
ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɤɟɪɚɦɿɱɧɢɣ ɦɚɬɟɪɿɚɥ�� %�&±7L%�� ɝɿɞɪɨɚɛɪɚɡɢɜɧɢɣ ɡɧɨɫ�� ɤɨɪɨɡɿɣɧɚ�
ɫɬɿɣɤɿɫɬɶ��ɳɿɥɶɧɿɫɬɶ ɫɬɪɭɦɭ ɪɨɡɱɢɧɟɧɧɹ�

Ʌɢɬɟɪɚɬɭɪɚ
�� :HDU RI ERURQ FDUELGH FHUDPLFV E\ DEUDVLYH ZDWHUMHWV�� .� $� 6FKZHW]��/� 6� 6LJO� -� *UHLP��

+� .QRFK ���:HDU��± ������± ���±�����± 3DUW���± 3�����±����
�� 'HQJ� -��� 6XQ� -� 6DQG� HURVLRQ� SHUIRUPDQFH� RI�%�&�EDVHG� FHUDPLF� QR]]OHV ��� ,QWHUQ�� -�� RI�

5HIUDFWRU\�0HWDOV�DQG�+DUG�0DWHU��± ������± ����± 1����± 3� ���±�����
�� 6XQ -� 'HYHORSPHQW� RI� QHZ� %�&� FRPSRVLWH� FHUDPLF� QR]]OH� DQG� VWXG\� RQ� LWV� HURVLRQ�

PHFKDQLVPV���3K'�'LVVHUWDWLRQ��6KDQGRQJ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��3HRSOH
V�
5HSXEOLF�RI�&KLQD� ����� ± ����S�

�� (URVLRQ�EHKDYLRU�RI�%�&�EDVHG�FHUDPLF�QR]]OHV�E\�DEUDVLYH�DLU�MHW � -� 6XQ� &� /LX� -� 7LDQ�
%� )HQJ ���&HUDPLFV ,QWHUQ��± ������± ��� ± 1 ���± 3������±����

�� +LJK� VWUHQJWK� %�&±7L%� FRPSRVLWHV� IDEULFDWHG� E\� UHDFWLRQ� KRW�SUHVVLQJ� �� 6� <DPDGD��
.� +LUDR��<� <DPDXFKL��6� .DQ]DNL����-��(XU��&HUDPLF 6RF� ± ������± ����± 1 ���± 3������±
�����

�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɫɜɨɣɫɬɜ� ɜ� ɫɢɫɬɟɦɟ ȼ�ɋ ± ɌLɇ� ɩɪɢ�
ɪɟɚɤɰɢɨɧɧɨɦ� ɫɩɟɤɚɧɢɢ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� �� ȼ� ȼ� ɂɜɠɟɧɤɨ�� Ɉ� ɇ� Ʉɚɣɞɚɲ��
Ƚ� Ɏ� ɋɚɪɧɚɜɫɤɚɹ� ɢ�ɞɪ� ���ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ����± ɋ����±���

�� Ⱥɧɨɞɧɨɟ� ɪɚɫɬɜɨɪɟɧɢɟ� ɫɟɪɟɛɪɚ� ɜ� ɪɚɫɬɜɨɪɚɯ� 1D2+� �� ɇ� ɇ� Ʌɟɫɧɵɯ�� Ʌ� ȿ� ȼɨɥɤɨɜɚ��
ɇ� Ɇ� Ɍɭɬɤɢɧɚ��ɂ� Ʉ� Ɇɚɪɲɚɤɨɜ����Ʉɨɪɪɨɡɢɹ��ɦɚɬɟɪɢɚɥɵ��ɡɚɳɢɬɚ��± ������±ʋ ���± ɋ���±��

�� Ⱥɧɬɪɨɩɨɜ�Ʌ�ɂ��Ɍɟɨɪɟɬɢɱɟɫɤɚɹ�ɷɥɟɤɬɪɨɯɢɦɢɹ��± �ɟ�ɢɡɞ��± Ɇ���ȼɵɫɲ��ɲɤ��± ������± ����
ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ���������

Ⱥ� Ɇ��Ʉɭɡɟɣ��ɞɨɤɬ��ɬɟɯɧ��ɧɚɭɤ��ȼ� ə��Ʌɟɛɟɞɟɜ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��
ɇ� ɂ��Ʌɚɳ��Ⱥ� ȼ��Ɏɪɚɧɰɤɟɜɢɱ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɧɚɭɱɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�©Ɏɢɡɢɤɨ�ɬɟɯɧɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɧɚɰɢɨɧɚɥɶɧɨɣ�
ɚɤɚɞɟɦɢɢ�ɧɚɭɤ�Ȼɟɥɚɪɭɫɢª��ɝ��Ɇɢɧɫɤ

ɋɌɊɍɄɌɍɊɇɈ�ɎȺɁɈȼɕȿ�ɉɊȿȼɊȺɓȿɇɂə�ɉɊɂ�ɋɉȿɄȺɇɂɂ�
ȺɅɆȺɁɈɋɈȾȿɊɀȺɓɂɏ�ɄɈɆɉɈɁɂɐɂɈɇɇɕɏ�ɆȺɌȿɊɂȺɅɈȼ�ɇȺ�ɆȿɌȺɅɅɈ�

ɋɌȿɄɅəɇɇɕɏ�ɋȼəɁɄȺɏ

Ɇɟɬɨɞɚɦɢ� ɨɩɬɢɱɟɫɤɨɣ ɢ ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ�� ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ� ɚɧɚɥɢɡɚ��
ɢɫɫɥɟɞɨɜɚɧɵ� ɩɪɨɰɟɫɫɵ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɚɥɦɚɡ� ± ɦɟɞɧɨ�
ɨɥɨɜɹɧɧɵɣ�ɫɩɥɚɜ�± ɫɬɟɤɥɨ��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɩɪɨɫɥɨɣɤɢ�ɫɬɟɤɥɚ�ɜ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ�ɦɚɬɟɪɢɚɥɟ�
ɜɵɩɨɥɧɹɸɬ�ɮɭɧɤɰɢɸ�ɚɪɦɢɪɭɸɳɟɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɢ�ɚɞɝɟɡɢɨɧɧɨɝɨ�ɩɨɤɪɵɬɢɹ�ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɟ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɫɩɟɤɚɧɢɟ��
ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ��ɤɨɧɬɚɤɬɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ

ȼɜɟɞɟɧɢɟ
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɩɨɥɭɱɟɧɢɹ� ɚɥɦɚɡɨɚɛɪɚɡɢɜɧɵɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�

ɦɚɬɟɪɢɚɥɨɜ� ɦɟɬɨɞɚɦɢ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ� ɜɤɥɸɱɚɸɬ� ɱɟɬɵɪɟ� ɨɫɧɨɜɧɵɟ� ɨɩɟɪɚɰɢɢ��
ɫɦɟɲɟɧɢɟ� ɤɨɦɩɨɧɟɧɬɨɜ� �ɩɨɥɭɱɟɧɢɟ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɲɢɯɬɵ��� ɯɨɥɨɞɧɨɟ� ɩɪɟɫɫɨɜɚɧɢɟ�



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

���

�ɩɨɥɭɱɟɧɢɟ� ɤɨɦɩɚɤɬɚ��� ɫɩɟɤɚɧɢɟ� �ɩɨɥɭɱɟɧɢɟ� ɛɪɢɤɟɬɚ��� ɝɨɪɹɱɟɟ� ɩɪɟɫɫɨɜɚɧɢɟ� �ɭɩɥɨɬɧɟɧɢɟ�
ɩɨɪɢɫɬɨɝɨ�ɛɪɢɤɟɬɚ��

ȼ ɫɥɭɱɚɟ�ɝɨɦɨɝɟɧɧɨɣ�ɲɢɯɬɵ�ɦɚɬɪɢɰɚ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢ�
ɭɩɥɨɬɧɟɧɢɢ� ɛɪɢɤɟɬɚ� ɜɫɥɟɞɫɬɜɢɟ ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɱɚɫɬɢɰ� ɜ�
ɩɪɨɰɟɫɫɟ ɫɩɟɤɚɧɢɹ�� ȼ� ɫɥɭɱɚɟ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɣ� ɲɢɯɬɵ�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɨɧɨɥɢɬɧɨɣ�
ɦɚɬɪɢɰɵ� �ɫɩɥɚɜɚ�� ɩɪɨɢɫɯɨɞɢɬ� ɢ� ɩɪɢ� ɞɢɮɮɭɡɢɨɧɧɨɦ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɤɨɦɩɨɧɟɧɬɨɜ� ɜ�
ɬɜɟɪɞɨɦ��ɬɜɟɪɞɨ�ɠɢɞɤɨɦ�ɫɨɫɬɨɹɧɢɹɯ�>�� �@��ɇɚɢɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɨ�ɩɪɨɰɟɫɫɵ�ɝɨɦɨɝɟɧɢɡɚɰɢɢ�
ɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɦɚɬɪɢɱɧɨɝɨ� ɫɩɥɚɜɚ� ɩɪɨɬɟɤɚɸɬ� ɫ� ɭɱɚɫɬɢɟɦ� ɠɢɞɤɨɣ� ɮɚɡɵ�� Ʉɥɚɫɫɢɱɟɫɤɢɦɢ�
ɩɨɪɨɲɤɨɜɵɦɢ� ɫɢɫɬɟɦɚɦɢ�� ɜ� ɤɨɬɨɪɵɯ� ɨɛɪɚɡɨɜɚɧɢɟ� ɦɚɬɪɢɰ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɩɪɨɬɟɤɚɟɬ�ɫ�ɭɱɚɫɬɢɟɦ�ɠɢɞɤɨɣ�ɮɚɡɵ��ɹɜɥɹɸɬɫɹ�&X±6Q��&X±=Q±
$O±6Q��&X±=Q±6Q >�� �@��Ⱦɪɭɝɢɦ�ɞɨɫɬɨɢɧɫɬɜɨɦ�ɷɬɢɯ�ɫɢɫɬɟɦ�ɹɜɥɹɟɬɫɹ�ɯɢɦɢɱɟɫɤɚɹ�ɢɧɟɪɬɧɨɫɬɶ�
ɨɫɧɨɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�&X��=Q��6Q��Ɉɧɢ�ɦɟɞɥɟɧɧɨ�ɨɤɢɫɥɹɸɬɫɹ�ɤɢɫɥɨɪɨɞɨɦ��ɧɚɯɨɞɹɳɢɦɫɹ�ɜ�
ɩɨɪɨɜɵɯ� ɤɚɧɚɥɚɯ� ɛɪɢɤɟɬɨɜ�� Ɉɤɫɢɞɧɵɟ� ɩɥɟɧɤɢ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɪɨɲɤɨɜ� ɦɨɝɭɬ� ɛɵɬɶ�
ɜɨɫɫɬɚɧɨɜɥɟɧɵ� ɨɤɫɢɞɨɦ� ɭɝɥɟɪɨɞɚ� ɩɪɢ� ���±����� Ʉ� >�@�� ɉɨɷɬɨɦɭ� ɨɤɫɢɞɧɵɟ� ɩɥɟɧɤɢ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɧɟɨɤɢɫɥɟɧɧɵɯ� ɩɨɪɨɲɤɨɜ� ɦɟɞɢ�� ɨɥɨɜɚ�� ɰɢɧɤɚ� ɧɟ� ɩɪɟɩɹɬɫɬɜɭɸɬ� ɤɨɧɬɚɤɬɧɨɦɭ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ� ɤɨɦɩɨɧɟɧɬɨɜ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɬɨɥɫɬɵɟ� ���±���� ɧɦ�� ɨɤɫɢɞɧɵɟ� ɩɥɟɧɤɢ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɨɤɢɫɥɟɧɧɵɯ� ɩɨɪɨɲɤɨɜ� ɩɨɞɚɜɥɹɸɬ� ɤɨɧɬɚɤɬɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɦɟɠɞɭ�
ɱɚɫɬɢɰɚɦɢ� >�@�� ȼɜɟɞɟɧɢɟ� ɜ� ɬɚɤɢɟ� ɩɨɪɨɲɤɨɜɵɟ� ɫɦɟɫɢ� ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ� ɱɚɫɬɢɰ� �%�&�� 6L&��
$O�2��� ɞɥɹ� ɢɡɦɟɧɟɧɢɹ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ��
ɩɪɢɜɨɞɢɬ� ɤ� ɛɥɨɤɢɪɨɜɚɧɢɸ� ɝɪɚɧɢɰ� &X�6Q�� ɩɨɞɚɜɥɟɧɢɸ� ɤɨɧɬɚɤɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢ�
ɫɤɨɪɨɫɬɢ� ɝɨɦɨɝɟɧɢɡɚɰɢɢ� ɫɨɫɬɚɜɚ� ɩɨɪɨɲɤɨɜɨɝɨ� ɛɪɢɤɟɬɚ�� ɉɪɨɰɟɫɫɵ� ɤɨɧɬɚɤɬɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� ɩɪɨɬɟɤɚɸɳɢɟ� ɜ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɞɢɫɩɟɪɫɧɵɯ� ɦɟɬɚɥɥɨ�ɤɟɪɚɦɢɱɟɫɤɢɯ�
ɫɢɫɬɟɦɚɯ� ɩɪɢ� ɤɢɧɟɬɢɱɟɫɤɢɯ� ɨɝɪɚɧɢɱɟɧɢɹɯ� ɦɚɥɨ� ɢɡɭɱɟɧɵ�� ɯɨɬɹ� ɨɧɢ� ɨɩɪɟɞɟɥɹɸɬ� ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɟ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɣ
Ɇɟɬɨɞɚɦɢ� ɨɩɬɢɱɟɫɤɨɣ�� ɷɥɟɤɬɪɨɧɧɨɣ� ɫɤɚɧɢɪɭɸɳɟɣ� ɦɢɤɪɨɫɤɨɩɢɢ�� ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ�

ɮɚɡɨɜɨɝɨ� ɚɧɚɥɢɡɚ�� ɢɡɭɱɟɧɵ� ɩɪɨɰɟɫɫɵ� ɤɨɧɬɚɤɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɫɢɫɬɟɦɵ�&X�6Q�ɫɬɟɤɥɨ��ɑɚɫɬɢɰɵ��ɩɥɟɧɤɢ�ɫɬɟɤɥɚ��ɤɢɧɟɬɢɱɟɫɤɢɟ�
ɛɚɪɶɟɪɵ��ɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɧɚ�ɱɚɫɬɢɰɚɯ�ɦɟɞɢ�ɢ�ɨɥɨɜɚ�ɩɪɢ�ɢɫɩɚɪɟɧɢɢ�ɪɚɫɬɜɨɪɚ��ɫɭɫɩɟɧɡɢɢ��ɢɡ�
ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɢɯ�ɫɨɥɟɣ�ɰɢɧɤɚ��ɧɚɬɪɢɹ��ɚɥɸɦɢɧɢɹ��ɉɨɪɨɲɤɢ�ɦɟɞɢ��ɨɥɨɜɚ��ɫɦɟɲɢɜɚɥɢɫɶ�ɜ�
ɩɪɢɫɭɬɫɬɜɢɢ� ɪɚɫɬɜɨɪɚ� ɩɪɟɤɭɪɫɨɪɚ� ɫɬɟɤɥɚ�� ɂɡ� ɲɢɯɬɵ� ɩɪɟɫɫɨɜɚɥɢ� �ɞɚɜɥɟɧɢɟ� ���� Ɇɉɚ��
ɛɪɢɤɟɬɵ��ɤɨɬɨɪɵɟ�ɫɩɟɤɚɥɢ�ɩɪɢ������Ʉ�ɢ�ɭɩɥɨɬɧɹɥɢ�ɩɪɢ�ɞɚɜɥɟɧɢɢ������������Ɇɉɚ��ɉɨ�ɬɚɤɢɦ�
ɠɟ� ɪɟɠɢɦɚɦ� ɛɵɥɢ� ɢɡɝɨɬɨɜɥɟɧɵ� ɦɚɬɪɢɱɧɵɟ� ɫɩɥɚɜɵ� &X���� ɦɚɫ��6Q�� ȼ� ɞɪɭɝɨɣ� ɫɟɪɢɢ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɲɢɯɬɭ�&X����ɦɚɫ��6Q����ɦɚɫ���ɩɪɟɤɭɪɫɨɪ�ɫɬɟɤɥɚ�ɩɪɟɫɫɨɜɚɥɢ�ɩɪɢ�����Ɇɉɚ�
ɢ�ɫɩɟɤɚɥɢ�ɩɪɢ�����Ʉ�ɜ�ɬɟɱɟɧɢɟ��������ɦɢɧɭɬ�

ɋɩɟɤɚɧɢɟ�ɛɪɢɤɟɬɨɜ�ɢɡ�ɲɢɯɬɵ�&X����ɦɚɫ��6Q����ɦɚɫ�� ɩɪɟɤɭɪɫɨɪ�ɫɬɟɤɥɚ�ɩɪɢɜɨɞɢɬ�ɤ�
ɨɛɪɚɡɨɜɚɧɢɸ� ɚɝɥɨɦɟɪɚɬɨɜ� ɢɡ� ɫɩɥɚɜɚ� ɦɟɞɶ�ɨɥɨɜɨ� �ɪɢɫ�� ���� ɇɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɝɥɨɦɟɪɚɬɨɜ�
ɩɪɢɫɭɬɫɬɜɭɸɬ� ɩɥɟɧɤɢ� ɫɬɟɤɥɚ�� Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ� ɫɩɥɚɜɚ� &X���� ɦɚɫ��6Q ɩɨɫɥɟ� ɫɩɟɤɚɧɢɹ� ɢ�
ɝɨɪɹɱɟɝɨ� ɩɪɟɫɫɨɜɚɧɢɹ�� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɬɜɟɪɞɵɣ� ɪɚɫɬɜɨɪ� ɨɥɨɜɚ� ɜ ɦɟɞɢ�� ɜ� ɤɨɬɨɪɨɦ�
ɩɪɢɫɭɬɫɬɜɭɸɬ�ɱɚɫɬɢɰɵ�ɮɚɡɵ�ɢ�ɫɬɟɤɥɚ��ɪɢɫ��������



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ɋɢɫ�����Ɇɨɪɮɨɥɨɝɢɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɩɟɤɨɜ�ɦɟɞɶ�ɨɥɨɜɨ�ɫɬɟɤɥ��ɚ�± ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɫɩɟɤɚɧɢɹ���ɦɢɧ���ɤɨɧɰɟɧɬɪɚɰɢɹ�ɫɬɟɤɥɚ�± ��ɦɚɫ����ɛ�� ɞɥɢɬɟɥɶɧɨɫɬɶ�ɫɩɟɤɚɧɢɹ���ɦɢɧ���

ɤɨɧɰɟɧɬɪɚɰɢɹ�ɫɬɟɤɥɚ�± ��ɦɚɫ��

ɚ ɛ
Ɋɢɫ�����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɦɟɞɶ�ɨɥɨɜɨ�ɫɬɟɤɥɨ��Ɍɟɦɩɟɪɚɬɭɪɚ�

ɫɩɟɤɚɧɢɹ������Ʉ��ɚ�± ɞɚɜɥɟɧɢɟ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ����Ɇɉɚ�
ɛ�± ɞɚɜɥɟɧɢɟ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ����Ɇɉɚ

Ɍɜɟɪɞɨɫɬɶ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɝɨ� ɫɩɥɚɜɚ�� ɨɛɪɚɡɭɸɳɟɝɨɫɹ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɢ� ɝɨɪɹɱɟɦ�
ɩɪɟɫɫɨɜɚɧɢɢ�ɛɪɢɤɟɬɨɜ��ɩɪɢ�ɩɪɨɱɢɯ�ɪɚɜɧɵɯ�ɭɫɥɨɜɢɹɯ�ɡɚɜɢɫɢɬ�ɨɬ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɫɬɟɤɥɚ��ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ���ȼɥɢɹɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɫɬɟɤɥɚ�ɜ�ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɦ�ɫɩɥɚɜɟ�ɧɚ�ɟɝɨ�ɬɜɟɪɞɨɫɬɶ��
Ⱦɚɜɥɟɧɢɟ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ����Ɇɉɚ

Ɍɟɦɩɟɪɚɬɭɪɚ�
ɫɩɟɤɚɧɢɹ��Ʉ

Ɍɜɟɪɞɨɫɬɶ�ɇ5%
Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɫɬɟɤɥɚ��ɦɚɫ��

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



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

���

Ɋɚɡɦɟɪɵ�ɱɚɫɬɢɰ�ɫɬɟɤɥɚ��ɨɛɪɚɡɭɸɳɢɯɫɹ�ɜ�ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɦ�ɫɩɥɚɜɟ��ɞɨɫɬɢɝɚɸɬ���± ���
ɦɤɦ�� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɱɚɫɬɢɰ� ɫɬɟɤɥɚ� ɞɨɫɬɚɬɨɱɧɨ� ɨɞɧɨɪɨɞɧɨɟ� �ɪɢɫ�� ���� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɪɟɠɢɦɨɜ� ɯɨɥɨɞɧɨɝɨ� ɢ� ɝɨɪɹɱɟɝɨ� ɩɪɟɫɫɨɜɚɧɢɹ�� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɪɟɤɭɪɫɨɪɚ� ɫɬɟɤɥɚ� ɜ� ɲɢɯɬɟ��
ɫɬɟɤɥɨ�ɩɪɢɫɭɬɫɬɜɭɟɬ�ɜ�ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɦ�ɫɩɥɚɜɟ�ɜ�ɮɨɪɦɟ�ɱɚɫɬɢɰ�ɢ�ɩɥɟɧɨɤ��ɪɢɫ��������

ȼ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɚɯ�ɦɟɞɧɨ�ɨɥɨɜɹɧɧɵɣ�ɫɩɥɚɜ�± ɫɬɟɤɥɨ�± ɚɥɦɚɡ�ɧɚ�ɱɚɫɬɢɰɚɯ�
ɚɥɦɚɡɚ�ɮɨɪɦɢɪɭɸɬɫɹ�ɩɥɟɧɤɢ�ɫɬɟɤɥɚ��ɪɢɫ���� ɚ���

ɋɬɪɭɤɬɭɪɚ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɝɨ� ɫɩɥɚɜɚ� ɧɟɨɞɧɨɪɨɞɧɚɹ� �ɪɢɫ� �� ɚ��� ɜ� ɧɟɣ� ɧɚ� ɮɨɧɟ� D�
ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɨɥɨɜɚ� ɜ� ɦɟɞɢ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɞɜɟ� ɮɚɡɵ� &X�6Q� ɢ� &X��6Q�� ɛɨɝɚɬɵɟ� ����
ɦɚɫ���ɢ����ɦɚɫ����ɨɥɨɜɨɦ��ɪɢɫ�����

Ɋɢɫ�����Ɋɟɧɬɝɟɧɨɝɪɚɦɦɚ�ɦɚɬɪɢɱɧɨɝɨ�ɫɩɥɚɜɚ

ɚ ɛ
Ɋɢɫ�����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ��ɚ��ɢ�ɦɨɪɮɨɥɨɝɢɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɢ�ɢɡɥɨɦɨɜ��ɛ��

ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɦɟɞɧɨ�ɨɥɨɜɹɧɧɵɣ�ɫɩɥɚɜ�± ɫɬɟɤɥɨ�± ɚɥɦɚɡ��Ɍɟɦɩɟɪɚɬɭɪɚ�
ɫɩɟɤɚɧɢɹ�����Ʉ��ɞɚɜɥɟɧɢɟ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ����Ɇɉɚ



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɷɥɟɦɟɧɬɨɜ�ɦɟɞɢ� ɨɥɨɜɚ�ɜ�ɦɚɬɪɢɱɧɨɦ�ɫɩɥɚɜɟ�ɞɨɫɬɚɬɨɱɧɨ�ɪɚɜɧɨɦɟɪɧɨɟ��ɪɢɫ�����

ɚ ɛ
Ɋɢɫ�����Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɷɥɟɦɟɧɬɨɜ��ɦɟɞɶ�± ���ɨɥɨɜɨ�± ���ɤɢɫɥɨɪɨɞ�± ���ɜ�ɦɚɬɪɢɰɟ�

ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɚ� ɢ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɦɚɬɪɢɰɵ��ɛ�

Ɇɨɪɮɨɥɨɝɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɪɚɡɦɟɪɵ� ɚɝɥɨɦɟɪɚɬɨɜ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɩɪɢ� ɫɩɟɤɚɧɢɢ�
ɛɪɢɤɟɬɚ� ɢɡ�ɲɢɯɬɵ�ɦɟɞɶ� ± ɨɥɨɜɨ� ± ɩɪɟɤɭɪɫɨɪ� ɫɬɟɤɥɚ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɨɧɢ� ɨɛɪɚɡɨɜɚɥɢɫɶ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɬɟɤɚɧɢɹ� ɨɥɨɜɚ� ɩɨ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɦɟɞɢ� �ɪɢɫɭɧɨɤ� ���� ȼ� ɬɟɦɩɟɪɚɬɭɪɧɨɦ�
ɢɧɬɟɪɜɚɥɟ� ���±���� Ʉ� ɪɚɫɬɜɨɪɢɦɨɫɬɶ� ɦɟɞɢ� ɜ� ɨɥɨɜɟ� �� ɦɚɫ���� ɦɟɧɶɲɟ�� ɱɟɦ� ɪɚɫɬɜɨɪɢɦɨɫɬɶ�
ɨɥɨɜɚ� ɜ� ɬɜɟɪɞɨɣ� ɦɟɞɢ� ������ ɦɚɫ����� ɉɪɢ� ɛɨɥɟɟ� ɜɵɫɨɤɢɯ� ����±����� Ʉ�� ɬɟɦɩɟɪɚɬɭɪɚɯ�
ɪɚɫɬɜɨɪɢɦɨɫɬɶ�ɦɟɞɢ�ɜ�ɨɥɨɜɟ�����ɦɚɫ����ɩɪɟɜɵɲɚɟɬ�ɪɚɫɬɜɨɪɢɦɨɫɬɶ�ɨɥɨɜɚ�ɜ�ɦɟɞɢ������ɦɚɫ���
>�@�� ɋɤɨɪɨɫɬɶ� ɞɢɮɮɭɡɢɢ� ɢ� ɨɥɨɜɚ� ɜ� ɦɟɞɢ� ɧɚ� ɧɟɫɤɨɥɶɤɨ� ɩɨɪɹɞɤɨɜ� ɦɟɧɶɲɟ�� ɱɟɦ� ɫɤɨɪɨɫɬɶ�
ɞɢɮɮɭɡɢɢ�ɦɟɞɢ� ɜ�ɠɢɞɤɨɦ� ɨɥɨɜɟ� >�� �@�� ɉɨɷɬɨɦɭ� ɜɨ� ɜɫɟɣ� ɨɛɥɚɫɬɢ� ɬɟɦɩɟɪɚɬɭɪ� ���±�����Ʉ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɩɪɨɬɟɤɚɟɬ� ɪɚɫɬɜɨɪɟɧɢɟ�ɦɟɞɢ� ɜ� ɨɥɨɜɟ� ɢ� ɨɛɴɟɦ�ɠɢɞɤɨɣ�ɮɚɡɵ� ɜɨɡɪɚɫɬɚɟɬ��
Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɝɨ� ɫɩɥɚɜɚ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɬɨ�� ɱɬɨ� ɱɚɫɬɢɰɵ� ɮɚɡ� &X�6Q� ɢ�
&X��6Q�� ɨɛɪɚɡɨɜɚɥɢɫɶ�ɩɪɢ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɪɚɫɩɥɚɜɚ��Ɋɚɫɩɥɚɜɵ�ɫɨɞɟɪɠɚɳɢɟ���±���ɦɚɫ���ɢ�
��� ɦɚɫ��� ɨɥɨɜɚ� ɤɪɢɫɬɚɥɥɢɡɭɸɬɫɹ� ɩɪɢ� ���� Ʉ� ɢ� ���±���� Ʉ� >�@�� Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ� ɦɟɞɧɨ�
ɨɥɨɜɹɧɧɵɯ� ɪɚɫɩɥɚɜɨɜ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɥɢɤɜɚɰɢɟɣ�� ɨɛɨɝɚɳɟɧɢɟɦ� ɪɚɫɩɥɚɜɚ� ɨɥɨɜɨɦ� >�@��
ɋɭɳɟɫɬɜɨɜɚɧɢɟ� ɜ� ɤɨɦɩɚɤɬɟ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɫɩɟɤɚɧɢɹ� ������ Ʉ�� ɭɱɚɫɬɤɨɜ� ɪɚɫɩɥɚɜɚ� ɫ�
ɪɚɡɥɢɱɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɨɥɨɜɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɛɭɫɥɨɜɥɟɧɨ� ɛɥɨɤɢɪɨɜɚɧɢɟɦ� ɮɥɸɫɨɦ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɦɟɞɢ� ɢɥɢ� ɨɛɨɝɚɳɟɧɢɟɦ� ɪɚɫɩɥɚɜɚ� ɨɥɨɜɨɦ� ɩɪɢ� ɟɝɨ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��
ɏɚɪɚɤɬɟɪ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɱɚɫɬɢɰ�ɫɬɟɤɥɚ�ɜ�ɦɚɬɪɢɱɧɨɦ�ɫɩɥɚɜɟ�ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɪɚɫɩɥɚɜ�ɫɬɟɤɥɚ�
ɧɟ�ɩɪɟɩɹɬɫɬɜɨɜɚɥ�ɤɨɧɬɚɤɬɚɦ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɱɚɫɬɢɰ��ɪɢɫ������ɉɨɷɬɨɦɭ�ɩɪɢɱɢɧɨɣ�ɨɛɪɚɡɨɜɚɧɢɹ�
ɮɚɡ�ɛɨɝɚɬɵɯ�ɨɥɨɜɨɦ�ɹɜɥɹɟɬɫɹ�ɧɢɡɤɚɹ�ɫɤɨɪɨɫɬɶ�ɞɢɮɮɭɡɢɢ�ɨɥɨɜɚ�ɢɡ�ɪɚɫɩɥɚɜɚ�ɜ�ɬɜɟɪɞɭɸ�ɦɟɞɶ�
ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɫɩɟɤɚɧɢɹ��ɬ�ɟ��ɦɚɥɨɟ�ɜɪɟɦɹ�ɜɵɞɟɪɠɤɢ�ɫɩɟɤɚ�ɩɪɢ������Ʉ�

Ɇɨɪɮɨɥɨɝɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɝɥɨɦɟɪɚɬɨɜ� ɢɡ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɝɨ� ɫɩɥɚɜɚ�� ɢɯ� ɮɨɪɦɚ��
ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɜ� ɢɧɬɟɪɜɚɥɟ� ɬɟɦɩɟɪɚɬɭɪ� ���±����� Ʉ� ɧɚ� ɢɯ� ɩɨɜɟɪɯɧɨɫɬɢ� ɫɭɳɟɫɬɜɨɜɚɥɚ�
ɠɢɞɤɚɹ� ɨɛɨɥɨɱɤɚ�� ɩɪɟɞɨɬɜɪɚɳɚɸɳɚɹ� ɨɤɢɫɥɟɧɢɟ� ɪɚɫɩɥɚɜɚ� �ɪɢɫɭɧɨɤ� ��� ɏɚɪɚɤɬɟɪ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɦɟɞɢ�� ɨɥɨɜɚ� ɜ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɦ� ɫɩɥɚɜɟ� ɬɚɤɠɟ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɜɟɫɶɦɚ�
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ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɨɞɧɨɪɨɞɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɦɟɞɢ� ɢ� ɨɥɨɜɚ� ɜ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɨɦ� ɫɩɥɚɜɟ�� ɇɚ� ɭɱɚɫɬɤɚɯ�� ɝɞɟ�
ɨɬɦɟɱɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɟɞɢ�ɢ�ɭɜɟɥɢɱɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɨɥɨɜɚ��ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɜɨɡɪɚɫɬɚɟɬ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɤɢɫɥɨɪɨɞɚ� �ɪɢɫ�� �� ɚ��� ɉɨɞɨɛɧɚɹ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɢɡɦɟɧɟɧɢɹ�
ɤɨɧɰɟɧɬɪɚɰɢɣ� ɦɟɞɢ�� ɨɥɨɜɚ�� ɤɢɫɥɨɪɨɞɚ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɨɫɥɨɣɤɢ� ɫɬɟɤɥɚ�
ɨɛɨɝɚɳɟɧɵ� ɨɥɨɜɨɦ� �ɪɢɫ�� �� ɚ��� Ɉɛɪɚɡɨɜɚɧɢɟ� ɫɬɟɤɨɥ�� ɫɨɞɟɪɠɚɳɢɯ� ɨɥɨɜɨ�� ɩɪɨɢɫɯɨɞɢɬ� ɜ�
ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɢɧɬɟɪɜɚɥɟ� ���±���� Ʉ� ɩɪɢ� ɪɚɫɬɜɨɪɟɧɢɢ� ɨɤɫɢɞɚ� ɨɥɨɜɚ� ɜ� ɩɪɟɤɭɪɫɨɪɟ��
Ɋɚɫɬɜɨɪɟɧɢɟ� ɨɤɫɢɞɚ� ɨɥɨɜɚ� ɢ� ɨɤɫɢɞɚ� ɦɟɞɢ� �ɧɚ� ɷɬɨ� ɭɤɚɡɵɜɚɟɬ� ɦɨɪɮɨɥɨɝɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɚɝɥɨɦɟɪɚɬɨɜ�� ɜ� ɩɪɟɤɭɪɫɨɪɟ�� ɩɪɢɫɭɬɫɬɜɭɸɳɟɦ� ɜ� ɮɨɪɦɟ� ɩɥɟɧɨɤ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ��
ɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɚɫɬɟɤɚɧɢɸ� ɨɥɨɜɚ� ɩɨ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɦɟɞɢ�� ɉɪɟɤɭɪɫɨɪ� ɢɝɪɚɟɬ� ɜ� ɷɬɨɦ�
ɫɥɭɱɚɟ�ɪɨɥɶ�ɮɥɸɫɚ��ɉɪɟɤɭɪɫɨɪ�ɫɦɚɱɢɜɚɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɱɚɫɬɢɰɵ�ɦɟɞɢ�ɢ�ɨɥɨɜɚ��ɧɨ�ɢ�ɚɥɦɚɡɧɵɟ�
ɡɟɪɧɚ��Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɦɨɪɮɨɥɨɝɢɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɟɝɨ�ɢɡɥɨɦɚ��
ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɧɚ� ɝɪɚɧɢɰɟ� ɪɚɡɞɟɥɚ� ɦɟɞɧɨ�ɨɥɨɜɹɧɧɵɣ� ɫɩɥɚɜ� ± ɚɥɦɚɡɧɨɟ� ɡɟɪɧɨ�
ɩɪɢɫɭɬɫɬɜɭɸɬ� ɩɥɟɧɤɢ� ɫɬɟɤɥɚ� �ɪɢɫɭɧɨɤ��� Ɋɚɫɬɜɨɪ� ɩɪɟɤɭɪɫɨɪɚ� ɫɬɟɤɥɚ� ɢ� ɪɚɫɩɥɚɜ� ɫɬɟɤɥɚ�
ɫɦɚɱɢɜɚɸɬ� ɧɟ� ɬɨɥɶɤɨ� ɱɚɫɬɢɰɵ� ɦɟɬɚɥɥɚ�� ɧɨ� ɢ� ɚɥɦɚɡɧɵɟ� ɡɟɪɧɚ� �ɪɢɫɭɧɨɤ��� Ɋɚɡɪɭɲɟɧɢɟ�
ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɩɪɨɢɫɯɨɞɢɬ� ɧɟ� ɩɨ� ɝɪɚɧɢɰɟ� ɦɚɬɪɢɱɧɵɣ� ɫɩɥɚɜ� ± ɚɥɦɚɡ�� ɚ� ɩɨ�
ɝɪɚɧɢɰɟ� ɫɬɟɤɥɨ� ± ɚɥɦɚɡ�� ɬ�ɟ�� ɩɨ� ɭɱɚɫɬɤɚɦ� ɚɥɦɚɡɧɨɝɨ� ɡɟɪɧɚ�ɧɚ� ɤɨɬɨɪɵɯ�ɨɬɫɭɬɫɬɜɭɟɬ�ɩɥɟɧɤɚ�
ɫɬɟɤɥɚ�� ɋɬɟɤɥɨ� ɜɵɩɨɥɧɹɟɬ� ɮɭɧɤɰɢɸ� ɚɞɝɟɡɢɨɧɧɨɝɨ� ɩɨɤɪɵɬɢɹ� ɧɚ� ɚɥɦɚɡɟ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɚɪɦɢɪɭɸɳɢɯ�ɱɚɫɬɢɰ��ɩɨɜɵɲɚɸɳɢɯ�ɬɜɟɪɞɨɫɬɶ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��

ȼɵɜɨɞɵ
ȼɚɪɶɢɪɨɜɚɧɢɟ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɚɥɦɚɡɨɚɛɪɚɡɢɜɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜɜɟɞɟɧɢɟɦ� ɧɚɩɨɥɧɢɬɟɥɟɣ��
ɥɟɝɢɪɨɜɚɧɢɟɦ�ɦɚɬɪɢɰɵ��ɩɥɚɤɢɪɨɜɚɧɢɟɦ�ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ��ȼɜɟɞɟɧɢɟ�ɧɚ�ɫɬɚɞɢɢ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�
ɲɢɯɬɵ� ɦɚɬɪɢɰɵ� �ɫɜɹɡɤɢ�� ɜ� ɫɨɫɬɚɜ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɩɪɟɤɭɪɫɨɪɚ� ɫɬɪɭɤɬɭɪɧɨɝɨ�
ɷɥɟɦɟɧɬɚ� �ɧɚɩɨɥɧɢɬɟɥɹ�� ɚɞɝɟɡɢɨɧɧɨɝɨ� ɩɨɤɪɵɬɢɹ�� ɩɨɡɜɨɥɹɟɬ� ɮɨɪɦɢɪɨɜɚɬɶ� ɜ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɦ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ� ɦɚɬɟɪɢɚɥɟ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ� ɫɟɬɤɢ� ɫɬɪɭɤɬɭɪɧɨɝɨ�
ɷɥɟɦɟɧɬɚ��ɧɚɩɨɥɧɢɬɟɥɹ��ɢ�ɜɚɪɶɢɪɨɜɚɬɶ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢɧɫɬɪɭɦɟɧɬɚ��

Ɇɟɬɨɞɚɦɢ� ɨɩɬɢɱɧɨʀ� ɬɚ� ɟɥɟɤɬɪɨɧɧɨʀ� ɦɿɤɪɨɫɤɨɩɿʀ�� ɪɟɧɬɝɟɧɿɜɫɶɤɨɝɨ� ɚɧɚɥɿɡɭ��
ɞɨɫɥɿɞɠɟɧɨ�ɩɪɨɰɟɫɢ�ɮɨɪɦɭɜɚɧɧɹ�ɤɨɦɩɨɡɢɰɿɣɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɚɥɦɚɡ�� ɦɿɞɧɨ�ɨɥɨɜ
ɹɧɢɣ�ɫɩɥɚɜ��
ɫɤɥɨ�� ɉɨɤɚɡɚɧɨ�� ɳɨ� ɩɪɨɲɚɪɤɭ� ɫɤɥɚ� ɜ� ɤɨɦɩɨɡɢɰɿɣɧɨɦɭ� ɦɚɬɟɪɿɚɥɿ� ɜɢɤɨɧɭɸɬɶ� ɮɭɧɤɰɿɸ�
ɚɪɦɭɸɱɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɿ�ɚɞɝɟɡɿɣɧɨɝɨ�ɩɨɤɪɢɬɬɹ�ɚɥɦɚɡɧɢɯ�ɡɟɪɟɧ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɣ� ɤɨɦɩɨɡɢɰɿɣɧɿ� ɦɚɬɟɪɿɚɥɢ�� ɫɩɿɤɚɧɧɹ��
ɦɿɤɪɨɫɬɪɭɤɬɭɪɚ��ɤɨɧɬɚɤɬɧɚ�ɜɡɚɽɦɨɞɿɹ

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɟ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɫɩɟɤɚɧɢɟ��
ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ��ɤɨɧɬɚɤɬɧɵɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�

0HWKRGV�RI�RSWLFDO��HOHFWURQ�PLFURVFRS\�DQG�;�UD\�DQDO\VLV�ZHUH�XVHG�IRU�LQYHVWLJDWLQJ�WKH�
SURFHVVHV�RI� IRUPDWLRQ�RI�GLDPRQG�FRSSHU�WLQ DOOR\�JODVV�FRPSRVLWH�PDWHULDOV�� ,W� LV�VKRZQ�WKDW�
JODVV� LQWHUOD\HUV� ORFDWHG� LQ� D� FRPSRVLWH� PDWHULDO� IXQFWLRQ� DV� D� UHLQIRUFLQJ� FRPSRQHQW� DQG�
DGKHVLRQ�FRDWLQJ�RI�GLDPRQG�JUDLQV��

.H\� ZRUGV� GLDPRQG�FRQWDLQLQJ� FRPSRVLWH� PDWHULDOV�� VLQWHULQJ�� PLFURVWUXFWXUH� FRQWDFW
LQWHUDFWLRQ��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɚɥɶɲɢɧ� Ɇ� ɘ��� Ʉɢɩɚɪɢɫɨɜ� ɋ� ɋ�� Ɉɫɧɨɜɵ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ�� ± Ɇ���

Ɇɟɬɚɥɥɭɪɝɢɹ��������± ����ɫ�
�� ȿɪɟɦɟɧɤɨ�ȼ� ɇ���ɇɚɣɞɢɱ�ɘ� ȼ���Ʌɚɜɪɢɧɟɧɤɨ�ɂ� Ⱥ��ɋɩɟɤɚɧɢɟ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɠɢɞɤɨɣ�

ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɮɚɡɵ��± Ʉ���± ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

�� Ƚɚɥɢɰɤɢɣ�ȼ� ɇ���Ʉɭɪɢɳɭɤ�Ⱥ� ȼ���Ɇɭɪɨɜɫɤɢɣ�ȼ� Ⱥ��Ⱥɥɦɚɡɨɚɛɪɚɡɢɜɧɵɣ�ɢɧɫɬɪɭɦɟɧɬ�ɧɚ�
ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɫɜɹɡɤɚɯ�ɞɥɹ�ɨɛɪɚɛɨɬɤɢ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚ�ɢ�ɫɬɚɥɢ�� ± Ʉ���±ɇɚɭɤ�� ɞɭɦɤɚ��
������± ����ɫ�

�� Ɂɚɯɚɪɱɟɧɤɨ� ɂ� ɉ�� Ⱥɥɦɚɡɧɵɟ� ɢɧɫɬɪɭɦɟɧɬɵ� ɢ� ɩɪɨɰɟɫɫɵ� ɨɛɪɚɛɨɬɤɢ�� ± Ʉ��� � Ɍɟɯɧɢɤɚ��
����� ± ����ɫ�

�� ɋɨɤɨɥɨɜɫɤɚɹ� ȿ� Ɇ��� Ƚɭɡɟɣ� Ʌ� ɋ��Ɏɢɡɢɤɨɯɢɦɢɹ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ± Ɇ���
ɆȽɍ��������± ����ɫ�

�� ȼɨɥ�Ⱥ� ȿ��ɋɬɪɨɟɧɢɟ�ɢ�ɫɜɨɣɫɬɜɚ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ��Ɇ�� Ɏɢɡɦɚɬɝɢɡ��������±Ɍ����± ����ɫ�
�� ɇɢɤɢɬɢɧ� ȼ� ɇ�� Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɹɜɥɟɧɢɹ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɠɢɞɤɢɯ� ɦɟɬɚɥɥɨɜ� ɧɚ�

ɬɜɟɪɞɵɟ��± Ɇ���Ⱥɬɨɦɢɡɞɚɬ��������± ����ɫ��
�� Ⱥɤɫɟɥɶɪɭɞ�Ƚ� Ⱥ���Ɇɨɠɚɧɨɜ�Ⱥ� Ⱦ��Ɋɚɫɬɜɨɪɟɧɢɟ�ɬɜɟɪɞɵɯ�ɜɟɳɟɫɬɜ��± Ɇ���ɏɢɦɢɹ��������±

����ɫ�
ɉɨɫɬɭɩɢɥɚ����������

ɍȾɄ��������

ɋ� Ⱥ��Ʉɭɯɚɪɟɧɤɨ� ɤɚɧɞ� ɬɟɯɧ� ɧɚɭɤ

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

ȼɁȺɂɆɈȾȿɃɋɌȼɂȿ�ɋɂɅɂɄȺɌɇɕɏ�ɊȺɋɉɅȺȼɈȼ�ɋɌȿɄɈɅ�ɋ�ɄɈɊɍɇȾɈɆ

Ɇɟɬɨɞɨɦ� ɢɧɮɪɚɤɪɚɫɧɨɣ� ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ɢɫɫɥɟɞɨɜɚɧɨ� ɪɚɫɬɜɨɪɟɧɢɟ� ɤɨɪɭɧɞɚ� ɜ�
ɪɚɫɩɥɚɜɚɯ� ɫɬɟɤɨɥ� ɜ� ɫɢɫɬɟɦɚɯ�1D�2±%�2�±7L2�±6L2� ɢ�3E2±=Q2±%�2�±6L2� ɢ� ɨɛɨɫɧɨɜɚɧɵ�
ɦɟɯɚɧɢɡɦɵ�ɩɪɨɰɟɫɫɚ�ɪɚɫɬɜɨɪɟɧɢɹ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɫɬɟɤɥɚ�� ɫɬɟɤɥɨɚɛɪɚɡɢɜɧɵɟ� ɤɨɦɩɨɡɢɬɵ�� ɤɨɪɭɧɞ�� ɪɚɫɬɜɨɪɟɧɢɟ��
ɢɧɮɪɚɤɪɚɫɧɵɟ�ɫɩɟɤɬɪɵ�

ȼɜɟɞɟɧɢɟ
ɂɡɝɨɬɨɜɥɟɧɢɟ� ɢɧɫɬɪɭɦɟɧɬɚ� ɢɡ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� �ɋɌɆ�� ɧɚ�

ɫɬɟɤɥɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ� ɫɜɹɡɤɚɯ� ɢ� ɧɚɧɟɫɟɧɢɟ� ɫɬɟɤɥɨɩɨɤɪɵɬɢɣ� ɧɚ� ɩɨɪɨɲɤɢ� ɚɥɦɚɡɚ� ɢ�
ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ��ɫ%1��ɧɚɯɨɞɹɬ�ɜɫɟ�ɛɨɥɶɲɟɟ�ɩɪɢɦɟɧɟɧɢɟ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɢɡɞɟɥɢɣ�
ɢɡ� ɠɟɥɟɡɨɭɝɥɟɪɨɞɢɫɬɵɯ� ɫɩɥɚɜɨɜ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɬɚɤɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ�
ɜɵɫɨɤɨɣ� ɬɟɩɥɨɫɬɨɣɤɨɫɬɶɸ�� ɩɪɨɱɧɨɫɬɶɸ�� ɯɪɭɩɤɨɫɬɶɸ� ɢ� ɧɟɜɵɫɨɤɨɣ� ɚɞɝɟɡɢɟɣ� ɫɢɥɢɤɚɬɧɵɯ�
ɫɜɹɡɭɸɳɢɯ�ɤ�ɨɛɪɚɛɚɬɵɜɚɟɦɵɦ�ɦɚɬɟɪɢɚɥɚɦ��

Ɍɢɩɢɱɧɵɦɢ� ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ� ɥɟɝɤɨɩɥɚɜɤɢɯ� ɫɬɟɤɨɥ� ɤɚɤ� ɜɨɡɦɨɠɧɨɣ� ɨɫɧɨɜɵ� ɞɥɹ�
ɪɚɡɪɚɛɨɬɤɢ� ɫɬɟɤɥɨɚɛɪɚɡɢɜɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ�
ɫɬɟɤɥɚ�ɜ�ɫɢɫɬɟɦɟ�3E2±=Q2±%�2�±6L2� ɜ�ɫɦɟɫɢ�ɫɨ�ɫɬɟɤɥɚɦɢ�ɫɢɥɢɤɚɬɧɵɯ�ɫɢɫɬɟɦ�1D�2±%�2�±
6L2� ɢ�1D�2±%�2�±7L2�±6L2� >�@��

ɋɬɟɤɥɚ�ɜ�ɫɢɥɢɤɚɬɧɵɯ�ɫɢɫɬɟɦɚɯ�1D�2±%�2�±6L2� ɢ�1D�2±%�2�±7L2�±6L2� ɨɬɥɢɱɚɸɬɫɹ�
ɜɵɫɨɤɨɣ�ɫɦɚɱɢɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɤ�ɚɥɦɚɡɭ�ɢ�ɫ%1 ɢ�ɯɢɦɢɱɟɫɤɢ�ɧɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɫ�
ɧɢɦɢ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɬɟɦɩɟɪɚɬɭɪ����±��� �ɋ�ɫ�ɜɵɞɟɥɟɧɢɟɦ�ɝɚɡɨɨɛɪɚɡɧɵɯ�ɜɟɳɟɫɬɜ�ɧɚ�ɝɪɚɧɢɰɟ�
ɪɚɡɞɟɥɚ�ɮɚɡ��ɋɬɟɤɥɨ�ɜ�ɫɢɫɬɟɦɟ�3E2±=Q2±%�2�±6L2� ɢɦɟɟɬ�ɧɢɡɤɭɸ�ɬɟɦɩɟɪɚɬɭɪɭ�ɪɚɡɦɹɝɱɟɧɢɹ�
ɢ�ɜɵɫɨɤɭɸ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɨɧɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�>�@��

Ɉɞɧɢɦ�ɢɡ�ɫɩɨɫɨɛɨɜ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�ɚɛɪɚɡɢɜɫɨɞɟɪɠɚɳɢɯ�ɤɨɦɩɨɡɢɬɨɜ�ɹɜɥɹɟɬɫɹ�
ɜɜɟɞɟɧɢɟ� ɜ� ɢɯ� ɫɨɫɬɚɜ�ɧɚɩɨɥɧɢɬɟɥɟɣ�ɪɚɡɥɢɱɧɨɝɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ��ȼɜɟɞɟɧɢɟ� ɜ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɧɚ� ɨɫɧɨɜɟ� ɫɦɟɫɢ� ɫɜɢɧɟɰɫɨɞɟɪɠɚɳɟɝɨ� ɫɬɟɤɥɚ� ɫ� ɫɢɥɢɤɚɬɧɵɦɢ�
ɫɬɟɤɥɚɦɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɚɩɨɥɧɢɬɟɥɟɣ�ɬɭɝɨɩɥɚɜɤɢɯ�ɨɤɫɢɞɨɜ�ɩɨɡɜɨɥɹɟɬ�ɫɨɡɞɚɜɚɬɶ�ɤɨɦɩɨɡɢɬɵ�ɫ�


