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ɧɟ� ɨɞɢɧɚɤɨɜɚ�� ɋɤɨɪɨɫɬɶ� ɪɟɚɤɰɢɢ� ɧɚ� ɩɥɨɫɤɨɫɬɢ� ������ ɜ� �±�� ɪɚɡ� ɜɵɲɟ�� ɱɟɦ� ɧɚ� ɩɥɨɫɤɨɫɬɹɯ�
������ɢ�������>�@��

Ɋɢɫ� �� ɢɥɥɸɫɬɪɢɪɭɟɬ� ɬɜɺɪɞɨɮɚɡɧɨɟ�
ɫɩɟɤɚɧɢɟ������ɦɚɫɫ�:& ± �����ɦɚɫɫ�&R ɩɪɢ�
���� qɋ��ɱɟɪɟɡ������ɦɢɧɭɬɵ�ɩɨɫɥɟ�ɧɚɝɪɟɜɚ�

ɇɚ� ɪɢɫɭɧɤɟ� ��� ɜ� ɛɟɥɨɦ� ɤɜɚɞɪɚɬɟ��
ɜɜɟɪɯɭ�� ɦɟɠɞɭ� ɱɚɫɬɢɰɚɦɢ� :& ɦɚɥɟɧɶɤɚɹ�
ɱɚɫɬɢɰɚ &R�� ɚ� ɫɩɪɚɜɚ�� ɜ� ɛɟɥɨɦ� ɤɜɚɞɪɚɬɟ��
ɜɹɡɤɨɟ� ɬɟɱɟɧɢɟ� ɤɨɛɚɥɶɬɨɜɨɣ� ɱɚɫɬɢɰɵ� ɩɨ�
ɩɨɜɟɪɯɧɨɫɬɢ� :&�� ȼɹɡɤɨɟ� ɬɟɱɟɧɢɟ�� ɩɨ�
ɚɧɚɥɨɝɢɢ� ɫ� ɠɢɞɤɨɣ� ɦɚɧɠɟɬɤɨɣ�� ɦɨɠɧɨ�
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ�U��U�� Ȝڧ��� ɪɢɫ� ��

Ɋɢɫ�����ɉɚɪɚɦɟɬɪɵ�ɜɹɡɤɨɝɨ�ɬɟɱɟɧɢɹ�ɤɨɛɚɥɶɬɨɜɨɣ�ɮɚɡɵ��î������î���

ɇɚ� ɪɢɫ� �� ɡɚɮɢɤɫɢɪɨɜɚɧ� ɦɨɦɟɧɬ� ɤɨɧɬɚɤɬɧɨɝɨ� ɩɥɚɜɥɟɧɢɹ ɩɪɢ� ���� qɋ�� ɱɟɪɟɡ� �����
ɦɢɧɭɬɵ� ɫ� ɧɚɱɚɥɚ� ɧɚɝɪɟɜɚ�� ɉɪɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɠɢɞɤɨɫɬɢ�� ɩɪɨɢɡɨɲɥɨ� ɫɪɚɳɢɜɚɧɢɟ� ɞɜɭɯ�
ɤɚɪɛɢɞɧɵɯ�ɡɺɪɟɧ��ɤɜɚɞɪɚɬ�ɫɥɟɜɚ��ɢ�ɨɛɪɚɡɨɜɚɧɢɟ�ɦɚɧɠɟɬɵ�ɠɢɞɤɨɣ�ɮɚɡɵ��ɤɜɚɞɪɚɬ�ɫɩɪɚɜɚ��

Ɋɢɫ�����ɉɨɜɟɪɯɧɨɫɬɶ�ɨɛɪɚɡɰɚ�:&�&R ɜ�ɦɨɦɟɧɬ�ɤɨɧɬɚɤɬɧɨɝɨ�ɩɥɚɜɥɟɧɢɹ� î�����>�@

Ɋɢɫ�����ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɱɚɫɬɢɰ�:&±&R��
î�����>�@�
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ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɚɜɬɨɪɵ� ɪɚɛɨɬɵ� >�@� ɫɦɨɝɥɢ� ɩɨɥɭɱɢɬɶ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ��
ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ� ɩɨɥɭɱɢɬɶ� ɢɫɬɢɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɪɨɰɟɫɫɚ�
ɠɢɞɤɨɮɚɡɧɨɝɨ�ɫɩɟɤɚɧɢɹ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɧɚ�ɪɢɫ� ��

Ɋɢɫ�����ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�ɢɡɦɟɪɟɧɢɟ U��U���Ȝ��ύ

ɇɚ� ɪɢɫ� �� ɮɪɚɝɦɟɧɬ� ɪɢɫ� ��� ɭɜɟɥɢɱɟɧɧɵɣ� � ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɜ� ���� ɪɚɡɚ�� Ɂɧɚɹ� ɫɪɟɞɧɢɟ�
ɪɚɡɦɟɪɵ�ɱɚɫɬɢɰ�:&��ɦɨɠɧɨ�ɢɡɦɟɪɢɬɶ�U��U�� Ȝڧ���

U  ���ɦɤɦ��ɫɧɢɡɭ���U  ���ɦɤɦ��ɫɜɟɪɯɭ���U�  ���ɦɤɦ��Ȝ  ���ɦɤɦ�ڧ�  ���±��ɨ�

Ɂɧɚɱɟɧɢɟ�ĳ ɢɡɦɟɪɢɬɶ�ɫɥɨɠɧɨ��ɬ�ɤ��ɬɪɭɞɧɨ�ɜɵɞɟɥɢɬɶ�ɰɟɧɬɪɵ�ɭ�ɱɚɫɬɢɰ��ɧɨ�ɩɪɢ�ɠɟɥɚɧɢɢ��
ɦɨɠɧɨ�ɧɚɣɬɢ�ɰɟɧɬɪ�ɭ�ɱɚɫɬɢɰɵ�ɫɥɟɜɚ��Ɍɨɝɞɚ�ĳ ɛɭɞɟɬ�ɪɚɜɧɨ���·��ɨ�

ɉɨɜɟɞɟɧɢɟ� ɱɚɫɬɢɰ� ɤɚɪɛɢɞɚ� ɬɢɬɚɧɚ� ɢ� ɧɢɤɟɥɹ�� ɜ� ɪɟɠɢɦɟ� ³LQ VLWX´�� ɛɵɥɨ� ɢɡɭɱɟɧɨ� ɧɚ�
ɨɛɪɚɡɰɟ�����ɦɚɫɫ����7L& ± ���ɦɚɫɫ����1L��ɩɨ�ɚɧɚɥɨɝɢɱɧɨɣ�ɦɟɬɨɞɢɤɟ�

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɢɫɯɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢ�ɦɟɬɨɞɢɤɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ
ɂɫɯɨɞɧɵɟ�ɦɚɬɟɪɢɚɥɵ�
� ɤɚɪɛɢɞ� ɬɢɬɚɧɚ� ɮɢɪɦɵ� 8QLRQ &DUELGH�� ɫ� ɪɚɡɦɟɪɨɦ� ɱɚɫɬɢɰ� �±�� ɦɤɦ�� ɯɢɦɢɱɟɫɤɢɣ�

ɫɨɫɬɚɜ��ɦɚɫɫ������ɋɨɛɳ ± �������ɋɫɜ ± ������ɞɪ��ɷɥɟɦɟɧɬɵ�± �����
� ɧɢɤɟɥɶ�ɮɢɪɦɵ�,1&2��ɫ�ɪɚɡɦɟɪɨɦ�ɱɚɫɬɢɰ��±��ɦɤɦ��ɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ��ɦɚɫɫ������& ±

���±�����2 ± ������6 ± �������)H ± �������ɞɪɭɝɢɟ�ɷɥɟɦɟɧɬɵ�± ɫɥɟɞɵ���1L ɨɫɬɚɥɶɧɨɟ�
ɂɫɯɨɞɧɵɟ�ɩɨɪɨɲɤɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɩɪɨɫɟɢɜɚɥɢ�ɧɚ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�ɤɥɚɫɫɢɮɢɤɚɬɨɪɟ�

ɫ�ɪɚɡɦɟɪɨɦ�ɹɱɟɟɤ����ɦɤɦ��ɉɨɪɨɲɤɢ�ɫɦɟɲɢɜɚɥɢ�ɜ�ɲɚɪɨɜɨɣ�ɦɟɥɶɧɢɰɟ��ɜ�ɷɬɚɧɨɥɟ�ɜ�ɬɟɱɟɧɢɟ����
ɱɚɫɨɜ��ȼ�ɤɚɱɟɫɬɜɟ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ�ɩɪɢɦɟɧɢɥɢ�����ɜɨɞɧɵɣ�ɪɚɫɬɜɨɪ�ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ�ɫɩɢɪɬɚ��
ɉɨɫɥɟ�ɫɭɲɤɢ�ɢ�ɩɪɨɬɢɪɤɢ�ɱɟɪɟɡ�ɫɢɬɨ�����ɦɦ��ɩɪɟɫɫɨɜɚɥɢ�ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ�ɨɛɪɚɡɰɵ��GîK  ��î��
ɦɦ�� ɩɪɢ�ɞɚɜɥɟɧɢɢ������ ɤɝɫ�ɫɦ� �����Ɇɉɚ���ɋ�ɰɟɥɶɸ� ɭɞɚɥɟɧɢɹ�ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ�ɩɪɨɜɨɞɢɥɢ�
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɟ�ɫɩɟɤɚɧɢɟ�ɩɪɢ����ɨɋ��ɜ�ɬɟɱɟɧɢɟ����ɦɢɧɭɬ�ɜ�ɝɚɡɨɜɨɣ�ɫɪɟɞɟ��ɫɨɫɬɨɹɳɟɣ�ɢɡ���
��ɜɨɞɨɪɨɞɚ�ɢ������ɝɟɥɢɹ��

ɇɚ� ɪɢɫ� � ɩɪɢɜɟɞɟɧɵ ɭɜɟɥɢɱɟɧɧɵɟ� ɜ� �� ɪɚɡ� ɤɢɧɨɤɚɞɪɵ� ��� ɦɦ� ɤɢɧɨɩɥɟɧɤɢ� ɱɚɫɬɢɰ��
ɧɚɯɨɞɹɳɢɯɫɹ�ɧɚ�ɜɟɪɯɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɪɚɡɰɚ� ɫɥɟɜɚ�± ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ����� � � qɋ� ɫɩɪɚɜɚ�
± ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɠɢɞɤɨɣ�ɮɚɡɵ��ɩɪɢ����� � � qɋ��ɜɧɢɡɭ�ɷɤɪɚɧɨɜ�ɩɨɤɚɡɚɧɢɹ�ɤɨɧɬɪɨɥɶɧɨ�
ɢɡɦɟɪɢɬɟɥɶɧɵɯ� ɞɚɬɱɢɤɨɜ�� ɬɟɦɩɟɪɚɬɭɪɵ� �R&��� ɢ� ɜɪɟɦɟɧɢ� ɫ� ɧɚɱɚɥɚ� ɧɚɝɪɟɜɚ� ɨɛɪɚɡɰɚ� �ɦɢɧ���
Ɍɟɦɩɟɪɚɬɭɪɚ� ɞɚɬɱɢɤɚ� ɨɬɥɢɱɚɟɬɫɹ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɛɪɚɡɰɚ�� Ɍɟɦɩɟɪɚɬɭɪɭ�
ɱɚɫɬɢɰ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɪɚɫɫɱɢɬɵɜɚɸɬ�ɩɨ�ɝɪɚɞɭɢɪɨɜɨɱɧɨɦɭ�ɝɪɚɮɢɤɭ��
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ɚ��� ɛ
Ɋɢɫ�����Ɍɟɦɧɨɟ�ɨɝɪɚɧɟɧɧɨɟ�±7L&��ɫɜɟɬɥɨɟ�± 1L��ɭɜɟɥɢɱɟɧɢɟ�����

ɇɚ�ɪɢɫ� �� ɚ�ɨɬɱɟɬɥɢɜɨ�ɜɢɞɧɨ��ɱɬɨ�ɩɨɫɥɟ�ɩɪɟɫɫɨɜɚɧɢɹ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�����Ɇɉɚ��
ɩɨɪɵ� ɦɟɠɞɭ� ɱɚɫɬɢɰɚɦɢ� ɧɟ� ɩɪɟɜɵɲɚɸɬ� ɪɚɡɦɟɪ� ɱɚɫɬɢɰ� ɤɚɪɛɢɞɚ� ɬɢɬɚɧɚ�� ɧɨ� ɜ� ɧɟɤɨɬɨɪɵɯ�
ɫɥɭɱɚɹɯ�ɛɨɥɶɲɟ��ɱɟɦ�ɱɚɫɬɢɰɵ�ɧɢɤɟɥɹ��

Ʉɚɤ� ɜɢɞɧɨ� ɧɚ ɪɢɫ� �� ɛ� ɜ� ɦɨɦɟɧɬ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɠɢɞɤɨɣ� ɮɚɡɵ�� ɪɚɡɦɟɪ� ɩɨɪ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɡɦɟɧɢɥɫɹ�� ɞɨɛɚɜɢɥɢɫɶ� ɬɨɥɶɤɨ� ɩɨɪɵ� ©ɜɵɩɥɚɜɥɟɧɢɹª ɧɚ� ɦɟɫɬɟ� ɱɚɫɬɢɰ�
ɧɢɤɟɥɹ��ɚ�ɠɢɞɤɚɹ�ɮɚɡɚ�ɭɲɥɚ�ɜɧɭɬɪɶ�ɨɛɪɚɡɰɚ�

Ɇɨɠɧɨ�ɡɚɤɥɸɱɢɬɶ��ɱɬɨ�ɩɨɜɟɞɟɧɢɟ�ɱɚɫɬɢɰ�7L&±1L ɚɧɚɥɨɝɢɱɧɨ�ɩɨɜɟɞɟɧɢɸ�ɱɚɫɬɢɰ�:&±
&R�

Ʉɚɤ�ɛɵɥɨ�ɫɤɚɡɚɧɨ�ɜɧɚɱɚɥɟ��ɩɨɜɟɞɟɧɢɟ�ɱɚɫɬɢɰ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɞɨɥɠɧɨ�ɨɬɥɢɱɚɬɶɫɹ�ɨɬ�
ɩɨɜɟɞɟɧɢɹ�ɱɚɫɬɢɰ�ɜɧɭɬɪɢ�ɫɩɟɤɚɟɦɨɝɨ�ɨɛɪɚɡɰɚ��Ⱦɥɹ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ�ɩɨɞɬɜɟɪɠɞɟɧɢɹ�ɛɵɥ�
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ�ɨɛɪɚɡɟɰ��ɜ�ɦɨɦɟɧɬ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɠɢɞɤɨɣ�ɮɚɡɵ��ɭ�ɤɨɬɨɪɨɝɨ�ɫɨ�ɲɥɢɮɨɜɚɥɢ��
a�����ɦɦ�ɫ�ɜɟɪɯɧɟɣ�ɩɨɜɟɪɯɧɨɫɬɢ�

ɇɚ ɪɢɫ� ��� ɜɢɞɧɨ� ɨɛɪɚɡɨɜɚɧɢɟ� ɛɥɨɤɨɜ�� ɬ� ɟ�� ɩɨɥɭɱɟɧɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�
ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɬɟɨɪɢɢ� Ɇɢɯɚɢɥɚ� ɘɥɶɟɜɢɱɚ� Ȼɚɥɶɲɢɧɚ� ©ɨ� ɡɨɧɚɥɶɧɨɦ� ɨɛɨɫɨɛɥɟɧɢɢ� ɩɪɢ�
ɫɩɟɤɚɧɢɢ�ɬɜɟɪɞɨɝɨ�ɫɩɥɚɜɚª�>�@��

Ɋɢɫ������ɂɡɨɛɪɚɠɟɧɢɟ�ɧɚ�ɝɥɭɛɢɧɟ�a�����ɦɦ�ɨɬ�ɩɨɜɟɪɯɧɨɫɬɢ� ɬɟɦɧɨɟ�± 7L&��ɫɜɟɬɥɨɟ��
ɩɪɨɫɥɨɣɤɢ�ɠɢɞɤɨɣ�ɮɚɡɵ�ɧɚ�ɨɫɧɨɜɟ��1L��ɬɨɧɤɢɟ�ɩɪɨɞɨɥɶɧɵɟ�ɥɢɧɢɢ�± ɷɬɨ�ɞɟɮɟɤɬ�ɩɨɥɹɪɨɢɞɚ��

ɍɜɟɥ���������î����ɩɪɢ�ɩɟɱɚɬɢ
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ɇɚ�ɪɢɫ� ���ɜɢɞɧɵ�ɢ�ɞɪɭɝɢɟ�ɮɢɡɢɱɟɫɤɢɟ�ɹɜɥɟɧɢɹ�
� ɪɚɡɭɩɥɨɬɧɟɧɢɟ��ɨɧɨ�ɧɚɡɜɚɧɨ�ɷɮɮɟɤɬɨɦ�Ɏɭɥɪɚɫɚ >�@�
� ɧɚɥɢɱɢɟ�ɫɪɨɫɲɢɯɫɹ�ɡɟɪɟɧ�7L&�
� ɠɢɞɤɨɫɬɶ�ɧɟ�ɨɛɜɨɥɚɤɢɜɚɟɬ�ɤɚɪɛɢɞɧɵɟ�ɡɺɪɧɚ�ɫɨ�ɜɫɟɯ�ɫɬɨɪɨɧ� ɦɢɧɢɦɚɥɶɧɚɹ�ɬɨɥɳɢɧɚ�

ɬɜɺɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɦɟɠɞɭ�ɡɺɪɧɚɦɢ�7L&±����ɦɤɦ�
� ɜɧɢɡɭ� ɜɢɞɧɚ� ɤɚɩɥɹ� ɪɚɫɩɥɚɜɚ ɞɢɚɦɟɬɪɨɦ� ���� ɦɤɦ�� ɤɨɬɨɪɚɹ� ɧɟ� ɪɚɫɬɟɤɥɚɫɶ� ɩɨ�

ɩɨɜɟɪɯɧɨɫɬɢ�7L&��
ȼ� Ɇ�� ɋɚɦɫɨɧɨɜ�� Ⱥ� ɇ�� Ȼɚɡɭɥɟɜ�� ɢ� Ʌ� Ɇ�� ɓɟɪɛɚɤɨɜ� ɜ� ɪɚɛɨɬɟ� >�@�� ɧɚ� ɨɫɧɨɜɟ�

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɬɟɨɪɢɢ� ɜɨɡɦɭɳɟɧɢɣ� ɢɫɫɥɟɞɨɜɚɥɢ� ɡɚɜɢɫɢɦɨɫɬɶ� ɭɞɟɥɶɧɨɣ� ɫɜɨɛɨɞɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɷɧɟɪɝɢɢ� ɧɚɧɨɦɟɬɪɢɱɟɫɤɢɯ� ɫɮɟɪɢɱɟɫɤɢɯ� ɤɚɩɟɥɶ� ɪɚɫɩɥɚɜɚ� $O ɢ� 1D ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɯ�ɪɚɞɢɭɫɚ��ɂɯ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɫɨɝɥɚɫɭɸɬɫɹ�ɫ�ɮɨɪɦɭɥɨɣ�Ɍɨɥɦɟɧɚ�>�@��ɚ�
ɩɪɢ�ɦɚɥɵɯ�ɪɚɞɢɭɫɚɯ�ɦɢɤɪɨɱɚɫɬɢɰ�± ɫ� ɥɢɧɟɣɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɶɸ�ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�ɧɚɬɹɠɟɧɢɹ�
ɨɬ�ɪɚɞɢɭɫɚ�ɦɢɤɪɨɱɚɫɬɢɰ��ɩɪɟɞɥɨɠɟɧɧɨɣ�Ⱥ� ɂ��Ɋɭɫɚɧɨɜɵɦ�

Ʉɚɩɥɸ�ɧɚ�ɪɢɫɭɧɤɟ����ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ�ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ�ɪɚɫɱɟɬɨɜ�
ɪɚɛɨɬɵ�>�@��

Ɂɚɜɢɫɢɦɨɫɬɶ�ɤɪɚɟɜɨɝɨ�ɭɝɥɚ�ɫɦɚɱɢɜɚɧɢɹ�ɪɚɫɩɥɚɜɚ�ɧɚ�ɨɫɧɨɜɟ�ɧɢɤɟɥɹ�ɨɬ�ɪɚɡɦɟɪɚ�ɤɚɩɥɢ��
ɧɚɡɵɜɚɟɦɨɝɨ ɷɮɮɟɤɬɨɦ� Ʌɢɧɞɛɟɪɝɚ ɩɨ� ɮɚɦɢɥɢɢ� ɫɨɬɪɭɞɧɢɤɚ� ɥɚɛɨɪɚɬɨɪɢɢ� /%/�� ɤɨɬɨɪɵɣ�
ɩɟɪɜɵɦ�ɧɚɲɺɥ�ɧɚ�ɲɥɢɮɟ�ɷɬɭ�ɤɚɩɥɸ�ɩɪɢ�ɢɡɭɱɟɧɢɢ�ɫɬɪɭɤɬɭɪɵ�ɫɩɟɱɺɧɧɨɝɨ�ɨɛɪɚɡɰɚ�

ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ɷɜɬɟɤɬɢɤɢ�����7L& ɪɚɫɬɜɨɪɹɟɬɫɹ� ɜ�1L >�@��Ʉɨɧɬɚɤɬɧɨɟ�ɩɥɚɜɥɟɧɢɟ��
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟɦ� ɮɨɪɦɵ� ɱɚɫɬɢɰ�� ɩɟɪɟɲɟɞɲɢɯ� ɜ� ɠɢɞɤɭɸ� ɮɚɡɭ��
©ɜɵɫɜɨɛɨɠɞɚɟɬɫɹª ɩɪɨɫɬɪɚɧɫɬɜɨ�ɞɥɹ�ɩɟɪɟɦɟɳɟɧɢɹ�ɱɚɫɬɢɰ��Ɉɛɪɚɡɨɜɚɧɢɟ�ɛɥɨɤɨɜ�± ɷɬɨ�ɩɟɪɜɚɹ�
ɫɬɚɞɢɹ�ɩɪɨɰɟɫɫɚ�ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ�

ɉɨɜɵɲɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɨɝɥɚɫɧɨ� ɞɢɚɝɪɚɦɦɵ� 7L&±1L�� ɩɪɢɜɨɞɢɬ� ɤ� ɭɜɟɥɢɱɟɧɢɸ�
ɤɨɥɢɱɟɫɬɜɚ�ɠɢɞɤɨɣ�ɮɚɡɵ��ɤɨɬɨɪɚɹ�ɜɵɡɵɜɚɟɬ�ɧɚɫɬɭɩɥɟɧɢɟ�ɜɬɨɪɨɝɨ�ɷɬɚɩɚ�ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ ±
ɭɩɥɨɬɧɟɧɢɟ�ɛɥɨɤɨɜ�ɢ�©ɩɨɹɜɥɟɧɢɸª�ɠɢɞɤɨɫɬɢ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɩɟɤɚɟɦɨɝɨ�ɨɛɪɚɡɰɚ�

ȼɵɜɨɞɵ
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɢɡɦɟɪɟɧɵ�ɡɧɚɱɟɧɢɹ�U��U���Ȝڧ�� ɜ�ɫɢɫɬɟɦɟ�:&±&R�
Ⱦɨɤɚɡɚɧɨ�ɪɚɡɥɢɱɧɨɟ�ɩɨɜɟɞɟɧɢɟ�ɱɚɫɬɢɰ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɢ�ɜɧɭɬɪɢ�ɫɩɟɤɚɟɦɨɝɨ�ɨɛɪɚɡɰɚ��
Ⱦɨɤɚɡɚɧɨ�ɡɨɧɚɥɶɧɨɟ�ɨɛɨɫɨɛɥɟɧɢɟ�ɩɨ�Ɇ�ɘ�Ȼɚɥɶɲɢɧɭ�
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɞɨɤɚɡɚɧɨ��ɱɬɨ�ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɚ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɪɚɡɭɩɥɨɬɧɟɧɢɟɦ�

�ɷɮɮɟɤɬ�Ɏɭɥɪɚɫɚ���ɚ�ɤɪɚɟɜɨɣ�ɭɝɨɥ�ɫɦɚɱɢɜɚɧɢɹ�ɡɚɜɢɫɢɬ�ɨɬ�ɪɚɡɦɟɪɚ�ɤɚɩɥɢ�ɪɚɫɩɥɚɜɚ��ɷɮɮɟɤɬ�
Ʌɢɧɞɛɟɪɝɚ��

Ɋɚɫɩɥɚɜ�ɧɟ�ɨɛɜɨɥɚɤɢɜɚɟɬ�ɜɧɟɲɧɸɸ�ɩɨɜɟɪɯɧɨɫɬɶ�ɡɺɪɟɧ�7L&�

ɍ� ɪɟɠɢɦɿ� ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ� ɫɩɨɫɬɟɪɟɠɟɧɧɹ� ɜɢɜɱɢɥɢ� ɩɨɜɟɞɿɧɤɭ� ɱɚɫɬɢɧɨɤ� :&±&R� ɿ�
7L&±1L� ɜ� ɛɥɨɰɿ� ɧɚɝɪɿɜɚɧɧɹ� ɫɤɚɧɭɸɱɨɝɨ� ɟɥɟɤɬɪɨɧɧɨɝɨ� ɦɿɤɪɨɫɤɨɩɚ�� Ɋɨɛɨɬɚ� ɜɢɤɨɧɚɧɚ� ɜ�
ɥɚɛɨɪɚɬɨɪɿʀ� /%/� Ʉɚɥɿɮɨɪɧɿɣɫɶɤɨɝɨ� ɭɧɿɜɟɪɫɢɬɟɬɭ� ɦ�� Ȼɟɪɤɥɿ�� ɋɩɿɤɚɧɧɹ� 7L&±1L� ɞɨɡɜɨɥɢɥɨ�
ɞɨɩɨɜɧɢɬɢ� ɭɹɜɥɟɧɧɹ� ɩɪɨ� ɩɨɜɟɞɿɧɤɭ� ɱɚɫɬɢɧɨɤ� ɩɪɢ� ɫɩɿɤɚɧɧɿ� ɩɨɪɨɲɤɨɜɨɝɨ� ɡɪɚɡɤɚ��
ȼɫɬɚɧɨɜɥɟɧɨ��ɳɨ� ɜ� ɦɨɦɟɧɬ� ɜɢɧɢɤɧɟɧɧɹ� ɪɿɞɤɨʀ�ɮɚɡɢ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɪɚɡɭɩɥɨɬɧɟɧɢɟ� � ɟɮɟɤɬ�
Ɏɭɥɪɚɫɚ�ȿɬɚɩ� ɩɟɪɟɝɪɭɩɭɜɚɧɧɹ� ɩɪɨɯɨɞɢɬɶ� ɜ� �� ɫɬɚɞɿʀ�� ɨɫɜɿɬɚ� ɛɥɨɤɿɜ�� ɭɳɿɥɶɧɟɧɧɹ� ɛɥɨɤɿɜ��
Ʉɪɚɣɨɜɢɣ�ɤɭɬ�ɡɦɨɱɭɜɚɧɧɹ�ɡɚɥɟɠɢɬɶ�ɜɿɞ�ɪɨɡɦɿɪɭ�ɤɪɚɩɥɿ�± ɟɮɟɤɬ�Ʌɿɧɞɛɟɪɝɚ��Ɋɿɞɤɚ�ɮɚɡɚ�ɇȿ�
ɨɛɜɨɥɿɤɚɽ�ɱɚɫɬɢɧɤɭ�7L&�ɡ�ɭɫɿɯ�ɛɨɤɿɜ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ�ɀɢɞɤɨɮɚɡɧɨɟ�ɫɩɿɤɚɧɧɹ��ɬɜɟɪɞɢɣ�ɫɩɥɚɜ�

,Q� WKH� GLUHFW� REVHUYDWLRQ� RI� WKH� EHKDYLRU� RI� SDUWLFOHV� VWXGLHG�:&±&R�� DQG� 7L&±1L� LQ� D�
KHDWLQJ�EORFN�VFDQQLQJ�HOHFWURQ�PLFURVFRSH��:RUN�SHUIRUPHG�LQ�WKH�ODERUDWRU\�RI�/%/��8QLYHUVLW\�
RI� &DOLIRUQLD�� %HUNHOH\�� 6LQWHULQJ� RI� 7L&±1L� SRVVLEOH� WR� VXSSOHPHQW� WKH� XQGHUVWDQGLQJ� RI� WKH�
EHKDYLRU� RI� WKH� SDUWLFOHV� GXULQJ� VLQWHULQJ� RI� SRZGHU� VDPSOH�� )RXQG� WKDW� DW� WKH� WLPH� RI�
GHFRPSUHVVLRQ�RI�WKH�OLTXLG�SKDVH�RFFXUV�± )XOUDWK�HIIHFW��6WDJH�UHDUUDQJHPHQW�WDNHV�SODFH�LQ�WZR�
VWDJHV�� WKH� IRUPDWLRQ� RI� EORFNV�� VHDO� EORFNV�� 7KH� FRQWDFW� DQJOH� GHSHQGV� RQ� WKH� GURSOHW� VL]H� ±
/LQGEHUJ�HIIHFW��7KH�OLTXLG�SKDVH�LV�7L&�SDUWLFOH�HQYHORSHG�RQ�DOO�VLGHV�



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

.H\�ZRUGV��OLTXLG�SKDVH�VLQWHULQJ��KDUG�DOOR\

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɚɥɶɲɢɧ� Ɇ� ɘ��� Ʉɢɩɚɪɢɫɨɜ� ɋ� ɋ�� � ɫɧɨɜɵ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ� ± Ɇ��

Ɇɟɬɚɥɥɭɪɝɢɹ� ������± ɋ�����±����
�� )URVFKDXHU� /��� )XOUDWK�5��0�� 'LUHFW� REVHUYDWLRQ� RI� OLTXLG�SKDVH� VLQWHULQJ� LQ� WKH� V\VWHP�

WXQJVWHQ�FDUELGH�FREDOW����5HSRUW�1�/%/�������/DZUHQFH�%HUNHOH\�/DERUDWRU\��8QLYHUVLW\�
RI�&DOLIRUQLD��%HUNHOH\��&$��2FWREHU������

�� )XOUDWK�5��0��6FDQQLQJ�(OHFWURQ�0LFURVFRS\�WR�����ɨɋ ���5HSRUW�1�/%/������/DZUHQFH�
%HUNHOH\�/DERUDWRU\��8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\��&$��)HEUXDU\�������± Ɋ���±���

�� ɏɢɦɢɱɟɫɤɢɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɦɟɬɚɥɥɨɜ��ɋɩɪɚɜɨɱɧɢɤ�� ��Ⱥ� ȼ� Ȼɨɛɵɥɟɜ��±
Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ� ����� ± ɋ�����±����

�� ɒɭɦɟɧɤɨ� ȼ�� ɇ�� ɉɨɪɨɲɤɨɜɚɹ� ɦɟɬɚɥɥɭɪɝɢɹ�� ɇɟɢɡɜɟɫɬɧɵɟ� ɪɚɧɟɟ� ɮɢɡɢɱɟɫɤɢɟ� ɹɜɥɟɧɢɹ�
ɩɪɢ�ɫɩɟɤɚɧɢɢ�ɧɚ�ɫɬɚɞɢɢ�ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ�ɜ�ɫɢɫɬɟɦɟ�7L&±1L��± ȼɥɚɞɢɦɢɪ��ɈɈɈ�ɇɉɉ�
ɋɉɅȺȼ��������± ���ɫ�

�� ɋɚɦɫɨɧɨɜ� ȼ�� Ɇ��� Ȼɚɡɭɥɟɜ� Ⱥ�� ɇ��� ɓɟɪɛɚɤɨɜ� Ʌ�� Ɇ�� Ɉ� ɪɚɡɦɟɪɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�ɧɚɬɹɠɟɧɢɹ�ɦɢɤɪɨɱɚɫɬɢɰ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ�ɪɚɫɩɥɚɜɨɜ�����Ɋɚɫɩɥɚɜɵ��±
������± ʋ ��

�� 7ROPDQ�5�&��7KH�HIIHFW�RI�GURSOHW�VL]H�RQ�VXUIDFH�WHQVLRQ��� -��&KHP��3K\V�� ± �����± ����1�
���± 3�����±����

�� Ʉɢɩɚɪɢɫɨɜ� ɋ�� ɋ��� Ʌɟɜɢɧɫɤɢɣ� ɘ�� ȼ��� ɉɟɬɪɨɜ� Ⱥ�� ɉ�� Ʉɚɪɛɢɞ� ɬɢɬɚɧɚ�� ɩɨɥɭɱɟɧɢɟ��
ɫɜɨɣɫɬɜɚ��ɩɪɢɦɟɧɟɧɢɟ��± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ ��������

ɍȾɄ���������������

ȼ� ȼ��ɉɟɝɥɨɜɫɤɢɣ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�

Ƚɉ�ɂɉɐ�©Ⱥɥɤɨɧª�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ

ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ�ɉȺɊȺɆȿɌɊɕ�ȺɅɆȺɁɇɈɃ�ɈȻɊȺȻɈɌɄɂ�ȽɈɊɇɕɏ�ɉɈɊɈȾ�
ɇȺ�ɉɅɈɋɄɈɒɅɂɎɈȼȺɅɖɇɕɏ ɋɌȺɇɄȺɏ

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɨɛɨɛɳɟɧɢɹ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɨɩɵɬɚ� ɢɡɝɨɬɨɜɥɟɧɢɹ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɟɯɧɢɱɟɫɤɢɯ�� ɫɬɪɨɢɬɟɥɶɧɵɯ�� ɢɧɬɟɪɶɟɪɧɵɯ� ɢ� ɞɟɤɨɪɚɬɢɜɧɨ�
ɯɭɞɨɠɟɫɬɜɟɧɧɵɯ� ɢɡɞɟɥɢɣ� ɢɡ� ɪɚɡɥɢɱɧɵɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɭɫɬɚɧɨɜɥɟɧɵ� ɪɚɰɢɨɧɚɥɶɧɵɟ�
ɩɚɪɚɦɟɬɪɵ� ɲɥɢɮɨɜɚɧɢɹ� ɷɬɢɯ� ɩɨɪɨɞ� ɞɥɹ� ɭɧɢɜɟɪɫɚɥɶɧɵɯ� ɩɥɨɫɤɨɲɥɢɮɨɜɚɥɶɧɵɯ� ɫɬɚɧɤɨɜ�
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