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���

��� ,ULIXQH� 7��� .XULR� $��� 6DNDPRWR� 6��� ,QRXH� 7��� 6XPL\D� +�� DQG� )XQDNRVKL� .�� )RUPDWLRQ� RI� SXUH�
SRO\FU\VWDOOLQH�GLDPRQG�E\�GLUHFW�FRQYHUVLRQ�RI�JUDSKLWH�DW�KLJK�SUHVVXUH�DQG�KLJK�WHPSHUDWXUH����
3K\VLFV�RI�WKH�(DUWK�DQG�3ODQHWDU\�,QWHULRUV�±�����± ���±����± 3� ���±�����

��� 6XPL\D�+���+DUDQR�.��'LVWLQFWLYH�PHFKDQLFDO�SURSHUWLHV�RI�QDQR�SRO\FU\VWDOOLQH�GLDPRQG�V\QWKHVL]HG�
E\�GLUHFW�FRQYHUVLRQ�VLQWHULQJ�XQGHU�+3+7����'LDPRQG�5HODW��0DWHU��± ������± ����± 3����±���

��� 'XEURYLQVNDLD� 1��� HW� DO�� 6XSHUKDUG� QDQRFRPSRVLWH� RI� GHQVH� SRO\PRUSKV� RI� ERURQ� QLWULGH��
QRQFDUERQ�PDWHULDO�KDV�UHDFKHG�GLDPRQG�KDUGQHVV����$SSO��3K\V��/HWW��± ������± �����������

��� 6XPL\D� +��� 8HVDND� 6��� 6DWRK� 6�� 0HFKDQLFDO� SURSHUWLHV� RI� KLJK� SXULW\� SRO\FU\VWDOOLQH� F%1�
V\QWKHVL]HG�E\�GLUHFW�FRQYHUVLRQ�VLQWHULQJ�PHWKRG����-��0DWHU��6FL��± ������± ����± 3������±�����

��� 0LQRPXUD� 6�� �(G���� +LJK� SUHVVXUH DQG� WHPSHUDWXUH� H[SHULPHQW� ZLWK� VLQWHUHG� GLDPRQG� DQYLO� ���
6ROLG6WDWH� 3K\VLFV� XQGHU� 3UHVVXUH�� 5HFHQW� $GYDQFH� ZLWK� $QYLO� 'HYLFHV�� .7.� 6FLHQWLILF�
3XEOLVKHUV��7RN\R��������± 3����±���

��� ,WR (��'HYHORSPHQW�RI�WKH�.DZDL�W\SH�0XOWL�DQYLO�$SSDUDWXV��.0$��DQG�,WV�$SSOLFDWLRQ�WR�+LJK�
3UHVVXUH�(DUWK�6FLHQFH�����UG�,QWHUQ��&RQI��RQ�+LJK�3UHVVXUH�6FLHQFH�DQG�7HFKQRORJ\��$,5$37�
���� ,23� 3XEOLVKLQJ� -�� RI� 3K\VLFV�� &RQIHUHQFH� 6HULHV�� ���� �������� ������� GRL�������������±
������������������

��� =KDL 6KXDQJPHQJ��,WR (LML��5HFHQW�DGYDQFHV�RI�KLJK�SUHVVXUH�JHQHUDWLRQ�LQ�D�PXOWLDQYLO�DSSDUDWXV�
XVLQJ�VLQWHUHG�GLDPRQG�DQYLOV����*HRVFLHQFH�)URQWLHUV��± ������± ���,V�����± 3�����±�����

��� ɉɪɢɯɧɚ� Ⱥ� ɂ��� Ȼɨɪɢɦɫɤɢɣ�Ⱥ� ɂ��Ɇɧɨɝɨɩɭɚɧɫɨɧɧɵɟ� ɚɩɩɚɪɚɬɵ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɫɜɟɪɯɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ��� ɗɤɫɩɟɪɢɦɟɧɬ� ɢ� ɬɟɯɧɢɤɚ� ɜɵɫɨɤɢɯ� ɝɚɡɨɜɵɯ� ɢ�
ɬɜɟɪɞɨɮɚɡɨɜɵɯ�ɞɚɜɥɟɧɢɣ��± Ɇ���ɇɚɭɤɚ��������± ɋ�����±����

��� Ɇɨɞɟɥɸɜɚɧɧɹ� ɬɟɪɦɨɦɟɯɚɧɿɱɧɨɝɨ� ɫɬɚɧɭ� ɟɥɟɦɟɧɬɿɜ� ɚɩɚɪɚɬɚ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ� ɞɥɹ� ɫɢɧɬɟɡɭ�
ɚɥɦɚɡɿɜ�ɡ�ɪɨɡɜɢɧɭɬɨɸ�ɩɢɬɨɦɨɸ�ɩɨɜɟɪɯɧɟɸ���Ɇ� ȼ� ɇɨɜɿɤɨɜ��Ɉ� ȱ� Ȼɨɪɢɦɫɶɤɢɣ��Ɉ� Ɉ� Ʌɟɳɭɤ��
ɋ� Ȼ� ɉɨɥɨɬɧɹɤ��Ɉ� ɉ� Ⱥɧɬɨɧɸɤ����ɋɜɟɪɯɬɜ��ɦɚɬɟɪɢɚɥɵ��± ������± ʋ ���± ɋ���±���

��� ɉɨɥɨɬɧɹɤ� ɋ� Ȼ�� Ɇɟɬɨɞɢɤɚ� ɱɢɫɟɥɶɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ� ɩɪɨɰɟɫɿɜ� ɦɚɪɬɟɧɫɢɬɧɢɯ� ɮɚɡɨɜɢɯ�
ɩɟɪɟɬɜɨɪɟɧɶ�ɭ�ɦɚɥɢɯ�ɨɛɫɹɝɚɯ�ɦɚɬɟɪɿɚɥɿɜ�ɩɪɢ�ɞɟɮɨɪɦɭɜɚɧɧɿ�ɧɚ�ɚɥɦɚɡɧɢɯ�ɤɨɜɚɞɥɚɯ����ɋɜɟɪɯɬɜ��
ɦɚɬɟɪɢɚɥɵ��± ������± ʋ����± ɋ����±���

��� ,GHVPDQ�$� 9���/HYLWDV�9� ,��)LQLWH�HOHPHQW�SURFHGXUH�IRU�VROYLQJ�FRQWDFW� WKHUPRSODVWLF�SUREOHPV�DW�
ODUJH VWUDLQ��QRUPDO�DQG�KLJK�SUHVVXUHV����&RPS��0HWK��$SSO��0HFK��(QJ��± ������± �����± 3����±���

��� Ƚɟɪɚɫɢɦɨɜɢɱ�Ⱥ� ȼ���ȼɢɲɧɟɜɫɤɢɣ�ɗ� Ȼ���Ʌɹɲɟɧɤɨ�Ⱥ� Ɏ��əɱɟɣɤɚ�ɞɥɹ�ɢɡɦɟɪɟɧɢɹ�ɫɜɟɪɯɜɵɫɨɤɢɯ�
ɞɚɜɥɟɧɢɣ����ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ��± ������± ʋ����± ɋ� �±��

��� Ƚɟɪɚɫɢɦɨɜɢɱ� Ⱥ� ȼ�� ɂɡɦɟɪɟɧɢɟ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɪɟɩɟɪɧɵɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɭɫɬɚɧɨɜɤɚɯ�
ɫɢɧɬɟɡɚ�ɛɟɡ�ɨɬɤɥɸɱɟɧɢɹ�ɲɢɧ�ɨɬ�ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ�ɧɚɝɪɟɜɚ ���ɋɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɵ��± ������±
ʋ����± ɋ����±���

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������������

ɉ� Ⱥ� Ȼɚɥɚɛɚɧɨɜ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ
Ɏɢɪɦɚ�©6HG.ULVW�*PE+ª��6HGGLQHU�6HH��Ƚɟɪɦɚɧɢɹ

ɊȿɁɍɅɖɌȺɌɕ�ɉɊɂɆȿɇȿɇɂə ȺɉɉȺɊȺɌȺ�ȼɕɋɈɄɈȽɈ�ȾȺȼɅȿɇɂə�©*,5'/(���ª�
ȾɅə�ȼɕɊȺɓɂȼȺɇɂə�ɆɈɇɈɄɊɂɋɌȺɅɅɈȼ�ȺɅɆȺɁȺ�

ɆȿɌɈȾɈɆ�ɌȿɆɉȿɊȺɌɍɊɇɈȽɈ�ȽɊȺȾɂȿɇɌȺ

ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɢɦɟɧɟɧɢɹ� ɚɩɩɚɪɚɬɚ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ� ɬɢɩɚ�
©*LUGOHª� ɫ� ɞɢɚɦɟɬɪɨɦ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ� ɨɬɜɟɪɫɬɢɹ� ɜ� ɦɚɬɪɢɰɟ� �� ɦɦ� ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɜ� ɨɛɥɚɫɬɢ� ɢɯ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɢ�� ɉɨɤɚɡɚɧɚ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ� ɚɩɩɚɪɚɬɚ� ɬɚɤɨɝɨ� ɬɢɩɚ� ɫ� ɛɨɥɶɲɢɦ� ɨɛɴɟɦɨɦ�
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ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɩɨɥɨɫɬɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɞɥɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɦɨɧɨɤɪɢɫɬɚɥɥ� ɚɥɦɚɡɚ�� ɦɟɬɨɞ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ�� ɚɩɩɚɪɚɬ�
ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�

Ɇɟɬɨɞ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ >�@ ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ� ɨɛɥɚɫɬɢ�
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ ɚɥɦɚɡɚ �+3+7�ɦɟɬɨɞ� ɢ�ɦɟɬɨɞ�ɯɢɦɢɱɟɫɤɨɝɨ�ɨɫɚɠɞɟɧɢɹ�ɢɡ�ɝɚɡɨɜɨɣ�
ɮɚɡɵ� >�@� ɩɪɢ� ɧɢɡɤɨɦ� ɞɚɜɥɟɧɢɢ� �&9'�ɦɟɬɨɞ�� ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɵɦɢ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɤɪɭɩɧɵɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɢ� ɫɭɩɟɪɩɪɟɰɢɡɢɨɧɧɨɣ� ɨɛɪɚɛɨɬɤɟ�
ɦɚɬɟɪɢɚɥɨɜ��ɜ�ɷɥɟɤɬɪɨɧɢɤɟ� ɨɩɬɢɤɟ��ɥɚɡɟɪɧɨɣ�ɬɟɯɧɢɤɟ��ɬɟɯɧɢɤɟ�ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ� ɤɨɦɩɶɸɬɟɪɧɨɣ�ɢ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɹɯ�� ɸɜɟɥɢɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɚ� ɬɚɤɠɟ ɞɪɭɝɢɯ� ɨɛɥɚɫɬɹɯ� ɧɚɭɤɢ� ɢ�
ɬɟɯɧɢɤɢ��ɉɨɫɤɨɥɶɤɭ�ɢɯ�ɩɨɥɭɱɚɸɬ ɜ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɭɫɥɨɜɢɹɯ� ɨɧɢ�ɨɛɥɚɞɚɸɬ�ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ�ɩɟɪɟɞ�
ɩɪɢɪɨɞɧɵɦɢ� ɚɥɦɚɡɚɦɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɨɡɦɨɠɧɨɫɬɢ� ɡɚɞɚɧɢɹ� ɢ� ɤɨɪɪɟɤɬɢɪɨɜɤɢ� ɢɯ� ɦɨɪɮɨɥɨɝɢɢ��
ɩɪɢɦɟɫɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɫɜɨɣɫɬɜ��ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ��ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ�ɢ�ɞɪ���

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɟɬɨɞ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɩɪɢɦɟɧɹɸɬ� ɞɥɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ�
ɜɵɪɚɳɢɜɚɧɢɹ�ɫɬɪɭɤɬɭɪɧɨ�ɫɨɜɟɪɲɟɧɧɵɯ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɦɚɫɫɨɣ�ɞɨ��� ɤɚɪɚɬ�>�@��ȼɵɪɚɳɢɜɚɸɬ�
ɬɚɤɢɟ� ɦɨɧɨɤɪɢɫɬɚɥɥɵ ɜ� ɚɩɩɚɪɚɬɚɯ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ �ȺȼȾ��� ɩɨɡɜɨɥɹɸɳɢɯ� ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ
�ɞɟɫɹɬɤɢ� ɢ� ɫɨɬɧɢ ɱɚɫɨɜ�� ɩɨɞɞɟɪɠɢɜɚɬɶ� ɜ� ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ� ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɜɵɪɚɳɢɜɚɧɢɹ�
�ɞɚɜɥɟɧɢɟ ���±��� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɭ ����±���� �ɋ�� Ⱦɥɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɜɵɪɚɳɢɜɚɧɢɹ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ� ȺȼȾ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ��
ɧɚɤɨɜɚɥɶɧɢ� ɫ� ɭɝɥɭɛɥɟɧɢɹɦɢ� �ɦɨɞɢɮɢɤɚɰɢɹ� ©7RURLGª� >�@��� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ� ɬɢɩɚ� �©%HOWª� ɪɚɡɥɢɱɧɵɯ�
ɦɨɞɢɮɢɤɚɰɢɣ�>�@���ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ�ɦɧɨɝɨɩɭɚɧɫɨɧɧɵɣ�ɫ�ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɦ�ɩɪɢɜɨɞɨɦ�©ȻȺɊɋª >�@� ȼ�
ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɞɥɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ ɜɫɟ� ɱɚɳɟ� ɩɪɢɦɟɧɹɸɬ�
ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɣ� ɤɭɛɢɱɟɫɤɢɣ� ȺȼȾ� ɤɢɬɚɣɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� �©&KLQH�W\SH FXELF SUHVVª� >�@�� ɫ�
ɩɪɢɜɨɞɨɦ�ɩɭɚɧɫɨɧɨɜ�ɨɬ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ��Ȼɥɚɝɨɞɚɪɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɪɨɫɬɨɣ��ɧɨ�ɨɱɟɧɶ�
ɭɞɚɱɧɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ >�@ ɬɚɤɢɟ� ȺȼȾ� ɦɨɝɭɬ� ɫɨɡɞɚɜɚɬɶ� ɭɫɢɥɢɟ� ��� Ɇɇ� ɧɚ� ɤɚɠɞɵɣ� ɩɭɚɧɫɨɧ�� ɱɬɨ�
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ�ɜɵɫɨɤɨɟ�ɞɚɜɥɟɧɢɟ�ɜ ɨɛɴɟɦɟ��ɢɦɟɸɳɟɦ�ɮɨɪɦɭ�ɤɭɛɚ�ɫɨ�ɫɬɨɪɨɧɨɣ����ɦɦ�

ɉɪɢ� ɩɪɨɦɵɲɥɟɧɧɨɦ� ɜɵɪɚɳɢɜɚɧɢɢ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɝɪɚɞɢɟɧɬɚ� ɛɥɚɝɨɞɚɪɹ� ɤɨɦɩɚɤɬɧɨɫɬɢ� ɢ� ɨɬɫɭɬɫɬɜɢɸ ɬɹɠɟɥɨɝɨ� ɩɪɟɫɫɨɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɧɚɢɛɨɥɟɟ
ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɸɬ ȺȼȾ� ©ȻȺɊɋª�� ɪɨɫɬɨɜɨɣ� ɨɛɴɟɦ ɹɱɟɣɤɢ ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ� ɩɨɡɜɨɥɹɟɬ�
ɜɵɪɚɳɢɜɚɬɶ�ɡɚ�ɰɢɤɥ�ɦɨɧɨɤɪɢɫɬɚɥɥɵ�ɚɥɦɚɡɚ�ɦɚɫɫɨɣ��±��ɤɚɪɚɬɚ�>�@�

Ⱥɧɚɥɨɝɢɱɧɭɸ� ɩɨ� ɪɨɫɬɨɜɨɦɭ� ɨɛɴɟɦɭ� ɢ� ɫɩɨɫɨɛɭ� ɫɨɡɞɚɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɹɱɟɣɤɭ�
ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɢɦɟɟɬ� ȺȼȾ� ©7RURLG���ª� ɫ� ɞɢɚɦɟɬɪɨɦ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɭɝɥɭɛɥɟɧɢɹ� ɜ� ɦɚɬɪɢɰɟ� �� ɦɦ�

Ɉɬɦɟɬɢɦ�� ɱɬɨ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɜ� ɷɬɨɦ� ȺȼȾ� ɧɟɨɛɯɨɞɢɦɵɯ�
ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɬɪɟɛɭɟɬɫɹ� ɩɪɟɫɫɨɜɚɹ�
ɭɫɬɚɧɨɜɤɚ� ɭɫɢɥɢɟɦ� ɧɟ� ɦɟɧɟɟ� ��� Ɇɇ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɜ�
ɂɧɫɬɢɬɭɬɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɦ�� ȼ�� ɇ�� Ȼɚɤɭɥɹ�
ɇȺɇ� ɍɤɪɚɢɧɵ� ɨɩɵɬɧɨ�ɩɪɨɦɵɲɥɟɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�
ɩɨɡɜɨɥɹɸɳɚɹ� ɜɵɪɚɳɢɜɚɬɶ�ɦɨɧɨɤɪɢɫɬɚɥɥɵ� ɚɥɦɚɡɚ� ɫ� ɨɛɳɢɦ�
ɜɵɯɨɞɨɦ� ɡɚ� ɰɢɤɥ� ɞɨ� �� ɤɚɪɚɬ� >��@ ɜ� ɹɱɟɣɤɟ� ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ� ȺȼȾ� ©7RURLG���ª� ɫɬɚɥɚ� ɨɫɧɨɜɨɣ� ɞɥɹ�
ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɬɚɤɢɯ�ȺȼȾ ɮɢɪɦɨɣ�©6HG.ULVW�
*PE+ª� �6HGGLQHU� 6HH�� Ƚɟɪɦɚɧɢɹ�� ȼ ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ
ɮɢɪɦɚ�ɨɫɜɨɢɥɚ�ɜɵɩɭɫɤ�ɟɞɢɧɢɱɧɵɯ�ɫɬɪɭɤɬɭɪɧɨɫɨɜɟɪɲɟɧɧɵɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɬɢɩɚ�,, D ɢ�,, E ɦɚɫɫɨɣ�ɨɤɨɥɨ���ɤɚɪɚɬ�
�ɪɢɫ������ɱɬɨ��ɩɨ�ɜɢɞɢɦɨɦɭ��ɹɜɥɹɟɬɫɹ�ɩɪɟɞɟɥɨɦ�ɞɥɹ�ɪɨɫɬɨɜɨɝɨ�
ɨɛɴɟɦɚ�ɹɱɟɣɤɢ ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ȺȼȾ�©7RURLG���ª�

Ƚɥɚɜɧɵɦ� ɞɨɫɬɨɢɧɫɬɜɨɦ� ȺȼȾ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�
ɬɢɩɚ��ɬɚɤɠɟ�ɲɢɪɨɤɨ�ɩɪɢɦɟɧɹɦɵɯ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɝɪɚɞɢɟɧɬɚ�� ɹɜɥɹɟɬɫɹ� ɛɨɥɶɲɨɣ� ɪɚɛɨɱɢɣ� ɨɛɴɟɦ�� ɞɨɫɬɢɝɚɸɳɢɣ� ɞɟɫɹɬɤɨɜ� ɤɭɛɢɱɟɫɤɢɯ� ɫɚɧɬɢɦɟɬɪɨɜ� >��@��
Ȼɥɚɝɨɞɚɪɹ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ� ɨɫɨɛɟɧɧɨɫɬɹɦ� ɬɚɤɢɟ� ȺȼȾ� ɫɩɨɫɨɛɧɵ� ɫɨɡɞɚɜɚɬɶ� ɞɚɜɥɟɧɢɟ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨ�

Ɋɢɫ����Ɇɨɧɨɤɪɢɫɬɚɥɥ�ɚɥɦɚɡɚ�ɬɢɩɚ�
ȱȱ E�ɦɚɫɫɨɣ�ɨɤɨɥɨ���ɤɚɪɚɬ�ɜ�ɪɨɫɬɨɜɨɦ�
ɨɛɴɟɦɟ�ɹɱɟɣɤɢ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ȺȼȾ�

©7RURLG���ª



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɛɨɥɶɲɟɦ�� ɱɟɦ� ɜ� ȺȼȾ� ɬɢɩɚ� ©7RURLGª�� ɪɚɛɨɱɟɦ� ɨɛɴɟɦɟ� ɩɪɢ� ɫɪɚɜɧɢɦɨɦ� ɪɚɛɨɱɟɦ� ɭɫɢɥɢɢ� ɧɚɝɪɭɠɟɧɢɹ�
ɨɛɨɢɯ�ɚɩɩɚɪɚɬɨɜ�

Ʉɚɤ� ɜɢɞɧɨ�ɢɡ�ɩɪɢɜɟɞɟɧɧɵɯ� ɜ� ɥɢɬɟɪɚɬɭɪɟ� ɞɚɧɧɵɯ�� ɩɪɢ� ɜɵɪɚɳɢɜɚɧɢɢ ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ�
ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ ɜ� ȺȼȾ� ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ� ɬɢɩɚ� ɨɫɧɨɜɧɨɟ� ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɟɬɫɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɪɚɡɥɢɱɧɵɯ� ɦɨɞɢɮɢɤɚɰɢɣ�ȺȼȾ� ©%HOWª�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɷɬɢɯ�
ɰɟɥɹɯ� ɮɢɪɦɨɣ� ©6HG.ULVW� *PE+ª ȺȼȾ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ� ɬɢɩɚ� ©*LUGOHª� >��@ ɩɪɟɞɫɬɚɜɥɹɸɬ� ɧɚɭɱɧɨ�
ɩɪɚɤɬɢɱɟɫɤɢɣ�ɢɧɬɟɪɟɫ�

ɗɤɫɩɟɪɢɦɟɧɬɵ�ɩɪɨɜɨɞɢɥɢ�ɜ�ȺȼȾ�©*LUGOHª�ɫ�ɞɢɚɦɟɬɪɨɦ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɨɬɜɟɪɫɬɢɹ�ɜ�ɦɚɬɪɢɰɟ�
�� ɦɦ�ɧɚ�ɩɪɟɫɫɨɜɨɣ�ɭɫɬɚɧɨɜɤɟ�ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɭɫɢɥɢɟɦ����Ɇɇ�

ɂɡ�ɡɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ȺȼȾ� ©*LUGOHª� ɢɦɟɟɬ� ɦɟɧɶɲɢɣ� ɫɠɢɦɚɸɳɢɣ ɯɨɞ�� ɱɟɦ�
ɚɧɚɥɨɝɢɱɧɵɣ�ɩɨ�ɨɛɴɟɦɭ�ȺȼȾ�©%HOWª�� ɢ� ɩɨɷɬɨɦɭ� ɧɟ�ɦɨɠɟɬ�ɨɛɟɫɩɟɱɢɬɶ�ɞɚɜɥɟɧɢɟ��ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ�ɪɨɫɬɚ�
ɚɥɦɚɡɚ� ɜ� ɨɛɥɚɫɬɢ� ɟɝɨ� ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɬɪɚɞɢɰɢɨɧɧɨ� ɩɪɢɦɟɧɹɟɦɨɣ� ɜ�
ɦɢɪɨɜɨɣ�ɩɪɚɤɬɢɤɟ�ɤɨɧɫɬɪɭɤɰɢɢ�ɪɨɫɬɨɜɨɣ�ɹɱɟɣɤɢ ɜ�ȺȼȾ�©%HOWª��Ʉɪɨɦɟ�ɬɨɝɨ��ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɝɪɚɞɢɟɧɬɚ� ɜ� ɪɨɫɬɨɜɨɦ� ɨɛɴɟɦɟ� ɜ� ȺȼȾ� ©%HOWª� ɢ� ©&KLQH�W\SH FXELF SUHVVª� ɨɛɵɱɧɨ� ɩɪɢɦɟɧɹɸɬ� ɦɟɬɨɞ�
ɫɦɟɳɟɧɢɹ >��@��ɤɨɬɨɪɵɣ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ��ɱɬɨ�ɝɪɚɞɢɟɧɬ�ɬɟɦɩɟɪɚɬɭɪɵ�ɡɚɞɚɟɬɫɹ�ɩɭɬɟɦ�ɫɦɟɳɟɧɢɹ�ɪɨɫɬɨɜɨɝɨ�
ɨɛɴɟɦɚ�ɩɨ�ɨɫɢ�ɫɢɦɦɟɬɪɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ�ɫɢɦɦɟɬɪɢɱɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ�ɜ ɰɟɧɬɪɟ ɹɱɟɣɤɢ�ɜɧɢɡ�ɩɨ
ɧɚɩɪɚɜɥɟɧɢɸ ɤ� ɛɨɥɟɟ� ɯɨɥɨɞɧɨɦɭ� ɤɪɚɸ� ɝɪɚɮɢɬɨɜɨɝɨ� ɬɪɭɛɱɚɬɨɝɨ� ɧɚɝɪɟɜɚɬɟɥɹ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɬɨɱɧɢɤ�
ɭɝɥɟɪɨɞɚ� ɢ� ɚɥɦɚɡɧɚɹ� ɡɚɬɪɚɜɤɚ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɬɟɦɩɟɪɚɬɭɪɧɵɯ� ɨɛɥɚɫɬɹɯ�� Ɉɞɧɚɤɨ� ɬɚɤɨɣ� ɦɟɬɨɞ�
ɩɪɟɞɩɨɥɚɝɚɟɬ�ɪɚɡɦɟɳɟɧɢɟ�ɪɨɫɬɨɜɨɝɨ�ɨɛɴɟɦɚ ɥɢɲɶ ɜ�ɧɢɠɧɟɣ�ɱɚɫɬɢ ɹɱɟɣɤɢ ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ �ɪɢɫ� �� ɢ��
ɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɷɬɨɣ� ɹɱɟɣɤɟ� ɨɫɧɨɜɧɨɝɨ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɬɚɤɨɝɨ�
ɬɢɩɚ�ȺȼȾ�± ɛɨɥɶɲɨɝɨ�ɪɚɛɨɱɟɝɨ�ɨɛɴɟɦɚ�

ɚ ɛ
Ɋɢɫ�� �� ɋɯɟɦɵ� ɹɱɟɟɤ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ� ȺȼȾ� ©*LUGOHª�� ɜ ɤɨɬɨɪɵɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ
ɝɪɚɞɢɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞ ɫɦɟɳɟɧɢɹ �ɚ��ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ�ɪɟɡɢɫɬɢɜɧɵɣɦɟɬɨɞ �ɛ�

Ɋɚɧɟɟ�ɛɵɥɚ�ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɚ�ɢ�ɩɪɨɤɚɥɢɛɪɨɜɚɧɚ�ɩɨ�
ɞɚɜɥɟɧɢɸ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɪɨɫɬɨɜɚɹ ɹɱɟɣɤɚ ȺȼȾ� ©*LUGOH�
��ª� >��@�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ� ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ�� ɜ� ɤɨɬɨɪɨɣ� ɞɥɹ� ɫɨɡɞɚɧɢɹ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɪɢɦɟɧɹɟɦɵɣ� ɜ�
ȺȼȾ�©7RURLGª ɢ ©ȻȺɊɋª�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ�ɪɟɡɢɫɬɢɜɧɵɣ�
ɦɟɬɨɞ >��@�� ɩɨɡɜɨɥɹɸɳɢɣ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ� ɪɚɡɦɟɳɟɧɢɹ�
ɪɨɫɬɨɜɨɝɨ� ɨɛɴɟɦɚ ɛɨɥɶɲɭɸ ɱɚɫɬɶ� ɹɱɟɣɤɢ ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ �ɫɦ�� ɪɢɫ�� ��� ɗɬɨɬ� ɦɟɬɨɞ� ɩɪɟɞɩɨɥɚɝɚɟɬ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɚɝɪɟɜɚɬɟɥɟɣ�ɞɜɭɯ�ɪɟɡɢɫɬɢɜɧɵɯ�
ɷɥɟɦɟɧɬɨɜ �ɜɟɪɯɧɟɝɨ� ɢ� ɧɢɠɧɟɝɨ� ɧɚɝɪɟɜɚɬɟɥɟɣ� ɧɚ� ɪɢɫ�� ����
ɩɨɡɜɨɥɹɸɳɢɯ� ɨɛɟɫɩɟɱɢɬɶ� ɧɟɨɛɯɨɞɢɦɵɣ� ɨɫɟɜɨɣ� ɝɪɚɞɢɟɧɬ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɹ�

ɷɬɢɯ� ɷɥɟɦɟɧɬɨɜ�� Ɉɛɵɱɧɨ� ɷɬɢ� ɪɟɡɢɫɬɢɜɧɵɟ� ɷɥɟɦɟɧɬɵ� ɢɡɝɨɬɨɜɥɹɸɬ� ɜ� ɜɢɞɟ� ɞɢɫɤɨɜ� ɢɡ� ɞɢɫɩɟɪɫɧɨ�

Ɋɢɫ�� ���Ɋɨɫɬɨɜɵɟ�ɨɛɴɟɦɵ�ȺȼȾ�©*LUGOH�
��ª�ɫɥɟɜɚ��ɢ�©7RURLG���ª��ɫɩɪɚɜɚ�



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�� ɫɨɞɟɪɠɚɳɢɯ� ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɭɸ�ɢ� ɷɥɟɤɬɪɨɢɡɨɥɢɪɭɸɳɭɸ�ɤɨɦɩɨɧɟɧɬɵ��
ȼɜɟɞɟɧɢɟ ɜ�ɤɨɧɫɬɪɭɤɰɢɸ ɪɨɫɬɨɜɨɣ�ɹɱɟɣɤɢ�ɦɚɫɫɢɜɧɵɯ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɧɚɝɪɟɜɚɬɟɥɟɣ��ɤɨɬɨɪɵɟ�ɩɨɦɢɦɨ�
ɫɜɨɟɣ� ɨɫɧɨɜɧɨɣ� ɮɭɧɤɰɢɢ� ɬɚɤɠɟ� ɢɝɪɚɸɬ� ɪɨɥɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɩɨɜɵɲɚɸɳɟɣ� ɞɚɜɥɟɧɢɟ� ɫɬɭɩɟɧɢ��
ɩɨɡɜɨɥɢɥɨ ɬɚɤɠɟ�ɩɨɜɵɫɢɬɶ�ɞɚɜɥɟɧɢɟ�ɜ�ɹɱɟɣɤɟ�ɞɨ�ɬɪɟɛɭɟɦɨɝɨ�ɭɪɨɜɧɹ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɜ�ȺȼȾ�©*LUGOH���ª�
ɛɵɥ�ɩɨɥɭɱɟɧ�ɫɬɚɛɢɥɶɧɵɣ�ɪɨɫɬ�ɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɧɚ�ɡɚɬɪɚɜɤɚɯ�

ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɜ ɪɟɡɭɥɶɬɚɬɟ�ɨɩɬɢɦɢɡɚɰɢɢ�ɤɨɧɫɬɪɭɤɰɢɢ ɹɱɟɣɤɢ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ȺȼȾ�©*LUGOH�
��ª�ɪɚɡɪɚɛɨɬɚɥɢ ɟɟ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɭɸ ɜɟɪɫɢɸ�ɫ�ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɢɦ��a ɜ���ɪɚɡɚ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ȺȼȾ�©7RURLG���ª ɪɨɫɬɨɜɵɦ ɨɛɴɟɦɨɦ��ɪɢɫ�����ɬɚɛɥɢɰɚ��

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ȺȼȾ�©7RURLG���ª��©*LUGOH���ª�ɢ�©*LUGOH���ª
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ȺȼȾ ©7RURLGª ©*LUGOHª

Ⱦɢɚɦɟɬɪ�ɩɨɥɨɫɬɢ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ��
ɦɦ

��
�ɫɟɣɱɚɫ�

��
�ɫɟɣɱɚɫ�

�� �ɩɟɪɫɩɟɤɬɢɜɚ�

Ɍɪɟɛɭɟɦɨɟ�ɭɫɢɥɢɟ�ɩɪɟɫɫɚ��Ɇɇ �� � ��
Ⱦɢɚɦɟɬɪ�ɪɨɫɬɨɜɨɝɨ�ɨɛɴɟɦɚ��ɦɦ �� �� ��

Ʉɨɥɢɱɟɫɬɜɨ�ɤɪɢɫɬɚɥɥɨɜ�ɦɚɫɫɨɣ���ɤɚɪɚɬ�ɜ�
ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ

� � ��

Ʉɨɥɢɱɟɫɬɜɨ�ɤɪɢɫɬɚɥɥɨɜ�ɦɚɫɫɨɣ��±��
ɤɚɪɚɬɚ�ɜ�ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ

� � �

Ʉɨɥɢɱɟɫɬɜɨ�ɤɪɢɫɬɚɥɥɨɜ�ɦɚɫɫɨɣ��±��
ɤɚɪɚɬ�ɜ�ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ

± � �

Ȼɥɚɝɨɞɚɪɹ� ɷɬɨɦɭ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ȺȼȾ� ©*LUGOH���ª ɫ� ɹɱɟɣɤɨɣ ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ ɧɨɜɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ�ɨɤɚɡɚɥɨɫɶ�ɜɨɡɦɨɠɧɵɦ�ɭɜɟɥɢɱɢɬɶ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�ɜ���ɪɚɡɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ȺȼȾ�©7RURLG�
��ª ɤɨɥɢɱɟɫɬɜɨ�ɜɵɪɚɳɢɜɚɟɦɵɯ�ɡɚ�ɨɞɢɧ�ɰɢɤɥ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɚɧɚɥɨɝɢɱɧɨɣ�ɦɚɫɫɵ�ɢ�ɤɚɱɟɫɬɜɚ�
ɩɪɢ�ɬɨɣ�ɠɟ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɰɢɤɥɚ�ɜɵɪɚɳɢɜɚɧɢɹ��ɪɢɫ�����

Ɋɢɫ�����Ɇɨɧɨɤɪɢɫɬɚɥɥɵ�ɚɥɦɚɡɚ�ɬɢɩɚ�,, E��ɤɚɠɞɵɣ�ɦɚɫɫɨɣ�ɨɤɨɥɨ���ɤɚɪɚɬ�ɜ�ɪɨɫɬɨɜɨɦ�ɨɛɴɟɦɟ�ɹɱɟɣɤɢ
ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ȺȼȾ�©*LUGOH ��ª

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ�ɩɪɢɦɟɧɢɦɨɫɬɢ�ȺȼȾ�©*LUGOHª ɞɥɹ�
ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ�
ɜɨɡɦɨɠɧɨɫɬɢ�ɩɨɜɵɲɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɷɬɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ȺȼȾ�©*LUGOH�
��ª�� ɚ� ɬɚɤɠɟ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɞɚɧɧɨɦ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ȺȼȾ� ©*LUGOHª ɫ� ɛɨɥɶɲɢɦ�
ɞɢɚɦɟɬɪɨɦ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɨɬɜɟɪɫɬɢɹ�ɜ�ɦɚɬɪɢɰɟ��ɫɦ��ɬɚɛɥɢɰɭ��

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ȺȼȾ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɬɢɩɚ�©*LUGOHª�ɫ�ɞɢɚɦɟɬɪɨɦ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɨɬɜɟɪɫɬɢɹ�
ɜ� ɦɚɬɪɢɰɟ� ��� ɦɦ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɜ� ɪɚɛɨɬɟ� ɧɨɜɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɜɚɬɶ� ɧɟɨɛɯɨɞɢɦɵɟ� ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɩɚɪɚɦɟɬɪɵ� �ɞɚɜɥɟɧɢɟ�� ɬɟɦɩɟɪɚɬɭɪɭ� ɢ� ɝɪɚɞɢɟɧɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ�
ɪɟɚɤɰɢɨɧɧɨɦ�ɨɛɴɟɦɟ� ɡɧɚɱɢɬɟɥɶɧɨ�ɩɪɟɜɵɲɚɸɳɟɦ��a ɜ���ɪɚɡɚ��ɪɟɚɤɰɢɨɧɧɵɣ�ɨɛɴɟɦ�ȺȼȾ�©7RURLG���ª��
ɗɬɨ� ɩɨɡɜɨɥɢɥɨ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɜ� �� ɪɚɡɚ� ɩɨɜɵɫɢɬɶ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɜɵɪɚɳɢɜɚɧɢɹ
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɇɚɜɟɞɟɧɨ�ɪɟɡɭɥɶɬɚɬɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɚɩɚɪɚɬɚ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ�ɰɢɥɿɧɞɪɢɱɧɨɝɨ�ɬɢɩɭ�©*LUGOHª�ɡ�ɞɿɚɦɟɬɪɨɦ�
ɰɢɥɿɧɞɪɢɱɧɨɝɨ� ɨɬɜɨɪɭ� ɜ� ɦɚɬɪɢɰɿ� �� ɦɦ� ɞɥɹ� ɜɢɪɨɳɭɜɚɧɧɹ ɦɨɧɨɤɪɢɫɬɚɥɿɜ� ɚɥɦɚɡɭ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�
ɝɪɚɞɿɽɧɬɚ� ɜ� ɨɛɥɚɫɬɿ� ʀɯ� ɬɟɪɦɨɞɢɧɚɦɿɱɧɨʀ� ɫɬɚɛɿɥɶɧɨɫɬɿ�� ɉɨɤɚɡɚɧɚ� ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɚɩɚɪɚɬɚ� ɬɚɤɨɝɨ�
ɬɢɩɭ�ɡ ɛɿɥɶɲɢɦ�ɨɛ¶ɽɦɨɦ�ɩɨɪɨɠɧɢɧɢ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ�ɞɥɹ�ɩɪɨɦɢɫɥɨɜɨɝɨ�ɜɢɪɨɳɭɜɚɧɧɹ�ɦɨɧɨɤɪɢɫɬɚɥɿɜ�ɚɥɦɚɡɭ�ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɿɽɧɬɚ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɦɨɧɨɤɪɢɫɬɚɥ�ɚɥɦɚɡɭ��ɦɟɬɨɞ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɿɽɧɬɚ��ɚɩɚɪɚɬ�ɜɢɫɨɤɨɝɨ�ɬɢɫɤɭ�

7KH�UHVXOWV�RI�DSSOLFDWLRQ�RI�WKH�F\OLQGULFDO�W\SH KLJK�SUHVVXUH DSSDUDWXV ©*LUGOHª ZLWK����PP�GLDPHWHU�RI�WKH�
F\OLQGULFDO�KROH�LQ�WKH�PDWUL[�IRU�GLDPRQG�VLQJOH�FU\VWDOV JURZLQJ�E\�WKH WHPSHUDWXUH�JUDGLHQW�PHWKRG�LQ�WKH�ILHOG�RI�WKHLU�
WKHUPRG\QDPLF�VWDELOLW\ DUH FRQVLGHUHG� 7KH�SURVSHFWV�RI�XVH�RI�WKLV�W\SH�DSSDUDWXV ZLWK�ODUJH�YROXPH�RI�KLJK�SUHVVXUH�
FKDPEHU�IRU�WKH�LQGXVWULDO�JURZWK�RI�GLDPRQG�VLQJOH�FU\VWDOV�E\�WKH�WHPSHUDWXUH�JUDGLHQW PHWKRG�DUH�VKRZQ�

.H\ ZRUGV� GLDPRQG�VLQJOH�FU\VWDOV� WHPSHUDWXUH�JUDGLHQW�PHWKRG� KLJK�SUHVVXUH DSSDUDWXV�

Ʌɢɬɟɪɚɬɭɪɚ
�� 7KH�JURZWK�RI�ODUJH�GLDPRQG�FU\VWDOV ��+� 0��6WURQJ� 5� +��:HQWRUI����-��1DWXUZLVVHQVFKIWHQ��± ������±

9������± 1����± 3���±���
�� 'LDPRQG�6\QWKHVLV� IURP�*DV�3KDVH� LQ�0LFUR�ZDYH�3ODVPD ��0��.DPR��<� 6DWR��6� 0DWVXPRWR��1�

6HWDND���-� &U\VW� *URZWK� ± ������± 9������± 3�����±����
�� 1'7� EUHDNLQJ� WKH� ��� FDUDW� EDUULHU� :RUOG� UHFRUG� IDFHWHG� DQG� JHP�TXDOLW\� V\QWKHWLF� GLDPRQGV�

LQYHVWLJDWHG �� %� 'HOMDQLQ��0� $OHVVDQGUL�� $� 3HUHWWL��0� cVWU|P���$� .DWUXVKD ��� &RQWULEXWLRQV� WR�
*HPRORJ\�± ������± 1R������� 3������

�� 3DW����������86$������%����%��������'HYLFH� IRU�EXLOGLQJ�XS�KLJK�SUHVVXUH� ��$� .� .ROFKLQ��9�� ,��
9HSULQWVHY��/��,��.ODFKNR��± 3XEO�����������

�� 3DW����������86$�����������+LJK�WHPSHUDWXUH�KLJK�SUHVVXUH�DSSDUDWXV���+� 7��+DOO��± 3XEO�����������
�� ȼɵɪɚɳɢɜɚɧɢɟ� ɤɪɭɩɧɵɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɧɚ� ɛɟɫɩɪɟɫɫɨɜɵɯ� ɚɩɩɚɪɚɬɚɯ� ɬɢɩɚ� ©ɪɚɡɪɟɡɧɚɹ�

ɫɮɟɪɚª ��ɘ� ɇ� ɉɚɥɶɹɧɨɜ��ɂ��ɘ� Ɇɚɥɢɧɨɜɫɤɢɣ��ɘ��Ɇ��Ȼɨɪɡɞɨɜ�ɢ�ɞɪ�����Ⱦɨɤɥ��Ⱥɇ�ɋɋɋɊ��± ������±
���� ±ʋ����± ɋ������±�����

�� Ʌɵɫɚɤɨɜɫɤɢɣ� ȼ�� ȼ�� ɉɪɨɛɥɟɦɵ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɧɚ� ɡɚɬɪɚɜɤɚɯ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɯ� ɚɩɩɚɪɚɬɨɜ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɛɨɥɶɲɨɝɨ� ɨɛɴɟɦɚ� ���
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