
ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɍȾɄ�����������������������������������

Ⱥ� ɋ� Ɉɫɢɩɨɜ���Ⱥ� ɂ� Ȼɵɤɨɜ���ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ɍ� ȼ� Ʉɨɥɚɛɵɥɢɧɚ���
ɇ� Ⱥ� Ɋɭɫɢɧɨɜɚ���Ɍ� ɂ� ɋɦɢɪɧɨɜɚ���ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��Ɍ� Ⱥ� ɋɨɪɨɱɟɧɤɨ�

��ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ� Ʉɢɟɜ
��ɂɧɫɬɢɬɭɬ�ɩɪɨɛɥɟɦ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ�ɢɦ��ɂ� ɇ� Ɏɪɚɧɰɟɜɢɱɚ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ�Ʉɢɟɜ

ɋɉȿɄȺɇɂȿ�ɄɈɆɉɈɁɂɌȺ�ȼ ɋɂɋɌȿɆȿ�ȺɅɆȺɁ±7L1±:&�&R ɉɊɂ�ȼɕɋɈɄɈɆ�
ȾȺȼɅȿɇɂɂ�ɂ�ȼɕɋɈɄɈɃ�ɌȿɆɉȿɊȺɌɍɊȿ

ɉɪɢ� ɞɚɜɥɟɧɢɢ� ���� Ƚɉɚ� ɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� Ʉ� ɩɨɥɭɱɟɧɵ� ɨɛɪɚɡɰɵ� ɚɥɦɚɡɧɨ�
ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɩɥɚɫɬɢɧ��ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɣ�ɪɟɠɭɳɢɣ�ɫɥɨɣ�ɤɨɬɨɪɵɯ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�
ɝɟɬɟɪɨɦɨɞɭɥɶɧɵɣ� ɤɨɦɩɨɡɢɬ� ɫ� ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɣ� ɚɥɦɚɡɧɨɣ� ɦɚɬɪɢɱɧɨɣ� ɮɚɡɨɣ� ɢ�
ɧɢɡɤɨɦɨɞɭɥɶɧɨɣ� ɜɬɨɪɨɣ� ɮɚɡɨɣ� 7L1�� Ɉɩɪɟɞɟɥɟɧɨ� ɪɚɫɬɹɝɢɜɚɸɳɟɟ� ɨɫɬɚɬɨɱɧɨɟ� ɛɚɪɨɭɩɪɭɝɨɟ�
ɧɚɩɪɹɠɟɧɢɟ�ɧɚ�ɝɪɚɧɢɰɟ�ɮɚɡ�����Ƚɉɚ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�7L1 ɢ�ɪɚɫɩɥɚɜ�ɤɨɛɚɥɶɬɚ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�
ɤɨɦɩɨɡɢɬɚ� ɧɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�� ɉɨɤɚɡɚɬɟɥɶ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�
ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�ȺɌɉ�ɫɨɫɬɚɜɥɹɟɬ������ɦɦ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɚɥɦɚɡ�� ɜɵɫɨɤɨɟ� ɞɚɜɥɟɧɢɟ�� ɜɵɫɨɤɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ�� ɫɩɟɤɚɧɢɟ��
ɝɟɬɟɪɨɦɨɞɭɥɶɧɵɣ�ɤɨɦɩɨɡɢɬ��ɛɚɪɨɭɩɪɭɝɨɟ�ɧɚɩɪɹɠɟɧɢɟ��

ɉɨɜɵɲɟɧɢɟ�ɩɪɨɱɧɨɫɬɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�ɚɥɦɚɡɧɨ�
ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɩɥɚɫɬɢɧ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɡɚɞɚɱɟɣ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜɵɫɨɤɨɣ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɛɭɪɨɜɨɝɨ� ɢ� ɪɟɠɭɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� >�@�� Ɉɞɢɧ� ɢɡ� ɫɩɨɫɨɛɨɜ� ɩɨɥɭɱɟɧɢɹ�
ɜɵɫɨɤɨɩɪɨɱɧɨɣ� ɤɟɪɚɦɢɤɢ� ɨɫɧɨɜɚɧ� ɧɚ� ɫɩɟɤɚɧɢɢ� ɞɜɭɯɮɚɡɧɵɯ� ɝɟɬɟɪɨɦɨɞɭɥɶɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ�
>�@��ɉɪɢɧɰɢɩ� ɫɨɡɞɚɧɢɹ� ɬɚɤɢɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� ɫɨɫɬɨɢɬ� ɜ� ɬɨɦ�� ɱɬɨ� ɜ�ɲɢɯɬɭ� ɞɥɹ�
ɫɩɟɤɚɧɢɢ�ɱɚɫɬɢɰ�ɫ�ɜɵɫɨɤɢɦ�ɦɨɞɭɥɟɦ�ɭɩɪɭɝɨɫɬɢ�ɜɜɨɞɹɬ�ɞɨ���ɨɛ���ɧɢɡɤɨɦɨɞɭɥɶɧɨɣ�ɞɨɛɚɜɤɢ��
ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ�ɫɩɟɤɚɧɢɹ�ɜɨɤɪɭɝ�ɜɤɥɸɱɟɧɢɣ�ɜ�ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɣ�ɦɚɬɪɢɰɟ�
ɨɛɪɚɡɭɟɬɫɹ� ɨɫɬɚɬɨɱɧɨɟ� ɛɚɪɨɭɩɪɭɝɨɟ� ɧɚɩɪɹɠɟɧɢɟ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɜɢɫɹɳɟɟ� ɨɬ� ɪɚɡɦɟɪɚ�
ɜɤɥɸɱɟɧɢɣ� ɜɬɨɪɨɣ� ɮɚɡɵ� ɜ� ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɣ� ɦɚɬɪɢɰɟ�� Ɋɚɫɱɟɬɧɵɟ� ɡɧɚɱɟɧɢɹ� ɤɪɢɬɢɱɟɫɤɨɝɨ�
ɪɚɡɦɟɪɚ� ɜɬɨɪɨɣ� ɮɚɡɵ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɧɟ� ɜɨɡɧɢɤɚɟɬ� ɦɢɤɪɨɬɪɟɳɢɧ� ɜ� ɦɚɬɪɢɰɟ� ɜɨɤɪɭɝ�
ɧɢɡɤɨɦɨɞɭɥɶɧɨɣ� ɞɨɛɚɜɤɢ�� ɩɪɢɜɟɞɟɧɵ� ɜ� >�@�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɩɪɢ� ɪɚɡɦɟɪɟ� ɜɤɥɸɱɟɧɢɣ� ɦɟɧɟɟ�

ɤɪɢɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ� ɨɛɪɚɡɭɟɬɫɹ�
ɧɟɨɞɧɨɪɨɞɧɨɟ� ɩɨɥɟ� ɭɩɪɭɝɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�
ɜɛɥɢɡɢ� ɱɚɫɬɢɰ� ɜɬɨɪɨɣ� ɮɚɡɵ�� ɱɬɨ�
ɩɪɟɩɹɬɫɬɜɭɟɬ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ�
ɦɚɝɢɫɬɪɚɥɶɧɨɣ� ɬɪɟɳɢɧɵ�� Ɍɚɤɢɟ�
ɝɟɬɟɪɨɦɨɞɭɥɶɧɵɟ� ɤɟɪɚɦɢɱɟɫɤɢɟ�
ɤɨɦɩɨɡɢɰɢɢ� ɨɛɥɚɞɚɸɬ� ɜɵɫɨɤɨɣ�
ɭɞɚɪɨɩɪɨɱɧɨɫɬɶɸ�� ɫɩɨɫɨɛɧɨɫɬɶɸ�
ɩɨɝɥɨɳɚɬɶ�ɢ�ɪɚɫɫɟɢɜɚɬɶ�ɭɩɪɭɝɭɸ�ɷɧɟɪɝɢɸ��
ɜɵɞɟɥɹɸɳɭɸɫɹ� ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ�
ɬɪɟɳɢɧɵ��ɗɬɨɝɨ�ɤɥɚɫɫɚ�ɦɚɬɟɪɢɚɥɵ�ɲɢɪɨɤɨ�
ɩɪɢɦɟɧɹɸɬ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ�
ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ� >�@�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɫ� ɩɨɦɨɳɶɸ� ɩɪɢɧɰɢɩɨɜ� ɫɨɡɞɚɧɢɹ�
ɝɟɬɟɪɨɦɨɞɭɥɶɧɨɣ�ɤɟɪɚɦɢɤɢ�ɩɪɢ�ɜɜɟɞɟɧɢɢ�ɜ�
ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ� ɜ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɣ�
ɫɥɨɣ� ɚɥɦɚɡɧɨ�ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ� ɩɥɚɫɬɢɧɵ�

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ȺȼȾ�ɬɢɩɚ�©ɬɨɪɨɢɞª�ɫ�
ɰɟɧɬɪɚɥɶɧɢɦ�ɭɝɥɭɛɥɟɧɢɟɦ����ɦɦ



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

���

�ȺɌɉ�� ɧɢɡɤɨɦɨɞɭɥɶɧɨɣ� ɞɨɛɚɜɤɢ� ɦɨɠɧɨ� ɩɨɜɵɫɢɬɶ� ɩɪɨɱɧɨɫɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɞɜɭɯɫɥɨɣɧɨɝɨ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɫɨɫɬɨɹɥɚ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɫɩɟɤɚɧɢɹ�
ɝɟɬɟɪɨɦɨɞɭɥɶɧɨɝɨ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ� ȺɌɉ� ɜ� ɫɢɫɬɟɦɟ� ɚɥɦɚɡ±7L1±:&�&R��
Ɉɛɪɚɡɰɵ� ɤɨɦɩɨɡɢɬɚ� ɩɨɥɭɱɚɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɩɩɚɪɚɬɚ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȼȾ�� ɬɢɩɚ�
©ɬɨɪɨɢɞª�ɫ�ɰɟɧɬɪɚɥɶɧɵɦ�ɭɝɥɭɛɥɟɧɢɟɦ�ɞɢɚɦɟɬɪɨɦ����ɦɦ��ɪɢɫ������

ɋɩɟɤɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ɜ� ɪɟɚɤɰɢɨɧɧɨɦ� ɨɛɴɟɦɟ� ȺȼȾ� �������� Ƚɉɚ��
ɬɟɦɩɟɪɚɬɭɪɟ���������Ʉ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ����ɫ��ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɯɨɞɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�
ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�ɤɨɦɩɨɡɢɬɚ�ɜɵɛɪɚɥɢ�ɫɢɧɬɟɬɢɱɟɫɤɢɟ�ɚɥɦɚɡɧɵɟ�ɦɢɤɪɨɩɨɪɨɲɤɢ�
ɫ� ɱɚɫɬɢɰɚɦɢ� ɪɚɡɦɟɪɨɦ� ��±��� ɦɤɦ� ɢ� ɦɢɤɪɨɩɨɪɨɲɤɢ� ɧɢɬɪɢɞɚ� ɬɢɬɚɧɚ� ɫ� ɱɚɫɬɢɰɚɦɢ� ɪɚɡɦɟɪɨɦ�
ɦɟɧɟɟ� ��� ɦɤɦ�� ȼ� ɩɪɨɰɟɫɫɟ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ� ɫɩɟɤɚɧɢɹ� ɫɦɟɫɶ� ɷɬɢɯ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɩɪɢ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɧɢɬɪɢɞɚ�ɬɢɬɚɧɚ��� ɨɛ���ɪɚɫɩɨɥɚɝɚɥɢ�ɧɚ� ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ�ɩɨɞɥɨɠɤɟ�ɦɚɪɤɢ�ȼɄ���
�:& ± ���ɦɚɫɫ����ɋɨ�± ���ɦɚɫɫ�����ɗɤɫɩɟɪɢɦɟɧɬɵ�ɩɨ�ɢɡɦɟɪɟɧɢɸ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɢ�ɜɵɫɨɤɨɣ�
ɬɟɦɩɟɪɚɬɭɪɵ�� ɚ� ɬɚɤɠɟ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɹɱɟɣɤɢ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɞɥɹ� ɫɩɟɤɚɧɢɹ�
ɨɛɪɚɡɰɨɜ� ɞɜɭɯɫɥɨɣɧɵɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� ɨɩɢɫɚɧɵ�ɜ� >�@��ɉɨɫɥɟ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ�
ɫɩɟɤɚɧɢɹ� ɢ� ɚɥɦɚɡɧɨɣ� ɚɛɪɚɡɢɜɧɨɣ� ɲɥɢɮɨɜɤɢ� ɩɨɥɭɱɢɥɢ� ɨɛɪɚɡɰɵ� ȺɌɉ� ɫɨ� ɫɬɚɧɞɚɪɬɧɵɯ�
ɬɢɩɨɪɚɡɦɟɪɨɜ�± ɞɢɚɦɟɬɪɨɦ������ɦɦ�ɢ�ɜɵɫɨɬɨɣ�����ɦɦ��

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ� >�@�ɭɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɨɫɬɚɬɨɱɧɨɟ�ɛɚɪɨɭɩɪɭɝɨɟ�ɧɚɩɪɹɠɟɧɢɟ��
ɜɨɡɧɢɤɚɸɳɟɟ� ɩɨɫɥɟ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ� ɫɩɟɤɚɧɢɹ� ɜ� ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɣ� ɦɚɬɪɢɰɟ� ɢ�
ɧɢɡɤɨɦɨɞɭɥɶɧɨɝɨ�ɜɤɥɸɱɟɧɢɹ�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɩɨ�ɮɨɪɦɭɥɟ
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ɝɞɟ� ȇ' ± ɞɢɚɩɚɡɨɧ�ɢɡɦɟɧɟɧɢɹ�ɞɚɜɥɟɧɢɹ�� ȕ'  ȕ �±ȕ � ± ɪɚɡɧɨɫɬɶ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɫɠɢɦɚɟɦɨɫɬɢ�

ɦɚɬɪɢɰɵ�ɢ�ɧɢɡɤɨɦɨɞɭɥɶɧɨɝɨ�ɜɤɥɸɱɟɧɢɹ�� �ȝ �� �ȝ �� �Ǽ �� �Ǽ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɉɭɚɫɫɨɧɚ�ɢ�ɦɨɞɭɥɶ�
ɘɧɝɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɦɚɬɪɢɰɵ�ɢ�ɱɚɫɬɢɰ�ɜɬɨɪɨɣ�ɮɚɡɵ��Ʉɪɢɬɢɱɟɫɤɢɣ�ɪɚɡɦɟɪ�ɧɢɡɤɨɦɨɞɭɥɶɧɨɝɨ�
ɜɤɥɸɱɟɧɢɹ�ɜɬɨɪɨɣ�ɮɚɡɵ�ɜ�ɦɚɬɪɢɰɟ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɩɨɥɟ�ɛɚɪɨɭɩɪɭɝɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɧɟ�ɩɪɢɜɨɞɢɬ�
ɤ�ɜɨɡɧɢɤɧɨɜɟɧɢɸ�ɦɢɤɪɨɬɪɟɳɢɧ��ɪɚɫɫɱɢɬɵɜɚɸɬ�ɩɨ�ɮɨɪɦɭɥɟ
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ɝɞɟ� VJ ± ɩɨɜɟɪɯɧɨɫɬɧɚɹ�ɷɧɟɪɝɢɹ�ɦɚɬɪɢɱɧɨɣ�ɮɚɡɵ��Ɋ ± ɩɪɢɥɨɠɟɧɧɨɟ�ɞɚɜɥɟɧɢɟ�

ɂɫɩɨɥɶɡɭɹ� ɞɚɧɧɵɟ� ɬɚɛɥɢɰɵ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɨɫɬɚɬɨɱɧɨɟ� ɛɚɪɨɭɩɪɭɝɨɟ�
ɧɚɩɪɹɠɟɧɢɹ� ɧɚ� ɝɪɚɧɢɰɟ� ɮɚɡ�� ı�  � ���� Ƚɉɚ�� Ⱦɥɹ� ɬɚɤɨɣ� ɫɢɫɬɟɦɵ� ɩɪɢ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ� ɫ� ɞɚɜɥɟɧɢɟɦ� ���� Ƚɉɚ� ɤɪɢɬɢɱɟɫɤɢɣ� ɪɚɡɦɟɪ� ɜɬɨɪɨɣ� ɮɚɡɵ� UF  � ����ā���� ȖV�� ɝɞɟ�
ɟɞɢɧɢɰɚ� UF ± ɦɤɦ�� ȖV ± Ⱦɠ�ɦ��� Ⱦɚɧɧɵɟ� ɨ� ɡɧɚɱɟɧɢɢ� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɷɧɟɪɝɢɢ� ɫɩɟɱɟɧɧɨɝɨ�
ɚɥɦɚɡɧɨɝɨ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɫɥɨɹ� ȺɌɉ� �ɦɚɬɪɢɱɧɚɹ� ɮɚɡɚ�� ɨɬɫɭɬɫɬɜɭɸɬ� ɢ� ɪɚɫɱɟɬ� ɟɟ�
ɩɪɟɞɫɬɚɜɥɹɟɬ�ɨɩɪɟɞɟɥɟɧɧɭɸ�ɬɪɭɞɧɨɫɬɶ��

ɋɜɨɣɫɬɜɚ�ɚɥɦɚɡɨɧɨɫɧɨɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�7L1
ɋɜɨɣɫɬɜɚ� ɚɥɦɚɡɨɧɨɫɧɨɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ�
ȺɌɉ�>����@

ɋɜɨɣɫɬɜɚ�ɜɬɨɪɨɣ�ɮɚɡɵ�7L1 >�����@

Ɇɨɞɭɥɶ�ɘɧɝɚ ȿ���Ƚɉɚ ��� Ɇɨɞɭɥɶ�ɘɧɝɚ�ȿ���Ƚɉɚ ���
Ʉɨɷɮɮɢɰɢɟɧɬ�ɫɠɢɦɚɟɦɨɫɬɢ�ȕ���
Ƚɉɚ��

���ā����
Ʉɨɷɮɮɢɰɢɟɧɬ�ɫɠɢɦɚɟɦɨɫɬɢ�ȕ���
Ƚɉɚ��

���ā����

Ʉɨɷɮɮɢɰɢɟɧɬ�ɉɭɚɫɫɨɧɚ��� ����� Ʉɨɷɮɮɢɰɢɟɧɬ�ɉɭɚɫɫɨɧɚ �� ����



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɭɫɬɚɧɨɜɥɟɧɨ� >��@�� ɱɬɨ� ɩɪɢ� ɪɚɡɥɢɱɢɢ� ɜ� ɦɨɞɭɥɹɯ� ɘɧɝɚ� ɦɚɬɪɢɰɵ�
��� Ƚɉɚ�ɢ�ɜɬɨɪɨɣ�ɮɚɡɵ�����Ƚɉɚ�ɤɪɢɬɢɱɟɫɤɢɣ�ɪɚɡɦɟɪ�ɜɬɨɪɨɣ�ɮɚɡɵ�ɫɨɫɬɚɜɥɹɟɬ����ɦɤɦ��ȼ�ɷɬɨɣ�
ɫɜɹɡɢ� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ� ɫɥɭɱɚɟ�� ɤɨɝɞɚ� ɦɨɞɭɥɶ� ɘɧɝɚ� ɦɚɬɪɢɰɵ�
ɫɨɫɬɚɜɥɹɟɬ� ���� Ƚɉɚ�� ɜɤɥɸɱɟɧɢɣ� ± ���� Ƚɉɚ�� ɤɪɢɬɢɱɟɫɤɢɣ� ɪɚɡɦɟɪ� ɜɬɨɪɨɣ� ɮɚɡɵ� ɞɨɥɠɟɧ�
ɫɨɫɬɚɜɥɹɬɶ����±���ɦɤɦ��

ɂɡɨɛɪɚɠɟɧɢɟ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�ȺɌɉ��ɩɨɥɭɱɟɧɧɨɟ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɩɬɢɱɟɫɤɨɝɨ� ɦɢɤɪɨɫɤɨɩɚ� ©1HRSKRW �ª� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� î����� ɩɨɤɚɡɚɧɨ� ɧɚ�
ɪɢɫ� ��� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� î����� ± ɧɚ� ɪɢɫ�� ��� Ɇɢɤɪɨɱɚɫɬɢɰɵ� ɧɢɬɪɢɞɚ� ɬɢɬɚɧɚ� �ɦɟɧɟɟ� ��� ɦɤɦ��
ɧɚɯɨɞɹɬɫɹ�ɜ�ɨɤɪɭɠɟɧɢɢ�ɫɪɨɫɲɢɯɫɹ�ɩɪɢ�ɫɩɟɤɚɧɢɢ�ɚɥɦɚɡɧɵɯ�ɦɢɤɪɨɱɚɫɬɢɰ��ɪɚɡɦɟɪɨɦ�ɞɨ����ɦɤɦ��

Ɋɢɫ� ��� ɂɡɨɛɪɚɠɟɧɢɟ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ� ȺɌɉ� ɜ�
ɨɩɬɢɱɟɫɤɨɦ� ɦɢɤɪɨɫɤɨɩɟ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�
î�����ɋɬɪɟɥɤɚɦɢ�ɩɨɤɚɡɚɧɨ���± ɡɟɪɧɨ�ɚɥɦɚɡɚ�ɜ�
ɦɚɬɪɢɱɧɨɣ� ɮɚɡɟ� ɤɨɦɩɨɡɢɬɚ��� ± ɜɤɥɸɱɟɧɢɹ�
ɧɢɬɪɢɞɚ�ɬɢɬɚɧɚ

Ɋɢɫ� ��� ɂɡɨɛɪɚɠɟɧɢɟ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ� ȺɌɉ� ɜ�
ɨɩɬɢɱɟɫɤɨɦ� ɦɢɤɪɨɫɤɨɩɟ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�
î������ɋɬɪɟɥɤɚɦɢ�ɩɨɤɚɡɚɧɨ���± ɡɟɪɧɨ�ɚɥɦɚɡɚ�
ɜ�ɦɚɬɪɢɱɧɨɣ�ɮɚɡɟ�ɤɨɦɩɨɡɢɬɚ���± ɜɤɥɸɱɟɧɢɹ�
ɧɢɬɪɢɞɚ�ɬɢɬɚɧɚ

ɂɡɜɟɫɬɧɨ� >��@�� ɱɬɨ� ɱɢɫɬɵɣ�
ɧɢɬɪɢɞ� ɬɢɬɚɧɚ� ɧɟ� ɫɦɚɱɢɜɚɟɬɫɹ�
ɠɢɞɤɢɦ�ɤɨɛɚɥɶɬɨɦ��ɩɨɷɬɨɦɭ�ɦɨɠɧɨ�
ɫɞɟɥɚɬɶ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ�� ɱɬɨ� ɜ�
ɩɪɨɰɟɫɫɟ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɝɨ�
ɫɩɟɤɚɧɢɹ� ȺɌɉ� ɩɪɢ� ɩɪɨɩɢɬɤɟ� ɢɡ�
ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ� ɩɨɞɥɨɠɤɢ�
ɪɚɫɩɥɚɜɨɦ� ɤɨɛɚɥɶɬɚ� ɫɦɟɫɢ�
ɦɢɤɪɨɩɨɪɨɲɤɨɜ� ɚɥɦɚɡɚ� ɢ� 7L1 ɧɟ�
ɛɭɞɭɬ� ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ� ɤɨɛɚɥɶɬ� ɫ�
ɧɢɬɪɢɞɨɦ� ɬɢɬɚɧɚ�� Ʉɚɱɟɫɬɜɟɧɧɵɣ�
ɪɟɧɬɝɟɧɨɮɚɡɨɜɵɣ� ɚɧɚɥɢɡ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ��
ɩɨɥɭɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ȺɌɉ�
ɨɫɭɳɟɫɬɜɥɹɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɞɢɮɪɚɤɬɨɦɟɬɪɚ� ©ȾɊɈɇ��Ɇª� ɜ� &X�
.D � ɢɡɥɭɱɟɧɢɢ�� ɋɤɚɧɢɪɨɜɚɥɢ� ɫ�
ɲɚɝɨɦ� ����� ɝɪɚɞ�� ɩɪɢ�

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɜɵɞɟɪɠɤɢ� ɧɚ� ɬɨɱɤɟ� �� ɫ�� Ɋɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɢɡɚ� ɞɢɮɪɚɤɬɨɝɪɚɦɦ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɣ� ɫɥɨɣ� ɫɨɞɟɪɠɢɬ� ɚɥɦɚɡ�� ɧɢɬɪɢɞ� ɬɢɬɚɧɚ� ɢ�D�&R��
ɢɦɟɸɳɢɣ�ȽɐɄ�ɫɬɪɭɤɬɭɪɭ �ɪɢɫ����

Ɋɢɫ�����Ɏɪɚɝɦɟɧɬ�ɞɢɮɪɚɤɬɨɝɪɚɦɦɵ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ ɨɛɪɚɡɰɨɜ�ȺɌɉ� R

± ɚɥɦɚɡ� Ɣ � ɧɢɬɪɢɞ�ɬɢɬɚɧɚ��ǻ�± ɤɨɛɚɥɶɬ



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

���

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɩɪɢ� ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɧɢɬɪɢɞ� ɬɢɬɚɧɚ� ɦɨɠɟɬ� ɪɚɫɬɜɨɪɹɬɶ� ɚɬɨɦɵ�
ɭɝɥɟɪɨɞɚ�ɜɩɥɨɬɶ�ɞɨ�ɨɛɪɚɡɨɜɚɧɢɹ�ɤɚɪɛɨɧɢɬɪɢɞɚ�ɢ�ɤɚɪɛɢɞɚ�ɬɢɬɚɧɚ�>������@��ɚ�ɬɢɬɚɧ�ɢ�ɤɨɛɚɥɶɬ�
ɨɛɪɚɡɨɜɵɜɚɬɶ� ɫɥɨɠɧɵɟ� ɧɢɬɪɢɞɵ� >��@� Ɉɞɧɚɤɨ� ɧɢɬɪɢɞ� ɤɨɛɚɥɶɬɚ� &R1� ɮɨɪɦɢɪɭɟɬɫɹ�� ɤɚɤ� ɢ�
ɧɢɬɪɢɞ� ɬɢɬɚɧɚ�� ɜ� ɤɭɛɢɱɟɫɤɨɣ� ɫɢɧɝɨɧɢɢ�� ɫɬɪɭɤɬɭɪɧɵɟ� ɬɢɩɵ� ɷɬɢɯ� ɧɢɬɪɢɞɨɜ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɪɚɡɥɢɱɚɸɬɫɹ��Ɍɚɤ��ɫɬɪɭɤɬɭɪɧɵɣ�ɬɢɩ�ɧɢɬɪɢɞɚ�ɬɢɬɚɧɚ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɬɢɩɭ�1D&O� ± )P�P��ɧɢɬɪɢɞ�
ɤɨɛɚɥɶɬɚ�± ɤ�ɬɢɩɭ�=Q6�± ) � �P� ɋɨɨɬɧɨɲɟɧɢɟ�ɚɬɨɦɧɵɯ�ɪɚɞɢɭɫɨɜ�ɦɟɬɚɥɥɚ�ɢ�ɚɡɨɬɚ�ɜ ɭɤɚɡɚɧɧɵɯ�
ɧɢɬɪɢɞɚɯ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɚɜɢɥɨɦ�ɏɷɝɝɚ��51 ��5&R ��������Ⱦɥɹ�7L1�ɨɧɨ�ɫɨɫɬɚɜɥɹɟɬ�������ɚ�
ɞɥɹ� &R1� ± ����� >��@�� ɱɬɨ� ɛɥɢɡɤɨ� ɤ� ɝɪɚɧɢɱɧɵɦ� ɡɧɚɱɟɧɢɹɦ�� ɋɥɨɠɧɵɣ� ɧɢɬɪɢɞ� &R���7L���1�
ɮɨɪɦɢɪɭɟɬɫɹ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ�ɫɬɪɭɤɬɭɪɭ�ɝɟɤɫɚɝɨɧɚɥɶɧɨɣ�ɫɢɧɝɨɧɢɢ�ɬɢɩɚ�Ɋ �P���ɂɫɯɨɞɹ�ɢɡ�
ɷɬɨɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� 7L±&R±1 ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɭɫɥɨɜɢɹɯ�
ɩɪɨɛɥɟɦɚɬɢɱɧɨ�� ɉɟɪɢɨɞɵ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɢ� ɧɢɬɪɢɞɚ� ɬɢɬɚɧɚ� ɫɨɫɬɚɜɥɹɸɬ� ������ ɧɦ��
ɗɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ��ɱɬɨ�ɩɟɪɢɨɞ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɨɛɥɚɫɬɢ�ɟɝɨ�ɦɚɤɫɢɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ��ȼ�
ɨɛɥɚɫɬɢ�ɝɨɦɨɝɟɧɧɨɫɬɢ�ɩɟɪɢɨɞɵ�ɪɟɲɟɬɤɢ�ɧɢɬɪɢɞɚ�ɬɢɬɚɧɚ�ɫɨɫɬɚɜɥɹɸɬ�������±������ɧɦ��Ɇɨɠɧɨ�
ɩɪɟɞɩɨɥɨɠɢɬɶ� ɬɚɤɠɟ�� ɱɬɨ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ� ɜ� ɧɢɬɪɢɞɟ� ɬɢɬɚɧɚ�
ɪɚɫɬɜɨɪɹɟɬɫɹ� ɧɟɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɭɝɥɟɪɨɞɚ�� ɉɟɪɢɨɞ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɢ� ɤɨɛɚɥɶɬɚ��
ɪɚɫɫɱɢɬɚɧɧɵɣ� ɩɨ� ɩɨɥɭɱɟɧɧɨɣ� ɞɢɮɪɚɤɬɨɝɪɚɦɦɟ�� ɫɨɫɬɚɜɥɹɟɬ� ������ ɧɦ�� ɱɬɨ� ɧɟɫɤɨɥɶɤɨ�
ɩɪɟɜɵɲɚɟɬ� ɢɡɜɟɫɬɧɵɟ� ɟɝɨ� ɡɧɚɱɟɧɢɹ� �����±������ ɧɦ�� ɗɬɨ� ɬɚɤɠɟ� ɦɨɠɟɬ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ� ɨ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� &R±&�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɪɟɧɬɪɟɧɨɫɬɪɭɤɬɭɪɧɨɝɨ� ɚɧɚɥɢɡɚ� ɧɟ� ɜɵɹɜɥɟɧɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɪɚɫɩɥɚɜɚ� ɤɨɛɚɥɶɬɚ� ɢ� ɧɢɬɪɢɞɚ�
ɬɢɬɚɧɚ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɫɬɪɭɤɬɭɪɵ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ� ɨɛɪɚɡɰɨɜ� ȺɌɉ� ɜ�
ɬɚɤɢɯ�3�7�W ɭɫɥɨɜɢɹɯ�

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɩɨɥɭɱɟɧɧɵɯ� ȺɌɉ� ɨɬɨɛɪɚɥɢ� ɩɹɬɶ� ɨɛɪɚɡɰɨɜ��
ɂɫɩɵɬɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɩɨ� ɢɡɜɟɫɬɧɨɣ� ɦɟɬɨɞɢɤɟ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɛɥɨɤɚ� ɩɟɫɱɚɧɢɤɚ� ɧɚ�

ɫɬɪɨɝɚɥɶɧɨɦ� ɫɬɚɧɤɟ� >��@�� ɋɥɟɞɭɟɬ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɩɪɢ� ɤɚɠɞɨɦ� ɤɨɧɬɚɤɬɟ� ɫ�
ɛɥɨɤɨɦ� ɩɟɫɱɚɧɢɤɚ� ɩɥɚɫɬɢɧɵ� ɤɨɦɩɨɡɢɬɚ�
ɢɫɩɵɬɵɜɚɸɬ� ɭɞɚɪ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɱɚɫɬɨ�
ɜɨɡɧɢɤɚɸɬ� ɦɢɤɪɨɫɤɚɥɵɜɚɧɢɹ� ɤɪɨɦɤɢ�ȺɌɉ�
ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɢɯ� ɚɛɪɚɡɢɜɧɵɦ� ɢɡɧɨɫɨɦ��
Ɋɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɢɡɚ� ɩɥɨɳɚɞɤɢ� ɢɡɧɨɫɚ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ�
ɞɚɧɧɵɯ�ȺɌɉ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɸɬ�ɨ� ɬɨɦ�� ɱɬɨ�
ɜ�ɩɪɢ�ɢɫɩɵɬɚɧɢɹɯ�ɧɟ�ɩɪɨɢɫɯɨɞɢɬ�ɯɪɭɩɤɨɝɨ�
ɪɚɡɪɭɲɟɧɢɹ� ɪɟɠɭɳɟɣ� ɤɪɨɦɤɢ� ɩɥɚɫɬɢɧ�
ɤɨɦɩɨɡɢɬɚ� �ɪɢɫ�� ���� ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ
ɩɪɟɞɩɨɥɨɠɟɧɢɟ� ɨ� ɬɨɦ�� ɱɬɨ� ɧɚɥɢɱɢɟ� ɩɨɥɟɣ�

ɛɚɪɨɭɩɪɭɝɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɜɨɤɪɭɝ� ɜɤɥɸɱɟɧɢɣ� ɧɢɡɤɨɦɨɞɭɥɶɧɨɣ� ɜɬɨɪɢɱɧɨɣ� ɮɚɡɵ� ɧɢɬɪɢɞɚ�
ɬɢɬɚɧɚ� ɜ� ɜɵɫɨɤɨɦɨɞɭɥɶɧɨɣ� ɚɥɦɚɡɧɨɣ� ɦɚɬɪɢɰɟ� ɩɨɜɵɲɚɟɬ� ɩɪɨɱɧɨɫɬɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɪɟɠɭɳɟɝɨ�ɫɥɨɹ�ȺɌɉ��ȼɵɫɨɬɚ�ɩɥɨɳɚɞɤɢ�ɢɡɧɨɫɚ ɫɨɫɬɚɜɥɹɟɬ����������ɦɦ��

ȼɵɜɨɞɵ
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ� ɪɟɠɭɳɟɝɨ� ɫɥɨɹ� ȺɌɉ� ɜ�

ɫɢɫɬɟɦɟ�ɚɥɦɚɡ�± 7L1±:&�&R ɨɛɪɚɡɭɟɬɫɹ�ɝɟɬɟɪɨɦɨɞɭɥɶɧɵɣ�ɤɨɦɩɨɡɢɬ��ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ�ɫɨɛɨɣ�
ɜɵɫɨɤɨɦɨɞɭɥɶɧɭɸ� ɚɥɦɚɡɧɭɸ� ɦɚɬɪɢɰɭ� ɢ� ɜɤɥɸɱɟɧɢɹ� ɧɢɡɤɨɦɨɞɭɥɶɧɨɣ� ɜɬɨɪɢɱɧɨɣ� ɮɚɡɵ�
ɧɢɬɪɢɞɚ� ɬɢɬɚɧɚ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɱɟɬɨɜ� ɨɩɪɟɞɟɥɟɧɨ�ɨɫɬɚɬɨɱɧɨɟ� ɛɚɪɨɭɩɪɭɝɨɟ� ɧɚɩɪɹɠɟɧɢɟ�ɧɚ�
ɝɪɚɧɢɰɟ�ɮɚɡ�����Ƚɉɚ��

ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɩɪɢ� ɬɟɪɦɨɛɚɪɢɱɟɫɤɨɦ� ɫɩɟɤɚɧɢɢ� ɫɢɫɬɟɦɵ� ɚɥɦɚɡ� ± 7L1±:&�&R ɩɪɢ�
ɞɚɜɥɟɧɢɢ� ���� Ƚɉɚ�� ɬɟɦɩɟɪɚɬɭɪɟ� ����� Ʉ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɫɩɟɤɚɧɢɹ� ��� ɫ� ɧɟ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɧɢɬɪɢɞ�ɬɢɬɚɧɚ�ɢ�ɪɚɫɩɥɚɜ�ɤɨɛɚɥɶɬɚ�

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɨɛɪɚɡɰɚ�ȺɌɉ��ɩɨɥɭɱɟɧɧɵɣ�
ɜ� ɫɢɫɬɟɦɟ� ɚɥɦɚɡ� ± 7L1±:&�&R�� ɋɬɪɟɥɤɨɣ�
ɩɨɤɚɡɚɧɚ� ɩɥɨɳɚɞɤɚ� ɢɡɧɨɫɚ ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɢɫɩɵɬɚɧɢɣ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɛɥɨɤɚ�ɩɟɫɱɚɧɢɤɚ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ɉɛɪɚɡɰɵ�ȺɌɉ��ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɫɢɫɬɟɦɟ�ɚɥɦɚɡ�± 7L1±:&�&R� ɢɦɟɸɬ�ɜɵɫɨɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧɵ� ɞɥɹ� ɨɫɧɚɳɟɧɢɹ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�
ɪɟɠɭɳɟɝɨ�ɬɢɩɚ��

ɉɪɢ�ɬɢɫɤɭ�����Ƚɉɚ�ɬɚ�ɬɟɦɩɟɪɚɬɭɪɿ������Ʉ�ɨɬɪɢɦɚɧɨ�ɡɪɚɡɤɢ�ɚɥɦɚɡɧɨ�ɬɜɟɪɞɨɫɩɥɚɜɧɢɯ�
ɩɥɚɫɬɢɧ�� ɚɥɦɚɡɨɜɦɿɫɧɢɣ� ɪɿɡɚɥɶɧɢɣ� ɲɚɪ� ɹɤɢɯ� ɽ� ɝɟɬɟɪɨ� ɦɨɞɭɥɶɧɢɦ� ɤɨɦɩɨɡɢɬɨɦ� ɡ�
ɜɢɫɨɤɨɦɨɞɭɥɶɧɨɸ� ɚɥɦɚɡɧɨɸ� ɦɚɬɪɢɱɧɨɸ� ɮɚɡɨɸ� ɿ� ɧɢɡɶɤɨɦɨɞɭɥɶɧɨɸ� ɞɪɭɝɨɸ� ɮɚɡɨɸ� 7L1��
ȼɢɡɧɚɱɟɧɨ�ɪɨɡɬɹɝɭɸɱɟ�ɡɚɥɢɲɤɨɜɟ�ɛɚɪɨɩɪɭɠɧɟ�ɧɚɩɪɭɠɟɧɧɹ ɧɚ�ɦɟɠɿ�ɮɚɡ�����Ƚɉɚ��Ɂ¶ɹɫɨɜɚɧɨ��
ɳɨ� 7L1� ɬɚ� ɪɨɡɩɥɚɜ� ɤɨɛɚɥɶɬɭ� ɩɪɢ� ɫɩɿɤɚɧɧɿ� ɤɨɦɩɨɡɢɬɭ� ɧɟ� ɜɡɚɽɦɨɞɿɸɬɶ�� ɉɨɤɚɡɧɢɤ�
ɡɧɨɫɨɫɬɿɣɤɨɫɬɿ�ɚɥɦɚɡɨɜɦɿɫɧɨɝɨ�ɪɿɡɚɥɶɧɨɝɨ�ɲɚɪɭ�ȺɌɉ�ɫɬɚɧɨɜɢɬɶ������ɦɦ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɚɥɦɚɡ�� ɜɢɫɨɤɢɣ� ɬɢɫɤ�� ɜɢɫɨɤɚ� ɬɟɦɩɟɪɚɬɭɪɚ�� ɫɩɿɤɚɧɧɹ��
ɝɟɬɟɪɨɦɨɞɭɥɶɧɢɣ�ɤɨɦɩɨɡɢɬ��ɛɚɪɨɩɪɭɠɧɟ�ɧɚɩɪɭɠɟɧɧɹ��

7KH� VDPSOHV� RI� WKH� SRO\FU\VWDOOLQH� GLDPRQG� FRPSDFWV� �3'&�� ZHUH� REWDLQHG� DW� WKH� KLJK�
SUHVVXUH� RI� ���� *3D� DQG� KLJK� WHPSHUDWXUH� RI� ����� .�� &XWWLQJ� GLDPRQG� OD\HU� RI� WKHVH� 3'&� LV�
KHWHUR�PRGXOXV� FRPSRVLWH� ZKLFK� FRQVLVWV� RI� WKH� KLJK�PRGXOXV� GLDPRQG� PDWUL[� SKDVH� DQG� ORZ�
PRGXOXV�VHFRQG�SKDVH�RI�WKH�WLWDQLXP�QLWULGH��7KH�YDOXH�RI� WKH�UHVLGXDO� WHQVLOH�HODVWLF�VWUHVVHV�RQ�
WKH� SKDVH� ERXQGDULHV� ����� *3D�� ZDV� GHWHUPLQHG�� ,W� ZDV� IRXQGHG� WKDW� GXULQJ� +3+7�VLQWHULQJ�
LQWHUDFWLRQ�RI�WKH�WLWDQLXP�QLWULGH�ZLWK�FREDOW�PHOW�GRHV�QRW�WDNHV�SODFH��)DFWRU�RI�ZHDU�UHVLVWDQFH�
RI�WKH�FXWWLQJ�GLDPRQG�OD\HU�RI�WKHVH�3'&�LV������PP��

.H\�ZRUGV��GLDPRQG��KLJK�SUHVVXUH��KLJK�WHPSHUDWXUH��VLQWHULQJ��KHWHUR�PRGXOXV�FRPSRVLWH��
HODVWLF�VWUHVVHV��

Ʌɢɬɟɪɚɬɭɪɚ
�� 6FRWW� '� (� 7KH� KLVWRU\� DQG� LPSDFW� RI� V\QWKHWLF� GLDPRQG� FXWWHUV� DQG� GLDPRQG� HQKDQFHG�

LQVHUWV�RQ�WKH�RLO�DQG�JDV�LQGXVWU\����,QGXVWULDO�'LDPRQG�5HY��± ������± 1����± 3����±���
�� 'DYLGJH�5� :���*UHHQ�7� -��7KH�VWUHQJWK�RI� WZR�SKDVH�FHUDPLF�JODVV�PDWHULDOV ���-� 0DWHU��

6FL��± ����� ± �� ± 1���
�� +DVVHOPDQ '� 3� +���%HFKHU 3� )���0D]GL\DVQL .� 6� $QDO\VLV RI WKH UHVLVWDQFH RI KLJK�(��

ORZ�( EULWWOH FRPSRVLWHV WR IDLOXUH E\ WKHUPDO VKRFN ��� 0DWHULDOZLVVHQVFKDIW XQG
:HUNVWRIIWHFKQLN� ± ������± ����,V� �� ± 3���±���

�� 6KDEDOLQ�,� /���7RPNLQVRQ�'� 0���6KDEDOLQ�/� ,��+LJK�WHPSHUDWXUH�KRW�SUHVVLQJ�RI�WLWDQLXP�
FDUELGH�JUDSKLWH�KHWHUR�PRGXOXV�FHUDPLFV ���-��RI�WKH�(XURSHDQ�&HUDPLF�6RFLHW\� ± ����� ±
��� ± 3������±�����

�� ɋɩɿɤɚɧɧɹ�ɤɨɦɩɨɡɢɬɭ�ɜ�ɫɢɫɬɟɦɿ�ɚɥɦɚɡ�± 7L±:&�&R ɭɦɨɜɚɯ�ɜɢɫɨɤɢɯ�ɬɢɫɤɿɜ�ɬɚ�ɬɟɦɩɟɪɚɬɭɪ�
��Ɉ��ɋ��Ɉɫɿɩɨɜ��Ɍ�� ȼ��Ʉɨɥɚɛɢɥɿɧɚ��Ɇ��Ɉ��Ȼɨɧɞɚɪɟɧɤɨ� ɬɚ� ɿɧ�� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��ɫɛ��ɧɚɭɱ��ɬɪ� ± Ʉ���ɂɋɆ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ� ���
± ɋ� ���±����

�� Ɉɫɬɚɬɨɱɧɵɟ� ɧɚɩɪɹɠɟɧɢɹ� ɜ� ɪɟɠɭɳɟɦ� ɤɨɦɩɨɡɢɬɟ� F%1�6L�1� ɢ� ɩɨɤɚɡɚɬɟɥɢ� ɟɝɨ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɢ� ɩɪɟɪɵɜɢɫɬɨɦ� ɬɨɱɟɧɢɢ� ɡɚɤɚɥɟɧɧɵɯ� ɫɬɚɥɟɣ� �� ɂ�� Ⱥ�� ɉɟɬɪɭɲɚ��
ȼ� ɇ�� Ɍɤɚɱ�� Ⱥ�� ɋ�� Ɉɫɢɩɨɜ� ɢ� ɞɪ�� ��� ɋɢɧɬɟɡ�� ɫɩɟɤɚɧɢɟ� ɢ� ɫɜɨɣɫɬɜɚ� ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��± Ʉ���ɂɋɆ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ɋ�����±�����

�� Ɏɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɚɥɦɚɡɚ�� ɋɩɪɚɜɨɱɧɢɤ �� ɉɨɞ� ɪɟɞ�� ɇ� ȼ�� ɇɨɜɢɤɨɜɚ� ± Ʉ��� ɇɚɭɤ�
ɞɭɦɤɚ������� ± ����ɫ��

�� ɉɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ�ɦɚɬɟɪɢɚɥɵ�ɧɚ�ɨɫɧɨɜɟ�ɚɥɦɚɡɚ ��Ⱥ��Ⱥ��ɒɭɥɶɠɟɧɤɨ��ȼ��Ƚ��Ƚɚɪɝɢɧ��
ȼ��Ⱥ��ɒɢɲɤɢɧ��Ⱥ��Ⱥ��Ȼɨɱɟɱɤɚ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ������� ± ����ɫ�

�� Ɏɪɚɧɰɟɜɢɱ� ɂ� ɇ��� ɀɭɪɚɤɨɜɫɤɢɣ� ȿ� Ⱥ��� Ʌɹɳɟɧɤɨ� Ⱥ� Ȼ�� ɍɩɪɭɝɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɷɥɟɤɬɪɨɧɧɨɝɨ� ɫɬɪɨɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ� ɤɥɚɫɫɨɜ� ɬɭɝɨɩɥɚɜɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɩɨɥɭɱɟɧɧɵɯ�
ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɦ�ɩɭɬɟɦ ���ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ�ɦɚɬɟɪ��± ������± �� ± ʋ ���± ɋ���±����



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

���

��� Ⱥɧɞɪɢɟɜɫɤɢɣ�Ɋ� Ⱥ���ɋɩɢɜɚɤ�ɂ� ɂ��ɉɪɨɱɧɨɫɬɶ�ɬɭɝɨɩɥɚɜɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ�ɢ�ɦɚɬɟɪɢɚɥɨɜ�ɧɚ�
ɢɯ�ɨɫɧɨɜɟ� ± ɑɟɥɹɛɢɧɫɤ��Ɇɟɬɚɥɥɭɪɝɢɹ������� ± ����ɫ��

��� /RZ�( &%1�6L�1� &RPSRVLWH IRU +HDY\ ,QWHUUXSWHG &XWWLQJ � ,��$��3HWUXVKD��$��6��2VLSRY��
7�� ,�� 6PLUQRYD HW� DOO��� HG��E\� -DQ�(ULF�6WnKO�+LJK�( ���3URFHHGLQJV RI WKH �WK ,QWHUQDWLRQDO
6ZHGLVK�3URGXFWLRQ�6\PSRVLXP�³636��´���UG±�WK RI�0D\�������/XQG��6ZHGHQ��± 6ZHGLVK�
3URGXFWLRQ�$FDGHP\��±0D\��������± 3�����±����

��� Ʉɟɪɦɟɬɵ���ɉ��ɋ��Ʉɢɫɥɵɣ��ɇ��ɂ��Ȼɨɞɧɚɪɭɤ��Ɇ��ɋ��Ȼɨɪɨɜɢɤɨɜɚ�ɢ�ɞɪ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��
������± ����ɫ�

��� ɍɦɚɧɫɤɢɣ�ə� ɋ��Ʉɚɪɛɢɞɵ�ɬɜɟɪɞɵɯ�ɫɩɥɚɜɨɜ��± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɡɞɚɬ��������± ����ɫ�
��� ɋɜɨɣɫɬɜɚ��ɩɨɥɭɱɟɧɢɟ�ɢ�ɩɪɢɦɟɧɟɧɢɟ�ɬɭɝɨɩɥɚɜɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ��ɋɩɪɚɜɨɱɧɢɤ� ���ɉɨɞ�ɪɟɞ��

Ɍ� ə��Ʉɨɫɨɥɚɩɨɜɨɣ��± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������± ��� ɫ�
��� ɋɚɦɫɨɧɨɜ�Ƚ� ȼ��ɇɢɬɪɢɞɵ�± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�
��� ȼɨɪɨɧɿɧ�Ƚ� Ɉ���Ɉɫɿɩɨɜ�Ɉ� ɋ���ɒɭɥɶɠɟɧɤɨ�Ɉ� Ɉ��Ʉɨɦɩɨɡɢɬ�ɧɚ�ɨɫɧɨɜɿ�ɚɥɦɚɡɭ�ɬɚ�ɤɚɪɛɿɞɭ�

ɤɪɟɦɧɿɸ��ɩɪɢɡɧɚɱɟɧɢɣ�ɞɥɹ�ɨɫɧɚɳɟɧɧɹ�ɛɭɪɨɜɨɝɨ�ɿɧɫɬɪɭɦɟɧɬɭ� ���Ɇɢɧɟɪɚɥɨɝ�������� ± ɋ��
��±���

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ����������������������������

ȿ��Ɇ��Ʌɭɰɚɤ��Ɉ��Ɉ��Ȼɨɱɟɱɤɚ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� ɋ� Ɇ� ɇɚɡɚɪɱɭɤ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ

ȱɧɫɬɢɬɭɬ�ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɿɦ��ȼ� Ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚʀɧɢ��Ɇ��Ʉɢʀɜ

ȼɁȺȯɆɈȾȱə�ɉɊɂ�ȼɂɋɈɄɈɆɍ�ɌɂɋɄɍ�ɊɈɁɉɅȺȼɍ�&X±7L
Ɂ�ȺɅɆȺɁɇɂɆ�ɇȺɇɈɉɈɊɈɒɄɈɆ�ɍȾȺ�

ɇɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɦɿɝɪɚɰɿʀ� ɪɨɡɩɥɚɜɭ� ɦɿɞɶ±ɬɢɬɚɧ� ɜ� ɫɟɪɟɞɨɜɢɳɿ��
ɭɬɜɨɪɟɧɨɦɭ�ɜ�ɪɟɡɭɥɶɬɚɬɿ�ɞɿʀ�ɬɢɫɤɭ���Ƚɉɚ�ɧɚ�ɧɚɧɨɩɨɪɨɲɨɤ�ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɨɝɨ�ɚɥɦɚɡɭ��ɍȾȺ��

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɚɥɦɚɡɧɢɣ� ɧɚɧɨɩɨɪɨɲɨɤ�� ɫɩɿɤɚɧɧɹ�� ɜɢɫɨɤɢɣ� ɬɢɫɤ�� ɤɨɟɮɿɰɿɽɧɬ�
ɩɪɨɫɨɱɟɧɧɹ�

ȼɫɬɭɩ�
ɇɟɨɛɯɿɞɧɿɫɬɶ� ɤɪɿɩɥɟɧɧɹ� ɜ� ɿɧɫɬɪɭɦɟɧɬɿ� ɪɨɛɨɱɢɯ� ɩɨɜɟɪɯɨɧɶ�� ɜɢɝɨɬɨɜɥɟɧɢɯ� ɡ� ɚɥɦɚɡɭ� ɬɚ�

ɚɥɦɚɡɧɢɯ� ɤɨɦɩɨɡɢɬɿɜ� ɩɪɢ� ɧɟɦɨɠɥɢɜɨɫɬɿ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɝɪɨɦɿɡɞɤɢɯ�ɦɟɯɚɧɿɱɧɢɯ� ɭɬɪɢɦɭɜɚɱɿɜ��
ɫɩɨɧɭɤɚɽ�ɞɨ�ɩɨɲɭɤɭ�ɬɚɤɢɯ�ɦɟɬɚɥɿɜ�ɿ�ɫɩɥɚɜɿɜ��ɹɤɿ�ɡɚɛɟɡɩɟɱɭɸɬɶ�ɜɢɫɨɤɭ�ɚɞɝɟɡɿɸ�ɡ�ɚɥɦɚɡɨɦ��ɧɟ�
ɩɨɝɿɪɲɭɸɬɶ�ɣɨɝɨ�ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ� ɿ�ɩɚɹɸɬɶɫɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ��ɳɨ�ɧɟ�ɜɟɞɭɬɶ�ɞɨ�
ɣɨɝɨ�ɞɟɝɪɚɞɚɰɿʀ��

Ⱦɥɹ�ɞɨɫɥɿɞɠɟɧɧɹ�ɨɛɪɚɥɢ�ɫɢɫɬɟɦɭ�ɋX±7L��ɨɫɤɿɥɶɤɢ��ɩɪɢ�ɩɟɜɧɢɯ�ɭɦɨɜɚɯ�ɜ�ɬɚɤɿɣ�ɫɢɫɬɟɦɿ�
ɜɿɞɛɭɜɚɽɬɶɫɹ� ɡɦɨɱɭɜɚɧɧɹ� ɚɥɦɚɡɭ�� ɡɚ� ɜɿɞɫɭɬɧɨɫɬɿ� ɪɨɡɱɢɧɧɢɤɿɜ� ɜɭɝɥɟɰɸ� ɧɟ� ɜɿɞɛɭɜɚɽɬɶɫɹ�
ɯɿɦɿɱɧɨ�ɬɟɪɦɿɱɧɨʀ�ɞɟɝɪɚɞɚɰɿʀ�ɚɥɦɚɡɭ��ɬɚɤɚ�ɫɢɫɬɟɦɚ�ɩɿɞɞɚɽɬɶɫɹ�ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɿɣ�ɩɚɣɰɿ��

ɍ� ɰɿɣ� ɪɨɛɨɬɿ� ɩɪɢɜɟɞɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɦɿɝɪɚɰɿʀ� ɪɨɡɩɥɚɜɭ� ɦɿɞɶ±ɬɢɬɚɧ� ɜ�
ɫɟɪɟɞɨɜɢɳɿ�� ɭɬɜɨɪɟɧɨɦɭ� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɞɿʀ� ɬɢɫɤɭ� �� Ƚɉɚ� ɧɚ� ɧɚɧɨɩɨɪɨɲɨɤ� ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɨɝɨ�
ɚɥɦɚɡɭ��ɍȾȺ��

Ɇɟɬɨɞɢɤɚ�ɞɨɫɥɿɞɠɟɧɧɹ
Ɇɿɝɪɚɰɿɸ�ɪɨɡɩɥɚɜɭ�ɦɿɞɶ�ɬɢɬɚɧ�ɡɞɿɣɫɧɸɜɚɥɢ� �ɩɪɢ�ɬɢɫɤɭ���Ƚɉɚ�ɜ�ɞɿɚɩɚɡɨɧɿ�ɬɟɦɩɟɪɚɬɭɪ�

���������� qɋ� ɜ� ɪɨɛɨɱɿɣ� ɤɨɦɿɪɰɿ� ɚɩɚɪɚɬɭ� ɜɢɫɨɤɨɝɨ� ɬɢɫɤɭ� �ȺȼɌ�� ɬɢɩɭ� ©ɬɨɪɨʀɞª� ɲɥɹɯɨɦ�
ɩɪɨɫɨɱɟɧɧɹ� ɪɿɞɤɨʀ� ɮɚɡɢ� ɱɟɪɟɡ� ɫɟɪɟɞɨɜɢɳɟ�� ɭɬɜɨɪɟɧɟ� ɩɪɢ� ɬɚɤɢɯ� ɭɦɨɜɚɯ� ɚɥɦɚɡɧɢɦ�


