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ǰǶǵǻǮȅǳǻǻȍ�Ǿǥǰǻȍ�ǾȁȃǼǰǼǦ�ǮǸȀǶǰǻǼǿȀǥ
ǴǥǻǼǸ�ǺǼǹǼǲǼǱǼ�ǰǥǸȁ

ɍ� ɫɬɚɬɬɿ� ɞɨɫɥɿɞɠɟɧɨ� ɮɿɡɢɱɧɭ� ɚɤɬɢɜɧɿɫɬɶ� ɦɨɥɨɞɢɯ� ɠɿɧɨɤ� ɦɿɫɬɚ� Ʉɚɦ¶ɹɧɫɶɤɨɝɨ��
ȼ� ɟɤɫɩɟɪɢɦɟɧɬɿ� ɜɡɹɥɢ� ɭɱɚɫɬɶ� ���� ɠɿɧɨɤ� ɜɿɤɨɦ� ������ ɪɨɤɿɜ�� Ɋɿɜɟɧɶ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ�
ɜɢɡɧɚɱɚɜɫɹ� ɡɚ� ɞɨɩɨɦɨɝɨɸ�Ɇɿɠɧɚɪɨɞɧɨɝɨ� ɨɩɢɬɭɜɚɥɶɧɢɤɚ� �,3$4��� ɍɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ���� ��
ɠɿɧɨɤ� ɦɚɸɬɶ� ɜɢɫɨɤɢɣ� ɪɿɜɟɧɶ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ����� �� ± ɫɟɪɟɞɧɿɣ� ɪɿɜɟɧɶ� ɬɚ� ɛɿɥɶɲɭ�
ɱɚɫɬɢɧɭ� ɫɬɚɧɨɜɥɹɬɶ� ɪɟɫɩɨɧɞɟɧɬɢ� ɡ� ɧɢɡɶɤɢɦ� ɪɿɜɧɟɦ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ± ����� ���
Ⱦɨɜɟɞɟɧɨ��ɳɨ�ɞɢɧɚɦɿɤɚ�ɪɿɜɧɹ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɠɿɧɨɤ�ɭ�ɜɿɤɨɜɨɦɭ�ɚɫɩɟɤɬɿ�ɦɚɽ�ɬɟɧɞɟɧɰɿɸ�
ɞɨ�ɩɨɫɬɿɣɧɨɝɨ�ɡɧɢɠɟɧɧɹ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɮɿɡɢɱɧɚ� ɚɤɬɢɜɧɿɫɬɶ�� ɞɢɧɚɦɿɤɚ�� ɜɿɤɨɜɢɣ� ɚɫɩɟɤɬ�� ɦɨɥɨɞɿ� ɠɿɧɤɢ��
ɨɩɢɬɭɜɚɥɶɧɢɤ��,3$4��

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ� Ⱦɥɹ� ɛɿɥɶɲɨɫɬɿ� ɪɨɡɜɢɧɟɧɢɯ� ɤɪɚʀɧ� ɚɤɬɭɚɥɶɧɢɦ� ɽ� ɡɛɟɪɟɠɟɧɧɹ� ɿ� ɩɿɞɬɪɢɦɤɚ�
ɮɿɡɢɱɧɨɝɨ�ɬɚ�ɩɫɢɯɿɱɧɨɝɨ�ɡɞɨɪɨɜ¶ɹ�ɠɿɧɨɤ�ɦɨɥɨɞɨɝɨ�ɜɿɤɭ��ɹɤɿ�ɜɢɤɨɧɭɸɬɶ�ɪɿɡɧɨɦɚɧɿɬɧɿ�ɫɨɰɿɚɥɶɧɿ��ɜɢɪɨɛɧɢɱɿ��
ɫɿɦɟɣɧɿ��ɜɢɯɨɜɧɿ�ɬɚ�ɪɟɩɪɨɞɭɤɬɢɜɧɿ�ɮɭɧɤɰɿʀ��ɉɪɢ�ɰɶɨɦɭ�ɩɢɬɚɧɧɹ�ɡɞɨɪɨɜ¶ɹ�ɿ�ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ�ɠɿɧɨɤ�ɫɬɚɽ�ɬɢɦ�
ɝɨɫɬɪɿɲɟ��ɱɢɦ�ɩɨɦɿɬɧɿɲɿ�ɭɫɩɿɯɢ�ɰɢɜɿɥɿɡɚɰɿʀ��ɋɩɪɚɜɠɧɿɦ�ɧɟɝɚɪɚɡɞɨɦ�ɧɚɲɨɝɨ�ɱɚɫɭ�ɫɬɚɥɚ�ɩɪɨɛɥɟɦɚ�ɞɟɮɿɰɢɬɭ�
ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ�� ɳɨ� ɩɪɨɜɨɤɭɽ� ɜɢɧɢɤɧɟɧɧɹ� ɩɨɪɭɲɟɧɶ� ɜ� ɨɩɨɪɧɨ�ɪɭɯɨɜɨɦɭ� ɚɩɚɪɚɬɿ�� ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɿɣ��
ɞɢɯɚɥɶɧɿɣ�� ɟɧɞɨɤɪɢɧɧɿɣ� ɫɢɫɬɟɦɚɯ�� ɫɢɫɬɟɦɿ� ɬɪɚɜɥɟɧɧɹ�� ɚ� ɬɚɤɨɠ� ɩɨɹɜɚ� ɧɚɞɥɢɲɤɨɜɨʀ� ɦɚɫɢ� ɬɿɥɚ�� ɞɟɩɪɟɫɿɣ��
ɧɟɪɜɨɜɨ�ɩɫɢɯɿɱɧɢɯ� ɪɨɡɥɚɞɿɜ� >�@�� ɍɤɪɚʀɧɚ�� ɡɝɿɞɧɨ� ɤɥɚɫɢɮɿɤɚɰɿʀ� ȼɈɈɁ�� ɧɚɥɟɠɢɬɶ� ɞɨ� ɤɪɚʀɧ� ɤɥɚɫɭ� ©ɋª�
ȯɜɪɨɩɟɣɫɶɤɨɝɨ� ɪɟɝɿɨɧɭ�� ɞɥɹ� ɧɟʀ� ɯɚɪɚɤɬɟɪɧɚ� ɜɢɫɨɤɚ� ɫɦɟɪɬɧɿɫɬɶ� ɫɟɪɟɞ� ɞɨɪɨɫɥɨɝɨ� ɧɚɫɟɥɟɧɧɹ�� ɩɨɫɬɿɣɧɟ�
ɡɧɢɠɟɧɧɹ� ɬɪɢɜɚɥɨɫɬɿ� ɠɢɬɬɹ�� ɬɨɞɿ� ɹɤ� ɡɚɝɚɥɨɦ� ɭ� ȯɜɪɨɩɟɣɫɶɤɨɦɭ� ɪɟɝɿɨɧɿ� ɰɿ� ɩɨɤɚɡɧɢɤɢ� ɩɨɫɬɿɣɧɨ�
ɩɨɥɿɩɲɭɸɬɶɫɹ >�@�

Ⱥɧɚɥɿɡ� ɨɫɬɚɧɧɿɯ� ɞɨɫɥɿɞɠɟɧɶ� ɬɚ� ɩɭɛɥɿɤɚɰɿɣ�� ɉɪɨɬɹɝɨɦ� ɨɫɬɚɧɧɿɯ� ɪɨɤɿɜ� ɩɪɨɜɟɞɟɧɨ� ɱɢɦɚɥɨ�
ɞɨɫɥɿɞɠɟɧɶ� ɳɨɞɨ� ɜɢɜɱɟɧɧɹ� ɦɟɞɢɤɨ�ɛɿɨɥɨɝɿɱɧɢɯ� ɿ� ɩɟɞɚɝɨɝɿɱɧɢɯ� ɨɫɧɨɜ� ɮɿɡɢɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ� >�� �� �@��
Ⱦɨɜɟɞɟɧɨ��ɳɨ�ɪɭɯɨɜɚ�ɞɿɹɥɶɧɿɫɬɶ�ɜɢɤɨɧɭɽ�ɪɨɥɶ�ɫɜɨɽɪɿɞɧɨɝɨ�ɪɟɝɭɥɹɬɨɪɚ�ɪɨɡɜɢɬɤɭ�ɨɪɝɚɧɿɡɦɭ��ɽ�ɧɟɨɛɯɿɞɧɨɸ�
ɭɦɨɜɨɸ�ɞɥɹ�ɫɬɚɧɨɜɥɟɧɧɹ�ɣ� ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɥɸɞɢɧɢ�ɹɤ� ɛɿɨɥɨɝɿɱɧɨʀ� ɿɫɬɨɬɢ� ɬɚ� ɫɨɰɿɚɥɶɧɨɝɨ� ɫɭɛ¶ɽɤɬɚ� >�� �@��
Ɂɚɤɨɧɨɦɿɪɧɨɫɬɿ� ɬɚ� ɜɡɚɽɦɨɡɜ¶ɹɡɤɢ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɬɚ� ɮɿɡɢɱɧɨɝɨ� ɫɬɚɧɭ� ɜɢɜɱɚɥɢ� ɘ� Ɉ� ɉɚɜɥɨɜɚ� >�@��
Ⱥ� ȼ� ɐɶɨɫɶ�>�@��Ⱥ� Ƚ� Ɋɢɛɤɨɜɫɶɤɢɣ�>�@��əɤ�ɫɜɿɞɱɚɬɶ�ɧɚɭɤɨɜɿ�ɞɚɧɿ�>�� �@��ɞɨɫɬɚɬɧɿɣ�ɨɛɫɹɝ�ɪɭɯɨɜɨʀ�ɞɿɹɥɶɧɨɫɬɿ�
ɧɚɫɟɥɟɧɧɹ�ɡɚɛɟɡɩɟɱɭɽ�ɞɨɛɪɟ�ɡɞɨɪɨɜ¶ɹ�ɬɚ�ɧɚɥɟɠɧɢɣ�ɮɿɡɢɱɧɢɣ�ɪɨɡɜɢɬɨɤ��

Ɏɿɡɢɱɧɚ� ɚɤɬɢɜɧɿɫɬɶ� ɽ� ɧɟɜɿɞ
ɽɦɧɢɦ� ɿ� ɫɤɥɚɞɧɢɦ� ɤɨɦɩɨɧɟɧɬɨɦ� ɩɨɜɟɞɿɧɤɢ� ɥɸɞɢɧɢ��ɉɨɧɹɬɬɹ� ©ɪɭɯɨɜɚ�
ɚɤɬɢɜɧɿɫɬɶª�ɦɿɫɬɢɬɶ�ɭ�ɫɨɛɿ�ɫɭɦɚɪɧɢɣ�ɨɛɫɹɝ�ɪɭɯɿɜ��ɹɤɿ�ɜɢɤɨɧɭɽ�ɥɸɞɢɧɚ�ɜɩɪɨɞɨɜɠ�ɫɜɨɽʀ�ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ�>�@��
Ɂɚ� ɞɚɧɢɦɢ� ɧɚɭɤɨɜɢɯ� ɞɨɫɥɿɞɠɟɧɶ� Ɍ�ɘ� Ʉɪɭɰɟɜɢɱ� >�@� ɪɭɯɨɜɚ� ɚɤɬɢɜɧɿɫɬɶ� ɥɸɞɢɧɢ� ɨɛɭɦɨɜɥɸɽɬɶɫɹ� ɬɪɶɨɦɚ�
ɮɚɤɬɨɪɚɦɢ� ± ɛɿɨɥɨɝɿɱɧɢɦ�� ɫɨɰɿɚɥɶɧɢɦ� ɬɚ� ɨɫɨɛɢɫɬɿɫɧɢɦ�� ȼɨɞɧɨɱɚɫ� ɫɥɿɞ� ɡɚɡɧɚɱɢɬɢ�� ɳɨ� ɧɟɞɨɫɬɚɬɧɿɫɬɶ�
ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɫɭɱɚɫɧɨʀ� ɦɨɥɨɞɿ� ɽ� ɫɨɰɿɚɥɶɧɢɦ�� ɚ� ɧɟ� ɛɿɨɥɨɝɿɱɧɢɦ� ɮɟɧɨɦɟɧɨɦ�� Ɂɚ� ɬɚɤɢɯ� ɭɦɨɜ� ɜɨɧɚ�
ɩɿɞɜɢɳɭɽ� ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ�� ɩɨɥɿɩɲɭɽ� ɡɞɨɪɨɜ
ɹ�� ɡɚɛɟɡɩɟɱɭɽ� ɪɿɡɧɨɛɿɱɧɢɣ� ɝɚɪɦɨɧɿɣɧɢɣ� ɪɨɡɜɢɬɨɤ��
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ� ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɨʀ�� ɞɢɯɚɥɶɧɨʀ�� ɟɧɞɨɤɪɢɧɧɨʀ� ɬɚ� ɿɧɲɢɯ� ɫɢɫɬɟɦ� ɨɪɝɚɧɿɡɦɭ�� ɚɤɬɢɜɿɡɭɽ�
ɧɟɪɜɨɜɨ�ɦ¶ɹɡɨɜɢɣ� ɚɩɚɪɚɬ� ɿ� ɦɟɯɚɧɿɡɦɢ� ɩɟɪɟɞɚɱɿ� ɪɟɮɥɟɤɫɿɜ� ɡ� ɦ
ɹɡɿɜ� ɧɚ� ɜɧɭɬɪɿɲɧɿ� ɨɪɝɚɧɢ�� ɑɢɫɥɟɧɧɿ�
ɞɨɫɥɿɞɠɟɧɧɹ� ɩɪɨɛɥɟɦɢ� ɞɟɮɿɰɢɬɭ ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɦɨɥɨɞɿ�� ɹɤɿ� ɩɪɨɜɟɥɢ� ɧɚɭɤɨɜɰɿ� >�� �� �� �@��
ɩɿɞɬɜɟɪɞɠɭɸɬɶ� ɬɨɣ�ɮɚɤɬ��ɳɨ�ɫɶɨɝɨɞɧɿ�ɨɞɧɢɦ� ɿɡ� ɨɫɧɨɜɧɢɯ�ɮɚɤɬɨɪɿɜ�ɤɪɢɡɨɜɨɝɨ� ɫɬɚɧɭ� ɡɞɨɪɨɜ
ɹ� ɧɚɫɟɥɟɧɧɹ�
ɍɤɪɚʀɧɢ� ɽ� ɨɛɦɟɠɟɧɚ� ɪɭɯɨɜɚ� ɚɤɬɢɜɧɿɫɬɶ�� ɉɪɨɬɟ� ɜ� ɰɢɯ� ɩɪɚɰɹɯ� ɜɿɞɫɭɬɧɿ� ɞɨɫɥɿɞɠɟɧɧɹ�� ɹɤɿ� ɫɩɪɹɦɨɜɚɧɿ� ɧɚ�
ɝɥɢɛɨɤɢɣ� ɞɟɬɚɥɶɧɢɣ� ɚɧɚɥɿɡ� ɫɬɚɧɭ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɭ� ɠɿɧɨɤ� ɦɨɥɨɞɨɝɨ� ɜɿɤɭ�� ɳɨ� ɣ� ɨɛʉɪɭɧɬɨɜɭɽ�
ɚɤɬɭɚɥɶɧɿɫɬɶ�ɬɟɦɢ�ɞɨɫɥɿɞɠɟɧɧɹ�

Ɇɟɬɚ�ɪɨɛɨɬɢ ± ɜɢɡɧɚɱɟɧɧɹ�ɪɿɜɧɹ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɦɨɥɨɞɢɯ�ɠɿɧɨɤ�ɦɿɫɬɚ�Ʉɚɦ¶ɹɧɫɶɤɨɝɨ�
Ɂɚɜɞɚɧɧɹ�ɞɨɫɥɿɞɠɟɧɧɹ
���ȼɫɬɚɧɨɜɢɬɢ�ɪɿɜɟɧɶ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɦɨɥɨɞɢɯ�ɠɿɧɨɤ�
���Ⱦɨɫɥɿɞɢɬɢ�ɞɢɧɚɦɿɤɭ�ɪɿɜɧɹ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɭ�ɜɿɤɨɜɨɦɭ�ɚɫɩɟɤɬɿ�
Ɇɟɬɨɞɢ� ɬɚ� ɨɪɝɚɧɿɡɚɰɿɹ� ɞɨɫɥɿɞɠɟɧɧɹ��ɍ� ɞɨɫɥɿɞɠɟɧɧɿ� ɜɡɹɥɢ� ɭɱɚɫɬɶ� ���� ɠɿɧɨɤ� ɜɿɤɨɦ� ������ ɪɨɤɿɜ�

����ɪɿɤ�± ���ɠɿɧɨɤ�����ɪɨɤɢ�± ���ɠɿɧɨɤ�����ɪɨɤɢ�± ���ɠɿɧɨɤ�����ɪɨɤɢ�± ���ɠɿɧɨɤ�����ɪɨɤɿɜ�± ���ɠɿɧɨɤ���ɹɤɿ�
ɬɿɥɶɤɢ�ɩɪɢɫɬɭɩɢɥɢ�ɞɨ�ɡɚɧɹɬɶ�ɜ�ɪɿɡɧɢɯ�ɮɿɬɧɟɫ�ɤɥɭɛɚɯ�ɦɿɫɬɚ�Ʉɚɦ¶ɹɧɫɶɤɨɝɨ�

� ɒɢɲɤɿɧɚ�Ɉ��Ɇ���Ȼɟɣɝɭɥ�ȱ��Ɉ�� ����
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���

Ɋɿɜɟɧɶ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɦɨɠɧɚ� ɜɢɜɱɚɬɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɯ� ɦɟɬɨɞɢɤ�
�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɞɚɬɱɢɤɿɜ ɪɭɯɭ��ɚɧɚɥɿɡ�ɱɚɫɬɨɬɢ�ɫɟɪɰɟɜɢɯ�ɫɤɨɪɨɱɟɧɶ��ɚɛɨ� ɿɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɳɨɞɟɧɧɢɤɿɜ�ɱɢ�
ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ� ɨɩɢɬɭɜɚɥɶɧɢɤɿɜ�� Ɉɫɬɚɧɧɿ� ɧɚɣɱɚɫɬɿɲɟ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ� ɩɿɞ� ɱɚɫ� ɞɨɫɥɿɞɠɟɧɶ� ɧɚ�
ɩɨɩɭɥɹɰɿɣɧɨɦɭ� ɪɿɜɧɿ�� Ȼɿɥɶɲɿɫɬɶ� ɜɿɞɨɦɢɯ� ɨɩɢɬɭɜɚɥɶɧɢɤɿɜ� ɞɨɡɜɨɥɹɸɬɶ� ɨɯɚɪɚɤɬɟɪɢɡɭɜɚɬɢ� ɮɿɡɢɱɧɭ
ɚɤɬɢɜɧɿɫɬɶ�ɬɿɥɶɤɢ�ɭ�ɜɿɥɶɧɢɣ�ɱɚɫ�ɚɛɨ�ɧɚ�ɪɨɛɨɬɿ�ɿ�ɥɢɲɟ�ɞɟɹɤɿ�± ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ�ɪɿɜɟɧɶ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɭ�
ɪɿɡɧɢɯ� ɩɨɜɫɹɤɞɟɧɧɢɯ� ɫɢɬɭɚɰɿɹɯ��Ɇɿɠɧɚɪɨɞɧɢɣ� ɨɩɢɬɭɜɚɥɶɧɢɤ� ɩɨ� ɜɢɡɧɚɱɟɧɧɸ� ɪɿɜɧɹ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ�
�,3$4��>��@�ɩɪɢɡɧɚɱɟɧɢɣ�ɞɥɹ�ɪɟɫɩɨɧɞɟɧɬɿɜ�ɜɿɤɨɦ�ɫɬɚɪɲɟ����ɪɨɤɿɜ��Ɂɚ�ɣɨɝɨ�ɞɨɩɨɦɨɝɨɸ�ɦɨɠɧɚ�ɜɢɡɧɚɱɚɬɢ�
ɮɿɡɢɱɧɭ� ɚɤɬɢɜɧɿɫɬɶ� ɧɚ� ɪɨɛɨɬɿ�� ɜɞɨɦɚ�� ɧɚ� ɩɪɢɫɚɞɢɛɧɿɣ� ɞɿɥɹɧɰɿ�� ɚ� ɬɚɤɨɠ� ɫɩɨɫɿɛ� ɩɟɪɟɦɿɳɟɧɧɹ� ɡ� ɦɿɫɰɹ� ɧɚ�
ɦɿɫɰɟ�� ɩɪɨɜɟɞɟɧɧɹ� ɜɿɥɶɧɨɝɨ� ɱɚɫɭ� ɬɨɳɨ�� ɍɱɚɫɧɢɤɢ� ɡɚɩɨɜɧɸɜɚɥɢ� ɩɿɞɝɨɬɨɜɥɟɧɭ� ɪɨɫɿɣɫɶɤɨɦɨɜɧɭ� ɜɟɪɫɿɸ�
ɨɩɢɬɭɜɚɥɶɧɢɤɚ�ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� �,3$4���ɐɹ�ɜɟɪɫɿɹ�ɞɨɡɜɨɥɹɽ� ɡɛɢɪɚɬɢ� ɿɧɮɨɪɦɚɰɿɸ�ɩɪɨ�ɱɚɫ� ɿ� ɤɿɥɶɤɿɫɬɶ�
ɟɧɟɪɝɿʀ�� ɹɤɚ� ɛɭɥɚ� ɜɢɬɪɚɱɟɧɚ�ɧɚ�ɮɿɡɢɱɧɭ�ɚɤɬɢɜɧɿɫɬɶ� ɧɢɡɶɤɨʀ�� ɫɟɪɟɞɧɶɨʀ� ɬɚ� ɜɢɫɨɤɨʀ� ɿɧɬɟɧɫɢɜɧɨɫɬɿ�� ɚ� ɬɚɤɨɠ�
ɪɭɯɨɜɭ� ɚɤɬɢɜɧɿɫɬɶ� ɩɨ� �� ɪɨɡɞɿɥɚɯ�� ɪɨɛɨɬɚ�� ɩɟɪɟɫɭɜɚɧɧɹ� �ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ��� ɪɨɛɨɬɚ� ɩɨ� ɞɨɦɭ� ɿ� ɧɚ� ɞɚɱɿ��
ɚɤɬɢɜɧɿɫɬɶ�ɧɚ�ɞɨɡɜɿɥɥɿ��ɚ�ɬɚɤɨɠ�ɱɚɫ��ɩɪɨɜɟɞɟɧɢɣ�ɫɢɞɹɱɢ��ɍ�ɤɨɠɧɨɦɭ�ɪɨɡɞɿɥɿ�ɭɱɚɫɧɢɤɢ�ɜɤɚɡɭɸɬɶ�ɱɚɫɬɨɬɭ�
ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɡɚ� ɨɫɬɚɧɧɿ� �� ɞɧɿɜ� ɿ� ɬɪɢɜɚɥɿɫɬɶ� �ɝɨɞɢɧɢ� ɬɚ� ɯɜɢɥɢɧɢ��� ɉɿɞ� ɱɚɫ� ɚɧɚɥɿɡɭ� ɪɟɡɭɥɶɬɚɬɿɜ�
ɜɪɚɯɨɜɭɽɬɶɫɹ� ɜɟɥɢɱɢɧɚ� ɆȿɌ� ± ɩɨɤɚɡɧɢɤ� ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ�� ɳɨ� ɯɚɪɚɤɬɟɪɢɡɭɽ� ɨɛɦɿɧ� ɪɟɱɨɜɢɧ� ɩɿɞ� ɱɚɫ�
ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɬɚ�ɜɿɞɩɨɜɿɞɚɽ�����ɦɥ�Ɉ��ɧɚ�ɤɝ�ɦɚɫɢ�ɡɚ���ɯɜ��ɚɛɨ�ɚɧɚɥɨɝɿɱɧɟ�ɜɢɤɨɪɢɫɬɚɧɧɸ���ɤɤɚɥ�ɧɚ���
ɤɝ� ɡɚ� �� ɝɨɞ�� �ɚɛɨ� ��� ���Ⱦɠ� ɧɚ� �� ɤɝ� ɡɚ� �� ɝɨɞ��� Ɉɤɪɟɦɨ� ɩɿɞɪɚɯɨɜɭɽɬɶɫɹ� ɱɚɫ��ɳɨ� ɜɢɬɪɚɱɚɽ� ɪɟɫɩɨɧɞɟɧɬ� ɧɚ�
ɪɭɯɨɜɭ� ɚɤɬɢɜɧɿɫɬɶ�� Ɂɧɚɱɟɧɧɹ� ����ɆȿɌ�� ����ɆȿɌ� ɿ� ����ɆȿɌ�ɜɿɞɩɨɜɿɞɚɽ� ɧɢɡɶɤɢɣ�� ɫɟɪɟɞɧɿɣ� ɚɛɨ� ɡɧɚɱɧɿɣ� ɡɚ�
ɩɨɬɭɠɧɿɫɬɸ�ɮɿɡɢɱɧɿɣ�ɚɤɬɢɜɧɨɫɬɿ�ɜɿɞɩɨɜɿɞɧɨ�

ȼɢɤɥɚɞ� ɨɫɧɨɜɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ�� ȱɡ� ɡɚɝɚɥɶɧɨʀ� ɤɿɥɶɤɨɫɬɿ� ɜɿɞɩɨɜɿɞɟɣ� ɠɿɧɨɤ� ɜɢɞɧɨ�� ɳɨ� ɥɢɲɟ�
���� ��ɠɿɧɨɤ�ɦɚɸɬɶ� ɜɢɫɨɤɢɣ� ɪɿɜɟɧɶ�ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ����� ��± ɫɟɪɟɞɧɿɣ� ɪɿɜɟɧɶ� ɬɚ� ɛɿɥɶɲɭ� ɱɚɫɬɢɧɭ�
ɫɬɚɧɨɜɥɹɬɶ� ɪɟɫɩɨɧɞɟɧɬɢ� ɡ� ɧɢɡɶɤɢɦ�ɪɿɜɧɟɦ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ± ����� ���Ƚɪɚɮɿɱɧɨ� ɞɚɧɿ� ɜɿɞɨɛɪɚɠɟɧɿ� ɧɚ�
ɪɢɫ����

ǾȖȟ�����ǾȜȕȝȜȒȳș�ȔȳțȜȘ�
ȕȎ�ȞȳȐțȓȚ�ȞȡȣȜȐȜȴ�ȎȘȠȖȐțȜȟȠȳ���

Ⱥɧɚɥɿɡ�ɪɿɜɧɹ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɭ�ɜɿɤɨɜɨɦɭ�ɚɫɩɟɤɬɿ�ɞɟɦɨɧɫɬɪɭɽ�ɬɚɤɿ�ɪɟɡɭɥɶɬɚɬɢ��ȼɢɫɨɤɢɣ�ɪɿɜɟɧɶ�
ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɩɟɪɟɜɚɠɚɽ ɭ ���ɪɿɱɧɢɯ ɠɿɧɨɤ� ����� ����ɚ�ɧɚɣɦɟɧɲɢɣ�ɦɚɸɬɶ����ɪɿɱɧɿ�ɠɿɧɤɢ ����� ���
ɉɪɨɬɟ�� ɡɚɭɜɚɠɢɦɨ�� ɩɨɡɢɬɢɜɧɢɦ� ɽ� ɬɨɣ� ɮɚɤɬ�� ɳɨ� ���ɪɿɱɧɿ� ɠɿɧɤɢ� ɦɚɸɬɶ� ɦɚɣɠɟ� ɬɚɤɢɣ� ɫɚɦɢɣ� ɜɿɞɫɨɬɨɤ�
ɜɢɫɨɤɨɝɨ� ɪɿɜɧɹ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ����� ���� Ⱥ� ɡ� ���ɯ� ɪɨɤɿɜ� ɩɪɨɫɥɿɞɤɨɜɭɽɬɶɫɹ� ɬɟɧɞɟɧɰɿɹ� ɞɨ� ɡɦɟɧɲɟɧɧɹ�
ɤɿɥɶɤɨɫɬɿ�ɨɫɿɛ�ɡ�ɜɢɫɨɤɢɦ�ɪɿɜɧɟɦ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�� ɬɢɦ�ɫɚɦɢɦ�ɡɛɿɥɶɲɭɸɱɢ�ɤɿɥɶɤɿɫɬɶ�ɠɿɧɨɤ�ɡ�ɧɢɡɶɤɢɦ�
ɪɿɜɧɟɦ��ȱɫɧɭɸɬɶ�ɬɚɤɨɠ�ɫɭɬɬɽɜɿ�ɜɿɞɦɿɧɧɨɫɬɿ�ɫɟɪɟɞɧɶɨɝɨ�ɪɿɜɧɹ�ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ� ɬɚɤ��ɭ�������ɪɿɱɧɢɯ�ɠɿɧɨɤ�
ɜɿɧ� ɫɤɥɚɞɚɽ� ����� �� ɬɚ� ����� �� ɜɿɞɩɨɜɿɞɧɨ�� ɚ� ɡ� ���ɪɨɤɿɜ� ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ� ɩɨɫɬɿɣɧɟ� ɡɧɢɠɟɧɧɹ� ɰɶɨɝɨ
ɩɨɤɚɡɧɢɤɚ��Ⱦɟɬɚɥɶɧɿ�ɞɚɧɿ�ɳɨɞɨ�ɪɨɡɩɨɞɿɥɭ�ɠɿɧɨɤ�ɡɚ�ɪɿɜɧɟɦ�ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɬɚ�ɜɿɤɨɦ�ɩɨɞɚɧɨ�ɜ�ɬɚɛɥ����

Ⱦɢɧɚɦɿɤɚ� ɪɿɜɧɿɜ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɠɿɧɨɤ�� ɡɚɥɟɠɧɨ� ɜɿɞ� ɜɿɤɭ�� ɞɟɦɨɧɫɬɪɭɽ�� ɳɨ� ɭ� ɠɿɧɨɤ� ɜɢɫɨɤɢɣ�
ɪɿɜɟɧɶ�ɦɚɽ� ɫɬɚɛɿɥɶɧɨ�ɧɢɡɶɤɢɣ� ɜɿɞɫɨɬɨɤ�� ɩɨɪɿɜɧɹɧɨ� ɡ� ɫɟɪɟɞɧɿɦ� ɬɚ� ɧɢɡɶɤɢɦ�ɪɿɜɧɹɦɢ�� ɹɤɿ�ɦɚɸɬɶ� ɧɟɥɿɧɿɣɧɭ�
ɞɢɧɚɦɿɤɭ��ɪɢɫ�����
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ǾȖȟ�����ǲȖțȎȚȳȘȎ�ȞȳȐțȭ�ȞȡȣȜȐȜȴ�ȎȘȠȖȐțȜȟȠȳ�ȔȳțȜȘ�ȕȎșȓȔțȜ�ȐȳȒ�ȐȳȘȡ���

ɉɪɢɦɿɬɤɚ����± ���ɪɿɤ� ��± ���ɪɨɤɢ� ��± ���ɪɨɤɢ� ��± ���ɪɨɤɢ� �� ���ɪɨɤɿɜ

ɍɡɚɝɚɥɶɧɸɸɱɢ� ɞɚɧɿ�� ɦɨɠɧɚ� ɫɬɜɟɪɞɠɭɜɚɬɢ��ɳɨ� ɜɢɫɨɤɢɣ� ɪɿɜɟɧɶ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɽ� ɧɚ� ɫɬɚɛɿɥɶɧɨ�
ɧɢɡɶɤɨɦɭ� ɪɿɜɧɿ� ɩɪɨɬɹɝɨɦ� ɭɫɿɯ� ɪɨɤɿɜ�� Ɋɿɡɤɟ� ɡɛɿɥɶɲɟɧɧɹ� ɤɿɥɶɤɨɫɬɿ� ɞɿɜɱɚɬ� ɡ� ɧɢɡɶɤɢɦ� ɪɿɜɧɟɦ� ɪɭɯɨɜɨʀ�
ɚɤɬɢɜɧɨɫɬɿ�ɡ����ɯ�ɪɨɤɿɜ�ɦɨɠɧɚ�ɩɨɹɫɧɢɬɢ�ɬɢɦ��ɳɨ�ɜɨɧɢ�ɜ�ɛɿɥɶɲɨɫɬɿ�ɫɜɨʀɣ�ɡɚɤɿɧɱɢɥɢ�ɧɚɜɱɚɧɧɹ�ɿ�ɩɪɢɫɬɭɩɢɥɢ�
ɞɨ�ɬɪɭɞɨɜɨʀ�ɞɿɹɥɶɧɨɫɬɿ��ɬɢɦ�ɫɚɦɢɦ�ɱɚɫɭ�ɧɚ�ɞɨɡɜɿɥɶɧɭ�ɮɿɡɢɱɧɭ�ɚɤɬɢɜɧɿɫɬɶ�ɹɜɧɨ�ɧɟ�ɜɢɫɬɚɱɚɽ�ɚɛɨ�ɜɨɧɚ�ɡɨɜɫɿɦ�
ɧɟ�ɩɥɚɧɭɽɬɶɫɹ�

ȼɢɫɧɨɜɤɢ� ɣ� ɩɟɪɫɩɟɤɬɢɜɢ� ɞɨ� ɩɨɞɚɥɶɲɢɯ� ɞɨɫɥɿɞɠɟɧɶ�� ȼɢɡɧɚɱɟɧɧɹ� ɪɿɜɧɹ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ�
ɠɿɧɨɤ�ɦɨɥɨɞɨɝɨ�ɜɿɤɭ�� ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ�ɦɟɬɨɞɢɤɭ�7KH ,QWHUQDWLRQDO 3K\VLFDO $FWLYLW\ 4XHVWLRQQDLUH �,3$4��
�ɦɿɠɧɚɪɨɞɧɢɣ� ɨɩɢɬɭɜɚɥɶɧɢɤ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ��� ɡɚɫɜɿɞɱɢɥɨ�� ɳɨ� ɜ� ɛɿɥɶɲɨɫɬɿ� ɪɟɫɩɨɧɞɟɧɬɿɜ� ������ ���
ɫɩɨɫɬɟɪɿɝɚɥɢ� ɧɢɡɶɤɢɣ� ɪɿɜɟɧɶ� ɮɿɡɢɱɧɨʀ� ɚɤɬɢɜɧɨɫɬɿ�� Ɇɚɣɠɟ� ɬɪɟɬɢɧɚ� ɞɨɫɥɿɞɠɭɜɚɧɢɯ� ������ ��� ɦɚɸɬɶ�
ɫɟɪɟɞɧɿɣ�ɪɿɜɟɧɶ�ɮɿɡɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɣ�ɥɢɲɟ����� ��± ɜɢɫɨɤɢɣ��ɍɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɞɢɧɚɦɿɤɚ�ɪɿɜɧɹ�ɮɿɡɢɱɧɨʀ�
ɚɤɬɢɜɧɨɫɬɿ�ɠɿɧɨɤ�ɭ�ɜɿɤɨɜɨɦɭ�ɚɫɩɟɤɬɿ�ɦɚɽ�ɬɟɧɞɟɧɰɿɸ�ɞɨ�ɩɨɫɬɿɣɧɨɝɨ�ɡɧɢɠɟɧɧɹ�

ɍ� ɩɨɞɚɥɶɲɨɦɭ� ɩɨɬɪɿɛɧɨ� ɜɢɡɧɚɱɢɬɢ� ɮɚɤɬɨɪɢ� ɫɨɰɿɚɥɶɧɨɝɨ� ɫɟɪɟɞɨɜɢɳɚ�� ɹɤɿ� ɤɨɪɟɥɸɸɬɶ� ɡ� ɪɿɜɧɟɦ�
ɪɭɯɨɜɨʀ�ɚɤɬɢɜɧɨɫɬɿ�ɠɿɧɨɤ�ɦɨɥɨɞɨɝɨ�ɜɿɤɭ�

ǰȖȘȜȞȖȟȠȎțȳ�ȒȔȓȞȓșȎ

�� Ȼɚɥɶɫɟɜɢɱ ȼ� Ʉ�� Ɏɢɡɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɱɟɥɨɜɟɤɚ� �� ȼ� Ʉ� Ȼɚɥɶɫɟɜɢɱ�� ȼ� Ⱥ� Ɂɚɩɨɪɠɚɧɨɜ�� ± Ʉɢɟɜ ��
Ɂɞɨɪɨɜɶɹ��������± ����ɫ�

�� Ƚɚɪɤɭɲɚ ɋ� ȼ�� Ɂɞɨɪɨɜ¶ɹɡɛɟɪɟɠɭɜɚɥɶɧɿ� ɩɟɞɚɝɨɝɿɱɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ɜ� ɫɢɫɬɟɦɿ� ɨɫɜɿɬɢ� �� ɋ� ȼ� Ƚɚɪɤɭɲɚ� ���
ɇɚɭɤɨɜɢɣ� ɱɚɫɨɩɢɫ� ɇɉɍ� ɿɦ�� Ɇ� ɉ� Ⱦɪɚɝɨɦɚɧɨɜɚ�� ɋɟɪɿɹ� ���� ɇɚɭɤɨɜɨ�ɩɟɞɚɝɨɝɿɱɧɿ� ɩɪɨɛɥɟɦɢ� ɮɿɡɢɱɧɨʀ�
ɤɭɥɶɬɭɪɢ��>ɡɛ��ɧɚɭɤ��ɩɪ�@���ɡɚ�ɪɟɞ��Ƚ� Ɇ� Ⱥɪɡɸɬɨɜɚ��± Ʉ���������± ȼɢɩ����������± ɋ�����±�����
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���

�� Ʉɪɭɰɟɜɢɱ Ɍ� ɘ�� Ɋɟɤɪɟɚɰɿɹ� ɭ� ɮɿɡɢɱɧɿɣ� ɤɭɥɶɬɭɪɿ� ɪɿɡɧɢɯ� ɝɪɭɩ� ɧɚɫɟɥɟɧɧɹ� �� Ɍ� ɘ� Ʉɪɭɰɟɜɢɱ��
Ƚ� ȼ� Ȼɟɡɜɟɪɯɧɹ��± Ʉ� ��Ɉɥɿɦɩ��ɥ�ɪɚ��������± ����ɫ�

�� ɇɟɫɬɟɪɨɜɚ Ɍ� ȼ�� Ɏɨɪɦɢ� ɬɚ� ɡɚɫɨɛɢ� ɨɩɬɢɦɿɡɚɰɿʀ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� ɹɤ� ɮɚɤɬɨɪɚ� ɩɿɞɜɢɳɟɧɧɹ�
ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ� ɜɢɤɥɚɞɚɱɿɜ�ɠɿɧɨɤ� ɝɭɦɚɧɿɬɚɪɧɨɝɨ� ɿɧɫɬɢɬɭɬ� Ʉɢʀɜɫɶɤɨɝɨ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɿɦɟɧɿ� Ȼɨɪɢɫɚ�
Ƚɪɿɧɱɟɧɤɚ� �� Ɍ� ȼ� ɇɟɫɬɟɪɨɜɚ�� Ʉ� ɘ� ɋɥɸɫɚɪ�� Ɉ� ȼ� Ɂɚɹɪɧɚ� ��� Ɏɿɡɢɱɧɚ� ɤɭɥɶɬɭɪɚ� ɿ� ɫɩɨɪɬ� ɜ� ɫɭɱɚɫɧɨɦɭ�
ɫɭɫɩɿɥɶɫɬɜɿ��± Ʉ���������± ɋ����±���

�� ɉɚɜɥɨɜɚ ɘ� Ɉ�� Ɋɭɯɨɜɚ� ɚɤɬɢɜɧɿɫɬɶ� ɿ� ɹɤɿɫɬɶ� ɠɢɬɬɹ� ɜɱɢɬɟɥɿɜ� ɮɿɡɢɱɧɨʀ� ɤɭɥɶɬɭɪɢ� ɬɚ� ɨɫɧɨɜ� ɡɞɨɪɨɜ¶ɹ� ��
ɘ� Ɉ� ɉɚɜɥɨɜɚ����ȼɿɫɧɢɤ�ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ�ɧɚɰ��ɩɟɞ��ɭɧ�ɬɭ��ɋɟɪɿɹ��ɉɟɞɚɝɨɝɿɱɧɿ�ɧɚɭɤɢ��Ɏɿɡɢɱɧɟ�ɜɢɯɨɜɚɧɧɹ�
ɬɚ�ɫɩɨɪɬ��± ɑɟɪɧɿɝɿɜ��������± ȼɢɩ������ɬ�����± ɋ�����±����

�� Ɋɨɜɧɢɣ Ⱥ� ɋ�� Ɏɿɡɿɨɥɨɝɿɹ� ɪɭɯɨɜɨʀ� ɚɤɬɢɜɧɨɫɬɿ� �� Ⱥ� ɋ� Ɋɨɜɧɢɣ�� ȼ� Ⱥ� Ɋɨɜɧɢɣ�� Ɉ� Ɉ� Ɋɨɜɧɚ�� ± ɏ��� ������ ±
��� ɫ�

�� Ɋɵɛɤɨɜɫɤɢɣ Ⱥ� Ƚ�� ɍɩɪɚɜɥɟɧɢɟ� ɞɜɢɝɚɬɟɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ� ɱɟɥɨɜɟɤɚ� � Ⱥ� Ƚ� Ɋɵɛɤɨɜɫɤɢɣ�� ± Ⱦɨɧɟɰɤ ��
ȾɨɧȽɍ��������± ����ɫ�

�� ɐɶɨɫɶ Ⱥ�� Ɋɭɯɨɜɚ� ɚɤɬɢɜɧɿɫɬɶ� ɭ� ɦɨɬɢɜɚɰɿɣɧɨ�ɰɿɧɧɿɫɧɢɯ� ɨɪɿɽɧɬɚɰɿɹɯ� ɫɬɭɞɟɧɬɿɜ� �� Ⱥ� ɐɶɨɫɶ�� Ⱥ� ɒɟɜɱɭɤ��
Ɉ� Ʉɚɫɚɪɞɚ� ��� Ɏɿɡɢɱɧɟ� ɜɢɯɨɜɚɧɧɹ�� ɫɩɨɪɬ� ɿ� ɤɭɥɶɬɭɪɚ� ɡɞɨɪɨɜ¶ɹ� ɭ� ɫɭɱɚɫɧɨɦɭ� ɫɭɫɩɿɥɶɫɬɜɿ�� ɡɛ�� ɧɚɭɤ�� ɩɪ��
ɋɯɿɞɧɨɽɜɪɨɩ��ɧɚɰ��ɭɧ�ɬɭ�ɿɦ��Ʌɟɫɿ�ɍɤɪɚʀɧɤɢ��± Ʌɭɰɶɤ��ɋɯɿɞɧɨɽɜɪɨɩ��ɧɚɰ��ɭɧ�ɬ�ɿɦ��Ʌɟɫɿ�ɍɤɪɚʀɧɤɢ��������±
ʋ���������± ɋ����±���

�� $YDLODELOLW\� RI� UHFUHDWLRQDO� UHVRXUFHV� DQG� SK\VLFDO� DFWLYLW\� LQ� DGXOWV� �� $�9�'LH]� 5RX[�� .�5�(YHQVRQ��
$�3�0F*LQQ��>HW�DO�@����$P��-��3XEOLF�+HDOWK��± ������± 9RO������± 3�����±����

��� ,3$4�&RUH�*URXS��*XLGHOLQHV�IRU�GDWD�SURFHVVLQJ�DQG�DQDO\VLV�RI� ,3$4�VKRUW�DQG� ORQJ�IRUPV��KWWS� ZZZ��
,SDT��NL��VH �VFRULQJ��SGI�������������

6KLVKNLQD 2���%H\JXO ,�

'(7(50,1$7,21�2)�7+( /(9(/�
2) <281*�:20(1·6�$&7,9,7<

2EMHFWLYH�� 7R� GHWHUPLQH� WKH� OHYHO� RI� SK\VLFDO� DFWLYLW\� RI� \RXQJ� ZRPHQ� LQ� WKH� FLW\� RI�
.DPHQVNR\H��0DWHULDOV� DQG�PHWKRGV�� ����ZRPHQ� DJHG� ������ \HDUV�ZKR� MXVW� HQJDJHG� LQ� VSRUW�
DFWLYLWLHV� LQ�GLIIHUHQW� ILWQHVV�FOXEV�DURXQG� WKH�FLW\� ����\HDUV�ROG ± ���ZRPHQ�����\HDUV�ROG ± ���
ZRPHQ�� ��� \HDUV� ROG ± ��� ZRPHQ�� ��� \HDUV� ROG ± ��� ZRPHQ�� ��� \HDUV� ROG ± ��� ZRPHQ��
SDUWLFLSDWHG�LQ�WKH�VWXG\��7R�GHWHUPLQH�WKH�DFWLYLW\�RI�\RXQJ�ZRPHQ��ZH�DSSOLHG�WKH�PHWKRGRORJ\ ±
WKH� ,QWHUQDWLRQDO� 3K\VLFDO� $FWLYLW\� 4XHVWLRQQDLUH� �,3$4��� 7KLV� YHUVLRQ� DOORZV� FROOHFWLQJ�
LQIRUPDWLRQ�DERXW� WKH� WLPH�DQG�DPRXQW�RI�H[SHQGHG�HQHUJ\�RQ�SK\VLFDO�DFWLYLW\�RI� ORZ��PHGLXP�
DQG�KLJK�LQWHQVLW\��DV�ZHOO�DV�WKH�DFWLYLW\�LQ���VHFWLRQV��ZRUN��PRYLQJ��WUDQVSRUWDWLRQ���KRXVHKROG�
ZRUN�DQG�ZRUN�DW�VXPPHUKRXVH��DFWLYLW\�LQ�OHLVXUH��DQG�WKH�WLPH�VSHQW�VLWWLQJ��,Q�HDFK�VHFWLRQ��WKH�
SDUWLFLSDQWV�LQGLFDWHG�WKH�IUHTXHQF\�RI�SK\VLFDO�DFWLYLW\�LQ�WKH�ODVW���GD\V�DQG�WKH�GXUDWLRQ��KRXUV�
DQG�PLQXWHV���5HVXOWV��2QO\�������RI ZRPHQ�KDYH�D�KLJK�OHYHO�RI�SK\VLFDO�DFWLYLW\� ������ ± DQ�
DYHUDJH�OHYHO�DQG�PRVW�RI�WKHP�KDYH�D�ORZ�OHYHO�RI�DFWLYLW\ ± ��������$Q�DQDO\VLV�RI�WKH�OHYHO�RI�
SK\VLFDO�DFWLYLW\�LQ�WKH�DJH�DVSHFW�KDV�VKRZQ�WKH�IROORZLQJ�UHVXOWV�����\HDU�ROG�ZRPHQ�KDYH�KLJK�
OHYHO�RI�WKH�DFWLYLW\����������DQG����\HDU�ROG�ZRPHQ�KDYH�WKH�ORZHVW����������+RZHYHU��LW�VKRXOG�
EH� QRWHG� WKH� SRVLWLYH� IDFW� LV� WKDW� ���\HDU�ROG� ZRPHQ� KDYH� DOPRVW� WKH� VDPH� SHUFHQWDJH� RI� KLJK�
OHYHOV�RI�WKH�DFWLYLW\����������$QG�IURP�WKH�DJH�RI�����WKHUH�LV�D�WHQGHQF\�WRZDUGV�D�GHFUHDVH�LQ�
WKH�QXPEHU�RI�SHRSOH�ZLWK�KLJK�OHYHOV�RI�SK\VLFDO�DFWLYLW\��WKHUHE\�LQFUHDVLQJ�WKH�QXPEHU�RI�ZRPHQ�
ZLWK� ORZ� OHYHOV��7KHUH�DUH�DOVR� VLJQLILFDQW�GLIIHUHQFHV� LQ� WKH�DYHUDJH� OHYHO�RI� WKH�DFWLYLW\�� VR� IRU�
ZRPHQ�DJHG��������LW�LV��������DQG��������UHVSHFWLYHO\��DQG�IURP�WKH�DJH�RI����WKHUH�LV�D�VWHDG\�
GHFUHDVH�LQ�WKLV�LQGLFDWRU��7KH�KLJK�OHYHO�RI�WKH�DFWLYLW\�LV�DW�D�FRQVLVWHQWO\�ORZ�OHYHO�DW�DQ\�DJH��
&RQFOXVLRQV��'HWHUPLQLQJ� WKH� OHYHO� RI� SK\VLFDO� DFWLYLW\� RI� \RXQJ�ZRPHQ�XVLQJ� WKH� ,QWHUQDWLRQDO�
3K\VLFDO�$FWLYLW\�4XHVWLRQQDLUH��,3$4���LQWHUQDWLRQDO�TXHVWLRQQDLUH�RQ�SK\VLFDO�DFWLYLW\���VKRZHG�
WKDW�PRVW�UHVSRQGHQWV����������KDG�D�ORZ�OHYHO�RI�SK\VLFDO�DFWLYLW\��$OPRVW�D�WKLUG����������KDYH�
DQ�DYHUDJH� OHYHO�RI�SK\VLFDO�DFWLYLW\�DQG�RQO\�������KDYH�D�KLJK� OHYHO�� ,W� LV�HVWDEOLVKHG� WKDW� WKH�
G\QDPLFV� RI� WKH� OHYHO� RI� ZRPHQ¶V� SK\VLFDO� DFWLYLW\� LQ� WKH� DJH� DVSHFW� WHQGV� WR� GHFUHDVH�
SHUPDQHQWO\�

.H\�ZRUGV� SK\VLFDO�DFWLYLW\��\RXQJ�ZRPHQ��G\QDPLFV��DJH�DVSHFW��TXHVWLRQQDLUH��,3$4��

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


