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ɂɡ� ɭɪɚɜɧɟɧɢɹ� ����� ɱɟɬɤɨ� ɜɢɞɧɨ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɵɦ� ɭɫɥɨɜɢɟɦ� ɩɨɥɭɱɟɧɢɹ� ɩɪɢɟɦɥɟɦɵɯ�
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜ� ɭɫɬɪɨɣɫɬɜɟ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɤɚɜɟɪɧ�� ɹɜɥɹɟɬɫɹ� ɭɫɬɚɧɨɜɥɟɧɢɟ� ɜɩɨɥɧɟ�
ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɪɟɠɢɦɚ�ɨɛɬɟɤɚɧɢɹ�ɥɨɩɚɫɬɟɣ��ɤɨɬɨɪɵɣ�ɜɥɢɹɟɬ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɢ�ɧɚɩɪɚɜɥɟɧɢɟ�ɜɵɡɜɚɧɧɵɯ�
ɫɤɨɪɨɫɬɟɣ�� ɗɬɨ� ɜɵɪɚɠɚɟɬɫɹ� ɜ� ɫɥɟɞɭɸɳɟɦ�� ɚɛɫɨɥɸɬɧɚɹ� ɫɤɨɪɨɫɬɶ� ɧɚ� ɜɵɯɨɞɟ� ɢɡ� ɥɨɩɚɫɬɧɨɣ� ɫɢɫɬɟɦɵ�
ɞɨɥɠɧɚ� ɛɵɬɶ� ɛɨɥɶɲɟ� ɟɟ� ɡɧɚɱɟɧɢɹ� ɧɚ� ɜɯɨɞɟ�� Ⱦɥɹ� ɷɥɟɦɟɧɬɚɪɧɨɣ� ɤɨɥɶɰɟɜɨɣ� ɫɬɪɭɣɤɢ� ɬɨɤɚ� ɬɚɤɨɟ�
ɭɜɟɥɢɱɟɧɢɟ� ɦɨɠɟɬ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɩɪɨɮɢɥɹ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ�ɢɡɦɟɧɟɧɢɟɦ�ɭɝɥɚ�ɜɯɨɞɚ�ɩɨɬɨɤɚ�ɜ�ɥɨɩɚɫɬɶ�ɢ�ɜɵɯɨɞɚ�ɢɡ�ɧɟɟ�

ȼɵɜɨɞɵ
�� Ɉɛɨɫɧɨɜɚɧɚ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɭɪɚɜɧɟɧɢɹ�Ȼɟɪɧɭɥɥɢ�ɤ�ɢɫɫɥɟɞɨɜɚɧɢɸ�ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɨɬɨɤɚ��ɩɪɨɯɨɞɹɳɟɝɨ�ɫɤɜɨɡɶ�ɥɨɩɚɫɬɧɭɸ�ɫɢɫɬɟɦɭ�ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɨɱɢɫɬɤɢ�ɤɚɜɟɪɧ�
�� ɉɨɤɚɡɚɧɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɩɨɥɹ�ɫɤɨɪɨɫɬɟɣ�ɩɨɬɨɤɚ�ɜ�ɚɛɫɨɥɸɬɧɨɦ�ɢ�ɨɬɧɨɫɢɬɟɥɶɧɨɦ�ɞɜɢɠɟɧɢɹɯ�

ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�
�� Ⱥɧɚɥɢɬɢɱɟɫɤɢ� ɞɨɤɚɡɚɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɪɟɲɟɧɢɸ� ɡɚɞɚɱ�

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɝɟɨɦɟɬɪɢɢ�ɥɨɩɚɫɬɟɣ�ɭɫɬɪɨɣɫɬɜɚ�
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Ɋɨɡɝɥɹɧɭɬɨ ɩɢɬɚɧɧɹ�ɪɭɯɭ�ɩɪɨɦɢɜɚɥɶɧɨʀ�ɪɿɞɢɧɢ�ɤɪɿɡɶ�ɫɢɫɬɟɦɭ�ɥɨɩɚɬɟɣ�ɩɪɢɫɬɪɨɸ�ɞɥɹ�ɨɱɢɳɟɧɧɹ�ɤɚɜɟɪɧ��
ɉɨɤɚɡɚɧɨ ɪɨɡɩɨɞɿɥ� ɲɜɢɞɤɨɫɬɟɣ� ɨɛɭɫɥɨɜɥɟɧɵɯ� ɪɨɛɨɬɨɸ� ɜɢɤɨɧɚɜɱɨɝɨ� ɨɪɝɚɧɭ� ɩɪɨɟɤɬɨɜɚɧɨɝɨ� ɦɟɯɚɧɿɡɦɭ��
Ⱥɧɚɥɿɬɢɱɧɨ�ɨɛɝɪɭɧɬɨɜɚɧɨ ɭɦɨɜɢ�ɡɚɫɬɨɫɭɜɚɧɧɹ�ɪɨɡɪɨɛɥɟɧɨɝɨ�ɩɪɢɫɬɪɨɸ�ɞɥɹ�ɨɛɪɨɛɤɢ�ɤɚɜɟɪɧɨɡɧɨʀ�ɡɨɧɢ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɫɜɟɪɞɥɨɜɢɧɚ�� ɩɪɢɫɬɪɿɣ� ɞɥɹ� ɨɛɪɨɛɤɢ�� ɲɚɪɧɿɪɧɢɣ ɦɟɯɚɧɿɡɦ�� ɩɪɨɦɢɜɚɥɶɧɚ� ɪɿɞɢɧɚ��
ɲɜɢɞɤɿɫɬɶ��ɥɨɩɚɬɶ��ɟɧɟɪɝɿɹ�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɚɜɢɞɟɧɤɨ Ⱥ� ɇ��� ɂɝɧɚɬɨɜ Ⱥ� Ⱥ��� əɰɵɤ ȼ� ȼ�� ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ�

ɫɤɜɚɠɢɧɵ����ɇɚɭɤɨɜɢɣ�ɜɿɫɧɢɤ�ɇȽɍ��± ������± ʋ����± ɋ����±���
�� Ɏɟɞɹɟɜɫɤɢɣ� Ʉ�Ʉ�� Ƚɢɞɪɨɦɟɯɚɧɢɤɚ� �� Ʉ� Ʉ� Ɏɟɞɹɟɜɫɤɢɣ�� ə� ɂ� ȼɨɣɬɤɭɧɫɤɢɣ�� ɘ� ɂ� Ɏɚɞɟɟɜ� ± Ʌ� ��

ɋɭɞɨɫɬɪɨɟɧɢɟ��������± ����ɫ�
�� ɇɚɫɨɫɵ��ɜɟɧɬɢɥɹɬɨɪɵ��ɤɨɦɩɪɟɫɫɨɪɵ���Ⱥ�ɇ��ɒɟɪɫɬɸɤ��± Ɇ���ȼɵɫɲɚɹ�ɲɤɨɥɚ��������± ����ɫ�
�� Ƚɢɞɪɚɜɥɢɤɚ���Ⱦ�ȼ��ɒɬɟɪɟɧɥɢɯɬ��± Ɇ� ��ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ��������± ����ɫ�
�� Ƚɢɞɪɨɦɟɯɚɧɢɤɚ���Ɇ�ə��Ⱥɥɮɟɪɶɟɜ�± Ɇ� ��Ɋɟɱɧɨɣ�ɬɪɚɧɫɩɨɪɬ��������± ����ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ��ɇ��Ⱦɚɜɢɞɟɧɤɨ� ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��Ⱥ��Ⱥ��ɂɝɧɚɬɨɜ��ɉ��ɉ��ɉɨɥɢɳɭɤ

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

ɈȻ�ɈɋɈȻȿɇɇɈɋɌəɏ�ȽɂȾɊɈɌɊȺɇɋɉɈɊɌȺ�ɄȿɊɇȺ�ɉɈɌɈɄɈɆ�ȼəɁɄɈ�
ɉɅȺɋɌɂɑɇɈɃ�ɀɂȾɄɈɋɌɂ

ɉɪɟɞɫɬɚɜɥɟɧ� ɚɧɚɥɢɡ� ɬɟɨɪɢɢ� ɢ� ɩɪɚɤɬɢɤɢ� ɛɭɪɟɧɢɹ� ɫ� ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ� ɤɟɪɧɚ�� ɉɨɤɚɡɚɧɵ�
ɧɚɩɪɚɜɥɟɧɢɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɛɭɪɟɧɢɹ� ɢ� ɩɨɫɬɚɜɥɟɧɵ� ɡɚɞɚɱɢ�� ɪɟɲɟɧɢɟ� ɤɨɬɨɪɵɯ�
ɩɨɡɜɨɥɢɬ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɩɪɢɦɟɧɹɬɶ� ɭɤɚɡɚɧɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ�� ɂɡɭɱɟɧɵ� ɜɨɩɪɨɫɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɝɥɢɧɢɫɬɵɯ�ɩɨɪɨɞ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɨɱɢɫɬɧɵɦɢ�ɚɝɟɧɬɚɦɢ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɞɜɨɣɧɚɹ� ɤɨɥɨɧɧɚ� ɛɭɪɢɥɶɧɵɯ� ɬɪɭɛ�� ɝɥɢɧɢɫɬɵɟ� ɩɨɪɨɞɵ�� ɨɱɢɫɬɧɨɣ� ɚɝɟɧɬ��
ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɟ�ɜɟɳɟɫɬɜɨ��ɤɟɪɧ��ɚɞɫɨɪɛɰɢɹ�



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

��

ɇɨɪɦɚɥɶɧɨɟ�ɬɟɱɟɧɢɟ�ɩɪɨɰɟɫɫɚ�ɫɨɨɪɭɠɟɧɢɹ�ɫɤɜɚɠɢɧ�ɜ�ɫɥɨɠɧɵɯ�ɝɨɪɧɨ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�
ɬɪɟɛɭɟɬ�ɩɪɢɧɹɬɢɹ�ɫɩɟɰɢɚɥɶɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɪ��ɧɚɩɪɚɜɥɟɧɧɵɯ�ɧɚ�ɫɧɢɠɟɧɢɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɢɥɢ�
ɩɨɥɧɨɟ� ɢɫɤɥɸɱɟɧɢɟ� ɩɨɝɥɨɳɟɧɢɹ� ɨɱɢɫɬɧɨɝɨ� ɚɝɟɧɬɚ�� ɫɬɚɛɢɥɢɡɚɰɢɸ� ɫɬɟɧɨɤ� ɫɤɜɚɠɢɧɵ�� ɨɛɟɫɩɟɱɟɧɢɟ�
ɫɨɨɬɜɟɬɫɬɜɢɹ�ɪɟɫɭɪɫɚ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɝɥɭɛɢɧɟ�ɫɤɜɚɠɢɧɵ�

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɞɚɧɧɵɟ�ɭɛɟɞɢɬɟɥɶɧɨ�ɞɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɜɚɠɧɵɦ�ɫɪɟɞɫɬɜɨɦ�
ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɛɭɪɟɧɢɹ� ɫ� ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ� ɤɟɪɧɚ� ɹɜɥɹɟɬɫɹ� ɜɵɛɨɪ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�
ɨɱɢɫɬɧɨɝɨ�ɚɝɟɧɬɚ�>�@�

ɑɚɳɟ� ɜɫɟɝɨ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɜɨɣɧɨɣ� ɤɨɥɨɧɧɵ�� ɜɩɨɥɧɟ� ɩɪɢɦɟɧɢɦɚ� ɬɟɯɧɢɱɟɫɤɚɹ�
ɜɨɞɚ�� ɩɨɡɜɨɥɹɸɳɚɹ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɩɪɨɰɟɫɫ� ɭɝɥɭɛɥɟɧɢɹ� ɛɟɡ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɫ� ɞɨɫɬɚɬɨɱɧɵɦɢ�
ɫɤɨɪɨɫɬɹɦɢ�ɜ�ɭɫɥɨɜɢɹɯ��ɤɨɝɞɚ�ɜ�ɤɨɬɨɪɵɯ�ɩɪɢ�ɨɛɵɱɧɨɦ�ɤɨɥɨɧɤɨɜɨɦ�ɫɩɨɫɨɛɟ�ɩɪɢɦɟɧɹɸɬ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɝɥɢɧɢɫɬɵɣ�ɪɚɫɬɜɨɪ��ɩɪɢ�ɷɬɨɦ�ɨɬɦɟɱɚɟɬɫɹ�ɞɚɠɟ�ɧɟɤɨɬɨɪɨɟ�ɭɦɟɧɶɲɟɧɢɟ�ɪɚɫɯɨɞɚ�ɠɢɞɤɨɫɬɢ��Ɉɞɧɚɤɨ�ɩɨ�ɦɟɪɟ�
ɭɫɥɨɠɧɟɧɢɹ� ɝɟɨɥɨɝɨ�ɬɟɯɧɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ� ± ɩɨɹɜɥɟɧɢɹ� ɜ� ɪɚɡɪɟɡɟ� ɧɟɭɫɬɨɣɱɢɜɵɯ� ɩɨɪɨɞ� ɢ� ɭɜɟɥɢɱɟɧɢɹ�
ɝɥɭɛɢɧ�± ɜɨɡɧɢɤɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɫɩɟɰɢɚɥɶɧɵɯ�ɨɱɢɫɬɧɵɯ�ɚɝɟɧɬɨɜ�ɢ�ɫɯɟɦ�ɢɯ�ɰɢɪɤɭɥɹɰɢɢ�

Ɉɱɢɫɬɧɵɟ� ɚɝɟɧɬɵ�� ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɛɭɪɟɧɢɹ� ɫ� ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ� ɤɟɪɧɚ� ɜ� ɨɫɥɨɠɧɟɧɧɵɯ�
ɭɫɥɨɜɢɹɯ�� ɞɨɥɠɧɵ� ɨɛɥɚɞɚɬɶ� ɞɨɫɬɚɬɨɱɧɨɣ� ɧɟɫɭɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɩɪɢ� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɧɟɛɨɥɶɲɨɣ�
ɜɹɡɤɨɫɬɢ��ɧɢɡɤɢɦɢ�ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɢ�ɜɵɫɨɤɢɦɢ�ɤɨɥɶɦɚɬɢɪɭɸɳɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ��
Ʉɪɨɦɟ�ɬɨɝɨ��ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɫɥɟɞɭɸɳɟɟ��ɭɫɬɨɣɱɢɜɨɫɬɶ�ɨɛɧɚɠɟɧɧɵɯ�ɫɬɟɧɨɤ�ɫɤɜɚɠɢɧɵ�ɡɚɜɢɫɢɬ��
ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɨɬ� ɫɜɨɣɫɬɜ� ɢ� ɭɪɨɜɧɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜ� ɡɚɬɪɭɛɧɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ�� ɚ� ɬɚɤɠɟ�
ɫɩɨɫɨɛɚ� ɟɝɨ� ɩɨɞɞɟɪɠɚɧɢɹ�� Ɍɚɤɢɦ� ɦɧɨɝɨɮɚɤɬɨɪɧɵɦ� ɬɪɟɛɨɜɚɧɢɹɦ� ɩɨɥɧɨɫɬɶɸ� ɨɬɜɟɱɚɟɬ� ɝɥɢɧɢɫɬɵɣ�
ɪɚɫɬɜɨɪ�ɜɨ�ɜɫɟɦ�ɪɚɡɥɢɱɢɢ�ɟɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ± ɢɫɫɥɟɞɨɜɚɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɭɫɥɨɜɢɣ� ɩɪɢɦɟɧɟɧɢɹ� ɫɩɟɰɢɚɥɶɧɵɯ�
ɝɥɢɧɢɫɬɵɯ�ɪɚɫɬɜɨɪɨɜ�ɩɪɢ�ɫɨɨɪɭɠɟɧɢɢ�ɫɤɜɚɠɢɧ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɜɨɣɧɨɣ�ɛɭɪɢɥɶɧɨɣ�ɤɨɥɨɧɧɵ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɉɨɞɞɟɪɠɚɧɢɟ� ɫɬɟɧɨɤ� ɨɬ�ɨɛɪɭɲɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ�ɢɡ� ɨɫɧɨɜɧɵɯ� ɡɚɞɚɱ�� ɤɨɬɨɪɵɟ�ɩɪɢɯɨɞɢɬɫɹ�

ɪɟɲɚɬɶ� ɩɪɢ� ɫɨɨɪɭɠɟɧɢɢ� ɫɤɜɚɠɢɧ�� ɇɟɭɫɬɨɣɱɢɜɨɫɬɶ� ɫɬɜɨɥɚ� ɦɨɠɟɬ� ɩɪɨɹɜɥɹɬɶɫɹ� ɪɚɡɥɢɱɧɨ�� ɦɹɝɤɢɟ�
ɩɥɚɫɬɢɱɧɵɟ�ɩɨɪɨɞɵ�ɜɵɞɚɜɥɢɜɚɸɬɫɹ�ɜ�ɫɬɜɨɥ�ɫɤɜɚɠɢɧɵ��ɨɛɜɚɥɢɜɚɸɬɫɹ�ɢ�ɨɫɵɩɚɸɬɫɹ��ɬɜɟɪɞɵɟ�ɯɪɭɩɤɢɟ�
ɩɨɪɨɞɵ�ɩɨɞɜɟɪɠɟɧɵ�ɨɛɪɭɲɟɧɢɸ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɫɬɚɬɢɱɟɫɤɢɯ�ɢ�ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɧɚɝɪɭɡɨɤ�

Ɏɨɪɦɵ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� ɫɬɜɨɥɚ�� ɜɨɡɧɢɤɚɸɳɢɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɪɨɦɵɜɨɱɧɵɯ�
ɠɢɞɤɨɫɬɟɣ� ɢ� ɝɥɢɧɢɫɬɵɯ� ɩɨɪɨɞ�� ɨɛɹɡɚɬɟɥɶɧɨ� ɫɜɹɡɚɧɵ� ɫ� ɝɢɞɪɚɬɚɰɢɟɣ�� ȼɨɡɦɨɠɧɵ� ɞɜɚ� ɦɟɯɚɧɢɡɦɚ�
ɚɞɫɨɪɛɰɢɢ�ɜɨɞɵ�ɧɚ�ɝɥɢɧɢɫɬɵɯ�ɱɚɫɬɢɰɚɯ��ɩɨɜɟɪɯɧɨɫɬɧɚɹ�ɝɢɞɪɚɬɚɰɢɹ�ɢ ɨɫɦɨɬɢɱɟɫɤɨɟ�ɧɚɛɭɯɚɧɢɟ�>�@�

ɋɨɝɥɚɫɧɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ�ɫɯɟɦɟ�Ɏɪɚɧɤ�± Ʉɚɦɟɧɟɰɤɨɝɨ�ɝɥɢɧɢɫɬɵɟ�ɦɢɧɟɪɚɥɵ�ɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�
ɱɟɬɵɪɟ�ɨɫɧɨɜɧɵɯ�ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɢɯ� ɬɢɩɚ� ± ɬɪɢ� ɫɥɨɢɫɬɵɯ�ɢ� ɨɞɢɧ� ɫɥɨɢɫɬɨ�ɥɟɧɬɨɱɧɵɣ� >�@��ɋɥɨɢɫɬɵɟ�
ɫɬɪɭɤɬɭɪɵ� ɪɚɡɥɢɱɚɸɬɫɹ� ɤɨɥɢɱɟɫɬɜɨɦ� ɬɟɬɪɚɷɞɪɢɱɟɫɤɢɯ� ɢ� ɨɤɬɚɷɞɪɢɱɟɫɤɢɯ� ɫɟɬɨɤ� ɜ� ɫɥɨɟ�� ɬɢɩ� ���� ± ɜ�
ɷɥɟɦɟɧɬɚɪɧɨɦ�ɩɚɤɟɬɟ�ɨɞɧɚ�ɞɜɭɦɟɪɧɚɹ�ɫɟɬɤɚ�ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɯ�ɬɟɬɪɚɷɞɪɨɜ�ɫɨɱɥɟɧɟɧɚ� ɫ� ɫɟɬɤɨɣ�$O� ɢɥɢ�
0J� ɨɤɬɚɷɞɪɨɜ��ɬɢɩ�����± ɫɟɬɤɚ�ɨɤɬɚɷɞɪɨɜ�ɡɚɤɥɸɱɟɧɚ�ɦɟɠɞɭ�ɞɜɭɦɹ�ɫɟɬɤɚɦɢ�ɬɟɬɪɚɷɞɪɨɜ��ɬɢɩ�������± ɤɚɠɞɵɣ�
ɷɥɟɦɟɧɬɚɪɧɵɣ�ɫɥɨɣ�ɬɢɩɚ�����ɫɨɱɥɟɧɟɧ�ɫ�ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ�ɫɟɬɤɨɣ��ɬɢɩ�ɫɥɨɢɫɬɨ�ɥɟɧɬɨɱɧɨɣ�ɫɬɪɭɤɬɭɪɵ�± ɞɜɟ�
ɫɞɜɨɟɧɧɵɟ� �ɩɚɥɵɝɨɪɫɤɢɬ�� ɢɥɢ� ɫɬɪɨɟɧɧɵɟ� �ɫɟɩɢɨɥɢɬ�� ɤɪɟɦɧɟɤɢɫɥɨɪɨɞɧɵɟ� ɰɟɩɨɱɤɢ� ɩɢɪɨɤɫɟɧɨɜɨɝɨ� ɬɢɩɚ�
ɫɨɟɞɢɧɹɸɬɫɹ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ�ɜ�ɥɟɧɬɵ�ɤɚɬɢɨɧɚɦɢ�0J�� ɢ�$O�� ɜ�ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ�ɤɨɨɪɞɢɧɚɰɢɢ�

ȼ� ɤɚɱɟɫɬɜɟ� ɨɛɴɟɤɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɧɚɬɪɢɟɜɵɣ� ɦɨɧɬɦɨɪɢɥɥɨɧɢɬ�� ɩɚɥɵɝɨɪɫɤɢɬ� ɢ�
ɝɢɞɪɨɫɥɸɞɭ� ɑɟɪɤɚɫɫɤɨɝɨ� ɦɟɫɬɨɪɨɠɞɟɧɢɹ�� ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ� ɨɛɴɟɤɬɨɜ� ɨɩɪɟɞɟɥɹɥɢ� ɨɛɵɱɧɵɦ�
ɚɧɚɥɢɬɢɱɟɫɤɢɦ� ɚɧɚɥɢɡɨɦ� ɫɢɥɢɤɚɬɧɵɯ� ɩɨɪɨɞ�� ɍɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɝɥɢɧɢɫɬɵɟ� ɦɢɧɟɪɚɥɵ� ɪɚɡɥɢɱɚɸɬɫɹ�
ɫɩɨɫɨɛɨɦ�ɢɯ�ɫɨɱɥɟɧɟɧɢɹ�ɜ�ɩɚɤɟɬɵ��ɩɪɢɪɨɞɨɣ�ɢ� ɷɧɟɪɝɢɟɣ�ɜɡɚɢɦɨɫɜɹɡɢ�ɩɨɫɥɟɞɧɢɯ��ɯɚɪɚɤɬɟɪɨɦ�ɡɚɫɟɥɟɧɢɹ�
ɬɟɬɪɚɷɞɪɢɱɟɫɤɨɣ�ɢ�ɨɤɬɚɷɞɪɢɱɟɫɤɨɣ�ɫɟɬɨɤ�ɢ�ɞɪ��ɗɬɨ�ɨɛɭɫɥɚɜɥɢɜɚɟɬ�ɪɚɡɧɨɨɛɪɚɡɢɟ�ɤɨɥɥɨɢɞɧɨ�ɯɢɦɢɱɟɫɤɢɯ�
ɫɜɨɣɫɬɜ� ɨɬɞɟɥɶɧɵɯ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɩɨɪɨɞ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɚɞɫɨɪɛɰɢɨɧɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɢɡɨɬɟɪɦɵ�ɚɞɫɨɪɛɰɢɢ�ɦɟɬɚɧɨɥɚ�ɢ�ɜɨɞɵ�

Ɋɟɡɭɥɶɬɚɬɵ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɚɞɫɨɪɛɰɢɨɧɧɵɯ�ɫɜɨɣɫɬɜ�ɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɪɟɞɟɥɶɧɨɝɨ�
ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ�ɨɛɴɟɦɚ�9V ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ɍɚɛɥɢɰɚ����ɉɪɟɞɟɥɶɧɵɣ�ɚɞɫɨɪɛɰɢɨɧɧɵɣ�ɨɛɴɟɦ��9V��ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɨɜ

Ƚɥɢɧɢɫɬɵɣ�ɦɢɧɟɪɚɥ
9V��ɫɦ

��ɝ
ȼɨɞɚ Ɇɟɬɚɧɨɥ

ɑɟɪɤɚɫɫɤɢɣ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬ ��� ����
ɑɟɪɤɚɫɫɤɚɹ�ɝɢɞɪɨɫɥɸɞɚ ���� ���
ɑɟɪɤɚɫɫɤɢɣ�ɩɚɥɵɝɨɪɫɤɢɬ ���� ����



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

��

Ʉɚɤ�ɩɨɤɚɡɚɥɢ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɢɡɨɬɟɪɦɵ�ɚɞɫɨɪɛɰɢɢ�ɢɦɟɸɬ�6�ɨɛɪɚɡɧɵɣ�ɜɢɞ��Ⱥɞɫɨɪɛɰɢɹ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɪɚɫɲɢɪɟɧɢɟɦ� ɚɞɫɨɪɛɟɧɬɚ�� ɚ� ɡɧɚɱɢɬ�� ɫɭɦɦɚɪɧɚɹ� ɢɧɬɟɝɪɚɥɶɧɚɹ� ɫɜɨɛɨɞɧɚɹ� ɷɧɟɪɝɢɹ�
ɚɞɫɨɪɛɰɢɢ�ɞɨɥɠɧɚ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɤɚɤ�ɫɨɫɬɨɹɳɚɹ�ɢɡ�ɞɜɭɯ�ɤɨɦɩɨɧɟɧɬɨɜ�± ɦɨɥɹɪɧɨɣ�ɫɜɨɛɨɞɧɨɣ�ɷɧɟɪɝɢɢ�
ɚɞɫɨɪɛɰɢɢ�ɢ�ɫɜɨɛɨɞɧɨɣ�ɷɧɟɪɝɢɢ��ɫɜɹɡɚɧɧɨɣ�ɫ�ɪɚɫɲɢɪɟɧɢɟɦ�ɫɨɪɛɟɧɬɚ��ɪɚɛɨɬɚ�ɪɚɫɲɢɪɟɧɢɹ��

ɉɪɢ�ɚɞɫɨɪɛɰɢɹ�ɜɨɞɵ�ɧɚ�ɧɚɬɪɢɟɜɨɦ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɟ� ɡɧɚɱɢɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɟɝɨ�ɨɛɴɟɦ��
ɧɨ�ɜɨɞɚ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɝɥɢɧɵ�ɭɞɟɪɠɢɜɚɟɬɫɹ�ɫɥɚɛɨ��ɍ�ɩɚɥɵɝɨɪɫɤɢɬɚ�ɚɞɫɨɪɛɰɢɹ�ɜɨɞɵ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦ� ɢ� ɨɫɦɨɬɢɱɟɫɤɢɦ� ɧɚɛɭɯɚɧɢɟɦ�� Ⱦɥɹ� ɝɢɞɪɨɫɥɸɞɢɫɬɵɯ� ɝɥɢɧ� ɨɬɦɟɱɟɧɨ� ɬɨɥɶɤɨ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ�ɧɚɛɭɯɚɧɢɟ�

ɉɪɢɫɭɬɫɬɜɢɟ� ɜ� ɫɨɫɬɚɜɟ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɦɨɠɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɜɥɢɹɬɶ� ɧɚ� ɯɚɪɚɤɬɟɪ� ɚɞɫɨɪɛɰɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� Ⱦɥɹ� ɜɵɛɨɪɚ� ɜɟɳɟɫɬɜ�� ɫɩɨɫɨɛɧɵɯ� ɜɵɬɟɫɧɹɬɶ� ɫ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɝɥɢɧɢɫɬɵɯ� ɩɨɪɨɞ� ɚɞɫɨɪɛɢɪɨɜɚɧɧɭɸ� ɜɨɞɭ�� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɭɫɥɨɜɢɟ�
ɪɚɜɟɧɫɬɜɚ�ɩɨɬɟɧɰɢɚɥɨɜ�ɢɨɧɢɡɚɰɢɢ�ɚɞɫɨɪɛɟɧɬɚ�ɢ�ɚɞɫɨɪɛɚɬɚ�

ɂɡɭɱɢɜ�ɚɞɫɨɪɛɰɢɸ�ɚɧɢɥɢɧɚ��,  �����ɷȼ���ɪɟɡɨɪɰɢɧɚ��,  ������ɷȼ��ɢ�ɛɟɧɡɨɣɧɨɣ�ɤɢɫɥɨɬɵ��,  �����
ɷȼ��� ɩɪɢɲɥɢ� ɤ� ɜɵɜɨɞɭ�� ɱɬɨ� ɯɟɦɨɫɨɪɛɢɪɨɜɚɬɶɫɹ� ɧɚ� ɝɥɢɧɢɫɬɨɦ� ɫɥɚɧɰɟ� ɫɩɨɫɨɛɟɧ� ɥɢɲɶ� ɪɟɡɨɪɰɢɧ��
ɨɛɪɚɡɭɸɳɢɣ�ɫ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɛɨɥɟɟ�ɩɪɨɱɧɭɸ�ɯɢɦɢɱɟɫɤɭɸ�ɫɜɹɡɶ��ɱɟɦ�ɜɨɞɨɪɨɞɧɚɹ�ɫɜɹɡɶ�ɦɨɥɟɤɭɥ�ɜɨɞɵ��
ɩɨɞɨɛɧɚɹ�ɤɨɜɚɥɟɧɬɧɨɣ�

ɉɪɢ� ɤɨɧɬɚɤɬɟ� ɫ� ɜɨɞɨɣ� ɢɥɢ� ɜɨɞɧɵɦɢ� ɪɚɫɬɜɨɪɚɦɢ� ɝɥɢɧɵ� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɞɪɭɝɢɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞ�
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ�ɩɟɪɟɯɨɞɹɬ�ɢɡ�ɬɜɟɪɞɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜ�ɩɚɫɬɨɨɛɪɚɡɧɨɟ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɧɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ�
ɦɨɥɟɤɭɥɹɪɧɵɯ� ɫɢɥ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɝɥɢɧɢɫɬɵɯ� ɦɢɧɟɪɚɥɨɜ� ɨɛɪɚɡɭɸɬɫɹ� ɫɨɥɶɜɚɬɧɵɟ� �ɝɢɞɪɚɬɧɵɟ�� ɫɥɨɢ� ɢ�
ɩɪɢɪɚɳɢɜɚɟɬɫɹ�ɨɛɴɟɦ�ɱɚɫɬɢɰ��ɗɬɨɬ�ɩɪɨɰɟɫɫ��ɧɚɛɭɯɚɧɢɟ��ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɪɚɡɜɢɬɢɟɦ�ɞɚɜɥɟɧɢɹ�ɧɚɛɭɯɚɧɢɹ�
ɢɥɢ�ɪɚɫɤɥɢɧɢɜɚɸɳɢɦ�ɞɚɜɥɟɧɢɟɦ�ɢ�ɜɵɞɟɥɟɧɢɟɦ�ɬɟɩɥɨɬɵ�ɧɚɛɭɯɚɧɢɹ�

Ɉɫɧɨɜɧɭɸ�ɪɨɥɶ� ɜ ɦɟɠɩɚɤɟɬɧɨɦ�ɧɚɛɭɯɚɧɢɢ�ɢ� ɨɛɪɚɡɨɜɚɧɢɢ� ɫɨɥɶɜɚɬɧɵɯ� �ɝɢɞɪɚɬɧɵɯ�� ɫɥɨɟɜ� ɧɚ�
ɜɧɟɲɧɢɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɨɜ�ɢɝɪɚɸɬ�ɚɞɫɨɪɛɰɢɨɧɧɵɟ�ɫɢɥɵ�

Ʉɨɥɢɱɟɫɬɜɨ�ɠɢɞɤɨɫɬɢ��ɫɜɹɡɵɜɚɟɦɨɣ�ɝɥɢɧɨɣ�ɢ�ɜɵɡɵɜɚɸɳɟɣ�ɭɜɟɥɢɱɟɧɢɟ�ɨɛɴɟɦɚ�ɟɟ�ɱɚɫɬɢɰ��ɧɟ�
ɡɚɜɢɫɢɬ� ɨɬ� ɩɨɪɢɫɬɨɫɬɢ� ɫɭɯɨɝɨ� ɩɨɪɨɲɤɚ�� Ʉɨɷɮɮɢɰɢɟɧɬ� ɧɚɛɭɯɚɧɢɹ�� ɪɚɜɧɵɣ� ɨɬɧɨɲɟɧɢɸ� ɨɛɴɟɦɚ�
ɠɢɞɤɨɫɬɢ�ɧɚɛɭɯɚɧɢɹ�9ɠ ɤ�ɨɛɴɟɦɭ�ɫɭɯɢɯ�ɱɚɫɬɢɰ�ɝɥɢɧɵ�9ɨ� ɨɩɪɟɞɟɥɹɸɬ�ɩɨ�ɮɨɪɦɭɥɟ�>�@

���� �E�
�U

 WJ
P

D
. ���

ɝɞɟ�ȡ�± ɩɥɨɬɧɨɫɬɶ�ɫɭɯɨɣ�ɝɥɢɧɵ��P ± ɦɚɫɫɚ�ɧɚɜɟɫɤɢ�ɩɪɨɛɵ��ȕ ± ɤɨɷɮɮɢɰɢɟɧɬ��ɩɨɤɚɡɵɜɚɸɳɢɣ��ɤɚɤɚɹ�
ɞɨɥɹ�ɨɛɴɟɦɚ�ɩɨɪɨɜɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɫɨɯɪɚɧɹɟɬɫɹ�ɜ�ɧɚɛɭɯɲɟɣ�ɩɪɨɛɟ��D ± ɤɨɷɮɮɢɰɢɟɧɬ��ɡɚɜɢɫɹɳɢɣ�
ɨɬ�ɫɜɨɣɫɬɜ�ɝɥɢɧɵ�ɢ�ɜɟɥɢɱɢɧɵ�ȕ�

Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɥɢɹɧɢɹ�ɩɪɨɦɵɜɨɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�ɧɚ�ɧɚɛɭɯɚɧɢɟ�ɝɥɢɧɢɫɬɵɯ�ɩɨɪɨɞ�ɜ�ɟɥɹɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɫɬɟɩɟɧɶ� ɧɚɛɭɯɚɧɢɹ� .�� ɪɚɜɧɭɸ� ɨɬɧɨɲɟɧɢɸ� ɫɭɦɦɵ�
ɨɛɴɟɦɨɜ�9ɠ ��9ɨ.�� ɩɨɤɚɡɵɜɚɸɸɳɟɣ� ɜɨ� ɫɤɨɥɶɤɨ�ɪɚɡ� ɭɜɟɥɢɱɢɥɫɹ� ɨɛɴɟɦ� ɫɭɯɢɯ� ɱɚɫɬɢɰ��ɉɨɫɤɨɥɶɤɭ�
ɧɚɛɭɯɚɧɢɟ� ɝɥɢɧ� ɢɫɫɥɟɞɨɜɚɥɢ� ɜ� ɩɪɨɦɵɜɨɱɧɵɯ� ɠɢɞɤɨɫɬɹɯ�� ɫɨɞɟɪɠɚɳɢɯ� ɪɚɡɥɢɱɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɜ�
ɤɚɱɟɫɬɜɟ�ɷɬɚɥɨɧɧɨɣ�ɠɢɞɤɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ�ɜɨɞɭ��ɉɪɨɰɟɫɫ�ɧɚɛɭɯɚɧɢɹ�ɢɡɭɱɚɥɢ�
ɧɚ�ɱɟɪɤɚɫɫɤɨɦ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɟ��,ɪ  ������ɷȼ���ɚ�ɩɨɫɤɨɥɶɤɭ�ɯɚɪɚɤɬɟɪ�ɡɚɜɢɫɢɦɨɫɬɢ�ɞɥɹ�ɨɫɬɚɥɶɧɵɯ�
ɝɥɢɧ�ɩɪɢɦɟɪɧɨ�ɨɞɢɧɚɤɨɜ��ɪɟɡɭɥɶɬɚɬɵ�ɨɛɨɛɳɢɥɢ�ɢ�ɪɚɫɩɪɨɫɬɪɚɧɢɥɢ�ɧɚ�ɜɫɟ�ɨɫɬɚɥɶɧɵɟ�ɝɥɢɧɵ�

Ɋɟɡɭɥɶɬɚɬɵ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ� ɩɪɨɦɵɜɨɱɧɵɯ� ɠɢɞɤɨɫɬɟɣ� ɧɚ� ɧɚɛɭɯɚɧɢɟ�
ɱɟɪɤɚɫɫɤɨɝɨ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����ɢ���

Ɍɚɛɥɢɰɚ����ȼɥɢɹɧɢɟ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɧɚ�ɧɚɛɭɯɚɧɢɟ�ɱɟɪɤɚɫɫɤɨɝɨ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ
ɉɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��ɦɢɧ

ɋɬɟɩɟɧɶ�
ɧɚɛɭɯɚɧɢɹ���Ɉɫɧɨɜɚ

Ⱦɨɛɚɜɤɚ

ɇɚɡɜɚɧɢɟ
ɉɨɬɟɧɰɢɚɥ�ɢɨɧɢɡɚɰɢɢ��

ɷȼ

Ⱦ
ɢɫ
ɬɢ
ɥ�
ɜɨ
ɞɚ

Ⱥɧɢɥɢɧ ��� �� ���
Ɋɟɡɨɪɰɢɧ ���� �� ���
ɉɢɪɢɞɢɧ ��� �� ���

Ȼɟɧɡɨɣɧɚɹ�ɤɢɫɥɨɬɚ ��� �� ���
Ȼɟɧɡɚɥɶɞɟɝɢɞ ���� �� ���

ɉɢɤɪɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ ���� �� ���
ɇɢɬɪɨɦɟɬɚɧ ����� �� ��



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

��

Ɍɚɛɥɢɰɚ��� ȼɥɢɹɧɢɟ� ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɧɚ� ɧɚɛɭɯɚɧɢɟ� ɱɟɪɤɚɫɫɤɨɝɨ�
ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ

ɉɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ
ȼɪɟɦɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��

ɦɢɧ
ɋɬɟɩɟɧɶ�

ɧɚɛɭɯɚɧɢɹ���Ɉɫɧɨɜɚ
Ⱦɨɛɚɜɤɚ

ɇɚɡɜɚɧɢɟ ɋɨɞɟɪɠɚɧɢɟ���

Ⱦ
ɢɫ
ɬɢ
ɥ�

ɜɨ
ɞɚ

± ± �� ���
Ⱥɧɢɨɧɚɤɬɢɜɧɵɣ�ɫɭɥɶɮɨɧɨɥ ���� �� ��
Ʉɚɬɢɨɧɚɤɬɢɜɧɵɣ�ɤɚɬɚɩɢɧ�Ⱥ ���� �� ����
ɇɟɢɨɧɨɝɟɧɧɵɣ�ɮɟɧɨɤɫɨɥ ��� �� ��

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɢɤɪɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ��,  ����� ɷȼ���ɚɧɢɨɧɚɤɬɢɜɧɵɟ�ɢ�ɧɟɢɨɧɨɝɟɧɧɵɟ�ɉȺȼ��,  �
����� ± ����� ɷȼ��� ɚɞɫɨɪɛɢɪɭɹɫɶ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɝɥɢɧɢɫɬɵɯ� ɱɚɫɬɢɰ�� ɜɫɥɟɞɫɬɜɢɟ� ɜɵɬɟɫɧɟɧɢɹ� ɦɨɥɟɤɭɥ�
ɜɨɞɵ�ɫ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɭɫɥɨɜɥɢɜɚɸɬ�ɫɧɢɠɟɧɢɟ�ɩɪɨɧɢɤɧɨɜɟɧɢɹ�ɢɯ�ɜ�ɦɟɠɩɚɤɟɬɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɢ�ɬɟɦ�
ɫɚɦɵɦ�ɫɧɢɠɚɸɬ�ɧɚɛɭɯɚɧɢɟ�ɨɛɪɚɡɰɨɜ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜɥɢɹɧɢɹ�ɷɥɟɤɬɪɨɥɢɬɨɜ�ɧɚ�ɧɚɛɭɯɚɧɢɟ�ɝɥɢɧ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ����

Ɍɚɛɥɢɰɚ��� Ɂɚɜɢɫɢɦɨɫɬɶ�ɧɚɛɭɯɚɧɢɹ�ɱɟɪɤɚɫɫɤɨɝɨ�ɦɨɧɬɦɨɪɢɥɥɨɧɢɬɚ�ɨɬ�ɫɨɞɟɪɠɚɧɢɹ�ɷɥɟɤɬɪɨɥɢɬɨɜ�
ɜ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ

ɉɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ��ɦɢɧ

ɋɬɟɩɟɧɶ�
ɧɚɛɭɯɚɧɢɹ���Ɉɫɧɨɜɚ

Ⱦɨɛɚɜɤɚ
ɇɚɡɜɚɧɢɟ ɋɨɞɟɪɠɚɧɢɟ���

Ⱦ
ɢɫ
ɬɢ
ɥ�

ɜɨ
ɞɚ

± ± �� ���
ɋɢɥɢɤɚɬ�ɧɚɬɪɢɹ � �� ��
Ȼɢɯɪɨɦɚɬ�ɧɚɬɪɢɹ ��� �� ��
ɋɭɥɶɮɚɬ�ɤɚɥɶɰɢɹ ��� �� ��
Ⱥɥɸɦɢɧɚɬ�ɧɚɬɪɢɹ ��� �� ��

ɋɨɝɥɚɫɧɨ� ɩɨɥɭɱɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɚɧɚɥɢɡɚ� ɷɥɟɤɬɪɨɥɢɬɵ� ɩɨ�ɪɚɡɧɨɦɭ� ɜɥɢɹɸɬ� ɧɚ� ɧɚɛɭɯɚɧɢɟ
ɫɢɫɬɟɦɵ�ɝɥɢɧɚ�± ɠɢɞɤɨɫɬɶ��Ⱦɥɹ�ɛɨɥɶɲɢɧɫɬɜɚ�ɝɥɢɧ�ɡɚɜɢɫɢɦɨɫɬɶ�ɜɥɢɹɧɢɹ�ɷɥɟɤɬɪɨɥɢɬɨɜ�ɧɚ�ɧɚɛɭɯɚɧɢɟ�ɧɨɫɢɬ�
ɨɛɳɢɣ�ɤɚɱɟɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɫɨɫɬɚɜɚ�ɨɛɦɟɧɧɵɯ�ɢɨɧɨɜ�

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɧɟɟ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� >�@� ɛɵɥɚ� ɩɨɥɭɱɟɧɚ� ɮɨɪɦɭɥɚ�� ɨɩɪɟɞɟɥɹɸɳɚɹ�
ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɜɢɠɟɧɢɹ�ɤɟɪɧɚ�ɜ�ɜɹɡɤɨɩɥɚɫɬɢɱɧɨɣ�ɠɢɞɤɨɫɬɢ�
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ɝɞɟ�Xɤ� ± ɨɬɧɨɫɢɬɟɥɶɧɚɹ�ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɤɟɪɧɚ� �ɨɬɧɨɫɢɬɟɥɶɧɨ�ɠɢɞɤɨɫɬɢ��� Oɤ ± ɞɥɢɧɚ�ɤɟɪɧɚ��ɦ��J ±
ɭɫɤɨɪɟɧɢɟ� ɫɜɨɛɨɞɧɨɝɨ� ɩɚɞɟɧɢɹ�� ɦ�ɫ��� Uɤ� ɢ� U ± ɩɥɨɬɧɨɫɬɶ� ɤɟɪɧɚ� ɢ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɤɝ�ɦ��� Ĳ� ± ɩɨɩɪɚɜɨɱɧɵɣ� ɤɨɷɮɮɢɰɢɟɧɬ�� ɭɱɢɬɵɜɚɸɳɢɣ� ɜɥɢɹɧɢɟ� ɮɨɪɦɵ� ɬɟɥɚ� ɢ�
ɫɬɟɫɧɟɧɢɹ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�ɬɪɭɛɵ��)�± ɨɬɧɨɲɟɧɢɟ�ɩɥɨɳɚɞɢ�ɫɟɱɟɧɢɹ�ɩɨɬɨɤɚ�ɜ�ɬɪɭɛɟ�ɤ�ɦɢɞɟɥɟɜɨɣ�
ɩɥɨɳɚɞɢ� ɤɟɪɧɚ�� &ɯ ± ɤɨɷɮɮɢɰɢɟɧɬ� ɥɨɛɨɜɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɬɟɥɚ�� ɡɚɜɢɫɹɳɢɣ� ɨɬ� ɮɨɪɦɵ� ɬɟɥɚ� ɢ�
ɩɚɪɚɦɟɬɪɚ� Ɋɟɣɧɨɥɶɞɫɚ�� Ʉ� ± ɤɨɷɮɮɢɰɢɟɧɬ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ� ɫɤɨɪɨɫɬɢ� ɩɨɬɨɤɚ� ɩɨ� ɟɝɨ� ɫɟɱɟɧɢɸ��
ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɩɚɪɚɦɟɬɪɚ�Ɋɟɣɧɨɥɶɞɫɚ�

ȼ�ɫɜɹɡɢ�ɫ�ɬɟɦ�ɱɬɨ�ɤɟɪɧ��ɧɚɯɨɞɹɳɢɣɫɹ�ɜ�ɩɪɢɡɚɛɨɣɧɨɣ�ɡɨɧɟ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɤɨɪɨɧɤɢ��ɫɩɨɫɨɛɟɧ�ɚɤɬɢɜɧɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ�ɫ�ɰɢɪɤɭɥɢɪɭɸɳɢɦ�ɨɱɢɫɬɧɵɦ�ɚɝɟɧɬɨɦ�ɢ�ɟɝɨ�ɮɢɥɶɬɪɚɬɨɦ��ɟɫɬɟɫɬɜɟɧɧɨ�ɟɝɨ�ɩɥɨɬɧɨɫɬɶ�ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɝɢɞɪɚɬɚɰɢɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɚɟɬɫɹ�� Ɂɚɜɢɫɢɦɨɫɬɢ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� Xɤ ɩɪɢ�
ɩɟɪɟɦɟɧɧɨɣ�ɩɥɨɬɧɨɫɬɢ ȡɤ ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ����

Ⱦɚɧɧɵɟ� ɪɢɫ�� �� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɨɬɧɨɫɢɬɟɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɤɟɪɧɚ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɩɨɜɵɲɚɟɬɫɹ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɟɝɨ� ɩɥɨɬɧɨɫɬɢ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɫɩɟɪɟɛɨɣɧɨɣ�
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɨɛɪɚɡɰɨɜ�ɩɨɪɨɞɵ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɢ�ɧɟɨɛɯɨɞɢɦɨ�ɫɬɪɟɦɢɬɶɫɹ�ɤ�ɦɢɧɢɦɚɥɶɧɨɦɭ�
ɤɨɥɶɰɟɜɨɦɭ�ɡɚɡɨɪɭ�ɦɟɠɞɭ�ɤɟɪɧɨɦ�ɢ�ɬɪɭɛɨɣ�

ɉɪɚɤɬɢɤɚ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�ɩɨɤɚɡɵɜɚɟɬ�ɫɥɟɞɭɸɳɟɟ��ɭɜɟɥɢɱɟɧɢɟ�ɩɥɨɬɧɨɫɬɢ�ɤɟɪɧɚ�ɜɫɥɟɞɫɬɜɢɟ�ɟɝɨ�
ɝɢɞɪɚɬɚɰɢɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɭɜɟɥɢɱɟɧɢɸ� ɥɢɧɟɣɧɵɯ� ɪɚɡɦɟɪɨɜ� ɩɨɪɨɞɧɵɯ� ɨɛɪɚɡɰɨɜ�� ɱɬɨ� ɜɵɪɚɠɚɟɬɫɹ� ɜ�
ɩɨɜɵɲɟɧɢɢ� ɥɢɧɟɣɧɨɝɨ� ©ɜɵɯɨɞɚª� ɤɟɪɧɚ�� Ɂɚɜɢɫɢɦɨɫɬɢ�� ɨɩɪɟɞɟɥɹɸɳɢɟ� ɢɡɦɟɧɟɧɢɟ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ�
ɫɤɨɪɨɫɬɢ�ɤɟɪɧɚ�Xɤ ɩɪɢ�ɜɚɪɶɢɪɨɜɚɧɢɢ�ɟɝɨ�ɥɢɧɟɣɧɵɯ�ɪɚɡɦɟɪɨɜ�Oɤ��ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ����



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

��

Ɋɢɫ����Ɂɚɜɢɫɢɦɨɫɬɶ Xɤ� �I�ȡɤ�

Ƚɪɚɮɢɱɟɫɤɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ�� ɩɨɤɚɡɚɧɧɵɟ� ɧɚ� ɪɢɫ�� �� ɧɚɝɥɹɞɧɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɡɧɚɱɢɬɟɥɶɧɨɦ�
ɪɨɫɬɟ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɤɟɪɧɚ� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɟɝɨ� ɥɢɧɟɣɧɵɯ� ɪɚɡɦɟɪɨɜ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�
ɷɮɮɟɤɬɢɜɧɚɹ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ� ɤɟɪɧɨɜɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɜɨɡɦɨɠɧɚ� ɬɨɥɶɤɨ� ɩɪɢ� ɟɝɨ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɞɥɢɧɟ�
�OPD[  �FRQVW���ɩɨɩɟɪɟɱɧɨɦ�ɪɚɡɦɟɪɟ�ɨɛɪɚɡɰɨɜ�

Ɋɢɫ����Ɂɚɜɢɫɢɦɨɫɬɶ Xɤ �I�Oɤ�

ȼɵɜɨɞɵ
�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɨɫɧɨɜɧɵɟ�ɭɫɥɨɜɢɹ�ɜɟɞɟɧɢɹ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�ɩɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɭɫɬɚɧɨɜɨɤ�

ɫ�ɝɢɞɪɨɬɪɚɧɫɩɨɪɬɨɦ�ɤɟɪɧɚ�
�� Ɉɩɪɟɞɟɥɟɧɨ� ɚɤɬɢɜɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɨɱɢɫɬɧɨɝɨ� ɚɝɟɧɬɚ� ɢ� ɩɨɪɨɞɧɵɯ� ɨɛɪɚɡɰɨɜ��

ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ� ɝɢɞɪɚɬɚɰɢɟɣ� ɢ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɩɪɢɜɨɞɹɳɟɟ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɩɥɨɬɧɨɫɬɧɵɯ� ɢ�
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɤɟɪɧɚ�

��ɂɡɭɱɟɧ�ɯɚɪɚɤɬɟɪ�ɜɥɢɹɧɢɹ�ɩɥɨɬɧɨɫɬɢ�ɢ�ɥɢɧɟɣɧɵɯ�ɪɚɡɦɟɪɨɜ�ɤɟɪɧɚ�ɧɚ�ɨɬɧɨɫɢɬɟɥɶɧɭɸ�ɫɤɨɪɨɫɬɶ�Xɤ�

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��7KH�TXHVWLRQV�RI�FR�
RSHUDWLRQ�RI�FOD\�EUHHGV�DUH�VWXGLHG�ZLWK�GLIIHUHQW FOHDQLQJ�DJHQWV�

.H\ ZRUGV� GRXEOH�FROXPQ�RI�ERULQJV�SLSHV��FOD\�EUHHGV��FOHDQLQJ�DJHQW��VXUIDFWDQW��FRUH��DGVRUSWLRQ�

ɉɪɟɞɫɬɚɜɥɟɧɨ�ɚɧɚɥɿɡ�ɬɟɨɪɿʀ�ɬɚ�ɩɪɚɤɬɢɤɢ�ɬɟɯɧɨɥɨɝɿʀ�ɛɭɪɿɧɧɹ�ɿɡ�ɝɿɞɪɨɬɪɚɧɫɩɨɪɬɨɦ�ɤɟɪɧɚ��ɉɨɤɚɡɚɧɨ�ɧɚɩɪɹɦɤɢ�
ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɫɩɨɫɨɛɭ�ɛɭɪɿɧɧɹ�ɬɚ ɩɨɫɬɚɜɥɟɧɨ�ɪɹɞ�ɡɚɞɚɱ��ɜɢɪɿɲɟɧɧɹ�ɹɤɢɯ�ɞɨɡɜɨɥɢɬɶ�ɛɿɥɶɲ�ɟɮɟɤɬɢɜɧɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�
ɡɚɡɧɚɱɟɧɢɣ�ɦɟɬɨɞ��ȼɢɜɱɟɧɨ�ɩɢɬɚɧɧɹ�ɜɡɚɽɦɨɞɿʀ�ɝɥɢɧɢɫɬɢɯ�ɩɨɪɿɞ�ɿɡ�ɪɿɡɧɢɦɢ�ɩɪɨɦɢɜɚɥɶɧɢɦɢ�ɪɿɞɢɧɚɦɢ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ� ɩɨɞɜɿɣɧɚ�ɤɨɥɨɧɚ�ɛɭɪɢɥɶɧɢɯ�ɬɪɭɛ��ɝɥɢɧɢɫɬɿ�ɩɨɪɨɞɢ��ɨɱɢɫɧɢɣ�ɚɝɟɧɬ��ɩɨɜɟɪɯɧɟɜɨ�ɚɤɬɢɜɧɚ�
ɪɟɱɨɜɢɧɚ��ɤɟɪɧ��ɚɞɫɨɪɛɰɿɹ�



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

��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɚɜɢɞɟɧɤɨ� Ⱥ�ɇ�� ɉɪɹɦɚɹ� ɢ� ɨɛɪɚɬɧɚɹ� ɫɯɟɦɵ� ɨɱɢɫɬɤɢ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫɤɜɚɠɢɧ� �� Ⱥ�ɇ�� Ⱦɚɜɢɞɟɧɤɨ�� Ⱥ�Ⱥ��

ɂɝɧɚɬɨɜ��± Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɊȼɄ�ɇȽɍ��������± ����ɫ�
�� ɋɟɢɞ�Ɋɡɚ�Ɇ�Ʉ��ɍɫɬɨɣɱɢɜɨɫɬɶ�ɫɬɟɧɨɤ�ɫɤɜɚɠɢɧɵ���Ɇ�Ʉ��ɋɟɢɞ�Ɋɡɚ��ɒ�ɂ��ɂɫɦɚɣɵɥɨɜ��Ʌ�Ɇ��Ɉɪɦɚɧ��± Ɇ���

ɇɟɞɪɚ��������± ����ɫ�
�� Ɍɚɪɚɫɟɜɢɱ� ɘ�ɂ�� Ⱥɞɫɨɪɛɰɢɹ� ɧɚ� ɝɥɢɧɢɫɬɵɯ� ɦɢɧɟɪɚɥɚɯ� �� ɘ�ɂ�� Ɍɚɪɚɫɟɜɢɱ�� Ɏ�Ⱦ�� Ɉɜɱɚɪɟɧɤɨ�� ± Ʉ���

ɇɚɭɤɨɜɚ�ɞɭɦɤɚ��������± ����ɫ�
�� Ʉɪɭɝɥɢɰɤɢɣ�ɇ�ɇ��Ɏɢɡɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɨɫɧɨɜɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɜɨɣɫɬɜ�ɞɢɫɩɟɪɫɢɢ�ɝɥɢɧɢɫɬɵɯ�ɦɢɧɟɪɚɥɚɯ�

��ɇ�ɇ��Ʉɪɭɝɥɢɰɤɢɣ��± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�
ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ��ɇ��Ⱦɚɜɢɞɟɧɤɨ� ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� Ⱥ��Ⱥ��ɂɝɧɚɬɨɜ

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

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɉɊɈɌɂȼɈɂɁɇɈɋɇɕɏ�ɋȼɈɃɋɌȼ�ɈɑɂɋɌɇɕɏ�ȺȽȿɇɌɈȼ�ɉɊɂ�ɊȺȻɈɌȿ�
ɐȿɉɇɕɏ�ȾɈɅɈɌ

Ʉɪɚɬɤɨ� ɨɩɢɫɚɧɚ� ɤɨɧɫɬɪɭɤɰɢɹ� ɞɢɫɤɨɜɵɯ� ɞɨɥɨɬ�� Ⱦɟɬɚɥɶɧɨ� ɪɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɰɟɩɧɵɯ�
ɛɭɪɢɥɶɧɵɯ� ɝɨɥɨɜɨɤ�� ɉɨɤɚɡɚɧɚ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ�� ɉɪɢɜɟɞɟɧɵ� ɧɟɤɨɬɨɪɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɥɢɹɧɢɹ�ɩɪɨɦɵɜɨɱɧɵɯ�ɠɢɞɤɨɫɬɟɣ�ɧɚ�ɪɚɛɨɬɭ�ɰɟɩɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɲɚɪɨɲɟɱɧɚɹ�ɛɭɪɢɥɶɧɚɹ�ɝɨɥɨɜɤɚ��ɫɢɫɬɟɦɚ�ɨɩɨɪɵ��ɦɟɯɚɧɢɡɦ�ɪɚɡɪɭɲɟɧɢɹ� ɡɭɛɱɚɬɚɹ�
ɰɟɩɶ��ɝɨɪɧɚɹ�ɩɨɪɨɞɚ��ɩɨɞɲɢɩɧɢɤ��ɢɡɧɨɫ��ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɟ�ɜɟɳɟɫɬɜɨ�

ȼɜɟɞɟɧɢɟ
ȼ� ɬɟɯɧɢɤɟ� ɛɭɪɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɫɦɟɠɧɵɯ� ɨɬɪɚɫɥɹɯ� ɬɪɭɞɧɨ� ɧɚɣɬɢ� ɚɧɚɥɨɝɢɱɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ��

ɭɫɥɨɜɢɹ�ɪɚɛɨɬɵ�ɤɨɬɨɪɨɝɨ�ɛɵɥɢ�ɛɵ�ɬɚɤɢɦɢ�ɠɟ�ɫɥɨɠɧɵɦɢ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ��ɤɚɤ�ɭ�
ɲɚɪɨɲɟɱɧɵɯ� ɞɨɥɨɬ�� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɪɚɡɪɭɲɟɧɢɹ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɜɵɫɨɤɨɣ�
ɫɬɟɩɟɧɢ� ɫɢɥɨɜɨɣ� ɡɚɝɪɭɠɟɧɧɨɫɬɢ� ɷɥɟɦɟɧɬɨɜ� ɤɨɧɫɬɪɭɤɰɢɢ� ɞɨɥɨɬ�� ɨɫɨɛɟɧɧɨ� ɨɩɨɪ� ɲɚɪɨɲɟɤ� �ɜ�
ɩɨɞɚɜɥɹɸɳɟɦ�ɛɨɥɶɲɢɧɫɬɜɟ�ɩɨɞɲɢɩɧɢɤɨɜ��

ȼ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ�ɲɚɪɨɲɟɱɧɵɦ�ɞɨɥɨɬɚɦ�ɮɪɟɡɟɪɧɵɟ�ɞɢɫɤɨɜɵɟ�ɩɨɡɜɨɥɹɸɬ�ɩɪɢ�ɨɞɧɨɦ�ɢ�ɬɨɦ�
ɠɟ� ɞɢɚɦɟɬɪɟ� ɞɨɥɨɬɚ� ɪɚɡɦɟɫɬɢɬɶ� ɛɨɥɟɟ� ɦɨɳɧɭɸ� ɨɩɨɪɭ� ɲɚɪɨɲɤɢ� ± ɧɚɢɛɨɥɟɟ� ɭɹɡɜɢɦɨɝɨ� ɭɡɥɚ�
ɢɧɫɬɪɭɦɟɧɬɚ�� ɢɡɧɨɫ� ɢ� ɪɚɡɪɭɲɟɧɢɟ ɤɨɬɨɪɨɝɨ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɢɱɢɧ� ɜɵɯɨɞɚ� ɞɨɥɨɬ� ɢɡ�
ɫɬɪɨɹ� ɢ� ɢɯ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ� ɩɨɞɴɟɦɚ� ɫ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ >�@�� ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɷɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�
ɭɜɟɥɢɱɟɧɢɸ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ�� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɡɧɚɱɢɬɟɥɶɧɭɸ� ɞɨɥɸ�
ɡɚɬɪɚɬ� ɜ� ɨɛɳɟɦ� ɛɚɥɚɧɫɟ ɫɪɨɤɨɜ� ɫɨɨɪɭɠɟɧɢɹ� ɫɤɜɚɠɢɧ�� Ʉ� ɬɨɦɭ� ɠɟ�� ɤɨɥɢɱɟɫɬɜɨ� ɨɛɨɪɨɬɨɜ� ɞɢɫɤɨɜ�
ɮɪɟɡɟɪɧɵɯ� ɞɨɥɨɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟ� ɷɬɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɞɥɹ� ɲɚɪɨɲɟɤ� ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�� ɱɬɨ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɫɬɨɣɤɨɫɬɶ� ɢɯ� ɨɩɨɪ� ɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɤɪɚɬɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ�ɩɨɫɥɟɞɧɢɯ�

ɍɫɢɥɟɧɢɟ� ɨɩɨɪɧɨɝɨ� ɭɡɥɚ� ɩɨɡɜɨɥɢɥɨ� ɩɪɟɞɥɨɠɢɬɶ� ɤ� ɩɪɢɦɟɧɟɧɢɸ� ɬɚɤɭɸ� ɪɚɡɧɨɜɢɞɧɨɫɬɶ�
ɞɢɫɤɨɜɵɯ�ɮɪɟɡɟɪɧɵɯ�ɞɨɥɨɬ��ɤɚɤ�ɰɟɩɧɵɟ��ɨɛɥɚɞɚɸɳɢɯ�ɨɞɧɨɣ�ɢɡ�ɹɪɤɢɯ�ɨɬɥɢɱɢɬɟɥɶɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ��ɚ�
ɢɦɟɧɧɨ�ɭɜɟɥɢɱɟɧɧɨɣ�ɪɚɛɨɱɟɣ�ɩɥɨɳɚɞɶɸ >�@�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ� ± ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɰɟɩɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɚ� ɩɪɢɦɟɪɟ�
ɛɭɪɢɥɶɧɨɣ� ɝɨɥɨɜɤɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� � ɜɥɢɹɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɨɱɢɫɬɧɨɝɨ�
ɚɝɟɧɬɚ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɪɚɛɨɬɵ�ɭɤɚɡɚɧɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɩɪɢ�ɭɝɥɭɛɥɟɧɢɢ�ɡɚɛɨɹ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
ɉɪɢɦɟɪɨɦ� ɨɛɨɡɧɚɱɟɧɧɨɝɨ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ� ɩɨɞɯɨɞɚ� ɤ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɮɪɟɡɟɪɧɵɯ� ɞɨɥɨɬ�

ɫɨɜɪɟɦɟɧɧɨɝɨ� ɢɫɩɨɥɧɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɛɭɪɢɥɶɧɚɹ� ɝɨɥɨɜɤɚ�� ɜɤɥɸɱɚɸɳɚɹ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ� ɤɨɪɩɭɫ� ɫ�
ɪɚɡɦɟɳɟɧɧɵɦɢ� ɩɨ� ɟɝɨ� ɛɨɤɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɥɚɩɚɦɢ�� ɧɚ� ɤɨɬɨɪɵɯ� ɡɚɤɪɟɩɥɟɧɵ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɟ�
ɨɪɝɚɧɵ��ɩɨɫɥɟɞɧɢɟ�ɜɵɩɨɥɧɟɧɵ�ɜ�ɜɢɞɟ�ɰɟɩɟɣ�ɢ�ɩɚɪ�ɧɚɪɭɠɧɵɯ�ɢ�ɜɧɭɬɪɟɧɧɢɯ�ɞɢɫɤɨɜ�� ɡɚɤɪɟɩɥɟɧɧɵɯ�ɜ�


