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ȂǶǵǶȅǳǿǸǶȃ�ȁǽǾǮǴǻǳǻǶǷ

ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɢɨɦɟɯɚɧɢɤɨ�
ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ�� ɫɜɹɡɚɧɧɨɟ� ɫ�
ɦɟɯɚɧɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� ɉɪɟɞɥɨɠɟɧ�
ɚɥɝɨɪɢɬɦ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɜɢɠɟɧɢɣ� ɱɟɥɨɜɟɤɚ� ɧɚ� ɨɫɧɨɜɟ� ɨɪɢɝɢɧɚɥɶɧɨɝɨ�
ɫɩɨɫɨɛɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɢ�ɰɢɮɪɨɜɨɣ� ɡɚɩɢɫɢ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɩɨɡɵ�ɱɟɥɨɜɟɤɚ�� ɨɬɥɢɱɚɸɳɟɟɫɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜ� ɤɚɱɟɫɬɜɟ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ� ɪɟɚɥɶɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɟɝɨ� ɫɭɫɬɚɜɧɵɯ�
ɞɜɢɠɟɧɢɣ�� ɍɤɚɡɚɧɧɵɣ� ɚɥɝɨɪɢɬɦ� ɪɟɚɥɢɡɭɟɬɫɹ� ɫɩɟɰɢɚɥɶɧɨɣ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɩɪɨɝɪɚɦɦɨɣ��
ɢɫɩɨɥɶɡɭɸɳɟɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ� ɦɨɞɟɥɶ�� ɜɤɥɸɱɚɸɳɭɸ� ɨɞɢɧɧɚɞɰɚɬɶ� ɡɜɟɧɶɟɜ� ɢ�
ɢɦɢɬɢɪɭɸɳɭɸ� ɜɵɩɨɥɧɟɧɢɟ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� Ɉɫɭɳɟɫɬɜɥɟɧɢɟ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�
ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɢɧɬɟɡɚ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɟɞɥɨɠɟɧɧɨɝɨ� ɚɥɝɨɪɢɬɦɚ� ɢ� ɩɪɨɝɪɚɦɦɵ� ɩɨɡɜɨɥɹɟɬ�
ɭɫɬɚɧɚɜɥɢɜɚɬɶ� ɪɨɥɶ� ɞɜɢɠɟɧɢɣ� ɜ� ɫɭɫɬɚɜɚɯ� ɜ� ɞɨɫɬɢɠɟɧɢɢ� ɰɟɥɢ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɢ�
ɜɵɹɜɥɹɬɶ� ɜɚɠɧɟɣɲɢɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɟɝɨ� ɜɧɭɬɪɟɧɧɟɣ� ɫɬɪɭɤɬɭɪɵ�� ɬɚɤɢɟ� ɤɚɤ� ɷɥɟɦɟɧɬɵ�
ɨɫɚɧɤɢ�ɢ�ɭɩɪɚɜɥɹɸɳɢɟ�ɞɜɢɠɟɧɢɹ��ɹɜɥɹɸɳɢɟɫɹ�ɨɛɴɟɤɬɨɦ�ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɩɪɢ�
ɨɫɜɨɟɧɢɢ�ɢɫɩɨɥɧɟɧɢɹ�ɭɩɪɚɠɧɟɧɢɹ�ɢ�ɪɚɡɜɢɬɢɢ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɤɚɱɟɫɬɜ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ��ɮɢɡɢɱɟɫɤɨɟ� ɭɩɪɚɠɧɟɧɢɟ�� ɩɨɡɚ�� ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɢ� ɫɢɧɬɟɡ��
ɦɧɨɝɨɡɜɟɧɧɚɹ�ɦɨɞɟɥɶ��ɷɥɟɦɟɧɬɵ�ɨɫɚɧɤɢ��ɭɩɪɚɜɥɹɸɳɢɟ�ɞɜɢɠɟɧɢɹ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ�� ɉɪɨɛɥɟɦɚ� ɨɫɜɨɟɧɢɹ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɢɫɩɨɥɧɟɧɢɹ� ɮɢɡɢɱɟɫɤɨɝɨ�
ɭɩɪɚɠɧɟɧɢɹ��ɚ�ɬɚɤɠɟ�ɪɚɡɜɢɬɢɹ�ɧɟɨɛɯɨɞɢɦɵɯ�ɞɥɹ�ɟɝɨ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɫɩɟɰɢɚɥɶɧɵɯ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɤɚɱɟɫɬɜ�±
ɫɢɥɵ�� ɝɢɛɤɨɫɬɢ�� ɫɤɨɪɨɫɬɢ�� ɧɚ� ɧɚɲ� ɜɡɝɥɹɞ�� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɦɟɪɟ� ɨɛɭɫɥɨɜɥɟɧɚ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�
ɬɪɚɞɢɰɢɨɧɧɨɝɨ�ɩɨɧɢɦɚɧɢɹ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ�ɢ�
ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɚɯ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɨɛɭɱɟɧɢɟɦ� ɢ� ɪɚɡɜɢɬɢɟɦ�
ɞɜɢɝɚɬɟɥɶɧɵɯ�ɤɚɱɟɫɬɜ�

Ɂɞɟɫɶ�ɢɦɟɸɬɫɹ�ɞɜɚ�ɨɫɧɨɜɧɵɯ�ɚɫɩɟɤɬɚ��ɉɟɪɜɵɣ�ɫɜɹɡɚɧ�ɫ�ɦɧɨɠɟɫɬɜɨɦ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɜɵɩɨɥɧɹɟɦɵɯ�
ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ�� ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ� ɜ� ɨɛɪɚɡɰɨɜɨɦ� ɢɫɩɨɥɧɟɧɢɢ�� Ɍɚɤ�� ɟɫɥɢ� ɭɱɢɬɵɜɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɡɵ� >�@�� ɬɨ� ɞɚɠɟ� ɩɪɢ� ɩɥɨɫɤɨɦ� ɞɜɢɠɟɧɢɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɨɛɭɱɟɧɢɹ� ɜɨɡɧɢɤɚɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɤɨɩɢɪɨɜɚɧɢɹ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɨɤɨɥɨ� ��� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ�� Ɉɬɫɭɬɫɬɜɢɟ� ɧɚɭɱɧɨ�
ɨɛɨɫɧɨɜɚɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɪɟɠɢɦɟ�ɪɚɛɨɬɵ�ɦɵɲɰ�ɜ�ɯɨɞɟ� ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ� �ɩɪɟɨɞɨɥɟɜɚɸɳɢɣ�ɢɥɢ�
ɭɫɬɭɩɚɸɳɢɣ�ɪɟɠɢɦ���ɨ�ɫɬɟɩɟɧɢ�ɜɥɢɹɧɢɹ�ɬɟɯ�ɢɥɢ�ɢɧɵɯ�ɞɜɢɠɟɧɢɣ�ɧɚ�ɪɟɡɭɥɶɬɚɬ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ�
ɩɪɢɜɨɞɢɬ�ɤ�ɫɥɟɩɨɦɭ�ɤɨɩɢɪɨɜɚɧɢɸ�ɜɫɟɯ�ɜɢɞɢɦɵɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ��ɱɬɨ�ɨɱɟɜɢɞɧɨ��
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɟɫɶɦɚ�ɫɥɨɠɧɨɣ�ɡɚɞɚɱɟɣ�

Ⱦɪɭɝɨɣ� ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ� ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ� ɪɚɡɥɢɱɢɟ� ɫɢɫɬɟɦ� ɨɬɫɱɟɬɚ�� ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɵɯ�
ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ� ɢɡɭɱɚɟɦɨɟ� ɞɜɢɝɚɬɟɥɶɧɨɟ� ɞɟɣɫɬɜɢɟ� ɜɨ� ɜɪɟɦɹ� ɟɝɨ� ɞɟɦɨɧɫɬɪɚɰɢɢ� ɢ� ɩɪɢ� ɩɨɩɵɬɤɚɯ�
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ��ȼ�ɩɟɪɜɨɦ�ɫɥɭɱɚɟ�ɞɜɢɠɟɧɢɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�ɫɢɫɬɟɦɟ�ɨɬɫɱɟɬɚ��ɤɨɬɨɪɭɸ�
ɦɨɠɧɨ� ɜ� ɩɟɪɜɨɦ� ɩɪɢɛɥɢɠɟɧɢɢ� ɫɱɢɬɚɬɶ� ɢɧɟɪɰɢɚɥɶɧɨɣ�� ɗɬɨ� ± ɩɨɜɟɪɯɧɨɫɬɶ� ɛɟɝɨɜɨɣ� ɞɨɪɨɠɤɢ�� ɫɬɟɧɵ�
ɫɩɨɪɬɢɜɧɨɝɨ� ɡɚɥɚ� ɢ� ɬ� ɞ�� ɉɪɢ� ɩɨɩɵɬɤɚɯ� ɠɟ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɩɪɨɫɦɨɬɪɟɧɧɨɝɨ�
ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� ɨɛɭɱɚɸɳɢɣɫɹ� ɧɟ� ɜɢɞɢɬ� ɫɟɛɹ� ɫɨ� ɫɬɨɪɨɧɵ� ɢ� ɱɚɳɟ� ɜɫɟɝɨ� ɫɢɫɬɟɦɨɣ� ɨɬɫɱɟɬɚ� ɞɥɹ�
ɧɟɝɨ�ɹɜɥɹɟɬɫɹ�ɟɝɨ�ɫɨɛɫɬɜɟɧɧɨɟ�ɬɟɥɨ��ɗɬɚ�ɫɢɫɬɟɦɚ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɢɧɟɪɰɢɚɥɶɧɨɣ�ɢ�ɞɜɢɠɟɧɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɟ�
ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ�ɫɨɜɟɪɲɟɧɧɨ�ɧɟ�ɬɚɤ��ɤɚɤ�ɩɪɢ�ɧɚɛɥɸɞɟɧɢɢ�ɫɨ�ɫɬɨɪɨɧɵ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɨɫɜɨɟɧɢɟ� ɞɟɣɫɬɜɢɹ� ɜɟɞɟɬɫɹ� ɬɪɚɞɢɰɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ� ©ɩɪɨɛ� ɢ� ɨɲɢɛɨɤª�� ɱɬɨ�� ɤɚɤ�
ɩɨɤɚɡɵɜɚɸɬ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ�ɪɚɛɨɬɵ�ɜ�ɞɚɧɧɨɣ�ɨɛɥɚɫɬɢ�>�±�@��ɧɟ�ɜɫɟɝɞɚ�ɹɜɥɹɟɬɫɹ�ɷɮɮɟɤɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�

Ʌɸɛɨɟ�ɞɜɢɝɚɬɟɥɶɧɨɟ�ɞɟɣɫɬɜɢɟ��ɫɜɹɡɚɧɧɨɟ�ɫ�ɩɟɪɟɦɟɳɟɧɢɟɦ�ɬɟɥɚ�ɤɚɤ�ɰɟɥɨɝɨ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɦɨɠɧɨ�
ɩɪɟɞɫɬɚɜɢɬɶ� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ� ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɩɨɡɵ�� ɜɤɥɸɱɚɸɳɢɯ� ɬɚɤɢɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ�
ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�� ɤɚɤ� ɷɥɟɦɟɧɬɵ�ɨɫɚɧɤɢ�ɢ� ɭɩɪɚɜɥɹɸɳɢɟ� ɞɜɢɠɟɧɢɹ�ɜ� ɫɭɫɬɚɜɚɯ� >�@��ɗɬɨ�ɠɟ�ɦɨɠɧɨ�
ɨɬɦɟɬɢɬɶ� ɢ� ɞɥɹ� ɭɩɪɚɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɮɢɡɢɱɟɫɤɢɯ� ɤɚɱɟɫɬɜ� ɢ� ɜ� ɱɚɫɬɧɨɫɬɢ� ɜ� ɨɬɧɨɲɟɧɢɢ�
ɫɩɟɰɢɚɥɶɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɭɩɪɚɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɫɢɥɨɜɵɯ� ɫɩɨɫɨɛɧɨɫɬɟɣ��
ȼɚɠɧɨ� ɬɚɤɠɟ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɛɟɡ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɮɭɧɤɰɢɢ� ɫɭɫɬɚɜɨɜ�� ɛɟɡ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɩɟɰɢɮɢɤɢ� ɪɚɛɨɬɵ�
ɦɵɲɟɱɧɵɯ� ɝɪɭɩɩ�� ɛɟɡ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɝɥɚɜɧɵɯ� ɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɭɩɪɚɜɥɹɸɳɢɯ� ɞɜɢɠɟɧɢɣ� ɬɪɟɧɢɪɨɜɤɚ�
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���

ɫɜɨɞɢɬɫɹ� ɤ� ɜɵɩɨɥɧɟɧɢɸ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ� ɞɜɢɠɟɧɢɣ� ɜ� ɨɬɹɝɨɳɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ�� Ɍɚɤɚɹ� ɨɛɫɬɚɧɨɜɤɚ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɢɡɦɟɧɹɟɬ�ɫɩɟɰɢɮɢɤɭ�ɪɚɛɨɬɵ�ɫɭɫɬɚɜɨɜ�ɢ�ɱɚɫɬɨ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɪɟɠɢɦɭ��ɢɦɟɸɳɟɦɭ�ɦɟɫɬɨ�
ɩɪɢ� ɪɟɚɥɶɧɨɦ� ɢɫɩɨɥɧɟɧɢɢ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɬɚɤɢɯ� ɞɜɢɠɟɧɢɣ� ɩɪɨɛɥɟɦɚɬɢɱɧɨ�
ɨɛɟɫɩɟɱɢɬɶ� ɩɪɢɧɰɢɩ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɫɨɨɬɜɟɬɫɬɜɢɹ�� ɭɫɬɚɧɨɜɥɟɧɧɵɣ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɫɧɨɜɵ� ɩɨɫɬɪɨɟɧɢɹ�
ɫɩɟɰɢɚɥɶɧɵɯ�ɭɩɪɚɠɧɟɧɢɣ�>�@�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɱɬɨɛɵ� ɭɫɩɟɲɧɨ� ɨɛɭɱɚɬɶ� ɮɢɡɢɱɟɫɤɨɦɭ� ɭɩɪɚɠɧɟɧɢɸ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ� ɟɝɨ�
ɢɫɩɨɥɧɟɧɢɟ�� ɧɟɨɛɯɨɞɢɦɨ� ɭɫɬɚɧɨɜɢɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɤɚɤ� ɢɦɟɧɧɨ�ɢɡɦɟɧɹɟɬɫɹ�ɩɨɡɚ� ɱɟɥɨɜɟɤɚ� ɧɨ� ɢ� ɨɩɪɟɞɟɥɢɬɶ�
ɪɨɥɶ� ɤɚɠɞɨɝɨ� ɫɭɫɬɚɜɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɜ� ɞɨɫɬɢɠɟɧɢɢ� ɰɟɥɢ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ�� ȼɨɡɦɨɠɧɨɫɬɶ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɩɨɡɵ�ɱɟɥɨɜɟɤɚ�ɩɨɡɜɨɥɹɟɬ�ɩɪɨɞɜɢɝɚɬɶɫɹ�ɩɨ�ɩɭɬɢ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɪɨɥɢ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�ɩɪɢ�
ɜɵɩɨɥɧɟɧɢɢ�ɤɨɧɤɪɟɬɧɨɝɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�� ɜɵɹɜɥɟɧɢɹ�ɨɫɧɨɜɧɵɯ�ɟɝɨ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ± ɷɥɟɦɟɧɬɨɜ�
ɨɫɚɧɤɢ�ɢ�ɭɩɪɚɜɥɹɸɳɢɯ�ɞɜɢɠɟɧɢɣ��ɜɵɞɟɥɹɹ�ɢɡ�ɧɢɯ�ɝɥɚɜɧɵɟ�ɢ�ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ��Ɍɚɤɢɟ�ɜɨɩɪɨɫɵ�ɩɨɡɜɨɥɹɟɬ�
ɪɟɲɚɬɶ�ɫɢɫɬɟɦɚ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�ɮɢɡɢɱɟɫɤɢɯ�ɭɩɪɚɠɧɟɧɢɣ�

ɐɟɥɶ�ɪɚɛɨɬɵ��ȼ�ɫɬɚɬɶɟ�ɢɡɥɚɝɚɸɬɫɹ�ɦɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɹ��ɫɜɹɡɚɧɧɨɝɨ�ɫ�ɩɨɫɬɪɨɟɧɢɟɦ�ɚɥɝɨɪɢɬɦɚ�
ɢ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ�ɩɪɨɰɟɫɫɚ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ�

Ɂɚɞɚɱɢ�ɪɚɛɨɬɵ
�� ɉɨɫɬɪɨɢɬɶ� ɚɥɝɨɪɢɬɦ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɢɧɬɟɡɚ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� ɧɚ�

ɨɫɧɨɜɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ�ɢɡɦɟɧɟɧɢɹ�ɩɨɡɵ�ɜɨ�ɜɪɟɦɹ�ɟɝɨ�ɜɵɩɨɥɧɟɧɢɹ�
�� Ɋɚɡɪɚɛɨɬɚɬɶ� ɤɨɦɩɶɸɬɟɪɧɭɸ� ɩɪɨɝɪɚɦɦɭ� ɫɢɧɬɟɡɚ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ�

ɞɜɢɠɟɧɢɣ�ɫɩɨɪɬɫɦɟɧɚ��ɧɚɯɨɞɹɳɟɝɨɫɹ�ɜ�ɤɨɧɬɚɤɬɟ�ɫ�ɬɜɟɪɞɨɣ�ɨɩɨɪɨɣ�
�� ɉɨɤɚɡɚɬɶ�ɩɟɪɫɩɟɤɬɢɜɭ�ɞɚɥɶɧɟɣɲɟɝɨ�ɪɚɡɜɢɬɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɰɢɮɪɨɜɨɣ�ɪɟɝɢɫɬɪɚɰɢɢ�ɩɨɡɵ�ɱɟɥɨɜɟɤɚ��

ɤɚɤ�ɨɫɧɨɜɵ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�ɜɵɩɨɥɧɟɧɢɹ�ɮɢɡɢɱɟɫɤɢɯ�ɭɩɪɚɠɧɟɧɢɣ�
ɂɡɥɨɠɟɧɢɟ�ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ɇɚ�ɧɚɱɚɥɶɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɞɚɧɧɨɝɨ�ɩɨɞɯɨɞɚ�

ɨɩɪɟɞɟɥɟɧɢɟ� ɪɨɥɢ ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɬɪɟɛɨɜɚɥɨ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɢɫɤɭɫɫɬɜɚ�� ɡɚɤɥɸɱɚɸɳɟɝɨɫɹ� ɜ�
ɨɛɨɛɳɟɧɢɢ� ɞɜɢɠɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɨɫɬɵɯ� ɦɚɬɟɪɢɚɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ�� ɧɚɩɪɢɦɟɪ�� ɦɚɬɟɪɢɚɥɶɧɵɯ� ɬɨɱɟɤ��
ɢɦɢɬɢɪɭɸɳɢɯ� ɡɜɟɧɶɹ� ɬɟɥɚ� ɱɟɥɨɜɟɤɚ� >�@�� ɋ� ɪɚɡɜɢɬɢɟɦ� ɤɨɦɩɶɸɬɟɪɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɬɚɤɢɟ� ɜɨɩɪɨɫɵ� ɦɨɝɭɬ�
ɛɵɬɶ� ɪɟɲɟɧɵ� ɜ� ɪɚɦɤɚɯ� ɛɨɥɟɟ� ɫɥɨɠɧɵɯ� ɦɟɯɚɧɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ�� ɜ� ɤɨɬɨɪɵɯ� ɬɟɥɨ� ɱɟɥɨɜɟɤɚ�
ɢɦɢɬɢɪɭɟɬɫɹ� ɦɧɨɝɨɡɜɟɧɧɨɣ� ɫɢɫɬɟɦɨɣ� ɫ� ɦɚɫɫ�ɢɧɟɪɰɢɨɧɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�
ɞɚɧɧɵɦ�ɬɟɥɚ�ɱɟɥɨɜɟɤɚ�± ɢɫɩɨɥɧɢɬɟɥɹ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ�>�@�

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ�ɧɚɦɢ�ɫɢɫɬɟɦɚ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ�
ɫɨɫɬɨɢɬ�ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɨɫɧɨɜɧɵɯ�ɷɬɚɩɨɜ�

± ɮɢɤɫɚɰɢɹ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɫ�ɩɨɦɨɳɶɸ�ɫɤɨɪɨɫɬɧɨɣ�ɜɢɞɟɨɚɩɩɚɪɚɬɭɪɵ�
± ɪɚɡɛɢɟɧɢɟ� ɟɝɨ� ɧɚ� ɮɚɡɵ� ɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɰɟɥɢ� ɤɚɠɞɨɣ� ɢɡ� ɮɚɡ� �ɜ ɛɨɥɶɲɢɧɫɬɜɟ� ɞɜɢɝɚɬɟɥɶɧɵɯ�

ɞɟɣɫɬɜɢɣ�ɷɬɨ�ɩɪɨɝɪɚɦɦɚ�ɦɟɫɬɚ�ɢ�ɩɪɨɝɪɚɦɦɚ�ɨɪɢɟɧɬɚɰɢɢ��
± ɨɩɪɟɞɟɥɟɧɢɟ�ɢ�ɮɨɪɦɚɥɢɡɚɰɢɹ�ɡɚɤɨɧɚ�ɢɡɦɟɧɟɧɢɹ�ɩɨɡɵ�ɩɪɢ�ɟɝɨ�ɜɵɩɨɥɧɟɧɢɢ�
± ɜɜɟɞɟɧɢɟ�ɩɨɥɭɱɟɧɧɨɝɨ�ɡɚɤɨɧɚ�ɜ�ɭɪɚɜɧɟɧɢɹ��ɜɵɪɚɠɚɸɳɢɟ�ɡɚɤɨɧ�ɞɜɢɠɟɧɢɹ�ɦɨɞɟɥɢ�
± ɤɨɦɩɶɸɬɟɪɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɜɟɞɟɧɢɹ�ɦɨɞɟɥɢ�ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɪɚɡɥɢɱɧɵɯ�ɜɚɪɢɚɰɢɣ�ɜ�ɩɚɪɚɦɟɬɪɵ�

ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ��
ɉɟɪɜɵɟ� ɞɜɚ� ɢɡ� ɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɷɬɚɩɨɜ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɢɧɬɟɡɚ� ɮɢɡɢɱɟɫɤɨɝɨ�

ɭɩɪɚɠɧɟɧɢɹ�ɧɟ�ɢɦɟɸɬ�ɩɪɹɦɨɝɨ�ɨɬɧɨɲɟɧɢɹ�ɤ�ɬɟɦɚɬɢɤɟ�ɪɚɡɜɢɜɚɟɦɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ��ɩɨɷɬɨɦɭ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɢɯ� ɨɝɪɚɧɢɱɢɦɫɹ� ɡɚɦɟɱɚɧɢɹɦɢ� ɨɛɳɟɝɨ� ɯɚɪɚɤɬɟɪɚ�� Ɍɚɤ�� ɮɢɤɫɚɰɢɹ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɦɨɠɟɬ� ɛɵɬɶ�
ɨɫɭɳɟɫɬɜɥɟɧɚ�ɥɸɛɨɣ�ɡɚɩɢɫɵɜɚɸɳɟɣ�ɚɩɩɚɪɚɬɭɪɨɣ�ɫ�ɩɨɞɯɨɞɹɳɟɣ�ɪɚɡɪɟɲɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɢ�ɱɚɫɬɨɬɨɣ�
ɫɴɟɦɤɢ�� ɚɞɟɤɜɚɬɧɨɣ� ɜɪɟɦɟɧɢ� ɜɵɩɨɥɧɹɟɦɨɝɨ� ɞɜɢɠɟɧɢɹ�� ȼ� ɱɚɫɬɧɨɫɬɢ�� ɜ� ɯɨɞɟ� ɫɩɟɰɢɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɧɚɦɢ�ɛɵɥɚ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɤɚɦɟɪɚ�ɦɚɪɤɢ�&DVLR (;�)��>��@�ɫ�ɱɚɫɬɨɬɨɣ�ɫɴɟɦɤɢ����±�����ɤɚɞɪɨɜ�ɜ�ɫɟɤɭɧɞɭ�

ȿɫɬɟɫɬɜɟɧɧɨ�� ɢɦɟɸɬɫɹ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ� ɤɚɦɟɪɵ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɩɨɪɬɢɜɧɵɯ� ɞɜɢɠɟɧɢɣ�� ɚ�
ɬɚɤɠɟ� ɰɟɥɵɟ� ɤɨɦɩɥɟɤɫɵ�� ɜɤɥɸɱɚɸɳɢɟ� ɧɟ� ɬɨɥɶɤɨ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɭɸ� ɜɢɞɟɨɡɚɩɢɫɶ�� ɧɨ� ɢ� ɫɩɟɰɢɚɥɶɧɵɟ�
ɦɚɪɤɟɪɵ��ɮɢɤɫɢɪɭɸɳɢɟ�ɩɨɥɨɠɟɧɢɟ�ɤɥɸɱɟɜɵɯ�ɬɨɱɟɤ�ɬɟɥɚ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɂɧɮɨɪɦɚɰɢɹ�ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ�ɜ�
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ� ɢɥɢ� ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ� ɪɟɠɢɦɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ� ɤɨɦɩɶɸɬɟɪɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ�>��� ��@�

Ɉɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɫɢɧɬɟɡɚ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ�� ɧɚ� ɧɚɲ�
ɜɡɝɥɹɞ�� ɹɜɥɹɟɬɫɹ� ɩɨɧɢɦɚɧɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɢɫɩɨɥɧɟɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɤɚɤ� ɫɨɜɨɤɭɩɧɨɫɬɢ�
ɫɨɫɬɚɜɥɹɸɳɢɯ� ɟɝɨ� ɜɧɭɬɪɟɧɧɟɣ� ɫɬɪɭɤɬɭɪɵ� ± ɷɥɟɦɟɧɬɨɜ� ɨɫɚɧɤɢ� ɢ� ɭɩɪɚɜɥɹɸɳɢɯ� ɞɜɢɠɟɧɢɣ� ɜ� ɫɭɫɬɚɜɚɯ��
ɉɨɷɬɨɦɭ�ɡɞɟɫɶ�ɜɚɠɧɚ�ɧɟ�ɫɬɨɥɶɤɨ�ɬɨɱɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ�ɧɟɨɛɯɨɞɢɦɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɪɟɚɥɶɧɨɝɨ�ɞɜɢɠɟɧɢɹ��
ɫɤɨɥɶɤɨ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɩɨɫɬɪɨɟɧɢɹ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� ɜ� ɜɢɞɟ� ɦɨɞɟɥɢ� ɧɚ� ɨɫɧɨɜɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɛɴɟɤɬɢɜɧɵɯ�ɡɚɤɨɧɨɜ�ɦɟɯɚɧɢɤɢ�

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ�
ɞɜɟ�ɜɨɡɦɨɠɧɨɫɬɢ��ɗɬɨ�± ɮɨɪɦɚɥɶɧɨɟ��ɤɨɦɩɶɸɬɟɪɧɨɟ��ɩɨɫɬɪɨɟɧɢɟ�ɞɜɢɠɟɧɢɹ��ɫɯɨɞɧɨɝɨ�ɩɨ�ɫɜɨɟɣ�ɫɬɪɭɤɬɭɪɟ�
ɫ� ɢɡɭɱɚɟɦɵɦ� ɮɢɡɢɱɟɫɤɢɦ� ɭɩɪɚɠɧɟɧɢɟɦ�� ɢ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɭɬɟɦ� ɜɚɪɶɢɪɨɜɚɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɫɭɫɬɚɜɧɵɯ�
ɞɜɢɠɟɧɢɣ�� ɧɚɱɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ�� ɚ� ɬɚɤɠɟ� ɩɚɪɚɦɟɬɪɨɜ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɤ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�
ɡɜɟɧɶɟɜ� ɢɫɩɨɥɶɡɭɟɦɨɣ� ɦɨɞɟɥɢ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɬɚɤɠɟ�� ɱɬɨ� ɦɚɫɫ�ɢɧɟɪɰɢɨɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɬɟɥɚ�
ɤɨɧɤɪɟɬɧɨɝɨ� ɢɫɩɨɥɧɢɬɟɥɹ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɭɫɪɟɞɧɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ�� ɭɠɟ�

Ре
по
зи
то
ри
й 
БГ
УФ
К



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

ɩɪɟɞɩɨɥɚɝɚɸɳɢɟ�ɨɩɪɟɞɟɥɟɧɧɭɸ�ɧɟɬɨɱɧɨɫɬɶ��ɉɨɷɬɨɦɭ�ɜ�ɯɨɞɟ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�ɜ�
ɧɚɲɟɦ� ɩɨɧɢɦɚɧɢɢ� ɧɟɤɨɬɨɪɵɟ� ɧɟɬɨɱɧɨɫɬɢ� ɜɢɞɟɨɮɢɤɫɚɰɢɢ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɧɟ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ�
ɫɭɳɟɫɬɜɟɧɧɨɣ�ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɛɪɚɛɨɬɤɚ� ɢɡɨɛɪɚɠɟɧɢɹ� ɜ� ɯɨɞɟ� ɪɚɡɜɢɜɚɟɦɨɝɨ� ɩɨɞɯɨɞɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɬɚɤɠɟ�
ɩɪɨɢɡɜɟɞɟɧɚ�ɤɚɤ�ɩɪɨɫɬɵɦɢ�� ɬɚɤ�ɢ� ɛɨɥɟɟ� ɩɪɨɞɜɢɧɭɬɵɦɢ�ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɨɬɧɨɲɟɧɢɢ�ɦɟɬɨɞɚɦɢ��Ɂɞɟɫɶ�
ɜɚɠɧɨ� ɭɱɚɫɬɢɟ� ɩɟɞɚɝɨɝɚ�ɫɩɟɰɢɚɥɢɫɬɚ� ɩɨ� ɢɫɫɥɟɞɭɟɦɨɦɭ� ɭɩɪɚɠɧɟɧɢɸ�� ɋ� ɟɝɨ� ɩɨɦɨɳɶɸ� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�
ɝɪɚɧɢɰɵ� ɮɚɡ� ɢ� ɰɟɥɢ� ɤɚɠɞɨɣ� ɢɡ� ɧɢɯ�� Ⱥɧɚɥɨɝɢɱɧɵɟ� ɡɚɞɚɱɢ� ɭɠɟ� ɪɟɲɚɸɬɫɹ�� ɚ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ��
ɧɚɩɪɢɦɟɪ�� ɜ� ɭɱɟɛɧɨɦ� ɩɪɨɰɟɫɫɟ� ɩɨ� ɛɢɨɦɟɯɚɧɢɤɟ� ± ɩɪɟɞɦɟɬɟ�� ɩɪɟɩɨɞɚɜɚɟɦɨɦ� ɜ� Ȼɟɥɨɪɭɫɫɤɨɦ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ�ɭɧɢɜɟɪɫɢɬɟɬɟ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɵ >��@�

ȼ ɪɟɡɭɥɶɬɚɬɟ� ɪɟɚɥɢɡɚɰɢɢ� ɩɟɪɜɵɯ� ɬɪɟɯ� ɢɡ� ɩɪɢɜɟɞɟɧɧɵɯ� ɜɵɲɟ� ɷɬɚɩɨɜ� ɭ� ɢɫɫɥɟɞɨɜɚɬɟɥɹ� ɩɨɹɜɥɹɟɬɫɹ�
ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɮɚɡɚɯ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɢɯ� ɰɟɥɹɯ� ɢ� ɨ� ɡɚɤɨɧɟ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɜ� ɤɚɠɞɨɣ� ɢɡ� ɧɢɯ��
Ⱦɚɥɶɧɟɣɲɟɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɜɵɹɫɧɟɧɢɟɦ� ɪɨɥɢ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɜ� ɯɨɞɟ�
ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�ɮɚɡ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ�

Ɏɨɪɦɚɥɢɡɚɰɢɹ� ɡɚɤɨɧɚ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɜɪɟɦɟɧɢ�
ɫɭɫɬɚɜɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɢ� ɚɦɩɥɢɬɭɞɟ� ɟɝɨ� ɜɵɩɨɥɧɟɧɢɹ� ɫɬɪɨɢɬɫɹ� ɦɚɬɪɢɰɚ� ɩɟɪɟɦɟɧɧɨɣ� ɩɨɡɵ�� ɩɚɪɚɦɟɬɪɵ�
ɤɨɬɨɪɨɣ� ɹɜɥɹɸɬɫɹ� ɫɪɟɞɫɬɜɚɦɢ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɞɜɢɠɟɧɢɟ� ɦɨɞɟɥɢ�� Ɂɞɟɫɶ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɨ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɟ�ɝɚɪɦɨɧɢɱɟɫɤɨɟ�ɩɪɢɛɥɢɠɟɧɢɟ�ɡɚɤɨɧɚ�ɢɡɦɟɧɟɧɢɹ�ɫɭɫɬɚɜɧɨɝɨ�ɭɝɥɚ�ɫ�ɬɟɱɟɧɢɟɦ�ɜɪɟɦɟɧɢ�

ĳLMN  ��ĳ
ɤ
LMN ��ĳ

ɧ
LMN������± �ĳ

ɤ
LMN ��ĳ

ɧ
LMN��ɫɨV �ʌW ��ĲLMN������ ���

ɝɞɟ�ĳLMN ± ɫɭɫɬɚɜɧɨɣ�ɭɝɨɥ� ĳ
ɤ
LMN ± ɤɨɧɟɱɧɨɟ�ɡɧɚɱɟɧɢɟ�ɫɭɫɬɚɜɧɨɝɨ�ɭɝɥɚ� ĳ

ɧ
LMN ± ɧɚɱɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɫɭɫɬɚɜɧɨɝɨ�

ɭɝɥɚ� ĲLMN ± ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɫɭɫɬɚɜɧɨɝɨ�ɞɜɢɠɟɧɢɹ�

Ɍɚɤɨɟ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ� ɡɚɜɢɫɢɦɨɫɬɢ� ɫɭɫɬɚɜɧɵɯ� ɭɝɥɨɜ� ɨɬ� ɜɪɟɦɟɧɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɩɥɚɜɧɨɦɭ�
ɧɚɪɚɫɬɚɧɢɸ� ɢ� ɩɥɚɜɧɨɦɭ� ɭɛɵɜɚɧɢɸ� ɢɯ� ɭɝɥɨɜɵɯ� ɫɤɨɪɨɫɬɟɣ�� ɂɧɞɟɤɫɵ� ɜ� ɩɪɢɜɟɞɟɧɧɨɦ� ɜɵɪɚɠɟɧɢɢ� ɫɥɟɜɚ�
ɧɚɩɪɚɜɨ�ɨɛɨɡɧɚɱɚɸɬ�ɧɨɦɟɪ�ɛɢɨɤɢɧɟɦɚɬɢɱɟɫɤɨɣ�ɰɟɩɢ��ɫɭɫɬɚɜ�ɧɚ�ɷɬɨɣ�ɰɟɩɢ�ɢ�ɬɢɩ�ɫɭɫɬɚɜɧɨɝɨ�ɞɜɢɠɟɧɢɹ��ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɬɚɤɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɜɫɟ� ɢɧɬɟɪɟɫɭɸɳɢɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɹ� ɫɭɫɬɚɜɧɵɟ� ɭɝɥɵ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ� ɜ�
ɜɢɞɟ�ɦɚɬɪɢɰɵ��ɤɚɠɞɚɹ�ɹɱɟɣɤɚ�ɤɨɬɨɪɨɣ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɡɧɚɱɟɧɢɟ�ɤɨɧɤɪɟɬɧɨɝɨ�ɫɭɫɬɚɜɧɨɝɨ�ɭɝɥɚ�ɜ�ɜɢɞɟ�
ɮɭɧɤɰɢɢ� ɜɪɟɦɟɧɢ�� Ⱦɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɩɨɫɥɟɞɭɸɳɢɯ� ɷɬɚɩɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɟɨɛɯɨɞɢɦɨ� ɩɨɞɫɬɚɜɢɬɶ�
ɞɚɧɧɵɟ�ɨɛ�ɢɡɦɟɧɟɧɢɢ�ɩɨɡɵ�ɜ�ɭɪɚɜɧɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɦɨɞɟɥɢ�ɬɟɥɚ�ɱɟɥɨɜɟɤɚ�ɞɥɹ�ɢɫɫɥɟɞɭɟɦɨɣ�ɫɢɬɭɚɰɢɢ�

ȼ� ɯɨɞɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɬɟɥɨ� ɱɟɥɨɜɟɤɚ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɜ� ɜɢɞɟ� ɦɧɨɝɨɡɜɟɧɧɨɣ� ɪɵɱɚɠɧɨ�
ɲɚɪɧɢɪɧɨɣ� ɫɢɫɬɟɦɵ�� ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɩɹɬɢ� ɛɢɨɤɢɧɟɦɚɬɢɱɟɫɤɢɯ� ɰɟɩɟɣ�� ɡɜɟɧɶɹ� ɤɨɬɨɪɵɯ� ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ�
ɬɜɟɪɞɵɦɢ�ɰɢɥɢɧɞɪɚɦɢ��ɚ�ɫɭɫɬɚɜɵ�± ɢɞɟɚɥɶɧɵɟ�ɫɮɟɪɢɱɟɫɤɢɟ�ɲɚɪɧɢɪɵ��ɪɢɫɭɧɨɤ�����ɞɨɩɭɫɤɚɸɳɢɟ�ɜɵɩɨɥ�
ɧɟɧɢɟ�ɬɪɟɯ�ɨɫɧɨɜɧɵɯ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�± ɰɢɪɤɭɦɞɭɤɰɢɣ��ɫɝɢɛɚɬɟɥɶɧɨ�ɪɚɡɝɢɛɚɬɟɥɶɧɵɯ�ɢ�ɪɨɬɚɰɢɣ�

Ɂɚɤɨɧ� ɞɜɢɠɟɧɢɹ� ɬɚɤɨɣ� ɦɨɞɟɥɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧ� ɜ� ɜɢɞɟ� ɫɢɫɬɟɦɵ� ɢɡ� ɞɜɭɯ� ɜɟɤɬɨɪɧɵɯ�
ɭɪɚɜɧɟɧɢɣ�� ɜɵɪɚɠɚɸɳɢɯ� ɡɚɤɨɧɵ� ɞɢɧɚɦɢɤɢ� ɞɥɹ� ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ� ɢ� ɜɪɚɳɚɬɟɥɶɧɨɝɨ� ɞɜɢɠɟɧɢɣ� ɬɟɥɚ�
ɱɟɥɨɜɟɤɚ��




ɫ ɜɧ ɟɲU ) ¦ ����



 ɜ ɧ ɟɲ/ 0 ¦ ����

ɝɞɟ�
F
U ± ɪɚɞɢɭɫ�ɜɟɤɬɨɪ�ɈɐɆ�ɬɟɥɚ� ɜɧ ɟɲ) ± ɜɧɟɲɧɢɟ�ɫɢɥɵ� / ± ɦɨɦɟɧɬ�ɢɦɩɭɥɶɫɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɈɐɆ�

ɜɧ ɟɲ0 ± ɜɧɟɲɧɢɟ�ɦɨɦɟɧɬɵ�ɫɢɥ�

ȼ� ɫɥɭɱɚɟ� ɛɟɡɨɩɨɪɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�� ɢɦɟɸɳɟɝɨ� ɦɟɫɬɨ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ� ɜɨ�
ɜɪɟɦɹ� ɮɚɡɵ� ɩɨɥɟɬɚ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɭɱɟɬɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɜɨɡɞɭɯɚ�� ɱɬɨ� ɱɚɫɬɨ� ɛɵɜɚɟɬ� ɨɩɪɚɜɞɚɧɧɵɦ� ɩɪɢ�
ɜɵɩɨɥɧɟɧɢɢ� ɭɩɪɚɠɧɟɧɢɣ� ɢɡ� ɚɪɫɟɧɚɥɚ� ɫɩɨɪɬɢɜɧɨɣ� ɝɢɦɧɚɫɬɢɤɢ� ɢɥɢ� ɚɤɪɨɛɚɬɢɤɢ�� ɤ� ɜɧɟɲɧɢɦ� ɫɢɥɚɦ�
ɨɬɧɨɫɢɬɫɹ�ɫɢɥɚ�ɬɹɠɟɫɬɢ��Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬ�ɬɪɚɟɤɬɨɪɢɸ�ɈɐɆ��ȼ�ɬɚɤɨɣ�ɫɢɬɭɚɰɢɢ�ɭɤɚɡɚɧɧɚɹ�ɫɢɥɚ�ɧɟ�ɨɛɪɚɡɭɟɬ�
ɦɨɦɟɧɬɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɈɐɆ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɦɨɦɟɧɬ� ɢɦɩɭɥɶɫɚ� ɨɫɬɚɟɬɫɹ� ɜɟɥɢɱɢɧɨɣ� ɩɨɫɬɨɹɧɧɨɣ�
�ɜɵɩɨɥɧɹɟɬɫɹ�ɡɚɤɨɧ�ɫɨɯɪɚɧɟɧɢɹ�ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ��

ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɭɫɥɨɜɢɹɯ��ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ�ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ��ɢɡɦɟɧɟɧɢɹ�ɩɨɡɵ�
ɩɪɢɜɨɞɹɬ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɭɝɥɨɜɨɣ� ɫɤɨɪɨɫɬɢ� ɜɪɚɳɟɧɢɹ� ɬɟɥɚ� ɤɚɤ� ɰɟɥɨɝɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɈɐɆ� ɩɪɹɦɨ�
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɢɡɦɟɧɟɧɢɸ� ɦɨɦɟɧɬɚ� ɢɧɟɪɰɢɢ�� ɉɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ� ɦɨɦɟɧɬɚ� ɢɦɩɭɥɶɫɚ�
ɜɨɡɦɨɠɧɵ�ɬɨɥɶɤɨ�ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɟ�ɞɜɢɠɟɧɢɹ��ɇɚɩɪɢɦɟɪ��ɟɫɥɢ�ɤɚɤɚɹ�ɧɢɛɭɞɶ�ɱɚɫɬɶ�ɬɟɥɚ��ɧɚɩɪɢɦɟɪ�ɪɭɤɢ��
ɧɚɱɚɥɚ�ɜɪɚɳɚɬɶɫɹ�ɜ�ɨɞɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɬɟɥɨ�ɤɚɤ�ɰɟɥɨɟ�ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ�ɜ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ��ɨɛɟɫɩɟɱɢɜɚɹ�
ɪɚɜɟɧɫɬɜɨ�ɧɭɥɸ�ɫɭɦɦɚɪɧɨɝɨ�ɦɨɦɟɧɬɚ�ɢɦɩɭɥɶɫɚ�>��@�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� ɜ� ɛɟɡɨɩɨɪɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɩɪɢɜɨɞɹɬ� ɤ� ɞɨɫɬɚɬɨɱɧɨ� ɨɱɟɜɢɞɧɵɦ�
ɪɟɡɭɥɶɬɚɬɚɦ��ɢ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɛɨɥɟɟ�ɝɥɭɛɨɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɧɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�

ɇɚɢɛɨɥɶɲɢɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ� ɤɨɦɩɶɸɬɟɪɧɵɣ� ɫɢɧɬɟɡ� ɭɩɪɚɠɧɟɧɢɣ��
ɜɵɩɨɥɧɹɟɦɵɯ� ɜ� ɤɨɧɬɚɤɬɟ� ɫ� ɬɜɟɪɞɨɣ� ɨɩɨɪɨɣ�� ȿɝɨ� ɡɚɞɚɱɚ� ± ɜɵɹɫɧɢɬɶ� ɪɨɥɶ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɜ�
ɞɨɫɬɢɠɟɧɢɢ� ɰɟɥɢ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɫ� ɜɵɞɟɥɟɧɢɟɦ� ɝɥɚɜɧɵɯ� ɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�� ɚ� ɬɚɤɠɟ� ɫ�
ɨɩɪɟɞɟɥɟɧɢɟɦ�ɷɥɟɦɟɧɬɨɜ�ɨɫɚɧɤɢ�
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ǯǥǼǺǳȃǮǻǥȅǻǥ��ǽǳǲǮǱǼǱǥȅǻǥ��ǺǳǲǶǸǼ�ǯǥǼǹǼǱǥȅǻǥ�ȀǮ�ǽǿǶȃǼǹǼǱǥȅǻǥ�ǮǿǽǳǸȀǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

���

ȿɫɥɢ� ɩɪɟɞɫɬɚɜɢɬɶ�� ɱɬɨ� ɤɨɧɬɚɤɬ� ɫ� ɨɩɨɪɨɣ� ɢɦɟɟɬ� ɧɟɛɨɥɶɲɭɸ� ɨɛɥɚɫɬɶ�� ɬ� ɟ�� ɦɨɠɟɬ� ɫɱɢɬɚɬɶɫɹ�
ɬɨɱɟɱɧɵɦ��ɬɨ�ɦɨɦɟɧɬ�ɫɢɥ�ɪɟɚɤɰɢɢ�ɨɩɨɪɵ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɫɟɣ��ɩɪɨɯɨɞɹɳɢɯ�ɱɟɪɟɡ�ɬɨɱɤɭ�ɤɨɧɬɚɤɬɚ��ɦɨɠɟɬ�
ɫɱɢɬɚɬɶɫɹ� ɩɪɟɧɟɛɪɟɠɢɦɨ� ɦɚɥɵɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɨɫɬɚɟɬɫɹ� ɬɨɥɶɤɨ� ɨɞɧɚ� ɜɧɟɲɧɹɹ� ɫɢɥɚ�� ɤɨɬɨɪɚɹ� ɨɛɪɚɡɭɟɬ�
ɦɨɦɟɧɬ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɬɨɱɤɢ�ɤɨɧɬɚɤɬɚ�ɫ�ɨɩɨɪɨɣ�± ɷɬɨ�ɫɢɥɚ�ɬɹɠɟɫɬɢ�

Ɂɚɤɨɧ� ɞɜɢɠɟɧɢɹ� ɞɥɹ� ɬɚɤɨɣ� ɫɢɬɭɚɰɢɢ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɭɪɚɜɧɟɧɢɟɦ�� ɤɨɬɨɪɨɟ� ɨɩɢɫɵɜɚɟɬ�
ɜɪɚɳɚɬɟɥɶɧɨɟ� ɞɜɢɠɟɧɢɟ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɬɨɱɤɢ� ɤɨɧɬɚɤɬɚ� ɫ� ɨɩɨɪɨɣ� ɜ� ɮɨɪɦɟ� ɦɨɦɟɧɬɚ� ɢɦɩɭɥɶɫɚ�� Ⱦɚɧɧɨɟ�
ɜɟɤɬɨɪɧɨɟ� ɜɵɪɚɠɟɧɢɟ� ɪɚɫɩɚɞɚɟɬɫɹ� ɧɚ� ɫɢɫɬɟɦɭ� ɢɡ� ɬɪɟɯ� ɭɪɚɜɧɟɧɢɣ� ɩɨ� ɨɫɹɦ� ɤɨɨɪɞɢɧɚɬ�� ȼ� ɤɚɱɟɫɬɜɟ�
ɧɟɡɚɜɢɫɢɦɵɯ� ɩɟɪɟɦɟɧɧɵɯ� ɡɞɟɫɶ�ɮɢɝɭɪɢɪɭɸɬ� ɬɪɢ� ɭɝɥɚ� ɗɣɥɟɪɚ�� ɨɛɪɚɡɨɜɚɧɧɵɟ� ɨɩɨɪɧɵɦ� ɡɜɟɧɨɦ� ɢ� ɨɫɹɦɢ�
ɧɟɩɨɞɜɢɠɧɨɣ� ɫɢɫɬɟɦɵ� ɨɬɫɱɟɬɚ�� ȼ� ɨɫɬɚɥɶɧɨɦ� ɤɨɧɮɢɝɭɪɚɰɢɹ� ɦɨɞɟɥɢ� �ɩɨɡɚ�� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɭɫɬɚɜɧɵɦɢ�
ɭɝɥɚɦɢ�� ɤɨɬɨɪɵɟ� ɡɚɞɚɸɬɫɹ� ɞɟɣɫɬɜɢɟɦ� ɦɵɲɰ� ɢɫɩɨɥɧɢɬɟɥɹ�� ɬ� ɟ�� ɹɜɥɹɸɬɫɹ� ɭɩɪɚɜɥɹɟɦɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ��
Ɉɫɬɚɥɶɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɦɨɞɟɥɢ�± ɦɚɫɫɵ�ɡɜɟɧɶɟɜ��ɩɨɥɨɠɟɧɢɟ�ɢɯ�ɰɟɧɬɪɨɜ�ɦɚɫɫ�ɧɚ�ɨɫɢ�ɡɜɟɧɚ��ɦɨɦɟɧɬɵ�
ɢɧɟɪɰɢɢ�� ɞɥɢɧɵ� ɡɜɟɧɶɟɜ�� ɜɪɟɦɹ� ɜɵɩɨɥɧɟɧɢɹ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɬɚɤɠɟ� ɡɚɞɚɜɚɟɦɵ� ɢ� ɦɨɝɭɬ�
ɜɚɪɶɢɪɨɜɚɬɶɫɹ�

ȿɫɥɢ�ɞɥɹ�ɛɨɥɶɲɟɣ�ɧɚɝɥɹɞɧɨɫɬɢ�ɪɚɫɫɦɨɬɪɟɬɶ� ɫɥɭɱɚɣ ɩɥɨɫɤɨɝɨ�ɞɜɢɠɟɧɢɹ��ɧɚɩɪɢɦɟɪ��ɨɬɬɚɥɤɢɜɚɧɢɹ�
ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɩɪɵɠɤɚ� ɜ� ɞɥɢɧɭ� ɫ� ɪɚɡɛɟɝɚ�� ɡɚɤɨɧ� ɞɜɢɠɟɧɢɹ� ɛɭɞɟɬ� ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ� ɫɥɟɞɭɸɳɢɦ�
ɭɪɚɜɧɟɧɢɟɦ�

L  �1
/
] ���PL �[L \

L ± [

L \L����-LȦ
L�� �0ɬɹɠ ����

L  ��

ɝɞɟ�/
] ± ɦɨɦɟɧɬ�ɤɨɥɢɱɟɫɬɜɚ�ɞɜɢɠɟɧɢɹ�ɦɨɞɟɥɢ�ɬɟɥɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɬɨɱɤɢ�ɤɨɧɬɚɤɬɚ�ɫ�ɨɩɨɪɨɣ��PL��[L��\L��\
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L��0ɬɹɠ�± ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɚɪɚɦɟɬɪɵ�ɡɜɟɧɚ�ɫ�ɧɨɦɟɪɨɦ� L ��ɦɚɫɫɚ��[L ɢ�\L ɤɨɨɪɞɢɧɚɬɵ�ɰɟɧɬɪɚ�ɦɚɫɫ��[

L ɢ�
\

L ɤɨɦɩɨɧɟɧɬɵ�ɭɫɤɨɪɟɧɢɹ�ɰɟɧɬɪɚ�ɦɚɫɫ��ɦɨɦɟɧɬ�ɢɧɟɪɰɢɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɰɟɧɬɪɚ�ɦɚɫɫ��ɭɝɥɨɜɨɟ�ɭɫɤɨɪɟɧɢɟ��
ɦɨɦɟɧɬ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɨɫɢ��ɩɪɨɯɨɞɹɳɟɣ�ɱɟɪɟɡ�ɬɨɱɤɭ�ɤɨɧɬɚɤɬɚ�ɫ�ɨɩɨɪɨɣ�

ȿɫɥɢ� ɭɱɟɫɬɶ�� ɱɬɨ� ɧɚɱɚɥɨ� ɤɚɠɞɨɝɨ� ɡɜɟɧɚ� ɦɨɞɟɥɢ ɫɨɜɩɚɞɚɟɬ� ɫ� ɤɨɧɰɨɦ� ɩɪɟɞɵɞɭɳɟɝɨ� ɡɜɟɧɚ�� ɦɨɞɟɥɶ�
ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɜ� ɜɢɞɟ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɛɢɨɤɢɧɟɦɚɬɢɱɟɫɤɢɯ� ɰɟɩɟɣ� ɫ� ɞɜɭɦɹ� ɪɚɡɜɟɬɜɥɟɧɢɹɦɢ�� ɨɞɧɨ� ɢɡ�
ɤɨɬɨɪɵɯ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɭɪɨɜɧɟ� ɬɚɡɨɛɟɞɪɟɧɧɵɯ� ɫɭɫɬɚɜɨɜ�� ɚ� ɜɬɨɪɨɟ� ± ɧɚ� ɭɪɨɜɧɟ� ɩɥɟɱɟɜɵɯ�� ȼ� ɞɚɧɧɨɣ�
ɫɢɬɭɚɰɢɢ� ɪɚɞɢɭɫ�ɜɟɤɬɨɪ�

L
U ɰɟɧɬɪɚ� ɦɚɫɫ� ɡɜɟɧɚ� ɫ� ɧɨɦɟɪɨɦ� L ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧ� ɜ� ɜɢɞɟ� ɫɭɦɦɵ�

ɜɟɤɬɨɪɨɜ��ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ�ɡɜɟɧɶɹ�ɬɟɥɚ�ɨɬ�ɬɨɱɤɢ�ɤɨɧɬɚɤɬɚ�ɫ�ɨɩɨɪɨɣ�ɞɨ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɡɜɟɧɚ�ɢ�ɜɟɤɬɨɪɚ�
�
L
V ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɡ�ɤɨɧɰɚ�ɡɜɟɧɚ�ɜ�ɟɝɨ�ɰɟɧɬɪ�ɦɚɫɫ��ɪɢɫɭɧɨɤ����
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ǾȖȟ� �� ǽșȜȟȘȖȗ�ȐȎȞȖȎțȠ�ȚȜȒȓșȖ�ȠȓșȎ�ȥȓșȜȐȓȘȎ�
Ȓșȭ�ȘȜȚȝȪȬȠȓȞțȜȑȜ�ȟȖțȠȓȕȎ

Ⱦɥɹ� ɢɫɩɨɥɶɡɭɟɦɨɣ� ɫɢɫɬɟɦɵ� ɤɨɨɪɞɢɧɚɬ� ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ� ɢ� ɜɟɪɬɢɤɚɥɶɧɚɹ� ɤɨɨɪɞɢɧɚɬɵ� ɜɵɪɚɠɚɸɬɫɹ�
ɱɟɪɟɡ�ɚɥɝɟɛɪɚɢɱɟɫɤɭɸ�ɫɭɦɦɭ�ɩɪɨɟɤɰɢɣ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɜɟɤɬɨɪɨɜ��Ɍɚɤ��ɤɨɨɪɞɢɧɚɬɵ�ɰɟɧɬɪɚ�ɦɚɫɫ�ɡɜɟɧɚ�ɫ�
ɧɨɦɟɪɨɦ�L ɦɨɝɭɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɜɢɞɟ�
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ɋɥɟɞɭɟɬ� ɬɚɤɠɟ� ɭɱɟɫɬɶ�� ɱɬɨ� ɭɝɨɥ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɢɟɧɬɚɰɢɢ� ɡɜɟɧɚ�
L

M L ɨɩɪɟɞɟɥɹɟɬɫɹ� ɭɝɥɨɦ��

ɨɛɪɚɡɨɜɚɧɧɵɦ� ɩɟɪɜɵɦ� ɡɜɟɧɨɦ� ɫ� ɨɫɶɸ� ɫɢɫɬɟɦɵ� ɨɬɫɱɟɬɚ� ɢ� ɫɭɦɦɨɣ� ɫɭɫɬɚɜɧɵɯ� ɭɝɥɨɜ� ɡɜɟɧɶɟɜ��
ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɩɨ�ɰɟɩɢ�ɛɥɢɠɟ�ɤ�ɧɚɱɚɥɭ�ɫɢɫɬɟɦɵ�ɤɨɨɪɞɢɧɚɬ�
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Ʌɢɧɟɣɧɵɟ�ɫɤɨɪɨɫɬɢ�ɢ�ɭɫɤɨɪɟɧɢɹ�ɐɆ�ɡɜɟɧɶɟɜ��ɭɝɥɨɜɵɟ�ɫɤɨɪɨɫɬɢ�ɢ�ɭɫɤɨɪɟɧɢɹ�ɡɜɟɧɶɟɜ�ɨɩɪɟɞɟɥɹɸɬɫɹ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟɦ�ɩɨ�ɜɪɟɦɟɧɢ�ɜɵɪɚɠɟɧɢɣ����ɢ�����

ɉɪɚɜɚɹ� ɱɚɫɬɶ� ɭɪɚɜɧɟɧɢɹ� ɞɜɢɠɟɧɢɹ� ɦɨɞɟɥɢ� ���� ɫɨɞɟɪɠɢɬ� ɦɨɦɟɧɬ� ɫɢɥɵ� ɬɹɠɟɫɬɢ�� ɤɨɬɨɪɵɣ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɩɪɨɢɡɜɟɞɟɧɢɟɦ� ɜɟɥɢɱɢɧɵ� ɫɢɥɵ� ɬɹɠɟɫɬɢ� ɧɚ� ɟɟ� ɩɥɟɱɨ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɵɛɪɚɧɧɨɝɨ� ɧɚɱɚɥɚ�
ɤɨɨɪɞɢɧɚɬ��ɍɤɚɡɚɧɧɵɦ�ɩɥɟɱɨɦ�ɹɜɥɹɟɬɫɹ�ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɤɨɨɪɞɢɧɚɬɚ�ɈɐɆ��Ɉɧɚ�ɡɚɜɢɫɢɬ�ɨɬ�ɤɨɨɪɞɢɧɚɬ�ɐɆ�
ɡɜɟɧɶɟɜ��ɚ�ɬɟ��ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɡɚɜɢɫɹɬ�ɨɬ�ɢɯ�ɞɥɢɧ�ɢ�ɭɝɥɨɜ�ɢɯ�ɨɪɢɟɧɬɚɰɢɢ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɤɨɬɨɪɵɟ�ɨɩɪɟ�
ɞɟɥɹɸɬɫɹ�ɫɭɫɬɚɜɧɵɦɢ�ɭɝɥɚɦɢ�ɢ�ɟɞɢɧɫɬɜɟɧɧɵɦ�ɭɝɥɨɦ�ɦɟɠɞɭ�ɨɫɶɸ�ɫɢɫɬɟɦɵ�ɨɬɫɱɟɬɚ�ɢ�ɨɩɨɪɧɵɦ�ɡɜɟɧɨɦ��

ȼ� ɪɟɡɭɥɶɬɚɬɟ�� ɟɫɥɢ� ɡɚɞɚɬɶ� ɡɚɤɨɧ� ɢɡɦɟɧɟɧɢɹ� ɩɨɡɵ� �ɫɭɫɬɚɜɧɵɯ� ɭɝɥɨɜ��� ɭɪɚɜɧɟɧɢɟ� ɞɜɢɠɟɧɢɹ� ɛɭɞɟɬ�
ɨɛɥɚɞɚɬɶ� ɨɞɧɨɣ� ɧɟɡɚɜɢɫɢɦɨɣ� ɩɟɪɟɦɟɧɧɨɣ� ± ɭɝɥɨɦ�� ɨɛɪɚɡɨɜɚɧɧɵɦ� ɨɩɨɪɧɵɦ� ɡɜɟɧɨɦ� ɢ� ɨɫɶɸ� ɫɢɫɬɟɦɵ�
ɨɬɫɱɟɬɚ�� Ⱦɚɧɧɨɟ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ɢɦɟɟɬ� ɟɞɢɧɫɬɜɟɧɧɨɟ� ɪɟɲɟɧɢɟ�� ɤɨɬɨɪɨɟ� ɩɨɥɧɨɫɬɶɸ�
ɨɩɪɟɞɟɥɹɟɬ�ɬɨ�� ɤɚɤ�ɛɭɞɟɬ�ɞɜɢɝɚɬɶɫɹ�ɦɨɞɟɥɶ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɧɚɱɚɥɶɧɵɯ�ɭɫɥɨɜɢɹɯ�� ɤɨɬɨɪɵɟ�ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɫɨɛɨɣ� ɭɝɨɥ�� ɨɛɪɚɡɨɜɚɧɧɵɣ� ɨɩɨɪɧɵɦ� ɡɜɟɧɨɦ� ɢ� ɨɫɶɸ� ɫɢɫɬɟɦɵ� ɨɬɫɱɟɬɚ�� ɚ� ɬɚɤɠɟ� ɭɝɥɨɜɭɸ� ɫɤɨɪɨɫɬɶ�
ɢɡɦɟɧɟɧɢɹ�ɷɬɨɝɨ�ɭɝɥɚ�ɜ�ɧɚɱɚɥɶɧɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɤɨɥɢɱɟɫɬɜɨ� ɡɚɞɚɜɚɟɦɵɯ� ɩɟɪɟɦɟɧɧɵɯ� ɜ� ɦɨɞɟɥɢ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ�
ɫɨɫɬɚɜɥɹɸɬ��ɦɚɫɫɵ�ɢ�ɦɨɦɟɧɬɵ�ɢɧɟɪɰɢɢ�ɡɜɟɧɶɟɜ���� ɨɛɴɟɤɬɚ���ɞɥɢɧɵ�ɡɜɟɧɶɟɜ�ɢ�ɪɚɫɫɬɨɹɧɢɹ�ɨɬ�ɧɚɱɚɥɚ�ɡɜɟɧɚ�
ɞɨ�ɟɝɨ�ɰɟɧɬɪɚ�ɦɚɫɫ�������ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�������ɧɚɱɚɥɶɧɨɟ�ɢ�ɤɨɧɟɱɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɜ�
ɫɭɫɬɚɜɟ� ������ ɧɚɱɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ� ���� ɢ� ɨɞɧɚ� ɧɟɡɚɜɢɫɢɦɚɹ� ɩɟɪɟɦɟɧɧɚɹ�� ȼɫɟɝɨ� ɜ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɦɨɞɟɥɢ�ɦɨɝɭɬ�ɜɚɪɶɢɪɨɜɚɬɶɫɹ����ɩɚɪɚɦɟɬɪɨɜ�

ɉɪɢ� ɪɚɫɱɟɬɟ� ɤɨɨɪɞɢɧɚɬ� ɰɟɧɬɪɨɜ� ɦɚɫɫ� ɡɜɟɧɶɟɜ� ɢɫɩɨɥɶɡɨɜɚɧɨ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ� ɩɟɪɟɱɢɫɥɟɧɢɟ�
ɡɜɟɧɶɟɜ� ɬɟɥɚ� ɤɚɤ� ɜɟɤɬɨɪɨɜ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɞɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɦɨɞɟɥɢ� ɧɚɦɢ� ɛɵɥɚ�
ɩɨɫɬɪɨɟɧɚ�ɫɩɟɰɢɚɥɶɧɚɹ�ɦɚɬɪɢɰɚ��ɩɨɡɜɨɥɹɸɳɚɹ�ɭɱɟɫɬɶ�ɪɚɡɜɟɬɜɥɟɧɢɹ�ɰɟɩɟɣ��Ɉɧɚ ɢɦɟɟɬ ɜɢɞ�

¨�L��N�� �^��± >į�L�������į�L�������į�L�������į�L��������į�L�����@�>į�N�������į�N������
��į�N����@`^��± >į�L��������į�L�����@�>į�N�������į �N���@`� ����
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���

ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɩɪɢɜɟɞɟɧɧɨɣ� ɦɚɬɪɢɰɵ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɹɬɶ� ɭɝɥɵ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɢɟɧɬɚɰɢɢ�
ɩɭɬɟɦ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ�ɫɭɦɦɢɪɨɜɚɧɢɹ�ɭɝɥɚ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ�ɨɪɢɟɧɬɚɰɢɢ�ɨɩɨɪɧɨɝɨ�ɡɜɟɧɚ�ɢ�ɫɭɫɬɚɜɧɵɯ�
ɭɝɥɨɜ� ɫ� ɢɫɤɥɸɱɟɧɢɟɦ� ɩɨɜɬɨɪɧɨɝɨ� ɭɱɟɬɚ� ɰɟɩɟɣ� ɜ� ɬɨɱɤɚɯ� ɪɚɡɜɟɬɜɥɟɧɢɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɦɚɬɪɢɰɵ�ɮɨɪɦɭɥɚ�����ɩɪɟɨɛɪɚɡɭɟɬɫɹ�ɤ�ɜɢɞɭ�
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Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ� ɞɚɧɧɨɝɨ� ɜɵɪɚɠɟɧɢɹ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɩɪɟɞɟɥɢɬɶ� ɭɝɥɨɜɵɟ� ɫɤɨɪɨɫɬɢ� ɢ�
ɭɫɤɨɪɟɧɢɹ� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɭɝɥɨɜ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɢɟɧɬɚɰɢɢ� ɡɜɟɧɶɟɜ� ɦɨɞɟɥɢ�� Ⱥɧɚɥɨɝɢɱɧɨ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ� ɜɵɪɚɠɟɧɢɣ� ���� ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɫɬɚɜɢɬɶ� ɱɟɪɟɡ� ɭɝɥɵ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɢɟɧɬɚɰɢɢ�
ɡɜɟɧɶɟɜ�ɫɤɨɪɨɫɬɢ�ɢ�ɭɫɤɨɪɟɧɢɹ�ɰɟɧɬɪɨɜ�ɦɚɫɫ�ɡɜɟɧɶɟɜ��ɮɢɝɭɪɢɪɭɸɳɢɯ�ɜ�ɡɚɤɨɧɟ�ɞɜɢɠɟɧɢɹ�ɦɨɞɟɥɢ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ�� ɟɫɥɢ ɡɚɞɚɬɶ� ɭɤɚɡɚɧɧɵɟ� ɜɵɲɟ� ɢɫɯɨɞɧɵɟ� ɞɚɧɧɵɟ�� ɧɚɱɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ� ɢ� ɡɚɤɨɧ�
ɢɡɦɟɧɟɧɢɹ�ɩɨɡɵ��ɫɭɫɬɚɜɧɵɯ�ɭɝɥɨɜ���ɜ�ɭɪɚɜɧɟɧɢɢ�ɞɜɢɠɟɧɢɹ�ɨɫɬɚɟɬɫɹ�ɨɞɧɚ�ɧɟɡɚɜɢɫɢɦɚɹ�ɩɟɪɟɦɟɧɧɚɹ�± ɭɝɨɥ��
ɨɛɪɚɡɨɜɚɧɧɵɣ� ɨɩɨɪɧɵɦ� ɡɜɟɧɨɦ� ɢ� ɨɫɶɸ� ɫɢɫɬɟɦɵ� ɨɬɫɱɟɬɚ�� Ⱦɚɧɧɨɟ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ɢɦɟɟɬ�
ɟɞɢɧɫɬɜɟɧɧɨɟ� ɪɟɲɟɧɢɟ�� ɤɨɬɨɪɨɟ� ɩɨɥɧɨɫɬɶɸ� ɨɩɪɟɞɟɥɹɟɬ� ɬɨ�� ɤɚɤ� ɛɭɞɟɬ� ɞɜɢɝɚɬɶɫɹ� ɦɨɞɟɥɶ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ�
ɧɚɱɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɫɨɛɨɣ� ɭɝɨɥ�� ɨɛɪɚɡɨɜɚɧɧɵɣ� ɨɩɨɪɧɵɦ� ɡɜɟɧɨɦ� ɢ� ɨɫɶɸ� ɫɢɫɬɟɦɵ�
ɨɬɫɱɟɬɚ�� ɚ� ɬɚɤɠɟ� ɭɝɥɨɜɭɸ� ɫɤɨɪɨɫɬɶ� ɢɡɦɟɧɟɧɢɹ� ɷɬɨɝɨ� ɭɝɥɚ� ɜ� ɧɚɱɚɥɶɧɵɣ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�� Ʉɨɧɤɪɟɬɧɨɟ�
ɪɟɲɟɧɢɟ� ɭɤɚɡɚɧɧɨɝɨ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɭɪɚɜɧɟɧɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɫɭɳɟɫɬɜɥɟɧɨ� ɱɢɫɥɟɧɧɵɦ�
ɢɧɬɟɝɪɢɪɨɜɚɧɢɟɦ��ɧɚɩɪɢɦɟɪ��ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɰɟɞɭɪɵ�Ɋɭɧɝɟ�± Ʉɭɬɬɚ�>��@�

ɉɨɞɫɬɚɧɨɜɤɚ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ�� ɚ� ɬɚɤɠɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɩɨɥɭɱɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ ɪɟɚɥɶɧɨɝɨ�
ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɟ� ɞɜɢɝɚɬɟɥɶɧɨɟ� ɞɟɣɫɬɜɢɟ�� ɤɨɬɨɪɨɟ� ɦɨɠɟɬ�
ɛɵɬɶ� ɢɡɦɟɧɟɧɨ� ɜɚɪɶɢɪɨɜɚɧɢɟɦ� ɥɸɛɵɯ� ɩɚɪɚɦɟɬɪɨɜ�� ɜɯɨɞɹɳɢɯ� ɜ� ɭɪɚɜɧɟɧɢɟ� ɞɜɢɠɟɧɢɹ� ɦɨɞɟɥɢ�� Ɂɞɟɫɶ�
ɩɨɹɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɥɢɹɧɢɹ� ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�ɢ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɧɚ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɨɩɪɟɞɟɥɹɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɩɪɢ�ɨɫɜɨɟɧɢɢ�ɭɩɪɚɠɧɟɧɢɹ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɬɟɯɧɢɤɢ�ɟɝɨ�ɢɫɩɨɥɧɟɧɢɹ�

ɉɪɚɤɬɢɱɟɫɤɚɹ� ɪɟɚɥɢɡɚɰɢɹ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɞɥɹ� ɪɚɫɫɦɚɬɪɢ�
ɜɚɟɦɨɝɨ� ɩɥɨɫɤɨɫɬɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɮɢɡɢɱɟɫɤɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� ɫ� ɭɱɟɬɨɦ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɛɵɥɚ�
ɨɫɭɳɟɫɬɜɥɟɧɚ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɫɬɪɨɟɧɢɹ�ɫɩɟɰɢɚɥɶɧɨɣ�ɩɪɨɝɪɚɦɦɵ�ɧɚ�ɹɡɵɤɟ�9LVXDO %DVLF�

Ɉɤɧɨ�ɜɜɨɞɚ�ɢ�ɜɵɜɨɞɚ�ɞɚɧɧɵɯ�ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫɭɧɤɟ ���

ǾȖȟ�����ǼȘțȜ�ȐȐȜȒȎ�ȐȩȐȜȒȎ�ȖțȢȜȞȚȎȤȖȖ�
Ȑ�ȝȞȜȑȞȎȚȚȓ�ȏȖȜȚȓȣȎțȖȥȓȟȘȜȑȜ�ȘȜȚȝȪȬȠȓȞțȜȑȜ�ȟȖțȠȓȕȎ
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ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

ȼ� ɥɟɜɨɣ� ɱɚɫɬɢ� ɪɢɫɭɧɤɚ� ɞɚɧɧɵɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� �ɜ� ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ� ɫɥɭɱɚɟ� ± ɫɤɨɪɨɫɬɶ� ɈɐɆ��� ɜ�
ɰɟɧɬɪɟ� ± ɤɨɧɬɭɪɨɝɪɚɦɦɚ� ɫɢɧɬɟɡɢɪɭɟɦɨɝɨ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɚ ɜ� ɩɪɚɜɨɣ� ɱɚɫɬɢ� ± ɲɚɝ� ɪɟɲɟɧɢɹ��
ɧɚɱɚɥɶɧɵɟ�ɭɫɥɨɜɢɹ�ɢ�ɩɚɪɚɦɟɬɪɵ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�

ȼ�ɩɪɨɰɟɫɫɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɫɬɪɨɟɧɧɨɣ�ɦɟɬɨɞɢɤɢ�ɦɨɝɭɬ�ɩɪɨɜɨɞɢɬɶɫɹ�ɪɚɡɥɢɱɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ�
ɱɚɫɬɧɨɫɬɢ�� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɩɚɪɚɦɟɬɪɵ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧɚ� ɪɨɥɶ�
ɩɨɫɥɟɞɧɢɯ�ɜ�ɞɨɫɬɢɠɟɧɢɢ�ɰɟɥɢ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɞɟɣɫɬɜɢɹ��ɜɵɹɜɥɟɧɵ�ɨɫɧɨɜɧɵɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ�ɮɢɡɢɱɟɫɤɨɝɨ�
ɭɩɪɚɠɧɟɧɢɹ� ± ɷɥɟɦɟɧɬɵ� ɨɫɚɧɤɢ� ɢ� ɭɩɪɚɜɥɹɸɳɢɟ� ɞɜɢɠɟɧɢɹ�� ɨɩɪɟɞɟɥɟɧɨ� ɜɥɢɹɧɢɟ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɬɟɥɚ� ɢɫɩɨɥɧɢɬɟɥɹ�� ɧɚɱɚɥɶɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ� ɢ� ɫɤɨɪɨɫɬɢ�� ɜɥɢɹɧɢɹ� ɫɢɥɵ� ɬɹɠɟɫɬɢ� ɢ� ɦɧɨɝɢɟ�
ɞɪɭɝɢɟ�ɡɚɞɚɱɢ�

ɉɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɮɢɡɢɱɟɫɤɨɝɨ�
ɭɩɪɚɠɧɟɧɢɹ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɩɟɪɟɯɨɞɨɦ� ɤ� ɬɪɟɦ� ɢɡɦɟɪɟɧɢɹɦ�� ɨɬɫɭɬɫɬɜɭɸɬ��
ɩɨɫɤɨɥɶɤɭ�ɥɸɛɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ�ɞɜɢɠɟɧɢɟ�ɦɨɠɧɨ�ɪɚɡɥɨɠɢɬɶ�ɩɨ�ɨɫɹɦ�ɤɨɨɪɞɢɧɚɬ��ɢɫɩɨɥɶɡɭɹ�ɨɫɧɨɜɧɨɟ�
ɭɪɚɜɧɟɧɢɟ�����

ȼɵɜɨɞɵ�ɢ�ɞɚɥɶɧɟɣɲɢɟ�ɩɟɪɫɩɟɤɬɢɜɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ
�� Ɉɞɧɢɦ�ɢɡ�ɜɚɠɧɵɯ�ɚɫɩɟɤɬɨɜ�ɨɫɜɨɟɧɢɹ�ɫɥɨɠɧɵɯ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ�ɜ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɟ�ɢ�

ɫɩɨɪɬɟ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɧɧɵɯ� ɞɚɧɧɵɯ� ɨ� ɪɨɥɢ� ɫɭɫɬɚɜɧɵɯ� ɞɜɢɠɟɧɢɣ��
ɨɩɪɟɞɟɥɹɸɳɢɯ�ɞɢɧɚɦɢɤɭ�ɩɨɡɵ�ɜ�ɞɨɫɬɢɠɟɧɢɢ�ɰɟɥɢ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ�

�� ȼɨɡɦɨɠɧɨɫɬɢ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɨɩɪɟɞɟɥɟɧɢɹ�ɢ�ɰɢɮɪɨɜɨɣ�ɡɚɩɢɫɢ�ɩɨɡɵ�ɱɟɥɨɜɟɤɚ�ɹɜɥɹɸɬɫɹ�ɨɫɧɨɜɨɣ�
ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɟɟ� ɞɢɧɚɦɢɤɢ� ɢ� ɜɵɹɜɥɟɧɢɹ� ɨɫɧɨɜɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɞɜɢɝɚɬɟɥɶɧɵɯ�
ɞɟɣɫɬɜɢɣ�± ɤɚɤ�ɷɥɟɦɟɧɬɨɜ�ɨɫɚɧɤɢ�ɢ�ɭɩɪɚɜɥɹɸɳɢɯ�ɞɜɢɠɟɧɢɣ�ɜ�ɫɭɫɬɚɜɚɯ�

�� ȼɵɹɫɧɟɧɢɟ�ɪɨɥɢ�ɫɭɫɬɚɜɧɵɯ�ɞɜɢɠɟɧɢɣ�ɜ�ɞɨɫɬɢɠɟɧɢɢ�ɰɟɥɢ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ��ɜɵɹɜɥɟɧɢɟ�
ɨɫɧɨɜɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɜɧɭɬɪɟɧɧɟɣ� ɟɝɨ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɜɨɡɦɨɠɧɨ� ɧɚ� ɨɫɧɨɜɟ�
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɦɟɬɨɞɢɤɢ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɫɢɧɬɟɡɚ�

�� ɂɫɫɥɟɞɨɜɚɧɢɹ�� ɩɪɨɜɨɞɢɦɵɟ� ɧɚ� ɨɫɧɨɜɟ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ�
ɫɢɧɬɟɡɚ�ɮɢɡɢɱɟɫɤɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ��ɩɪɟɞɫɬɚɜɥɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɭɸ�ɩɟɪɫɩɟɤɬɢɜɭ� ɜ�ɨɬɧɨɲɟɧɢɢ� ɭɫɬɚɧɨɜɥɟɧɢɹ�
ɨɫɧɨɜɧɵɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ�ɢ�ɨɰɟɧɤɢ�ɢɯ�ɤɚɤ�ɨɛɴɟɤɬɨɜ�ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɜ�ɯɨɞɟ�ɨɛɭɱɟɧɢɹ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɢɫɩɨɥɧɟɧɢɹ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� ɋɨɬɫɤɢɣ ɇ� Ȼ�� Ȼɢɨɦɟɯɚɧɢɤɚ �� ɭɱɟɛɧɢɤ� ɞɥɹ� ɫɬɭɞɟɧɬɨɜ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©ɫɩɨɪɬɢɜɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɚɹ�
ɞɟɹɬɟɥɶɧɨɫɬɶ���ɇ� Ȼ� ɋɨɬɫɤɢɣ��± Ɇɢɧɫɤ ��ȻȽɍɎɄ��������± ɋ����±���

�� Ȼɨɝɟɧ Ɇ� Ɇ��Ɉɛɭɱɟɧɢɟ� ɞɜɢɝɚɬɟɥɶɧɵɦ�ɞɟɣɫɬɜɢɹɦ� ��Ɇ� Ɇ� Ȼɨɝɟɧ�� ± Ɇ� ��Ɏɢɡɤɭɥɶɬɭɪɚ� ɢ� ɫɩɨɪɬ�� ������ ±
����ɫ�

�� ɂɫɫɭɪɢɧ ȼ� Ȼ��Ȼɢɨɦɟɯɚɧɢɤɚ�ɝɪɟɛɥɢ�ɧɚ�ɛɚɣɞɚɪɤɚɯ�ɢ�ɤɚɧɨɷ���ȼ� Ȼ� ɂɫɫɭɪɢɧ��± Ɇ����Ɏɢɡɤɭɥɶɬɭɪɚ�ɢ�ɫɩɨɪɬ��
������± ����ɫ�

�� Ʉɨɪɟɧɛɟɪɝ ȼ� Ȼ��Ɉɫɧɨɜɵ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ���ȼ� Ȼ� Ʉɨɪɟɧɛɟɪɝ��± Ɇ����Ɏɢɋ��������
± ����ɫ�

�� 3D\WRQ &��%LRPHFKDQLFDO�(YDOXDWLRQ�RI�0RYHPHQW�LQ�6SRUW�DQG�([HUFLVH��7KH�%ULWLVK�$VVRFLDWLRQ� RI�6SRUW�
DQG�([HUFLVH�6FLHQFHV�*XLGH���&� 3D\WRQ��± &RUQZDOO�8.���7-�,QWHUQDWLRQDO�/WG���3DGVWRZ��������± ����ɪ�

�� Ʉɭɪɵɫɶ ȼ� ɇ�� Ȼɢɨɦɟɯɚɧɢɤɚ�� ɉɨɡɧɚɧɢɟ� ɬɟɥɟɫɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ� �� ɭɱɟɛ�� ɩɨɫɨɛɢɟ� ��
ȼ� ɇ� Ʉɭɪɵɫɶ��± Ɇ� ��ɋɨɜɟɬɫɤɢɣ�ɫɩɨɪɬ��± ������± ����ɫ�

�� ɇɚɡɚɪɨɜ ȼ� Ɍ��Ⱦɜɢɠɟɧɢɹ�ɫɩɨɪɬɫɦɟɧɚ���ȼ� Ɍ� ɇɚɡɚɪɨɜ��± Ɇɢɧɫɤ ��ɉɨɥɵɦɹ��������± ����ɫ�
�� ȼɟɪɯɨɲɚɧɫɤɢɣ ɘ� ȼ�� Ɉɫɧɨɜɵ� ɫɩɟɰɢɚɥɶɧɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɨɪɬɫɦɟɧɨɜ� ��

ɘ� ȼ� ȼɟɪɯɨɲɚɧɫɤɢɣ��± Ɇ� ��Ɏɢɡɤɭɥɶɬɭɪɚ�ɢ�ɫɩɨɪɬ��������± ����ɫ�
�� ɋɨɬɫɤɢɣ ɇ� Ȼ��Ɉ�ɦɟɬɨɞɢɤɟ�ɪɚɫɱɟɬɚ�ɦɵɲɟɱɧɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɫɭɫɬɚɜɧɨɝɨ�ɦɨɦɟɧɬɚ�ɫɢɥɵ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�

ɫɩɨɪɬɢɜɧɵɯ� ɞɜɢɠɟɧɢɣ� ɧɚ� ɩɪɢɦɟɪɟ� ɮɚɡɵ� ɨɬɬɚɥɤɢɜɚɧɢɹ� ɩɪɵɠɤɚ� ɜ� ɞɥɢɧɭ� �� ɇ� Ȼ� ɋɨɬɫɤɢɣ��
ȿ� ȼ� Ʉɨɪɨɬɤɟɜɢɱ����Ɇɢɪ�ɫɩɨɪɬɚ��± ������± ʋ����± ɋ����±���

���Ʉɪɭɩɫɤɢɣ Ⱦ��2ɛɡɨɪɵ� ɮɨɬɨɬɟɯɧɢɤɢ� >ɗɥɟɤɬɪɨɧɧɵɣ� ɪɟɫɭɪɫ@� �� Ⱦ� Ʉɪɭɩɫɤɢɣ�� ± ������ ± Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ ��
KWWS���ZZZ�NURXSVNL�UX�SKRWR�FDVLR�H[LOLP�SUR�H[�I��KWP

���$ULHO 3HUIRUPDQFH $QDO\VLV 6\VWHP �$3$6�� >ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ@�� ± ������ ± Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ��
KWWS���ZZZ��DULHOQHW�FRP�PDLQ�DGZ����KWPO�

��� 6H\IDUWK $�� 2SWLPXP� WDNH�RII� WHFKQLTXHV� DQG� PXVFOH� GHVLJQ� IRU� ORQJ� MXPS� �� $� 6H\IDUWK�� 5� %OLFNKDQ��
-� /� 9DQ�/HHXZHQ����7KH�-RXUQDO�RI�([SHULPHQWDO�%LRORJ\��± ������± 9RO�������± 3�����±����

���ɋɨɬɫɤɢɣ ɇ� Ȼ�� ɉɪɚɤɬɢɤɭɦ� ɩɨ� ɛɢɨɦɟɯɚɧɢɤɟ� �� ɩɪɚɤɬɢɤɭɦ� �� ɇ� Ȼ� ɋɨɬɫɤɢɣ�� ȼ� ɘ� ȿɤɢɦɨɜ��
ȼ� Ʉ� ɉɨɧɨɦɚɪɟɧɤɨ��± Ɇɢɧɫɤ ��ȻȽɍɎɄ��������± ����ɫ�

���Ʉɨɪɟɧɛɟɪɝ ȼ� Ȼ��Ɉɫɧɨɜɵ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ���ȼ� Ȼ� Ʉɨɪɟɧɛɟɪɝ��± Ɇ� ��Ɏɢɋ��������
± ����ɫ�

���Ȼɚɯɜɚɥɨɜ ɇ� ɋ��ɑɢɫɥɟɧɧɵɟ�ɦɟɬɨɞɵ ��ɭɱɟɛ��ɩɨɫɨɛɢɟ���ɇ� ɋ� Ȼɚɯɜɚɥɨɜ��ɇ� ɉ� ɀɢɞɤɨɜ��Ƚ� Ɇ� Ʉɨɛɟɥɶɤɨɜ��±
Ɇ� ��ɇɚɭɤɚ�� Ƚɥ��ɪɟɞ��ɮɢɡ��ɦɚɬ��ɥɢɬ�ɪɵ��������± ɋ����±����
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ǯǥǼǺǳȃǮǻǥȅǻǥ��ǽǳǲǮǱǼǱǥȅǻǥ��ǺǳǲǶǸǼ�ǯǥǼǹǼǱǥȅǻǥ�ȀǮ�ǽǿǶȃǼǹǼǱǥȅǻǥ�ǮǿǽǳǸȀǶ�
ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

���

6RWVN\ 1�

$1$/<7,&$/�'(6&5,37,21�
2)�7+(�326785(�$1'�%,20(&+$1,&$/�&20387(5�6<17+(6,6�
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7KH�DUWLFOH�LV�GHYRWHG�WR�WKH�SURPLVLQJ�OLQH�RI�UHVHDUFK�RI�ELRPHFKDQLFDO�DQG�SHGDJRJLFDO�
UHJXODULWLHV� RI� WKH� IRUPDWLRQ� RI� PRWRU� DFWLRQV� UHODWHG� WR� WKH� PHFKDQLFDO� DQG� PDWKHPDWLFDO�
PRGHOLQJ� RI� SK\VLFDO� H[HUFLVHV�� 7KH� DSSURDFK� SUHVHQWHG� LV� D� IXUWKHU� GHYHORSPHQW� RI� WKH�
PHWKRGRORJ\�RI�ELRPHFKDQLFDO�DQDO\VLV�DQG�V\QWKHVLV�RI�KXPDQ�PRWRU�DFWLRQV��EDVHG�RQ�WKH�ZRUNV�
RI�3URIHVVRU�9� 7� 1D]DURY��7KH�DUWLFOH�SURSRVHV�DQ�DOJRULWKP� IRU�FRPSXWHU�PRGHOLQJ�RI�KXPDQ�
PRYHPHQWV� EDVHG� RQ� WKH� RULJLQDO� PHWKRG� RI� GHWHUPLQLQJ� DQG� GLJLWDO� UHFRUGLQJ� RI� WKH� VSDWLDO�
SRVWXUH� RI� D� SHUVRQ�� FKDUDFWHUL]HG� E\� WKH� XVH� RI� WKH� UHDO� FKDUDFWHULVWLFV� RI� MRLQW� PRYHPHQWV��
REWDLQHG� IURP� WKH� DQDO\VLV� RI� YLGHR� UHFRUGLQJ� RI� PRWRU� DFWLRQV� DV� WKH� LQLWLDO� GDWD�� $PRQJ� WKH�
FKDUDFWHULVWLFV�DERYH��WKH�DSSURDFK�XVHV�WKH�DPSOLWXGH�DQG�WLPH�RI�SHUIRUPDQFH�RI�WKHVH�PRWLRQV��
ZKLFK� GHWHUPLQH� WKH� KDUPRQLF� IXQFWLRQV� RI� FKDQJLQJ� WKH� MRLQW� DQJOHV� LQ� WLPH�� 7KLV� DOJRULWKP� LV�
LPSOHPHQWHG� E\� VSHFLDOL]HG� FRPSXWHU� VRIWZDUH� WKDW� XVHV� D� PDWKHPDWLFDO� PRGHO� WKDW� LQFOXGHV�
HOHYHQ� OLQNV� DQG� LPLWDWHV� WKH� SHUIRUPDQFH� RI� SK\VLFDO� H[HUFLVHV�� 7KH� LPSOHPHQWDWLRQ� RI�
ELRPHFKDQLFDO�FRPSXWHU�V\QWKHVLV�RQ� WKH�EDVLV�RI� WKH�SURSRVHG�DOJRULWKP�DQG�VRIWZDUH�PDNHV� LW�
SRVVLEOH�WR�HVWDEOLVK�WKH�UROH�RI�PRYHPHQWV�DW�MRLQWV�LQ�DFKLHYLQJ�WKH�JRDO�RI�D�PRWRU�DFWLRQ�DQG�WR�
UHYHDO� WKH� PRVW� LPSRUWDQW� FRPSRQHQWV� RI� LWV� LQWHUQDO� VWUXFWXUH�� VXFK� DV� SRVWXUH� HOHPHQWV� DQG�
FRQWURO� PRYHPHQWV� WKDW� DUH� WKH� REMHFW� RI� SHGDJRJLFDO� LPSDFW� ZKHQ� PDVWHULQJ� H[HUFLVH�
SHUIRUPDQFH�DQG�GHYHORSLQJ�VSHFLILF�PRWRU�TXDOLWLHV��,Q�WKH�FRXUVH�RI�PRWRU�DFWLRQ�PRGHOLQJ��LW�LV�
SRVVLEOH�WR�DQDO\]H�QRW�RQO\�WKH�GHSHQGHQFH�RI�SHUIRUPDQFH�RQ�WKH�SDUDPHWHUV�RI�MRLQW�PRYHPHQWV��
EXW�DOVR�WKH�LQIOXHQFH�RI�PDVV�LQHUWLDO�FKDUDFWHULVWLFV��LQLWLDO�SRVLWLRQV��WKH�SUHVHQFH�RU�DEVHQFH�RI�
WKH� DFWLRQ� RI� JUDYLW\�� 7KH� WRWDO� QXPEHU� RI� YDULDEOHV� GHILQHG� LQ� WKH� V\QWKHVLV� VRIWZDUH�� ZKRVH�
LQIOXHQFH�RQ�WKH�PRWRU�DFWLRQ�SHUIRUPDQFH�FDQ�EH�LQYHVWLJDWHG��UHDFKHV����

.H\� ZRUGV� SK\VLFDO� H[HUFLVH�� SRVWXUH�� ELRPHFKDQLFDO� DQDO\VLV� DQG� V\QWKHVLV�� PXOWL�OLQN�
PRGHO��SRVWXUH�HOHPHQWV��FRQWURO�PRYHPHQWV�
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