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Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɭɞɸɤɨɜ� ɘ� ȿ��� ȼɥɚɫɸɤ ȼ� ɂ�� ɋɩɢɪɢɧ� ȼ� ɂ�� Ⱥɥɦɚɡɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ� ɞɥɹ� ɛɭɪɟɧɢɹ�

ɧɚɩɪɚɜɥɟɧɧɵɯ�ɢ�ɦɧɨɝɨɫɬɜɨɥɶɧɵɯ�ɫɤɜɚɠɢɧ� ± Ɍɭɥɚ��©Ƚɪɢɮ�ɢ�Ʉɨª������ ± ��� ɫ�
�� ȼɥɚɫɸɤ�ȼ� ɂ���Ȼɭɞɸɤɨɜ�ɘ� ȿ���ɋɩɢɪɢɧ�ȼ� ɂ��Ɍɟɯɧɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ�ɢ� ɬɟɯɧɨɥɨɝɢɢ�ɞɥɹ�

ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ��± Ɍɭɥɚ��©Ƚɪɢɮ�ɢ�Ʉª������ ± ��� ɫ�
�� Ƚɨɪɲɤɨɜ�Ʌ� Ʉ���Ƚɨɪɟɥɢɤɨɜ ȼ� Ƚ� Ɍɟɦɩɟɪɚɬɭɪɧɵɟ�ɪɟɠɢɦɵ�ɚɥɦɚɡɧɨɝɨ�ɛɭɪɟɧɢɹ� ±Ɇ��ɇɟɞɪɚ��

����� ± ����ɫ�
ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��ɞ�ɪ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��Ⱥ� Ⱥ��Ȼɨɪɢɫɟɜɢɱ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɜɵɫɲɟɟ�ɭɱɟɛɧɨɟ�ɡɚɜɟɞɟɧɢɟ ©�ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª��ɝ��
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

Ɉ�ȼɁȺɂɆɈȾȿɃɋɌȼɂɂ�ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓȿȽɈ�ɂɋɌɊɍɆȿɇɌȺ�ɋ�ȽɈɊɇɈɃ�
ɉɈɊɈȾɈɃ�ɁȺȻɈə�ɋɄȼȺɀɂɇɕ�ɉɊɂ�ȻɍɊȿɇɂɂ�ɋ�ɉɈɋɌɈəɇɇɈɃ�ɂ�

ɂɆɉɍɅɖɋɇɈɃ�ɑȺɋɌɈɌɈɃ�ȼɊȺɓȿɇɂə

ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɨɬɪɟɧ�ɯɚɪɚɤɬɟɪ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɫ�ɝɨɪɧɨɣ�
ɩɨɪɨɞɨɣ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫ� ɪɚɡɧɵɦɢ� ɪɟɠɢɦɚɦɢ� ɜɪɚɳɟɧɢɹ� ± ɫ� ɩɨɫɬɨɹɧɧɨɣ� ɱɚɫɬɨɬɨɣ�
ɜɪɚɳɟɧɢɹ�ɢ�ɫ�ɢɦɩɭɥɶɫɧɨɣ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɢɧɫɬɪɭɦɟɧɬ��ɜɪɚɳɟɧɢɟ��ɱɚɫɬɨɬɚ��ɝɨɪɧɚɹ�ɩɨɪɨɞɚ��ɜɧɟɞɪɟɧɢɟ�

ɉɪɢ�ɫɨɜɦɟɫɬɧɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�ɩɚɪɚɦɟɬɪɨɜ�ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ�ɞɥɹ�ɞɚɧɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢ� ɫɜɨɣɫɬɜ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɮɨɪɦɢɪɭɟɬɫɹ� ɬɚɤɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɨɰɟɫɫɚ�
ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ�� ɤɨɬɨɪɵɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɜɧɟɞɪɟɧɢɟ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�
ɷɥɟɦɟɧɬɨɜ�

� ɬɨɥɳɢɧɚ�ɫɬɪɭɠɤɢ�
� ɝɥɭɛɢɧɚ�ɜɧɟɞɪɟɧɢɹ�ɪɟɡɰɚ�
� ɩɪɨɯɨɞɤɚ�ɧɚ�ɨɞɢɧ ɪɟɡɟɰ�ɧɚ���ɨɛɨɪɨɬ�
ɗɬɨ� ɫɩɪɚɜɟɞɥɢɜɨ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ�� ɤɨɝɞɚ� ɦɨɠɧɨ�

ɜɵɞɟɥɢɬɶ� ɝɥɭɛɢɧɭ� ɜɧɟɞɪɟɧɢɹ� ɟɞɢɧɢɱɧɨɝɨ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ�� ɬ�ɟ�ɞɥɹ� ɛɭɪɟɧɢɹ�
ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ�ɢ�ɥɨɩɚɫɬɧɵɦɢ�ɞɨɥɨɬɚɦɢ�

ȼ� ɫɥɭɱɚɟ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɜɵɞɟɥɢɬɶ� ɬɚɤɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɢɥɢ�� ɧɚɩɪɢɦɟɪ�� ɩɪɢ� ɛɭɪɟɧɢɢ�
ɚɥɦɚɡɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ��ɚɥɦɚɡɧɵɦɢ�ɢ�ɲɚɪɨɲɟɱɧɵɦɢ�ɞɨɥɨɬɚɦɢ�ɩɪɢɦɟɧɹɸɬ�ɬɚɤɨɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɩɪɨɰɟɫɫɚ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɨɣ�ɩɨɪɨɞɵ��ɤɨɬɨɪɵɣ�ɧɚɡɵɜɚɸɬ�ɩɪɨɯɨɞɤɚ�ɡɚ�ɨɛɨɪɨɬ�

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɫɬɚɬɶɢ� ɹɜɥɹɟɬɫɹ� ɪɚɫɫɦɨɬɪɟɧɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɫ� ɝɨɪɧɨɣ� ɩɨɪɨɞɨɣ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫ�
ɩɨɫɬɨɹɧɧɨɣ�ɢ�ɢɦɩɭɥɶɫɧɨɣ�ɱɚɫɬɨɬɨɣ�ɜɪɚɳɟɧɢɹ��



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

ɋ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ� ɩɨɡɢɰɢɣ� ɞɥɹ� ɩɟɪɜɨɝɨ� ɫɥɭɱɚɹ� ɛɭɪɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɤɨɪɨɫɬɶ� 9
ɡɚɩɢɲɟɬɫɹ�ɤɚɤ�

9  NQK� ���
ɝɞɟ� ɤ ± ɤɨɥɢɱɟɫɬɜɨ� ɪɟɡɰɨɜ� �ɞɥɹ� ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ� ɤɨɪɨɧɤɢ�� ɢɥɢ� ɤɨɥɢɱɟɫɬɜɨ� ɥɨɩɚɫɬɟɣ� �� ɞɥɹ�
ɥɨɩɚɫɬɧɨɝɨ� ɞɨɥɨɬɚ��� Q ± ɱɚɫɬɨɬɚ� ɜɪɚɳɟɧɢɹ� K ± ɩɪɨɯɨɞɤɚ� ɧɚ� �� ɪɟɡɟɰ� ɧɚ� �� ɨɛɨɪɨɬ� �ɞɥɹ�
ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɤɨɪɨɧɨɤ��ɢɥɢ�ɩɪɨɯɨɞɤɚ�ɧɚ���ɥɨɩɚɫɬɶ�ɧɚ���ɨɛɨɪɨɬ��ɞɥɹ�ɥɨɩɚɫɬɧɵɯ�ɞɨɥɨɬ��

Ⱦɥɹ ɜɬɨɪɨɝɨ�ɫɥɭɱɚɹ�
9 �QKɨɛ� ���

ɝɞɟ�Kɨɛ ± ɩɪɨɯɨɞɤɚ�ɧɚ�ɨɛɨɪɨɬ�ɞɨɥɨɬɚ�
ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɫ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɩɨɡɢɰɢɣ� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɫɤɨɪɨɫɬɶ� ɛɭɪɟɧɢɹ� ɤɚɤ� ɞɥɹ�

ɩɟɪɜɨɝɨ��ɬɚɤ�ɢ�ɞɥɹ�ɜɬɨɪɨɝɨ�ɫɥɭɱɚɹ�ɡɚɩɢɲɟɬɫɹ�ɤɚɤ

ܸ ൌ
ே

஺ௌ
� ���

ɝɞɟ�1 ± ɡɚɛɨɣɧɚɹ�ɦɨɳɧɨɫɬɶ� Ⱥ ± ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɩɪɨɰɟɫɫɚ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɨɣ�ɩɨɪɨɞɵ�ɩɪɢ�
ɛɭɪɟɧɢɢ� 6 ± ɩɥɨɳɚɞɶ�ɡɚɛɨɹ��

ɉɪɢɪɚɜɧɹɜ�ɩɪɚɜɵɟ�ɱɚɫɬɢ�ɭɪɚɜɧɟɧɢɣ�����ɢ������ɩɨɥɭɱɢɦ�

݄݇݊ ൌ
ே

஺ௌ
�

ɨɬɤɭɞɚ

݄ ൌ
ே

௞௡஺ௌ
� ���

ɉɪɢɪɚɜɧɹɜ�ɩɪɚɜɵɟ�ɱɚɫɬɢ�ɭɪɚɜɧɟɧɢɣ�����ɢ������ɩɨɥɭɱɢɦ

ɨɛQK ൌ
୒

୅ୗ
ɨɬɤɭɞɚ

Q$6

1
K  ɨɛ � ���

ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ� ɡɚɛɨɣɧɚɹ�ɦɨɳɧɨɫɬɶ�
� ɞɥɹ�ɤɨɥɨɧɤɨɜɨɝɨ�ɛɭɪɟɧɢɹ�

1 �NFɛ)Q'ɫɪ� ���
� ɞɥɹ�ɛɟɫɤɟɪɧɨɜɨɝɨ�ɛɭɪɟɧɢɹ��

1  �Nɫɛ)Q'� ���
ɝɞɟ� Nɫɛ ± ɤɨɷɮɮɢɰɢɟɧɬ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɬɢɩɚ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�ɢ�ɪɚɡɦɟɪɧɨɫɬɟɣ�ɜɟɥɢɱɢɧ��ɜɯɨɞɹɳɢɯ�ɜ�ɮɨɪɦɭɥɵ�����ɢ����� ) ±ɨɫɟɜɚɹ�ɧɚɝɪɭɡɤɚ� 'ɫɪ

± ɫɪɟɞɧɢɣ�ɞɢɚɦɟɬɪ�ɤɨɪɨɧɤɢ�ɩɪɢ�ɤɨɥɨɧɤɨɜɨɦ�ɛɭɪɟɧɢɢ��' ± ɞɢɚɦɟɬɪ�ɞɨɥɨɬɚ�ɩɪɢ�ɛɟɫɤɟɪɧɨɜɨɦ�
ɛɭɪɟɧɢɢ�

ɉɨɞɫɬɚɜɢɜ�ɜɵɪɚɠɟɧɢɹ�����ɢ�����ɜ�����ɢ������ɩɨɫɥɟ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɩɨɥɭɱɢɦ

.$6

)'N
K ɫɪɫɛ � ���

$6

)'N
K ɫɛ
ɨɛ  � ���

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜɵɪɚɠɟɧɢɹ�����ɢ������ɜ�ɨɬɥɢɱɢɟ�ɨɬ�����ɢ������ɧɟ�ɞɚɸɬ�ɡɚɜɢɫɢɦɨɫɬɢ� K ɢ�

viK ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ� Q ɜ� ɹɜɧɨɦ� ɜɢɞɟ�� ɗɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɬɟɦ�� ɱɬɨ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɩɪɨɰɟɫɫɚ�

ɪɚɡɪɭɲɟɧɢɹ�Ⱥ ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɡɚɜɢɫɢɬ�ɨɬ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ��
ȼ� ɬɚɛɥ� �� ɩɪɢɜɟɞɟɧɵ� ɡɧɚɱɟɧɢɹ� ɷɧɟɪɝɨɟɦɤɨɫɬɢ� ɩɪɢ� ɤɨɥɨɧɤɨɜɨɦ� ɛɭɪɟɧɢɢ�

ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ�ɩɨ�ɞɚɧɧɵɦ�ɪɚɛɨɬɵ�>�@�



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

��

Ɍɚɛɥɢɰɚ��� Ɂɧɚɱɟɧɢɹ ɷɧɟɪɝɨɟɦɤɨɫɬɢ

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ�Q� ɦɢɧ�� ɍɫɢɥɢɟ�ɩɨɞɚɱɢ )��ɞɚɇ ɗɧɟɪɝɨɟɦɤɨɫɬɶ�Ⱥ� ɞɚ+ɦ�ɫɦ�

�� ���� ����
�� ���� ����
�� ���� ����
��� ���� ����
��� ���� ����
��� ���� ����
��� ���� ����
��� ���� ����
��� ���� ����

Ⱦɚɧɧɵɟ� ɬɚɛɥ� �� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ�
ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɜɨɡɪɚɫɬɚɟɬ�� Ɋɨɫɬ� ɷɧɟɪɝɨɟɦɤɨɫɬɢ� ɩɪɨɢɫɯɨɞɢɬ� ɩɪɢ� ɪɚɡɧɵɯ� ɡɧɚɱɟɧɢɹɯ� ɨɫɟɜɨɣ�
ɧɚɝɪɭɡɤɢ�

Ɍɨɝɞɚ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɚɧɟɟ�ɩɨɥɭɱɟɧɧɵɦɢ�ɮɨɪɦɭɥɚɦɢ�����ɢ������ɤɨɬɨɪɵɟ�ɭɫɬɚɧɨɜɢɥɢ�
ɨɛɪɚɬɧɨɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ� K ɢ ɨɛK ɨɬ�ɷɧɟɪɝɨɟɦɤɨɫɬɢ��ɫ�ɪɨɫɬɨɦ�ɷɧɟɪɝɨɟɦɤɨɫɬɢ�

ɩɪɨɯɨɞɤɚ�ɧɚ���ɪɟɡɟɰ�ɧɚ���ɨɛɨɪɨɬ�ɢ�ɩɪɨɯɨɞɤɚ�ɧɚ�ɨɛɨɪɨɬ�ɛɭɞɭɬ�ɭɦɟɧɶɲɚɬɶɫɹ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��
ɚɧɚɥɨɝɢɱɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɛɭɞɟɬ� ɢ� ɞɥɹ� K ɢ� ɨɛK ɨɬ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ�� ɬ�ɟ� ɫ� ɪɨɫɬɨɦ� ɱɚɫɬɨɬɵ�

ɜɪɚɳɟɧɢɹ�ɩɪɨɯɨɞɤɚ�ɧɚ���ɪɟɡɟɰ�ɧɚ���ɨɛɨɪɨɬ�ɢ�ɩɪɨɯɨɞɤɚ�ɧɚ�ɨɛɨɪɨɬ�ɭɦɟɧɲɚɸɬɶɫɹ�
ɉɪɨɢɥɥɸɫɬɪɢɪɭɟɦ�ɡɚɜɢɫɢɦɨɫɬɶ� K ɨɬ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�Q ɢ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ ) ɩɪɢ�

ɛɭɪɟɧɢɢ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ��ɬɚɛɥ� ���>�@

Ɍɚɛɥɢɰɚ��� Ɂɧɚɱɟɧɢɹ�K ɢ�9 ɩɪɢ�ɛɭɪɟɧɢɢ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ�ɤɨɪɨɧɤɚɦɢ�

ɑɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ
Q� ɦɢɧ��

ɉɪɨɯɨɞɤɚ�ɧɚ�ɨɞɢɧ
ɪɟɡɟɰ�ɢ�ɨɞɢɧ�ɨɛɨɪɨɬ��K�ɦɦ

Ɇɟɯɚɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�
ɛɭɪɟɧɢɹ 9��ɫɦ�ɦɢɧ

)��ɞɚɇ )��ɞɚɇ

���� ���� ���� ���� ���� ����

�� ���� ���� ���� ��� ���� ����

��� ���� ���� ���� ���� ���� ����
��� ���� ���� ���� ���� ���� ����

Ⱦɚɧɧɵɟ�ɬɚɛɥ� ��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ��ɱɬɨ�ɡɧɚɱɟɧɢɹ K ɪɚɫɬɭɬ��ɤɚɤ�ɩɪɢ�ɪɨɫɬɟ�)��ɬɚɤ�ɢ�ɩɪɢ�
ɭɦɟɧɶɲɟɧɢɢ�Q��ɂɡɦɟɧɟɧɢɟ�9 ɧɨɫɢɬ�ɞɪɭɝɨɣ�ɯɚɪɚɤɬɟɪ��Ɇɟɯɚɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�ɛɭɪɟɧɢɹ�ɪɚɫɬɟɬ��
ɤɚɤ�ɩɪɢ�ɪɨɫɬɟ�)��ɬɚɤ�ɢ�ɩɪɢ�ɪɨɫɬɟ�Q� ɧɟɫɦɨɬɪɹ ɧɚ�ɭɦɟɧɶɲɟɧɢɹ K ɩɪɢ�ɪɨɫɬɟ�Q��ɗɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ
ɬɟɦ�� ɱɬɨ� ɬɟɦɩ� � ɪɨɫɬɚ�Q ɛɨɥɶɲɢɟ� ɬɟɦɩɚ� ɫɧɢɠɟɧɢɹ�K��Ɍɚɤ�ɧɚɩɪɢɦɟɪ�ɞɥɹ�)  ����� ɞɚɇ�ɪɨɫɬ�
ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɫ����ɦɢɧ���ɞɨ�����ɦɢɧ�����ɬ��ɟ�ɜ������ɪɚɡɚ��ɩɪɢɜɨɞɢɬ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɩɪɨɯɨɞɤɢ�
ɧɚ���ɪɟɡɟɰ�ɧɚ���ɨɛɨɪɨɬ�ɫ����� ɦɦ�ɞɨ����� ɦɦ��ɬ� ɟ�ɜ������ɪɚɡɚ� ɢ�ɤ�ɪɨɫɬɭ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�
ɛɭɪɟɧɢɹ ɫ�����ɫɦ�ɦɢɧ�ɞɨ������ɫɦ�ɦɢɧ��ɬ� ɟ�ɜ������ɪɚɡɚ��

Ɋɟɡɭɥɶɬɚɬɵ� ɬɚɤɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɯɚɪɚɤɬɟɪɧɵ�
ɞɥɹ�ɫɬɚɰɢɨɧɚɪɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɛɭɪɟɧɢɹ��ɩɪɢ�ɤɨɬɨɪɨɣ�ɩɚɪɚɦɟɬɪɵ�ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɢ�ɱɚɫɬɨɬɚ�ɜɪɚɳɟɧɢɹ��ɩɨɫɬɨɹɧɧɵ�ɜɨ�ɜɪɟɦɟɧɢ�

ɉɨɜɵɫɢɬɶ� ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɛɭɪɟɧɢɹ� ɦɨɠɧɨ�� ɩɟɪɟɣɞɹ� ɨɬ�
ɫɬɚɰɢɨɧɚɪɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɤ� ɢɦɩɭɥɶɫɧɨɣ�� ɤɨɝɞɚ� ɩɚɪɚɦɟɬɪɵ� ɪɟɠɢɦɚ� ɛɭɪɟɧɢɹ�
ɩɟɪɟɦɟɧɧɵ� ɜɨ� ɜɪɟɦɟɧɢ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɢɡɦɟɧɹɟɬɫɹ� ɯɚɪɚɤɬɟɪ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɫ�ɝɨɪɧɨɣ�ɩɨɪɨɞɨɣ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ��



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

Ɋɚɫɫɦɨɬɪɢɦ�ɢɦɩɭɥɶɫɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ�ɛɭɪɟɧɢɹ�ɫ�ɢɦɩɭɥɶɫɧɨɣ�ɱɚɫɬɨɬɨɣ�ɜɪɚɳɟɧɢɹ��ɇɚ�
ɩɪɚɤɬɢɤɟ� ɜɨɡɦɨɠɧɚ� ɪɟɚɥɢɡɚɰɢɹ� ɢɦɩɭɥɶɫɧɨɝɨ� ɜɪɚɳɟɧɢɹ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɨ� ɧɟɫɤɨɥɶɤɢɦ�
ɪɟɠɢɦɚɦ��Ɉɞɢɧ�ɢɡ�ɧɢɯ�ɩɭɥɶɫɢɪɭɸɳɢɣ ɪɟɠɢɦ�ɜɪɚɳɟɧɢɹ�ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫɭɧɤɟ�

Ɋɢɫ� �� ɉɭɥɶɫɢɪɭɸɳɢɣ�ɪɟɠɢɦ�ɢɦɩɭɥɶɫɧɨɝɨ�ɜɪɚɳɟɧɢɹ�ɢɧɫɬɪɭɦɟɧɬɚ�

ɗɬɨɬ�ɪɟɠɢɦ�ɜɪɚɳɟɧɢɹ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟɦ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɬ���ɞɨ�Qɦɚɤɫ�
ɡɚ ɜɪɟɦɹ�Wɧɜ� ɢ�ɩɨɫɥɟɞɭɸɳɢɦ�ɭɦɟɧɶɲɟɧɢɟɦ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɬ�Qɦɚɤɫ� ɞɨ���ɡɚ��ɜɪɟɦɹ�Wɫɜ��ɉɪɢ�
ɷɬɨɦ�ɜɪɟɦɹ�ɰɢɤɥɚ�ɢɡɦɟɧɟɧɢɹ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɪɚɜɧɨ�
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ɝɞɟ�Ɍ ± ɩɟɪɢɨɞ��Wɧɜ ± ɜɪɟɦɹ�ɮɚɡɵ�ɧɚɪɚɫɬɚɧɢɹ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ��Wɫɜ ± ɜɪɟɦɹ�ɮɚɡɵ�ɫɩɚɞɚ�ɱɚɫɬɨɬɵ�
ɜɪɚɳɟɧɢɹ��

ȼɡɢɦɨɞɟɣɫɬɜɢɟ��ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɫ�ɝɨɪɧɨɣ�ɩɨɪɨɞɨɣ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�
ɩɪɢ�ɩɭɥɶɫɢɪɭɸɳɟɦ�ɜɪɚɳɟɧɢɢ�ɛɭɞɟɬ�ɩɪɨɢɫɯɨɞɢɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɩɪɨɰɟɫɫ�
ɛɭɪɟɧɢɹ�ɛɭɞɟɬ��ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ�ɱɟɪɟɞɨɜɚɧɢɟɦ�ɮɚɡ�ɜɪɚɳɟɧɢɹ�ɢɧɫɬɪɭɦɟɧɬɚ�
ɫ�ɜɵɫɨɤɢɦ�ɢ�ɧɟɜɵɫɨɤɢɦ�ɡɧɚɱɟɧɢɟɦ�Q ɞɚɠɟ�ɞɨ�ɧɭɥɹ��ɇɚ�ɮɚɡɟ�ɫɩɚɞɚ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɬ� Qɦɚɯ ɞɨ�
ɧɭɥɹ ɢɧɫɬɪɭɦɟɧɬ� ɛɭɞɟɬ� ɪɚɡɪɭɲɚɬɶ� ɝɨɪɧɭɸ� ɩɨɪɨɞɭ� ɫ� ɜɫɟ� ɛɨɥɟɟ� ɜɨɡɪɚɫɬɚɸɳɢɦ� ɡɧɚɱɟɧɢɦ K��
ɤɨɬɨɪɨɟ�ɞɨɫɬɢɝɧɟɬ�ɡɧɚɱɟɧɢɹ KPD[ɩɪɢ�Q  ���

ɇɚ�ɮɚɡɟ�ɧɚɪɚɫɬɚɧɧɹ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɬ�ɧɭɥɹ�ɞɨ�QPD[ ɢɧɫɬɪɭɦɟɧɬ�ɛɭɞɟɬ�ɩɪɨɞɨɥɠɚɬɶ�
ɪɚɡɪɭɲɚɬɶ� ɝɨɪɧɭɸ� ɩɨɪɨɞɭ� ɫ� ɜɵɫɨɤɢɦ� ɡɧɚɱɟɧɢɟɦ� K��Ⱥ� ɬɚɤ� ɤɚɤ� ɬɟɦɩ� ɪɨɫɬɚ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ�
ɛɨɥɶɲɟ�ɬɟɦɩɚ�ɫɧɢɠɟɧɢɹ�K ɩɪɢ�ɪɨɫɬɟ�Q �ɱɬɨ�ɩɨɤɚɡɚɧɨ�ɞɚɧɧɵɦɢ�ɬɚɛɥ�����ɬɨ�ɷɬɨ�ɫɨɝɥɚɫɧɨ�ɮɨɪɦɭɥɟ�
����ɩɪɢɜɟɞɟɬ�ɤ�ɪɨɫɬɭ�ɦɚɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�

Ⱦɚɥɶɧɟɣɲɢɣ�ɪɨɫɬ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɩɪɢɜɟɞɟɬ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�K��ɧɨ�ɡɚ�ɮɚɡɨɣ�ɪɨɫɬɚ�Q
ɩɨɣɞɟɬ�ɮɚɡɚ�ɭɦɟɧɶɲɟɧɢɹ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ��ɱɬɨ�ɩɪɢɜɟɞɟɬ�ɤ�ɪɨɫɬɭ�K ɢ�9 ɧɚ�ɫɥɟɞɭɸɳɟɣ�ɮɚɡɟ�
ɪɨɫɬɚ�Q��

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɩɨɫɨɛ� ɪɟɚɥɢɡɚɰɢɢ� ɢɦɩɭɥɶɫɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɫ� ɢɦɩɭɥɶɫɧɵɦ�
ɜɪɚɳɟɧɢɟɦ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɪɢɜɟɞɟɬ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɯɚɪɚɤɬɟɪɚ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɫ�ɝɨɪɧɨɣ�ɩɨɪɨɞɨɣ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�� ɧɚ�ɮɚɡɟ�
ɭɦɟɧɶɲɟɧɢɹ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɪɚɫɬɟɬ�ɜɧɟɞɪɟɧɢɟ�ɢɧɫɬɪɭɦɟɧɬɚ��ɬɨɥɳɢɧɚ�ɫɬɪɭɠɤɢ���ɱɬɨ�ɩɪɢɜɟɞɟɬ�
ɤ� ɪɨɫɬɭ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɛɭɪɟɧɢɹ� ɧɚ� ɮɚɡɟ� ɪɨɫɬɚ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ�� ɗɬɨɬ� ɷɮɮɟɤɬ�
ɭɫɢɥɢɜɚɟɬɫɹ�ɟɫɥɢ�ɧɚ�ɮɚɡɟ�ɭɦɟɧɶɲɟɧɢɹ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɧɚ�ɫɬɚɧɟɬ�ɪɚɜɧɨɣ�ɧɭɥɸ��Q  ����

ɉɪɢ� ɛɭɪɟɧɢɢ� ɫ ɢɦɩɭɥɶɫɧɵɦ� ɜɪɚɳɟɧɢɟɦ� ɢɧɫɬɪɭɦɟɧɬ� ɛɭɞɟɬ� ɢɦɟɬɶ� ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɭɸ�
ɱɚɫɬɨɬɭ�ɜɪɚɳɟɧɢɹ�
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ɗɬɚ� ɱɚɫɬɨɬɚ� ɛɭɞɟɬ� ɦɟɧɶɲɟ� ɧɨɦɢɧɚɥɶɧɨɣ� ɱɚɫɬɨɬɵ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɜɪɚɳɟɧɢɢ�� ɤɨɬɨɪɚɹ�
ɪɚɜɧɚ� QPD[ ɩɪɢ� ɢɦɩɭɥɶɫɧɨɦ� ɜɪɚɳɟɧɢɢ�� ɗɬɨ� ɩɪɢɜɟɞɟɬ� ɤ� ɦɟɧɶɲɟɣ� ɬɟɩɥɨɜɨɣ� ɧɚɝɪɭɡɤɟ� ɧɚ�
ɢɧɫɬɪɭɦɟɧɬ� ɩɪɢ� ɢɦɩɭɥɶɫɧɨɦ� ɜɪɚɳɟɧɢɢ�� ɚ� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɢ� ɭɦɟɧɶɲɟɧɢɸ� ɢɡɧɨɫɚ�� ɢ� ɪɨɫɬɭ�
ɩɪɨɯɨɞɤɢ�ɧɚ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�

ɉɨɥɨɠɢɬɟɥɶɧɵɣ� ɨɩɵɬ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ� ɚɥɦɚɡɧɵɦɢ�� ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ� ɤɨɪɨɧɤɚɦɢ��
ɲɚɪɨɲɟɱɧɵɦɢ� ɞɨɥɨɬɚɦɢ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɡɚɛɨɣɧɵɯ�
ɦɟɯɚɧɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ�� ɚ� ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɭɪɟɧɢɹ� ±



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

��

ɫɜɟɪɥɟɧɢɹ ɪɚɡɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɫ ɩɪɢɦɟɧɟɧɢɟɦ� ɢɦɩɭɥɶɫɧɨɪɟɝɭɥɢɪɭɟɦɨɝɨ� ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ�
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ ɪɚɛɨɬɚɯ�>�� �@�

ȼɵɜɨɞɵ�
ɉɪɢ�ɛɭɪɟɧɢɢ�ɫ�ɩɨɫɬɨɹɧɧɨɣ�ɱɚɫɬɨɬɨɣ�ɜɪɚɳɟɧɢɹ�ɢɧɫɬɪɭɦɟɧɬ�ɢɦɟɟɬ�ɩɨɫɬɨɹɧɧɨɟ�ɡɧɚɱɟɧɢɟ�

ɜɧɟɞɪɟɧɢɹ�ɟɝɨ�ɜ�ɝɨɪɧɭɸ�ɩɨɪɨɞɭ��ɋ�ɭɦɟɧɶɲɟɧɢɟɦ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɜɧɟɞɪɟɧɢɟ�ɜɨɡɪɚɫɬɚɟɬ��ɚ�
ɫ� ɪɨɫɬɨɦ� ɭɦɟɧɶɲɚɟɬɫɹ�� Ɉɞɧɚɤɨ� ɩɪɢ� ɷɬɨɦ� ɪɨɫɬ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɨɫɬɭ�
ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ��ɬ�ɤ��ɬɟɦɩ�ɪɨɫɬɚ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɩɟɪɟɠɚɟɬ�ɬɟɦɩ�ɩɚɞɟɧɢɹ�
ɝɥɭɛɢɧɵ�ɜɧɟɞɪɟɧɢɹ�

ɉɪɢ�ɢɦɩɭɥɶɫɧɨɦ�ɜɪɚɳɟɧɢɢ�ɢɧɫɬɪɭɦɟɧɬ�ɩɨɫɬɨɹɧɧɨ�ɢɡɦɟɧɹɟɬ�ɝɥɭɛɢɧɭ�ɜɧɟɞɪɟɧɢɹ�ɜ�ɩɨɪɨɞɭ�
ɡɚɛɨɹ��ɇɚ�ɮɚɡɟ�ɫɩɚɞɚ�ɱɚɫɬɨɬɵ�ɜɪɚɳɟɧɢɹ�ɨɬɦɟɱɚɟɬɫɹ�ɪɨɫɬ�ɝɥɭɛɢɧɵ�ɜɧɟɞɪɟɧɢɹ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�
ɪɨɫɬɭ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɛɭɪɟɧɢɹ� ɧɚ� ɮɚɡɟ� ɪɨɫɬɚ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ�� ɋɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ�
ɱɚɫɬɨɬɚ�ɩɪɢ�ɢɦɩɭɥɶɫɧɨɦ�ɜɪɚɳɟɧɢɢ�ɦɟɧɶɲɟ�ɧɨɦɢɧɚɥɶɧɨɣ���ɱɚɫɬɨɬɵ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɦ�ɜɪɚɳɟɧɢɢ��
ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɢ�ɤ�ɪɨɫɬɭ�ɩɪɨɯɨɞɤɢ�ɧɚ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢɧɫɬɪɭɦɟɧɬ�

ɍ� ɫɬɚɬɬɿ� ɪɨɡɝɥɹɧɭɬɢɣ� ɯɚɪɚɤɬɟɪ� ɜɡɚɽɦɨɞɿʀ� ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ� ɡ� ɝɿɪɫɶɤɨɸ�
ɩɨɪɨɞɨɸ�ɡɚɛɨɸ�ɫɜɟɪɞɥɨɜɢɧɢ�ɩɪɢ�ɛɭɪɿɧɧɿ�ɡ�ɪɿɡɧɢɦɢ�ɪɟɠɢɦɚɦɢ�ɨɛɟɪɬɚɧɧɹ�± ɡ�ɩɨɫɬɿɣɧɨɸ�ɱɚɫɬɨɬɨɸ�
ɨɛɟɪɬɚɧɧɹ�ɬɚ�ɡ�ɿɦɩɭɥɶɫɧɨɸ��

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɿɧɫɬɪɭɦɟɧɬ��ɨɛɟɪɬɚɧɧɹ��ɱɚɫɬɨɬɚ��ɝɿɪɫɶɤɚ�ɩɨɪɨɞɚ��ɡɚɝɥɢɛɥɟɧɧɹ�

,17(5$&7,21�2)�7+(�,67580(17�:,7+�7+(�52&.�%27720�2)�7+(�:(//�:+(1�
'5,//,1*�:,7+�&217,18286�$1'�38/6('�)5(48(1&<�2)�527$7,21
,Q�WKH�DUWLFOH�FKDUDFWHU�RI�FR�RSHUDWLRQ�RI�SRURGRUD]UXVKD\XVFKHJR�LQVWUXPHQW�LV�FRQVLGHUHG�ZLWK�

WKH�PRXQWDLQ�EUHHG�RI�EDFNZDOO�RI�PLQLQJ�KROH�DW�WKH�ERULQJ�GULOOLQJ�ZLWK�WKH�GLIIHUHQW�PRGHV�RI�URWDWLRQ�±
ZLWK�SHUPDQHQW�IUHTXHQF\�RI�URWDWLRQ�DQG�ZLWK�LPSXOVLYH�

.H\ ZRUGV� LQVWUXPHQW� URWDWLRQ��IUHTXHQF\�URFN��LQWURGXFWLRQ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʉɨɠɟɜɧɢɤɨɜ� Ⱥ� Ⱥ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɩɪɢ�

ɤɨɥɨɧɤɨɜɨɦ� ɛɭɪɟɧɢɢ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ� ɤɨɪɨɧɤɚɦɢ� ɞɢɫɫ�� «� ɤɚɧɞ ɬɟɯɧ�� ɧɚɭɤ�� ±
Ⱦɧɟɩɪɨɩɟɬɪɨɫɤ����������� ɫ�

�� Ʉɨɠɟɜɧɢɤɨɜ� Ⱥ� Ⱥ� Ƚɨɲɨɜɫɤɢɣ� ɋ� ȼ��� Ɇɚɪɬɵɧɟɧɤɨ� ɂ� ɂ� ɂɦɩɭɥɶɫɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�
ɛɭɪɟɧɢɹ�ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ�ɫɤɜɚɠɢɧ� ± Ʉ���ɍɤɪȽȽɊɂ��������± ��� F�

�� Ʉɨɠɟɜɧɢɤɨɜ Ⱥ� Ɉ���ɏɢɥɨɜ ȼ� ɋ�� Ȼɨɪɢɫɟɜɢɱ�Ɉ� Ⱥ���Ȼɟɥɶɱɢɬɫɶɤɢɣ Ɉ� ɇ� ɉɟɪɫɩɟɤɬɢɜɢ�
ɪɨɡɜɢɬɤɭ� ɛɭɪɿɧɧɹ� ɡ� ɿɦɩɭɥɶɫɧɢɦ� ɨɛɟɪɬɚɧɧɹɦ� ɿɧɫɬɪɭɦɟɧɬɭ�� ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� � ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ�
ɩɪɢɦɟɧɟɧɢɹ�� ɋɛɨɪɧɢɤ� ɧɚɭɱɧɵɯ� ɬɪɭɞɨɜ� ɬɪɭɞɨɜ� ± ȼɵɩ���� ± Ʉɢɟɜ�� ɂɋɆ� ɢɦ��
ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ������� ± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


