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ǽȜȕȬȏȎțȜȐ ȋ� ǽ���ȃȚȓșȪțȖȤȘȎȭ ǹ� Ȇ���ǺȖțȓȐȖȥ Ǻ� Ǯ���ǺȎȘȎȟȪ Ǻ� Ǻ�

ǰǾǳǺǳǻǻȉǳ�Ƕ�ǽǾǼǿȀǾǮǻǿȀǰǳǻǻȉǳ�ǼǿǼǯǳǻǻǼǿȀǶ ǽǼǿȀǾǼǳǻǶȍ�ǾǮǵǯǳǱǮ�
ǰ�ǽǾȉǴǸǳ�ǰ�ǰȉǿǼȀȁ

ȼ� ɫɬɚɬɶɟ�� ɧɚ� ɨɫɧɨɜɟ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɤɨɧɤɪɟɬɧɨɣ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɩɪɵɝɭɧɶɢ� ɜ� ɜɵɫɨɬɭ� ɪɚɫɫɦɨɬɪɟɧɚ� ɫɢɫɬɟɦɚ�
ɩɨɫɬɪɨɟɧɢɹ� ɨɞɧɨɝɨ� ɢɡ� ɜɚɪɢɚɧɬɨɜ� ɪɚɡɛɟɝɚ� ɜ� ɷɬɨɦ� ɫɩɨɪɬɢɜɧɨɦ� ɭɩɪɚɠɧɟɧɢɢ�� Ⱥɧɚɥɢɡ�
ɫɬɪɭɤɬɭɪɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɨɫɬɪɨɟɧɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɛɟɝɨɜɨɣ� ɩɪɨɝɪɚɦɦɵ� ɩɨɤɚɡɚɥ��
ɱɬɨ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɪɟɚɥɢɡɚɰɢɹ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɫɩɨɪɬɫɦɟɧɚ�
ɫɜɹɡɵɜɚɟɬɫɹ� ɫ� ɭɫɢɥɟɧɢɟɦ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɟɞɩɨɫɵɥɨɤ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ��ɨɩɪɟɞɟɥɹɸɳɢɯ�ɤɚɱɟɫɬɜɟɧɧɭɸ�ɫɬɨɪɨɧɭ�ɪɟɚɥɢɡɚɰɢɢ�ɨɬɬɚɥɤɢɜɚɧɢɹ�ɜ�
ɩɪɵɠɤɟ�ɜ�ɜɵɫɨɬɭ��ɋɞɟɥɚɧɨ�ɩɪɟɞɩɨɥɨɠɟɧɢɟ�ɨ�ɡɧɚɱɢɦɨɫɬɢ�ɫɦɟɧɵ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɭɫɬɚɧɨɜɨɤ�ɜ�
ɩɪɨɰɟɫɫɟ�ɪɟɚɥɢɡɚɰɢɢ�ɰɢɤɥɢɱɟɫɤɨɣ�ɱɚɫɬɢ�ɷɬɨɝɨ�ɜɢɞɚ�ɥɟɝɤɨɚɬɥɟɬɢɱɟɫɤɢɯ�ɩɪɵɠɤɨɜ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɪɵɠɨɤ�ɜ�ɜɵɫɨɬɭ��ɪɚɡɛɟɝ��ɨɬɬɚɥɤɢɜɚɧɢɟ��ɩɟɪɢɨɞɵ�ɨɩɨɪɵ�ɢ�ɩɨɥɟɬɚ��
ɜɪɟɦɟɧɧɵɟ�ɢ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ��ɬɟɦɩɨ�ɪɢɬɦɨɜɚɹ�ɫɬɪɭɤɬɭɪɚ��ɷɧɟɪɝɢɹ�ɭɩɪɭɝɨɣ�
ɞɟɮɨɪɦɚɰɢɢ�

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɵ�� Ⱥɧɚɥɢɡ� ɩɨɫɥɟɞɧɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɭɛɥɢɤɚɰɢɣ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɢ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɢɤɢ� ɞɜɢɠɟɧɢɣ� ɫɨ� ɫɥɨɠɧɨɣ� ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ�� ɬɢɩɢɱɧɵɦ�
ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ� ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ� ɩɪɵɠɨɤ� ɜ� ɜɵɫɨɬɭ� ɫ� ɪɚɡɛɟɝɚ�� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɜɢɫɢɬ� ɨɬ�
ɩɨɧɢɦɚɧɢɹ� ɪɚɰɢɨɧɚɥɶɧɵɯ� ɨɫɧɨɜ� ɩɨɫɬɪɨɟɧɢɹ� ɜɚɠɧɟɣɲɢɯ� ɷɥɟɦɟɧɬɨɜ� ɢ� ɩɪɢɧɰɢɩɨɜ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɧɢɦɢ��
ɫɩɨɫɨɛɨɜ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ� ɢ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɨɰɟɧɤɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɞɟɣɫɬɜɢɣ��
ɩɪɨɝɪɚɦɦ� ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɫɢɫɬɟɦ� ɞɜɢɠɟɧɢɣ� ɢ� ɭɫɥɨɜɢɣ�� ɜ� ɤɨɬɨɪɵɯ� ɨɧɢ� ɮɨɪɦɢɪɭɸɬɫɹ� >��� �@��
ɇɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ� ɜ� ɜɵɛɨɪɟ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɜɵɩɨɥɧɟɧɢɹ� ɞɜɢɠɟɧɢɣ� ɱɚɫɬɨ� ɚɪɝɭɦɟɧɬɢɪɭɟɬɫɹ�
ɨɬɫɭɬɫɬɜɢɟɦ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� ɡɚ� ɯɚɪɚɤɬɟɪɨɦ� ɪɚɡɜɢɬɢɹ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɫɬɪɭɤɬɭɪɵ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� Ⱦɥɹ� ɬɨɝɨ� ɱɬɨɛɵ� ɢɫɤɥɸɱɢɬɶ� ɷɬɭ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�� ɫɩɨɪɬɫɦɟɧɭ�
ɧɟɨɛɯɨɞɢɦɨ�ɬɨɱɧɨ�ɡɧɚɬɶ��ɤɚɤɢɟ�ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ�ɢ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɬɟɯɧɢɤɢ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�
ɢɡɦɟɧɢɬɶ��ɱɬɨɛɵ�ɧɚɢɥɭɱɲɢɦ�ɨɛɪɚɡɨɦ�ɪɟɚɥɢɡɨɜɚɬɶ�ɫɜɨɢ�ɞɜɢɝɚɬɟɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�>����@�

Ɉɞɧɚ�ɢɡ� ɩɪɨɛɥɟɦ�ɨɫɜɨɟɧɢɹ� ɰɟɥɨɫɬɧɨɣ� ɫɢɫɬɟɦɵ�ɞɜɢɠɟɧɢɣ�ɩɪɵɠɤɚ� ɜ� ɜɵɫɨɬɭ� ɫɩɨɫɨɛɨɦ� ©ɮɨɫɛɟɪɢ�
ɮɥɨɩª�ɫɜɹɡɚɧɚ�ɫ�ɪɟɚɥɢɡɚɰɢɟɣ�ɜ�ɟɝɨ�ɫɬɪɭɤɬɭɪɟ�ɞɭɝɨɨɛɪɚɡɧɨɝɨ�ɪɚɡɛɟɝɚ��ɜɵɡɵɜɚɸɳɟɝɨ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɩɪɵɝɭɧɚ�
ɰɟɧɬɪɨɛɟɠɧɨɣ�ɫɢɥɵ��ɗɬɨɬ�ɮɚɤɬɨɪ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɜɥɢɹɟɬ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɩɨɡɵ�
ɫɩɨɪɬɫɦɟɧɚ�ɜ�ɦɨɦɟɧɬ�ɩɨɫɬɚɧɨɜɤɢ�ɧɨɝɢ�ɧɚ�ɦɟɫɬɨ�ɨɬɬɚɥɤɢɜɚɧɢɹ�ɢ�ɬɟɦ�ɫɚɦɵɦ�ɜɵɡɵɜɚɟɬ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɣ
ɧɚɤɥɨɧ� ɬɭɥɨɜɢɳɚ� ɜ� ɫɬɨɪɨɧɭ� ɩɥɚɧɤɢ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɵɦ� ɩɨɬɟɪɹɦ� ɢ� ɪɚɫɫɟɢɜɚɧɢɸ� ɷɧɟɪɝɢɢ�
ɨɬɬɚɥɤɢɜɚɧɢɹ�� Ɉɧ� ɠɟ� ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɬɪɭɞɧɹɟɬ� ɨɫɜɨɟɧɢɟ� ɪɚɰɢɨɧɚɥɶɧɨɣ� ɪɢɬɦɨ�ɬɟɦɩɨɜɨɣ� ɫɬɪɭɤɬɭɪɵ�
ɪɚɡɛɟɝɚ�� ɫɧɢɠɚɟɬ� ɫɤɨɪɨɫɬɶ� ɩɪɢ� ɩɟɪɟɯɨɞɟ� ɨɬ� ɪɚɡɛɟɝɚ� ɤ� ɬɨɥɱɤɭ�� ɭɦɟɧɶɲɚɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɟɚɥɢɡɚɰɢɢ�
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɪɚɡɛɟɝɚ�>�������@�

Ⱥɧɚɥɢɡ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɧɚɤɨɩɥɟɧɧɵɣ� ɤ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɧɚɭɱɧɨ�ɦɟɬɨɞɢɱɟɫɤɢɣ� ɨɩɵɬ� ɧɟ�
ɩɨɡɜɨɥɹɟɬ� ɨɞɧɨɡɧɚɱɧɨ� ɨɬɜɟɬɢɬɶ� ɤɚɤ� ɧɚ� ɧɟɤɨɬɨɪɵɟ� ɱɚɫɬɧɵɟ�� ɬɚɤ� ɢ� ɨɛɳɢɟ� ɜɨɩɪɨɫɵ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɷɬɨɣ�
ɩɪɨɛɥɟɦɨɣ�� Ɋɚɡɧɨɪɟɱɢɜɵ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɨɛ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɬɪɭɤɬɭɪɟ� ɢ� ɪɢɬɦɟ� ɪɚɡɛɟɝɚ��
ɩɨɫɬɪɨɟɧɢɢ� ɨɩɨɪɧɵɯ� ɢ� ɩɨɥɟɬɧɵɯ� ɩɟɪɢɨɞɨɜ�� ɯɚɪɚɤɬɟɪɟ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɭɫɬɚɧɨɜɨɤ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɤɚɤ�
ɨɬɞɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ��ɬɚɤ�ɢ�ɫɢɫɬɟɦɵ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ�ɜ�ɰɟɥɨɦ��ȼ�ɞɨɥɠɧɨɣ�ɦɟɪɟ�ɧɟ�ɪɟɲɟɧ�ɜɨɩɪɨɫ�
ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɢ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɩɪɵɝɭɧɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɢɩɨɥɨɝɢɢ� ɟɝɨ� ɞɜɢɝɚɬɟɥɶɧɨɣ�
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ >�@�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɚɭɱɧɨ�ɦɟɬɨɞɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɜ� ɨɛɥɚɫɬɢ�� ɫɜɹɡɚɧɧɨɣ� ɫ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɨɣ�ɩɪɵɝɭɧɨɜ�ɜ�ɜɵɫɨɬɭ�ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɫɢɫɬɟɦɧɨ�ɫɬɪɭɤɬɭɪɧɵɟ�ɫɜɨɣɫɬɜɚ�ɪɚɡɛɟɝɚ�ɜ�
ɷɬɨɦ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɦ� ɭɩɪɚɠɧɟɧɢɢ� ɨɫɬɚɸɬɫɹ� ɨɫɧɨɜɧɵɦ� ɩɪɟɞɦɟɬɨɦ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȿɝɨ�
ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ� ɢɡɭɱɟɧɢɟ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɦ� ɭɫɥɨɜɢɟɦ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɢɧɰɢɩɚ� ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɭɩɪɚɜɥɟɧɢɹ� ɬɪɟɧɢɪɨɜɨɱɧɵɦ� ɩɪɨɰɟɫɫɨɦ� >��� �@�� Ⱦɚɧɧɨɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɩɨɡɜɨɥɹɟɬ� ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ�� ɱɬɨ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɤɨɦɩɥɟɤɫɚ�ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɪɚɡɛɟɝɚ�ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɩɪɵɝɭɧɨɜ�ɜ�
ɜɵɫɨɬɭ�� ɨɬɪɚɠɚɸɳɢɯ� ɫɬɪɭɤɬɭɪɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɨɫɬɪɨɟɧɢɹ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɜɚɪɢɚɧɬɨɜ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�

� ɉɨɡɸɛɚɧɨɜ�ɗ��ɉ���ɏɦɟɥɶɧɢɰɤɚɹ�Ʌ��ɒ���
Ɇɢɧɟɜɢɱ�Ɇ��Ⱥ���Ɇɚɤɚɫɶ�Ɇ��Ɇ�������



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥǥ

���

ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ� ɩɪɵɝɭɧɨɜ� ɜ� ɜɵɫɨɬɭ� ɧɚ�
ɨɫɧɨɜɟ�ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢɢ�ɫɬɪɭɤɬɭɪɧɨɝɨ�ɩɨɫɬɪɨɟɧɢɹ�ɪɚɡɛɟɝɚ�

Ɂɚɞɚɱɢ�ɪɚɛɨɬɵ
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���ȼɵɹɜɢɬɶ�ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɚɧɧɵɯ�ɷɥɟɦɟɧɬɨɜ�
Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɚɧɚɥɢɡ� ɧɚɭɱɧɨ�ɦɟɬɨɞɢɱɟɫɤɨɣ� ɥɢɬɟɪɚɬɭɪɵ�� ɜɢɞɟɨɫɴɟɦɤɚ� ɮɨɬɨɤɚɦɟɪɨɣ�
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ɂɡɥɨɠɟɧɢɟ�ɨɫɧɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ȼ�ɧɚɫɬɨɹɳɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɧɚ�ɨɫɧɨɜɟ�ɚɧɚɥɢɡɚ�
ɜɪɟɦɟɧɧɵɯ�� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ� ɢ� ɬɟɦɩɨɜɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɪɚɡɛɟɝɚ� ɞɟɜɹɬɢ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ� ɩɨɩɵɬɨɤ�
Ʉ� Ɍɚɪɚɧɞɚ��ɢɸɧɶ��������ɜ�ɨɞɧɨɣ�ɢɡ�ɤɨɬɨɪɵɯ�ɨɧɚ�ɩɪɟɨɞɨɥɟɥɚ�ɩɥɚɧɤɭ�ɧɚ�ɪɟɤɨɪɞɧɨɣ�ɞɥɹ�ɫɟɛɹ�ɜɵɫɨɬɟ�ɜ�����
ɫɦ�� ɪɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɨɞɧɨɝɨ� ɢɡ� ɜɚɪɢɚɧɬɨɜ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɩɨɫɬɪɨɟɧɢɹ� ɰɢɤɥɢɱɟɫɤɨɣ� ɱɚɫɬɢ�
ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɝɨ�ɭɩɪɚɠɧɟɧɢɹ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɜ�ɢɸɥɟ������ɝɨɞɚ�ɫɩɨɪɬɫɦɟɧɤɚ�ɜɵɢɝɪɚɥɚ�ɡɨɥɨɬɭɸ�
ɦɟɞɚɥɶ�ɧɚ�ɱɟɦɩɢɨɧɚɬɟ�ɦɢɪɚ�ɫɪɟɞɢ�ɸɧɢɨɪɨɜ��ɭɫɬɚɧɨɜɢɜ�ɩɪɢ�ɷɬɨɦ�ɥɢɱɧɨɟ�ɞɨɫɬɢɠɟɧɢɟ�± ��� ɫɦ�

Ɋɟɲɚɹ� ɞɜɢɝɚɬɟɥɶɧɭɸ� ɡɚɞɚɱɭ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɨɩɬɢɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ�
ɨɬɬɚɥɤɢɜɚɧɢɹ� ɜ� ɫɜɨɟɦ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɦ� ɭɩɪɚɠɧɟɧɢɢ�� ɨɫɧɨɜɧɵɦɢ� ɢɡ� ɤɨɬɨɪɵɯ� ɹɜɥɹɸɬɫɹ� ɤɨɧɟɱɧɚɹ�
ɫɤɨɪɨɫɬɶ� ɪɚɡɛɟɝɚ� ɢ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ� ɨɪɢɟɧɬɚɰɢɹ� ɩɪɵɝɭɧɚ�� ɫɩɨɪɬɫɦɟɧɤɚ� ɢɫɩɨɥɶɡɭɟɬ� ɫɜɨɟɨɛɪɚɡɧɭɸ�
ɫɢɫɬɟɦɭ� ɩɨɫɬɪɨɟɧɢɹ� ɫɜɨɟɝɨ ɪɚɡɛɟɝɚ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸɫɹ� ɧɚɥɢɱɢɟɦ� ɬɪɟɯ� ɭɱɚɫɬɤɨɜ� ɰɢɤɥɢɱɟɫɤɨɣ� ɮɚɡɵ�
ɩɪɵɠɤɚ�ɜ� ɜɵɫɨɬɭ��Ɋɚɡɛɟɝ� ɩɪɵɝɭɧɶɢ�ɫɨɫɬɨɢɬ� ɢɡ� ɬɪɢɧɚɞɰɚɬɢ�ɛɟɝɨɜɵɯ�ɲɚɝɨɜ��ɇɚɱɚɥɶɧɵɣ�ɭɱɚɫɬɨɤ�ɪɚɡɝɨɧɚ�
ɞɜɢɝɚɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɫɨɫɬɚɜɥɹɸɬ� ɲɟɫɬɶ� ɛɟɝɨɜɵɯ� ɲɚɝɨɜ�� ȼɵɩɨɥɧɹɸɬɫɹ� ɨɧɢ� ɫ� ɩɨɫɬɟɩɟɧɧɵɦ�
ɧɚɪɚɳɢɜɚɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɩɟɪɟɞɜɢɠɟɧɢɹ�ɢ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ�ɭɦɟɧɶɲɟɧɢɟɦ�ɤɚɤ�ɜɪɟɦɟɧɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɩɨɪɬɫɦɟɧɤɢ�ɫ�ɨɩɨɪɨɣ��ɬɚɤ�ɢ�ɫɨɤɪɚɳɟɧɢɟɦ�ɢɯ�ɩɨɥɟɬɧɨɣ�ɮɚɡɵ��ɬɚɛɥɢɰɚ����ɪɢɫɭɧɨɤ����
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Ȑ�ȟȜȞȓȐțȜȐȎȠȓșȪțȜȚ�ȝȞȩȔȘȓ������ȟȚ����

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ
��ɣ�ɲɚɝ ��ɣ�ɲɚɝ ��ɣ�ɲɚɝ

Ɉɩɨɪɚ ɉɨɥɟɬ Ɉɩɨɪɚ ɉɨɥɟɬ Ɉɩɨɪɚ ɉɨɥɟɬ
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���ɣ�ɲɚɝ ���ɣ�ɲɚɝ ���ɣ�ɲɚɝ

Ɉɩɨɪɚ ɉɨɥɟɬ Ɉɩɨɪɚ ɉɨɥɟɬ Ɉɩɨɪɚ ɉɨɥɟɬ
ȼɪɟɦɹ��ɫ ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
ɄȺ ���� ���� ����

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ
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Ɉɩɨɪɚ ɉɨɥɟɬ
ȼɪɟɦɹ��ɫ ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ����
ɄȺ ����

ɉɪɢɦɟɱɚɧɢɹ� � ± ɭɞɚɱɧɚɹ� ɩɨɩɵɬɤɚ�� ɄȺ� ± ɤɨɷɮɮɢɰɢɟɧɬ� ɛɟɝɨɜɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɪɚɜɧɵɣ� ɞɟɥɟɧɢɸ�
ɜɪɟɦɟɧɢ�ɩɨɥɟɬɚ�ɧɚ�ɜɪɟɦɹ�ɨɩɨɪɵ
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Ɉɬɧɨɫɢɬɟɥɶɧɨ� ɧɢɡɤɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɚɤɬɢɜɧɨɫɬɢ�� ɜ ɩɪɟɞɟɥɚɯ� ���������� ɭ�ɟ��� ɤɨɫɜɟɧɧɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɚɥɢɱɢɢ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɧɚ� ɛɟɝɨɜɨɟ� ɩɨɫɬɪɨɟɧɢɟ� ɰɢɤɥɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ��
ɩɨɡɜɨɥɹɸɳɟɟ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɩɟɪɟɣɬɢ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɫɥɟɞɭɸɳɟɣ� ɫɬɚɞɢɢ� ɪɚɡɛɟɝɚ�
ɩɪɵɝɭɧɶɢ�

ǾȖȟ�����ǽȞȜȒȜșȔȖȠȓșȪțȜȟȠȪ�ȜȝȜȞțȩȣ��¹��Ȗ�ȝȜșȓȠțȩȣ��Ō��ȢȎȕ�
ȞȎȕȏȓȑȎ�Ȑ�ȡȒȎȥțȜȚ�ȝȞȩȔȘȓ�țȎ�����ȟȚ

Ⱥɧɚɥɢɡ� ɨɬɥɢɱɢɬɟɥɶɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɡɚɦɟɬɧɨɟ� ɧɚɪɚɳɢɜɚɧɢɟ�
ɱɚɫɬɨɬɵ� ɛɟɝɨɜɵɯ�ɲɚɝɨɜ� ɫ� �����ɲ�ɫ� ɞɨ� �����ɲ�ɫ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɩɟɪɜɵɯ� ɱɟɬɵɪɟɯ� ɰɢɤɥɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɣ�
ɩɟɪɟɯɨɞɢɬ� ɜ� ɟɟ� ɫɬɚɛɢɥɢɡɚɰɢɸ� ɜ� ɩɹɬɨɦ� ɲɚɝɟ�� ɚ� ɡɚɬɟɦ� ɤ� ɞɨɫɬɚɬɨɱɧɨ� ɡɧɚɱɢɦɨɦɭ� ɭɜɟɥɢɱɟɧɢɸ� ɜ� ɲɟɫɬɨɦ��
ɉɪɢɱɟɦ� ɜ� ɷɬɨɦ� ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ� ɷɥɟɦɟɧɬɟ� ɧɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɢ� ɪɚɡɛɟɝɚ�� ɪɨɫɬ� ɱɚɫɬɨɬɵ� ɲɚɝɨɜ� ɰɟɥɢɤɨɦ�
ɩɪɨɢɫɯɨɞɢɬ� ɡɚ� ɫɱɟɬ� ɫɨɤɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ� ɩɨɥɟɬɧɨɣ� ɮɚɡɵ� �ɬɚɛɥɢɰɚ� ���� ɉɨɞɨɛɧɚɹ� ɜɚɪɢɚɰɢɹ� ɩɚɪɚɦɟɬɪɨɜ�
ɛɟɝɨɜɨɝɨ�ɲɚɝɚ� ɜ� ɩɪɵɠɤɚɯ� ɜ� ɜɵɫɨɬɭ� ɯɚɪɚɤɬɟɪɧɚ� ɞɥɹ� ɩɨɫɥɟɞɧɟɝɨ� ɩɟɪɟɞ� ɨɬɬɚɥɤɢɜɚɧɢɟɦ� ɰɢɤɥɚ� ɞɜɢɠɟɧɢɣ��
ɫɨɡɞɚɸɳɟɝɨ� ɪɚɰɢɨɧɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɤɚɱɟɫɬɜɟɧɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɪɵɝɭɧɚ� ɫ� ɨɩɨɪɨɣ� ɫ� ɰɟɥɶɸ�
ɭɜɟɥɢɱɟɧɢɹ�ɩɨɫɥɟɞɭɸɳɟɣ�ɩɨɥɟɬɧɨɣ�ɮɚɡɵ�
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ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ� ɦɟɯɚɧɢɡɦɚ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ� ɫɩɨɪɬɫɦɟɧɤɢ� ɫ� ɫɢɥɨɜɨɝɨ� ɧɚ�
ɪɟɚɤɬɢɜɧɨ�ɛɚɥɥɢɫɬɢɱɟɫɤɢɣ�� ȼ� ɩɨɫɥɟɞɧɟɦ� ɪɟɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢɨɛɪɟɬɚɟɬ� ɷɮɮɟɤɬɢɜɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɷɧɟɪɝɢɢ� ɭɩɪɭɝɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� Ɉɛɴɟɤɬɢɜɧɵɦ�
ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ�ɩɨɞɨɛɧɨɝɨ�ɡɚɤɥɸɱɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɜɵɫɨɤɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɩɹɬɤɢ�ɨɩɨɪɧɨɣ�ɧɨɝɢ�ɜ�ɦɨɦɟɧɬ�ɟɟ�
ɩɟɪɟɤɥɸɱɟɧɢɹ�ɫ�ɭɫɬɭɩɚɸɳɟɣ�ɪɚɛɨɬɵ�ɧɚ�ɩɪɟɨɞɨɥɟɜɚɸɳɭɸ��ɪɢɫɭɧɨɤ����ɚ���ɉɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭ�ɫɩɟɰɢɚɥɢɫɬɨɜ��
ɞɚɧɧɵɣ� ɤɨɧɤɪɟɬɧɵɣ� ɮɚɤɬ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɷɮɮɟɤɬɢɜɧɭɸ� ɪɚɛɨɬɭ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɡɜɟɧɚ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ�
©ɞɚɪɨɜɵɯª�ɪɟɚɤɬɢɜɧɵɯ�ɫɢɥ�>�@�
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ȼ�ɫɟɪɟɞɢɧɟ�ɪɚɡɛɟɝɚ��ɚ� ɷɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɜɵɩɨɥɧɟɧɢɟɦ�ɫɟɞɶɦɨɝɨ�ɢ�ɜɨɫɶɦɨɝɨ�ɲɚɝɨɜ��ɩɪɨɢɫɯɨɞɢɬ�ɫɦɟɧɚ�
ɫɨɞɟɪɠɚɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɜ� ɫɜɹɡɢ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɬɟɤɭɳɟɣ� ɫɩɨɪɬɢɜɧɨɣ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ��
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ� ɰɢɤɥɢɱɟɫɤɢɟ� ɞɟɣɫɬɜɢɹ� ɜɵɩɨɥɧɹɸɬɫɹ� ɜ� ɹɜɧɨ� ɜɵɪɚɠɟɧɧɨɦ� ɩɪɵɠɤɨɜɨɦ�ɮɨɪɦɚɬɟ�� ɨ� ɱɟɦ�
ɭɛɟɞɢɬɟɥɶɧɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɚɤɬɢɜɧɨɫɬɢ� ɷɬɢɯ� ɲɚɝɨɜ��
ɨɫɧɨɜɚɧɧɨɟ� ɧɚ� ɜɨɡɪɨɫɲɟɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɨɥɟɬɧɵɯ� ɮɚɡ� �ɬɚɛɥɢɰɚ� ���� ɉɨɞɨɛɧɚɹ� ɫɬɪɭɤɬɭɪɧɚɹ�
ɩɟɪɟɫɬɪɨɣɤɚ� ɪɚɡɛɟɝɚ�� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɫɢɫɬɟɦɧɨɝɨ� ɩɨɫɬɪɨɟɧɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɷɥɟɦɟɧɬɚ�� ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɫɥɨɠɧɹɟɬ� ɟɝɨ� ɨɪɝɚɧɢɡɚɰɢɸ� ɢ� ɜ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɦɟɪɟ� ɫɧɢɠɚɟɬ� ɧɚɞɟɠɧɨɫɬɶ� ɢ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ�
ɰɢɤɥɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɞɚɧɧɨɝɨ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɝɨ� ɭɩɪɚɠɧɟɧɢɹ�� Ɉɞɧɚɤɨ� ɫ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ�� ɚ� ɪɟɱɶ� ɢɞɟɬ� ɨ�
ɮɨɪɦɢɪɨɜɚɧɢɢ�ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɩɪɟɞɩɨɫɵɥɨɤ�ɜ�ɪɚɛɨɬɟ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɞɜɢɠɟɧɢɣ�ɜ�
ɰɟɥɨɦ�� ɧɚɥɢɱɢɟ� ɩɨɞɨɛɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɪɚɡɛɟɝɚ� ɩɨɥɨɠɢɬɟɥɶɧɵɯ� ɨɛɪɚɡɨɦ� ɜɥɢɹɟɬ� ɧɚ� ɟɟ�
ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɫɨɫɬɚɜɥɹɸɳɭɸ��ɇɚɦ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ��ɱɬɨ�ɜɨɡɞɟɣɫɬɜɢɟ�ɚɤɰɟɧɬɢɪɨɜɚɧɧɨɝɨ��ɜɵɩɨɥɧɟɧɧɨɝɨ�ɜ�
ɩɪɵɠɤɨɜɨɣ� ɮɨɪɦɟ� ɫɟɞɶɦɨɝɨ� ɛɟɝɨɜɨɝɨ� ɲɚɝɚ� ɧɚɩɪɚɜɥɟɧɧɨ� ɧɚ� ɨɩɬɢɦɚɥɶɧɭɸ� ɚɤɬɢɜɢɡɚɰɢɸ� ɦɟɯɚɧɢɡɦɚ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɷɧɟɪɝɢɢ�ɭɩɪɭɝɨɣ�ɞɟɮɨɪɦɚɰɢɢ�ɜ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɚɯ�ɪɚɛɨɱɟɣ�ɞɜɢɝɚɬɟɥɶɧɨɣ�ɫɢɫɬɟɦɵ�

ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɫɟɞɶɦɨɣ� ɢ� ɜɨɫɶɦɨɣ� ɲɚɝɢ� ɪɚɡɛɟɝɚ� ɤɚɱɟɫɬɜɟɧɧɨ� ɢ�� ɩɨ� ɧɟɤɨɬɨɪɵɦ� ɜɪɟɦɟɧɧɵɦ� ɢ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɤɨɥɢɱɟɫɬɜɟɧɧɨ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɷɥɟɦɟɧɬɨɜ� ɧɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɢ� ɪɚɡɛɟɝɚ��
ɋɨɯɪɚɧɹɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɪɟɦɟɧɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɨɩɨɪɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɭɠɟ�
ɫɭɳɟɫɬɜɭɸɳɟɝɨ� ɭɪɨɜɧɹ�� ɚ� ɷɬɨ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ� ������������ ɫ�� ɩɪɵɝɭɧɶɹ� ɪɟɡɤɨ� ɭɜɟɥɢɱɢɜɚɟɬ� ɜɪɟɦɹ�
ɩɨɥɟɬɧɨɣ� ɮɚɡɵ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɰɢɤɥɚɯ�� ȼ� ɫɟɞɶɦɨɦ�ɲɚɝɟ� ɨɧɨ� ɫɨɫɬɚɜɥɹɟɬ� ������ ɫ�� ɚ� ɜ�
ɜɨɫɶɦɨɦ� ± ������ ɫ�� ɇɚ� ɧɚɲ� ɜɡɝɥɹɞ� ɷɬɨ� ɞɨɫɬɢɝɚɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ�
ɨɩɨɪɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��ɚ�ɬɚɤɠɟ�ɢɡɦɟɧɟɧɢɹ�ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɡɜɟɧɶɟɜ�ɜ�
ɩɨɥɟɬɧɨɣ�ɮɚɡɟ��Ɍɚɤ�ɭɝɨɥ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɪɚɡɜɟɞɟɧɢɹ�ɛɟɞɟɪ�ɜ�ɫɟɞɶɦɨɦ�ɲɚɝɟ�ɞɨɫɬɢɝɚɟɬ������� ɚ�ɜ�ɜɨɫɶɦɨɦ�±
������ ȼɫɟ� ɷɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɢɡɦɟɧɟɧɢɸ� ɞɥɢɧɵ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɲɚɝɨɜ�� Ɍɚɤ�� ɧɚɩɪɢɦɟɪ��
ɩɪɨɬɹɠɟɧɧɨɫɬɶ�ɫɟɞɶɦɨɝɨ�ɲɚɝɚ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɞɨ�����ɦɟɬɪɨɜ��ɪɢɫɭɧɨɤ����

ǾȖȟ�����ǺȎȘȟȖȚȎșȪțȜȓ�ȞȎȕȐȓȒȓțȖȓ�ȏȓȒȓȞ�
Ȑ�ȝȜșȓȠțȜȗ�ȢȎȕȓ�ȟȓȒȪȚȜȑȜ�ȦȎȑȎ

Ⱦɥɢɬɟɥɶɧɚɹ� ɮɚɡɚ� ɩɨɥɟɬɚ� ɢ� ɟɝɨ� ɜɵɫɨɤɚɹ� ɬɪɚɟɤɬɨɪɢɹ� ɜ� ɫɟɞɶɦɨɦ� ɲɚɝɟ� ɩɨɡɜɨɥɹɸɬ� ɩɪɵɝɭɧɶɟ�
ɩɨɞɝɨɬɨɜɢɬɶɫɹ�ɤ�ɩɨɫɬɚɧɨɜɤɟ�ɧɨɝɢ��ɬɨɥɱɤɨɜɨɣ��ɧɚ�ɨɩɨɪɭ��ɪɢɫɭɧɨɤ�����ɋɮɨɪɦɢɪɨɜɚɜ�ɜ�ɩɨɥɟɬɟ�ɤɚɱɟɫɬɜɟɧɧɭɸ�
ɞɢɧɚɦɢɱɟɫɤɭɸ� ɨɫɚɧɤɭ� >�@ ɰɟɥɨɫɬɧɨɣ� ɫɢɫɬɟɦɵ� ©ɥɟɜɚɹ� ɫɬɨɩɚ� ± ɝɨɥɨɜɚª�� ɫɩɨɪɬɫɦɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨ�
ɨɪɝɚɧɢɡɭɟɬ�ɫɜɨɣ�ɩɟɪɜɢɱɧɵɣ�ɤɨɧɬɚɤɬ�ɫ�ɞɨɪɨɠɤɨɣ�

ǾȖȟ�����ǺȜȚȓțȠ�ȝȜȟȠȎțȜȐȘȖ�ȠȜșȥȘȜȐȜȗ�țȜȑȖ�Ȑ�ȐȜȟȪȚȜȚ�ȏȓȑȜȐȜȚ�ȦȎȑȓ
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���

ȼ�ɦɨɦɟɧɬ�ɩɨɫɬɚɧɨɜɤɢ�ɫɬɨɩɵ�ɧɚ�ɨɩɨɪɭ�ɫɢɫɬɟɦɧɚɹ�ɨɫɶ�ɨɛɪɚɡɭɟɬ�ɫ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɫɟɤɬɨɪɚ�ɭɝɨɥ�ɜ������
ɉɪɢ� ɷɬɨɦ� ɭɝɨɥ� ɩɨɫɬɚɧɨɜɤɢ� ɧɨɝɢ� ɧɚ� ɨɩɨɪɭ� ɫɨɫɬɚɜɥɹɟɬ� ɩɨɪɹɞɤɚ� ����� ɚ� ɭɝɨɥ� ɤɨɥɟɧɧɨɝɨ� ɫɭɫɬɚɜɚ� ± ������
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫ�ɨɩɨɪɨɣ�ɬɚɤɠɟ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɩɨɫɬɪɨɟɧɢɟɦ�ɷɮɮɟɤɬɢɜɧɨɣ�ɞɜɢɝɚɬɟɥɶɧɨɣ�ɤɨɨɪɞɢɧɚɰɢɢ��
Ⱥɦɩɥɢɬɭɞɚ� ɮɚɡɵ� ɚɦɨɪɬɢɡɚɰɢɢ� ɜ� ɤɨɥɟɧɧɨɦ� ɫɭɫɬɚɜɟ� ɫɨɫɬɚɜɥɹɟɬ� ɭ� ɩɪɵɝɭɧɶɢ� ɨɤɨɥɨ� ��±����� ɬɨ� ɟɫɬɶ�
ɭɫɬɭɩɚɸɳɚɹ� ɪɚɛɨɬɚ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɦɵɲɟɱɧɵɯ� ɝɪɭɩɩ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɞɢɚɩɚɡɨɧɟ�� ɫɩɨɫɨɛɫɬɜɭɸɳɟɦ�
ɦɚɤɫɢɦɚɥɶɧɨɦɭ�ɧɚɤɨɩɥɟɧɢɸ�ɜ�ɧɢɯ�ɷɧɟɪɝɢɢ�ɭɩɪɭɝɨɣ�ɞɟɮɨɪɦɚɰɢɢ��Ɉɛ�ɷɬɨɦ�ɨɛɴɟɤɬɢɜɧɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɢ�
ɬɚɤɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɤɚɤ� ɜɪɟɦɹ� ɧɚɯɨɠɞɟɧɢɹ� ɫɩɨɪɬɫɦɟɧɤɢ� ɧɚ� ɨɩɨɪɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɡɧɚɱɢɬɟɥɶɧɭɸ�
ɞɢɧɚɦɢɱɟɫɤɭɸ� ɧɚɝɪɭɡɤɭ�� ɜɨɡɧɢɤɚɸɳɭɸ� ɜ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ�� ɩɪɵɝɭɧɶɹ�� ɛɥɚɝɨɞɚɪɹ� ɪɚɰɢɨɧɚɥɶɧɨɦɭ�
ɪɚɫɩɨɥɨɠɟɧɢɸ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɡɜɟɧɶɟɜ� ɢ� ɜɵɫɨɤɨɦɭ� ɭɪɨɜɧɸ� ɫɩɟɰɢɚɥɶɧɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�� ɜɵɩɨɥɧɹɟɬ�
ɨɩɨɪɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɡɚ�������ɫ��ɬɨ�ɟɫɬɶ�ɩɪɚɤɬɢɱɟɫɤɢ�ɟɝɨ�ɧɟ�ɭɜɟɥɢɱɢɜɚɹ��ɉɪɢ�ɷɬɨɦ�ɢ�ɧɚ�ɞɚɧɧɨɦ�ɭɱɚɫɬɤɟ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɨɞɨɥɠɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɣ�ɪɚɛɨɬɵ�ɨɩɨɪɧɨɣ�ɧɨɝɢ�ɜ�ɝɨɥɟɧɨɫɬɨɩɧɨɦ�ɫɭɫɬɚɜɟ��ɪɢɫɭɧɨɤ����ɛ��ɜ��
ɝ���ɋɩɨɪɬɫɦɟɧɤɚ�ɩɪɨɞɨɥɠɚɟɬ�ɫɨɯɪɚɧɹɬɶ�ɛɟɫɤɨɧɬɚɤɬɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɩɹɬɤɢ�ɜ�ɦɨɦɟɧɬ�ɫɦɟɧɵ�ɪɟɠɢɦɨɜ�ɪɚɛɨɬɵ�
ɦɵɲɟɱɧɨɝɨ�ɚɩɩɚɪɚɬɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɡɜɟɧɚ�

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ� ɭɱɚɫɬɨɤ� ɪɚɡɛɟɝɚ� ɮɨɪɦɢɪɭɟɬɫɹ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɧɨɜɨɣ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɭɫɬɚɧɨɜɤɢ��
ɫɧɨɜɚ�ɨɪɢɟɧɬɢɪɭɸɳɟɣ�ɩɪɵɝɭɧɶɸ�ɧɚ�ɛɟɝɨɜɨɣ�ɯɚɪɚɤɬɟɪ�ɜɵɩɨɥɧɟɧɢɹ�ɨɫɬɚɜɲɢɯɫɹ�ɰɢɤɥɢɱɟɫɤɢɯ�ɞɟɣɫɬɜɢɣ��ɋ�
ɦɨɦɟɧɬɚ� ɨɤɨɧɱɚɧɢɹ� ɞɟɣɫɬɜɢɹ� ɩɪɵɠɤɨɜɨɣ� ɭɫɬɚɧɨɜɤɢ�� ɚ� ɷɬɨ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɞɟɜɹɬɨɦ� ɛɟɝɨɜɨɦ� ɲɚɝɟ��
ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚɳɚɟɬɫɹ�ɜɪɟɦɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɩɨɪɬɫɦɟɧɤɢ�ɫ�ɨɩɨɪɨɣ��Ɍɟɩɟɪɶ�ɨɧɨ�ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɥɹɟɬ�
ɨɤɨɥɨ�������ɫ�ɢ�ɜ�ɷɬɨɣ�ɫɜɹɡɢ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɚɱɚɥɶɧɵɦ�ɷɬɚɩɨɦ��ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɤɨɷɮɮɢɰɢɟɧɬ�ɚɤɬɢɜɧɨɫɬɢ�
ɛɟɝɨɜɵɯ� ɞɟɣɫɬɜɢɣ�� ɩɨɫɤɨɥɶɤɭ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɨɥɟɬɧɵɯ� ɮɚɡ� ɧɟ� ɩɪɟɬɟɪɩɟɜɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɵɯ�
ɢɡɦɟɧɟɧɢɣ��ɬɚɛɥɢɰɚ�����

ȼ�ɷɬɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɨɩɨɪɧɵɯ�ɮɚɡ�ɦɵ�ɢ�ɨɛɧɚɪɭɠɢɜɚɟɬ�ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ�
ɭɞɚɪɧɵɯ�ɧɚɝɪɭɡɨɤ�ɧɚ�ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɚɩɩɚɪɚɬ�ɩɪɵɝɭɧɶɢ��ɤɨɬɨɪɵɣ�ɧɚ�ɫɚɦɨɦ�ɨɬɜɟɬɫɬɜɟɧɧɨɦ�ɭɱɚɫɬɤɟ�
ɪɚɡɛɟɝɚ� ɧɚɱɢɧɚɟɬ� ɪɚɛɨɬɚɬɶ�� ɤɚɤ� ɧɚɦ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�� ɧɚ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɦ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ� ɭɪɨɜɧɟ��
ɍɦɟɥɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɭɩɪɭɝɢɯ� ɫɢɥ� ɩɨɡɜɨɥɹɟɬ� ɫɩɨɪɬɫɦɟɧɤɟ� ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶɫɹ� ɧɚ� ɪɢɬɦɨ�ɬɟɦɩɨɜɨɣ�
ɫɬɪɭɤɬɭɪɟ�ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ�ɲɚɝɨɜ��ɢɝɪɚɸɳɟɣ�ɜ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɪɟɲɚɸɳɭɸ�ɪɨɥɶ�ɜ�ɨɪɝɚɧɢɡɚɰɢɢ�ɭɫɥɨɜɢɣ�
ɞɥɹ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɨɬɬɚɥɤɢɜɚɧɢɹ�ɨɬ�ɨɩɨɪɵ�

Ɋɢɬɦɨɦ� ɢ� ɬɟɦɩɨɦ� ɩɨɫɥɟɞɧɢɯ� ɬɪɟɯ� ɲɚɝɨɜ�� ɤɚɤ� ɩɨɤɚɡɵɜɚɟɬ� ɚɧɚɥɢɡ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɞɚɧɧɵɯ��
ɫɩɨɪɬɫɦɟɧɤɚ�ɭɩɪɚɜɥɹɟɬ�ɬɨɥɶɤɨ�ɡɚ�ɫɱɟɬ�ɢɡɦɟɧɟɧɢɹ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɮɚɡɵ�ɩɨɥɟɬɚ��ɉɚɪɚɦɟɬɪɵ�ɷɬɢɯ ɞɟɣɫɬɜɢɣ�
ɫɨɫɬɚɜɥɹɸɬ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �����±������ɢ� ������ ɫ��ȼ� ɰɟɥɨɦ� ɷɬɨ� ɫɨɡɞɚɟɬ� ɤɚɱɟɫɬɜɟɧɧɵɟ�ɩɪɟɞɩɨɫɵɥɤɢ� ɞɥɹ�
ɬɟɥɨɞɜɢɠɟɧɢɣ�ɢ�ɞɜɢɠɟɧɢɣ�ɩɪɵɝɭɧɶɢ��ɮɨɪɦɢɪɭɸɳɢɯ�ɤɚɤ�ɷɥɟɦɟɧɬɵ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɨɫɚɧɤɢ��ɬɚɤ�ɢ�ɝɥɚɜɧɵɟ�
ɭɩɪɚɜɥɹɸɳɢɟ� ɞɜɢɠɟɧɢɹ� ɨɬɬɚɥɤɢɜɚɧɢɹ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɷɮɮɟɤɬɢɜɧɨ� ɪɟɚɥɢɡɨɜɚɬɶ� ɤɢɧɟɬɢɱɟɫɤɭɸ� ɷɧɟɪɝɢɸ�
ɪɚɡɛɟɝɚ��ȼ�ɬɨɠɟ�ɜɪɟɦɹ�ɯɨɱɟɬɫɹ�ɡɚɦɟɬɢɬɶ��ɱɬɨ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɨɫɥɟɞɧɟɣ�ɩɨɥɟɬɧɨɣ�ɮɚɡɵ�ɫɩɨɪɬɫɦɟɧɤɢ�
ɡɧɚɱɢɦɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɚɧɚɥɨɝɢɱɧɵɯ�ɦɨɞɟɥɶɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɵɝɭɧɨɜ�ɜ�ɜɵɫɨɬɭ�ɜɵɫɨɤɨɣ�ɤɜɚɥɢɮɢɤɚɰɢɢ��
Ʌɢɬɟɪɚɬɭɪɧɵɟ�ɞɚɧɧɵɟ�ɢ�ɧɚɲɢ�ɫɨɛɫɬɜɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�ɞɚɧɧɵɣ�ɩɚɪɚɦɟɬɪ�ɭ�
ɧɢɯ�ɜɚɪɶɢɪɭɟɬ�ɜ�ɩɪɟɞɟɥɚɯ�������������ɫ��ɚ�ɭɝɨɥ�ɩɨɫɬɚɧɨɜɤɢ�ɬɨɥɱɤɨɜɨɣ�ɧɨɝɢ�ɧɚ�ɨɩɨɪɭ�ɫɨɫɬɚɜɥɹɟɬ�ɩɨɪɹɞɤɚ�
ɩɹɬɢɞɟɫɹɬɢ� ɝɪɚɞɭɫɨɜ��Ⱦɚɥɶɧɟɣɲɟɟ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɞɚɧɧɨɝɨ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɞɥɹ�Ʉ� Ɍɚɪɚɧɞɚ��
ɤɚɤ�ɧɚɦ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ��ɞɨɥɠɧɨ�ɛɵɬɶ�ɫɜɹɡɚɧɨ�ɫ�ɫɨɤɪɚɳɟɧɢɟɦ�ɜɪɟɦɟɧɢ�ɩɨɥɟɬɧɨɣ�ɮɚɡɵ�ɩɨɫɥɟɞɧɟɝɨ�ɲɚɝɚ��
ɭɦɟɧɶɲɟɧɢɟɦ�ɭɝɥɚ�ɩɨɫɬɚɧɨɜɤɢ�ɬɨɥɱɤɨɜɨɣ�ɧɨɝɢ�ɧɚ�ɨɩɨɪɭ��ɫɟɣɱɚɫ�ɨɧ�ɫɨɫɬɚɜɥɹɟɬ�ɭ�ɫɩɨɪɬɫɦɟɧɤɢ�ɨɤɨɥɨ������ɢ�
ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɭɜɟɥɢɱɟɧɢɟɦ� ɧɚɩɪɹɠɟɧɢɹ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɦɵɲɟɱɧɵɯ� ɝɪɭɩɩ� ɜ� ɭɫɬɭɩɚɸɳɟɣ� ɮɚɡɟ�
ɨɬɬɚɥɤɢɜɚɧɢɹ�� ȿɫɬɟɫɬɜɟɧɧɨ�� ɱɬɨ� ɩɪɢ� ɷɬɨɦ� ɧɟɨɛɯɨɞɢɦɨ� ɬɟɯɧɢɱɟɫɤɭɸ� ɪɟɤɨɧɫɬɪɭɤɰɢɸ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�
ɷɥɟɦɟɧɬɚ�ɫɬɪɨɝɨ�ɫɨɢɡɦɟɪɹɬɶ�ɫ�ɭɪɨɜɧɟɦ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�

Ⱥɧɚɥɢɡ� ɜɪɟɦɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɨɬɬɚɥɤɢɜɚɧɢɹ� ɫɩɨɪɬɫɦɟɧɤɢ� ɩɨɡɜɨɥɹɟɬ� ɨɬɧɟɫɬɢ� ɟɝɨ� ɤ� ɪɚɡɪɹɞɭ�
ɪɟɚɤɬɢɜɧɨ�ɛɚɥɥɢɫɬɢɱɟɫɤɢɯ� ɞɜɢɠɟɧɢɣ� �ɬɚɛɥɢɰɚ� ���� ɩɨɫɤɨɥɶɤɭ� ɨɪɢɟɧɬɚɰɢɹ� ɧɚ� ɫɢɥɨɜɭɸ� ɭɫɬɚɧɨɜɤɭ�
ɜɵɩɨɥɧɟɧɢɹ�ɞɚɧɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɩɪɢɜɨɞɢɬ�ɤ� ɡɧɚɱɢɬɟɥɶɧɨ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɦɭ�ɤɨɧɬɚɤɬɭ�ɩɪɵɝɭɧɚ�ɫ�ɨɩɨɪɨɣ��
ɞɨɯɨɞɹɳɟɦɭ�ɩɨɪɨɣ�ɞɨ�������± ������ɫ��ɋ�ɷɬɢɯ�ɩɨɡɢɰɢɣ�ɜɵɹɜɥɟɧɧɵɣ�ɜɪɟɦɟɧɧɨɣ�ɞɢɚɩɚɡɨɧ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɩɪɵɝɭɧɶɢ�ɫ�ɨɩɨɪɨɣ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɪɚɰɢɨɧɚɥɶɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɨɫɧɨɜɧɨɝɨ�ɷɥɟɦɟɧɬɚ�ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɝɨ�
ɭɩɪɚɠɧɟɧɢɹ� ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�� ɚ� ɫ� ɞɪɭɝɨɣ� ± ɨ� ɧɚɥɢɱɢɢ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɩɪɟɞɩɨɫɵɥɨɤ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɞɚɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� Ɉɫɧɨɜɧɚɹ� ɬɟɧɞɟɧɰɢɹ� ɜ� ɩɨɜɵɲɟɧɢɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɷɬɨɣ� ɜɚɠɧɟɣɲɟɣ� ɱɚɫɬɢ� ɩɪɵɠɤɚ� ɜ� ɜɵɫɨɬɭ� ɞɨɥɠɧɚ� ɜɵɪɚɠɚɬɶɫɹ�� ɧɚ� ɧɚɲ� ɜɡɝɥɹɞ�� ɜ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ�ɟɟ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɤɚɤ�ɜ�ɤɚɱɟɫɬɜɟɧɧɨɦ��ɬɚɤ�ɢ�ɜ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɚɫɩɟɤɬɚɯ�

Ɉ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɜɪɟɦɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɪɚɡɛɟɝɚ� ɜ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ� ɩɨɩɵɬɤɚɯ� ɧɚ� ɪɚɡɥɢɱɧɵɯ�
ɜɵɫɨɬɚɯ� ɦɨɠɧɨ� ɫɭɞɢɬɶ� ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ� ɜ� ɬɚɛɥɢɰɟ� ��� Ɂɞɟɫɶ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɞɚɧɧɵɟ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɪɚɡɥɢɱɧɵɯ�ɩɟɪɢɨɞɨɜ�ɬɪɟɯ�ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ�ɛɟɝɨɜɵɯ�ɲɚɝɨɜ�ɪɚɡɛɟɝɚ�
ɜ� ɩɪɵɠɤɟ� ɜ� ɜɵɫɨɬɭ�� ɨɬɪɚɠɚɸɳɢɟ� ɬɚɤɠɟ� ɬɟɦɩɨɜɨɟ� ɢ� ɪɢɬɦɨɜɨɟ� ɫɜɨɟɨɛɪɚɡɢɟ� ɞɚɧɧɨɣ� ɞɜɢɝɚɬɟɥɶɧɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ�� Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɩɪɢɜɥɟɤɚɟɬ� ɧɢɡɤɚɹ� ɜɚɪɢɚɬɢɜɧɨɫɬɶ� ɤɨɧɬɚɤɬɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɫɩɨɪɬɫɦɟɧɤɢ�ɫ�ɨɩɨɪɨɣ��Ɍɨɥɶɤɨ�ɧɚ�ɪɟɤɨɪɞɧɨɣ�ɞɥɹ�ɧɟɟ�ɜɵɫɨɬɟ�ɜ�ɬɪɟɬɶɟɦ�ɲɚɝɟ�ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�
ɡɚɦɟɬɧɵɟ� ɤɨɥɟɛɚɧɢɹ� ɨɩɨɪɧɨɝɨ� ɩɟɪɢɨɞɚ�� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɩɨɪɹɞɤɚ� ����� ɫ�� ȼɨ� ɜɫɟɯ� ɨɫɬɚɥɶɧɵɯ� ɫɥɭɱɚɹɯ�
ɨɬɤɥɨɧɟɧɢɹ� ɧɟ� ɩɪɟɜɵɲɚɸɬ� ������ ɫ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɬɚɤɠɟ�� ɱɬɨ� ɩɨɤɚɡɚɬɟɥɢ� ɨɩɨɪɧɨɝɨ� ɩɟɪɢɨɞɚ� ɧɟ�
ɨɛɧɚɪɭɠɢɜɚɸɬ� ɬɟɧɞɟɧɰɢɸ� ɤ� ɫɜɨɟɦɭ� ɢɡɦɟɧɟɧɢɸ� ɢ� ɜ� ɫɜɹɡɢ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɭɪɨɜɧɹ� ɪɟɲɟɧɢɹ� ɞɜɢɝɚɬɟɥɶɧɨɣ�
ɡɚɞɚɱɢ� ɜ� ɰɟɥɨɦ�� ɬɨ� ɟɫɬɶ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɜɵɫɨɬɵ�� Ɇɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ�



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥǥ

���

ɮɨɪɦɢɪɨɜɚɧɢɟ� ɨɩɬɢɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɤɚɠɞɨɣ� ɨɬɞɟɥɶɧɨɣ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɣ� ɩɨɩɵɬɤɢ� ɩɪɨɢɫɯɨɞɢɬ� ɡɚ�
ɫɱɟɬ�ɢɡɦɟɧɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɩɨɪɬɫɦɟɧɤɢ�ɫ�ɨɩɨɪɨɣ��Ɉɛ�
ɷɬɨɦ� ɤɨɫɜɟɧɧɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɢ� ɞɢɧɚɦɢɤɚ� ɜɪɟɦɟɧɢ� ɨɬɬɚɥɤɢɜɚɧɢɹ� ɩɪɵɝɭɧɶɢ� ɜ� ɪɚɡɥɢɱɧɵɯ�
ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ�ɩɨɩɵɬɤɚɯ�

ȀȎȏșȖȤȎ��

ǰȞȓȚȓțțȩȓ�ȣȎȞȎȘȠȓȞȖȟȠȖȘȖ�ȕȎȘșȬȥȖȠȓșȪțȜȗ�ȥȎȟȠȖ�ȞȎȕȏȓȑȎ�Ǹ� ȀȎȞȎțȒȎ
Ȑ�ȞȎȕșȖȥțȩȣ�ȟȜȞȓȐțȜȐȎȠȓșȪțȩȣ�ȝȜȝȩȠȘȎȣ

ȼɵɫɨɬɚ��ɩɨɩɵɬɤɚ Ɍɪɟɬɢɣ�ɲɚɝ��ɫ ȼɬɨɪɨɣ�ɲɚɝ��ɫ ɉɨɫɥɟɞɧɢɣ�ɲɚɝ� ɫ Ɉɬɬɚɥɤɢ�
ɜɚɧɢɟɈɩɨɪɚ ɉɨɥɟɬ Ɉɩɨɪɚ ɉɨɥɟɬ Ɉɩɨɪɚ ɉɨɥɟɬ

����ɫɦ��� ± ����� ����� ����� ����� ����� ����� �
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ����� ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ����� ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ������ ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ����� ����� ����� ����� ����� ����� ����� �
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ������ ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ����� ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ������ ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����
����ɫɦ����� ����� ����� ����� ����� ����� ����� �����
ɑɚɫɬɨɬɚ�ɲɚɝɚ��ɲ�ɫ ���� ���� ����

ɋɪɟɞɧɟɟ
����� ����� ����� ����� ����� ���� �����

���� ���� ����

ɉɪɢɦɟɱɚɧɢɟ��� ± ɭɞɚɱɧɚɹ�ɩɨɩɵɬɤɚ

ɇɚɢɛɨɥɶɲɚɹ�ɜɚɪɢɚɬɢɜɧɨɫɬɶ�ɜɪɟɦɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ�ɜ�ɩɚɪɚɦɟɬɪɚɯ�ɩɟɪɢɨɞɚ�ɩɨɥɟɬɚ�
ɜ� ɩɨɫɥɟɞɧɟɦ� ɲɚɝɟ�� ɨɩɪɟɞɟɥɹɸɳɢɯ� ɫɤɨɪɨɫɬɶ� ɩɨɫɬɚɧɨɜɤɢ� ɧɨɝɢ� ɧɚ� ɦɟɫɬɨ� ɨɬɬɚɥɤɢɜɚɧɢɹ�� Ɂɞɟɫɶ� ɦɨɠɧɨ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜ� ɭɞɚɱɧɵɯ� ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ� ɩɨɩɵɬɤɚɯ�� ɩɨ� ɦɟɪɟ� ɩɨɜɵɲɟɧɢɹ� ɢɯ� ɡɧɚɱɢɦɨɫɬɢ�� ɞɚɧɧɵɣ�
ɜɪɟɦɟɧɧɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɨɛɧɚɪɭɠɢɜɚɟɬ� ɡɚɦɟɬɧɭɸ� ɬɟɧɞɟɧɰɢɸ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ������� ± ������ ɢ� ������ ɫ���
ɩɪɢɱɟɦ�ɧɚɢɦɟɧɶɲɟɟ�ɟɝɨ�ɡɧɚɱɟɧɢɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɪɟɤɨɪɞɧɨɦɭ�ɞɨɫɬɢɠɟɧɢɸ�ɫɩɨɪɬɫɦɟɧɤɢ��

ȼɵɜɨɞɵ� ɢ� ɩɟɪɫɩɟɤɬɢɜɵ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� Ⱥɧɚɥɢɡ� ɫɬɪɭɤɬɭɪɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɰɢɤɥɢɱɟɫɤɨɝɨ� ɷɥɟɦɟɧɬɚ� ɜ� ɩɪɵɠɤɟ� ɜ� ɜɵɫɨɬɭ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɚɥɢɱɢɢ� ɪɚɡɥɢɱɧɵɯ� ɩɨɞɯɨɞɨɜ� ɤ�
ɩɨɫɬɪɨɟɧɢɸ�ɫɢɫɬɟɦɵ�ɛɟɝɨɜɵɯ�ɲɚɝɨɜ�ɜ� ɷɬɨɦ�ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɨɦ�ɭɩɪɚɠɧɟɧɢɢ��ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɫɥɭɱɚɟ�
ɦɚɤɫɢɦɚɥɶɧɚɹ�ɪɟɚɥɢɡɚɰɢɹ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɫɩɨɪɬɫɦɟɧɚ�ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɭɫɢɥɟɧɢɟɦ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɟɞɩɨɫɵɥɨɤ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɞɟɣɫɬɜɢɣ��ɨɩɪɟɞɟɥɹɸɳɢɯ�ɤɚɱɟɫɬɜɟɧɧɭɸ�ɫɬɨɪɨɧɭ�
ɪɟɚɥɢɡɚɰɢɢ� ɨɬɬɚɥɤɢɜɚɧɢɹ� ɜ� ɩɪɵɠɤɟ� ɜ� ɜɵɫɨɬɭ�� ɉɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɡɧɚɱɢɦɨɫɬɢ� ɫɬɪɭɤɬɭɪɧɵɟ� ɷɥɟɦɟɧɬɵ�
ɪɚɡɛɟɝɚ�ɦɨɝɭɬ�ɛɵɬɶ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɧɵ�ɤɚɤ�ɫɤɨɪɨɫɬɧɨɨɛɪɚɡɭɸɳɢɣ��ɦɨɛɢɥɢɡɚɰɢɨɧɧɵɣ��
ɫɤɨɪɨɫɬɧɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ�� Ɉɫɧɨɜɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɢɫɬɟɦɵ�
ɞɜɢɠɟɧɢɣ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ� ɨɩɬɢɦɚɥɶɧɵɦɢ� ɜɪɟɦɟɧɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɛɟɝɨɜɵɯ� ɲɚɝɨɜ�� ɫɥɟɞɭɟɬ�
ɩɪɢɡɧɚɬɶ� ɩɨɜɵɲɟɧɢɟ ɦɨɬɨɪɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜ� ɬɪɟɛɭɟɦɵɯ� ɝɪɚɧɢɰɚɯ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɨɬɞɟɥɶɧɵɯ�
ɬɟɥɨɞɜɢɠɟɧɢɣ�ɢ�ɞɜɢɠɟɧɢɣ�

ǶȟȝȜșȪȕȜȐȎțțȩȓ�ȖȟȠȜȥțȖȘȖ

�� Ʉɨɪɟɧɛɟɪɝ ȼ� Ȼ�� Ɉɫɧɨɜɵ� ɫɩɨɪɬɢɜɧɨɣ� ɤɢɧɟɡɢɨɥɨɝɢɢ�� ɭɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� �� ȼ� Ȼ� Ʉɨɪɟɧɛɟɪɝ�� ± Ɇ� ��
ɋɨɜɟɬɫɤɢɣ�ɫɩɨɪɬ��������± ����ɫ�

�� ɉɨɩɨɜ Ƚ� ɂ�� Ȼɢɨɦɟɯɚɧɢɤɚ�� ɭɱɟɛɧɢɤ� ɞɥɹ� ɫɬɭɞ�� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� �� Ƚ� ɂ� ɉɨɩɨɜ�� ± Ɇ� ��
Ⱥɤɚɞɟɦɢɹ��������± ����ɫ�

�� Ȼɨɛɪɨɜɧɢɤ ȼ� ɂ��ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɦɚɫɬɟɪɫɬɜɚ�ɫɩɨɪɬɫɦɟɧɨɜ�ɜɵɫɨɤɨɣ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɜ�
ɥɟɝɤɨɚɬɥɟɬɢɱɟɫɤɢɯ�ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɵɯ�ɩɪɵɠɤɚɯ���ȼ� ɂ� Ȼɨɛɪɨɜɧɢɤ� ± Ʉ� ��ɇɚɭɤ��ɫɜɢɬ��������± ����ɫ�



ǽǾǼǯǹǳǺǶ�ȂǼǾǺȁǰǮǻǻȍ�Ƿ�ȁǲǼǿǸǼǻǮǹǳǻǻȍ�
ǿǽǼǾȀǶǰǻǼ�ȀǳȃǻǥȅǻǼǦ�ǺǮǷǿȀǳǾǻǼǿȀǥ

���

�� Ⱥɯɦɟɬɨɜ Ɋ� Ɏ�� Ɍɟɨɪɟɬɢɤɨ�ɦɟɬɨɞɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɭɩɪɚɜɥɟɧɢɹ� ɫɢɫɬɟɦɨɣ� ɦɧɨɝɨɥɟɬɧɟɣ� ɩɨɞɝɨɬɨɜɤɢ�
ɫɩɨɪɬɫɦɟɧɨɜ� ɫɤɨɪɨɫɬɧɨ�ɫɢɥɨɜɵɯ� ɜɢɞɨɜ� ɫɩɨɪɬɚ� �ɧɚ� ɦɚɬɟɪɢɚɥɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɵɠɤɨɜ� ɜ� ɜɵɫɨɬɭ���
ɚɜɬɨɪɟɮɟɪɚɬ� ɞɢɫɫɟɪɬɚɰɢɢ� ɧɚ� ɫɨɢɫɤɚɧɢɟ� ɭɱɟɧɨɣ� ɫɬɟɩɟɧɢ� ɞ�ɧ�� ɩɨ� ɮɢɡ�� ɜɨɫɩɢɬɚɧɢɸ� ɢ� ɫɩɨɪɬɭ��
ɫɩɟɰɢɚɥɶɧɨɫɬɶ������������Ⱥɯɦɟɬɨɜ�Ɋɭɫɬɚɦ�Ɏɚɝɢɦɨɜɢɱ� ɇɚɰ��ɭɧ�ɬ�ɮɢɡ��ɜɨɫɩɢɬɚɧɢɹ�ɢ�ɫɩɨɪɬɚ�ɍɤɪɚɢɧɵ��±
Ʉɢɟɜ ��������± ���ɫ�

�� ɋɬɪɢɠɚɤ Ⱥ� ɉ�� Ʉɢɧɟɦɚɬɢɤɨ�ɞɢɧɚɦɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɬɟɯɧɢɤɢ� ɩɪɵɠɤɚ� ɜ� ɜɵɫɨɬɭ� ɫɩɨɫɨɛɨɦ�
©ɮɨɫɛɟɪɢ�ɮɥɨɩª ɢ�ɩɭɬɢ�ɟɟ�ɨɫɜɨɟɧɢɹ��Ⱥɜɬɨɪɟɮ��ɞɢɫɫ��«�ɤɚɧɞ�ɩɟɞ�ɧɚɭɤ� ��ȼɇɂɂɎɄ��Ⱥ� ɉ� ɋɬɪɢɠɚɤ��±
Ɇ���������± ���ɫ�

�� ɒɭɛɢɧ Ɇ� ɋ�� ȼɚɪɢɚɬɢɜɧɨɫɬɶ� ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɩɨɫɥɟɞɧɢɯ� ɲɚɝɨɜ� ɪɚɡɛɟɝɚ� ɢ� ɨɬɬɚɥɤɢɜɚɧɢɹ�
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɩɪɵɝɭɧɨɜ�ɜ�ɜɵɫɨɬɭ���Ɇ� ɋ� ɒɭɛɢɧ����Ɍɟɨɪɢɹ�ɢ�ɩɪɚɤɬɢɤɚ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɵ��±
������± ʋ ���± ɋ� ��±���

�� Ɍɢɯɨɧɢɧ ȼ� ɂ��Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɪɚɰɢɨɧɚɥɶɧɨɣ� ɪɢɬɦɨ�ɬɟɦɩɨɜɨɣ� ɫɬɪɭɤɬɭɪɵ� ɪɚɡɛɟɝɚ� ɜ� ɩɪɵɠɤɚɯ� ɜɵɫɨɬɭ��
ɚɜɬɨɪɟɮɟɪɚɬ�ɞɢɫ«�ɤɚɧɞ��ɩɟɞ��ɧɚɭɤ�������������ȼ� ɂ� Ɍɢɯɨɧɢɧ��± ȼɨɥɝɨɝɪɚɞ��������± ���ɫ�

�� Ɂɚɣɤɨ Ⱦ� ɋ�� ɂɧɞɢɜɢɞɭɚɥɢɡɚɰɢɹ ɫɩɟɰɢɚɥɶɧɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɩɪɵɝɭɧɨɜ� ɜ� ɜɵɫɨɬɭ� ɫ� ɭɱɺɬɨɦ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɞɭɝɨɨɛɪɚɡɧɨɝɨ� ɪɚɡɛɟɝɚ�� ɞɢɫɫɟɪɬɚɰɢɹ� ���� ɤɚɧɞɢɞɚɬɚ� ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ� ɧɚɭɤ�� ��������� ��
Ⱦ� ɋ� Ɂɚɣɤɨ� ɋ��ɉɟɬɟɪɛ��ɝɨɫ��ɚɤɚɞ��ɮɢɡ��ɤɭɥɶɬɭɪɵ�ɢɦ��ɉ�Ɏ��Ʌɟɫɝɚɮɬɚ��± ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��������± ����ɫ�

�� Ȼɢɨɦɟɯɚɧɢɤɚ�� ɭɱɟɛɧɢɤ� ɞɥɹ� ɫɬɭɞɟɧɬɨɜ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©ɋɩɨɪɬ��ɩɟɞ�� ɞɟɹɬɟɥɶɧɨɫɬɶª� �� ɩɨɞ� ɪɟɞɚɤɰɢɟɣ�
ɇ� Ȼ� ɋɨɬɫɤɨɝɨ��± Ɇɧ� ��ȻȽɍɎɄ��������± ����ɫ�
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%DVHG�RQ�WKH�ELRPHFKDQLFDO�DQDO\VLV�RI�VSHFLILF�FRPSHWLWLYH�DFWLYLW\�RI�D�KLJKO\�VNLOOHG�KLJK�
MXPSHU�� IHDWXUHV� RI� VWUXFWXUDO� FRQVWUXFWLRQ� RI� RQH� RI� WKH� DSSURDFK� UXQ� YHUVLRQV� LQ� WKLV� VSRUWV�
H[HUFLVH� DUH� FRQVLGHUHG� LQ� WKH� DUWLFOH�� 7KH� DVVXPSWLRQ� RI� WKH� LPSRUWDQFH� RI� FKDQJHV� LQ� PRWRU�
VHWWLQJV� LQ� WKH�FRXUVH�RI� UHDOL]DWLRQ�RI� WKH�F\FOLF�SDUW�RI�KLJK� MXPS�LV�PDGH��7KH�DQDO\VLV�VKRZV�
WKDW� WKH� VFLHQWLILF� DQG� PHWKRGLFDO� H[SHULHQFH� DFFXPXODWHG� VR� IDU� GRHV� QRW� DOORZ� WR� DQVZHU�
XQDPELJXRXVO\�DV�RQ�VRPH�SDUWLFXODU�DV�RQ�JHQHUDO�LVVXHV�FRQFHUQLQJ�WKLV�SUREOHP��3RLQWV�RI�YLHZ�
RI�H[SHUWV�FRQFHUQLQJ�HIIHFWLYH�VWUXFWXUH�DQG�UK\WKP�RI�DSSURDFK�UXQ��FRQVWUXFWLRQ�RI�VXSSRUW�DQG�
IOLJKW�SHULRGV��DQG�QDWXUH�RI�PRWRU�VHWWLQJV�RQ�IRUPDWLRQ�RI�ERWK�VHSDUDWH�HOHPHQWV�DQG�WKH�V\VWHP�
RI�PRWRU�DFWLRQV� LQ�JHQHUDO�DUH�FRQWUDGLFWRU\��7KH�SUREOHP�RI� LQGLYLGXDOL]DWLRQ� LV�QRW� VROYHG� LQ�
GXH� PHDVXUH�� 7KH� PDLQ� WDVN� RI� WKH� SUHVHQW� UHVHDUFK� FRQVLVWHG� LQ� DUJXPHQWDWLRQ� RI� LQGLYLGXDO�
WUDQVIRUPDWLRQV�RI�F\FOLF�DFWLRQV�RI� WKH� IHPDOH�ZRUOG�FKDPSLRQ LQ�D�FRPSHWLWLYH�H[HUFLVH�DQG� LQ�
SUDFWLFDO�H[SRVXUH�RI�WKHLU�HIILFLHQF\�

$QDO\VLV� RI� VWUXFWXUDO� IHDWXUHV�RI� WKH� F\FOLF� HOHPHQW� LQ�KLJK� MXPS� WHVWLILHV� WR� H[LVWHQFH� RI�
YDULRXV�DSSURDFKHV�WR�FRQVWUXFWLRQ�RI�WKH�V\VWHP�RI�UXQQLQJ�VWHSV�LQ�WKLV�FRPSHWLWLYH�H[HUFLVH��,Q�
WKH� FDVH� XQGHU� FRQVLGHUDWLRQ� WKH� PD[LPXP� UHDOL]DWLRQ� RI� ORFRPRWLYH� SRWHQWLDO� RI� WKH� DWKOHWH� LV�
DWWULEXWHG� WR� HQKDQFHPHQW�RI� ELRORJLFDO� SUHFRQGLWLRQV�RI� LQFUHDVH� LQ� HIILFLHQF\�RI�PRWRU�DFWLRQV�
GHILQLQJ�WKH�TXDOLW\�RI�WDNH�RII�UHDOL]DWLRQ�LQ�KLJK�MXPS��$FFRUGLQJ�WR�WKH�IXQFWLRQDO�VLJQLILFDQFH��
WKH�VWUXFWXUDO�HOHPHQWV�RI�WKH�WDNH�RII�FDQ�EH�FRQVLVWHQWO\�FODVVLILHG�DV�VSHHG�IRUPLQJ��PRELOL]LQJ��
DQG�VSHHG�SUHSDUDWRU\��7KH�PDLQ�GLUHFWLRQ�LQ�LPSURYHPHQW�RI�WKH�FRQVLGHUHG�PRWRU�V\VWHP��ZKLFK�
LV�FKDUDFWHUL]HG�E\�RSWLPXP� WLPH�SDUDPHWHUV�RI�UXQQLQJ�VWHSV�� LV� UHFRJQLWLRQ�RI� WKH�QHFHVVLW\�RI�
HQKDQFHPHQW�RI�PRWRU�SURYLVLRQ�LQ�WKH�UHTXLUHG�ERUGHUV�RI�IXQFWLRQLQJ�RI�VHSDUDWH�PRWLRQV�RI�WKH�
ERG\�DQG�PRYHPHQWV�

.H\ ZRUGV��KLJK�MXPS��DSSURDFK�UXQ��WDNH�RII��VXSSRUW�DQG�IOLJKW�SHULRGV��WLPH�DQG�VSDWLDO�
LQGLFDWRUV��WHPSR�UK\WKPLF�VWUXFWXUH��HQHUJ\�RI�HODVWLF�GHIRUPDWLRQ��
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