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�� +XII� '�� /�� 3DUDPHWHU� (VWLPDWLRQ� LQ� WKH� +XII� 0RGHO� ��� $UF8VHU�� 3RVW� DW� 2FWREHU�
'HFHPEHU�� ������ >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@�� 85/��
KWWS���ZZZ�HVUL�FRP�QHZV�DUFXVHU������ILOHV�KXII�SGI��ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ���������������

�� +XII�'�� /��� %ODFN�:��&��7KH�+XII�PRGHO� LQ� UHWURVSHFW� ��� $SSOLHG�*HRJUDSKLF� 6WXGLHV��
������9RO�����ʋ����3����±���

�� ɋɩɢɪɢɧɚ�ȼ��ɋ��ɗɦɩɢɪɢɱɟɫɤɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�Ȝ��ɨɩɢɫɵɜɚɸɳɟɝɨ�ɫɬɟɩɟɧɶ�
ɜɥɢɹɧɢɹ�ɜɪɟɦɟɧɢ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɞɨ�ɬɨɪɝɨɜɨɝɨ�ɰɟɧɬɪɚ�ɜ�ɮɨɪɦɭɥɟ�Ⱦ��ɏɚɮɮɚ����
0DVWHU¶V�-RXUQDO��������ʋ����ɋ�����±�����

�� Ⱥɥɟɤɫɟɟɜ�Ⱥ��Ɉ���ɋɩɢɪɢɧɚ�ȼ��ɋ���Ʉɨɪɝɢɧ�ɇ��Ⱥ��Ɍɟɯɧɨɥɨɝɢɹ�ɭɩɪɚɜɥɟɧɢɹ�ɨɛɴɟɤɬɨɦ�ɤɨɦ�
ɦɟɪɱɟɫɤɨɣ�ɧɟɞɜɢɠɢɦɨɫɬɢ�ɫ�ɭɱɺɬɨɦ�ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ�ɩɪɟɞɩɨɱɬɟɧɢɣ����ɍɩɪɚɜɥɟɧɢɟ�ɛɨɥɶɲɢɦɢ�
ɫɢɫɬɟɦɚɦɢ�>ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ@��������ȼɵɩ������ɋ�����������

�� ɏɚɪɢɬɨɧɨɜ�ȼ��Ⱥ���Ȼɟɥɵɯ�Ⱥ��Ⱥ��Ɍɟɯɧɨɥɨɝɢɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɦɟɧɟɞɠɦɟɧɬɚ� ��ɉɨɞ�ɧɚɭɱ��
ɪɟɞ��ȼ�Ⱥ��ɏɚɪɢɬɨɧɨɜɚ��ɉɟɪɦɶ��ɂɡɞ�ɜɨ�ɉɟɪɦ��ɝɨɫ��ɬɟɯɧ��ɭɧ�ɬɚ������������ɫ��

�� ɋɜɢɞɟɬɟɥɶɫɬɜɨ�ɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɪɟɝɢɫɬɪɚɰɢɢ�ɩɪɨɝɪɚɦɦɵ�ɞɥɹ�ɗȼɆ�ʋ������������
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɨɰɟɧɢɜɚɧɢɹ� ɨɛɴɟɤɬɨɜ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɜɵɛɨɪɚ�
ɧɟɱɟɬɤɨɣ�ɩɪɨɰɟɞɭɪɵ�ɫɜɟɪɬɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɬɟɩɟɧɶɸ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�ɷɤɫɩɟɪɬɧɨɣ�ɢɧ�
ɮɨɪɦɚɰɢɢ� ɨ� ɩɚɪɚɦɟɬɪɚɯ� ɢɯ� ɫɨɫɬɨɹɧɢɹ�� ɡɚɹɜɤɚ� ʋ������������ ɨɬ� ����������� ɊɎ���
Ⱥ��Ɉ��Ⱥɥɟɤɫɟɟɜ��ȼ��Ⱥ��ɏɚɪɢɬɨɧɨɜ��Ɋ��Ɏ��ɒɚɣɞɭɥɢɧ��Ɇ��ɂ��Ɇɟɥɟɯɢɧ��ɊɎ��±�Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɜ�
Ɋɟɟɫɬɪɟ�ɩɪɨɝɪɚɦɦ�ɞɥɹ�ɗȼɆ������������ɝ���ɊɎ���

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɍɋɅɈȼɂɃ��
ɍɉɊȺȼɅəȿɆɈɋɌɂ�ȾɂɇȺɆɂɑȿɋɄɂɏ��

ɋɂɋɌȿɆ�ɉɊɂ�ȼɇȿɒɇɂɏ�ȼɈɁȾȿɃɋɌȼɂəɏ�

Ɉ��Ɇ��ɋɬɟɩɚɧɨɜɚ��Ɇ��Ɏ��ɋɬɟɩɚɧɨɜ

ɈɈɈ�©Ɋɟɟɫɬɪ�Ɋɇª��ɋɚɪɚɬɨɜ��Ɋɨɫɫɢɹ�
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɫɢɹ�

(�PDLO��RPVWHSDQRYD#PDLO�UX���PIVWHSDQRY#PDLO�UX�

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɡɚɞɚɱɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɫɥɨɜɢɣ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɟɪɟɜɨɞɚ� ɞɢɧɚɦɢɱɟɫɤɨɣ�
ɫɢɫɬɟɦɵ�ɜ�ɰɟɥɟɜɨɟ�ɫɨɫɬɨɹɧɢɟ�ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɜɧɟɲɧɢɯ�ɜɨɡɦɭɳɟɧɢɣ��ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ�ɭɫɥɨɜɢɹ��
ɩɪɢ�ɤɨɬɨɪɵɯ�ɞɨɫɬɢɝɚɟɬɫɹ�ɰɟɥɶ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɢ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɜ�/��ɧɨɪɦɟ�ɜɧɟɲɧɢɯ�ɜɨɡɦɭɳɟ�
ɧɢɹɯ��ɉɨɤɚɡɚɧɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɪɟɜɵɲɟɧɢɹ�ɞɨɩɭɫɬɢɦɨɣ�ɨɲɢɛɤɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɨɬ�
ɩɚɪɚɦɟɬɪɨɜ�ɧɨɪɦɚɥɶɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ�ɜɧɟɲɧɟɝɨ�ɜɨɡɦɭɳɟɧɢɹ��
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&21',7,216�2)�'<1$0,&�6<67(06��
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7KH�SUREOHP�RI�GHILQLWLRQ�RI�FRQGLWLRQV�RI�HQVXULQJ�WUDQVIHU��WUDQVODWLRQ��RI�G\QDPLF�V\VWHP�
LQ�D�WDUJHW�VWDWXV�DW�DFWLRQ�RI�H[WHUQDO�SHUWXUEDWLRQV�LV�FRQVLGHUHG��&RQGLWLRQV�XQGHU�ZKLFK�WKH�JRDO�
RI�PDQDJHPHQW�DW� WKH�H[WHUQDO�SHUWXUEDWLRQV� OLPLWHG�LQ�/��QRUP��UDWH�� LV�DFKLHYHG�DUH�IRUPXODWHG��
7KH�GHSHQGHQFH�RI�SUREDELOLW\�RI�H[FHHGLQJ�RI�DQ�DGPLVVLEOH�HUURU�RI�UHJXODWLRQ�RQ�SDUDPHWUHV�RI�
QRUPDOO\�GLVWULEXWHG�H[WHUQDO�SHUWXUEDWLRQ�LV�VKRZQ��

ɍɩɪɚɜɥɟɧɢɟ�ɞɢɧɚɦɢɱɟɫɤɢɦɢ�ɫɢɫɬɟɦɚɦɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɨɫɥɨɠɧɹɟɬɫɹ�ɜ�ɭɫɥɨ�



����

ɜɢɹɯ�ɞɟɣɫɬɜɢɹ�ɧɟɨɩɪɟɞɟɥɺɧɧɵɯ�ɜɧɟɲɧɢɯ�ɜɨɡɦɭɳɟɧɢɣ��ȼɨɡɧɢɤɚɸɳɚɹ�ɩɪɢ�ɷɬɨɦ�
ɩɪɨɛɥɟɦɚ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɟɨɩɪɟɞɟɥɺɧɧɨɫɬɢ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɞɨ�
ɩɨɥɧɢɬɟɥɶɧɵɦɢ� ɨɝɪɚɧɢɱɟɧɢɹɦɢ�� ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɩɪɟɞɦɟɬɧɨɣ�
ɨɛɥɚɫɬɢ��ɍɤɚɡɚɧɧɵɦ�ɜɨɩɪɨɫɚɦ�ɩɨɫɜɹɳɟɧɵ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ�ɪɚɛɨɬɵ�ɪɚɡɥɢɱɧɵɯ�
ɚɜɬɨɪɨɜ�� ɩɪɟɞɥɚɝɚɸɳɢɟ� ɪɚɡɥɢɱɧɵɟ� ɩɨɞɯɨɞɵ� ɤ� ɪɟɲɟɧɢɸ� ɡɚɞɚɱ� ɜɵɛɨɪɚ� ɤ� ɤɨɧ�
ɤɪɟɬɧɵɯ�ɨɛɥɚɫɬɹɯ�>�@�±�>�@���

Ʉɥɚɫɫɢɱɟɫɤɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɭɩɪɚɜɥɹɟɦɨɫɬɢ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɧɟ�ɭɱɢ�
ɬɵɜɚɟɬ�ɧɚɥɢɱɢɟ�ɜɧɟɲɧɢɯ�ɜɨɡɞɟɣɫɬɜɢɣ��ɫɩɨɫɨɛɧɵɯ�ɩɪɨɬɢɜɨɞɟɣɫɬɜɨɜɚɬɶ�ɭɩɪɚɜɥɟ�
ɧɢɸ��ȿɳɺ�ɛɨɥɟɟ�ɨɫɥɨɠɧɹɟɬɫɹ�ɡɚɞɚɱɚ��ɟɫɥɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ�ɞɢɧɚɦɢɱɟɫɤɚɹ�ɫɢɫ�
ɬɟɦɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɢɟɪɚɪɯɢɱɟɫɤɢ�ɫɜɹɡɚɧɧɵɯ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬ�
ɜɭɸɳɢɯ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɫɬɟɦ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɧɟɤɨɬɨɪɨɣ�
ɨɛɳɟɣ�ɰɟɥɢ��

Ɋɚɫɫɦɨɬɪɢɦ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ�ɜɢɞɚ�
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ɝɞɟ� $ �±� ɦɧɨɠɟɫɬɜɨ� ɩɚɪɚɦɟɬɪɨɜ� ɫɢɫɬɟɦɵ� 6 �� ; �±� ɦɧɨɠɟɫɬɜɨ� ɫɨɫɬɨɹɧɢɣ� ɫɢɫɬɟ�
ɦɵ��8 �±�ɦɧɨɠɟɫɬɜɨ�ɜɧɟɲɧɢɯ�ɭɩɪɚɜɥɹɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɧɚ�ɫɢɫɬɟɦɭ��) �±�ɦɧɨ�
ɠɟɫɬɜɨ� ɜɧɟɲɧɢɯ� ɜɨɡɦɭɳɚɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɧɚ� ɫɢɫɬɟɦɭ��7 �±� ɨɬɪɟɡɨɤ� ɜɪɟɦɟɧ�
ɧɨɣ�ɨɫɢ� �ɦɧɨɠɟɫɬɜɨ�ɦɨɦɟɧɬɨɜ� ɜɪɟɦɟɧɢ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ��� V6 �±�ɦɧɨɠɟ�
ɫɬɜɨ�ɩɨɞɫɢɫɬɟɦ�ɫɢɫɬɟɦɵ�6 ���
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Ʉɪɢɬɟɪɢɣ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɫɢɫɬɟɦɵ�6 �ɢ�ɟɺ�ɩɨɞɫɢɫɬɟɦ� L6 ��

^ ` 9<8�<\�8X�\�X�J* �u��  X ��

^ ` LLLLLLLLLLLL 9<8�<\�8X�\�X�J* �u��  X ��

ɐɟɥɶ�ɭɩɪɚɜɥɟɧɢɹ�ɫɢɫɬɟɦɵ�6 �ɢ�ɟɺ�ɩɨɞɫɢɫɬɟɦ� L6 �� 99 ��X �� L

LL 99 ��X ��

`5$^$ L1
L � � �±�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɩɚɪɚɦɟɬɪɨɜ�ɫɢɫɬɟɦɵ�6 �ɢ�ɟɺ�ɩɨɞɫɢɫɬɟɦ��
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ɠɟɫɬɜɨ�ɠɟɥɚɟɦɵɯ�ɡɧɚɱɟɧɢɣ�ɤɪɢɬɟɪɢɹ�ɤɚɱɟɫɬɜɚ�ɫɢɫɬɟɦɵ�6 �ɢ�ɟɺ�ɩɨɞɫɢɫɬɟɦ� L6 ��

<< �<�< QQ 5�5���� \\U �� ±� ɦɟɪɚ� ɪɚɫɫɬɨɹɧɢɹ� ɬɨɱɤɢ�\ �ɨɬ� ɦɧɨɠɟɫɬɜɚ�< ��ɦɟɬ�
ɪɢɤɚ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɡɧɚɱɟɧɢɣ�ɤɪɢɬɟɪɢɹ�ɤɚɱɟɫɬɜɚ���

Ⱦɥɹ� ɤɨɦɩɚɤɬɧɨɫɬɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɡɥɨɠɟɧɢɹ� ɛɭɞɟɦ� ɩɨɥɚɝɚɬɶ�� ɱɬɨ� ɦɨɞɟɥɶ�
ɫɢɫɬɟɦɵ�ɜɢɞɚ�����ɞɨɩɭɫɤɚɟɬ�ɩɪɢɜɟɞɟɧɢɟ�ɤ�ɜɢɞɭ������

*I%X$[[ �� � �� P5I�5X�5[ PQ ��� �� &[\  �� U5\� �� � ����
ɉɪɟɠɞɟ� ɱɟɦ� ɪɟɲɚɬɶ� ɡɚɞɚɱɢ� ɭɩɪɚɜɥɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɨ� ɢɫɫɥɟɞɨɜɚɬɶ� ɭɩɪɚɜ�

ɥɹɟɦɨɫɬɶ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɚɥɢɱɢɹ� ɜɧɟɲ�
ɧɢɯ� ɜɨɡɦɭɳɚɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ�� ɉɨɞ� ɭɩɪɚɜɥɹɟɦɨɫɬɶɸ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ�
ɛɭɞɟɦ� ɩɨɧɢɦɚɬɶ� ɫɩɨɫɨɛɧɨɫɬɶ� ɡɚ� ɤɨɧɟɱɧɨɟ� ɜɪɟɦɹ� ɩɟɪɟɣɬɢ� ɢɡ� ɧɚɱɚɥɶɧɨɝɨ� ɜ� ɤɨ�
ɧɟɱɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɨɞ� ɞɟɣɫɬɜɢɟɦ� ɨɝɪɚɧɢɱɟɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɩɪɢ� ɧɚɥɢɱɢɢ�
ɜɧɟɲɧɢɯ�ɜɨɡɦɭɳɟɧɢɣ��ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ�ɢɡɜɟɫɬɧɵɦ�ɭɫɥɨɜɢɹɦ����

ɋɮɨɪɦɭɥɢɪɭɟɦ�ɭɫɥɨɜɢɹ�ɭɩɪɚɜɥɹɟɦɨɫɬɢ�ɥɢɧɟɣɧɨɣ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�
ɩɪɢ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɜ� �/ �ɧɨɪɦɟ�ɭɩɪɚɜɥɟɧɢɹɯ�ɢ�ɧɟɢɡɜɟɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɜ� �/ �
ɧɨɪɦɟ�ɜɧɟɲɧɢɯ�ɜɨɡɞɟɣɫɬɜɢɹɯ���

`I5I^)�5)I �d� �� PP ��� � � � ����

`X5X^8�58X PP �d� �� � � � � ����

ɐɟɥɶ�ɭɩɪɚɜɥɟɧɢɹ��

PLQGW��W�\�W�\��\�J 7 o ³
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�� � � � ����

Ʌɟɦɦɚ����ɉɭɫɬɶ�ɥɢɧɟɣɧɚɹ�ɧɟɩɪɟɪɵɜɧɚɹ�ɫɢɫɬɟɦɵ�ɨɩɢɫɵɜɚɟɬɫɹ�ɭɪɚɜɧɟɧɢɹ�
ɦɢ� ɜɢɞɚ� �����ȿɫɥɢ�ɩɚɪɚ� �%�$� �ɭɩɪɚɜɥɹɟɦɚ�� ɬɨ�ɰɟɥɶ� ɭɩɪɚɜɥɟɧɢɹ� ���� ɞɨɫɬɢɝɚɟɬɫɹ�
ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɜɧɟɲɧɢɯ� ɜɨɡɦɭɳɟɧɢɣ� �W�I �� ɨɝɪɚɧɢɱɟɧɧɵɯ� ɜ� �/ �ɧɨɪɦɟ� ���� ɩɨɞ�
ɞɟɣɫɬɜɢɟɦ�ɨɝɪɚɧɢɱɟɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ� �W�X �����ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɭɫɥɨɜɢɹ�
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ɫɭɳɟɫɬɜɭɟɬ�ɜɨɡɞɟɣɫɬɜɢɹ� �W�I �ɬɚɤɨɝɨ��ɱɬɨ� �
�

d³
NW

7 GW�W�I�W�I ��ɢ�ɩɟɪɟɜɨɞɹɳɟɝɨ�ɫɢɫ�

ɬɟɦɭ�����ɢɡ�ɫɨɫɬɨɹɧɢɹ� ��  ��[ �ɜ�ɫɨɫɬɨɹɧɢɟ� IN [�W�[  ��

ȿɫɥɢ� ɦɚɬɪɢɰɚ� $ �ɭɫɬɨɣɱɢɜɚ�� ɬɨ� � IWNI :�W�:
N
�� o� fo �ɢ�

� XWNX :�W�:
N
�� o� fo ��ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɨɛɥɚɫɬɢ�ɞɨɫɬɢɠɢɦɨɫɬɢ�ɞɥɹ�ɜɧɟɲɧɢɯ�ɜɨɡ�

ɞɟɣɫɬɜɢɣ� �W�I �ɢ�ɭɩɪɚɜɥɟɧɢɣ� �W�X �ɩɪɢɦɭɬ�ɜɢɞ�ɷɥɥɢɩɫɨɢɞɨɜ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��

^ �̀� d� � � &\:&\�5\ I
77U

I � � � � �����

^ �̀� d� � � &\:&\�5\ X
77U

X � � � � �����
Ʉɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɯɚɪɚɤɬɟɪɢɡɭɹ� ɪɚɡɦɟɪ� ɷɥɥɢɩɫɨɢɞɨɜ� I� �ɢ� X� �ɜɟɥɢɱɢɧɨɣ� ɫɭɦɦɵ�

ɤɜɚɞɪɚɬɨɜ�ɞɥɢɧ�ɟɝɨ�ɩɨɥɭɨɫɟɣ��ɩɨɥɭɱɢɦ�ɨɰɟɧɤɢ�ɜɢɞɚ��

II WU3 J �� &:&3 I
7

I
�� �� � � � � �����

XX WU3 J �� &:&3 X
7

X
�� �� � � � � �����

ɍɱɢɬɵɜɚɹ� ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɰɟɥɟɣ� ɜɧɟɲɧɟɝɨ� ɜɨɡɦɭɳɟɧɢɹ� �W�I �ɢ�
ɭɩɪɚɜɥɟɧɢɹ� �W�X ��ɞɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɰɟɥɢ�ɭɩɪɚɜɥɟɧɢɹ�ɧɟɨɛɯɨɞɢɦɨ��ɱɬɨɛɵ�ɜɵɩɨɥ�
ɧɹɥɨɫɶ�ɭɫɥɨɜɢɟ���� IX JJ ! ��ɱ��ɢ�ɬ��ɞ��

Ɉɩɪɟɞɟɥɢɦ�ɨɰɟɧɤɭ�ɜɟɪɨɹɬɧɨɫɬɢ�ɧɚɪɭɲɟɧɢɹ�ɞɨɫɬɢɠɢɦɨɫɬɢ�ɰɟɥɢ�ɭɩɪɚɜɥɟ�
ɧɢɹ�ɥɢɧɟɣɧɨɣ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�����ɩɪɢ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɜ� �/ �ɧɨɪɦɟ�ɭɩɪɚɜ�
ɥɟɧɢɹɯ�ɢ�ɧɨɪɦɚɥɶɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ�ɜɧɟɲɧɢɯ�ɜɨɡɞɟɣɫɬɜɢɹɯ���

ɉɭɫɬɶ��
P5)I �� �� �W�I ��� ɧɨɪɦɚɥɶɧɨ� ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ� ɧɟɩɪɟɪɵɜɧɚɹ� ɫɥɭɱɚɣɧɚɹ�

ɜɟɥɢɱɢɧɚ�ɫ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ�ɨɠɢɞɚɧɢɟɦ� IP �ɢ�ɞɢɫɩɟɪɫɢɟɣ� IV ��

^ `P
PP XX5X8�58X d� �� ��� ɨɝɪɚɧɢɱɟɧɧɨɟ�ɩɨ�ɦɨɞɭɥɸ�ɭɩɪɚɜɥɹɸɳɟɟ�

ɜɨɡɞɟɣɫɬɜɢɟ��
ɐɟɥɶ�ɭɩɪɚɜɥɟɧɢɹ�

�W�\�W�\ N


N d �� � � � � �����
ɉɪɢɜɟɞɺɦ�ɛɟɡ�ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ�ɫɥɟɞɭɸɳɟɟ�ɭɬɜɟɪɠɞɟɧɢɟ���
Ʌɟɦɦɚ����ɉɭɫɬɶ�ɥɢɧɟɣɧɚɹ�ɧɟɩɪɟɪɵɜɧɚɹ�ɫɢɫɬɟɦɵ�ɨɩɢɫɵɜɚɟɬɫɹ�ɭɪɚɜɧɟɧɢɹ�

ɦɢ�ɜɢɞɚ������ȿɫɥɢ�ɩɚɪɚ� �%�$� �ɭɩɪɚɜɥɹɟɦɚ��ɬɨ�ɩɪɟɜɵɲɟɧɢɟ�ɜɵɯɨɞɚ�ɫɢɫɬɟɦɵ�

�W�\ N �ɧɚɞ�ɩɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɦ�ɡɧɚɱɟɧɢɟɦ� �W�\ N
 �ɜɨɡɦɨɠɧɨ�ɫ�ɜɟɪɨɹɬɧɨɫɬɶɸ�

ɧɟ�ɛɨɥɟɟ������ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɜɧɟɲɧɢɯ�ɜɨɡɦɭɳɟɧɢɣ� �W�I ��ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ�ɫɨɛɨɣ�
ɧɨɪɦɚɥɶɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ�ɧɟɩɪɟɪɵɜɧɭɸ�ɫɥɭɱɚɣɧɭɸ��ɜɟɤɬɨɪɧɭɸ��ɜɟɥɢɱɢɧɭ�ɫ�
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ�ɨɠɢɞɚɧɢɟɦ� IP �ɢ�ɞɢɫɩɟɪɫɢɟɣ� IV �ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɨɝɪɚɧɢɱɟɧɧɨɝɨ�

ɭɩɪɚɜɥɟɧɢɹ� �W�X

`XX5X^8�58X P
PP d� ��

ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɭɫɥɨɜɢɹ�

IIP PX V��! �� � � � � �����
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ȼ�ɪɚɛɨɬɟ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ�ɭɫɥɨɜɢɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɭɩɪɚɜɥɹɟɦɨɫɬɢ� ɞɢɧɚɦɢ�
ɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɜɧɟɲɧɢɯ�ɜɨɡɦɭɳɟɧɢɣ��ɉɪɢ�ɷɬɨɦ�ɭɩɪɚɜɥɹɟɦɨɫɬɶ�
ɬɪɚɤɬɭɟɬɫɹ�ɤɚɤ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɞɚ�ɫɢɫɬɟɦɵ�ɜ�ɡɚ�
ɞɚɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɜɧɟɲɧɢɯ� ɜɨɡɦɭɳɟɧɢɣ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɜɟɪɨɹɬ�
ɧɨɫɬɶ�ɩɪɟɜɵɲɟɧɢɹ�ɞɨɩɭɫɬɢɦɨɝɨ�ɡɧɚɱɟɧɢɹ�ɨɲɢɛɤɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɩɚɪɚɦɟɬɪɚɦɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɟɪɨɹɬɧɨɫɬɢ� ɜɧɟɲɧɟɝɨ� ɜɨɡɦɭɳɟɧɢɹ� ɢ� ɨɝɪɚɧɢɱɟ�
ɧɢɹɦɢ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɭɩɪɚɜɥɹɸɳɟɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��
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ɧɨɟ�ɢɫɱɢɫɥɟɧɢɟ��Ɇ����ɇɚɭɤɚ��������
���Ⱦɭɞɨɜ� ɋ�� ɂ�� ɋɭɛɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɶ� ɢ� ɫɭɩɟɪɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɶ� ɮɭɧɤɰɢɢ� ɪɚɫ�

ɫɬɨɹɧɢɹ����Ɇɚɬɟɦ��ɡɚɦɟɬɤɢ��������Ɍ������ʋ����ɋ�����������
���ɑɟɪɧɨɭɫɶɤɨ�Ɏ��Ʌ��Ɉɰɟɧɢɜɚɧɢɟ�ɮɚɡɨɜɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ��Ɇɟɬɨɞ�ɷɥ�
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ɱɟɫɤɨɟ� ɢ� ɤɨɦɩɶɸɬɟɪɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɜ� ɷɤɨɧɨɦɢɤɟ�� ɫɬɪɚɯɨɜɚɧɢɢ� ɢ� ɭɩɪɚɜɥɟɧɢɢ� ɪɢɫɤɚɦɢ� ��
ɦɚɬɟɪɢɚɥɵ�9�Ɇɟɠɞɭɧɚɪ��ɦɨɥɨɞɟɠ��ɧɚɭɱ��ɩɪɚɤɬ��ɤɨɧɮ���ɋɚɪɚɬɨɜ��ɈɈɈ�ɂɡɞ�ɜɨ�©ɇɚɭɱɧɚɹ�ɤɧɢ�
ɝɚª��������ɋ�����������
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Ɍɨɥɶɹɬɬɢɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɫɢɹ�
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ɗɮɮɟɤɬɢɜɧɚɹ�ɪɚɛɨɬɚ�ɷɜɪɢɫɬɢɱɟɫɤɢɯ�ɚɥɝɨɪɢɬɦɨɜ�ɞɢɫɤɪɟɬɧɨɣ�ɨɩɬɢɦɢɡɚɰɢɢ�ɱɚɫɬɨ�ɡɚɜɢ�
ɫɢɬ� ɨɬ� ɤɚɱɟɫɬɜɚ� ɜɵɛɨɪɚ� ɪɟɲɟɧɢɣ� ɩɪɢ� ɪɚɛɨɬɟ� ɫɩɟɰɢɚɥɶɧɵɯ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɚɥɝɨɪɢɬɦɨɜ��
ɉɪɢɦɟɪɨɦ�ɩɨɫɥɟɞɧɟɝɨ�ɹɜɥɹɟɬɫɹ�ɜɵɛɨɪ�ɪɚɡɞɟɥɹɸɳɟɝɨ�ɷɥɟɦɟɧɬɚ�ɩɪɢ�ɪɟɲɟɧɢɢ�ɧɟɤɨɬɨɪɨɣ�ɡɚɞɚ�
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ɗɬɨ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɫɜɹɡɢ�ɫ�ɬɟɦ��ɱɬɨ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɩɪɨɝɪɚɦɦɵ�ɩɪɟɞɢɤɬɨɪɵ�ɩɪɟɞɥɚɝɚɸɬ�ɪɚɡɥɢɱ�
ɧɵɟ�ɜɚɪɢɚɧɬɵ�ɜɵɛɨɪɚ� ɪɚɡɞɟɥɹɸɳɟɝɨ�ɷɥɟɦɟɧɬɚ��Ɇɵ�ɪɚɫɫɦɚɬɪɢɜɚɟɦ�ɜɨɡɦɨɠɧɨɫɬɶ�ɨɰɟɧɤɢ� ɫɨ�
ɝɥɚɫɨɜɚɧɧɨɫɬɢ� ɩɨ� ɩɪɨɰɟɞɭɪɟ� ɫɬɪɨɝɨɝɨ� ɪɚɧɠɢɪɨɜɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɜɵɱɢɫɥɟɧɢɹ� ɧɟɤɨɬɨɪɨɣ� ɱɢ�
ɫɥɨɜɨɣ� ɦɟɪɵ�� ɤɨɬɨɪɚɹ� ɛɭɞɟɬ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɫɬɟɩɟɧɶ� ɛɥɢɡɨɫɬɢ� ɡɧɚɱɟɧɢɣ� ɩɪɨɝɪɚɦɦ�
ɩɪɟɞɢɤɬɨɪɨɜ��Ⱦɥɹ�ɷɬɨɝɨ�ɨɰɟɧɤɚ�ɤɚɠɞɨɝɨ�ɩɪɟɞɢɤɬɨɪɚ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜ�ɜɢɞɟ�ɬɨɱɤɢ�ɧɟɤɨɬɨɪɨɝɨ�
ɩɪɨɫɬɪɚɧɫɬɜɚ�� ɜ� ɤɨɬɨɪɨɦ� ɡɚɞɚɧɚ� ɦɟɬɪɢɤɚ�� ɇɚ� ɩɨɥɭɱɚɟɦɨɦ� ɦɧɨɠɟɫɬɜɟ� ɩɟɪɟɫɬɚɧɨɜɨɤ� ɦɨɠɟɬ�
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