
ǿȁȅǮǿǻǥ�ǽǾǼǯǹǳǺǶ�ǵǲǼǾǼǰ·ȍ�ȀǮ�ǵǲǼǾǼǰǼǱǼ�ǿǽǼǿǼǯȁ�ǴǶȀȀȍ�
ȁ�ǽǳǲǮǱǼǱǥȅǻǥǷ�ǼǿǰǥȀǥ

���

ȁǲǸ�������������

ȀȘȎȥȓțȘȜ�Ȁ��Ǻ���ǺȎȕȡȞȜȘ�ǻ� ǿ���ǸȜșȓțȘȜȐ�Ǽ� ǰ�

ǽǾǼȂǥǹǮǸȀǶǸǮ�ȀǮ�ǸǼǾǳǸȄǥȍ�ǽǼǾȁȆǳǻȊ�ǽǼǿȀǮǰǶ�
ǻǮ�ȁǾǼǸǮȃ�ȂǥǵǶȅǻǼǦ�ǸȁǹȊȀȁǾǶ�ǰ�ǺǼǹǼǲȆǥǷ�ȆǸǼǹǥ�

ǥǵ�ǵǮǿȀǼǿȁǰǮǻǻȍǺ�ǺǳȀǼǲǶǸǶ�ǿǽǳȄǥǮǹȊǻǶȃ�ǾȁȃǹǶǰǶȃ�ǥǱǼǾ

Ɇɟɬɨɸ�ɪɨɛɨɬɢ�ɽ�ɪɨɡɪɨɛɤɚ�ɬɚ�ɨɛʉɪɭɧɬɭɜɚɧɧɹ�ɦɟɬɨɞɢɤɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�
ɞɥɹ� ɩɨɤɪɚɳɟɧɧɹ� ɮɿɡɢɱɧɨɝɨ� ɫɬɚɧɭ� ɬɚ� ɩɪɨɮɿɥɚɤɬɢɤɢ� ɩɨɪɭɲɟɧɶ� ɩɨɫɬɚɜɢ� ɞɿɬɟɣ� ɦɨɥɨɞɲɨɝɨ�
ɲɤɿɥɶɧɨɝɨ� ɜɿɤɭ��ɍ� ɞɨɫɥɿɞɠɟɧɧɿ� ɜɡɹɥɢ� ɭɱɚɫɬɶ� ���� ɭɱɧɿ� ���� ɤɥɚɫɿɜ� ɤɢʀɜɫɶɤɨʀ�ɲɤɨɥɢ�ʋ������ɍ�
ɩɪɨɰɟɫɿ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ� ɟɤɫɩɟɪɢɦɟɧɬɭ� ɛɭɥɨ� ɩɿɞɬɜɟɪɞɠɟɧɨ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ�
ɦɟɬɨɞɢɤɢ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ��ʀʀ�ɩɨɡɢɬɢɜɧɢɣ�ɜɩɥɢɜ�ɧɚ�ɮɿɡɢɱɧɢɣ�ɫɬɚɧ�ɬɚ�ɩɪɨɮɿɥɚɤɬɢɤɭ�ɩɨɪɭɲɟɧɶ�
ɩɨɫɬɚɜɢ�� ȼɢɹɜɥɟɧɨ� ɪɹɞ� ɿɧɮɨɪɦɚɬɢɜɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ� ɡ� ɛɨɤɭ� ɮɿɡɢɱɧɨɝɨ� ɪɨɡɜɢɬɤɭ��
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ� ɫɬɚɧɭ� ɬɚ� ɪɨɡɜɢɬɤɭ� ɪɭɯɨɜɢɯ� ɹɤɨɫɬɟɣ�� Ɍɚɤɨɠ� ɜɫɬɚɧɨɜɥɟɧɚ�
ɜɡɚɽɦɨɡɚɥɟɠɧɿɫɬɶ� ɦɿɠ� ɟɮɟɤɬɢɜɧɿɫɬɸ� ɡɚɧɹɬɶ�� ɩɿɞɜɢɳɟɧɧɹɦ� ɦɨɬɢɜɚɰɿʀ� ɭɱɧɿɜ� ɬɚ�
ɩɪɨɮɿɥɚɤɬɢɤɨɸ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ��Ɋɟɡɭɥɶɬɚɬɢ�ɩɪɨɜɟɞɟɧɨɝɨ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɬɟɫɬɭɜɚɧɧɹ�ɬɚ�
ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ�ɨɫɨɛɥɢɜɨɫɬɿ�ɜɩɥɢɜɭ�ɦɟɬɨɞɢɤɢ�ɜɢɹɜɢɥɢ�ɩɨɡɢɬɢɜɧɢɣ�ɜɩɥɢɜ�ɧɚ�ɫɥɚɛɨɪɨɡɜɢɧɭɬɿ�
ɝɪɭɩɢ� ɦ¶ɹɡɿɜ�� ɚɦɩɥɿɬɭɞɭ� ɬɚ� ɫɤɨɨɪɞɢɧɨɜɚɧɿɫɬɶ� ɪɭɯɿɜ�� ɫɬɚɛɿɥɿɡɚɰɿɸ� ʀɯ� ɜɡɚɽɦɨɡɜ¶ɹɡɤɿɜ��
ɩɨɤɪɚɳɟɧɧɹ�ɟɦɨɰɿɣɧɨɝɨ�ɫɬɚɧɭ�ɬɚ�ɡɞɨɪɨɜ¶ɹ�ɭɱɧɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɭɱɧɿ� ɦɨɥɨɞɲɨʀ� ɲɤɨɥɢ�� ɩɨɪɭɲɟɧɧɹ� ɩɨɫɬɚɜɢ�� ɪɭɯɥɢɜɿ� ɿɝɪɢ�� ɦɟɬɨɞɢɤɚ��
ɮɿɡɢɱɧɢɣ�ɫɬɚɧ�

ɉɨɫɬɚɧɨɜɤɚ�ɩɪɨɛɥɟɦɢ��Ⱥɧɚɥɿɡ�ɨɫɬɚɧɧɿɯ�ɞɨɫɥɿɞɠɟɧɶ�ɬɚ�ɩɭɛɥɿɤɚɰɿɣ��ȼɢɤɨɪɢɫɬɚɧɧɹ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�
ɧɚ� ɭɪɨɤɚɯ� ɡ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ� ɽ� ɨɞɧɢɦ� ɡ� ɧɚɣɜɚɠɥɢɜɿɲɢɯ� ɩɪɨɮɿɥɚɤɬɢɱɧɢɯ� ɩɪɢɪɨɞɧɢɯ� ɡɚɫɨɛɿɜ�
ɮɨɪɦɭɜɚɧɧɹ� ɪɚɰɿɨɧɚɥɶɧɨɝɨ� ɩɨɥɨɠɟɧɧɹ� ɬɿɥɚ� ɿ� ɣɨɝɨ� ɤɨɪɟɤɰɿʀ� ɩɪɢ� ɪɿɡɧɢɯ� ɩɨɪɭɲɟɧɧɹɯ�� ɇɚɭɤɨɜɰɿ�
ɫɬɜɟɪɞɠɭɸɬɶ��ɳɨ�ɩɪɚɜɢɥɶɧɚ�ɩɨɫɬɚɜɚ�ɫɬɜɨɪɸɽ�ɨɩɬɢɦɚɥɶɧɿ�ɭɦɨɜɢ�ɞɥɹ�ɪɨɛɨɬɢ�ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɨʀ��ɞɢɯɚɥɶɧɨʀ�
ɬɚ�ɬɪɚɜɧɨʀ�ɫɢɫɬɟɦ��ɩɨɡɢɬɢɜɧɨ�ɜɩɥɢɜɚɽ�ɧɚ�ɫɚɦɨɩɨɱɭɬɬɹ�ɞɢɬɢɧɢ� �Ⱦɭɛɨɝɚɣ������� ɒɚɬɢɥɨ������� ȼɿɬɱɟɧɤɨ��
�����ɓɢɪɛɚ��������

Ⱥɧɚɥɿɡ� ɨɫɬɚɧɧɿɯ� ɩɭɛɥɿɤɚɰɿɣ� ɩɨɤɚɡɚɜ�� ɳɨ�� ɧɟ� ɡɜɚɠɚɸɱɢ� ɧɚ� ɪɨɡɪɨɛɤɭ� ɪɿɡɧɨɦɚɧɿɬɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ�
ɮɨɪɦɭɜɚɧɧɹ�ɩɪɚɜɢɥɶɧɨʀ�ɩɨɫɬɚɜɢ�ɭ�ɞɿɬɟɣ�ɦɨɥɨɞɲɨɝɨ�ɲɤɿɥɶɧɨɝɨ�ɜɿɤɭ�ɧɚ�ɨɫɧɨɜɿ�ʀɯ�ɪɭɯɨɜɨʀ�ɬɚ�ɩɿɡɧɚɜɚɥɶɧɨʀ�
ɮɭɧɤɰɿʀ�� ɜ� ɍɤɪɚʀɧɢ� ɡ� ɤɨɠɧɢɦ� ɪɨɤɨɦ� ɡɪɨɫɬɚɽ� ɤɿɥɶɤɿɫɬɶ� ɞɿɬɟɣ� ɿɡ� ɪɿɡɧɢɦɢ� ɮɨɪɦɚɦɢ� ɩɨɪɭɲɟɧɶ� ɩɨɫɬɚɜɢ� ɣ�
ɫɤɨɥɿɨɡɨɦ��0LWRYD������� ȼɿɬɱɟɧɤɨ��������ɓɢɪɛɚ��ɉɿɞɤɨɩɚɣ��������
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+ULFNRYD��������ɫɜɿɞɱɚɬɶ�ɩɪɨ�ɬɟ� ɳɨ�ɩɪɨɛɥɟɦɚ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɬɚ�ɩɨɥɿɩɲɟɧɧɹ�ɮɿɡɢɱɧɨɝɨ�ɫɬɚɧɭ�
ɞɿɬɟɣ�ɦɨɥɨɞɲɨɝɨ�ɲɤɿɥɶɧɨɝɨ�ɜɿɤɭ�ɩɟɪɟɞɛɚɱɚɽ�ɩɨɲɭɤ�ɧɨɜɢɯ�ɫɩɨɫɨɛɿɜ�� ɬɚ�ɛɿɥɶɲ�ɟɮɟɤɬɢɜɧɢɯ�ɩɿɞɯɨɞɿɜ�ɞɨ� ʀʀ�
ɪɨɡɜ¶ɹɡɚɧɧɹ�

Ɇɟɬɨɸ�ɞɨɫɥɿɞɠɟɧɧɹ ɽ�ɜɢɜɱɟɧɧɹ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɪɨɡɪɨɛɥɟɧɨʀ�ɦɟɬɨɞɢɤɢ�ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�
ɞɥɹ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɬɚ�ɩɨɥɿɩɲɟɧɧɹ�ɮɿɡɢɱɧɨɝɨ�ɫɬɚɧɭ�ɞɿɬɟɣ�ɦɨɥɨɞɲɨɝɨ�ɲɤɿɥɶɧɨɝɨ�ɜɿɤɭ�

Ɂɚɜɞɚɧɧɹ�ɪɨɛɨɬɢ
�� ȼɢɜɱɢɬɢ� ɬɚ� ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ� ɞɠɟɪɟɥɚ� ɫɭɱɚɫɧɨʀ� ɫɩɟɰɿɚɥɶɧɨʀ� ɥɿɬɟɪɚɬɭɪɢ� ɡ� ɩɪɨɛɥɟɦ� ɩɨɪɭɲɟɧɶ�

ɩɨɫɬɚɜɢ� ɬɚ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɭɜɚɥɶɧɨʀ� ɞɿɹɥɶɧɨɫɬɿ� ɜ� ɫɢɫɬɟɦɿ� ɨɫɜɿɬɢ�� ɨɛɪɚɬɢ� ɫɢɫɬɟɦɭ� ɬɟɫɬɿɜ� ɬɚ� ɪɨɡɪɨɛɢɬɢ�
ɦɟɬɨɞɢɤɭ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�ɞɥɹ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɭɱɧɿɜ�ɦɨɥɨɞɲɨʀ�ɲɤɨɥɢ�

�� ɉɪɨɚɧɚɥɿɡɭɜɚɬɢ�ɩɪɨɛɥɟɦɭ�ɩɨɪɭɲɟɧɧɹ�ɩɨɫɬɚɜɢ�ɭ�ɭɱɧɿɜ�����ɤɥɚɫɿɜ�ɧɚ�ɛɚɡɿ�ɤɢʀɜɫɶɤɨʀ�ɲɤɨɥɢ�ʋ������
ɜɢɫɜɿɬɢɬɢ�ɨɫɧɨɜɧɿ�ɚɫɩɟɤɬɢ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�ɪɨɛɨɬɢ� ɿɡ� ɡɚɫɬɨɫɭɜɚɧɧɹɦ�ɦɟɬɨɞɢɤɢ�ɫɩɟɰɿɚɥɶɧɢɯ�ɪɭɯɥɢɜɢɯ�
ɿɝɨɪ�ɧɚ�ɭɪɨɤɚɯ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�

��� Ⱦɨɜɟɫɬɢ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɦɟɬɨɞɢɤɢ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɪɭɯɥɢɜɢɯ� ɿɝɨɪ� ɞɥɹ� ɩɨɥɿɩɲɟɧɧɹ�
ɮɿɡɢɱɧɨɝɨ�ɫɬɚɧɭ�ɞɿɬɟɣ�ɿ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɧɚ�ɭɪɨɤɚɯ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɭ�ɦɨɥɨɞɲɿɣ�ɲɤɨɥɿ�

Ɇɟɬɨɞɢ� ɬɚ� ɨɪɝɚɧɿɡɚɰɿɹ� ɞɨɫɥɿɞɠɟɧɶ�� Ⱦɥɹ� ɤɨɪɟɤɰɿʀ� ɩɨɪɭɲɟɧɶ� ɩɨɫɬɚɜɢ� ɬɚ� ɩɨɥɿɩɲɟɧɧɹ� ɮɿɡɢɱɧɨɝɨ�
ɫɬɚɧɭ� ɞɿɬɟɣ�ɦɨɥɨɞɲɨɝɨ�ɲɤɿɥɶɧɨɝɨ� ɜɿɤɭ� ɛɭɥɚ� ɪɨɡɪɨɛɥɟɧɚ�ɦɟɬɨɞɢɤɚ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɫɩɟɰɿɚɥɶɧɢɯ� ɪɭɯɥɢɜɢɯ�
ɿɝɨɪ�

ɍɱɧɿ�ɛɭɥɢ�ɩɨɞɿɥɟɧɿ�ɧɚ�ɤɨɧɬɪɨɥɶɧɭ��ɄȽ��ɬɚ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭ��ȿȽ��ɝɪɭɩɢ��ȼ�ɄȽ�ɭɪɨɤɢ�ɩɪɨɜɨɞɢɥɢɫɹ�
ɡɚ� ɡɚɬɜɟɪɞɠɟɧɨɸ� ɦɿɧɿɫɬɟɪɫɬɜɨɦ� ɨɫɜɿɬɢ� ɩɪɨɝɪɚɦɨɸ�� ɜ� ȿȽ� ± ɡɚ� ɫɩɟɰɿɚɥɶɧɨ� ɪɨɡɪɨɛɥɟɧɨɸ� ɦɟɬɨɞɢɤɨɸ�
ɜɢɤɨɪɢɫɬɚɧɧɹ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�ɞɥɹ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�

� Ɍɤɚɱɟɧɤɨ�Ɍ��Ɇ���Ɇɚɡɭɪɨɤ�ɇ��ɋ���
Ʉɨɥɟɧɤɨɜ�Ɉ��ȼ�������
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���

Ʉɨɦɩɥɟɤɫ� ɫɩɟɰɿɚɥɶɧɢɯ� ɪɭɯɥɢɜɢɯ� ɿɝɨɪ� ɛɭɥɨ� ɪɨɡɪɨɛɥɟɧɨ� ɧɚ� ɛɚɡɿ� ɧɚɪɨɞɧɢɯ� ɬɚ� ɪɭɯɥɢɜɢɯ� ɿɝɨɪ� ɜ�
ɩɨɽɞɧɚɧɧɿ�ɿɡ�ɡɚɝɚɥɶɧɨɪɨɡɜɢɜɚɸɱɢɦɢ�ɬɚ�ɫɩɟɰɿɚɥɶɧɨ�ɪɨɡɜɢɜɚɸɱɢɦɢ�ɜɩɪɚɜɚɦɢ�ɥɿɤɭɜɚɥɶɧɨʀ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�

ɍɱɧɿ� ȿȽ� ɜɢɤɨɧɭɜɚɥɢ� ɡɚɜɞɚɧɧɹ� ɜ� ɫɬɚɧɿ� ɟɦɨɰɿɣɧɨɝɨ� ɩɿɞɧɟɫɟɧɧɹ� ɿ� ɡɦɚɝɚɥɶɧɨɫɬɿ�� ɳɨ� ɩɿɞɜɢɳɭɜɚɥɨ�
ɤɨɟɮɿɰɿɽɧɬ�ɤɨɪɢɫɧɨɝɨ�ɜɩɥɢɜɭ�ɧɚ�ɩɨɫɬɚɜɭ�ɬɚ�ɨɪɝɚɧɿɡɦ�ɜ�ɰɿɥɨɦɭ��

Ɉɫɨɛɥɢɜɿɫɬɸ�ɦɟɬɨɞɢɤɢ�ɫɩɟɰɿɚɥɶɧɢɯ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�ɞɥɹ�ɞɿɬɟɣ�����ɤɥɚɫɿɜ�ɽ�ɿɧɞɢɜɿɞɭɚɥɶɧɢɣ�ɩɿɞɯɿɞ�ɞɨ�
ɤɨɠɧɨɝɨ� ɭɱɧɹ�� ȼ� ��ɦɭ� ɤɥɚɫɿ� ɭɱɧɿ� ɜɢɜɱɚɸɬɶ� ɤɨɪɢɝɭɜɚɥɶɧɿ� ɬɚ� ɩɪɨɮɿɥɚɤɬɢɱɧɿ� ɜɩɪɚɜɢ� ɞɥɹ� ɩɪɨɮɿɥɚɤɬɢɤɢ�
ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ� ɿ� ɡɦɿɰɧɟɧɧɹ�ɦ¶ɹɡɨɜɨɝɨ�ɤɨɪɫɟɬɭ��ɩɟɪɟɜɚɠɧɨ�� ɜ� ɿɦɿɬɚɰɿɣɧɨ�ɫɸɠɟɬɧɿɣ� ɝɪɿ� ɬɚ� ɟɫɬɚɮɟɬɚɯ� ɡ�
ɩɪɨɫɬɢɦɢ� ɩɪɚɜɢɥɚɦɢ�� ɍ� ɩɪɨɰɟɫɿ� ɡɚɫɜɨɽɧɧɹ� ɞɿɬɶɦɢ� ɪɭɯɿɜ� ɿ� ɜɢɤɨɧɭɜɚɧɢɯ� ɜɩɪɚɜ� ɝɪɚ� ɩɨɫɬɭɩɨɜɨ�
ɭɫɤɥɚɞɧɸɽɬɶɫɹ��

Ɂ�ɭɱɧɹɦɢ�����ɤɥɚɫɿɜ�ɩɪɨɜɨɞɹɬɶɫɹ�ɛɿɥɶɲ�ɫɤɥɚɞɧɿ�ɿɝɪɢ�ɡ�ɪɨɡɩɨɞɿɥɨɦ�ɤɥɚɫɭ�ɧɚ�ɝɪɭɩɢ��ɳɨ�ɡɦɚɝɚɸɬɶɫɹ��
ȼɠɟ� ɡɧɚɣɨɦɿ� ɞɿʀ� ɭɫɤɥɚɞɧɸɸɬɶɫɹ� ɤɨɨɪɞɢɧɚɰɿɣɧɨ�� ɬɚ� ɜɢɤɨɧɭɸɬɶɫɹ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɪɿɡɧɨɦɚɧɿɬɧɨɝɨ�
ɨɛɥɚɞɧɚɧɧɹ��ɦ¶ɹɱɿ��ɝɿɦɧɚɫɬɢɱɧɿ�ɩɚɥɢɰɿ� ɦɚɬɢ��ɦɟɬɛɨɥɢ��ɩɚɩɿɪɰɿ��ɤɥɚɩɬɢɤɢ�ɬɤɚɧɢɧɢ��ɫɤɚɤɚɥɤɢ��ɯɭɥɚɯɭɩɢ�ɬɚ�
ɿɧ���� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɛɿɥɶɲ� ɫɤɥɚɞɧɚ� ɜɡɚɽɦɨɞɿɹ� ɝɪɚɜɰɿɜ�� Ⱦɚɧɢɣ� ɩɪɨɰɟɫ� ɨɛɨɜ¶ɹɡɤɨɜɨ� ɤɨɧɬɪɨɥɸɽɬɶɫɹ��
ɩɟɪɟɜɿɪɹɽɬɶɫɹ�ɩɪɚɜɢɥɶɧɿɫɬɶ�ɜɢɤɨɧɚɧɧɹ�ɡɚɞɚɧɢɯ�ɞɿɣ��Ʉɚɡɢɧ��������

ɏɚɪɚɤɬɟɪɧɨɸ�ɨɫɨɛɥɢɜɿɫɬɸ�ɭɱɧɿɜ�ɦɨɥɨɞɲɢɯ�ɤɥɚɫɿɜ� ɽ� ʀɯ� ɜɟɥɢɤɚ�ɪɭɯɨɜɚ� ɚɤɬɢɜɧɿɫɬɶ� �Ⱦɭɛɨɝɚɣ�� �����
ɒɚɬɢɥɨ�� ����� ȼɿɬɱɟɧɤɨ�� ����� ɓɢɪɛɚ�� ������ ɉɿɞ� ɱɚɫ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ� ɟɤɫɩɟɪɢɦɟɧɬɭ ɛɭɥɨ� ɩɪɨɜɟɞɟɧɨ�
ɤɨɦɩɥɟɤɫɧɟ� ɨɛɫɬɟɠɟɧɧɹ� ɭɱɧɿɜ�� ɳɨ� ɜɤɥɸɱɚɥɨ� ɜ� ɫɟɛɟ� ɪɟɽɫɬɪɚɰɿɸ� ɩɚɪɚɦɟɬɪɿɜ� ɮɿɡɢɱɧɨɝɨ� ɪɨɡɜɢɬɤɭ� ɬɚ�
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ�ɫɬɚɧɭ�ɞɨɫɥɿɞɠɭɜɚɧɢɯ�ɝɪɭɩ�ɞɿɬɟɣ��

Ⱦɥɹ� ɨɛɪɨɛɤɢ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɹ� ɫɬɚɧɞɚɪɬɧɿ� ɫɬɚɬɢɫɬɢɱɧɿ� ɦɟɬɨɞɢ� ɡ�
ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɩɪɨɝɪɚɦ�6WDWLVWLFD�������([FHO����

Ɋɟɡɭɥɶɬɚɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ� ɋɩɨɱɚɬɤɭ�ɛɭɥɢ�ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ�ɡɦɿɧɢ�ɞɨɫɥɿɞɠɭɜɚɧɢɯ�ɩɨɤɚɡɧɢɤɿɜ�ɭ�ɞɿɬɟɣ�
��ɤɥɚɫɭ��

Ⱦɚɧɿ��ɳɨ�ɩɪɟɞɫɬɚɜɥɟɧɿ� ɜ� ɬɚɛɥ�� ��� ɜɿɞɨɛɪɚɠɚɸɬɶ�ɩɨɡɢɬɢɜɧɿ� ɡɦɿɧɢ� ɜ� ɛɿɥɶɲɨɫɬɿ� ɩɚɪɚɦɟɬɪɿɜ�ɮɿɡɢɱɧɨʀ�
ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ�ɞɿɬɟɣ���ɤɥɚɫɭ�ɩɿɞɱɚɫ ɟɤɫɩɟɪɢɦɟɧɬɭ��ɬɚɛɥ�����

ȀȎȏșȖȤȭ��

ǽȜȘȎȕțȖȘȖ�ȢȳȕȖȥțȜȴ�ȝȳȒȑȜȠȜȐșȓțȜȟȠȳ�
ȒȳȠȓȗ���ȘșȎȟȡ�Ȑ�ȞȓȕȡșȪȠȎȠȳ�ȓȘȟȝȓȞȖȚȓțȠȡ

Ƚ
ɪɭ
ɩɢ
�

ɜɢ
ɩɪ
ɨɛ
ɨɜ
ɭɜ
ɚɧ
ɢɯ

Ɍ
ɟɪ
ɦ
ɿɧ
�

ɟɤ
ɫɩ
ɟɪ
ɢɦ

ɟɧ
ɬɭ

ɋ
ɬɚ
ɬɢ
ɫɬ
ɢɱ
ɧɿ
�

ɩɨ
ɤɚ
ɡɧ
ɢɤ
ɢ Ⱦɢɧɚɦɨ�

ɦɟɬɪɿɹ�
ɩɪɚɜɚ�
�ɤɝ�

ɋɢɥɨɜɢɣ�
ɿɧɞɟɤɫ�
ɩɪɚɜɚ�
�ɤɝ�

ɋȼɆɋ�
�ɫɢɥɨɜɚ�

ɜɢɬɪ��ɦ¶ɹɡɿɜ�
ɫɩɢɧɢ���ɫ�

ɋɬɪɢɛɤɢ�ɧɚ�
ɫɤɚɤɚɥɰɿ����ɫ�

�ɪɚɡɿɜ�

ɉɞɿɞɬɹɝɭ�
ɜɚɧɧɹ�ɭ�ɜɢɫɿ�
ɥɟɠɚɱɢ�
�ɪɚɡɿɜ�

ɉɿɞɧɿɦɚɧɧɹ�
ɬɭɥɭɛɭ�
�ɩɪɟɫ�

Ɂɝɢɧɚɧɧɹ�ɿ�
ɪɨɡɝɢɧɚɧɧɹ�
ɪɭɤ�ɜ�ɭɩɨɪɿ�
ɥɟɠɚɱɢ�
�ɪɚɡɿɜ�

��
ɤɥ
ɚɫ
��
ȿ
Ƚ
� ȼɟɪ��� ɏ ��� ���� ���� ��� ��� ��� ���

�P ��� ���� ��� ��� ��� ��� ���

Ɍɪɚ��� ɏ ���� ���� ���� ��� ��� ���� ���
�P ��� ���� ��� ��� ��� ��� ���

��ɡɦɿɧ ���� ���� ���� ����� ����� ����� �����
W ���� ���� ���� ���� ���� ���� ����
S 3����� 3����� 3!���� 3������ 3������ 3������ 3������

��
ɤɥ
ɚɫ
��
Ʉ
Ƚ
� ȼɟɪ��� ɏ ��� ���� ���� ��� ��� ��� ���

�P ���� ���� ���� ���� ���� ���� ����

Ɍɪɚ��� ɏ ��� ���� ���� ��� ��� ���� ���
�P ���� ���� ���� ���� ���� ���� ����

��ɡɦɿɧ ��� ��� ��� ����� ����� ���� ����
W ���� ���� ���� ���� ���� ���� ����
S 3!���� 3!���� 3!���� 3������ 3������ 3����� 3������

ɉɨɪɿɜɧɹɥɶɧɢɣ�ɚɧɚɥɿɡ�ɫɜɿɞɱɢɬɶ�ɩɪɨ�ɬɟ��ɳɨ�ɞɿɬɢ�ȿȽ�ɜ�ɪɟɡɭɥɶɬɚɬɿ�ɩɪɨɜɟɞɟɧɨɝɨ�ɟɤɫɩɟɪɢɦɟɧɬɭ�ɩɨɤɚɡɚɥɢ�
ɤɪɚɳɿ�ɪɟɡɭɥɶɬɚɬɢ�ɜ�ɩɨɤɚɡɧɢɤɚɯ�ɮɿɡɢɱɧɨɝɨ�ɫɬɚɧɭ�ɬɚ�ɩɨɫɬɚɜɢ��ɧɿɠ�ɭɱɧɿ�ɄȽ��

Ɂɚ� ɞɚɧɢɦɢ� ɪɨɡɜɢɬɤɭ� ɪɭɯɨɜɢɯ� ɹɤɨɫɬɟɣ� ɧɚɣɛɿɥɶɲ� ɜɢɪɚɠɟɧɿ� ɩɨɡɢɬɢɜɧɿ� ɡɦɿɧɢ� ɩɪɨɹɜɢɥɢɫɹ� ɭ� ɞɿɬɟɣ�
ȿȽ� ��ɝɨ� ɤɥɚɫɭ� ɜ� ɩɨɤɚɡɧɢɤɚɯ� ɫɢɥɢ�� ɫɢɥɨɜɨʀ� ɜɢɬɪɢɜɚɥɨɫɬɿ� ɬɚ� ɤɨɨɪɞɢɧɚɰɿʀ� ɪɭɯɿɜ�� ɩɪɢ� ɩɿɞɬɹɝɭɜɚɧɧɿ� ɭ� ɜɢɫɿ�
ɥɟɠɚɱɢ��������ɪ���������ɡɝɢɧɚɧɧɿ�ɿ�ɪɨɡɝɢɧɚɧɧɿ�ɪɭɤ�ɜ�ɭɩɨɪɿ�ɥɟɠɚɱɢ�����������ɪ���������ɩɿɞɧɿɦɚɧɧɿ�ɬɭɥɭɛɚ�
����������ɪ���������ɩɿɞɱɚɫ�ɫɬɪɢɛɤɿɜ�ɧɚ�ɫɤɚɤɚɥɰɿ�����������ɪ���������

ɍ�ɭɱɧɿɜ�ȿȽ�ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ�ɧɚɣɛɿɥɶɲɢɣ�ɩɪɢɪɿɫɬ�ɜ�ɩɨɤɚɡɧɢɤɚɯ�ɜɫɿɯ�ɞɨɫɥɿɞɠɭɜɚɧɢɯ�ɪɭɯɨɜɢɯ�ɹɤɨɫɬɟɣ��
ɉɨɡɢɬɢɜɧɢɣ�ɜɩɥɢɜ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�ɩɪɨɝɪɚɦɢ�ɧɚ�ɩɚɪɚɦɟɬɪɢ�ɮɿɡɢɱɧɨɝɨ�ɪɨɡɜɢɬɤɭ�ɛɿɥɶɲɨɸ�ɦɿɪɨɸ�

ɜɿɞɨɛɪɚɡɢɜɫɹ� ɧɚ� ɟɤɫɤɭɪɫɿʀ� ɝɪɭɞɧɨʀ� ɤɥɿɬɢɧɢ�� ɜ�ȿȽ� ɜɨɧɚ� ɡɛɿɥɶɲɢɥɚɫɹ�ɧɚ� ������ �ɪ��������� ɜ�ɄȽ� ± ɥɢɲɟ� ɧɚ�
������ɪ!��������ɬɚɛɥ������
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ȀȎȏșȖȤȭ��

ǵȚȳțȖ�ȜȘȞȓȚȖȣ�ȝȜȘȎȕțȖȘȳȐ�ȢȳȕȖȥțȜȑȜ�ȞȜȕȐȖȠȘȡ�ȒȳȠȓȗ���ȘșȎȟȡ�
Ȑ�ȝȓȒȎȑȜȑȳȥțȜȚȡ�ȓȘȟȝȓȞȖȚȓțȠȳ
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ɟɪ
ɦ
ɿɧ

ɟɤ
ɫɩ
ɟɪ
ɢɦ

ɟɧ
ɬɭ

ɋ
ɬɚ
ɬɢ
ɫɬ
ɢɱ
ɧɿ

ɩɨ
ɤɚ
ɡɧ
ɢɤ
ɿ

ȿ
ɤɫ
ɤɭ
ɪɫ
ɿɹ
�ɝ
ɪ�

ɤɥ
���
ɫɦ
� Ɋɨɡɬ��ɤɭɬɿɜ�

ɥɨɩɚɬɨɤ�ɧɚ�ɨɞɧɿɣ�
ɝɨɪɢɡ��ɥɿɧɿʀ�
�ɩɪɚɜɚ�

Ɋɨɡɬ��ɤɭɬɿɜ�
ɥɨɩɚɬɨɤ�ɧɚ�
ɨɞɧɿɣ�ɝɨɪ��
ɥɿɧɿʀ��ɥɿɜɚ�

ɉɥɟɱɨɜɢɣ�
ɿɧɞɟɤɫ����

Ɋɭɯɥ��ɯɪɟɛɬɚ�
�ɫɦ���ɧɚɯɢɥ�

ɧɚɡɚɞ

��
ɤɥ
ɚɫ
��
ȿ
Ƚ
�

ȼɟɪ���
ɏ ��� ���� ���� ���� ����
�P ��� ��� ��� ��� ���

Ɍɪɚ���
ɏ ��� ���� ���� ���� ����
�P ��� ��� ��� ��� ���

��ɡɦɿɧ ���� ��� ��� ��� ���
W ���� ���� ���� ���� �����
S 3����� 3!���� 3!���� 3����� 3!����

��
ɤɥ
ɚɫ
��
Ʉ
Ƚ
�

ȼɟɪ���
ɏ ��� ���� ���� ���� ����
�P ���� ���� ���� ���� ����

Ɍɪɚ���
ɏ ��� ���� ���� ���� ����
�P ���� ���� ���� ���� ����

��ɡɦɿɧ ��� ��� ��� ��� ����
W ���� ���� ���� ���� ����
S 3!���� 3����� 3����� 3!���� 3!����

ɉɨɤɚɡɧɢɤɢ�� ɳɨ� ɩɪɟɞɫɬɚɜɥɟɧɿ� ɜ� ɬɚɛɥ�� ��� ɜɿɞɨɛɪɚɠɚɸɬɶ� ɟɮɟɤɬɢɜɧɢɣ� ɜɩɥɢɜ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�
ɩɪɨɝɪɚɦɢ�ɧɚ�ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ�ɫɬɚɧ�ɞɿɬɟɣ ȿȽ��

ȀȎȏșȖȤȭ��

ǵȚȳțȖ�ȜȘȞȓȚȖȣ�ȝȜȘȎȕțȖȘȳȐ�ȢȡțȘȤȳȜțȎșȪțȜȑȜ�ȟȠȎțȡ�
ȒȳȠȓȗ���ȘșȎȟȡ�Ȑ�ȝȓȒȎȑȜȑȳȥțȜȚȡ�ȓȘȟȝȓȞȖȚȓțȠȳ

Ƚɪɭɩɢ
ɜɢɩɪɨɛɨ�
ɜɭɜɚɧɢɯ

Ɍɟɪɦɿɧ
ɟɤɫɩɟɪɢɦɟɧɬɭ

ɋɬɚɬɢɫɬɢɱɧɿ
ɩɨɤɚɡɧɢɤɢ

ȺɌ&
�ɦɦ�ɪɬ��ɫɬ��

ȺɌȾ
�ɦɦ�ɪɬ��ɫɬ��

ɑɋɋ�
�ɭɞ�ɯɜ�

ɉɪɨɛɚ�
ɒɬɚɧɝɟ��ɫ�

ȱɧɞɟɤɫ�
Ɋɭɮ¶ɽ

��
ɤɥ
ɚɫ
��
ȿ
Ƚ
�

ȼɟɪɟɫɟɧɶ���
ɏ ���� ���� ���� ���� ���
�P ��� ��� ��� ��� ���

Ɍɪɚɜɟɧɶ ��
ɏ ���� ���� ���� ���� ���
�P ��� ��� ��� ��� ���

��ɡɦɿɧ ���� ���� ���� ���� �����
W ����� ����� ���� ���� ����
S 3!���� 3!���� 3����� 3����� 3������

��
ɤɥ
ɚɫ
��
Ʉ
Ƚ
�

ȼɟɪɟɫɟɧɶ ��
ɏ ���� ���� ���� ���� ���
�P ���� ���� ���� ���� ����

Ɍɪɚɜɟɧɶ ��
ɏ ���� ���� ���� ���� ���
�P ���� ���� ���� ���� ����

��ɡɦɿɧ ���� ��� ���� ���� ����
W ����� ���� ���� ���� �����
S 3!���� 3!���� 3!���� 3!���� 3!����

Ɋɨɡɪɨɛɥɟɧɿ� ɿɝɪɨɜɿ� ɤɨɦɩɥɟɤɫɢ� ɫɩɟɰɿɚɥɶɧɢɯ� ɜɩɪɚɜ� ɩɿɞɜɢɳɢɥɢ� ɟɤɨɧɨɦɿɱɧɿɫɬɶ� ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ� �ɡɚ�
ɞɚɧɢɦɢ�ɑɋɋ�� ɿ� ɫɬɿɣɤɿɫɬɶ�ɨɪɝɚɧɿɡɦɭ�ɞɿɬɟɣ�ȿȽ�ɞɨ�ɭɦɨɜ�ɝɿɩɨɤɫɿʀ� �ɡɚ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɪɨɛɢ�ɒɬɚɧɝɟ��� ɫɩɪɢɹɥɢ�
ɩɿɞɜɢɳɟɧɧɸ�ɚɟɪɨɛɧɨʀ�ɮɿɡɢɱɧɨʀ�ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ��ɡɚ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɩɪɨɛɢ�Ɋɭɮ¶ɽ��

Ⱦɚɧɿ��ɳɨ�ɩɪɟɞɫɬɚɜɥɟɧɿ�ɧɢɠɱɟ��ɜɿɞɨɛɪɚɠɚɸɬɶ�ɪɟɡɭɥɶɬɚɬɢ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɚɧɚɥɿɡɭ�ɮɿɡɢɱɧɨɝɨ�ɪɨɡɜɢɬɤɭ��
ɮɿɡɢɱɧɨʀ� ɩɿɞɝɨɬɨɜɥɟɧɨɫɬɿ� ɬɚ� ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ� ɫɬɚɧɭ� ɞɿɬɟɣ� ɦɨɥɨɞɲɨɝɨ� ɲɤɿɥɶɧɨɝɨ� ɜɿɤɭ� �±�� ɤɥɚɫɿɜ�� ɍ�
ɞɨɫɥɿɞɠɟɧɧɿ�ɛɪɚɥɢ�ɭɱɚɫɬɶ�����ɭɱɧɿɜ������ɯɥɨɩɰɿɜ������± ɞɿɜɱɢɧɤɢ���ɡ�ɧɢɯ�± ����ɧɚɥɟɠɚɥɨ�ɞɨ�ɄȽ������± ɞɨ�
ȿȽ�

ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɿ� ɡɦɿɧɢ� ɑɋɋ� ɬɚ� ɮɿɡɢɱɧɨʀ� ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ� �ɡɚ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɩɪɨɛɢ� Ɋɭɮ¶ɽ�� ɭ�
ɞɿɬɟɣ��±��ɤɥɚɫɿɜ�ɧɚ�ɩɨɱɚɬɤɭ��ɜɟɪɟɫɟɧɶ��ɿ�ɜ�ɤɨɧɰɿ��ɬɪɚɜɟɧɶ��ɟɤɫɩɟɪɢɦɟɧɬɭ�
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���

ǾȖȟ�����ǵȚȳțȖ�ȅǿǿ�ȠȎ�ȢȳȕȖȥțȜȴ�ȝȞȎȤȓȕȒȎȠțȜȟȠȳ��ȕȎ�ȞȓȕȡșȪȠȎȠȎȚȖ�ȝȞȜȏȖ�ǾȡȢ·ȱ��
ȡ�ȒȳȠȓȗ��²��ȘșȎȟȳȐ�țȎ�ȝȜȥȎȠȘȡ��ȐȓȞȓȟȓțȪ��ȳ�Ȑ�ȘȜțȤȳ��ȠȞȎȐȓțȪ��ȓȘȟȝȓȞȖȚȓțȠȡ

Ɇɚɣɠɟ�ɭ�ɜɫɿɯ�ɜɿɤɨɜɢɯ� ɝɪɭɩɚɯ�ɜ�ɤɿɧɰɿ�ɟɤɫɩɟɪɢɦɟɧɬɭ�ɜɢɹɜɢɥɚɫɹ�ɧɚɣɛɿɥɶɲ�ɜɢɪɚɠɟɧɚ�ɩɟɪɟɜɚɝɚ�ɞɿɬɟɣ�
ȿȽ�ɡɚ�ɞɚɧɢɦɢ�ɮɿɡɢɱɧɨʀ�ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ��ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ�ɫɬɚɧɭ�ɿ�ɮɿɡɢɱɧɨɝɨ�ɪɨɡɜɢɬɤɭ��ɪɢɫ� ������

ǾȖȟ�����ǳȘȟȘȡȞȟȳȭ�ȑȞȡȒțȜȴ�ȘșȳȠȖțȖ�ȳ�ȟȖșȎ�ȝȞȎȐȜȴ�ȘȖȟȠȳ ȡ�ȒȳȠȓȗ��²��ȘșȎȟȳȐ�
țȎ�ȝȜȥȎȠȘȡ��ȐȓȞȓȟȓțȪ��ȳ�Ȑ�ȘȜțȤȳ��ȠȞȎȐȓțȪ��ȓȘȟȝȓȞȖȚȓțȠȡ�

Ɋɟɡɭɥɶɬɚɬɢ� ɬɟɫɬɭ� ɧɚ� ɤɨɨɪɞɢɧɚɰɿɸ� ɪɭɯɿɜ�� ɹɤɿ� ɩɪɟɞɫɬɚɜɥɟɧɿ� ɧɚ� ɪɢɫ�� ��� ɫɜɿɞɱɚɬɶ� ɩɪɨ� ɬɟ�� ɳɨ� ɩɪɢ�
ɫɬɪɢɛɤɚɯ�ɡɿ� ɫɤɚɤɚɥɤɨɸ�ɩɨ�ɡɚɤɿɧɱɟɧɧɸ�ɟɤɫɩɟɪɢɦɟɧɬɭ�ɩɟɪɟɜɚɝɚ�ɞɿɬɟɣ�ȿȽ�ɫɬɚɥɚ�ɛɿɥɶɲ�ɜɢɪɚɠɟɧɨʀ�ɜ�ɤɨɠɧɿɣ�
ɜɿɤɨɜɿɣ�ɝɪɭɩɿ�

ϯ͕Ϭ

ϰ͕Ϭ

ϱ͕Ϭ

ϲ͕Ϭ

ϳ͕Ϭ

ϴ͕Ϭ
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ϭϬϬ͕Ϭ
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���
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���
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��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ

ȼɟɪɟɫɟɧɶ ɬɪɚɜɟɧɶ

ɤɝɫɦ

ɟɤɫɤɭɪɫɿɹ�ɝɪ��ɤɥ���ɫɦ� ɟɤɫɤɭɪɫɿɹ�ɝɪ��ɤɥ���ɫɦ�

ɫɢɥɚ�ɩɪɚɜɨʀ�ɤɢɫɬɿ��ɤɝ� ɫɢɥɚ�ɩɪɚɜɨʀ�ɤɢɫɬɿ��ɤɝ�
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���

ǾȖȟ�����ǾȓȕȡșȪȠȎȠȖ�ȟȠȞȖȏȘȳȐ�ȕȳ�ȟȘȎȘȎșȘȜȬ�ȡ�ȒȳȠȓȗ��²��ȘșȎȟȳȐ�
țȎ�ȝȜȥȎȠȘȡ��ȐȓȞȓȟȓțȪ��ȳ�Ȑ�ȘȜțȤȳ��ȠȞȎȐȓțȪ��ȓȘȟȝȓȞȖȚȓțȠȡ

ȼ� ɬɚɛɥ�� �� ɩɪɟɞɫɬɚɜɥɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɢɫɩɟɪɫɿɣɧɨɝɨ� ɚɧɚɥɿɡɭ� ɬɪɶɨɯɮɚɤɬɨɪɧɢɯ� ɤɨɦɩɥɟɤɫɿɜ�� ɳɨ�
ɜɿɞɨɛɪɚɠɚɸɬɶ� ɜɩɥɢɜ� ɮɚɤɬɨɪɿɜ� ɜɿɤɨɜɨɝɨ� ɞɨɡɪɿɜɚɧɧɹ�� ɫɬɚɬɿ�� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ� ɩɪɨɝɪɚɦɢ�� ɚ� ɬɚɤɨɠ� ʀɯ�
ɜɡɚɽɦɨɞɿʀ�ɧɚ�ɤɨɨɪɞɢɧɚɰɿɸ�ɪɭɯɿɜ�ɞɿɬɟɣ�����ɤɥɚɫɿɜ ɩɪɢ�ɜɢɤɨɧɚɧɧɿ�ɫɬɪɢɛɤɿɜ�ɡɿ�ɫɤɚɤɚɥɤɨɸ�

ȀȎȏșȖȤȭ��

ǾȓȕȡșȪȠȎȠȖ�ȐȝșȖȐȡ�ȢȎȘȠȜȞȳȐ�ȐȳȘȜȐȜȑȜ�ȞȜȕȐȖȠȘȡ��ȟȠȎȠȳ�ȳ�ȓȘȟȝȓȞȖȚȓțȠȎșȪțȜȴ�ȝȞȜȑȞȎȚȖ�
țȎ�ȘȜȜȞȒȖțȎȤȳȬ�ȞȡȣȳȐ�ȒȳȠȓȗ��²��ȘșȎȟȳȐ�ȝȞȖ�ȐȖȘȜțȎțțȳ�ȟȠȞȖȏȘȳȐ�ȕȳ�ȟȘȎȘȎșȘȜȬ

Ɏɚɤɬɨɪɢ 66
ɑɚɫɬɢɧɚ�ɜ�
ɡɚɝɚɥɶɧɿɣ�

ɞɢɫɩɟɪɫɿʀ���
) S

ȼɿɤɨɜɢɣ ɪɨɡɜɢɬɨɤ ������ ����� ������ ������
ɋɬɚɬɶ ��� ���� ���� ������

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ�ɩɪɨɝɪɚɦɚ ����� ����� ������ ������
ȼɿɤɨɜɢɣ ɪɨɡɜɢɬɨɤ�î�ɋɬɚɬɶ ���� ���� ���� ������

ȼɿɤɨɜɢɣ ɪɨɡɜɢɬɨɤ�î�ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ�ɩɪɨɝɪɚɦɚ ����� ���� ����� ������
ɋɬɚɬɶ�î�ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ�ɩɪɨɝɪɚɦɚ ��� ����� ���� ������

ȼɿɤɨɜɢɣ�ɪɨɡɜɢɬɨɤ�î�ɋɬɚɬɶ�î�
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ�ɩɪɨɝɪɚɦɚ

��� ���� ���� ������

ɇɟ�ɜɪɚɯɨɜɚɧɿ�ɜ�ɟɤɫɩɟɪɢɦɟɧɬɿ�ɮɚɤɬɨɪɢ ������ �����

Ⱦɚɧɿ��ɩɪɟɞɫɬɚɜɥɟɧɿ�ɜ�ɬɚɛɥɢɰɿ����ɫɜɿɞɱɚɬɶ�ɩɪɨ�ɬɟ��ɳɨ�ɧɚɣɛɿɥɶɲɢɣ�ɜɩɥɢɜ�ɧɚ� ɩɨɥɿɩɲɟɧɧɹ�ɪɟɡɭɥɶɬɚɬɭ�
ɩɿɞ�ɱɚɫ�ɜɢɤɨɧɚɧɧɹ�ɫɬɪɢɛɤɿɜ�ɡɿ�ɫɤɚɤɚɥɤɨɸ�ɧɚɞɚɽ�ɮɚɤɬɨɪ�ɜɿɤɨɜɨɝɨ�ɪɨɡɜɢɬɤɭ�

Ƀɨɝɨ�ɜɩɥɢɜɨɦ�ɦɨɠɧɚ�ɩɨɹɫɧɢɬɢ�ɡɦɿɧɧɿɫɬɶ��� ��ɪɟɡɭɥɶɬɚɬɭ�ɭ�ɫɬɪɢɛɤɚɯ�ɡɿ� ɫɤɚɤɚɥɤɨɸ�ɩɪɢ�ɜɿɤɨɜɨɦɭ�
ɞɨɡɪɿɜɚɧɧɸ�ɜɿɞ���ɞɨ���ɪɨɤɿɜ��)� ���������S���������

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ� ɩɪɨɝɪɚɦɚ� ɡɪɨɛɢɥɚ�ɦɟɧɲɢɣ�� ɚɥɟ� ɞɨɫɬɨɜɿɪɧɢɣ�� ɜɩɥɢɜ�ɧɚ� ɩɨɥɿɩɲɟɧɧɹ� ɪɟɡɭɥɶɬɚɬɭ�
ɩɪɢ�ɜɢɤɨɧɚɧɧɿ� ɫɬɪɢɛɤɿɜ� ɡ� ɫɤɚɤɚɥɤɨɸ�� ȲȲ� ɜɩɥɢɜɨɦ�ɦɨɠɧɚ�ɩɨɹɫɧɢɬɢ�ɜɚɪɿɚɰɿɸ���������ɡɚɝɚɥɶɧɨʀ�ɞɢɫɩɟɪɫɿʀ�
ɪɟɡɭɥɶɬɚɬɭ�ɩɪɢ�ɜɢɤɨɧɚɧɧɿ�ɫɬɪɢɛɤɿɜ�ɡ�ɫɤɚɤɚɥɤɨɸ��)� ��������S���������

ȼɡɚɽɦɨɞɿɹ� ɮɚɤɬɨɪɿɜ� ɜɿɤɨɜɨɝɨ� ɪɨɡɜɢɬɤɭ� ɿ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ� ɩɪɨɝɪɚɦɢ� ɫɬɚɬɢɫɬɢɱɧɨ� ɞɨɫɬɨɜɿɪɧɨ�
ɞɟɬɟɪɦɿɧɭɽ��������ɪɟɡɭɥɶɬɚɬɭ�ɩɪɢ�ɫɬɪɢɛɤɚɯ�ɡɿ�ɫɤɚɤɚɥɤɨɸ��)� ������S���������

ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɢɫɩɟɪɫɿɣɧɨɝɨ� ɚɧɚɥɿɡɭ� ɞɜɨɯɮɚɤɬɨɪɧɢɯ� ɤɨɦɩɥɟɤɫɿɜ�� ɳɨ�
ɜɿɞɨɛɪɚɠɚɸɬɶ�ɜɩɥɢɜ�ɮɚɤɬɨɪɭ�ɜɿɤɨɜɨɝɨ�ɞɨɡɪɿɜɚɧɧɹ��ɜɿɞ���ɝɨ�ɞɨ���ɝɨ�ɤɥɚɫɭ��ɿ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�ɩɪɨɝɪɚɦɢ�
�ɜɿɞ�ɜɟɪɟɫɧɹ������ɩɨ�ɬɪɚɜɟɧɶ������ɪɨɤɭ��ɧɚ�ɤɨɨɪɞɢɧɚɰɿɸ�ɪɭɯɿɜ�ɩɪɢ�ɜɢɤɨɧɚɧɧɿ�ɫɬɪɢɛɤɿɜ�ɡɿ�ɫɤɚɤɚɥɤɨɸ�

���

���

���

���

���

����

����

����

����

��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ ��ɤɥɚɫ

ȼɟɪɟɫɟɧɶ ɬɪɚɜɟɧɶ

ɤɿ
ɥɶ
ɤɿ
ɫɬ
ɶ�
��
�ɫ

ȿȽ ɄȽ
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���

ǾȖȟ�����ǾȓȕȡșȪȠȎȠȖ�ȐȝșȖȐȡ�ȐȳȘȜȐȜȑȜ�ȒȜȕȞȳȐȎțțȭ�ȳ�ȓȘȟȝȓȞȖȚȓțȠȎșȪțȜȴ�ȝȞȜȑȞȎȚȖ�țȎ�
ȘȜȜȞȒȖțȎȤȳȬ�ȞȡȣȳȐ�ȒȳȠȓȗ��²��ȘșȎȟȳȐ�ȝȞȖ�ȐȖȘȜțȎțțȳ�ȟȠȞȖȏȘȳȐ�ȕȳ�ȟȘȎȘȎșȘȜȬ

Ⱦɚɧɿ��ɹɤɿ�ɩɪɟɞɫɬɚɜɥɟɧɿ�ɧɚ�ɪɢɫ���� ɪɨɡɪɚɯɨɜɚɧɿ�ɤɨɟɮɿɰɿɽɧɬɢ��ɫɜɿɞɱɚɬɶ�ɩɪɨ�ɬɟ��ɳɨ�ɪɨɥɶ�ɮɚɤɬɨɪɭ�ɜɿɤɭ�ɜ�
ɞɟɬɟɪɦɿɧɚɰɿʀ� ɩɨɥɿɩɲɟɧɧɹ� ɤɨɨɪɞɢɧɚɰɿʀ� ɪɭɯɿɜ� ɭ� ɞɿɬɟɣ� ���� ɤɥɚɫɿɜ� ɫɤɥɚɞɚɽ� ���� �� �)�  � ������� S� ����������
ɮɚɤɬɨɪɭ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�ɩɪɨɝɪɚɦɢ�± ��������)� ��������S�����������ʀɯ�ɜɡɚɽɦɧɨɝɨ�ɜɩɥɢɜɭ�± ɥɢɲɟ������
�)� �������S ���������

ɏɚɪɚɤɬɟɪɧɢɦ�ɽ�ɬɟ��ɳɨ�ɡ�ɜɿɤɨɦ�ɫɬɭɩɿɧɶ�ɜɩɥɢɜɭ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�ɩɪɨɝɪɚɦɢ�ɡɪɨɫɬɚɽ�
ȼ�ɰɿɥɨɦɭ��ɨɞɟɪɠɚɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɩɿɞɬɜɟɪɞɠɭɸɬɶ�ɟɮɟɤɬɢɜɧɿɫɬɶ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɟɬɨɞɢɤɢ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�

ɞɥɹ�ɩɨɥɿɩɲɟɧɧɹ�ɮɿɡɢɱɧɨɝɨ�ɫɬɚɧɭ�ɿ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɭɱɧɿɜ�ɦɨɥɨɞɲɢɯ�ɤɥɚɫɿɜ�
ȱɧɮɨɪɦɚɬɢɜɧɢɦɢ� ɩɨɤɚɡɧɢɤɚɦɢ��ɳɨ� ɜɿɞɨɛɪɚɠɚɸɬɶ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɜɩɥɢɜɭ� ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ� ɦɟɬɨɞɢɤɢ�

ɧɚ�ɮɿɡɢɱɧɢɣ�ɫɬɚɧ�ɞɿɬɟɣ�ɦɨɥɨɞɲɢɯ�ɤɥɚɫɿɜ�ɽ�
�� Ɂ� ɛɨɤɭ� ɮɿɡɢɱɧɨɝɨ� ɪɨɡɜɢɬɤɭ� ± ɡɪɨɫɬɨ�ɜɚɝɨɜɿ� ɩɨɤɚɡɧɢɤɢ�� ɩɥɟɱɨɜɢɣ� ɿɧɞɟɤɫ�� ɪɨɡɬɚɲɭɜɚɧɧɹ� ɤɭɬɿɜ�

ɥɨɩɚɬɨɤ��ɟɤɫɤɭɪɫɿɹ�ɝɪɭɞɧɨʀ�ɤɥɿɬɢɧɢ�
�� Ɂ� ɛɨɤɭ� ɪɨɡɜɢɬɤɭ� ɪɭɯɨɜɢɯ� ɹɤɨɫɬɟɣ� ± ɜɟɥɢɱɢɧɢ� ɫɢɥɢ�� ɫɢɥɨɜɨʀ� ɜɢɬɪɢɜɚɥɨɫɬɿ� ɦ¶ɹɡɿɜ� ɬɭɥɭɛɚ� ɬɚ�

ɤɿɧɰɿɜɨɤ��ɜɩɪɚɜɢ�ɧɚ ɤɨɨɪɞɢɧɚɰɿɸ�
�� Ɂ�ɛɨɤɭ�ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ�ɫɬɚɧɭ�± ɑɋɋ�ɭ�ɫɩɨɤɨʀ�ɬɚ�ɩɿɫɥɹ�ɞɨɡɨɜɚɧɨɝɨ�ɮɿɡɢɱɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ��ʀʀ�

ɞɢɧɚɦɿɤɚ�ɿ�ɱɚɫ�ɜɿɞɧɨɜɥɟɧɧɹ�ɩɿɫɥɹ�ɜɢɤɨɧɚɧɧɹ�ɩɪɨɛɢ�Ɋɭɮ¶ɽ��ɜɟɥɢɱɢɧɢ�ɩɪɨɛ�ɡɚɬɪɢɦɤɢ�ɞɢɯɚɧɧɹ�>ɉɚɪɚɧɢɱɟɜɚ�
Ɍ� Ɇ���ɋɤɢɧɞɟɪ�Ʌ��Ⱥ������@��

Ɉɬɠɟ��ɦɨɠɧɚ�ɩɿɞɜɟɫɬɢ�ɩɿɞɫɭɦɨɤ��ɳɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɟɬɨɞɢɤɢ�ɫɩɟɰɿɚɥɶɧɢɯ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�ɧɚ�ɭɪɨɤɚɯ�
ɭ� ɦɨɥɨɞɲɿɣ� ɲɤɨɥɿ� ɞɨɩɨɦɚɝɚɽ� ɟɮɟɤɬɢɜɧɿɲɟ� ɤɨɪɟɝɭɜɚɬɢ� ɬɚ� ɮɨɪɦɭɜɚɬɢ� ɩɪɚɜɢɥɶɧɭ� ɩɨɫɬɚɜɭ�� ɫɩɪɢɹɬɢ�
ɝɚɪɦɨɧɿɣɧɨɦɭ�ɮɿɡɢɱɧɨɦɭ�ɪɨɡɜɢɬɤɭ��ɫɬɢɦɭɥɸɜɚɬɢ�ɦɨɬɢɜɚɰɿɸ�ɞɿɬɟɣ�ɞɨ�ɜɢɤɨɧɚɧɧɹ�ɫɩɟɰɿɚɥɶɧɢɯ�ɨɡɞɨɪɨɜɱɢɯ
ɜɩɪɚɜ�� Ɉɬɪɢɦɚɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɚɧɨɝɨ� ɞɨɫɥɿɞɠɟɧɧɹ� ɫɥɭɝɭɜɚɬɢɦɭɬɶ� ɛɚɡɨɜɢɦ� ɩɿɞʉɪɭɧɬɹɦ� ɞɥɹ� ɨɪɝɚɧɿɡɚɰɿʀ�
ɡɚɧɹɬɶ�ɡ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ

ȼɢɫɧɨɜɤɢ�� �� ȼɢɜɱɟɧɧɹ� ɬɚ� ɚɧɚɥɿɡ� ɞɠɟɪɟɥ� ɫɭɱɚɫɧɨʀ� ɫɩɟɰɿɚɥɶɧɨʀ� ɥɿɬɟɪɚɬɭɪɢ� ɡ� ɩɪɨɛɥɟɦ� ɩɨɪɭɲɟɧɶ�
ɩɨɫɬɚɜɢ� ɬɚ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɭɜɚɥɶɧɨʀ� ɞɿɹɥɶɧɨɫɬɿ� ɜ� ɫɢɫɬɟɦɿ� ɨɫɜɿɬɢ�� ɞɨɩɨɦɨɝɥɨ� ɨɛɪɚɬɢ� ɫɢɫɬɟɦɭ� ɬɟɫɬɿɜ� ɬɚ�
ɪɨɡɪɨɛɢɬɢ�ɦɟɬɨɞɢɤɭ�ɪɭɯɥɢɜɢɯ�ɿɝɨɪ�ɞɥɹ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɭɱɧɿɜ�ɦɨɥɨɞɲɨʀ�ɲɤɨɥɢ�

���ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ�ɩɪɨɛɥɟɦɭ�ɩɨɪɭɲɟɧɧɹ�ɩɨɫɬɚɜɢ�ɭ�ɭɱɧɿɜ�����ɤɥɚɫɿɜ�ɧɚ�ɛɚɡɿ�ɤɢʀɜɫɶɤɨʀ�ɲɤɨɥɢ�ʋ������
ɜɢɫɜɿɬɥɟɧɨ�ɨɫɧɨɜɧɿ�ɚɫɩɟɤɬɢ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ�ɪɨɛɨɬɢ�ɿɡ�ɡɚɫɬɨɫɭɜɚɧɧɹɦ�ɦɟɬɨɞɢɤɢ�ɫɩɟɰɿɚɥɶɧɢɯ�ɪɭɯɥɢɜɢɯ�
ɿɝɨɪ�ɧɚ�ɭɪɨɤɚɯ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�

�� Ⱦɨɜɟɞɟɧɚ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɦɟɬɨɞɢɤɢ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɪɭɯɥɢɜɢɯ� ɿɝɨɪ� ɞɥɹ� ɩɨɥɿɩɲɟɧɧɹ�
ɮɿɡɢɱɧɨɝɨ�ɫɬɚɧɭ�ɞɿɬɟɣ�ɿ�ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�ɧɚ ɭɪɨɤɚɯ�ɮɿɡɢɱɧɨʀ�ɤɭɥɶɬɭɪɢ�ɭ�ɦɨɥɨɞɲɿɣ�ɲɤɨɥɿ�

ɉɟɪɫɩɟɤɬɢɜɢ� ɩɨɞɚɥɶɲɨɝɨ� ɪɨɡɜɢɬɤɭ� ɬɚ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɪɟɡɭɥɶɬɚɬɿɜ� ɞɨɫɥɿɞɠɟɧɧɹ� ɞɚɧɨɝɨ�
ɧɚɩɪɹɦɤɭ� ɩɨɥɹɝɚɸɬɶ ɭ� ɩɿɞɜɢɳɟɧɧɿ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɭɪɨɤɿɜ� ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ� ɬɚ� ʀɯ� ɨɡɞɨɪɨɜɱɨ�
ɩɪɨɮɿɥɚɤɬɢɱɧɨʀ� ɫɩɪɹɦɨɜɚɧɨɫɬɿ� ɡɚ� ɪɚɯɭɧɨɤ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɬɚ� ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɦɟɬɨɞɢɤɢ� ɪɭɯɥɢɜɢɯ� ɿɝɨɪ� ɞɥɹ�
ɤɨɪɟɤɰɿʀ�ɩɨɪɭɲɟɧɶ�ɩɨɫɬɚɜɢ�

ǰȖȘȜȞȖȟȠȎțȳ�ȒȔȓȞȓșȎ
�� ȼɿɬɱɟɧɤɨ� Ɉ� Ɇ��� Ʌɢɫɟɧɤɨ� Ʌ� Ʌ��� ȼɨɽɞɿɥɨɜɚ� Ɉ� Ɇ�� ɉɟɞɚɝɨɝɿɱɧɚ� ɬɟɯɧɨɥɨɝɿɹ� ɮɨɪɦɭɜɚɧɧɹ� ɩɪɚɜɢɥɶɧɨʀ�

ɩɨɫɬɚɜɢ�ɞɿɬɟɣ�ɦɨɥɨɞɲɨɝɨ�ɲɤɿɥɶɧɨɝɨ�ɜɿɤɭ�ɧɚ�ɨɫɧɨɜɿ�ɜɡɚɽɦɨɞɿʀ�ɮɿɡɢɱɧɨɝɨ�ɿ� ɿɧɬɟɥɟɤɬɭɚɥɶɧɨɝɨ�ɪɨɡɜɢɬɤɭ��
ȼɿɫɧɢɤ�ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ� ɧɚɰɿɨɧɚɥɶɧɨɝɨ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɿɦɟɧɿ� Ɍ� Ƚ� ɒɟɜɱɟɧɤɚ�� ������ʋ �����
ɌɈɆ�ȱȱȱ��ɋ� ��±����

�� Ⱦɭɛɨɝɚɣ Ɉ�� ɇɚɜɱɚɧɧɹ� ɜ� Ɋɭɫɿ�� Ɂɞɨɪɨɜ¶ɹɡɛɟɪɿɝɚɸɱɿ� ɩɟɞɚɝɨɝɿɱɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ɜ� ɩɨɱɚɬɤɨɜɿɣ� ɲɤɨɥɿ��
Ɇɟɬɨɞɢɱɧɢɣ�ɩɨɫɿɛɧɢɤ��Ʉɢʀɜ���ɒɤɿɥɶɧɢɣ�ɫɜɿɬ����������� ɫ�

�� ɀɢɥɤɚ� ɇ� ə�� Ɂɞɨɪɨɜ¶ɹ� ɞɿɬɟɣ� ɜ� ɍɤɪɚʀɧɿ�� Ɇɚɬɟɪɿɚɥɢ� ȼɫɟɭɤɪɚʀɧɫɶɤɨɝɨ� ɮɨɪɭɦɭ� ©Ɂɞɨɪɨɜ¶ɹ� ɞɿɬɟɣ� ±
ɦɚɣɛɭɬɧɽ�ɍɤɪɚʀɧɢª��Ʉɢʀɜ���Ɉɫɧɨɜɢ�ɡɞɨɪɨɜ¶ɹ�ɬɚ�ɮɿɡɢɱɧɚ�ɤɭɥɶɬɭɪɚ��������ɋ� �±���
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���

�� Ʉɚɡɢɧ� ɗ� Ɇ��� Ʉɚɫɚɬɤɢɧɚ� ɇ� ɗ��� Ɋɭɞɧɟɜɚ� ȿ� Ʌ�� Ɂɞɨɪɨɜɶɟɫɛɟɪɟɝɚɸɳɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜ� ɫɢɫɬɟɦɟ�
ɨɛɪɚɡɨɜɚɧɢɹ���ɬɟɨɪɢɹ�ɢ�ɩɪɚɤɬɢɤɚ���ɭɱɟɛɧɨɟ�ɩɨɫɨɛɢɟ��Ɇɨɫɤɜɚ��ɂɡɞɚɬɟɥɶɫɬɜɨ�©Ɉɦɟɝɚ�Ʌª����������� ɫ�

�� Ʉɪɭɰɟɜɢɱ�Ɍ� ɘ��Ɍɟɨɪɿɹ�ɿ�ɦɟɬɨɞɢɤɚ�ɮɿɡɢɱɧɨɝɨ�ɜɢɯɨɜɚɧɧɹ���ɭ���ɯ�ɬɨɦɚɯ��Ʉɢʀɜ��Ɉɥɿɦɩɿɣɫɶɤɚ�ɥɿɬɟɪɚɬɭɪɚ��
������Ɍ� ������ ɫ�

�� ɉɿɞɤɨɩɚɣ� Ɍ� ȼ��� ɉɿɜɚɽɜ� Ɉ� Ɇ�� Ⱦɟɹɤɿ� ɪɟɡɭɥɶɬɚɬɢ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɤɨɦɩɥɟɤɫɧɨʀ� ɩɪɨɝɪɚɦɢ� ɮɿɡɢɱɧɨʀ�
ɪɟɚɛɿɥɿɬɚɰɿʀ�ɞɿɬɟɣ�������ɪɨɤɿɜ�ɩɪɢ�ɤɿɮɨɬɢɱɧɿɣ�ɩɨɫɬɚɜɿ��Ɏɿɡɢɱɧɚ�ɪɟɚɛɿɥɿɬɚɰɿɹ�ɬɚ�ɪɟɤɪɟɚɰɿɣɧɨ�ɨɡɞɨɪɨɜɱɿ�
ɬɟɯɧɨɥɨɝɿʀ��������ʋ ���ɋ� ���±���

�� ɉɚɪɚɧɢɱɟɜɚ� Ɍ� Ɇ��� Ɍɸɪɢɧɚ� ȿ� ȼ�� Ⱦɢɧɚɦɢɤɚ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ� ɞɨɲɤɨɥɶɧɨɝɨ� ɢ� ɦɥɚɞɲɟɝɨ�
ɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ��Ⱥɥɶɦɚɧɚɯ�©ɇɨɜɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹª� ������ʋ ��������ɋ� ���±��

�� ɋɤɢɧɞɟɪ� Ʌ� Ⱥ��� Ƚɟɪɚɫɟɜɢɱ� Ⱥ� ɇ��� ɉɨɥɹɤɨɜɚ� Ɍ� Ⱦ��� ɉɚɧɤɨɜɚ� Ɇ� Ⱦ�� Ɏɢɡɢɱɟɫɤɚɹ� ɪɟɚɛɢɥɢɬɚɰɢɹ� ɞɟɬɟɣ� ɫ�
ɧɚɪɭɲɟɧɢɹɦɢ�ɨɫɚɧɤɢ�ɢ�ɫɤɨɥɢɨɡɨɦ��ɭɱɟɛɧɨ�ɦɟɬɨɞɢɱɟɫɤɨɟ�ɩɨɫɨɛɢɟ��Ȼɪɟɫɬ��ȻɪȽɍ����������� ɫ�

�� ɒɚɬɢɥɨ�ȼ� Ƀ��ɉɨɩɟɪɟɞɠɟɧɧɹ�ɩɨɪɭɲɟɧɧɹ�ɩɨɫɬɚɜɢ�ɭ�ɞɿɬɟɣ�ɬɚ�ɩɿɞɥɿɬɤɿɜ��ɋɨɜɪɟɦɟɧɧɚɹ�ɩɟɞɢɚɬɪɢɹ��������
ʋ �������ɋ� ���±���

���ɓɢɪɛɚ� ȼ� Ⱥ�� ɉɪɢɱɢɧɢ�� ɩɪɨɮɿɥɚɤɬɢɤɚ� ɬɚ� ɤɨɪɟɤɰɿɹ� ɩɨɪɭɲɟɧɶ� ɩɨɫɬɚɜɢ� ɭ� ɞɿɬɟɣ� ɦɨɥɨɞɲɨɝɨ� ɲɤɿɥɶɧɨɝɨ�
ɜɿɤɭ�� Ɍɟɨɪɿɹ� ɬɚ� ɦɟɬɨɞɢɤɚ� ɮɿɡɢɱɧɨɝɨ� ɜɢɯɨɜɚɧɧɹ�� ������ ʋ ���� ɋ� ��±���� GRL� KWWS���G[�GRL�RUJ�
���������WPIY������������

���+DMLKRVVHLQL (��� 1RUDVWHK $��� 6KDPVL $��� 'DQHVKPDQGL +�� 7KH� (IIHFWV� RI� 6WUHQJWKHQLQJ�� 6WUHWFKLQJ� DQG�
&RPSUHKHQVLYH� ([HUFLVHV� RQ� )RUZDUG� 6KRXOGHU� 3RVWXUH� &RUUHFWLRQ�� 3K\VLFDO� WUHDWPHQWV�� 2FWREHU� ������
9RO� ���ʋ ���3� ���±����

���+ULFNRYD .��� -XQJHU -��3K\VLFDO�$FWLYLW\�$QG�&RPSHQVDWLRQ�2I�%RG\�3RVWXUH�'LVRUGHUV� ,Q�&KLOGUHQ�$JHG�
6HYHQ��3ROLVK�-RXUQDO�RI�6SRUW�DQG�7RXULVP� ������ʋ ����3� ���±�����

���'D�6LOYD�)LOKR�-� 1���*XUJHO�-� /���3RUWR )��(IIHFWV�RI�VWUHWFKLQJ�H[HUFLVHV�IRU�SRVWXUH�FRUUHFWLRQ��V\VWHPDWLF�
UHYLHZ��073	5HKDE-RXUQDO��������ʋ ����3� ���±�����

���àXENRZVND :���3DF]\ĔVND�-ĊGU\FND0���(LGHU -��7KH�VLJQLILFDQFH�RI�VZLPPLQJ�DQG�FRUUHFWLYH�H[HUFLVHV� LQ�
ZDWHU�LQ�WUHDWPHQW�RI�SRVWXUDO�GHILFLWV�DQG�VFROLRVLV��(XURSHDQ�-RXUQDO�RI�6SRUW�6FLHQFHV�DQG�0HGLFLQH��������
9RO� ���ʋ ���3� ��±����

���0LWRYD 6���3RSRYD '���*UDPDWLNRYD 0��3RVWXUDO�'LVRUGHUV�$QG�6SLQDO�'HIRUPLWLHV� ,Q�&KLOGUHQ�$W�3ULPDU\�
6FKRRO� $JH�� 6\VWHP� )RU� 6FUHHQLQJ�� ([DPLQDWLRQ�� 3UHYHQWLRQ $QG� 7UHDWPHQW�� $FWLYLWLHV� LQ� 3K\VLFDO�
(GXFDWLRQ�DQG�6SRUW� �����9RO� ���ʋ ���3� ���±����

���4XND 1��� 6WUDWREHUGKD� 'K�� 6HOHQLFD� 5�� 5LVN� )DFWRUV� RI� 3RRU� 3RVWXUH� LQ� &KLOGUHQ� DQG� ,WV� 3UHYDOHQFH��
$FDGHPLF�-RXUQDO�RI�,QWHUGLVFLSOLQDU\�6WXGLHV��������9RO ���ʋ ���3� ��±����
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7KH�JRDO�RI�WKLV�ZRUN�LV�WR�GHYHORS�DQG�JURXQG�DQ�HIILFLHQF\�RI�XVLQJ�VSHFLDO�TXLFN�JDPHV�
PHWKRGRORJ\� IRU� SUHYHQWLRQ� DQG� FRUUHFWLRQ� RI� WKH� SULPDU\� VFKRRO� FKLOGUHQ� LPSDLUPHQW�� 7KH�
SULQFLSOHV�� RUJDQL]DWLRQDO� DQG� PHWKRGRORJLFDO� SHFXOLDULWLHV� DV� IRU� HIIHFWLYH� PHWKRGRORJ\�
LQWURGXFWLRQ�DW�SK\VLFDO�HGXFDWLRQ�FODVVHV�DUH�VKRZQ�LQ�WKLV�DUWLFOH��$QRWKHU�DLP�LV�WR�GHPRQVWUDWH�
WKDW� WKH� TXLFN� JDPHV� XVH� LQ� SULPDU\� VFKRRO� KHOS� WR� HVWDEOLVK� WKH� LQWHUGHSHQGHQFH� DPRQJ� WKH�
FODVVHV� HIIHFWLYHQHVV� DQG� SRVWXUH� LPSDLUPHQW� SUHYHQWLRQ� �� HOHYDWH� FKLOGUHQ¶V� PRWLYDWLRQ�� WKHLU�
EHLQJ� LQYROYHG��HPRWLRQDO�H[DOWDWLRQ�DQG�VDWLVIDFWLRQ��$W� WKH� ILUVW� VWDJH�RI� WKH� VWXG\� WKH�SULPDU\�
VFKRRO�FKLOGUHQ�SRVWXUH�LPSDLUPHQW�SUREOHP�ZDV�DQDO\]HG�DQG�WKH�PDLQ�DVSHFWV�RI�H[SHULPHQWDO�
ZRUN� ZHUH� VKRZQ� WKH\� XVHG� WKH� PHWKRGRORJLHV� RI� RXWGRRU� JDPHV� DW� WKH� SK\VLFDO� HGXFDWLRQV�
FODVVHV�IRU�LPSURYLQJ�WKH�SK\VLFDO�FRQGLWLRQV�DQG�SRVWXUH�LPSDLUPHQW�FRUUHFWLRQ�

����SXSLOV�RI����WK�IRUPV�LQ�.\LY�6FKRRO������WRRN�SDUW�LQ�WKLV�UHVHDUFKHV�RI�SRVWXUH�FRQGLWLRQV
DQG�H[SHULPHQWDO�PHWKRGRORJ\�SUREDWLRQ��7KH�LQIRUPDWLYH�LQGLFDWRUV�ZHUH�GLVFRYHUHG��7KH\�UHIOHFWHG
WKH�HIIHFWLYHQHVV�RI�WKH�SURSRVHG�PHWKRGRORJ\�LQIOXHQFH�RQ�WKH�SK\VLFDO�FRQGLWLRQ�RI�WKH�FKLOGUHQ�

7KHUH�ZHUH� DQDO\VHG� QHZ� LQYHVWLJDWLRQV� DQG� LVVXHV� RI� SUHYHQWLRQ� DQG� FRUUHFWLRQ� SRVWXUH�
LPSDLUPHQW� SUREOHPV� RI� SULPDU\� VFKRRO� SXSLOV� DW� WKH� SK\VLFDO� HGXFDWLRQ� FODVVHV�� 'XULQJ� WKLV�
SHGDJRJLFDO�H[SHULPHQW� WKH�HIILFLHQF\�RI�TXLFN�JDPHV�XVLQJ�ZDV�UDWLILHG��3RVLWLYH� LPSDFW�RQ� WKH�
SK\VLFDO�FRQGLWLRQ�DQG�SUHYHQWLRQ�RI�SRVWXUH�LPSDLUPHQW�ZDV�FRQILUPHG�DV�ZHOO��7KHUH�ZHUH�IRXQG�
VRPH� LQIRUPDWLYH� LQGLFHV DV� IRU� SK\VLFDO� GHYHORSPHQW�� IXQFWLRQDO� VWDWH� DQG� PRWRU� TXDOLW\�
GHYHORSPHQW�� 0RUHRYHU� WKHUH� ZDV� GHILQHG� VRPH� LQWHUGHSHQGHQFH� DPRQJ� WKH� HIILFLHQF\� RI� WKH�
FODVVHV�� LQFUHDVLQJ� RI� SXSLOV
� PRWLYDWLRQ� DQG� SUHYHQWLRQ� RI� SRVWXUH� LPSDLUPHQW�� 7KH� UHVXOWV� RI�
FRQGXFWHG� FRPSOH[� WHVWLQJ�DQG�DQDO\]HG� VSHFLDO� IHDWXUHV�RI�PHWKRGRORJ\� LQIOXHQFH�RQ�ER\V�DQG�
JLUOV� VKRZHG� SRVLWLYH� LPSDFW� RQ� XQGHYHORSHG� PXVFOH JURXSV�� PRYHPHQWV� DPSOLWXGH� DQG�
FRRUGLQDWLRQ�� VWDELOL]LQJ� RI� WKHLU� LQWHUFRQQHFWLRQV�� LPSURYHPHQW� RI� SXSLOV¶� HPRWLRQDO� VWDWH� DQG�
WKHLU�KHDOWK�

7KH� SHUVSHFWLYHV� RI� WKH� FKRVHQ� GLUHFWLRQ� IXUWKHU� GHYHORSPHQW� FRQVLVWV� LQ� GHHSHQLQJ� WKH�
UHVHDUFKHV�DLPHG�DW�LQFUHDVLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�VSHFLDO�TXLFN�JDPHV�XVH�IRU�LPSURYLQJ�WKH�
SULPDU\�VFKRRO�FKLOGUHQ�SRVWXUH�LPSDLUPHQW�FRUUHFWLRQ�DW�WKH�SK\VLFDO�HGXFDWLRQ�FODVVHV�

.H\�ZRUGV� SXSLOV�RI�WKH�SULPDU\�VFKRRO��SRVWXUH�LPSDLUPHQW��PHWKRGRORJ\� TXLFN�JDPHV��
PHWKRGRORJ\��SK\VLFDO�FRQGLWLRQ�
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