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

���

ɍȾɄ��������

Ⱥ� ɇ� Ⱦɚɜɢɞɟɧɤɨ��Ⱥ� Ⱥ� ɂɝɧɚɬɨɜ

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ȼɍɁ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɝɨɪɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬª� ɝ� Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ɂɋɋɅȿȾɈȼȺɇɂȿ�ȾɂɇȺɆɂɄɂ�ɄȿɊɇȺ�ɉɊɂ�ɐɂɊɄɍɅəɐɂɂ�ȼəɁɄɈ�
ɉɅȺɋɌɂɑɇɈɃ�ɀɂȾɄɈɋɌɂ ɉɊɂ�ȿȽɈ�ȽɂȾɊɈɌɊȺɇɋɉɈɊɌȿ

ɉɪɟɞɫɬɚɜɥɟɧ�ɤɪɚɬɤɢɣ�ɚɧɚɥɢɡ�ɬɟɨɪɢɢ�ɢ ɩɪɚɤɬɢɤɢ�ɛɭɪɟɧɢɹ�ɫ�ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ�ɤɟɪɧɚ��
ɉɨɤɚɡɚɧɵ� ɧɚɩɪɚɜɥɟɧɢɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɢ� ɩɨɫɬɚɜɥɟɧ� ɪɹɞ� ɡɚɞɚɱ��
ɪɟɲɟɧɢɟ�ɤɨɬɨɪɵɯ�ɩɨɡɜɨɥɢɬ�ɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨ�ɩɪɢɦɟɧɹɬɶ�ɭɤɚɡɚɧɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ��ɂɡɭɱɟɧɵ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɤɟɪɧɚ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɞɜɨɣɧɚɹ� ɤɨɥɨɧɧɚ� ɛɭɪɢɥɶɧɵɯ� ɬɪɭɛ�� ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ��
ɨɬɧɨɫɢɬɟɥɶɧɚɹ�ɫɤɨɪɨɫɬɶ��ɩɟɪɟɩɚɞ�ɞɚɜɥɟɧɢɹ��ɞɢɧɚɦɢɤɚ�ɤɟɪɧɚ�

ȼɜɟɞɟɧɢɟ
ɉɪɨɦɵɜɨɱɧɵɟ� ɠɢɞɤɨɫɬɢ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɫ� ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ� ɤɟɪɧɚ� ɜ� ɨɫɥɨɠɧɟɧɧɵɯ�

ɭɫɥɨɜɢɹɯ� ɞɨɥɠɧɵ� ɨɛɥɚɞɚɬɶ� ɜɵɫɨɤɨɣ� ɧɟɫɭɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɩɪɢ� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɧɟɛɨɥɶɲɨɣ�
ɜɹɡɤɨɫɬɢ�� ɧɢɡɤɢɦ� ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ� ɪɚɫɯɨɞɨɦ� ɢ� ɯɨɪɨɲɢɦɢ� ɤɨɥɶɦɚɬɢɪɭɸɳɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ��
ɤɪɨɦɟ� ɬɨɝɨ�� ɩɨ� ɦɟɪɟ� ɭɫɥɨɠɧɟɧɢɹ� ɝɟɨɥɨɝɨ�ɬɟɯɧɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ�� ɩɨɹɜɥɟɧɢɹ� ɜ� ɪɚɡɪɟɡɟ�
ɧɟɭɫɬɨɣɱɢɜɵɯ� ɩɨɪɨɞ� ɢ� ɭɜɟɥɢɱɟɧɢɹ� ɝɥɭɛɢɧ�� ɜɨɡɧɢɤɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɫɩɟɰɢɚɥɶɧɵɯ� ɠɢɞɤɨɫɬɟɣ� ɤ� ɤɨɬɨɪɵɦ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɨɬɧɨɫɹɬɫɹ� ɝɥɢɧɢɫɬɵɟ� ɪɚɫɬɜɨɪɵ�
�ɧɟɧɶɸɬɨɧɨɜɫɤɢɟ�ɠɢɞɤɨɫɬɢ��

ɏɚɪɚɤɬɟɪ� ɞɜɢɠɟɧɢɹ ɜɹɡɤɨɩɥɚɫɬɢɱɧɵɯ ɠɢɞɤɨɫɬɟɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɧɶɸɬɨɧɨɜɫɤɢɦɢ�
ɢɦɟɟɬ� ɪɹɞ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�� Ȼɥɚɝɨɞɚɪɹ� ɧɚɥɢɱɢɸ� ɫɬɪɭɤɬɭɪɵ�� ɞɜɢɠɟɧɢɟ� ɬɚɤɢɯ�
ɠɢɞɤɨɫɬɟɣ� ɧɚɱɢɧɚɟɬɫɹ� ɬɨɥɶɤɨ� ɬɨɝɞɚ�� ɤɨɝɞɚ� ɜɟɥɢɱɢɧɚ� ɩɪɢɥɨɠɟɧɧɨɝɨ� ɜɧɟɲɧɟɝɨ� ɞɚɜɥɟɧɢɹ�
ɫɬɚɧɨɜɢɬɫɹ�ɛɨɥɶɲɟ�ɧɟɤɨɬɨɪɨɝɨ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɡɧɚɱɟɧɢɹ�>�@�

Ɋɟɠɢɦ� ɞɜɢɠɟɧɢɹ� ɜɹɡɤɨɩɥɚɫɬɢɱɧɵɯ� ɠɢɞɤɨɫɬɟɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɩɪɢɛɥɢɠɟɧɧɨ� ɫ�
ɩɨɦɨɳɶɸ�ɨɛɨɛɳɟɧɧɨɝɨ�ɩɚɪɚɦɟɬɪɚ�Ɋɟɣɧɨɥɶɞɫɚ 5H
Ʉɉ�

ɉɪɢ�ɦɚɥɵɯ�ɫɤɨɪɨɫɬɹɯ�ɞɜɢɠɟɧɢɹ�ɨɱɢɫɬɧɨɝɨ�ɚɝɟɧɬɚ�ɜ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɩɨɞ�ɬɨɪɰɨɦ�ɤɨɪɨɧɤɢ�
ɦɨɠɟɬ�ɭɫɬɚɧɨɜɢɬɶɫɹ�ɥɚɦɢɧɚɪɧɵɣ�ɪɟɠɢɦ�

ɉɪɢ� ɤɪɢɬɢɱɟɫɤɨɦ� ɡɧɚɱɟɧɢɢ� ɩɚɪɚɦɟɬɪɚ� 5H
Ʉɉ ɥɚɦɢɧɚɪɧɵɣ� ɪɟɠɢɦ� ɩɟɪɟɯɨɞɢɬ� ɜ�
ɬɭɪɛɭɥɟɧɬɧɵɣ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɩɪɨɮɢɥɶ�ɫɤɨɪɨɫɬɟɣ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɛɨɥɟɟ�ɛɵɫɬɪɵɦ�ɧɚɪɚɫɬɚɧɢɟɦ
ɫɤɨɪɨɫɬɟɣ�ɭ�ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ��ɚ�ɡɚɬɟɦ�ɢ�ɛɨɥɟɟ�ɪɚɜɧɨɦɟɪɧɵɦ�ɢɯ�ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�

ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɟɬɨɞɢɤɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɫɧɨɜɧɵɯ�
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɤɟɪɧɚ� ɢ� ɲɥɚɦɚ� ɜ� ɰɟɧɬɪɚɥɶɧɨɦ� ɤɚɧɚɥɟ�
ɞɜɨɣɧɨɣ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ ɩɪɢ�ɰɢɪɤɭɥɹɰɢɢ ɜɹɡɤɨɩɥɚɫɬɢɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�

Ɉɫɧɨɜɧɨɣ�ɦɚɬɟɪɢɚɥ
Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɤɟɪɧɚ� �ɨɬɧɨɫɢɬɟɥɶɧɨ�ɠɢɞɤɨɫɬɢ��� ɩɪɢ� ɞɨɩɭɳɟɧɢɢ�� ɱɬɨ� ɤɟɪɧ�

ɧɚɯɨɞɢɬɫɹ�ɜ�ɫɨɫɬɨɹɧɢɢ�ɪɚɜɧɨɜɟɫɢɹ��ɬ�ɟ��ɫɭɦɦɚ�ɜɫɟɯ�ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�ɤɟɪɧ�ɫɢɥ�ɪɚɜɧɚ�ɧɭɥɸ��ɚ
ɞɜɢɠɟɧɢɟ�ɠɢɞɤɨɫɬɢ�ɢ�ɤɟɪɧɚ�ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ >�@�
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ɝɞɟ� Uɤ ɢ� U ± ɩɥɨɬɧɨɫɬɶ� ɤɟɪɧɚ� ɢ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɤɝ�ɦ��� J ± ɭɫɤɨɪɟɧɢɟ�
ɫɜɨɛɨɞɧɨɝɨ�ɩɚɞɟɧɢɹ��ɦ�ɫ���Oɤ ± ɞɥɢɧɚ�ɤɟɪɧɚ��ɦ��)�± ɨɬɧɨɲɟɧɢɟ�ɩɥɨɳɚɞɢ�ɫɟɱɟɧɢɹ�ɩɨɬɨɤɚ�ɜ�ɬɪɭɛɟ�)�
ɤ�ɦɢɞɟɥɟɜɨɣ�ɩɥɨɳɚɞɢ�ɤɟɪɧɚ�)ɦ��&ɯ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɥɨɛɨɜɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɬɟɥɚ��ɡɚɜɢɫɹɳɢɣ�ɨɬ�
ɮɨɪɦɵ�ɬɟɥɚ�ɢ�ɩɚɪɚɦɟɬɪɚ�Ɋɟɣɧɨɥɶɞɫɚ��Ʉ� ± ɤɨɷɮɮɢɰɢɟɧɬ�ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ�ɫɤɨɪɨɫɬɢ�ɩɨɬɨɤɚ�ɩɨ�



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

���

ɟɝɨ� ɫɟɱɟɧɢɸ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɩɚɪɚɦɟɬɪɚ� Ɋɟɣɧɨɥɶɞɫɚ�� Ĳ ± ɩɨɩɪɚɜɨɱɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ��
ɭɱɢɬɵɜɚɸɳɢɣ�ɜɥɢɹɧɢɟ�ɮɨɪɦɵ�ɬɟɥɚ�ɢ�ɫɬɟɫɧɟɧɢɹ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�ɬɪɭɛɵ��Ȝɤɩ ± ɛɟɡɪɚɡɦɟɪɧɵɣ�
ɤɨɷɮɮɢɰɢɟɧɬ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɨ�ɞɥɢɧɟ�ɤɟɪɧɚ��Gɝ ± ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ�ɞɢɚɦɟɬɪɤɚɧɚɥɚ��ɦ�

ȼ� ɬɚɛɥ�� �� ɩɪɢɜɟɞɟɧɵ� ɡɧɚɱɟɧɢɹ� ɨɬɧɨɲɟɧɢɹ� ɩɥɨɳɚɞɢ� ɫɟɱɟɧɢɹ� ɩɨɬɨɤɚ� ɜ� ɬɪɭɛɟ� )� ɤ�
ɦɢɞɟɥɟɜɨɣ�ɩɥɨɳɚɞɢ�ɤɟɪɧɚ�)ɦ ɞɥɹ�ɨɛɪɚɡɰɨɜ�ɩɨɪɨɞɵ��ɞɢɚɦɟɬɪ�ɤɨɬɨɪɵɯ�ɥɟɠɢɬ�ɜ�ɩɪɟɞɟɥɚɯ�Gɤ �
�����±�������ɱɬɨ�ɯɚɪɚɤɬɟɪɧɨ�ɞɥɹ�ɛɨɥɶɲɢɧɫɬɜɚ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɡɪɟɡɨɜ��ɢɡɭɱɚɟɦɵɯ�ɫ�ɩɨɦɨɳɶɸ�
ɤɨɦɩɥɟɤɫɨɜ�ɄȽɄ�± ���������

Ɍɚɛɥɢɰɚ���Ɂɧɚɱɟɧɢɹ� ɨɬɧɨɲɟɧɢɹ� ɩɥɨɳɚɞɢ� ɫɟɱɟɧɢɹ� ɩɨɬɨɤɚ� ɜ� ɬɪɭɛɟ� )� ɤ� ɦɢɞɟɥɟɜɨɣ�
ɩɥɨɳɚɞɢ�ɤɟɪɧɚ�)ɦ
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) ����� ����� ����� ����� ���� ����� ����� ����� ����� ����� �����

Ɉɛɨɛɳɟɧɧɵɣ ɩɚɪɚɦɟɬɪ�Ɋɟɣɧɨɥɶɞɫɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�
ɩɨ�ɮɨɪɦɭɥɟ�
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ɝɞɟ�9ɤɤ ± ɫɤɨɪɨɫɬɶ�ɩɨɬɨɤɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ�ɤɟɪɧɚ� ɜ� ɤɨɥɶɰɟɜɨɦ�
ɡɚɡɨɪɟ��ɦ�F� 'ɜ ± ɜɧɭɬɪɟɧɧɢɣ�ɞɢɦɟɬɪ�ɜɧɭɬɪɟɧɧɢɯ ɬɪɭɛ��ɦ� Ș ±
ɫɬɪɭɤɬɭɪɧɚɹ� ɢɥɢ� ɩɥɚɫɬɢɱɟɫɤɚɹ� ɜɹɡɤɨɫɬɶ�� ɉɚÂɫ�� Ĳ� ±
ɩɪɟɞɟɥɶɧɨɟ�ɞɢɧɚɦɢɱɟɫɤɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɫɞɜɢɝɚ��ɉɚ�

Ȼɟɡɪɚɡɦɟɪɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ�
ɫɨɩɪɨɬɢɜɥɟɧɢɹ� Ȝ
Ʉɉ ɩɪɢ� ɩɪɨɦɵɜɤɟ� ɝɥɢɧɢɫɬɵɦ� ɪɚɫɬɜɨɪɨɦ�
ɪɚɫɫɱɢɬɵɜɚɸɬ�ɩɨ�ɮɨɪɦɭɥɟ�ȿ� Ɇ� ɋɨɥɨɜɶɟɜɚ�>�@�
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ɋɯɟɦɚ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɫɤɨɪɨɫɬɟɣ� ɜ� ɤɨɥɶɰɟɜɨɦ�
ɩɪɨɫɬɪɚɧɫɬɜɟ� ɨɛɪɚɡɨɜɚɧɧɨɦ� ɜɧɭɬɪɟɧɧɟɣ� ɬɪɭɛɨɣ� ɞɜɨɣɧɨɣ� ɛɭɪɢɥɶɧɨɣ� ɤɨɥɨɧɧɵ�ɢ� ɤɟɪɧɨɦ�ɩɪɢ�
ɞɜɢɠɟɧɢɢ�ɟɝɨ�ɜ�ɜɨɫɯɨɞɹɳɟɦ�ɩɨɬɨɤɟ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ����

ɉɪɢɜɟɞɟɧɧɚɹ� ɜɵɲɟ� ɮɨɪɦɭɥɚ� ���� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠɧɨɣ� ɢɡ�ɡɚ� ɛɨɥɶɲɨɝɨ�
ɤɨɥɢɱɟɫɬɜɚ�ɩɚɪɚɦɟɬɪɨɜ�ɜɯɨɞɹɳɢɯ�ɜ�ɧɟɟ��ɤɪɨɦɟ�ɬɨɝɨ��ɨɧɚ�ɧɟɩɪɢɝɨɞɧɚ�ɜ�ɩɪɚɤɬɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɚɯ�
ɬ�ɤ�� ɬɪɟɛɭɟɬ� ɡɧɚɧɢɹ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ�� ɤɨɬɨɪɭɸ�ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɬɨɥɶɤɨ� ɨɩɵɬɧɵɦ�ɩɭɬɟɦ�� ɚ��
ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɧɟ� ɢɦɟɟɬ� ɩɪɟɞɫɤɚɡɚɬɟɥɶɧɨɣ� ɫɢɥɵ� ɉɨɷɬɨɦɭ�� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɩɪɚɤɬɢɱɟɫɤɢɣ�
ɢɧɬɟɪɟɫ� ɜɵɹɫɧɟɧɢɹ� ɜɥɢɹɧɢɹ� ɧɚ� ɨɬɧɨɫɢɬɟɥɶɧɭɸ� ɫɤɨɪɨɫɬɶ� ɤɟɪɧɚ� ɨɬɞɟɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ��
ɜɯɨɞɹɳɢɯ�ɜ�ɭɤɚɡɚɧɧɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ�

ɇɚ�ɪɢɫ��� ɩɨɤɚɡɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ� Ȝ
Ʉɉ ɨɬ�
ɱɢɫɥɚ�Ɋɟɣɧɨɥɶɞɫɚ�5H
Ʉɉ ɩɪɢ�ɩɪɟɞɟɥɶɧɵɯ�ɡɚɡɨɪɚɯ�)�

ɏɚɪɚɤɬɟɪ� ɜɥɢɹɧɢɹ� ɪɟɠɢɦɚ� ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ�� ɢɧɵɦɢ� ɫɥɨɜɚɦɢ� 5H
Ʉɉ ɧɚ� ɜɟɥɢɱɢɧɭ�
ɤɨɷɮɮɢɰɢɟɧɬɚ�Ȝ
Ʉɉ ɜɵɪɚɠɚɟɬɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ��ɱɬɨ�ɜɢɞɧɨ�ɢɡ�ɝɪɚɮɢɤɚ��ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ�ɧɚ�ɪɢɫ��
��� ɡɧɚɱɟɧɢɟ� Ȝ
Ʉɉ ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɫ� ɪɨɫɬɨɦ� ɡɚɡɨɪɚ� ©ɤɟɪɧ±ɬɪɭɛɚª�� ɚ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɱɢɫɥɚɯ�
Ɋɟɣɧɨɥɶɞɫɚ� ɫɬɚɧɨɜɢɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ�� ȼɚɠɧɨ� ɬɚɤɠɟ� ɫɥɟɞɭɸɳɟɟ� ± ɜɟɥɢɱɢɧɚ�
Ȝ
Ʉɉ ɡɧɚɱɢɬɟɥɶɧɚ�ɬɨɥɶɤɨ�ɩɪɢ�ɦɚɥɵɯ�ɱɢɫɥɚɯ�Ɋɟɣɧɨɥɶɞɫɚ�

Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɚ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� ɫ� ɭɱɟɬɨɦ� ɪɚɡɥɢɱɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɜɯɨɞɹɳɢɯ�ɜ�ɮɨɪɦɭɥɭ�����ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ���

9ɤɩ

9ɤɤ

9ɤ

Xɤ

Ȧ�

Ɋɢɫ����ɋɯɟɦɚ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɫɤɨɪɨɫɬɟɣ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�
ɤɟɪɧɚ�ɜ�ɜɨɫɯɨɞɹɳɟɦ�ɩɨɬɨɤɟ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ



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

���

Ɋɢɫ���� Ɂɚɜɢɫɢɦɨɫɬɶ�ȜɄɉ� �I�5HɄɉ��ɩɪɢ�)� ���������������ɨɱɢɫɬɧɨɣ�ɚɝɟɧɬ�± ɝɥɢɧɢɫɬɵɣ�
ɪɚɫɬɜɨɪ��ɜɹɡɤɨɩɥɚɫɬɢɱɧɚɹ�ɠɢɞɤɨɫɬɶ�

Ɍɚɛɥɢɰɚ���Ɉɬɧɨɫɢɬɟɥɶɧɵɟ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� X. ɫ� ɭɱɺɬɨɦ� ɪɚɡɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ��
ɨɩɪɟɞɟɥɹɸɳɢɯ� ɩɟɪɟɩɚɞ� ɞɚɜɥɟɧɢɹ� ɧɚ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ� ɨɛɪɚɡɰɨɜ� ɩɨɪɨɞɵ�
ɜɹɡɤɨɩɥɚɫɬɢɱɧɨɣ�ɠɢɞɤɨɫɬɶɸ

ȼɟɥɢɱɢɧɚ�
ɡɚɡɨɪɚ�)

ɍɱɢɬɵɜɚɟɦɵɣ�ɩɚɪɚɦɟɬɪ�ɜ�ɭɪɚɜɧɟɧɢɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɤɟɪɧɚ

ɥ3 ɜɥ 33 � ɤɜɥ 333 �� ɜɯɤɜɥ 3333 ���
����� ���� ���� ���� ����
����� ���� ���� ���� ����
����� ���� ���� ���� ����
����� ���� ���� ���� ����
���� ���� ���� ���� ����
����� ���� ���� ���� ����
����� ���� ���� ���� ����

Ⱦɚɧɧɵɟ��ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�ɬɚɛɥ��� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�ɨɩɪɟɞɟɥɹɸɳɢɦ�ɮɚɤɬɨɪɨɦ�
ɜɟɥɢɱɢɧɵ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɤɟɪɧɚ�ɹɜɥɹɟɬɫɹ�ɫɢɥɚ�ɥɨɛɨɜɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�

ȼ�ɫɜɹɡɢ�ɫɨ�ɫɤɚɡɚɧɧɵɦ�ɭɪɚɜɧɟɧɢɟ�����ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�ɜ�ɫɥɟɞɭɸɳɟɦ�ɜɢɞɟ�
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ɉɪɢɜɟɞɟɧɧɚɹ�ɮɨɪɦɭɥɚ�ɩɪɢɦɟɧɢɦɚ��ɤɨɝɞɚ�ɞɥɢɧɚ�ɤɟɪɧɚ�Ɛ ɧɟ�ɩɪɟɜɵɲɚɟɬ���� ɦ�
ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɜ� ɮɨɪɦɭɥɭ� ���� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� ɩɪɢ�

ɰɢɪɤɭɥɹɰɢɢ�ɧɟɧɶɸɬɨɧɨɜɫɤɨɣ�ɠɢɞɤɨɫɬɢ�ɜɯɨɞɢɬ�ɫɨɫɬɚɜɥɹɸɳɚɹ�ȡɄ ± ɩɥɨɬɧɨɫɬɶ�ɤɟɪɧɚ��ɏɚɪɚɤɬɟɪ�
ɜɥɢɹɧɢɹ�ɩɥɨɬɧɨɫɬɢ�ɤɟɪɧɚ�ɧɚ�ɟɝɨ�ɨɬɧɨɫɢɬɟɥɶɧɭɸ�ɫɤɨɪɨɫɬɶ�ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫ����

Ɋɚɫɫɦɚɬɪɢɜɚɹ� ɝɪɚɮɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɪɢɫ�� �� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɨɬɧɨɫɢɬɟɥɶɧɚɹ�
ɫɤɨɪɨɫɬɶ� ɤɟɪɧɚ� ɜɨɡɪɚɫɬɚɟɬ� ɤɚɤ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɩɥɨɬɧɨɫɬɢ� ɤɟɪɧɚ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ�)�� ɬɚɤ� ɢ� ɩɪɢ�
ɩɨɫɬɨɹɧɧɨɣ�ɩɥɨɬɧɨɫɬɢ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɡɚɡɨɪɚ�©ɤɟɪɧ±ɬɪɭɛɚª��ɩɪɢɱɟɦ�ɢɧɬɟɧɫɢɜɧɟɟ�ɫɤɨɪɨɫɬɶ�ɤɟɪɧɚ�
ɪɚɫɬɟɬ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɡɚɡɨɪɚ�ɦɟɠɞɭ�ɤɟɪɧɨɦ�ɢ�ɜɧɭɬɪɟɧɧɟɣ�ɬɪɭɛɨɣ��ɱɬɨ�ɯɚɪɚɤɬɟɪɧɨ�ɢ�ɞɥɹ�ɜɹɡɤɨɣ�
ɠɢɞɤɨɫɬɢ�� Ⱦɢɚɩɚɡɨɧ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɩɥɨɬɧɨɫɬɟɣ� ɨɛɪɚɡɰɨɜ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɜɤɥɸɱɚɟɬ� ɜɫɟ�
ɩɪɚɤɬɢɱɟɫɤɢ�ɜɨɡɦɨɠɧɵɟ�ɜɚɪɢɚɧɬɵ�ȡɄ ɞɥɹ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ�ɩɪɢɦɟɧɟɧɢɹ�ɤɨɦɩɥɟɤɫɨɜ�ɄȽɄ�



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

���

Ɋɢɫ����Ɂɚɜɢɫɢɦɨɫɬɶ�XɄ� �I�ȡɄ��ɩɪɢ�)  ������±�������ɨɱɢɫɬɧɨɣ�ɚɝɟɧɬ�± ɝɥɢɧɢɫɬɵɣ�
ɪɚɫɬɜɨɪ

Ɋɢɫ�� Ɂɚɜɢɫɢɦɨɫɬɶ�XɄ� �I�OɄ��ɩɪɢ�)  ������±�������ɫ�ɭɱɟɬɨɦ�ɊɅ��ɨɱɢɫɬɧɨɣ�ɚɝɟɧɬ�±
ɝɥɢɧɢɫɬɵɣ�ɪɚɫɬɜɨɪ

ɇɚ� ɪɢɫ�� �±�� ɩɪɢɜɟɞɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɨɜ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� ɩɪɢ� ɟɝɨ�
ɩɟɪɟɦɟɧɧɨɣ� ɞɥɢɧɟ� ɨɬ� ���� ɞɨ� ���� ɦ�� ɪɚɫɱɟɬɵ� ɩɪɨɢɡɜɟɞɟɧɵ� ɫ� ɭɱɟɬɨɦ� ɩɪɨɦɵɜɤɢ� ɫɤɜɚɠɢɧ�
ɜɹɡɤɨɩɥɚɫɬɢɱɧɨɣ�ɠɢɞɤɨɫɬɶɸ��ɋɥɟɞɭɟɬ�ɡɚɦɟɬɢɬɶ��ɱɬɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɪɚɫɱɟɬɵ�ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�
ɫ�ɭɱɟɬɨɦ�ɜɥɢɹɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɩɟɪɟɩɚɞɚ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ�ɤɟɪɧɚ�



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

���

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɩɪɢɜɟɞɟɧɧɵɯ� ɞɚɧɧɵɯ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɨɬɧɨɫɢɬɟɥɶɧɚɹ�
ɫɤɨɪɨɫɬɶ�ɤɟɪɧɚ�ɦɟɧɟɟ�ɢɧɬɟɧɫɢɜɧɨ�ɜɨɡɪɚɫɬɚɟɬ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɡɚɡɨɪɚ�©ɤɟɪɧ±ɬɪɭɛɚª��ɚ�ɛɨɥɟɟ�± ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ�ɞɥɢɧɵ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɦ�ɡɚɡɨɪɟ�)�

Ʉɚɤ� ɭɤɚɡɵɜɚɥɨɫɶ� ɜɵɲɟ�� ɮɨɪɦɭɥɚ� ɪɚɫɱɟɬɚ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� ����
ɫɩɪɚɜɟɞɥɢɜɚ�� ɤɨɝɞɚ� ɞɥɢɧɚ� ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ� ɤɟɪɧɚ� ɧɟ� ɩɪɟɜɵɲɚɟɬ� ���� ɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɪɚɫɱɟɬɨɜ�ɛɵɥɚ�ɩɨɥɭɱɟɧɚ�ɮɨɪɦɭɥɚ���� ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɤɟɪɧɚ�XɄ��ɩɪɢ�
ɞɥɢɧɟ�ɨɛɪɚɡɰɨɜ�ɩɨɪɨɞɵ�ɩɪɟɜɵɲɚɸɳɟɣ�����ɦ�

Ɋɢɫ��� Ɂɚɜɢɫɢɦɨɫɬɶ�XɄ� �I�OɄ��ɩɪɢ�)  ������±�������ɫ�ɭɱɟɬɨɦ�ɊɅ ɢ�Ɋȼ��ɨɱɢɫɬɧɨɣ�ɚɝɟɧɬ�±
ɝɥɢɧɢɫɬɵɣ�ɪɚɫɬɜɨɪ
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ɝɞɟ�P ± ɩɨɩɪɚɜɨɱɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ��ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɞɥɢɧɵ�ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ�ɤɟɪɧɚ��ɡɧɚɱɟɧɢɹ
ɤɨɬɨɪɨɝɨ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ɍɚɛɥɢɰɚ����ɉɨɩɪɚɜɨɱɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ�P
Ɍɢɩ�ɨɱɢɫɬɧɨɝɨ�

ɚɝɟɧɬɚ
Ⱦɥɢɧɚ�ɤɟɪɧɚ�OɄ��ɦ

����± ��� ����± ��� ����± ��� ����± ��� ����± ��� ����± ���
Ƚɥɢɧɢɫɬɵɣ�
ɪɚɫɬɜɨɪ

���� ���� ���� ���� ���� ����

Ʉɨɷɮɮɢɰɢɟɧɬ�P ɮɢɡɢɱɟɫɤɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɜɤɥɚɞ� ɫɢɥɵ�Ɋȼ ɜ� ɨɬɧɨɫɢɬɟɥɶɧɭɸ� ɫɤɨɪɨɫɬɶ�
ɤɟɪɧɚ�XɄ �ɬɚɛɥ�����



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

���

Ɍɚɛɥɢɰɚ���ɉɪɨɰɟɧɬɧɵɣ�ɜɤɥɚɞ�ɫɢɥɵ�Ɋȼ ɜ�ɨɬɧɨɫɢɬɟɥɶɧɭɸ�ɫɤɨɪɨɫɬɶ�ɤɟɪɧɚ�XɄ

)
Ⱦɥɢɧɚ�ɤɟɪɧɚ�OɄ��ɦ
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ȼɵɜɨɞɵ
�� ɂɡɭɱɟɧ� ɯɚɪɚɤɬɟɪ� ɜɥɢɹɧɢɹ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɩɟɪɟɩɚɞɚ� ɞɚɜɥɟɧɢɹ� �ɊɅ�� ɊɄ�� Ɋȼ�� Ɋȼɏ�� ɧɚ�

ɫɤɨɪɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɤɟɪɧɚ�ɩɪɢ�ɩɪɨɦɵɜɤɟ�ɫɤɜɚɠɢɧ�ɜɹɡɤɨɩɥɚɫɬɢɱɧɨɣ�ɠɢɞɤɨɫɬɶɸ�
�� ɉɨɤɚɡɚɧɚ� ɡɚɜɢɫɢɦɨɫɬɶ� ɛɟɡɪɚɡɦɟɪɧɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ�

ɫɨɩɪɨɬɢɜɥɟɧɢɹ� Ȝ
Ʉɉ �ɨɬɧɨɫɢɬɟɥɶɧɨ�ɤɟɪɧɚ�� ɨɬ� ɜɟɥɢɱɢɧɵ�ɨɛɨɛɳɟɧɧɨɝɨ�ɩɚɪɚɦɟɬɪɚ�Ɋɟɣɧɨɥɶɞɫɚ�
�5H
Ʉɉ ���ɨɩɪɟɞɟɥɹɸɳɟɝɨ�ɪɟɠɢɦ�ɞɜɢɠɟɧɢɹ�ɠɢɞɤɨɫɬɢ��ɜ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ��ɜ�ɤɨɥɶɰɟɜɨɦ�ɡɚɡɨɪɟ�

�� Ⱦɟɬɚɥɶɧɵɦɢ� ɪɚɫɱɟɬɚɦɢ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� Ȝ
Ʉɉ ɹɜɥɹɟɬɫɹ� ɮɭɧɤɰɢɟɣ� ɧɟɫɤɨɥɶɤɢɯ�
ɩɟɪɟɦɟɧɧɵɯ��ɨɩɪɟɞɟɥɹɸɳɢɦɢ�ɢɡ�ɤɨɬɨɪɵɯ�ɹɜɥɹɸɬɫɹ�) �ɨɬɧɨɲɟɧɢɟ�ɩɥɨɳɚɞɢ�ɫɟɱɟɧɢɹ�ɩɨɬɨɤɚ�ɜ�
ɬɪɭɛɟ�)� ɤ�ɦɢɞɟɥɟɜɨɣ�ɩɥɨɳɚɞɢ�ɤɟɪɧɚ��ɢ�5H



Ʉɉ� ɉɪɢɱɟɦ��5H



Ʉɉ ɡɞɟɫɶ�ɜɵɫɬɭɩɚɟɬ�ɤɚɤ�ɪɟɡɭɥɶɬɚɬ�

ɫɤɨɪɨɫɬɧɵɯ� ɫɨɨɬɧɨɲɟɧɢɣ� ɜ� ɩɚɪɟ� ©ɤɟɪɧ� ± ɩɨɬɨɤ� ɠɢɞɤɨɫɬɢª�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɡɧɚɱɢɬɟɥɶɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�Ȝ
Ʉɉ ɩɪɟɬɟɪɩɟɜɚɟɬ�ɬɨɥɶɤɨ�ɩɪɢ�ɢɡɦɟɧɟɧɢɢ�ɫɤɨɪɨɫɬɢ�ɬɟɱɟɧɢɹ�ɠɢɞɤɨɫɬɢ�ɜ�ɤɨɥɶɰɟɜɨɦ�
ɡɚɡɨɪɟ�ɦɟɠɞɭ�ɤɟɪɧɨɦ�ɢ�ɬɪɭɛɨɣ� �ɚ�ɢɦɟɧɧɨ�ɜ�ɫɥɭɱɚɟ�����5H
Ʉɉ ��������ɭɜɟɥɢɱɟɧɢɟ�ɠɟ�ɫɚɦɨɝɨ�
ɤɨɥɶɰɟɜɨɝɨ�ɡɚɡɨɪɚ�ɞɨɫɬɚɬɨɱɧɨ�ɡɚɦɟɬɧɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɡɧɚɱɟɧɢɟ�Ȝ
Ʉɉ ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɨɤɚɡɵɜɚɟɬ�

�� ɋɪɚɜɧɢɬɟɥɶɧɵɦ� ɚɧɚɥɢɡɨɦ� ɞɨɤɚɡɚɧɨ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɸɳɢɦ� ɩɚɪɚɦɟɬɪɨɦ� ɜ� ɜɟɥɢɱɢɧɟ�
ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� X. �ɩɪɢ� ɟɝɨ� ɫɬɚɧɞɚɪɬɧɨɣ� ɞɥɢɧɟ��� ɹɜɥɹɟɬɫɹ� ɫɢɥɚ� ɊɅ ± ɫɢɥɚ�
ɥɨɛɨɜɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�� ɗɬɨ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɞɚɥɨ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɥɭɱɢɬɶ� ɭɬɨɱɧɟɧɧɭɸ�
ɮɨɪɦɭɥɭ� ɨɩɪɟɞɟɥɟɧɢɹ� X.�� ɤɨɬɨɪɚɹ� ɨɬɥɢɱɚɟɬɫɹ� ɩɪɨɫɬɨɬɨɣ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɩɨɥɭɱɟɧɢɹ�
ɫɤɨɪɨɫɬɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɛɪɚɡɰɨɜ� ɩɨɪɨɞɵ�ɛɟɡ� ɩɪɢɧɹɬɢɹ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɞɨɩɭɳɟɧɢɣ� ɨɛ�ɢɯ�
ɞɜɢɠɟɧɢɢ�ɜ�ɜɹɡɤɨɩɥɚɫɬɢɱɧɨɣ�ɠɢɞɤɨɫɬɢ�

�� Ɋɚɫɫɦɨɬɪɟɧɨ� ɜɥɢɹɧɢɟ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ� ɪɚɡɦɟɪɨɜ� ɤɟɪɧɨɜɨɣ� ɦɚɝɢɫɬɪɚɥɢ�� ɩɥɨɬɧɨɫɬɢ� ɢ�
ɞɥɢɧɵ�ɨɛɪɚɡɰɨɜ�ɩɨɪɨɞɵ�ɧɚ�ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɤɟɪɧɚ�X.��Ɋɚɫɱɟɬɚɦɢ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɨɬɧɨɫɢɬɟɥɶɧɚɹ�
ɫɤɨɪɨɫɬɶ�ɤɟɪɧɚ�ɜɨɡɪɚɫɬɚɟɬ� ɤɚɤ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�ɩɥɨɬɧɨɫɬɢ�ɤɟɪɧɚ�ɩɪɢ�ɩɨɫɬɨɹɧɧɨɦ�) �ɨɬɧɨɲɟɧɢɢ�
ɩɥɨɳɚɞɢ� ɫɟɱɟɧɢɹ� ɩɨɬɨɤɚ� ɜ� ɬɪɭɛɟ� )� ɤ� ɦɢɞɟɥɟɜɨɣ� ɩɥɨɳɚɞɢ� ɤɟɪɧɚ� )ɦ��� ɬɚɤ� ɢ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɣ�
ɩɥɨɬɧɨɫɬɢ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�ɡɚɡɨɪɚ� ©ɤɟɪɧ�± ɬɪɭɛɚª��ɩɪɢɱɟɦ�ɢɧɬɟɧɫɢɜɧɟɟ� ɫɤɨɪɨɫɬɶ�ɤɟɪɧɚ�ɪɚɫɬɟɬ� ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɡɚɡɨɪɚ ɦɟɠɞɭ� ɤɟɪɧɨɦ� ɢ� ɜɧɭɬɪɟɧɧɟɣ� ɬɪɭɛɨɣ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɛɟɫɩɟɪɟɛɨɣɧɨɣ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɨɛɪɚɡɰɨɜ� ɩɨɪɨɞɵ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɩɥɨɬɧɨɫɬɢ� ɧɟɨɛɯɨɞɢɦɨ�
ɫɬɪɟɦɢɬɶɫɹ� ɤ� ɦɢɧɢɦɚɥɶɧɨɣ� ɜɟɥɢɱɢɧɟ� ɤɨɥɶɰɟɜɨɝɨ� ɡɚɡɨɪɚ� ɦɟɠɞɭ� ɤɟɪɧɨɦ� ɢ� ɬɪɭɛɨɣ�� Ɉɰɟɧɟɧɨ�
ɜɥɢɹɧɢɟ� ɧɚ� ɨɬɧɨɫɢɬɟɥɶɧɭɸ� ɫɤɨɪɨɫɬɶ� ɤɟɪɧɚ� X. ɞɥɢɧɵ� ɨɛɪɚɡɰɨɜ� ɩɨɪɨɞɵ�� Ⱦɨɤɚɡɚɧɨ�� ɱɬɨ�
ɨɬɧɨɫɢɬɟɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɤɟɪɧɚ� ɦɟɧɟɟ� ɢɧɬɟɧɫɢɜɧɨ� ɜɨɡɪɚɫɬɚɟɬ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɡɚɡɨɪɚ� ©ɤɟɪɧ� ±
ɬɪɭɛɚª�� ɚ� ɛɨɥɟɟ� ± ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɞɥɢɧɵ� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɡɚɡɨɪɟ� )�� Ⱦɚɧɧɨɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ��ɱɬɨ�ɷɮɮɟɤɬɢɜɧɚɹ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ�ɤɟɪɧɨɜɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜɨɡɦɨɠɧɚ�ɬɨɥɶɤɨ�
ɩɪɢ� ɟɝɨ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɞɥɢɧɟ� �OPD[  � FRQVW��� ɞɥɹ� ɧɟɤɨɬɨɪɨɣ� ɜɟɥɢɱɢɧɵ� ɩɨɩɟɪɟɱɧɨɝɨ� ɪɚɡɦɟɪɚ�
ɨɛɪɚɡɰɨɜ�� ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜɨ� ɜɫɟɯ� ɨɩɢɫɚɧɧɵɯ� ɫɥɭɱɚɹɯ� X. ɡɧɚɱɢɬɟɥɶɧɨ� ɧɢɠɟ� ɞɥɹ�
ɚɧɚɥɨɝɢɱɧɵɯ�ɭɫɥɨɜɢɣ�ɩɪɢ�ɩɪɨɦɵɜɤɟ�ɫɤɜɚɠɢɧɵ�ɜɹɡɤɨɣ�ɠɢɞɤɨɫɬɶɸ�

�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɱɟɬɨɜ� ɩɨɥɭɱɟɧɚ� ɭɬɨɱɧɟɧɧɚɹ� ɮɨɪɦɭɥɚ�� ɨɩɪɟɞɟɥɹɸɳɚɹ�
ɨɬɧɨɫɢɬɟɥɶɧɭɸ�ɫɤɨɪɨɫɬɶ� ɤɟɪɧɚ�X. ɞɥɹ� ɨɛɪɚɡɰɨɜ�ɩɨɪɨɞɵ�� ɞɥɢɧɚ� ɤɨɬɨɪɵɯ�ɥɟɠɢɬ� ɜ�ɢɧɬɟɪɜɚɥɟ�
���±����ɦ�ɢ�ɞɜɢɠɭɳɢɯɫɹ�ɜ�ɩɨɬɨɤɟ�ɜɹɡɤɨɩɥɚɫɬɢɱɧɨɣ�ɠɢɞɤɨɫɬɢ�



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

���

7KH�VXEMHFW�RI�WKH�DUWLFOH�LV�WKH�DQDO\VLV�RI�WKHRU\�DQG�SUDFWLFH�RI�WKH�ERULQJ�GULOOLQJ�LV�SUHVHQWHG�
ZLWK�WKH�K\GUDXOLF�FRQYH\LQJ�RI�FRUH��'LUHFWLRQV�RI�SHUIHFWLRQ�RI�WHFKQRORJ\�RI�WKH�ERULQJ�GULOOLQJ�DUH�
VKRZQ�DQG� WKH� URZ� RI� WDVNV� WKH� GHFLVLRQ� RI�ZKLFK�ZLOO� DOORZ�PRUH� HIIHFWLYHO\� WR� DSSO\� WKH� LQGLFDWHG�
WHFKQRORJ\�LV�SXW��'HSHQGHQFHV�DUH�VWXGLHG�IRU�GHWHUPLQDWLRQ�RI�UHODWLYH�VSHHG�RI�FRUH�

.H\ ZRUGV� GRXEOH�FROXPQ�RI�ERULQJV�SLSHV��K\GUDXOLF�UHVLVWDQFHV��UHODWLYH�VSHHG��RYHUIDOO�RI�
SUHVVXUH��G\QDPLFV�RI�FRUH�

ɉɪɟɞɫɬɚɜɥɟɧɢɣ� ɤɨɪɨɬɤɢɣ� ɚɧɚɥɿɡ� ɬɟɨɪɿʀ� ɿ� ɩɪɚɤɬɢɤɢ� ɛɭɪɿɧɧɹ� ɡ� ɝɿɞɪɨɬɪɚɧɫɩɨɪɬɨɦ�
ɤɟɪɧɚ�� ɉɨɤɚɡɚɧɿ� ɧɚɩɪɹɦɢ� ɜɞɨɫɤɨɧɚɥɟɧɧɹ� ɬɟɯɧɨɥɨɝɿʀ� ɛɭɪɿɧɧɹ� ɬɚ� ɩɨɫɬɚɜɥɟɧɨ ɪɹɞ� ɡɚɜɞɚɧɶ��
ɪɿɲɟɧɧɹ� ɹɤɢɯ� ɞɨɡɜɨɥɢɬɶ� ɟɮɟɤɬɢɜɧɿɲɟ� ɡɚɫɬɨɫɨɜɭɜɚɬɢ� ɜɤɚɡɚɧɭ� ɬɟɯɧɨɥɨɝɿɸ�� ȼɢɜɱɟɧɿ�
ɡɚɥɟɠɧɨɫɬɿ�ɞɥɹ�ɜɢɡɧɚɱɟɧɧɹ�ɜɿɞɧɨɫɧɨʀ�ɲɜɢɞɤɨɫɬɿ�ɤɟɪɧɚ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɩɨɞɜɿɣɧɚ� ɤɨɥɨɧɚ� ɛɭɪɢɥɶɧɢɯ� ɬɪɭɛ�� ɝɿɞɪɚɜɥɿɱɧɿ� ɨɩɨɪɢ�� ɜɿɞɧɨɫɧɚ�
ɲɜɢɞɤɿɫɬɶ��ɩɟɪɟɩɚɞ�ɬɢɫɤɭ��ɞɢɧɚɦɿɤɚ�ɤɟɪɧɚ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ʉɢɫɟɥɟɜ ɉ� Ƚ�� ɋɩɪɚɜɨɱɧɢɤ� ɩɨ� ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ� ɪɚɫɱɟɬɚɦ�� ± Ɇ�� Ʌ�� Ƚɨɫɷɧɟɪɝɨɢɡɞɚɬ��

������± ����ɫ�
�� Ƚɥɭɯɨɜ ȼ� ɂ��� Ʉɭɤɟɫ Ⱥ� ɂ��� ɉɟɬɪɨɜ Ⱥ� Ⱥ�� Ⱦɜɢɠɟɧɢɟ� ɤɟɪɧɚ� ɜ� ɜɨɫɯɨɞɹɳɟɦ� ɩɨɬɨɤɟ�

ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ� ��� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɪɨɦɵɜɤɢ� ɢ�
ɬɚɦɩɨɧɢɪɨɜɚɧɢɹ� ɫɤɜɚɠɢɧ� ɜ� ɭɫɥɨɜɢɹɯ� ȼɨɫɬɨɱɧɨɣ� ɋɢɛɢɪɢ� ɢ� Ʉɪɚɣɧɟɝɨ� ɋɟɜɟɪɚ�� ± Ɇ���
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ɄɈɇɋɌɊɍɄɌɂȼɇɕȿ�ɂ�ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ȽɂȾɊɈɆȿɏȺɇɂɑȿɋɄɈȽɈ ɋɇȺɊəȾȺ ɍȾȺɊɇɈȽɈ�ɌɂɉȺ

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɫɨɫɬɨɹɧɢɟ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ�ɪɚɡɜɢɬɢɹ�ɬɟɯɧɢɤɢ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɛɭɪɟɧɢɹ�
ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɬɪɭɣɧɵɯ� ɚɩɩɚɪɚɬɨɜ�� Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɩɪɢɧɰɢɩ�
ɞɟɣɫɬɜɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɫɧɚɪɹɞɚ ɞɥɹ�ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɛɭɪɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɋɬɪɭɣɧɵɣ� ɚɩɩɚɪɚɬ�� ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ� ɫɩɨɫɨɛ� ɛɭɪɟɧɢɹ�� ɲɚɪɵ��
ɡɚɛɨɣ�ɫɤɜɚɠɢɧɵ��ɪɟɣɫ��ɦɟɯɚɧɢɡɦ�ɪɚɡɪɭɲɟɧɢɹ�

ȼɜɟɞɟɧɢɟ
Ɋɚɡɜɢɬɢɟ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɥɸɛɨɣ� ɢɡ� ɨɬɪɚɫɥɟɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ�
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Ɍɨɥɶɤɨ� ɬɚɤɨɣ� ɩɨɞɯɨɞ� ɩɨɡɜɨɥɢɬ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɢ� ɜ� ɫɠɚɬɵɟ� ɫɪɨɤɢ� ɪɟɲɚɬɶ� ɜɨɩɪɨɫɵ�
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