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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ�ɤɨɦɢɬɟɬ�ɢ�ɪɟɞɚɤɰɢɨɧɧɚɹ�ɤɨɥɥɟɝɢɹ�
Ȼɚɣɫɟɢɬɨɜ�Ƚ�ɇ���ɤ�ɬ�ɧ���ɩɨɥɤɨɜɧɢɤ�ɡɚɩɚɫɚ�
Ɍɨɣɛɚɡɚɪɨɜ�Ⱦ�Ɉ���ɤ�ɜ�ɧ���ɚɫɫɨɰ�ɩɪɨɮɟɫɫɨɪ��ɩɨɥɤɨɜɧɢɤ�
Ȼɭɪɧɚɟɜ�Ɂ�Ɋ���ɤ�ɩ�ɧ���ɩɪɨɮɟɫɫɨɪ��ɩɨɥɤɨɜɧɢɤ�
ɑɟɪɧɹɝɢɧ�Ⱦ�ɉ���ɩɨɥɤɨɜɧɢɤ�
Ⱥɥɢɟɜ�Ȼ�Ⱥ���ɤɚɩɢɬɚɧ���ɪɚɧɝɚ�
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ɜɨɣɫɤ��ɫɢɥ���ɛɨɟɜɨɣ ɩɨɞɝɨɬɨɜɤɢ�ɨɪɝɚɧɨɜ�ɜɨɟɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɜɢɞɨɜ�
ɢ�ɪɨɞɨɜ�ɜɨɨɪɭɠɟɧɧɵɯ�ɫɢɥª�± ɋɛɨɪɧɢɤ�ɦɚɬɟɪɢɚɥɨɜ�Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�
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©Ʉɂª��������± ��� ɫ�

ȼ� ɋɛɨɪɧɢɤ� ɜɨɲɥɢ� ɞɨɤɥɚɞɵ� ɭɱɚɫɬɧɢɤɨɜ� Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɧɚɭɱɧɨ�
ɩɪɚɤɬɢɱɟɫɤɨɣ� ɤɨɧɮɟɪɟɧɰɢɢ� ©Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� �ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ
ɩɥɚɧɢɪɨɜɚɧɢɟ�� ɞɟɣɫɬɜɢɣ� ɜɨɣɫɤ� �ɫɢɥ��� ɛɨɟɜɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɨɪɝɚɧɨɜ�
ɜɨɟɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɜɢɞɨɜ�ɢ�ɪɨɞɨɜ�ɜɨɨɪɭɠɟɧɧɵɯ�ɫɢɥª��ɩɨɫɜɹɳɟɧɧɭɸ�
ɨɛɫɭɠɞɟɧɢɸ� ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ� ɜ� ɪɚɦɤɚɯ� ɝɪɚɧɬɨɜɨɝɨ� ɩɪɨɟɤɬɚ�
ɩɪɨɝɪɚɦɦɧɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ��ɂɊɇ�%5 ������������

ɉɨɦɢɦɨ�ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɨɣ� ɬɟɦɚɬɢɤɢ�ɧɚɭɱɧɨɝɨ�ɮɨɪɭɦɚ�ɜ�ɋɛɨɪɧɢɤɟ�
ɩɪɟɞɫɬɚɜɥɟɧɵ� ɞɨɤɥɚɞɵ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ɤɨɦɩɶɸɬɟɪɧɨɦɭ�
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ�� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɜɹɡɢ� ɢ� ɭɩɪɚɜɥɟɧɢɹ��
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɜɢɞɨɜ� ɢ� ɪɨɞɨɜ� ɜɨɨɪɭɠɟɧɧɵɯ� ɫɢɥ�� ɜɨɟɧɧɨɣ�
ɬɟɯɧɢɱɟɫɤɨɣ� ɢ� ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ� ɤɨɦɩɨɧɟɧɬɵ� ɋɛɨɪɧɢɤ� ɩɪɟɞɧɚɡɧɚɱɟɧ�
ɜɨɟɧɧɵɦ� ɫɩɟɰɢɚɥɢɫɬɚɦ� ɢ� ɭɱɟɧɵɦ�� ɩɪɨɮɟɫɫɨɪɫɤɨ�ɩɪɟɩɨɞɚɜɚɬɟɥɶɫɤɨɦɭ�
ɫɨɫɬɚɜɭ� ɜɨɟɧɧɵɯ� ɢ� ɝɪɚɠɞɚɧɫɤɢɯ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ��
ɞɨɤɬɨɪɚɧɬɚɦ��ɚɞɴɸɧɤɬɚɦ��ɦɚɝɢɫɬɪɚɧɬɚɦ��ɚ�ɬɚɤɠɟ�ɜɫɟɦ�ɢɧɬɟɪɟɫɭɸɳɢɦɫɹ�
ɞɚɧɧɵɦɢ�ɜɨɩɪɨɫɚɦɢ�
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ɆɊɇɌɂ���������
ɍȾɄ����������

�ɇɨɫɤɨɜ�ȼ�ȼ���ɤ�ɬ�ɧ�
�Ɉɞɢɧɟɰ�Ⱦ�ɇ���ɤ�ɬ�ɧ�

�Ɋɭɥɶɤɨ�ȿ�ȼ���ɤ�ɬ�ɧ���ɩɨɞɩɨɥɤɨɜɧɢɤ
�ȼɨɟɧɧɚɹ�ɚɤɚɞɟɦɢɹ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�

ɝ� Ɇɢɧɫɤ��Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ
�Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�

ɢɧɮɨɪɦɚɬɢɤɢ�ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ�
ɝ� Ɇɢɧɫɤ��Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ

ɂɋɉɈɅɖɁɈȼȺɇɂȿ�ɗɄɋɌɊȺɉɈɅəɐɂɈɇɇɕɏ�
ȺɅȽɈɊɂɌɆɈȼ�ȾɅə�ɆɈȾȿɅɂɊɈȼȺɇɂə�

ɉɈɊȺɀȺɘɓȿȽɈ�ȾȿɃɋɌȼɂə�ȻɈȿɉɊɂɉȺɋɈȼ

Ⱥɧɧɨɬɚɰɢɹ� ɉɪɟɞɥɨɠɟɧɵ� ɫɩɨɫɨɛɵ� ɪɚɫɱɟɬɚ� ɩɨɪɚɠɚɸɳɟɝɨ�
ɞɟɣɫɬɜɢɹ� ɨɫɤɨɥɨɱɧɵɯ� ɢ� ɮɭɝɚɫɧɵɯ� ɛɨɟɩɪɢɩɚɫɨɜ� �Ȼɉ�� ɜ� ɫɢɫɬɟɦɟ�
ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜɨɟɧɧɵɯ�ɞɟɣɫɬɜɢɣ��ɋɆȼȾ���Ɂɨɧɚ�
ɩɨɪɚɠɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜ� ɜɢɞɟ� ɤɪɭɝɚ� ɫ� ɰɟɧɬɪɨɦ� ɜ� ɬɨɱɤɟ�
ɩɚɞɟɧɢɹ�Ȼɉ��Ɋɟɡɭɥɶɬɚɬɨɦ�ɪɚɫɱɟɬɚ�ɹɜɥɹɟɬɫɹ�ɨɩɪɟɞɟɥɟɧɢɟ�ɪɚɞɢɭɫɚ�
�ɞɚɥɟɟ� ɪɚɞɢɭɫɚ� ɩɨɪɚɠɟɧɢɹ�� ɡɨɧɵ� ɩɨɪɚɠɟɧɢɹ�� ɉɪɟɞɥɨɠɟɧɧɵɟ�
ɫɩɨɫɨɛɵ�ɪɚɡɥɢɱɚɸɬɫɹ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɥɧɨɬɵ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�
ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ�ɞɥɹ�ɪɚɫɱɟɬɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɜɨɟɧɧɵɟ� ɞɟɣɫɬɜɢɹ� ɢɦɢɬɚɰɢɨɧɧɨɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɟ�� ɛɨɟɩɪɢɩɚɫ�� ɩɨɪɚɠɚɸɳɟɟ� ɞɟɣɫɬɜɢɟ�� ɪɚɞɢɭɫ�
ɩɨɪɚɠɟɧɢɹ�

$QQRWDWLRQ� :D\V� RI� FDOFXODWLRQ� RI� DPD]LQJ� DFWLRQ� RI�
IUDJPHQWDO� DQG� GHPROLWLRQ� DPPXQLWLRQ� �Ȼɉ�� LQ� V\VWHP�RI� LPLWDWLQJ�
PRGHOOLQJ� RI� PLOLWDU\� RSHUDWLRQV� �ɋɆȼȾ�� DUH� RIIHUHG�� 7KH� GHIHDW�
]RQH�LV�UHSUHVHQWHG�LQ�WKH�IRUP�RI�D�FLUFOH�ZLWK�WKH�FHQWUH�LQ�D�SRLQW�RI�
IDOOLQJ� Ȼɉ��5HVXOW� RI� FDOFXODWLRQ� LV� UDGLXV� GHILQLWLRQ� �IXUWKHU� GHIHDW�
UDGLXV�� GHIHDW� ]RQHV�� 7KH� RIIHUHG� ZD\V� GLIIHU� GHSHQGLQJ� RQ�
FRPSOHWHQHVV�RI�UHSUHVHQWDWLRQ�RI�WKH�LQLWLDO�GDWD�IRU�FDOFXODWLRQ�

.H\ ZRUGV� PLOLWDU\� RSHUDWLRQV�� LPLWDWLQJ� PRGHOOLQJ�� WKH�
DPPXQLWLRQ��DPD]LQJ�DFWLRQ��GHIHDW�UDGLXV�

ȼ� ȼɨɟɧɧɨɣ� ɚɤɚɞɟɦɢɢ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɩɪɨɜɨɞɹɬɫɹ�
ɪɚɛɨɬɵ�ɩɨ�ɫɨɡɞɚɧɢɸ�ɫɢɫɬɟɦɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜɨɟɧɧɵɯ�ɞɟɣɫɬɜɢɣ��
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɢɦɢɬɚɰɢɨɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɛɨɹ� �ɛɨɟɜɵɯ�



���

ɞɟɣɫɬɜɢɣ�� ɬɚɤɬɢɱɟɫɤɢɯ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɫɭɯɨɩɭɬɧɵɯ� ɜɨɣɫɤ�
�ɦɨɬɨɫɬɪɟɥɤɨɜɵɟ���ɦɨɬɨɩɟɯɨɬɧɵɟ�ɩɨɞɪɚɡɞɟɥɟɧɢɹ��ɩɨɞɪɚɡɞɟɥɟɧɢɹ�
ɪɚɤɟɬɧɵɯ� ɜɨɣɫɤ� ɢ ɚɪɬɢɥɥɟɪɢɢ�� ɉȼɈ�� ɢ� ɚɜɢɚɰɢɢ� ɩɨɞɞɟɪɠɤɢ�
ɫɭɯɨɩɭɬɧɵɯ� ɜɨɣɫɤ��� Ɉɧɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ�
ɨɛɭɱɚɸɳɭɸ�ɤɨɦɩɶɸɬɟɪɧɭɸ�ɫɢɫɬɟɦɭ��ɮɭɧɤɰɢɨɧɢɪɭɸɳɭɸ�ɜ�ɫɟɬɢ�
ɗȼɆ�

ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɫɬɚɥɚ� ɚɤɬɭɚɥɶɧɵɦ� ɜɨɩɪɨɫɨɦ� ɹɜɥɹɟɬɫɹ�
ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɩɨɪɚɠɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ� ɪɚɡɥɢɱɧɵɯ� ɛɨɟɩɪɢɩɚɫɨɜ�
�Ȼɉ��± ɫɧɚɪɹɞɨɜ��ɦɢɧ��ɛɨɦɛ��ɪɚɤɟɬ�ɢ�ɬ�ɞ� >�@��ɗɬɨ�ɞɟɣɫɬɜɢɟ�ɦɨɠɟɬ�
ɛɵɬɶ

� ɬɨɱɟɱɧɵɦ� �ɧɚɩɪɢɦɟɪ��ɞɥɹ�ɛɪɨɧɟɛɨɣɧɵɯ�ɢ�ɤɭɦɭɥɹɬɢɜɧɵɯ�
Ȼɉ� ± ɛɪɨɧɟɩɪɨɛɢɜɚɟɦɨɫɬɶ�� ɞɚɥɶɧɨɫɬɶ� ɞɨɫɬɢɠɟɧɢɹ� ɞɚɧɧɨɣ�
ɛɪɨɧɟɩɪɨɛɢɜɚɟɦɨɫɬɢ�

� ɩɥɨɳɚɞɧɵɦ� �ɧɚɩɪɢɦɟɪ�� ɞɥɹ� ɨɫɤɨɥɨɱɧɨ�ɮɭɝɚɫɧɵɯ� ɢ�
ɮɭɝɚɫɧɵɯ�Ȼɉ�± ɪɚɞɢɭɫ���ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ��

Ⱦɥɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɨɱɟɱɧɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɨ�
ɡɧɚɧɢɟ� ɬɨɥɳɢɧɵ� ɩɪɨɛɢɜɚɟɦɨɣ� ɛɪɨɧɢ�� ɟɟ� ɨɪɢɟɧɬɚɰɢɹ� �ɭɝɨɥ�
ɜɫɬɪɟɱɢ� ɫ� Ȼɉ�� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɪɚɤɭɪɫɚɯ� ɩɨɪɚɠɚɟɦɨɝɨ� ɨɛɴɟɤɬɚ�
�ɜɩɟɪɟɞɢ��ɫɛɨɤɭ��ɫɡɚɞɢ��ɜɧɢɡɭ��± ɤɚɪɬɚ�ɛɪɨɧɢɪɨɜɚɧɢɹ�ɨɛɴɟɤɬɚ��ɢ�ɜ�
ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɪɚɫɫɬɨɹɧɢɟ�� ɧɚ� ɤɨɬɨɪɨɦ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�
ɡɚɞɚɧɧɨɟ�ɩɪɨɛɢɬɢɟ� ɛɪɨɧɢ� � �ɞɥɹ�ɩɨɞɤɚɥɢɛɟɪɧɵɯ�ɢ� ɤɢɧɟɬɢɱɟɫɤɢɯ�
Ȼɉ��

Ⱦɥɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɥɨɳɚɞɧɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɨ�
ɡɧɚɧɢɟ� ɪɚɞɢɭɫɚ� �� ɩɥɨɳɚɞɢ� ɩɨɪɚɠɟɧɢɹ� ɞɚɧɧɵɦ� Ȼɉ�� ȼ� ɨɛɳɟɦ�
ɫɥɭɱɚɟ�ɡɨɧɚ�ɩɥɨɳɚɞɧɨɝɨ�ɩɨɪɚɠɟɧɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɷɥɥɢɩɫ�ɫ�
ɪɚɡɥɢɱɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɩɨɥɭɨɫɟɣ� ɢ� ɨɪɢɟɧɬɚɰɢɟɣ� ɝɥɚɜɧɨɣ� ɨɫɢ�
ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�Ȼɉ��ɪɚɤɟɬɵ��ɛɨɦɛɵ��ɫɧɚɪɹɞɵ��ɦɢɧɵ���ɧɨ�ɢ�
ɞɥɹ�ɪɚɡɧɵɯ�ɬɢɩɨɜ�ɜɧɭɬɪɢ�ɞɚɧɧɨɝɨ�ɜɢɞɚ��ɨɫɤɨɥɨɱɧɵɟ��ɨɫɤɨɥɨɱɧɨ�
ɮɭɝɚɫɧɵɟ�� ɮɭɝɚɫɧɵɟ�� ɮɭɝɚɫɧɨ�ɩɪɨɧɢɤɚɸɳɢɟ� ɢ� ɬ�ɞ��� >�@� ɱɬɨ�
ɭɱɟɫɬɶ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɜɨɡɦɨɠɧɨ�� ɩɨɷɬɨɦɭ� ɞɥɹ� ɭɩɪɨɳɟɧɢɹ�
ɩɪɨɰɟɫɫɚ� ɛɭɞɟɦ� ɫɱɢɬɚɬɶ� ɡɨɧɭ� ɩɨɪɚɠɟɧɢɹ� ɤɪɭɝɨɦ� ɫ� ɰɟɧɬɪɨɦ� ɜ�
ɬɨɱɤɟ� ɩɚɞɟɧɢɹ� Ȼɉ�� Ɍɨɝɞɚ� ɜɨɩɪɨɫ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɛɥɚɫɬɢ�
ɩɨɪɚɠɟɧɢɹ�ɫɜɟɞɟɬɫɹ�ɤ�ɜɵɱɢɫɥɟɧɢɸ�ɪɚɞɢɭɫɚ�ɷɬɨɝɨ�ɤɪɭɝɚ�

ȼɨɡɦɨɠɧɵ� ɫɥɟɞɭɸɳɢɟ� ɜɚɪɢɚɧɬɵ� ɪɟɲɟɧɢɹ� ɷɬɨɝɨ� ɜɨɩɪɨɫɚ�� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɡɥɢɱɧɵɯ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ�

���ɂɡɜɟɫɬɧɚ�ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ�ɞɚɧɧɵɦ�ɛɨɟɩɪɢɩɚɫɨɦ�
ɋɚɦɵɣ� ɩɪɨɫɬɨɣ� ɢ� ɧɚɢɦɟɧɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɣ� ɫɥɭɱɚɣ��

ɇɚɩɪɢɦɟɪ�� Ȼɉ� ɞɥɹ� ����ɦɦ� ɩɭɲɤɢ� �Ⱥ��� �ȻɆɉ���� � �ɈɎ��� �����



���

ɦ���� �ɈɎ��� ����� ɦ���� Ʉ� ɫɨɠɚɥɟɧɢɸ�� ɩɪɢɜɟɞɟɧɢɟ� ɬɚɤɢɯ� ɞɚɧɧɵɯ�
ɨɱɟɧɶ� ɪɟɞɤɨ�� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɩɪɢɜɨɞɹɬɫɹ� ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ�
ɩɨɤɚɡɚɬɟɥɢ�ɢ�ɦɚɤɫɢɦɚɥɶɧɚɹ�ɞɚɥɶɧɨɫɬɶ�ɫɬɪɟɥɶɛɵ�

���ɂɡɜɟɫɬɧɚ�ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ�ɡɚɥɩɚ�ɛɨɟɜɨɣ�ɦɚɲɢɧɵ�
ɗɬɨɬ�ɫɥɭɱɚɣ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɜɨɩɪɨɫɚɦ�ɩɨɪɚɠɟɧɢɹ�ɪɟɚɤɬɢɜɧɵɦɢ�

ɫɢɫɬɟɦɚɦɢ� ɡɚɥɩɨɜɨɝɨ� ɨɝɧɹ� �ɊɋɁɈ��� ɇɚɩɪɢɦɟɪ�� ɩɥɨɳɚɞɶ�
ɩɨɪɚɠɟɧɢɹ� ɡɚɥɩɚ� ɊɋɁɈ� �Ʉ��� ©Ƚɪɚɞª� � ������� ɦ� ����
ɧɚɩɪɚɜɥɹɸɳɢɯ��� ɡɚɥɩɚ� ɊɋɁɈ� �Ʉ��� ©ɍɪɚɝɚɧª� � ������� ɦ� ����
ɧɚɩɪɚɜɥɹɸɳɢɯ��� ɡɚɥɩɚ� ɊɋɁɈ� 0���� ©0/56ª� � ������ ɦ� ��� î��
ɧɚɩɪɚɜɥɹɸɳɢɯ�� >�@�� ɉɨɥɭɱɚɟɦ� ɩɥɨɳɚɞɶ� ɩɨɪɚɠɟɧɢɹ� ɨɞɧɢɦ� Ȼɉ�
�ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ�ɡɚɥɩɚ�ɞɟɥɢɦ�ɧɚ�ɤɨɥɢɱɟɫɬɜɨ�ɧɚɩɪɚɜɥɹɸɳɢɯ���
ɚ�ɢɡ�ɧɟɟ�ɩɨɥɭɱɚɟɦ�ɪɚɞɢɭɫ�ɩɨɪɚɠɟɧɢɹ�

��� ɂɡɜɟɫɬɧɵ� ɩɥɨɳɚɞɢ� ɩɨɪɚɠɟɧɢɹ� Ȼɉ� ɞɚɧɧɨɝɨ� ɤɥɚɫɫɚ�� ɧɨ�
ɞɪɭɝɢɯ�ɤɚɥɢɛɪɨɜ�

ɇɚɩɪɢɦɟɪ��ɧɚɤɪɵɜɚɟɦɚɹ�ɩɥɨɳɚɞɶ ɩɪɢ�ɫɬɪɟɥɶɛɟ�ɦɢɧɚɦɢ�ɩɪɢ�
ɜɟɪɨɹɬɧɨɫɬɢ�ɩɨɪɚɠɟɧɢɹ�����>���ɫ����@

� ɞɥɹ����ɦɦ�ɦɢɧ�ɪɚɜɧɚ���������ɦ� �ɜ�ɫɪɟɞɧɟɦ�����ɦ��
� ɞɥɹ�����ɦɦ�ɦɢɧ�ɪɚɜɧɚ�����������ɦ� �ɜ�ɫɪɟɞɧɟɦ������ɦ���
ɂɡ�ɩɪɢɜɟɞɟɧɧɵɯ�ɞɚɧɧɵɯ�ɜɢɞɧɨ��ɱɬɨ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɤɚɥɢɛɪɚ�

ɧɚ� ���� ���� ɦɦ� �� ��� ɦɦ�  � ���� ɦɦ�� ɩɥɨɳɚɞɶ� ɩɨɪɚɠɟɧɢɹ�
ɢɡɦɟɧɹɟɬɫɹ�ɧɚ�����������ɦ� ± �����ɦ���

Ⱦɥɹ� ���ɦɦ� ɦɢɧ� �ɩɟɪɟɧɨɫɧɵɟ� ɦɢɧɨɦɟɬɵ�� ɩɨɥɭɱɚɟɦ� ±
ɢɡɦɟɧɟɧɢɟ� ɤɚɥɢɛɪɚ� ɧɚ� ����� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ����ɦɦ� ɦɢɧɚɦɢ�
ɩɪɢɜɟɞɟɬ�ɤ�ɢɡɦɟɧɟɧɢɸ�ɧɚ������ɩɥɨɳɚɞɢ�ɩɨɪɚɠɟɧɢɹ�� ��������ɦ�

�ɜ�ɫɪɟɞɧɟɦ�����ɦ���
��� ɂɡɜɟɫɬɧɵ� ɬɚɛɥɢɱɧɵɟ� ɞɚɧɧɵɟ� ɪɚɞɢɭɫɚ� ɩɨɪɚɠɟɧɢɹ� Ȼɉ� ɜ�

ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɟɝɨ�ɦɚɫɫɵ���ɦɚɫɫɵ�ɜɡɪɵɜɱɚɬɨɝɨ�ɜɟɳɟɫɬɜɚ�
ɇɢɠɟ� ɩɪɢɜɟɞɟɧɚ� ɬɚɛɥɢɰɚ� Ɍɚɛ��� ɡɚɜɢɫɢɦɨɫɬɢ� ɪɚɞɢɭɫɚ� ɡɨɧ�

ɩɨɪɚɠɟɧɢɹ�ɨɬ�ɦɚɫɫɵ�Ȼɉ�ɞɥɹ�ɮɭɝɚɫɧɵɯ�ɚɜɢɚɛɨɦɛ�ɎȺȻ�>���ɫ����@�

Ɍɚɛɥɢɰɚ��

Ɍɢɩ�ɛɨɦɛɵ
Ɇɚɫɫɚ�

ɛɨɦɛɵ��ɤɝ

Ɋɚɞɢɭɫ�ɡɨɧɵ�
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Ⱦɥɹ� ɪɚɫɱɟɬɚ� ɪɚɞɢɭɫɚ� ɩɨɪɚɠɟɧɢɹ� ɞɥɹ� ɡɧɚɱɟɧɢɣ� ɦɚɫɫɵ�
ɚɜɢɚɛɨɦɛɵ� ɜ� ɩɪɨɦɟɠɭɬɤɚɯ� � ɦɟɠɞɭ� ɬɚɛɥɢɱɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ�
ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɢɧɬɟɪɩɨɥɹɰɢɢ��
ɥɢɧɟɣɧɚɹ� ɢɧɬɟɪɩɨɥɹɰɢɹ�� ɢɧɬɟɪɩɨɥɹɰɢɹ� ɫ� ɩɨɦɨɳɶɸ� ɤɭɛɢɱɟɫɤɢɯ�
ɫɩɥɚɣɧɨɜ��ɢ�ɞɪ�>����@�ɇɚ�Ɋɢɫ���ɩɪɢɜɟɞɟɧɚ�ɥɢɧɟɣɧɚɹ�ɢɧɬɟɪɩɨɥɹɰɢɹ�
ɞɚɧɧɵɯ� ɬɚɛɥɢɰɵ�Ɍɚɛ��� ɞɥɹ� ɡɨɧɵ� ɫɢɥɶɧɵɯ� ɪɚɡɪɭɲɟɧɢɣ��ɇɨ� ɷɬɨɬ�
ɫɩɨɫɨɛ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɚɬɶ�ɡɧɚɱɟɧɢɹ�ɡɚ�ɩɪɟɞɟɥɚɦɢ�ɬɚɛɥɢɱɧɵɯ�
ɞɚɧɧɵɯ�

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɡɚɞɚɱɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɷɤɫɬɪɚɩɨɥɹɰɢɸ� ɞɚɧɧɵɯ� ɫ� ɩɨɦɨɳɶɸ� ɷɦɩɢɪɢɱɟɫɤɢ� ɩɨɞɨɛɪɚɧɧɨɣ�
ɷɤɫɬɪɚɩɨɥɢɪɭɸɳɟɣ� ɮɭɧɤɰɢɢ� >�@�� ɏɨɪɨɲɢɟ� ɬɨɱɧɨɫɬɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɚɥɚ�ɫɥɟɞɭɸɳɚɹ�ɷɤɫɬɪɚɩɨɥɢɪɭɸɳɚɹ�ɮɭɧɤɰɢɹ�

� �� � ± ��5 5 D [ [ �
ɝɞɟ� 5 ± ɪɚɞɢɭɫ� ɩɨɪɚɠɟɧɢɹ� ɜ� ɦɟɬɪɚɯ�� �5��� [��� ± ɧɚɱɚɥɶɧɵɟ�

ɡɧɚɱɟɧɢɹ�ɬɚɛɥɢɱɧɵɯ�ɞɚɧɧɵɯ��D ± ɤɨɷɮɮɢɰɢɟɧɬ�ɜ�ɩɪɟɞɟɥɚɯ������
������[ ± ɦɚɫɫɚ�ɛɨɟɜɨɣ�ɱɚɫɬɢ���ɜɫɟɝɨ�Ȼɉ�ɜ�ɤɢɥɨɝɪɚɦɦɚɯ�

Ɋɢɫɭɧɨɤ���± Ƚɪɚɮɢɤ�ɥɢɧɟɣɧɨɣ�ɢɧɬɟɪɩɨɥɹɰɢɢ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɜɟɥɢɱɢɧɵ�ɪɚɞɢɭɫɚ�ɩɨɪɚɠɟɧɢɹ�ɨɬ�ɦɚɫɫɵ�Ȼɉ�

ɞɥɹ�ɮɭɝɚɫɧɵɯ�ɚɜɢɚɛɨɦɛ

Ɋɢɫɭɧɨɤ���± Ƚɪɚɮɢɤ�ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ�ɷɤɫɬɪɚɩɨɥɹɰɢɢ��D  �������
ɡɚɜɢɫɢɦɨɫɬɢ�ɜɟɥɢɱɢɧɵ�ɪɚɞɢɭɫɚ�ɩɨɪɚɠɟɧɢɹ�ɨɬ�ɦɚɫɫɵ�Ȼɉ

ɞɥɹ�ɮɭɝɚɫɧɵɯ�ɚɜɢɚɛɨɦɛ
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Ɋɢɫɭɧɨɤ���± Ƚɪɚɮɢɤ�ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ�ɷɤɫɬɪɚɩɨɥɹɰɢɢ��D  �������
ɡɚɜɢɫɢɦɨɫɬɢ�ɜɟɥɢɱɢɧɵ�ɪɚɞɢɭɫɚ�ɩɨɪɚɠɟɧɢɹ�ɨɬ�ɦɚɫɫɵ�Ȼɉ

ɞɥɹ�ɮɭɝɚɫɧɵɯ�ɚɜɢɚɛɨɦɛ

Ɋɚɞɢɭɫɵ� ɩɨɪɚɠɟɧɢɹ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɥɹ� ɮɭɝɚɫɧɵɯ� ɚɜɢɚɛɨɦɛ��
ɦɨɠɧɨ� ɜ� ɩɟɪɜɨɦ� ɩɪɢɛɥɢɠɟɧɢɢ� ɫɱɢɬɚɬɶ� ɪɚɜɧɵɦɢ� ɢ� ɞɥɹ� ɛɨɟɜɵɯ�
�ɝɨɥɨɜɧɵɯ�� ɱɚɫɬɟɣ� ɪɚɤɟɬ� ɮɭɝɚɫɧɨɝɨ�� ɨɫɤɨɥɨɱɧɨɝɨ� ɢ� ɨɫɤɨɥɨɱɧɨ�
ɮɭɝɚɫɧɨɝɨ�ɬɢɩɚ��ɦɚɫɫɚ�ɛɨɟɜɨɣ�ɱɚɫɬɢ�ɪɚɤɟɬɵ��ɞɨɥɠɧɚ�ɛɵɬɶ��ɪɚɜɧɚ�
ɦɚɫɫɟ� ɚɜɢɚɛɨɦɛɵ��� ɂɫɤɥɸɱɟɧɢɟɦ� ɹɜɥɹɸɬɫɹ� ɮɭɝɚɫɧɨ�
ɩɪɨɧɢɤɚɸɳɢɟ� ɛɨɟɜɵɟ� ɱɚɫɬɢ� ɪɚɤɟɬ�� ɬɚɤ� ɤɚɤ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɬɨɱɟɱɧɨɟ� ɩɨɪɚɠɟɧɢɟ� �ɭɦɟɧɶɲɟɧɚ� ɦɚɫɫɚ�
ɜɡɪɵɜɱɚɬɨɝɨ�ɜɟɳɟɫɬɜɚ��ɢ�ɭɜɟɥɢɱɟɧɚ�ɦɚɫɫɚ�ɤɨɪɩɭɫɚ�Ȼɉ��

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ
� Ȼɚɛɤɢɧ�Ⱥ�ȼ���Ƚɪɹɡɧɨɜ� ȿ�Ɏ� ɢ� ɞɪ�� ɋɪɟɞɫɬɜɚ� ɩɨɪɚɠɟɧɢɹ� ɢ�

ɛɨɟɩɪɢɩɚɫɵ�� ɍɱɟɛɧɢɤ�� ± Ɇ��� ɢɡɞ�ɜɨ� ɆȽɌɍ� ɢɦ�� ɇ�ɗ�� Ȼɚɭɦɚɧɚ��
������± ����ɫ�

� ɒɭɧɤɨɜ� ȼ�ɇ�� ɗɧɰɢɤɥɨɩɟɞɢɹ ɪɟɚɤɬɢɜɧɨɣ� ɚɪɬɢɥɥɟɪɢɢ� ��
Ɇɢɧɫɤ� ɈȺɈ�©ɉɨɥɢɝɪɚɮɢɱɟɫɤɢɣ�ɤɨɦɛɢɧɚɬ�ɢɦ��ə��Ʉɨɥɚɫɚª�������
± ����ɫ�

� Ȼɪɨɧɲɬɟɣɧ� ɂ�ɇ�� ɋɟɦɟɧɞɹɟɜ� Ʉ�Ⱥ� ɋɩɪɚɜɨɱɧɢɤ� ɩɨ�
ɦɚɬɟɦɚɬɢɤɟ� �ɞɥɹ� ɢɧɠɟɧɟɪɨɜ� ɢ� ɭɱɚɳɢɯɫɹ� ɜɬɭɡɨɜ�� � Ɇ��� ɇɚɭɤɚ��
�����

� Ɋɚɣɯɦɢɫɬ� Ɋ�Ȼ�� Ƚɪɚɮɢɤɢ� ɮɭɧɤɰɢɣ�� ± Ɇ��� ȼɵɫɲɚɹ�ɲɤɨɥɚ��
������± ����ɫ�


