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���

����ɉɚɥɶɹɧɨɜ�ɘ� ɇ���Ɇɚɥɢɧɨɜɫɤɢɣ�ɂ��ɘ��� Ȼɨɪɡɞɨɜ�ɘ��Ɇ��ɢ� ɞɪ��ȼɵɪɚɳɢɜɚɧɢɟ� ɤɪɭɩɧɵɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɧɚ� ɛɟɫɩɪɟɫɫɨɜɵɯ� ɚɩɩɚɪɚɬɚɯ� ɬɢɩɚ� ©ɪɚɡɪɟɡɧɚɹ� ɫɮɟɪɚª� ��� Ⱦɨɤɥ��
Ⱥɇ�ɋɋɋɊ��± ������± �����± ʋ����± ɋ������±�����

����Ɇɚɥɢɧɨɜɫɤɢɣ�ɂ��ɘ��� Ƚɨɞɨɜɢɤɨɜ�Ⱥ�� Ⱥ��� Ɋɚɧ� ɗ�� ɇ��� ɑɟɩɭɪɨɜ�Ⱥ�� ɂ�� Ⱥɧɚɥɢɡ� ɨɫɧɨɜɧɵɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɢ� ɜɵɛɨɪ� ɨɩɬɢɦɚɥɶɧɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɦɧɨɝɨɩɭɚɧɫɨɧɧɨɝɨ� ɛɥɨɤɚ� ɚɩɩɚɪɚɬɨɜ�
ɬɢɩɚ�©ɪɚɡɪɟɡɧɚɹ�ɫɮɟɪɚª����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��ɬɟɡ��ɞɨɤɥ��Ɇɟɠɞɭɧɚɪ��ɫɟɦɢɧɚɪɚ��±
Ʉ���������± Ɍ�����± ɋ����±���

����6KDWVNL\�$���%RU]GRY�<��0���/LWDVRY�.��'��HW�DO��3UHVVOHVV�VSOLW�VSKHUH�DSSDUDWXV�HTXLSSHG�
ZLWK�VFDOHG�XS�.DZDL�FHOO�IRU�PLQHUDORJLFDO�VWXGLHV�DW���±���*3D��� $P��0LQHUDO��± ������±
�������± Ɋ� ���±����

��� 3DO¶\DQRY�<��1��� 6RNRO�$��*��� %RU]GRY�<��0�� HW� DO�� 7KH� GLDPRQG� JURZWK� IURP� /L�&2���
1D�&2��� .�&2� DQG� &V�&2� VROYHQW�FDWDO\VWV� DW� 3�  � �� *3D� DQG� 7�  � ����±����� �&� ���
'LDPRQG�DQG�5HODWHG�0DWHULDOV��± ������± ���± Ɋ������±�����

����3DO¶\DQRY�<��1��� %RU]GRY�<��0���.KRNKU\DNRY��$�� )�� HW� DO�� (IIHFW� RI� QLWURJHQ� LPSXULW\� RQ�
GLDPRQG�FU\VWDO�JURZWK�SURFHVVHV����&U\VWDO�*URZWK�DQG�'HVLJQ��± ������± ����± Ɋ������±�����

����/LWDVRY��.��'���6KDWVNL\��$��)���3DO¶\DQRY�<��1� HW�DO� +\GURJHQ�LQFRUSRUDWLRQ�LQWR�IRUVWHULWH�
LQ�0J�6L2�±.�0J�&2���±+�2�DQG�0J�6L2�±+�2�&� DW� ���±�����*3D� ���5XVVLDQ�*HRORJ\�
DQG�*HRSK\VLFV��± ������± ����± Ɋ������±�����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������

ȼ� ȼ��Ʌɵɫɚɤɨɜɫɤɢɣ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ� Ʉɢɟɜ

ɉɊɈȻɅȿɆɕ�ȼɕɊȺɓɂȼȺɇɂə ɆɈɇɈɄɊɂɋɌȺɅɅɈȼ�ȺɅɆȺɁȺ�ɇȺ�ɁȺɌɊȺȼɄȺɏ�
ɋ�ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�ɒȿɋɌɂɉɍȺɇɋɈɇɇɕɏ�ȺɉɉȺɊȺɌɈȼ�ȼɕɋɈɄɈȽɈ�

ȾȺȼɅȿɇɂə�ȻɈɅɖɒɈȽɈ�ɈȻɔȿɆȺ

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧ�ɭɪɨɜɟɧɶ�ɪɚɡɜɢɬɢɹ�ɨɛɥɚɫɬɢ�ɬɟɯɧɢɤɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ��ɩɪɢɦɟɧɹɟɦɨɣ�ɞɥɹ�
ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɜ�ɨɛɥɚɫɬɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ��ɋ�ɭɱɟɬɨɦ�
ɷɬɨɝɨ�ɪɚɫɫɦɨɬɪɟɧɵ�ɜɨɩɪɨɫɵ�ɨ�ɩɪɨɜɟɞɟɧɢɢ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� �ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ�
ɚɩɩɚɪɚɬɚ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɤɢɬɚɣɫɤɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� Ɋɚɡɪɚɛɨɬɚɧɵ� ɫɢɫɬɟɦɚ� ɭɩɪɚɜɥɟɧɢɹ� ɢ�
ɫɨɩɪɹɠɟɧɧɚɹ� ɫ� ɧɟɣ� ɫɢɫɬɟɦɚ� ɨɯɥɚɠɞɟɧɢɹ�� ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɩɵɬɚɧɢɹ� ɭɫɬɚɧɨɜɤɢ� ɞɥɹ�
ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɦɨɧɨɤɪɢɫɬɚɥɥ�� ɚɥɦɚɡ�� ɚɩɩɚɪɚɬ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ��
ɲɟɫɬɢɩɭɚɧɫɨɧɧɵɣ�ɚɩɩɚɪɚɬ�

ȼ ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɟɬɨɞ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� >��� �@� ɩɪɢɦɟɧɹɸɬ� ɞɥɹ�
ɜɵɪɚɳɢɜɚɧɢɹ�ɫɬɪɭɤɬɭɪɧɨ�ɫɨɜɟɪɲɟɧɧɵɯ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɦɚɫɫɨɣ�ɞɨ���ɤɚɪɚɬ�ɜ�ɨɛɥɚɫɬɢ�
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ�� Ⱦɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɵɯ� ɭɫɥɨɜɢɣ� ɜɵɪɚɳɢɜɚɧɢɹ�
�ɞɚɜɥɟɧɢɹ� ���±���� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ����±����� �ɋ�� ɢɫɩɨɥɶɡɭɸɬ� ɚɩɩɚɪɚɬɵ� ɜɵɫɨɤɨɝɨ�
ɞɚɜɥɟɧɢɹ��ȺȼȾ��ɬɢɩɨɜ�©ɛɟɥɬª��©ȻȺɊɋª�ɢ�©ɬɨɪɨɢɞª��ɉɪɢɦɟɧɹɹ�ȺȼȾ ɬɢɩɚ�©ɛɟɥɬª��ɡɚɪɭɛɟɠɧɵɟ�
ɭɱɟɧɵɟ� >�@ ɪɚɡɪɚɛɨɬɚɥɢ� ɦɟɬɨɞ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɩɨɡɜɨɥɢɜɲɢɣ� ɢɡɭɱɚɬɶ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɡɚɪɨɞɵɲɟɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɤɢɧɟɬɢɤɭ�ɪɨɫɬɚ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɬɢɩɨɜ�,E� ,,D
ɢ�,,E ɧɚ�ɡɚɬɪɚɜɤɟ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ�ɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�



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

���

Ɉɞɧɚɤɨ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɢɫɩɨɥɶɡɭɸɬ� ȺȼȾ� ɬɢɩɚ� ©ȻȺɊɋª�� Ʉɚɤ� ɛɚɡɨɜɵɣ�� ɷɬɨɬ� ɚɩɩɚɪɚɬ�
ɩɪɢɦɟɧɹɥɢ� ɞɥɹ� ɜɵɩɭɫɤɚ� ɤɪɢɫɬɚɥɥɨɜ� ɬɢɩɚ� ,E� ɦɚɫɫɨɣ� �±�� ɤɚɪɚɬɚ� ɧɚ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦ�
ɩɪɟɞɩɪɢɹɬɢɢ� ©*HPHVLVª� �Ɏɥɨɪɢɞɚ�� ɋɒȺ��� Ⱦɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɛɨɥɟɟ� ���� ȺȼȾ��
Ɍɚɤɢɦɢ�ɠɟ�ɭɫɬɚɧɨɜɤɚɦɢ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ�ɤɨɦɩɚɧɢɢ�
©ȼɈɌª� �Ɇɨɫɤɜɚ�� Ɋɨɫɫɢɹ�� ± ɛɨɥɟɟ� ��� ɭɫɬɚɧɨɜɨɤ�� ©Ⱥɞɚɦɚɫª� �Ɇɢɧɫɤ�� Ȼɟɥɨɪɭɫɫɢɹ�� ± ɛɨɥɟɟ� ����
ɂɧɫɬɢɬɭɬ�ɝɟɨɥɨɝɢɢ�ɢ�ɦɢɧɟɪɚɥɨɝɢɢ�ɋɢɛɢɪɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ�ɊȺɇ��ɇɨɜɨɫɢɛɢɪɫɤ��± ɨɤɨɥɨ����

Ⱥɩɩɚɪɚɬ� ɬɢɩɚ� ©ɬɨɪɨɢɞª� ɪɚɡɪɚɛɨɬɚɥɢ� ɢ� ɩɪɢɦɟɧɹɸɬ� ɜ� ɂɧɫɬɢɬɭɬɟ� ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� ɇȺɇ� ɍɤɪɚɢɧɵ�� ɚ� ɬɚɤɠɟ� ɜ� ɤɨɦɩɚɧɢɹɯ� ©6HG .ULVWª� �ɝ�� ɇɨɟ� Ɂɟɞɢɧ�� Ƚɟɪɦɚɧɢɹ�� ɢ�
©,55�6\QWKHVLVª��ɝ��Ⱥɦɫɬɟɪɞɚɦ��ɇɢɞɟɪɥɚɧɞɵ���Ɉɞɧɚɤɨ��ɜ�ɫɢɥɭ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɷɬɢɯ�ȺȼȾ�ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɟ�ɢ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�
ɫ�ɢɯ�ɩɪɢɦɟɧɟɧɢɟɦ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɛɥɟɦɚɬɢɱɧɨ��ȼ�ɱɚɫɬɧɨɫɬɢ�ȺȼȾ�ɬɢɩɚ�©ɛɟɥɬª�ɢɦɟɟɬ�
ɫɥɨɠɧɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ� ɢ� ɜɵɫɨɤɭɸ� ɫɬɨɢɦɨɫɬɶ� ɩɪɟɫɫɨɜɵɯ� ɭɫɬɚɧɨɜɨɤ�� ȺȼȾ� ɬɢɩɚ� ©ȻȺɊɋª� ɢ�
©ɬɨɪɨɢɞª�± ɦɚɥɵɟ�ɨɛɴɟɦɵ�ɩɨɥɨɫɬɢ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɢ�ɪɨɫɬɨɜɨɣ�ɹɱɟɣɤɢ��ɭɜɟɥɢɱɢɬɶ�ɤɨɬɨɪɵɟ�
ɱɪɟɡɜɵɱɚɣɧɨ�ɫɥɨɠɧɨ�ɜ�ɫɜɹɡɢ�ɫ�ɬɟɦ��ɱɬɨ�ɷɬɨ�ɬɪɟɛɭɟɬ�ɡɧɚɱɢɬɟɥɶɧɵɯ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɢɡɦɟɧɟɧɢɣ�
ɢ�ȺȼȾ��ɢ�ɩɪɟɫɫɨɜɵɯ�ɭɫɬɚɧɨɜɨɤ�ɞɥɹ�ɢɯ�ɧɚɝɪɭɠɟɧɢɹ�

ɉɪɢɜɥɟɤɚɬɟɥɟɧ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɰɟɥɹɯ� ɜɵɪɚɳɢɜɚɧɢɹ� ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɤɭɛɢɱɟɫɤɢɣ�ɩɪɟɫɫ�ɤɢɬɚɣɫɤɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ��&KLQD FXELF SUHVV ± ɋɋɊ���
Ⱥɩɩɚɪɚɬɭɪɭ� ɷɬɨɝɨ� ɬɢɩɚ� ɜ� ɄɇɊ� ɧɚɱɚɥɢ� ɩɪɨɢɡɜɨɞɢɬɶ� ɜ� ����� ɝ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɨɡɞɚɥɢ�
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɣ�ȺȼȾ��ɩɨɡɜɨɥɹɸɳɢɣ�ɧɚɞɟɠɧɨ�ɢ�ɫɬɚɛɢɥɶɧɨ�ɫɨɡɞɚɜɚɬɶ�ɞɚɜɥɟɧɢɟ�ɞɨ���Ƚɉɚ��
ɉɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɬɚɤɢɟ� ɚɩɩɚɪɚɬɵ� ɩɪɢɦɟɧɹɸɬ� ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ��
Ȼɥɚɝɨɞɚɪɹ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɨɫɬɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɛɨɥɶɲɨɦɭ� ɪɚɛɨɱɟɦɭ� ɨɛɴɟɦɭ�� ɜ� ɤɨɬɨɪɨɦ�
ɤɪɢɫɬɚɥɥɢɡɢɪɭɸɬɫɹ� ɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ�� ɷɬɚ� ɚɩɩɚɪɚɬɭɪɚ� ɩɨɡɜɨɥɢɥɚ� ɫɨɜɟɪɲɢɬɶ� ɝɢɝɚɧɬɫɤɢɣ�
ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɫɤɚɱɨɤ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ� ɢɡ� ɧɢɯ��
ɋɨɝɥɚɫɧɨ�ɞɚɧɧɵɦ�ɤɢɬɚɣɫɤɢɯ�ɢɫɬɨɱɧɢɤɨɜ�ɜ������ɝ��ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɚɤɢɯ�ɚɩɩɚɪɚɬɨɜ�ɜ�Ʉɢɬɚɟ�
ɛɵɥɨ� ɜɵɩɭɳɟɧɨ� ɛɨɥɟɟ� ��� ɦɢɥɥɢɚɪɞɨɜ� ɤɚɪɚɬ� ɚɥɦɚɡɧɨɣ� ɩɪɨɞɭɤɰɢɢ�� Ʉɢɬɚɣɫɤɚɹ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�ɨɫɜɨɢɥɚ�ɩɪɨɢɡɜɨɞɫɬɜɨ�&&3�ɚɩɩɚɪɚɬɨɜ�ɫ�ɞɢɚɦɟɬɪɨɦ�ɩɥɭɧɠɟɪɚ����±����ɦɦ��
ɱɬɨ�ɩɨɡɜɨɥɢɥɨ�ɩɪɨɜɨɞɢɬɶ�ɧɚɝɪɭɠɟɧɢɟ�ɫ�ɞɨ����Ɇɇ��ɪɢɫ������

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ�ɩɪɟɫɫɚ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɋɋɊ�ɫ�ɦɚɫɥɨɫɬɚɧɰɢɟɣ��
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ�ɲɤɚɮɨɦ�ɢ�ɩɚɧɟɥɶɸ�ɭɩɪɚɜɥɟɧɢɹ��ɝɚɛɚɪɢɬɵ�ɩɪɟɫɫɚ�± ɜɵɫɨɬɚ�����ɦ��
ɦɚɤɫɢɦɚɥɶɧɵɟ�ɩɨɩɟɪɟɱɧɵɟ�ɪɚɡɦɟɪɵ����î����ɦ��ɨɛɳɚɹ�ɦɚɫɫɚ����ɬ��ɩɪɨɢɡɜɨɞɫɬɜɨ�

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɡɚɜɨɞɚ��ɝ��Ƚɭɥɢɧɶ��ɄɇɊ



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

���

Ⱦɨɫɬɚɬɨɱɧɨ�ɩɪɨɫɬɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɫɨɡɞɚɧɢɹ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɋɋɊ��ɚ�
ɬɚɤɠɟ� ɜɵɫɨɤɚɹ� ɫɬɨɣɤɨɫɬɶ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɞɟɬɚɥɟɣ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɫɠɚɬɢɟ� ɤɨɧɬɟɣɧɟɪɨɜ� ɜ�
ɩɨɥɨɫɬɢ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ��ɫɪɚɜɧɢɬɟɥɶɧɨ�ɧɢɡɤɚɹ�ɫɬɨɢɦɨɫɬɶ�ȺȼȾ�ɷɬɨɝɨ�ɬɢɩɚ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɵ�
ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɜ�ɰɟɥɹɯ�ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɜ�ɨɛɥɚɫɬɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɢ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ��

Ⱦɥɹ�ɪɚɡɜɢɬɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɜɵɪɚɳɢɜɚɧɢɹ�ɚɥɦɚɡɨɜ�ɧɚ� ɡɚɬɪɚɜɤɚɯ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɋɋɊ�
ɫɥɟɞɭɟɬ�ɪɟɲɢɬɶ�ɞɜɟ�ɩɟɪɜɨɫɬɟɩɟɧɧɵɟ�ɦɟɬɨɞɢɱɟɫɤɢɟ�ɡɚɞɚɱɢ�

� ɨɫɭɳɟɫɬɜɢɬɶ� ɜɵɫɨɤɨɬɨɱɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɧɚɝɪɟɜɚ� ɪɨɫɬɨɜɨɝɨ� ɨɛɴɟɦɚ� ɫ�
ɬɨɱɧɨɫɬɶɸ�����ɋ�

� ɫɨɡɞɚɬɶ� ɫɩɟɰɢɚɥɶɧɵɟ� ɦɟɬɨɞɵ� ɨɯɥɚɠɞɟɧɢɹ� ɩɭɚɧɫɨɧɨɜ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɫ� ɞɨɫɬɚɬɨɱɧɨ�
ɜɵɫɨɤɨɣ�ɬɨɱɧɨɫɬɶɸ�ɢɡɦɟɧɹɬɶ�ɢɯ�ɬɟɦɩɟɪɚɬɭɪɭ�ɢ�ɩɨɞɞɟɪɠɢɜɚɬɶ�ɟɟ�ɧɚ�ɡɚɞɚɧɧɨɦ�ɭɪɨɜɧɟ��

ɗɬɢ�ɞɜɟ�ɩɪɨɛɥɟɦɵ�ɜɡɚɢɦɨɫɜɹɡɚɧɵ�ɢ�ɦɨɠɧɨ�ɝɨɜɨɪɢɬɶ�ɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɫɨɡɞɚɧɢɹ�ɨɞɧɨɣ�
ɨɛɳɟɣ�ɫɢɫɬɟɦɵ�ɤɨɧɬɪɨɥɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɧɚɝɪɟɜɨɦ��ɫɨɩɪɹɠɟɧɧɨɣ�ɫ�ɫɢɫɬɟɦɨɣ�ɨɯɥɚɠɞɟɧɢɢ��

Ⱦɥɹ�ɩɨɞɞɟɪɠɚɧɢɹ�ɡɚɞɚɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɪɟɚɤɰɢɨɧɧɨɦ�ɨɛɴɟɦɟ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɋɋɊ�
ɧɟɨɛɯɨɞɢɦɨ�ɫɨɡɞɚɬɶ�ɬɚɤɭɸ�ɫɢɫɬɟɦɭ��ɤɨɬɨɪɚɹ�ɛɭɞɟɬ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɩɨɞɞɟɪɠɚɧɢɟ�ɢ�ɫɬɚɛɢɥɢɡɚɰɢɸ�
ɡɚɞɚɧɧɨɣ� ɦɨɳɧɨɫɬɢ� ɫ� ɬɨɱɧɨɫɬɶɸ� ������� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɤɨɧɬɪɨɥɶ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ�
ɩɪɨɰɟɫɫɚ�ɜɵɪɚɳɢɜɚɧɢɹ��ɬɨɤɚ�ɧɚɝɪɟɜɚ��ɧɚɩɪɹɠɟɧɢɹ�ɢ�ɦɨɳɧɨɫɬɢ��ɜ�ɬɟɱɟɧɢɟ�����ɱ�ɢ�ɛɨɥɟɟ��ɚ�ɬɚɤɠɟ�
ɩɪɟɞɭɩɪɟɠɞɚɬɶ� ɚɜɚɪɢɣɧɵɟ� ɫɢɬɭɚɰɢɢ� ɩɭɬɟɦ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɨɬɤɥɸɱɟɧɢɹ� ɩɪɢ� ɞɨɫɬɢɠɟɧɢɢ�
ɝɪɚɧɢɱɧɵɯ�ɡɧɚɱɟɧɢɣ�ɫ�ɨɩɨɜɟɳɟɧɢɟɦ�ɩɟɪɫɨɧɚɥɚ�ɢ�ɡɚɩɢɫɶɸ�ɢɫɬɨɪɢɢ�ɜɵɪɚɳɢɜɚɧɢɹ�

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɪɢɦɟɧɟɧɢɹ� ɋɋɊ� ɞɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�
ɚɥɦɚɡɚ�ɧɚ�ɡɚɬɪɚɜɤɟ�ɢɫɩɵɬɚɥɢ�ɩɪɟɫɫɨɜɭɸ�ɭɫɬɚɧɨɜɤɭ�&6�9,,��ɫɦ��ɪɢɫ�����ɫ�ɞɢɚɦɟɬɪɨɦ�ɩɥɭɧɠɟɪɚ�
���� ɦɦ� ɢ� ɭɫɢɥɢɟɦ� ɧɚɝɪɭɠɟɧɢɹ� ɞɨ� ����� Ɇɇ�� ɗɬɨɬ� ȺȼȾ� ɞɨ� ����� ɝ� ɛɵɥ� ɨɫɧɨɜɧɵɦ� ɞɥɹ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɜ�ɄɇɊ�ɢ�ɫ�ɭɱɟɬɨɦ�ɨɩɵɬɚ�ɪɚɛɨɬɵ�ɫ�ɧɢɦ�ɛɵɥɢ�ɪɚɡɪɚɛɨɬɚɧɵ�
ɩɨɫɥɟɞɭɸɳɢɟ� ɟɝɨ� ɤɨɧɮɢɝɭɪɚɰɢɢ� ± &6�9,,,��&6�,; «�&6�;,,, ɫ� ɞɢɚɦɟɬɪɨɦ�ɩɥɭɧɠɟɪɨɜ� �����
����«�����ɦɦ�ɢ�ɬ��ɞ��ɢ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɭɫɢɥɢɟɦ�ɧɚɝɪɭɠɟɧɢɹ��������«����Ɇɇ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�

Ʉɨɧɬɟɣɧɟɪ�� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɞɥɹ� ɚɩɩɚɪɚɬɚ� ɋɋɊ� ɬɢɩɚ� &6�9,,�� ɤɨɬɨɪɵɣ� ɢɫɩɨɥɶɡɭɸɬ� ɜ�
ɩɪɨɢɡɜɨɞɫɬɜɟ� ɚɥɦɚɡɧɵɯ� ɲɥɢɮɩɨɪɨɲɤɨɜ� �ɪɢɫ�� � ɚ��� ɦɨɠɧɨ� ɭɫɥɨɜɧɨ� ɪɚɡɞɟɥɢɬɶ� ɧɚ� ɬɪɢ�
ɫɨɫɬɚɜɥɹɸɳɢɟ� ɨɬɧɨɫɢɬɟɥɶ� ɩɪɢɦɟɧɟɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɨɛɟɫɩɟɱɟɧɢɟ��
ɩɨɞɞɟɪɠɚɧɢɟ� ɢ� ɫɬɚɛɢɥɢɡɚɰɢɹ� ɞɚɜɥɟɧɢɹ�� ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɪɨɫɬɨɜɨɝɨ� ɨɛɴɟɦɚ��
ɪɟɡɢɫɬɢɜɧɚɹ�ɫɢɫɬɟɦɚ�ɧɚɝɪɟɜɚɧɢɹ�ɪɟɚɤɰɢɨɧɧɨɣ�ɲɢɯɬɵ�

ɚ� ɛ�
Ɋɢɫ�����Ʉ�ɪɚɫɱɟɬɭ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɩɨɥɟɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɚ�ɤɨɧɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɜ�

ɹɱɟɣɤɟ�ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ�ɩɪɟɫɫɚ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ�ɚɥɦɚɡɧɵɯ�ɳɥɢɮɩɨɪɨɲɤɨɜ��ɚ��ɢ�
ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɢɟɧɬɚ��ɛ�



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

���

Ʉɨɧɬɟɣɧɟɪɵ� ɞɥɹ�ɋɋɊ�ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ� ɩɪɟɫɫɨɜɚɧɧɨɝɨ� ɩɢɪɨɮɢɥɥɢɬɚ�� ɤɨɬɨɪɵɣ� ɯɨɪɨɲɨ�
ɞɟɮɨɪɦɢɪɭɟɬɫɹ� ɢ� ɡɚ� ɫɱɟɬ� ɮɪɢɤɰɢɨɧɧɵɯ� ɫɜɨɣɫɬɜ� ɩɪɢ� ɫɠɚɬɢɢ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɫɠɢɦɚɟɦɨɣ� ɩɪɨɤɥɚɞɤɢ� ɩɨ� ɤɨɧɬɭɪɭ� ɩɨɥɨɫɬɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ�� ɧɚɞɟɠɧɨ� ɡɚɩɢɪɚɸɳɟɣ�
ɪɚɛɨɱɢɣ�ɨɛɴɟɦ�ɢ�ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ�ɛɨɤɨɜɭɸ�ɩɨɞɞɟɪɠɤɭ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɩɭɚɧɫɨɧɨɜ��

ȼ� ɤɚɱɟɫɬɜɟ� ɬɟɩɥɨɢɡɨɥɹɰɢɢ� ɩɢɪɨɮɢɥɥɢɬɨɜɨɝɨ� ɤɨɧɬɟɣɧɟɪɚ� ɨɬ� ɩɟɪɟɝɪɟɜɚ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ����±������ɋ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɪɨɫɬɨɜɨɣ�ɹɱɟɣɤɟ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�
ɰɢɤɥɚ�ɜɵɪɚɳɢɜɚɧɢɹ�ɢɫɩɨɥɶɡɭɸɬ�ɩɪɟɫɫɨɜɚɧɧɵɣ�ɩɨɪɨɲɨɤ�ɞɨɥɨɦɢɬɚ�ɫɨ�ɫɜɹɡɭɸɳɢɦ�ɧɚ�ɨɫɧɨɜɟ�
ɫɢɥɢɤɚɬɧɨɝɨ� ɤɥɟɹ�� ɗɥɟɤɬɪɨɢɡɨɥɹɰɢɹ� ɪɟɚɤɰɢɨɧɧɨɝɨ� ɨɛɴɟɦɚ� ɜɵɩɨɥɧɟɧɚ� ɢɡ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɣ�
ɨɤɢɫɢ�ɦɚɝɧɢɹ��ɤɨɬɨɪɚɹ�ɮɨɪɦɭɟɬɫɹ�ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɜɨɞɧɨɝɨ�ɪɚɫɬɜɨɪɚ�6L2���

Ɋɟɡɢɫɬɢɜɧɚɹ�ɫɢɫɬɟɦɚ�ɷɥɟɤɬɪɨɧɚɝɪɟɜɚ�ɪɨɫɬɨɜɨɝɨ�ɨɛɴɟɦɚ�ɩɢɪɨɮɢɥɥɢɬɨɜɨɝɨ�ɤɨɧɬɟɣɧɟɪɚ�
ɫɨɫɬɚɜɥɟɧɚ� ɢɡ� ɤɨɥɟɰ ɢ� ɞɢɫɤɨɜ� ɡɚɞɚɧɧɨɣ� ɤɨɧɮɢɝɭɪɚɰɢɢ�� ɢɡɝɨɬɨɜɥɟɧɧɵɯ� ɢɡ� ɝɪɚɮɢɬɚ�
�ɩɪɢɪɨɞɧɨɝɨ� ɱɟɲɭɣɱɚɬɨɝɨ� ɢ� ɬɟɪɦɨɪɚɫɲɢɪɟɧɧɨɝɨ� ɩɪɨɤɚɬɚɧɧɨɝɨ�� ɫ� ɬɨɤɨɜɜɨɞɚɦɢ� ɢɡ� ɫɬɚɥɢ��
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ�ɤɨɧɬɚɤɬ�ɝɪɚɮɢɬɚ�ɫ�ɬɜɟɪɞɵɦ�ɫɩɥɚɜɨɦ�

Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɤɨɧɬɟɣɧɟɪɟ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ�ɞɥɹ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɲɥɢɮɩɨɪɨɲɤɨɜ��ɢ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɩɨ�ɜɵɪɚɳɢɜɚɧɢɸ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɧɚ�
ɡɚɬɪɚɜɤɟ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɦɚɬɟɪɢɚɥɵ� �ɪɢɫ�� � ɚ��� ɧɟ�
ɜɵɞɟɪɠɢɜɚɸɬ�ɞɥɢɬɟɥɶɧɵɯ�ɰɢɤɥɨɜ�ɜɵɪɚɳɢɜɚɧɢɹ��

Ⱦɥɹ� ɜɵɪɚɳɢɜɚɧɢɹ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɦɟɬɨɞɨɦ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ�
ɪɚɡɪɚɛɨɬɚɥɢ�ɹɱɟɣɤɭ�ɭɥɭɱɲɟɧɧɨɣ�ɬɟɩɥɨɢɡɨɥɹɰɢɢ�ɢ�ɤɨɧɫɬɪɭɤɰɢɢ�ɫɢɫɬɟɦɵ�ɧɚɝɪɟɜɚɧɢɹ�ɜ�ɰɟɥɹɯ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɝɪɚɞɢɟɧɬɚ� ɜ� ɪɨɫɬɨɜɨɦ� ɨɛɴɟɦɟ� �ɪɢɫ�� � ɛ��� ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�
ɪɨɫɬɨɜɨɣ� ɹɱɟɣɤɢ�� ɩɪɢɦɟɧɟɧɧɵɟ� ɜ� ɪɚɛɨɬɟ� ɫ� ɩɪɟɫɫɨɦ� &6�9,,�� ɩɨɡɜɨɥɢɥɢ� ɨɫɭɳɟɫɬɜɥɹɬɶ�
ɜɵɪɚɳɢɜɚɧɢɟ� ɩɪɢ� ɜɵɫɨɤɨɦ� ɞɚɜɥɟɧɢɢ� ɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ� ɬɟɱɟɧɢɟ� ���� ɱ� ɢ� ɛɨɥɟɟ� ɢ�
ɩɨɥɭɱɚɬɶ� ɦɨɧɨɤɪɢɫɬɚɥɥɵ� ɚɥɦɚɡɚ�� Ɉɞɧɚɤɨ� ɞɥɢɬɟɥɶɧɵɟ� ɰɢɤɥɵ� ɜɵɪɚɳɢɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɧɨ�
ɫɨɜɟɪɲɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɜɨɡɦɨɠɧɵ� ɩɪɢ� ɭɫɥɨɜɢɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɩɟɰɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ�
ɤɨɧɬɪɨɥɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɚɪɚɦɟɬɪɚɦɢ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɧɚɝɪɟɜɚ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɮɭɧɤɰɢɢ�
ɭɩɪɚɜɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɟɞɭɫɦɨɬɪɟɬɶ� ɭɱɟɬ� ɞɚɧɧɵɯ� ɩɨ� ɨɯɥɚɠɞɟɧɢɸ�
ɩɭɚɧɫɨɧɨɜ��ɬɟɦɩɟɪɚɬɭɪɵ�ɢ�ɜɟɥɢɱɢɧɵ�ɩɪɨɬɨɤɨɜ�ɨɯɥɚɠɞɚɸɳɟɣ�ɠɢɞɤɨɫɬɢ��

Ʉɨɦɩɥɟɤɬɚɰɢɹ� ɫɬɚɧɞɚɪɬɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɬɢɩɚ� ɋɋɊ�� ɤɨɬɨɪɭɸ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɡɚɜɨɞ�
ɢɡɝɨɬɨɜɢɬɟɥɶ�� ɧɟ� ɩɪɢɝɨɞɧɚ� ɞɥɹ� ɤɨɧɬɪɨɥɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɨɣ� ɪɨɫɬɨɜɨɣ� ɹɱɟɣɤɢ��
ɩɨɫɤɨɥɶɤɭ� ɧɟ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɬɟɩɥɨɜɨɝɨ� ɪɟɠɢɦɚ� ɩɭɚɧɫɨɧɨɜ� ɢ� ɞɪɭɝɢɯ� ɞɟɬɚɥɟɣ�
ɩɪɟɫɫɚ�� Ⱦɥɹ� ɩɪɟɰɢɡɢɨɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɜɵɪɚɳɢɜɚɧɢɟɦ� ɪɚɡɪɚɛɨɬɚɥɢ� ɫɢɫɬɟɦɭ�� ɢɡ� ɥɨɝɢɤɨ�
ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ�ɛɥɨɤɨɜ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɤɨɧɬɪɨɥɶ�ɢ�ɭɩɪɚɜɥɟɧɢɟ��

� ɦɨɳɧɨɫɬɶɸ�ɧɚɝɪɟɜɚ�ɫ�ɬɨɱɧɨɫɬɶɸ������
� ɞɚɜɥɟɧɢɟɦ�ɦɚɫɥɚ�ɜ�ɩɥɭɧɠɟɪɚɯ�ɫ�ɬɨɱɧɨɫɬɶɸ������ɚɬɦ�
� ɬɟɦɩɟɪɚɬɭɪɨɣ�ɯɥɚɞɚɝɟɧɬɚ�ɫ�ɬɨɱɧɨɫɬɶɸ�������ɋ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɧɚɝɪɟɜɚ�ɨɯɥɚɠɞɟɧɢɹ�

ɪɨɫɬɨɜɨɣ�ɹɱɟɣɤɢ�ɫɨ�ɫɤɨɪɨɫɬɶɸ����±�����ɋ�ɫ�
Ɋɚɡɪɚɛɨɬɚɧɧɵɟ� ɪɨɫɬɨɜɵɟ� ɹɱɟɣɤɢ� ɢ� ɫɢɫɬɟɦɭ� ɤɨɧɬɪɨɥɹ�ɭɩɪɚɜɥɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɨɣ�

ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɥɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɪɚɛɨɬ� ɩɨ� ɜɵɪɚɳɢɜɚɧɢɸ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ�
ɤɪɢɫɬɚɥɥɨɜ� ɡɚ� ɨɞɢɧ� ɰɢɤɥ�� Ɉɛɪɚɡɰɵ� ɜɵɪɚɳɟɧɧɵɯ� ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ� ɚɥɦɚɡɚ� ɬɢɩɨɜ� ,,D ɢ� ,,E
ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����Ʉɚɤ�ɜɢɞɢɦ��ɜɫɟ�ɩɨɥɭɱɟɧɧɵɟ�ɤɪɢɫɬɚɥɥɵ�ɞɨɜɨɥɶɧɨ�ɜɵɫɨɤɨɝɨ�ɫɬɪɭɤɬɭɪɧɨɝɨ�
ɫɨɜɟɪɲɟɧɫɬɜɚ�

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɜɨɡɦɨɠɧɨɫɬɢ�ɪɚɡɪɚɛɨɬɤɢ�ɧɨɜɵɯ�ɦɟɬɨɞɨɜ�ɢ�
ɫɩɨɫɨɛɨɜ�ɜɵɪɚɳɢɜɚɧɢɹ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ�ɜ�ɨɛɥɚɫɬɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ�
ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɰɟɥɟɣ��



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

���

ɚ ɛ

ɜ ɝ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɦɨɧɨɤɪɢɫɬɚɥɥɨɜ�ɚɥɦɚɡɚ��ɜɵɪɚɳɟɧɧɵɯ�ɜ�ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɦ�ȺȼȾ��ɩɪɟɫɫ�&6�
9,,��ɜ�ɪɚɫɬɜɨɪ�ɪɚɫɩɥɚɜɧɵɯ�ɫɢɫɬɟɦɚɯ�)H±$O±ɋ��ɚ��ɜ��ɢ�)H±$O�ȼ±ɋ�ɩɪɢ�ɞɚɜɥɟɧɢɢ���������Ƚɉɚ��

ɬɟɦɩɟɪɚɬɭɪɟ������qɋ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɨɜ�ɜɵɪɚɳɢɜɚɧɢɹ����ɱ��ɚ��ɛ�± ɬɢɩɚ�,,D�ɢ�,,E�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɜ�ɫɩɥɚɜɟ�ɪɚɫɬɜɨɪɢɬɟɥɟ��ɜ�± ɬɢɩɚ�,,D�ɩɨɫɥɟ�ɢɡɜɥɟɱɟɧɢɹ�ɢɡ�ɫɩɥɚɜɚ�

ɪɚɫɬɜɨɪɢɬɟɥɹ��ɨɛɳɚɹ�ɦɚɫɫɚ�± �����ɤɚɪɚɬɚ���ɝ�±ɬɢɩɚ�,,E �ɨɛɳɚɹ�ɦɚɫɫɚ�± �����ɤɚɪɚɬɚ�

ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɫɭɱɚɫɧɢɣ ɪɿɜɟɧɶ ɪɨɡɜɢɬɤɭ� ɝɚɥɭɡɿ� ɬɟɯɧɿɤɢ� ɜɢɫɨɤɢɯ� ɬɢɫɤɿɜ�
ɡɚɫɬɨɫɨɜɭɜɚɧɨʀ� ɞɥɹ� ɜɢɪɨɳɭɜɚɧɧɹ� ɦɨɧɨɤɪɢɫɬɚɥɿɜ� ɚɥɦɚɡɭ� ɿ� ɜ� ɨɛɥɚɫɬɿ� ɬɟɪɦɨɞɢɧɚɦɿɱɧɨʀ�
ɫɬɚɛɿɥɶɧɨɫɬɿ�� Ɂ� ɭɪɚɯɭɜɚɧɧɹɦ� ɰɶɨɝɨ� ɪɨɡɝɥɹɧɭɬɨ� ɩɢɬɚɧɧɹ� ɩɪɨ� ɜɢɤɨɧɚɧɧɹ ɞɨɫɥɿɞɠɟɧɶ� ɡ�
ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɲɟɫɬɢɩɭɚɧɫɨɧɧɨɝɨ ɚɩɚɪɚɬɭ ɤɢɬɚɣɫɶɤɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ��Ɋɨɡɪɨɛɥɟɧɨ�ɫɢɫɬɟɦɭ
ɭɩɪɚɜɥɿɧɧɹ� ɿ� ɩɨɽɞɧɚɧɭ� ɡ� ɧɟɸ� ɫɢɫɬɟɦɭ ɨɯɨɥɨɞɠɟɧɧɹ�� ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɧɹ�
ɭɫɬɚɬɤɭɜɚɧɧɹ�ɞɥɹ ɜɢɪɨɳɭɜɚɧɧɹ ɦɨɧɨɤɪɢɫɬɚɥɿɜ�ɚɥɦɚɡɭ�ɦɟɬɨɞɨɦ�ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɝɪɚɞɿɽɧɬɚ��

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɦɨɧɨɤɪɢɫɬɚɥ�� ɚɥɦɚɡ�� ɚɩɚɪɚɬ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ�� ɲɟɫɬɢɩɭɚɧɫɨɧɧɢɣ�
ɚɩɚɪɚɬ

7KH�DQDO\VLV�RI�WKH�FXUUHQW�OHYHO�RI�WKH�DUW�KLJK�SUHVVXUH�XVHG�IRU�JURZLQJ�VLQJOH�FU\VWDOV�RI�
GLDPRQG�DQG�LQ�WKH�UHJLRQ�RI�WKHUPRG\QDPLF�VWDELOLW\��:LWK�WKLV�LQ�PLQG�IRU�UHVHDUFK�ZDV�VHOHFWHG�
WKH� PRVW� XVHG� DQG� FRPPRQ� VL[� DQYLO� DSSDUDWXV� PDLG� LQ� &KLQD�� 0DQDJHPHQW� V\VWHP� GHVLJQHG�
FRQMXJDWH� ZLWK� WKH� FRROLQJ� V\VWHP� DQG� LWV� WHVWLQJ� LQ� JURZLQJ� VLQJOH� FU\VWDOV� RI� GLDPRQG� E\� WKH�
WHPSHUDWXUH�JUDGLHQW�PHWKRG��

.H\�ZRUGV��VLQJOH�FU\VWDO�GLDPRQG��KLJK�SUHVVXUH�DSSDUDWXV��VL[�DQYLO DSSDUDWXV

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

������± 9������± 1����± 3���±��
�� :HQWRUI�5��+��6RPH�VWXGLHV�RI�GLDPRQG�JURZWK�UDWHV����-��3K\V��&KHP��± ������± 9������±

1�����± 3������±�����
ɉɨɫɬɭɩɢɥɚ���������


