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ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ�ɚɩɩɚɪɚɬ�ɫɢɧɬɟɡɚ�ɬɪɚɟɤɬɨɪɢɢ�ɨɫɨɛɨɣ�
ɬɨɱɤɢ��ɫɨɜɟɪɲɚɸɳɟɣ�ɩɪɹɦɨɥɢɧɟɣɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɫ�ɡɚɞɚɧɧɵɦ�
ɩɪɨɝɪɚɦɦɧɵɦ� ɞɜɢɠɟɧɢɟɦ� ɨɩɨɪɧɨɝɨ� ɡɜɟɧɚ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ�� ȼ� ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɯ�
ɞɜɢɠɟɧɢɹɯ� ɱɟɥɨɜɟɤɚ� ɤ� ɞɜɢɠɟɧɢɹɦ� ɩɨɞɨɛɧɨɝɨ� ɪɨɞɚ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɜ� ɫɩɨɪɬɢɜɧɵɯ�
ɟɞɢɧɨɛɨɪɫɬɜɚɯ�� ɨɬɧɨɫɹɬɫɹ� ɪɚɡɧɨɜɢɞɧɨɫɬɢ� ɭɞɚɪɧɵɯ� ɞɜɢɠɟɧɢɣ�� ɞɜɢɠɟɧɢɹ� ɪɟɚɥɢɡɚɰɢɢ�
ɡɚɯɜɚɬɚ� ɩɪɨɬɢɜɧɢɤɚ�� ɚɬɚɤɭɸɳɢɟ� ɢ� ɛɥɨɤɢɪɭɸɳɢɟ� ɞɟɣɫɬɜɢɹ� ɢ� ɬ�ɞ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɬɟɯɧɢɤɢ�
ɫɩɨɪɬɢɜɧɵɯ�ɭɩɪɚɠɧɟɧɢɣ�ɡɚ�ɨɫɨɛɭɸ�ɬɨɱɤɭ�ɦɨɠɧɨ�ɩɪɢɧɹɬɶ�ɥɸɛɭɸ�ɢɡ�ɬɨɱɟɤ�ɫɟɝɦɟɧɬɚ�ɬɟɥɚ�
ɱɟɥɨɜɟɤɚ� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɧɚ� ɩɪɨɞɨɥɶɧɨɣ� ɨɫɢ� ɞɢɫɬɚɥɶɧɨɝɨ� ɡɜɟɧɚ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ� ɰɟɩɢ�
�ɫɭɫɬɚɜ��ɰɟɧɬɪ�ɦɚɫɫ�ɫɟɝɦɟɧɬɚ��ɤɢɫɬɶ��ɫɬɨɩɚ��

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ� ɚɩɩɚɪɚɬ�� ɫɢɧɬɟɡɢɪɭɸɳɢɣ� ɩɪɨɝɪɚɦɦɭ� ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ� ɞɜɢɠɟɧɢɹ�
ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɜ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɩɚɪɟ��ɪɟɚɥɢɡɨɜɚɧ�ɜ�ɹɡɵɤɨɜɨɣ�ɫɪɟɞɟ�9LVXDO�%DVLF������ɧɚ�ɛɚɡɟ�
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ� ɫɪɟɞɵ� ɪɚɡɪɚɛɨɬɤɢ�9LVXDO� 6WXGLR� ([SUHVV� ����� ɩɨɞ� ɭɩɪɚɜɥɟɧɢɟɦ�:LQGRZV��
ɉɪɢɜɨɞɢɬɫɹ� ɢɥɥɸɫɬɪɚɬɢɜɧɵɣ� ɢ� ɱɢɫɥɟɧɧɵɣ� ɩɪɢɦɟɪ� ɫɢɧɬɟɡɚ� ɬɪɚɟɤɬɨɪɢɢ� ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ�
ɞɜɢɠɟɧɢɹ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɜ�ɫɥɭɱɚɟ�ɪɚɜɧɨɦɟɪɧɨɝɨ�ɜɪɚɳɟɧɢɹ�ɨɩɨɪɧɨɝɨ�ɡɜɟɧɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɪɨɝɪɚɦɦɧɨɟ� ɞɜɢɠɟɧɢɟ�� ɬɪɚɟɤɬɨɪɢɹ�� ɛɢɨɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ��
ɦɨɞɟɥɢɪɨɜɚɧɢɟ��ɞɜɢɝɚɬɟɥɶɧɵɟ�ɞɟɣɫɬɜɢɹ��

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ� ɢ� ɟɺ� ɫɜɹɡɶ� ɫ� ɜɚɠɧɟɣɲɢɦɢ� ɧɚɭɱɧɵɦɢ� ɡɚɞɚɧɢɹɦɢ�� ɉɟɞɚɝɨɝɢɱɟɫɤɢɣ�
ɚɧɚɥɢɡ� ɬɟɯɧɢɤɢ� ɫɩɨɪɬɢɜɧɵɯ� ɭɩɪɚɠɧɟɧɢɣ� ɨɫɧɨɜɵɜɚɟɬɫɹ�� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ�� ɧɚ� ɦɚɬɟɪɢɚɥɚɯ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɂ��ɬɚɤ�ɤɚɤ�ɨɫɧɨɜɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɛɢɨɦɟɯɚɧɢɤɟ�ɹɜɥɹɸɬɫɹ�
ɦɟɬɨɞ�ɚɧɚɥɢɡɚ�ɢ�ɦɟɬɨɞ�ɫɢɧɬɟɡɚ� >��� ��� �@�� ɬɨ�ɧɚɢɛɨɥɶɲɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ� ɢɡ�ɦɚɬɟɪɢɚɥɨɜ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨ�ɬɟɯɧɢɤɟ�ɫɩɨɪɬɢɜɧɵɯ�ɭɩɪɚɠɧɟɧɢɣ�ɢɦɟɸɬ�ɦɚɬɟɪɢɚɥɵ�ɨɩɬɢɱɟɫɤɨɣ�ɪɟɝɢɫɬɪɚɰɢɢ�ɞɜɢɠɟɧɢɣ��
ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɨɩɬɢɱɟɫɤɨɣ�ɪɟɝɢɫɬɪɚɰɢɢ�ɞɜɢɠɟɧɢɣ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɩɨɞɜɟɪɝɚɸɬɫɹ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɦɭ�
ɚɧɚɥɢɡɭ�

ȿɫɥɢ� ɧɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɚɥɶɧɨɝɨ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɡɚɞɚɧɧɵɯ� ɮɨɪɦ� ɞɜɢɠɟɧɢɣ�� ɬɨ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ�
ɧɟɨɛɯɨɞɢɦɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨɫɬɚɟɬɫɹ� ɟɞɢɧɫɬɜɟɧɧɵɣ� ɩɭɬɶ�� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɦɟɬɨɞ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɢɧɬɟɡɚ�
ɞɜɢɠɟɧɢɣ� ɫ� ɬɪɟɛɭɟɦɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ɋɩɨɪɬɢɜɧɵɟ� ɭɩɪɚɠɧɟɧɢɹ�� ɜ� ɤɨɬɨɪɵɯ� ɞɜɢɠɟɧɢɟ� ɨɩɪɟɞɟɥɟɧɧɵɯ�
ɫɟɝɦɟɧɬɨɜ� ɢɥɢ� ɬɨɱɟɤ� ɬɟɥɚ� ɫɨɜɟɪɲɚɟɬɫɹ� ɩɨ� ɩɪɹɦɨɣ� ɥɢɧɢɢ�� ɜɫɬɪɟɱɚɸɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɱɚɫɬɨ�� ɨɫɨɛɟɧɧɨ� ɜ�
ɫɩɨɪɬɢɜɧɵɯ� ɟɞɢɧɨɛɨɪɫɬɜɚɯ� �ɭɞɚɪɧɵɟ� ɞɜɢɠɟɧɢɹ�� ɞɜɢɠɟɧɢɹ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɡɚɯɜɚɬɚ� ɩɪɨɬɢɜɧɢɤɚ��
ɚɬɚɤɭɸɳɢɟ� ɢ� ɛɥɨɤɢɪɭɸɳɢɟ� ɞɟɣɫɬɜɢɹ� ɢ� ɬ�ɞ���� ɋɩɨɪɬɫɦɟɧɭ�� ɜɨɫɩɪɨɢɡɜɟɫɬɢ� ɪɟɚɥɶɧɨɟ� ɞɜɢɠɟɧɢɟ� ɛɟɡ�
ɨɬɤɥɨɧɟɧɢɹ� ɨɬ� ɩɪɹɦɨɣ� ɥɢɧɢɢ�� ɜ� ɭɱɟɛɧɨ�ɬɪɟɧɢɪɨɜɨɱɧɨɦ� ɩɪɨɰɟɫɫɟ� ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ�� ɉɨɷɬɨɦɭ�� ɜ� ɞɚɧɧɨɦ�
ɫɥɭɱɚɟ� ɬɨɥɶɤɨ� ɤɨɦɩɶɸɬɟɪɧɵɣ� ɫɢɧɬɟɡ� ɞɜɢɠɟɧɢɣ�� ɫ� ɦɢɧɢɦɚɥɶɧɵɦ� ɨɬɤɥɨɧɟɧɢɟɦ� ɢɫɫɥɟɞɭɟɦɨɣ� �ɨɫɨɛɨɣ��
ɬɨɱɤɢ� ɨɬ� ɩɪɹɦɨɥɢɧɟɣɧɨɣ� ɬɪɚɟɤɬɨɪɢɢ�� ɩɨɡɜɨɥɢɬ� ɪɟɲɢɬɶ� ɩɪɨɛɥɟɦɭ� ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ� ɞɜɢɠɟɧɢɣ� ɫ�
ɡɚɞɚɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ȼ� ɪɚɦɤɚɯ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɩɪɨɝɪɚɦɦɵ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ©Ʉɨɧɜɟɪɝɟɧɰɢɹ�
����ª� �������� ɩɨɞɩɪɨɝɪɚɦɦɵ� ©Ɋɚɡɪɚɛɨɬɤɚ� ɩɪɨɝɪɚɦɦɧɨ�ɚɩɩɚɪɚɬɧɵɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɤɨɦɩɥɟɤɫɨɜ� ɢ�
ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɯ�ɬɪɟɧɚɠɟɪɨɜ��ɚɞɚɩɬɢɪɭɟɦɵɯ�ɤ�ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɢ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɬɪɭɞɨɜɨɣ�ɢ�ɫɩɨɪɬɢɜɧɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢª� �ʋ� ɝɨɫɪɟɝɢɫɬɪɚɰɢɢ� ����������� ɦɵ� ɩɪɟɞɩɪɢɧɹɥɢ� ɩɨɩɵɬɤɭ� ɪɟɚɥɢɡɨɜɚɬɶ� ɤɨɦɩɶɸɬɟɪɧɵɣ�
ɫɢɧɬɟɡ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ�ɱɟɥɨɜɟɤɚ�ɜ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�

Ⱥɧɚɥɢɡ� ɩɨɫɥɟɞɧɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ� ɩɭɛɥɢɤɚɰɢɣ ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɜ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ� ɦɟɬɨɞɵ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ� ɱɟɥɨɜɟɤɚ� ɛɚɡɢɪɭɸɬɫɹ� ɧɚ� ɞɜɭɯ�
ɝɪɭɩɩɚɯ� ɦɨɞɟɥɟɣ� >�@� ɨɬɪɚɠɚɸɳɢɯ� ɪɚɡɥɢɱɧɵɟ� ɫɩɨɫɨɛɵ� ɡɚɞɚɧɢɹ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɫɢɫɬɟɦɚɦɢ�� ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ� ɢ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɭɪɨɜɧɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɪɨɝɪɚɦɦɧɨɝɨ�
ɭɩɪɚɜɥɟɧɢɹ��Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɧɚ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɦ�ɭɪɨɜɧɟ�ɡɚɞɚɧɢɹ�ɭɩɪɚɜɥɹɸɳɢɯ�
ɮɭɧɤɰɢɣ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɡɚɤɨɧɨɦ� ɢɡɦɟɧɟɧɢɹ� ɫɭɫɬɚɜɧɵɯ� ɭɝɥɨɜ� ɧɚ� ɜɫɟɣ� ɬɪɚɟɤɬɨɪɢɢ� ɛɢɨɫɢɫɬɟɦɵ��
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚ� ɞɢɧɚɦɢɱɟɫɤɨɦ� ɭɪɨɜɧɟ� ɪɟɚɥɢɡɭɟɬ� ɡɚɤɨɧ� ɢɡɦɟɧɟɧɢɹ�
ɭɩɪɚɜɥɹɸɳɢɯ� ɦɨɦɟɧɬɨɜ� ɦɵɲɟɱɧɵɯ� ɫɢɥ� ɧɚ� ɜɫɟɣ� ɬɪɚɟɤɬɨɪɢɢ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ�� Ɋɚɡɥɢɱɧɵɣ�
ɫɩɨɫɨɛ� ɡɚɞɚɧɢɹ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɮɨɪɦɢɪɭɟɬ� ɢ� ɪɚɡɥɢɱɧɭɸ� ɫɬɪɭɤɬɭɪɭ�
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɦɨɞɟɥɟɣ�ɞɜɢɠɟɧɢɹ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�ɢ�ɧɟ�ɨɞɧɨɬɢɩɧɵɟ�ɦɟɬɨɞɵ�ɢɯ�ɪɟɲɟɧɢɹ�>�@�

� Ɂɚɝɪɟɜɫɤɢɣ�ȼ��ɂ���ɂɜɚɧɱɢɤɨɜ�ɇ��ȼ���
Ɇɟɥɶɧɢɤɨɜ�Ⱥ��ɋ�������



ǯǥǼǺǳȃǮǻǥȅǻǥ��ǽǳǲǮǱǼǱǥȅǻǥ��ǺǳǲǶǸǼ�ǯǥǼǹǼǱǥȅǻǥ�ȀǮ�ǽǿǶȃǼǹǼǱǥȅǻǥ�ǮǿǽǳǸȀǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

��

ȼ�ɪɚɛɨɬɟ� >�@�ɪɚɡɜɢɜɚɟɬɫɹ�ɦɟɬɨɞ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɨɛɴɟɤɬɨɜ��ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɩɪɢɜɟɞɟɧɢɢ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɜ�ɡɚɞɚɧɧɨɟ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�ɜ�ɝɪɚɧɢɱɧɵɯ�ɬɨɱɤɚɯ ɮɚɡɨɜɨɣ�ɫɬɪɭɤɬɭɪɵ�
ɭɩɪɚɠɧɟɧɢɹ��ȼ�ɩɪɢɧɰɢɩɟ��ɢɫɩɨɥɶɡɭɟɦɵɣ�ɜ�ɪɚɛɨɬɟ�>�@�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɩɨɞɯɨɞ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɩɨɡɜɨɥɹɟɬ�
ɪɟɲɢɬɶ� ɡɚɞɚɱɭ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɢɧɬɟɡɚ�ɞɜɢɠɟɧɢɹ�ɫ� ɩɪɨɯɨɠɞɟɧɢɟɦ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɩɨ� ɬɪɚɟɤɬɨɪɢɢ�ɩɪɹɦɨɣ�
ɥɢɧɢɢ�� Ɉɞɧɚɤɨ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɧɟɨɛɯɨɞɢɦɨ� ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ� ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ� ɩɪɨɝɪɚɦɦɭ� ɜɨ�
ɜɪɚɳɚɬɟɥɶɧɨɦ�ɞɜɢɠɟɧɢɢ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɩɚɪɵ�ɫ�ɩɟɪɟɦɟɳɟɧɢɟɦ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɩɨ�ɩɪɹɦɨɣ�ɥɢɧɢɢ�

ȼ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɇ� ɋ� Ⱥɳɟɩɤɨɜɨɣ� >�@� ɩɪɟɞɥɨɠɟɧ� ɦɟɬɨɞ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɤɪɢɜɨɲɢɩɧɨ�
ɲɚɬɭɧɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ��ɫ�ɪɚɡɛɢɟɧɢɟɦ�ɩɪɨɰɟɞɭɪɵ ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ�ɧɚ�ɩɪɨɫɬɵɟ�ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ�ɩɪɨɰɟɞɭɪɵ��
Ɇɟɬɨɞ� ɦɨɠɟɬ� ɛɵɬɶ� ɦɨɞɢɮɢɰɢɪɨɜɚɧ� ɞɥɹ� ɤɨɪɪɟɤɬɧɨɣ� ɪɟɚɥɢɡɚɰɢɢ� ɡɚɞɚɱɢ� ɩɟɪɟɦɟɳɟɧɢɹ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ɩɨ�
ɡɚɞɚɧɧɨɣ�ɩɪɹɦɨɣ�ɥɢɧɢɢ�ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ��

ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ ± ɪɚɡɪɚɛɨɬɚɬɶ� ɤɨɦɩɶɸɬɟɪɧɭɸ� ɬɟɯɧɨɥɨɝɢɸ� ɫɢɧɬɟɡɚ� ɞɜɢɠɟɧɢɹ�� ɨɫɨɛɨɣ� ɬɨɱɤɢ�
ɞɢɫɬɚɥɶɧɨɝɨ�ɡɜɟɧɚ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ��ɩɨ�ɩɪɹɦɨɥɢɧɟɣɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ�ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�

Ɂɚɞɚɱɢ�ɪɚɛɨɬɵ
�� ɉɨɫɬɪɨɢɬɶ�ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ�ɦɨɞɟɥɶ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɩɚɪɵ�ɫ�ɡɚɞɚɧɧɵɦɢ�

ɩɚɪɚɦɟɬɪɚɦɢ�ɰɟɥɟɜɨɣ�ɬɨɱɤɢ�
�� Ɋɚɡɪɚɛɨɬɚɬɶ� ɤɨɦɩɶɸɬɟɪɧɭɸ� ɩɪɨɝɪɚɦɦɭ�� ɪɟɚɥɢɡɭɸɳɭɸ� ɞɜɢɠɟɧɢɟ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ɞɢɫɬɚɥɶɧɨɝɨ�

ɡɜɟɧɚ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ�ɩɨ�ɩɪɹɦɨɥɢɧɟɣɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ�
�� ȼɵɩɨɥɧɢɬɶ� ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɜɢɠɟɧɢɹ� ɨɫɨɛɨɣ� ɬɨɱɤɢ�

ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɩɚɪɵ�ɩɨ�ɩɪɹɦɨɥɢɧɟɣɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ��
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ
�� Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ� ɫɯɟɦɚ� ɦɨɞɟɥɢɪɭɟɦɨɣ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ� ɩɚɪɵ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ�

ɜɤɥɸɱɚɥɚ ɨɩɨɪɧɨɟ��ɩɪɨɤɫɢɦɚɥɶɧɨɟ��ɡɜɟɧɨ��ɞɥɢɧɨɣ�/���ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ��ɪɢɫ� ����ɦɟɫɬɨ�ɤɨɧɬɚɤɬɚ�
ɤɨɬɨɪɨɝɨ� ɫ� ɨɩɨɪɨɣ� ɪɚɫɩɨɥɨɠɟɧɨ� ɜ� ɧɚɱɚɥɟ� ɞɟɤɚɪɬɨɜɨɣ� ɫɢɫɬɟɦɵ� ɤɨɨɪɞɢɧɚɬ� �ȾɋɄ�� ɢ� ɞɢɫɬɚɥɶɧɨɟ� ɡɜɟɧɨ��
ɞɥɢɧɨɣ�/���ɫ�ɨɫɨɛɨɣ�ɬɨɱɤɨɣ�&�

ǾȖȟ� ���ǸȖțȓȚȎȠȖȥȓȟȘȎȭ�ȟȣȓȚȎ�ȒȐȡȣȕȐȓțțȜȗ�ȏȖȜȚȓȣȎțȖȥȓȟȘȜȗ�ȚȜȒȓșȖ�

Ɏɢɡɢɱɟɫɤɚɹ� ɫɜɹɡɶ� ɡɜɟɧɶɟɜ� ɦɨɞɟɥɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ� ɲɚɪɧɢɪɨɦ� �ɫɭɫɬɚɜ�� ɫ�
ɤɨɨɪɞɢɧɚɬɚɦɢ� ;��� <��� Ʉɨɨɪɞɢɧɚɬɵ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ;��� <��� ɍɝɨɥ� ɧɚɤɥɨɧɚ� ɩɟɪɜɨɝɨ� ɡɜɟɧɚ� �4��� ɤ� ɨɫɢ�2[ ±
ɨɛɨɛɳɟɧɧɚɹ�ɤɨɨɪɞɢɧɚɬɚ�ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ�ɡɜɟɧɚ��ɍɝɨɥ�ɧɚɤɥɨɧɚ�ɜɬɨɪɨɝɨ�ɡɜɟɧɚ��4���ɤ�ɨɫɢ�2[ ± ɨɛɨɛɳɟɧɧɚɹ�
ɤɨɨɪɞɢɧɚɬɚ�ɞɢɫɬɚɥɶɧɨɝɨ�ɡɜɟɧɚ�

�� Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɬɪɚɟɤɬɨɪɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�
ɫɢɫɬɟɦɵ� ɩɨ� ɩɪɹɦɨɣ� ɥɢɧɢɢ� ɜ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ�� ɉɨ� ɭɫɥɨɜɢɸ� ɞɜɢɠɟɧɢɹ� �ɩɪɹɦɨɥɢɧɟɣɧɚɹ�
ɬɪɚɟɤɬɨɪɢɹ�� ɨɫɨɛɚɹ� ɬɨɱɤɚ� ɋ� ɞɢɫɬɚɥɶɧɨɝɨ� ɡɜɟɧɚ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɜ� ɥɸɛɨɣ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�
ɞɨɥɠɧɚ� ɪɚɫɩɨɥɚɝɚɬɶɫɹ� ɧɚ� ɱɢɫɥɨɜɨɣ� ɨɫɢ� 2[ ȾɋɄ� �ɪɢɫ� ���� ɋɥɟɞɨɜɚɬɟɥɶɧɨ� ɤɨɨɪɞɢɧɚɬɵ� ɬɨɱɤɢ� ɋ� ɜ� ɟɟ�
ɬɪɚɟɤɬɨɪɧɨɦ�ɩɟɪɟɦɟɳɟɧɢɢ�ɩɨ�ɨɫɢ�2[ ɛɭɞɭɬ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɜɢɞɟ�&�;�������

ǾȖȟ� ���ǰȜȕȚȜȔțȩȓ�ȝȜșȜȔȓțȖȭ�ȜȟȜȏȜȗ�ȠȜȥȘȖ�Ȑ�ȝȞȭȚȜșȖțȓȗțȜȚ�ȝȓȞȓȚȓȧȓțȖȖ�
ȝȜ�ȑȜȞȖȕȜțȠȎșȪțȜȗ�ȝșȜȟȘȜȟȠȖ



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

��

ɒɚɪɧɢɪ� ɫɨɟɞɢɧɟɧɢɹ� ɩɟɪɜɨɝɨ� ɢ� ɜɬɨɪɨɝɨ� ɡɜɟɧɚ�ɦɨɞɟɥɢ� �ɥɨɤɬɟɜɨɣ� ɫɭɫɬɚɜ��ɦɨɠɟɬ� ɛɵɬɶ� ɪɚɫɩɨɥɨɠɟɧ�
ɜɵɲɟ�ɢɥɢ�ɧɢɠɟ�ɨɫɢ�ɚɛɫɰɢɫɫ�ȾɋɄ��ɪɢɫ������ɚ�ɟɝɨ�ɤɨɨɪɞɢɧɚɬɵ�ɡɚɩɢɫɵɜɚɸɬɫɹ�ɮɨɪɦɭɥɶɧɵɦɢ�ɜɵɪɚɠɟɧɢɹɦɢ

ଵܺ ൌ ݏ݋ଵܿܮ ଵܳǡ ଵܻ ൌ ݊݅ݏଵܮ ଵܳ� ���

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɤɨɨɪɞɢɧɚɬɵ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�ɜ�ɜɢɞɟ

ܺଶ ൌ ଵܺ ൅ ଶǡܳݏ݋ଶܿܮ ଶܻ ൌ ଵܻ ൅ �ଶܳ݊݅ݏଶܮ ���

Ɋɟɡɭɥɶɬɚɬ�ɧɟ�ɢɡɦɟɧɢɬɫɹ��ɟɫɥɢ�ɩɪɟɞɫɬɚɜɢɬɶ�ɤɨɨɪɞɢɧɚɬɵ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɩɨ�ɨɫɹɦ�2[��2\ ɜ�ɜɢɞɟ

ܺଶ ൌ ଵܺ ൅ ටሺܮଶሻ
ଶȂ ሺ ଵܻሻ

ଶ ൌ ݏ݋ଵܿܮ ଵܳ ൅ ටሺܮଶሻ
ଶȂ ሺܮଵ݊݅ݏ ଵܳሻ

ଶ� ���

ଶܻ ൌ ଵܻ ൅ ටሺܮଶሻ
ଶȂ ሺܺଶሻ

ଶ ൌ ݊݅ݏଵܮ ଵܳ ൅ ටሺܮଶሻ
ଶȂ ሺܺଶሻ

ଶ� ���

ȼ�ɤɨɦɩɶɸɬɟɪɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɭɪɚɜɧɟɧɢɣ�ɤɨɨɪɞɢɧɚɬ�ɦɨɞɟɥɢ���������ɫɥɟɞɭɟɬ�ɭɱɟɫɬɶ��ɱɬɨ�ɩɪɨɝɪɚɦɦɧɨɟ�
ɩɟɪɟɦɟɳɟɧɢɟ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ɩɪɨɢɫɯɨɞɢɬ�ɩɪɢ�ɤɨɧɫɬɚɧɬɧɨɦ�ɡɧɚɱɟɧɢɢ�ɤɨɨɪɞɢɧɚɬɵ�<� ɪɚɜɧɨɦ�ɧɭɥɸ��ɋɥɟɞɭɟɬ�
ɬɚɤɠɟ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɩɪɹɦɨɥɢɧɟɣɧɨɟ� ɩɟɪɟɦɟɳɟɧɢɟ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ɩɨ� ɨɫɢ�2[ ɛɭɞɟɬ�ɦɚɤɫɢɦɚɥɶɧɵɦ�� ɟɫɥɢ�
ɞɥɢɧɚ�ɩɟɪɜɨɝɨ�ɡɜɟɧɚ�ɪɚɜɧɚ�ɪɚɫɫɬɨɹɧɢɸ�ɨɬ�ɲɚɪɧɢɪɚ�ɞɨ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�ଵܮ� ൌ �ଶ��ȿɫɥɢ�ɞɥɢɧɚ�ɩɪɨɤɫɢɦɚɥɶɧɨɝɨܮ
ɡɜɟɧɚ�ɦɟɧɶɲɟ��ɱɟɦ�ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɲɚɪɧɢɪɚ�ɞɨ�ɨɫɨɛɨɣ�ɬɨɱɤɢ��ɬɨ�ɩɪɨɝɪɚɦɦɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɛɭɞɟɬ�ɬɚɤɠɟ�
ɪɟɚɥɢɡɨɜɚɧɨ�� ɧɨ� ɫ� ɦɟɧɶɲɟɣ� ɚɦɩɥɢɬɭɞɨɣ�� ȼ� ɫɥɭɱɚɟ� ɠɟ�� ɟɫɥɢ� ɞɥɢɧɚ� ɩɟɪɜɨɝɨ� ɡɜɟɧɚ� ɛɭɞɟɬ� ɛɨɥɶɲɟ�� ɱɟɦ�
ɪɚɫɫɬɨɹɧɢɟ� ɨɬ� ɲɚɪɧɢɪɚ� ɞɨ� ɨɫɨɛɨɣ� ɬɨɱɤɢ�� ɬɨ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɪɵɜ� ɬɪɚɟɤɬɨɪɢɢ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ± ɫɯɨɞ� ɫ�
ɩɪɨɝɪɚɦɦɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ��ɇɚ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɭɝɥɨɜɨɝɨ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɟɪɜɨɝɨ�ɡɜɟɧɚ�ɨɫɨɛɚɹ�ɬɨɱɤɚ�
ɧɟ�ɫɦɨɠɟɬ�ɨɫɬɚɜɚɬɶɫɹ��ɜ�ɫɢɥɭ�ɮɢɡɢɱɟɫɤɨɣ�ɫɜɹɡɢ��ɧɚ�ɩɪɨɝɪɚɦɦɧɨɣ�ɬɪɚɟɤɬɨɪɢɢ�ɢ�ɤɨɨɪɞɢɧɚɬɚ�ɨɫɨɛɨɣ�ɬɨɱɤɢ�
ɩɨ�ɨɫɢ�2\�ɧɟ�ɫɦɨɠɟɬ�ɛɵɬɶ�ɪɚɜɧɨɣ�ɧɭɥɸ�

�� ɋɢɧɬɟɡɢɪɨɜɚɧɧɚɹ� ɬɪɚɟɤɬɨɪɢɹ� ɦɨɞɟɥɢɪɭɟɦɨɣ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ� ɩɚɪɵ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�
ɫɢɫɬɟɦɵ� ɜ� ɩɟɪɟɦɟɳɟɧɢɢ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ɩɨ� ɩɪɹɦɨɣ� ɥɢɧɢɢ� ɜ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ��
Ɂɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɜɪɚɳɚɬɟɥɶɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɨɩɨɪɧɨɝɨ� ɡɜɟɧɚ� ɛɵɥɚ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɡɚɜɢɫɢɦɨɫɬɶɸ�
ɪɚɜɧɨɦɟɪɧɨɝɨ�ɜɪɚɳɟɧɢɹ��ɪɢɫ�����

ǾȖȟ� �� ǸȜȚȝȪȬȠȓȞțȎȭ�ȐȖȕȡȎșȖȕȎȤȖȭ�ȠȞȎȓȘȠȜȞȖȖ�ȦȎȞțȖȞȎ�� ��
ȏȖȜȚȓȣȎțȖȥȓȟȘȜȗ�ȟȖȟȠȓȚȩ�Ȗ�ȜȟȜȏȜȗ�ȠȜȥȘȖ�� ��Ȑ�ȓȓ�ȝȞȭȚȜșȖțȓȗțȜȚ�ȝȓȞȓȚȓȧȓțȖȖ�

ȝȜ�ȜȟȖ�Ǽȣ�ǲǿǸ

ɋɤɨɪɨɫɬɶ� ɜɪɚɳɚɬɟɥɶɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɦɨɠɧɨ� ɪɟɝɭɥɢɪɨɜɚɬɶ�� ɡɚɞɚɜɚɹ� ɱɚɫɬɨɬɭ� ɜɵɞɚɱɢ� ɤɚɞɪɨɜ�
ɜɢɡɭɚɥɢɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɷɤɪɚɧ�ɦɨɧɢɬɨɪɚ��ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɫɥɭɱɚɟ�ɤɢɧɟɬɨɝɪɚɦɦɚ�ɩɨɥɨɠɟɧɢɹ�ɡɜɟɧɶɟɜ�
ɦɨɞɟɥɢ�ɜɵɜɨɞɢɥɚɫɶ�ɧɚ�ɷɤɪɚɧ�ɦɨɧɢɬɨɪɚ��ɪɢɫ�����ɱɟɪɟɡ�ɤɚɠɞɵɟ���� ɭɝɥɚ�ɩɨɜɨɪɨɬɚ�ɩɟɪɜɨɝɨ�ɡɜɟɧɚ�

ȼ� ɢɫɯɨɞɧɨɦ� ɩɨɥɨɠɟɧɢɢ� ɡɜɟɧɶɹ� ɦɨɞɟɥɢ� ɪɚɫɩɨɥɚɝɚɥɢɫɶ� ɧɚ� ɩɪɹɦɨɣ� ɥɢɧɢɢ� ɜɞɨɥɶ� ɱɢɫɥɨɜɨɣ� ɨɫɢ� Ɉɯ�
ȾɋɄ��ɪɢɫ�����ɤɚɞɪ����ɤɜɚɞɪɚɧɬ�����Ʉɨɧɟɱɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɦɨɞɟɥɢ�ɜ�ɤɚɠɞɨɝɨ�ɤɜɚɞɪɚɧɬɟ�ɞɜɢɠɟɧɢɹ�ɢɦɟɥɨ���ɣ�



ǯǥǼǺǳȃǮǻǥȅǻǥ��ǽǳǲǮǱǼǱǥȅǻǥ��ǺǳǲǶǸǼ�ǯǥǼǹǼǱǥȅǻǥ�ȀǮ�ǽǿǶȃǼǹǼǱǥȅǻǥ�ǮǿǽǳǸȀǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

��

ɧɨɦɟɪ�ɤɚɞɪɚ�ɢɡɨɛɪɚɠɟɧɢɹ��Ⱦɢɚɩɚɡɨɧ�ɭɝɥɚ�ɩɨɜɨɪɨɬɚ�ɩɟɪɜɨɝɨ�ɡɜɟɧɚ�ɫɨɫɬɚɜɥɹɥ�ɞɥɹ�ɩɟɪɜɨɝɨ�ɤɜɚɞɪɚɧɬɚ�ɨɬ���
ɞɨ������ɞɥɹ�ɜɬɨɪɨɝɨ�ɤɜɚɞɪɚɧɬɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɨɬ���� ɞɨ�������ɞɥɹ�ɬɪɟɬɶɟɝɨ�ɤɜɚɞɪɚɧɬɚ�± ɨɬ����� ɞɨ����� ɢ�
ɞɥɹ�ɱɟɬɜɟɪɬɨɝɨ�ɤɜɚɞɪɚɧɬɚ�ɞɢɚɩɚɡɨɧ�ɢɡɦɟɧɟɧɢɹ�ɭɝɥɚ�ɩɨɜɨɪɨɬɚ�ɩɟɪɜɨɝɨ�ɡɜɟɧɚ�ɫɨɫɬɚɜɥɹɥ������ ± �����

ȼɵɜɨɞɵ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ�ɞɚɥɶɧɟɣɲɢɯ�ɪɚɡɪɚɛɨɬɨɤ��ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ�ɷɤɫɩɟɪɢɦɟɧɬɵ�ɩɨɞɬɜɟɪɞɢɥɢ�
ɤɨɪɪɟɤɬɧɨɫɬɶ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɩɪɨɝɪɚɦɦɵ�� ɪɟɲɚɸɳɟɣ� ɡɚɞɚɱɭ ɫɢɧɬɟɡɚ�
ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ� ɞɜɢɠɟɧɢɹ� �ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɞɜɢɠɟɧɢɟ� ɨɫɨɛɨɣ� ɬɨɱɤɢ� ɞɢɫɬɚɥɶɧɨɝɨ� ɡɜɟɧɚ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɢɫɬɟɦɵ ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ��

Ⱦɚɥɶɧɟɣɲɢɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɫɦɚɬɪɢɜɚɸɬɫɹ� ɜ� ɫɨɡɞɚɧɢɢ� ɚɥɝɨɪɢɬɦɨɜ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ�ɩɪɨɰɟɞɭɪɵ�ɪɚɫɱɟɬɚ�ɥɢɧɟɣɧɨɣ�ɫɤɨɪɨɫɬɢ�ɢ�ɭɫɤɨɪɟɧɢɹ�ɨɫɨɛɨɣ�ɬɨɱɤɢ��ɱɬɨ�
ɩɨɡɜɨɥɢɬ� ɜ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɨɥɭɱɚɟɦɵɟ� ɞɚɧɧɵɟ� ɞɥɹ� ɪɚɫɱɟɬɚ� ɬɚɤɢɯ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɞɜɢɠɟɧɢɹ��ɤɚɤ�ɤɨɥɢɱɟɫɬɜɨ�ɞɜɢɠɟɧɢɹ��ɤɢɧɟɬɢɱɟɫɤɢɣ�ɦɨɦɟɧɬ�ɢ�ɬ�ɩ�

Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɬɚɤɠɟ� ɞɚɥɶɧɟɣɲɚɹ� ɪɚɡɪɚɛɨɬɤɚ� ɦɟɬɨɞɚ� ɜ� ɩɪɢɥɨɠɟɧɢɢ� ɤ�
ɜɟɪɬɢɤɚɥɶɧɨɦɭ� ɩɟɪɟɦɟɳɟɧɢɸ� ɨɫɨɛɨɣ� ɬɨɱɤɢ�� ɚ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɢ� ɤ� ɩɟɪɟɦɟɳɟɧɢɸ� ɜ� ɩɪɨɢɡɜɨɥɶɧɨɦ�
ɧɚɩɪɚɜɥɟɧɢɢ�ɩɨ�ɩɪɹɦɨɣ�ɥɢɧɢɢ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� Ⱥɳɟɩɤɨɜɚ ɇ� ɋ�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɢ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɤɪɢɜɨɲɢɩɧɨ�ɲɚɬɭɧɧɨɝɨ� ɦɟɯɚɧɢɡɦɚ� ��
ɇ� ɋ� Ⱥɳɟɩɤɨɜɚ��± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��Ⱦɇɍ�ɢɦ��Ɉ� Ƚɨɧɱɚɪɚ��ȼɟɫɬɧɢɤ�ɇɌɍ�©ɏɉɂª��������ʋ��� �������� ±
ɋ� �±���

�� Ⱦɨɧɫɤɨɣ Ⱦ� Ⱦ��Ȼɢɨɦɟɯɚɧɢɤɚ��ɍɱ�ɧɢɤ�ɞɥɹ�ɢɧ�ɬɨɜ�ɮɢɡ�� ɤɭɥɶɬ�� ��Ⱦ� Ⱦ� Ⱦɨɧɫɤɨɣ��ȼ� Ɇ� Ɂɚɰɢɨɪɫɤɢɣ��± Ɇ� ��
Ɏɢɡɤɭɥɶɬɭɪɚ�ɢ�ɫɩɨɪɬ��������± ����ɫ�

�� Ɂɚɝɪɟɜɫɤɢɣ ȼ� ɂ�� Ɏɨɪɦɚɥɢɡɦ� Ʌɚɝɪɚɧɠɚ� ɢ� Ƚɚɦɢɥɶɬɨɧɚ� ɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɞɜɢɠɟɧɢɣ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ�
ɫɢɫɬɟɦ� �� ȼ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ�� Ɉ� ɂ� Ɂɚɝɪɟɜɫɤɢɣ��Ⱦ� Ⱥ� Ʌɚɜɲɭɤ�� ± Ɇɨɝɢɥɟɜ ��ɆȽɍ� ɢɦɟɧɢ�Ⱥ� Ⱥ� Ʉɭɥɟɲɨɜɚ��
������± ����ɫ�

�� ɋɭɱɢɥɢɧ ɇ� Ƚ�� ɉɟɞɚɝɨɝɢɤɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɬɟɯɧɢɤɢ� ɫɩɨɪɬɢɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɧɚ� ɨɫɧɨɜɟ�
ɩɪɨɝɪɚɦɦɧɨ�ɚɩɩɚɪɚɬɧɨɝɨ� ɜɢɞɟɨɤɨɦɩɥɟɤɫɚ� �� ɇ� Ƚ� ɋɭɱɢɥɢɧ�� Ʌ� ə� Ⱥɪɤɚɟɜ�� ȼ� ɋ� ɋɚɜɟɥɶɟɜ� ��� Ɍɟɨɪ�� ɢ�
ɩɪɚɤɬ��ɮɢɡ��ɤɭɥɶɬ��± ������± ʋ����± ɋ� ��±���

�� /XE\
VKHYD /� ,��� =DJUHYVND\D $� ,�� .LQHVLRORJLFDO� DSSURDFK� DV� PHWKRGRORJ\� RI� PRGHUQ� VSRUWV� VFLHQFH� DQG�
SUDFWLFH����7HRUL\D�L�3UDNWLND�)L]LFKHVNR\�.XOWXU\� ������ʋ�����3���±��

=DJUHYVNL\�9���,YDQFKLNRY�1���0HOQLNRY�$�

6<17+(6,6�2)�5(&7,/,1($5�027,21�2)�$�6,1*8/$5�32,17�
2)�7+(�',67$/�/,1.�2)�7+(�%,20(&+$1,&$/�6<67(0 ,1�+25,=217$/�3/$1(

7KH� DUWLFOH� GHDOV�ZLWK� WKH�PDWKHPDWLFDO� DSSDUDWXV� RI� WKH� V\QWKHVLV� RI� WKH� WUDMHFWRU\� RI� D�
VSHFLDO� SRLQW� WKDW� PDNHV� D� UHFWLOLQHDU� PRYHPHQW� LQ� WKH� KRUL]RQWDO� SODQH� ZLWK� D� JLYHQ� SURJUDP�
PRYHPHQW� RI� WKH� UHIHUHQFH� OLQN� RI� WKH� ELRPHFKDQLFDO� V\VWHP�� $Q\� RI� WKH� VHJPHQW� SRLQWV� RI� WKH�
KXPDQ�ERG\�ORFDWHG�RQ�WKH�ORQJLWXGLQDO�D[LV�RI�WKH�GLVWDO�OLQN�LQ�WKH�NLQHPDWLF�FKDLQ�LQ�WKH�PRWRU�
DFWLRQV� RI� WKH� DWKOHWH� FDQ� EH� WDNHQ� DV� D� SDUWLFXODU� SRLQW� �WKH� MRLQW�� WKH� FHQWHU� RI� PDVV� RI� WKH�
VHJPHQW�� KDQG�� IRRW�� 7KH� UHIHUHQFH� �SUR[LPDO�� OLQN� SHUIRUPV� D� URWDWLRQDO�PRWLRQ�� LQ� WKH� LQLWLDO�
IRUPXODWLRQ�RI�WKH�PRWRU�FKDOOHQJH��,W�LV�QHFHVVDU\�WR�EXLOG�D�FKDQJH�LQ�WKH�DUWLFXODU�DQJOH�LQ�WKH�
NLQHPDWLF� SDLU�� VR� WKDW� WKH� VSHFLDO� SRLQW� PRYHV� LQ� D� VWUDLJKW� OLQH�� UHDOL]LQJ� WKH� WUDMHFWRU\� RI�
UHFWLOLQHDU�PRWLRQ��,Q�SXUSRVHIXO�PRYHPHQWV�RI�WKH�SHUVRQ�WR�PRYHPHQWV�RI�WKLV�NLQG��SDUWLFXODUO\�
LQ�FRPEDW�VSRUWV�DUH�YDULHWLHV�RI�SHUFXVVLRQ�� WKH� LPSOHPHQWDWLRQ�RI� WKH�FDSWXUH�RI� WKH�RSSRQHQW��
DWWDFNLQJ�DQG�EORFNLQJ�DFWLRQV��HWF��7KH�SURJUDP�WUDMHFWRU\�RI�WKH�GLVWDO�OLQN�LV�D�IXQFWLRQ�RI�WKH�
PRYHPHQW�RI�WKH�VXSSRUW�OLQN�DQG�FDQ�EH�LPSOHPHQWHG�LQ�WKH�PDWKHPDWLFDO�PRGHO�RI�PRWRU�DFWLRQ�

7KH� SHFXOLDULW\� RI� WKH� VROXWLRQ� RI� WKLV� SUREOHP� LV� WKDW� WKH� LQYHUVH� NLQHPDWLF� PLVVLRQ� RI�
ELRPHFKDQLFV�FDQ�EH� WHFKQRORJLFDOO\� UHDOL]HG�QRW�E\�GHWHUPLQLQJ� WKH�JHQHUDOL]HG�FRRUGLQDWHV�RI�
WKH�REMHFW�RI�PRWLRQ��EXW�E\�FDOFXODWLQJ� WKH�JHQHUDOL]HG�FRRUGLQDWHV�RI� WKH�UHIHUHQFH� OLQN�DQG�E\�
WKH� IXQFWLRQDO� UHODWLRQVKLS� EHWZHHQ� WKH� NLQHPDWLF� VWDWH� RI� WKH� SUR[LPDO� OLQN� DQG� E\� WKH�
FRRUGLQDWLQJ�WKH�WDUJHW�SRLQW�RI�WKH�GLVWDO�OLQN�LQ�WKH�SURFHVV�RI�PRYHPHQW� 7KLV�DSSURDFK�DOORZV�
FDOFXODWLQJ�GLUHFWO\�WKH�FRRUGLQDWHV�RI�WKH�VLQJXODU�SRLQW�RQ�WKH�NQRZQ�JHQHUDOL]HG�FRRUGLQDWHV�RI�
WKH� UHIHUHQFH� OLQN� RI� WKH� ELRPHFKDQLFDO� V\VWHP� E\SDVVLQJ� WKH� SURFHGXUH� IRU� VROYLQJ� WKH� LQYHUVH�
SUREOHP�RI�PRWLRQ�NLQHPDWLFV�

7KH� PDWKHPDWLFDO� DSSDUDWXV� WKDW� V\QWKHVL]HV� WKH� SURJUDP� RI� UHFWLOLQHDU� PRWLRQ� RI� D�
VLQJXODU�SRLQW�LQ�D�NLQHPDWLF�SDLU�LV�LPSOHPHQWHG�LQ�WKH�ODQJXDJH�HQYLURQPHQW�9LVXDO�%DVLF������
WKDW�LV�EDVHG�RQ�WKH�LQWHJUDWHG�GHYHORSPHQW�HQYLURQPHQW�9LVXDO�6WXGLR�([SUHVV������UXQQLQJ�E\�
:LQGRZV��7KHUH�DUH�LOOXVWUDWHG�DQG�QXPHULFDO�H[DPSOHG�WKH�V\QWKHVLV�RI�WKH�WUDMHFWRU\�RI�D�UHFWLOLQHDU
PRWLRQ�RI�D�VLQJXODU�SRLQW�LQ�WKH�FDVH�RI�D�XQLIRUP�URWDWLRQ�RI�WKH�UHIHUHQFH�OLQN�LV�JLYHQ�

.H\ ZRUGV�� VRIWZDUH� PRYHPHQW�� WKH� WUDMHFWRU\� RI� WKH� ELRPHFKDQLFDO� V\VWHP� PRGHOLQJ��
SK\VLFDO�DFWLRQ�

ɋɬɚɬɬɹ�ɧɚɞɿɣɲɥɚ�ɞɨ�ɪɟɞɚɤɰɿʀ������������ɪ�


