
Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

������ɋ��ɉ��ɇɨɜɨɫɟɥɨɜ��ȼ��ȱ��Ɋɨɦɟɧɫɶɤɢɣ��ɋ��ɉ�ɐɢɝɚɧɨɤ���

ɍȾɄ����������

ɈɉɌɂɆȱɁȺɐȱə�ɆȿɌɈȾɍ�ɄȿɊɍȼȺɇɇə�ɊɍɏɈɆ�
ɆɈȻȱɅɖɇɈȽɈ�ɊɈȻɈɌȺ�Ɂ�ȼɂɄɈɊɂɋɌȺɇɇəɆ�ȾȼɂȽɍɇȱȼ�
ɉɈɋɌȱɃɇɈȽɈ�ɋɌɊɍɆɍ�
Ʉ�ɬ�ɧ���ɋ��ɉ��ɇɨɜɨɫɟɥɨɜ��ɤ�ɬ�ɧ��ȼ��ȱ��Ɋɨɦɟɧɫɶɤɢɣ��ɋ��ɉ�ɐɢɝɚɧɨɤ��ɏɚɪɤɿɜɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�
ɭɧɿɜɟɪɫɢɬɟɬ�ɪɚɞɿɨɟɥɟɤɬɪɨɧɿɤɢ

ȼɪɚɯɨɜɭɸɱɢ� ɬɟ�� ɳɨ� ɧɚ� ɞɚɧɢɣ� ɦɨɦɟɧɬ� ɱɚɫɭ�
ɩɪɨɜɟɞɟɧɨ� ɜɟɥɢɤɚ� ɤɿɥɶɤɿɫɬɶ� ɞɨɫɥɿɞɠɟɧɶ� ɬɚ� ɪɨɡɪɨɛɨɤ� ɜ�
ɝɚɥɭɡɿ� ɭɩɪɚɜɥɿɧɧɹ� ɦɨɛɿɥɶɧɢɦɢ� ɪɨɛɨɬɚɦɢ�� ɭɧɿɜɟɪɫɚɥɶɧɿ�
ɩɿɞɯɨɞɢ� ɞɨ� ɫɢɧɬɟɡɭ� ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɱɧɨɝɨ� ɭɩɪɚɜɥɿɧɧɹ�
ɦɨɛɿɥɶɧɢɯ� ɩɥɚɬɮɨɪɦ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɞɜɢɝɭɧɿɜ�
ɩɨɫɬɿɣɧɨɝɨ�ɫɬɪɭɦɭ�ɪɨɡɪɨɛɥɟɧɿ�ɧɟɞɨɫɬɚɬɧɶɨ��

Ɍɚɤɢɦ�ɱɢɧɨɦ��ɨɩɬɢɦɿɡɚɰɿɹ�ɦɟɬɨɞɭ�ɤɟɪɭɜɚɧɧɹ�ɪɭɯɨɦ�
ɦɨɛɿɥɶɧɨɝɨ�ɪɨɛɨɬɚ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɞɜɢɝɭɧɿɜ�ɩɨɫɬɿɣɧɨɝɨ�
ɫɬɪɭɦɭ� ɚɤɬɭɚɥɶɧɚ� ɞɥɹ� ɜɢɪɨɛɧɢɰɬɜɚ� ɬɚ� ɩɨɬɪɟɛɭɽ�
ɭɞɨɫɤɨɧɚɥɟɧɧɹ��

ɍɱɢɬɵɜɚɹ�� ɱɬɨ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�
ɩɪɨɜɟɞɟɧɨ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ�
ɪɚɡɪɚɛɨɬɨɤ� ɜ� ɨɛɥɚɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɦɨɛɢɥɶɧɵɦɢ�
ɪɨɛɨɬɚɦɢ�� ɭɧɢɜɟɪɫɚɥɶɧɵɟ� ɩɨɞɯɨɞɵ� ɤ� ɫɢɧɬɟɡɭ� ɫɢɫɬɟɦ�
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɦɨɛɢɥɶɧɵɯ� ɩɥɚɬɮɨɪɦ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɜɢɝɚɬɟɥɟɣ� ɩɨɫɬɨɹɧɧɨɝɨ� ɬɨɤɚ�
ɪɚɡɪɚɛɨɬɚɧɵ�ɧɟɞɨɫɬɚɬɨɱɧɨ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɩɬɢɦɢɡɚɰɢɹ� ɦɟɬɨɞɚ� ɭɩɪɚɜɥɟɧɢɹ�
ɞɜɢɠɟɧɢɟɦ� ɦɨɛɢɥɶɧɨɝɨ� ɪɨɛɨɬɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɞɜɢɝɚɬɟɥɟɣ� ɩɨɫɬɨɹɧɧɨɝɨ� ɬɨɤɚ� ɚɤɬɭɚɥɶɧɚ� ɞɥɹ�
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɬɪɟɛɭɟɬ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ��

*LYHQ�WKDW�D�JUHDW�GHDO�RI�UHVHDUFK�DQG�GHYHORSPHQW�LQ�
WKH�ILHOG�RI�PRELOH�URERW�PDQDJHPHQW�KDV�EHHQ�FDUULHG�RXW�DW�
WKLV� SRLQW� LQ� WLPH�� XQLYHUVDO� DSSURDFKHV� WR� WKH� V\QWKHVLV� RI�
DXWRPDWHG� FRQWURO� V\VWHPV� IRU� PRELOH� SODWIRUPV� XVLQJ� '&�
PRWRUV�DUH�XQGHUGHYHORSHG��

7KXV��WKH�RSWLPL]DWLRQ�RI�WKH�PRWLRQ�FRQWURO�PHWKRG�RI�
D�PRELOH� URERW�XVLQJ�'&�PRWRUV� LV� UHOHYDQW� IRU�SURGXFWLRQ�
DQG�QHHGV�LPSURYHPHQW��

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɞɜɢɝɭɧ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ��
ɞɢɧɚɦɿɤɢ� ɪɨɛɨɬɚ�� ɦɨɛɿɥɶɧɿ� ɪɨɛɨɬɢ�� ɪɨɛɨɬɢɡɨɜɚɧɿ�
ɫɢɫɬɟɦɢ��ɫɯɟɦɚ�ɭɩɪɚɜɥɿɧɧɹ��

ȼɫɬɭɩ�
ɋɬɜɨɪɟɧɧɹ� ɧɨɜɢɯ� ɧɚɡɟɦɧɢɯ� ɦɨɛɿɥɶɧɢɯ� ɪɨɛɨɬɿɜ�

�ɆɊ�� ɬɚ� ʀɯ� ɤɟɪɭɜɚɧɧɹ� ɽ� ɩɟɪɫɩɟɤɬɢɜɧɢɦ� ɧɚɩɪɹɦɤɨɦ�
ɫɭɱɚɫɧɨʀ� ɪɨɛɨɬɨɬɟɯɧɿɤɢ�� ȼ� ɞɚɧɢɣ� ɱɚɫ� ɩɪɨɦɢɫɥɨɜɿ� ɪɨɛɨɬɢ�
ɳɿɥɶɧɨ� ɡɚɤɪɿɩɢɥɢɫɹ� ɜ� ɝɚɥɭɡɹɯ� ɦɚɲɢɧɨɛɭɞɭɜɚɧɧɹ��
ɩɪɢɥɚɞɨɛɭɞɭɜɚɧɧɹ� ɬɚ� ɿɧɲɢɯ� ɝɚɥɭɡɹɯ�� ɞɟ�ɧɟɨɛɯɿɞɧɚ� ɬɨɱɧɿɫɬɶ�
ɫɤɥɚɞɚɧɧɹ� ɿ� ɜɢɫɨɤɚ� ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ� ɩɪɚɰɿ��Ɇɨɛɿɥɶɧɿ� ɪɨɛɨɬɢ�
ɡɧɚɯɨɞɹɬɶ� ɜɫɟ� ɛɿɥɶɲ� ɲɢɪɨɤɟ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɞɥɹ� ɜɢɤɨɧɚɧɧɹ�
ɪɿɡɧɢɯ�ɡɚɜɞɚɧɶ�ɜ�ɭɦɨɜɚɯ��ɤɨɥɢ�ɩɪɢɫɭɬɧɿɫɬɶ�ɥɸɞɢɧɢ�ɜ�ɡɨɧɿ�ʀɯ�
ɪɨɛɨɬɢ�ɚɛɨ�ɧɟɦɨɠɥɢɜɨ�ɡ�ɦɿɪɤɭɜɚɧɶ�ɛɟɡɩɟɤɢ��ɚɛɨ�ɠ�ɧɟɛɚɠɚɧɨ�
ɱɟɪɟɡ� ɨɛɦɟɠɟɧɧɹ� ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ� ɨɛɫɥɭɝɨɜɭɽɬɶɫɹ�
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɨɛɥɚɞɧɚɧɧɹ��

Ⱦɨ� ɫɤɥɚɞɭ� ɩɨɞɿɛɧɢɯ� ɪɨɛɨɬɿɜ� ɡɚɡɜɢɱɚɣ� ɜɯɨɞɹɬɶ�
ɦɚɧɿɩɭɥɹɬɨɪɢ� ɞɥɹ� ɜɢɤɨɧɚɧɧɹ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɨɩɟɪɚɰɿɣ��
ɬɪɚɧɫɩɨɪɬɧɚ� ɫɢɫɬɟɦɚ�� ɳɨ� ɩɪɢɡɧɚɱɟɧɚ� ɞɥɹ� ɬɨɱɧɨɝɨ�
ɩɟɪɟɦɿɳɟɧɧɹ� ɆɊ� ɡɚ� ɪɚɯɭɧɨɤ� ɫɢɫɬɟɦɢ� ɧɚɜɿɝɚɰɿʀ� ɪɨɛɨɬɚ� ɬɚ�
ɫɚɦɨʀ�ɫɢɫɬɟɦɢ�ɤɟɪɭɜɚɧɧɹ�ɜɢɤɨɧɚɜɱɢɦɢ�ɜɭɡɥɚɦɢ���

Ɉɫɨɛɥɢɜɨɫɬɿ� ɫɤɥɚɞɭ� ɪɨɛɨɬɨɬɟɯɧɿɱɧɢɯ� ɩɪɢɫɬɪɨʀɜ�
ɨɛɭɦɨɜɥɟɧɿ� ɜ� ɩɟɪɲɭ� ɱɟɪɝɭ� ɪɿɡɧɨɦɚɧɿɬɬɹɦ� ɜɢɞɿɜ� ɞɿɣ� ɿ�
ɬɪɚɽɤɬɨɪɿɣ�ɪɭɯɿɜ���

Ɇɟɯɚɧɿɱɧɨ�� ɪɨɛɨɬ� ɧɚɝɚɞɭɽ� ɫɢɫɬɟɦɭ� ɡ� ɜɟɥɢɤɨɸ�
ɤɿɥɶɤɿɫɬɸ� ɩɪɢɜɨɞɿɜ�� ɚ� ɜ� ɬɚɤɢɯ� ɫɢɫɬɟɦɚɯ� ɩɪɨɫɬɟɠɭɽɬɶɫɹ�
ɞɢɧɚɦɿɱɧɚ� ɜɡɚɽɦɨɞɿɹ�� ɹɤɚ� ɧɟ� ɞɨɡɜɨɥɹɽ� ɪɨɡɝɥɹɞɚɬɢ� ɫɢɫɬɟɦɭ�
ɪɨɛɨɬɚ� ɹɤ� ɫɭɤɭɩɧɿɫɬɶ� ɛɟɡɥɿɱɿ� ɦɚɥɟɧɶɤɢɯ� �ɪɿɜɧɢɯ� ɡɚ�
ɡɧɚɱɢɦɿɫɬɸ��ɚɜɬɨɧɨɦɧɢɯ�ɫɢɫɬɟɦ���

ɉɨɛɭɞɨɜɚ� ɫɢɫɬɟɦ� ɭɩɪɚɜɥɿɧɧɹ� ɦɨɛɿɥɶɧɢɦɢ� ɪɨɛɨɬɚɦɢ�
ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɞɜɢɝɭɧɿɜ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɽ� ɚɤɬɭɚɥɶɧɨɸ�
ɩɪɨɛɥɟɦɨɸ�ɫɶɨɝɨɞɟɧɧɹ��

Ⱥɧɚɥɿɡ�ɤɨɧɫɬɪɭɤɰɿʀ�ɞɜɢɝɭɧɿɜ�ɩɨɫɬɿɣɧɨɝɨ�ɫɬɪɭɦɭ�
ȿɥɟɤɬɪɨɞɜɢɝɭɧ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� �Ⱦɉɋ�� ±�

ɟɥɟɤɬɪɢɱɧɚ� ɦɚɲɢɧɚ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ�� ɳɨ� ɩɟɪɟɬɜɨɪɸɽ�
ɟɥɟɤɬɪɢɱɧɭ� ɟɧɟɪɝɿɸ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɜ� ɦɟɯɚɧɿɱɧɭ�
ɟɧɟɪɝɿɸ� >�@�� ɐɟɣ� ɞɜɢɝɭɧ� ɦɨɠɧɚ�ɳɟ� ɧɚɡɜɚɬɢ� ɫɢɧɯɪɨɧɧɨɸ�
ɦɚɲɢɧɨɸ�ɩɨɫɬɿɣɧɨɝɨ�ɫɬɪɭɦɭ�ɡ�ɫɚɦɨɫɢɧɯɪɨɧɿɡɚɰɿɽɸ���

Ⱦɜɢɝɭɧ��ɩɨɤɚɡɚɧɢɣ�ɧɚ�ɪɢɫ�����ɫɤɥɚɞɚɽɬɶɫɹ�ɡ��
±�ɨɞɧɨɝɨ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɭ�ɧɚ�ɫɬɚɬɨɪɿ��ɞɜɨɩɨɥɸɫɧɨɝɨ�

ɫɬɚɬɨɪɚ�� ɡ� ɹɜɧɨ� ɜɢɪɚɠɟɧɢɦɢ� ɩɨɥɸɫɚɦɢ� ɿ� ɡ� ɨɞɧɿɽɸ�
ɨɛɦɨɬɤɨɸ�

�±�ɪɨɬɨɪɚ�ɡ�ɬɪɶɨɦɚ�ɡɭɛɰɹɦɢ� ɿ��ɜɿɞɩɨɜɿɞɧɨ��ɡ�ɬɪɶɨɦɚ�
ɨɛɦɨɬɤɚɦɢ��ɨɛɦɨɬɤɢ�ɪɨɬɨɪɚ�ɩɪɢ�ɬɚɤɿɣ�ɤɨɧɫɬɪɭɤɰɿʀ�ɦɨɠɭɬɶ�
ɛɭɬɢ� ɜɤɥɸɱɟɧɿ� ɡɿɪɤɨɸ� �ɭ� ɬɚɤɿɣ� ɦɚɥɨɩɨɬɭɠɧɿɣ� ɦɚɲɢɧɿ�
ɭɦɨɜɢ� ɤɨɦɭɬɚɰɿʀ� ɞɨɩɭɫɤɚɸɬɶ� ɬɚɤɟ� ɡ
ɽɞɧɚɧɧɹ�� ɚɛɨ�
ɬɪɢɤɭɬɧɢɤɨɦ��

±� ɤɨɥɟɤɬɨɪɧɨɝɨ� ɜɭɡɥɚ� ɡ� ɬɪɶɨɦɚ� ɩɥɚɫɬɢɧɚɦɢ�
�ɥɚɦɟɥɹɦɢ��ɬɚ�ɞɜɨɯ�ɳɿɬɨɱɨɤ��

Ɋɢɫ�����ɉɪɢɧɰɢɩ�ɪɨɛɨɬɢ�ɤɨɥɟɤɬɨɪɧɨɝɨ�ɞɜɨɩɨɥɸɫɧɨɝɨ�ɞɜɢɝɭɧɚ�
ɩɨɫɬɿɣɧɨɝɨ�ɫɬɪɭɦɭ�ɡ�ɬɪɶɨɦɚ�ɡɭɛɰɹɦɢ�ɧɚ�ɪɨɬɨɪɿ�>�@�

Ⱦɉɋ�ɽ�ɨɛɨɪɨɬɧɢɦɢ�ɟɥɟɤɬɪɢɱɧɢɦɢ�ɦɚɲɢɧɚɦɢ�ɬɨɦɭ�
ɜ� ɩɟɜɧɢɯ� ɭɦɨɜɚɯ� ɡɞɚɬɧɿ� ɩɪɚɰɸɜɚɬɢ� ɹɤ� ɝɟɧɟɪɚɬɨɪɢ�
ɩɨɫɬɿɣɧɨɝɨ�ɫɬɪɭɦɭ��

ɉɪɢɧɰɢɩ� ɪɨɛɨɬɢ� ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ� ɩɨɫɬɿɣɧɨɝɨ�
ɫɬɪɭɦɭ�ɦɚɽ�ɞɜɚ�ɨɩɢɫɢ��

±� ɪɭɯɥɢɜɚ� ɪɚɦɤɚ� �ɞɜɚ� ɫɬɟɪɠɧɿ� ɿɡ� ɡɚɦɤɧɭɬɢɦɢ�
ɤɿɧɰɹɦɢ��ɿɡ�ɫɬɪɭɦɨɦ�ɜ�ɦɚɝɧɿɬɧɨɦɭ�ɩɨɥɿ�ɫɬɚɬɨɪɚ��

±�ɜɡɚɽɦɨɞɿɹ�ɦɚɝɧɿɬɧɢɯ�ɩɨɥɿɜ�ɫɬɚɬɨɪɚ�ɿ�ɪɨɬɨɪɚ��



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

��

Ɋɚɦɤɚ� ɿɡ� ɫɬɪɭɦɨɦ�� ɜ� ɨɞɧɨɪɿɞɧɨɦɭ�ɦɚɝɧɿɬɧɨɦɭ�ɩɨɥɿ�
ɩɨɥɸɫɿɜ� ɫɬɚɬɨɪɚ� ɡ� ɿɧɞɭɤɰɿɽɸ� %�� ɧɚ� ɞɜɚ� ɫɬɟɪɠɧɿ� ɪɚɦɤɢ�
ɡɚɜɞɨɜɠɤɢ�/��ɿ�ɿɡ�ɫɬɪɭɦɨɦ�,��ɞɿɽ�ɫɢɥɚ�Ⱥɦɩɟɪɚ�)��ɩɨɫɬɿɣɧɨʀ�
ɜɟɥɢɱɢɧɢ��ɪɿɜɧɿ��

/6%) �� � � � � � � � � � ����

ɿ�ɫɩɪɹɦɨɜɚɧɿ�ɜ�ɩɪɨɬɢɥɟɠɧɿ�ɫɬɨɪɨɧɢ��
ɐɿ�ɫɢɥɢ�ɩɪɢɤɥɚɞɚɸɬɶɫɹ�ɞɨ�ɩɥɟɱɟɣ�S��ɪɿɜɧɢɦ���

�VLQ� WUS ��� Z � � � � � � � � ����

ɞɟ�U�±�ɪɚɞɿɭɫ�ɪɚɦɤɢ��

ɿ�ɫɬɜɨɪɸɸɬɶ�ɤɪɭɬɧɢɣ�ɦɨɦɟɧɬ� N0 �ɪɿɜɧɢɣ��

�VLQ� WU/,%S)0 N ����� � Z � � � � ����

Ⱦɥɹ� ɞɜɨɯ� ɫɬɟɪɠɧɿɜ� ɪɚɦɤɢ�� ɫɭɦɚɪɧɢɣ� ɤɪɭɬɧɢɣ�
ɦɨɦɟɧɬ�ɪɿɜɧɢɣ��

�VLQ��� WU/,%0V0 NN ������ � Z � � ����

Ⱦɉɋ� ɤɥɚɫɢɮɿɤɭɸɬɶ� ɩɨ� ɜɢɞɭ� ɦɚɝɧɿɬɧɨʀ� ɫɢɫɬɟɦɢ�
ɫɬɚɬɨɪɚ���

±�ɡ�ɩɨɫɬɿɣɧɢɦɢ�ɦɚɝɧɿɬɚɦɢ��ȾɉɆ��
±�ɡ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɚɦɢ��
±� ɡ� ɧɟɡɚɥɟɠɧɢɦ� ɜɤɥɸɱɟɧɧɹɦ� ɨɛɦɨɬɨɤ� �ɧɟɡɚɥɟɠɧɟ�

ɡɛɭɞɠɟɧɧɹ���
±� ɡ� ɩɨɫɥɿɞɨɜɧɢɦ�ɜɤɥɸɱɟɧɧɹɦ�ɨɛɦɨɬɨɤ� �ɩɨɫɥɿɞɨɜɧɟ�

ɡɛɭɞɠɟɧɧɹ���
±�ɡ�ɩɚɪɚɥɟɥɶɧɢɦ�ɜɤɥɸɱɟɧɧɹɦ�ɨɛɦɨɬɨɤ��ɩɚɪɚɥɟɥɶɧɟ�

ɡɛɭɞɠɟɧɧɹ���
±� ɡɿ� ɡɦɿɲɚɧɢɦ� ɜɤɥɸɱɟɧɧɹɦ� ɨɛɦɨɬɨɤ� �ɡɦɿɲɚɧɟ�

ɡɛɭɞɠɟɧɧɹ����
±�ɡ�ɩɟɪɟɜɚɠɚɧɧɹɦ�ɩɨɫɥɿɞɨɜɧɨʀ�ɨɛɦɨɬɤɢ��
±�ɡ�ɩɟɪɟɜɚɠɚɧɧɹɦ�ɩɚɪɚɥɟɥɶɧɨʀ�ɨɛɦɨɬɤɢ��
ȼɢɞ�ɩɿɞɤɥɸɱɟɧɧɹ�ɨɛɦɨɬɨɤ�ɫɬɚɬɨɪɚ�ɿɫɬɨɬɧɨ�ɜɩɥɢɜɚɽ�

ɧɚ�ɬɹɝɨɜɿ�ɿ�ɟɥɟɤɬɪɢɱɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ��
Ⱦɜɢɝɭɧɢ� ɡ� ɨɞɧɢɦ� ɤɨɥɟɤɬɨɪɨɦ� ɿ� �Q� � ɨɛɦɨɬɤɚɦɢ���

ɞɟ� Q� ±� ɱɢɫɥɨ� ɩɚɪ� ɩɨɥɸɫɿɜ� ɪɨɬɨɪɚ�� ɿɡ� ɡ
ɽɞɧɚɧɧɹɦ� ɨɛɦɨɬɨɤ�
ɪɨɬɨɪɚ�ɜ�ɤɿɥɶɰɟ�ɦɚɸɬɶ�ɜɟɥɢɤɭ��ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɭ�ɳɿɬɤɚɦɢ��
ɱɚɫɬɢɧɭ�ɨɛɦɨɬɤɢ�ɪɨɬɨɪɚ��ɪɿɜɧɭ���

���� SD ��N �� � � � � � � � � ����

ɞɟ������N�±�ɱɢɫɥɨ�ɳɿɬɨɤ���
Į�±�ɤɭɬɨɜɚ�ɲɢɪɢɧɚ�ɨɞɧɿɽʀ�ɳɿɬɤɢ��ɪɚɞ���
Ⱦɜɢɝɭɧɢ�ɡ�ɞɜɨɦɚ�ɤɨɥɟɤɬɨɪɚɦɢ� � ɿ�ɞɜɨɦɚ�ɨɛɦɨɬɤɚɦɢ�

ɫɢɧɭɫɧɨʀ�ɿ�ɤɨɫɢɧɭɫɧɨʀ�ɡ�ɦɚɝɧɿɬɧɢɦ�ɩɨɥɟɦ�ɩɨɥɸɫɿɜ�ɫɬɚɬɨɪɚ�
ɦɚɸɬɶ� ɦɚɥɭ� ɧɟɪɨɛɨɱɭ� ɱɚɫɬɢɧɭ� ɩɿɞ� ɤɪɢɜɨɸ� ɤɪɭɬɧɨɝɨ�
ɦɨɦɟɧɬɭ�ɪɿɜɧɭ��
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ɞɟ��������į� �ȕ�±�Į��
ȕ� ±� ɤɭɬɨɜɚ� ɲɢɪɢɧɚ� ɩɪɨɦɿɠɤɭ� ɦɿɠ� ɩɥɚɫɬɢɧɚɦɢ�

ɤɨɥɟɤɬɨɪɚ��ɥɚɦɟɥɹɦɢ���
ɐɟɣ� ɬɢɩ� ɞɜɢɝɭɧɿɜ� ɩɨɞɿɛɧɢɣ� ɞɨ� ɞɜɨɮɚɡɧɨɝɨ�

ɛɟɡɤɨɥɟɤɬɨɪɧɨɝɨ��
Ⱦɜɢɝɭɧɢ� ɡ� ɱɨɬɢɪɦɚ� ɤɨɥɟɤɬɨɪɚɦɢ� ɿ� ɞɜɨɦɚ�

ɨɛɦɨɬɤɚɦɢ�� ɫɢɧɭɫɧɨʀ� ɿ� ɤɨɫɢɧɭɫɧɨʀ�� ɦɚɸɬɶ� ɫɩɟɰɿɚɥɶɧɭ�
ɤɨɧɫɬɪɭɤɰɿɸ� ɤɨɥɟɤɬɨɪɚ� ɡ� ɱɨɬɢɪɦɚ� ɤɨɥɟɤɬɨɪɚɦɢ� �ɨɞɢɧ�
ɤɨɥɟɤɬɨɪ� ɧɚ� ɨɞɧɭ� ɳɿɬɤɭ��� ɹɤɚ� ɞɨɡɜɨɥɹɽ� ɦɚɣɠɟ� ɞɨ� ɧɭɥɹ�
ɡɦɟɧɲɢɬɢ�ɧɟɪɨɛɨɱɭ�ɱɚɫɬɢɧɭ�ɤɪɭɬɧɨɝɨ�ɦɨɦɟɧɬɭ��ɧɟɪɨɛɨɱɚ�
ɱɚɫɬɢɧɚ�ɤɪɭɬɧɨɝɨ�ɦɨɦɟɧɬɭ�ɜ�ɰɶɨɦɭ�ɞɜɢɝɭɧɿ� ɡɚɥɟɠɢɬɶ�ɜɿɞ�
ɬɨɱɧɨɫɬɿ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɞɟɬɚɥɟɣ�� ɿ� ɡɪɨɛɢɬɢ�

ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɭ�ɱɚɫɬɢɧɭ�ɤɪɭɬɧɨɝɨ�ɦɨɦɟɧɬɭ�ɧɟɡɚɥɟɠɧɨɸ�
ɜɿɞ�ɤɭɬɨɜɨʀ�ɲɢɪɢɧɢ�ɳɿɬɤɢ���

ɉɪɢ� ɰɶɨɦɭ� ɤɭɬɨɜɚ� ɲɢɪɢɧɚ� ɨɞɧɿɽʀ� ɩɥɚɫɬɢɧɢ�
ɤɨɥɟɤɬɨɪɚ�ɞɨɪɿɜɧɸɽ��

Ȗ� �ʌ�±�Į��� � � � � � � � � ����

ɞɟ�Į�±�ɤɭɬɨɜɚ�ɲɢɪɢɧɚ�ɨɞɧɿɽʀ�ɳɿɬɤɢ��
ȿɥɟɤɬɪɨɧɧɢɦ� ɚɧɚɥɨɝɨɦ� ɳɿɬɤɨɜɨ�ɤɨɥɟɤɬɨɪɧɨɝɨ�

ɜɭɡɥɚ� ɽ� ɿɧɜɟɪɬɨɪ� ɡ� ɞɚɬɱɢɤɨɦ� ɩɨɥɨɠɟɧɧɹ�
ɪɨɬɨɪɚ�ɜɟɧɬɢɥɶɧɢɣ�ɟɥɟɤɬɪɨɞɜɢɝɭɧ���

Ɋɨɬɨɪ� ɽ� ɩɨɫɬɿɣɧɢɦ� ɦɚɝɧɿɬɨɦ�� ɚ� ɨɛɦɨɬɤɢ� ɫɬɚɬɨɪɚ�
ɩɟɪɟɦɢɤɚɸɬɶɫɹ�ɟɥɟɤɬɪɨɧɧɢɦɢ�ɫɯɟɦɚɦɢ�±�ɿɧɜɟɪɬɨɪɚɦɢ��

Ȼɟɡɤɨɥɟɤɬɨɪɧɢɣ� ɞɜɢɝɭɧ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɡ�
ɜɢɩɪɹɦɥɹɱɟɦ� �ɦɨɫɬɨɦ�� ɦɨɠɟ� ɡɚɦɿɧɢɬɢ� ɭɧɿɜɟɪɫɚɥɶɧɢɣ�
ɤɨɥɟɤɬɨɪɧɢɣ�ɞɜɢɝɭɧ��ɍɄȾ���

Ⱦɨ� ɿɧɲɢɯ� ɞɜɢɝɭɧɿɜ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɜɿɞɧɟɫɟɦɨ�
ɧɚɫɬɭɩɧɿ�ɜɢɞɢ��

±� ɭɧɿɩɨɥɹɪɧɢɣ� ɟɥɟɤɬɪɨɞɜɢɝɭɧ� �ɭɧɿɩɨɥɹɪɧɢɣ�
ɝɟɧɟɪɚɬɨɪ���

±�ɭɧɿɜɟɪɫɚɥɶɧɢɣ�ɤɨɥɟɤɬɨɪɧɢɣ�ɞɜɢɝɭɧ��
ɍɧɿɜɟɪɫɚɥɶɧɢɣ� ɤɨɥɟɤɬɨɪɧɢɣ� ɞɜɢɝɭɧ� ɩɪɚɰɸɽ� ɿ� ɧɚ�

ɩɨɫɬɿɣɧɨɦɭ�ɫɬɪɭɦɿ��ɿ�ɧɚ�ɡɦɿɧɧɨɦɭ���

Ɉɫɨɛɥɢɜɨɫɬɿ�ɭɩɪɚɜɥɿɧɧɹ�ɦɨɛɿɥɶɧɢɦɢ�ɪɨɛɨɬɚɦɢ�ɡ�
ɞɜɢɝɭɧɚɦɢ�ɩɨɫɬɿɣɧɨɝɨ�ɫɬɪɭɦɭ�

Ɉɫɧɨɜɧɿ�ɮɨɪɦɭɥɢ��ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɿ�ɩɪɢ�ɭɩɪɚɜɥɿɧɧɿ�
Ⱦɉɋ�>�@�ɦɚɸɬɶ�ɧɚɫɬɭɩɧɢɣ�ɜɢɝɥɹɞ��

ɒɜɢɞɤɿɫɬɶ�ɞɜɢɝɭɧɚ���
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ɞɟ�����8�±�ɧɚɩɪɭɝɚ��ɳɨ�ɩɿɞɜɨɞɢɬɶɫɹ�ɞɨ�ɨɛɦɨɬɤɢ��
,�±�ɫɬɪɭɦ�ɨɛɦɨɬɤɢ��
5�±�ɨɩɿɪ�ɥɚɧɰɸɝɚ��
&�±�ɤɨɧɫɬɪɭɤɬɢɜɧɚ�ɩɨɫɬɿɣɧɚ��
I �±�ɩɨɬɿɤ��ɳɨ�ɫɬɜɨɪɸɽɬɶɫɹ�ɨɛɦɨɬɤɨɸ�ɡɛɭɞɠɟɧɧɹ��

Ʉɪɭɬɧɢɣ� ɦɨɦɟɧɬ� ɪɨɡɜɢɜɚɽɬɶɫɹ� ɞɜɢɝɭɧɨɦ� ɡ�
ɧɟɡɚɥɟɠɧɢɦ� �ɩɚɪɚɥɟɥɶɧɢɦ�� ɡɛɭɞɠɟɧɧɹɦ�� ɩɪɨɩɨɪɰɿɣɧɢɣ�
ɫɬɪɭɦɭ� ɜ� ɨɛɦɨɬɰɿ� ɹɤɨɪɹ� �ɞɥɹ� ɞɜɢɝɭɧɿɜ� ɩɨɫɥɿɞɨɜɧɨɝɨ�
ɡɛɭɞɠɟɧɧɹ� ±� ɦɨɦɟɧɬ� ɩɪɢɛɥɢɡɧɨ� ɩɪɨɩɨɪɰɿɣɧɢɣ� ɤɜɚɞɪɚɬɭ�
ɫɬɪɭɦɭ��ɨɫɤɿɥɶɤɢ�ɩɨɬɿɤ�ɩɪɨɩɨɪɰɿɣɧɢɣ�ɦɚɣɠɟ�ɫɬɪɭɦɭ���

,&0 P �� I � � � � � � � � ����

ȿɥɟɤɬɪɨɪɭɲɿɣɧɚ� ɫɢɥɚ� �ȿɊɋ�� ɜ� ɨɛɦɨɬɤɚɯ�
ɩɪɨɩɨɪɰɿɣɧɚ� ɤɭɬɨɜɿɣ� ɱɚɫɬɨɬɿ� ɨɛɟɪɬɚɧɧɹ� ɪɨɬɨɪɚ� E� ɩɪɢ�
ɩɨɫɬɿɣɧɨɦɭ�ɩɨɬɨɰɿ�ɡɛɭɞɠɟɧɧɹ�ĭ��

Z� HN( �� � � � � � � � � �����

ɞɟ���� HN �±�ɤɨɟɮɿɰɿɽɧɬ�ȿɊɋ�ɞɜɢɝɭɧɚ���

Ȧ�±�ɤɭɬɨɜɚ�ɲɜɢɞɤɿɫɬɶ�ɨɛɟɪɬɚɧɧɹ�ɪɨɬɨɪɚ��

Ɂɚɝɚɥɶɧɿ�ɫɩɨɫɨɛɢ�ɭɩɪɚɜɥɿɧɧɹ�Ⱦɉɋ���
±�ɡɦɿɧɚ�ɧɚɩɪɭɝɢ��ɳɨ�ɩɿɞɜɨɞɢɬɶɫɹ�ɞɨ�ɨɛɦɨɬɤɢ�ɹɤɨɪɹ��
±�ɜɜɟɞɟɧɧɹ�ɞɨɞɚɬɤɨɜɨɝɨ�ɨɩɨɪɭ�ɜ�ɥɚɧɰɸɝ�ɹɤɨɪɹ��
±�ɡɦɿɧɚ�ɩɨɬɨɤɭ��ɪɟɝɭɥɸɜɚɧɧɹ�ɡɛɭɞɠɟɧɧɹ���
ɍɩɪɚɜɥɿɧɧɹ� ɞɜɢɝɭɧɨɦ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɜ� ɋȺɍ�

ɦɚɽ�ɧɚ�ɭɜɚɡɿ�ɚɛɨ�ɡɦɿɧɭ�ɲɜɢɞɤɨɫɬɿ�ɨɛɟɪɬɚɧɧɹ�ɩɪɨɩɨɪɰɿɣɧɨ�
ɞɟɹɤɨɦɭ� ɫɢɝɧɚɥɭ� ɭɩɪɚɜɥɿɧɧɹ�� ɚɛɨ� ɩɿɞɬɪɢɦɤɭ� ɰɿɽʀ�
ɲɜɢɞɤɨɫɬɿ� ɧɟɡɦɿɧɧɨʀ� ɩɪɢ� ɞɿʀ� ɡɨɜɧɿɲɧɿɯ� ɞɟɫɬɚɛɿɥɿɡɭɸɱɢɯ�
ɱɢɧɧɢɤɿɜ�>�@��



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

���

ȼɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� �� ɨɫɧɨɜɧɿ� ɦɟɬɨɞɢ� ɭɩɪɚɜɥɿɧɧɹ��
ɳɨ�ɪɟɚɥɿɡɨɜɭɸɬɶ�ɩɟɪɟɪɚɯɭɜɚɧɧɹ�ɜɢɳɟ�ɩɪɢɧɰɢɩɢ��

±�ɪɟɨɫɬɚɬɧɨ�ɤɨɧɬɚɤɬɨɪɧɟ�ɭɩɪɚɜɥɿɧɧɹ��
±�ɭɩɪɚɜɥɿɧɧɹ�ɩɨ�ɫɢɫɬɟɦɿ�©ɝɟɧɟɪɚɬɨɪ�ɞɜɢɝɭɧª��Ƚ�Ⱦ���
±�ɭɩɪɚɜɥɿɧɧɹ� ɩɨ� ɫɢɫɬɟɦɿ� ©Ʉɟɪɨɜɚɧɢɣ��

ɜɢɩɪɹɦɥɹɱ�±�Ⱦª��ɍȼ�Ⱦ���
±�ɿɦɩɭɥɶɫɧɟ�ɭɩɪɚɜɥɿɧɧɹ��
Ɂɚɡɜɢɱɚɣ� ɭ� ɪɟɨɫɬɚɬɧɨ�ɤɨɧɬɚɤɬɧɨɦɭ� ɭɩɪɚɜɥɿɧɧɿ�

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ���ɫɯɟɦɢ��
±� ɩɪɢ� ɪɟɝɭɥɸɜɚɧɧɿ� ɲɜɢɞɤɨɫɬɿ� Q� ɜɿɞ� �� ɞɨ� Qɧɨɦ� ɜ�

ɥɚɧɰɸɝ�ɹɤɨɪɹ�ɜɤɥɸɱɚɸɬɶ�ɪɟɨɫɬɚɬ��ɹɤɿɪɧɟ�ɭɩɪɚɜɥɿɧɧɹ���
±� ɩɪɢ� ɧɟɨɛɯɿɞɧɨɫɬɿ� ɨɬɪɢɦɚɬɢ� Q� !Qɧɨɦ� ɪɟɨɫɬɚɬ�

ɜɤɥɸɱɚɸɬɶ�ɜ�ɥɚɧɰɸɝ�Ɉȼ��ɩɨɥɸɫɧɟ�ɭɩɪɚɜɥɿɧɧɹ���
±� ɞɥɹ� ɪɟɝɭɥɸɜɚɧɧɹ� ɲɜɢɞɤɨɫɬɿ� Q� �Qɧɨɦ� ɿ� Q� !Qɧɨɦ

ɪɟɨɫɬɚɬɢ� ɜɤɥɸɱɚɸɬɶ� ɹɤ� ɜ� ɥɚɧɰɸɝ� ɹɤɨɪɹ�� ɬɚɤ� ɿ� ɜ��
ɥɚɧɰɸɝ�Ɉȼ��

ɉɟɪɟɪɚɯɨɜɚɧɿ� ɫɯɟɦɢ� ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ� ɩɪɢ� ɪɭɱɧɨɦɭ�
ɭɩɪɚɜɥɿɧɧɿ���

Ⱦɥɹ� ɚɜɬɨɦɚɬɢɱɧɨɝɨ� ɭɩɪɚɜɥɿɧɧɹ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�
ɫɬɭɩɿɧɱɚɫɬɟ� ɩɟɪɟɦɢɤɚɧɧɹ� 5ɪɚ� ɿ� 5ɪɜ� ɡɚ� ɞɨɩɨɦɨɝɨɸ�
ɤɨɧɬɚɤɬɨɪɿɜ��ɪɢɫ������

Ɋɢɫ�����Ɋɟɨɫɬɚɬɧɨ�ɤɨɧɬɚɤɬɧɟ�ɭɩɪɚɜɥɿɧɧɹ�

əɤɳɨ� ɩɨɬɪɿɛɧɨ� ɬɨɱɧɟ� ɿ� ɩɥɚɜɧɟ� ɪɟɝɭɥɸɜɚɧɧɹ�
ɲɜɢɞɤɨɫɬɿ�� ɱɢɫɥɨ� ɤɨɦɭɬɨɜɚɧɢɯ� ɪɟɡɢɫɬɨɪɿɜ� ɿ� ɟɥɟɦɟɧɬɿɜ�
ɤɨɦɭɬɚɰɿʀ� ɦɚɽ� ɛɭɬɢ� ɜɟɥɢɤɢɦ�� ɱɟɪɟɡ� ɳɨ� ɡɛɿɥɶɲɭɸɬɶɫɹ�
ɝɚɛɚɪɢɬɢ�ɫɢɫɬɟɦɢ��ɜɚɪɬɿɫɬɶ�ɿ�ɡɧɢɠɭɽɬɶɫɹ�ɧɚɞɿɣɧɿɫɬɶ��

ɉɪɢ� ɪɟɝɭɥɸɜɚɧɧɿ� ɱɚɫɬɨɬɢ� ɨɛɟɪɬɚɧɧɹ� ɩɪɨɜɨɞɢɬɶɫɹ�
ɪɟɝɭɥɸɜɚɧɧɹɦ�5ɜ��8�ɡɦɿɧɸɽɬɶɫɹ�ɜɿɞ���ɞɨ�Q��ɡɚ�ɫɯɟɦɨɸ�ɧɚ�
ɪɢɫ�� ��� Ⱦɥɹ� ɨɬɪɢɦɚɧɧɹ� ɲɜɢɞɤɨɫɬɿ� ɞɜɢɝɭɧɚ� ɛɿɥɶɲɟ� Q� ±�
ɡɦɿɧɨɸ�5ɜɞ��ɡɦɟɧɲɟɧɧɹ�ɫɬɪɭɦɭ�Ɉȼ�ɞɜɢɝɭɧɚ�ɡɦɟɧɲɭɽ�ɣɨɝɨ�
ɨɫɧɨɜɧɢɣ� ɩɨɬɿɤ� Ɏ�� ɳɨ� ɿ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɡɛɿɥɶɲɟɧɧɹ�
ɲɜɢɞɤɨɫɬɿ�Q���

Ɋɢɫ�����ɍɩɪɚɜɥɿɧɧɹ�ɡɚ�ɫɢɫɬɟɦɨɸ�ɝɟɧɟɪɚɬɨɪ�ɞɜɢɝɭɧ�

ɉɟɪɟɦɢɤɚɱ� 6�� ɩɪɢɡɧɚɱɟɧɢɣ� ɞɥɹ� ɪɟɜɟɪɫɭ� ɞɜɢɝɭɧɚ�
�ɡɦɿɧɢ�ɧɚɩɪɹɦɭ�ɨɛɟɪɬɚɧɧɹ�ɣɨɝɨ�ɪɨɬɨɪɚ���

Ɉɫɤɿɥɶɤɢ� ɭɩɪɚɜɥɿɧɧɹ� Ⱦ� ɡɞɿɣɫɧɸɽɬɶɫɹ� ɲɥɹɯɨɦ�
ɪɟɝɭɥɸɜɚɧɧɹ� ɩɨɪɿɜɧɹɧɨ� ɦɚɥɢɯ� ɫɬɪɭɦɿɜ� ɡɛɭɞɠɟɧɧɹ� Ƚ� ɿ� Ⱦ��
ɜɨɧɨ�ɥɟɝɤɨ�ɚɞɚɩɬɭɽɬɶɫɹ�ɞɨ�ɡɚɜɞɚɧɶ�ɋȺɍ��

ɇɟɞɨɥɿɤ� ɬɚɤɨʀ� ɫɯɟɦɢ� ±� ɜɟɥɢɤɿ� ɝɚɛɚɪɢɬɢ� ɫɢɫɬɟɦɢ��
ɦɚɫɚ�� ɧɢɡɶɤɢɣ� ɄɄȾ�� ɨɫɤɿɥɶɤɢ� ɬɭɬ� ɽ� ɬɪɢɪɚɡɨɜɟ�
ɩɟɪɟɬɜɨɪɟɧɧɹ�ɟɧɟɪɝɿʀ��ɟɥɟɤɬɪɢɱɧɨɸ�ɜ�ɦɟɯɚɧɿɱɧɭ�ɿ�ɧɚɡɚɞ�� ɿ�
ɧɚ�ɤɨɠɧɨɦɭ�ɟɬɚɩɿ�ɽ�ɜɬɪɚɬɢ�ɟɧɟɪɝɿʀ���

ɋɢɫɬɟɦɚ� ©Ʉɟɪɨɜɚɧɢɣ� ɜɢɩɪɹɦɥɹɱ� ±� ɞɜɢɝɭɧª� ɫɯɨɠɚ�
ɧɚ� ɩɨɩɟɪɟɞɧɸ�� ɚɥɟ� ɡɚɦɿɫɬɶ� ɟɥɟɤɬɪɨɦɚɲɢɧɧɨɝɨ� ɞɠɟɪɟɥɚ�
ɪɟɝɭɥɶɨɜɚɧɨʀ� ɧɚɩɪɭɝɢ�� ɳɨ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ�� ɧɚɩɪɢɤɥɚɞ��
ɬɪɢɮɚɡɧɨɝɨ�� ɞɜɢɝɭɧɚ� ɡɦɿɧɧɨɝɨ� ɫɬɪɭɦɭ� ɿ� Ƚ Ɍ��
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɤɟɪɨɜɚɧɢɣ�� ɧɚɩɪɢɤɥɚɞ�� ɬɟɠ� ɬɪɢɮɚɡɧɢɣ�
ɟɥɟɤɬɪɨɧɧɢɣ�ɜɢɩɪɹɦɥɹɱ��ɪɢɫ�����ɬɢɪɢɫɬɨɪɚ��

Ɋɢɫ�����ɍɩɪɚɜɥɿɧɧɹ�ɩɨ�ɫɢɫɬɟɦɿ��
©Ʉɟɪɨɜɚɧɢɣ�ɜɢɩɪɹɦɥɹɱ�±�ɞɜɢɝɭɧª�

ɋɢɝɧɚɥɢ� ɭɩɪɚɜɥɿɧɧɹ�ɮɨɪɦɭɸɬɶɫɹ� ɨɤɪɟɦɢɦ� ɛɥɨɤɨɦ�
ɭɩɪɚɜɥɿɧɧɹ� ɿ� ɡɚɛɟɡɩɟɱɭɸɬɶ� ɧɟɨɛɯɿɞɧɢɣ� ɤɭɬ� ɜɿɞɤɪɢɜɚɧɧɹ�
ɬɢɪɢɫɬɨɪɿɜ��ɩɪɨɩɨɪɰɿɣɧɢɣ�ɫɢɝɧɚɥɭ�ɭɩɪɚɜɥɿɧɧɹ�8ɭ��

ɉɟɪɟɜɚɝɢ� ɬɚɤɨʀ� ɫɢɫɬɟɦɢ� ±� ɜɢɫɨɤɢɣ� ɄɄȾ�� ɦɚɥɿ�
ɝɚɛɚɪɢɬɢ�ɿ�ɦɚɫɚ��

ɇɟɞɨɥɿɤɨɦ� ɜ� ɩɨɪɿɜɧɹɧɧɿ� ɡ� ɩɨɩɟɪɟɞɧɶɨɸ� ɫɯɟɦɨɸ� ɽ�
ɩɨɝɿɪɲɟɧɧɹ�ɭɦɨɜ�ɤɨɦɭɬɚɰɿʀ�Ⱦ�ɿɡ�ɡɚ�ɩɭɥɶɫɚɰɿɣ�ɣɨɝɨ�ɫɬɪɭɦɭ�
ɹɤɨɪɹ��ɨɫɨɛɥɢɜɨ�ɩɪɢ�ɠɢɜɥɟɧɧɿ�ɜɿɞ�ɨɞɧɨɮɚɡɧɨʀ�ɦɟɪɟɠɿ��

ɉɪɢ� ɿɦɩɭɥɶɫɧɨɦɭ� ɭɩɪɚɜɥɿɧɧɿ� ɧɚ� ɞɜɢɝɭɧ� ɡɚ�
ɞɨɩɨɦɨɝɨɸ� ɿɦɩɭɥɶɫɧɨɝɨ� ɩɟɪɟɪɢɜɧɢɤɚ� ɩɨɞɚɸɬɶɫɹ�
ɿɦɩɭɥɶɫɢ� ɧɚɩɪɭɝɢ�� ɦɨɞɭɥɶɨɜɚɧɿ� �ɒȱɆ�� ȼȱɆ�� ɜɿɞɩɨɜɿɞɧɨ�
ɞɨ�ɤɟɪɭɜɚɥɶɧɨʀ�ɧɚɩɪɭɝɢ��ɪɢɫ������

Ɋɢɫ�����ȱɦɩɭɥɶɫɧɟ�ɭɩɪɚɜɥɿɧɧɹ�



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

��

Ɍɚɤɢɦ� ɱɢɧɨɦ�� ɡɦɿɧɚ� ɲɜɢɞɤɨɫɬɿ� ɨɛɟɪɬɚɧɧɹ� ɹɤɨɪɹ�
ɞɨɫɹɝɚɽɬɶɫɹ� ɧɟ� ɡɚ� ɪɚɯɭɧɨɤ� ɡɦɿɧɢ� ɧɚɩɪɭɝɢ� ɭɩɪɚɜɥɿɧɧɹ�� ɚ�
ɲɥɹɯɨɦ� ɡɦɿɧɢ� ɱɚɫɭ�� ɜɩɪɨɞɨɜɠ� ɹɤɨɝɨ� ɞɨ� ɞɜɢɝɭɧɚ�
ɩɿɞɜɨɞɢɬɶɫɹ� ɧɨɦɿɧɚɥɶɧɚ� ɧɚɩɪɭɝɚ�� Ɉɱɟɜɢɞɧɨ�� ɳɨ� ɪɨɛɨɬɚ�
ɞɜɢɝɭɧɚ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɩɟɪɿɨɞɿɜ� ɪɨɡɝɨɧɭ� ɿ� ɝɚɥɶɦɭɜɚɧɧɹ�
�ɪɢɫ�����ɳɨ�ɱɟɪɝɭɸɬɶɫɹ��

Ɋɢɫ�����Ɋɨɛɨɬɚ�ɞɜɢɝɭɧɚ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ�ɩɟɪɿɨɞɿɜ�ɪɨɡɝɨɧɭ�ɿ�
ɝɚɥɶɦɭɜɚɧɧɹ��ɳɨ�ɱɟɪɝɭɸɬɶɫɹ�

əɤɳɨ�ɰɿ�ɩɟɪɿɨɞɢ�ɦɚɥɿ�ɜ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɩɨɜɧɢɦ�ɱɚɫɨɦ�
ɪɨɡɝɨɧɭ� ɿ� ɡɭɩɢɧɤɢ� ɹɤɨɪɹ�� ɬɨ� ɲɜɢɞɤɿɫɬɶ� Q� ɧɟ� ɜɫɬɢɝɚɽ� ɞɨ�
ɤɿɧɰɹ� ɤɨɠɧɨɝɨ� ɩɟɪɿɨɞɭ� ɞɨɫɹɝɚɬɢ� ɡɧɚɱɟɧɶ� Qɧɨɦ�� ɳɨ�
ɜɫɬɚɧɨɜɢɥɢɫɹ�� ɩɪɢ� ɪɨɡɝɨɧɿ� ɚɛɨ� Q  � �� ɩɪɢ� ɝɚɥɶɦɭɜɚɧɧɿ�� ɿ�
ɜɫɬɚɧɨɜɥɸɽɬɶɫɹ� ɞɟɹɤɚ� ɫɟɪɟɞɧɹ� ɲɜɢɞɤɿɫɬɶ� Qɫɪ�� ɜɟɥɢɱɢɧɚ�
ɹɤɨʀ�ɜɢɡɧɚɱɚɽɬɶɫɹ�ɜɿɞɧɨɫɧɨɸ�ɬɪɢɜɚɥɿɫɬɸ�ɜɤɥɸɱɟɧɧɹ��

Ɍɚɤɢɦ� ɱɢɧɨɦ� ɞɥɹ� ɫɢɫɬɟɦɢ� ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ�
ɭɩɪɚɜɥɿɧɧɹ� ɧɟɨɛɯɿɞɧɨ� ɨɛɢɪɚɬɢ� ɫɯɟɦɭ� ɭɩɪɚɜɥɿɧɧɹ��
ɩɪɢɡɧɚɱɟɧɧɹ� ɹɤɨʀ� ±� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɚɛɨ�
ɬɚɤɨɝɨ� ɫɢɝɧɚɥɭ�� ɳɨ� ɡɦɿɧɸɽ� ɩɨɫɥɿɞɨɜɧɿɫɬɶ� ɿɦɩɭɥɶɫɿɜ�� ɹɤɿ�
ɭɩɪɚɜɥɹɸɬɶ�ɫɢɫɬɟɦɨɸ�ɡ�ɜɿɞɧɨɫɧɨɸ�ɬɪɢɜɚɥɿɫɬɸ�ɜɤɥɸɱɟɧɧɹ�
ɬɚ� ɡɚɞɚɧɨɸ� ɮɭɧɤɰɿɽɸ� ɜɟɥɢɱɢɧɢ� ɰɶɨɝɨ� ɫɢɝɧɚɥɭ�� əɤ�
ɟɥɟɦɟɧɬɢ� ɤɨɦɭɬɚɰɿʀ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɫɢɥɨɜɿ�
ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɿ� ɩɪɢɥɚɞɢ� ±� ɩɨɥɶɨɜɿ� ɿ� ɛɿɩɨɥɹɪɧɿ�
ɬɪɚɧɡɢɫɬɨɪɢ��ɬɢɪɢɫɬɨɪɢ���

ȼɢɫɧɨɜɤɢ�
ȼɢɤɨɪɢɫɬɚɧɧɹ� ɞɜɢɝɭɧɿɜ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ�

ɜɿɞɦɿɧɧɟ� ɪɿɲɟɧɧɹ� ɞɥɹ� ɩɿɞɜɢɳɟɧɧɹ� ɞɢɧɚɦɿɤɢ� ɪɨɛɨɬɚ�� ɡɚ�
ɪɚɯɭɧɨɤ� ɬɨɝɨ� ɳɨ� ɡɜɨɪɨɬɧɿɣ� ɡɜ
ɹɡɨɤ� ɦɨɠɟ� ɛɭɬɢ� ɞɨɫɢɬɶ�
ɩɪɨɫɬɨ� ɪɟɚɥɿɡɨɜɚɧɨ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɿɧɤɪɟɦɟɧɬɚɥɶɧɢɯ�
ɟɧɤɨɞɟɪɿɜ���

Ⱦɨɫɬɭɩɧɚ� ɰɿɧɨɜɚ� ɤɚɬɟɝɨɪɿɹ� ɩɨɞɿɛɧɨɝɨ� ɬɢɩɭ�
ɞɜɢɝɭɧɿɜ�� ɪɨɛɢɬɶ� ʀɯ� ɩɪɢɜɚɛɥɢɜɢɦɢ� ɞɥɹ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɜ�
ɲɢɪɨɤɨɦɭ�ɫɩɟɤɬɪɿ�ɦɨɛɿɥɶɧɢɯ�ɩɪɢɫɬɪɨʀɜ��

Ⱦɨ� ɩɟɪɟɜɚɝ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɬɚɤɢɯ� ɞɜɢɝɭɧɿɜ� ɦɨɠɧɚ�
ɜɿɞɧɟɫɬɢ�� ɥɿɧɿɣɧɿɫɬɶ� ɡɚɥɟɠɧɨɫɬɿ� ɦɨɦɟɧɬɭ� ɜɿɞ� ɫɬɪɭɦɭ� �ɡɚ�
ɜɢɧɹɬɤɨɦ� ɪɟɠɢɦɭ� ɩɟɪɟɪɢɜɱɚɫɬɢɯ� ɫɬɪɭɦɿɜ� ɩɪɢ� ɒȱɆ� ɿ�
ɦɚɥɨʀ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ� ɩɨɫɬɿɣɧɨʀ��� ɞɨɫɬɭɩɧɿɫɬɶ�� ɜɢɫɨɤɢɣ�
ɄɄȾ�� � ɩɪɨɫɬɨɬɚ� ɫɯɟɦ� ɭɩɪɚɜɥɿɧɧɹ�� ɜɢɫɨɤɢɣ� ɩɭɫɤɨɜɢɣ�
ɦɨɦɟɧɬ��

ɋɉɂɋɈɄ�ɅȱɌȿɊȺɌɍɊɂ��

��� ȿɥɟɤɬɪɨɞɜɢɝɭɧɢ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� >ȿɥɟɤɬɪɨɧɧɢɣ�
ɪɟɫɭɪɫ@� �� Ɋɟɠɢɦ� ɞɨɫɬɭɩɭ� �� ZZZ�� 85/��
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���ɓɨ�ɬɚɤɟ� ɤɨɥɟɤɬɨɪɧɢɣ�ɞɜɢɝɭɧ� ɩɨɫɬɿɣɧɨɝɨ� ɫɬɪɭɦɭ� ɿ� ɹɤ�
ɜɿɧ� ɩɪɚɰɸɽ� >ȿɥɟɤɬɪɨɧɧɢɣ� ɪɟɫɭɪɫ@� �� Ɋɟɠɢɦ� ɞɨɫɬɭɩɭ� �� ZZZ��
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ɡ�ɟɤɪɚɧɭ��
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