ɧɚɫɟɤɨɦɵɟ�� ɜɵɡɵɜɚɸɳɢɟ� ɨɩɭɫɬɨɲɟɧɢɹ� ɜ� ɚɦɟɪɢ�
ɤɚɧɫɤɢɯ� ɥɟɫɚɯ�� ɛɵɥɢ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɧɟ�
ɢɡɜɟɫɬɧɵ�ɢ�ɧɟ�ɨɩɢɫɚɧɵ��Ⱦɨ������ɝ��ɜ�ɲɬɚɬɟ�Ɉɬɞɟɥɚ�
ɥɟɫɧɨɝɨ�ɯɨɡɹɣɫɬɜɚ�ɢ�ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɸɪɨ�ɧɟ�
ɛɵɥɨ�ɥɟɫɧɨɝɨ�ɷɧɬɨɦɨɥɨɝɚ��ɏɨɩɤɢɧɫ�ɧɚɱɚɥ�ɦɟɧɹɬɶ�
ɫɥɨɠɢɜɲɭɸɫɹ� ɫɢɬɭɚɰɢɸ�� ɭɞɟɥɹɹ� ɨɫɧɨɜɧɨɟ� ɜɧɢ�
ɦɚɧɢɟ� ɤɨɪɨɟɞɚɦ�� Ɉɧ� ɧɚɧɢɦɚɥ� ɢ� ɨɛɭɱɚɥ� ɩɨɥɟɜɨɣ�
ɩɟɪɫɨɧɚɥ�� ɜ� ɷɬɨɬ� ɩɟɪɢɨɞ� ɩɨɞ� ɟɝɨ� ɪɭɤɨɜɨɞɫɬɜɨɦ�
ɪɚɛɨɬɚɥɢ�Ƚ�ɘ��Ȼɟɪɤ���Ⱦɠ��Ɇ��Ɇɢɥɥɟɪ���Ɏ�ɉ��Ʉɢɧ�, 
Ɏ�Ʉ�� Ʉɪɷɣɝɯɷɞ�� ɢ� ɍ�Ɏ��Ɏɢɫɤ��� ɜɧɟɫɲɢɟ� ɡɚɦɟɬɧɵɣ�
ɜɤɥɚɞ�ɜ�ɥɟɫɧɭɸ�ɷɧɬɨɦɨɥɨɝɢɸ�ɋɒȺ�

 
�� Ƚɚɪɪɢ� ɘɞɠɢɧ� Ȼɟɪɤ� �+DUU\� (XJHQH� %XUNH�� ����������� ��
ɚɦɟɪɢɤɚɧɫɤɢɣ� ɷɧɬɨɦɨɥɨɝ�� ɫɨɬɪɭɞɧɢɤ�Ɉɬɞɟɥɚ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ�
ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ� ɛɸɪɨ�� ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɥɫɹ� ɩɨ� ɡɥɚɬɤɚɦ� �%X�
SUHVWLGDH��>��������������@�
�� Ⱦɠɨɧ� Ɇɚɪɬɢɧ� Ɇɢɥɥɟɪ� �-RKQ� 0DUWLQ� 0LOOHU�� ����������� ��
ɚɦɟɪɢɤɚɧɫɤɢɣ� ɷɧɬɨɦɨɥɨɝ�� ɝɥɚɜɚ� ɩɨɥɟɜɨɣ� ɥɚɛɨɪɚɬɨɪɢɢ� ɲɬɚɬɚ�
Ʉɚɥɢɮɨɪɧɢɹ�ɩɨ�ɢɡɭɱɟɧɢɸ�ɤɨɪɨɟɞɨɜ�>����������@�
�� Ɏɪɟɞɟɪɢɤ� ɉɨɥ� Ʉɢɧ� �)UHGHULFN� 3DXO� .HHQ�� ����������� ��
ɚɦɟɪɢɤɚɧɫɤɢɣ� ɷɧɬɨɦɨɥɨɝ�� ɝɥɚɜɚ� ɩɨɥɟɜɨɣ� ɥɚɛɨɪɚɬɨɪɢɢ� ɲɬɚɬɚ�
Ɉɪɟɝɨɧ� ɩɨ� ɢɡɭɱɟɧɢɸ� ɤɨɪɨɟɞɨɜ�� Ɋɚɡɪɚɛɨɬɚɥ� ɤɥɚɫɫɢɮɢɤɚɰɢɸ�� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɬɨɪɨɣ� ɞɟɪɟɜɶɹ�� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɩɨɞɜɟɪɠɟɧɧɵɟ�
ɧɚɩɚɞɟɧɢɸ� ɤɨɪɨɟɞɨɜ�� ɦɨɝɥɢ� ɛɵɬɶ� ɪɚɫɩɨɡɧɚɧɵ� ɢ� ɭɞɚɥɟɧɵ�
>����������@�
�� Ɏɪɷɧɤ� Ʉɭɩɟɪ� Ʉɪɷɣɝɯɷɞ� �)UDQN� &RRSHU� &UDLJKHDG��
����� ������� �� ɚɦɟɪɢɤɚɧɫɤɢɣ� ɷɧɬɨɦɨɥɨɝ�� ɝɥɚɜɚ� Ɉɬɞɟɥɚ� ɥɟɫɧɵɯ�
ɧɚɫɟɤɨɦɵɯ� ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ� ɛɸɪɨ� ɩɨɫɥɟ� ɗ�Ⱦ�� ɏɨɩɤɢɧɫɚ��
ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɥɫɹ� ɩɨ� ɭɫɚɱɚɦ� �&HUDPE\FLGDH�� ɢ� ɧɚ� ɦɟɪɚɯ�
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɱɢɫɥɟɧɧɨɫɬɢ�ɥɟɫɧɵɯ�ɧɚɫɟɤɨɦɵɯ�>��������������@�
�� ɍɢɥɶɹɦ� Ɏɭɥɥɟɪ� Ɏɢɫɤ� �:LOOLDP� )XOOHU� )LVNH�� �����"�� ��
ɚɦɟɪɢɤɚɧɫɤɢɣ� ɷɧɬɨɦɨɥɨɝ�� ɫɩɟɰɢɚɥɢɫɬ� ɩɨ� ɩɚɪɚɡɢɬɚɦ� ɧɚɫɟɤɨɦɵɯ��
ɨɬɜɟɱɚɥ� ɡɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ� ɜ� ɸɠɧɵɯ� ɲɬɚɬɚɯ�
ɋɒȺ�>����������@�

ɏɨɩɤɢɧɫ� ɫɱɢɬɚɥ� ɧɟɨɛɯɨɞɢɦɵɦ� ɢ� ɞɨɛɢɜɚɥɫɹ��
ɱɬɨɛɵ� ɤɚɠɞɵɣ� ɢɡ� ɷɧɬɨɦɨɥɨɝɨɜ�� ɧɚɧɹɬɵɯ� ɚɫɫɢ�
ɫɬɟɧɬɚɦɢ��ɜɵɛɪɚɥ�ɞɥɹ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɤɚɤɨɣ�ɥɢɛɨ�
ɬɚɤɫɨɧ� ɧɚɫɟɤɨɦɵɯ�� ɏɨɩɤɢɧɫ� ɬɚɤɠɟ� ɩɪɟɞɫɬɚɜɢɥ�
ɩɥɚɧ� ɞɟɥɟɧɢɹ� ɬɟɪɪɢɬɨɪɢɢ� ɋɒȺ� ɧɚ� �� ɨɫɧɨɜɧɵɯ�
ɥɟɫɧɵɯ� ɪɚɣɨɧɚ� ±� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɩɨɥɟɜɵɯ� ɢɫ�
ɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɧɚɫɟɤɨɦɵɦ� ɫ� ɡɚɤɪɟɩɥɟɧɢɟɦ� ɡɚ�
ɤɚɠɞɵɦ� ɪɚɣɨɧɨɦ� ɫɩɟɰɢɚɥɢɫɬɚ�ɷɧɬɨɦɨɥɨɝɚ�� Ɉɧ�
ɩɨɞɞɟɪɠɢɜɚɥ� ɠɺɫɬɤɢɣ� ɤɨɧɬɪɨɥɶ� ɧɚɞ� ɫɜɨɢɦɢ� ɩɨ�
ɦɨɳɧɢɤɚɦɢ�ɢ��ɩɨ�ɤɪɚɣɧɟɣ�ɦɟɪɟ��ɜ�ɩɟɪɜɵɟ�ɝɨɞɵ�ɧɟ�
ɦɧɨɝɨ�ɪɟɲɟɧɢɣ�ɛɵɥɨ�ɩɪɢɧɹɬɨ�ɜ�ɩɨɥɟɜɵɯ�ɭɫɥɨɜɢ�
ɹɯ�ɛɟɡ� ɬɟɥɟɝɪɚɮɧɵɯ�ɢɥɢ�ɩɨɱɬɨɜɵɯ�ɤɨɧɫɭɥɶɬɚɰɢɣ�
ɫ�ɏɨɩɤɢɧɫɨɦ�� Ɍɚɤɨɟ� ɞɢɫɬɚɧɰɢɨɧɧɨɟ� ɪɭɤɨɜɨɞɫɬɜɨ�
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�� ɜɢɞɢɦɨ�� ɜ� ɭɳɟɪɛ� ɫɤɨɪɨɫɬɢ� ɜɵ�
ɩɨɥɧɟɧɢɹ�ɧɟɤɨɬɨɪɵɯ�ɩɪɨɟɤɬɨɜ��ȼ�ɬɨ�ɜɪɟɦɹ��ɤɨɝɞɚ�
ɫɨɬɪɭɞɧɢɤɢ�ɏɨɩɤɢɧɫɚ�ɧɚɯɨɞɢɥɢɫɶ�ɜ�ȼɚɲɢɧɝɬɨɧɟ��
ɨɧ� ɨɰɟɧɢɜɚɥ� ɢɯ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ� ɩɨɬɟɧɰɢɚɥ� ɢ�
ɜɨɫɩɢɬɵɜɚɥ�ɜ�ɞɭɯɟ�ɫɜɨɟɣ�ɮɢɥɨɫɨɮɢɢ�ɛɨɪɶɛɵ�ɫ�ɧɚ�
ɫɟɤɨɦɵɦɢ��ɯɨɪɨɲɢɣ�ɤɨɪɨɟɞ�±�ɷɬɨ�ɦɺɪɬɜɵɣ�ɤɨɪɨɟɞ�
>��@�

ɏɨɩɤɢɧɫ� ɧɟ� ɛɵɥ� ɩɪɚɡɞɧɵɦ� ɛɸɪɨɤɪɚɬɨɦ��
ɉɟɪɜɨɤɥɚɫɫɧɵɣ� ɭɱɺɧɵɣ� ɢ� ɷɧɬɨɦɨɥɨɝ�� ɨɧ� ɬɚɤɠɟ�
ɨɛɥɚɞɚɥ� ɫɩɨɫɨɛɧɨɫɬɹɦɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɩɪɨɦɨ�
ɭɬɟɪɚ�� Ɉɬɞɟɥ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ�
ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɸɪɨ�ɨɬɥɢɱɚɥɫɹ� ɨɬ� ɚɤɚɞɟɦɢ�
ɱɟɫɤɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�� ɬɨɥɶɤɨ�ɫɨɛɢɪɚɸɳɟɣ�ɢ�ɤɚɬɚ�
ɥɨɝɢɡɢɪɭɸɳɟɣ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ� ɢ� ɩɢɲɭɳɟɣ� ɨ�
ɧɢɯ�� ɏɨɩɤɢɧɫ� ɜɢɞɟɥ� ɫɨɬɪɭɞɧɢɤɨɜ� ɫɜɨɟɝɨ� ɨɬɞɟɥɚ�
ɜ�ɤɚɱɟɫɬɜɟ�ɫɨɭɩɪɚɜɥɹɸɳɢɯ�ɢ�ɚɤɬɢɜɧɵɯ�ɤɨɧɫɭɥɶ�
ɬɚɧɬɨɜ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɵ�ɢ�ɩɨɡɞɧɟɟ�±�ɇɚɰɢɨɧɚɥɶɧɨɣ�
ɩɚɪɤɨɜɨɣ�ɫɥɭɠɛɵ�ɋɒȺ�ɜ�ɜɨɩɪɨɫɚɯ��ɨɬɧɨɫɹɳɢɯɫɹ�
ɤ�ɥɟɫɧɵɦ�ɧɚɫɟɤɨɦɵɦ��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ��ɜ������ɝ��ɜɫɟ�
ɮɟɞɟɪɚɥɶɧɵɟ� ɥɟɫɨɷɧɬɨɦɨɥɨɝɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚ�
ɧɢɹ�ɛɵɥɢ�ɩɟɪɟɞɚɧɵ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɟ�ɢ�ɩɨɞɱɢɧɟɧɵ�
ɪɟɝɢɨɧɚɥɶɧɵɦ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ� ɫɬɚɧɰɢɹɦ�
>�����@�

ɏɨɩɤɢɧɫ� ɩɪɨɞɨɥɠɚɥ� ɚɤɬɢɜɧɭɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ�
ɢ� ɩɨɫɥɟ� ɜɵɯɨɞɚ� ɜ� ɨɬɫɬɚɜɤɭ�� ɨɫɬɚɜɚɹɫɶ� ɷɤɫɩɟɪɬɨɦ�
ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɸɪɨ��Ɉɧ�ɛɵɫɬɪɨ�ɜɨɡɨɛɧɨɜɢɥ�
ɪɚɛɨɬɭ� ɜ� ɨɛɥɚɫɬɢ� ɫɟɥɟɤɰɢɢ� ɪɚɫɬɟɧɢɣ� ɢ� ɛɢɨɤɥɢ�
ɦɚɬɨɥɨɝɢɢ�� ɂɡɜɟɫɬɧɵɣ� ɪɟɡɭɥɶɬɚɬ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɏɨɩɤɢɧɫɚ� ±� ɛɢɨɤɥɢɦɚɬɢɱɟɫɤɢɣ� ɡɚɤɨɧ�� Ɉɧ� ɨɩɪɟ�
ɞɟɥɢɥ� ɟɝɨ� ɤɚɤ� ɡɚɤɨɧ� ɠɢɜɨɣ� ɩɪɢɪɨɞɵ� ɢ� ɤɥɢɦɚɬɚ��
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣ��ɱɬɨ�ɜɪɟɦɹ�ɧɚɫɬɭɩɥɟɧɢɹ�ɩɟɪɢ�
ɨɞɢɱɟɫɤɢɯ� ɹɜɥɟɧɢɣ� ɠɢɜɨɣ� ɩɪɢɪɨɞɵ� �ɧɚɩɪɢɦɟɪ��
ɫɟɡɨɧɧɨɟ� ɪɚɡɜɢɬɢɟ� ɪɚɫɬɟɧɢɣ�� ɨɬɥɢɱɚɟɬɫɹ� ɧɚ� ��
ɞɧɹ� ɞɥɹ� ɤɚɠɞɨɝɨ� ��� ɲɢɪɨɬɵ�� ��� ɞɨɥɝɨɬɵ� ɢ� ����
ɮɭɬɨɜ������ɦ��ɜɵɫɨɬɵ�>����������@��Ɏɟɪɦɚ�ɏɨɩɤɢɧ�
ɫɚ� ɜ� ɝɪɚɮɫɬɜɟ� ȼɭɞ� ɲɬɚɬɚ� Ɂɚɩɚɞɧɚɹ� ȼɢɪɞɠɢɧɢɹ�
ɩɨɥɭɱɢɥɚ� ɫɬɚɬɭɫ� ɫɩɟɰɢɚɥɶɧɨɣ� ɩɨɥɟɜɨɣ� ɫɬɚɧɰɢɢ�
Ⱦɟɩɚɪɬɚɦɟɧɬɚ�ɫɟɥɶɫɤɨɝɨ�ɯɨɡɹɣɫɬɜɚ�±�©Ɇɟɠɤɨɧɬɢ�
ɧɟɧɬɚɥɶɧɚɹ� ɛɚɡɨɜɚɹ� ɫɬɚɧɰɢɹ� ɛɢɨɤɥɢɦɚɬɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣª�
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ɏɨɩɤɢɧɫ� ɛɵɥ� ɨɞɧɢɦ� ɢɡ� ɩɟɪɜɵɯ� ɥɟɫɧɵɯ� ɷɧɬɨ�
ɦɨɥɨɝɨɜ� ɜ�ɋɒȺ�� ɤɬɨ� ɫɜɹɡɚɥ�ɧɚɩɚɞɟɧɢɟ� ɤɨɪɨɟɞɨɜ�
ɫ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶɸ� ɞɟɪɟɜɶɟɜ�� Ɉɧ� ɡɚɦɟɬɢɥ��
ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɡɧɚɱɢɦɵɟ� ɜɢɞɵ� ɪɨɞɚ�'HQGURFWRQXV�
ɩɪɟɞɩɨɱɢɬɚɥɢ� ɫɩɟɥɵɟ� ɤɪɭɩɧɵɟ�ɞɟɪɟɜɶɹ�ɢ� ɬɨɥɶɤɨ�
ɩɨɬɨɦ�ɡɚɫɟɥɹɥɢ�ɦɨɥɨɞɵɟ��ȼ������ɯ�ɝɝ��ɥɟɫɧɵɟ�ɷɧ�
ɬɨɦɨɥɨɝɢ� ɢ� ɥɟɫɨɜɨɞɵ� ɩɨɞɬɜɟɪɞɢɥɢ�� ɱɬɨ� ɞɟɪɟɜɶɹ��
ɪɚɫɬɭɳɢɟ� ɧɚ� ɧɟ� ɜɩɨɥɧɟ� ɩɨɞɯɨɞɹɳɢɯ� ɭɱɚɫɬɤɚɯ��
ɩɨɞɜɟɪɠɟɧɵ�ɛɨɥɶɲɟɦɭ�ɪɢɫɤɭ�ɧɚɩɚɞɟɧɢɹ�ɤɨɪɨɟɞɨɜ�
ɢɡ�ɡɚ� ɬɨɝɨ�� ɱɬɨ� ɩɥɨɯɢɟ� ɭɫɥɨɜɢɹ� ɩɪɨɢɡɪɚɫɬɚɧɢɹ�
ɫɧɢɠɚɥɢ�ɢɯ�ɫɩɨɫɨɛɧɨɫɬɶ�ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ�ɧɚɫɟɤɨ�
ɦɵɦ�>�@�

ɏɨɩɤɢɧɫ� ɜɵɞɜɢɧɭɥ� ©ɩɪɨɰɟɧɬɧɵɣ� ɩɪɢɧɰɢɩª�
�SHUFHQWDJH�SULQFLSOH��ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɱɢɫɥɟɧɧɨɫɬɢ�
ɤɨɪɨɟɞɨɜ�� ɫɭɬɶ� ɤɨɬɨɪɨɝɨ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɫɥɟɞɭ�
ɸɳɟɦ�� ɑɬɨɛɵ� ɭɫɩɟɲɧɨ� ɧɚɩɚɞɚɬɶ� ɧɚ� ɡɞɨɪɨɜɵɟ�
ɞɟɪɟɜɶɹ��ɤɨɪɨɟɞɵ�ɞɨɥɠɧɵ�ɧɚɯɨɞɢɬɶɫɹ�ɜ�ɛɨɥɶɲɢɯ�
ɤɨɥɢɱɟɫɬɜɚɯ�� ȿɫɥɢ� ɢɯ� ɱɢɫɥɟɧɧɨɫɬɶ� ɭɦɟɧɶɲɢɬɶ� ɢ�
ɞɟɪɠɚɬɶ�ɧɚ�ɭɪɨɜɧɟ�ɧɢɠɟ�ɬɪɟɛɭɸɳɟɝɨɫɹ�ɞɥɹ�ɝɢɛɟ�
ɥɢ� ɞɟɪɟɜɶɟɜ�� ɬɨ� ɤɨɪɨɟɞɵ� ɧɟ� ɛɭɞɭɬ� ɩɪɟɞɫɬɚɜɥɹɬɶ�
ɭɝɪɨɡɵ�� ȼ� ɫɥɭɱɚɟ� ɜɫɩɵɲɤɢ� ɦɚɫɫɨɜɨɝɨ� ɪɚɡɦɧɨ�
ɠɟɧɢɹ� ɞɨɫɬɚɬɨɱɧɨ� ɭɧɢɱɬɨɠɢɬɶ� ��±���� ɠɭɤɨɜ�
�ɱɬɨ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɷɤɜɢɜɚɥɟɧɬɧɨ�ɭɞɚɥɟɧɢɸ���±����
ɡɚɫɟɥɺɧɧɵɯ� ɞɟɪɟɜɶɟɜ��� ɱɬɨɛɵ� ɩɨɥɧɨɫɬɶɸ� ɤɨɧɬɪɨ�
ɥɢɪɨɜɚɬɶ�ɫɢɬɭɚɰɢɸ�>����������������@��Ɉɛ�ɨɫɬɚɜɲɢɯ�
ɫɹ�����ɩɨɩɭɥɹɰɢɢ��ɩɨ�ɦɧɟɧɢɸ�ɏɨɩɤɢɧɫɚ��ɞɨɥɠɧɵ�
ɛɵɥɢ�ɩɨɡɚɛɨɬɢɬɶɫɹ�ɟɫɬɟɫɬɜɟɧɧɵɟ�ɜɪɚɝɢ�ɤɨɪɨɟɞɨɜ�
ɢ� ɞɪɭɝɢɟ� ɮɚɤɬɨɪɵ�� ɇɟ� ɜɫɟ� ɭɱɺɧɵɟ� ɢ� ɩɪɚɤɬɢɤɢ�
ɩɪɢɧɹɥɢ� ɷɬɨɬ�ɩɪɨɰɟɧɬɧɵɣ�ɩɪɢɧɰɢɩ��Ɂɜɭɱɚɥɚ�ɨɬ�
ɤɪɵɬɚɹ�ɤɪɢɬɢɤɚ�ɜ�ɚɞɪɟɫ�ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɸɪɨ�
ɡɚ� ɟɝɨ� ɧɟɞɚɥɶɧɨɜɢɞɧɭɸ� ɩɨɥɢɬɢɤɭ� ɨɫɬɚɜɥɟɧɢɹ�
ɡɚɫɟɥɺɧɧɵɯ�ɞɟɪɟɜɶɟɜ�±�ɫɨɬɪɭɞɧɢɤɢ�Ʌɟɫɧɨɣ�ɫɥɭɠ�
ɛɵ� ɫɱɢɬɚɥɢ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɭɞɚɥɹɬɶ� ɜɫɟ� ������
ɋɩɨɪ� ɫɤɨɪɨ� ɪɚɡɜɢɥɫɹ� ɢ� ɜɧɭɬɪɢ� ɫɚɦɨɝɨ� ɛɸɪɨ�� ȼ�
ɚɩɪɟɥɟ������ɝ��ɪɭɤɨɜɨɞɢɬɟɥɶ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɵ�Ƚɟɧ�
ɪɢ� Ƚɪɷɣɜɫ� �+HQU\� *UDYHV�� ����±������ ɜɵɟɯɚɥ� ɢɡ�
ȼɚɲɢɧɝɬɨɧɚ��ɱɬɨɛɵ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɪɚɡɨɛɪɚɬɶɫɹ�
ɜ�ɫɭɳɧɨɫɬɢ�ɫɩɨɪɚ��ȿɝɨ�ɝɪɭɩɩɚ�ɧɟ�ɧɚɲɥɚ�ɧɢɱɟɝɨ�ɜ�
ɩɨɞɞɟɪɠɤɭ�ɤɪɢɬɢɤɢ�ɩɪɨɰɟɧɬɧɨɝɨ�ɩɪɢɧɰɢɩɚ��ɢ�ɨɧ�
ɩɨɡɠɟ�ɨɞɨɛɪɢɥ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ�
ɛɸɪɨ��ɇɚ�ɩɪɚɤɬɢɤɟ��ɨɞɧɚɤɨ��ɨɫɬɚɜɥɟɧɢɟ�ɱɚɫɬɢ�ɡɚ�
ɫɟɥɺɧɧɵɯ�ɞɟɪɟɜɶɟɜ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɦɟɪɨɩɪɢɹɬɢɣ�
ɩɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɸ�ɱɢɫɥɟɧɧɨɫɬɢ�ɤɨɪɨɟɞɨɜ�ɩɪɨɢɫ�
ɯɨɞɢɥɨ�ɫɚɦɨ�ɩɨ�ɫɟɛɟ��Ʉɚɤ�ɫɤɚɡɚɧɨ�Ⱦɠ��Ɇ��Ɇɢɥɥɟ�
ɪɨɦ�ɢ�Ɏ�ɉ��Ʉɢɧɨɦ�>����ɫ�����@��ɜ�ɫɥɭɱɚɟ�ɜɫɩɵɲɤɢ�
ɦɚɫɫɨɜɨɝɨ� ɪɚɡɦɧɨɠɟɧɢɹ� ɤɨɪɨɟɞɨɜ� ɜ�ɲɬɚɬɚɯ�Ɉɪɟ�
ɝɨɧ�ɢ�Ʉɚɥɢɮɨɪɧɢɹ�©ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɩɪɨɜɨɞɢɦɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�� ɱɚɫɬɶ� ɡɚɫɟɥɺɧɧɵɯ�
ɞɟɪɟɜɶɟɜ�ɧɟ�ɩɨɩɚɞɚɥɚ�ɜ�ɩɨɥɟ�ɡɪɟɧɢɹ��Ⱦɚɠɟ�ɩɪɢ�ɫɚ�
ɦɨɣ�ɬɳɚɬɟɥɶɧɨɣ�ɪɚɛɨɬɟ�ɛɵɥɨ�ɬɪɭɞɧɨ�ɨɛɧɚɪɭɠɢɬɶ�
ɢ�ɭɞɚɥɢɬɶ�ɛɨɥɟɟ�ɱɟɦ�����ɨɬ�ɢɯ�ɱɢɫɥɚª�

ȼ� ɋɒȺ� ����� ɝ�� ɛɵɥ� ©ɝɨɞɨɦ� ɩɨɠɚɪɨɜª� >��@��
Ɇɢɥɥɢɨɧɵ�ɚɤɪɨɜ�ɥɟɫɚ�ɧɚ�ɡɚɩɚɞɟ�ɋɒȺ�ɜɵɝɨɪɟɥɢ�

ɜ� ɬɟɱɟɧɢɟ� ɞɥɢɬɟɥɶɧɨɝɨ� ɡɚɫɭɲɥɢɜɨɝɨ� ɩɟɪɢɨɞɚ��
Ⱦɟɫɹɬɤɢ� ɥɸɞɟɣ� ɩɨɝɢɛɥɢ��ɗɬɢ� ɫɨɛɵɬɢɹ� ɢɡɦɟɧɢɥɢ�
ɜɡɝɥɹɞɵ� ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɢ� ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ�
ɨɪɝɚɧɢɡɚɰɢɣ� ɧɚ� ɥɟɫɧɵɟ� ɩɨɠɚɪɵ�� ɇɟɡɚɞɨɥɝɨ� ɞɨ�
ɧɢɯ�Ʌɟɫɧɚɹ�ɫɥɭɠɛɚ�ɩɨɞ�ɪɭɤɨɜɨɞɫɬɜɨɦ�Ƚ��ɉɢɧɱɨɬɚ�
ɫɬɚɥɚ� ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɜɡɝɥɹɞɨɜ�
ɧɚ� ɜɟɞɟɧɢɟ� ɥɟɫɧɨɝɨ� ɯɨɡɹɣɫɬɜɚ�� Ɍɨ� ɟɫɬɶ�� ɫɱɢɬɚɥɢ��
ɱɬɨ� ɜɫɟ� ɛɢɨɬɢɱɟɫɤɢɟ� ɢ� ɚɛɢɨɬɢɱɟɫɤɢɟ� ɮɚɤɬɨɪɵ��
ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ� ɧɚ� ɥɟɫ�� ɹɜɥɹɸɬɫɹ� ɱɚɫɬɶɸ� ɟɝɨ�
ɫɭɳɟɫɬɜɨɜɚɧɢɹ�� ɂ� ɱɬɨ� ɧɚɫɟɤɨɦɵɟ� ɢɥɢ� ɩɨɠɚɪɵ�
ɦɨɝɭɬ� ɭɧɢɱɬɨɠɢɬɶ� ɞɟɪɟɜɶɹ� ɧɚ� ɫɨɬɧɹɯ� ɢɥɢ� ɬɵɫɹ�
ɱɚɯ�ɚɤɪɨɜ��ɧɨ�ɩɨ�ɛɨɥɶɲɨɦɭ�ɫɱɺɬɭ�ɨɧɢ�ɨɛɵɱɧɨ�ɧɟ�
ɨɩɭɫɬɨɲɚɸɬ� ɥɟɫɚ�� Ɉɞɧɚɤɨ� ɩɨɫɥɟ� ����� ɝ�� ɩɨɠɚɪɵ�
ɢ� ɧɟɩɪɢɟɦɥɟɦɵɟ� ɩɨɬɟɪɢ�� ɤ� ɤɨɬɨɪɵɦ� ɨɧɢ� ɩɪɢ�
ɜɟɥɢ�� ɫɬɚɥɢ� ɢɦɟɬɶ� ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɜ�
ɩɪɨɰɟɫɫɟ� ɩɥɚɧɢɪɨɜɚɧɢɹ�� ɫɨɫɬɚɜɥɟɧɢɹ� ɛɸɞɠɟɬɚ�
ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚɰɢɨɧɚɥɶɧɵɦɢ� ɥɟɫɚɦɢ�� ɏɨɩɤɢɧɫ�
ɠɟ��ɢɞɹ�ɩɪɨɬɢɜ�ɬɟɱɟɧɢɹ��ɨɬɜɚɠɧɨ�ɭɬɜɟɪɠɞɚɥ��ɱɬɨ�
ɤɨɦɩɥɟɤɫɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ� ɢ�
ɛɨɥɟɡɧɟɣ� ɟɠɟɝɨɞɧɨ� ɜɵɡɵɜɚɟɬ� ɛɨɥɟɟ� ɦɚɫɲɬɚɛɧɭɸ�
ɝɢɛɟɥɶ� ɥɟɫɨɜ�� ɱɟɦ� ɨɞɢɧ� ɚɧɨɦɚɥɶɧɨ� ɩɨɠɚɪɨɨɩɚɫ�
ɧɵɣ�ɫɟɡɨɧ�

ɋɢɬɭɚɰɢɹ� ɫ� ɤɨɪɨɟɞɚɦɢ� ɧɚ� ɫɟɜɟɪɨ�ɜɨɫɬɨɤɟ�
Ɉɪɟɝɨɧɚ�ɫɵɝɪɚɥɚ�ɧɚ�ɪɭɤɭ�ɏɨɩɤɢɧɫɭ��Ƚɥɚɜɧɵɦ�ɨɛ�
ɪɚɡɨɦ�ɜɫɥɟɞɫɬɜɢɟ�ɬɨɝɨ��ɱɬɨ�ɨɧ�©ɛɢɥ�ɜ�ɛɚɪɚɛɚɧɵª��
ɩɟɪɫɨɧɚɥ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɵ�ɢ�ɱɚɫɬɧɵɟ�ɥɟɫɨɜɥɚɞɟɥɶ�
ɰɵ� ɭɡɧɚɥɢ�� ɱɬɨ� ɜ� Ɉɬɞɟɥɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɥɟɫɧɵɯ�
ɧɚɫɟɤɨɦɵɯ� ɟɫɬɶ� ɫɩɟɰɢɚɥɢɫɬɵ�� ɤɨɬɨɪɵɟ� ɝɨɬɨɜɵ�
ɩɨɦɨɱɶ�ɢɦ�ɜ�ɛɨɪɶɛɟ�ɫ�ɭɝɪɨɡɨɣ�ɜɫɩɵɲɤɢ�ɦɚɫɫɨɜɨ�
ɝɨ�ɪɚɡɦɧɨɠɟɧɢɹ�ɤɨɪɨɟɞɨɜ��ɑɚɫɬɧɵɟ�ɫɨɛɫɬɜɟɧɧɢɤɢ�
ɩɪɨɫɢɥɢ�ɩɪɚɜɢɬɟɥɶɫɬɜɨ�ɫɞɟɥɚɬɶ�ɱɬɨ�ɧɢɛɭɞɶ��ɱɬɨ�
ɛɵ� ɭɦɟɧɶɲɢɬɶ� ɢɥɢ� ɨɫɬɚɧɨɜɢɬɶ� ɝɢɛɟɥɶ� ɞɟɪɟɜɶɟɜ��
Ɋɹɞɨɜɵɟ�ɫɨɬɪɭɞɧɢɤɢ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɵ�ɬɚɤɠɟ�ɛɵɥɢ�
ɨɛɟɫɩɨɤɨɟɧɵ�ɢ�ɨɛɪɚɳɚɥɢɫɶ� ɡɚ�ɩɨɦɨɳɶɸ��Ɉɞɧɚɤɨ�
ɜɵɫɨɤɨɩɨɫɬɚɜɥɟɧɧɵɦ�ɫɨɬɪɭɞɧɢɤɚɦ�Ʌɟɫɧɨɣ�ɫɥɭɠ�
ɛɵ� ɧɟ� ɨɱɟɧɶ�ɬɨ� ɯɨɬɟɥɨɫɶ� ɨɬɜɥɟɤɚɬɶ� ɫɪɟɞɫɬɜɚ� ɨɬ�
ɛɨɪɶɛɵ�ɫ�ɥɟɫɧɵɦɢ�ɩɨɠɚɪɚɦɢ�ɧɚ�ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ�
ɤɨɪɨɟɞɚɦ�

ɏɨɩɤɢɧɫ� ɧɟ� ɫɬɟɫɧɹɥɫɹ� ɩɪɨɩɚɝɚɧɞɢɪɨɜɚɬɶ� ɢ�
ɜɧɟɞɪɹɬɶ� ɫɜɨɢ� ɜɡɝɥɹɞɵ��ȼ�ɦɚɪɬɟ� ����� ɝ�� ɨɧ� ɩɨɫɟ�
ɬɢɥ� ɫɟɜɟɪɨ�ɜɨɫɬɨɱɧɭɸ� ɱɚɫɬɶ� ɲɬɚɬɚ� Ɉɪɟɝɨɧ�� ɝɞɟ�
ɨɛɫɭɠɞɚɥ� ɫɜɨɢ� ɝɪɚɧɞɢɨɡɧɵɟ� ɩɥɚɧɵ� ɩɨ� ɛɨɪɶɛɟ� ɫ�
ɧɚɫɟɤɨɦɵɦɢ�ɫɨ�ɜɫɟɦɢ��ɤɬɨ�ɛɵɥ�ɝɨɬɨɜ�ɟɝɨ�ɜɵɫɥɭ�
ɲɚɬɶ��ɜɤɥɸɱɚɹ�ɨɛɳɟɫɬɜɟɧɧɵɟ�ɫɨɛɪɚɧɢɹ�ɜ�Ȼɟɣɤɟɪ�
ɋɢɬɢ��ɢ�ɧɚɱɚɥ�ɚɝɢɬɢɪɨɜɚɬɶ�ɡɚ�ɜɵɞɟɥɟɧɢɟ�ɚɫɫɢɝɧɨ�
ɜɚɧɢɣ��ɏɨɩɤɢɧɫ�ɞɚɠɟ�ɪɚɡɞɚɜɚɥ�ɥɢɫɬɨɜɤɢ��ɜ�ɤɨɬɨ�
ɪɵɯ�ɜɵɪɚɠɚɥ�ɫɜɨɢ�ɜɡɝɥɹɞɵ�ɩɨ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ�
ɜɨɩɪɨɫɭ�

ɏɨɩɤɢɧɫ� ɛɵɥ� ɪɟɲɢɬɟɥɶɧɵɦ� ɱɟɥɨɜɟɤɨɦ� ɢ�
ɧɚɫɬɚɢɜɚɥ� ɧɚ� ɬɨɦ�� ɱɬɨɛɵ� ɫɨɬɪɭɞɧɢɤɢ� ɗɧɬɨɦɨ�
ɥɨɝɢɱɟɫɤɨɝɨ� ɛɸɪɨ� ɧɟɫɥɢ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ�
ɩɪɨɟɤɬɵ�ɩɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɸ�ɱɢɫɥɟɧɧɨɫɬɢ�ɥɟɫɧɵɯ�
ɧɚɫɟɤɨɦɵɯ� ɧɚ� ɮɟɞɟɪɚɥɶɧɵɯ� ɡɟɦɥɹɯ�� ɇɟɤɨɬɨɪɵɟ�
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ɫɨɬɪɭɞɧɢɤɢ� Ʌɟɫɧɨɣ� ɫɥɭɠɛɵ� ɞɚɠɟ� ɜɨɡɦɭɳɚɥɢɫɶ�
ɷɬɢɦ� ɜɬɨɪɠɟɧɢɟɦ� ɧɟɥɟɫɨɜɨɞɨɜ� ɜ� ɫɜɨɸ� ɫɮɟɪɭ� ɞɟ�
ɹɬɟɥɶɧɨɫɬɢ�� Ɉɞɧɚɤɨ� ɏɨɩɤɢɧɫ� ɫɬɪɟɦɢɥɫɹ� ɤ� ɬɨɦɭ��
ɱɬɨɛɵ� ɡɚ� ɤɚɠɞɵɣ� ɩɪɨɟɤɬ� ɨɬɜɟɱɚɥ� ɬɨɥɶɤɨ� ɨɞɢɧ�
ɬɟɯɧɢɱɟɫɤɢɣ� ɷɤɫɩɟɪɬ�� ɢ� ɱɬɨɛɵ� ɷɬɨɬ� ɱɟɥɨɜɟɤ� ɛɵɥ�
ɷɧɬɨɦɨɥɨɝɨɦ�� ɏɨɩɤɢɧɫ� ɬɚɤɠɟ� ɛɵɥ� ɬɜɺɪɞɨ� ɭɛɟɠ�
ɞɺɧ��ɱɬɨ�ɩɟɪɫɨɧɚɥ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɵ��ɭɱɚɫɬɜɭɸɳɢɣ�
ɜ� ɥɟɫɨɡɚɳɢɬɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɹɯ�� ɞɨɥɠɟɧ� ɢɦɟɬɶ�
ɜɵɫɨɤɭɸ� ɤɜɚɥɢɮɢɤɚɰɢɸ�� ɨɫɬɚɜɚɬɶɫɹ� ɜ� ɩɪɨɟɤɬɟ� ɜ�
ɬɟɱɟɧɢɟ� ɜɫɟɝɨ� ɫɪɨɤɚ� ɢ� ɧɟ� ɨɬɜɥɟɤɚɬɶɫɹ� ɧɚ� ɞɪɭɝɢɟ�
ɞɟɥɚ��Ɋɟɝɭɥɢɪɨɜɚɧɢɟ�ɱɢɫɥɟɧɧɨɫɬɢ�ɤɨɪɨɟɞɨɜ�ɜ� ɫɟ�
ɜɟɪɨ�ɜɨɫɬɨɱɧɨɦ� Ɉɪɟɝɨɧɟ� ɡɚɜɟɪɲɢɥɨɫɶ� ɭɫɩɟɲɧɨ��
ɧɚɛɥɸɞɚɥɨɫɶ� ɭɦɟɧɶɲɟɧɢɟ� ɝɢɛɟɥɢ� ɞɟɪɟɜɶɟɜ� ɨɬ�
ɤɨɪɨɟɞɨɜ�� ɇɨ�� ɩɨɠɚɥɭɣ�� ɫɚɦɵɦ� ɜɚɠɧɵɦ� ɢɬɨɝɨɦ�
ɫɬɚɥɚ�ɞɟɦɨɧɫɬɪɚɰɢɹ� ɬɨɝɨ�� ɱɬɨ�ɱɚɫɬɧɵɟ�ɫɨɛɫɬɜɟɧ�
ɧɢɤɢ�� Ʌɟɫɧɚɹ� ɫɥɭɠɛɚ� ɢ� ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɟ� ɛɸɪɨ�
ɦɨɝɭɬ� ɪɚɛɨɬɚɬɶ� ɜɦɟɫɬɟ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɨɛɳɟɣ�
ɰɟɥɢ��ɚ�ɜ�ɩɪɨɰɟɫɫɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɛɵɥɚ�ɫɨɡɞɚɧɚ�
ɦɨɞɟɥɶ�ɞɥɹ�ɛɭɞɭɳɢɯ�ɩɪɨɟɤɬɨɜ�ɥɟɫɨɡɚɳɢɬɵ�

Ʌɟɫɧɵɟ�ɷɧɬɨɦɨɥɨɝɢ�ɋɒȺ�ɜɵɪɚɠɚɥɢ�ɨɡɚɛɨɱɟɧ�
ɧɨɫɬɶ�ɜɪɟɞɨɧɨɫɧɨɫɬɶɸ�ɧɚɫɟɤɨɦɵɯ�ɢ�ɭɬɜɟɪɠɞɚɥɢ��
ɱɬɨ� ɨɧɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɬɚɤɭɸ�ɠɟ� ɭɝɪɨɡɭ� ɤɚɤ� ɩɨ�
ɠɚɪɵ��ɏɨɩɤɢɧɫ�ɩɪɢɞɟɪɠɢɜɚɥɫɹ�ɬɚɤɨɝɨ�ɠɟ�ɦɧɟɧɢɹ�
ɜ�ɨɬɧɨɲɟɧɢɢ�ɤɨɪɨɟɞɨɜ��ɏɨɩɤɢɧɫ�ɨɫɧɨɜɵɜɚɥ�ɫɜɨɢ�

ɢɞɟɢ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɱɢɫɥɟɧɧɨ�
ɫɬɢ� ɧɚɫɟɤɨɦɵɯ� ɧɚ� ɠɟɥɚɧɢɢ� ɪɚɛɨɬɧɢɤɨɜ� ɥɟɫɧɨɝɨ�
ɯɨɡɹɣɫɬɜɚ� ɫɨɡɞɚɬɶ�©ɷɮɮɟɤɬɢɜɧɵɣ�ɥɟɫª�ɢ�ɞɨɤɚɡɵ�
ɜɚɥ� ɜɚɠɧɨɫɬɶ� ɷɬɨɝɨ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ��ɩɨɞɱɺɪɤɢɜɚɹ�
ɫɜɹɡɶ� ɦɟɠɞɭ� ɡɞɨɪɨɜɵɦ� ɥɟɫɨɦ� ɢ� ɷɮɮɟɤɬɢɜɧɵɦ�
ɩɪɨɢɡɜɨɞɫɬɜɨɦ� ɞɪɟɜɟɫɢɧɵ�� ɉɪɢɜɟɞɺɧɧɨɟ� ɧɢɠɟ�
ɲɭɬɨɱɧɨɟ� ɫɬɢɯɨɬɜɨɪɟɧɢɟ� ɧɟɢɡɜɟɫɬɧɨɝɨ� ɚɜɬɨɪɚ� 
>��@� ɩɨɤɚɡɵɜɚɟɬ� ɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ� ɗɧɬɨɦɨɥɨɝɢ�
ɱɟɫɤɢɦ�ɛɸɪɨ�ɢ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɨɣ�ɋɒȺ�ɩɨ�ɜɨɩɪɨɫɭ�
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɱɢɫɥɟɧɧɨɫɬɢ�ɤɨɪɨɟɞɨɜ�

ȼ������ɯ�ɝɝ��ɏɨɩɤɢɧɫ�ɜɵɞɜɢɧɭɥ�©ɩɪɢɧɰɢɩ�ɜɵ�
ɛɨɪɚ�ɧɚɫɟɤɨɦɵɦɢ�ɪɚɫɬɟɧɢɣ�ɯɨɡɹɟɜª��KRVW�VHOHFWLRQ�
SULQFLSOH��>�����������������@��ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɤɨɬɨ�
ɪɵɦ�ɜɡɪɨɫɥɵɟ�ɧɚɫɟɤɨɦɵɟ�ɩɪɟɞɩɨɱɢɬɚɸɬ�ɩɢɬɚɬɶɫɹ�
ɢ� �ɢɥɢ�� ɪɚɡɦɧɨɠɚɬɶɫɹ� ɧɚ� ɬɟɯ� ɜɢɞɚɯ� ɪɚɫɬɟɧɢɣ�� ɧɚ�
ɤɨɬɨɪɵɯ�ɫɚɦɢ�ɪɚɡɜɢɜɚɥɢɫɶ�ɞɨ�ɫɬɚɞɢɢ�ɢɦɚɝɨ��ɏɨɩ�
ɤɢɧɫ� ɫɱɢɬɚɥ�� ɱɬɨ� ɤɨɪɨɟɞɵ�� ɨɛɢɬɚɸɳɢɟ� ɞɥɢɬɟɥɶ�
ɧɨɟ�ɜɪɟɦɹ�ɜ�ɞɚɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɧɚ�ɨɞɧɨɦ�ɜɢɞɟ�ɫɨ�
ɫɧɵ��ɧɟ�ɩɟɪɟɣɞɭɬ�ɧɚ�ɞɪɭɝɨɣ�ɜɢɞ�ɷɬɨɣ�ɠɟ�ɩɨɪɨɞɵ��
ɞɚɠɟ�ɟɫɥɢ�ɢɯ�ɞɪɟɜɨɫɬɨɢ�ɫɨɫɟɞɫɬɜɭɸɬ�ɢɥɢ�ɪɚɫɬɭɬ�
ɜɩɟɪɟɦɟɲɤɭ��Ɉɩɵɬ� ɢ� ɛɨɥɟɟ� ɩɨɡɞɧɢɟ� ɧɚɛɥɸɞɟɧɢɹ�
ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɜ�ɷɬɨɦ�ɩɪɢɧɰɢɩɟ�ɟɫɬɶ�ɫɦɵɫɥ��ɯɨɬɹ�
ɟɝɨ�ɡɧɚɱɟɧɢɟ�ɧɟ�ɫɥɟɞɭɟɬ�ɩɪɟɭɜɟɥɢɱɢɜɚɬɶ�

К 155-летию со дня рождения  Э.Д. Хопкинса (1857–1948)

:KDWHYHU�NLOOHG�WKDW�PRQVWHU�SLQH
:KRVH�EUDQFKHV�SLHUFHG�WKH�FORXGV�VR�¿�QH"
$VN�'RFWRU�*UDYHV��KH�KHUGV�WKH�WUHHV�
3HUKDSV�LW�LV�DQ�H[WUD�IUHH]H�

³)UHH]H�QRWKLQJ´�'RFWRU�*UDYHV¶�UHSO\
³,W¶V�¿�UH�WKDW�NLOOV�DOO�WUHHV�WKDW�GLH
([FHSW�D�IHZ�WKDW�OXPEHU�MDFNV
0D\�PXUGHU�ZLWK�WKH�VDZ�DQG�D[H�´

³)LUH�QHYHU�NLOOHG�WKDW�IRUHVW�WUHH´
6D\V�'RFWRU�+RSNLQV��³<RX�KHDU�PH�
%XJV�NLOOHG�WKDW�WUHH��VRQ��GRQ¶W�,�NQRZ
0\�SULQWHG�ERRNV�KDYH�WROG�\RX�VR�
)RU�\HDUV�,¶YH�ZDUQHG�\RX�EXJV�ZHUH�EDG
%XW�\RX�KDYH�MXVW�EHHQ�¿�UH�PDG�
7UHHV�NLOOHG�E\�EXJV�LQ�WZHQW\�\HDUV�
9DOXH�RQH�ELOOLRQ�GROODUV�LW�DSSHDUV�
)URP�+RSNLQV¶V�EXOOHWLQ�HLJKW�WKUHH
3DJH�IRXU�,�QDPH�DV�UHIHUHH�´

7KXV�*UDYHV�DQG�+RSNLQV�GRQ¶W�DJUHH
2Q�ZKDW�RU�ZKR�NLOOHG�WKDW�ELJ�WUHH�
%XW�VWLOO�WKH�EXJV�JURZ�IDW�DQG�VWURQJ
1R�PDWWHU�ZKLFK�LV�ULJKW�RU�ZURQJ�

Ʉɚɤɨɣ�ɠɟ�ɜɫɺ�ɬɚɤɢ�ɧɟɞɭɝ
ɋɝɭɛɢɥ�ɫɨɫɧɭ�ɛɨɥɶɲɭɸ�ɜɞɪɭɝ"
ȼɨɬ�ɞɨɤɬɨɪ�Ƚɪɷɣɜɫ��ɥɟɫɧɨɣ�ɡɧɚɬɨɤ�
ȿɝɨ�ɫɩɪɨɫɢ��ɱɬɨɛɵ�ɩɨɦɨɝ
ɇɚɣɬɢ�ɨɬɜɟɬ�ɧɚ�ɧɚɲ�ɜɨɩɪɨɫ�
±�ȼɨɡɦɨɠɧɨ��ɫɢɥɶɧɵɣ�ɛɵɥ�ɦɨɪɨɡ"

±�ɇɟɬ��ɧɟ�ɦɨɪɨɡ��±�ɞɚɥ�Ƚɪɷɣɜɫ�ɨɬɜɟɬ�
±�ɉɨɠɚɪɵ�ɝɭɛɹɬ�ɦɧɨɝɨ�ɥɟɬ
Ⱦɟɪɟɜɶɹ��ɢɫɤɥɸɱɚɹ�ɬɟ�
Ʉɨɬɨɪɵɦ�ɜ�ɬɪɭɞɧɨɣ�ɢɯ�ɫɭɞɶɛɟ
ɀɢɡɧɶ�ɡɚɜɟɪɲɢɬɶ�ɩɪɢɞɺɬ�ɩɨɪɚ
Ʌɢɲɶ�ɨɬ�ɩɢɥɵ�ɢ�ɬɨɩɨɪɚ�

ɇɨ�ɞɨɤɬɨɪ�ɏɨɩɤɢɧɫ�ɜɨɡɪɚɡɢɥ�
±�Ⱦɟɪɟɜɶɹ�ɷɬɢ�ɠɭɤ�ɭɛɢɥ�
Ɋɚɫɩɪɨɫɬɪɚɧɢɥɫɹ�ɤɨɪɨɟɞ�
Ⱦɟɪɟɜɶɹ�ɫɨɯɧɭɬ�ɞɜɚɞɰɚɬɶ�ɥɟɬ�
Ȼɨɥɶɲɨɟ�ɛɟɞɫɬɜɢɟ�ɜ�ɫɬɪɚɧɟ�
Ⱥ�ɜɵ�ɬɜɟɪɞɢɬɟ�ɨɛ�ɨɝɧɟ�
ɋɵɧɨɤ��ɬɵ�ɪɚɡɜɟ�ɧɟ�ɱɢɬɚɥ"
Ɉɛ�ɷɬɨɦ�ɹ�ɭɠɟ�ɩɢɫɚɥ�
ɂ�ɜ�ɛɸɥɥɟɬɟɧɟ�ɜɨɫɟɦɶ�ɬɪɢ
Ɍɵ�ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ�ɫɦɨɬɪɢ�

Ɍɚɤ�Ƚɪɷɣɜɫ�ɢ�ɏɨɩɤɢɧɫ�ɫɩɨɪ�ɜɟɥɢ�
ɇɨ�ɤ�ɫɨɝɥɚɲɟɧɶɸ�ɧɟ�ɩɪɢɲɥɢ
ȼ�ɜɨɩɪɨɫɟ��ɤɬɨ�ɫɝɭɛɢɥ�ɫɨɫɧɭ�
Ɋɟɦɚɪɤɭ�ɧɚɞɨ�ɞɚɬɶ�ɨɞɧɭ�
ɉɨɤɭɞɚ�ɠɭɤ�ɫɢɥɺɧ��ɡɞɨɪɨɜ�±
ɇɟɜɚɠɧɨ��ɤɬɨ�ɛɵɥ�ɩɪɚɜ�ɢɡ�ɞɨɤɬɨɪɨɜ���ȼɨɥɶɧɵɣ�ɩɟɪɟɜɨɞ�ɫ�ɚɧɝɥɢɣɫɤɨɝɨ�ɹɡɵɤɚ�Ɋ�ȼ��ȼɥɚɫɨɜɚ�
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Ɇɧɨɝɢɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɢ� ɩɨɞɜɟɪɝɚɥɢ� ɫɨɦɧɟɧɢɸ�
ɷɬɭ�ɬɟɨɪɢɸ�ɏɨɩɤɢɧɫɚ��ɨɞɧɚɤɨ�ɢɧɬɟɪɟɫ�ɤ�ɞɚɧɧɨɦɭ�
ɜɨɩɪɨɫɭ�ɨɫɬɚɺɬɫɹ��ɩɨɫɤɨɥɶɤɭ�ɜɪɟɦɹ�ɨɬ�ɜɪɟɦɟɧɢ�ɤ�
ɧɟɦɭ�ɜɨɡɜɪɚɳɚɸɬɫɹ�ɞɚɠɟ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɫɬɚɬɶɹɯ�
ɢ� ɞɢɫɫɟɪɬɚɰɢɹɯ�� ɂɯ� ɚɜɬɨɪɵ� ɩɵɬɚɸɬɫɹ� ɷɤɫɩɟɪɢ�
ɦɟɧɬɚɥɶɧɵɦ� ɩɭɬɺɦ� ɧɚ� ɪɚɡɧɵɯ� ɜɢɞɚɯ� ɧɚɫɟɤɨɦɵɯ�
ɩɪɨɜɟɪɢɬɶ� ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ� ɩɪɟɞɩɨɥɨɠɟɧɢɹ�
ɚɦɟɪɢɤɚɧɫɤɨɝɨ� ɭɱɺɧɨɝɨ�� ɇɟɤɨɬɨɪɵɟ� ɡɚɝɨɥɨɜɤɢ�
ɝɨɜɨɪɹɬ� ɫɚɦɢ� ɡɚ� ɫɟɛɹ�� ©ɉɪɢɧɰɢɩ�ɏɨɩɤɢɧɫɚ�� ɟɳɺ�
ɨɞɢɧ� ɝɜɨɡɞɶ� ɜ� ɤɪɵɲɤɭ� ɝɪɨɛɚª�� ©ɀɢɡɧɶ�ɢ� ɫɦɟɪɬɶ�
ɩɪɢɧɰɢɩɚ�ɏɨɩɤɢɧɫɚª�

ȼ������ɝ��ɏɨɩɤɢɧɫ�ɩɪɟɞɩɪɢɧɹɥ�ɩɨɩɵɬɤɭ�ɫɨɡɞɚɬɶ�
Ɉɛɳɟɫɬɜɨ� ɫɨɞɟɣɫɬɜɢɹ� ɪɚɡɜɢɬɢɸ� ɥɟɫɧɨɣ� ɷɧɬɨɦɨ�
ɥɨɝɢɢ�ɜ�Ⱥɦɟɪɢɤɟ��7KH�6RFLHW\�IRU�$GYDQFHPHQW�RI�
)RUHVW�(QWRPRORJ\�LQ�$PHULFD���Ɉɛɫɭɠɞɚɥɢɫɶ�ɩɪɨ�
ɰɟɞɭɪɵ�ɟɠɟɝɨɞɧɵɯ�ɫɨɛɪɚɧɢɣ��ɫɨɫɬɚɜ�ɪɭɤɨɜɨɞɫɬɜɚ�
�ɩɪɟɡɢɞɟɧɬ� ±� ɏɨɩɤɢɧɫ�� ɢ� ɞɪɭɝɢɟ� ɜɨɩɪɨɫɵ�� ɧɨ� ɜ�
ɩɨɫɥɟɞɭɸɳɢɟ� ɝɨɞɵ� ɭɩɨɦɢɧɚɧɢɹ� ɨɛ� ɨɛɳɟɫɬɜɟ� ɧɟ�
ɛɵɥɨ��ɏɨɬɹ�ɩɪɨɟɤɬ�ɭɦɟɪ�ɩɪɢ�ɪɨɠɞɟɧɢɢ��ɨɧ�ɞɟɦɨɧ�
ɫɬɪɢɪɨɜɚɥ��ɱɬɨ�ɏɨɩɤɢɧɫ�ɢ�ɟɝɨ�ɫɨɬɪɭɞɧɢɤɢ�ɜɢɞɟɥɢ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦ�ɫɨɨɛɳɟɫɬɜɟ��
ɨɛɴɟɞɢɧɹɸɳɟɦ�ɥɸɞɟɣ�ɢɯ�ɤɪɭɝɚ�>��@�

ɗɧɬɨɦɨɥɨɝ� ɏɨɩɤɢɧɫ� ɨɩɢɫɚɥ� ɨɤɨɥɨ� ���� ɜɢɞɨɜ�

ɤɨɪɨɟɞɨɜ��ɩɪɢɦɟɪɧɨ�����ɢɡ�ɧɢɯ�ɩɨɡɞɧɟɟ�ɫɜɟɞɟɧɵ�
ɜ� ɫɢɧɨɧɢɦɵ�� >��� ���� ��@�� Ʉ� ɯɨɡɹɣɫɬɜɟɧɧɨ� ɡɧɚɱɢ�
ɦɵɦ� ɜɢɞɚɦ� ɨɬɧɨɫɹɬɫɹ� 'HQGURFWRQXV� SRQGHURVDH�
ɢ�'�� SVHXGRWVXJDH�+RSNLQV�� ������ȼ� ɱɟɫɬɶ� ɫɚɦɨɝɨ�
ɏɨɩɤɢɧɫɚ�ɧɚɡɜɚɧɨ�ɧɟɫɤɨɥɶɤɨ�ɜɢɞɨɜ�ɤɨɪɨɟɞɨɜ�

Ɉɞɧɨɣ� ɢɡ� ɫɢɥɶɧɵɯ� ɫɬɨɪɨɧ� ɏɨɩɤɢɧɫɚ� ɛɵɥɨ�
ɩɨɛɭɠɞɟɧɢɟ� ɫɜɨɢɯ� ɫɨɬɪɭɞɧɢɤɨɜ� ɤɚɤ� ɦɨɠɧɨ� ɛɵ�
ɫɬɪɟɟ�ɩɭɛɥɢɤɨɜɚɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ��Ɉɧ��
ɜɢɞɢɦɨ�� ɩɨɥɚɝɚɥ�� ɱɬɨ� ɷɧɬɨɦɨɥɨɝɢɹ� ɦɨɠɟɬ� ɛɵɬɶ�
ɛɟɫɩɨɥɟɡɧɨɣ� ɞɥɹ� ɩɪɚɤɬɢɤɢ�� ɟɫɥɢ� ɢɧɮɨɪɦɚɰɢɹ�
ɧɟɞɨɫɬɭɩɧɚ�� ɉɪɢɦɟɪɨɦ� ɫɥɭɠɢɥɢ� ɟɝɨ� ɦɧɨɝɨɱɢɫ�
ɥɟɧɧɵɟ� ɢ� ɚɤɬɭɚɥɶɧɵɟ� ɩɟɱɚɬɧɵɟ� ɪɚɛɨɬɵ� >���� ����
��@��ɏɨɩɤɢɧɫ�ɨɩɭɛɥɢɤɨɜɚɥ�ɛɨɥɟɟ�����ɪɚɛɨɬ�>��@�ɩɨ�
ɫɟɥɶɫɤɨɦɭ� ɯɨɡɹɣɫɬɜɭ�� ɷɧɬɨɦɨɥɨɝɢɢ�� ɦɟɪɚɦ� ɪɟɝɭ�
ɥɢɪɨɜɚɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ� ɯɨɡɹɣɫɬɜɟɧɧɨ� ɡɧɚɱɢɦɵɯ�
ɧɚɫɟɤɨɦɵɯ�ɢ�ɛɢɨɤɥɢɦɚɬɨɥɨɝɢɢ��Ɉɫɧɨɜɧɵɟ�ɢɡ�ɧɢɯ�
ɩɟɪɟɱɢɫɥɟɧɵ�ɧɢɠɟ�

���)RUHVW�DQG�VKDGH�WUHH�LQVHFWV��,,��%ODFN�VSUXFH��3UHOLPLQDU\�UHSRUW����:HVW�9LUJLQLD�$JULF��([S��6WDWLRQ��
%XOO������������3����±����
��� &DWDORJXH� RI� :HVW� 9LUJLQLD� 6FRO\WLGDH� DQG� WKHLU� HQHPLHV�� ZLWK� OLVW� RI� WUHHV� DQG� VKUXEV� DWWDFNHG� ���
:HVW�9LUJLQLD�$JULF��([S��6WDWLRQ��%XOO������������3�����±����
���&DWDORJXH�RI�:HVW�9LUJLQLD�IRUHVW�DQG�VKDGH�WUHH�LQVHFWV����:HVW�9LUJLQLD�$JULF��([S��6WDWLRQ��%XOO������
������3�����±����
���%ODFN�KROHV�LQ�ZRRG����:HVW�9LUJLQLD�$JULF��([S��6WDWLRQ��%XOO������������3�����±����
���3UHOLPLQDU\�UHSRUW�RQ�WKH�LQVHFW�HQHPLHV�RI�IRUHVWV�LQ�WKH�1RUWKZHVW����86'$��'LY��(QWRPRO���QHZ�VHULHV��
%XOO���������������S�
���5HSRUW�RQ�LQYHVWLJDWLRQV�WR�GHWHUPLQH�WKH�FDXVH�RI�XQKHDOWK\�FRQGLWLRQV�RI�WKH�VSUXFH�DQG�SLQH�IURP�
�������������:HVW�9LUJLQLD�$JULF��([S��6WDWLRQ��%XOO������������3�����±����
���,QVHFW�HQHPLHV�RI�WKH�VSUXFH�LQ�WKH�1RUWKHDVW����86'$��'LY��(QWRPRO���QHZ�VHULHV��%XOO���������������S�
���,QVHFW�HQHPLHV�RI�WKH�SLQH�LQ�WKH�%ODFN�+LOOV�)RUHVW�5HVHUYH����86'$��'LY��(QWRPRO���QHZ�VHULHV��%XOO������
���������S��
���2Q�WKH�VWXG\�RI�IRUHVW�HQWRPRORJ\�LQ�$PHULFD����3URF����WK�$QQXDO�0HHWLQJ�$VVRF��(FRQ��(QWRPRORJLVWV��
86'$��'LY��(QWRPRO���QHZ�VHULHV��%XOO������������3���±���
����6RPH�RI�WKH�SULQFLSDO�LQVHFW�HQHPLHV�RI�FRQLIHURXV�IRUHVWV�LQ�WKH�8QLWHG�6WDWHV����86'$��<HDUERRN�������
������3�����±����
����&DWDORJXH�RI�H[KLELWV�RI�LQVHFW�HQHPLHV�RI�IRUHVWV�DQG�IRUHVW�SURGXFWV�DW�WKH�/RXLVLDQD�3XUFKDVH�
([SRVLWLRQ��6W��/RXLV��0LVVRXUL����������86'$��'LY��(QWRPRO���QHZ�VHULHV��%XOO���������������S�����SOV�
����7KH�%ODFN�+LOOV�EHHWOH��ZLWK�IXUWKHU�QRWHV�RQ�LWV�GLVWULEXWLRQ��OLIH�KLVWRU\��DQG�PHWKRGV�RI�FRQWURO����86'$��
%XUHDX�(QW���%XOO���������������S�
����&RQWULEXWLRQV�WRZDUG�D�PRQRJUDSK�RI�WKH�VFRO\WLG�EHHWOHV��,��7KH�JHQXV�'HQGURFWRQXV����86'$��%XUHDX�
(QW���7HFK��6HU��������������������S�
����3UDFWLFDO�LQIRUPDWLRQ�RQ�WKH�VFRO\WLG�EHHWOHV�RI�1RUWK�$PHULFDQ�IRUHVWV��,��%DUN�EHHWOHV�RI�WKH�JHQXV�
'HQGURFWRQXV����86'$��%XUHDX�(QW���%XOO��������������������S�
����6RPH�LQVHFWV�LQMXULRXV�WR�IRUHVWV��,QVHFW�GHSUHGDWLRQV�LQ�1RUWK�$PHULFDQ�IRUHVWV�DQG�SUDFWLFDO�PHWKRGV�RI�
SUHYHQWLRQ�DQG�FRQWURO����86'$��%XUHDX�(QW��%XOO����������������3����±����
����&RQWULEXWLRQV�WRZDUG�D�PRQRJUDSK�RI�WKH�EDUN�ZHHYLOV�RI�WKH�JHQXV�3LVVRGHV����86'$��%XUHDX�(QW���
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7HFK��6HU�������������������S�����SOV�
����/LVW�RI�JHQHULF�QDPHV�DQG�WKHLU�W\SH�VSHFLHV�LQ�WKH�FROHRSWHURXV�VXSHUIDPLO\�6FRO\WRLGHD����3URFHHGLQJV�
RI�WKH�8QLWHG�6WDWHV�1DWLRQDO�0XVHXP��������9RO������3����±����
����&ODVVL¿�FDWLRQ�RI�WKH�&U\SKDOLQDH�ZLWK�GHVFULSWLRQV�RI�QHZ�JHQHUD�DQG�VSHFLHV����86'$��5HSRUW�����������
���S�
����&RQWULEXWLRQV�WRZDUG�D�PRQRJUDSK�RI�WKH�VFRO\WLG�EHHWOHV��,,��3UHOLPLQDU\�FODVVL¿�FDWLRQ�RI�WKH�VXSHUIDPLO\�
6FRO\WRLGHD����86'$��%XUHDX�(QW���7HFK��6HU����������������3�����±����
����7KH�ELRFOLPDWLF�ODZ�DV�DSSOLHG�WR�HQWRPRORJLFDO�UHVHDUFK�DQG�IDUP�SUDFWLFH����6FLHQWL¿�F�0RQWKO\��������
9RO�����3�����±�����
����7KH�VRXWKHUQ�SLQH�EHHWOH��D�PHQDFH�WR�WKH�SLQH�WLPEHU�RI�WKH�VRXWKHUQ�VWDWHV����86'$��)DUPHUV¶�%XOO��
���������������S�
����%LRFOLPDWLFV��D�VFLHQFH�RI�OLIH�DQG�FOLPDWH�UHODWLRQV����86'$�0LVF��3XEO�����������������S�

ɉɨɫɥɭɠɧɨɣ� ɫɩɢɫɨɤ� ɏɨɩɤɢɧɫɚ� ɞɨɜɨɥɶɧɨ� ɨɛ�
ɲɢɪɟɧ�� ȼɧɚɱɚɥɟ� ɩɪɨɫɬɨɣ� ɮɟɪɦɟɪ� �����±�������
ɡɚɬɟɦ� ɷɧɬɨɦɨɥɨɝ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɷɤɫɩɟ�
ɪɢɦɟɧɬɚɥɶɧɨɣ� ɫɬɚɧɰɢɢ� Ɂɚɩɚɞɧɨɣ� ȼɢɪɞɠɢɧɢɢ�
�����±������ɢ�ɟɺ�ɜɢɰɟ�ɞɢɪɟɤɬɨɪ� �����±�������ɩɪɨ�
ɮɟɫɫɨɪ� ɩɪɢɤɥɚɞɧɨɣ� ɷɧɬɨɦɨɥɨɝɢɢ� ɭɧɢɜɟɪɫɢɬɟɬɚ�
Ɂɚɩɚɞɧɨɣ� ȼɢɪɞɠɢɧɢɢ� �����±������� ɝɥɚɜɚ� Ɉɬɞɟɥɚ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ� ɗɧɬɨɦɨɥɨɝɢ�
ɱɟɫɤɨɝɨ� ɛɸɪɨ�Ⱦɟɩɚɪɬɚɦɟɧɬɚ� ɫɟɥɶɫɤɨɝɨ� ɯɨɡɹɣɫɬɜɚ�
ɋɒȺ� �����±������� ɫɩɟɰɢɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶ�
ɜ� ɨɛɥɚɫɬɢ� ɛɢɨɤɥɢɦɚɬɨɥɨɝɢɢ� �����±������� ɨɬɜɟɬ�
ɫɬɜɟɧɧɵɣ�ɡɚ�ɛɢɨɤɥɢɦɚɬɨɥɨɝɢɸ��ɫ��������

ɏɨɩɤɢɧɫ� ɛɵɥ� ɱɥɟɧɨɦ� ɦɧɨɝɢɯ� ɧɚɭɱɧɵɯ� ɨɛ�
ɳɟɫɬɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� Ⱥɦɟɪɢɤɚɧɫɤɨɣ� ɚɫɫɨɰɢɚɰɢɢ�
ɫɨɞɟɣɫɬɜɢɹ� ɪɚɡɜɢɬɢɸ� ɧɚɭɤɢ�� ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɛɳɟɫɬɜɚ� Ⱥɦɟɪɢɤɢ�� Ⱥɦɟɪɢɤɚɧɫɤɨɣ� ɚɫɫɨɰɢɚɰɢɢ�
ɩɪɢɤɥɚɞɧɵɯ� ɷɧɬɨɦɨɥɨɝɨɜ� �ɜɢɰɟ�ɩɪɟɡɢɞɟɧɬ� ɜ�
����� ɝ�� ɢ� ɩɪɟɡɢɞɟɧɬ� ɜ� ����� ɝ���� Ⱥɤɚɞɟɦɢɢ� ɧɚɭɤ�
Ɂɚɩɚɞɧɨɣ� ȼɢɪɞɠɢɧɢɢ� �ɩɟɪɜɵɣ� ɩɪɟɡɢɞɟɧɬ��� Ȼɢɨ�
ɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɳɟɫɬɜɚ� ɜ� ȼɚɲɢɧɝɬɨɧɟ� �ɩɪɟɡɢɞɟɧɬ�
ɜ������ɝ����Ⱥɤɚɞɟɦɢɢ�ɧɚɭɤ�ȼɚɲɢɧɝɬɨɧɚ��ɜɢɰɟ�ɩɪɟ�
ɡɢɞɟɧɬ��� Ⱥɦɟɪɢɤɚɧɫɤɨɝɨ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɛɳɟɫɬɜɚ� �ɩɨɠɢɡɧɟɧɧɵɣ� ɱɥɟɧ��� Ⱥɫɫɨɰɢɚɰɢɢ�
ɩɪɢɤɥɚɞɧɵɯ� ɛɢɨɥɨɝɨɜ� Ⱥɧɝɥɢɢ� �ɩɨɱɺɬɧɵɣ� ɱɥɟɧ���
ɗɧɬɨɦɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɳɟɫɬɜɚ� ɜ� ȼɚɲɢɧɝɬɨɧɟ�
�ɜɬɨɪɨɣ� ɜɢɰɟ�ɩɪɟɡɢɞɟɧɬ� ɜ� ����±����� ɝɝ��� ɩɟɪɜɵɣ�
ɜɢɰɟ�ɩɪɟɡɢɞɟɧɬ� ɜ� ����±����� ɝɝ�� ɢ� ɩɪɟɡɢɞɟɧɬ� ɜ�
����±�����ɝɝ���>�������������@�

ɉɨ� ɜɨɫɩɨɦɢɧɚɧɢɹɦ� Ɏ�ɉ�� Ʉɢɧɚ� >��@�� ɏɨɩɤɢɧɫ�
ɩɪɨɬɢɜɨɩɨɫɬɚɜɥɹɥ� ɫɟɛɹ� Ʌɟɫɧɨɣ� ɫɥɭɠɛɟ� ɢ� ɬɟɦ��
ɤɬɨ� ɨɤɨɧɱɢɥ� ɤɨɥɥɟɞɠ�� Ɉɧ� ɧɟ� ɛɵɥ� ɚɤɚɞɟɦɢɱɟɫɤɢ�
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ� ɱɟɥɨɜɟɤɨɦ� ɢ� ɩɪɟɞɩɨɱɢɬɚɥ�
ɧɚɧɢɦɚɬɶ� ɥɸɞɟɣ�� ɢɦɟɸɳɢɯ� ɬɨɥɶɤɨ� ɲɤɨɥɶɧɨɟ�
ɨɛɪɚɡɨɜɚɧɢɟ��ɏɨɩɤɢɧɫ�ɭɬɜɟɪɠɞɚɥ��ɱɬɨ�ɫɚɦ�ɦɨɠɟɬ�
ɞɚɬɶ�ɢɦ�ɧɟɨɛɯɨɞɢɦɵɟ�ɡɧɚɧɢɹ��Ⱦɪɭɝɢɦɢ�ɫɥɨɜɚɦɢ��
ɨɧ�ɮɨɪɦɢɪɨɜɚɥ�ɫɨɬɪɭɞɧɢɤɨɜ�ɩɨ�ɫɜɨɟɦɭ�ɩɨɞɨɛɢɸ��
ȼɨɬ� ɤɚɤɢɦ� ɛɵɥ� ɯɚɪɚɤɬɟɪ� ɏɨɩɤɢɧɫɚ�� Ɉɧ� ɤɭɪɢɥ�
ɬɪɭɛɤɭ��ɢɫɩɨɥɶɡɭɹ�ɨɫɨɛɵɣ�ɫɨɪɬ�ɬɚɛɚɤɚ��ɗɬɨ�ɛɵɥɚ�
ɫɦɟɫɶ� ɷɤɡɨɬɢɱɟɫɤɢɯ� ɚɪɨɦɚɬɨɜ�� Ʉɨɝɞɚ� ɡɜɨɧɢɥ�
ɬɟɥɟɮɨɧ� ɢ� ɫɩɪɚɲɢɜɚɥɢ� ɏɨɩɤɢɧɫɚ�� ɩɨɫɵɥɶɧɵɟ�
ɛɟɝɚɥɢ�ɜɨɤɪɭɝ��ɧɸɯɚɹ�ɜɨɡɞɭɯ�ɢ�ɩɵɬɚɹɫɶ�ɩɨ� ɡɚɩɚ�

ɯɭ� ɨɩɪɟɞɟɥɢɬɶ�� ɝɞɟ� ɨɧ� ɧɚɯɨɞɢɬɫɹ�� ɏɨɩɤɢɧɫ� ɛɵɥ�
ɱɭɞɚɤɨɜɚɬɵɦ�ɢ�ɫɜɨɟɧɪɚɜɧɵɦ�ɱɟɥɨɜɟɤɨɦ��Ɉɧ�ɥɟɝɤɨ�
ɨɛɢɠɚɥɫɹ�� ɧɨ� ɦɨɝ� ɜ� ɧɟɞɜɭɫɦɵɫɥɟɧɧɵɯ� ɜɵɪɚɠɟ�
ɧɢɹɯ�ɩɨɫɬɚɜɢɬɶ� ɫɨɛɟɫɟɞɧɢɤɚ�ɧɚ�ɦɟɫɬɨ��Ʉɚɡɚɥɨɫɶ��
ɏɨɩɤɢɧɫ�ɩɪɟɞɫɬɚɜɥɹɥ�ɫɨɛɨɣ�ɬɟɚɬɪ�ɨɞɧɨɝɨ�ɚɤɬɺɪɚ��
Ɉɧ� ɯɨɬɟɥ�� ɱɬɨɛɵ� ɟɝɨ� ɫɨɬɪɭɞɧɢɤɢ� ɞɨɜɨɞɢɥɢ� ɞɨ�
ɫɜɟɞɟɧɢɹ�Ʌɟɫɧɨɣ�ɫɥɭɠɛɵ�ɬɨɥɶɤɨ�ɬɨ��ɱɬɨ�ɨɧ�ɧɚɩɢ�
ɫɚɥ��Ⱥ�ɜɫɺ�ɨɫɬɚɥɶɧɨɟ�ɨɧ�ɞɟɥɚɥ�ɫɚɦ��ɉɨɞ�ɫɜɨɸ�ɨɬ�
ɜɟɬɫɬɜɟɧɧɨɫɬɶ��ɉɪɢ� ɷɬɨɦ�ɏɨɩɤɢɧɫ� ɛɵɥ� ɝɟɧɢɟɦ� ɜ�
ɫɜɨɟɣ�ɨɛɥɚɫɬɢ��ɉɨ�ɫɥɨɜɚɦ�Ʌ�Ɉ��Ƚɨɜɚɪɞɚ�>��@��ɏɨɩ�
ɤɢɧɫ� ɨɛɥɚɞɚɥ� ɲɢɪɨɤɢɦ� ɤɪɭɝɨɡɨɪɨɦ� ɢ� ɛɨɝɚɬɵɦ�
ɜɨɨɛɪɚɠɟɧɢɟɦ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɪɚɡɜɢɬɵɦ�ɱɭɜɫɬɜɨɦ�
ɩɪɚɤɬɢɤɚ��

ȼ� ����� ɝ�� ɏɨɩɤɢɧɫ� ɠɟɧɢɥɫɹ� ɧɚ� Ⱥɞɟɥɢɢ� Ȼɭɱɟɪ�
�$GHOLD� %XWFKHU�� ����±������� ɢ� ɭ� ɧɢɯ� ɛɵɥɨ� ɱɟɬɜɟ�
ɪɨ� ɞɟɬɟɣ�� ɂɯ� ɫɵɧ� ɗɞɜɢɧ� Ȼɭɱɟɪ� ɏɨɩɤɢɧɫ� �(GZLQ�
%XWFKHU�+RSNLQV������±������ɫɬɚɥ�ɢɡɜɟɫɬɧɵɦ�ɝɟɨ�
ɥɨɝɨɦ�ɢ�ɢɧɠɟɧɟɪɨɦ�ɧɟɮɬɹɧɢɤɨɦ��Ɉɧ�ɭɩɨɦɹɧɭɬ�ɜ�
ɫɩɪɚɜɨɱɧɢɤɟ� ©Ʉɬɨ� ɟɫɬɶ� ɤɬɨ� ɫɪɟɞɢ� ɚɦɟɪɢɤɚɧɫɤɢɯ�
ɞɟɹɬɟɥɟɣ�ɧɚɭɤɢª�>�������������@�

ɗ�Ⱦ��ɏɨɩɤɢɧɫ�ɭɦɟɪ����ɫɟɧɬɹɛɪɹ������ɝ��ɜ�ɉɚɪ�
ɤɟɪɫɛɭɪɝɟ��3DUNHUVEXUJ���Ɂɚɩɚɞɧɚɹ�ȼɢɪɞɠɢɧɢɹ��

Ɂɚɫɥɭɝɢ�ɏɨɩɤɢɧɫɚ�ɜ�ɥɟɫɧɨɣ�ɷɧɬɨɦɨɥɨɝɢɢ�ɬɪɭɞ�
ɧɨ� ɩɟɪɟɨɰɟɧɢɬɶ�� ɏɨɬɹ� ɏɨɩɤɢɧɫ� ɧɟ� ɛɵɥ� ɩɟɪɜɵɦ�
ɜ�ɋɒȺ�� ɤɬɨ� ɧɚɱɚɥ� ɢɡɭɱɚɬɶ� ɥɟɫɧɵɯ� ɧɚɫɟɤɨɦɵɯ� ɢ�
ɩɪɢɡɧɚɥ�ɢɯ�ɡɧɚɱɟɧɢɟ��ɜ������ɝ���ɧɚɩɪɢɦɟɪ��ɜɵɲɥɚ�
ɪɚɛɨɬɚ� Ⱥ�ɋ�� ɉɚɤɤɚɪɞɚ�� ɩɨɫɜɹɳɺɧɧɚɹ� ɥɟɫɧɵɦ� ɧɚ�
ɫɟɤɨɦɵɦ� >��@�� ɩɟɪɟɢɡɞɚɧɧɚɹ� ɫ� ɫɭɳɟɫɬɜɟɧɧɵɦɢ�
ɞɨɩɨɥɧɟɧɢɹɦɢ� ɜ� ����� ɝ���� ɢɦɟɧɧɨ� ɨɧ� ɛɵɥ� ɜɟɞɭ�
ɳɢɦ� ɫɩɟɰɢɚɥɢɫɬɨɦ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ�� ɧɚɩɪɚɜɥɹɥ�
ɪɚɡɜɢɬɢɟ� ɩɪɢɧɰɢɩɨɜ� ɢ� ɩɨɥɢɬɢɤɢ�� ɨɪɝɚɧɢɡɨɜɚɥ�
ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɭɸ� ɢ� ɩɪɚɤɬɢɱɟɫɤɭɸ�
ɪɚɛɨɬɭ�� ɜɨɫɩɢɬɚɥ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɥɟɫɧɵɯ�
ɷɧɬɨɦɨɥɨɝɨɜ�

ɉɪɢ� ɩɨɞɝɨɬɨɜɤɟ� ɫɬɚɬɶɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɪɚɡɧɵɟ�
ɢɫɬɨɱɧɢɤɢ�>�±��@�

Ⱥɜɬɨɪ�ɜɵɪɚɠɚɟɬ�ɛɥɚɝɨɞɚɪɧɨɫɬɶ�ɫ��ɧ��ɫ��Ɍ�Ⱥ��ɋɟ�
ɦɚɤɨɜɨɣ�ɡɚ�ɤɪɢɬɢɱɟɫɤɢɟ�ɡɚɦɟɱɚɧɢɹ�ɩɨ�ɪɭɤɨɩɢɫɢ�ɢ�
ɞ�ɪɭ�Ɇɚɥɤɨɥɦɭ�Ɏɟɪɧɢɫɭ��0DOFROP�)XUQLVV��ɋɒȺ��
ɡɚ�ɩɪɟɞɨɫɬɚɜɥɟɧɧɭɸ�ɥɢɬɟɪɚɬɭɪɭ�ɢ�ɤɨɧɫɭɥɶɬɚɰɢɢ�
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���$QGUHZ� 'HOPDU� +RSNLQV� ���:LNLSHGLD�� WKH� IUHH� HQF\FORSHGLD�� ɫɚɣɬ�� 85/�� KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�
$QGUHZB'HOPDUB+RSNLQV��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ��������������
���$QGUHZ�'HOPDU� +RSNLQV� ��� 3DWX[HQW�:LOGOLIH� 5HVHDUFK� &HQWHU�� ɫɚɣɬ�� 85/�� KWWS���ZZZ�SZUF�XVJV�JRY�
UHVKRZ��SHUU\��ELRV�KRSNLQVDQGUHZ�KWP��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ��������������
���$QGUHZ�'HOPDU�+RSNLQV� ��� 6RXWKHUQ�)RUHVW� ,QVHFW�:RUN�&RQIHUHQFH�� ɫɚɣɬ��85/��KWWS���ZZZ�V¿�ZF�RUJ��
KRSNLQV�KWPO��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ��������������
���%DUNHU�-��7KH�:HVWHUQ�3LQH�%HHWOH�DQG�IRUHVW�KHDOWK��+LVWRULFDO�DSSURDFKHV�DQG�FRQWHPSRUDU\�FRQVHTXHQFHV�
���$PHULFDQ�(QWRPRORJLVW��������9RO������1����3�����±����
��� %ULJKW� '�(��� 6NLGPRUH� 5�(�� $� &DWDORJ� RI� 6FRO\WLGDH� DQG� 3ODW\SRGLGDH� �&ROHRSWHUD��� 6XSSOHPHQW� ��
�����±�������2WWDZD��15&�5HVHDUFK�3UHVV������������S�
���%XUNH�+�(��0\�UHFROOHFWLRQV�RI�WKH�¿�UVW�\HDUV�LQ�IRUHVW�HQWRPRORJ\��������$�FRPPHPRUDWLYH�HGLWLRQ�LVVXHG�
LQ�KRQRU�RI�5DOSK�&��+DOO�GXULQJ�WKH������:HVWHUQ�)RUHVW�,QVHFW�:RUN�&RQIHUHQFH�����S�
���%XUNH�+�(��1RUWKHDVWHUQ�2UHJRQ�%DUN�%HHWOH�&RQWURO�3URMHFW�����±������:LFNPDQ�%�(���HG����86'$�)RU��
6HUY��*HQ��7HFK��5HS��31:�*75���������������S�
���&DUSHQWHU�0�0��%LEOLRJUDSK\�RI�ELRJUDSKLHV�RI�HQWRPRORJLVWV����$PHULFDQ�0LGODQG�1DWXUDOLVW��������9RO������
1����3���±����
���&DUSHQWHU�0�0��%LEOLRJUDSK\�RI�ELRJUDSKLHV�RI�HQWRPRORJLVWV��6XSSOHPHQW�����$PHULFDQ�0LGODQG�1DWXUDOLVW��
������9RO������1����3�����±����
����)XUQLVV�0�0��$PHULFDQ�IRUHVW�HQWRPRORJ\�FRPHV�RQ�VWDJH��%DUN�EHHWOH�GHSUHGDWLRQV�LQ�WKH�%ODFN�+LOOV�
)RUHVW�5HVHUYH������±��������$PHULFDQ�(QWRPRORJLVW��������9RO������1����3����±���
���� )XUQLVV� 0�0�� )RUHVW� HQWRPRORJ\� LQ� WKH� QRUWKHUQ� 5RFN\� 0RXQWDLQV�� ����±������ DV� UHÀ�HFWHG� LQ� WKH�
FRUUHVSRQGHQFH� EHWZHHQ� -RVHI� %UXQQHU� DQG�$�'��+RSNLQV� ���$PHULFDQ� (QWRPRORJLVW�� ������9RO�� ����1� ���
3�����±����
����)XUQLVV�0�0��$�KLVWRU\�RI�IRUHVW�HQWRPRORJ\�LQ�WKH�,QWHUPRXQWDLQ�DQG�5RFN\�0RXQWDLQ�DUHDV�������WR������
���86'$�)RUHVW�6HUYLFH�*HQ��7HFK��5HS��5056�*75���������������S�
���� )XUQLVV� 0�0�� %HJLQQLQJV� RI� $PHULFDQ� IRUHVW� HQWRPRORJ\�� 7KH� UROH� RI� $QGUHZ� 'HOPDU� +RSNLQV�
�����±���������$PHULFDQ�(QWRPRORJLVW��������9RO������1����3����±���
���� +HQQHEHUU\� 7�-�� )HGHUDO� (QWRPRORJ\�� %HJLQQLQJV� DQG� 2UJDQL]DWLRQDO� (QWLWLHV� LQ� WKH� 8QLWHG� 6WDWHV�
'HSDUWPHQW� RI�$JULFXOWXUH�� ����±������:LWK� 6HOHFWHG� 5HVHDUFK�+LJKOLJKWV� ��� 86'$�$JULF�� 5HV�� 6HUYLFH��
$JULF��,QIRUP��%XOO����������������S�
����+RSNLQV�$�'��7KH�ELRFOLPDWLF� ODZ�DV� DSSOLHG� WR� HQWRPRORJLFDO� UHVHDUFK� DQG� IDUP�SUDFWLVH� ���6FLHQWL¿�F�
0RQWKO\��������9RO�����3�����±����
���� +RZDUG� /�2�� $� KLVWRU\� RI� DSSOLHG� HQWRPRORJ\� �VRPHZKDW� DQHFGRWDO�� ��� 6PLWKVRQLDQ� 0LVFHOODQHRXV�
&ROOHFWLRQV��������9RO����������S�����SOV�
����+\PDQ�&DURO\Q��+RSNLQV��(GZLQ�%XWFKHU����+DQGERRN�RI�7H[DV�2QOLQH��ɫɚɣɬ��85/��KWWS���ZZZ�WVKDRQOLQH�
RUJ��KDQGERRN�RQOLQH�DUWLFOHV�IKR����3XEOLVKHG�E\� WKH�7H[DV�6WDWH�+LVWRULFDO�$VVRFLDWLRQ� �ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ�
������������
����0F&UDY\�.�:���%HULVIRUG�&�:��+RSNLQV��$QGUHZ�'HOPDU� ���(QF\FORSHGLD�RI�HQWRPRORJ\���QG�HGLWLRQ��
&DSLQHUD�-�/���(G����6SULQJHU��������3������±�����
����0LOOHU�-�0���.HHQ�)�3��%LRORJ\�DQG�FRQWURO�RI�WKH�ZHVWHUQ�SLQH�EHHWOH��86'$�)RUHVW�6HUYLFH�0LVF��3XEO��
���������������S�
����2UDO�+LVWRU\�,QWHUYLHZ�ZLWK�)��3DXO�.HHQ��,QWHUYLHZHUV��(OZRRG�5��0DXQGHU�DQG�5DOSK�&��+DOO��/DID\HWWH��
&DOLIRUQLD��1RYHPEHU��������������DQG�0DUFK�����������(GLWHG�E\�0DOFROP�0��)XUQLVV��-DQXDU\����������S��
�KWWS���ZZZ�IRUHVWKLVWRU\�RUJ��UHVHDUFK�.HHQB2KLB)LQDO�SGI��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ��������������
����2VERUQ�+��)UDJPHQWV�RI�HQWRPRORJLFDO�KLVWRU\��&ROXPEXV��2KLR��3XEOLVKHG�E\�WKH�DXWKRU������������S�
����2VERUQ�+��)UDJPHQWV�RI�HQWRPRORJLFDO�KLVWRU\��3DUW����&ROXPEXV��2KLR��3XEOLVKHG�E\�WKH�DXWKRU��������
����S�
����2VERUQ�+��$�EULHI�KLVWRU\�RI�HQWRPRORJ\��&ROXPEXV��2KLR��7KH�6SDKU�DQG�*OHQQ�&RPSDQ\������������S�
����3DFNDUG�$�6��,QVHFWV�LQMXULRXV�WR�IRUHVW�DQG�VKDGH�WUHHV����'HSW��RI�WKH�,QWHULRU��86�(QWRPRO��&RPPLVVLRQ��
%XOO�����:DVKLQJWRQ��*RYHUQPHQW�3ULQWLQJ�2I¿�FH������������S�
����5RKZHU�6�$��$QGUHZ�'HOPDU�+RSNLQV����3URF��(QW��6RF��:DVK��������9RO������1����3����±���
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����6Q\GHU�7�(���0LGGOHWRQ�:���.HHQ�)�3��7KH�SURJUHVV�RI�IRUHVW�HQWRPRORJ\�LQ�WKH�8QLWHG�6WDWHV����-��(FRQ��
(QWRPRO��������9RO������1����3�����±����
����6Q\GHU�7�(���0LOOHU�-�0��$QGUHZ�'HOPDU�+RSNLQV������±��������-��(FRQ��(QWRPRO��������9RO������1����
3�����±����
����6WHPSOH�5�0��$QGUHZ�'HOPDU�+RSNLQV�SLRQHHU� LQ� IRUHVW�HQWRPRORJ\��$�ELEOLRJUDSK\� ���%XOOHWLQ�(6$��
������9RO������1����3����±���
����:DGH�-�6��$QGUHZ�'HOPDU�+RSNLQV����3URF��(QW��6RF��:DVK��������9RO������1����3������
����:DGH�-�6��+DUU\�(XJHQH�%XUNH����3URF��(QW��6RF��:DVK��������9RO������1����3������
����:DGH�-�6��:LOOLDP�)XOOHU�)LVNH����3URF��(QW��6RF��:DVK��������9RO������1����3�����±����
����:LFNPDQ�%�(��+DUU\�(��%XUNH�DQG�-RKQ�0��0LOOHU��SLRQHHUV�LQ�:HVWHUQ�IRUHVW�HQWRPRORJ\����86'$�)RUHVW�
6HUYLFH�*HQ��7HFK��5HS��31:�*75����������������S�
����:RRG�6�/��7KH�%DUN� DQG�$PEURVLD�%HHWOHV� RI�1RUWK� DQG�&HQWUDO�$PHULFD� �&ROHRSWHUD�� 6FRO\WLGDH��� D�
7D[RQRPLF�0RQRJUDSK����*UHDW�%DVLQ�1DWXUDOLVW�0HPRLUV��������1��������S�
����:RRG�6�/���%ULJKW�'�(��$�&DWDORJ�RI�6FRO\WLGDH�DQG�3ODW\SRGLGDH��&ROHRSWHUD���3DUW����%LEOLRJUDSK\����
*UHDW�%DVLQ�1DWXUDOLVW�0HPRLUV��������1�����3���±����
����:RRG�6�/���%ULJKW�'�(��$�&DWDORJ�RI�6FRO\WLGDH�DQG�3ODW\SRGLGDH��&ROHRSWHUD���3DUW����7D[RQRPLF�,QGH[����
*UHDW�%DVLQ�1DWXUDOLVW�0HPRLUV��������1�����9RO��$��3���±�����9RO��%��3�����±�����


