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

ɋ� Ⱥ��Ʉɭɯɚɪɟɧɤɨ� ɤɚɧɞ� ɬɟɯɧ� ɧɚɭɤ��ȼ� ɇ��Ȼɵɱɢɯɢɧ� Ⱥ� Ƚ��Ⱦɨɜɝɚɧɶ��ȿ� Ⱥ��Ȼɚɪɚɧɨɜɫɤɚɹ

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

ɄɂɇȿɌɂɄȺ��ɂɈɇɈɈȻɆȿɇɇɈȽɈ�ȼɁȺɂɆɈȾȿɃɋɌȼɂə�ɓȿɅɈɑɇɈɋɂɅɂɄȺɌɇɕɏ�
ɂ�ɋȼɂɇɐɈȼɕɏ�ɋɌȿɄɈɅ�

ȼɵɹɜɥɟɧɨ� ɧɟɨɞɧɨɡɧɚɱɧɨɟ� ɜɥɢɹɧɢɟ� ɡɚɪɹɞɚ� ɤɚɬɢɨɧɚ� ɧɚ� ɝɥɭɛɢɧɭ� ɷɮɮɟɤɬɢɜɧɨɣ� ɞɢɮɮɭɡɢɨɧɧɨɣ�
ɡɨɧɵ�ɢ� ɟɝɨ� ɞɢɮɮɭɡɢɨɧɧɭɸ ɩɨɞɜɢɠɧɨɫɬɶ��ɗɮɮɟɤɬɢɜɧɵɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ�ɞɢɮɮɭɡɢɢ� ɤɚɬɢɨɧɨɜ�� ɤɚɤ� ɢ�
ɲɢɪɢɧɚ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɡɨɧɵ�� ɭɦɟɧɶɲɚɸɬɫɹ� ɩɨ� ɦɟɪɟ� ɭɜɟɥɢɱɟɧɢɹ� ɡɚɪɹɞɚ� ɤɚɬɢɨɧɚ� ɨɬ� �� ɞɨ� �� �'1D
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����� ɨɞɧɚɤɨ� ɩɪɢ� ɞɚɥɶɧɟɣɲɟɦ� ɭɜɟɥɢɱɟɧɢɢ� ɡɚɪɹɞɚ� ɤɚɬɢɨɧɚ� ɞɥɹ� ɜɨɥɶɮɪɚɦɚ� :���

ɩɨɜɵɲɚɟɬɫɹ�ɟɝɨ�ɤɨɷɮɮɢɰɢɟɧɬ�ɞɢɮɮɭɡɢɢ�ɢ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɲɢɪɢɧɚ�ɞɢɮɮɭɡɢɨɧɧɨɣ�ɡɨɧɵ��ɗɬɨ�ɫɜɹɡɚɧɨ�
ɫɨ�ɫɜɨɣɫɬɜɚɦɢ�:2� ɤɚɤ�ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɝɨ�ɜɟɳɟɫɬɜɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɫɬɟɤɥɨ�� ɷɮɮɟɤɬɢɜɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɞɢɮɮɭɡɢɢ�� ɡɚɪɹɞ� ɤɚɬɢɨɧɚ�� ɲɢɪɢɧɚ�
ɞɢɮɮɭɡɢɨɧɧɨɣ�ɡɨɧɵ�

ȼ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɟ�ɩɪɢɜɟɞɟɧɵ�ɞɚɧɧɵɟ�ɨ�ɞɢɮɮɭɡɢɨɧɧɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɧɚ�ɝɪɚɧɢɰɟ�ɤɨɧɬɚɤɬɚ�
ɬɭɝɨɩɥɚɜɤɨɝɨ� ɫɬɟɤɥɚ� ɫɢɫɬɟɦɵ�1D�2±&D2±%�2�±6L2� ɢ� ɥɟɝɤɨɩɥɚɜɤɨɝɨ� ɫɢɫɬɟɦɵ�3E2±=Q2±%�2�±6L2���
ɂɧɬɟɪɟɫ�ɤ�ɬɚɤɢɦ�ɢɫɫɥɟɞɨɜɚɧɢɹɦ�ɜɵɡɜɚɧ�ɬɟɦ��ɱɬɨ�ɜ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɪɚɡɪɚɛɚɬɵɜɚɸɬ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ�
ɦɚɬɟɪɢɚɥɵ�� ɞɥɹ� ɤɨɬɨɪɵɯ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɜɹɡɭɸɳɢɯ� ɢɫɩɨɥɶɡɭɸɬ� ɫɬɟɤɥɚ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɨɣ�
ɬɪɚɧɫɮɨɪɦɚɰɢɢ��Ɍɚɤɢɟ�ɦɚɬɟɪɢɚɥɵ�ɩɪɢɦɟɧɹɸɬ�ɩɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ� ɚɛɪɚɡɢɜɫɨɞɟɪɠɚɳɢɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ��
ɝɥɚɡɭɪɢɪɨɜɚɧɢɢ�� ɷɦɚɥɢɪɨɜɚɧɢɢ� ɢ� ɞɪ�� Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɨɰɟɫɫ� ɩɨɥɭɱɟɧɢɹ� ɦɚɬɟɪɢɚɥɨɜ�
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ� ɫɦɟɲɢɜɚɧɢɟ� ɩɨɪɨɲɤɨɜ� ɫɬɟɤɨɥ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɧɚɝɪɟɜɚɧɢɟɦ�� ɩɪɢɱɟɦ� ɪɚɡɦɟɪ� ɡɟɪɟɧ�
ɩɨɪɨɲɤɚ� ɬɭɝɨɩɥɚɜɤɨɝɨ� ɫɬɟɤɥɚ� ɜ� �±�� ɪɚɡɚ� ɩɪɟɜɵɲɚɟɬ� ɪɚɡɦɟɪ� ɡɟɪɟɧ� ɥɟɝɤɨɩɥɚɜɤɨɝɨ�� ɉɪɢ� ɧɚɝɪɟɜɚɧɢɢ�
ɫɦɟɫɢ�ɩɨɪɨɲɤɨɜ�ɫɬɟɤɨɥ��ɤɚɤ�ɩɪɚɜɢɥɨ��ɜɵɪɚɜɧɢɜɚɸɬɫɹ�ɯɢɦɢɱɟɫɤɢɟ�ɩɨɬɟɧɰɢɚɥɵ�ɢ�ɜɨɡɪɚɫɬɚɟɬ�ɷɧɬɪɨɩɢɹ�
ɜ�ɫɢɫɬɟɦɟ��ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɞɢɮɮɭɡɢɨɧɧɵɦɢ�ɩɪɨɰɟɫɫɚɦɢ�ɧɚ�ɝɪɚɧɢɰɟ�ɪɚɡɞɟɥɚ�ɫɬɟɤɨɥ�

ɂɫɫɥɟɞɭɟɦ�ɞɢɮɮɭɡɢɸ�ɤɚɬɢɨɧɨɜ�1D���%D����)H����7L����:�� ɢɡ�ɬɭɝɨɩɥɚɜɤɨɝɨ�ɫɬɟɤɥɚ�ɜ�ɥɟɝɤɨɩɥɚɜɤɨɟ��
ȼɵɛɨɪ�ɤɚɬɢɨɧɨɜ�ɨɛɭɫɥɨɜɥɟɧ�ɬɟɦ��ɱɬɨ�ɨɧɢ�ɜɵɩɨɥɧɹɸɬ�ɪɚɡɥɢɱɧɵɟ�ɮɭɧɤɰɢɢ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɫɬɟɤɥɚ�

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɢɡɭɱɟɧɢɹ�ɞɢɮɮɭɡɢɢ�ɞɥɹ�ɩɚɪɵ�ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ�ɢ�
ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɨɥ� ɫ� ɞɨɛɚɜɤɚɦɢ� %D2�� 7L2��� )H�2��� :2� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���±��� qɋ�
ɩɪɢɜɟɞɟɧɵ� ɜ� ɬɚɛɥ� ��� ȼɟɥɢɱɢɧɚ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɞɢɮɮɭɡɢɢ� ɜ� ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɜɟɥɢɱɢɧɨɣ�ɷɧɟɪɝɢɢ�ɚɤɬɢɜɚɰɢɢ�ɞɢɮɮɭɡɢɢ��ɤɨɬɨɪɚɹ�ɛɵɥɚ�ɜɵɱɢɫɥɟɧɚ�ɢɡ�ɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�OJ�
' ɨɬ�ɨɛɪɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ��
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ɝɞɟ�' ± ɤɨɷɮɮɢɰɢɟɧɬ�ɞɢɮɮɭɡɢɢ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�7� .��'ɨ ± ɩɪɟɞɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ�ɦɧɨɠɢɬɟɥɶ��(ɞɢɮ� ±
ɷɧɟɪɝɢɹ�ɚɤɬɢɜɚɰɢɢ�ɞɢɮɮɭɡɢɢ��5 ± ɝɚɡɨɜɚɹ�ɩɨɫɬɨɹɧɧɚɹ��

Ɍɚɛɥɢɰɚ� �� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɢɮɮɭɡɢɢ� ɤɚɬɢɨɧɨɜ� ɜ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɩɚɪɟ�
ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɟ�ɢ�ɳɟɥɨɱɧɨɛɨɪɨɫɢɥɢɤɚɬɧɨɟ�ɫɬɟɤɥɨ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɞɨɛɚɜɤɚɦɢ�ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ����±��� ɋ

Ʉɚɬɢɨɧ ± OJ��'ɨ��ɫɦ
��ɫ� ȿɞɢɮ���ɤȾɠ�ɦɨɥɶ

1D� ���� �����
%D�� ���� �����
)H�� ���� �����
7L�� ���� �����
:�� ���� �����

Ɋɟɡɭɥɶɬɚɬɵ� ɫɨɩɨɫɬɚɜɥɟɧɢɹ� ɞɢɮɮɭɡɢɨɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� � ɫ� ɧɟɤɨɬɨɪɵɦɢ� ɤɪɢɬɟɪɢɹɦɢ��
ɩɪɢɦɟɧɹɟɦɵɦɢ� ɩɪɢ� ɚɧɚɥɢɡɟ� ɜɥɢɹɧɢɹ� ɪɚɡɦɟɪɚ� ɢ� ɡɚɪɹɞɚ� ɤɚɬɢɨɧɚ� ɧɚ� ɢɯ� ɞɢɮɮɭɡɢɨɧɧɭɸ� ɩɨɞɜɢɠɧɨɫɬɶ��



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ�����ȼ�ɤɚɱɟɫɬɜɟ�ɤɪɢɬɟɪɢɟɜ�ɜɵɛɪɚɥɢ�ɢɨɧɧɵɣ�ɪɚɞɢɭɫ�U��ɪɚɡɧɨɫɬɶ�ɪɚɞɢɭɫɨɜ�ɩɪɢɦɟɫɧɨɝɨ ɢ�
ɫɨɛɫɬɜɟɧɧɨɝɨ�ɤɚɬɢɨɧɨɜ�ɜ�ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɦ�ɫɬɟɤɥɟ�>U ± U1D@��ɧɚɩɪɹɠɟɧɧɨɫɬɶ�ɩɨɥɹ�ɜɜɨɞɢɦɨɝɨ�ɤɚɬɢɨɧɚ�
ɢɥɢ�ɫɢɥɭ�ɩɨɥɹ�ɩɨ�Ⱦɢɬɰɟɥɸ�Ɋ �ɨɬɧɨɲɟɧɢɟ�ɡɚɪɹɞɚ�ɤɚɬɢɨɧɚ�ɤ�ɤɜɚɞɪɚɬɭ�ɪɚɫɫɬɨɹɧɢɹ�ɤɚɬɢɨɧ�± ɤɢɫɥɨɪɨɞ��

Ɍɚɛɥɢɰɚ� �� ɋɨɩɨɫɬɚɜɥɟɧɢɟ� ɞɢɮɮɭɡɢɨɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɩɚɪɟ�
ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɟ�ɢ�ɳɟɥɨɱɧɨɛɨɪɨɫɢɥɢɤɚɬɧɨɟ�ɫɬɟɤɥɨ�ɫ�ɩɚɪɚɦɟɬɪɚɦɢ�ɤɚɬɢɨɧɨɜ�

Ʉɚɬɢɨɧ U��u��� ɫɦ >U ± U1D@��
u��� ɫɦ

Ɋ��Ɋ1D '����ɋ��ɫɦ
��ɫ ȿɞɢɮ���ɤȾɠ�ɦɨɥɶ

1D� ���� � � �������±� �����
%D�� ���� ���� ���� �������±� �����
)H�� ���� ���� ���� �������±� �����
7L�� ���� ���� ���� �������±�� �����
:�� ���� ���� ���� �������±� �����

Ɂɚɜɢɫɢɦɨɫɬɶ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɩɨɞɜɢɠɧɨɫɬɢ� ɤɚɬɢɨɧɨɜ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɡɚɪɹɞɚɦɢ� �ɛɚɪɢɹ�� ɠɟɥɟɡɚ��
ɬɢɬɚɧɚ�� ɜɨɥɶɮɪɚɦɚ�� ɨɬ� ɫɢɥɵ� ɩɨɥɹ� ɩɨ� Ⱦɢɬɰɟɥɸ� ɩɨɤɚɡɚɧɚ� ɧɚ� ɪɢɫ� ��� Ʉɚɤ� ɜɢɞɢɦ�� ɡɧɚɱɟɧɢɹ� OJ '

ɭɦɟɧɶɲɚɸɬɫɹ� ɩɨ� ɦɟɪɟ� ɭɫɢɥɟɧɢɹ� ɩɨɥɹɪɢɡɭɸɳɟɣ�
ɫɩɨɫɨɛɧɨɫɬɢ��ɫɢɥɵ�ɩɨɥɹ�ɩɨ�Ⱦɢɬɰɟɥɸ��ɤɚɬɢɨɧɨɜ�ɨɬ�
ɨɞɧɨɡɚɪɹɞɧɵɯ� ɞɨ� ɱɟɬɵɪɟɯɡɚɪɹɞɧɵɯ�� Ɉɞɧɚɤɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɪɚɫɩɥɚɜɨɜ� ɫɬɟɤɨɥ� ɫ�
ɲɟɫɬɢɡɚɪɹɞɧɵɦ� ɤɚɬɢɨɧɨɦ� ɜɨɥɶɮɪɚɦɚ� ɧɟ�
ɫɨɝɥɚɫɭɟɬɫɹ�ɫ�ɨɬɦɟɱɟɧɧɨɣ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɶɸ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɨɩɨɫɬɚɜɥɟɧɢɹ�
ɞɢɮɮɭɡɢɨɧɧɨɣ� ɩɨɞɜɢɠɧɨɫɬɢ� ɤɚɬɢɨɧɨɜ� ɨɬ� ɢɯ�
ɡɚɪɹɞɚ� ɨɬɦɟɬɢɦ�� ɱɬɨ� ɜ� ɩɟɪɜɨɦ� ɩɪɢɛɥɢɠɟɧɢɢ�
ɤɨɷɮɮɢɰɢɟɧɬɵ�ɞɢɮɮɭɡɢɢ�ɤɚɬɢɨɧɨɜ�� ɬɚɤ�ɠɟ�ɤɚɤ�ɢ�
ɝɥɭɛɢɧɚ� ɞɢɮɮɭɡɢɨɧɧɨɣ� ɡɨɧɵ�� ɭɦɟɧɶɲɚɸɬɫɹ� ɩɨ�
ɦɟɪɟ� ɜɨɡɪɚɫɬɚɧɢɹ� ɢɯ� ɡɚɪɹɞɚ� �ɨɬ� �� ɞɨ� ��� �'1D
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����� Ɉɞɧɚɤɨ� ɩɪɢ� ɞɚɥɶɧɟɣɲɟɦ�
ɭɜɟɥɢɱɟɧɢɢ� ɡɚɪɹɞɚ� ɞɥɹ� ɤɚɬɢɨɧɚ� ɜɨɥɶɮɪɚɦɚ�
ɩɨɜɵɲɚɟɬɫɹ� ɟɝɨ� ɤɨɷɮɮɢɰɢɟɧɬ� ɞɢɮɮɭɡɢɢ� ɢ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɝɥɭɛɢɧɚ� ɩɪɨɧɢɤɧɨɜɟɧɢɹ�� ɗɬɭ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ�� ɜɫɩɨɦɧɢɜ�
ɫɜɨɣɫɬɜɚ� ɨɤɫɢɞɚ� ɜɨɥɶɮɪɚɦɚ� ɤɚɤ� ɩɨɜɟɪɯɧɨɫɬɧɨ�
ɚɤɬɢɜɧɨɝɨ�ɜɟɳɟɫɬɜɚ�

Ʉɚɤ ɢɡɜɟɫɬɧɨ� >�@�� ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɟ�
ɜɟɳɟɫɬɜɚ�� ɬɚɤɢɟ� ɤɚɤ� ɨɤɫɢɞɵ�ɜɚɧɚɞɢɹ�� ɯɪɨɦɚ��ɦɨɥɢɛɞɟɧɚ�� ɜɨɥɶɮɪɚɦɚ�� ɫɟɪɵ� �9�2���&U2���0R2���:2���
62���� ɭɠɟ� ɜ� ɧɟɛɨɥɶɲɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ɫɩɨɫɨɛɧɵ� ɫɢɥɶɧɨ� ɫɧɢɠɚɬɶ� ɩɨɜɟɪɯɧɨɫɬɧɨɟ� ɧɚɬɹɠɟɧɢɟ�
ɫɢɥɢɤɚɬɧɵɯ�ɪɚɫɩɥɚɜɨɜ��ɗɬɨ�ɫɜɨɣɫɬɜɨ�ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɭɬɟɦ�ɜɜɟɞɟɧɢɹ�
�����ɝ�ɦɨɥɶ�ɧɚ�����ɝ�ɪɚɫɩɥɚɜɚ�ɨɤɫɢɞɚ�ɜɨɥɶɮɪɚɦɚ�ɜ�ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɟ�ɫɬɟɤɥɨ��Ɉɤɫɢɞ�ɜɨɥɶɮɪɚɦɚ��
ɫɧɢɠɚɹ�ɩɨɜɟɪɯɧɨɫɬɧɨɟ�ɧɚɬɹɠɟɧɢɟ�ɪɚɫɩɥɚɜɚ�ɫɬɟɤɥɚ��ɫɭɳɟɫɬɜɟɧɧɨ�ɭɫɤɨɪɹɟɬ�ɞɢɮɮɭɡɢɸ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��
ɫɧɢɠɚɟɬɫɹ�ɷɧɟɪɝɢɹ�ɚɤɬɢɜɚɰɢɢ�ɞɢɮɮɭɡɢɢ��Ɍɚɤ�� ɷɧɟɪɝɢɹ�ɚɤɬɢɜɚɰɢɢ�ɞɢɮɮɭɡɢɢ�ɤɚɬɢɨɧɚ�:�� ɫɨɫɬɚɜɥɹɟɬ�
���� ɤȾɠ�ɦɨɥɶ�� ɱɬɨ� ɦɟɧɶɲɟ� ɬɚɤɨɜɨɣ� ɤɚɬɢɨɧɨɜ� ɬɢɬɚɧɚ�� ɠɟɥɟɡɚ� ɢ� ɧɚ� ɨɞɧɨɦ� ɭɪɨɜɧɟ� ɫ� ɞɜɭɯɡɚɪɹɞɧɵɦ�
ɤɚɬɢɨɧɨɦ� ɛɚɪɢɹ� �ɫɦ�� ɬɚɛɥ�� ���� Ɉɛ� ɷɬɨɦ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɬɚɤɠɟ� ɡɚɜɢɫɢɦɨɫɬɶ� ɞɢɮɮɭɡɢɨɧɧɨɣ�
ɩɨɞɜɢɠɧɨɫɬɢ�� ɩɨɤɚɡɚɧɧɚɹ� ɧɚ� ɪɢɫ� ��� Ʉɨɷɮɮɢɰɢɟɧɬ� ɞɢɮɮɭɡɢɢ� ɲɟɫɬɢɡɚɪɹɞɧɨɝɨ� ɜɨɥɶɮɪɚɦɚ� ɢ� ɟɝɨ�
ɞɢɮɮɭɡɢɨɧɧɚɹ�ɩɨɞɜɢɠɧɨɫɬɶ�ɧɚɯɨɞɹɬɫɹ�ɧɚ�ɨɞɧɨɦ�ɭɪɨɜɧɟ�ɫ�ɞɜɭɯɡɚɪɹɞɧɵɦ�ɤɚɬɢɨɧɨɦ�ɛɚɪɢɹ�

Ʉ�ɫɨɠɚɥɟɧɢɸ��ɜ�ɥɢɬɟɪɚɬɭɪɟ�ɨɱɟɧɶ�ɫɤɭɞɧɵ�ɫɜɟɞɟɧɢɹ�ɨ�ɞɢɮɮɭɡɢɨɧɧɨɣ�ɩɨɞɜɢɠɧɨɫɬɢ�ɤɚɬɢɨɧɨɜ��
ɨɫɨɛɟɧɧɨ� ɷɥɟɦɟɧɬɨɜ�� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɚɧɢɨɧɧɭɸ� ɦɚɬɪɢɰɭ� ɫɬɟɤɥɚ�� Ɉɞɧɚɤɨ� ɫɨɩɨɫɬɚɜɢɜ� ɪɚɡɪɨɡɧɟɧɧɵɟ�
ɞɚɧɧɵɟ�� ɨɬɦɟɬɢɦ�� ɱɬɨ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɫɚɦɨɞɢɮɮɭɡɢɢ� ɢɨɧɨɜ� ɭɦɟɧɶɲɚɸɬɫɹ� ɩɨ� ɦɟɪɟ� ɭɜɟɥɢɱɟɧɢɹ� ɢɯ�
ɡɚɪɹɞɚ��'1D
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Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɶ� ɞɢɮɮɭɡɢɨɧɧɨɣ�
ɩɨɞɜɢɠɧɨɫɬɢ� ɤɚɬɢɨɧɨɜ� ɨɬ� ɫɢɥɵ� ɩɨɥɹ� ɩɨ�
Ⱦɢɬɰɟɥɸ� �ɡɨɧɚ� ɤɨɧɬɚɤɬɚ� ɨɛɪɚɡɰɨɜ�
ɫɜɢɧɰɨɜɨɰɢɧɤɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɥɚ� ɫ�
ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɵɦ� ɫɬɟɤɥɨɦ� ɫ�
ɞɨɛɚɜɥɟɧɢɟɦ�%D2��)H�2���7L2� ɢ�:2��



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

���

ȼ� ɚɧɚɥɢɡɟ� ɜɥɢɹɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɮɚɤɬɨɪɨɜ� ɧɚ� ɞɢɮɮɭɡɢɨɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɧɟɨɛɯɨɞɢɦɨ�
ɭɱɢɬɵɜɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɩɪɨɱɧɨɫɬɶ�ɡɚɤɪɟɩɥɟɧɢɹ�ɤɚɬɢɨɧɚ�ɜ�ɨɤɪɭɠɚɸɳɟɦ�ɟɝɨ�ɤɢɫɥɨɪɨɞɧɨɦ�ɩɨɥɢɷɞɪɟ��ɧɨ�ɢ�
ɜɨɡɦɨɠɧɵɟ� ɥɨɤɚɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɫɬɟɤɥɚ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɩɪɢɪɨɞɨɣ� ɞɢɮɮɭɧɞɢɪɭɸɳɟɝɨ�

ɤɚɬɢɨɧɚ��Ɋɚɫɫɦɨɬɪɢɦ�ɷɬɨ�ɧɚ�ɩɪɢɦɟɪɟ�ɤɚɬɢɨɧɚ�ɠɟɥɟɡɚ�
Ɉɤɫɢɞɵ� ɠɟɥɟɡɚ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɸɬ� ɧɚ�

ɫɬɪɨɟɧɢɟ�ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɵɯ�ɫɬɟɤɨɥ��ɩɨɜɵɲɚɸɬ�
ɢɯ� ɯɢɦɢɱɟɫɤɭɸ� ɫɬɨɣɤɨɫɬɶ� ɢ� ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ��
ɋɜɢɞɟɬɟɥɶɫɬɜɨɦ� ɷɬɨɝɨ� ɦɨɝɭɬ� ɫɥɭɠɢɬɶ� ɂɄ�ɫɩɟɤɬɪɵ�
ɨɬɪɚɠɟɧɢɹ� ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɥɚ� ɜ�
ɢɫɯɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�)H�2� �ɪɢɫ������
Ɉɛɪɚɡɰɵ� ɫɬɟɤɨɥ� ɬɟɪɦɨɨɛɪɚɛɨɬɵɜɚɥɢ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ���� �ɋ�ɜ�ɬɟɱɟɧɢɟ��ɱ�

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɫɯɨɞɫɬɜɚ� ɫɩɟɤɬɪɨɜ�ɨɬɪɚɠɟɧɢɹ�
ɢ�ɩɨɝɥɨɳɟɧɢɹ�ɢ�ɫ�ɭɱɟɬɨɦ�ɞɚɧɧɵɯ�ɩɨ�ɫɩɟɤɬɪɚɦ�>�±�@�
ɂɄ�ɫɩɟɤɬɪɵ� ɨɬɪɚɠɟɧɢɹ� ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ�
ɫɬɟɤɥɚ� ɢɫɯɨɞɧɨɝɨ� ɢ ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� )H�2� ɦɨɠɧɨ�
ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�

ɉɨɥɨɫɵ�ɨɬɪɚɠɟɧɢɹ�ɫ�ɦɚɤɫɢɦɭɦɨɦ�����±�����ɫɦ±� ɧɚ�ɨɛɨɢɯ�ɫɩɟɤɬɪɚɯ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɩɪɢɫɭɬɫɬɜɢɟ�
ɛɨɪɨɤɢɫɥɨɪɨɞɧɵɯ�ɬɪɢɝɨɧɚɥɶɧɢɯ�ɝɪɭɩɩ�ɫ�ɧɟɦɨɫɬɢɤɨɜɵɦɢ�ɫɜɹɡɹɦɢ�%�±2

±��ɨɛɪɚɳɟɧɧɵɦɢ�ɤ�ɤɚɬɢɨɧɚɦ�1D�

ɢ� )H���� ɉɨɥɨɫɚ� ɨɬɪɚɠɟɧɢɹ� ɩɪɢ� ����� ɫɦ±� ɜ� ɫɬɟɤɥɟ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� )H�2� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɚɥɢɱɢɢ�
ɯɢɦɢɱɟɫɤɢɯ� ɫɜɹɡɟɣ %�±2±%� ɜ� ɰɟɩɨɱɤɚɯ� ɢɡ� ɛɨɪɨɤɢɫɥɨɪɨɞɧɵɯ� ɬɪɟɭɝɨɥɶɧɢɤɨɜ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ�
ɩɪɢɫɭɬɫɬɜɢɢ�ɤɚɬɢɨɧɨɜ��ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ�ɠɟɥɟɡɚ�ɜ�ɛɨɪɚɬɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ��Ɉɫɧɨɜɧɚɹ�ɩɨɥɨɫɚ�ɨɬɪɚɠɟɧɢɹ��
ɫ�ɦɚɤɫɢɦɭɦɨɦ�ɩɪɢ�����±�����ɫɦ±� ɧɚ�ɨɛɨɢɯ�ɫɩɟɤɬɪɚɯ�ɨɛɭɫɥɨɜɥɟɧɚ�ɤɨɥɟɛɚɧɢɹɦɢ�ɜɚɥɟɧɬɧɵɯ�ɫɜɹɡɟɣ�6L±
2±6L�� ɩɪɢɱɟɦ� ɧɚ� ɩɨɥɨɠɟɧɢɟ� ɢ� ɦɚɤɫɢɦɭɦ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ� ɡɚɦɟɧɚ� ɤɚɬɢɨɧɨɜ� 6L�� ɧɚ� )H�� ɢɥɢ�
ɜɯɨɠɞɟɧɢɟ� ɬɟɬɪɚɷɞɪɨɜ� >)H��Ɉ�@� ɜ� ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɣ� ɤɚɪɤɚɫ�� ɇɚ� ɭɤɚɡɚɧɧɭɸ� ɩɨɥɨɫɭ� ɧɚɤɥɚɞɵɜɚɸɬɫɹ�
ɬɚɤɠɟ� ɢ� ɩɨɥɨɫɵ� ɨɬɪɚɠɟɧɢɹ� ����±��� ɫɦ±��� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɤɨɥɟɛɚɧɢɹɦɢ� ɯɢɦɢɱɟɫɤɢɯ� ɫɜɹɡɟɣ� %±2 ɜ�
ɛɨɪɨɤɢɫɥɨɪɨɞɧɵɯ� ɬɟɬɪɚɷɞɪɚɯ�� ɉɨɥɨɫɚ� ɨɬɪɚɠɟɧɢɹ� ɩɪɢ� ���� ɫɦ±� ɜɵɡɵɜɚɟɬɫɹ� ɤɨɥɟɛɚɧɢɹɦɢ� ɯɢɦɢɱɟɫɤɢɯ�
ɫɜɹɡɟɣ� 6L±2±�� ɨɛɪɚɳɟɧɧɵɯ�ɤ� ɤɚɬɢɨɧɚɦ�1D� ɢ�)H��� ɉɨɥɨɫɵ�ɨɬɪɚɠɟɧɢɹ� ɫ�ɦɚɤɫɢɦɭɦɚɦɢ�ɩɪɢ����±����ɢ�
���±����ɫɦ±� ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɞɟɮɨɪɦɚɰɢɨɧɧɵɦ�ɤɨɥɟɛɚɧɢɹɦ�ɫɜɹɡɟɣ�ɛɨɪ�± ɤɢɫɥɨɪɨɞ�ɢ�ɤɪɟɦɧɢɣ�± ɤɢɫɥɨɪɨɞ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɜ�ɛɨɪɨɤɢɫɥɨɪɨɞɧɵɯ�ɬɪɟɭɝɨɥɶɧɢɤɚɯ�ɢ�ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɯ�ɬɟɬɪɚɷɞɪɚɯ�

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɂɄ�ɫɩɟɤɬɪɨɜ�� ɠɟɥɟɡɨ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɬɪɟɯɜɚɥɟɧɬɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɚ�
ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɟ� ɱɢɫɥɨ� ɚɬɨɦɨɜ� ɠɟɥɟɡɚ� ɪɚɜɧɨ� ɱɟɬɵɪɟɦ�� ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� >�@�
ɷɮɮɟɤɬɚ� Ɇɟɫɫɛɚɭɷɪɚ� ɢɥɢ� ɹɞɟɪɧɨɝɨ� ɝɚɦɦɚ�ɪɟɡɨɧɚɧɫɚ� �əȽɊ�� ɜ� ɫɬɟɤɥɚɯ� ɫɢɫɬɟɦɵ� 1D�2±)H�2�±6L2���
ɋɨɝɥɚɫɧɨ� ɩɨɥɭɱɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ�� ɩɨɫɤɨɥɶɤɭ� ɚɬɨɦɵ� ɠɟɥɟɡɚ� ɜɯɨɞɹɬ� ɜ� ɫɬɪɭɤɬɭɪɭ� ɫɬɟɤɥɚ� ɩɪɢ�
ɧɟɩɪɟɦɟɧɧɨɦ�ɭɱɚɫɬɢɢ�ɚɬɨɦɨɜ�ɧɚɬɪɢɹ��ɩɪɢɱɟɦ�ɧɚ�ɤɚɠɞɵɣ�ɚɬɨɦ�ɠɟɥɟɡɚ�ɩɪɢɯɨɞɢɬɫɹ�ɨɞɢɧ�ɚɬɨɦ�ɧɚɬɪɢɹ��ɚ�
ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɟ� ɱɢɫɥɨ� ɚɬɨɦɚ� ɠɟɥɟɡɚ� ɪɚɜɧɨ� ɱɟɬɵɪɟɦ�� ɛɥɢɠɚɣɲɟɟ� ɨɤɪɭɠɟɧɢɟ� ɚɬɨɦɚ� ɠɟɥɟɡɚ� ɦɨɠɧɨ�
ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�ɫɥɟɞɭɸɳɢɯ�ɬɪɟɯ�ɦɨɞɟɥɟɣ�

���

ȼ� ɩɟɪɜɨɣ� ɦɨɞɟɥɢ� ��� ɚɬɨɦ� ɠɟɥɟɡɚ� ɬɟɬɪɚɷɞɪɢɱɟɫɤɢ� ɨɤɪɭɠɟɧ� ɱɟɬɵɪɶɦɹ� ɚɬɨɦɚɦɢ� ɤɢɫɥɨɪɨɞɚ��
ɩɪɢɱɟɦ� ɜɫɟ� ɱɟɬɵɪɟ� ɫɜɹɡɢ� )H±2 ɨɞɢɧɚɤɨɜɵ�� Ʉɨɦɩɥɟɤɫ� )H2� ɢɦɟɟɬ� ɨɬɪɢɰɚɬɟɥɶɧɵɣ� ɡɚɪɹɞ�� ɤɨɬɨɪɵɣ�
ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ� ɪɚɫɩɨɥɨɠɟɧɧɵɦ� ɩɨɛɥɢɡɨɫɬɢ� ɢɨɧɨɦ� ɧɚɬɪɢɹ� ȼ� ɷɬɨɣ� ɦɨɞɟɥɢ� ɜ� ɫɢɥɭ�
ɜɵɫɨɤɨɫɢɦɦɟɬɪɢɱɧɨɝɨ� ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɝɨ� ɨɤɪɭɠɟɧɢɹ� ɝɪɚɞɢɟɧɬ� ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɩɨɥɹ� ɧɚ� ɹɞɪɟ� ɚɬɨɦɚ�
ɠɟɥɟɡɚ�ɪɚɜɟɧ�ɧɭɥɸ��ɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɜ��ɫɩɟɤɬɪɟ�əȽɊ�ɞɨɥɠɧɚ�ɧɚɛɥɸɞɚɬɶɫɹ�ɫɢɧɝɥɟɬɧɚɹ�ɥɢɧɢɹ��Ɉɞɧɚɤɨ�
ɜ�ɫɩɟɤɬɪɟ�ɨɛɧɚɪɭɠɟɧɚ�ɞɭɛɥɟɬɧɚɹ�ɥɢɧɢɹ��ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɧɟɩɪɢɝɨɞɧɨɫɬɶ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɦɨɞɟɥɢ��ȼ�
ɞɜɭɯ� ɞɪɭɝɢɯ� ɦɨɞɟɥɹɯ� ���� ɚɬɨɦ�ɠɟɥɟɡɚ� ɨɤɪɭɠɟɧ� ɧɟɷɤɜɢɜɚɥɟɧɬɧɵɦɢ� ɚɬɨɦɚɦɢ� ɤɢɫɥɨɪɨɞɚ�� ɞɜɚ� ɢɡ� ɧɢɯ��
ɱɟɪɟɡ�ɤɨɬɨɪɵɟ�ɚɬɨɦ�ɠɟɥɟɡɚ�ɫɜɹɡɚɧ�ɫ�ɚɬɨɦɚɦɢ�ɤɪɟɦɧɢɹ��ɦɨɫɬɢɤɨɜɵɟ��Ɉɞɢɧ�ɚɬɨɦ�ɤɢɫɥɨɪɨɞɚ��ɫɜɹɡɚɧɧɵɣ�

Ɋɢɫ� ��� ɂɄ�ɫɩɟɤɬɪɵ� ɨɬɪɚɠɟɧɢɹ�
ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ� ɫɬɟɤɥɚ� ɢɫɯɨɞɧɨɝɨ�
����ɢ�ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�)H�2� ���



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɬɨɥɶɤɨ� ɫ� ɚɬɨɦɨɦ� ɠɟɥɟɡɚ�� ɧɟɦɨɫɬɢɤɨɜɵɣ�� ɜɨɡɥɟ� ɧɟɝɨ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ� ɢɨɧ� ɧɚɬɪɢɹ�� ɑɟɬɜɟɪɬɵɣ� ɚɬɨɦ�
ɤɢɫɥɨɪɨɞɚ�ɯɢɦɢɱɟɫɤɢ�ɧɟ�ɫɜɹɡɚɧ�ɫ�ɚɬɨɦɨɦ�ɠɟɥɟɡɚ�ɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɟɦɨɫɬɢɤɨɜɵɦ��ɤɚɤ�ɜɨ�ɜɬɨɪɨɣ������ɢɥɢ�
ɦɨɫɬɢɤɨɜɵɦ��ɤɚɤ�ɜ�ɬɪɟɬɶɟɣ�ɦɨɞɟɥɢ������

ɉɨɥɭɱɟɧɧɵɦ� ɜ� >�@� ɤɜɚɞɪɭɩɨɥɶɧɵɦ� ɪɚɫɳɟɩɥɟɧɢɟɦ� ɥɢɧɢɢ� əȽɊ ɨɛɴɹɫɧɹɟɬɫɹ� ɧɟɫɢɦɦɟɬɪɢɱɧɨɟ�
ɨɤɪɭɠɟɧɢɟ� ɚɬɨɦɚ� ɜɨ� ɜɬɨɪɨɣ� ɢ� ɬɪɟɬɶɟɣ� ɦɨɞɟɥɹɯ� ����� Ɉɞɧɚɤɨ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɢɦɟɸɳɢɯɫɹ� ɞɚɧɧɵɯ� ɜ�
ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɧɟɜɨɡɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɨɞɧɨɡɧɚɱɧɵɣ�ɜɵɛɨɪ�ɤɚɤɨɣ�ɬɨ�ɢɡ�ɭɤɚɡɚɧɧɵɯ�ɦɨɞɟɥɟɣ�

Ⱦɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɜɵɛɪɚɬɶ�ɦɨɞɟɥɶ��ɢɫɩɨɥɶɡɨɜɚɥɢ�ɷɥɟɤɬɪɨɧɧɵɣ�ɩɚɪɚɦɚɝɧɢɬɧɵɣ�ɪɟɡɨɧɚɧɫ��ɗɉɊ���
ɩɨɡɜɨɥɹɸɳɢɣ� ɨɩɪɟɞɟɥɢɬɶ� ɫɢɦɦɟɬɪɢɸ� ɢ� ɤɨɨɪɞɢɧɚɰɢɸ� ɞɥɹ� ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɢɯ� ɤɨɦɩɥɟɤɫɨɜ�� ɚ� ɬɚɤɠɟ�
ɯɚɪɚɤɬɟɪ�ɯɢɦɢɱɟɫɤɢɯ�ɫɜɹɡɟɣ�ɜ�ɫɬɟɤɥɚɯ�

Ʉɚɤ�ɢɡɜɟɫɬɧɨ��ɜ�ɨɤɫɢɞɧɵɯ�ɫɬɟɤɥɚɯ�ɫ�ɬɟɬɪɚɷɞɪɢɱɟɫɤɢɦɢ�ɫɟɬɤɨɨɛɪɚɡɭɸɳɢɦɢ�ɭɡɥɚɦɢ�ɜ�ɨɫɧɨɜɟ��ɬɚɤɢɯ�
ɤɚɤ� ɳɟɥɨɱɧɨɫɢɥɢɤɚɬɧɵɟ�� � ɢɨɧɵ� )H�� ɦɨɝɭɬ� ɧɚɯɨɞɢɬɶɫɹ� ɤɚɤ� ɜ� ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ�� ɬɚɤ� ɢ� ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ�
ɤɨɨɪɞɢɧɚɰɢɢ��ɉɪɢ�ɷɬɨɦ�ɫɱɢɬɚɟɬɫɹ��ɱɬɨ�ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ�ɤɨɨɪɞɢɧɚɰɢɢ�ɢɨɧɵ�ɞɚɸɬ�ɫɢɝɧɚɥ�ɜ�
ɫɩɟɤɬɪɚɯ�ɗɉɊ�ɫ�J�ɮɚɤɬɨɪɨɦ��ɪɚɜɧɵɦ������ɚ�ɜ�ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ�ɤɨɨɪɞɢɧɚɰɢɢ�± ɫ�J  �����

ɇɚɱɢɧɚɹ�ɫ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɩɪɢɜɟɞɟɧɧɵɯ�ɜ�>�@��ɫɩɟɤɬɪɵ�ɗɉɊ�)H�� ɜ�ɫɬɟɤɥɚɯ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɧɚ�
ɨɫɧɨɜɟ�ɫɩɢɧɨɜɨɝɨ�ɝɚɦɢɥɶɬɨɧɢɚɧɚ�ɫɥɟɞɭɸɳɟɝɨ�ɜɢɞɚ�

ƨ  �JɨE+6 ��'6]� ��( �([� ± 6\��� ���

ɝɞɟ�Jɨ �J�± ɮɚɤɬɨɪ�ɫɜɨɛɨɞɧɨɝɨ�ɷɥɟɤɬɪɨɧɚ� E ± ɦɚɝɧɟɬɨɧ�Ȼɨɪɚ��6  ������'��(�± ɩɚɪɚɦɟɬɪɵ�ɪɚɫɳɟɩɥɟɧɢɹ�
ɨɫɧɨɜɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɧɚ� ɬɨɧɤɭɸ� ɫɬɪɭɤɬɭɪɭ� ɜ� ɥɢɝɚɧɞɧɨɦ� ɩɨɥɟ�� ɨɬɪɚɠɚɸɳɢɟ� ɟɝɨ� ɫɢɦɦɟɬɪɢɸ�� ɉɪɢ�
ɞɨɦɢɧɢɪɨɜɚɧɢɢ�ɩɟɪɜɨɝɨ�ɱɥɟɧɚ��ɬ��ɟ��ɩɪɢ�JɨE+ ! '��(��ɧɚɛɥɸɞɚɟɬɫɹ�ɫɢɝɧɚɥ�ɫ�J  ������ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�
ɤɨɦɩɥɟɤɫɚɦ�ɫ�ɦɚɥɵɦɢ�ɚɤɫɢɚɥɶɧɵɦɢ�ɢ�ɪɨɦɛɢɱɟɫɤɢɦɢ�ɢɫɤɚɠɟɧɢɹɦɢ��ɉɪɢ�ɞɨɦɢɧɢɪɨɜɚɧɢɢ�ɩɨɫɥɟɞɧɟɝɨ�
ɱɥɟɧɚ�� ɬ�� ɟ�� ɩɪɢ� ( ! JɨE+�� '�� ɧɚɛɥɸɞɚɟɬɫɹ� ɫɢɝɧɚɥ� ɫ� J  � ����� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɤɨɦɩɥɟɤɫɚɦ� ɫ�
ɪɨɦɛɢɱɟɫɤɢɦɢ�ɢɫɤɚɠɟɧɢɹɦɢ���ɂɡɦɟɧɟɧɢɹ�ɜ�ɫɨɨɬɧɨɲɟɧɢɹɯ�ɬɪɟɯ�ɜɯɨɞɹɳɢɯ�ɜ�ɫɩɢɧɨɜɵɣ�ɝɚɦɢɥɶɬɨɧɢɚɧ�
ɱɥɟɧɨɜ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɸɬ� � ɧɚ� ɮɨɪɦɭ� ɫɩɟɤɬɪɚ� ɢ� ɩɪɢɜɨɞɹɬ� ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɚɫɢɦɦɟɬɪɢɢ� ɢ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɩɥɟɱ�ɧɚ�ɥɢɧɢɹɯ�ɫɩɟɤɬɪɚ��ɋ�ɭɜɟɥɢɱɟɧɢɟɦ�ɪɨɦɛɢɱɟɫɤɢɯ�ɢɫɤɚɠɟɧɢɣ��ɩɨɫɥɟɞɧɢɣ�ɱɥɟɧ�ɜ�
ɫɩɢɧɨɜɨɦ�ɝɚɦɢɥɶɬɨɧɢɚɧɟ��ɲɢɪɢɧɚ�ɫɢɝɧɚɥɚ�ɫ�J  �����ɭɜɟɥɢɱɢɜɚɟɬɫɹ��ɚ�ɫɢɝɧɚɥɚ�ɫ�J  �����ɭɦɟɧɶɲɚɟɬɫɹ�

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɟɬɨɞɨɦ�ɗɉɊ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɜ� ɫɬɟɤɥɟ� ɫɢɫɬɟɦɵ�1D�2±&D2±%�2�±
6L2� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ����� ɝ�ɦɨɥɶ� ɧɚ� ���� ɝ� ɪɚɫɩɥɚɜɚ� ɜ� ɢɫɯɨɞɧɨɦ� ɫɨɫɬɨɹɧɢɢ� )H�2� �ɪɢɫ�� ��ɚ��
ɩɚɪɚɦɚɝɧɢɬɧɵɦɢ�ɰɟɧɬɪɚɦɢ�ɫɥɭɠɚɬ�ɢɨɧɵ�)H�� F�J�  �������ɜɧɟɫɟɧɧɵɟ�ɜ�ɲɢɯɬɭ ɧɚɬɪɢɣɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ�
ɫɬɟɤɥɚ�ɜ�ɜɢɞɟ�ɞɨɛɚɜɤɢ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɤɨɦɩɥɟɤɫɚɦ�ɫ�ɪɨɦɛɢɱɟɫɤɢɦɢ�ɢɫɤɚɠɟɧɢɹɦɢ��Ʌɢɧɢɹ�� ɫ�J�  �
�����ɫɜɹɡɚɧɚ�ɫ�ɷɥɟɤɬɪɨɧɧɵɦɢ�ɰɟɧɬɪɚɦɢ�ɧɚ�ɦɟɠɞɨɭɡɟɥɶɧɵɯ�ɢɨɧɚɯ�ɳɟɥɨɱɧɵɯ�ɦɟɬɚɥɥɨɜ�

ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ�� ɤɨɝɞɚ� ɜɹɡɤɨɫɬɶ� ɫɬɟɤɥɚ� ɜɵɫɨɤɚ� ɢ� ɤɚɪɤɚɫ� ɫɬɟɤɥɚ� ɟɳɟ� ɠɟɫɬɤɢɣ�� ɩɪɢ�
ɢɨɧɧɨɦ� ɨɛɦɟɧɟ� ɫɩɟɤɬɪɵ� ɗɉɊ� ɢɡɦɟɧɹɸɬɫɹ�� ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ�� ɤɨɝɞɚ� ɧɟɫɤɨɥɶɤɨ� ɫɧɢɠɚɟɬɫɹ�
ɜɹɡɤɨɫɬɶ� ɩɪɢ� ɞɨɫɬɚɬɨɱɧɨ� ɠɟɫɬɤɨɦ� ɟɳɟ� ɤɚɪɤɚɫɟ� ɫɬɟɤɥɚ�� ɩɪɢ� ɡɚɦɟɳɟɧɢɢ� ɦɟɧɶɲɟɝɨ� ɢɨɧɚ� ɧɚ� ɛɨɥɶɲɢɣ�
�ɧɚɩɪɢɦɟɪ�� ɡɚɦɟɧɚ� ɤɚɬɢɨɧɨɜ� 6L�� ɧɚ� )H�� ɢɥɢ� ɜɯɨɠɞɟɧɢɟ� ɬɟɬɪɚɷɞɪɨɜ� >)H��Ɉ�@� ɜ� ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɣ�
ɤɚɪɤɚɫ�� ɜ� ɫɢɥɭ� ɬɨɝɨ�� ɱɬɨ� ɤɚɪɤɚɫ� ɫɬɟɤɥɚ� ɟɳɟ� ɠɟɫɬɤɢɣ�� ɜɯɨɞɹɳɢɣ� ɢɨɧ�� ɡɚɧɢɦɚɹ� ɛɨɥɶɲɟ� ɦɟɫɬɚ��
ɷɥɟɤɬɪɨɧɧɵɦ� ɨɛɥɚɤɨɦ� ɩɨɞɯɨɞɢɬ� ɛɥɢɠɟ� ɤ� ɤɢɫɥɨɪɨɞɭ�� ɱɟɦ� ɜ� ɢɫɯɨɞɧɨɦ� ɫɬɟɤɥɟ�� ɢ� ɨɬɬɹɝɢɜɚɟɬ� ɧɚ� ɫɟɛɹ�
ɨɬɪɢɰɚɬɟɥɶɧɵɟ�ɡɚɪɹɞɵ�ɢ�ɜ�ɫɩɟɤɬɪɚɯ ɗɉɊ�ɧɚɛɥɸɞɚɟɬɫɹ�ɥɢɧɢɹ�ɫ��J�  �������ɨɛɭɫɥɨɜɥɟɧɧɚɹ�ɞɵɪɨɱɧɵɦɢ�
ɰɟɧɬɪɚɦɢ�ɧɚ�ɧɟɦɨɫɬɢɤɨɜɵɯ�ɤɢɫɥɨɪɨɞɧɵɯ�ɚɬɨɦɚɯ�6LɈ��ɬɟɬɪɚɷɞɪɨɜ��

Ɉ� ɫɭɳɟɫɬɜɨɜɚɧɢɢ� ɬɚɤɢɯ� ɰɟɧɬɪɨɜ� ɚɫɢɦɦɟɬɪɢɢ� ɝɨɜɨɪɢɬɫɹ� ɜ� >��� �@�� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɜ� ɳɟɥɨɱɧɨɫɢɥɢɤɚɬɧɵɯ� ɫɬɟɤɥɚɯ� ɢ� ɫɬɟɤɥɚɯ� ɫɨ� ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɦɢ� ɨɤɫɢɞɚɦɢ�
ɩɪɢɫɭɬɫɬɜɭɟɬ� ɥɢɧɢɹ� ɗɉɊ� ɫ� J  � ������ ɤɨɬɨɪɚɹ� ɦɨɠɟɬ� ɢɦɟɬɶ� ɞɭɛɥɟɬɧɵɣ� ɯɚɪɚɤɬɟɪ� ɢ� ɜɵɡɜɚɧɚ�
ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ� � ɞɜɭɯ� ɬɢɩɨɜ� ɞɵɪɨɱɧɵɯ� ɰɟɧɬɪɨɜ� ɧɚ� ɧɟɦɨɫɬɢɤɨɜɵɯ� ɤɢɫɥɨɪɨɞɧɵɯ� ɚɬɨɦɚɯ��
ɪɚɡɥɢɱɚɸɳɢɯɫɹ�ɬɟɦ��ɱɬɨ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɛɥɢɡɨɫɬɢ�ɨɬ�ɨɞɧɨɝɨ�ɢɡ�ɧɢɯ�ɪɚɫɩɨɥɨɠɟɧ�ɳɟɥɨɱɧɨɣ�ɢɨɧ��ɚ�
ɜɛɥɢɡɢ�ɜɬɨɪɨɝɨ�± ɜɚɤɚɧɫɢɹ�ɳɟɥɨɱɧɨɝɨ�ɢɨɧɚ��

ɂɡ� ɞɚɧɧɵɯ� ɗɉɊ�ɫɩɟɤɬɪɨɜ� ɫ� ɛɨɥɶɲɨɣ� ɞɨɥɟɣ� ɜɟɪɨɹɬɧɨɫɬɢ� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɞɥɹ�
ɛɥɢɠɚɣɲɟɝɨ�ɨɤɪɭɠɟɧɢɹ�ɚɬɨɦɚ�ɠɟɥɟɡɚ�ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ�ɹɜɥɹɟɬɫɹ�ɜɬɨɪɚɹ�ɦɨɞɟɥɶ�����

ɇɚ� ɫɩɟɤɬɪɚɯ�ɗɉɊ�ɩɨɫɥɟ� ɫɩɟɤɚɧɢɹ� ɫɬɟɤɥɚ� ɫɢɫɬɟɦɵ�1D�2±&D2±%�2�±6L2� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ������
ɝ�ɦɨɥɶ�ɧɚ�����ɝ�ɪɚɫɩɥɚɜɚ�)H�2� ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ���� �ɋ��ɪɢɫ����ɛ��ɢ�ɩɨɫɥɟɞɭɸɳɟɣ�ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ�ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ���� �ɋ�ɜ� ɬɟɱɟɧɢɟ���ɢ���ɱ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �ɪɢɫ����ɜ�� ɝ��ɩɪɢɫɭɬɫɬɜɭɟɬ�ɥɢɧɢɹ � ɫ�J  ������
ɯɚɪɚɤɬɟɪɧɚɹ�ɞɥɹ�ɢɨɧɚ�)H�� ɜ�ɢɫɤɚɠɟɧɧɨɦ�ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɦ�ɨɤɪɭɠɟɧɢɢ��ȼ�ɨɛɥɚɫɬɢ�ɦɚɝɧɢɬɧɨɝɨ�ɩɨɥɹ�����
ɦɌ�ɧɚ� ɜɫɟɯ� ɫɩɟɤɬɪɚɯ� ɢɦɟɟɬɫɹ� ɥɢɧɢɹ� � ɫ�J�  � ������ɗɬɭ� ɥɢɧɢɸ�ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ�ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�
ɩɪɢɫɭɬɫɬɜɢɟɦ� ɢɨɧɨɜ� ɠɟɥɟɡɚ� ɜ� ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ� ɤɨɨɪɞɢɧɚɰɢɢ�� Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɫɩɟɤɬɪɨɜ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ�



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

���

ɫɩɟɤɚɧɢɹ� ɫɬɟɤɥɚ�ɢ� ɟɝɨ�ɩɨɫɥɟɞɭɸɳɢɯ�ɨɬɠɢɝɨɜ�ɩɪɨɢɫɯɨɞɢɬ� ɹɜɧɨɟ� ɭɫɢɥɟɧɢɟ�ɥɢɧɢɢ� ���Ɍɚɤɨɟ� ɭɫɢɥɟɧɢɟ�
ɨɛɭɫɥɨɜɥɟɧɨ� ɞɢɮɮɭɡɢɟɣ� ɢɨɧɨɜ�ɠɟɥɟɡɚ� ɜ�ɲɟɫɬɢɤɨɨɪɞɢɧɚɬɧɨɟ� ɨɤɪɭɠɟɧɢɟ� ɥɢɛɨ� ɞɪɭɝɢɯ� ɢɨɧɨɜ� ɫɬɟɤɥɚ��
ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɬɚɤɨɝɨ�ɨɤɪɭɠɟɧɢɹ�ɞɥɹ�ɢɨɧɨɜ�)H����

ɚ ɛ

ɜ ɝ

Ɋɢɫ�����ɋɩɟɤɬɪɵ�ɗɉɊ�ɫɬɟɤɥɚ ɫɢɫɬɟɦɵ�1D�2±&D2±%�2�±6L2���ɚ�± ɫ�ɞɨɛɚɜɥɟɧɢɟɦ������ɝ�ɦɨɥɶ�
ɧɚ�����ɝ�ɪɚɫɩɥɚɜɚ�ɜ�ɢɫɯɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ )H�2���ɛ�±ɩɨɫɥɟ�ɫɩɟɤɚɧɢɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ���� �ɋ��ɜ�± ɩɨɫɥɟ�
ɨɛɪɚɛɨɬɤɢ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ���� �ɋ�ɜ�ɬɟɱɟɧɢɟ����ɝ�± ��ɱ

ɋɬɟɤɥɨ�ɫɢɫɬɟɦɵ�1D�2±&D2±%�2�±6L2� ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�)H�2� ɹɜɥɹɟɬɫɹ�ɭɞɨɛɧɵɦ�ɨɛɴɟɤɬɨɦ�ɞɥɹ�
ɧɚɛɥɸɞɟɧɢɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɩɚɪɚɦɚɝɧɢɬɧɵɯ� ɞɟɮɟɤɬɨɜ� ɜ� ɩɪɨɰɟɫɫɟ�
ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ� �ɫɩɟɤɬɪɵ� ɧɚ� ɪɢɫ�� ��ɛ±ɝ��� Ʉɚɤ� ɜɢɞɢɦ� ɢɡ� ɫɩɟɤɬɪɨɜ�� ɜ� ɩɪɨɰɟɫɫɟ� ɨɛɪɚɛɨɬɤɢ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɫ� �� ɞɨ� �� ɱ� ɭɫɢɥɢɜɚɟɬɫɹ� ɢɨɧɨɨɛɦɟɧɧɨɟ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ��ɩɪɢɜɨɞɹɳɟɟ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɞɨɥɢ�)H�� ɜ�ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ�ɤɨɨɪɞɢɧɚɰɢɢ�ɢ�ɭɜɟɥɢɱɟɧɢɸ�
ɞɨɥɢ� )H�� ɜ� ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ� ɤɨɨɪɞɢɧɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɭɜɟɥɢɱɟɧɢɸ ɟɝɨ� ɨɛɳɟɝɨ� ɫɨɞɟɪɠɚɧɢɹ�
�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɥɢɧɢɢ�ɫ�J�  ������ɫɧɢɠɚɟɬɫɹ��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ� ɩɨɦɨɳɶɸ� ɫɩɟɤɬɪɨɜ� ɗɉɊ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ�
ɞɢɮɮɭɡɢɨɧɧɵɣ� ɨɬɠɢɝ� ɫɬɟɤɥɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɥɢɧɢɣ� ɫ� J�  � ����� ɢ� ɩɨɹɜɥɟɧɢɸ�
ɥɢɧɢɣ� ɫ� J�  � ����� ɜɫɥɟɞɫɬɜɢɟ� ɭɩɨɪɹɞɨɱɟɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɫɬɟɤɥɚ�� ɚ� ɬɚɤɠɟ� ɨɛɪɚɡɨɜɚɧɢɸ� ɜɨɤɪɭɝ� ɢɨɧɚ�
ɠɟɥɟɡɚ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɥɨɤɚɥɶɧɨɝɨ�ɩɨɥɹ�ɨɫɟɜɨɣ�ɫɢɦɦɟɬɪɢɢ�

ȼ�ɷɬɢɯ�ɠɟ�ɫɩɟɤɬɪɚɯ��ɪɢɫ����ɛ±ɝ��ɧɚɛɥɸɞɚɟɬɫɹ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɧɟɫɤɨɥɶɤɢɯ�ɲɢɪɨɤɢɯ�
ɥɢɧɢɣ�ɗɉɊ��Ɍɚɤɨɟ�ɹɜɥɟɧɢɟ�ɜ�ɧɚɭɱɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ�ɧɟ�ɨɩɢɫɚɧɨ��ȼ�ɨɛɪɚɡɰɚɯ��ɩɨɥɭɱɟɧɧɵɯ�ɚɜɬɨɪɚɦɢ��ɩɪɢ�
ɫɩɟɤɚɧɢɢ� ɫɬɟɤɥɚ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��� �ɋ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɨɪɢɫɬɨɫɬɶ�� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɜɧɭɬɪɟɧɧɹɹ�



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɩɨɜɟɪɯɧɨɫɬɶ� ɩɨɪ� ɹɜɥɹɟɬɫɹ� ɦɟɫɬɨɦ� ɫɨɫɪɟɞɨɬɨɱɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɞɟɮɟɤɬɨɜ� ɢ� ɨɛɨɪɜɚɧɧɵɯ� ɫɜɹɡɟɣ�� ɱɬɨ�
ɨɛɥɟɝɱɚɟɬ�ɞɢɮɮɭɡɢɸ�ɢɨɧɨɜ�ɢɡ� ɨɛɴɟɦɚ� ɡɟɪɟɧ� ɫɬɟɤɥɚ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ�ɩɨɪ�ɢ�ɨɛɪɚɬɧɨ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɫɭɳɟɫɬɜɟɧɧɨɟ� ɪɚɡɥɢɱɢɟ� ɫɩɟɤɬɪɨɜ� �ɪɢɫ�� ��ɛ±ɝ�� ɫɜɹɡɚɧɨ� ɫ� ɜɥɢɹɧɢɟɦ� ɩɨɪ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɩɚɪɚɦɚɝɧɢɬɧɵɯ� ɰɟɧɬɪɨɜ� ɜ� ɢɡɭɱɟɧɧɵɯ� ɨɛɪɚɡɰɚɯ�� ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ� ɬɚɤɨɝɨ� ɩɪɟɞɩɨɥɨɠɟɧɢɹ� ɹɜɥɹɟɬɫɹ�
ɧɟɨɛɵɱɧɚɹ�ɥɟɝɤɨɫɬɶ�ɨɛɪɚɡɨɜɚɧɢɹ�ɧɨɜɵɯ�ɩɚɪɚɦɚɝɧɢɬɧɵɯ�ɰɟɧɬɪɨɜ�ɜ�ɨɛɪɚɡɰɚɯ�ɫɬɟɤɥɚ��ȼ�ɬɨ�ɜɪɟɦɹ��ɤɚɤ�
ɩɪɚɜɢɥɨ���ɩɚɪɚɦɚɝɧɢɬɧɵɟ�ɰɟɧɬɪɵ�ɜ�ɫɬɟɤɥɚɯ�ɫɨɡɞɚɸɬɫɹ�ɩɪɢ�ɪɟɧɬɝɟɧɨɜɫɤɨɦ�ɥɢɛɨ�ɝɚɦɦɚ�ɨɛɥɭɱɟɧɢɢ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɫɱɢɬɚɬɶ�� ɱɬɨ� ɤɚɬɢɨɧɵ� )H�� ɫɨɡɞɚɸɬ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɬɟɬɪɚɷɞɪɢɱɟɫɤɢɟ
ɤɨɦɩɥɟɤɫɵ�>)H��Ɉ�@

± 1D�� ɩɟɪɟɜɨɞɹ�ɤɚɬɢɨɧɵ�ȼ�� ɢɡ�ɱɟɬɵɪɟɯ� ɜ�ɬɪɟɯɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ��ɉɪɢ�
ɷɬɨɦ�ɤɚɬɢɨɧɵ�ɠɟɥɟɡɚ�ɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɫɬɪɭɤɬɭɪɧɵɟ�ɫɨɫɬɚɜɥɹɸɳɢɟ��ɡɚɪɹɠɟɧɧɵɟ�ɬɟɬɪɚɷɞɪɵ�>)H��Ɉ�@�ɧɟ�
ɦɨɝɭɬ� ɫɨɫɟɞɫɬɜɨɜɚɬɶ�� ɩɨɷɬɨɦɭ� ɢɡɨɦɨɪɮɧɨ� ɡɚɦɟɳɚɸɬ� ɬɟɬɪɚɷɞɪɵ� >6LɈ�@� ɢ� ɩɪɨɱɧɨ� ɡɚɤɪɟɩɥɹɸɬɫɹ� ɜ�
ɫɦɟɲɚɧɧɨɦ�ɤɚɪɤɚɫɟ�� ɚ� ɤɚɬɢɨɧɵ�)H�� ɥɨɤɚɥɢɡɭɸɬɫɹ� ɜɨɡɥɟ� ɛɨɪɨɤɢɫɥɨɪɨɞɧɵɯ� ɬɪɟɭɝɨɥɶɧɢɤɨɜ�ɛɨɪɚɬɧɨɣ�
ɫɨɫɬɚɜɥɹɸɳɟɣ�� ɡɚɦɟɞɥɹɸɬ�ɟɟ�ɪɚɫɬɜɨɪɟɧɢɟ�ɢ�ɩɨɜɵɲɚɸɬ�ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ�ɧɚɬɪɢɟɜɨɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ�
ɫɬɟɤɥɚ�ɜɫɥɟɞɫɬɜɢɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɩɪɨɱɧɵɯ�ɫɜɹɡɟɣ�ɫ�ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɦɢ�ɬɟɬɪɚɷɞɪɚɦɢ�

ȼɢɹɜɥɟɧɨ�ɧɟɨɞɧɨɡɧɚɱɧɢɣ�ɜɩɥɢɜ�ɡɚɪɹɞɭ�ɤɚɬɿɨɧɭ�ɧɚ�ɝɥɢɛɢɧɭ�ɟɮɟɤɬɢɜɧɨʀ�ɞɢɮɭɡɿɣɧɨʀ�ɡɨɧɢ�ɿ�ɣɨɝɨ�ɞɢɮɭɡɿɣɧɭ�
ɪɭɯɥɢɜɿɫɬɶ�� ȿɮɟɤɬɢɜɧɿ� ɤɨɟɮɿɰɿɽɧɬɢ� ɞɢɮɭɡɿʀ� ɤɚɬɿɨɧɿɜ�� ɹɤ� ɿ� ɲɢɪɢɧɚ� ɞɢɮɭɡɿɣɧɨʀ� ɡɨɧɢ�� ɡɦɟɧɲɭɸɬɶɫɹ� ɜ� ɦɿɪɭ�
ɡɪɨɫɬɚɧɧɹ� ɡɚɪɹɞɭ� ɤɚɬɿɨɧɭ� ɜɿɞ� �� ɞɨ� �� �'1D

�! '%D
��! ')H

��! '7L
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.H\ ZRUGV��JODVV��HIIHFWLYH GLIIXVLRQ FRHIILFLHQW��FDWLRQLF�FKDUJH��ZLGWK RI�GLIIXVLRQ ]RQH�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱥɩɩɟɧ�Ⱥ�Ⱥ��ɏɢɦɢɹ�ɫɬɟɤɥɚ��± Ʌ���ɏɢɦɢɹ��������± ����ɫ�
�� ɉɥɸɫɧɢɧɚ�ɂ�ɂ��ɂɧɮɪɚɤɪɚɫɧɵɟ�ɫɩɟɤɬɪɵ�ɫɢɥɢɤɚɬɨɜ��± Ɇ���ɂɡɞ�ɜɨ�ɆȽɍ��������± ����ɫ�
�� ɂɧɮɪɚɤɪɚɫɧɵɟ�ɫɩɟɤɬɪɵ�ɳɟɥɨɱɧɵɯ�ɫɢɥɢɤɚɬɨɜ���Ⱥ�Ƚ��ȼɥɚɫɨɜ��Ⱥ�Ɏ��ɉɨɡɭɛɟɧɤɨɜ��ɇ�Ⱥ��ɋɚɜɱɟɧɤɨ�

ɢ�ɞɪ��± Ʌ���ɏɢɦɢɹ��������± ����ɫ�
�� ȼɥɚɫɨɜɚ� ȿ�ȼ��� ȼɚɥɹɲɤɨ�Ɇ�Ƚ�� ɂɧɮɪɚɤɪɚɫɧɵɟ� ɫɩɟɤɬɪɵ� ɩɨɝɥɨɳɟɧɢɹ� ɜɨɞɧɵɯ� ɛɨɪɚɬɨɜ� ��� ɀɭɪɧ��

ɧɟɨɪɝɚɧ��ɯɢɦɢɢ��± ������± ����ʋ����± ɋ������±�����
�� ɑɟɯɨɜɫɤɢɣ� ȼ�Ƚ�� ɂɧɬɟɪɩɪɟɬɚɰɢɹ� ɂɄ� ɫɩɟɤɬɪɨɜ� ɳɟɥɨɱɧɨɛɨɪɚɬɧɵɯ� ɫɬɟɤɨɥ� ��� Ɏɢɡɢɤɚ� ɢ� ɯɢɦɢɹ�

ɫɬɟɤɥɚ��± ������± ����ʋ����± ɋ����±���
�� Ɇɢɬɪɨɮɚɧɨɜ� Ʉ�ɉ��� ɋɢɞɨɪɨɜ Ɍ�Ⱥ�� ɋɩɟɤɬɪɵ� əȽɊ� ɢ� ɫɬɪɭɤɬɭɪɚ� ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɯ� ɫɬɟɤɨɥ� ���

ɋɬɟɤɥɨɨɛɪɚɡɧɨɟ�ɫɨɫɬɨɹɧɢɟ� ɬɪ��ɩɹɬɨɝɨ�ɜɫɟɫɨɸɡ� ɫɨɜɟɳ�± Ʌ���ɇɚɭɤɚ��������± ɋ�����±����
�� &DVWQHU 7���1HZHOO &�6�� +ROWRQ�:�&���6OLFKWHU�&�3��1RWH�RQ��WKH�SDUDPDJQHWLF�UHVRQDQFH�RI�LURQ�LQ�

JODVV����-��&KHP��3K\V��± ������± ��� 1 �� ± 3�����±����
�� ɘɞɢɧ�Ⱦ�Ɇ���Ʉɚɪɚɩɟɬɹɧ�Ƚ�Ɉ���ɉɟɬɪɨɜɫɤɢɣ�Ƚ�Ɍ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɫɬɪɭɤɬɭɪɵ�ɫɬɟɤɨɥ�ɦɟɬɨɞɨɦ�ɗɉɊ�

ɫɩɟɤɬɪɨɫɤɨɩɢɢ� ���ɋɬɟɤɥɨɨɛɪɚɡɧɨɟ�ɫɨɫɬɨɹɧɢɟ� ɬɪ��ɱɟɬɜɟɪɬɨɝɨ�ɜɫɟɫɨɸɡ� ɫɨɜɟɳ�± Ɇ��Ʌ���ɇɚɭɤɚ��
������± ɋ�����±����
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