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�� ɉɚɬ���������ɍɤɪɚʀɧɚ��ɆɉɄ�ȿ��ȼ������������������ɋɩɨɫɿɛ�ɬɚɦɩɨɧɭɜɚɧɧɹ�ɫɜɟɪɞɥɨɜɢɧ���Ⱥ� Ʉ�
ɋɭɞɚɤɨɜ���ɘ��Ʌ��Ʉɭɡɢɧ��Ⱦ��Ⱥ��ɋɭɞɚɤɨɜɚ���± Ɂɚɹɜɥ������������ɞɪɭɤ�������������Ȼɸɥ��ʋ���

ɇɚɞɿɣɲɥɚ���������

ɍȾɄ�������

Ⱥ� ɇ��Ⱦɚɜɢɞɟɧɤɨ��ɞ�ɪ��ɬɟɯɧ��ɧɚɭɤ��Ⱥ� Ɏ��Ʉɚɦɵɲɚɰɤɢɣ� ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ

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

ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ�ɋɂɋɌȿɆɕ�ɈɑɂɋɌɄɂ�ȾɈɅɈɌ�ɉɊɂ�ȻɍɊȿɇɂɂ�
ɋɄȼȺɀɂɇ�ɋ�ɉɊɈȾɍȼɄɈɃ

ɉɪɟɞɫɬɚɜɥɟɧɚ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ�ɤɨɧɫɬɪɭɤɰɢɹ�ɫɨɩɟɥ�ɞɨɥɨɬ�ɞɥɹ�ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ�ɫ�
ɩɪɨɞɭɜɤɨɣ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɛɭɪɟɧɢɟ�ɫɤɜɚɠɢɧ��ɫɤɜɚɠɢɧɚ��ɩɪɨɞɭɜɤɚ��ɫɨɩɥɨ�ɞɨɥɨɬɚ�

Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɨɛɥɟɦɵ
Ȼɚɡɢɫɨɦ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�� ɜ� ɰɟɥɨɦ�� ɹɜɥɹɟɬɫɹ� ɝɨɪɧɚɹ� ɨɬɪɚɫɥɶ��

ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ� ɞɨɛɵɱɭ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɢ� ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ� ɫɵɪɶɟɜɵɟ� ɩɨɬɪɟɛɧɨɫɬɢ�
ɍɤɪɚɢɧɵ�� Ɉɫɧɨɜɧɵɟ� ɨɛɴɟɦɵ� ɝɨɪɧɨɣ� ɦɚɫɫɵ� ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ� ɤ� ɜɵɟɦɤɟ� ɛɭɪɨɜɡɪɵɜɧɵɦ�
ɫɩɨɫɨɛɨɦ�� ɨɞɧɢɦ� ɢɡ� ɝɥɚɜɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɤɨɬɨɪɨɝɨ� ɹɜɥɹɟɬɫɹ� ɛɭɪɟɧɢɟ�
ɜɡɪɵɜɧɵɯ�ɫɤɜɚɠɢɧ�

ɇɚɢɛɨɥɟɟ� ɨɬɜɟɬɫɬɜɟɧɧɵɦ�� ɞɨɪɨɝɨɫɬɨɹɳɢɦ�� ɜɵɫɨɤɨɧɚɝɪɭɠɚɟɦɵɦ� ɢ� ɢɡɧɚɲɢɜɚɟɦɵɦ�
ɡɜɟɧɨɦ� ɛɭɪɨɜɨɝɨ� ɫɬɚɧɤɚ� ɹɜɥɹɟɬɫɹ� ɛɭɪɨɜɨɣ� ɨɪɝɚɧ� ɫ� ɜɪɚɳɚɬɟɥɶɧɨ�ɩɨɞɚɸɳɢɦ� ɦɟɯɚɧɢɡɦɨɦ��
ɋɢɫɬɟɦɚ� ©ɛɭɪɨɜɨɣ� ɨɪɝɚɧ� ± ɜɪɚɳɚɬɟɥɶɧɨ�ɩɨɞɚɸɳɢɣ� ɦɟɯɚɧɢɡɦª� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ�
ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɢɡɦɟɧɹɟɬɫɹ�ɢ�ɧɟ�ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɛɭɪɨɜɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɫɧɢɠɚɟɬɫɹ� ɩɪɢ� ɧɟɩɪɟɪɵɜɧɨɦ� ɡɧɚɱɢɬɟɥɶɧɨɦ� ɭɜɟɥɢɱɟɧɢɢ� ɡɚɬɪɚɬ� ɧɚ� ɛɭɪɨɜɵɟ�
ɪɚɛɨɬɵ��ɩɪɢɯɨɞɹɳɢɟɫɹ�ɧɚ�ɨɞɧɭ�ɫɤɜɚɠɢɧɭ�

Ȼɭɪɨɜɨɣ�ɨɪɝɚɧ��ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɛɭɪɨɜɵɯ�ɲɬɚɧɝ�ɢ�ɛɭɪɨɜɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ��ɨɩɪɟɞɟɥɹɟɬ�ɫɩɨɫɨɛ�
ɛɭɪɟɧɢɹ�ɫɤɜɚɠɢɧ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɜɨɣɫɬɜɚɦɢ�ɝɨɪɧɵɯ�ɩɨɪɨɞ��ɤɨɬɨɪɵɟ�ɢɡɦɟɧɹɸɬɫɹ�ɜ�ɲɢɪɨɤɨɦ�
ɞɢɚɩɚɡɨɧɟ� ɞɚɠɟ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɛɭɪɢɜɚɟɦɨɝɨ� ɛɥɨɤɚ�� ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɫɬɚɧɤɚ� ɢ� ɫɬɨɣɤɨɫɬɶ�
ɛɭɪɨɜɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɡɚɜɢɫɹɬ�ɨɬ�ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ�

Ɉɞɧɚɤɨ� ɪɟɠɢɦ� ɛɭɪɟɧɢɹ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɢɩɨɦ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�
ɜɪɚɳɚɬɟɥɶɧɨ�ɩɨɞɚɸɳɟɝɨ� ɦɟɯɚɧɢɡɦɚ�� ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨ� ɪɟɝɭɥɢɪɭɸɳɟɝɨ�
ɫɤɨɪɨɫɬɶ�ɜɪɚɳɟɧɢɹ�ɢ�ɭɫɢɥɢɟ�ɩɨɞɚɱɢ�

ɋɨɜɪɟɦɟɧɧɵɟ� ɛɭɪɨɜɵɟ� ɫɬɚɧɤɢ� ɢɦɟɸɬ� ɫɥɟɞɭɸɳɢɟ� ɬɢɩɵ� ɦɟɯɚɧɢɡɦɚ� ɩɨɞɚɱɢ� ɛɭɪɨɜɨɝɨ�
ɨɪɝɚɧɚ� ɧɚ� ɡɚɛɨɣ� ɫɤɜɚɠɢɧɵ�� ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ�� ɤɚɧɚɬɧɵɣ�� ɤɚɧɚɬɧɨ�ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ�� ɰɟɩɧɨɣ��ȼ�
ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɭɤɚɡɚɧɧɵɟ� ɦɟɯɚɧɢɡɦɵ� ɭɫɢɥɢɹ� ɩɨɞɚɱɢ� ɧɚ� ɛɭɪɨɜɨɣ�
ɢɧɫɬɪɭɦɟɧɬ� ɩɪɢ� ɢɡɦɟɧɹɸɳɢɯɫɹ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜɚɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� �ɜ� ɩɟɪɜɭɸ�
ɨɱɟɪɟɞɶ� ɤɪɟɩɨɫɬɢ�� ɪɟɝɭɥɢɪɭɸɬ� ɫɬɭɩɟɧɱɚɬɨ�� ɑɚɫɬɨ� ɷɬɢ� ɭɫɢɥɢɹ� ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ɬɪɟɛɭɟɦɵɦ�
ɩɚɪɚɦɟɬɪɚɦ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɟɡɤɨɦɭ� ɫɧɢɠɟɧɢɸ� ɫɬɨɣɤɨɫɬɢ� ɛɭɪɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɢ�
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ�ɜɵɯɨɞɭ�ɟɝɨ�ɢɡ�ɫɬɪɨɹ�
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Ʉɨɧɫɬɪɭɤɰɢɹ� ɢ� ɞɢɚɦɟɬɪ� ɞɨɥɨɬɚ� ɨɩɪɟɞɟɥɹɸɬ� ɬɚɤɠɟ� ɡɚɛɨɣɧɭɸ� ɢ� ɤɨɦɩɪɟɫɫɨɪɧɭɸ�
ɦɨɳɧɨɫɬɢ�� ɫɤɨɪɨɫɬɶ� ɢ� ɭɫɢɥɢɟ� ɩɨɞɚɱɢ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜɥɢɹɸɳɢɟ� ɧɚ� ɩɨɫɬɪɨɟɧɢɟ�
ɜɪɚɳɚɬɟɥɶɧɨ�ɩɚɞɚɸɳɢɯ� ɦɟɯɚɧɢɡɦɨɜ� ɢ� ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɢɫɬɟɦ� ɛɭɪɨɜɨɝɨ� ɫɬɚɧɤɚ�� ɟɝɨ�
ɷɧɟɪɝɨɜɨɨɪɭɠɟɧɧɨɫɬɶ��ɦɚɫɫɭ��ɚ�ɡɧɚɱɢɬ��ɢ�ɫɬɨɢɦɨɫɬɶ�ɫɬɚɧɤɚ��Ȼɨɥɟɟ�ɬɨɝɨ��ɨɫɧɨɜɧɨɣ�ɪɟɠɢɦɧɵɣ�
ɩɚɪɚɦɟɬɪ� ± ɨɫɟɜɚɹ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɞɨɥɨɬɨ� ± ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ� ɩɪɨɱɧɨɫɬɶɸ�
ɛɭɪɨɜɨɝɨ� ɞɨɥɨɬɚ� �ɨɩɨɪɵ� ɢ� ɜɨɨɪɭɠɟɧɢɹ��� ɇɚɤɨɧɟɰ�� ɫɤɨɪɨɫɬɧɵɟ� ɤɚɱɟɫɬɜɚ� ɞɨɥɨɬɚ�� ɟɝɨ�
ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ �ɪɟɫɭɪɫ�� ɢ� ɫɬɨɢɦɨɫɬɶ� ɮɨɪɦɢɪɭɸɬ� ɤɪɢɬɟɪɢɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɛɭɪɟɧɢɹ�
�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�� ɭɞɟɥɶɧɵɟ� ɡɚɬɪɚɬɵ�� ɭɞɟɥɶɧɭɸ� ɷɧɟɪɝɨɟɦɤɨɫɬɶ� ɩɪɨɰɟɫɫɚ��� Ɂɚɬɪɚɬɵ� ɧɚ�
ɛɭɪɨɜɨɣ�ɢɧɫɬɪɭɦɟɧɬ�ɡɚ�ɫɪɨɤ�ɫɥɭɠɛɵ�ɛɭɪɨɜɨɝɨ�ɫɬɚɧɤɚ���±���ɥɟɬ��ɫɨɩɨɫɬɚɜɢɦɵ�ɫ�ɤɚɩɢɬɚɥɶɧɵɦɢ�
ɡɚɬɪɚɬɚɦɢ�ɧɚ�ɩɪɢɨɛɪɟɬɟɧɢɟ�ɫɬɚɧɤɚ�

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɛɭɪɨɜɨɟ�ɞɨɥɨɬɨ�ɹɜɥɹɟɬɫɹ ɧɟ�ɬɨɥɶɤɨ�ɨɫɧɨɜɧɨɣ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɱɚɫɬɶɸ�
ɛɭɪɨɜɨɝɨ�ɫɬɚɧɤɚ��ɛɟɡ�ɤɨɬɨɪɨɣ�ɧɟɜɨɡɦɨɠɧɨ�ɛɭɪɟɧɢɟ���ɧɨ�ɢ�ɜɚɠɧɟɣɲɢɦ�ɷɥɟɦɟɧɬɨɦ�ɬɟɯɧɨɥɨɝɢɢ�

ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�
ɐɟɥɶ� ɪɚɛɨɬɵ ± ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�

ɤɨɧɫɬɪɭɤɰɢɢ�ɛɭɪɨɜɵɯ�ɞɨɥɨɬ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ�ɫ�
ɩɪɨɞɭɜɤɨɣ�

Ⱦɥɹ� ɜɵɛɨɪɚ� ɤɪɢɬɟɪɢɟɜ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢ�
ɩɨɫɬɪɨɟɧɢɹ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ� ɛɭɪɟɧɢɹ�
ɧɟɨɛɯɨɞɢɦɨ� ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ� ɮɚɤɬɨɪɵ�� ɜɥɢɹɸɳɢɟ�
ɧɚ�ɪɚɛɨɬɭ�ɞɨɥɨɬɚ�ɢ�ɛɭɪɨɜɨɝɨ�ɫɬɚɧɤɚ�

Ɉɛɳɢɣ� ɜɢɞ� ɞɨɥɨɬɚ� ɫ� ɫɢɫɬɟɦɨɣ�
ɨɱɢɫɬɤɢɩɨɤɚɡɚɧɧɚ�ɪɢɫ� ��

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɧɚɥɢɡɚ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�
ɞɚɧɧɵɯ�ɜɵɹɜɢɥɢ�ɧɢɡɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɫɬɚɧɞɚɪɬɧɵɯ�
ɫɨɩɟɥ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɡɚɛɨɹ� ɨɬ� ɲɥɚɦɚ�� Ɉɫɧɨɜɧɵɦ�
ɤɪɢɬɟɪɢɟɦ�� ɨɩɪɟɞɟɥɹɸɳɢɦ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɜɵɧɨɫɚ�
ɲɥɚɦɚ�� ɤɚɤ� ɩɨɤɚɡɚɥɚ� ɩɪɚɤɬɢɤɚ�� ɹɜɥɹɟɬɫɹ� ɫɤɨɪɨɫɬɶ�
ɜɨɫɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�

ȼ� ɰɟɥɹɯ� ɩɨɜɵɲɟɧɢɹ� ɫɤɨɪɨɫɬɧɨɝɨ� ɧɚɩɨɪɚ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɡɦɟɧɢɬɶ� ɝɟɨɦɟɬɪɢɸ� ɫɨɩɟɥ� ɞɨɥɨɬ�� ȼ�

ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɬɚɧɞɚɪɬɧɨɣ�ɦɟɬɨɞɢɤɨɣ >�@�ɪɚɫɫɱɢɬɚɥɢ�ɫɨɩɥɚ�ɧɚɫɚɞɤɢ�ɧɨɜɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɞɥɹ�
ɞɜɭɯ�ɬɢɩɨɜ�ɫɬɚɧɤɨɜ��ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ� �ɋȻɒ��ɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɤɨɦɩɚɧɢɢ�©Ⱥɬɥɚɫ�
Ʉɨɩɤɨª�

ɋɭɦɦɚɪɧɚɹ�ɩɥɨɳɚɞɶ�ɧɚɫɚɞɨɤ�Iɞ ɞɨɥɨɬɚ

9

4
I N ɞ ��ɦ�

4N ± ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɤɨɦɩɪɟɫɫɨɪɚ��ɦ��ɫ��9 ± ɫɤɨɪɨɫɬɶ�ɜɨɡɞɭɯɚ�ɜ�ɡɚɬɪɭɛɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ�
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ɩɨɪɨɞɵ� ɫɪɟɞɧɟɣ� ɦɚɫɫɵ± ɝɪɚɧɢɬ�� ɩɟɫɱɚɧɢɤ�9 � ��� ɦ�ɫ�� ɞɥɹ� ɨɫɥɨɠɧɟɧɧɵɯ� ɭɫɥɨɜɢɣ� �ɬɹɠɟɥɵɟ�
ɩɨɪɨɞɵ�± ɛɚɡɚɥɶɬ��ɤɜɚɪɰɢɬɵ�9 ����ɦ�ɫ�ɞɥɹ�ɨɛɜɨɞɧɟɧɧɵɯ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�9 ����ɦ�ɫ�
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Ⱦɢɚɦɟɬɪɵ�ɧɚɫɚɞɨɤ�ɞɨɥɨɬɚ�
�� Ⱦɥɹ�ɫɬɚɧɤɚ�ɬɢɩɚɋȻɒ

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɞɨɥɨɬɚ�ɫ�
ɫɢɫɬɟɦɨɣ�ɨɱɢɫɬɤɢ
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ȼɬɨɪɨɣ� ɪɚɫɱɟɬ� ɜɵɩɨɥɧɟɧ� ɞɥɹ� ɤɨɷɮɮɢɰɢɟɧɬɚ�� ɪɚɜɧɨɝɨ� ���� ɢ� ɜɵɛɪɚɧɵ� ɦɢɧɢɦɚɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ�ɢɡ�ɞɜɭɯ�ɪɚɫɱɟɬɨɜ>�� �@�
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Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ� ��ɢ�ɩɨɤɚɡɚɧɵ ɧɚ�ɪɢɫ����ɢ���ɜ�ɜɢɞɟ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɦɨɞɟɥɟɣ�

Ɍɚɛɥɢɰɚ��� Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜɫɨɩɟɥ�ɧɚɫɚɞɨɤ�ɧɨɜɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ

Ɍɢɩ�ɫɬɚɧɤɚ
Ɋɚɡɦɟɪɵ�ɧɚɫɚɞɨɤ��ɦɦ

ɫ�ɰɟɧɬɪɚɥɶɧɵɦ�ɤɪɭɝɥɵɦ�
ɨɬɜɟɪɫɬɢɟɦ

ɳɟɥɟɜɚɹ

ɋȻɒ
��
��
�

�u��
�u��
�u��
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Ⱦɪɭɝɢɦɢ� ɫɥɨɜɚɦɢ�� ɪɚɡɪɚɛɨɬɚɧɧɵɟ� ɫɨɩɥɚ�ɧɚɫɚɞɤɢ� ɩɨɡɜɨɥɹɸɬ� ɭɜɟɥɢɱɢɬɶ� ɫɤɨɪɨɫɬɶ�
ɜɨɫɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�ɜɨɡɞɭɯɚ�ɩɪɢ�ɩɪɨɞɭɜɤɟ�ɛɟɡ�ɩɨɬɟɪɢ�ɩɥɨɳɚɞɢ�ɤɨɧɬɚɤɬɚ�ɫɬɪɭɢ�ɫ�ɡɚɛɨɟɦ��ɪɢɫ�����



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

���

Ɋɢɫ�����ɋɯɟɦɚ�ɤɨɧɬɚɤɬɚ�ɫɬɪɭɢ�ɜɨɡɞɭɯɚ�ɫ�ɡɚɛɨɟɦ�ɩɪɢ�ɫɬɚɧɞɚɪɬɧɨɣ��ɚ��ɢ�ɳɟɥɟɜɨɣ��ɛ��ɫɯɟɦɚɦ�ɢ�
ɨɞɢɧɚɤɨɜɨɣ�ɫɤɨɪɨɫɬɢ�ɜɨɡɞɭɯɚ

ȼɵɜɨɞɵ
���ɇɨɜɚɹ�ɤɨɧɫɬɪɭɤɰɢɹ�ɫɨɩɟɥ�ɞɨɥɨɬ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɫɤɨɪɨɫɬɶ�ɜɨɫɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�

ɜɨɡɞɭɯɚ�ɩɪɢ�ɩɪɨɞɭɜɤɟ�ɛɟɡ�ɩɨɬɟɪɢ�ɩɥɨɳɚɞɢ�ɤɨɧɬɚɤɬɚ�ɫɬɪɭɢ�ɫ�ɡɚɛɨɟɦ�
���Ɉɠɢɞɚɟɦɵɣ�ɷɮɮɟɤɬ�ɨɬ�ɩɪɢɦɟɧɟɧɢɹ�ɧɨɜɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�ɫɢɫɬɟɦ�ɨɱɢɫɬɤɢ�ɞɨɥɨɬ�ɩɪɢ�

ɩɪɨɞɭɜɤɟ�ɛɭɞɟɬ�ɩɨɥɭɱɟɧ�ɡɚ�ɫɱɟɬ�ɩɪɢɪɨɫɬɚ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ�ɜɡɪɵɜɧɵɯ�ɫɤɜɚɠɢɧ�ɧɚ������ɱɬɨ�ɜ�
ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɩɪɢɜɟɞɟɬ� ɤ� ɫɧɢɠɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ� ɞɨɛɵɜɚɟɦɨɣ� ɪɭɞɵ� �ɢɥɢ� ɞɪɭɝɨɝɨ�
ɩɨɥɟɡɧɨɝɨ�ɢɫɤɨɩɚɟɦɨɝɨ��

ɇɚɜɟɞɟɧɨ�ɭɞɨɫɤɨɧɚɥɟɧɭ�ɤɨɧɫɬɪɭɤɰɿɸ�ɫɨɩɟɥ�ɞɨɥɿɬ�ɞɥɹ�ɛɭɪɿɧɧɹ�ɫɜɟɪɞɥɨɜɢɧ�ɡ�ɩɪɨɞɭɜɤɨɸ�
Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ�ɛɭɪɿɧɧɹ�ɫɜɟɪɞɥɨɜɢɧ��ɫɜɟɪɞɥɨɜɢɧɚ��ɩɪɨɞɭɜɚɧɧɹ��ɫɨɩɥɨ�ɞɨɥɨɬɚ�

,03529(0(17�2)�7+(�&/($1,1*�6<67(0�
)25�'5,//,1*�:+((/6�:,7+�385*,1*

$Q�LPSURYHG�GHVLJQ�RI�GULOO�ELW QR]]OHV�IRU�GULOOLQJ�ZHOOV�ZLWK�EORZLQJ�
ɄH\�ZRUGV��ZHOO�GULOOLQJ��ERUHKROH��EORZGRZQ��ELW�QR]]OH�

Ɋɢɫ�� ��� Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɦɨɞɟɥɢ� ɫɨɩɟɥ�
ɞɨɥɨɬ� ɞɥɹ� ɫɤɨɪɨɫɬɢ� ɜɨɫɯɨɞɹɳɟɝɨ�
ɩɨɬɨɤɚ����ɦ�ɫ�ɫɬɚɧɤɚ�ɋȻɒ

Ɋɢɫ���� Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɦɨɞɟɥɢ� ɫɨɩɟɥ�
ɞɨɥɨɬ ɞɥɹ�ɫɤɨɪɨɫɬɢ�ɜɨɫɯɨɞɹɳɟɝɨ�ɩɨɬɨɤɚ�
���ɦ�ɫɫɬɚɧɤɚ 3LW9DSHU
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���

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɭɥɚɬɨɜ�Ⱥ� ɂ���Ⱥɜɟɬɢɫɨɜ�Ⱥ� Ƚ��ɋɩɪɚɜɨɱɧɢɤ�ɢɧɠɟɧɟɪɚ�ɩɨ�ɛɭɪɟɧɢɸ��ɜ���ɬ��± Ɇ���ɇɟɞɪɚ��

������
�� ɋɭɥɚɤɲɢɧ� ɋ� ɋ�� ɉɪɚɤɬɢɱɟɫɤɨɟ� ɪɭɤɨɜɨɞɫɬɜɨ� ɩɨ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɨɦɭ� ɛɭɪɟɧɢɸ�� ±

Ɇ��ɇɟɞɪɚ��������± ����ɫ�
�� Ȼɭɪɨɜɵɟ� ɫɬɚɧɤɢ� ɧɚ� ɤɚɪɶɟɪɚɯ�� Ʉɨɧɫɬɪɭɤɰɢɢ�� ɷɤɫɩɥɭɚɬɚɰɢɹ�� ɪɚɫɱɟɬ�� ɭɱɟɛ�ɩɨɫɨɛɢɟ� ��

ȼ� ɋ� Ʉɜɚɝɢɧɢɞɡɟ��ɘ� Ⱥ� Ⱥɧɬɨɧɨɜ��ȼ� Ȼ� Ʉɨɪɟɰɤɢɣ�ɢ�ɞɪ� ± Ʉ���Ƚɨɪɧɚɹ ɤɧ���������± ����ɫ�
�� 'DYLGHQNR $� 1���.DP\VKDWVN\ $� )���6XGDNRY $� .��,QQRYDWLYH�WHFKQRORJ\�IRU�SUHSDULQJ�

ZDVKLQJ�OLTXLG�LQ�WKH�FRXUVH�RI�GULOOLQJ����6FL� DQG ,Q��± ������± 1 ��������Ɋ� �±���
�� 'DYLGHQNR $� 1��� .DP\VKDWVN\� $� )�� 7HFKQRORJ\� IRU� SUHSDULQJ� ZDVKLQJ� OLTXLG ��

$*+'5,//,1*��2,/��*$6� ± ����� ± ����± 1����± Ɋ� ���±����
ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

Ⱥ� Ⱥ��Ʉɨɠɟɜɧɢɤɨɜ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ��ɇ� Ⱥ��ɇɚɭɦɟɧɤɨ� ɚɫɩɢɪɚɧɬ

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

ȺɇȺɅɂɁ�ɄɊɍɉɇɈɋɌɂ�ɑȺɋɌɂɐ�ȽɊȺȼɂɃɇɈɃ�ɈȻɋɕɉɄɂ�ȽɊȺȼɂɃɇɕɏ�
ɎɂɅɖɌɊɈȼ�ȻɍɊɈȼɕɏ ɋɄȼȺɀɂɇ

Ɋɚɫɫɦɨɬɪɟɧ� ɜɨɩɪɨɫ�ɩɨɞɛɨɪɚ� ɤɪɭɩɧɨɫɬɢ�ɱɚɫɬɢɰ� ɝɪɚɜɢɣɧɨɣ�ɨɛɫɵɩɤɢ ɞɥɹ�ɨɞɧɨ� ɢ�ɞɜɭɯɫɥɨɣɧɵɯ�
ɝɪɚɜɢɣɧɵɯ�ɮɢɥɶɬɪɨɜ�ɛɭɪɨɜɵɯ�ɫɤɜɚɠɢɧ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɫɤɜɚɠɢɧɚ�� ɤɪɭɩɧɨɫɬɶ� ɱɚɫɬɢɰ�� ɞɜɭɯɫɥɨɣɧɵɣ� ɝɪɚɜɢɣɧɵɣ�ɮɢɥɶɬɪ�� ɝɪɚɜɢɣɧɚɹ�
ɨɛɫɵɩɤɚ�

ȼɜɟɞɟɧɢɟ
ȼ�ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�ɍɤɪɚɢɧɚ� ɪɚɫɩɨɥɚɝɚɟɬ� ɨɝɪɨɦɧɵɦɢ�ɪɟɫɭɪɫɚɦɢ�ɩɪɟɫɧɵɯ�ɩɨɞɡɟɦɧɵɯ�

ɜɨɞ��Ȼɭɪɟɧɢɟ�ɢ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɫɤɜɚɠɢɧ�ɞɥɹ�ɜɨɞɵ�ɡɚɧɢɦɚɸɬ�ɜɚɠɧɨɟ�ɦɟɫɬɨ�ɜ�ɜɨɩɪɨɫɟ�ɨɛɟɫɩɟɱɟɧɢɹ�
ɩɢɬɶɟɜɨɣ� ɜɨɞɨɣ� ɧɚɫɟɥɟɧɢɹ� ɫɬɪɚɧɵ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɞɨɥɝɨɜɟɱɧɨɫɬɶ� ɪɚɛɨɬɵ� ɜɨɞɨɡɚɛɨɪɧɨɣ�
ɫɤɜɚɠɢɧɵ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɤɨɧɫɬɪɭɤɰɢɟɣ� ɜɨɞɨɩɪɢɟɦɧɨɣ� ɱɚɫɬɢ�� ɫɩɨɫɨɛɨɦ� ɟɟ� ɫɨɨɪɭɠɟɧɢɹ� ɢ�
ɫɨɜɟɪɲɟɧɫɬɜɨɦ�ɬɟɯɧɨɥɨɝɢɢ�ɨɫɜɨɟɧɢɹ�ɜɨɞɨɧɨɫɧɨɝɨ�ɩɥɚɫɬɚ�ɩɨɫɥɟ�ɜɫɤɪɵɬɢɹ�ɟɝɨ�ɛɭɪɟɧɢɟɦ�

ɇɚ� ɤɚɱɟɫɬɜɨ� ɢ� ɦɟɠɪɟɦɨɧɬɧɵɣ� ɩɟɪɢɨɞ� ɜɨɞɨɡɚɛɨɪɧɨɣ� ɫɤɜɚɠɢɧɵ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɟɬ�
ɧɚɥɢɱɢɟ� ɝɪɚɜɢɣɧɨɣ� ɨɛɫɵɩɤɢ� ɜɨɤɪɭɝ� ɪɚɛɨɱɟɣ� ɱɚɫɬɢ�ɮɢɥɶɬɪɚ�� ɩɪɢ� ɜɫɟɣ� ɟɝɨ� ɩɪɨɝɪɟɫɫɢɜɧɨɫɬɢ�
ɜɨɩɪɨɫɵ�ɨɫɜɨɟɧɢɹ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɜɨɞɨɧɨɫɧɵɯ�ɩɥɚɫɬɨɜ��ɚ�ɬɚɤɠɟ�ɫɨɡɞɚɧɢɹ�ɝɪɚɜɢɣɧɨɣ�ɨɛɫɵɩɤɢ�
ɮɢɥɶɬɪɨɜ� ɢɡɭɱɟɧɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɗɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɢ�
ɞɨɥɝɨɜɟɱɧɨɫɬɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɫɤɜɚɠɢɧ�ɧɚ�ɜɨɞɭ�

ɐɟɥɶ� ɧɚɫɬɨɹɳɟɣ� ɫɬɚɬɶɢ ± ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɩɨɞɛɨɪ� ɤɪɭɩɧɨɫɬɢ� ɱɚɫɬɢɰ� ɝɪɚɜɢɣɧɨɣ�
ɨɛɫɵɩɤɢ ɞɥɹ�ɨɞɧɨ� ɢ�ɞɜɭɯɫɥɨɣɧɵɯ�ɝɪɚɜɢɣɧɵɯ�ɮɢɥɶɬɪɨɜ�ɛɭɪɨɜɵɯ�ɫɤɜɚɠɢɧ�

Ʉ� ɩɚɪɚɦɟɬɪɚɦ� ɨɛɫɵɩɤɢ� ɨɬɧɨɫɹɬɫɹ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ�� ɦɟɠɫɥɨɣɧɨɫɬɢ� ɢ�
ɬɨɥɳɢɧɵ� ɨɛɫɵɩɤɢ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɤɚɱɟɫɬɜɨ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� Ʉɨɷɮɮɢɰɢɟɧɬ�
ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ� ɨɛɫɵɩɤɢ� ɧɟ� ɞɨɥɠɟɧ� ɩɪɟɜɵɲɚɬɶ� ���� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɬɚɧɞɚɪɬɚɦɢ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɤɜɚɠɢɧ�ɛɨɥɶɲɢɧɫɬɜɚ�ɫɬɪɚɧ��Ɉɞɧɨɪɨɞɧɨɫɬɶ�ɨɛɫɵɩɤɢ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɟɟ�ɛɨɥɶɲɭɸ�
ɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɢ�ɢɫɤɥɸɱɚɟɬ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ�ɪɚɫɫɥɨɟɧɢɟ�ɩɪɢ�ɡɚɫɵɩɤɟ�

ɉɨ�ɤɚɱɟɫɬɜɭ�ɨɛɫɵɩɤɚ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɱɢɫɬɨɣ�ɢ�ɫɭɯɨɣ��ɫɨɫɬɨɹɬɶ�ɬɨɥɶɤɨ�ɢɡ�ɨɤɚɬɚɧɧɵɯ�ɱɚɫɬɢɰ�
ɫ� ɫɨɞɟɪɠɚɧɢɟɦ� ɤɜɚɪɰɚ� ɧɟ� ɦɟɧɟɟ� ����� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɪɨɛɥɟɧɨɣ� ɝɨɪɧɨɣ� ɩɨɪɨɞɵ� ɧɟ�


