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ǥǻǲǶǰǥǲȁǮǹȊǻǼǱǼ�ǵǲǼǾǼǰ·ȍǵǯǳǾǳǴǳǻǻȍ

ɍ�ɫɬɚɬɬɿ�ɜɢɫɜɿɬɥɟɧɨ�ɨɪɝɚɧɿɡɚɰɿɸ�ɡɚɛɟɡɩɟɱɟɧɧɹ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɧɚ�
ɨɫɧɨɜɿ�ɩɿɞɯɨɞɿɜ� ɿ�ɩɪɢɧɰɢɩɿ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ�ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ�ɜ�ɭɦɨɜɚɯ�ɩɪɨɮɿɥɶɧɨʀ�ɲɤɨɥɢ�
Ɋɟɚɥɿɡɨɜɚɧɨ� ɦɟɬɭ�� ɹɤɚ� ɩɨɥɹɝɚɽ� ɜ� ɬɟɨɪɟɬɢɱɧɨɦɭ� ɨɛʉɪɭɧɬɭɜɚɧɧɿ� ɬɚ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ�
ɩɿɞɬɜɟɪɞɠɟɧɧɿ� ɞɨɰɿɥɶɧɨɫɬɿ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɿɞɯɨɞɿɜ� ɿ� ɩɪɢɧɰɢɩɿɜ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ�
ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ� ɞɥɹ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɜ�
ɭɦɨɜɚɯ�ɩɪɨɮɿɥɶɧɨʀ�ɲɤɨɥɢ��ȼɢɤɨɪɢɫɬɚɧɨ�ɦɟɬɨɞɢ�ɞɨɫɥɿɞɠɟɧɧɹ��ɬɟɨɪɟɬɢɱɧɿ�± ɚɧɚɥɿɡ��ɫɢɧɬɟɡ��
ɭɡɚɝɚɥɶɧɟɧɧɹ� ɧɚɭɤɨɜɢɯ� ɥɿɬɟɪɚɬɭɪɧɢɯ� ɞɠɟɪɟɥ� ɟɦɩɿɪɢɱɧɿ� ± ɚɧɤɟɬɭɜɚɧɧɹ� ɩɪɚɤɬɢɤɭɸɱɢɯ�
ɜɱɢɬɟɥɿɜ� ɬɚ� ɦɚɣɛɭɬɧɿɯ� ɜɱɢɬɟɥɿɜ� ɦɚɬɟɦɚɬɢɤɢ� ɜ� ɭɦɨɜɚɯ� ɩɪɨɯɨɞɠɟɧɧɹ� ɦɚɝɿɫɬɟɪɫɶɤɨʀ�
ɩɪɚɤɬɢɤɢ�ɭ�ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ� ± ɞɥɹ� ɜɢɡɧɚɱɟɧɧɹ�ɞɢɞɚɤɬɢɱɧɨʀ� ɜɿɞɩɨɜɿɞɧɨɫɬɿ�ɬɚ�ɩɪɨɮɟɫɿɣɧɨʀ�
ɝɨɬɨɜɧɨɫɬɿ� ɞɨ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɿɞɯɨɞɿɜ� ɿ� ɩɪɢɧɰɢɩɿɜ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ�
ɭɱɚɫɧɢɤɿɜ� ɩɟɞɚɝɨɝɿɱɧɨɝɨ� ɩɪɨɰɟɫɭ�� Ɍɟɨɪɟɬɢɱɧɨ� ɨɛʉɪɭɧɬɨɜɚɧɨ� ɬɚ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�
ɩɟɪɟɜɿɪɟɧɨ� ɞɨɰɿɥɶɧɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɿɞɯɨɞɿɜ� ɿ� ɩɪɢɧɰɢɩɿɜ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ�
ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ� ɞɥɹ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɜ� ɭɦɨɜɚɯ�
ɩɪɨɮɿɥɶɧɨʀ� ɲɤɨɥɢ�� ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɜɢɡɧɚɱɟɧɢɯ� ɩɿɞɯɨɞɿɜ� ɿ� ɩɪɢɧɰɢɩɿɜ� ɫɩɪɢɹɽ�
ɮɨɪɦɭɜɚɧɧɸ� ɩɪɨɮɟɫɿɣɧɨʀ� ɝɨɬɨɜɧɨɫɬɿ� ɞɨ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ� ɭɱɚɫɧɢɤɿɜ�
ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɜ�ɭɦɨɜɚɯ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɭ�ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɬɟɯɧɨɥɨɝɿɡɚɰɿɹ��ɨɫɜɿɬɧɿɣ�ɩɪɨɰɟɫ��ɩɪɨɮɿɥɶɧɚ�ɲɤɨɥɚ��ɩɿɞɯɨɞɢ�ɿ�ɩɪɢɧɰɢɩɢ�
ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ�� ɩɪɨɮɟɫɿɣɧɚ� ɝɨɬɨɜɧɿɫɬɶ�� ɩɪɚɤɬɢɤɭɸɱɿ� ɜɱɢɬɟɥɿ��
ɦɚɣɛɭɬɧɿ�ɜɱɢɬɟɥɿ�ɦɚɬɟɦɚɬɢɤɢ��

ɉɨɫɬɚɧɨɜɤɚ� ɩɪɨɛɥɟɦɢ�� ȼ� ɭɦɨɜɚɯ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɬɚ� ɿɧɮɨɪɦɚɬɢɡɚɰɿʀ� ɚɤɬɭɚɥɿɡɭɽɬɶɫɹ� ɨɫɜɿɬɧɶɨ�
ɩɟɞɚɝɨɝɿɱɧɚ� ɩɪɨɛɥɟɦɚ� ɪɚɰɿɨɧɚɥɶɧɨɝɨ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɬɚ� ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɭɱɚɫɧɢɤɿɜ�
ɩɟɞɚɝɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɭ�ɡɚɤɥɚɞɚɯ�ɫɟɪɟɞɧɶɨʀ�ɨɫɜɿɬɢ� ɨɫɨɛɥɢɜɨʀ�ɭɜɚɝɢ�ɬɚ�ɟɮɟɤɬɢɜɧɨɝɨ�ɜɢɪɿɲɟɧɧɹ�ɩɪɨɛɥɟɦɚ�
ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ�ɭɱɚɫɧɢɤɿɜ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɩɨɬɪɟɛɭɽ�ɭ�ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ�

ɉɪɨɛɥɟɦɚ�ɟɮɟɤɬɢɜɧɨʀ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɨɫɜɿɬɧɿɯ�ɩɪɨɰɟɫɿɜ�ɪɨɡɝɥɹɞɚɽɬɶɫɹ�ɫɭɱɚɫɧɢɦɢ�ɧɚɭɤɨɜɰɹɦɢ�ɱɟɪɟɡ�
ɩɪɢɡɦɭ� ɫɩɪɢɣɧɹɬɬɹ� ɿ� ɡɚɫɜɨɽɧɧɹ� ɣɨɝɨ� ɭɱɚɫɧɢɤɚɦɢ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ�� ɚ� ɬɚɤɨɠ� ɤɨɧɰɟɧɬɪɚɰɿʀ� ɭɜɚɝɢ��
ɜɢɧɢɤɧɟɧɧɹ� ɫɬɨɦɥɟɧɧɹ� ɬɚ� ɩɨɪɭɲɟɧɶ� ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ� ɚɞɚɩɬɚɰɿɣɧɢɯ� ɡɞɚɬɧɨɫɬɟɣ� ɞɨ� ɞɢɞɚɤɬɢɱɧɨɝɨ�
ɧɚɜɚɧɬɚɠɟɧɧɹ�� ɹɤ� ɧɚɫɥɿɞɨɤ� ɜɢɧɢɤɧɟɧɧɹ� ɩɨɪɭɲɟɧɶ ɪɨɫɬɭ� ɿ� ɪɨɡɜɢɬɤɭ�� ɨɬɠɟ� ɫɬɜɨɪɟɧɧɹ� ɿ� ɫɢɫɬɟɦɧɨɝɨ�
ɡɚɛɟɡɩɟɱɟɧɧɹ�ɝɿɝɿɽɧɿɱɧɢɯ�ɭɦɨɜ�ɧɚ�ɨɫɧɨɜɿ�ɩɿɞɯɨɞɿɜ�ɿ�ɩɪɢɧɰɢɩɿ�ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ�ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ�

Ⱥɧɚɥɿɡ�ɨɫɬɚɧɧɿɯ�ɞɨɫɥɿɞɠɟɧɶ�ɿ�ɩɭɛɥɿɤɚɰɿɣ�
Ɉɛ¶ɽɤɬɚɦɢ ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɜ� ɨɫɜɿɬɧɿɣ� ɞɿɹɥɶɧɨɫɬɿ� ɦɨɠɭɬɶ� ɛɭɬɢ� ɰɿɥɿ�� ɡɦɿɫɬ�� ɨɪɝɚɧɿɡɚɰɿɣɧɿ� ɫɩɨɫɨɛɢ�

ɫɩɪɢɣɧɹɬɬɹ��ɩɟɪɟɪɨɛɤɢ�ɬɚ�ɩɨɞɚɧɧɹ�ɿɧɮɨɪɦɚɰɿʀ��ɮɨɪɦɢ�ɜɡɚɽɦɨɞɿʀ�ɫɭɛ¶ɽɤɬɿɜ�ɨɫɜɿɬɧɶɨʀ�ɞɿɹɥɶɧɨɫɬɿ��ɩɪɨɰɟɞɭɪɢ�
ʀɯ�ɨɫɨɛɢɫɬɿɫɧɨ�ɩɪɨɮɟɫɿɣɧɨʀ�ɩɨɜɟɞɿɧɤɢ��ɫɚɦɨɪɨɡɜɢɬɤɭ�ɬɚ�ɬɜɨɪɱɨɝɨ�ɪɨɡɜɢɬɤɭ��

ɉɪɨɞɭɤɬɚɦɢ ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɦɨɠɭɬɶ�ɛɭɬɢ�ɨɫɨɛɢɫɬɿɫɧɿ�ɫɨɰɿɚɥɶɧɨ�ɬɚ�ɩɪɨɮɟɫɿɣɧɨ�
ɡɧɚɱɭɳɿ� ɚɥɝɨɪɢɬɦɢ� ɿ� ɫɬɟɪɟɨɬɢɩɢ� ɩɨɜɟɞɿɧɤɢ� ɭɱɚɫɧɢɤɿɜ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ�� ɦɿɪɨɸ� ɞɨɰɿɥɶɧɨɫɬɿ� ɣ�
ɟɮɟɤɬɢɜɧɨɫɬɿ�ɹɤɢɯ�ɫɥɭɠɢɬɶ�ɭɫɩɿɲɧɿɫɬɶ�ɿ�ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ�ɜɢɩɭɫɤɧɢɤɿɜ�ɨɫɜɿɬɧɿɯ�ɭɫɬɚɧɨɜ�>�@�

Ɂɚ�ɜɢɡɧɚɱɟɧɧɹɦ�ȱ��Ɂɹɡɸɧɚ�������ɪ����ɩɟɞɚɝɨɝɿɱɧɿ�ɬɟɯɧɨɥɨɝɿʀ�ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɜɿɞ�ɜɢɪɨɛɧɢɱɢɯ��ɛɿɨɥɨɝɿɱɧɢɯ�
ɧɚɜɿɬɶ� ɿɧɮɨɪɦɚɰɿɣɧɢɯ�� ʀɯɧɹ� ɫɩɟɰɢɮɿɤɚ� ɜɢɹɜɥɹɽɬɶɫɹ� ɧɚɹɜɧɿɫɬɸ� ɜɢɯɨɜɧɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɿ� ɜ� ɧɟɨɛɯɿɞɧɨɫɬɿ�
ɜɪɚɯɭɜɚɧɧɹ�ɮɿɥɨɫɨɮɫɶɤɨɝɨ��ɩɫɢɯɨɥɨɝɿɱɧɨɝɨ��ɦɟɞɢɱɧɨɝɨ��ɟɤɨɥɨɝɿɱɧɨɝɨ�ɣ�ɿɧɲɢɯ�ɚɫɩɟɤɬɿɜ�ɩɪɨɛɥɟɦɢ��

Ɍɟɯɧɨɥɨɝɿɹ� ɧɚɜɱɚɧɧɹ� ± ɩɨɧɹɬɬɹ� ɛɥɢɡɶɤɟ�� ɚɥɟ� ɧɟ� ɬɨɬɨɠɧɟ� ɩɟɞɚɝɨɝɿɱɧɿɣ� ɬɟɯɧɨɥɨɝɿʀ�� ɨɫɤɿɥɶɤɢ� ɜɨɧɨ�
ɜɿɞɨɛɪɚɠɚɽ� ɲɥɹɯ� ɨɫɜɨɽɧɧɹ� ɤɨɧɤɪɟɬɧɨɝɨ� ɧɚɜɱɚɥɶɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɜ� ɦɟɠɚɯ� ɩɟɜɧɨɝɨ� ɩɪɟɞɦɟɬɭ�� ɧɚɜɱɚɥɶɧɨʀ�
ɞɢɫɰɢɩɥɿɧɢ�� ɬɟɦɢ�� ɩɢɬɚɧɧɹ� ɿ� ɜ� ɦɟɠɚɯ� ɨɛɪɚɧɨʀ� ɬɟɯɧɨɥɨɝɿʀ�� Ɍɟɯɧɨɥɨɝɿʀ� ɧɚɜɱɚɧɧɹ� ɜɚɪɿɚɬɢɜɧɿ� ɿ� ɦɨɠɭɬɶ�
ɧɚɡɢɜɚɬɢɫɶ� ɞɢɞɚɤɬɢɱɧɢɦɢ�� ɉɟɞɚɝɨɝɿɱɧɿ� ɬɟɯɧɨɥɨɝɿʀ�� ɹɤɿ� ɧɚɞɚɸɬɶ� ɧɚɜɱɚɥɶɧɨɦɭ� ɩɪɨɰɟɫɭ� ɞɿɚɥɨɝɿɱɧɨɝɨ�
ɯɚɪɚɤɬɟɪɭ��ɧɚɥɟɠɚɬɶ ɞɨ�ɤɥɚɫɭ�ɿɧɬɟɪɚɤɬɢɜɧɢɯ�

Ⱦɿɹɥɶɧɿɫɬɶ� ɩɟɞɚɝɨɝɿɜ�ɧɨɜɚɬɨɪɿɜ� ɫɬɜɟɪɞɠɭɽ� ɬɟɧɞɟɧɰɿɸ� ɞɨ� ɿɧɬɟɝɪɚɰɿʀ� ɡɚɫɨɛɿɜ�� ɦɟɬɨɞɿɜ� ɿ� ɦɢɫɬɟɰɬɜɚ�
ɜɢɤɥɚɞɚɧɧɹ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɩɟɪɫɨɧɿɮɿɤɨɜɚɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ�� ɹɤɿ� ɜɚɠɤɨ�� ɚ� ɬɨ� ɣ� ɧɟɦɨɠɥɢɜɨ� ɬɢɪɚɠɭɜɚɬɢ��

��Ɋɭɞɢɤ�Ⱥ�ȼ���ȼɨɫɤɨɛɨɣɧɿɤɨɜɚ�Ƚ��Ʌ�������



ǿȁȅǮǿǻǥ�ǽǾǼǯǹǳǺǶ�ǵǲǼǾǼǰ·ȍ�ȀǮ�ǵǲǼǾǼǰǼǱǼ�ǿǽǼǿǼǯȁ�ǴǶȀȀȍ�
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Ɂɚɞɚɱɿ� ɜɿɞɨɤɪɟɦɥɟɧɧɹ�ɩɟɞɚɝɨɝɚ�ɬɟɯɧɨɥɨɝɚ� ɜɿɞ�ɩɪɨɞɭɤɬɭ�ɣɨɝɨ� ɬɜɨɪɱɨɫɬɿ� �ɬɟɯɧɨɥɨɝɿʀ� ɧɚɜɱɚɧɧɹ�� ɿ� ɩɟɪɟɧɨɫɭ�
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ɹɤɨɝɨ�ɜɢɡɧɚɱɚɽɬɶɫɹ�ɜ�ɨɫɧɨɜɧɨɦɭ�ɧɚɭɤɨɜɨ�ɬɟɯɧɿɱɧɢɦ�ɩɪɨɝɪɟɫɨɦ�ɬɚ�ɬɟɯɧɨɥɨɝɿɡɚɰɿɽɸ�ɫɭɫɩɿɥɶɫɬɜɚ�� ȱ� Ɂɹɡɸɧ�
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ɫɢɫɬɟɦɧɨʀ� ɨɪɝɚɧɿɡɚɰɿʀ� ɨɫɜɿɬɧɶɨʀ� ɞɿɹɥɶɧɨɫɬɿ� ɜ� ɪɿɡɧɢɯ� ɫɮɟɪɚɯ� ɡɧɚɧɧɹ�� ɤɭɥɶɬɭɪɢ�� ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɫɜɿɬɭ��
ɦɢɫɥɟɧɧɹ�� ɳɨ� ɡɭɦɨɜɥɸɸɬɶɫɹ� ɪɟɮɥɟɤɫɿɽɸ�� ɫɬɚɧɞɚɪɬɢɡɚɰɿɽɸ�� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ�
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ɟɮɟɤɬɢɜɧɨɫɬɿ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɭ� ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ�� ɡɨɪɨɜɨʀ� ɭɜɚɝɢ�� ɤɨɧɰɟɧɬɪɚɰɿʀ� ɭɜɚɝɢ��
ɡɚɫɜɨɽɧɧɹ� ɧɚɜɱɚɥɶɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɬɚ� ɜɢɧɢɤɧɟɧɧɹ� ɫɬɨɦɥɟɧɧɹ�� ɜɿɞɩɨɜɿɞɧɨɫɬɿ� ɱɚɫɨɜɢɯ� ɝɿɝɿɽɧɿɱɧɢɯ� ɧɨɪɦ�
ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ�ɫɭɩɪɨɜɨɞɭ�

Ɇɢ� ɮɨɤɭɫɭɽɦɨ� ɭɜɚɝɭ� ɧɚ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɦɭ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɿ� ɭɱɚɫɧɢɤɿɜ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɭ�
ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ�ɜ�ɭɦɨɜɚɯ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɬɚ�ɿɧɮɨɪɦɚɬɢɡɚɰɿʀ�

ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ� ɞɨɫɜɿɞ� ɨɪɝɚɧɿɡɚɰɿʀ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɩɪɨɰɟɫɭ� ɜɚɥɶɞɨɪɮɫɶɤɢɯ� ɲɤɿɥ�� ɩɪɨɟɤɬɭɜɚɧɧɹ�
ɩɟɪɟɞɛɚɱɚɽ� ɧɟ� ɛɿɥɶɲɟ� ɨɞɧɿɽʀ� ɚɤɚɞɟɦɿɱɧɨʀ� ɝɨɞɢɧɢ� ɧɚɜɱɚɥɶɧɢɯ� ɩɪɟɞɦɟɬɿɜ� ɜɢɜɱɟɧɧɹ� ɬɨɱɧɢɯ� ɧɚɭɤ� ɜ� ɞɟɧɶ��
ɜɿɞɩɨɜɿɞɧɨ����ɯɜ ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ�ɫɭɩɪɨɜɨɞɭ��ɧɟ�ɩɨɪɭɲɭɸɱɢ�ɝɿɝɿɽɧɿɱɧɿ�ɧɨɪɦɢ�ɭ�ɩɨɱɚɬɤɨɜɿɣ�
ɲɤɨɥɿ�� ɇɟ� ɛɿɥɶɲɟ� ɞɜɨɯ� ɚɤɚɞɟɦɿɱɧɢɯ� ɝɨɞɢɧ� ��� ɯɜ�� ɭ� ɫɟɪɟɞɧɿɣ� ɲɤɨɥɿ�� ɳɨ� ɩɟɪɟɞɛɚɱɚɽ� ɡɚɫɬɨɫɭɜɚɧɧɹ�
ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ� ɫɭɩɪɨɜɨɞɭ�� ɧɟ� ɩɟɪɟɜɢɳɭɸɱɢ� ɡɚɝɚɥɶɧɭ� ɧɨɪɦɭ� ��� ɯɜ�� Ⱦɨɫɜɿɞ� ɜɚɥɶɞɨɪɮɫɶɤɨʀ� ɩɟɞɚɝɨɝɿɤɢ�
ɞɨɜɨɞɢɬɶ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ� ɬɜɨɪɱɢɯ� ɡɚɜɞɚɧɶ�� ɚ� ɧɟ� ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ� ɜɢɤɨɧɚɧɧɹ�
ɞɨɦɚɲɧɿɯ� ɡɚɜɞɚɧɶ�� ɬɢɦ� ɛɿɥɶɲɟ�� ɡ� ɧɟ� ɤɨɧɬɪɨɥɶɨɜɚɧɢɦ� ɡɚɫɬɨɫɭɜɚɧɧɹɦ� ɦɭɥɶɬɢɦɟɞɿɚ� ɜ� ɞɨɦɚɲɧɿɯ� ɭɦɨɜɚɯ��



ǰǥǿǻǶǸ�Ɋ�����ȀǼǺ�ǥǥ

���

ɩɪɨɜɨɤɭɜɚɧɧɹ� ɿɧɬɟɪɧɟɬ�ɡɚɥɟɠɧɨɫɬɿ� ɬɚ� ɚɞɢɬɢɜɧɨɝɨ� ɫɬɚɜɥɟɧɧɹ� ɞɨ� ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɿ� ɧɟ�
ɫɩɪɢɣɧɹɬɬɹ� ɧɚɜɱɚɥɶɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɡɚ� ɭɦɨɜɢ� ɩɨɪɭɲɟɧɧɹ� ɝɿɝɿɽɧɿɱɧɢɯ� ɧɨɪɦ� ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ� ɫɭɩɪɨɜɨɞɭ�
ɭɩɪɨɞɨɜɠ�ɧɚɜɱɚɥɶɧɨɝɨ�ɬɢɠɧɹ��

Ɂɚɫɬɨɫɭɜɚɧɧɹ� ɩɪɢɧɰɢɩɿɜ� ɜɚɥɶɞɨɪɮɫɶɤɨʀ� ɩɟɞɚɝɨɝɿɤɢ� ɭ� ɩɪɨɟɤɬɭɜɚɧɧɿ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɩɪɨɰɟɫɭ� ɬɚ
ɟɮɟɤɬɢɜɧɨʀ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɡ� ɨɛʉɪɭɧɬɨɜɚɧɢɦ� ɦɭɥɶɬɢɦɟɞɿɣɧɢɦ� ɫɭɩɪɨɜɨɞɨɦ� ɭɧɟɦɨɠɥɢɜɥɸɽ� ɜɢɧɢɤɧɟɧɧɹ�
ɩɨɪɭɲɟɧɶ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹ� ɭɱɚɫɧɢɤɿɜ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɭ� ɩɪɨɮɿɥɶɧɿɣ� ɲɤɨɥɿ� ɜ� ɭɦɨɜɚɯ�
ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�

ɇɚ� ɧɚɲɭ� ɞɭɦɤɭ� ɞɨɫɜɿɞ� ɩɪɨɟɤɬɭɜɚɧɧɹ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɜɚɥɶɞɨɪɮɫɶɤɢɯ�ɲɤɿɥ� ɽ� ɧɟɨɛɯɿɞɧɢɦ� ɞɥɹ�
ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ� ɭɱɚɫɧɢɤɿɜ� ɨɫɜɿɬɧɶɨɝɨ� ɩɪɨɰɟɫɭ� ɭ� ɩɪɨɮɿɥɶɧɿɣ� ɲɤɨɥɿ� ɜ� ɭɦɨɜɚɯ�
ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɬɚ�ɿɧɮɨɪɦɚɬɢɡɚɰɿʀ�

Ⱦɢɞɚɤɬɢɱɧɟ� ɧɚɜɚɧɬɚɠɟɧɧɹ� ɿ� ɬɟɯɧɿɱɧɢɣ� ɫɭɩɪɨɜɿɞ� ɩɨɜɢɧɧɿ� ɛɭɬɢ� ɩɪɢɪɨɞɨ� ɜɿɞɩɨɜɿɞɧɢɦɢ� ɜɿɤɨɜɨɦɭ�
ɩɫɢɯɨ�ɮɿɡɿɨɥɨɝɿɱɧɨɦɭ� ɪɨɡɜɢɬɤɭ� ɲɤɨɥɹɪɿɜ�� ɧɚɨɱɧɿ� ɡɚɫɨɛɢ� ɩɫɢɯɨ�ɮɿɡɿɨɥɨɝɿɱɧɨ� ɿ� ɝɿɝɿɽɧɿɱɧɨ� ɩɪɢɣɧɹɬɧɢɦɢ��
ɡɨɤɪɟɦɚ�ɦɭɥɶɬɢɦɟɞɿɣɧɢɣ�ɫɭɩɪɨɜɿɞ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ�ɜɿɞɩɨɜɿɞɧɨ�ɞɨ�ɝɿɝɿɽɧɿɱɧɢɯ�ɧɨɪɦɚɬɢɜɿɜ�

ɉɪɨɟɤɬɭɜɚɧɧɹ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɩɪɨɰɟɫɭ� ɜɢɜɱɟɧɧɹ� ɦɚɬɟɦɚɬɢɤɢ� ɭ� ɩɪɨɮɿɥɶɧɿɣ� ɲɤɨɥɿ�
ɩɨɬɪɟɛɭɽ�� ɩɟɪɲ� ɡɚ� ɜɫɟ� ɱɿɬɤɨɝɨ� ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ� ɧɚ� ɜɟɫɶ� ɧɚɜɱɚɥɶɧɢɣ� ɬɢɠɞɟɧɶ�� ɩɥɚɧɭɜɚɧɧɹ� ɭɪɨɤɿɜ� ɡ�
ɿɧɬɟɝɪɨɜɚɧɢɦ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɩɟɞɚɝɨɝɿɱɧɢɯ� ɬɚ� ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ± ɩɪɨɟɤɬɭɜɚɧɧɹ�
ɫɬɪɭɤɬɭɪɢ� ɭɪɨɤɭ�� ɫɰɟɧɚɪɿɸ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɿɧɬɟɪɚɤɬɢɜɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ�� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ�
ɫɭɩɪɨɜɨɞɭ� ɜ� ɱɚɫɿ� ɬɚ� ɩɨɱɟɪɝɨɜɟ� ɜɜɟɞɟɧɧɹ� ɟɜɪɢɫɬɢɱɧɢɯ� ɬɜɨɪɱɢɯ� ɡɚɜɞɚɧɶ� ɡ� ɟɥɟɦɟɧɬɚɦɢ� ɦɨɧɿɬɨɪɢɧɝɭ�
ɜɢɪɿɲɟɧɧɹ� ɬɚ� ɜɢɹɜɥɟɧɧɹ� ɨɡɧɚɤ� ɜɬɨɦɢ�� ɜɚɥɟɨɥɨɝɿɱɧɢɯ� ɝɿɦɧɚɫɬɢɤ�� ɜɟɞɟɧɧɹ� ɦɨɧɿɬɨɪɢɧɝɭ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ�
ɡɞɨɪɨɜ¶ɹ�ɭɱɚɫɧɢɤɿɜ�ɩɟɞɚɝɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ��ɦɨɠɥɢɜɨ�ɡɚ�ɮɨɪɦɨɸ�ɳɨɞɟɧɧɢɤɚ�ɡɞɨɪɨɜ¶ɹ��

ɇɚɦɢ�ɩɪɨɜɟɞɟɧɨ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ�ɞɨɫɥɿɞɠɟɧɧɹ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɩɪɚɤɬɢɤɭɸɱɢɦɢ�ɜɱɢɬɟɥɹɦɢ�ɦɚɬɟɦɚɬɢɤɢ
ɬɚ�ɦɚɝɿɫɬɪɚɧɬɚɦɢ�ɞɪɭɝɨɝɨ� ɪɨɤɭ�ɧɚɜɱɚɧɧɹ� ɭ� ɩɪɨɰɟɫɿ� ɩɪɨɯɨɞɠɟɧɧɹ� ɜɢɪɨɛɧɢɱɨʀ� ɩɪɚɤɬɢɤɢ� ɩɿɞɯɨɞɿɜ� ɿ� ɩɪɢɧ�
ɰɢɩɿɜ�ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ�ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ ɜ�ɭɦɨɜɚɯ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɭ�ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ�

ȼɢɤɨɪɢɫɬɚɧɨ� ɮɨɪɦɭ� ɤɜɚɥɿɦɟɬɪɢɱɧɨʀ� ɚɧɤɟɬɢ� �ɚɜɬɨɪɫɶɤɢɣ� ɞɨɪɨɛɨɤ�� ɨɰɿɧɤɢ� ɫɚɦɨɩɨɱɭɬɬɹ�
ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹ� ɭɩɪɨɞɨɜɠ� ɧɚɜɱɚɥɶɧɨɝɨ� ɬɢɠɧɹ� �ɤɜɚɥɿɦɟɬɪɢɱɧɚ� ɚɧɤɟɬɚ� �ɄȺ�� �� ± ɡɚ� �� ɛɚɥɶɧɨɸ�
ɲɤɚɥɨɸ���ɨɰɿɧɤɢ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɨɛɪɚɧɨʀ�ɩɟɞɚɝɨɝɿɱɧɨʀ�ɬɟɯɧɨɥɨɝɿʀ��ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ�ɫɭɩɪɨɜɨɞɭ�
�ɤɜɚɥɿɦɟɬɪɢɱɧɚ� ɚɧɤɟɬɚ� �ɄȺ�� ��� ɫɟɪɟɞɧɿɣ� ɛɚɥ�� ɧɚ� ɡɚɤɿɧɱɟɧɧɹ� ɤɨɠɧɨɝɨ� ɭɪɨɤɭ� ɦɚɬɟɦɚɬɢɤɢ�� ɟɮɟɤɬɢɜɧɨɫɬɿ�
ɭɪɨɤɭ� ɡ� ɿɧɬɟɝɪɨɜɚɧɢɦ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɩɟɞɚɝɨɝɿɱɧɨʀ� ɬɚ� ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� �ɤɜɚɥɿɦɟɬɪɢɱɧɚ� ɚɧɤɟɬɚ�
�ɄȺ�����ɫɟɪɟɞɧɿɣ�ɛɚɥ��

Ɉɛɪɨɛɤɚ� ɪɟɡɭɥɶɬɚɬɿɜ� ɞɨɫɥɿɞɠɟɧɧɹ� ɧɚɞɚɥɚ� ɦɨɠɥɢɜɿɫɬɶ� ɩɨɪɿɜɧɹɧɧɹ� ɞɚɧɢɯ� ɤɨɧɫɬɚɬɭɜɚɥɶɧɨɝɨ� ɟɬɚɩɭ�
ɟɤɫɩɟɪɢɦɟɧɬɭ��ɹɤɿ�ɧɚɜɟɞɟɧɨ�ɭ�ɬɚɛɥ����

ȀȎȏșȖȤȭ��

ǾȓȕȡșȪȠȎȠȖ�ȎțȘȓȠȡȐȎțțȭ�ȘȜțȟȠȎȠȡȐȎșȪțȜȑȜ�ȓȠȎȝȡ�ȓȘȟȝȓȞȖȚȓțȠȡ

Ɉɰɿɧɤɚ�
ɡɚ�ɤɜɚɥɿɦɟɬɪɢɱɧɨɸ�ɚɧɤɟɬɨɸ

ɄȽ� ɄȽ� ȿȽ� ȿȽ�

Ȼɚɥ�ɄȺ�� ���� �� �� �����
Ȼɚɥ�ɄȺ�� �� �� �� ��
Ȼɚɥ�ɄȺ�� �� �� �� ��

ɉɪɢɦɿɬɤɚ� ɄȽ�� ± ɤɨɧɬɪɨɥɶɧɚ� ɝɪɭɩɚ� ± ɦɚɣɛɭɬɧɿ� ɜɱɢɬɟɥɿ�ɦɚɬɟɦɚɬɢɤɢ� ɄȽ�� ± ɤɨɧɬɪɨɥɶɧɚ� ɝɪɭɩɚ� ±
ɩɪɚɤɬɢɤɭɸɱɿ�ɜɱɢɬɟɥɿ�ɦɚɬɟɦɚɬɢɤɢ� ȿȽ��± ɤɨɧɬɪɨɥɶɧɚ�ɝɪɭɩɚ�± ɦɚɣɛɭɬɧɿ�ɜɱɢɬɟɥɿ�ɦɚɬɟɦɚɬɢɤɢ��ɹɤɿ�ɩɪɚɰɸɜɚɥɢ�
ɡɚ�ɪɨɡɪɨɛɥɟɧɢɦɢ�ɩɪɨɟɤɬɚɦɢ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɞɢɞɚɤɬɢɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɜɿɞɩɨɜɿɞɧɨ�ɝɿɝɿɽɧɿɱɧɨɝɨ�ɧɨɪɦɭɜɚɧɧɹ�ɬɚ�
ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɜɚɥɟɨɥɨɝɿɱɧɨɝɨ� ɦɨɧɿɬɨɪɢɧɝɭ� ɄȽ�� ± ɤɨɧɬɪɨɥɶɧɚ� ɝɪɭɩɚ� ± ɩɪɚɤɬɢɤɭɸɱɿ� ɜɱɢɬɟɥɿ�
ɦɚɬɟɦɚɬɢɤɢ��ɹɤɿ�ɩɪɚɰɸɜɚɥɢ�ɡɚ�ɪɨɡɪɨɛɥɟɧɢɦɢ�ɩɪɨɟɤɬɚɦɢ�ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɞɢɞɚɤɬɢɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɜɿɞɩɨɜɿɞɧɨ�
ɝɿɝɿɽɧɿɱɧɨɝɨ�ɧɨɪɦɭɜɚɧɧɹ�ɬɚ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɜɚɥɟɨɥɨɝɿɱɧɨɝɨ�ɦɨɧɿɬɨɪɢɧɝɭ�

ȼɢɫɧɨɜɤɢ� Ʉɨɦɩɥɟɤɫɧɟ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɟɞɚɝɨɝɿɱɧɢɯ� ɬɚ� ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ� ɩɨɬɪɟɛɭɽ�
ɟɮɟɤɬɢɜɧɨɝɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɡɚɫɨɛɿɜ� ɿɧɧɨɜɚɰɿɣɧɨɝɨ� ɬɟɯɧɿɱɧɨɝɨ� ɫɭɩɪɨɜɨɞɭ� ɭ� ɩɪɨɮɿɥɶɧɿɣ� ɲɤɨɥɿ� ɡ�
ɭɪɚɯɭɜɚɧɧɹɦ� ɜɿɤɨɜɢɯ� ɩɫɢɯɨɮɿɡɿɨɥɨɝɿɱɧɢɯ� ɨɫɨɛɥɢɜɨɫɬɟɣ� ɪɨɡɜɢɬɤɭ� ɭɱɚɫɧɢɤɿɜ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɩɪɨɰɟɫɭ��
ɞɨɬɪɢɦɚɧɧɹ�ɝɿɝɿɽɧɿɱɧɢɯ�ɭɦɨɜ�ɞɢɞɚɤɬɢɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɬɚ�ɧɟ�ɩɨɪɭɲɟɧɧɹ�ɩɪɢɪɨɞɨɜɿɞɩɨɜɿɞɧɨɫɬɿ�ɚɞɚɩɬɚɰɿɣɧɢɯ�
ɦɨɠɥɢɜɨɫɬɟɣ�ɣɨɝɨ�ɭɱɚɫɧɢɤɿɜ�ɞɨ�ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ�ɧɚɜɚɧɬɚɠɟɧɧɹ�

Ɂɚ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɩɪɨɜɟɞɟɧɨɝɨ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɞɨɫɥɿɞɠɟɧɧɹ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɩɪɚɤɬɢɤɭɸɱɢɦɢ�
ɜɱɢɬɟɥɹɦɢ� ɦɚɬɟɦɚɬɢɤɢ� ɬɚ� ɦɚɣɛɭɬɧɿɦɢ� ɜɱɢɬɟɥɹɦɢ� ɦɚɝɿɫɬɪɚɧɬɚɦɢ� ɞɪɭɝɨɝɨ� ɪɨɤɭ� ɧɚɜɱɚɧɧɹ� ɭ� ɩɪɨɰɟɫɿ�
ɩɪɨɯɨɞɠɟɧɧɹ� ɜɢɪɨɛɧɢɱɨʀ� ɩɪɚɤɬɢɤɢ� ɩɿɞɯɨɞɿɜ� ɿ� ɩɪɢɧɰɢɩɿɜ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ ɜ� ɭɦɨɜɚɯ�
ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɭ�ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ�ɜɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɨɰɿɧɤɚ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɡɚɫɬɨɫɭɜɚɧɧɹ�
ɨɛɪɚɧɨʀ� ɩɟɞɚɝɨɝɿɱɧɨʀ� ɬɟɯɧɨɥɨɝɿʀ�� ɦɭɥɶɬɢɦɟɞɿɣɧɨɝɨ� ɫɭɩɪɨɜɨɞɭ�� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɭɪɨɤɭ� ɡ� ɿɧɬɟɝɪɨɜɚɧɢɦ�
ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɩɟɞɚɝɨɝɿɱɧɨʀ� ɬɚ� ɿɧɮɨɪɦɚɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɣ�� ɨɰɿɧɤɚ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɫɬɚɧɭ� ɡɞɨɪɨɜ¶ɹ� ɡɚ�
ɪɟɡɭɥɶɬɚɬɚɦɢ� ɦɨɧɿɬɨɪɢɧɝɭ� ɭɩɪɨɞɨɜɠ� ɧɚɜɱɚɥɶɧɨɝɨ� ɬɢɠɧɹ� ɛɭɥɢ� ɜɢɳɢɦɢ� ɜ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɝɪɭɩɚɯ�



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

���

ɜɱɢɬɟɥɿɜ�� ɹɤɿ� ɩɪɚɰɸɜɚɥɢ� ɡɚ� ɪɨɡɪɨɛɥɟɧɢɦɢ� ɩɪɨɟɤɬɚɦɢ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ� ɞɢɞɚɤɬɢɱɧɨɝɨ� ɩɪɨɰɟɫɭ� ɜɿɞɩɨɜɿɞɧɨ�
ɝɿɝɿɽɧɿɱɧɨɝɨ�ɧɨɪɦɭɜɚɧɧɹ�ɬɚ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɜɚɥɟɨɥɨɝɿɱɧɨɝɨ�ɦɨɧɿɬɨɪɢɧɝɭ�

ɉɟɪɫɩɟɤɬɢɜɚɦɢ� ɩɨɞɚɥɶɲɢɯ� ɞɨɫɥɿɞɠɟɧɶ ɭ� ɞɚɧɨɦɭ� ɧɚɩɪɹɦɿ� ɽ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ� ɞɨɫɥɿɞɠɟɧɧɹ�
ɮɨɪɦɭɜɚɧɧɹ� ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ� ɿɧɞɢɜɿɞɭɚɥɶɧɨɝɨ� ɡɞɨɪɨɜ¶ɹɡɛɟɪɟɠɟɧɧɹ� ɭɱɚɫɧɢɤɿɜ� ɜ� ɭɦɨɜɚɯ� ɬɟɯɧɨɥɨɝɿɡɚɰɿʀ�
ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɭ�ɩɪɨɮɿɥɶɧɿɣ�ɲɤɨɥɿ�

ǰȖȘȜȞȖȟȠȎțȳ�ȒȔȓȞȓșȎ

�� ȼɟɪɛɢɰɶɤɢɣ�ȼ��Ɍɟɯɧɨɥɨɝɿɡɚɰɿɹ�ɨɫɜɿɬɧɶɨɝɨ�ɩɪɨɰɟɫɭ�ɭ�ɩɨɡɚɲɤɿɥɶɧɨɦɭ�ɨɫɜɿɬɧɶɨɦɭ�ɩɪɨɫɬɨɪɿ�ɹɤ�ɩɪɢɧɰɢɩ�
ɜɢɯɨɜɚɧɧɹ� ɨɫɨɛɢɫɬɨɫɬɿ�� Ɋɿɞɧɚ� ɲɤɨɥɚ�� Ʉɢʀɜ�� ������ ʋ���� ɋ�� ��±���� 85/�� ZZZ�LUELV�QEXY�JRY�XD������
FJLLUELVB����H[HSGI �Ⱦɚɬɚ�ɡɜɟɪɧɟɧɧɹ������������ɪ��

�� Ɂɹɡɸɧ�ȱ��Ⱥ��Ɍɟɯɧɨɥɨɝɿɡɚɰɿɹ�ɨɫɜɿɬɢ�ɹɤ�ɿɫɬɨɪɢɱɧɚ�ɧɟɩɟɪɟɪɜɧɿɫɬɶ��85/��KWWS���OLE�LLWWD�JRY�XD���������'��
%��'���)�'��%��'���(�'���%'��SGI��Ⱦɚɬɚ�ɡɜɟɪɧɟɧɧɹ������������ɪ��

�� Ɂɹɡɸɧ ȱ� Ⱥ�� Ɏɿɥɨɫɨɮɿɹ� ɩɟɞɚɝɨɝɿɱɧɨʀ� ɞɿʀ��Ɇɨɧɨɝɪɚɮɿɹ�� ɑɟɪɤɚɫɢ�� ȼɢɞ�� ɑɇɍ� ɿɦɟɧɿ� Ȼɨɝɞɚɧɚ� ɏɦɟɥɶɧɢɰɶ�
ɤɨɝɨ������������ɫ�

�� ɂɨɧɨɜɚ� ȿ�� ȼɚɥɶɞɨɪɮɫɤɚɹ� ɩɟɞɚɝɨɝɢɤɚ�� ɬɟɨɪɟɬɢɤɨ�ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ�� ɏ��� ©Ȼɢɡɧɟɫ� ɂɧɮɨɪɦª��
����������ɫ��

�� ȱɨɧɨɜɚ Ɉ� Ɇ�� ɇɚɭɤɨɜɨ�ɩɟɞɚɝɨɝɿɱɧɿ� ɨɫɧɨɜɢ� ɧɚɜɱɚɥɶɧɨ�ɜɢɯɨɜɧɨɝɨ� ɩɪɨɰɟɫɭ� ɜ� ɫɭɱɚɫɧɿɣ� ɲɤɨɥɿ� ɡɚ� ɿɞɟɹɦɢ�
ɜɚɥɶɞɨɪɮɫɶɤɨʀ�ɩɟɞɚɝɨɝɿɤɢ��ɞɢɫ«ɞɨɤɬɨɪɚ�ɩɟɞ��ɧɚɭɤ�������������ȱɨɧɨɜɚ�Ɉɥɟɧɚ�Ɇɢɤɨɥɚʀɜɧɚ��ɏ������������ ɫ�

�� Ʌɢɬɜɢɧ� Ʌ�ȼ�� Ɇɿɫɿɹ� ɜɱɢɬɟɥɹ� ɭ� ɜɚɥɶɞɨɪɮɫɶɤɿɣ� ɩɟɞɚɝɨɝɿɰɿ�� ɉɟɞɚɝɨɝɿɱɧɢɣ� ɩɪɨɰɟɫ�� ɬɟɨɪɿɹ� ɿ� ɩɪɚɤɬɢɤɚ��
ɡɛ�ɧɚɭɤ�ɩɪ�� �� Ȼɥɚɝɨɞɿɣɧɢɣ� ɮɨɧɞ� ɿɦ� Ⱥ� ɋ� Ɇɚɤɚɪɟɧɤɚ� >ɝɨɥɨɜ�� ɪɟɞ�� ɋ�Ɉ�� ɋɢɫɨɽɜɚ@�� Ʉ��� ������ ȼɢɩ�� ���
ɋ����±����

�� Ʌɢɬɜɢɧ�Ʌ��ȼ��ɉɪɨɛɥɟɦɚ�ɚɞɚɩɬɚɰɿʀ�ɿɞɟɣ�ɜɚɥɶɞɨɪɮɫɶɤɨʀ�ɩɟɞɚɝɨɝɿɤɢ�ɭ�ɜɿɬɱɢɡɧɹɧɿɣ�ɩɟɞɚɝɨɝɿɱɧɿɣ�ɩɪɚɤɬɢɰɿ��
ɉɪɨɛɥɟɦɢ�ɨɫɜɿɬɢ�ɭ�ɉɨɥɶɳɿ�ɬɚ�ɜ�ɍɤɪɚʀɧɿ�ɜ�ɤɨɧɬɟɤɫɬɿ�ɩɪɨɰɟɫɿɜ�ɝɥɨɛɚɥɿɡɚɰɿʀ�ɬɚ�ɽɜɪɨ�ɿɧɬɟɝɪɚɰɿʀ��ɦɚɬɟɪɿɚɥɢ��
ɞɨɤ��Ɇɿɠɧɚɪɨɞɧɨʀ�ɧɚɭɤɨɜɨ�ɩɪɚɤɬɢɱɧɨʀ�ɤɨɧɮɟɪɟɧɰɿʀ�ɩɿɞ�ɩɚɬɪɨɧɚɬɨɦ�ɘɇȿɋɄɈ��Ʉɢʀɜ�ɀɢɬɨɦɢɪ����±���
ɤɜɿɬɧɹ�������ɋ�����±����

�� ɉɢɧɫɤɢɣ�Ⱥ��ȼɚɥɶɞɨɪɮɫɤɚɹ�ɩɟɞɚɝɨɝɢɤɚ��Ⱥɧɬɨɥɨɝɢɹ����>Ⱥ��ɉɢɧɫɤɢɣ��ȼ�Ɂɚɝɜɨɡɞɤɢɧ��ɋ�Ʌɨɜɹɝɢɧ@���ɉɨɞ�ɪɟɞ��
Ⱥ��ɉɢɧɫɤɨɝɨ��Ɇ���ɉɪɨɫɜɟɳɟɧɢɟ�����������ɫ�

�� 9RVNRER\QLFRYD *� /��,QGLYLGXDO�+HDOWK��IRUPLQJ�E\�SUHYHQWLYHV�>0RQRJUDSK@�Ʉ������������ ɪ��>,Q�8NUDLQH@�
���.HOOHPDQ %��� 6SDUW] -�� /\ULFV� �� /HDUQ�� 7HDFKLQJ� )OXHQF\� WKURXJK� 0XVLF� DQG� 7HFKQRORJ\ E\� &DUULH�
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7KH� DUWLFOH� KLJKOLJKWV� WKH� RUJDQL]DWLRQ� RI� HQVXULQJ� WKH� WHFKQRORJLFDO� SURFHVV� RI� WKH�
HGXFDWLRQDO�SURFHVV�RQ�WKH�EDVLV�RI�DSSURDFKHV�DQG�WKH�SULQFLSOH�RI�LQGLYLGXDO�KHDOWK�FDUH�LQ�WKH�
FRQGLWLRQV�RI�WKH�SURILOH�VFKRRO��7KH�JRDO�LV�UHDOL]HG��ZKLFK�FRQVLVWV�LQ�WKHRUHWLFDO�VXEVWDQWLDWLRQ�
DQG�H[SHULPHQWDO�FRQILUPDWLRQ�RI�H[SHGLHQF\�RI�DSSOLFDWLRQ�RI� WKH�DSSURDFKHV�DQG�SULQFLSOHV�RI�
LQGLYLGXDO�KHDOWK�SUHVHUYDWLRQ�LQ�RUGHU�WR�HQVXUH�WKH�HIILFLHQF\�RI�WKH�WHFKQRORJLFDO�SURFHVV�RI�WKH�
HGXFDWLRQDO� SURFHVV� LQ� WKH� FRQGLWLRQV� RI� WKH� SURILOH� VFKRRO�� 0HWKRGV� RI� UHVHDUFK� DUH� XVHG��
WKHRUHWLFDO� ± DQDO\VLV�� V\QWKHVLV�� JHQHUDOL]DWLRQ� RI� VFLHQWLILF� OLWHUDU\� VRXUFHV� HPSLULFDO�
TXHVWLRQQDLUHV� RI� SUDFWLFLQJ� WHDFKHUV� DQG� IXWXUH� PDWKHPDWLFV� WHDFKHUV� LQ� WKH� FRQGLWLRQV� RI�
PDVWHU¶V� SUDFWLFH� LQ� WKH� SURILOH� VFKRRO� � WR� GHWHUPLQH� WKH� GLGDFWLF� FRQIRUPLW\� DQG� SURIHVVLRQDO�
UHDGLQHVV� WR� DSSO\� DSSURDFKHV� DQG� WKH� SULQFLSOH� RI� LQGLYLGXDO� KHDOWKFDUH� RI� SDUWLFLSDQWV� LQ� WKH�
SHGDJRJLFDO�SURFHVV��7KH�DSSURSULDWHQHVV RI�WKH�DSSOLFDWLRQ�RI�WKH�DSSURDFKHV�DQG�SULQFLSOHV�RI�
LQGLYLGXDO�KHDOWK�SUHVHUYDWLRQ�WR�HQVXUH�WKH�WHFKQRORJLFDOL]DWLRQ�RI�WKH�HGXFDWLRQDO�SURFHVV�LQ�WKH�
FRQGLWLRQV�RI� WKH�SURILOH� VFKRRO� LV� WKHRUHWLFDOO\� VXEVWDQWLDWHG�DQG�H[SHULPHQWDOO\�YHULILHG�� ,W�ZDV�
HVWDEOLVKHG�WKDW�WKH�DSSOLFDWLRQ�RI�FHUWDLQ�DSSURDFKHV�DQG�SULQFLSOHV�FRQWULEXWHV�WR�WKH�IRUPDWLRQ�
RI� SURIHVVLRQDO� UHDGLQHVV� IRU� LQGLYLGXDO� KHDOWK� DQG� WKH� SUHVHUYDWLRQ� RI� SDUWLFLSDQWV� LQ� WKH�
HGXFDWLRQDO�SURFHVV�LQ�WKH�FRQGLWLRQV�RI�WHFKQRORJ\�LQ�WKH�SURILOH�VFKRRO�

7KH� HYDOXDWLRQ� RI� WKH� HIIHFWLYHQHVV� RI� WKH� FKRVHQ� SHGDJRJLFDO� WHFKQRORJ\�� PXOWLPHGLD�
VXSSRUW�� WKH� HIIHFWLYHQHVV� RI� WKH� OHVVRQ� ZLWK� WKH� LQWHJUDWHG� XVH� RI� SHGDJRJLFDO� DQG� LQIRUPDWLRQ�
WHFKQRORJLHV�� DVVHVVPHQW� RI� WKH� LQGLYLGXDO� KHDOWK� VWDWXV� E\� WKH� PRQLWRULQJ� UHVXOWV� GXULQJ� WKH�
DFDGHPLF� ZHHN� ZHUH� KLJKHU� LQ� WKH� H[SHULPHQWDO� JURXSV� RI� WHDFKHUV� ZKR� ZRUNHG� RQ� GHYHORSHG�
WHFKQRORJ\� SURMHFWV� RI� WKH� GLGDFWLF� SURFHVV� LQ� DFFRUGDQFH� ZLWK� K\JLHQLF� IRUPXODWLRQ� DQG� XVLQJ�
YDOHRORJLFDO�PRQLWRULQJ�

.H\�ZRUGV� WHFKQRORJ\��HGXFDWLRQDO�SURFHVV��SURILOH�VFKRRO��DSSURDFKHV�DQG�SULQFLSOHV�RI�
LQGLYLGXDO� KHDOWK� FDUH�� SURIHVVLRQDO� UHDGLQHVV�� SUDFWLFLQJ� WHDFKHUV�� IXWXUH� WHDFKHUV� RI�
PDWKHPDWLFV�

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


