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ɍɡɛɟɤɨɜ�Ɋɭɫɥɚɧ�ɒɚɜɤɹɬɶɟɜɢɱ���ɚɫɩɢɪɚɧɬ�ɤɚɮɟɞɪɵ�ɥɨɝɢɫɬɢɤɢ�ɢ�
ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɬɢɤɢ��

ɑɟɥɧɨɤɨɜ�ȼɢɬɚɥɢɣ�ȼɹɱɟɫɥɚɜɨɜɨɢɱ���ɞɨɤɬɨɪ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ�
ɤɚɮɟɞɪɵ�ɥɨɝɢɫɬɢɤɢ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɬɢɤɢ�
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�
Ⱥɧɧɨɬɚɰɢɹ�� ȼ� ɪɚɛɨɬɟ� ɢɫɩɨɥɶɡɨɜɚɧɨ� ɦɧɨɝɨɫɰɟɧɚɪɧɚɹ� ɨɩɬɢɦɢɡɚɰɢɹ� ɩɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�

ɭɫɬɚɧɨɜɨɤ�ɞɥɹ�ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɜɨɡɞɭɯɚ��ɩɨɜɵɲɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɤɨɬɨɪɵɯ�ɦɨɠɟɬ�ɛɵɬɶ�
ɞɨɫɬɢɝɧɭɬɚ�ɦɨɞɟɪɧɢɡɚɰɢɟɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɢ�ɨɩɬɢɦɢɡɚɰɢɟɣ�ɭɩɪɚɜɥɟɧɢɟɦ�ɩɪɨɰɟɫɫɨɦ��ɭɱɢɬɵɜɚ�
ɸɳɟɣ�ɜɥɢɹɧɢɟ�ɦɧɨɠɟɫɬɜɚ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ��ɋɭɳɟɫɬɜɭɟɬ�ɧɟɫɤɨɥɶɤɨ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ��ɜɥɢɹ�
ɸɳɢɯ�ɧɚ�ɨɩɬɢɦɚɥɶɧɵɟ�ɪɟɲɟɧɢɹ�ɩɪɨɛɥɟɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɤɪɢɨɝɟɧɧɵɯ�ɭɫɬɚ�
ɧɨɜɨɤ��

ɉɨɥɭɱɟɧɚ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ� ɤɨɥɨɧɧɵ�
ɞɥɹ�ɪɚɡɞɟɥɟɧɢɹ�ɜɨɡɞɭɯɚ��ɜɤɥɸɱɚɸɳɚɹ�ɦɚɬɟɪɢɚɥɶɧɵɟ�ɢ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ�ɛɚɥɚɧɫɵ�ɞɥɹ�ɨɫɧɨɜɧɵɯ�
ɭɡɥɨɜ��ɤɨɥɨɧɧɵ��ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ��ɞɪɨɫɫɟɥɶɧɵɟ�ɤɥɚɩɚɧɵ���

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɦɧɨɝɨɫɰɟɧɚɪɧɚɹ�ɨɩɬɢɦɢɡɚɰɢɹ�� ɤɪɢɨɝɟɧɧɚɹ�ɭɫɬɚɧɨɜɤɚ��ɮɪɚɤɰɢɨɧɢɪɨɜɚ�
ɧɢɟ� ɜɨɡɞɭɯɚ�� ɯɢɦɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɨɰɟɫɫ�� ɪɟɤɬɢɮɢɤɚɰɢɹ�� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ�� ɨɩ�
ɬɢɦɢɡɚɰɢɹ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɨɰɟɫɫɨɦ��

Ⱦɥɹ�ɰɢɬɢɪɨɜɚɧɢɹ��ɍɡɛɟɤɨɜ�Ɋ�ɒ��ɑɟɥɧɨɤɨɜ�ȼ�ȼ��Ɇɧɨɝɨɫɰɟɧɚɪɧɚɹ� ɨɩɬɢɦɢɡɚɰɢɹ� ɜ� ɭɫɥɨɜɢɹɯ�
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�ɞɥɹ�ɤɪɢɨɝɟɧɧɵɯ�ɭɫɬɚɧɨɜɨɤ�ɪɚɡɞɟɥɟɧɢɹ�ɜɨɡɞɭɯɚ���ȼɟɫɬɢ�ɜɵɫɲɢɯ�ɭɱɟɛɧɵɯ�ɡɚɜɟ�
ɞɟɧɢɣ�ɑɟɪɧɨɡɟɦɶɹ��±�������±�7������ʋ���������±�ɋ����±����'2,�������������������B����B��B�B�����

$EVWUDFW��7KH�ZRUN�XVHV�PXOWL�VFHQDULR�RSWLPL]DWLRQ�LQ�WKH�GHVLJQ�RI�DLU�IUDFWLRQDWLRQ�SODQWV��WKH�
LQFUHDVH� LQ� HIILFLHQF\�RI�ZKLFK� FDQ�EH� DFKLHYHG�E\�XSJUDGLQJ� WKH�GHVLJQ� DQG�RSWLPL]LQJ�SURFHVV�
FRQWURO�� WDNLQJ�LQWR�DFFRXQW� WKH� LQIOXHQFH�RI�PDQ\�ULVN�IDFWRUV��7KHUH�DUH�VHYHUDO�XQFHUWDLQWLHV�DI�
IHFWLQJ�RSWLPDO�VROXWLRQV�WR�WKH�SUREOHPV�RI�GHVLJQLQJ�DQG�RSHUDWLQJ�FU\RJHQLF�SODQWV��

$�PDWKHPDWLFDO�PRGHO�RI�WKH�VWDWLRQDU\�VWDWH�RI�D�GLVWLOODWLRQ�FROXPQ�IRU�DLU�VHSDUDWLRQ�KDV�EHHQ�
REWDLQHG��LQFOXGLQJ�PDWHULDO�DQG�HQHUJ\�EDODQFHV�IRU�WKH�PDLQ�FRPSRQHQWV��FROXPQV��KHDW�H[FKDQJ�
HUV��WKURWWOH�YDOYHV���
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�

Ɇɧɨɝɨɫɰɟɧɚɪɧɚɹ� ɨɩɬɢɦɢɡɚɰɢɹ� �ɆɋɈ��²�
ɦɟɬɨɞ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɟ�
ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�ɛɭɞɭɳɟɝɨ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɨɩ�
ɬɢɦɢɡɚɰɢɹ� ɩɪɨɜɨɞɢɬɫɹ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɞɥɹ�
ɧɟɫɤɨɥɶɤɢɯ� ɜɨɡɦɨɠɧɵɯ� ɫɰɟɧɚɪɢɟɜ� ɪɚɡɜɢɬɢɹ�
ɫɨɛɵɬɢɣ� ɫ� ɰɟɥɶɸ� ɧɚɣɬɢ� ɪɟɲɟɧɢɟ�� ɤɨɬɨɪɨɟ�
ɛɭɞɟɬ� ɧɚɞɟɠɧɵɦ� ɢ� ɩɨɤɚɡɵɜɚɬɶ� ɩɪɢɟɦɥɟɦɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɜ�ɲɢɪɨɤɨɦ� ɫɩɟɤɬɪɟ� ɷɬɢɯ� ɫɰɟɧɚ�
ɪɢɟɜ��ɚ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɨɞɧɨɦ�©ɧɚɢɛɨɥɟɟ�ɜɟɪɨɹɬ�
ɧɨɦª� ɢɥɢ� ©ɨɠɢɞɚɟɦɨɦª� >�±�@�� ɆɋɈ� ɦɨɠɟɬ�
ɛɵɬɶ�ɩɪɢɦɟɧɟɧɨ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɯɢɦɢ�
ɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɟɨɩɪɟɞɟɥɟɧ�
ɧɨɫɬɢ�±�ɧɚ�ɷɬɚɩɚɯ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɢ�ɷɤɫɩɥɭ�
ɚɬɚɰɢɢ�>�±�@���

ȼ�ɤɨɧɰɟɩɬɭɚɥɶɧɨɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɧɟɢɡ�
ɜɟɫɬɧɭɸ� ɢɧɮɨɪɦɚɰɢɸ� ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ� ɧɚ�
ɞɜɟ�ɤɚɬɟɝɨɪɢɢ�>�@���

±� ɷɩɢɫɬɟɦɢɱɟɫɤɚɹ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�� ɜɵ�
ɡɜɚɧɧɚɹ�ɧɟɞɨɫɬɚɬɤɨɦ�ɡɧɚɧɢɣ�ɢɥɢ�ɞɚɧɧɵɯ�ɧɚ�
ɬɟɤɭɳɟɦ� ɷɬɚɩɟ� �©ɢɡɜɟɫɬɧɵɟ� ɧɟɢɡɜɟɫɬɧɵɟª���
ɤɨɬɨɪɭɸ�� ɜ� ɩɪɢɧɰɢɩɟ�� ɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� �ɢɡ�
ɦɟɪɢɬɶ��ɭɬɨɱɧɢɬɶ�ɢɥɢ�ɫɦɨɞɟɥɢɪɨɜɚɬɶ��ɫ�ɩɪɢ�
ɟɦɥɟɦɨɣ� ɬɨɱɧɨɫɬɶɸ� ɩɪɢ� ɜɵɞɟɥɟɧɢɢ� ɞɨɫɬɚ�
ɬɨɱɧɵɯ�ɪɟɫɭɪɫɨɜ��ɜɪɟɦɟɧɢ��ɞɟɧɟɝ��ɭɫɢɥɢɣ���

±�ɨɧɬɨɥɨɝɢɱɟɫɤɚɹ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ��ɩɪɢ�
ɫɭɳɚɹ� ɫɚɦɨɣ�ɩɪɢɪɨɞɟ� ɫɢɫɬɟɦɵ�ɢɥɢ� ɹɜɥɟɧɢɹ�
�©ɧɟɢɡɜɟɫɬɧɵɟ�ɧɟɢɡɜɟɫɬɧɵɟª�ɢɥɢ�ɮɭɧɞɚɦɟɧ�
ɬɚɥɶɧɚɹ� ɫɥɭɱɚɣɧɨɫɬɶ��� ɤɨɬɨɪɭɸ� ɧɟɥɶɡɹ�
ɭɫɬɪɚɧɢɬɶ� ɩɨɥɧɨɫɬɶɸ� ɞɚɠɟ� ɩɪɢ� ɧɚɥɢɱɢɢ�
ɛɟɫɤɨɧɟɱɧɵɯ�ɪɟɫɭɪɫɨɜ��ɬɚɤ�ɤɚɤ�ɨɧɚ�ɨɛɭɫɥɨɜ�
ɥɟɧɚ� ɜɧɭɬɪɟɧɧɟɣ� ɫɬɨɯɚɫɬɢɱɧɨɫɬɶɸ� ɩɪɨɰɟɫ�
ɫɨɜ� ɢɥɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ� ɧɟɩɪɟɞɫɤɚɡɭɟɦɨ�
ɫɬɶɸ�ɛɭɞɭɳɢɯ�ɫɨɛɵɬɢɣ��
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ɝɞɟ�G��XN�±�ɩɪɨɟɤɬɧɵɟ�ɢ�ɭɩɪɚɜɥɹɸɳɢɟ�ɩɟɪɟ�
ɦɟɧɧɵɟ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� O� ±�ɩɟɪɟɦɟɧɧɵɟ�ɫɨ�

ɫɬɨɹɧɢɹ��J�ɢ�K�±�ɨɝɪɚɧɢɱɟɧɢɹ�ɧɟɪɚɜɟɧɫɬɜɚ�ɢ�
ɪɚɜɟɧɫɬɜɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� .� ±� ɢɧɞɟɤɫ� ɞɥɹ�
ɞɢɫɤɪɟɬɧɵɯ� ɡɧɚɱɟɧɢɣ� ɩɟɪɟɦɟɧɧɵɯ� ɩɚɪɚɦɟɬ�
ɪɨɜ� YT ��0� ±� ɢɧɞɟɤɫ� ɞɥɹ� ɞɢɫɤɪɟɬɧɵɯ� ɡɧɚɱɟ�
ɧɢɣ�ɧɟɢɡɜɟɫɬɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ� XT ��

ɐɟɥɟɜɚɹ�ɮɭɧɤɰɢɹ�ɫɬɪɟɦɢɬɫɹ�ɨɩɬɢɦɢɡɢɪɨ�
ɜɚɬɶ� ɧɟɤɨɬɨɪɭɸ� ɚɝɪɟɝɢɪɨɜɚɧɧɭɸ� ɦɟɪɭ� ɩɪɨ�
ɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɩɨ� ɜɫɟɦ� ɫɰɟɧɚɪɢɹɦ� ɨɞɧɨ�
ɜɪɟɦɟɧɧɨ��ɢɫɯɨɞɹ�ɢɡ�ɩɨɞɯɨɞɨɜ�>�±��@��

±�ɦɢɧɢɦɭɦ�ɨɠɢɞɚɟɦɵɯ�ɡɚɬɪɚɬ���ɦɚɤɫɢɦɭɦ�
ɨɠɢɞɚɟɦɨɣ�ɩɪɢɛɵɥɢ��

±� ɦɢɧɢɦɭɦ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɡɚɬɪɚɬ�� ɮɨɤɭ�
ɫɢɪɭɟɦɵɣ�ɧɚ�ɧɚɢɯɭɞɲɟɦ�ɜɨɡɦɨɠɧɨɦ�ɢɫɯɨɞɟ��
ɞɟɥɚɹ�ɪɟɲɟɧɢɟ�ɤɪɚɣɧɟ�ɤɨɧɫɟɪɜɚɬɢɜɧɵɦ��ɪɨ�
ɛɚɫɬɧɵɦ�ɤ�ɯɭɞɲɟɦɭ�ɫɰɟɧɚɪɢɸ���

±�ɦɢɧɢɦɭɦ�ɫɪɟɞɧɢɯ�ɡɚɬɪɚɬ�ɫ�ɨɝɪɚɧɢɱɟɧɢ�
ɟɦ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɵɟ� ɡɚɬɪɚɬɵ�±� ɤɨɦɛɢɧɚɰɢɹ�
ɨɠɢɞɚɟɦɨɝɨ� ɡɧɚɱɟɧɢɹ� ɢ� ɡɚɳɢɬɵ� ɨɬ� ɤɚɬɚ�
ɫɬɪɨɮ��

±�ɦɚɤɫɢɦɢɡɚɰɢɹ�ɧɚɞɟɠɧɨɫɬɢ�²�ɦɚɤɫɢɦɢ�
ɡɢɪɨɜɚɬɶ� ɜɟɪɨɹɬɧɨɫɬɶ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ� ɢɥɢ�
ɢɡɛɟɠɚɧɢɹ�ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ�ɢɫɯɨɞɚ��

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ�� ɱɬɨ� ɭɩɪɚɜɥɹɸɳɢɟ� ɩɟɪɟ�
ɦɟɧɧɵɟ� X � ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɤɨɦ�
ɩɟɧɫɚɰɢɢ�ɢɡɦɟɪɹɟɦɵɯ�ɩɟɪɟɦɟɧɧɵɯ�ɩɚɪɚɦɟɬ�
ɪɨɜ�� YT ��ɧɨ�ɧɟ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ��ɫɜɹɡɚɧɧɨɣ�
ɫ�ɧɟɢɡɜɟɫɬɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ�� XT ���

ɐɟɥɶ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�±�ɩɨɜɵɲɟɧɢɟ�ɷɮɮɟɤ�
ɬɢɜɧɨɫɬɢ� ɭɫɬɚɧɨɜɨɤ� ɞɥɹ� ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ�
ɜɨɡɞɭɯɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɧɨɝɨɫɰɟɧɚɪɧɨɣ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɭɩɪɚɜɥɟɧɢɟɦ� ɩɪɨɰɟɫɫɨɦ�� ɭɱɢ�
ɬɵɜɚɸɳɟɣ�ɜɥɢɹɧɢɟ�ɪɚɡɧɵɯ�ɮɚɤɬɨɪɨɜ��

�
ɆȿɌɈȾɕ�ɂɋɋɅȿȾɈȼȺɇɂə�

�
Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɤɪɢɨ�

ɝɟɧɧɚɹ� ɭɫɬɚɧɨɜɤɚ� ɞɥɹ� ɪɚɡɞɟɥɟɧɢɹ� ɜɨɡɞɭɯɚ� ɜ�
ɭɫɥɨɜɢɹɯ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ��

Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɠɢɞɤɨɝɨ� ɜɨɡɞɭɯɚ�
ɤɪɢɨɝɟɧɧɵɦɢ� ɢ� ɧɟɤɪɢɨɝɟɧɧɵɦɢ� ɫɨɫɬɚɜɥɹɸ�
ɳɢɦɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɚɡɨɬɚ��
ɚɪɝɨɧɚ� ɢ� ɤɢɫɥɨɪɨɞɚ� ɜɵɫɨɤɨɣ� ɱɢɫɬɨɬɵ� >��@��
ɇɟɤɪɢɨɝɟɧɧɵɟ�ɩɪɨɰɟɫɫɵ��ɚɞɫɨɪɛɰɢɹ�ɩɪɢ�ɩɟ�
ɪɟɦɟɧɧɨɦ� ɞɚɜɥɟɧɢɢ�� ɦɟɦɛɪɚɧɧɨɟ� ɪɚɡɞɟɥɟ�
ɧɢɟ��ɫɬɚɥɢ�ɛɨɥɟɟ�ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦɢ��ɧɨ�



ȺȼɌɈɆȺɌɂɁȺɐɂə�ɂ�ɂɇɎɈɊɆȺɌɂɄȺ
�

ȼȿɋɌɂ�ȼɕɋɒɂɏ�ɍɑȿȻɇɕɏ�ɁȺȼȿȾȿɇɂɃ�ɑȿɊɇɈɁȿɆɖə�Ɍ������ʋ�������������� ��

�

ɤɪɢɨɝɟɧɧɚɹ�ɞɢɫɬɢɥɥɹɰɢɹ�ɹɜɥɹɟɬɫɹ�ɞɨɦɢɧɢ�
ɪɭɸɳɢɦ�ɜɵɛɨɪɨɦ�ɩɪɢ�ɩɨɥɭɱɟɧɢɢ�ɛɨɥɶɲɢɯ�
ɤɨɥɢɱɟɫɬɜ� ɜɵɫɨɤɨɱɢɫɬɵɯ� ɝɚɡɨɜ� >��@�� Ɉɫ�
ɧɨɜɧɵɦ� ɧɟɞɨɫɬɚɬɤɨɦ� ɤɪɢɨɝɟɧɧɨɣ� ɞɢɫɬɢɥ�
ɥɹɰɢɢ�ɹɜɥɹɟɬɫɹ�ɜɵɫɨɤɚɹ�ɷɧɟɪɝɨɟɦɤɨɫɬɶ���

ɉɨɜɵɲɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɨɠɟɬ�ɛɵɬɶ�
ɫɜɹɡɚɧɚ�ɫ�ɞɜɭɦɹ�ɫɨɫɬɚɜɥɹɸɳɢɦɢ��ɦɨɞɟɪɧɢ�
ɡɚɰɢɟɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɤɪɢɨɝɟɧɧɨɣ�ɫɢɫɬɟɦɵ�ɢ�
ɨɩɬɢɦɢɡɚɰɢɟɣ�� ɭɩɪɚɜɥɟɧɢɟɦ� ɩɪɨɰɟɫɫɨɦ��
Ɉɫɬɚɧɨɜɢɦɫɹ�ɧɚ�ɩɨɫɥɟɞɧɟɣ��

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɤɪɢɨɝɟɧɧɵɯ� ɭɫɬɚɧɨɜɨɤ�
ɪɚɡɞɟɥɟɧɢɹ� ɜɨɡɞɭɯɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɟɨɩɪɟɞɟ�
ɥɟɧɧɨɫɬɢ� ²� ɫɥɨɠɧɚɹ� ɡɚɞɚɱɚ�� ɬɪɟɛɭɸɳɚɹ�
ɭɱɟɬɚ� ɦɧɨɠɟɫɬɜɚ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� >������@��
ɋɭɳɟɫɬɜɭɟɬ�ɧɟɫɤɨɥɶɤɨ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ��
ɜɥɢɹɸɳɢɯ� ɧɚ� ɨɩɬɢɦɚɥɶɧɵɟ� ɪɟɲɟɧɢɹ� ɩɪɨ�
ɛɥɟɦ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ�
ɤɪɢɨɝɟɧɧɵɯ�ɭɫɬɚɧɨɜɨɤ��

���ɋɵɪɶɟ��ȼɨɡɞɭɯ���
±� ɤɨɥɟɛɚɧɢɹ� ɫɨɫɬɚɜɚ� �ɜɥɚɠɧɨɫɬɶ�� ɩɪɢ�

ɫɭɬɫɬɜɢɟ�&2ၷ��ɭɝɥɟɜɨɞɨɪɨɞɨɜ��1ၷ2���
±�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�

�ɞɚɜɥɟɧɢɟ��ɬɟɦɩɟɪɚɬɭɪɚ���
±� ɡɚɝɪɹɡɧɟɧɧɨɫɬɶ� �ɩɵɥɶ�� ɚɷɪɨɡɨɥɢ�� ɩɪɨ�

ɦɵɲɥɟɧɧɵɟ�ɜɵɛɪɨɫɵ���
���ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɭɫɥɨɜɢɹ��
±�ɢɡɦɟɧɱɢɜɨɫɬɶ�ɧɚɝɪɭɡɤɢ��ɫɩɪɨɫ�ɧɚ�ɩɪɨ�

ɞɭɤɬɵ�±�2ၷ��1ၷ��$U���
±�ɢɡɦɟɧɟɧɢɟ�ɫɬɨɢɦɨɫɬɢ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ��
±�ɪɟɠɢɦɵ�ɩɭɫɤɚ�ɨɫɬɚɧɨɜɤɢ��ɩɟɪɟɯɨɞɧɵɟ�

ɩɪɨɰɟɫɫɵ��
���Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ��
±� ɧɟɬɨɱɧɨɫɬɶ� ɦɨɞɟɥɟɣ� ɬɟɩɥɨ�� ɢ� ɦɚɫɫɨ�

ɨɛɦɟɧɚ��
±� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ� ɜ� ɩɚɪɚɦɟɬɪɚɯ�ɦɚɬɟ�

ɪɢɚɥɨɜ��ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ���
±� ɞɪɟɣɮ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɛɨɪɭɞɨɜɚɧɢɹ�

�ɡɚɝɪɹɡɧɟɧɢɟ�ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ���
���ȼɧɟɲɧɢɟ�ɮɚɤɬɨɪɵ��
±� ɤɨɥɟɛɚɧɢɹ� ɪɵɧɤɚ� �ɫɩɪɨɫ�ɰɟɧɚ� ɧɚ� ɩɪɨ�

ɞɭɤɬɵ���
±�ɢɡɦɟɧɟɧɢɹ�ɧɨɪɦɚɬɢɜɨɜ��ɷɤɨɥɨɝɢɹ��ɛɟɡ�

ɨɩɚɫɧɨɫɬɶ���
±� ɤɥɢɦɚɬɢɱɟɫɤɢɟ� ɜɨɡɞɟɣɫɬɜɢɹ� �ɬɟɦɩɟɪɚ�

ɬɭɪɚ�ɫɪɟɞɵ���
ȼ�ɪɚɛɨɬɟ�ɩɪɢɦɟɧɹɟɬɫɹ�ɦɟɬɨɞɨɥɨɝɢɹ��ɢɧ�

ɬɟɝɪɢɪɭɸɳɚɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ� ɦɨɞɟɥɢɪɨ�
ɜɚɧɢɟ�� ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɭɸ� ɨɩɬɢɦɢɡɚɰɢɸ�
ɢ�ɫɰɟɧɚɪɧɵɣ�ɚɧɚɥɢɡ��ɋɬɪɨɢɬɫɹ�ɫɬɪɨɝɚɹ�ɧɟ�
ɥɢɧɟɣɧɚɹ� ɦɨɞɟɥɶ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨ�
ɰɟɫɫɚ�� ɫɥɭɠɚɳɚɹ� ɨɫɧɨɜɨɣ� ɞɥɹ� ɜɵɱɢɫɥɟɧɢɹ�
ɰɟɥɟɜɵɯ�ɮɭɧɤɰɢɣ��Ⱦɥɹ�ɩɨɢɫɤɚ�ɤɨɦɩɪɨɦɢɫ�

ɫɚ�ɦɟɠɞɭ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɢ�ɧɚɞɺɠ�
ɧɨɫɬɶɸ� ɪɚɛɨɬɵ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɦɧɨɝɨɫɰɟ�
ɧɚɪɧɚɹ� ɨɩɬɢɦɢɡɚɰɢɹ�� Ⱥɧɚɥɢɡ� ɱɭɜɫɬɜɢɬɟɥɶ�
ɧɨɫɬɢ� ɩɨɡɜɨɥɹɟɬ� ɨɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɤɥɸɱɟ�
ɜɵɯ� ɧɟɨɩɪɟɞɟɥɺɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɧɚ� ɤɨɧɟɱ�
ɧɵɣ�ɪɟɡɭɥɶɬɚɬ�ɢ�ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ�ɧɚɢɛɨ�
ɥɟɟ� ɪɨɛɚɫɬɧɵɟ�ɪɟɠɢɦɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɭɫɬɚ�
ɧɨɜɤɢ���

�
ɊȿɁɍɅɖɌȺɌɕ�ɂ�ɈȻɋɍɀȾȿɇɂȿ�

�
Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɜɨɡɞɭɯɚ� ²� ɩɪɨɰɟɫɫ�

ɪɚɡɞɟɥɟɧɢɹ� ɜɨɡɞɭɯɚ� ɧɚ� ɤɨɦɩɨɧɟɧɬɵ� ɨɯɥɚ�
ɠɞɟɧɢɟɦ� ɞɨ� ɧɢɡɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ� ɢ� ɩɨɫɥɟ�
ɞɭɸɳɟɣ�ɞɢɫɬɢɥɥɹɰɢɢ�� ɨɫɧɨɜɚɧɧɵɣ�ɧɚ� ɪɚɡ�
ɥɢɱɢɢ�ɬɟɦɩɟɪɚɬɭɪ�ɤɢɩɟɧɢɹ�ɝɚɡɨɜ��ɚɡɨɬ��1ၷ��
������� �&�� ɚɪɝɨɧ� �$U�� ������� �&�� ɤɢɫɥɨɪɨɞ�
�2ၷ����������&�

Ƚɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɢɟ� ɭɫɬɚɧɨɜɤɢ� ɫɨ�
ɫɬɨɹɬ� ɢɡ� ɧɟɫɤɨɥɶɤɢɯ� ɨɫɧɨɜɧɵɯ� ɤɨɦɩɨɧɟɧ�
ɬɨɜ��

ʹ� ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ� ɤɨɥɨɧɧɵ�� ɝɞɟ� ɩɪɨ�
ɢɫɯɨɞɢɬ�ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ��

±�ɪɟɡɟɪɜɭɚɪɨɜ�ɞɥɹ�ɯɪɚɧɟɧɢɹ�ɩɪɨɞɭɤɬɨɜ���
±�ɫɢɫɬɟɦɵ�ɨɯɥɚɠɞɟɧɢɹ�ɢ�ɧɚɝɪɟɜɚ���
±� ɫɢɫɬɟɦɵ� ɤɨɧɬɪɨɥɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨ�

ɰɟɫɫɨɦ��
Ɍɢɩɢɱɧɚɹ� ɤɪɢɨɝɟɧɧɚɹ� ɫɢɫɬɟɦɚ� ɪɚɡɞɟɥɟ�

ɧɢɹ�ɜɨɡɞɭɯɚ�ɜɤɥɸɱɚɟɬ�ɤɨɥɨɧɧɭ�ɞɜɭɤɪɚɬɧɨɣ�
ɪɟɤɬɢɮɢɤɚɰɢɢ��ɚ�ɩɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɨɥɭ�
ɱɟɧɢɹ� ɱɢɫɬɨɝɨ� ɚɪɝɨɧɚ� ±� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ�
ɤɨɥɨɧɧɭ���

ɇɚ� ɪɢɫ�� �� ɩɪɢɜɟɞɟɧɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�
ɫɯɟɦɚ�ɪɟɤɬɢɮɢɤɚɰɢɢ�ɜɨɡɞɭɯɚ���

ɉɨɷɬɚɩɧɨɟ�ɨɩɢɫɚɧɢɟ�ɪɚɛɨɬɵ�ɪɟɤɬɢɮɢɤɚ�
ɰɢɨɧɧɨɣ�ɭɫɬɚɧɨɜɤɢ��

���ɉɨɞɝɨɬɨɜɤɚ�ɜɨɡɞɭɯɚ��
±� ɫɠɚɬɢɟ�� ɚɬɦɨɫɮɟɪɧɵɣ� ɜɨɡɞɭɯ� ɤɨɦ�

ɩɪɟɫɫɨɪɨɦ� ɫɠɢɦɚɟɬɫɹ� ɞɨ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟ�
ɧɢɹ� �ɨɛɵɱɧɨ� �±�� ɛɚɪ� ɞɥɹ� ɧɢɠɧɟɣ� ɤɨɥɨɧ�
ɧɵ���

±� ɨɱɢɫɬɤɚ�� ɫɠɚɬɵɣ� ɜɨɡɞɭɯ�ɩɪɨɯɨɞɢɬ� ɫɢ�
ɫɬɟɦɭ�ɨɱɢɫɬɤɢ�ɞɥɹ�ɭɞɚɥɟɧɢɹ�ɜɥɚɝɢ��ɨɫɭɲɢ�
ɬɟɥɢ��� ɭɝɥɟɤɢɫɥɨɝɨ� ɝɚɡɚ� �ɚɞɫɨɪɛɟɪɵ��� ɭɝɥɟ�
ɜɨɞɨɪɨɞɨɜ��ɨɩɚɫɧɵ�ɩɪɢ�ɧɚɤɨɩɥɟɧɢɢ�ɜ�ɠɢɞ�
ɤɨɦ�ɤɢɫɥɨɪɨɞɟ���

±� ɨɯɥɚɠɞɟɧɢɟ�� ɨɱɢɳɟɧɧɵɣ� ɜɨɡɞɭɯ�
ɨɯɥɚɠɞɚɟɬɫɹ� ɜ� ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ� �ɨɫɧɨɜ�
ɧɨɦ� ɩɪɨɬɢɜɨɬɨɤɟ�� ɩɨɱɬɢ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɫɠɢɠɟɧɢɹ��ɢɫɩɨɥɶɡɭɹ�ɯɨɥɨɞ�ɨɬ�ɜɵɯɨɞɹɳɢɯ�
ɩɪɨɞɭɤɬɨɜ�ɪɚɡɞɟɥɟɧɢɹ��ɚɡɨɬ��ɤɢɫɥɨɪɨɞ���
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�
��� ɉɨɞɚɱɚ� ɜɨɡɞɭɯɚ� ɜ� ɧɢɠɧɸɸ� ɤɨɥɨɧɧɭ�

�ɤɨɥɨɧɧɚ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�±�ɄȼȾ���
±� ɨɯɥɚɠɞɟɧɧɵɣ� ɜɨɡɞɭɯ� ɱɚɫɬɢɱɧɨ� ɫɠɢɠɚ�

ɟɬɫɹ�ɜ�ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ��
±� ɜɨɡɞɭɯ� ɩɨɞ� ɜɵɫɨɤɢɦ� ɞɚɜɥɟɧɢɟɦ� ��±��

ɛɚɪ��ɩɨɞɚɟɬɫɹ�ɜ�ɫɟɪɟɞɢɧɭ�ɧɢɠɧɟɣ�ɤɨɥɨɧɧɵ��
���Ɋɚɛɨɬɚ�ɄȼȾ��
Ʉɨɥɨɧɧɚ� ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ� ɩɪɟɞɜɚɪɢɬɟɥɶ�

ɧɨɝɨ� ɪɚɡɞɟɥɟɧɢɹ� ɜɨɡɞɭɯɚ� ɧɚ� ɚɡɨɬ� �ɜɟɪɯ� ɤɨ�
ɥɨɧɧɵ�� ɢ� ɨɛɨɝɚɳɟɧɧɭɸ� ɤɢɫɥɨɪɨɞɨɦ� ɠɢɞ�
ɤɨɫɬɶ��ɧɢɡ�ɤɨɥɨɧɧɵ���

ȼɨɡɞɭɯ� ɩɨɫɬɭɩɚɟɬ� ɧɚ� ɬɚɪɟɥɤɭ� ɩɢɬɚɧɢɹ��
ɂɡ�ɡɚ� ɫɧɢɠɟɧɢɹ� ɞɚɜɥɟɧɢɹ� ɱɚɫɬɶ� ɟɝɨ� ɦɝɧɨ�
ɜɟɧɧɨ�ɢɫɩɚɪɹɟɬɫɹ��ɉɚɪ��ɥɟɝɤɨɤɢɩɹɳɚɹ�ɮɪɚɤ�
ɰɢɹ�� ɛɨɝɚɬɚɹ� ɚɡɨɬɨɦ�� ɩɨɞɧɢɦɚɟɬɫɹ� ɜɜɟɪɯ� ɩɨ�
ɤɨɥɨɧɧɟ� ɱɟɪɟɡ� ɨɬɜɟɪɫɬɢɹ� ɜ� ɬɚɪɟɥɤɚɯ� �ɢɥɢ�
ɧɚɫɚɞɤɭ��� ɠɢɞɤɨɫɬɶ� �ɬɹɠɟɥɨɤɢɩɹɳɚɹ� ɮɪɚɤ�
ɰɢɹ�� ɛɨɝɚɬɚɹ� ɤɢɫɥɨɪɨɞɨɦ�� ɫɬɟɤɚɟɬ� ɜɧɢɡ� ɩɨ�
ɤɨɥɨɧɧɟ��ɇɚ�ɤɚɠɞɨɣ�ɬɚɪɟɥɤɟ� �ɢɥɢ�ɜ�ɤɚɠɞɨɦ�
ɷɥɟɦɟɧɬɟ�ɧɚɫɚɞɤɢ��ɩɚɪ�ɢ�ɠɢɞɤɨɫɬɶ�ɜɫɬɭɩɚɸɬ�
ɜ�ɢɧɬɟɧɫɢɜɧɵɣ�ɤɨɧɬɚɤɬ��Ȼɨɥɟɟ�ɥɟɬɭɱɢɣ�ɚɡɨɬ�
ɢɫɩɚɪɹɟɬɫɹ� ɢɡ� ɠɢɞɤɨɫɬɢ�� ɚ� ɦɟɧɟɟ� ɥɟɬɭɱɢɣ�
ɤɢɫɥɨɪɨɞ� ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ� ɢɡ� ɩɚɪɚ�� ɉɨ� ɦɟɪɟ�
ɩɨɞɴɟɦɚ� ɩɚɪɚ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɚɡɨɬɚ� ɜɨɡɪɚɫɬɚ�
ɟɬ��ɚ�ɩɨ�ɦɟɪɟ�ɫɬɟɤɚɧɢɹ�ɠɢɞɤɨɫɬɢ�ɜɧɢɡ�ɪɚɫɬɟɬ�
ɤɨɧɰɟɧɬɪɚɰɢɹ�ɤɢɫɥɨɪɨɞɚ��

ɇɚɜɟɪɯɭ�ɧɢɠɧɟɣ�ɤɨɥɨɧɧɵ�ɩɨɥɭɱɚɟɬɫɹ� ɝɚ�
ɡɨɨɛɪɚɡɧɵɣ� ɚɡɨɬ� ɜɵɫɨɤɨɣ� ɱɢɫɬɨɬɵ� �����±
�������1ၷ���ɧɚ�ɞɧɟ��ɤɭɛɟ��ɧɢɠɧɟɣ�ɤɨɥɨɧɧɵ�±�
ɨɛɨɝɚɳɟɧɧɚɹ� ɤɢɫɥɨɪɨɞɨɦ� ɠɢɞɤɨɫɬɶ� ���±
�����2ၷ��1ၷ�ɢ�$U���ɧɚɡɵɜɚɟɦɚɹ�ɤɭɛɨɜɨɣ�ɠɢɞ�
ɤɨɫɬɶɸ��

Ⱥɡɨɬɧɵɣ� ɩɚɪ� ɩɨɫɬɭɩɚɟɬ� ɜ� ɤɨɧɞɟɧɫɚɬɨɪ��
ɪɚɫɩɨɥɨɠɟɧɧɵɣ�ɜ�ɜɟɪɯɧɟɣ�ɱɚɫɬɢ�ɧɢɠɧɟɣ�ɤɨ�
ɥɨɧɧɵ��ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ�ɫɨɛɨɣ�ɬɟɩɥɨɨɛɦɟɧ�
ɧɢɤ�� ɩɨɝɪɭɠɟɧɧɵɣ� ɜ� ɠɢɞɤɢɣ� ɤɢɫɥɨɪɨɞ��
ɧɚɯɨɞɹɳɢɣɫɹ� ɜ� ɤɭɛɟ� ɜɟɪɯɧɟɣ� ɤɨɥɨɧɧɵ��
Ⱥɡɨɬɧɵɣ�ɩɚɪ�ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ��ɨɬɞɚɜɚɹ�ɬɟɩɥɨ�
ɤɢɩɹɳɟɦɭ� ɠɢɞɤɨɦɭ� ɤɢɫɥɨɪɨɞɭ� ɜɟɪɯɧɟɣ� ɤɨ�
ɥɨɧɧɵ�� ɑɚɫɬɶ� ɤɨɧɞɟɧɫɚɬɚ� �ɚɡɨɬɧɚɹ� ɮɥɟɝɦɚ��
ɜɨɡɜɪɚɳɚɟɬɫɹ� ɜ� ɧɢɠɧɸɸ� ɤɨɥɨɧɧɭ� ɤɚɤ� ɨɪɨ�
ɲɟɧɢɟ��ɩɨɞɞɟɪɠɢɜɚɹ�ɩɪɨɰɟɫɫ�ɪɟɤɬɢɮɢɤɚɰɢɢ��
Ⱦɪɭɝɚɹ�ɱɚɫɬɶ�ɨɬɜɨɞɢɬɫɹ�ɤɚɤ�ɠɢɞɤɢɣ�ɚɡɨɬɧɵɣ�
ɩɪɨɞɭɤɬ� ɢɥɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɞɚɥɶɧɟɣɲɟɣ�
ɪɟɤɬɢɮɢɤɚɰɢɢ��

���ɉɟɪɟɬɨɤ�ɜ� ɜɟɪɯɧɸɸ�ɤɨɥɨɧɧɭ� �ɤɨɥɨɧɧɭ�
ɧɢɡɤɨɝɨ�ɞɚɜɥɟɧɢɹ�±�ɄɇȾ���

Ʉɭɛɨɜɚɹ� ɠɢɞɤɨɫɬɶ� �ɨɛɨɝɚɳɟɧɧɚɹ� ɤɢɫɥɨ�
ɪɨɞɨɦ�� ɢɡ� ɧɢɠɧɟɣ� ɤɨɥɨɧɧɵ� ɞɪɨɫɫɟɥɢɪɭɟɬɫɹ�
�ɪɟɡɤɨ�ɫɧɢɠɚɟɬɫɹ�ɞɚɜɥɟɧɢɟ�±�ɞɨ����±����ɛɚɪ���
ɱɚɫɬɶ�ɠɢɞɤɨɫɬɢ�ɢɫɩɚɪɹɟɬɫɹ��Ɉɛɪɚɡɭɟɦɚɹ�ɩɚ�
ɪɨɠɢɞɤɨɫɬɧɚɹ� ɫɦɟɫɶ� ɩɨɞɚɟɬɫɹ� ɜ� ɫɟɪɟɞɢɧɭ�
ɜɟɪɯɧɟɣ�ɤɨɥɨɧɧɵ��

���Ɋɚɛɨɬɚ�ɄɇȾ��
ȼ� ɧɟɣ� ɩɪɨɢɫɯɨɞɢɬ� ɨɤɨɧɱɚɬɟɥɶɧɨɟ� ɪɚɡɞɟ�

ɥɟɧɢɟ� ɤɭɛɨɜɨɣ� ɠɢɞɤɨɫɬɢ� ɧɚ� ɱɢɫɬɵɣ� ɤɢɫɥɨ�
ɪɨɞ� �ɧɢɡ� ɤɨɥɨɧɧɵ��� ɱɢɫɬɵɣ� ɚɡɨɬ� �ɜɟɪɯ� ɤɨ�
ɥɨɧɧɵ�� ɢ� ɨɬɛɨɪ� ɚɪɝɨɧɧɨɣ� ɮɪɚɤɰɢɢ� �ɟɫɥɢ�
ɬɪɟɛɭɟɬɫɹ���

ɉɪɢɧɰɢɩ� ɪɚɛɨɬɵ� ɚɧɚɥɨɝɢɱɟɧ� ɄȼȾ�� ɩɚɪ�
ɩɨɞɧɢɦɚɟɬɫɹ� ɜɜɟɪɯ�� ɠɢɞɤɨɫɬɶ� ɫɬɟɤɚɟɬ� ɜɧɢɡ��
ɧɚ� ɤɨɧɬɚɤɬɧɵɯ� ɭɫɬɪɨɣɫɬɜɚɯ� �ɬɚɪɟɥ�
ɤɚɯ�ɧɚɫɚɞɤɟ�� ɩɪɨɢɫɯɨɞɢɬ� ɦɚɫɫɨ�� ɢ� ɬɟɩɥɨɨɛ�
ɦɟɧ�� ɉɨ� ɦɟɪɟ� ɩɨɞɴɟɦɚ� ɩɚɪɚ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
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ɚɡɨɬɚ� ɪɚɫɬɟɬ�� ɚ� ɩɨ� ɦɟɪɟ� ɫɬɟɤɚɧɢɹ� ɠɢɞɤɨɫɬɢ�
ɜɧɢɡ�ɜɨɡɪɚɫɬɚɟɬ�ɫɨɞɟɪɠɚɧɢɟ�ɤɢɫɥɨɪɨɞɚ���

ɇɚɜɟɪɯɭ� ɜɟɪɯɧɟɣ� ɤɨɥɨɧɧɵ� ɤɨɧɰɟɧɬɪɢɪɭ�
ɟɬɫɹ� ɝɚɡɨɨɛɪɚɡɧɵɣ� ɚɡɨɬ� �ɱɢɫɬɨɬɚ� �������� ɢ�
ɜɵɲɟ��� ɑɚɫɬɶ� ɟɝɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɪɟɝɟɧɟ�
ɪɚɰɢɢ� ɚɞɫɨɪɛɟɪɨɜ� ɨɱɢɫɬɤɢ� ɜɨɡɞɭɯɚ�� ɱɚɫɬɶ�
ɜɵɜɨɞɢɬɫɹ�ɤɚɤ�ɩɪɨɞɭɤɬ��ɱɚɫɬɶ�ɫɠɢɠɚɟɬɫɹ��

ɇɚ�ɞɧɟ��ɤɭɛɟ��ɜɟɪɯɧɟɣ�ɤɨɥɨɧɧɵ�ɫɨɛɢɪɚɟɬ�
ɫɹ� ɱɢɫɬɵɣ� ɠɢɞɤɢɣ� ɤɢɫɥɨɪɨɞ� �����±�������
2ၷ��� ɱɚɫɬɢɱɧɨ�ɜɵɜɨɞɢɦɵɣ�ɤɚɤ� ɝɨɬɨɜɵɣ�ɩɪɨ�
ɞɭɤɬ��ɑɚɫɬɶ�ɢɫɩɚɪɹɟɬɫɹ�ɜ�ɤɨɧɞɟɧɫɚɬɨɪɟ�ɧɢɠ�
ɧɟɣ� ɤɨɥɨɧɧɵ� �ɨɛɟɫɩɟɱɢɜɚɹ� ɯɨɥɨɞ� ɞɥɹ� ɤɨɧ�
ɞɟɧɫɚɰɢɢ� ɚɡɨɬɚ�ɄȼȾ��� ɚ� ɱɚɫɬɶ� ɜɨɡɜɪɚɳɚɟɬɫɹ�
ɜ�ɤɨɥɨɧɧɭ�ɞɥɹ�ɨɪɨɲɟɧɢɹ��

Ⱥɪɝɨɧ� �$U��� ɢɦɟɸɳɢɣ� ɩɪɨɦɟɠɭɬɨɱɧɭɸ�
ɬɟɦɩɟɪɚɬɭɪɭ�ɤɢɩɟɧɢɹ�ɦɟɠɞɭ�1ၷ�ɢ�2ၷ��ɧɚɤɚɩ�
ɥɢɜɚɟɬɫɹ� ɜ� ɫɪɟɞɧɟɣ�ɱɚɫɬɢ�ɤɨɥɨɧɧɵ��Ⱦɥɹ� ɟɝɨ�
ɩɨɥɭɱɟɧɢɹ� ɩɪɨɜɨɞɹɬ� ɨɬɛɨɪ� ɚɪɝɨɧɧɨɣ� ɮɪɚɤ�
ɰɢɢ� ɜ� ɡɨɧɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ�$U�
ɢ�ɩɨɞɚɸɬ�ɟɟ�ɜ�ɨɬɞɟɥɶɧɭɸ�ɚɪɝɨɧɧɭɸ�ɤɨɥɨɧɧɭ�
ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɨɱɢɳɟɧɢɹ��

���ȼɵɯɨɞ�ɩɪɨɞɭɤɬɨɜ�ɢ�ɪɟɤɭɩɟɪɚɰɢɹ�ɯɨɥɨɞɚ��
Ƚɚɡɨɨɛɪɚɡɧɵɟ� ɩɪɨɞɭɤɬɵ�� ɱɢɫɬɵɣ� ɚɡɨɬ�

�ɫɜɟɪɯɭ�ɄɇȾ��ɢ�ɱɢɫɬɵɣ�ɤɢɫɥɨɪɨɞ� �ɢɫɩɚɪɟɧ�

ɧɵɣ�ɢɡ�ɤɭɛɚ�ɄɇȾ��ɩɪɨɯɨɞɹɬ�ɱɟɪɟɡ�ɨɫɧɨɜɧɨɣ�
ɬɟɩɥɨɨɛɦɟɧɧɢɤ� �ɩɪɨɬɢɜɨɬɨɤ��� ɧɚɝɪɟɜɚɹɫɶ�
ɩɨɱɬɢ�ɞɨ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ��ɨɯɥɚɠɞɚɹ�
ɜɯɨɞɹɳɢɣ� ɫɠɚɬɵɣ� ɜɨɡɞɭɯ�� ɢ� ɧɚɩɪɚɜɥɹɸɬɫɹ�
ɩɨɬɪɟɛɢɬɟɥɹɦ��

ɀɢɞɤɢɟ� ɩɪɨɞɭɤɬɵ�� ɤɢɫɥɨɪɨɞ�� ɚɡɨɬ� �ɢɡ�
ɤɨɧɞɟɧɫɚɬɨɪɚ� ɄȼȾ�� ɢ� ɚɪɝɨɧ� �ɢɡ� ɚɪɝɨɧɧɨɣ�
ɤɨɥɨɧɧɵ�� ɦɨɝɭɬ� ɨɬɛɢɪɚɬɶɫɹ� ɜ� ɤɪɢɨɝɟɧɧɵɟ�
ɟɦɤɨɫɬɢ�ɞɥɹ�ɯɪɚɧɟɧɢɹ�ɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ��

Ɋɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ�ɤɨɥɨɧɧɚ��ɚ�ɬɨɱɧɟɟ��ɫɢ�
ɫɬɟɦɚ�ɢɡ�ɞɜɭɯ�ɤɨɥɨɧɧ��ɢɫɩɨɥɶɡɭɟɬ�ɪɚɡɧɢɰɭ�ɜ�
ɥɟɬɭɱɟɫɬɢ�ɤɨɦɩɨɧɟɧɬɨɜ�ɜɨɡɞɭɯɚ��ɦɧɨɝɨɤɪɚɬ�
ɧɵɣ� ɤɨɧɬɚɤɬ� ɩɚɪɚ� ɢ� ɠɢɞɤɨɫɬɢ� ɧɚ� ɬɚɪɟɥ�
ɤɚɯ�ɧɚɫɚɞɤɟ�� ɬɳɚɬɟɥɶɧɨ�ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ�ɩɨ�
ɬɨɤɢ� ɮɥɟɝɦɵ� ɢ� ɬɟɩɥɚ� ɦɟɠɞɭ� ɤɨɥɨɧɧɚɦɢ�� ɚ�
ɬɚɤɠɟ�ɪɟɤɭɩɟɪɚɰɢɸ�ɯɨɥɨɞɚ�ɞɥɹ�ɷɮɮɟɤɬɢɜɧɨ�
ɝɨ� ɢ� ɷɤɨɧɨɦɢɱɧɨɝɨ� ɪɚɡɞɟɥɟɧɢɹ� ɜɨɡɞɭɯɚ� ɧɚ�
ɱɢɫɬɵɣ� ɚɡɨɬ�� ɤɢɫɥɨɪɨɞ� ɢ� ɚɪɝɨɧ� ɜ� ɩɪɨɦɵɲ�
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