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ȁǲǸ�������������

ǽȞȖȗȚȎȘȜȐ�Ǯ� Ǯ���ǳȗȒȓȞ�ǳȔȖ��ǼȚȓșȪȥȡȘ�ǳ� ǰ���ǮȞȣȖȝȜȐ�Ǯ� Ǯ�

ǮǸȀǶǰǻǼǿȀȊ�ǺȉȆȄ�Ƕ�ǺǳǴǺȉȆǳȅǻȉǳ�ǰǵǮǶǺǼǿǰȍǵǶ�ǽǾǶ�ȁǽǾǮǰǹǳǻǶǶ�
ȄǶǸǹǶȅǳǿǸǶǺ�Ƕ�ǮȄǶǸǹǶȅǳǿǸǶǺ�ǲǰǶǴǳǻǶȍǺǶ�ȁ�ǿǽǼǾȀǿǺǳǻǼǰ

ɂɡɭɱɟɧɚ� ɦɵɲɟɱɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɢ� ɦɟɠɦɵɲɟɱɧɵɟ� ɜɡɚɢɦɨɫɜɹɡɢ� ɭ� ɫɩɨɪɬɫɦɟɧɨɜ�
ɜɵɫɨɤɨɣ� ɤɜɚɥɢɮɢɤɚɰɢɢ� ɩɪɢ� ɭɩɪɚɜɥɟɧɢɢ� ɫɬɟɪɟɨɬɢɩɧɨ� ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ� ɰɢɤɥɢɱɟɫɤɢɦ� ɢ�
ɚɰɢɤɥɢɱɟɫɤɢɦ� ɞɜɢɠɟɧɢɹɦɢ�� Ɉɛɫɥɟɞɨɜɚɥɢɫɶ� ɜɟɥɨɫɢɩɟɞɢɫɬɵ� ɩɪɢ� ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ� ɢ�
ɬɹɠɟɥɨɚɬɥɟɬɵ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɩɪɵɠɤɨɜ� ɧɚ� ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɣ� ɩɥɚɬɮɨɪɦɟ�� ȼɵɹɜɥɟɧ�
ɠɟɫɬɤɢɣ�� ɩɪɨɝɪɚɦɦɧɵɣ� ɦɟɯɚɧɢɡɦ� ɭɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɹɦɢ�� Ɉɬɪɚɠɟɧɚ� ɫɩɟɰɢɮɢɤɚ�
ɦɟɠɦɵɲɟɱɧɵɯ� ɩɟɪɟɫɬɪɨɟɤ� ɜ� ɤɨɦɩɟɧɫɚɰɢɢ� ɭɬɨɦɥɟɧɢɹ� ɢ� ɜ� ɩɨɞɞɟɪɠɚɧɢɢ� ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɪɢ�ɧɚɩɪɹɠɟɧɧɨɣ�ɦɵɲɟɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɭɩɪɚɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɟɦ��ɭɬɨɦɥɟɧɢɟ��ɜɟɥɨɫɢɩɟɞɢɫɬɵ��ɬɹɠɟɥɨɚɬɥɟɬɵ�

ɉɨɫɬɚɧɨɜɤɚ�ɩɪɨɛɥɟɦɵ��Ⱥɧɚɥɢɡ�ɩɨɫɥɟɞɧɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɩɭɛɥɢɤɚɰɢɣ��ȼ�ɨɫɧɨɜɟ�ɭɩɪɚɜɥɟɧɢɹ�
ɞɜɢɠɟɧɢɹɦɢ� ɪɚɡɥɢɱɧɨɣ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɥɟɠɚɬ� ɜɪɨɠɞɟɧɧɵɟ� ɢ� ɩɪɢɨɛɪɟɬɟɧɧɵɟ� ɦɟɯɚɧɢɡɦɵ�
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�� ɨɩɪɟɞɟɥɹɸɳɢɟ� ɫɩɟɰɢɮɢɤɭ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ� ɪɢɫɭɧɤɚ� ɞɜɢɠɟɧɢɹ�� ɚɤɬɢɜɧɨɫɬɢ�ɦɵɲɰ� ɢ� ɢɯ�
ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�>��������@�

ȼ� ɪɚɛɨɬɚɯ� ɪɹɞɚ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� >�±�� ��@� ɨɬɦɟɱɚɟɬɫɹ�� ɱɬɨ� ɪɟɡɟɪɜɵ� ɫɢɫɬɟɦɵ� ɭɩɪɚɜɥɟɧɢɹ�
ɩɪɨɢɡɜɨɥɶɧɵɦɢ� ɞɜɢɠɟɧɢɹɦɢ� ɫɜɹɡɚɧɵ� ɫ� ɦɨɳɧɨɫɬɶɸ� ɦɟɯɚɧɢɡɦɨɜ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɯ� ɩɟɪɟɫɬɪɨɟɤ�� Ɉɞɧɚɤɨ�
ɨɰɟɧɤɚ� ɷɬɢɯ� ɪɟɡɟɪɜɨɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɚɪɢɚɬɢɜɧɨɣ� ɦɵɲɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɹɜɥɹɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ� >��� ��� ��@��ɇɟɞɨɫɬɚɬɨɱɧɨ�ɢɡɭɱɟɧɵ� ɤɨɦɩɟɧɫɚɬɨɪɧɵɟ�ɦɟɯɚɧɢɡɦɵ�ɦɟɠɦɵɲɟɱɧɵɯ� ɢ� ɜɧɭɬɪɢ�
ɦɵɲɟɱɧɵɯ� ɩɟɪɟɫɬɪɨɟɤ� ɩɪɢ� ɭɩɪɚɜɥɟɧɢɢ� ɞɜɢɠɟɧɢɹɦɢ� ɪɚɡɧɨɣ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɜ� ɪɚɡɥɢɱɧɵɯ�
ɫɨɫɬɨɹɧɢɹɯ�ɩɪɢ�ɦɵɲɟɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɩɪɢ�ɪɚɡɜɢɬɢɢ�ɭɬɨɦɥɟɧɢɹ��ɨɬɤɚɡɟ�ɨɬ�ɪɚɛɨɬɵ�ɢ�ɬ�ɩ��>����±����@��

ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ� ɬɪɟɧɢɪɨɜɨɱɧɵɣ� ɩɪɨɰɟɫɫ� ɫɨɜɟɪɲɟɧɫɬɜɭɟɬ� ɦɟɯɚɧɢɡɦɵ� ɤɨɦɩɟɧɫɚɰɢɢ� ɭɬɨɦɥɟɧɢɹ��
ɛɥɚɝɨɞɚɪɹ� ɤɨɬɨɪɵɦ� ɭ� ɬɪɟɧɢɪɨɜɚɧɧɵɯ� ɫɩɨɪɬɫɦɟɧɨɜ� ɧɟ� ɩɪɨɢɫɯɨɞɢɬ� ɧɚɪɭɲɟɧɢɹ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ�
ɫɬɪɭɤɬɭɪɵ�ɞɜɢɠɟɧɢɣ�ɩɪɢ�ɦɵɲɟɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ�ɭɬɨɦɥɟɧɢɹ�>����@�

Ɉɞɧɚɤɨ� ɩɪɢ� ɦɵɲɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɜɵɩɨɥɧɹɟɦɨɣ� ɞɨ� ɹɜɧɨɝɨ� �ɧɟ� ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ�� ɭɬɨɦɥɟɧɢɹ��
ɤɨɦɩɟɧɫɚɬɨɪɧɵɟ� ɦɟɠɦɵɲɟɱɧɵɟ� ɩɟɪɟɫɬɪɨɣɤɢ� ɩɪɢ� ɭɩɪɚɜɥɟɧɢɢ� ɞɜɢɠɟɧɢɹɦɢ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɨɫɜɟɳɟɧɵ��
Ɉɫɜɟɳɟɧɢɟ�ɢɯ�ɢɦɟɟɬ�ɛɨɥɶɲɨɟ�ɬɟɨɪɟɬɢɱɟɫɤɨɟ�ɢ�ɩɪɚɤɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɫɜɹɡɢ�ɫ ɭɬɨɱɧɟɧɢɟɦ�ɦɟɯɚɧɢɡɦɨɜ�
ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɹɦɢ�ɪɚɡɥɢɱɧɨɝɨ�ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɝɨ�ɫɨɫɬɚɜɚ��ɢ�ɜ�ɫɜɹɡɢ�ɫ�ɪɚɡɪɚɛɨɬɤɨɣ�ɪɟɤɨɦɟɧɞɚɰɢɣ�
ɞɥɹ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɩɨɞɞɟɪɠɚɧɢɹ�ɜɵɫɨɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�>����@�

ɐɟɥɶɸ� ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ� ɢɡɭɱɟɧɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɦɵɲɟɱɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɦɟɠɦɵɲɟɱɧɵɯ�
ɜɡɚɢɦɨɫɜɹɡɟɣ� ɩɪɢ� ɭɩɪɚɜɥɟɧɢɢ� ɰɢɤɥɢɱɟɫɤɢɦ� ɢ� ɚɰɢɤɥɢɱɟɫɤɢɦ� ɞɜɢɠɟɧɢɹɦɢ� ɭ� ɫɩɨɪɬɫɦɟɧɨɜ� ɜ� ɭɫɥɨɜɢɹɯ�
ɧɚɩɪɹɠɟɧɧɨɣ�ɦɵɲɟɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��

Ɂɚɞɚɱɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ
�� ɂɡɭɱɢɬɶ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɰɢɤɥɢɱɟɫɤɢɦ� ɢ� ɫɬɟɪɟɨɬɢɩɧɨ� ɩɨɜɬɨɪɹɸɳɢɦɫɹ�

ɚɰɢɤɥɢɱɟɫɤɢɦ� ɞɜɢɠɟɧɢɹɦɢ� ɩɪɢ� ɧɚɩɪɹɠɟɧɧɨɣ� ɦɵɲɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɫɩɨɪɬɫɦɟɧɨɜ� ɜɵɫɨɤɨɣ�
ɤɜɚɥɢɮɢɤɚɰɢɢ�

�� ɂɫɫɥɟɞɨɜɚɬɶ� ɜɧɭɬɪɢ� ɢ� ɦɟɠɦɵɲɟɱɧɵɟ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɟ� ɩɟɪɟɫɬɪɨɣɤɢ� ɞɥɹ� ɤɨɦɩɟɧɫɚɰɢɢ�
ɭɬɨɦɥɟɧɢɹ�ɩɪɢ�ɧɚɩɪɹɠɟɧɧɨɣ�ɦɵɲɟɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�

���ɂɫɫɥɟɞɨɜɚɬɶ�ɜɡɚɢɦɨɫɜɹɡɢ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɦɵɲɰ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɫ�ɨɬɞɟɥɶɧɵɦɢ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɞɜɢɠɟɧɢɣ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɚɛɨɬɵ�ɞɨ�ɨɬɤɚɡɚ�

Ɇɟɬɨɞɵ� ɢ� ɨɪɝɚɧɢɡɚɰɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ȼ� ɩɪɨɰɟɫɫɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢɡɭɱɚɥɚɫɶ� ɚɤɬɢɜɧɨɫɬɶ� ɢ�
ɜɡɚɢɦɨɫɜɹɡɢ� ɦɵɲɰ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɭ� ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ� ɢ� ɬɹɠɟɥɨɚɬɥɟɬɨɜ� ɜɵɫɨɤɨɣ� ɤɜɚɥɢɮɢɤɚɰɢɢ� ɜ
ɞɢɧɚɦɢɤɟ� ɦɵɲɟɱɧɨɣ� ɪɚɛɨɬɵ�� ɜɵɩɨɥɧɹɟɦɨɣ� ɞɨ� ɜɵɧɭɠɞɟɧɧɨɝɨ� ɨɬɤɚɡɚ�� ɋɩɨɪɬɫɦɟɧɵ�ɜɟɥɨɫɢɩɟɞɢɫɬɵ�
ɜɵɩɨɥɧɹɥɢ� ɰɢɤɥɢɱɟɫɤɭɸ� ɪɚɛɨɬɭ� ɧɚ� ɜɟɥɨɷɪɝɨɦɟɬɪɟ�� ɬɹɠɟɥɨɚɬɥɟɬɵ� ± ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɭɸ� ɪɚɛɨɬɭ� ɜ� ɜɢɞɟ�
ɜɟɪɬɢɤɚɥɶɧɵɯ�ɩɪɵɠɤɨɜ�ɫ�ɦɟɫɬɚ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɜɵɫɨɬɵ�ɧɚ�ɬɟɧɡɨɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɣ�ɩɥɚɬɮɨɪɦɟ�>���������@�
ȼ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɪɚɛɨɬɚ� ɜɵɩɨɥɧɹɥɚɫɶ� ɞɨ� ɫɨɫɬɨɹɧɢɹ� ɫɬɨɣɤɨɝɨ� ɫɧɢɠɟɧɢɹ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� ɉɪɢ�
ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ� ɢ� ɜɵɩɨɥɧɟɧɢɢ� ɩɪɵɠɤɨɜ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɷɥɟɤɬɪɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɱɟɬɵɪɟɯɝɥɚɜɨɣ�
�ɑɆȻ�� ɢ� ɞɜɭɝɥɚɜɨɣ� �ȾɆȻ�� ɦɵɲɰ� ɛɟɞɪɚ�� ɢɤɪɨɧɨɠɧɨɣ� �ɂɆ�� ɢ� ɩɟɪɟɞɧɟɣ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� �ɉȻɆ�� ɦɵɲɰ�
ɝɨɥɟɧɢ��ɱɚɫɬɨɬɚ�ɫɟɪɞɟɱɧɵɯ�ɫɨɤɪɚɳɟɧɢɣ��ɑɋɋ���

Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ ɩɨɤɚɡɚɬɟɥɢ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� ɭ� ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ� ± ɫɤɨɪɨɫɬɶ�
ɩɟɞɚɥɢɪɨɜɚɧɢɹ�� ɭɫɢɥɢɹ��ɩɪɢɥɚɝɚɟɦɵɟ�ɤ�ɩɟɞɚɥɹɦ�ɜɟɥɨɷɪɝɨɦɟɬɪɚ� ɭ� ɬɹɠɟɥɨɚɬɥɟɬɨɜ�± ɪɚɡɜɢɜɚɟɦɵɟ� ɭɫɢɥɢɹ�
ɩɪɢ�ɨɬɬɚɥɤɢɜɚɧɢɢ�ɨɬ�ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɣ�ɩɥɚɬɮɨɪɦɵ��ɜɵɫɨɬɚ�ɩɪɵɠɤɚ�ɢ�ɞɪ��ɩɨɤɚɡɚɬɟɥɢ�>�±�@�

� ɉɪɢɣɦɚɤɨɜ�Ⱥ��Ⱥ���ȿɣɞɟɪ�ȿɠɢ��
Ɉɦɟɥɶɱɭɤ�ȿ��ȼ���Ⱥɪɯɢɩɨɜ�Ⱥ��Ⱥ�������



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɭɩɪɚɜɥɟɧɢɟ� ɰɢɤɥɢɱɟɫɤɢɦ� ɞɜɢɠɟɧɢɟɦ� ɧɚ�
ɜɟɥɨɷɪɝɨɦɟɬɪɟ� ɩɪɢ� ɜɧɟɲɧɟɣ� ɧɚɝɪɭɡɤɟ� ɩɨɫɬɨɹɧɧɨɣ� ɢɥɢ� ɧɚɪɚɫɬɚɸɳɟɣ� ɦɨɳɧɨɫɬɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɶɸ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ� ɪɢɫɭɧɤɚ�� ɦɟɠɦɵɲɟɱɧɵɯ� ɜɡɚɢɦɨɫɜɹɡɟɣ� ɜ� ɰɢɤɥɟ�
ɨɞɢɧɨɱɧɨɝɨ� ɞɜɢɠɟɧɢɹ�� ɦɚɥɨ� ɢɡɦɟɧɹɸɳɢɦɢɫɹ� ɩɨ� ɯɨɞɭ� ɧɚɝɪɭɡɤɢ�� ɱɬɨ� ɨɬɪɚɠɚɟɬ� ɠɟɫɬɤɢɣ�� ɩɪɨɝɪɚɦɦɧɵɣ�
ɯɚɪɚɤɬɟɪ�ɦɟɯɚɧɢɡɦɨɜ�ɭɩɪɚɜɥɟɧɢɹ�ɰɢɤɥɢɱɟɫɤɢɦ�ɪɢɬɦɢɱɟɫɤɢɦ�ɞɜɢɠɟɧɢɟɦ��

ɉɪɢ� ɪɚɡɜɢɬɢɢ� ɭɬɨɦɥɟɧɢɹ� ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ɦɵɲɰ�� ɢɡɦɟɧɹɸɬɫɹ�
ɜɧɭɬɪɢɫɢɫɬɟɦɧɵɟ�ɜɡɚɢɦɨɫɜɹɡɢ�ɢ�ɫɬɟɩɟɧɶ�ɞɨɥɟɜɨɝɨ�ɭɱɚɫɬɢɹ�ɦɵɲɰ�ɜ�ɪɚɡɜɢɜɚɟɦɨɦ�ɭɫɢɥɢɢ�ɩɪɢ�ɫɨɯɪɚɧɟɧɢɢ�
ɜɵɫɨɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ��ɬɨ�ɟɫɬɶ�ɜɨɡɧɢɤɚɸɬ�ɪɟɚɤɰɢɢ�ɤɨɦɩɟɧɫɚɬɨɪɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�>��������@��ɪɢɫ� ����

ǾȖȟ� ���ǶȕȚȓțȓțȖȭ�ȫșȓȘȠȞȖȥȓȟȘȜȗ�ȎȘȠȖȐțȜȟȠȖ�ȚȩȦȤ�
ȡ�ȘȐȎșȖȢȖȤȖȞȜȐȎțțȩȣ�ȐȓșȜȟȖȝȓȒȖȟȠȜȐ�ȝȞȖ�țȎȑȞȡȕȘȓ�țȎ�ȐȓșȜȫȞȑȜȚȓȠȞȓ�ȏȜșȪȦȜȗ�

ȖțȠȓțȟȖȐțȜȟȠȖ��ȐȩȝȜșțȭȓȚȜȗ�ȒȜ�ȐȩțȡȔȒȓțțȜȑȜ�ȜȠȘȎȕȎ�ȜȠ�ȞȎȏȜȠȩ�>��@

ȿɫɥɢ�ɭ�ɛɨɥɶɲɟɣ�ɱɚɫɬɢ�ɦɵɲɰ�ɫɪɟɞɧɹɹ�ɚɦɩɥɢɬɭɞɚ�ɤɨɥɟɛɚɧɢɣ�ɛɢɨɩɨɬɟɧɰɢɚɥɨɜ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɜɨɡɪɚɫɬɚɸɬ��ɬɨ�ɭ�ɱɚɫɬɢ�ɦɵɲɰ�ɢɡɦɟɧɟɧɢɹ�ɢɦɟɸɬ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ�ɯɚɪɚɤɬɟɪ�

ɋɧɢɠɟɧɢɟ�ɚɦɩɥɢɬɭɞɵ�ɛɢɨɩɨɬɟɧɰɢɚɥɨɜ�ɨɬɞɟɥɶɧɵɯ�ɦɵɲɰ�ɹɜɥɹɟɬɫɹ�ɩɪɢɡɧɚɤɨɦ�ɢɯ�ɹɜɧɨɝɨ�ɭɬɨɦɥɟɧɢɹ
>�������@��ɍɜɟɥɢɱɟɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɜɪɟɦɟɧɢ�ɡɚɧɹɬɨɫɬɢ�ɧɚɢɛɨɥɟɟ�ɚɤɬɢɜɧɵɯ�ɦɵɲɰ�ɫɥɟɞɭɟɬ�
ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɤɨɦɩɟɧɫɚɬɨɪɧɭɸ� ɪɟɚɤɰɢɸ� ɨɪɝɚɧɢɡɦɚ�� ɧɚɩɪɚɜɥɟɧɧɭɸ� ɧɚ� ɩɪɟɨɞɨɥɟɧɢɟ� ɪɚɡɜɢɜɚɟɦɨɝɨ�
ɭɬɨɦɥɟɧɢɹ�

ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɞɜɢɠɟɧɢɹ� ɢɡɦɟɧɹɸɬɫɹ� ɬɚɤɠɟ� ɦɟɠɦɵɲɟɱɧɚɹ� ɤɨɨɪɞɢɧɚɰɢɹ�� ɭɦɟɧɶɲɟɧɢɟ�
ɚɤɬɢɜɧɨɫɬɢ� ɨɞɧɢɯ� ɦɵɲɰ� ɤɨɦɩɟɧɫɚɬɨɪɧɨ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟɦ� ɚɤɬɢɜɧɨɫɬɢ� ɞɪɭɝɢɯ� >��� �@��
ɢɡɦɟɧɹɸɬɫɹ�ɢɯ�ɜɡɚɢɦɨɫɜɹɡɢ�>����@��

Ⱥɧɚɥɢɡ�ɦɟɠɦɵɲɟɱɧɵɯ�ɜɡɚɢɦɨɫɜɹɡɟɣ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɜ�ɤɚɠɞɨɦ�ɨɞɢɧɨɱɧɨɦ�ɰɢɤɥɟ�ɩɟɞɚɥɢɪɨɜɚɧɢɹ�ɨɧɢ�
ɹɜɥɹɸɬɫɹ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɥɢɧɟɣɧɵɦɢ��ɤɚɤ�ɩɪɢ�ɫɬɚɛɢɥɶɧɨɣ��ɬɚɤ�ɢ�ɫɬɭɩɟɧɱɚɬɨ�ɩɨɜɵɲɚɸɳɟɣɫɹ�ɧɚɝɪɭɡɤɟ�

Ʉɨɷɮɮɢɰɢɟɧɬɵ�ɤɨɪɪɟɥɹɰɢɣ� �ɪɢɫ�� ���� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ��ɱɬɨ�ɜɟɞɭɳɚɹ�ɪɨɥɶ�ɂɆ��ȱɆ���ɑɆȻ�ɢ�
ȾɆȻ� ɜ� ɪɚɡɜɢɜɚɟɦɵɯ� ɭɫɢɥɢɹɯ� ɜ� ɤɚɠɞɨɦ� ɨɞɢɧɨɱɧɨɦ� ɞɜɢɠɟɧɢɢ� ɩɪɢ� ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɧɟ�
ɦɟɧɹɟɬɫɹ�� Ɉɧɢ� ɩɪɨɹɜɥɹɸɬ� ɜɵɫɨɤɢɟ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɢ� ɫ� ɪɚɡɜɢɜɚɟɦɵɦɢ�
ɭɫɢɥɢɹɦɢ��ɢ�ɨɬɪɢɰɚɬɟɥɶɧɵɟ�± ɫ�ɉȻɆ��ɚ�ɬɚɤɠɟ�ɫ�ɑɆȻ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ�ɤɨɧɟɱɧɨɫɬɢ�

ɉɟɪɟɞ� ɨɬɤɚɡɨɦ� ɨɬ� ɪɚɛɨɬɵ� ɷɥɟɤɬɪɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɑɆȻɥ� ɢ� ȾɆ� ɜɨɡɪɚɫɬɚɟɬ�� ɂɆ� ± ɫɬɚɛɢɥɶɧɨ�
ɫɨɯɪɚɧɹɟɬɫɹ��ɜɡɚɢɦɨɫɜɹɡɢ�ɜɟɞɭɳɢɯ�ɦɵɲɰ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɚɡɜɢɬɢɹ�ɜɫɟɝɨ�ɭɫɢɥɢɹ�ɢɡɦɟɧɹɸɬɫɹ�ɦɟɧɶɲɟ��ȼɤɥɚɞ�
ɑɆȻ� ɜ� ɪɚɡɜɢɬɢɟ� ɧɚɱɚɥɶɧɨɝɨ� ɭɫɢɥɢɹ� ɜ� ɨɞɢɧɨɱɧɨɦ� ɞɜɢɠɟɧɢɢ� ɭɦɟɧɶɲɚɟɬɫɹ�� ɚ� ɂɆ ± ɩɨɜɵɲɚɟɬɫɹ��
ɫɧɢɠɚɸɬɫɹ� ɜɡɚɢɦɨɫɜɹɡɢ� ɢɫɫɥɟɞɭɟɦɵɯ�ɦɵɲɰ�� Ɋɟɰɢɩɪɨɤɧɵɟ� ɜɡɚɢɦɨɫɜɹɡɢ�ɑɆȻ�ɩɪɚɜɨɣ�ɧɨɝɢ� ɫ� ɜɟɞɭɳɢɦɢ�
ɦɵɲɰɚɦɢ� ɥɟɜɨɣ� ɧɨɝɢ� ɧɚɪɭɲɚɸɬɫɹ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɢɡɦɟɧɹɟɬɫɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɣ� ɪɢɫɭɧɨɤ�
ɞɜɢɠɟɧɢɹ�� ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ� ɜɡɚɢɦɨɫɜɹɡɢ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɧɚ� ɪɢɫ�� �� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɢ�
ɭɬɨɦɥɟɧɢɢ��ɧɚ�ɧɚɱɚɥɶɧɨɦ�ɨɬɪɟɡɤɟ�ɪɚɡɜɢɜɚɟɦɨɝɨ�ɭɫɢɥɢɹ�ɩɪɢ�ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ�ɜɡɚɢɦɨɫɜɹɡɢ�ɂɆ��ȾɆȻ�ɥɟɜɨɣ�
ɧɨɝɢ� ɢ� ɑɆȻ� ± ɩɪɚɜɨɣ� ɫ� ɑɆȻ� ɥɟɜɨɣ� ɧɨɝɢ� ɢɡ� ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɫɬɚɧɨɜɹɬɫɹ� ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ�� ɨɬɪɚɠɚɹ�
ɫɢɧɯɪɨɧɧɨɫɬɶ� ɜ� ɫɞɜɢɝɚɯ ɜ� ɧɚɱɚɥɶɧɵɣ� ɩɟɪɢɨɞ� ɪɚɡɜɢɬɢɹ� ɭɫɢɥɢɹ� ɩɪɢ� ɭɬɨɦɥɟɧɢɢ�� ɗɬɨ� ɨɬɪɚɠɚɟɬ� ɧɚɪɭɲɟɧɢɟ�
ɦɟɠɦɵɲɟɱɧɵɯ�ɜɡɚɢɦɨɫɜɹɡɟɣ� ɪɚɡɜɢɬɢɟ�ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɨɝɨ�ɜɨɡɛɭɠɞɟɧɢɹ��ɢɪɪɚɞɢɢɪɭɸɳɟɝɨ�ɧɚ�ɪɟɰɢɩɪɨɤɧɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɟ� �ɜ� ɨɛɵɱɧɵɯ� ɭɫɥɨɜɢɹɯ�� ɧɟɪɜɧɵɟ� ɰɟɧɬɪɵ�� ɭɩɪɚɜɥɹɸɳɢɟ� ɦɵɲɟɱɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�
ɩɪɚɜɨɣ�ɢ�ɥɟɜɨɣ�ɤɨɧɟɱɧɨɫɬɟɣ�
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ȂǥǵǶȅǻǼǱǼ�ǰǶȃǼǰǮǻǻȍ�ȀǮ�ǿǽǼǾȀȁ

���

ǾȖȟ� ���ǰȕȎȖȚȜȟȐȭȕȖ�ȚȩȦȤ�țȖȔțȖȣ�ȘȜțȓȥțȜȟȠȓȗ�ȝȞȖ�ȞȎȕȐȖȠȖȖ�ȡȟȖșȖȭ��)ȝȓȒ��
ȒȜ�ȚȎȘȟȖȚȎșȪțȜȑȜ�Ȑ�ȤȖȘșȓ�ȝȓȒȎșȖȞȜȐȎțȖȭ�

Ȑ�ȡȟȠȜȗȥȖȐȜȚ�ȟȜȟȠȜȭțȖȖ��Ǯ��Ȗ�ȝȞȖ�ȡȠȜȚșȓțȖȖ��ǯ�

ȼ� ɩɪɨɰɟɫɫɟ� ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ� ɭɬɨɦɥɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɦɟɯɚɧɢɡɦɨɜ� ɤɨɦɩɟɧɫɚɰɢɢ� ɫɧɢɠɚɟɬɫɹ��
ɭɬɨɦɥɟɧɢɟ�ɫɬɚɧɨɜɢɬɫɹ�ɹɜɧɵɦ��ɨɛɳɚɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɫɩɨɪɬɫɦɟɧɚ�ɫɧɢɠɚɟɬɫɹ�

Ⱥɧɚɥɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ� ɫɨɫɬɨɹɧɢɟ� ɢ� ɭɪɨɜɟɧɶ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɦɵɲɰ� ɩɪɢ�
ɜɵɩɨɥɧɟɧɢɢ� ɩɪɵɠɤɨɜ� ɧɚ� ɬɟɧɡɨɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɣ� ɩɥɚɬɮɨɪɦɟ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɭɫɢɥɢɹ�� ɪɚɡɜɢɜɚɟɦɵɟ�
ɫɩɨɪɬɫɦɟɧɚɦɢ�ɜɨ�ɜɪɟɦɹ�ɩɪɵɠɤɨɜ�ɢ�ɜɵɫɨɬɚ�ɩɪɵɠɤɨɜ�ɬɟɫɧɨ�ɜɡɚɢɦɨɫɜɹɡɚɧɵ�ɫ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ�
ɦɵɲɰ��ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�

ɋɬɚɪɬɨɜɨɟ�ɭɫɢɥɢɟ�ɹɜɥɹɟɬɫɹ�ɜɟɞɭɳɢɦ�ɞɟɬɟɪɦɢɧɚɧɬɨɦ�ɫɨɤɪɚɬɢɬɟɥɶɧɵɯ�ɤɚɱɟɫɬɜ�ɦɵɲɰ�
ɉɪɢ�ɭɬɨɦɥɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ�©ɡɚɩɚɡɞɵɜɚɧɢɟª�ɩɪɢɪɨɫɬɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɜɟɞɭɳɢɯ�ɦɵɲɰ�ɜ�

ɩɪɨɰɟɫɫɟ�ɪɚɡɜɢɬɢɹ�ɭɫɢɥɢɣ��ɫɧɢɠɟɧɢɟ�ɭɫɢɥɢɣ�ɩɪɢ�ɨɬɬɚɥɤɢɜɚɧɢɢ�ɢ�ɜɵɫɨɬɵ�ɩɪɵɠɤɨɜ��©ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟª�
ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɜɡɚɢɦɨɫɜɹɡɟɣ� ɢɫɫɥɟɞɭɟɦɵɯ� ɦɵɲɰ� ɜ� ɪɚɡɜɢɜɚɟɦɨɦ� ɭɫɢɥɢɢ� �ɪɢɫ� ���� ɭɦɟɧɶɲɟɧɢɟɦ�
ɜɡɚɢɦɨɫɜɹɡɟɣ� ɜɟɞɭɳɢɯ� ɦɵɲɰ� ɦɟɠɞɭ� ɫɨɛɨɣ� ɢ� ɫ� ɪɚɡɜɢɜɚɟɦɵɦ� ɭɫɢɥɢɟɦ�� ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ� ɜɟɞɭɳɟɣ� ɪɨɥɢ�
ɑɆȻ ɜ�ɪɚɡɧɵɟ�ɮɚɡɵ�ɪɟɚɥɢɡɚɰɢɢ�ɤɚɤ ɧɢɡɤɢɯ��ɬɚɤ�ɢ�ɜɵɫɨɤɢɯ�ɩɪɵɠɤɨɜ�
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ǾȖȟ�����ǾȎȕȐȖȐȎȓȚȩȓ�ȡȟȖșȖȭ��Ǯ��Ȗ�ȫșȓȘȠȞȖȥȓȟȘȎȭ�ȎȘȠȖȐțȜȟȠȪ�ȅǺǯ��ǯ��
ȡ�ȟȝȜȞȠȟȚȓțȜȐ�ȟ�ȐȩȟȜȘȖȚȖ�������Ȗ�țȖȕȘȖȚȖ�������ȐȕȞȩȐțȩȚȖ�ȘȎȥȓȟȠȐȎȚȖ�ȚȩȦȤ�

ȝȞȖ�ȐȩȝȜșțȓțȖȖ�ȝȞȩȔȘȎ�Ȑ�țȎȥȎșȓ�������Ȗ�Ȑ�ȘȜțȤȓ�������ȠȓȟȠȖȞȜȐȎțȖȭ

ɉɪɢ�ɪɚɡɜɢɬɢɢ�ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɝɨ�ɭɬɨɦɥɟɧɢɹ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɠɚɟɬɫɹ�ɷɥɟɤɬɪɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�
ɱɟɬɵɪɟɯɝɥɚɜɨɣ�ɦɵɲɰɵ�ɛɟɞɪɚ��ɑɆȻ���ɭɦɟɧɶɲɚɸɬɫɹ�ɜɟɥɢɱɢɧɵ�ɪɚɡɜɢɜɚɟɦɵɯ�ɭɫɢɥɢɣ�ɭ�ɫɩɨɪɬɫɦɟɧɨɜ��ɤɚɤ�ɫ�
ɜɵɫɨɤɢɦɢ��ɬɚɤ�ɢ�ɧɢɡɤɢɦɢ�ɜɡɪɵɜɧɵɦɢ�ɤɚɱɟɫɬɜɚɦɢ�ɦɵɲɰ�

ɉɪɢ�ɭɬɨɦɥɟɧɢɢ�ɩɪɨɢɫɯɨɞɢɬ�©ɡɚɩɚɡɞɵɜɚɧɢɟª ɪɨɫɬɚ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɑɆȻ�ɥɟɜɨɣ�ɧɨɝɢ�ɞɨ�
ɦɚɤɫɢɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ� �ɪɢɫ������ɂ�ɦɚɤɫɢɦɚɥɶɧɚɹ�ɫɢɥɚ� �)PD[��ɞɨɫɬɢɝɚɟɬɫɹ�ɩɪɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟɣ�ɟɟ�
ɚɤɬɢɜɧɨɫɬɢ�� ɉɪɢ� ɷɬɨɦ�� ɤɨɦɩɟɧɫɚɬɨɪɧɨ� ɩɨɜɵɲɚɟɬɫɹ� ɜɤɥɚɞ� ɜ� ɪɚɡɜɢɜɚɟɦɵɟ� ɭɫɢɥɢɹ� ɑɆȻ� ɩɪɚɜɨɣ� ɧɨɝɢ� ɢ�
ɢɤɪɨɧɨɠɧɨɣ�ɦɵɲɰɵ��

Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɭ� ɫɩɨɪɬɫɦɟɧɨɜ� ɫ� ɜɵɫɨɤɢɦɢ� ɜɡɪɵɜɧɵɦɢ� ɫɨɤɪɚɬɢɬɟɥɶɧɵɦɢ
ɤɚɱɟɫɬɜɚɦɢ�ɦɵɲɰ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ�ɧɚɢɛɨɥɶɲɭɸ�ɜɵɫɨɬɭ�ɩɪɵɠɤɨɜ��ɞɨɥɹ�ɭɱɚɫɬɢɹ�ɑɆȻ�ɜ�ɪɚɡɜɢɜɚɟɦɨɦ�
ɭɫɢɥɢɢ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ����� ��ɞɨ����� ���ɉɪɢ�ɷɬɨɦ�ɧɚɢɛɨɥɶɲɢɣ�ɟɟ�ɜɤɥɚɞ�ɩɪɨɹɜɥɹɟɬɫɹ�ɜ�ɫɬɚɪɬɨɜɨɟ�ɭɫɢɥɢɟ�



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥ

���

�*�� ɤɨɬɨɪɨɟ�� ɜ� ɫɜɨɸ�ɨɱɟɪɟɞɶ�� ɩɪɨɹɜɥɹɟɬ� ɫɪɟɞɧɸɸ� ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ�ɜɡɚɢɦɨɫɜɹɡɶ� ɫ� ɜɵɫɨɬɨɣ� ɩɪɵɠɤɚ� �K��
�U �����r������3��������ɢ�ɚɩɩɪɨɤɫɢɦɢɪɭɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɥɢɧɟɣɧɵɦ�ɭɪɚɜɧɟɧɢɟɦ�

ɭ  �����ɯ�������ɝɞɟ��ɯ��*���ɭ��K�

ɂɡ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɧɚɢɛɨɥɶɲɭɸ�ɜɡɚɢɦɨɫɜɹɡɶ�ɫ�K�ɩɪɨɹɜɥɹɟɬ�ɭɫɤɨɪɹɸɳɚɹ�ɫɢɥɚ��,��
�U �����r������3���������ɗɬɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɚɩɩɪɨɤɫɢɦɢɪɭɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɥɢɧɟɣɧɵɦ�ɭɪɚɜɧɟɧɢɟɦ�

ɭ  ����ɯ�������ɝɞɟ��ɯ��,���ɭ��K�

ɍ�ɫɩɨɪɬɫɦɟɧɨɜ�ɫ�ɜɵɫɨɤɨɣ�ɫɤɨɪɨɫɬɧɨɣ�ɢ�ɨɛɳɟɣ�ɜɵɧɨɫɥɢɜɨɫɬɶɸ ɩɪɨɹɜɥɹɟɬɫɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɥɚɛɚɹ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɦɵɲɰ�� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɢ� ɜɡɪɵɜɧɨɝɨ� ɭɫɢɥɢɹ� ɨɬ� ɫɬɟɩɟɧɢ�
ɪɚɡɜɢɜɚɟɦɨɝɨ�ɭɬɨɦɥɟɧɢɹ��

ɍ� ɫɩɨɪɬɫɦɟɧɨɜ�� ɩɪɨɹɜɥɹɸɳɢɯ ɜɵɫɨɤɢɟ� ɜɡɪɵɜɧɵɟ� ɤɚɱɟɫɬɜɚ� ɢ� ɧɢɡɤɭɸ� ɫɤɨɪɨɫɬɧɭɸ ɜɵɧɨɫɥɢɜɨɫɬɶ��
ɧɚɛɥɸɞɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɚɦɩɥɢɬɭɞɵ� ɗɆȽ� ɑɆȻ� ɩɟɪɟɞ� ɨɬɤɚɡɨɦ� ɨɬ� ɪɚɛɨɬɵ�� ɭɦɟɧɶɲɟɧɢɟ�
ɜɵɫɨɬɵ�ɩɪɵɠɤɨɜ�ɢ�ɫɨɨɬɧɨɲɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɜɵɫɨɤɢɯ�ɩɪɵɠɤɨɜ�ɤ�ɨɛɳɟɦɭ�ɢɯ�ɱɢɫɥɭ��ɫɧɢɠɟɧɢɟ�ɜɟɥɢɱɢɧɵ�
ɪɚɡɜɢɜɚɟɦɵɯ�ɭɫɢɥɢɣ��ɉɪɢ�ɭɬɨɦɥɟɧɢɢ�ɞɨɥɹ�ɜɤɥɚɞɚ�ɑɆȻ�ɜ�ɪɚɡɜɢɜɚɟɦɵɟ�ɭɫɢɥɢɹ�ɭɦɟɧɶɲɚɟɬɫɹ��ɨɫɨɛɟɧɧɨ�ɜ�
ɫɬɚɪɬɨɜɨɟ�ɭɫɢɥɢɟ��

ɍ� ɫɩɨɪɬɫɦɟɧɨɜ�� ɩɪɨɹɜɥɹɸɳɢɯ� ɦɚɥɵɟ� ɜɡɪɵɜɧɵɟ� ɭɫɢɥɢɹ� ɩɪɢ� ɩɪɵɠɤɚɯ� ɧɚɛɥɸɞɚɟɬɫɹ� ɛɨɥɟɟ�
ɞɥɢɬɟɥɶɧɚɹ� ɷɥɟɤɬɪɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɦɵɲɰ�� ɦɟɧɶɲɢɟ� ɜɟɥɢɱɢɧɵ� ɚɦɩɥɢɬɭɞɵ� ɗɆȽ� ɩɪɢ� ɪɚɡɜɢɬɢɢ�
ɫɬɚɪɬɨɜɨɣ�ɫɢɥɵ��ɦɟɧɶɲɢɣ�ɝɪɚɞɢɟɧɬ�ɧɚɪɚɫɬɚɧɢɹ�ɚɦɩɥɢɬɭɞɵ�ɗɆȽ��ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɢɡɤɚɹ�ɜɵɫɨɬɚ�ɩɪɵɠɤɨɜ�

ɍ� ɫɩɨɪɬɫɦɟɧɨɜ�� ɦɵɲɰɵ� ɤɨɬɨɪɵɯ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɵ� ɤ� ɜɵɩɨɥɧɟɧɢɸ� ɪɚɛɨɬɵ� ɧɚ� ɜɵɧɨɫɥɢɜɨɫɬɶ��
ɯɚɪɚɤɬɟɪɧɵɦɢ� ɩɪɢɡɧɚɤɚɦɢ� ɭɬɨɦɥɟɧɢɹ� ɹɜɥɹɥɢɫɶ�� ɫɧɢɠɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɢ� ɭɫɤɨɪɹɸɳɟɣ� ɫɢɥɵ��
ɡɚɦɟɞɥɟɧɢɟ� ɝɪɚɞɢɟɧɬɚ� ɞɨɫɬɢɠɟɧɢɹ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɚɦɩɥɢɬɭɞɵ� ɛɢɨɬɨɤɨɜ� ɜɟɞɭɳɢɯ� ɦɵɲɰ� ɩɪɢ� ɪɚɡɜɢɬɢɢ�
ɭɫɤɨɪɹɸɳɟɣ�ɫɢɥɵ��ɭɞɥɢɧɟɧɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɦɵɲɰ��

Ɂɚɤɥɸɱɟɧɢɟ� ɍɩɪɚɜɥɟɧɢɟ� ɫɬɟɪɟɨɬɢɩɧɨ� ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ� ɰɢɤɥɢɱɟɫɤɢɦ� ɢ� ɚɰɢɤɥɢɱɟɫɤɢɦ�
ɞɜɢɠɟɧɢɹɦɢ ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɩɪɢɡɧɚɤɨɜ� ɭɬɨɦɥɟɧɢɹ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɶɸ�
ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ� ɪɢɫɭɧɤɚ�� ɦɟɠɦɵɲɟɱɧɵɯ� ɜɡɚɢɦɨɫɜɹɡɟɣ� ɜ� ɤɚɠɞɨɦ�ɨɬɞɟɥɶɧɨɦ�ɞɜɢɠɟɧɢɢ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ�
ɜɫɟɣ�ɪɚɛɨɬɵ��ɱɬɨ�ɨɬɪɚɠɚɟɬ�ɠɟɫɬɤɢɣ��ɩɪɨɝɪɚɦɦɧɵɣ�ɯɚɪɚɤɬɟɪ�ɦɟɯɚɧɢɡɦɨɜ�ɭɩɪɚɜɥɟɧɢɹ�ɬɚɤɢɯ�ɞɜɢɠɟɧɢɣ��ɇɚ�
ɤɚɠɞɨɣ� ɫɬɭɩɟɧɢ� ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ� ɢ� ɜ� ɪɚɡɧɵɟ� ɩɟɪɢɨɞɵ� ɪɚɛɨɬɵ� ɩɪɢ� ɩɪɵɠɤɚɯ� ɢɡɦɟɧɹɟɬɫɹ� ɥɢɲɶ� ɫɬɟɩɟɧɶ�
ɪɚɡɜɢɜɚɟɦɵɯ� ɦɵɲɟɱɧɵɯ� ɧɚɩɪɹɠɟɧɢɣ�� ɬɨ� ɟɫɬɶ�� ɩɪɨɢɫɯɨɞɢɬ� ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ� ɜɵɯɨɞɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɰɟɧɬɪɚɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɩɨ� ɦɨɳɧɨɫɬɢ� ɜ� ɨɬɜɟɬ� ɧɚ� ɢɡɦɟɧɢɜɲɭɸɫɹ� ɩɪɨɩɪɢɨɰɟɩɬɢɜɧɭɸ�
ɚɮɮɟɪɟɧɬɚɰɢɸ��ɱɬɨ�ɫɨɝɥɚɫɭɟɬɫɹ�ɫ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ�ɤɨɧɰɟɩɰɢɟɣ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɹɦɢ�>�@��

ɉɪɢ�ɭɬɨɦɥɟɧɢɢ�ɠɟ�ɩɪɨɢɫɯɨɞɢɬ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɚɤɬɢɜɧɨɫɬɢ�ɦɵɲɰ�ɢ�ɢɡɦɟɧɟɧɢɟ�ɦɟɠɦɵɲɟɱɧɵɯ�
ɜɡɚɢɦɨɫɜɹɡɟɣ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɮɚɡɚɯ� ɞɜɢɠɟɧɢɹ�� ɫɬɟɩɟɧɶ� ɭɱɚɫɬɢɹ� ɜ� ɪɚɡɜɢɜɚɟɦɵɯ� ɭɫɢɥɢɹɯ� ɢ� ɜɡɚɢɦɨɫɜɹɡɢ�
ɜɟɞɭɳɢɯ� ɦɵɲɰ� ɭɦɟɧɶɲɚɸɬɫɹ�� ɩɪɨɢɫɯɨɞɢɬ� ɡɚɩɚɡɞɵɜɚɧɢɟ� ɜ� ɢɯ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɭɦɟɧɶɲɟɧɢɟ�
ɚɦɩɥɢɬɭɞɵ� ɷɥɟɤɬɪɨɦɢɨɝɪɚɦɦɵ� ɩɪɢ� ɪɚɡɜɢɬɢɢ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɭɫɢɥɢɣ�� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɢɯ� ɚɦɩɥɢɬɭɞɚ� ɢ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɋɧɢɠɚɟɬɫɹ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ� ɩɪɢ� ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ� ɢ�
ɜɵɩɨɥɧɟɧɢɢ�ɩɪɵɠɤɨɜ��ɉɨɥɨɠɢɬɟɥɶɧɵɣ�ɯɚɪɚɤɬɟɪ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɤɨɪɪɟɥɹɰɢɣ�ɩɪɢ�ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ�ɦɟɠɞɭ�
ɦɵɲɰɚɦɢ�ɚɧɬɚɝɨɧɢɫɬɚɦɢ�ɩɪɚɜɨɣ�ɢ�ɥɟɜɨɣ�ɧɨɝɢ��ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɜ�ɨɛɵɱɧɵɯ�ɭɫɥɨɜɢɹɯ��ɩɪɢ�ɪɚɡɜɢɬɢɢ�
ɧɚɱɚɥɶɧɨɝɨ� ɭɫɢɥɢɹ�� ɪɟɰɢɩɪɨɤɧɨ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɚɪɭɲɟɧɢɢ� ɩɪɢ� ɭɬɨɦɥɟɧɢɢ� ɦɟɠɦɵɲɟɱɧɵɯ�
ɜɡɚɢɦɨɫɜɹɡɟɣ��ɢɡɦɟɧɟɧɢɢ�ɜ�ɩɪɨɝɪɚɦɦɟ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ��ɧɚɪɭɲɟɧɢɢ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɪɭɤɬɭɪɵ�ɞɜɢɠɟɧɢɹ�

ȼɵɜɨɞɵ
± Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɬɪɚɠɚɸɬ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜɧɭɬɪɢ� ɢ� ɦɟɠɦɵɲɟɱɧɵɯ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɯ�

ɩɟɪɟɫɬɪɨɟɤ� ɞɥɹ� ɤɨɦɩɟɧɫɚɰɢɢ� ɭɬɨɦɥɟɧɢɹ� ɩɪɢ� ɧɚɩɪɹɠɟɧɧɨɣ� ɦɵɲɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɞɥɹ� ɩɨɞɞɟɪɠɚɧɢɹ�
ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ��ɤɨɬɨɪɵɣ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɪɚɡɥɢɱɧɵɦɢ�ɦɟɯɚɧɢɡɦɚɦɢ�

± ɍɫɢɥɢɹ�� ɪɚɡɜɢɜɚɟɦɵɟ� ɫɩɨɪɬɫɦɟɧɚɦɢ� ɩɪɢ� ɜɟɥɨɷɪɝɨɦɟɬɪɢɢ� ɢ� ɩɪɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɫ� ɨɩɨɪɨɣ� ɜɨ�
ɜɪɟɦɹ� ɩɪɵɠɤɨɜ�� ɬɟɫɧɨ� ɜɡɚɢɦɨɫɜɹɡɚɧɵ� ɫ� ɩɪɨɹɜɥɟɧɢɟɦ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɦɵɲɰ�� ɢɯ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ��ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ�ɫɬɚɬɭɫɨɦ�ɨɪɝɚɧɢɡɦɚ��ɪɚɡɜɢɜɚɟɦɵɦ�ɭɬɨɦɥɟɧɢɟɦ�

± ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɵɦɢ� ɞɥɹ� ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɧɧɨɝɨ� ɨɬɛɨɪɚ� ɢ� ɫɩɨɪɬɢɜɧɨɣ�
ɨɪɢɟɧɬɚɰɢɢ��ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɭɪɨɜɧɹ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɡɟɪɜɨɜ�ɫ�ɰɟɥɶɸ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɜɪɨɠɞɟɧɧɵɯ�
ɤɚɱɟɫɬɜ��ɞɥɹ�ɜɵɹɜɥɟɧɢɹ�ɜɨɡɦɨɠɧɵɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɧɚ�ɛɨɥɟɟ�ɪɚɧɧɢɯ�ɫɬɚɞɢɹɯ��ɥɢɛɨ�ɫɤɪɵɬɵɯ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɫ�ɰɟɥɶɸ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɩɟɪɟɝɪɭɡɤɢ�ɨɪɝɚɧɢɡɦɚ�ɫɩɨɪɬɫɦɟɧɚ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� Ȼɟɪɧɲɬɟɣɧ ɇ� Ⱥ��Ɉ�ɩɨɫɬɪɨɟɧɢɢ�ɞɜɢɠɟɧɢɣ��ɦɨɧɨɝɪɚɮɢɹ���ɇ� Ⱥ� Ȼɟɪɧɲɬɟɣɧ��± Ɇɨɫɤɜɚ � Ɇɟɞɝɢɡ��������±
����ɫ�

�� Ƚɨɥɭɛɟɜ ȼ� ɇ�� Ɉɰɟɧɤɚ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɪɟɡɟɪɜɨɜ� ɜ� ɫɢɫɬɟɦɟ� ɭɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɟɦ� �� ȼ� ɇ� Ƚɨɥɭɛɟɜ��
Ⱦ� ɇ� Ⱦɚɜɢɞɟɧɤɨ��Ⱥ� ɋ� Ɇɨɡɠɭɯɢɧ��Ⱥ� ɂ� ɒɚɛɚɧɨɜ����ɋɢɫɬɟɦɧɵɟ�ɦɟɯɚɧɢɡɦɵ�ɚɞɚɩɬɚɰɢɢ�ɢ�ɦɨɛɢɥɢɡɚɰɢɢ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɪɟɡɟɪɜɨɜ� ɨɪɝɚɧɢɡɦɚ� ɜ� ɩɪɨɰɟɫɫɟ� ɞɨɫɬɢɠɟɧɢɹ� ɜɵɫɲɟɝɨ� ɫɩɨɪɬɢɜɧɨɝɨ� ɦɚɫɬɟɪɫɬɜɚ��
ɦɨɧɨɝɪɚɮɢɹ��Ʌ� ��ȽȾɈɂɎɄ�ɢɦ�ɉ� Ɏ� Ʌɟɫɝɚɮɬɚ��������± ɋ� ��±���

�� Ƚɭɪɮɢɧɤɟɥɶ %� &�� ɐɟɧɬɪɚɥɶɧɵɟ� ɩɪɨɝɪɚɦɦɵ� ɢ� ɦɧɨɝɨɨɛɪɚɡɢɟ� ɞɜɢɠɟɧɢɣ� �� %� &� Ƚɭɪɮɢɧɤɟɥɶ��
ɘ� ɋ� Ʌɟɜɢɤ� ��� ɍɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɹɦɢ�� ɦɨɧɨɝɪɚɮɢɹ�� ɨɬɜ� ɪɟɞ�� Ⱥ� Ⱥ� Ɇɢɬɶɤɢɧ�� Ƚ� ɉɢɤ� �� Ɇɨɫɤɜɚ ��
ɇɚɭɤɚ��������± &� ��±���



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

���

�� Ⱦɚɜɢɞɟɧɤɨ Ⱦ� ɇ��Ɇɨɛɢɥɢɡɚɰɢɹ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɡɟɪɜɨɜ�ɩɪɢ ɧɚɩɪɹɠɟɧɧɨɣ�ɦɵɲɟɱɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ���
Ⱦ� ɇ� Ⱦɚɜɢɞɟɧɤɨ�� Ⱥ� ɋ� Ɇɨɡɠɭɯɢɧ�� ȼ� ȼ� Ɍɟɥɟɝɢɧ� ��� Ɏɢɡɢɨɥɨɝɢɹ� ɱɟɥɨɜɟɤɚ�� ± ������ ± Ɍ� ���� ± ʋ��� ±
ɋ� ���±����

�� Ɇɨɧɨɝɚɪɨɜ ȼ� Ⱦ��ɍɬɨɦɥɟɧɢɟ�ɜ�ɫɩɨɪɬɟ��ɦɨɧɨɝɪɚɮɢɹ � ȼ� Ⱦ� Ɇɨɧɨɝɚɪɨɜ��± Ʉ� � Ɂɞɨɪɨɜ¶ɹ��������± ��� ɫ�
�� ɉɪɢɣɦɚɤɨɜ Ⱥ� Ⱥ��Ⱥɤɬɢɜɧɨɫɬɶ�ɦɵɲɰ�ɢ�ɦɟɠɦɵɲɟɱɧɵɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɪɢ�ɭɩɪɚɜɥɟɧɢɢ�ɩɪɨɝɪɚɦɧɵɦɢ�

ɞɜɢɠɟɧɢɹɦɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɚɩɪɹɠɟɧɧɨɣ� ɦɵɲɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɭ� ɫɩɨɪɬɫɦɟɧɨɜ� �� Ⱥ� Ⱥ� ɉɪɢɣɦɚɤɨɜ��
ȼ� Ⱦ� Ɇɨɧɨɝɚɪɨɜ����ɇɚɭɤɚ�ɜ�ɨɥɢɦɩɢɣɫɤɨɦ�ɫɩɨɪɬɟ��± ������± ɋɩɟɰ��ȼɵɩɭɫɤ��± ɋ����±���

�� ɉɪɢɣɦɚɤɨɜ Ⱥ� Ⱥ��ɋɨɩɪɹɠɟɧɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɦɵɲɰ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɩɪɢ�ɭɩɪɚɜɥɟɧɢɢ�ɰɢɤɥɢɱɟɫɤɢɦ�
ɞɜɢɠɟɧɢɟɦ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɪɟɠɢɦɚɯ� ɷɪɝɨɦɟɬɪɢɱɟɫɤɨɝɨ� ɬɟɫɬɢɪɨɜɚɧɢɹ� ɫɩɨɪɬɫɦɟɧɨɜ� �� Ⱥ� Ⱥ� ɉɪɢɣɦɚɤɨɜ��
ȿɠɢ� ȿɣɞɟɪ� Ⱥ� ȼ� Ʉɨɥɟɧɤɨɜ ��� ɇɚɭɤɨɜɢɣ� ɱɚɫɨɩɢɫ� ɇɚɰɿɨɧɚɥɶɧɨɝɨ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɿɦɟɧɿ�
Ɇ� ɉ� Ⱦɪɚɝɨɦɚɧɨɜɚ�� ɋɟɪɿɹ� ʋ ���� ©ɇɚɭɤɨɜɨ�ɩɟɞɚɝɨɝɿɱɧɿ� ɩɪɨɛɥɟɦɢ� ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ� �� ɮɿɡɢɱɧɚ�
ɤɭɥɶɬɭɪɚ�ɿ�ɫɩɨɪɬª��ɡɛ��ɧɚɭɤɨɜɢɯ�ɩɪɚɰɶ� ± Ʉ� ��ȼɢɞ�ɜɨ�ɇɉɍ�ɿɦɟɧɿ�Ɇ� ɉ� Ⱦɪɚɝɨɦɚɧɨɜɚ��������± ȼɢɩɭɫɤ��Ʉ�
��������± ɋ�����±����

�� ɓɟɝɨɥɶɤɨɜ Ⱥ� ɇ�� Ʉɨɦɩɥɟɤɫɧɚɹ� ɦɟɬɨɞɢɤɚ� ɫɩɨɪɬɢɜɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɨɬɛɨɪɚ� �� Ⱥ� ɇ� ɓɟɝɨɥɶɤɨɜ��
Ⱥ� Ⱥ� ɉɪɢɣɦɚɤɨɜ�� Ⱥ� Ⱥ� ɉɢɥɚɲɟɜɢɱ� ��� ɇɚɭɱɧɨ�ɦɟɬɨɞɢɱ�� ɨɛɟɫɩɟɱɟɧɢɟ� ɫɢɫɬɟɦɵ� ɩɨɞɝɨɬɨɜɤɢ�
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɫɩɨɪɬɫɦɟɧɨɜ�ɢ�ɫɩɨɪɬɢɜɧɵɯ�ɪɟɡɟɪɜɨɜ��Ɇɚɬɟɪ��ɧɚɭɱ��ɩɪɚɤɬ��ɤɨɧɮ��± Ɇ���ɐɇɂɂɎɄ��
������± ɑɚɫɬɶ��� ± ɋ�����±����

�� -DVFDQLQDV -� 3HULSKHUDO� FRPSHQVDWLRQ� PHFKDQLVPV� RI� PXVFOH� IDWLJXH� �� -� -DVFDQLQDV ,�� 9� 0RQRJDURY� ��
6YHFDWRV�$SVDXJH� ± ����±��� ± 3� ��±���

���2OHNVDQGU� 3U\LPDNRY�� 0RQLWRULQJ� RI� IXQFWLRQDO� ILWQHVV� RI� FRPEDW� DWKOHWHV� GXULQJ� WKH� SUHFRPSHWLWLYH�
SUHSDUDWLRQ� VWDJH� �� 2OHNVDQGU� 3U\LPDNRY�� 6HUJLL� ,HUPDNRY�� 2OHNVDQGU� .ROHQNRY�� ,YDQ� 6DPRNLVK�� -XU\�
-XFKQR� ��� -RXUQDO� RI� 3K\VLFDO� (GXFDWLRQ� DQG� 6SRUW� �� �-3(6��� ������� $UW� ���� ������ ± 33�� ���±�����
'2,���������MSHV�����������

��� 3U\LPDNRY $� $�� 5HOLDELOLW\� RI� IXQFWLRQLQJ� DQG� UHVHUYHV� RI� V\VWHP�� FRQWUROOLQJ� PRYHPHQWV� ZLWK� GLIIHUHQW�
FRRUGLQDWLRQ�VWUXFWXUH�RI�VSHFLDO�KHDOWK�JURXS�JLUO�VWXGHQWV�LQ�SK\VLFDO�HGXFDWLRQ�SURFHVV���$� $� 3U\LPDNRY��
(� (LGHU�� 0� 2� 1RVNR�� 6� 6� ,HUPDNRY� ��� 3K\VLFDO� HGXFDWLRQ� RI� VWXGHQWV�� ����� ����±���� GRL����������
������������������

���9DQGHZDOOH +��)RUFH�YHORFLW\�UHODFLRQVKLS�DQG�PD[LPDO�SRZHU�RQ�D�F\FOH�HUJRPHWHU��&RUUHODWLRQ�ZLWK�KHLJKW�
RI�D�YHUWLFDO�MXPSI���+� 9DQGHZDOOH��*� 3HUHV��-� +HOOHU��-� 3DQHO��+� 0RQRG����(XURSHDQ�-RXUQDO�RI�$SSOLHG�
3K\VLRORJ\��± ������± ������±���

���:LOPRUH -�� 3K\VLRORJ\� RI� 6SRUW� DQG� ([HUFLVH� �� -� :LOPRUH�� '� &RVWLOO� ��� ± +XPDQ� .LQHWLFV�� &KDPSDJQH��
������± 3������± ����

3UL\PDNRY $���(LGHU (���2PHOFKXN (���$UNKLSRY $�

7+(�$&7,9,7<�$1'�7+( ,17(55(/$7,21�2)�086&/(6�2)�7+(�/2:(5�(;75(0,7,(6�:,7+�
,17(16(�086&8/$5�$&7,9,7<�2)�7+(�$7+/(7(6

7KH� SDWWHUQV� RI� WKH�PXVFOH� DFWLYLW\� DQG� LQWHUPXVFXODU� UHODWLRQVKLSV� LQ� KLJK�VNLOO� DWKOHWHV�
XQGHU� WKH�FRQWURO�RI� VWHUHRW\SLFDOO\� UHSHDWHG�F\FOLF�PRYHPHQW�GXULQJ�&\FOH�(UJRPHWHU�7HVW�DQG�
PD[LPXP�DQG�YHUWLFDO�MXPSLQJ�RQ�D�IRUFH�SODWIRUP�IRU�WKH�DVVHVVPHQW�RI�YHUWLFDO�MXPS�KHLJKW�KDYH�
EHHQ�VWXGLHG�

7KH�VXEMHFW�RI�WKH�VWXG\�ZDV�WKH�KLJK�TXDOLILHG�DWKOHWHV��F\FOLVWV�± ZLWK�ELF\FOH�HUJRQRPLFV�
DQG�ZHLJKWOLIWHUV�± ZKHQ�SHUIRUPLQJ�MXPSV��,Q�WKH�ERWK�JURXSV��WKH�ZRUN�ZDV�FDUULHG�RXW�XQWLO�D�
VWHDG\�GHFOLQH�LQ�HIILFLHQF\�

'XULQJ� WKH� WHVW�� WKH� HOHFWULFDO� DFWLYLW\� RI� WKH� TXDGULFHSV� IHPRULV� PXVFOHV� DQG� ELFHSV� RI�
IHPRULV��WKH�FDOI�DQG�DQWHULRU�PXVFOHV�RI�WKH�ORZHU�OHJ��DQG�WKH�KHDUW�UDWH�ZHUH�UHFRUGHG�

$W�WKH�VDPH�WLPH��SHUIRUPDQFH�LQGLFDWRUV�ZHUH�UHFRUGHG��IRU�F\FOLVWV��WKH�VSHHG�DQG�HIIRUW�
DSSOLHG�WR�WKH�SHGDOV�RI�WKH�&\FOH�(UJRPHWHU� ZHLJKWOLIWHUV�± GHYHORSHG�HIIRUWV�ZKHQ�SXVKLQJ�DZD\�
IURP�WKH�G\QDPRPHWHU�SODWIRUP��WKH�KHLJKW�RI�WKH�MXPS�DQG�RWKHU�LQGLFDWRUV�

,W� LV� UHYHDOHG� WKDW� WKH� HIIRUWV� GHYHORSHG� E\� DWKOHWHV� GXULQJ� &\FOH� (UJRPHWHU� DQG� GXULQJ�
MXPSLQJ�DUH�FORVHO\�LQWHUUHODWHG�ZLWK�WKH�PDQLIHVWDWLRQ�RI�WKH�HOHFWULFDO�DFWLYLW\�RI�WKH�PXVFOHV�RI�
WKH� ORZHU� H[WUHPLWLHV�� WKHLU� LQWHUDFWLRQ�� WKH� PRUSKRIXQFWLRQDO� VWDWXV� RI� WKH� RUJDQLVP�� DQG� WKH�
GHYHORSPHQW RI�WKH�IDWLJXH�

$� ULJLG�� VRIWZDUH� PHFKDQLVP� IRU� FRQWUROOLQJ� VXFK� PRYHPHQWV� KDV� EHHQ� UHYHDOHG�� 7KH�
VSHFLILFV�RI�LQWHUPXVFXODU�FRRUGLQDWLRQ�UHRUJDQL]DWLRQV�LQ�FRPSHQVDWLQJ�IDWLJXH�DQG�PDLQWDLQLQJ�
D�KLJK�OHYHO�RI�HIILFLHQF\�ZLWK�LQWHQVH�PXVFXODU�DFWLYLW\�DUH UHIOHFWHG�

7KH� UHVXOWV� RI� WKH� VWXGLHV� WHVWLI\� WR� WKH� LPSRUWDQW� UROH� RI� LQWUD� DQG� LQWHUPXVFXODU�
FRRUGLQDWLRQ�UHRUJDQL]DWLRQV�WR�FRPSHQVDWH�IRU�WKH�IDWLJXH�LQ�WKH�LQWHQVH�RI�WKH�PXVFXODU�DFWLYLW\��
WR�PDLQWDLQ�D�KLJK�OHYHO�RI�HIILFLHQF\��ZKLFK�LV�SURYLGHG�E\�YDULRXV�PHFKDQLVPV�

7KH�REWDLQHG�UHVXOWV�DUH� LPSRUWDQW� IRU� WKH� VFLHQWLILFDOO\�EDVHG�RI� WKH� VHOHFWLRQ�DQG�RI� WKH�
VSRUWV�RULHQWDWLRQ��IRU�GHWHUPLQLQJ�WKH�OHYHO�RI�ELRORJLFDO�UHVHUYHV�ZLWK�WKH�SXUSRVH�RI�LPSURYLQJ�
WKH� LQQDWH�TXDOLWLHV�� IRU� WKH� LGHQWLI\LQJ�SRVVLEOH� IXQFWLRQDO�GLVRUGHUV�DW�HDUOLHU� VWDJHV��RU� IRU� WKH�
FRQFHDOLQJ�XQIDYRUDEOH� FRQGLWLRQV� LQ� RUGHU� WR� SUHYHQW� RI� WKH� RUJDQLVP� IURP�RYHUORDGLQJ� RI� WKH�
DWKOHWH�

.H\� ZRUGV�� F\FOLF� PRYHPHQWV�� DF\FOLF� PRYHPHQWV�� FRQWURO�� H[KDXVWLRQ�� DWKOHWHV�� F\FOLVWV��
ZHLJKWOLIWHUV�

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


