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ɍȾɄ������������������������

ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ɂɢɦɢɧɚ�Ɇ�ȼ���ɋɟɦɵɤɢɧ�Ⱥ�ɘ���Ʉɨɦɚɪɨɜɚ�Ɉ�ɘ���ɉɪɨɧɤɢɧɚ�ɋ�Ⱥ�

���ɅȿɌɇɂɃ�ɈɉɕɌ�ɂɆɉɅȺɇɌȺɐɂɂ�ɊɈȽɈȼɂɑɇɕɏ�ɋȿȽɆȿɇɌɈȼ�ȼ
Ʌȿɑȿɇɂɂ�ɉɊɈȽɊȿɋɋɂɊɍɘɓɂɏ�ɄȿɊȺɌɗɄɌȺɁɂɃ

ɎȽȺɍ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɰɟɧɬɪ�ɆɇɌɄ�©Ɇɢɤɪɨɯɢɪɭɪɝɢɹ�ɝɥɚɡɚª�ɢɦɟɧɢ�ɚɤɚɞ�
ɋ�ɇ�Ɏɟɞɨɪɨɜɚ��ɆɁ�ɊɎ��ɝ�Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ� ɤɟɪɚɬɷɤɬɚɡɢɢ��ɪɨɝɨɜɢɱɧɵɟ�ɫɟɝɦɟɧɬɵ��ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɚɹ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɚ��ɮɟɦɬɨ�
ɥɚɡɟɪɧɨɟ�ɫɨɩɪɨɜɨɠɞɟɧɢɟ

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɢɨɪɢɬɟɬɧɵɦɢ�ɡɚɞɚɱɚɦɢ�ɜ�ɥɟɱɟɧɢɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɤɟɪɚɬɷɤɬɚɡɢɹɦɢ��Ʉɗ��ɪɚɡɥɢɱɧɨɝɨ�
ɝɟɧɟɡɚ�ɹɜɥɹɸɬɫɹ��ɧɚɢɛɨɥɟɟ�ɪɚɧɧɟɟ�ɢɯ�ɜɵɹɜɥɟɧɢɟ�ɢ�ɫɜɨɟɜɪɟɦɟɧɧɨɟ�ɩɪɨɜɟɞɟɧɢɟ�ɨɩɟɪɚɰɢɣ��ɧɚɩɪɚɜɥɟɧɧɵɯ�ɧɚ
ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɟ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɢɫɬɨɧɱɟɧɢɹ� ɪɨɝɨɜɢɰɵ� ɢ� ɩɨɜɵɲɟɧɢɟ� ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ��Ʉ� ɬɚɤɢɦ
ɦɢɤɪɨɢɧɜɚɡɢɜɧɵɦ�ɦɟɬɨɞɚɦ�ɥɟɱɟɧɢɹ�ɨɬɧɨɫɹɬ�ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɭɸ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɭ��ɂɋɄɉ��ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�
ɪɨɝɨɜɢɱɧɵɯ�ɫɟɝɦɟɧɬɨɜ��Ɋɋ��ɢ�ɍɎ�ɤɪɨɫɫɥɢɧɤɢɧɝ�ɪɨɝɨɜɢɱɧɨɝɨ�ɤɨɥɥɚɝɟɧɚ�>����@��ɇɟɫɨɦɧɟɧɧɨ��ɱɬɨ�ɜɵɩɨɥɧɟ�
ɧɢɟ�ɞɚɧɧɵɯ�ɜɢɞɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɜɨɡɦɨɠɧɨ�ɬɨɥɶɤɨ�ɧɚ�ɪɚɧɧɢɯ�ɫɬɚɞɢɹɯ�ɤɟɪɚɬɷɤɬɚɬɢɱɟɫɤɨɝɨ
ɩɪɨɰɟɫɫɚ��ȼ�ɫɥɭɱɚɹɯ�ɞɚɥɟɤɨɡɚɲɟɞɲɢɯ�ɫɬɚɞɢɣ�ɡɚɛɨɥɟɜɚɧɢɹ�ɨɮɬɚɥɶɦɨɯɢɪɭɪɝɚɦɢ�ɩɨ�ɩɪɟɠɧɟɦɭ�ɢɫɩɨɥɶɡɭɸɬɫɹ�
ɦɟɬɨɞɢɤɢ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɞɨɧɨɪɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɩɟɪɟɞɧɹɹ�ɩɨɫɥɨɣɧɚɹ�ɢ�ɫɤɜɨɡɧɚɹ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɢ�>�@��

Ɉɞɧɢɦ�ɢɡ�ɪɨɞɨɧɚɱɚɥɶɧɢɤɨɜ�ɬɟɯɧɨɥɨɝɢɢ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�Ɋɋ�ɛɵɥɚ�ɩɪɟɞɫɬɚɜɢɬɟɥɶ�ɫɨɜɟɬɫɤɨɣ�ɲɤɨɥɵ�
ɨɮɬɚɥɶɦɨɥɨɝɢɢ�ɩɪɮɟɫɫɨɪ�Ȼɥɚɜɚɬɫɤɚɹ�ȿ�Ⱦ��Ⱥɜɬɨɪ�ɜ�ɫɜɨɟɦ�ɬɪɭɞɟ�©Ɋɟɮɪɚɤɰɢɨɧɧɚɹ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɚª������ɝ��
ɢɫɫɥɟɞɨɜɚɥɚ�ɜɥɢɹɧɢɟ�ɢɧɬɪɚɥɚɦɟɥɥɹɪɧɨɣ�ɩɟɪɟɫɚɞɤɢ�ɤɨɥɟɰ�ɢɡ�ɞɨɧɨɪɫɤɨɣ�ɪɨɝɨɜɢɰɵ�ɜ�ɫɬɪɨɦɭ�ɪɨɝɨɜɢɰɵ�ɪɟɰɢ�
ɩɢɟɧɬɨɜ�ɞɥɹ�ɤɨɪɪɟɤɰɢɢ�ɦɢɨɩɢɢ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɢ�ɚɫɬɢɝɦɚɬɢɡɦɚ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɜɜɟɞɟɧɧɵɟ�
ɜ�ɫɬɪɨɦɭ�ɪɨɝɨɜɢɰɵ�ɤɨɥɶɰɟɜɢɞɧɵɟ�ɝɨɦɨɬɪɚɧɫɩɥɚɧɬɚɬɵ�ɜɥɢɹɸɬ�ɧɚ�ɤɨɧɮɢɝɭɪɚɰɢɸ�ɟɟ�ɩɟɪɟɞɧɢɯ�ɫɥɨɟɜ��ɜɥɢɹɹ�
ɩɪɢ�ɷɬɨɦ�ɧɚ�ɪɟɮɪɚɤɰɢɸ�ɜ�ɫɬɨɪɨɧɭ�ɟɟ�ɭɦɟɧɶɲɟɧɢɹ�>�@�

ɉɟɪɜɵɦ��ɤɬɨ�ɩɪɟɞɥɨɠɢɥ�ɢɫɩɨɥɶɡɨɜɚɬɶ�Ɋɋ��ɜɵɩɨɥɧɟɧɧɵɟ�ɢɡ�ɩɨɥɢɦɟɪɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɛɵɥ�)OHPPLQJ�-��>�@�
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ�ɢɦ�ɦɨɞɟɥɶ�ɩɪɟɞɫɬɚɜɥɹɥɚ�ɫɨɛɨɣ�ɡɚɦɤɧɭɬɨɟ�ɤɨɥɶɰɨ��ɚ�ɨɫɧɨɜɧɵɦ�ɧɚɡɧɚɱɟɧɢɟɦ�ɛɵɥɚ�ɤɨɪɪɟɤɰɢɹ�
ɦɢɨɩɢɢ��

ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�Ɋɋ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɤɟɪɚɬɨɤɨɧɭɫɨɦ�ɛɵɥɚ�ɞɨɤɚɡɚɧɚ�ɫɩɭɫɬɹ�ɞɜɚ�ɞɟ�
ɫɹɬɢɥɟɬɢɹ�ɜ�ɪɚɛɨɬɚɯ�3��)HUUDUD�ɢ�-��&ROL�>�������@��ȼ������3DROR�)HUUDUD�ɞɥɹ�ɥɟɱɟɧɢɹ�ɤɟɪɚɬɨɤɨɧɭɫɚ�ɩɪɟɞɥɨɠɢɥ
ɪɨɝɨɜɢɱɧɵɟ�ɢɦɩɥɚɧɬɵ��ɤɨɬɨɪɵɟ�ɩɪɟɞɫɬɚɜɥɹɥɢ�ɫɨɛɨɣ�ɫɟɝɦɟɧɬɵ�ɤɨɥɶɰɚ�ɢɡ�ɉɆɆȺ��ɩɨɥɭɱɢɜɲɢɟ�ɧɚɡɜɚɧɢɟ
)HUUDUD�5LQJV��ɋɨɝɥɚɫɧɨ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ�ɚɜɬɨɪɚ��ɢɦɩɥɚɧɬɚɰɢɸ�ɫɟɝɦɟɧɬɨɜ�ɫɥɟɞɭɟɬ�ɩɪɨɜɨɞɢɬɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ
ɫ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɧɨɦɨɝɪɚɦɦɨɣ��ɭɱɢɬɵɜɚɸɳɟɣ�ɤɨɪɪɟɥɹɰɢɸ�ɦɟɠɞɭ�ɜɟɥɢɱɢɧɨɣ�ɤɨɪɪɢɝɢɪɭɟɦɨɣ�ɪɟɮɪɚɤɰɢɢ�ɢ
ɜɵɫɨɬɨɣ�ɜɧɭɬɪɢɪɨɝɨɜɢɱɧɨɝɨ�ɫɟɝɦɟɧɬɚ�>��@�

ȼ�Ɋɨɫɫɢɢ�ɧɚɢɛɨɥɶɲɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɩɨɥɭɱɢɥɢ�Ɋɋ�ɩɪɨɢɡɜɨɞɫɬɜɚ�©ɇɗɉ�Ɇɢɤɪɨɯɢɪɭɪɝɢɹ�ɝɥɚɡɚª��ɝɟɨ�
ɦɟɬɪɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɤɨɬɨɪɵɯ�ɛɥɢɡɤɢ�ɤ�ɫɟɝɦɟɧɬɚɦ�ɦɨɞɟɥɢ�)HUUDUD5LQJ�>�����@��ȼ�ɫɬɟɧɚɯ�ɧɚɲɟɝɨ�ɢɧɫɬɢ�
ɬɭɬɚ�ɧɚɤɨɩɥɟɧ�ɨɞɢɧɧɚɞɰɚɬɢɥɟɬɧɢɣ�ɨɩɵɬ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɧɚɱɚɥɶɧɵɦɢ�ɫɬɚɞɢɹɦɢ�Ʉɗ�ɪɚɡɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ�
ɋ�ɭɱɟɬɨɦ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɧɚɦɢ�ɛɵɥɢ�ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ�ɢ�ɜɧɟɞɪɟɧɵ�ɜ�ɩɨɜɫɟɞɧɟɜɧɭɸ�ɩɪɚɤɬɢɤɭ�
ɧɨɜɵɟ�ɬɟɯɧɨɥɨɝɢɢ��ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�Ɋɋ�>���������������������@�

ɐɟɥɶ�±�ɩɪɨɜɟɫɬɢ�ɚɧɚɥɢɡ�ɨɬɞɚɥɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɦɩɥɚɧɬɚɰɢɢ�Ɋɋ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦɢ�Ʉɗ
ɪɚɡɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ��ɫ�ɭɱɟɬɨɦ�ɬɢɩɚ�Ʉɗ�ɢ�ɩɪɢɦɟɧɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɬɟɯɧɢɤ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɪɨɝɨɜɢɱɧɵɯ�ɬɨɧɧɟɥɟɣ�

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ
Ʉɥɢɧɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɚɡɢɪɭɸɬɫɹ�ɧɚ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦ�ɚɧɚɥɢɡɟ�ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɨ�

ɹɧɢɹ������ɝɥɚɡ������ɩɚɰɢɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ����������ɥɟɬ�ɫ�Ʉɗ�ɪɚɡɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ�ɡɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ������
ɝɨɞ��ɤɨɬɨɪɵɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�Ɋɋ��ɂɫɩɨɥɶɡɨɜɚɥɢ�ɫɟɝɦɟɧɬɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɈɈɈ�ɇɗɉ�
©Ɇɢɤɪɨɯɢɪɭɪɝɢɹ�ɝɥɚɡɚª��Ɇɨɫɤɜɚ���ɜɵɩɨɥɧɟɧɧɵɟ�ɢɡ�ɉɆɆȺ��ɢɦɟɸɳɢɟ�ɞɥɢɧɭࡈ������ɩɨɥɭɤɪɭɝɥɭɸ�ɮɨɪɦɭ�ɫɟ�
ɱɟɧɢɹ��ɜɧɭɬɪɟɧɧɢɣ�ɢ�ɜɧɟɲɧɢɣ�ɞɢɚɦɟɬɪɵ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�����ɢ�����ɦɦ��ȼɵɫɨɬɚ�ɫɟɝɦɟɧɬɨɜ�ɜɚɪɶɢɪɭɟɬɫɹ�ɨɬ
����ɞɨ�����ɦɤɦ�ɫ�ɲɚɝɨɦ�ɜ����ɦɤɦ��Ⱦɥɹ�ɜɵɛɨɪɚ�ɜɵɫɨɬɵ�ɫɟɝɦɟɧɬɚ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɧɨɦɨɝɪɚɦɦɵ��ɩɪɟɞɥɨɠɟɧɧɵɟ
3�)HUUDUD�

ɇɚɱɢɧɚɹ�ɫ������ɝɨɞɚ�ɜ�ɧɚɲɟɦ�ɪɚɫɩɨɪɹɠɟɧɢɢ�ɩɨɹɜɢɥɢɫɶ�ɮɟɦɬɨɫɟɤɭɧɞɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ��ɡɧɚɱɢɬɟɥɶɧɨ�ɭɩɪɨ�
ɳɚɸɳɢɟ�ɢɦɩɥɚɧɬɚɰɢɸ�Ɋɋ��Ʉɨɥɢɱɟɫɬɜɨ�ɨɩɟɪɚɰɢɣ��ɜɵɩɨɥɧɹɟɦɵɯ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɮɟɦɬɨɥɚɡɟɪɧɨɝɨ�ɫɨɩɪɨ�
ɜɨɠɞɟɧɢɹ��ɎɅɋ���ɫ�ɤɚɠɞɵɦ�ɝɨɞɨɦ�ɪɚɫɬɟɬ��ɪɢɫ������
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Ɇɟɯɚɧɢɱɟɫɤɚɹ�ɬɟɯɧɢɤɚ Ɍɟɯɧɢɤɚ�ɫ�ɎɅɋ

Ɋɢɫ�1� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɩɟɪɚɰɢɣ ɂɋɉɄ ɩɨ ɬɢɩɭ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɨɝɨɜɢɱɧɨɝɨ ɬɨɧɧɟɥɹ (ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɭɬɟɦ� ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɟɦɬɨɫɟɤɭɧɞɧɨɝɨ ɥɚɡɟɪɚ)

Ɂɚ����ɥɟɬ�ɩɨ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ������ɨɩɟɪɚɰɢɣ�ɂɋɄɉ���������ɢ���������������ɫ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɎɅɋ��=��=HLPHU��ɒɜɟɣɰɚɪɢɹ�ɢ�:DYH/LJKW�)6�����$OFRQ��ɋɒȺ���ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɞɨ�ɢ�ɜ�
ɫɪɨɤɢ�����������������ɢ����ɦɟɫɹɰɟɜ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɩɪɨɜɨɞɢɥɢ�ɫɥɟɞɭɸɳɢɟ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɜɢɡɨɦɟɬɪɢɸ��ɨɮɬɚɥɶɦɨɦɟɬɪɢɸ��ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɸ��ɤɨɦɩɶɸɬɟɪɧɚɹ�ɩɚɯɢɦɟɬɪɢɸ��ɨɩɬɢɱɟɫɤɭɸ�ɤɨɝɟɪɟɧɬɧɭɸ
ɬɨɦɨɝɪɚɮɢɸ��ɈɄɌ��ɩɟɪɟɞɧɟɝɨ�ɨɬɪɟɡɤɚ�ɝɥɚɡɚ��ɤɨɧɮɨɤɚɥɶɧɭɸ�ɦɢɤɪɨɫɤɨɩɢɸ��Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɝɥɚɡ�ɩɨ�ɜɢɞɭ�Ʉɗ�
ɩɪɟɞɫɬɚɜɥɟɧɨ�ɜ�ɬɚɛɥɢɰɟ��ɬɚɛɥ����

Ɍɚɛɥɢɰɚ��
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɥɚɡ ɩɨ ɜɢɞɭ ɤɟɪɚɬɷɤɬɚɡɢɣ

ȼɢɞ ɤɟɪɚɬɷɤɬɚɡɢɢ Ʉɨɥɢɱɟɫɬɜɨ ɝɥɚɡ �

Ʉɟɪɚɬɨɤɨɧɭɫ��ɜɫɟɝɨ���ɢɡ�ɧɢɯ� ���� ����

,,�ɫɬɚɞɢɹ�ɤɟɪɚɬɨɤɨɧɭɫɚ ���� ����

,,,�ɫɬɚɞɢɹ�ɤɟɪɚɬɨɤɨɧɭɫɚ ��� ����

ɉɪɨɡɪɚɱɧɚɹ�ɦɚɪɝɢɧɚɥɶɧɚɹ�ɞɟɝɟɧɟɪɚɰɢɹ ��� ���

Ʉɟɪɚɬɷɤɬɚɡɢɹ�ɩɨɫɥɟ�ɅȺɁɂɄɚ �� ���

ȼɫɟɝɨ� ���� ���

ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�Ɋɋ�ɫɨɛɥɸɞɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɤɪɢɬɟɪɢɢ�ɨɬɛɨɪɚ��ɨɬɫɭɬɫɬɜɢɟ�ɩɨɦɭɬ�
ɧɟɧɢɹ�ɪɨɝɨɜɢɰɵ��ɬɨɥɳɢɧɚ�ɪɨɝɨɜɢɰɵ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɡɨɧɟ������ɦɤɦ��ɦɚɤɫɢɦɚɥɶɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɨɮɬɚɥɶɦɨɦɟ�
ɬɪɢɢ�����ɞɩɬɪ��ɩɥɨɬɧɨɫɬɶ�ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ�ɤɥɟɬɨɤ�������ɤɥ�ɦɦ��>�@��

ɉɨ� ɞɚɧɧɵɦ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɢ� ɜɫɟ�Ʉɗ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ�ɧɚ� ɞɜɚ� ɬɢɩɚ�� ɫɢɦɦɟɬɪɢɱɧɵɟ� ɢ
ɚɫɢɦɦɟɬɪɢɱɧɵɟ��ɪɢɫ�����ɗɬɨ�ɫɬɚɥɨ�ɨɞɧɢɦ�ɢɡ�ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ�ɮɚɤɬɨɪɨɜ�ɜ�ɜɵɛɨɪɟ�ɤɨɥɢɱɟɫɬɜɚ�Ɋɋ�ɢ�ɢɯ
ɩɨɥɨɠɟɧɢɹ�ɜ�ɫɬɪɨɦɟ�ɪɨɝɨɜɢɰɵ�>�������@��

Ɋɢɫ�2� Ʉɟɪɚɬɨɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɩɚɬɬɟɪɧɵ� Ⱥ ± ɫɢɦɦɟɬɪɢɱɧɵɯ ɤɟɪɚɬɷɤɬɚɡɢɣ� 
Ȼ � ɚɫɢɦɦɟɬɪɢɱɧɵɯ ɤɟɪɚɬɷɤɬɚɡɢɣ

ȼ�ɩɟɪɜɨɣ�ɱɚɫɬɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɫɧɨɜɧɨɟ�ɞɟɥɟɧɢɟ�ɝɥɚɡ�ɧɚ�ɝɪɭɩɩɵ�ɩɪɨɜɨɞɢɥɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɚɥɢɱɢɟɦ
ɫɢɦɦɟɬɪɢɱɧɵɯ� ɢɥɢ� ɚɫɢɦɦɟɬɪɢɱɧɵɯ�Ʉɗ��ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ���� ɝɥɚɡ� �������� ɫ� ɫɢɦɦɟɬɪɢɱɧɵɦɢ�
Ʉɗ��ɧɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɫɬɚɧɞɚɪɬɧɚɹ�ɦɟɯɚɧɢɱɟɫɤɚɹ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ���ɯ�Ɋɋ��ȼɬɨɪɭɸ�ɝɪɭɩɩɭ
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ɫɨɫɬɚɜɢɥɢ������ɝɥɚɡ���������ɫ�ɚɫɢɦɦɟɬɪɢɱɧɵɦɢ�Ʉɗ��ɧɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɦɟɯɚɧɢɱɟɫɤɚɹ�ɂɋɄɉ�ɩɨ
ɧɨɜɨɣ�ɦɟɬɨɞɢɤɟ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ���ɨɝɨ�Ɋɋ��Ɍɪɟɬɶɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ�����ɝɥɚɡ��������ɫ�ɚɫɢɦɦɟɬɪɢɱɧɵɦɢ
Ʉɗ��ɧɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɫɬɚɧɞɚɪɬɧɚɹ�ɦɟɯɚɧɢɱɟɫɤɚɹ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ���ɯ�Ɋɋ��ɑɟɬɜɟɪɬɭɸ�ɝɪɭɩ�
ɩɭ�ɫɨɫɬɚɜɢɥɢ�����ɝɥɚɡɚ���������ɫ�ɫɢɦɦɟɬɪɢɱɧɵɦɢ�Ʉɗ��ɧɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɮɟɦɬɨɥɚɡɟɪɧɚɹ�ɂɋɄɉ�ɫ
ɢɦɩɥɚɧɬɚɰɢɟɣ���ɯ�Ɋɋ��ɉɹɬɭɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ�����ɝɥɚɡ���������ɫ�ɚɫɢɦɦɟɬɪɢɱɧɵɦɢ�Ʉɗ��ɧɚ�ɤɨɬɨɪɵɯ�ɛɵɥɚ
ɩɪɨɜɟɞɟɧɚ�ɮɟɦɬɨɥɚɡɟɪɧɚɹ�ɂɋɄɉ�ɩɨ�ɧɨɜɨɣ�ɦɟɬɨɞɢɤɟ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ���ɨɝɨ�Ɋɋ��

Ɍɚɤɠɟ� ɩɚɰɢɟɧɬɵ� ɫ�Ʉɗ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ�ɩɨ� ɩɪɢɧɰɢɩɭ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɪɨɝɨɜɢɱɧɨɝɨ� ɬɨɧɧɟɥɹ�� ����� ɝɥɚɡ�
����������ɩɨ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɬɟɯɧɨɥɨɝɢɢ��ɜ�ɯɨɞɟ�ɤɨɬɨɪɨɣ�ɜ������ɝɥɚɡ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɨɪɢɝɢɧɚɥɶɧɵɣ�ɞɟɜɚɣɫ�±�
ɝɪɚɞɭɢɪɨɜɚɧɧɨɟ�ɜɚɤɭɭɦɧɨɟ�ɤɨɥɶɰɨ��ȽȼɄ��>��������@��ɢ�����ɝɥɚɡ���������±�ɫ�ɎɅɋ�

Ɇɟɞɢɤɚɦɟɧɬɨɡɧɚɹ�ɬɟɪɚɩɢɹ�ɜ�ɩɪɟɞ��ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɚɯ�ɜɨ�ɜɫɟɯ�ɬɪɟɯ�ɝɪɭɩɩɚɯ�ɛɵɥɚ�ɫɬɚɧɞɚɪɬ�
ɧɨɣ�ɢ�ɜɤɥɸɱɚɥɚ�ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɟ��ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ��ɫɬɟɪɨɢɞɧɵɟ�ɢ�ɧɟɫɬɟɪɨɢɞɧɵɟ��ɢ�ɪɟɩɚɪɚɬɢɜ�
ɧɵɟ�ɩɪɟɩɚɪɚɬɵ��

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ
ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɚɧɚɥɢɡɚ�ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɚɰɢɟɧɬɨɜ�ɩɪɢ�ɜɫɟɯ�ɜɢɞɚɯ�ɤɟɪɚɬɷɤɬɚɡɢɣ�

�ɤɟɪɚɬɨɤɨɧɭɫ�,,�ɢ�,,,�ɫɬɚɞɢɣ��ɉɆȾ��Ʉɗ�ɩɨɫɥɟ�ɅȺɁɂɄɚ��ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɫɬɚɛɢɥɢɡɚɰɢɹ�ɷɤɬɚɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ
ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɨɩɪɟɞɟɥɟɧɢɹ�ɜɢɡɨɦɟɬɪɢɢ�ɢ�ɈɄɌ�ɩɚɯɢɦɟɬɪɢɢ��ɍɜɟɥɢɱɟɧɢɟ�ɇɄɈɁ�ɢ�ɄɈɁ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�ɩɪɨ�
ɢɫɯɨɞɢɥɨ�ɤ�����ɦɟɫɹɰɭ�ɩɨɫɥɟ�ɢɦɩɥɚɧɬɚɰɢɢ�Ɋɋ��ɬɚɛɥ�����ɋɧɢɠɟɧɢɟ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɢ�ɫɮɟɪɢɱɟɫɤɨɝɨ�ɤɨɦɩɨ�
ɧɟɧɬɨɜ�ɪɟɮɪɚɤɰɢɢ��ɜ�ɫɪɟɞɧɟɦ��ɧɚ���������ɞɩɬɪ�ɢ�ɧɚ���������ɞɩɬɪ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ȼɵɹɜɥɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜɨ
ɜɫɟɯ�ɝɪɭɩɩɚɯ�ɧɚɛɥɸɞɟɧɢɹ��ɤɪɨɦɟ�,,,��ɨɫɬɚɜɚɥɢɫɶ�ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ����ɬɢ�ɥɟɬ�ɧɚɛɥɸɞɟɧɢɹ��S�������

Ɍɚɛɥɢɰɚ��
Ⱦɢɧɚɦɢɤɚ ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ Ʉɗ� (0�ı)

ɄɄ ,, ɫɬ ɄɄ ,,, ɫɬ Ʉɗ ɩɨɫɥɟ ɅȺɁɂɄ ɉɆȾ

ɇɄɈɁ ɄɈɁ ɇɄɈɁ ɄɈɁ ɇɄɈɁ ɄɈɁ ɇɄɈɁ ɄɈɁ

ɞɨ�ɨɩɟɪɚɰɢɢ �������� �������� ���������� �������� �������� ������� ��������� �������

��ɦɟɫ�ɩ�ɨ ������� �������
 ������� �������
 �������
 �������
 ������� �������

��ɦɟɫ�ɩ�ɨ �������
 �������
 ������� �������
 �������
 �������
 �������� �������

��ɝɨɞ�ɩ�ɨ �������
 �������
 �������
 �������
 �������
 �������
 �������� �������

��ɝɨɞɚ�ɩ�ɨ �������
 �������
 �������
 �������
 �������
 �������
 �������� �������

ɉɪɢɦɟɱɚɧɢɟ� 
ɪɚɡɥɢɱɢɟ ɫɪɟɞɧɢɯ ɞɨɫɬɨɜɟɪɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɨɨɩɟɪɚɰɢɨɧɧɵɦɢ ɞɚɧɧɵɦɢ (S�0�0�)�

ȼ�,��,,��,9�ɢ�9�ɝɪɭɩɩɚɯ�ɧɚɛɥɸɞɟɧɢɹ�ɨɬɦɟɱɚɥɢɫɶ�ɩɪɚɤɬɢɱɟɫɤɢ�ɢɞɟɧɬɢɱɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�±�ɩɨɜɵɲɟɧɢɟ�ɇɄɈɁ
ɢ�ɄɈɁ�ɩɪɢ�ɫɧɢɠɟɧɢɢ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɪɟɮɪɚɤɰɢɢ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ���������ɞɩɬɪ��ɪɢɫ�������Ⱦɚɧɧɵɟ
ɩɚɪɚɦɟɬɪɵ�ɨɫɬɚɜɚɥɢɫɶ�ɛɟɡ�ɢɡɦɟɧɟɧɢɣ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɧɚɛɥɸɞɟɧɢɹ��ɪ��������ȼ�,,,�ɝɪɭɩɩɟ�ɤ
ɤɨɧɰɭ���ɝɨ�ɝɨɞɚ�ɧɚɛɥɸɞɟɧɢɹ�ɨɬɦɟɱɚɥɚɫɶ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɭɫɢɥɟɧɢɸ�ɪɟɮɪɚɤɰɢɢ��ɚ�ɬɚɤɠɟ�ɫɧɢɠɟɧɢɸ�ɩɨɤɚɡɚɬɟɥɟɣ�
ɇɄɈɁ�ɢ�ɄɈɁ��ɪɢɫ�����

Ɋɢɫ��� ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɇɄɈɁ ɢ ɄɈɁ ɞɨ ɨɩɟɪɚɰɢɢ ɢ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ 
ɭ ɩɚɰɢɟɧɬɨɜ , ɢ ,, ɝɪɭɩɩ (S�0�0�)
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Ɋɢɫ��� ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɇɄɈɁ ɢ ɄɈɁ ɞɨ ɨɩɟɪɚɰɢɢ ɢ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ 
ɭ ɩɚɰɢɟɧɬɨɜ ,9 ɢ 9 ɝɪɭɩɩ (S�0�0�)

Ɋɢɫ��� ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɇɄɈɁ ɢ ɄɈɁ ɞɨ ɨɩɟɪɚɰɢɢ ɢ ɜ ɬɟɱɟɧɢɟ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ 
ɭ ɩɚɰɢɟɧɬɨɜ ,,, ɝɪɭɩɩɵ (S�0�0�)

ɉɪɢ�ɚɧɚɥɢɡɟ�ɪɟɡɭɥɶɬɚɬɨɜ�,,,�ɝɪɭɩɩɵ�ɜ�ɨɬɞɚɥɟɧɧɨɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��ɫɜɵɲɟ���ɝɨ�ɝɨɞɚ���ɩɨɦɢ�
ɦɨ�ɫɧɢɠɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɇɄɈɁ�ɢ�ɄɈɁ�ɢ�ɭɫɢɥɟɧɢɹ�ɪɟɮɪɚɤɰɢɢ��ɜɵɹɜɥɹɥɢ�ɯɚɪɚɤɬɟɪɧɭɸ�ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɱɟ�
ɫɤɭɸ�ɤɚɪɬɢɧɭ�ɜ�ɜɢɞɟ�ɤɚɩɥɟɜɢɞɧɨɝɨ�ɭɱɚɫɬɤɚ�ɜɵɫɨɤɨɣ�ɩɪɟɥɨɦɥɹɸɳɟɣ�ɫɢɥɵ�ɪɨɝɨɜɢɰɵ��ɧɚɡɜɚɧɧɨɝɨ�ɧɚɦɢ�©ɷɮ�
ɮɟɤɬɨɦ�ɡɚɬɟɤɚɧɢɹª��ɗɬɨɬ�ɭɱɚɫɬɨɤ�ɛɵɥ�ɪɚɫɩɨɥɨɠɟɧ�ɜ�ɡɨɧɟ�ɧɚɢɛɨɥɶɲɟɣ�ɷɤɬɚɡɢɢ��ɧɟ�ɩɟɪɟɤɪɵɬɨɣ�Ɋɋ��ɪɢɫ����
ɉɪɢ�ɷɬɨɦ�ɜ�ɨɛɥɚɫɬɢ�©ɡɚɬɟɤɚɧɢɹª��ɩɨ�ɞɚɧɧɵɦ�ɩɚɯɢɦɟɬɪɢɢ��ɨɩɪɟɞɟɥɹɥɢ�ɭɦɟɧɶɲɟɧɢɟ�ɬɨɥɳɢɧɵ�ɪɨɝɨɜɢɰɵ��ɱɬɨ
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ�ɨ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɢ�ɤɟɪɚɬɷɤɬɚɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ��Ⱦɥɹ�ɫɧɢɠɟɧɢɹ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɞɚɧ�
ɧɨɝɨ�ɨɫɥɨɠɧɟɧɢɹ�ɜ�ɫɥɭɱɚɹɯ�ɚɫɢɦɦɟɬɪɢɱɧɵɯ�Ʉɗ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɫɜɨɟɨɛɪɚɡɧɨɝɨ�ɤɚɪɤɚɫɚ�ɞɥɹ�ɷɤɬɚɡɢɪɨɜɚɧ�
ɧɨɣ�ɪɨɝɨɜɢɰɵ��ɩɪɟɩɹɬɫɬɜɭɸɳɟɝɨ�ɞɚɥɶɧɟɣɲɟɦɭ�ɟɺ�ɢɫɬɨɧɱɟɧɢɸ��ɛɵɥɚ�ɩɪɟɞɥɨɠɟɧɚ�ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ�ɦɟɬɨ�
ɞɢɤɚ�ɂɋɄɉ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɨɞɧɨɝɨ�Ɋɋ�ɜ�ɡɨɧɭ�ɧɚɢɛɨɥɶɲɟɣ�ɷɤɬɚɡɢɢ�ɪɨɝɨɜɢɰɵ�>�������@��Ɍɚɤɨɟ�ɩɨɥɨɠɟɧɢɟ�Ɋɋ
ɩɨɡɜɨɥɹɟɬ�ɦɚɤɫɢɦɚɥɶɧɨ�ɷɮɮɟɤɬɢɜɧɨ�ɜɵɩɨɥɧɹɬɶ�ɤɚɪɤɚɫɧɭɸ�ɮɭɧɤɰɢɸ��ɫɩɨɫɨɛɫɬɜɭɹ�ɨɫɬɚɧɨɜɤɟ�ɩɪɨɝɪɟɫɫɢɢ
ɷɤɬɚɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ��ɪɢɫ����>�@�

Ɋɢɫ��� Ʉɥɚɫɫɢɱɟɫɤɚɹ ɬɟɯɧɢɤɚ ɢɦɩɥɚɧɬɚɰɢɢ Ɋɋ� ɷɮɮɟɤɬ ©ɡɚɬɟɤɚɧɢɹª� ɞɚɧɧɵɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɤɟɪɚɬɨɩɨɝɪɚɮɢɢ 
ɞɨ ɢ ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ
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Ɋɢɫ�7� Ɉɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɬɟɯɧɢɤɚ ɢɦɩɥɚɧɬɚɰɢɢ Ɋɋ� 
Ⱦɚɧɧɵɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɢ ɞɨ ɢ ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ

Ʉɟɪɚɬɨɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɜ�,��,,��,9��9�ɝɪɭɩɩɚɯ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɢ�ɧɟ�ɬɨɥɶɤɨ�ɨ�ɜɵɪɚɠɟɧɧɨɦ�ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɨɧɧɨɦ�ɨɫɥɚɛɥɟɧɢɢ�ɫɢɥɶɧɨɝɨ�ɦɟɪɢɞɢɚɧɚ��ɧɨ�ɢ�ɨ�ɡɧɚɱɢɬɟɥɶɧɨɦ�ɭɫɢɥɟɧɢɢ�ɪɟɮɪɚɤɰɢɢ�ɫɥɚɛɨɝɨ�ɦɟɪɢ�
ɞɢɚɧɚ��ɭɩɥɨɳɟɧɢɢ�ɰɟɧɬɪɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ�ɪɨɝɨɜɢɰɵ�ɢ�ɭɦɟɧɶɲɟɧɢɢ�ɩɥɨɳɚɞɢ�ɡɨɧɵ�ɷɤɬɚɡɢɢ�

ɉɪɢ�ɚɧɚɥɢɡɟ�ɞɚɧɧɵɯ�ɈɄɌ�ɩɚɯɢɦɟɬɪɢɢ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ��ɤɪɨɦɟ�,,,��ɨɬɦɟɱɚɥɢ�ɞɨɫɬɨɜɟɪɧɨɟ�ɭɜɟɥɢɱɟɧɢɟ
ɬɨɥɳɢɧɵ�ɪɨɝɨɜɢɰɵ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɡɨɧɟ�ɧɚ������������ɦɤɦ��S��������ɱɬɨ�ɦɵ�ɫɜɹɡɵɜɚɟɦ�ɫ�ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢ�
ɟɦ�ɪɨɝɨɜɢɱɧɨɣ�ɬɤɚɧɢ�ɜ�ɫɜɹɡɢ�ɫ�ɜɵɩɨɥɧɟɧɢɟɦ�Ɋɋ�ɛɚɧɞɚɠɧɨɣ�ɮɭɧɤɰɢɢ�

Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɯɨɞɟ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɷɥɟɜɚɰɢɨɧɧɵɯ� ɤɚɪɬ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɟɤɰɢɨɧɧɨɝɨ� ɬɨɩɨɝɪɚɮɚ
3HQWDFDP�+5�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɜɵɹɜɢɥɢ�ɜɥɢɹɧɢɟ�Ɋɋ�ɧɟ�ɬɨɥɶɤɨ�ɧɚ�ɡɧɚɱɟɧɢɹ�ɷɥɟɜɚɰɢɢ�ɩɟɪɟɞɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɢ��ɧɨ�ɬɚɤɠɟ�ɢ�ɧɚ�ɡɧɚɱɟɧɢɹ�ɷɥɟɜɚɰɢɢ�ɡɚɞɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɪɨɝɨɜɢɰɵ��ɋɧɢɠɟɧɢɟ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ
ɡɧɚɱɟɧɢɹ�ɷɥɟɜɚɰɢɢ�ɩɟɪɟɞɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɪɨɝɨɜɢɰɵ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɟɟ�ɭɩɥɨɳɟɧɢɸ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ� ɡɨɧɟ�ɢ�
ɫɧɢɠɟɧɢɸ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɤɟɪɚɬɨɦɟɬɪɢɢ��ȼɥɢɹɧɢɟ�ɫɟɝɦɟɧɬɚ�ɧɚ�ɝɟɨɦɟɬɪɢɸ�ɡɚɞɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɪɨɝɨɜɢɰɵ� ɨɛɭɫɥɨɜɥɟɧɨ� ɟɝɨ� ɞɨɫɬɚɬɨɱɧɨ� ɝɥɭɛɨɤɢɦ� ɡɚɥɟɝɚɧɢɟɦ��ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɝɥɭɛɢɧɚ� ɢɦɩɥɚɧɬɚ�
ɰɢɢ�ɫɟɝɦɟɧɬɚ�����ɨɬ�ɬɨɥɳɢɧɵ�ɫɬɪɨɦɵ�ɹɜɥɹɟɬɫɹ�ɨɩɬɢɦɚɥɶɧɨɣ��ɱɬɨ�ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ�ɨɬɫɭɬɫɬɜɢɟɦ�ɭɱɚɫɬɤɨɜ�
ɥɨɤɚɥɶɧɨɝɨ�ɭɜɟɥɢɱɟɧɢɹ�ɷɥɟɜɚɰɢɢ�ɩɟɪɟɞɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜ�ɮɨɪɦɟ�©ɨɫɬɪɨɜɤɨɜª�ɜ�ɡɨɧɟ�ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɝɨ�
ɫɟɝɦɟɧɬɚ�

ɋɨɝɥɚɫɧɨ�ɞɚɧɧɵɦ�ɈɄɌ��ɜ�ɝɥɚɡɚɯ��ɝɞɟ�ɨɩɟɪɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ȽȼɄ�ɢ�ɫ
ɎɅɋ��ɝɥɭɛɢɧɚ�ɡɚɥɟɝɚɧɢɹ�ɫɟɝɦɟɧɬɨɜ�ɛɵɥɚ�ɨɞɢɧɚɤɨɜɨɣ�ɜɨ�ɜɫɟɯ�ɦɟɪɢɞɢɚɧɚɯ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɜ�ɝɥɚɡɚɯ��ɩɪɨɨɩɟ�
ɪɢɪɨɜɚɧɧɵɯ�ɩɨ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɬɟɯɧɢɤɟ��ɝɥɭɛɢɧɚ�ɡɚɥɟɝɚɧɢɹ�ɫɟɝɦɟɧɬɨɜ�ɛɵɥɚ�ɪɚɡɧɨɣ�ɜ��������S��������Ʉɪɨɦɟ�
ɬɨɝɨ�� ɩɪɢ� ɫɬɚɧɞɚɪɬɧɨɣ� ɬɟɯɧɢɤɟ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜɧɭɬɪɢɪɨɝɨɜɢɱɧɨɝɨ� ɬɨɧɧɟɥɹ� ɧɟɩɪɨɢɡɜɨɥɶ�
ɧɨɟ�ɞɜɢɠɟɧɢɟ�ɧɟɡɚɮɢɤɫɢɪɨɜɚɧɧɨɝɨ�ɝɥɚɡɧɨɝɨ�ɹɛɥɨɤɚ�ɭɜɟɥɢɱɢɜɚɟɬ�ɪɢɫɤ�ɫɦɟɳɟɧɢɹ�ɩɪɨɟɤɰɢɨɧɧɨɣ�ɪɚɡɦɟɬɤɢ
ɪɨɝɨɜɢɱɧɨɝɨ�ɬɨɧɧɟɥɹ��ɟɝɨ�ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ��ɚ�ɬɚɤɠɟ�ɩɟɪɮɨɪɚɰɢɢ�ɩɟɪɟɞɧɢɯ�ɢ�ɡɚɞɧɢɯ�ɫɥɨɟɜ�
ɪɨɝɨɜɢɰɵ�

Ʉɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜ�ɝɪɭɩɩɚɯ�ɂɋɄɉ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɮɟɦɬɨɫɟ�
ɤɭɧɞɧɨɝɨ�ɥɚɡɟɪɚ�ɛɵɥɢ�ɫɨɩɨɫɬɚɜɢɦɵ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɨɬɥɢɱɚɥɢɫɶ�ɨɬ�ɬɚɤɨɜɵɯ�ɩɪɢ�ɦɟɯɚɧɢɱɟɫɤɨɦ�ɜɵɩɨɥɧɟ�
ɧɢɢ�ɨɩɟɪɚɰɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ȽȼɄ��S��������

ȼ�ɫɥɭɱɚɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɎɅɋ�ɩɪɢ�ɢɦɩɥɚɧɬɚɰɢɢ�Ɋɋ�ɨɬɦɟɱɚɥɢ�ɚɛɫɨɥɸɬɧɨ�ɚɪɟɚɤɬɢɜɧɨɟ�ɬɟɱɟɧɢɟ�ɪɚɧɧɟɝɨ
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ��ȼ�ɝɪɭɩɩɚɯ�ɫ�ɦɟɯɚɧɢɱɟɫɤɢɦ�ɫɩɨɫɨɛɨɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɬɨɧɧɟɥɹ�ɛɵɥɚ�ɡɚɮɢɤɫɢ�
ɪɨɜɚɧɚ�ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ�ɪɟɚɤɰɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�ɫɬɪɨɦɵ�ɪɨɝɨɜɢɰɵ��ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɚɹ�ɜ�ɨɛɥɚɫɬɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ
ɜɯɨɞɚ�ɜ�ɪɨɝɨɜɢɱɧɵɣ�ɬɨɧɧɟɥɶ��ȼɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɨɬɦɟɱɚɥɢ�ɧɚɥɢɱɢɟ�
ɪɨɝɨɜɢɱɧɨɝɨ�ɫɢɧɞɪɨɦɚ�ɪɚɡɧɨɣ�ɫɬɟɩɟɧɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ��ɨɛɭɫɥɨɜɥɟɧɧɨɟ�ɧɚɥɢɱɢɟɦ�ɞɟɮɟɤɬɨɜ�ɷɩɢɬɟɥɢɹ�ɪɨɝɨ�
ɜɢɰɵ��ɫɨɫɬɨɹɧɢɟ�ɤɭɩɢɪɨɜɚɥɨɫɶ�ɩɪɢɦɟɧɟɧɢɟɦ�ɪɟɩɚɪɚɬɢɜɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ��Ȼɚɥɚɪɩɚɧ��Ʉɨɪɧɟɪɟɝɟɥɶ���ȼ�ɝɪɭɩɩɟ�
ɩɚɰɢɟɧɬɨɜ��ɮɨɪɦɢɪɨɜɚɧɢɟ�ɪɨɝɨɜɢɱɧɨɝɨ�ɬɨɧɧɟɥɹ�ɭ�ɤɨɬɨɪɵɯ�ɩɪɨɜɨɞɢɥɢ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ȽȼɄ�ɢɥɢ�ɎɅɋ��
ɜɫɟ�ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ�ɹɜɥɟɧɢɹ�ɛɵɥɢ�ɜɵɪɚɠɟɧɵ�ɫɢɥɶɧɟɟ�

ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɜ�ɛɨɥɶɲɟɣ�ɱɚɫɬɢ�ɫɥɭɱɚɟɜ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɜ� ɝɪɭɩɩɟ�ɫ�ɦɟɯɚɧɢɱɟɫɤɨɣ
ɬɟɯɧɢɤɨɣ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ȽȼɄ��ɢɦɟɥɢ�ɬɪɚɜɦɚɬɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɛɵɥɢ�ɫɜɹɡɚɧɵ�ɫ�ɧɟɪɚɜɧɨɦɟɪɧɨɣ�ɝɥɭɛɢɧɨɣ
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɪɨɝɨɜɢɱɧɨɝɨ�ɬɨɧɧɟɥɹ��ɦɢɤɪɨɩɟɪɮɨɪɚɰɢɢ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɨɝɨɜɢɱɧɨɝɨ�ɪɚɡɪɟɡɚ�ɚɥɦɚɡɧɵɦ
ɧɨɠɨɦ��Q ���ɢɡɛɵɬɨɱɧɚɹ�ɝɥɭɛɢɧɚ�ɢɦɩɥɚɧɬɚɰɢɢ�Ɋɋ��Q ����ȼ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɜ�ɷɬɨɣ�ɠɟ
ɝɪɭɩɩɟ�ɛɵɥɨ�ɨɬɦɟɱɟɧɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɤɟɪɚɬɢɬɨɜ�ɪɚɡɥɢɱɧɨɣ�ɷɬɢɨɥɨɝɢɢ��Q �����ɚ�ɬɚɤɠɟ�ɷɤɫɬɪɭɡɢɢ�ɢ�ɫɦɟɳɟ�
ɧɢɹ�Ɋɋ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɥɨɫɤɨɫɬɢ�ɬɨɧɧɟɥɹ��Q �����ȼ�ɝɪɭɩɩɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɎɅɋ�ɢ�ȽȼɄ�ɬɚɤɢɯ�ɨɫɥɨɠɧɟɧɢɣ
ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɧɟ�ɛɵɥɨ��
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Ɂɚɤɥɸɱɟɧɢɟ
ȼɨ� ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ�� ɤɪɨɦɟ� ,,,�� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɨɩɨɫɬɚɜɢɦɵɟ� ɞɚɧɧɵɟ� ɩɨɜɵɲɟɧɢɹ� ɄɈɁ� ɢ�

ɇɄɈɁ��ɭɦɟɧɶɲɟɧɢɹ�ɫɮɟɪɢɱɟɫɤɨɝɨ�ɢ�ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ�ɤɨɦɩɨɧɟɧɬɨɜ�ɪɟɮɪɚɤɰɢɢ��ɚ�ɬɚɤɠɟ�ɭɦɟɧɶɲɟɧɢɹ�ɩɥɨ�
ɳɚɞɢ�ɷɤɬɚɡɢɢ�ɩɨ�ɞɚɧɧɵɦ�ɤɟɪɚɬɨɬɨɩɨɝɪɚɮɢɢ��ɉɪɢ�ɚɫɢɦɦɟɬɪɢɱɧɵɯ�Ʉɗ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɞɜɭɯ�Ɋɋ�ɜ�ɨɬɞɚɥɟɧ�
ɧɨɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɨɬɦɟɱɚɸɬɫɹ�ɫɧɢɠɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɇɄɈɁ�ɢ�ɄɈɁ��ɭɫɢɥɟɧɢɟ�ɪɟɮɪɚɤɰɢɢ�
ɚ�ɬɚɤɠɟ�ɯɚɪɚɤɬɟɪɧɚɹ�ɬɨɩɨɝɪɚɮɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ���©ɷɮɮɟɤɬ�ɡɚɬɟɤɚɧɢɹª��ɂɫɯɨɞɹ�ɢɡ�ɷɬɨɝɨ��ɜ�ɬɚɤɢɯ�ɫɥɭɱɚɹɯ�ɦɵ
ɪɟɤɨɦɟɧɞɭɟɦ�ɢɦɩɥɚɧɬɢɪɨɜɚɬɶ�ɨɞɢɧ�Ɋɋ�ɜ�ɡɨɧɭ�ɧɚɢɛɨɥɶɲɟɣ�ɷɤɬɚɡɢɢ�

ɂɫɯɨɞɹ�ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɪɨɜɟɞɟɧɧɵɯ�ɨɩɟɪɚɰɢɣ��ɦɵ�ɩɪɢɲɥɢ�ɤ�ɜɵɜɨɞɭ��ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ȽȼɄ�ɢɥɢ�
ɎɅɋ�ɨɛɥɟɝɱɚɸɬ�ɩɪɨɜɟɞɟɧɢɟ�ɨɩɟɪɚɰɢɢ�ɞɥɹ�ɯɢɪɭɪɝɚ�ɢ�ɩɚɰɢɟɧɬɚ��ɭɦɟɧɶɲɚɟɬ�ɪɢɫɤɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫ�
ɥɨɠɧɟɧɢɣ��ɚ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɢ�ɷɬɨɦ�ɚɧɚɥɨɝɢɱɧɵ��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ��ɦɵ�ɨɬɞɚɟɦ�ɩɪɟɞɩɨɱɬɟɧɢɟ
ɎɅɋ�ɜɫɥɟɞɫɬɜɢɟ�ɚɛɫɨɥɸɬɧɨ�ɱɟɬɤɨɝɨ�ɡɚɥɟɝɚɧɢɹ�Ɋɋ��ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ�ɷɮɮɟɤɬɚ��ɩɨɥɧɨɝɨ�ɚɪɟɚɤɬɢɜɧɨɝɨ�ɬɟɱɟ�
ɧɢɹ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ���ɫɩɨɤɨɣɧɵɣ�ɝɥɚɡ�ɛɟɡ�ɝɟɦɨɪɪɚɝɢɣ��ɯɚɪɚɤɬɟɪɧɵɯ�ɞɥɹ�ɮɢɤɫɚɰɢɢ�ɩɢɧɰɟɬɨɦ�
ɢɥɢ�ɩɪɢ�ɧɚɥɨɠɟɧɢɢ�ȽȼɄ��ɇɨ�ɜɜɢɞɭ�ɬɨɝɨ��ɱɬɨ�ɮɟɦɬɨɥɚɡɟɪɧɚɹ�ɯɢɪɭɪɝɢɹ�ɩɨɞɪɚɡɭɦɟɜɚɟɬ�ɞɨɫɬɚɬɨɱɧɭɸ�ɡɚɬɪɚɬ�
ɧɨɫɬɶ�ɦɟɬɨɞɢɤɢ��ɦɧɨɝɢɟ�ɤɥɢɧɢɤɢ��ɭɞɚɥɟɧɧɵɟ�ɨɬ�ɤɪɭɩɧɵɯ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɯ�ɰɟɧɬɪɨɜ��ɧɟ�ɦɨɝɭɬ�ɩɨɡɜɨ�
ɥɢɬɶ�ɫɟɛɟ�ɨɩɟɪɢɪɨɜɚɬɶ�ɫ�ɎɅɋ��ȼ�ɬɚɤɨɦ�ɫɥɭɱɚɟ�ɞɚɧɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɡɜɨɥɹɟɬ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɩɪɨɜɟɞɟɧɢɟ�
ɢɦɩɥɚɧɬɚɰɢɸ�Ɋɋ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ȽȼɄ��ɩɨɫɤɨɥɶɤɭ��ɤɚɤ�ɭɠɟ�ɛɵɥɨ�ɫɤɚɡɚɧɨ�ɜɵɲɟ��ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶ�
ɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɨɩɨɫɬɚɜɢɦɵ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�

ɇɚɲ�ɨɞɢɧɧɚɞɰɚɬɢɥɟɬɧɢɣ�ɨɩɵɬ�ɢɦɩɥɚɧɬɚɰɢɢ�Ɋɋ�ɜ�ɥɟɱɟɧɢɢ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ�ɤɟɪɚɬɷɤɬɚɡɢɣ�ɪɚɡɥɢɱɧɨɝɨ�
ɝɟɧɟɡɚ�ɞɨɤɚɡɚɥ�ɜɵɫɨɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɜɢɞɚ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɚ�ɱɟɬɤɨɟ�ɫɨɛɥɸɞɟɧɢɟ�
ɤɪɢɬɟɪɢɟɜ�ɨɬɛɨɪɚ�ɢ�ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦ�ɯɢɪɭɪɝɨɜ�±�ɡɚɥɨɝ�ɞɨɫɬɚɬɨɱɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�

ɅɂɌȿɊȺɌɍɊȺ�

�� ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ��Ɇɟɞɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�ɥɟɱɟɧɢɹ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ�ɤɟɪɚɬɷɤɬɚɡɢɣ�ɪɚɡ�
ɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ��Ⱦɢɫɫ����ɞɨɤ��ɦɟɞ��ɧɚɭɤ��������ɫ�����

�� Ɇɚɥɸɝɢɧ�Ȼ�ɗ���ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ɇɟɪɡɥɨɜ�Ⱦ�ȿ��ɢ�ɞɪ��Ɉɬɞɚɥɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɚɡ�
ɥɢɱɧɵɯ�ɬɟɯɧɢɤ�ɍɎ�ɤɪɨɫɫɥɢɤɢɧɝɚ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦɢ�ɤɟɪɚɬɷɤɬɚɡɢɹɦɢ����Ɉɮɬɚɥɶɦɨ�
ɯɢɪɭɪɝɢɹ��������ʋ���ɫ�������

�� Ɇɚɥɸɝɢɧ�Ȼ�ɗ���ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ⱥɣɛɚ�ɗ�ɗ��ɢ�ɞɪ��ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ
ɪɟɡɭɥɶɬɚɬɨɜ�ɩɟɪɟɞɧɟɣ�ɝɥɭɛɨɤɨɣ�ɩɨɫɥɨɣɧɨɣ�ɢ�ɫɤɜɨɡɧɨɣ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɢ�ɩɨ�ɩɨɜɨɞɭ�ɤɟɪɚɬɨɤɨɧɭɫɚ����
Ɉɮɬɚɥɶɦɨɯɢɪɭɪɝɢɹ��������ʋ���ɫ�������

�� Ȼɥɚɜɚɬɫɤɚɹ�ȿ�Ⱦ��Ɋɟɮɪɚɤɰɢɨɧɧɚɹ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɚ��Ɇ�������������ɫ�
�� )OHPLQJ�-�)��5�$���.LOPHU�/���%XUULV�7�(��HW�DO��7KH�LQWUD�VWURPDO�FRUQHDO�ULQJ��WZR�FDVHV�LQ�UDEELWV����-�

5HIUDFW��6XJ���������ʋ���S���������
�� $OLR�-�/���6KDED\HN�0�+���$UWROD�$��,QWUDFRUQHDO�ULQJ�VHJPHQWV�IRU�NHUDWRFRQXV�FRUUHFWLRQ��ORQJ�WHUP

IROORZ�XS����-��&DWDUDFW��5HIUDFW��6XUJ���������ʋ�������S���������
�� &ROLQ�-���0DOHW�)�-��,QWDFV�IRU�WKH�FRUUHFWLRQ�RI�NHUDWRFRQXV��WZR�\HDU�IROORZ�XS����-�&DWDUDFW��5HIUDFW��

6XUJ���������ʋ�������S�������
�� &RVNXQVHYHQ�(���.\PLRQLV�*�'���7VLNOLV�1�6��HW�DO��2QH�\HDU�UHVXOWV�RI�LQWUDVWURPDO�FRUQHDO�ULQJ�VHJPHQW�

LPSODQWDWLRQ��.HUD5LQJ��XVLQJ�IHPWRVHFRQG�ODVHU�LQ�SDWLHQWV�ZLWK�NHUDWRFRQXV����$P��-��2SKWKDOPRO���
������ʋ��������S���������

�� 'D[HU�$��&RUQHDO�LQWUDVWURPDO�LPSODQWDWLRQ�VXUJHU\�IRU�WKH�WUHDWPHQW�RI�PRGHUDWH�DQG�KLJK�P\RSLD����-
&DWDUDFW�5HIUDFW�6XUJ����������ʋ�����������Ɋ�������

��� (UWDQ�$���&ROLQ�-��,QWUDFRUQHDO�ULQJV�IRU�NHUDWRFRQXV�DQG�NHUDWHFWDVLD����-��&DWDUDFW��5HIUDFW��6XUJ��������
ʋ�������S�����������

��� )HUUDUD�GH�$��&�3��7HFQLFD�FLUXUJLFD�SDUD�FRUUHoDR�GH�PLRSLD��$QHO�FRUQHDQR�LQWUD�HVWURPDO�����5HY��%UDV��
2IWDOPRO���������ʋ����S���������

��� 6KDED\HN�0�+���$OLR� -�/�� ,QWUDVWURPDO� FRUQHDO� ULQJ� VHJPHQW� LPSODQWDWLRQ� E\� IHPWRVHFRQG� ODVHU� IRU�
NHUDWRFRQXV�FRUUHFWLRQ����2SKWKDOPRORJ\��������ʋ��������ɪ�����������

��� ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ⱥɜɪɚɦɟɧɤɨ�ɋ�Ⱥ��ɂɧɬɪɚɫɬɪɨɦɚɥɶɧɚɹ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɚ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɫɟɝɦɟɧɬɨɜ
ɤɚɤ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɢɡɦɟɧɺɧɧɨɣ�ɪɨɝɨɜɢɰɵ�ɩɪɢ�ɚɫɢɦɦɟɬɪɢɱɧɵɯ�ɤɟɪɚɬɷɤɬɚɡɢɹɯ�ɪɚɡ�
ɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ����Ɉɮɬɚɥɶɦɨɥɨɝɢɹ�±�������ʋ���ɫ�������
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��� Ɇɚɥɸɝɢɧ�Ȼ�ɗ���ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ⱥɜɪɚɦɟɧɤɨ�ɋ�Ⱥ�� ɢ� ɞɪ��Ʌɟɱɟɧɢɟ� ɩɚɪɚɰɟɧɬɪɚɥɶɧɵɯ� ɤɟɪɚɬɷɤɬɚɡɢɣ
ɪɚɡɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ�ɦɟɬɨɞɨɦ�ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɨɣ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɢ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɪɨɝɨɜɢɱɧɨɝɨ�ɫɟɝ�
ɦɟɧɬɚ�ɜ�ɡɨɧɭ�ɧɚɢɛɨɥɶɲɟɣ�ɷɤɬɚɡɢɢ����Ɉɮɬɚɥɶɦɨɯɢɪɭɪɝɢɹ��������ʋ���ɫ�������

��� Ɇɚɥɸɝɢɧ�Ȼ�ɗ���ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ⱥɜɪɚɦɟɧɤɨ�ɋ�Ⱥ��ɂɧɬɪɚɫɬɪɨɦɚɥɶɧɚɹ�ɤɟɪɚɬɨɩɥɚɫɬɢɤɚ�ɫ�ɢɦɩɥɚɧɬɚ�
ɰɢɟɣ�ɪɨɝɨɜɢɱɧɨɝɨ�ɫɟɝɦɟɧɬɚ�ɜ�ɥɟɱɟɧɢɢ�ɩɪɨɡɪɚɱɧɨɣ�ɤɪɚɟɜɨɣ�ɞɟɝɟɧɟɪɚɰɢɢ�ɪɨɝɨɜɢɰɵ����ȼɟɫɬɧɢɤ�ɈȽɍ�
������ʋ���������ɫ���������

��� Ɇɚɥɸɝɢɧ�Ȼ�ɗ���ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���ɉɨɪɭɱɢɤɨɜɚ�ȿ�ɉ��ɢ�ɞɪ��Ɋɟɡɭɥɶɬɚɬɵ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɚ
ɫ� ɩɪɨɡɪɚɱɧɨɣ�ɦɚɪɝɢɧɚɥɶɧɨɣ� ɞɟɝɟɧɟɪɚɰɢɟɣ� �ɉɆȾ�� �ɤɥɢɧɢɱɟɫɤɢɣ� ɫɥɭɱɚɣ�� ���Ɉɮɬɚɥɶɦɨɯɢɪɭɪɝɢɹ��
������ʋ���ɫ�������

��� 0DO\XJLQ�%�(���0RUR]�=�,���,]PD\ORYD�6�%��7HFKQLTXH�DQG�UHVXOWV�RI�LQWUDFRUQHDO�VHJPHQW�LPSODQWDWLRQ
ZLWK�WKH�FDOLEUDWHG�YDFXXP�ULQJ���(6&56�:LQWHU�0HHWLQJ�����WK��%XGDSHVW��������)HEUXDU\�������ɷɥɟɤ�
ɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ��

��� ɀɢɜɨɬɨɜɫɤɢɣ� Ⱦ�ɋ�� ɂɡɦɟɧɟɧɢɟ� ɪɟɮɪɚɤɰɢɢ� ɝɥɚɡɚ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɢɦɩɥɚɧɬɚɰɢɢ� ɜɧɭɬɪɢɪɨɝɨɜɢɱɧɵɯ
ɩɥɚɫɬɦɚɫɫɨɜɵɯ�ɥɢɧɡ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɟ����ȼɟɫɬɧ��ɨɮɬɚɥɶɦɨɥ���������ʋ���ɫ�������

��� Ɇɚɥɸɝɢɧ�Ȼ�ɗ���ɂɡɦɚɣɥɨɜɚ�ɋ�Ȼ���Ⱥɜɪɚɦɟɧɤɨ�ɋ�Ⱥ��ɢ�ɞɪ��Ɉɫɥɨɠɧɟɧɢɹ�ɢɧɬɪɚɫɬɪɨɦɚɥɶɧɨɣ�ɤɟɪɚɬɨɩɥɚ�
ɫɬɢɤɢ�ɫ�ɢɦɩɥɚɧɬɚɰɢɟɣ�ɪɨɝɨɜɢɱɧɵɯ�ɫɟɝɦɟɧɬɨɜ�ɩɪɢ�ɤɟɪɚɬɷɤɬɚɡɢɹɯ�ɪɚɡɥɢɱɧɨɝɨ�ɝɟɧɟɡɚ��ɦɟɬɨɞɵ�ɢɯ
ɥɟɱɟɧɢɹ�ɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ����Ɉɮɬɚɥɶɦɨɯɢɪɭɪɝɢɹ��������ʋ���ɫ�������

��� %HOLQ� 0�:��� $PEURVLR� 5�� 6FKHLPSÀXJ� LPDJLQJ� IRU� NHUDWRFRQXV� DQG� HFWDWLF� GLVHDVH� ��� ,QGLDQ� -��
2SKWKDOPRO���ʋ���������S���������

ø]PD\ORYD�6�%���=LPLQD�0�9���6HPÕNLQ�$�<���.RPDURYD�2�<���3URQNLQD�6�$�

35245(66ø9/ԤùԤ1�.(5$7(.7$=ø<$/$5,1�0h$/ø&Ԥ6ø1'Ԥ�%8<18=
4øù$�6(40(17/Ԥ5ø1ø1�ø03/$17$6ø<$6,1,1����ø//ø.�7Ԥ&5h%Ԥ6ø

$NDG��6�1�)\RGRURY�DGÕQD�³*|]�Q�PLNURFΩUUDKL\\ΩVL´�6(7.�0LOOL�WLEEL�WΩGTLTDW�PΩUNΩ]L�)HGHUDO�'|YOΩW�DYWRQRP�
P�ΩVVLVΩ��0RVNYD�úΩK���5XVL\D

$oDU V|]OԥU� NHUDWHNWD]L\DODU��EX\QX]�TLúD�VHTPHQWOΩUL��LQWUDVWURPDO�NHUDWRSODVWLND��IHPWROD]HU�P�úD\LΩW

;h/$6Ԥ

0ԥTVԥG ±�NHUDWHNWD]L\DODUÕQ� �.(�� WLSL�Yԥ�EX\QX]�TLúD� WRQQHOOԥULQLQ� IRUPDODúGÕUÕOPDVÕ�P�[WԥOLI� WH[QLNDODUÕQ
WԥWELTL� Qԥ]ԥUԥ� DOÕQDUDT�� D\UÕ�D\UÕ� JHQH]OL� SURTUHVVLYOԥúԥQ� .(� LOԥ� SDVL\HQWOԥUGԥ� EX\QX]� TLúD� VHTPHQWOԥULQLQ�
LPSODQWDVL\DVÕQÕQ�X]DT�QԥWLFԥOԥULQLQ�WԥKOLOL�

0DWHULDO Yԥ PHWRGODU
.OLQLNL�WԥGTLTDWODU�EX\QX]�TLúD�VHTPHQWOԥULQLQ�LPSODQWDVL\DVÕ�LOԥ�LQWUDVWURPDO�NHUDWRSODVWLND��ø6.3��LFUD�HGLOPLú

P�[WԥOLI�JHQH]OL�.(�LOԥ������SDVL\HQWLQ�NOLQLNL�IXQNVLRQDO�Yԥ]L\\ԥWLQLQ�WԥKOLOLQԥ�ԥVDVODQPÕúGÕU��.ODVVLN�PH[DQLNL
ø6.3�����KDOGD��GԥUԥFԥOԥUԥ�E|O�QP�ú�YDNXXP�KDOTDQÕQ��'%9+��WԥWELTL��������KDOGD��IHPWROD]HU�P�úD\LԥW��)/0�
±� ���� KDOGD� DSDUÕOPÕúGÕU�� .HUDWRNRQXV� GLDTQR]X� ����� J|]Gԥ� �������� Wԥ\LQ� HGLOPLúGLU�� RQODUGDQ� [ԥVWԥOL\LQ� ,,�
PԥUKԥOԥVL�±������J|]Gԥ����������,,,�PԥUKԥOԥVL�±�����J|]Gԥ����������úԥIIDI�PDUJLQDO�GHJHQHUDVL\D��ù0'��±����
J|]Gԥ���������/$=ø.�GԥQ�VRQUD�LNLQFLOL�NHUDWHNWD]L\D�±����J|]Gԥ��������ROPXúGXU��*|]OԥULQ�TUXSODUD�E|O�QPԥVL�
VLPPHWULN�Yԥ�DVVLPHWULN�.(�P|YFXGOX÷X�� LPSODQWDVL\D�HGLOԥQ�EX\QX]�TLúD�VHTPHQWOԥULQLQ�VD\Õ�Yԥ�EX\QX]�TLúD
WRQQHOLQLQ�IRUPDODúGÕUÕOPDVÕ�WH[QLNDVÕQD�P�YD¿T�RODUDT�DSDUÕOPÕúGÕU�

1ԥWLFԥ
6LPPHWULN� �LNL� EX\QX]� TLúD� VHTPHQWLQLQ� LPSODQWDVL\DVÕ� LOԥ�� Yԥ� DVVLPHWULN� �ELU� EX\QX]� TLúD� VHTPHWLQLQ�

LPSODQWDVL\D�LOԥ��.(�TUXSODUÕQGD�NRUUHNVL\D�ROXQDQ�Yԥ�NRUUHNVL\D�ROXQPD\DQ�J|UPԥ�LWLOL\LQLQ�DUWPDVÕ��VIHULN�Yԥ�
VLOLQGULN�UHIUDNVL\D�NRPSRQHQWOԥULQLQ�D]DOPDVÕ��KԥPoLQLQ�NHUDWRWRSRTUD¿\D�PԥOXPDWODUÕQD�J|Uԥ�HNWD]L\D�VDKԥVLQLQ
D]DOPDVÕ�TH\G�HGLOPLúGLU��øNL�EX\QX]�TLúD�VHTPHQWLQLQ�LPSODQWDVL\DVÕ�LOԥ�DVVLPHWULN�.(�TUXSXQGD�ԥPԥOL\\DWGDQ
VRQUDNÕ�X]DT�G|YUGԥ�NRUUHNVL\D�ROXQDQ�Yԥ�NRUUHNVL\D�ROXQPD\DQ�J|UPԥ�LWLOL\L�J|VWԥULFLOԥULQLQ�HQPԥVL��HOԥFԥ�Gԥ
UHIUDNVL\DQÕQ�J�FOԥQPԥVL�P�úDKLGԥ�HGLOPLúGLU��%X\QX]�TLúD�WRQQHOLQLQ�IRUPDODúGÕUÕOPDVÕ��o�Q�ԥODYԥ�TXU÷XODUÕQ
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LVWLIDGԥVL��'%9+�Yԥ�)/0��NODVVLN�WH[QRORJL\DODUÕQ�LVWLIDGԥVL�]DPDQÕ�ROGX÷X�NLPL�LQWUD��Yԥ�ԥPԥOL\\DWGDQ�VRQUDNÕ�
IԥVDGODUÕQ�D]DOPDVÕQD�úԥUDLW�\DUDWPÕúGÕU��'%9+�Yԥ�)/0�WԥWELT�ROXQDUDT�EX\QX]�TLúD�VHTPHQWOԥULQLQ�LPSODQWDVL\DVÕ
LOԥ� ø6.3�NOLQLNL�IXQNVLRQDO� QԥWLFԥOԥUL�P�TD\LVԥ� HGLOԥ� ELOLQLU�� FԥUUDK�Yԥ� SDVL\HQW� �o�Q� ԥPԥOL\\DWÕQ� DSDUÕOPDVÕQÕ
DVDQODúGÕUÕU�Yԥ�FԥUUDKL�P�GD[LOԥ�YD[WÕQÕQ�D]DOGÕOPDVÕQD�úԥUDLW�\DUDGÕU�

<HNXQ
0�[WԥOLI�JHQH]OL�SURTUHVVLYOԥúԥQ�NHUDWHNWD]L\DODUÕQ�P�DOLFԥVLQGԥ�EX\QX]�TLúD�VHTPHQWOԥULQLQ�LPSODQWDVL\DVÕQÕQ�

���LOOLN�WԥFU�Eԥ�KD]ÕUNL�FԥUUDKL�P�GD[LOԥ�Q|Y�Q�Q�\�NVԥN�HIIHNWLYOL\LQL�V�EXW�HWPLúGLU��6HoLP�PH\DUODUÕQD�GԥTLT�
ULD\ԥW�HGLOPԥ�Yԥ�FԥUUDKÕQ�SURIHVVLRQDOL]PL�NLID\ԥW�TԥGԥU�WԥKO�NԥVL]OL\LQ�UԥKQLGLU�

,]PDLORYD�6��%���=LPLQD�0�9���6HP\NLQ�$�<���.RPDURYD�2�<���3URQNLQD�6��$�

���<($56¶�(;3(5,(1&(�2)�&251($/�6(*0(176�,03/$17$7,21�,1
3$7,(176�:,7+�352*5(66,9(�.(5$7(&7$6,$

6�1�)\RGRURY�(\H�0LFURVXUJHU\�)HGHUDO�6WDWH�,QVWLWXWLRQ��0RVFRZ��5XVVLDQ�)HGHUDWLRQ

.H\ ZRUGV� HFWDVLD��FRUQHDO�VHJPHQWV�LQWUDVWURPDO�NHUDWRSODVW\��IHPWRODVHU�VXSSRUW

6800$5<

$LP ±�WR�HYDOXDWH�ORQJ�WHUP�IROORZ�XS�GDWD�RI�LPSODQWDWLRQ�RI�FRUQHDO�VHJPHQWV�LQ�SDWLHQWV�ZLWK�SURJUHVVLYH�
NHUDWHFWDVLD��FRQVLGHULQJ�YDULRXV�W\SHV�RI�NHUDWHFWDVLD�DQG�YDULRXV�WHFKQLTXHV�RI�IRUPDWLRQ�FRUQHDO�WXQQHOV�

0DWHULDO DQG PHWKRGV
�����H\HV�RI�SDWLHQWV�ZLWK�NHUDWHFWDVLD�RI�YDULRXV�JHQHVLV�ZKR�KDG�XQGHUJRQH�LQWUDVWURPDO�NHUDWRSODVW\��,6.3�

ZLWK�LPSODQWDWLRQ�RI�FRUQHDO�VHJPHQWV��&6���7KH�VWDQGDUG�PHFKDQLFDO�WHFKQLTXH�RI�,6.3�ZDV�GRQH�LQ�����FDVHV�
XVLQJ�FDOLEUDWHG�YDFXXP�ULQJ��&95��LQ������FDVHV��ZLWK�XVH�RI�IHPWRVHFRQG�ODVHU�DVVLVWLQJ�±������7KH�NHUDWRFRQXV
ZDV�GLDJQRVHG�LQ������H\HV����������ZLWK�WKH�,,�VWDJH�RI�D�GLVHDVH�±������H\HV����������WKH�,,,�VWDJH�±�LQ�����H\HV
���������SHOOXFLG�PDUJLQDO�GHJHQHUDWLRQ��30'����LQ�����H\HV���������VHFRQGDU\�SRVW/$6,.�HFWDVLD�±�LQ����H\HV
��������7KH�H\HV�ZHUH�VHSDUDWHG�LQWR�JURXSV�DFFRUGLQJ�WR�SUHVHQFH�RI�V\PPHWULF�DQG�DV\PPHWULF�NHUDWHFWDVLDV��WKH
QXPEHU�RI�LPSODQWHG�&6�DQG�WKH�WHFKQLTXH�RI�IRUPDWLRQ�FRUQHDO�WXQQHOV��

5HVXOWV
,Q�JURXSV�RI�V\PPHWULF��ZLWK�LPSODQWDWLRQ�RI�WZR�&6��DQG�DV\PPHWULF��ZLWK�LPSODQWDWLRQ�RI�RQH�&6��HFWDVLDV

ZHUH�LGHQWL¿HG�WKH�LQFUHDVH�RI�WKH�FRUUHFWHG�DQG�XQFRUUHFWHG�GLVWDQFH�YLVXDO�DFXLW\��WKH�GHFUHDVH�RI�VSKHULFDO�DQG�
F\OLQGULFDO�UHIUDFWLYH�FRPSRQHQWV��DQG�DOVR�WKH�GHFUHDVH�RI�HFWDWLF�DUHD�DFFRUGLQJ�WR�WKH�FRUQHDO�WRSRJUDSK\��,Q�
JURXS�RI�DV\PPHWULF�HFWDVLD�ZLWK�LPSODQWDWLRQ�RI�WZR�&6�LQ�ODWH�SRVWRSHUDWLYH�SHULRG�ZDV�REVHUYHG�WKH�GHFUHDVH�RI�
WKH�FRUUHFWHG�DQG�XQFRUUHFWHG�GLVWDQFH�YLVXDO�DFXLW\�DQG�WKH�JDLQ�RI�UHIUDFWLRQ��8VLQJ�RI�WKH�&95�RU�WKH�IHPWRVHFRQG�
ODVHU�IRU�IRUPLQJ�D�FRUQHDO�WXQQHO�SURPRWHV�UHGXFWLRQ�RI�LQWUD��DQG�SRVWRSHUDWLYH�FRPSOLFDWLRQV�OLNH�LQ�FODVVLFDO�
WHFKQRORJ\�

&RQFOXVLRQ
2XU����\HDUV�RI�H[SHULHQFH�RI�WKH�LPSODQWDWLRQ�RI�FRUQHDO�VHJPHQWV�IRU�WUHDWPHQW�RI�SURJUHVVLYH�NHUDWHFWDVLD�RI�

YDULRXV�JHQHVLV�SURYHV�KLJK�HI¿FLHQF\�RI�WKLV�W\SH�RI�VXUJHU\��7KH�SUHFLVH�FRPSOLDQFH�ZLWK�VHOHFWLRQ�FULWHULD�DQG�
ZLGH�H[SHULHQFH�RI�VXUJHRQV�HQVXUH�VXI¿FLHQW�VDIHW\�

Ⱦɥɹ�ɤɨɪɪɟɫɩɨɧɞɟɧɰɢɢ�
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