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��

ɍȾɄ�������

ɂ� ə��ɒɢɪɚɥɢ��Ɏ� Ⱥ��Ɋɚɦɚɡɚɧɨɜ���Ɋ� Ⱥ��Ƚɚɫɚɧɨɜ�

�Ɍɪɟɫɬ�Ʉɨɦɩɥɟɤɫɧɵɟ�ɛɭɪɨɜɵɟ�ɪɚɛɨɬɵ�ȽɇɄȺɊ��
�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɍɧɢɜɟɪɫɢɬɟɬ�ɇɟɮɬɢ�ɢ�ɉɪɨɦɵɲɥɟɧɧɨɫɬɢ��ɝ��Ȼɚɤɭ

ɈɉɊȿȾȿɅȿɇɂȿ�ɄɈɇɋɌɊɍɄɌɂȼɇɕɏ�ɉȺɊȺɆȿɌɊɈȼ�ɋɂɋɌȿɆɕ�ɉɊɈɆɕȼɄɂ�
ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɏ�ɂɇɋɌɊɍɆȿɇɌɈȼ

ɂɫɫɥɟɞɨɜɚɧɵ� ɞɜɢɠɟɧɢɟ� ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�� ɟɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɫ� ɡɚɛɨɟɦ� ɫɤɜɚɠɢɧɵ� ɧɚ�
ɨɫɧɨɜɟ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɜɟɤɬɨɪɚɦɢ� ɧɚɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɹ� ɢ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ�
ɮɨɪɦɚɦɢ�ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ�ɱɚɫɬɢ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

ȼ�ɩɪɨɟɤɰɢɹɯ�ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɪɚɜɧɟɧɢɹ� ɞɜɢɠɟɧɢɹ�ɦɚɫɫɵ� ɜ� ɜɢɞɟ�ɲɚɪɚ��ɦɨɞɟɥɢɪɭɸɳɢɟ� ɱɚɫɬɢɰɭ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɤɪɚɟɜɵɦɢ�ɭɫɥɨɜɢɹɦɢ��Ɋɚɡɪɚɛɨɬɚɧɵ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�
ɚɥɝɨɪɢɬɦɵ� ɞɥɹ� ɜɵɛɨɪɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɜɤɢ� ɭɫɬɪɨɣɫɬɜɚ� ɩɪɢ� ɩɨɞɚɱɟ�
ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ��ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɨɱɢɫɬɤɭ�ɩɪɢɡɚɛɨɣɧɨɣ�ɡɨɧɵ�ɫɤɜɚɠɢɧɵ�ɨɬ�ɜɵɛɭɪɟɧɧɵɯ�ɩɨɪɨɞ�ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ� ɮɨɪɦ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ� ɱɚɫɬɢ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�� Ɉɩɪɟɞɟɥɟɧɵ�
ɫɨɜɦɟɫɬɢɦɵɟ� ɭɫɥɨɜɢɹ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɜɤɢ� ɢ� ɮɨɪɦ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ�
ɨɪɝɚɧɚ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɢ�ɩɚɪɚɦɟɬɪɨɜ�ɢɯ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɢ�ɞɚɧɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�
ɪɟɤɨɦɟɧɞɚɰɢɢ�ɞɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɰɟɫɫɚ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɞɨɥɨɬɨ�� ɫɢɫɬɟɦɚ� ɩɪɨɦɵɜɤɢ�� ɡɚɛɨɣ�� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɨɱɢɫɬɤɢ��ɫɨɜɦɟɫɬɢɦɨɫɬɶ�ɩɚɪɚɦɟɬɪɨɜ��ɜɵɩɨɥɧɟɧɢɟ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɫɢɫɬɟɦɵ�
ɩɪɨɦɵɜɤɢ� ɭɫɬɪɨɣɫɬɜɚ� ɞɥɹ� ɪɚɡɪɭɲɟɧɢɹ� ɢ�
ɨɱɢɫɬɤɢ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɨɩɪɟɞɟɥɹɸɬ�ɩɭɬɟɦ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ� ɱɚɫɬɢ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɫ�ɡɚɛɨɟɦ�
ɫɤɜɚɠɢɧɵ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɟɨɪɟɬɢɱɟɫɤɢɦ�
ɢɫɫɥɟɞɨɜɚɧɢɟɦ�

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɥɸɛɨɣ� ɤɨɦɩɨɧɨɜɤɢ�
�ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ�
ɢɫɩɨɥɧɟɧɢɹ�� ɞɥɹ� ɛɭɪɨɜɵɯ� ɪɚɛɨɬ� ɧɚɪɹɞɭ� ɫ�
ɦɧɨɠɟɫɬɜɨɦ�ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɫɨɜɟɪɲɟɧɫɬɜɨɦ� ɟɟ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɜɤɢ��
ɋɬɟɩɟɧɶ� ɫɨɜɟɪɲɟɧɫɬɜɚ� ɫɢɫɬɟɦɵ� ɩɪɨɦɵɜɤɢ�
ɨɰɟɧɢɜɚɸɬ� ɟɟ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɨɱɢɳɚɬɶ�
ɩɪɢɡɚɛɨɣɧɭɸ� ɡɨɧɭ� ɨɬ� ɜɵɛɭɪɟɧɧɵɯ� ɩɨɪɨɞ� ɜ�
ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ� ɗɬɚ� ɫɩɨɫɨɛɧɨɫɬɶ� ɦɨɠɟɬ�
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� ɫɨɛɥɸɞɟɧɢɟɦ�
ɩɪɟɞɴɹɜɥɹɟɦɵɯ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɫɢɫɬɟɦɵ�
ɩɪɨɦɵɜɤɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɬɪɟɛɨɜɚɧɢɣ��
ɉɨɫɥɟɞɧɢɟ� ɡɚɤɥɸɱɚɸɬɫɹ� ɜ� ɬɨɦ�� ɱɬɨ�
ɩɨɞɚɜɚɟɦɚɹ� ɧɚ� ɡɚɛɨɣ� ɫɤɜɚɠɢɧɵ��
ɩɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ�� ɨɬɪɚɠɚɹɫɶ� ɨɬ� ɧɟɝɨ��
ɞɨɥɠɧɚ� ɩɨɫɬɭɩɚɬɶ� ɜ� ɰɟɧɬɪɚɥɶɧɵɣ� ɩɪɨɯɨɞ�
ɭɫɬɪɨɣɫɬɜɚ�� Ɍɨɥɶɤɨ� ɬɚɤɚɹ� ɬɪɚɟɤɬɨɪɢɹ�

Ɋɢɫ�� ��� Ɇɟɯɚɧɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ� ɫ�
ɡɚɛɨɟɦ�ɫɤɜɚɠɢɧɵ�ɜɨ�ɜɪɟɦɹ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬɜ�
ɫɥɭɱɚɟ� ɮɨɪɦɵ� ɡɚɛɨɹ�ɚ� ±ɩɥɨɫɤɨɣ�� ɛ� ±
ɫɮɟɪɢɱɟɫɤɨɣ�



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

��

ɞɜɢɠɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɢɡ�ɩɪɨɦɵɜɨɱɧɵɯ�ɤɚɧɚɥɨɜ��ɬ��ɟ��ɨɬ�ɩɟɪɢɮɟɪɢɣɧɨɣ�ɱɚɫɬɢ�ɡɚɛɨɹ�
ɤ� ɰɟɧɬɪɚɥɶɧɨɣ� ɡɨɧɟ�� ɨɛɥɟɝɱɚɟɬ� ɨɬɫɨɫ� ɲɥɚɦɚ�� ɫɤɚɩɥɢɜɚɟɦɨɝɨ� ɧɚ� ɡɚɛɨɟ� ɫɤɜɚɠɢɧɵ� ɜɨ� ɜɪɟɦɹ�
ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�ɭɫɤɨɪɢɬɟɥɟɦ�ɭɫɬɪɨɣɫɬɜɚ >�±�� ��@�

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɜɢɠɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɟɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɫ� ɡɚɛɨɟɦ�
ɫɤɜɚɠɢɧɵ�ɦɨɞɟɥɢɪɭɟɬɫɹ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɦɨɞɟɥɶɸ��ɩɨɤɚɡɚɧɧɨɣ�ɧɚ�ɪɢɫ����>�@�

ɇɚ� ɭɤɚɡɚɧɧɨɣ� ɦɨɞɟɥɢ� ɨɛɨɡɧɚɱɟɧɵ�� K ± ɜɵɫɨɬɚ� ɭɫɬɚɧɨɜɤɢ� ɧɚɫɚɞɤɢ��D ± ɭɝɨɥ� � ɦɟɠɞɭ�
ɧɚɩɪɚɜɥɟɧɢɟɦ� ɫɬɪɭɢ� ɢ� ɨɫɶɸ� ɭ�� E ± ɭɝɨɥ� ɨɬɪɚɠɟɧɢɹ� ɫɬɪɭɢ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ�� 5 ±
ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɨɫɢ�ɧɚɫɚɞɤɢ�ɞɨ�ɨɫɢ�ɰɟɧɬɪɚɥɶɧɨɝɨ�ɩɪɨɯɨɞɚ�� U ± ɪɚɞɢɭɫ�ɰɟɧɬɪɚɥɶɧɨɝɨ�ɩɪɨɯɨɞɚ�
ɭɫɬɪɨɣɫɬɜɚ�

Ⱦɥɹ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɫ�ɡɚɛɨɟɦ�
ɫɤɜɚɠɢɧɵ�ɡɚɞɚɟɦɫɹ�ɤɨɨɪɞɢɧɚɬɧɨɣ�ɫɢɫɬɟɦɨɣ�ɏɈɍ ɫ�ɧɚɱɚɥɨɦ�ɤɨɨɪɞɢɧɚɬ�ɧɚ�ɜɵɯɨɞɟ�ɧɚɫɚɞɤɢ�ɩɨ�
ɟɟ�ɨɫɢ�

ɉɪɟɞɩɨɥɚɝɚɟɦ��ɱɬɨ�ɦɨɞɟɥɢɪɭɟɦɚɹ�ɜ�ɜɢɞɟ�ɲɚɪɨɨɛɪɚɡɧɵɯ�ɱɚɫɬɢɰ�ɩɪɨɦɵɜɨɱɧɚɹ�ɠɢɞɤɨɫɬɶ�
ɪɚɞɢɭɫɚ� U� �ɪɚɞɢɭɫ� ɨɬɜɟɪɫɬɢɹ� ɧɚɫɚɞɤɢ�� ɜɵɯɨɞɢɬ� ɢɡ� ɨɬɜɟɪɫɬɢɹ� ɧɚɫɚɞɤɢ� ɫɨ� ɫɤɨɪɨɫɬɶɸ� 9� ɩɨɞ�
ɭɝɥɨɦ�D ɤ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɨɫɢ�ɍ�

ɇɚ�ɬɚɤɭɸ�ɲɚɪɨɨɛɪɚɡɧɭɸ�ɱɚɫɬɢɰɭ�ɛɭɞɭɬ�ɞɟɣɫɬɜɨɜɚɬɶ�ɫɢɥɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɨɤɨɹɳɟɣɫɹ�
ɠɢɞɤɨɫɬɢ� ɢ� ɰɟɧɬɪɨɛɟɠɧɚɹ� ɫɢɥɚ�� Ɍɨɝɞɚ� ɫɢɥɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɠɢɞɤɨɫɬɢ� ɧɚ ɲɚɪ� ɛɭɞɟɬ� ɪɚɜɧɚ�

XU PSU ��� ��ɝɞɟ�X ± ɫɤɨɪɨɫɬɶ�ɲɚɪɚ��P ± ɜɹɡɤɨɫɬɶ�ɠɢɞɤɨɫɬɢ�
ɐɟɧɬɪɨɛɟɠɧɚɹ�ɫɢɥɚ�ɧɚɩɪɚɜɥɟɧɚ�ɩɪɨɬɢɜ�ɨɫɢ�ɏ ɢ�ɪɚɜɧɚ�PZ��5 ± [���ɝɞɟ�P ± ɦɚɫɫɚ�ɲɚɪɚ��Z

± ɭɝɥɨɜɚɹ�ɫɤɨɪɨɫɬɶ�ɜɪɚɳɟɧɢɹ�ɞɨɥɨɬɚ��ɯ ± ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɰɟɧɬɪɚ�ɞɨ�ɲɚɪɚ��Ɍɨɝɞɚ�ɜ�ɩɪɨɟɤɰɢɹɯ�
ɭɪɚɜɧɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɦɚɫɫɵ�ɜ�ɜɢɞɟ�ɲɚɪɚ�ɦɨɠɧɨɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�
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ɝɞɟ�ɯ��ɭ ± ɤɨɨɪɞɢɧɚɬɵ�ɰɟɧɬɪɚ�ɲɚɪɚ�ɜ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ�W��ɬɨɱɤɚ�ɧɚɞ�ɜɟɥɢɱɢɧɚɦɢ�ɯ�ɢ�ɭ�ɨɡɧɚɱɚɟɬ�
ɩɪɨɢɡɜɨɞɧɭɸ�ɩɨ�ɜɪɟɦɟɧɢ�
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ɞɢɚɦɟɬɪ�ɧɚɫɚɞɤɢ��ɪɚɫɯɨɞ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ�4 ɱɟɪɟɡ�X���Ɂɚɞɚɜɚɹ�ɬɪɢ�ɢɡ�ɷɬɢɯ�ɱɟɬɵɪɟɯ�ɜɟɥɢɱɢɧ�
ɫ� ɩɨɦɨɳɶɸ� ����� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɱɟɬɜɟɪɬɭɸ� ɜɟɥɢɱɢɧɭ�� ɬɟɦ� ɫɚɦɵɦ� ɨɛɟɫɩɟɱɢɬɶ�
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Ʉɪɨɦɟ� ɩɚɪɚɦɟɬɪɨɜ�� ɜɯɨɞɹɳɢɯ� ɜ� ɬɪɚɧɫɰɟɧɞɟɧɬɧɨɟ� ɭɪɚɜɧɟɧɢɟ� ����� ɜ� ɭɪɚɜɧɟɧɢɟ� �����
ɜɯɨɞɢɬ�ɭɝɨɥ�J��ɹɜɥɹɸɳɢɣɫɹ�ɮɭɧɤɰɢɟɣ�ɪɚɞɢɭɫɚ�ɤɪɢɜɢɡɧɵ�ɫɮɟɪɵ�U��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɡɚɜɢɫɢɦɨɫɬɶ�
�����ɛɨɥɟɟ�ɨɛɨɛɳɟɧɧɚɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�������ɗɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɬɟɦ��ɱɬɨ������ɹɜɥɹɟɬɫɹ�ɱɚɫɬɧɵɦ�
ɫɥɭɱɚɟɦ��ɩɨɥɭɱɚɟɦɵɦ�ɢɡ������ɩɪɢ�Uo���ɗɬɨ�ɨɡɧɚɱɚɟɬ��ɱɬɨ�ɜɵɪɚɠɟɧɢɟ������± ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�
ɨɫɧɨɜɚ�ɞɥɹ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɤɚɤ�ɤɨɧɫɬɪɭɤɰɢɢ�ɫɢɫɬɟɦɵ�ɩɪɨɦɵɜɤɢ�ɩɪɟɞɥɨɠɟɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɪɟɠɢɦɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɟɝɨ� ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɬɚɤ� ɢ� ɤɨɧɫɬɪɭɤɰɢɢ� ɧɢɠɧɟɝɨ�
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ�� ɬ�� ɟ�� ɪɚɡɪɭɲɚɸɳɟɣ� ɝɨɪɧɵɟ�ɩɨɪɨɞɵ�ɱɚɫɬɢ�ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ�
ɭɫɬɪɨɣɫɬɜɚ�� Ɉ� ɬɚɤɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɬɚɤɠɟ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɦɨɞɟɥɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� �ɪɢɫ�� ��� ɚ�� ɛ��� ɧɚ� ɨɫɧɨɜɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɨɬɨɪɵɯ� ɩɨɥɭɱɟɧɵ�
ɡɚɜɢɫɢɦɨɫɬɢ������ɢ�������Ɍɚɤ��ɫɨɝɥɚɫɧɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɫɪɚɜɧɟɧɢɹ�ɫɯɟɦ�ɧɚ�ɪɢɫ�����ɟɫɥɢ�ɡɚɛɨɣ�ɢɦɟɟɬ�
ɮɨɪɦɭ�ɫɮɟɪɵ��ɰɟɧɬɪ�ɤɨɬɨɪɨɣ�ɧɚɯɨɞɢɬɫɹ�ɧɚɞ�ɡɚɛɨɟɦ�ɫɤɜɚɠɢɧɵ��ɫɤɚɩɥɢɜɚɸɳɢɣɫɹ�ɜ�ɷɬɨɣ�ɡɨɧɟ�
ɛɭɪɨɜɨɣ� ɲɥɚɦ� ɛɭɞɟɬ� ɨɬɫɚɫɵɜɚɬɶɫɹ� ɜ� ɛɨɥɟɟ� ɥɟɝɤɨɦ� ɪɟɠɢɦɟ� >��� �@�� ɗɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ� ɭɫɬɪɨɣɫɬɜɚ� ɫ� ɜɨɝɧɭɬɨɣ� ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɡɨɧɟ� ɪɟɠɭɳɟɣ�
ɱɚɫɬɶɸ�� ɇɚɨɛɨɪɨɬ�� ɤɨɝɞɚ� ɰɟɧɬɪ� ɫɮɟɪɵ� ɧɚɯɨɞɢɬɫɹ� ɧɢɠɟ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ�� ɬ�� ɟ�� ɤɨɧɫɬɪɭɤɰɢɹ�
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ� ɢɦɟɟɬ� ɜɵɩɭɤɥɭɸ� ɪɟɠɭɳɭɸ� ɱɚɫɬɶ�� ɨɬɫɨɫ� ɛɭɪɨɜɨɝɨ� ɲɥɚɦɚ� ɩɪɢ�
ɪɚɡɪɭɲɟɧɢɢ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɡɚɬɪɭɞɧɹɟɬɫɹ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɨɩɬɢɦɚɥɶɧɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ�ɪɟɠɭɳɟɣ�
ɱɚɫɬɢ�ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɨɪɝɚɧɚ�ɭɫɬɪɨɣɫɬɜɚ�ɫɥɟɞɭɟɬ�ɢɫɤɚɬɶ�ɜ�ɨɛɥɚɫɬɢ�ɜɨɝɧɭɬɵɯ�ɟɟ�ɢɫɩɨɥɧɟɧɢɣ��
ɇɚɢɯɭɞɲɢɦ�ɢɡ�ɜɚɪɢɚɧɬɨɜ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɢɫɩɨɥɧɟɧɢɣ�ɹɜɥɹɟɬɫɹ�ɩɥɨɫɤɨɞɨɧɧɚɹ�
ɤɨɧɫɬɪɭɤɰɢɹ�ɪɟɠɭɳɟɣ�ɱɚɫɬɢ�ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɨɪɝɚɧɚ�ɭɫɬɪɨɣɫɬɜɚ�

ɇɚ� ɪɢɫ�� ��� ɚ±ɝ ɩɪɟɞɫɬɚɜɥɟɧɵ� ɤɪɢɜɵɟ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɜɡɚɢɦɨɜɥɢɹɧɢɟ� ɪɟɠɢɦɧɵɯ�
ɮɚɤɬɨɪɨɜ� ɢ� ɪɚɡɥɢɱɧɵɯ ɤɨɦɛɢɧɚɰɢɣ� ɩɚɪɚɦɟɬɪɨɜ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ� ɢɫɩɨɥɧɟɧɢɹ� ɫɢɫɬɟɦɵ�
ɩɪɨɦɵɜɤɢ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ��Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɞɚɧɧɵɯ ɪɢɫ�����ɩɨ�ɦɟɪɟ�ɭɞɚɥɟɧɢɹ�ɧɚɫɚɞɨɤ�
ɨɬ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɜ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ� ɭɫɬɪɨɣɫɬɜɚ� ɧɚɱɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ�
ɢɫɬɟɱɟɧɢɹ� ɫɬɪɭɢ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɪɟɡɤɨ� ɩɨɜɵɲɚɟɬɫɹ�� ɉɪɢɱɟɦ� ɩɪɨɢɫɯɨɞɢɬ� ɷɬɨ� ɩɪɢ�
ɪɚɫɩɨɥɨɠɟɧɢɢ� ɧɚɫɚɞɨɤ� ɫ� ɭɝɥɨɦ� ɧɚɤɥɨɧɚ� ɤ� ɜɟɪɬɢɤɚɥɢ�� ɪɚɜɧɵɦ ��q�� ɗɬɨɬ� ɫɤɚɱɨɤ� ɡɧɚɱɟɧɢɣ�
ɧɚɱɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɫɬɪɭɢ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɢɧɬɟɪɜɚɥɭ� ɭɝɥɚ� ɧɚɤɥɨɧɚ��
ɪɚɜɧɨɝɨ� ��qdDd��q�� Ⱦɨ� ɢ� ɩɨɫɥɟ� ɭɤɚɡɚɧɧɨɝɨ� ɢɧɬɟɪɜɚɥɚ� ɭɝɥɨɜ� ɧɚɤɥɨɧɚ� ɧɚɫɚɞɨɤ ɢɡɦɟɧɟɧɢɹ�
ɧɚɱɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɢɫɬɟɱɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɤɨɥɟɛɚɬɟɥɶɧɨɫɬɶɸ�ɫ�
ɧɟɛɨɥɶɲɨɣ�ɚɦɩɥɢɬɭɞɨɣ�

ȼɵɜɨɞɵ
�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɟɫɥɢ� ɡɚɛɨɣ� ɢɦɟɟɬ� ɮɨɪɦɭ� ɫɮɟɪɵ�� ɰɟɧɬɪ� ɤɨɬɨɪɨɣ� ɧɚɯɨɞɢɬɫɹ� ɧɚɞ�

ɡɚɛɨɟɦ� ɫɤɜɚɠɢɧɵ�� ɫɤɚɩɥɢɜɚɸɳɢɣɫɹ� ɜ� ɷɬɨɣ� ɡɨɧɟ� ɛɭɪɨɜɨɣ� ɲɥɚɦ� ɛɭɞɟɬ� ɨɬɫɚɫɵɜɚɬɶɫɹ� ɜ� ɛɨɥɟɟ�
ɥɟɝɤɨɦ�ɪɟɠɢɦɟ��

�� ɗɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ� ɭɫɬɪɨɣɫɬɜɚ� ɫ� ɜɨɝɧɭɬɨɣ� ɜ�
ɰɟɧɬɪɚɥɶɧɨɣ�ɡɨɧɟ�ɪɟɠɭɳɟɣ�ɱɚɫɬɶɸ��

�� Ʉɨɝɞɚ� ɰɟɧɬɪ� ɫɮɟɪɵ� ɧɚɯɨɞɢɬɫɹ� ɧɢɠɟ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ�� ɬ�� ɟ�� ɤɨɝɞɚ� ɤɨɧɫɬɪɭɤɰɢɹ�
ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ� ɢɦɟɟɬ� ɜɵɩɭɤɥɭɸ� ɪɟɠɭɳɭɸ� ɱɚɫɬɶ�� ɨɬɫɨɫ� ɛɭɪɨɜɨɝɨ� ɲɥɚɦɚ� ɩɪɢ�
ɪɚɡɪɭɲɟɧɢɢ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɡɚɬɪɭɞɧɹɟɬɫɹ��

�� Ɉɩɬɢɦɚɥɶɧɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ� ɪɟɠɭɳɟɣ� ɱɚɫɬɢ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɨɪɝɚɧɚ� ɭɫɬɪɨɣɫɬɜɚ�
ɫɥɟɞɭɟɬ�ɢɫɤɚɬɶ�ɜ�ɨɛɥɚɫɬɢ�ɜɨɝɧɭɬɵɯ�ɟɟ�ɢɫɩɨɥɧɟɧɢɣ�

�� ɇɚɢɯɭɞɲɢɦ� ɢɡ� ɜɚɪɢɚɧɬɨɜ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɮɨɪɦ� ɪɟɠɭɳɟɣ� ɱɚɫɬɢ� ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ�
ɨɪɝɚɧɚ�ɭɫɬɪɨɣɫɬɜɚ�ɹɜɥɹɟɬɫɹ�ɩɥɨɫɤɨɞɨɧɧɨɟ�ɟɟ�ɢɫɩɨɥɧɟɧɢɟ�



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

��

ɚ ɛ

ɜ ɝ
Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɢ� ɪɟɠɢɦɧɵɯ� ɮɚɤɬɨɪɨɜ� ɨɬ� ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ� ɢɫɩɨɥɧɟɧɢɹ� ɫɢɫɬɟɦɵ�
ɩɪɨɦɵɜɤɢ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ��ɚ�± ɩɪɢ�U  �������ɦ��UR  �������ɦ���±K  ������ɦ���±K  �
�����ɦ���±K  ������ɦ��ɛ�± ɩɪɢ�U  �������ɦ��UR  �������ɦ���±K  ������ɦ���±K  ������ɦ���±K  ������
ɦ��ɜ�± ɩɪɢ�U  ������ɦ��UR  �������ɦ���±K  ������ɦ���±K  ������ɦ���±K  ������ɦ��ɝ�± ɩɪɢ�U  �������
ɦ��UR  �������ɦ���±K  ������ɦ���±K  ������ɦ���±K  ������ɦ

Ⱦɨɫɥɿɞɠɟɧɨ ɪɭɯ ɩɪɨɦɢɜɧɨʀ ɪɿɞɢɧɢ�� ʀʀ ɜɡɚɽɦɨɞɿɸ ɡ ɡɚɛɨɽɦ ɫɜɟɪɞɥɨɜɢɧɢ ɧɚ ɨɫɧɨɜɿ ɦɟɯɚɧɿɱɧɨʀ
ɦɨɞɟɥɿ ɡ ɪɿɡɧɢɦɢ ɜɟɤɬɨɪɚɦɢ ɧɚɩɪɹɦɤɭ ɪɭɯɭ ɿ ɤɨɧɫɬɪɭɤɬɢɜɧɢɦɢ ɮɨɪɦɚɦɢ ɜɢɤɨɧɚɜɱɨʀ ɱɚɫɬɢɧɢ
ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ�

ɍ�ɩɪɨɟɤɰɿɹɯ�ɜɢɤɨɪɢɫɬɚɧɿ�ɪɿɜɧɹɧɧɹ�ɪɭɯɭ�ɦɚɫɢ�ɭ�ɜɢɝɥɹɞɿ�ɤɭɥɿ��ɳɨ�ɦɨɞɟɥɸɽ�ɱɚɫɬɢɧɤɭ ɩɪɨɦɢɜɧɨʀ�
ɪɿɞɢɧɢ� ɡ� ɜɿɞɩɨɜɿɞɧɢɦ� ɤɪɚɣɨɜɢɦɢ� ɭɦɨɜɚɦɢ�� Ɋɨɡɪɨɛɥɟɧɨ� ɦɚɬɟɦɚɬɢɱɧɿ� ɚɥɝɨɪɢɬɦɢ� ɞɥɹ� ɜɢɛɨɪɭ�
ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ�ɫɢɫɬɟɦɢ�ɩɪɨɦɢɜɤɢ�ɩɪɢɫɬɪɨɸ ɩɪɢ�ɩɨɞɚɱɿ�ɛɭɪɨɜɨɝɨ�ɪɨɡɱɢɧɭ��ɳɨ�ɡɚɛɟɡɩɟɱɭɽ�
ɨɱɢɳɟɧɧɹ� ɩɪɢɜɢɛɿɣɧɨʀ ɡɨɧɢ� ɫɜɟɪɞɥɨɜɢɧɢ� ɜɿɞ� ɜɢɛɭɪɟɧɧɨʀ ɩɨɪɨɞɢ ɞɥɹ� ɪɿɡɧɢɯ�ɮɨɪɦ� ɜɢɤɨɧɚɜɱɨʀ� ɱɚɫɬɢɧɢ�
ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ�� ȼɢɡɧɚɱɟɧɨ� ɫɭɦɿɫɧɿ� ɭɦɨɜɢ� ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ� ɩɚɪɚɦɟɬɪɿɜ� ɫɢɫɬɟɦɢ�
ɩɪɨɦɢɜɤɢ�ɿ�ɮɨɪɦ�ɜɢɤɨɧɚɜɱɨɝɨ�ɨɪɝɚɧɭ�ɩɨɪɨɞɨɪɭɣɧɿɜɧɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ�ɿ�ɩɚɪɚɦɟɬɪɿɜ�ʀɯ�ɟɤɫɩɥɭɚɬɚɰɿʀ�ɬɚ�
ɞɚɧɿ�ɜɿɞɩɨɜɿɞɧɿ�ɪɟɤɨɦɟɧɞɚɰɿʀ�ɞɥɹ�ɪɟɚɥɿɡɚɰɿʀ�ɩɪɨɰɟɫɭ�ɜɢɪɨɛɧɢɰɬɜɚ�ɛɭɪɨɜɢɯ�ɪɨɛɿɬ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɞɨɥɨɬɨ�� ɫɢɫɬɟɦɚ� ɩɪɨɦɢɜɤɢ�� ɡɚɛɨɣ�� ɜɡɚɽɦɨɞɿɹ�� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɨɱɢɳɟɧɧɹ��
ɭɡɝɨɞɠɟɧɿɫɬɶ�ɩɚɪɚɦɟɬɪɿɜ��ɜɢɤɨɧɚɧɧɹ�ɛɭɪɨɜɢɯ�ɪɨɛɿɬ

'(7(50,1$7,21� 2)� 7+(� &216758&7,9(� 3$5$0(7(56� 2)� 7+(� 6<67(0� 2)�
:$6+,1*�7+(�32:'(5�',675,%87,21�,167580(176
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