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

���

���ɋ� ɭɜɟɥɢɱɟɧɢɟɦ�ɫɨɞɟɪɠɚɧɢɹ�ɚɤɰɟɩɬɨɪɨɜ�ɛɨɪɚ�ɜ�ɚɥɦɚɡɟ�ɤɨɥɢɱɟɫɬɜɨ�ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ�
ɋɇ�ɰɟɧɬɪɨɜ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ�� ɜɟɪɨɹɬɧɨ�� ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɬɟɦ�� ɱɬɨ� ɚɤɰɟɩɬɨɪɵ� ɛɨɪɚ� ɫɨɡɞɚɸɬ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɤɪɢɫɬɚɥɥɟ��ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ�ɡɚɯɜɚɬɭ�ɜɨɞɨɪɨɞɚ�ɢ�ɨɛɪɚɡɨɜɚɧɢɸ�
ɫɜɹɡɟɣ�ɫ�ɜɨɞɨɪɨɞɨɦ�

ȼ� ɪɨɛɨɬɿ� ɛɭɥɨ� ɩɪɨɜɟɞɟɧɨ� ɞɨɫɥɿɞɠɟɧɧɹ� ɩɨ� ɨɬɪɢɦɚɧɧɸ� ɦɨɧɨɤɪɢɫɬɚɥɿɜ� ɚɥɦɚɡɭ� ɡɿ�
ɫɬɿɣɤɢɦɢ� ɋɇ�ɰɟɧɬɪɚɦɢ�� ȼɢɡɧɚɱɟɧɨ� ɫɤɥɚɞɢ� ɫɩɥɚɜɿɜ�ɪɨɡɱɢɧɧɢɤɿɜ� ɬɚ� ɨɩɬɢɦɚɥɶɧɿ� ɪ�� Ɍ±
ɩɚɪɚɦɟɬɪɢ�ɜɢɪɨɳɭɜɚɧɧɹ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɦɨɧɨɤɪɢɫɬɚɥɢ�ɚɥɦɚɡɭ��ɪɨɡɱɢɧ�ɪɨɡɩɥɚɜɧɿ�ɫɢɫɬɟɦɢ��ɜɨɞɟɧɶ��ɋɇ�ɰɟɧɬɪɢ�

,Q�WKLV�SDSHU�UHVHDUFKHV�RQ�REWDLQLQJ�GLDPRQG�VLQJOH�FU\VWDOV�ZLWK�VWDEOH�&+�FHQWHUV�ZHUH�
FDUULHG� RXW�� 7KH� FRPSRVLWLRQV� RI� PHWDO�VROYHQWV� DQG� RSWLPDO� S�� 7�SDUDPHWHUV� RI� JURZWK� ZHUH�
GHWHUPLQHG��

.H\�ZRUGV� GLDPRQG�VLQJOH�FU\VWDOV��VROXWLRQ�PHOW�V\VWHPV��K\GURJHQ��&+�FHQWHUV�

Ʌɢɬɟɪɚɬɭɪɚ
�� 2Q� WKH� LQWHUDFWLRQ� RI� PROHFXODU� K\GURJHQ� ZLWK� GLDPRQGV�� DQ� H[SHULPHQWDO� VWXG\� XVLQJ�

QXFOHDU� SUREHV� DQG� WKHUPDO� GHVRUSWLRQ� �� $� $� 6KLU\DHY�� '� *UDPEROH�� $� 5LYHUD��
)� +HUUPDQQ�����'LDPRQG�DQG�5HODWHG�0DWHU��± ������± ��� ± Ɋ������±�����

�� 6KLU\DHY $� $��� )URVW '� -��� /DQJHQKRUVW )�� ,PSXULW\� GLIIXVLRQ� DQG� PLFURVWUXFWXUH� LQ�
GLDPRQGV�GHIRUPHG�DW�+3+7�FRQGLWLRQV����'LDPRQG�DQG�5HODWHG�0DWHU���± ������± ����± Ɋ��
���±����

�� 7KH� UHODWLRQVKLS� EHWZHHQ� LQIUDUHG� DEVRUSWLRQ� DQG� $� GHIHFW� FRQFHQWUDWLRQ� LQ� GLDPRQG� ��
6� 5� %R\G��,� .LIODZL��*� 6� :RRGV����,ELG��± ������± ����1���± 3������±�����

�� 0HQGHOVVRKQ 0� -��� 0LOOHGJH +� ,�� *HRORJLFDOO\� VLJQLILFDQW� LQIRUPDWLRQ� IURP� URXWLQH�
DQDO\VLV�RI�WKH�PLG�LQIUDUHG�VSHFWUD�RI�GLDPRQGV����,QWHU��*HRO��5HY��± ������± ����± 3����±
����

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ������������

Ⱥ� Ⱦ��ɒɟɜɱɟɧɤɨ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ�� Ƚ� Ⱦ��ɂɥɶɧɢɰɤɚɹ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ���
ȼ� ɇ��Ɍɤɚɱ��ɞ�ɪ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ���Ⱥ� ɇ��ɋɨɤɨɥɨɜ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ���
Ƚ� Ⱥ��Ȼɚɡɚɥɢɣ���ɂ� ɇ��Ɂɚɣɰɟɜɚ�� ȿ� Ⱥ��Ȼɚɪɚɧɨɜɫɤɚɹ�� ȿ� Ⱥ��Ɂɚɤɨɪɚ�

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

ɇȺɇɈȺɅɆȺɁɇɕȿ�ɉɈɊɈɒɄɂ ɋ�ɊȺɁɇɕɆɂ�ɆȺȽɇɂɌɇɕɆɂ
ɏȺɊȺɄɌȿɊɂɋɌɂɄȺɆɂ

ɉɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɥɭɱɟɧɢɹ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɫ� ɪɚɡɧɵɦɢ�
ɦɚɝɧɢɬɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɨɫɥɟ� ɦɨɞɢɮɢɤɚɰɢɢ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɧɚɧɨɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɦɚɪɨɤ�ȺɋɍȾ����ɢ�ȺɋɍȾ����ɮɟɪɪɨɦɚɝɧɢɬɧɵɦ�ɩɨɪɨɲɤɨɦ�ɜ�ɞɜɚ�ɬɪɢ�
ɪɚɡɚ� ɩɨɜɵɲɚɸɬɫɹ� ɢɯ� ɦɚɝɧɢɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɋ� ɭɜɟɥɢɱɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ� ɩɨɪɨɲɤɚ� � ɦɚɝɧɢɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɬɚɤɠɟ�
ɩɨɜɵɲɚɸɬɫɹ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɧɚɧɨɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ�� ɮɟɪɪɨɦɚɝɧɢɬɧɵɣ� ɩɨɪɨɲɨɤ�� ɦɚɝɧɢɬɧɵɣ�
ɦɨɦɟɧɬ��ɭɞɟɥɶɧɚɹ�ɦɚɝɧɢɬɧɚɹ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ��ɫɨɞɟɪɠɚɧɢɟ�ɩɪɢɦɟɫɟɣ�ɢ�ɜɤɥɸɱɟɧɢɣ�



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

���

ȼɜɟɞɟɧɢɟ
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɚɫɲɢɪɹɸɬɫɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɩɪɢɦɟɧɟɧɢɸ� ɧɚɧɨɚɥɦɚɡɨɜ� ɜ�

ɦɟɞɢɰɢɧɟ��Ɉɫɨɛɟɧɧɨ�ɢɧɬɟɧɫɢɜɧɨ�ɭɱɟɧɵɟ�ɢɡɭɱɚɸɬ�ɩɪɨɰɟɫɫɵ�ɜɨɡɞɟɣɫɬɜɢɹ�ɦɚɝɧɢɬɧɨɝɨ�ɩɨɥɹ�ɜ�
ɪɚɡɥɢɱɧɵɯ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɫɬɟɦɚɯ�� ɚ� ɬɚɤɠɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɷɬɢɦɢ�ɩɪɨɰɟɫɫɚɦɢ�ɢ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɢɯ� ɩɨɫɥɟɞɫɬɜɢɣ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɥɟɧɨ� ɢ� ɬɟɨɪɟɬɢɱɟɫɤɢ�
ɞɨɤɚɡɚɧɨ��ɱɬɨ�ɭɝɥɟɪɨɞɧɵɟ�ɫɬɪɭɤɬɭɪɵ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɨɛɥɭɱɟɧɢɹ�ɦɨɝɭɬ�
ɩɪɢɨɛɪɟɬɚɬɶ� ɦɚɝɧɢɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɩɚɪɚɦɚɝɧɟɬɢɤɚ� ɢɥɢ� ɮɟɪɪɨɦɚɝɧɟɬɢɤɚ� >�@�� ȼɨɡɦɨɠɧɨɫɬɶ�
ɢɡɦɟɧɟɧɢɹ� ɦɚɝɧɢɬɧɵɯ� ɫɜɨɣɫɬɜ� ɭɝɥɟɪɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɩɨɜɵɲɚɟɬ� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɧɚɧɨɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɜ�ɦɟɞɢɰɢɧɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɨɫɢɬɟɥɟɣ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ��ȼ�ɷɬɨɣ�
ɫɜɹɡɢ� ɩɨɥɭɱɟɧɢɟ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɫ� ɪɚɡɧɵɦɢ� ɦɚɝɧɢɬɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ�ɡɚɞɚɱɟɣ�

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɧɚɧɨɞɢɫɩɟɪɫɧɵɟ� ɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ� ɢɦɟɸɬ� ɜɵɫɨɤɭɸ� ɭɞɟɥɶɧɭɸ�
ɩɨɜɟɪɯɧɨɫɬɶ� ɫ� ɚɤɬɢɜɧɨɣ� ɯɢɦɢɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� >�@�� ɇɚɯɨɞɹɳɢɟɫɹ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɱɟɤ�
ɧɚɧɨɚɥɦɚɡɚ� ɩɪɢɦɟɫɢ� ɷɥɟɦɟɧɬɨɜ� ± 6L�� 7L�� &U�� )H ɢ� ɞɪɭɝɢɟ� ɦɨɝɭɬ� ɨɤɚɡɵɜɚɬɶ� ɬɨɤɫɢɱɟɫɤɨɟ�
ɞɟɣɫɬɜɢɟ�� ɍɦɟɧɶɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɩɪɢɦɟɫɟɣ� ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɝɪɭɩɩ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɱɚɫɬɢɰ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɦ� ɭɫɥɨɜɢɟɦ� ɞɥɹ� ɩɪɢɦɟɧɟɧɢɹ� ɷɬɢɯ�
ɩɨɪɨɲɤɨɜ� ɜ� ɦɟɞɢɰɢɧɟ�� ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɩɨɥɭɱɢɬɶ� ɧɚɧɨɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ� ɫ�
ɪɚɡɧɵɦɢ�ɦɚɝɧɢɬɧɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɡɚ�ɫɱɟɬ�ɮɭɧɤɰɢɨɧɚɥɢɡɚɰɢɢ�ɢɯ�ɩɨɜɟɪɯɧɨɫɬɢ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɂɫɫɥɟɞɨɜɚɥɢ� ɧɚɧɨɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ� ɦɚɪɨɤ� ȺɋɍȾ� ��� ɢ� ȺɋɍȾ� ��� ɩɪɨɢɡɜɨɞɫɬɜɚ�

ɮɢɪɦɵ� ©ȺɅɂɌª�� Ⱦɥɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɨɱɢɫɬɤɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɭɸ� ɨɛɪɚɛɨɬɤɭ� ɫɭɫɩɟɧɡɢɢ� ɧɚɧɨɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ� >�@�� ɩɪɢ�
ɤɨɬɨɪɨɣ�ɡɚɦɨɪɚɠɢɜɚɧɢɟ�ɞɨ�ɩɨɥɧɨɣ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɜɨɞɵ�ɩɪɨɜɨɞɢɥɢ�ɜ�ɦɨɪɨɡɢɥɶɧɨɣ�ɤɚɦɟɪɟ��
Ɂɚɬɟɦ�ɩɨɷɬɚɩɧɨ�ɪɚɡɦɨɪɚɠɢɜɚɥɢ�ɬɜɟɪɞɵɣ�ɨɛɪɚɡɟɰ�ɫɭɫɩɟɧɡɢɢ�ɨɬ�ɜɟɪɯɧɢɯ�ɝɪɚɧɢɰ�ɤ�ɰɟɧɬɪɚɥɶɧɨɣ�
ɱɚɫɬɢ� ɨɛɪɚɡɰɚ� ɫɭɫɩɟɧɡɢɢ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɫ� ɩɨɥɭɱɟɧɢɟɦ� ɨɬɞɟɥɶɧɵɯ� ɮɪɚɤɰɢɣ�
ɫɭɫɩɟɧɡɢɢ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ�� ɇɚɧɨɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ� ɨɬɞɟɥɶɧɵɯ� ɮɪɚɤɰɢɣ��
ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ�ɬɜɟɪɞɨɝɨ�ɨɛɪɚɡɰɚ�ɫɭɫɩɟɧɡɢɢ��ɜɵɫɭɲɢɜɚɥɢ��ɇɚ�ɷɬɢ�
ɩɨɪɨɲɤɢ�ɧɚɧɨɫɢɥɢ�ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ�ɱɚɫɬɢɰɵ�ɠɟɥɟɡɚ�ɢɡ�ɜɨɞɧɨɣ�ɫɭɫɩɟɧɡɢɢ�ɨɤɫɢɞɚ�ɠɟɥɟɡɚ��

ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɜ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɚɯ� ɤɨɧɬɪɨɥɢɪɨɜɚɥɢ� ɦɚɝɧɢɬɧɵɟ� ɫɜɨɣɫɬɜɚ�
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Ⱥɞɫɨɪɛɰɢɨɧɧɨ�ɫɬɪɭɤɬɭɪɧɵɟ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɩɨɪɨɲɤɨɜ� ɩɪɨɜɨɞɢɥɢ� ɤɥɚɫɫɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɚɞɫɨɪɛɰɢɢ� ɝɚɡɨɜ� ɩɪɢ� ɧɢɡɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɜ�
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ɚɬɨɦ� �
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ɨɛɪɚɡɰɚɯ��ɚɬɨɦ���

ɢɫɯɨɞɧɵɯ
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6L ����� ����� ����� �����
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)H ����� ����� ����� �����
$O ����� ����� ����� �����
0J ����� ����� ����� �����

ȼɫɟɝɨ ����� ����� ����� �����
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Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɞɚɧɧɵɯ�ɬɚɛɥ��
�� ��� ɚɥɦɚɡɵ� ɦɚɪɨɤ� ȺɋɍȾ� ��� ɢ�
ȺɋɍȾ ��� ɩɨɫɥɟ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɨɛɪɚɛɨɬɤɢ�
ɦɟɧɟɟ� ɡɚɝɪɹɡɧɟɧɵ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɢɫɯɨɞɧɵɦɢ� ɚɥɦɚɡɚɦɢ� ɷɬɢɯ� ɦɚɪɨɤ��
ɇɚ� ɷɬɨ� ɭɤɚɡɵɜɚɸɬ� ɛɨɥɟɟ� ɧɢɡɤɢɟ�
ɡɧɚɱɟɧɢɹ� ɧɟɫɝɨɪɚɟɦɨɝɨ� ɨɫɬɚɬɤɚ� ɢ�
ɨɛɳɟɝɨ� ɫɨɞɟɪɠɚɧɢɹ� ɩɪɢɦɟɫɟɣ� ɢ�
ɜɤɥɸɱɟɧɢɣ�� Ȼɨɥɶɲɨɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ� ɩɪɢɦɟɫɟɣ� ɜ�
ɢɫɯɨɞɧɨɦ� ɨɛɪɚɡɰɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨ�ɛɨɥɟɟ�ɜɵɫɨɤɨɦ�ɡɧɚɱɟɧɢɢ�ɭɞɟɥɶɧɨɣ�
ɦɚɝɧɢɬɧɨɣ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�� ɗɬɢ�
ɞɚɧɧɵɟ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɪɟɡɭɥɶɬɚɬɵ�
ɷɥɟɦɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚɧɨɚɥɦɚɡɨɜ�
�ɬɚɛɥ�� ���� ɋɧɢɠɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ�
ɩɪɢɦɟɫɟɣ� ɢ� ɜɤɥɸɱɟɧɢɣ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɨɜ� ɩɨɫɥɟ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɨɛɪɚɛɨɬɤɢ�
ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɨɜɵɲɟɧɢɸ�ɭɞɟɥɶɧɨɣ�
ɩɥɨɳɚɞɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɨɜ�
ɦɚɪɤɢ�ȺɋɍȾ����ɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ�
ɫɧɢɠɟɧɢɸ� ɭɞɟɥɶɧɨɣ� ɩɥɨɳɚɞɢ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɨɜ� ɦɚɪɤɢ�
ȺɋɍȾ� ���� ɚ� ɬɚɤɠɟ� ɩɨɜɵɲɟɧɢɸ�
ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɧɚɧɨɚɥɦɚɡɨɜ� ɡɚ�ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ�ɢɯ�
ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ�� ɉɪɢ�
ɷɬɨɦ�ɫɜɨɛɨɞɧɚɹ�ɷɧɟɪɝɢɹ�ɧɚɫɵɳɟɧɢɹ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɚɪɚɦɢ� ɜɨɞɵ��

ɧɟɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɲɚɟɬɫɹ��ɱɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɨɜɵɲɟɧɢɸ�ɝɢɞɪɨɮɢɥɶɧɨɫɬɢ�ɩɨɪɨɲɤɨɜ�
ɋ� ɩɨɦɨɳɶɸ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɜɢɛɪɚɰɢɨɧɧɨɝɨ� ɦɚɝɧɢɬɨɦɟɬɪɚ� ɢɫɫɥɟɞɨɜɚɥɢ� ɦɚɝɧɢɬɧɵɟ�

ɦɨɦɟɧɬɵ� ɨɛɪɚɡɰɨɜ� ɢɫɯɨɞɧɵɯ� ɦɚɪɨɤ� ȺɋɍȾ� ��� ɢ� ȺɋɍȾ� ��� ɢ� ɩɨɫɥɟ� ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�
ɨɛɪɚɛɨɬɤɢ� Ɇɚɝɧɢɬɧɵɣ� ɦɨɦɟɧɬ� ɢɫɯɨɞɧɵɯ�
ɨɛɪɚɡɰɨɜ� ɧɚɧɨɚɥɦɚɡɨɜ� ɦɚɪɤɢ� ȺɋɍȾ� ���
ɫɨɫɬɚɜɢɥ� í������� ɷɦɨ�ɝ�� ɩɨɫɥɟ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɨɛɪɚɛɨɬɤɢ� � í�������
ɷɦɨ�ɝ�� ɞɥɹ� ɚɥɦɚɡɨɜ� ɦɚɪɤɢ� ȺɋɍȾ� ��� ±
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�í�������ɷɦɨ�ɝ�ɢ�í������ɷɦɨ�ɝ��
ɂɡɦɟɧɟɧɢɹ� ɦɚɝɧɢɬɧɨɝɨ� ɦɨɦɟɧɬɚ� ɢɫɯɨɞɧɵɯ�
ɨɛɪɚɡɰɨɜ� ɧɚɧɨɚɥɦɚɡɨɜ� ɦɚɪɤɢ� ȺɋɍȾ� ���
ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� ��� ɚ�� ɩɨɫɥɟ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɨɛɪɚɛɨɬɤɢ�± ɧɚ�ɪɢɫ�����ɛ�

ɇɚ�ɧɚɧɨɩɨɪɨɲɤɢ�ɚɥɦɚɡɨɜ�ɦɚɪɨɤ�ȺɋɍȾ�
��� ɢ� ȺɋɍȾ� ��� ɧɚɧɨɫɢɥɢ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ�
ɱɚɫɬɢɰɵ�ɠɟɥɟɡɚ� ɢɡ� ɜɨɞɧɨɣ� ɫɭɫɩɟɧɡɢɢ� ɨɤɫɢɞɚ�
ɠɟɥɟɡɚ� �)H�2���ɪɚɡɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ���� ɢ����
��� ɗɥɟɤɬɪɨɧɧɨɟ� ɢɡɨɛɪɚɠɟɧɢɟ�

ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ�ɩɨɪɨɲɤɚ�ɨɤɫɢɞɚ�ɠɟɥɟɡɚ��)H�2���ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ����

ɚ

ɛ
Ɋɢɫ�����Ɂɚɜɢɫɢɦɨɫɬɶ�ɭɞɟɥɶɧɨɝɨ�ɦɚɝɧɢɬɧɨɝɨ�

ɦɨɦɟɧɬɚ�ɨɬ�ɜɟɥɢɱɢɧɵ�ɧɚɩɪɹɠɟɧɧɨɫɬɢ�ɦɚɝɧɢɬɧɨɝɨ�
ɩɨɥɹ�ɩɪɢ����Ʉ�ɞɥɹ�ɦɚɝɧɢɬɨɦɟɬɪɚ ɧɚɧɨɚɥɦɚɡɨɜ�

ɦɚɪɤɢ�ȺɋɍȾ�����ɚ�± ɢɫɯɨɞɧɵɯ��ɛ�± ɩɨɫɥɟ�
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɪɚɛɨɬɤɢ

Ɋɢɫ�����ɗɥɟɤɬɪɨɧɧɨɟ�ɢɡɨɛɪɚɠɟɧɢɟ�
ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ�ɩɨɪɨɲɤɚ�ɨɤɫɢɞɚ�ɠɟɥɟɡɚ�

�)H�2��



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

���

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɪɢɫ�� ��� ɮɟɪɪɨɦɚɝɧɢɬɧɵɣ� ɩɨɪɨɲɨɤ� ɨɤɫɢɞɚ� ɠɟɥɟɡɚ� �)H�2���
ɫɨɞɟɪɠɢɬ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɱɚɫɬɢɰ�ɪɚɡɦɟɪɨɦ�ɦɟɧɟɟ����ɧɦ��

Ɇɨɞɢɮɢɰɢɪɨɜɚɥɢ� ɩɨɜɟɪɯɧɨɫɬɶ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ� ɩɭɬɟɦ� ɞɨɛɚɜɥɟɧɢɹ� ɜɨɞɧɨɝɨ�
ɪɚɫɬɜɨɪɚ� ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ� ɩɨɪɨɲɤɚ� ɤ� ɜɨɞɧɨɣ� ɫɭɫɩɟɧɡɢɢ� ɧɚɧɨɚɥɦɚɡɧɨɝɨ� ɩɨɪɨɲɤɚ� ɩɪɢ�
ɩɨɫɬɨɹɧɧɨɦ�ɩɟɪɟɦɟɲɢɜɚɧɢɢ�

ɉɪɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɢ� ɱɚɫɬɢɰɵ� ɨɤɫɢɞɚ� ɠɟɥɟɡɚ�� ɡɚɤɪɟɩɥɹɹɫɶ� ɧɚ� ɚɤɬɢɜɧɵɯ� ɰɟɧɬɪɚɯ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɱɚɫɬɢɰ� ɡɚ� ɫɱɟɬ� ɧɟɧɚɫɵɳɟɧɧɵɯ� ɫɜɹɡɟɣ�� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɩɨɜɵɲɟɧɢɸ�

ɦɚɝɧɢɬɧɵɯ� ɫɜɨɣɫɬɜ� ɧɚɧɨɚɥɦɚɡɨɜ��
Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɞɢɮɢɤɚɰɢɢ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɨɜ� ɦɚɪɤɢ�
ȺɋɍȾ ��� ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� ��� �� ±
ɩɟɬɥɹ� ɝɢɫɬɟɪɟɡɢɫɚ� ɩɪɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɨɤɫɢɞɚ�ɠɟɥɟɡɚ��)H�2��������� ± ����

Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ ɞɚɧɧɵɯ�ɪɢɫ�����ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ� ɩɨɪɨɲɤɚ� ɨɤɫɢɞɚ�
ɠɟɥɟɡɚ��)H�2����ɤɪɢɜɚɹ����ɩɨɜɵɲɚɟɬɫɹ�
ɦɚɝɧɢɬɧɵɣ� ɦɨɦɟɧɬ� ɧɚɧɨɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɲɤɚ�� ɉɪɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɢ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɨɜ� ɦɚɪɤɢ�
ȺɋɍȾ� ��� ɬɚɤɠɟ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɥɢ�
ɩɨɜɵɲɟɧɢɟ� ɦɚɝɧɢɬɧɨɝɨ� ɦɨɦɟɧɬɚ� ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ�ɩɨɪɨɲɤɚ�

Ɇɚɝɧɢɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� �ɦɚɝɧɢɬɧɵɣ� ɦɨɦɟɧɬ�� ɭɞɟɥɶɧɚɹ� ɦɚɝɧɢɬɧɚɹ�
ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ�ɢ�ɤɨɷɪɰɢɬɢɜɧɚɹ�ɫɢɥɚ��ɧɚɧɨɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɦɚɪɨɤ�ȺɋɍȾ����ɢ�ȺɋɍȾ����
ɩɨɫɥɟ�ɦɨɞɢɮɢɤɚɰɢɢ�ɢɯ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɞɚɧɧɵɯ� ɬɚɛɥ�� ��� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ�
ɩɨɪɨɲɤɚ� ɩɨɜɵɲɚɸɬɫɹ� ɭɞɟɥɶɧɚɹ� ɦɚɝɧɢɬɧɚɹ� ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ� ɢ� ɦɚɝɧɢɬɧɵɣ� ɦɨɦɟɧɬ�
ɧɚɧɨɚɥɦɚɡɨɜ�ɢ�ɫɧɢɠɚɟɬɫɹ�ɢɯ�ɤɨɷɪɰɢɬɢɜɧɚɹ�ɫɢɥɚ�

Ɍɚɛɥɢɰɚ���Ɇɚɝɧɢɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɚɧɨɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ɦɚɪɨɤ�ȺɋɍȾ ���ɢ�
ȺɋɍȾ����ɩɨɫɥɟ�ɦɨɞɢɮɢɤɚɰɢɢ�ɢɯ�ɩɨɜɟɪɯɧɨɫɬɢ

Ɇɚɪɤɚ�
ɚɥɦɚɡɨɜ

Ʉɨɧɰɟɧɬɪɚɰɢɹ�
ɨɤɫɢɞɚ�ɠɟɥɟɡɚ�
�)H�2�����

Ɇɚɝɧɢɬɧɵɣ�
ɦɨɦɟɧɬ��ɷɦɨ�ɝ

Ʉɨɷɪɰɢɬɢɜɧɚɹ�
ɫɢɥɚ�

ɷɪɫɬɟɞɵ

ɍɞɟɥɶɧɚɹ�
ɦɚɝɧɢɬɧɚɹ�

ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ�
FÂ���� ɦ��ɤɝ

ȺɋɍȾ���
�� ���� ����� ����
�� ����� ���� ����

ȺɋɍȾ���
�� ����� ����� ����
�� ����� ���� ����

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɦɨɞɢɮɢɤɚɰɢɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɧɚɧɨɚɥɦɚɡɧɵɯ� ɩɨɪɨɲɤɨɜ�
ɮɟɪɪɨɦɚɝɧɢɬɧɵɦ�ɩɨɪɨɲɤɨɦ�ɜ�ɜɢɞɟ�ɨɤɫɢɞɚ�ɠɟɥɟɡɚ��)H�2���ɩɨɥɭɱɢɥɢ�ɧɚɧɨɚɥɦɚɡɧɵɟ�ɩɨɪɨɲɤɢ�ɫ�
ɜɵɫɨɤɢɦɢ�ɦɚɝɧɢɬɧɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ��ɩɪɢɝɨɞɧɵɟ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɦɚɝɧɢɬɨɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�
ɤɨɦɩɨɡɢɰɢɣ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɜ�ɨɧɤɨɥɨɝɢɢ�

Ɋɢɫ�����ɉɨɤɚɡɚɧɢɹ�ɜɢɛɪɚɰɢɨɧɧɨɝɨ�ɦɚɝɧɢɬɨɦɟɬɪɚ�
ɞɥɹ�ɨɛɪɚɡɰɨɜ�ɧɚɧɨɚɥɦɚɡɨɜ�ɦɚɪɤɢ�ȺɋɍȾ���ɪɚɡɧɨɣ�

ɤɨɧɰɟɧɬɪɚɰɢɢ�ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ�ɩɨɪɨɲɤɚ��
��± �������± ����



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

���

ȼɵɜɨɞɵ
��� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɥɭɱɟɧɵ� ɧɚɧɨɚɥɦɚɡɧɵɟ� ɩɨɪɨɲɤɢ� ɦɚɪɨɤ� ȺɋɍȾ� ��� ɢ�

ȺɋɍȾ����ɫ�ɜɵɫɨɤɢɦɢ�ɦɚɝɧɢɬɧɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�
���ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɩɨɫɥɟ�ɦɨɞɢɮɢɤɚɰɢɢ�ɩɨɜɟɪɯɧɨɫɬɢ�ɧɚɧɨɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�ȺɋɍȾ����

ɢ�ȺɋɍȾ����ɧɚ�ɬɪɢ�ɱɟɬɵɪɟ�ɩɨɪɹɞɤɚ�ɩɨɜɵɲɚɸɬɫɹ�ɢɯ�ɦɚɝɧɢɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
��� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ� ɩɨɪɨɲɤɚ�

ɩɨɜɵɲɚɸɬɫɹ�ɦɚɝɧɢɬɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɚɧɨɚɥɦɚɡɧɵɯ�ɩɨɪɨɲɤɨɜ�

ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɶ� ɨɬɪɢɦɚɧɧɹ� ɧɚɧɨɚɥɦɚɡɧɢɯ� ɩɨɪɨɲɤɿɜ� ɡ� ɪɿɡɧɢɦɢ�
ɦɚɝɧɿɬɧɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�� ɉɨɤɚɡɚɧɨ�� ɳɨ� ɩɿɫɥɹ� ɦɨɞɢɮɿɤɚɰɿʀ� ɩɨɜɟɪɯɧɿ� ɧɚɧɨɚɥɦɚɡɧɢɯ�
ɩɨɪɨɲɤɿɜ�ɦɚɪɨɤ�ȺɋɍȾ����ɿ�ȺɋɍȾ����ɮɟɪɨɦɚɝɧɿɬɧɢɦ�ɩɨɪɨɲɤɨɦ�ɜɞɜɿɱɿ�ɜɬɪɢɱɿ�ɩɿɞɜɢɳɭɸɬɶɫɹ�
ʀɯ� ɦɚɝɧɿɬɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� Ɂɿ� ɡɛɿɥɶɲɟɧɧɹɦ� ɤɨɧɰɟɧɬɪɚɰɿʀ� ɮɟɪɨɦɚɝɧɿɬɧɨɝɨ� ɩɨɪɨɲɤɭ�
ɦɚɝɧɿɬɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɧɚɧɨɚɥɦɚɡɧɢɯ�ɩɨɪɨɲɤɿɜ�ɬɚɤ�ɫɚɦɨ�ɩɿɞɜɢɳɭɸɬɶɫɹ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɧɚɧɨɚɥɦɚɡɧɿ� ɩɨɪɨɲɤɢ��ɮɟɪɨɦɚɝɧɿɬɧɢɣ� ɩɨɪɨɲɨɤ��ɦɚɝɧɿɬɧɢɣ�ɦɨɦɟɧɬ��
ɩɢɬɨɦɚ�ɦɚɝɧɿɬɧɚ�ɫɩɪɢɣɧɹɬɥɢɜɿɫɬɶ��ɜɦɿɫɬ�ɞɨɦɿɲɨɤ�ɿ�ɜɤɥɸɱɟɧɶ�

7KH� UHVXOWV� RI� UHVHDUFKHV� RI� UHFHSWLRQ� QDQRGLDPRQG� SRZGHUV� ZLWK� GLIIHUHQW� PDJQHWLF�
FKDUDFWHULVWLFV�DUH�VXEPLWWHG�LQ�DUWLFOH��,W�LV�VKRZQ��WKDW�DIWHU�FDUU\LQJ�RXW�RI�XSGDWLQJ�RI�D�VXUIDFH�
QDQRGLDPRQG� SRZGHUV� $68'��� DQG� $68'��� E\� D� IHUURPDJQHWLF� SRZGHU� WKHLU� PDJQHWLF� UDLVH��
:LWK� LQFUHDVH� LQ� FRQFHQWUDWLRQ� RI� D� IHUURPDJQHWLF� SRZGHU�PDJQHWLF� FKDUDFWHULVWLF� QDQRGLDPRQG�
SRZGHUV�DPSOLI\�

.H\�ZRUGV� QDQRGLDPRQG�SRZGHU��D�IHUURPDJQHWLF�SRZGHU��WKH�PDJQHWLF�PRPHQW��D�VSHFLILF�
PDJQHWLF�VXVFHSWLELOLW\��WKH�FRQWHQWV RI�LPSXULW\�DQG�LQFOXVLRQV�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɇɚɝɧɢɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢ� ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɧɚɧɨɤɨɦɩɥɟɤɫɚ��

ɫɨɫɬɨɹɳɟɝɨ� ɢɡ� ɞɟɬɨɧɚɰɢɨɧɧɨɝɨ� ɧɚɧɨɚɥɦɚɡɚ� ɢ� ɞɨɤɫɨɪɭɛɢɰɢɧɚ�� ȼ� ȿ� Ɉɪɟɥ��
Ⱥ� Ⱦ� ɒɟɜɱɟɧɤɨ�� Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ�� Ɉ� ȼ� Ʌɟɳɟɧɤɨ� ɢ� ɞɪ�� ��� ɋɜɟɪɯɬɜɟɪɞɵɟ� ɦɚɬɟɪ�� ±
������± ʋ����± ɋ����±���

�� ɇɚɧɨɚɥɦɚɡɵ�� ɫɢɧɬɟɡ�� ɫɜɨɣɫɬɜɚ�� ɩɪɢɦɟɧɟɧɢɟ�� ɇ� ȼ� ɇɨɜɢɤɨɜ�� ȼ� ȼ� Ⱦɚɧɢɥɟɧɤɨ��
Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ��ȼ� ɂ� ɉɚɞɚɥɤɨ����Ʉɨɧɬɟɧɚɧɬ��± ������ɢɸɧɶ��± ɋ���±���

�� ɉɚɬ�� ɍɤɪɚʀɧɢ� ʋ� ������� ɆɉɄ� ɋɈ�ȼ� ������ ����������� %��< ������� ɋɩɨɫɿɛ� ɨɱɢɫɬɤɢ�
ɩɨɜɟɪɯɧɿ� ɧɚɧɨɚɥɦɚɡɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� �� Ƚ� ɉ� Ȼɨɝɚɬɢɪɶɨɜɚ�� Ƚ� Ⱦ� ȱɥɶɧɢɰɶɤɚ�� Ɇ� Ⱥ� Ɇɚɪɿɧɿɱ��
Ɉ� Ɇ� ɋɨɤɨɥɨɜ��Ɉ� ȼ� Ʌɟɜɱɟɧɤɨ��± Ɂɚɹɜ��������������Ɉɩɭɛɥ��������������Ȼɸɥ��ʋ����

�� ȾɋɌɍ����������ɉɨɪɨɲɤɢ� ɚɥɦɚɡɧɵɟ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ��Ɉɛɳɢɟ� ɬɟɯɧɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ�� ±
Ʉ���Ƚɨɫɫɬɚɧɞɚɪɬ�ɍɤɪɚɢɧɵ��������± ���ɫ�

�� Ɋɚɫɬɪɨɜɚɹ�ɷɥɟɤɬɪɨɧɧɚɹ�ɦɢɤɪɨɫɤɨɩɢɹ�ɢ�ɪɟɧɬɝɟɧɨɜɫɤɢɣ�ɦɢɤɪɨɚɧɚɥɢɡɚɬɨɪ��± Ɇ���Ɇɢɪ��
������± ����ɫ�

�� ȼɥɢɹɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɨɪɬɨɮɨɫɮɨɪɧɨɣ�ɤɢɫɥɨɬɵ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɩɨɪɢɫɬɨɣ�ɫɬɪɭɤɬɭɪɵ�ɭɝɥɟɣ�ɩɪɢ�
ɯɢɦɢɱɟɫɤɨɦ�ɚɤɬɢɜɢɪɨɜɚɧɢɢ�ɤɭɤɭɪɭɡɧɵɯ�ɤɨɱɟɪɵɠɟɤ����Ⱦɨɩ��ɇɚɰ��ɚɤɚɞ��ɧɚɭɤ�ɍɤɪɚʀɧɢ��ɇ� ȼ��
ɋɵɱ��ȼ� ȼ��ɋɬɪɟɥɤɨ��ɇ� ɇ��ɐɵɛɚ��Ⱥ� Ɇ��ɉɭɡɢɣ��± ������±ʋ���± ɋ�����±����

�� Ȼɨɝɚɬɵɪɟɜɚ� Ƚ�ɉ��� Ɇɚɪɢɧɢɱ� Ɇ�Ⱥ��� Ȼɚɡɚɥɢɣ� Ƚ�Ⱥ�� ȼɥɢɹɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɦɟɬɨɞɨɜ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ� ɚɥɦɚɡɧɵɯ� ɦɢɤɪɨ� ɢ� ɫɭɛɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɧɚ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ�
ɫɨɫɬɨɹɧɢɟ� ɢɯ� ɩɨɜɟɪɯɧɨɫɬɢ� ���Ɇɟɠɞɭɧɚɪ�� ɧɚɭɱ�� ɤɨɧɮ�� ©Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɦɨɞɢɮɢɤɚɰɢɢ� ɦɢɤɪɨ� ɢ� ɧɚɧɨɫɬɪɭɤɬɭɪª�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± ɏɚɪɶɤɨɜ��
ɇɎɌɐ�ɆɈɇ�ɢ�ɇȺɇ�ɍɤɪɚɢɧɵ��± ������± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


