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

���

ɍȾɄ������������

ȼ��Ƚ��ɉɨɥɬɨɪɚɰɤɢɣ� Ⱥ��ɇ��ɉɚɧɨɜɚ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ� ȼ��Ⱥ��Ȼɢɥɨɱɟɧɤɨ�
Ⱥ��Ⱥ��Ȼɨɱɟɱɤɚ��ɞ�ɪ ɬɟɯɧ��ɧɚɭɤ�Ɇ��Ⱥ��Ɇɚɪɢɧɢɱ��ɤɚɧɞ��ɯɢɦ��ɧɚɭɤ�

Ƚ��ɋ��Ƚɪɢɳɟɧɤɨ��Ɉ��ȼ��Ʌɟɳɟɧɤɨ�

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ��ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ�Ʉɢɟɜ

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɋɈɋɌȺȼȺ ȽȺɁȺ�ɂ�ɍȽɅȿɊɈȾɇɈɃ�ɋȼəɁɄɂ�ȼ�ɉɊɈɐȿɋɋȿ�
ɎɂɁɂɄɈ�ɏɂɆɂɑȿɋɄɈȽɈ�ɋɂɇɌȿɁȺ�ɄɈɆɉɈɁɂɐɂɈɇɇɕɏ�ɆȺɌȿɊɂȺɅɈȼ

ȼ� ɩɪɨɰɟɫɫɟ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ɩɪɢ� ɧɢɡɤɢɯ� ɩɚɪɚɦɟɬɪɚɯ� S±7 ɢɫɫɥɟɞɨɜɚɧ�
ɫɨɫɬɚɜ� ɝɚɡɚ� ɢ� ɭɝɥɟɪɨɞɧɨɣ� ɫɜɹɡɤɢ� ɫɢɧɬɟɡɢɪɭɟɦɵɯ� ɤɨɦɩɚɤɬɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɫɦɟɫɢ�� ɚɥɦɚɡ�Ⱥɋ�� ±
ɤɭɛɢɱɟɫɤɢɣ� ɧɢɬɪɢɞ� ɛɨɪɚ� ɄɆ� ����� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɦ� ɫɢɧɬɟɡɟ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɚɧɚ�ɩɪɨɢɫɯɨɞɢɬ�ɪɚɡɥɨɠɟɧɢɟ�ɦɟɬɚɧɚ�ɞɨ�ɭɝɥɟɪɨɞɚ��ɚɰɟɬɢɥɟɧɚ�ɢ�ɜɨɞɨɪɨɞɚ��
ȼɵɞɟɥɹɸɳɢɣɫɹ� ɩɪɢ� ɷɬɨɦ� ɭɝɥɟɪɨɞ� ɫɨɫɬɨɢɬ� ɢɡ� ɚɦɨɪɮɧɨɝɨ� ɭɝɥɟɪɨɞɚ�� ɩɢɪɨɝɪɚɮɢɬɚ� ɢ�
ɭɝɥɟɪɨɞɧɵɯ� ɧɚɧɨɬɪɭɛɨɤ� ɉɨɤɚɡɚɧɚ� ɡɚɜɢɫɢɦɨɫɬɶ� ɫɨɞɟɪɠɚɧɢɹ� ɚɰɟɬɢɥɟɧɚ� ɜ� ɫɦɟɫɢ� ɝɚɡɨɜ� ɨɬ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ�ɫɢɧɬɟɡɚ��

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɣ�ɫɢɧɬɟɡ��ɭɝɥɟɪɨɞɧɵɟ�ɦɚɬɟɪɢɚɥɵ��ɦɟɬɚɧ��

Ɉɛɪɚɡɨɜɚɧɢɟ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ� ɭɝɥɟɪɨɞɧɨɣ� ɫɜɹɡɤɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɨɥɭɱɟɧɢɹ�
ɫɜɟɪɯɬɜɟɪɞɵɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɩɪɢ� ɧɢɡɤɨɦ� ɞɚɜɥɟɧɢɢ�
ɪɚɛɨɱɟɣ� ɫɪɟɞɵ� ���Â��� ± ���Â���� ɉɚ� ɜ� ɢɧɬɟɪɜɚɥɟ� ɬɟɦɩɟɪɚɬɭɪ� ���� ± ����� Ʉ� ɜɫɥɟɞɫɬɜɢɟ�
ɪɚɡɥɨɠɟɧɢɹ�ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ�ɝɚɡɨɜ�ɹɜɥɹɟɬɫɹ�ɧɨɜɵɦ�ɧɚɩɪɚɜɥɟɧɢɟɦ�ɫɨɡɞɚɧɢɹ�ɦɚɬɟɪɢɚɥɨɜ�ɫɨ�
ɫɜɨɣɫɬɜɚɦɢ� ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ� ɢ� ɤɨɦɩɨɡɢɬɨɜ�� Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ�
ɩɪɢ� ɩɨɧɢɠɟɧɧɵɯ� S�� 7 ± ɩɚɪɚɦɟɬɪɚɯ�� ɢɦɟɸɬ� ɩɨɜɵɲɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ� ɫɜɨɣɫɬɜ��
ɧɚɩɪɢɦɟɪ��ɬɚɤɢɯ�ɤɚɤ�ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɶ�ɢ�ɬɟɪɦɨɫɬɨɣɤɨɫɬɶ�>�@��

ȼ� ɩɪɨɰɟɫɫɟ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ�
ɦɚɬɟɪɢɚɥɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�&+� ɦɟɬɚɧ�ɪɚɡɥɚɝɚɟɬɫɹ������ɢ�ɜɵɞɟɥɹɟɬɫɹ�ɭɝɥɟɪɨɞ��Ɍɚɤɨɣ�ɩɪɨɰɟɫɫ�
ɹɜɥɹɟɬɫɹ� ɦɧɨɝɨɫɬɚɞɢɣɧɵɦ�� ɦɨɠɟɬ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɩɨ� ɪɚɡɧɵɦ� ɫɯɟɦɚɦ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɪɚɡɥɢɱɧɵɯ� ɝɚɡɨɨɛɪɚɡɧɵɯ� ɩɪɨɞɭɤɬɨɜ�� ɂɫɫɥɟɞɭɹ� ɫɨɫɬɚɜ� ɝɚɡɨɜ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɩɪɢ� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɨɦ�ɫɢɧɬɟɡɟ��ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɪɟɚɤɰɢɹɯ�ɪɚɡɥɨɠɟɧɢɹ�ɦɟɬɚɧɚ���� �� �� �ɢ�
ɫɨɫɬɚɜɢɬɶ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ� ɛɚɥɚɧɫ� ɤɨɥɢɱɟɫɬɜɚ� ɩɨɫɬɭɩɚɸɳɟɝɨ� ɦɟɬɚɧɚ� ɢ� ɜɵɞɟɥɹɸɳɟɝɨɫɹ�
ɭɝɥɟɪɨɞɚ�� ɨɫɚɠɞɚɟɦɨɝɨ� ɧɚ� ɨɛɪɚɡɰɚɯ�� ɚ� ɬɚɤɠɟ� ɞɪɭɝɢɯ� ɫɨɟɞɢɧɟɧɢɣ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɢɡ� &+� ɜ�
ɭɫɬɚɧɨɜɤɟ�ɫɢɧɬɟɡɚ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɩɬɢɦɚɥɶɧɵɯ�
ɭɫɥɨɜɢɣ�ɨɛɪɚɡɨɜɚɧɢɹ�ɤɨɦɩɚɤɬɨɜ�ɫ�ɡɚɞɚɧɧɨɣ�ɫɬɟɩɟɧɶɸ�ɡɚɩɨɥɧɟɧɢɹ�ɩɨɪ�ɢ�ɡɚɞɚɧɧɵɦɢ�ɮɢɡɢɤɨ�
ɦɟɯɚɧɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ��

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
Ⱥɧɚɥɢɡ� ɝɚɡɨɜ�� ɜɵɞɟɥɹɸɳɢɯɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ�� ɩɪɨɜɨɞɢɥɢ�

ɩɭɬɟɦ� ɨɬɛɨɪɚ� ɩɪɨɛ� ɩɪɢ� ɫɢɧɬɟɡɟ� ɤɨɦɩɚɤɬɚ� ɢɡ� ɫɦɟɫɢ� ɚɥɦɚɡɚ� ɢ� ɤɭɛɨɧɢɬɚ� ± Ⱥɋ�� �� ɄɆ���� ɜ�
ɭɫɬɚɧɨɜɤɟ��ɨɩɢɫɚɧɧɨɣ�ɜ�ɪɚɛɨɬɟ�>�@��ɩɪɢ�ɫɥɟɞɭɸɳɢɯ�ɭɫɥɨɜɢɹɯ��ɞɚɜɥɟɧɢɟ�ɦɟɬɚɧɚ�± ���ā��� ɉɚ��
ɪɚɫɯɨɞ�ɦɟɬɚɧɚ�± ���ā���� ɦ��ɫ��ɜɚɤɭɭɦ�± ���� ɦɦ�ɪɬ��ɫɬ���ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɨɞɚɱɢ�ɦɟɬɚɧɚ�± ��
ɱ�� ɬɟɦɩɟɪɚɬɭɪɚ� ± ����� Ʉ�� ɇɚ� ɪɚɡɧɵɯ� ɫɬɚɞɢɹɯ� ɫɢɧɬɟɡɚ� ɩɪɨɛɵ� ɝɚɡɨɜ� ɨɬɛɢɪɚɥɢ� ɧɚ� ɜɵɯɨɞɟ� ɢɡ�
ɪɟɚɤɬɨɪɚ�ɢ�ɜɜɨɞɢɥɢ�ɜ�ɩɪɨɛɨɨɬɛɨɪɧɢɤ�ɯɪɨɦɚɬɨɝɪɚɮɚ�ɅɏɆ�����ɍɫɥɨɜɢɹ�ɪɚɛɨɬɵ�ɯɪɨɦɚɬɨɝɪɚɮɚ�
ɨɩɢɫɚɧɵ�ɜ�>�@��



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

���

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ�
ɉɪɢ�ɧɚɝɪɟɜɚɧɢɢ� ɫɩɪɟɫɫɨɜɚɧɧɵɯ� ɤɨɦɩɚɤɬɨɜ� ɜ� ɜɚɤɭɭɦɟ� ɧɚ� ɯɪɨɦɚɬɨ�ɝɪɚɦɦɚɯ� ɩɪɨɛ� ɝɚɡɚ�

ɛɵɥɢ� ɨɬɦɟɱɟɧɵ� ɩɢɤɢ� ɜɨɡɞɭɯɚ� �ɜɪɟɦɹ� ɭɞɟɪɠɢɜɚɧɢɹ� ± ��� ɫ���ɉɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɜ� ɫɢɫɬɟɦɭ�&+�

ɧɚɛɥɸɞɚɥɢɫɶ�ɩɢɤɢ��ɜɪɟɦɹ�ɭɞɟɪɠɢɜɚɧɢɹ�
± ��ɫ��� ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ�� ɚɰɟɬɢɥɟɧ�
&�+� �ɪɢɫ������

Ⱦɥɹ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɞɚɧɧɨɝɨ�
ɩɢɤɚ� ɛɵɥ� ɩɨɥɭɱɟɧ� ɚɰɟɬɢɥɟɧ� ɪɟɚɤɰɢɟɣ�
ɤɚɪɛɢɞɚ�ɤɚɥɶɰɢɹ�ɋɚɋ� ɫ�ɜɨɞɨɣ��

ɋɚɋ� ���ɇ�Ɉ� �ɋɚ�Ɉɇ�� ��ɋ�ɇ�

ɉɪɨɛɵ� ɜɵɞɟɥɹɟɦɨɝɨ� ɝɚɡɚ��
ɤɨɬɨɪɵɣ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɦɟɫɶ�
ɚɰɟɬɢɥɟɧɚ� ɢ� ɜɨɡɞɭɯɚ�� ɜɜɨɞɢɥɢ� ɜ�
ɯɪɨɦɚɬɨɝɪɚɮ�� ɇɚ� ɯɪɨɦɚɬɨɝɪɚɦɦɟ�
�ɪɢɫ� ��� ɜɢɞɟɧ� ɩɢɤ� ɚɰɟɬɢɥɟɧɚ� �ɜɪɟɦɹ�
ɭɞɟɪɠɢɜɚɧɢɹ� ± ��� ɫ�� ɩɟɪɟɞ� ɨɫɧɨɜɧɵɦ�
ɩɢɤɨɦ� ɜɨɡɞɭɯɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɷɬɨ�
ɩɨɞɬɜɟɪɠɞɚɟɬ� ɜɵɞɟɥɟɧɢɟ� ɚɰɟɬɢɥɟɧɚ�
ɩɪɢ� ɧɚɝɪɟɜɚɧɢɢ� ɤɨɦɩɚɤɬɨɜ� � ɜ� ɫɪɟɞɟ�
ɦɟɬɚɧɚ��

ɇɚ� ɯɪɨɦɚɬɨɝɪɚɦɦɚɯ� ɩɪɨɛ��
ɨɬɨɛɪɚɧɧɵɯ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɢɧɬɟɡɚ��ɪɢɫ������
ɩɢɤɢ� &+� ɧɟ� ɨɬɦɟɱɟɧɵ� �ɜɪɟɦɹ�
ɭɞɟɪɠɢɜɚɧɢɹ� ± ��� ɫ��� ɗɬɨɬ� ɮɚɤɬ�
ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɬɨ��ɱɬɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɢɧɬɟɡɚ�
ɦɟɬɚɧ�ɩɨɱɬɢ�ɩɨɥɧɨɫɬɶɸ�ɪɚɡɥɚɝɚɟɬɫɹ�ɢ�ɜ�
ɨɬɯɨɞɹɳɢɯ� ɝɚɡɚɯ� ɫɨɞɟɪɠɚɬɫɹ� ɬɨɥɶɤɨ�
ɚɰɟɬɢɥɟɧ��ɤɢɫɥɨɪɨɞ��ɚɡɨɬ�ɢ�ɜɨɞɨɪɨɞ��

Ɂɚɜɢɫɢɦɨɫɬɶ� ɫɨɞɟɪɠɚɧɢɹ�
ɚɰɟɬɢɥɟɧɚ�� ɪɚɫɫɱɢɬɚɧɧɚɹ� ɩɨ� ɩɥɨɳɚɞɢ�
ɩɢɤɨɜ� ɧɚ� ɯɪɨɦɚɬɨɝɪɚɦɦɚɯ� ɫɦɟɫɢ� ɝɚɡɨɜ�
ɩɨɫɥɟ� ɫɢɧɬɟɡɚ�� ɨɬ� ɜɪɟɦɟɧɢ� ɫ� ɧɚɱɚɥɚ�
ɩɪɨɰɟɫɫɚ�ɫɢɧɬɟɡɚ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ�����

ɉɨɫɥɟ� ɩɪɟɤɪɚɳɟɧɢɹ� ɩɨɞɚɱɢ�
ɦɟɬɚɧɚ� ɫɨɞɟɪɠɚɧɢɟ� ɋ�ɇ� ɪɟɡɤɨ�
ɫɧɢɠɚɟɬɫɹ��

ɂɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ�
ɫɥɟɞɭɟɬ�� ɱɬɨ� ɜɨ� ɜɪɟɦɹ� ɩɨɞɚɱɢ�
ɦɟɬɚɧɚ� ɜ� ɪɚɛɨɱɢɣ� ɨɛɴɟɦ� ɭɫɬɚɧɨɜɤɢ�
ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɥɨɠɟɧɢɟ� ɦɟɬɚɧɚ� ɞɨ�
ɭɝɥɟɪɨɞɚ�� ɚɰɟɬɢɥɟɧɚ� ɢ� ɜɨɞɨɪɨɞɚ��
ɍɝɥɟɪɨɞ� ɨɫɚɠɞɚɟɬɫɹ� ɧɚ� ɨɛɪɚɡɰɚɯ� ɢ�
ɫɥɭɠɢɬ� ɫɜɹɡɤɨɣ� ɜ� ɨɛɪɚɡɭɸɳɢɯɫɹ�
ɤɨɦɩɚɤɬɚɯ�� Ɇɟɬɚɧ� ɪɚɡɥɚɝɚɟɬɫɹ�
ɩɨɥɧɨɫɬɶɸ� ɢ� ɜ� ɨɬɯɨɞɹɳɢɯ� ɝɚɡɚɯ� ɧɟ�
ɫɨɞɟɪɠɢɬɫɹ��

Ɋɢɫ�����ɏɪɨɦɚɬɨɝɪɚɦɦɚ�ɩɪɨɛɵ�ɝɚɡɨɜ��
ɨɬɨɛɪɚɧɧɨɣ�ɧɚ�ɜɵɯɨɞɟ�ɢɡ�ɪɟɚɤɬɨɪɚ�ɭɫɬɚɧɨɜɤɢ

Ɋɢɫ�����ɏɪɨɦɚɬɨɝɪɚɦɦɚ�ɩɪɨɛɵ�ɝɚɡɚ��ɩɨɥɭɱɟɧɧɨɝɨ�
ɩɪɢ�ɪɟɚɤɰɢɢ�ɤɚɪɛɢɞɚ�ɤɚɥɶɰɢɹ�ɫ�ɚɰɟɬɢɥɟɧɨɦ

Ɋɢɫ�����ɋɨɞɟɪɠɚɧɢɟ�ɚɰɟɬɢɥɟɧɚ�ɜ�ɜɵɯɨɞɹɳɢɯ�ɝɚɡɚɯ�
ɩɪɢ�ɫɢɧɬɟɡɟ ɤɨɦɩɚɤɬɨɜ�ɢɡ�ɫɦɟɫɢ�Ⱥɋ��± ɄɆ����



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

���

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�� ɜ�ɩɪɨɰɟɫɫɟ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɝɨ� ɫɢɧɬɟɡɚ�ɦɟɬɚɧ�ɪɚɡɥɚɝɚɟɬɫɹ�ɩɨ� ɫɯɟɦɟ�
Ʉɚɫɫɟɥɹ >�@�� ɬ�� ɟ�� ɩɪɢ� ɩɢɪɨɥɢɡɟ� ɦɟɬɚɧɚ ɭɝɥɟɪɨɞ� ɜɵɫɜɨɛɨɠɞɚɟɬɫɹ� ɩɪɢ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ�
ɞɟɝɢɞɪɢɪɨɜɚɧɢɢ� ɢɫɯɨɞɧɨɝɨ� ɜɟɳɟɫɬɜɚ� ɢ� ɧɚ� ɤɨɧɟɱɧɵɯ� ɫɬɚɞɢɹɯ� ɩɢɪɨɥɢɡɚ� ɦɟɬɚɧɚ� ɨɛɪɚɡɭɟɬɫɹ�
ɚɰɟɬɢɥɟɧ�ɢ�ɜɵɞɟɥɹɸɬɫɹ�ɭɝɥɟɪɨɞ�ɢ�ɜɨɞɨɪɨɞ��

ɋ� ɭɱɟɬɨɦ�ɞɚɧɧɵɯ�ɨ� ɪɚɫɯɨɞɟ ɢ� ɜɪɟɦɟɧɢ�ɩɨɞɚɱɢ�ɦɟɬɚɧɚ�� ɛɵɥɨ�ɪɚɫɫɱɢɬɚɧɨ� ɫɨɞɟɪɠɚɧɢɟ�
ɭɝɥɟɪɨɞɚ�ɜ�ɩɨɞɚɜɚɟɦɨɦ�ɨɛɴɟɦɟ�&+� �����ɥ���ɤɨɬɨɪɨɟ�ɫɨɫɬɚɜɢɥɨ����ɝ��ɍɝɥɟɪɨɞ�ɨɫɚɠɞɚɟɬɫɹ�ɧɚ�
ɤɨɦɩɚɤɬɚɯ�ɜ�ɜɢɞɟ�ɭɝɥɟɪɨɞɧɨɣ�ɫɜɹɡɤɢ��

ɉɨɥɭɱɟɧɧɵɟ� ɤɨɦɩɚɤɬɵ� ɨɛɥɚɞɚɸɬ� ɛɨɥɶɲɨɣ� ɚɞɫɨɪɛɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ�� ɱɬɨ�
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ�ɷɬɢ�ɦɚɬɟɪɢɚɥɵ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɚɤɨɩɢɬɟɥɟɣ�ɜɨɞɨɪɨɞɚ�>�@��

ɋɨɞɟɪɠɚɧɢɟ� ɭɝɥɟɪɨɞɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɜ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ� ɦɚɬɟɪɢɚɥɟ� ɨɰɟɧɢɜɚɥɢ�
ɩɭɬɟɦ�ɪɚɫɬɜɨɪɟɧɢɹ�ɭɝɥɟɪɨɞɚ�ɫɦɟɫɶɸ�ɯɪɨɦɨɜɨɝɨ�ɚɧɝɢɞɪɢɞɚ�&U2� ɢ�ɫɟɪɧɨɣ�ɤɢɫɥɨɬɵ�+�62� ɩɨ�
ɪɟɚɤɰɢɢ�

�&����&U2� ���+�62� ĺ�&U��62���� ���&2����+�2

Ɇɚɫɫɨɜɚɹ�ɞɨɥɹ�ɭɝɥɟɪɨɞɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɜ�ɨɛɪɚɡɰɚɯ�ɤɨɦɩɨɡɢɬɨɜ��ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ�ɧɚ�
ɨɫɧɨɜɟ�ɲɥɢɮɩɨɪɨɲɤɚ� ɚɥɦɚɡɚ�Ⱥɋ�� ɢ� ɦɢɤɪɨɩɨɪɨɲɤɨɜ� F%1 ɡɟɪɧɢɫɬɨɫɬɶɸ� ���������� ���� ɢ� �����
ɫɨɫɬɚɜɥɹɟɬ� ���������ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ� ɱɬɨ� ɜ� ɤɨɦɩɨɡɢɬɚɯ�� ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ� ɬɨɥɶɤɨ� ɧɚ�
ɨɫɧɨɜɟ� ɩɨɪɨɲɤɨɜ� F%1�� ɨɛɧɚɪɭɠɟɧɨ� ɧɚɥɢɱɢɟ� ɞɜɭɯ� ɭɝɥɟɪɨɞɧɵɯ� ɮɚɡ�� ɨɞɧɚ� ɢɡ� ɤɨɬɨɪɵɯ�
ɪɚɫɬɜɨɪɢɦɚ� ɜ� ɫɦɟɫɢ� &U2� �� +�62��� ɚ� ɜɬɨɪɚɹ� ± ɯɢɦɢɱɟɫɤɢ� ɫɬɨɣɤɚɹ�� ɗɬɨ� ɩɨɡɜɨɥɢɥɨ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɩɟɪɜɚɹ� ɮɚɡɚ� ɫɨɫɬɨɢɬ� ɢɡ� ɚɦɨɪɮɧɨɝɨ� ɭɝɥɟɪɨɞɚ�� ɚ� ɜɬɨɪɚɹ� ɨɬɧɨɫɢɬɫɹ� ɤ�
ɫɬɨɣɤɢɦ�ɫɨɫɬɚɜɥɹɸɳɢɦ�± ɭɝɥɟɪɨɞɧɵɦ�ɧɢɬɹɦ��ɭɝɥɟɪɨɞɧɵɦ�ɧɚɧɨɬɪɭɛɤɚɦ��ɝɥɨɛɭɥɚɦ��

ȼɵɜɨɞɵ
ɉɪɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɦ� ɫɢɧɬɟɡɟ� ɦɟɬɚɧ� ɪɚɡɥɚɝɚɟɬɫɹ� ɞɨ� ɭɝɥɟɪɨɞɚ�� ɚɰɟɬɢɥɟɧɚ� ɢ�

ɜɨɞɨɪɨɞɚ�� ȼɵɞɟɥɹɸɳɢɣɫɹ� ɭɝɥɟɪɨɞ� ɫɨɫɬɨɢɬ� ɢɡ� ɚɦɨɪɮɧɨɝɨ� ɭɝɥɟɪɨɞɚ�� ɭɝɥɟɪɨɞɧɵɯ� ɧɢɬɟɣ��
ɧɚɧɨɬɪɭɛɨɤ�ɢ�ɝɥɨɛɭɥ��

Ʉɨɦɩɨɡɢɰɢɨɧɧɵɟ� ɦɚɬɟɪɢɚɥɵ�� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ� ɭɝɥɟɪɨɞɨɦ�� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ��
ɤɚɤ�ɜ�ɲɥɢɮɨɜɚɥɶɧɨɦ�ɢɧɫɬɪɭɦɟɧɬɟ��ɩɚɫɬɚɯ��ɬɚɤ�ɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɧɚɤɨɩɢɬɟɥɟɣ�ɜɨɞɨɪɨɞɚ��

ȼ�ɩɪɨɰɟɫɿ�ɮɿɡɢɤɨ�ɯɿɦɿɱɧɨɝɨ�ɫɢɧɬɟɡɭ�ɩɪɢ�ɧɢɡɶɤɢɯ�ɩɚɪɚɦɟɬɪɚɯ�S�± 7�ɞɨɫɥɿɞɠɟɧɨ�ɫɤɥɚɞ�
ɝɚɡɭ� ɬɚ� ɜɭɝɥɟɰɟɜɨʀ� ɡɜ¶ɹɡɤɢ� ɤɨɦɩɚɤɬɿɜ�� ɳɨ� ɫɢɧɬɟɡɭɸɬɶɫɹ� � � ɧɚ� ɨɫɧɨɜɿ� ɫɭɦɿɲɿ�� ɚɥɦɚɡ� Ⱥɋ�� ±
ɤɭɛɿɱɧɢɣ� ɧɿɬɪɢɞ� ɛɨɪɭ� ɄɆ� ����� ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɩɪɢ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɨɦɭ� ɫɢɧɬɟɡɿ� ɡ�
ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɦɟɬɚɧɭ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɪɨɡɤɥɚɞɚɧɧɹ�ɦɟɬɚɧɭ�ɞɨ�ɜɭɝɥɟɰɸ��ɚɰɟɬɢɥɟɧɭ�ɬɚ�ɜɨɞɧɸ��
ȼɭɝɥɟɰɶ�� ɳɨ� ɜɢɞɿɥɹɽɬɶɫɹ�� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɚɦɨɪɮɧɨɝɨ� ɜɭɝɥɟɰɸ�� ɩɿɪɨɝɪɚɮɿɬɭ� ɿ� ɜɭɝɥɟɰɟɜɢɯ�
ɧɚɧɨɬɪɭɛɨɤ��ɉɨɤɚɡɚɧɨ�ɡɚɥɟɠɧɿɫɬɶ�ɜɦɿɫɬɭ�ɚɰɟɬɢɥɟɧɭ�ɜ�ɫɭɦɿɲɿ�ɝɚɡɿɜ�ɜɿɞ�ɬɪɢɜɚɥɨɫɬɿ�ɩɪɨɰɟɫɭ�
ɫɢɧɬɟɡɭ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɣ�ɫɢɧɬɟɡ��ɜɭɝɥɟɰɟɜɿ�ɦɚɬɟɪɿɚɥɢ��ɦɟɬɚɧ��

'XULQJ�WKH�SK\VLFDO�FKHPLFDO�V\QWKHVLV�DW�ORZ�S�± 7�SDUDPHWHUV�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�
JDV�DQG�FDUERQ�ELQGHU�RI�FRPSDFWV�V\QWKHVL]HG�IURP�GLDPRQG�$&��DQG�FXELF�ERURQ�QLWULGH�.0 ���
PL[WXUH�ZDV� VWXGLHG�� ,W� LV� DVFHUWDLQHG� WKDW� GXULQJ� SK\VLFDO�FKHPLFDO� V\QWKHVLV� XVLQJ�PHWKDQH� WKH�
RQH� GHFRPSRVHV� WR� FDUERQ�� DFHW\OHQH� DQG� K\GURJHQ�� 5HOHDVHG� FDUERQ� FRQVLVWV� RI� DPRUSKRXV�
FDUERQ��S\URO\WLF�JUDSKLWH�DQG�FDUERQ�QDQRWXEHV��7KH�GHSHQGHQFH�RI�DFHW\OHQH�FRQWHQW�LQ�WKH�JDV�
PL[WXUH�RQ�WKH�GXUDWLRQ WKH�V\QWKHVLV�SURFHVV�LV�SUHVHQWHG��

.H\�ZRUGV��SK\VLFDO�FKHPLFDO�V\QWKHVLV��FDUERQ�PDWHULDOV��PHWKDQH��



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

���

Ʌɢɬɟɪɚɬɭɪɚ�
�� ɉɚɬ��ɧɚ�ɤɨɪɢɫɧɭ�ɦɨɞɟɥɶ�ʋ�������ɍɤɪɚʀɧɚ ɆɉɄ�ɋ����ȼ������� ɋɩɨɫɿɛ�ɜɢɝɨɬɨɜɥɟɧɧɹ�

ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ�ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ�ɧɚɞɬɜɟɪɞɨɝɨ�ɦɚɬɟɪɿɚɥɭ����ȼ��Ƚ��ɉɨɥɬɨɪɚɰɶɤɢɣ��Ƚ��
ɉ��Ȼɨɝɚɬɢɪɶɨɜɚ��Ƚ� ɋ��Ƚɪɢɳɟɧɤɨ�ɬɚ�ɿɧ��± Ɉɩɭɛɥ������������Ȼɸɥ��ʋ����

�� ɂɡɭɱɟɧɢɟ� ɬɟɪɦɨɫɬɨɣɤɨɫɬɢ� ɢ� ɚɛɪɚɡɢɜɧɵɯ� ɫɜɨɣɫɬɜ� ɲɥɢɮɩɨɪɨɲɤɨɜ� ɢɡ� ɤɨɦɩɨ�
ɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɩɪɢ� ɧɢɡɤɢɯ� ɞɚɜɥɟɧɢɹɯ�� ɧɚ� ɨɫɧɨɜɟ� ɫȼ1 ɢ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ� ɫ� ɭɝɥɟɪɨɞɧɨɣ� ɫɜɹɡɤɨɣ� �� ȼ� Ƚ� ɉɨɥɬɨɪɚɰɤɢɣ��Ⱥ� Ⱥ� Ȼɨɱɟɱɤɚ��
Ⱥ� ɇ� ɉɚɧɨɜɚ�ɢ�ɞɪ�����ɉɨɪɨɞɨ�ɪɚɡɪɭɲɚɸɳɢɣ�ɢ�ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�
± ɬɟɯɧɢɤɚ� �ɢ� ɬɟɯɧɨɥɨɝɢɹ�ɟɝɨ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɪɢɦɟɧɟɧɢɹ��ɋɛ��ɧɚɭɱ�� ɬɪ�� ± Ʉ���ɂɋɆ�
ɢɦ�ȼ�ɇ�Ȼɚɤɭɥɹ��ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ������± ɋ�����±�����

�� Ʉɨɧɫɬɪɭɤɰɢɨɧɧɵɟ�ɦɚɬɟɪɢɚɥɵ�ɧɚ�ɨɫɧɨɜɟ�ɝɪɚɮɢɬɚ��ɋɛ��ɬɪ��± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������±
ʋ����± ɋ����±����

�� ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɚɥɦɚɡɧɨ�ɭɝɥɟɪɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ��
ɇ� ȼ� ɇɨɜɢɤɨɜ�� Ƚ� ɉ� Ȼɨɝɚɬɵɪɟɜɚ�� Ɇ� Ⱥ� Ɇɚɪɢɧɢɱ� ɢ� ɞɪ�� ��� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ�
ɦɟɬɚɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ��ɋɛ��ɧɚɭɱ��ɬɪ��± Ʉ���ɂɋɆ�ɢɦ�ȼ�ɇ�Ȼɚɤɭɥɹ��ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ�����
± ɋ�����±�����

ɉɨɫɬɭɩɢɥɚ�������������

ɍȾɄ��������������������

Ⱥ��Ɏ��Ʌɢɫɨɜɫɤɢɣ��ɇ��Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ��ȼ� Ⱥ��Ɇɟɱɧɢɤ��ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ�
ɋ� Ⱥ� Ⱦɚɜɢɞɟɧɤɨ��ɢɧɠɟɧɟɪ�� Ɉ�ɗ��Ȼɚɝɢɪɨɜ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�
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ɂɡɭɱɟɧɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫɢɥɢɰɢɞɨɜ�&R6L���1L6L���&U6L� ɫ�ɤɨɦɩɨɡɢɰɢɟɣ�ɚɥɦɚɡ±)H±1L±&X±
6Q��ɉɨɤɚɡɚɧɨ��ɱɬɨ�ɜ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ±)H±1L±&X±6Q��ɮɨɪɦɢɪɭɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ�ɫɬɚɛɢɥɶɧɵɟ�
ɮɚɡɵ��&R6L��1L6L��)H6L��6L&��&U6L��&U�&���&U�&���Ⱦɥɹ�ɥɟɝɢɪɨɜɚɧɢɹ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ±)H±1L±&X±
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