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

���

��� Ɇɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɞɟɥɶɧɨɝɨ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɢɫɩɟɪɫɧɵɯ�
ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��Ɇ ���������������± Ʉ���ɂɋɆ�ɢɦ��ȼ� ɇ��Ȼɚɤɭɥɹ�
ɇȺɇ�ɍɤɪɚɢɧɵ��������± ��ɫ�

��� Ɇɟɬɨɞɢɤɚ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ�ɥɢɧɟɣɧɵɯ�ɪɚɡɦɟɪɨɜ�ɡɟɪɟɧ�ɩɨɪɨɲɤɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�
ɦɚɬɟɪɢɚɥɨɜ� �ɋɌɆ���Ɇ �������������� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ�� Ȼɚɤɭɥɹ� ɇȺɇ�ɍɤɪɚɢɧɵ��
������± ���ɫ��

��� ɑɭɪɚɟɜ� ɇ� ȼ�� Ɋɚɡɜɢɬɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɫɢɥ� ��� Ʉɨɥɥɨɢɞɧɵɣ� ɠɭɪɧ�� ±
������±����± ʋ����± ɋ�����±����

��� Ɂɢɦɨɧ�Ⱥ� Ⱦ��Ⱥɞɝɟɡɢɹ�ɩɵɥɢ�ɢ�ɩɨɪɨɲɤɨɜ� ± Ɇ���ɏɢɦɢɹ������� ± ��� ɫ�
��� ɍɪɶɟɜ� ɇ� Ȼ�� Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɬɟɯɧɨɥɨɝɢɢ� ɞɢɫɩɟɪɫɧɵɯ� ɫɢɫɬɟɦ� ɢ�

ɦɚɬɟɪɢɚɥɨɜ� ± Ɇ���ɏɢɦɢɹ�������± ����ɫ�
��� Ɋɚɡɪɚɛɨɬɤɚ� ɧɚɭɱɧɵɯ� ɨɫɧɨɜ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɩɚɪɚɰɢɢ� ɩɨ� ɩɪɨɜɨɞɢɦɨɫɬɢ� ��

ɋ� Ⱥ� Ʉɪɢɜɨɜ ɞɢɫɫ�� ɞ�ɪɚ� ɬɟɯɧ�� ɧɚɭɤ� ± Ɇ�� � ������ ± ���� ɫ�� ± Ɋɟɠɢɦ� ɞɨɫɬɭɩɚ��
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ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ɏ��Ʌɢɫɨɜɫɤɢɣ��ɇ� Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ� ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ�

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

Ɉ�ɆȿɏȺɇɂɁɆȿ�ɎɈɊɆɂɊɈȼȺɇɂə�ɋɌɊɍɄɌɍɊɕ�ɆȿɀɎȺɁɇɈɃ�ɉɈȼȿɊɏɇɈɋɌɂ�
ɄɈɆɉɈɁɂɐɂɂ�ȺɅɆȺɁ±:&±&R

Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ ɦɟɠɮɚɡɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡ�:&±
&R� ɦɚɬɪɢɰɚ�� ɉɪɟɞɥɨɠɟɧ� ɦɟɯɚɧɢɡɦ� ɦɚɫɫɨɩɟɪɟɧɨɫɚ� ɚɬɨɦɨɜ� ɭɝɥɟɪɨɞɚ� ɜ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±&R� ɜ��
ɩɟɪɢɨɞ� ɟɟ� ɫɩɟɤɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɵ� ɩɟɪɫɩɟɤɬɢɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�
ɤɨɧɬɚɤɬɚ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ�ɢ�:&±&R�ɦɚɬɪɢɰɵ�ɛɟɡ�ɨɛɪɚɡɨɜɚɧɢɹ�ɜɤɥɸɱɟɧɢɣ�ɝɪɚɮɢɬɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɤɨɦɩɨɡɢɰɢɹ�ɚɥɦɚɡ�:&±&R��ɦɚɫɫɨɩɟɪɟɧɨɫ�ɭɝɥɟɪɨɞɚ�

ȼɜɟɞɟɧɢɟ
Ʉɨɦɩɨɡɢɰɢɹ� ɚɥɦɚɡ�:&±&R ɫɨɫɬɨɢɬ� ɢɡ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ� ɪɚɡɦɟɪɨɦ� ���±����ɦɤɦ�ɢ�:&±&R

ɦɚɬɪɢɰɵ�� ȼ� ɦɚɬɪɢɰɟ� ɫɨɞɟɪɠɚɬɫɹ� ��±��� ɨɛ��� ɱɚɫɬɢɰ� ɤɚɪɛɢɞɚ� :& ɪɚɡɦɟɪɨɦ� ���±�� ɦɤɦ��
ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɯ�ɤɨɛɚɥɶɬɨɦ��ɢ�����± ���ɨɛ���ɤɨɛɚɥɶɬɚ��Ʉɨɦɩɨɡɢɰɢɸ�ɚɥɦɚɡ�:&±&R ɩɪɢɦɟɧɹɸɬ�
ɜ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɷɥɟɦɟɧɬɚɯ� ɝɨɪɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɫ� ɩɨɪɨɞɨɣ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɝɨɪɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɡɚɜɢɫɢɬ�
ɨɬ� ɭɞɟɪɠɚɧɢɹ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ�:&±&R ɦɚɬɪɢɰɟɣ� >�@�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɬɪɭɤɬɭɪɨɣ� ɦɟɠɮɚɡɧɨɣ�
ɝɪɚɧɢɰɵ� ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɝɨɪɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɚ� ɨɫɧɨɜɟ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɟɬɫɹ�
ɮɨɪɦɢɪɨɜɚɧɢɟ�ɬɪɟɛɭɟɦɨɣ�ɫɬɪɭɤɬɭɪɵ�ɧɚ�ɦɟɠɮɚɡɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�

Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɬɪɭɤɬɭɪɵ�ɦɟɠɮɚɡɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�>�@�ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɬɪɚɧɫɦɢɫɫɢɨɧɧɭɸ� ɷɥɟɤɬɪɨɧɧɭɸ� ɦɢɤɪɨɫɤɨɩɢɸ� ɫ� ɪɚɡɪɟɲɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� �� ɧɦ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɧɚ� ɦɟɠɮɚɡɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɚɥɦɚɡ�ɦɚɬɪɢɰɚ� ɨɛɧɚɪɭɠɢɥɢ� ɜɤɥɸɱɟɧɢɹ� ɝɪɚɮɢɬɚ�



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

���

ɬɨɥɳɢɧɨɣ� ��±���� ɧɦ�� ȼɤɥɸɱɟɧɢɹ� ɝɪɚɮɢɬɚ� ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɸɬ� ɧɚ� ɭɞɟɪɠɚɧɢɟ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ�
ɦɚɬɪɢɰɟɣ�ɢ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɛɭɪɨɜɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɜ�ɰɟɥɨɦ�

Ʉɚɤ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�>�@��ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ�
ɝɨɪɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɧɚ�ɨɫɧɨɜɟ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɧɟɨɛɯɨɞɢɦɨ�
ɫɮɨɪɦɢɪɨɜɚɬɶ�ɫɬɪɭɤɬɭɪɭ�ɦɟɠɮɚɡɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡ�ɦɚɬɪɢɰɚ��ɧɟ�ɫɨɞɟɪɠɚɳɟɣ�ɜɤɥɸɱɟɧɢɣ�
ɝɪɚɮɢɬɚ�� ɢ� ɨɛɟɫɩɟɱɢɬɶ� ɜɵɫɨɤɭɸ� ɚɞɝɟɡɢɸ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ� ɢ� ɦɚɬɪɢɰɵ�� ɗɬɨɣ� � ɰɟɥɢ� ɜɨɡɦɨɠɧɨ�
ɞɨɫɬɢɱɶ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɤɪɵɬɢɹ� ɦɟɯɚɧɢɡɦɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɦɟɠɮɚɡɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡ�ɦɚɬɪɢɰɚ��ɱɬɨ�ɹɜɢɥɨɫɶ�ɩɪɟɞɦɟɬɨɦ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ
Ⱦɥɹ�ɫɨɡɞɚɧɢɹ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ�:&±&R ɢɫɩɨɥɶɡɨɜɚɥɢ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ�ɪɚɡɦɟɪɨɦ����±

��� ɦɤɦ��ɋɨɞɟɪɠɚɧɢɟ�ɚɥɦɚɡɚ�ɜ�ɤɨɦɩɨɡɢɰɢɢ�ɫɨɫɬɚɜɢɥɨ����ɨɛ�����ɑɚɫɬɢɰɵ�ɚɥɦɚɡɚ�ɪɚɡɦɟɳɚɥɢ�ɜ�
ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ� :&±�ɋɨ� ɦɚɬɪɢɰɟ�� ȼ�
ɦɚɬɪɢɰɟ� ɫɨɞɟɪɠɚɥɨɫɶ� ��� ɦɚɫ��� ɱɚɫɬɢɰ�
ɤɚɪɛɢɞɚ� :& ɪɚɡɦɟɪɨɦ� �±�� ɦɤɦ� ɢ�
� ɦɚɫ��� ɋɨ� ɜ� ɤɚɱɟɫɬɜɟ� � ɫɜɹɡɤɢ�
ɤɚɪɛɢɞɧɵɯ�ɱɚɫɬɢɰ��Ʉɨɦɩɨɡɢɰɢɸ�ɚɥɦɚɡ ±
:& ± �&R ɩɨɥɭɱɢɥɢ� ɝɨɪɹɱɢɦ�
ɩɪɟɫɫɨɜɚɧɢɟɦ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ�
ɢ� ɞɚɜɥɟɧɢɢ� ���Ɇɉɚ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ� ɩɨ�
ɨɩɢɫɚɧɧɨɣ� ɦɟɬɨɞɢɤɟ� ɢɡɝɨɬɨɜɢɥɢ�
ɤɨɦɩɨɡɢɰɢɸ��ɜ�ɲɢɯɬɭ�ɤɨɬɨɪɨɣ�ɜɜɟɥɢ�����
ɦɚɫ����ɤɚɪɛɢɞɨɨɛɪɚɡɭɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ�ɜ�
ɜɢɞɟ�ɫɨɟɞɢɧɟɧɢɹ�&U6L���ɗɬɭ�ɤɨɦɩɨɡɢɰɢɸ�

ɨɛɨɡɧɚɱɢɥɢ�ɚɥɦɚɡ�:&±&R�&U6L���ɋɬɪɭɤɬɭɪɭ�ɤɨɦɩɨɡɢɰɢɣ�ɢɫɫɥɟɞɨɜɚɥɢ�ɦɟɬɨɞɚɦɢ�ɨɩɬɢɱɟɫɤɨɣ�
ɦɟɬɚɥɥɨɝɪɚɮɢɢ�� ɫɤɚɧɢɪɭɸɳɟɣ� ɢ� ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɫ� ɩɨɦɨɳɶɸ�

ɩɪɢɛɨɪɚ� 1HRSKRW����� ɞɢɮɪɚɤɬɨɦɟɬɪɚ� ȾɊɈɇ�
����ɋ�ɜ�ɢɡɥɭɱɟɧɢɢ�ɦɟɞɧɨɝɨ�ɚɧɨɞɚ��ɪɚɫɬɪɨɜɨɝɨ�
ɷɥɟɤɬɪɨɧɧɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ�6(/0, 6(0±���0
ɫ� ɩɨɬɟɧɰɢɚɥɨɦ� ɭɫɤɨɪɟɧɢɹ� ��� ɤȼ��
ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ�6(/0, 7(0 F
ɩɨɬɟɧɰɢɚɥɨɦ� ɭɫɤɨɪɟɧɢɹ� ���� ɤȼ�� ɋɬɪɭɤɬɭɪɚ�
ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±&R ɜ� ɪɟɠɢɦɟ�
ɮɚɡɨɜɨɝɨ�ɤɨɧɬɪɚɫɬɚ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ����

Ɇɟɬɨɞɚɦɢ� ɫɬɟɪɟɨɦɟɬɪɢɢ� ɨɩɪɟɞɟɥɢɥɢ��
ɱɬɨ� ɜ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±&R� ɩɥɨɳɚɞɶ�
ɭɞɟɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ�
ɫɨɫɬɚɜɥɹɟɬ� ��� ɦɦ��ɦɦ��� ɱɚɫɬɢɰ� :& ± �����
ɦɦ��ɦɦ��� ɭɞɟɥɶɧɨɣ� ɤɨɧɬɚɤɬɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɱɚɫɬɢɰ� :&�:& ± ���� ɦɦ��ɦɦ��� ɭɞɟɥɶɧɨɣ�

ɦɟɠɮɚɡɧɨɣ��ɩɨɜɟɪɯɧɨɫɬɢ�:&�ɋɨ�± �����ɦɦ��ɦɦ���
ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ� ɩɨɦɨɳɶɸ� ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ� ɷɥɟɤɬɪɨɧɧɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ�

ɭɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɜ�ɡɨɧɟ�ɤɨɧɬɚɤɬɚ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ�ɢ�:&±�ɋɨ�ɦɚɬɪɢɰɵ�ɧɚɯɨɞɢɥɢɫɶ�ɜɤɥɸɱɟɧɢɹ�
ɝɪɚɮɢɬɚ��ɱɬɨ�ɫɨɝɥɚɫɭɟɬɫɹ�ɫ�ɪɚɧɟɟ�ɩɨɥɭɱɟɧɧɵɦɢ��ɪɟɡɭɥɶɬɚɬɚɦɢ�ɚɜɬɨɪɨɜ�>�@�

ɋɬɪɭɤɬɭɪɚ�:&±�ɋɨ� ɦɚɬɪɢɰɵ� ɩɨɤɚɡɚɧɚ� ɧɚ� ɪɢɫ�� ��� ɉɨɫɥɟ� ɫɩɟɤɚɧɢɹ�:&±�ɋɨ� ɦɚɬɪɢɰɚ�
ɫɨɫɬɨɹɥɚ�ɢɡ�ɤɚɪɛɢɞɧɨɝɨ�ɫɤɟɥɟɬɚ��ɨɛɪɚɡɨɜɚɧɧɨɝɨ�ɱɚɫɬɢɰɚɦɢ�:& ɫ�ɩɪɨɫɥɨɣɤɚɦɢ�ɤɨɛɚɥɶɬɨɜɨɣ�
ɮɚɡɵ��ɉɪɨɫɥɨɣɤɢ�ɋɨ�ɮɚɡɵ�ɛɵɥɢ�ɧɟɩɪɟɪɵɜɧɵɦɢ�ɢ�ɩɨɞɨɛɧɨ�ɫɟɬɢ�ɨɯɜɚɬɵɜɚɥɢ�ɜɟɫɶ�ɨɛɴɟɦ�:&±
�ɋɨ� ɦɚɬɪɢɰɵ� >�@�� ɉɨɤɚɡɚɧɧɵɟ� ɧɚ� ɪɢɫ�� �� ɫɟɱɟɧɢɹ� ɩɪɨɫɥɨɟɤ� ɤɨɛɚɥɶɬɚ� ɞɚɸɬ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ�

Ɋɢɫ�����ɋɬɪɭɤɬɭɪɚ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ�:&±&R

Ɋɢɫ�����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�:&±ɋɨ�ɦɚɬɪɢɰɵ



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

���

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ� ɤɨɧɬɚɤɬɟ� ɋɨ�ɮɚɡɵ� ɫ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ�� ɋ� ɩɨɦɨɳɶɸ�
ɩɨɜɟɪɯɧɨɫɬɟɣ�ɲɥɢɮɨɜ�:&±�ɋɨ�ɦɚɬɪɢɰɵ�ɨɩɪɟɞɟɥɢɥɢ��ɱɬɨ�ɧɚ�ɩɥɨɳɚɞɢ������ɦɤɦ� ɧɚɯɨɞɢɬɫɹ�
���� ɫɟɱɟɧɢɣ� ɩɪɨɫɥɨɟɤ� ɤɨɛɚɥɶɬɚ�� Ɉɩɪɟɞɟɥɢɦ� ɤɨɥɢɱɟɫɬɜɨ� � ɩɪɨɫɥɨɟɤ� ɋɨ�ɮɚɡɵ�� ɤɨɬɨɪɵɟ�
ɤɨɧɬɚɤɬɢɪɭɸɬ�ɫ�ɱɚɫɬɢɰɟɣ�ɚɥɦɚɡɚ��ɉɥɨɳɚɞɶ�ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ�ɫ�ɪɟɛɪɨɦ�����ɦɤɦ�
ɫɨɫɬɚɜɥɹɟɬ� ������� ɦɤɦ��� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɬɟɪɟɨɦɟɬɪɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɜ�
ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±�ɋɨ� ���� ɩɥɨɳɚɞɢ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ� ɤɨɧɬɚɤɬɢɪɭɟɬ� ɫ� ɋɨ�ɮɚɡɨɣ��
ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɩɥɨɳɚɞɶ� ɤɨɧɬɚɤɬɚ� ɭɤɚɡɚɧɧɨɣ� ɱɚɫɬɢɰɵ� ɫ� ɩɪɨɫɥɨɣɤɚɦɢ� ɤɨɛɚɥɶɬɚ� ɫɨɫɬɚɜɥɹɟɬ�
������ɦɤɦ���ɗɬɨ�ɨɡɧɚɱɚɟɬ�� ɱɬɨ� ɱɚɫɬɢɰɚ� ɚɥɦɚɡɚ� ɫ� ɪɟɛɪɨɦ�����ɦɤɦ�ɤɨɧɬɚɤɬɢɪɭɟɬ�ɩɪɢɦɟɪɧɨ� ɫ�
������ ɩɪɨɫɥɨɟɤ� ɤɨɛɚɥɶɬɚ�� ɭɞɟɪɠɢɜɚɸɳɢɯ� ɱɚɫɬɢɰɭ� ɚɥɦɚɡɚ� ɜ� ɦɚɬɪɢɰɟ�� ɗɬɢ� ɩɪɨɫɥɨɣɤɢ� ɛɟɪɭɬ�
ɧɚɱɚɥɨ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ ɢ�ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ�ɩɨ�ɜɫɟɦɭ�ɨɛɴɟɦɭ�ɦɚɬɪɢɰɵ�

ɋ�ɩɨɦɨɳɶɸ�ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ�ɷɥɟɤɬɪɨɧɧɨɣ�ɦɢɤɪɨɫɤɨɩɢɢ�ɭɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɜ�ɤɨɦɩɨɡɢɰɢɢ�
ɚɥɦɚɡ�:&±&R�&U6L� ɨɛɪɚɡɨɜɚɥɢɫɶ� ɱɚɫɬɢɰɵ� ɤɚɪɛɢɞɚ� ɯɪɨɦɚ� &U�&��� ȼ� ɡɨɧɟ� ɤɨɧɬɚɤɬɚ�
ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ�:&±&R�&U6L� ɜɤɥɸɱɟɧɢɣ�ɝɪɚɮɢɬɚ�ɧɟ�ɜɵɹɜɢɥɢ��Ʉɨɛɚɥɶɬɨɜɚɹ�
ɮɚɡɚ�ɩɪɟɞɫɬɚɜɥɹɥɚ�ɪɚɫɬɜɨɪ�ɭɝɥɟɪɨɞɚ��ɜɨɥɶɮɪɚɦɚ��ɯɪɨɦɚ��ɤɪɟɦɧɢɹ�&R�&��:��&U��6L��

Ɇɟɯɚɧɢɡɦ�ɦɚɫɫɨɩɟɪɟɧɨɫɚ�ɭɝɥɟɪɨɞɚ�ɜ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ�:&±&R
ɉɪɢ�ɧɚɝɪɟɜɚɧɢɢ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ������qɋ�ɜ�ɡɨɧɟ�ɤɨɧɬɚɤɬɚ�ɚɥɦɚɡ�± ɋɨ�ɮɚɡɚ��ɜɫɥɟɞɫɬɜɢɟ�

ɚɥɥɨɬɪɨɩɧɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� ɚɥɦɚɡɚ� ɨɛɪɚɡɭɸɬɫɹ� ɜɤɥɸɱɟɧɢɹ� ɝɪɚɮɢɬɚ�� ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ�
ɝɨɪɹɱɟɝɨ� ɩɪɟɫɫɨɜɚɧɢɹ� ɭɝɥɟɪɨɞ� ɧɟ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ�ɫ�ɱɚɫɬɢɰɚɦɢ�:&�
Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ� ɝɪɚɮɢɬ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ� ɬɨɥɶɤɨ� ɫ�
ɠɢɞɤɢɦɢ�ɩɪɨɫɥɨɣɤɚɦɢ�ɋɨ�ɮɚɡɵ�

ɋ� ɭɱɟɬɨɦ� ɪɚɡɦɟɪɨɜ� ɱɚɫɬɢɰ�
ɚɥɦɚɡɚ� ɢ� ɩɪɨɫɥɨɟɤ� ɋɨ�ɮɚɡɵ�
ɢɫɫɥɟɞɭɟɦ� ɢɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɫ�
ɩɨɦɨɳɶɸ� ɦɨɞɟɥɢ� �ɪɢɫ�� ����
ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɪɚɡɦɟɳɟɧɧɨɝɨ� ɧɚ�
ɝɪɚɧɢ� ɚɥɦɚɡɚ� ɩɨɥɭɛɟɫɤɨɧɟɱɧɨɝɨ�
ɫɬɟɪɠɧɹ��ɩɪɨɫɥɨɣɤɢ�ɋɨ�ɮɚɡɵ���

ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ�
ɋɨ�ɮɚɡɚ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɜɢɞɟ�

ɪɚɫɩɥɚɜɚ�ɤɨɛɚɥɶɬɚ��ɜ�ɤɨɬɨɪɨɦ�ɪɚɫɬɜɨɪɟɧɵ�ɜɨɥɶɮɪɚɦ�ɢ�ɭɝɥɟɪɨɞ�>�@��Ɋɚɫɫɦɨɬɪɢɦ�ɭɫɥɨɜɢɹ��ɩɪɢ�
ɤɨɬɨɪɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɜɤɥɸɱɟɧɢɟ�ɝɪɚɮɢɬɚ�ɢ�ɋɨ�ɮɚɡɚ��Ⱦɥɹ�ɷɬɨɝɨ�ɪɚɫɫɦɨɬɪɢɦ�ɞɢɚɝɪɚɦɦɭ�
ɫɨɫɬɨɹɧɢɹ� ɬɪɨɣɧɨɣ� ɫɢɫɬɟɦɵ�:±&±&R�� ɚ� ɢɦɟɧɧɨ� ɭɱɚɫɬɨɤ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ� ɪɚɡɪɟɡɚ� ɞɢɚɝɪɚɦɦɵ�
ɫɨɫɬɨɹɧɢɹ� :±&±&R ɱɟɪɟɡ� ɭɝɥɟɪɨɞɧɵɣ� ɭɝɨɥ� �ɪɢɫ�� ���� ȿɫɥɢ� ɫɨɫɬɚɜ� ɦɚɬɪɢɰɵ� :&±&R
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɬɨɱɤɟ� ɚ �ɪɢɫ�� ���� ɬɨ� ɜ� ɷɬɨɣ�ɦɚɬɪɢɰɟ� ɪɚɫɩɥɚɜ� ɤɨɛɚɥɶɬɚ� ɧɚɫɵɳɟɧ� ɩɨ� ɭɝɥɟɪɨɞɭ��
ɩɨɷɬɨɦɭ� ɭɝɥɟɪɨɞ� ɜ� ɪɚɫɩɥɚɜɟ� ɤɨɛɚɥɶɬɚ� ɧɟ� ɪɚɫɬɜɨɪɹɟɬɫɹ� �ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ� ɪɚɫɬɜɨɪɟɧɢɟ�
ɡɚɩɪɟɳɟɧɨ��ɠɢɞɤɚɹ�ɮɚɡɚ�ɢ�ɝɪɚɮɢɬ�ɧɚɯɨɞɹɬɫɹ�ɜ�ɪɚɜɧɨɜɟɫɢɢ���ȼ�ɷɬɨɦ�ɫɨɫɬɨɹɧɢɢ�ɫɥɨɣ�ɝɪɚɮɢɬɚ�ɜ�
ɡɨɧɟ�ɤɨɧɬɚɤɬɚ�ɚɥɦɚɡ�± ɋɨ�ɮɚɡɚ�ɫɨɯɪɚɧɹɟɬɫɹ�ɞɨ�ɩɨɥɧɨɝɨ�ɨɯɥɚɠɞɟɧɢɹ�ɤɨɦɩɨɡɢɰɢɢ��ɇɟɨɛɯɨɞɢɦɨ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɩɪɢ� ɨɯɥɚɠɞɟɧɢɢ� ɪɚɫɬɜɨɪɢɦɨɫɬɶ� ɭɝɥɟɪɨɞɚ� ɜ� ɋɨ�ɮɚɡɟ� ɫɧɢɠɚɟɬɫɹ�� ɉɪɢ�
ɡɚɬɜɟɪɞɟɜɚɧɢɢ� ɷɜɬɟɤɬɢɤɢ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����±����� qɋ� ɜ� ɋɨ�ɮɚɡɟ� ɫɨɞɟɪɠɚɧɢɟ� ɭɝɥɟɪɨɞɚ�
ɫɨɫɬɚɜɥɹɟɬ�����ɦɚɫ� ��ɢ�ɩɪɢ�ɨɯɥɚɠɞɟɧɢɢ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�����qɋ�ɫɧɢɠɚɟɬɫɹ�ɞɨ�����ɦɚɫ� ��>�@��
ɋɨɝɥɚɫɧɨ�ɪɢɫ����ɢɡɛɵɬɨɱɧɵɣ�ɭɝɥɟɪɨɞ�ɜɵɩɚɞɚɟɬ�ɜ�ɜɢɞɟ�ɜɤɥɸɱɟɧɢɣ�ɝɪɚɮɢɬɚ��ɉɨɹɜɥɟɧɢɟ�ɷɬɨɝɨ�
ɝɪɚɮɢɬɚ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ±:&±&R ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɛɭɞɟɦ� ɧɚɡɵɜɚɬɶ� ɜɬɨɪɢɱɧɵɦ�
ɝɪɚɮɢɬɨɦ��

Ɋɢɫ�����Ɇɨɞɟɥɶ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ�
ɫ�ɩɪɨɫɥɨɣɤɨɣ�ɋɨ�ɮɚɡɵ



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

���

Ɍɨɱɤɚ� E ɧɚ� ɪɢɫ�� �� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɞɜɭɯɮɚɡɧɨɦɭ� :&±&R� ɫɩɥɚɜɭ� ɫ� ɦɢɧɢɦɚɥɶɧɵɦ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɭɝɥɟɪɨɞɚ�� Ɍɨɱɤɚ� ɫ ɨɩɪɟɞɟɥɹɟɬ� ɧɢɠɧɸɸ� ɝɪɚɧɢɰɭ� ɫɨɞɟɪɠɚɧɢɹ� ɭɝɥɟɪɨɞɚ�� ɩɪɢ�
ɤɨɬɨɪɨɦ�ɫɭɳɟɫɬɜɭɟɬ�ɞɜɭɯɮɚɡɧɚɹ�ɨɛɥɚɫɬɶ�:& ± ɪɚɫɩɥɚɜ�ɋɨ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ������qɋ��ȼ ɬɨɱɤɟ�E
ɪɚɫɩɥɚɜ�ɤɨɛɚɥɶɬɚ�ɧɟ�ɧɚɫɵɳɟɧ�ɩɨ�ɭɝɥɟɪɨɞɭ��ɝɪɚɮɢɬ�ɪɚɫɬɜɨɪɹɟɬɫɹ�ɜ�ɋɨ�ɮɚɡɟ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�
ɫɨɫɬɚɜ� ɋɨ�ɮɚɡɵ� ɩɨ� ɭɝɥɟɪɨɞɭ� ɩɟɪɟɦɟɳɚɟɬɫɹ� ɜ� ɫɨɫɬɨɹɧɢɟ�� ɨɩɪɟɞɟɥɹɟɦɨɟ� ɬɨɱɤɨɣ� ɚ�� ɉɨ�
ɞɨɫɬɢɠɟɧɢɢ�ɬɨɱɤɢ�ɚ ɋɨ�ɮɚɡɚ�ɩɪɟɤɪɚɳɚɟɬ�ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ�ɫ�ɝɪɚɮɢɬɨɦ�ɩɪɢ�ɭɫɥɨɜɢɢ��ɱɬɨ�ɜɟɫɶ�

ɨɛɴɟɦ� :&±&R ɦɚɬɪɢɰɵ� ɞɨɫɬɢɝ�
ɫɨɫɬɨɹɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɬɨɱɤɟ�ɚ��

ɉɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɫɬɪɭɤɬɭɪɵ�
ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±&R ɜ�
ɧɚɱɚɥɶɧɵɣ� ɩɟɪɢɨɞ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɧɚ� ɝɪɚɧɢɰɟ� ɝɪɚɮɢɬ�ɋɨ�ɮɚɡɚ�
ɨɛɪɚɡɭɟɬɫɹ� ɧɚɫɵɳɟɧɧɵɣ� ɭɝɥɟɪɨɞɨɦ�
ɫɥɨɣ� G ɬɨɥɳɢɧɨɣ� OG�� ɡɚ� ɤɨɬɨɪɵɦ�
ɫɥɟɞɭɟɬ� ɩɪɨɫɥɨɣɤɚ� ɤɨɛɚɥɶɬɚ� ɫ�
ɩɟɪɟɦɟɧɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɭɝɥɟɪɨɞɚ�
�ɫɦ�� ɪɢɫ�� ���� ɋɥɨɣ� G ɨɛɪɚɡɭɟɬɫɹ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɬɜɨɪɟɧɢɹ� ɭɝɥɟɪɨɞɚ��
ɩɨɫɬɭɩɚɸɳɟɝɨ� ɢɡ� ɝɪɚɮɢɬɚ�� ȼ�
ɩɪɨɰɟɫɫɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫɥɨɹ� G ɜ� ɋɨ�
ɮɚɡɟ� ɜɨɡɧɢɤɚɟɬ� ɝɪɚɞɢɟɧɬ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɨ�ɭɝɥɟɪɨɞɭ��ɬɚɤ�ɤɚɤ�ɡɚ�
ɫɥɨɟɦ� G ɜ� ɋɨ�ɮɚɡɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɭɝɥɟɪɨɞɚ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ��ɬɨɱɤɟ�E �ɪɢɫ��
���� ɉɨɞ� ɞɟɣɫɬɜɢɟɦ� ɷɬɨɝɨ� ɝɪɚɞɢɟɧɬɚ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜɨɡɧɢɤɚɟɬ�
ɞɢɮɮɭɡɢɨɧɧɵɣ� ɩɨɬɨɤ� ɭɝɥɟɪɨɞɚ� ɢɡ�
ɫɥɨɹ�G ɜɞɨɥɶ�ɩɪɨɫɥɨɣɤɢ�ɤɨɛɚɥɶɬɚ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɟɫɥɢ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ� ɪɚɫɩɥɚɜ�

ɤɨɛɚɥɶɬɚ�ɧɟ�ɧɚɫɵɳɟɧ�ɭɝɥɟɪɨɞɨɦ��ɩɪɨɰɟɫɫ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɚɥɦɚɡɚ�ɫ�:&±&R ɦɚɬɪɢɰɟɣ�ɦɨɠɧɨ�
ɪɚɡɞɟɥɢɬɶ�ɧɚ�ɬɪɢ�ɷɬɚɩɚ��ɩɟɪɜɵɣ�± ɚɥɥɨɬɪɨɩɧɨɟ�ɩɪɟɜɪɚɳɟɧɢɟ�ɚɥɦɚɡɚ�ɜ�ɝɪɚɮɢɬ�ɢ�ɨɛɪɚɡɨɜɚɧɢɟ�
ɜɤɥɸɱɟɧɢɣ� ɝɪɚɮɢɬɚ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰɵ� ɚɥɦɚɡɚ�� ɜɬɨɪɨɣ� ± ɪɚɫɬɜɨɪɟɧɢɟ� ɝɪɚɮɢɬɚ� ɜ� ɋɨ�
ɮɚɡɟ��ɨɛɪɚɡɨɜɚɧɢɟ�ɫɥɨɹ�G��ɧɚɫɵɳɟɧɧɨɝɨ�ɭɝɥɟɪɨɞɨɦ��ɬɪɟɬɢɣ�± ɞɢɮɮɭɡɢɹ�ɭɝɥɟɪɨɞɚ�ɢɡ�ɫɥɨɹ�G ɜ�
ɩɪɨɫɥɨɣɤɭ�ɤɨɛɚɥɶɬɚ��Ɋɚɫɫɦɨɬɪɢɦ�ɞɜɢɠɟɧɢɟ�ɚɬɨɦɨɜ�ɭɝɥɟɪɨɞɚ�ɧɚ�ɤɚɠɞɨɦ�ɷɬɚɩɟ�

ɉɨɬɨɤ�ɚɬɨɦɨɜ�ɭɝɥɟɪɨɞɚ�T��ɢɡ�ɱɚɫɬɢɰɵ�ɚɥɦɚɡɚ�ɜ�ɫɥɨɣ�ɝɪɚɮɢɬɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ�ɦɚɫɫɚ�
ɝɪɚɮɢɬɚ�� ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ� ɧɚ� ɟɞɢɧɢɰɟ� ɦɟɠɮɚɡɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜ� ɟɞɢɧɢɰɭ� ɜɪɟɦɟɧɢ��
Ʉɨɥɢɱɟɫɬɜɨ� ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ� ɝɪɚɮɢɬɚ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɭɛɫɬɪɭɤɬɭɪɵ� ɡɟɪɧɚ� ɚɥɦɚɡɚ�� ɫɨɞɟɪɠɚɧɢɹ� ɜ�
ɧɟɦ�ɩɪɢɦɟɫɟɣ�ɢ�ɜɤɥɸɱɟɧɢɣ��Ɍɚɤ��ɫɤɨɪɨɫɬɶ�ɩɪɟɜɪɚɳɟɧɢɹ�ɚɥɦɚɡ�o ɝɪɚɮɢɬ�ɩɪɢɪɨɞɧɵɯ�ɚɥɦɚɡɨɜ�
ɧɢɠɟ��ɱɟɦ�ɚɥɦɚɡɨɜ��ɩɨɥɭɱɟɧɧɵɯ�ɫɢɧɬɟɡɨɦ�ɢɡ�ɪɚɫɩɥɚɜɨɜ�ɦɟɬɚɥɥɨɜ��ɉɨɬɨɤ�ɚɬɨɦɨɜ�ɭɝɥɟɪɨɞɚ�T�
ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɢɡ�ɡɚɜɢɫɢɦɨɫɬɢ�

T�� �OɝɪU ��W �������������������������������������������������������������������
ɝɞɟ�Oɝɪ ± ɬɨɥɳɢɧɚ�ɫɥɨɹ�ɝɪɚɮɢɬɚ��ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ�ɡɚ�ɜɪɟɦɹ�W��U ± ɩɥɨɬɧɨɫɬɶ�ɝɪɚɮɢɬɚ�

ȼ� ɧɚɱɚɥɶɧɵɣ� ɦɨɦɟɧɬ� ɜ� ɡɨɧɟ� ɤɨɧɬɚɤɬɚ� ɝɪɚɮɢɬɚ� ɫ� ɪɚɫɩɥɚɜɨɦ� ɤɨɛɚɥɶɬɚ� ɭɝɥɟɪɨɞ�
ɪɚɫɬɜɨɪɹɟɬɫɹ� ɜ� ɋɨ�ɮɚɡɟ�� Ɋɚɫɬɜɨɪɟɧɢɟ� ɭɝɥɟɪɨɞɚ� ɜ� ɫɥɨɟ� G ɞɨ� ɟɝɨ� ɧɚɫɵɳɟɧɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɩɨɬɨɤɨɦ�T� ɚɬɨɦɨɜ��ɤɨɬɨɪɵɣ�ɨɩɢɫɵɜɚɟɬɫɹ�ɜɵɪɚɠɟɧɢɟɦ�>�@

Ɋɢɫ�� ��� ɍɱɚɫɬɨɤ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ� ɪɚɡɪɟɡɚ�
ɞɢɚɝɪɚɦɦɵ� ɫɨɫɬɨɹɧɢɹ� ɫɢɫɬɟɦɵ� :±&±&R� ɱɟɪɟɡ�
ɭɝɥɟɪɨɞɧɵɣ�ɭɝɨɥ�ɞɥɹ�ɫɩɥɚɜɚ�:&±��&R���>�@
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���

�� PLQPD[� &&.T � �������������������������������� ���

ɝɞɟ�. ± ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɫɤɨɪɨɫɬɶ�ɩɟɪɟɦɟɳɟɧɢɹ�ɚɬɨɦɨɜ�ɭɝɥɟɪɨɞɚ�ɢɡ�ɫɥɨɹ�ɝɪɚɮɢɬɚ�
ɜ� ɫɥɨɣ� G�� ɋPD[�� ɋPLQ ± ɫɨɞɟɪɠɚɧɢɟ� ɭɝɥɟɪɨɞɚ� ɜ� ɋɨ�ɮɚɡɟ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɢ�
ɦɢɧɢɦɚɥɶɧɨɟ�

ɇɚ� ɪɢɫ�� ��ɋPD[ ± ɫɨɞɟɪɠɚɧɢɟ� ɭɝɥɟɪɨɞɚ� ɜ� ɪɚɫɩɥɚɜɟ� ɤɨɛɚɥɶɬɚ�� ɨɩɪɟɞɟɥɹɟɦɨɟ� ɬɨɱɤɨɣ� ɚ��
ɋPLQ ±ɬɨɱɤɨɣ�E ɢɥɢ F��ɋ�ɭɱɟɬɨɦ�ɢɡɥɨɠɟɧɧɨɝɨ�ɞɥɹ�ɞɢɮɮɭɡɢɢ�ɭɝɥɟɪɨɞɚ�ɢɡ�ɫɥɨɹ�G ɜ�ɩɪɨɫɥɨɣɤɭ�
ɤɨɛɚɥɶɬɚ� ɩɪɢɧɢɦɚɟɦ� ɝɪɚɧɢɱɧɨɟ� ɭɫɥɨɜɢɟ� &���W� � &PD[ ɢ� ɧɚɱɚɥɶɧɨɟ� &�[��� � &PLQ�� ɇɚɱɚɥɨ�
ɤɨɨɪɞɢɧɚɬɵ�[ ɪɚɡɦɟɳɟɧɨ�ɧɚ�ɝɪɚɧɢɰɟ�ɫɥɨɣ��G ± ɪɚɫɩɥɚɜ�ɤɨɛɚɥɶɬɚ �ɫɦ��ɪɢɫ�������Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɞɢɮɮɭɡɢɹ� ɭɝɥɟɪɨɞɚ� ɜ� ɩɪɨɫɥɨɣɤɟ� ɤɨɛɚɥɶɬɚ� ɨɩɢɫɵɜɚɟɬɫɹ� ɤɥɚɫɫɢɱɟɫɤɢɦ� ɭɪɚɜɧɟɧɢɟɦ�
ɬɟɩɥɨɦɚɫɫɨɩɟɪɟɧɨɫɚ�>�@�
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ɝɞɟ�NF ± ɤɨɷɮɮɢɰɢɟɧɬ�ɦɚɫɫɨɩɟɪɟɧɨɫɚ�
ɂɡ�����ɫɥɟɞɭɟɬ��ɱɬɨ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɚɬɨɦɨɜ�ɭɝɥɟɪɨɞɚ�ɩɨɫɬɭɩɚɟɬ�ɜ�ɩɪɨɫɥɨɣɤɭ�

ɤɨɛɚɥɶɬɚ�ɜ�ɧɚɱɚɥɶɧɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ��ɚ�ɡɚɬɟɦ�ɭɦɟɧɶɲɚɟɬɫɹ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� W �

ɉɭɬɢ�ɩɨɜɵɲɟɧɢɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ�:&±ɋɨ
Ɉɩɢɫɵɜɚɸɳɢɟ� ɦɚɫɫɨɩɟɪɟɧɨɫ� ɭɝɥɟɪɨɞɚ� ɜ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±ɋɨ� ɩɪɨɫɬɵɟ�

ɜɵɪɚɠɟɧɢɹ�����± ����ɦɨɠɧɨ�ɩɪɢɦɟɧɹɬɶ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɢɯ�ɡɚɞɚɱ��ɚ�ɬɚɤɠɟ�ɪɚɡɪɚɛɨɬɚɬɶ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɨɩɟɪɚɰɢɢ� ɞɥɹ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɨɛɪɚɡɨɜɚɧɢɹ� ɜɤɥɸɱɟɧɢɣ� ɝɪɚɮɢɬɚ� ɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɨɜɵɲɟɧɢɹ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɤɨɦɩɨɡɢɰɢɢ�

ɂɡ�ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ�ɦɚɫɫɨɩɟɪɟɧɨɫɚ�ɭɝɥɟɪɨɞɚ�ɫɥɟɞɭɟɬ��ɱɬɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɥɹ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ±:&±ɋɨ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɟ� ɫɦɟɫɢ� :&±ɋɨ� ɫ� ɢɡɛɵɬɤɨɦ�
ɭɝɥɟɪɨɞɚ� ɧɟɞɨɩɭɫɬɢɦɨ�� ɬɚɤ� ɤɚɤ� ɩɪɢ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɫɬɪɭɤɬɭɪɵ� ɜ� ɤɨɦɩɨɡɢɰɢɢ� ɨɛɪɚɡɭɟɬɫɹ�
ɪɚɫɩɥɚɜ�ɤɨɛɚɥɶɬɚ��ɧɚɫɵɳɟɧɧɵɣ�ɭɝɥɟɪɨɞɨɦ��ȼ�ɷɬɨɦ�ɪɚɫɩɥɚɜɟ�ɨɬɫɭɬɫɬɜɭɸɬ�ɩɨɬɨɤɢ�ɭɝɥɟɪɨɞɚ�T�
ɢ� T� ɢ� ɜ� ɡɨɧɟ� ɤɨɧɬɚɤɬɚ� ɚɥɦɚɡɧɚɹ� ɱɚɫɬɢɰɚ� ± ɦɚɬɪɢɰɚ� ɨɛɪɚɡɭɸɬɫɹ� ɭɫɬɨɣɱɢɜɵɟ� ɜɤɥɸɱɟɧɢɹ�
ɝɪɚɮɢɬɚ��Ⱦɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɤɨɦɩɨɡɢɰɢɢ�ɚɥɦɚɡ�:&±ɋɨ�ɧɚɢɛɨɥɟɟ�ɩɪɢɟɦɥɟɦɵ��ɬɜɟɪɞɨɫɩɥɚɜɧɵɟ�
ɫɦɟɫɢ�:&±ɋɨ��ɫɨɞɟɪɠɚɳɢɟ�ɭɝɥɟɪɨɞ�ɧɚ�ɧɢɠɧɟɣ�ɝɪɚɧɢɰɟ�ɞɜɭɯɮɚɡɧɨɣ�ɨɛɥɚɫɬɢ�:&±ɋɨ��ɬɨɱɤɚ E
ɧɚ� ɪɢɫ�� ���� ȼ� ɬɚɤɢɯ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɫɦɟɫɹɯ� ɞɨɩɭɫɤɚɟɬɫɹ� ɧɟɛɨɥɶɲɨɣ� ɞɟɮɢɰɢɬ� ɭɝɥɟɪɨɞɚ��
ɨɩɪɟɞɟɥɹɟɦɵɣ�ɬɨɱɤɨɣ�ɫ ɧɚ�ɪɢɫ�����Ɍɚɤɨɣ�ɫɨɫɬɚɜ�ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ�ɫɦɟɫɢ�ɭɜɟɥɢɱɢɜɚɟɬ�ɝɪɚɞɢɟɧɬ�
ɫɨɞɟɪɠɚɧɢɹ� ɭɝɥɟɪɨɞɚ� ɜ� ɪɚɫɩɥɚɜɟ� ɤɨɛɚɥɶɬɚ� ɢ� ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ� ɞɢɮɮɭɡɢɨɧɧɵɣ� ɩɨɬɨɤ�
ɭɝɥɟɪɨɞɚ��ȼɤɥɸɱɟɧɢɹ�ɝɪɚɮɢɬɚ�ɜ�ɡɨɧɟ�ɤɨɧɬɚɤɬɚ�ɚɥɦɚɡ�± ɦɚɬɪɢɰɚ�ɧɟ�ɛɭɞɭɬ�ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ��ɩɪɢ�
ɭɫɥɨɜɢɢ�� ɱɬɨ� ɞɢɮɮɭɡɢɨɧɧɵɣ� ɩɨɬɨɤ� ɭɝɥɟɪɨɞɚ� T�� ɛɭɞɟɬ� ɩɪɟɜɵɲɚɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɭɝɥɟɪɨɞɚ T���



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

���

ɨɛɪɚɡɭɸɳɟɝɨɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɚɥɥɨɬɪɨɩɧɨɝɨ�ɩɪɟɜɪɚɳɟɧɢɹ� ɚɥɦɚɡɚ� ɜ� ɝɪɚɮɢɬ��Ⱦɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�
ɬɚɤɨɝɨ�ɭɫɥɨɜɢɹ��ɧɟɨɛɯɨɞɢɦɨ�ɪɚɡɪɚɛɨɬɚɬɶ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɭɦɟɧɶɲɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�
ɨɛɪɚɡɭɟɦɨɝɨ� ɭɝɥɟɪɨɞɚ� T� ɢ� ɭɜɟɥɢɱɟɧɢɹ� ɞɢɮɮɭɡɢɨɧɧɨɝɨ� ɩɨɬɨɤɚ� � T��� ɍɦɟɧɶɲɢɬɶ� T� ɦɨɠɧɨ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɜɵɛɨɪɚ� ɱɚɫɬɢɰ� ɚɥɦɚɡɚ� ɫ� ɫɨɜɟɪɲɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ�� ɉɨɬɨɤ� T� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɞɢɮɮɭɡɢɟɣ ɭɝɥɟɪɨɞɚ��ɇɚɢɛɨɥɟɟ�ɢɧɬɟɧɫɢɜɧɵɣ�ɞɢɮɮɭɡɢɨɧɧɵɣ�ɩɨɬɨɤ�ɭɝɥɟɪɨɞɚ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�
ɧɚɱɚɥɶɧɵɣ� ɩɟɪɢɨɞ�� ɫ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɨɧ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫɨɝɥɚɫɧɨ� ɡɚɜɢɫɢɦɨɫɬɢ� ����� ȼ� ɷɬɨɣ�
ɫɜɹɡɢ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ�:&±ɋɨ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɢɦɟɧɹɬɶ� ɬɟɯɧɨɥɨɝɢɢ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɮɨɪɦɢɪɨɜɚɧɢɟ� ɬɪɟɛɭɟɦɨɣ� ɫɬɪɭɤɬɭɪɵ� ɡɚ� ɧɚɢɛɨɥɟɟ� ɤɨɪɨɬɤɨɟ� ɜɪɟɦɹ�� ȼ� ɷɬɨɦ�
ɧɚɩɪɚɜɥɟɧɢɢ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɢɧɬɟɪɟɫ�ɩɪɟɞɫɬɚɜɥɹɸɬ� �ɷɥɟɤɬɪɨɢɫɤɪɨɜɨɟ�ɫɩɟɤɚɧɢɟ��VSDUN SODVPD
VLQWHULQJ ± 636��� ɫɩɟɤɚɧɢɟ� ɜ� ɩɭɥɶɫɢɪɭɸɳɟɣ� ɩɥɚɡɦɟ� �SXOVH SODVPD VLQWHULQJ± 336�� >�@��
ɫɜɟɪɯɜɵɫɨɤɨɟ� ɫɤɨɪɨɫɬɧɨɟ� ɝɨɪɹɱɟɟ� ɩɪɟɫɫɨɜɚɧɢɟ� �XOWUDKLJK SUHVVXUH UDSLG KRW FRQVROLGDWLRQ ±
835&��>�@�ɢ�ɢɧɬɟɧɫɢɜɧɨɟ�ɷɥɟɤɬɪɨɫɩɟɤɚɧɢɟ�>�@�

Ɉɞɧɢɦ� ɢɡ� ɩɭɬɟɣ� ɩɨɞɞɟɪɠɚɧɢɹ� ɜɵɫɨɤɨɝɨ� ɞɢɮɮɭɡɢɨɧɧɨɝɨ� ɩɨɬɨɤɚ� T� ɭɝɥɟɪɨɞɚ� ɹɜɥɹɟɬɫɹ�
ɥɟɝɢɪɨɜɚɧɢɟ� ɋɨ�ɮɚɡɵ� ɤɚɪɛɢɞɨɨɛɪɚɡɭɸɳɢɦɢ� ɷɥɟɦɟɧɬɚɦɢ�� ɉɪɢ� ɷɬɨɦ� ɜɚɠɧɨ� ɱɬɨɛɵ�
ɤɚɪɛɢɞɨɨɛɪɚɡɭɸɳɢɟ�ɷɥɟɦɟɧɬɵ�ɪɚɫɬɜɨɪɹɥɢɫɶ�ɤɚɤ�ɜ�ɪɚɫɩɥɚɜɟ�ɤɨɛɚɥɶɬɚ��ɬɚɤ�ɢ�ɬɜɟɪɞɨɣ�ɋɨ�ɮɚɡɟ��ɚ�
ɪɚɫɬɜɨɪɟɧɧɵɟ�ɜ�ɬɜɟɪɞɨɣ�ɋɨ�ɮɚɡɟ�ɤɚɪɛɢɞɨɨɛɪɚɡɭɸɳɢɟ�ɷɥɟɦɟɧɬɵ�ɫɨɡɞɚɜɚɥɢ�ɯɢɦɢɱɟɫɤɢɟ�ɫɜɹɡɢ�ɫ�
ɚɬɨɦɚɦɢ�ɭɝɥɟɪɨɞɚ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ��ɱɬɨ�ɝɚɪɚɧɬɢɪɭɟɬ�ɜɵɫɨɤɭɸ�ɚɞɝɟɡɢɸ�ɩɪɨɫɥɨɣɤɢ�
ɤɨɛɚɥɶɬɚ�ɢ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ��ɗɬɢɦ�ɭɫɥɨɜɢɹɦ�ɨɬɜɟɱɚɸɬ�ɤɪɟɦɧɢɣ��ɯɪɨɦ��ɦɨɥɢɛɞɟɧ��Ɋɚɫɬɜɨɪɟɧɧɵɣ�ɜ�
ɪɚɫɩɥɚɜɟ� ɤɨɛɚɥɶɬɚ� ɤɪɟɦɧɢɣ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɸ� ɚɤɬɢɜɧɨɫɬɢ� ɭɝɥɟɪɨɞɚ� ɫ� � ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɫɜɹɡɢ�6L±&��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�>��@�ɭɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɩɪɢ�ɜɜɟɞɟɧɢɢ�
&R6L���&U6L� ɜ�ɤɨɦɩɨɡɢɰɢɸ�ɚɥɦɚɡ�:&±&R ɨɛɪɚɡɭɸɬɫɹ�ɫɬɚɛɢɥɶɧɵɟ�ɮɚɡɵ�&R6L��6L&��&U�&���&U�&��
:6L��� Ɉɛɪɚɡɨɜɚɧɢɟ� ɤɚɪɛɢɞɧɵɯ� ɮɚɡ� ɩɨɞɞɟɪɠɢɜɚɟɬ� ɜɵɫɨɤɢɣ� ɝɪɚɞɢɟɧɬ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɨ�
ɩɪɨɫɥɨɣɤɟ�ɋɨ�ɮɚɡɵ��ɫɩɨɫɨɛɫɬɜɭɟɬ�ɞɢɮɮɭɡɢɢ�ɭɝɥɟɪɨɞɚ�ɜ�ɋɨ�ɮɚɡɭ�ɢ�ɜ ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɩɨɡɜɨɥɹɟɬ�
ɫɮɨɪɦɢɪɨɜɚɬɶ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ�ɤɨɧɬɚɤɬ�ɱɚɫɬɢɰ�ɚɥɦɚɡɚ�ɫ�ɩɪɨɫɥɨɣɤɚɦɢ�ɋɨ�ɮɚɡɵ��

ɉɨɞɨɛɧɨ�ɤɪɟɦɧɢɸ�ɯɪɨɦ�ɪɚɫɬɜɨɪɹɟɬɫɹ�ɜ�ɪɚɫɩɥɚɜɟ�ɤɨɛɚɥɶɬɚ�ɬɜɟɪɞɨɣ�ɋɨ�ɮɚɡɟ��ɨɛɪɚɡɭɟɬ�
ɤɚɪɛɢɞɵ� ɯɪɨɦɚ�� ɫɜɹɡɵɜɚɹ� ɭɝɥɟɪɨɞ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɷɥɟɦɟɧɬɵ� 6L�� &U�� 0R ɬɚɤɠɟ�
ɫɜɹɡɵɜɚɸɬ� ɜɬɨɪɢɱɧɵɣ� ɭɝɥɟɪɨɞ� ɜ� ɤɚɪɛɢɞɵ�� ȼ� ɫɢɫɬɟɦɟ� :±&±&R ɤɪɟɦɧɢɣ� ɩɨɜɟɪɯɧɨɫɬɧɨ�
ɚɤɬɢɜɧɵɣ�>��@�ɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɵɫɨɤɭɸ�ɚɞɝɟɡɢɸ�ɮɚɡ��ɉɟɪɜɵɟ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ�ɜɜɟɞɟɧɢɹ�ɞɢɫɢɥɢɰɢɞɚ�ɯɪɨɦɚ�ɜ�ɤɨɦɩɨɡɢɰɢɸ�ɚɥɦɚɡ�:&±&R ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɜ�>��@��

ȼɵɜɨɞɵ
�� Ɉɞɧɨɣ� ɢɡ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɦɟɠɮɚɡɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�

ɚɥɦɚɡ�ɦɚɬɪɢɰɚ�ɹɜɥɹɟɬɫɹ�ɨɛɪɚɡɨɜɚɧɢɟ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɚɥɦɚɡɚ�ɜɤɥɸɱɟɧɢɣ�ɝɪɚɮɢɬɚ�
�� ɉɟɪɟɧɨɫ� ɭɝɥɟɪɨɞɚ� ɢɡ� ɡɨɧɵ� ɤɨɧɬɚɤɬɚ� ɚɥɦɚɡ�ɦɚɬɪɢɰɚ� ɜ� ɨɛɴɟɦ� :&±ɋɨ� ɦɚɬɪɢɰɵ�

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨ� ɫɥɟɞɭɸɳɟɦɭ� ɦɟɯɚɧɢɡɦɭ�� ɧɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɩɪɨɢɫɯɨɞɹɬ� ɚɥɥɨɬɪɨɩɧɨɟ�
ɩɪɟɜɪɚɳɟɧɢɟ� ɚɥɦɚɡɚ� ɜ� ɝɪɚɮɢɬ� ɢ� ɨɛɪɚɡɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɢɣ� ɝɪɚɮɢɬɚ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɱɚɫɬɢɰɵ�
ɚɥɦɚɡɚ�� ɧɚ� ɜɬɨɪɨɦ� ± ɪɚɫɬɜɨɪɟɧɢɟ� ɝɪɚɮɢɬɚ� ɜ� ɋɨ�ɮɚɡɟ� ɢ� ɨɛɪɚɡɨɜɚɧɢɟ� ɫɥɨɹ� G�� ɧɚɫɵɳɟɧɧɨɝɨ�
ɭɝɥɟɪɨɞɨɦ��ɧɚ�ɬɪɟɬɶɟɦ�± ɞɢɮɮɭɡɢɹ�ɭɝɥɟɪɨɞɚ�ɢɡ�ɫɥɨɹ�G ɜ�ɩɪɨɫɥɨɣɤɭ�ɤɨɛɚɥɶɬɚ��ɧɚ�ɱɟɬɜɟɪɬɨɦ�±
ɫɜɹɡɵɜɚɧɢɟ�ɭɝɥɟɪɨɞɚ�ɤɚɪɛɢɞɨɨɛɪɚɡɭɸɳɢɦɢ�ɷɥɟɦɟɧɬɚɦɢ�

�� Ⱦɥɹ� ɭɞɚɥɟɧɢɹ� ɜɤɥɸɱɟɧɢɣ� ɝɪɚɮɢɬɚ� ɧɟɨɛɯɨɞɢɦɨ� ɩɨɞɞɟɪɠɢɜɚɬɶ� ɢɧɬɟɧɫɢɜɧɵɣ�
ɞɢɮɮɭɡɢɨɧɧɵɣ�ɩɨɬɨɤ� ɚɬɨɦɨɜ� ɭɝɥɟɪɨɞɚ�ɢɡ� ɡɨɧɵ�ɤɨɧɬɚɤɬɚ� ɚɥɦɚɡ�ɦɚɬɪɢɰɚ� ɜ�:&±ɋɨ�ɦɚɬɪɢɰɭ��
ɱɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ��ɜɜɟɞɟɧɢɟɦ�ɤɚɪɛɢɞɨɨɛɪɚɡɭɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ��ɧɚɩɪɢɦɟɪ�ɛɨɪɚ��ɤɪɟɦɧɢɹ��ɯɪɨɦɚ��
ɦɨɥɢɛɞɟɧɚ�

Ɋɨɡɝɥɹɧɭɬɿ�ɨɫɨɛɥɢɜɨɫɬɿ�ɮɨɪɦɭɜɚɧɧɹ�ɫɬɪɭɤɬɭɪɢ�ɦɿɠɮɚɡɧɨʀ�ɩɨɜɟɪɯɧɿ�ɚɥɦɚɡ�:&�&R ɦɚɬɪɢɰɹ��
ɡɚɩɪɨɩɨɧɨɜɚɧɨ� ɦɟɯɚɧɿɡɦ� ɦɚɫɨɩɟɪɟɧɨɫɭ� ɚɬɨɦɿɜ� ɜɭɝɥɟɰɸ� ɜ� � ɤɨɦɩɨɡɢɰɿʀ� ɚɥɦɚɡ�:&±&R ɜ� � ɩɟɪɿɨɞ� ʀʀ�



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

���

ɫɩɿɤɚɧɧɹ�� ɜɢɡɧɚɱɟɧɿ� ɩɟɪɫɩɟɤɬɢɜɧɿ� ɧɚɩɪɹɦɤɢ�� ɹɤɿ� ɞɨɡɜɨɥɹɸɬɶ� ɫɮɨɪɦɭɜɚɬɢ� ɛɟɡɩɨɫɟɪɟɞɧɿɣ� � ɤɨɧɬɚɤɬ�
ɱɚɫɬɨɱɨɤ�ɚɥɦɚɡɭ�ɿ�:&±&R ɦɚɬɪɢɰɿ�ɛɟɡ�ɭɬɜɨɪɟɧɧɹ�ɜɤɥɸɱɟɧɶ�ɝɪɚɮɢɬɭ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɤɨɦɩɨɡɢɰɿɹ�ɚɥɦɚɡ�:&±&R��ɦɚɫɨɩɟɪɟɧɨɫ�ɜɭɝɥɟɰɸ�

7+(�0(&+$1,60�2)�)250$7,21�2)�6758&785(6
2)�,17(5)$&,$/�$5($�',$021'±:&±&R

0DVV� WUDQVIHU� SURFHVV� RI� FDUERQ� DWRPV� LQ� D� FRPSRVLWH� GLDPRQG�:&�&R� GXULQJ� LWV� VLQWHULQJ� LV�
FRQVLGHUHG��SK\VLFDO�PRGHO�RI�WKLV�SURFHVV LV�FUHDWHG��3HUVSHFWLYH�GLUHFWLRQV�RI�VXSSUHVVLRQ�RI�WKH�SURFHVVHV�
OHDGLQJ�WR�IRUPDWLRQ�RI�D�OD\HU�RI�JUDSKLWH�LQ�D�]RQH�RI�FRQWDFW�D�SDUWLFOH�RI�GLDPRQG DQG�:&�&R�PDWUL[�DUH�
SURYHG�

.H\ ZRUGV� GLDPRQG�:&�&R�FRPSRVLWH��FDUERQ�PDVV�WUDQVIHU

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɨɧɞɚɪɟɧɤɨ� ɇ� Ⱥ��� ɀɭɤɨɜɫɤɢɣ� Ⱥ� ɇ��� Ɇɟɱɧɢɤ� ȼ� Ⱥ�� Ɉɫɧɨɜɵ� ɫɨɡɞɚɧɢɹ�

ɚɥɦɚɡɨɫɨɞɟɠɚɳɢɯ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɞɥɹ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�
ɢɧɫɬɪɭɦɟɧɬɨɜ�� ± Ʉ�� ɂɧɫɬɢɬɭɬ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɦ�� ȼ�ɇ�� Ȼɚɤɭɥɹ� ɇȺɇ�
ɍɤɪɚɢɧɵ��������± ����ɫ�

�� ɋɬɪɭɤɬɭɪɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɫɢɫɬɟɦɵ� ɚɥɦɚɡ� ± ɬɜɟɪɞɵɣ�
ɫɩɥɚɜ�ȼɄ��� ɨɬɥɢɱɚɸɳɢɯɫɹ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ�� ��ɇ� Ⱥ�� Ȼɨɧɞɚɪɟɧɤɨ��ɇ� ȼ��ɇɨɜɢɤɨɜ��
ȼ� Ⱥ��Ɇɟɱɧɢɤ�ɢ�ɞɪ�����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪ��± ������± ʋ����± ɋ���±���

�� /LVRYVN\�$� )��2Q�WKH�IRUPDWLRQ�DW�D�UHIUDFWRU\�VNHOHWRQ�LQ�FRPSRVLWH�PDWHULDOV��$�UHYLHZ��
���-��6XSHUKDUG�0DWHU��± ������± ����± 1����± 3����±����

�� Ɍɪɟɬɶɹɤɨɜ� ȼ� ɂ�� Ɉɫɧɨɜɵ� ɦɟɬɚɥɥɨɜɟɞɟɧɢɹ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɩɟɱɟɧɧɵɯ�
ɬɜɟɪɞɵɯ�ɫɩɥɚɜɨɜ��± Ɇ����Ɇɟɬɚɥɥɭɪɝɢɹ��������± ����ɫ��

�� Ɋɚɫɱɟɬ� ɩɪɨɰɟɫɫɚ� ɪɚɫɬɜɨɪɟɧɢɹ� ɬɜɟɪɞɨɣ� ɮɚɡɵ� ɜ� ɧɟɩɨɞɜɢɠɧɨɣ� ɠɢɞɤɨɣ� ɮɚɡɟ�� ��
ɂ� ɉ� Ⱦɨɛɪɨɜɨɥɶɫɤɢɣ�� Ȼ� Ⱥ� Ʉɚɪɬɚɲɤɢɧ�� ɋ� Ɏ��Ɇɚɦɟɞɨɜ��Ɇ� ɏ��ɒɨɪɲɨɪɨɜ�� ��� ȾȺɇ�
ɋɋɋɊ��± ������± ����± ʋ����± ɋ������±�����

�� Ʌɵɤɨɜ�Ⱥ� ȼ��Ɍɟɩɥɨɦɚɫɫɨɨɛɦɟɧ��± Ɇ����ɗɧɟɪɝɢɹ��������± ��� ɫ�
�� 0LFKDOVNL� $�� DQG� 6LHPLDV]NR� '�� 1DQRFU\VWDOOLQH� &HPHQWHG� &DUELGHV� 6LQWHUHG� E\� WKH�

3XOVH�3ODVPD�0HWKRG� ��� ,QW�� -��5HIUDFW��0HWDO�� DQG +DUG�0DWHU��± ������± ����1����± 3��
���±�����

�� :DQJ�;���)DQJ�=��DQG�6RKQ�+�<���1DQRFU\VWDOOLQH�&HPHQWHG�7XQJVWHQ�&DUELGH�6LQWHUHG�
E\� DQ� 8OWUD�+LJK�3UHVVXUH� 5DSLG� +RW� &RQVROLGDWLRQ� 3URFHVV��� ,QW�� &RQI�� RQ� 3RZGHU�
0HWDOOXUJ\�	�3DUWLFXODWH�0DWHU��(QJTXLVW�± 'HQYHU��86��± ������± 3���±���

�� Ɇɚɣɫɬɪɟɧɤɨ� Ⱥ� Ⱥ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�
ɦɚɬɟɪɢɚɥɨɜ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɚɯ±��Ʉ����ɇɚɭɤ��ɞɭɦɤɚ�������± ����ɫ�

��� /LVRYVN\�$� )���%RQGDUHQNR 1�$���7KHUPRG\QDPLF�VWXG\�RI�WKH�GRSLQJ�RI�WKH�GLDPRQG±
:&±&R�FRPSRVLWLRQ�ZLWK�VLOLFLGHV�RI�WUDQVLWLRQ�PHWDOV���-��6XSHUKDUG PDWHU��± ������±���
± 1����± 3�����±����

��� /LVRYVN\� $� )��� 7NDFKHQNR� 1� 9�� &RPSRVLWLRQ� DQG� 6WUXFWXUH� RI� &HPHQWHG� &DUELGHV�
3URGXFHG�E\�007�3URFHVV�����3RZGHU�0HWDOOXUJ\�,QWHUQDWLRQDO��± ������± ����± 1����± 3��
���±����

��� Ɉɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɤɨɦɩɨɡɢɰɢɢ� ɚɥɦɚɡ±:&±&R�� ɥɟɝɢɪɨɜɚɧɧɨɣ�
ɞɢɫɢɥɢɰɢɞɨɦ� ɯɪɨɦɚ�� �ɇ� Ⱥ�� Ȼɨɧɞɚɪɟɧɤɨ�� Ⱥ� Ɏ�� Ʌɢɫɨɜɫɤɢɣ�� ȼ� Ⱥ�� Ɇɟɱɧɢɤ� ɢ� ɞɪ� ���
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ� ɩɪɢɦɟɧɟɧɢɹ�� ɋɛ�� ɧɚɭɱ�� ɬɪ�� ± Ʉ�� �� ɂɋɆ� ɢɦ��
ȼ� ɇ� Ȼɚɤɭɥɹ��ɂɉɐ�ȺɅɄɈɇ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ȼɵɩ������± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


