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

���

��� Ʉɭɥɢɟɜ�ɋ� Ɇ��Ƚɪɚɜɢɣɧɵɟ�ɮɢɥɶɬɪɵ�ɞɥɹ�ɧɟɮɬɹɧɵɯ�ɫɤɜɚɠɢɧ� ± Ȼɚɤɭ��Ⱥɇ�ȺɡɋɋɊ��������±
����ɫ�

���Ɇɭɪɚɜɶɟɜ� ɂ� Ɇ��� Ʉɪɵɥɨɜ� $� ɉ�� ɗɤɫɩɥɭɚɬɚɰɢɹ� ɧɟɮɬɹɧɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ± Ɇ���
Ƚɨɫɬɨɩɬɟɯɢɡɞɚɬ��������± ����ɫ�

��� ɉɟɧɤɟɜɢɱ� ɋ� ȼ��� Ɍɭɧɝɭɫɨɜ� Ⱥ� Ⱥ�� Ɇɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɢ�
ɫɨɨɪɭɠɟɧɢɸ�ɫɤɜɚɠɢɧ�ɧɚ�ɜɨɞɭ��± Ɇ�� ������± ���ɫ�

��� ɋɇɢɉ� ,,� B� ��� B� ��� �� ȼɨɞɨɫɧɚɛɠɟɧɢɟ��ɇɚɪɭɠɧɵɟ� ɫɟɬɢ�ɢ� ɫɨɨɪɭɠɟɧɢɹ�� ± Ɇ��� Ƚɨɫɫɬɪɨɣ�
ɋɋɋɊ��������± ����ɫ�

��� ɋɇɢɉ�ȱȱ�B����B���� ��ȼɨɞɨɫɧɚɛɠɟɧɢɟ��ɇɚɪɭɠɧɵɟ�ɫɟɬɢ�ɢ�ɫɨɨɪɭɠɟɧɢɹ��± Ɇ���ɋɬɪɨɢɡɞɚɬ��
������± ����ɫ�

��� Ɏɨɦɟɧɤɨ� ȼ� ɂ�� ɉɨɞɛɨɪ� ɨɩɬɢɦɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɝɪɚɜɢɣɧɨ� ± ɡɚɫɵɩɧɵɯ� ɮɢɥɶɬɪɨɜ�
ɞɪɟɧɚɠɧɵɯ�ɢ�ɜɨɞɨɡɚɛɨɪɧɵɯ�ɫɤɜɚɠɢɧ����Ɍɪɭɞɵ�ɐɇɂɂɝɨɪɨɫɭɲɟɧɢɟ��± ������± ȼɵɩ������±
ɋ�����± ���

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ ������

Ɋ� Ⱥ��Ƚɚɫɚɧɨɜ���Ɍ� Ɋ� Ʉɟɪɢɦɨɜɚ���Ɏ� Ⱥ��Ɋɚɦɚɡɚɧɨɜ���Ⱥ �ɂ��Ɂɟɣɧɚɥɨɜ���ɒ� ɋ� Ɇɭɫɚɟɜ�

�Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɧɟɮɬɢ�ɢ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�
�Ɍɪɟɫɬ�©Ʉɨɦɩɥɟɤɫɧɵɟ�ɛɭɪɨɜɵɟ�ɪɚɛɨɬɵ�ȽɇɄȺɊª�

�ɇɂɂ�©Ƚɟɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ�ɧɟɮɬɢ�ɢ�ɝɚɡɚ�ɢ�ɯɢɦɢɹª�
�Ȼɚɤɢɧɫɤɚɹ�ȼɵɫɲɚɹ�ɲɤɨɥɚ�ɧɟɮɬɢ��Ⱥɡɟɪɛɚɣɞɠɚɧ

ɊȺɁɊȺȻɈɌɄȺ�ɊȿȽɅȺɆȿɇɌȺ�ɇȺ�ɊȿɀɂɆɇɈ�ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ�ɎȺɄɌɈɊɕ�
ɉɊɈɂɁȼɈȾɋɌȼȺ�ȻɍɊɈȼɕɏ�ɊȺȻɈɌ

Ɋɚɡɪɚɛɨɬɚɧ�ɪɟɝɥɚɦɟɧɬ�ɧɚ�ɪɟɠɢɦɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬ��
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɤɚɱɟɫɬɜɟɧɧɭɸ�ɨɱɢɫɬɤɭ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɵ� ɫɤɜɚɠɢɧɵ��ɋ� ɷɬɨɣ�ɰɟɥɶɸ�ɦɨɞɟɥɢɪɭɟɬɫɹ�
ɦɚɪɲɪɭɬ�ɞɜɢɠɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɱɟɪɟɡ�ɪɚɡɪɚɛɨɬɚɧɧɭɸ�ɤɨɦɩɨɧɨɜɤɭ�ɧɚ�ɭɱɚɫɬɤɚɯ��ɩɨɞɚɱɢ�ɢ�
ɜɵɧɨɫɚ�ɠɢɞɤɨɫɬɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɨ�ɡɚɬɪɭɛɧɨɦɭ�ɢ�ɰɟɧɬɪɚɥɶɧɨɦɭ�ɤɚɧɚɥɚɦ��ɉɭɬɟɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢ�
ɪɟɲɟɧɢɹ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɭɪɚɜɧɟɧɢɹ� ɩɪɨɰɟɫɫɚ� ɜɵɧɨɫɚ� ɩɪɨɞɭɤɬɨɜ� ɛɭɪɟɧɢɹ� ɢɡ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɵ�
ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɶɸ� ɩɨɥɭɱɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ�
ɩɨɞɚɜɚɟɦɨɣ� ɜ� ɡɨɧɭ� ɛɭɪɟɧɢɹ� ɠɢɞɤɨɫɬɢ�� ɫɤɨɪɨɫɬɢ� ɢ� ɱɚɫɬɨɬɵ� ɜɪɚɳɟɧɢɹ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɤɚɱɟɫɬɜɟɧɧɭɸ� ɨɱɢɫɬɤɭ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɵ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɛɭɪɨɜɵɯ�ɪɚɛɨɬ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɩɪɢɡɚɛɨɣɧɚɹ� ɡɨɧɚ�� ɩɪɨɦɵɜɤɚ�� ɤɨɦɩɨɧɨɜɤɚ�� ɜɵɧɨɫ� ɩɪɨɞɭɤɬɨɜ� ɛɭɪɟɧɢɹ��
ɪɟɝɥɚɦɟɧɬ��ɪɟɠɢɦɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɮɚɤɬɨɪɵ�

ɇɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ� ɞɨɛɵɱɢ� ɧɟɮɬɢ� ɢ� ɝɚɡɚ�
ɩɪɢɯɨɞɢɬɫɹ�ɨɫɜɚɢɜɚɬɶ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ� ɤɨɬɨɪɵɟ�ɧɚɯɨɞɹɬɫɹ�ɧɚ�ɛɨɥɶɲɨɣ�ɝɥɭɛɢɧɟ��ɉɪɢ�ɛɭɪɟɧɢɢ�
ɝɥɭɛɨɤɢɯ�ɫɤɜɚɠɢɧ�ɩɪɢɯɨɞɢɬɫɹ�ɪɟɲɚɬɶ�ɪɹɞ�ɫɥɨɠɧɵɯ�ɡɚɞɚɱ��Ɉɞɧɚ�ɢɡ�ɧɢɯ�± ɷɮɮɟɤɬɢɜɧɚɹ�ɨɱɢɫɬɤɚ�
ɡɚɛɨɹ� ɨɬ� ɜɵɛɭɪɟɧɧɨɣ� ɩɨɪɨɞɵ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɪɚɛɨɬɵ� ɞɨɥɨɬɚ� ɧɚ� ɡɚɛɨɟ�� ɚ� ɬɚɤɠɟ� ɫɤɨɪɨɫɬɶ�
ɩɪɨɯɨɞɤɢ� ɡɚɜɢɫɹɬ� ɨɬ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɭɞɚɥɟɧɢɹ� ɱɚɫɬɢɰ� ɜɵɛɭɪɟɧɧɵɯ� ɩɨɪɨɞ� ɢɡ� ɡɨɧɵ� ɢɯ�
ɪɚɡɪɭɲɟɧɢɹ�� ɇɢɡɤɨɟ� ɤɚɱɟɫɬɜɨ� ɨɱɢɫɬɤɢ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɵ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɜɵɲɟɧɢɸ�
ɷɧɟɪɝɨɟɦɤɨɫɬɢ�ɪɚɡɪɭɲɟɧɢɹ�ɩɨɪɨɞ��ɚ�ɜɵɛɭɪɟɧɧɵɟ�ɢɯ�ɱɚɫɬɢɰɵ�ɩɭɬɟɦ�ɚɛɪɚɡɢɜɧɨɝɨ�ɩɨɜɬɨɪɧɨɝɨ�
ɢɫɬɢɪɚɧɢɹ� ɢ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɜɨɨɪɭɠɟɧɢɟ ɫɧɢɠɚɸɬ� ɪɟɫɭɪɫ� ɪɚɛɨɬɵ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ�� Ⱦɥɹ� ɭɥɭɱɲɟɧɢɹ� ɨɱɢɫɬɤɢ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɵ� ɨɬ�
ɜɵɛɭɪɟɧɧɵɯ� ɩɨɪɨɞ� ɪɚɡɪɚɛɨɬɚɧɚ� ɫɩɟɰɢɚɥɶɧɚɹ� ɤɨɦɩɨɧɨɜɤɚ� >�@�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ� ɞɥɹ�



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

���

ɪɚɡɪɭɲɟɧɢɹ� ɩɨɪɨɞ� ɢ� ɢɯ� ɭɞɚɥɟɧɢɹ� ɢɡ� ɩɪɢɡɚɛɨɣɧɨɣ� ɡɨɧɵ�� ɉɪɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɤɨɦɩɨɧɨɜɤɢ�
ɦɚɪɲɪɭɬ�ɩɨɞɚɱɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��ɨɞɧɢɦ�ɢɡ�ɧɚɡɧɚɱɟɧɢɣ�ɤɨɬɨɪɨɣ�ɹɜɥɹɟɬɫɹ�ɩɪɨɦɵɜɤɚ�ɢ�
ɨɱɢɫɬɤɚ�ɩɪɢɡɚɛɨɣɧɨɣ�ɡɨɧɵ�ɨɬ�ɜɵɛɭɪɟɧɧɵɯ�ɩɨɪɨɞ��ɜɵɝɨɞɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɬɪɚɞɢɰɢɨɧɧɨɝɨ��ɬ��ɟ��
ɩɨɞɚɱɢ�ɩɨ�ɰɟɧɬɪɚɥɶɧɨɦɭ� ɤɚɧɚɥɭ�ɢ� ɜɵɧɨɫɚ�ɲɥɚɦɚ�ɩɨ� ɤɨɥɶɰɟɜɨɦɭ� ɡɚɬɪɭɛɧɨɦɭ�ɩɪɨɫɬɪɚɧɫɬɜɭ��
ɉɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɬɚɤɨɣ�ɤɨɦɩɨɧɨɜɤɢ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ�

ɩɨɞɚɱɚ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɩɨ�ɰɟɧɬɪɚɥɶɧɨɦɭ�ɤɚɧɚɥɭ�
ɜɵɜɨɞ�ɟɟ�ɜ�ɡɚɬɪɭɛɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɞɨ�ɩɨɩɚɞɚɧɢɹ�ɧɚ�ɡɚɛɨɣ�ɫɤɜɚɠɢɧɵ�
ɪɚɡɜɟɬɜɥɟɧɢɟ�ɠɢɞɤɨɫɬɢ��ɜ�ɡɚɬɪɭɛɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ�
ɩɨɞɚɱɭ�ɨɞɧɨɣ�ɟɟ�ɱɚɫɬɢ�ɩɨ�ɡɚɬɪɭɛɧɨɦɭ�ɤɚɧɚɥɭ�ɧɚ�ɡɚɛɨɣ�ɫɤɜɚɠɢɧɵ�
ɜɵɧɨɫ�ɲɥɚɦɚ�ɢɡ�ɩɪɢɡɚɛɨɣɧɨɣ�ɡɨɧɵ�ɩɨ�ɰɟɧɬɪɚɥɶɧɨɦɭ�ɤɚɧɚɥɭ�ɡɚ�ɫɱɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�

ɜɫɚɫɵɜɚɸɳɟɝɨ�ɧɚ�ɧɟɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɫɦɟɲɢɜɚɧɢɟ�ɭɞɚɥɟɧɧɨɝɨ�ɨɬ�ɡɚɛɨɹ�ɲɥɚɦɚ�ɫ�ɞɪɭɝɨɣ�ɪɚɡɜɟɬɜɥɟɧɧɨɣ�ɱɚɫɬɶɸ�ɩɪɨɦɵɜɨɱɧɨɣ�

ɠɢɞɤɨɫɬɢ�ɢ�ɭɫɤɨɪɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɡɚ�ɫɱɟɬ�ɭɜɟɥɢɱɟɧɢɹ�ɤɢɧɟɬɢɱɟɫɤɨɣ�ɷɧɟɪɝɢɢ�ɩɨɬɨɤɚ�
ȼɵɧɨɫ� ɱɚɫɬɢ� ɩɨɪɨɞɵ� ɜ� ɡɚɬɪɭɛɧɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ� ɟɝɨ� ɧɚ�

ɩɨɜɟɪɯɧɨɫɬɶ�
Ⱦɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɪɟɝɥɚɦɟɧɬɨɜ� ɧɚ� ɪɟɠɢɦɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ��ɣ� ɢ� ��ɣ�

ɭɱɚɫɬɤɢ� ɦɚɪɲɪɭɬɚ� ɞɜɢɠɟɧɢɹ� ɩɪɨɦɵɜɨɱɧɨɣ� ɠɢɞɤɨɫɬɢ� �ɪɢɫ�� ��� Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɨɣ�
ɡɚɞɚɱɢ�ɧɟɨɛɯɨɞɢɦɨ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɞɜɢɠɟɧɢɹ�ɞɜɭɯɮɚɡɧɨɣ�ɫɪɟɞɵ�ɧɚ�
ɭɤɚɡɚɧɧɵɯ�ɭɱɚɫɬɤɚɯ�ɟɟ�ɦɚɪɲɪɭɬɚ��

ɋ� ɷɬɨɣ� ɰɟɥɶɸ� ɡɚɛɨɣɧɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ�
ɦɨɞɟɥɢɪɭɟɬɫɹ�ɜ�ɜɢɞɟ�ɩɨɥɨɝɨ�ɰɢɥɢɧɞɪɚ��ȼɵɫɨɬɭ�
ɰɢɥɢɧɞɪɚ� ɨɛɨɡɧɚɱɢɦ� ɱɟɪɟɡ� 'K�� ɜɧɟɲɧɢɣ� ɢ�
ɜɧɭɬɪɟɧɧɢɣ� ɪɚɞɢɭɫɵ� ɥɟɡɜɢɣ� ɞɨɥɨɬɚ� ±
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɱɟɪɟɡ�5� ɢ�5��

ɍɪɚɜɧɟɧɢɟ�ɧɟɪɚɡɪɵɜɧɨɫɬɢ�ɦɟɠɞɭ�ɞɜɭɦɹ�
ɛɥɢɡɤɢɦɢ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ��
ɧɚɯɨɞɹɳɢɦɢɫɹ�ɧɚ�ɬɟɤɭɳɟɦ�ɪɚɫɫɬɨɹɧɢɢ�U ɢ�U ��
GU ɨɬ�ɰɟɧɬɪɚ�ɰɢɥɢɧɞɪɚ� ɜ�ɩɪɟɞɩɨɥɨɠɟɧɢɢ��ɱɬɨ�
ɪɚɫɬɜɨɪ� ɹɜɥɹɟɬɫɹ� ɧɟɫɠɢɦɚɟɦɨɣ� ɠɢɞɤɨɫɬɶɸ��
ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɤɚɤ�>����@�

�SU'KY�U�� ��S�U���GU�>Y�U� ��GY�U�@'K � ���
ɝɞɟ�Y�U��± ɫɤɨɪɨɫɬɶ�ɠɢɞɤɨɫɬɢ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�U ɨɬ�
ɰɟɧɬɪɚ� ɰɢɥɢɧɞɪɚ�� GY ± ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ�
ɫɤɨɪɨɫɬɶ�

Ⱦɥɹ�ɫɤɨɪɨɫɬɢ�ɱɚɫɬɢɰ�ɠɢɞɤɨɫɬɢ�ɩɪɢ�U  �
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Ɋɢɫ���� Ɇɚɪɲɪɭɬ�ɞɜɢɠɟɧɢɹ�ɩɪɨɦɵɜɨɱɧɨɣ�
ɠɢɞɤɨɫɬɢ�ɩɪɢ�ɩɨɞɚɱɟ�ɟɟ�ɧɚ�ɡɚɛɨɣ�
ɫɤɜɚɠɢɧɵ
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ɩɨɜɟɪɯɧɨɫɬɢ�ɡɚɛɨɹ�ɞɨ�ɜɧɟɲɧɟɣ��ɬ�ɟ��ɧɚ�ɪɚɫɫɬɨɹɧɢɟ�5� ± 5���ɨɛɨɡɧɚɱɢɬɶ�ɱɟɪɟɡ�WPD[��ɬɨ�ɢɡ�ɭɫɥɨɜɢɹ�
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ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə
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Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɩɨɥɧɨɰɟɧɧɨɣ�ɨɱɢɫɬɤɢ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɤɨɥɢɱɟɫɬɜɨ�ɨɛɨɪɨɬɨɜ�ɞɨɥɨɬɚ�
ɞɨɥɠɧɨ� ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɭɫɥɨɜɢɸ� ������ Ⱦɥɹ� ɡɚɞɚɧɧɵɯ� ɡɧɚɱɟɧɢɣ� ɱɢɫɥɚ� ɨɛɨɪɨɬɨɜ� ɞɨɥɨɬɚ� Q
ɧɟɨɛɯɨɞɢɦɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɞɚɜɚɟɦɨɣ�ɠɢɞɤɨɫɬɢ�ɡɚ�ɟɞɢɧɢɰɭ�ɜɪɟɦɟɧɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ�

� �

� �
�

�

��

�
ɝɞɟ

�
�

�
ȽȽ

ɠ
�

�
�

�
��

�

5K

4
.

N

DQQ55
4

��
'

 

��
d

U
U

S

����

ɂɡ�ɩɨɥɭɱɟɧɧɵɯ�ɡɚɜɢɫɢɦɨɫɬɟɣ�ɫɥɟɞɭɟɬ��ɱɬɨ�ɩɪɢ�ɫɨɛɥɸɞɟɧɢɢ�ɭɫɥɨɜɢɣ������ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�
ɨɱɢɫɬɤɢ� ɡɚɛɨɹ� ɫɤɜɚɠɢɧɵ� ɡɚ� ɫɱɟɬ� ɭɦɟɧɶɲɟɧɢɹ� ɨɛɳɢɯ� ɭɝɧɟɬɚɸɳɢɯ� ɭɫɢɥɢɣ� ɧɚ� ɜɵɛɭɪɟɧɧɵɟ�
ɱɚɫɬɢɰɵ� ɩɨɪɨɞɵ� ɧɟɨɛɯɨɞɢɦɨ� ɪɚɡɪɚɛɨɬɚɬɶ� ɧɨɜɵɣ� ɩɪɨɦɵɜɨɱɧɵɣ� ɭɡɟɥ� ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�

ȼ�ɢɡɜɟɫɬɧɵɯ�ɛɭɪɨɜɵɯ�ɞɨɥɨɬɚɯ�ȾɂɊ��ɜɤɥɸɱɚɸɳɢɯ�ɪɚɛɨɱɢɣ�ɨɪɝɚɧ��ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɤɨɪɩɭɫɚ�
ɫ�ɩɪɨɦɵɜɨɱɧɵɦɢ�ɤɚɧɚɥɚɦɢ�ɢ�ɥɨɩɚɫɬɧɵɯ�ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ��ɟɝɨ�ɩɪɨɦɵɜɨɱɧɵɟ�ɤɚɧɚɥɵ�
ɜɵɩɨɥɧɟɧɵ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɞɨɫɬɚɜɤɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɜ�ɡɨɧɭ�ɛɭɪɟɧɢɹ�ɩɨ�ɦɚɪɲɪɭɬɭ��
ɜɯɨɞɧɚɹ� ɢ� ɜɵɯɨɞɧɚɹ� ɩɨɥɨɫɬɢ� ɤɨɬɨɪɵɯ� ɨɛɵɱɧɨ� ɫɦɟɳɟɧɵ� ɜ� ɩɥɨɫɤɨɫɬɢ�� ɩɚɪɚɥɥɟɥɶɧɨɣ� ɡɚɛɨɸ�
ɫɤɜɚɠɢɧɵ��ɢ�ɩɨɜɟɪɧɭɬɵ�ɧɚ����ɨ�

ɉɨɞɨɛɧɨɟ� ɢɫɩɨɥɧɟɧɢɟ� ɬɪɚɟɤɬɨɪɢɢ� ɩɪɨɦɵɜɨɱɧɵɯ� ɤɚɧɚɥɨɜ�� ɞɨɫɬɚɜɥɹɸɳɢɯ�
ɩɪɨɦɵɜɨɱɧɭɸ�ɠɢɞɤɨɫɬɶ�ɧɚ�ɡɚɛɨɣ�ɫɤɜɚɠɢɧɵ�ɩɨ�ɦɚɪɲɪɭɬɭ�ɫɨ� ɫɦɟɳɟɧɢɟɦ�ɜɯɨɞɚ�ɢ�ɜɵɯɨɞɚ�ɧɚ�
���ɨ��ɨɛɟɫɩɟɱɢɜɚɟɬ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɫɧɢɠɟɧɢɟ�ɭɫɢɥɢɣ��ɭɝɧɟɬɚɸɳɢɯ�ɜɵɛɭɪɟɧɧɵɟ�ɱɚɫɬɢɰɵ�ɩɨɪɨɞɵ��
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɩɨɥɧɨɰɟɧɧɚɹ�ɨɱɢɫɬɤɚ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɨɬ�ɜɵɛɭɪɟɧɧɵɯ�ɩɨɪɨɞ�ɢ�
ɞɨɫɬɢɝɚɟɬɫɹ�ɜɵɫɨɤɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɨɰɟɫɫɚ�ɛɭɪɟɧɢɹ�

ȼɵɜɨɞɵ
�� Ⱦɥɹ�ɭɥɭɱɲɟɧɢɹ�ɨɱɢɫɬɤɢ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ�ɩɭɬɟɦ�ɫɧɢɠɟɧɢɹ�ɨɛɳɢɯ�ɭɝɧɟɬɚɸɳɢɯ�ɭɫɢɥɢɣ�

ɧɚ�ɜɵɛɭɪɟɧɧɵɟ�ɱɚɫɬɢɰɵ�ɩɪɨɦɵɜɨɱɧɵɟ�ɤɚɧɚɥɵ�ɞɨɥɠɧɵ�ɜɵɩɨɥɧɹɬɶɫɹ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɞɨɫɬɚɜɤɢ�
ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɜ�ɡɨɧɭ�ɛɭɪɟɧɢɹ�ɩɨ�ɦɚɪɲɪɭɬɭ��ɜɯɨɞɧɨɣ�ɢ�ɜɵɯɨɞɧɨɣ�ɤɚɧɚɥɵ�ɤɨɬɨɪɵɯ�
ɫɦɟɳɟɧɵ�ɜ�ɩɥɨɫɤɨɫɬɢ��ɩɚɪɚɥɥɟɥɶɧɨɣ�ɡɚɛɨɸ�ɫɤɜɚɠɢɧɵ��ɢ�ɩɨɜɟɪɧɭɬɵ�ɧɚ����ɨ�

�� ɉɨɞɨɛɧɨɟ� ɢɫɩɨɥɧɟɧɢɟ� ɬɪɚɟɤɬɨɪɢɢ� ɩɪɨɦɵɜɨɱɧɵɯ� ɤɚɧɚɥɨɜ�� ɞɨɫɬɚɜɥɹɸɳɢɯ�
ɩɪɨɦɵɜɨɱɧɭɸ�ɠɢɞɤɨɫɬɶ�ɧɚ�ɡɚɛɨɣ�ɫɤɜɚɠɢɧɵ�ɩɨ�ɦɚɪɲɪɭɬɭ�ɫɨ�ɫɦɟɳɟɧɢɟɦ�ɜɯɨɞɚ�ɢ�ɜɵɯɨɞɚ�ɧɚ�
���ɨ��ɨɛɟɫɩɟɱɢɜɚɟɬ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɫɧɢɠɟɧɢɟ ɭɫɢɥɢɣ��ɭɝɧɟɬɚɸɳɢɯ�ɜɵɛɭɪɟɧɧɵɟ�ɱɚɫɬɢɰɵ�ɩɨɪɨɞɵ��
ɱɟɦ�ɞɨɫɬɢɝɚɟɬɫɹ�ɜɵɫɨɤɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɨɰɟɫɫɚ�ɛɭɪɟɧɢɹ�

Ɋɨɡɪɨɛɥɟɧɨ� ɪɟɝɥɚɦɟɧɬ� ɧɚ� ɪɟɠɢɦɧɨ�ɬɟɯɧɨɥɨɝɿɱɧɿ� ɱɢɧɧɢɤɢ� ɜɢɪɨɛɧɢɰɬɜɚ� ɛɭɪɨɜɢɯ� ɪɨɛɿɬ�� ɳɨ�
ɡɚɛɟɡɩɟɱɭɽ�ɹɤɿɫɧɟ�ɨɱɢɳɟɧɧɹ�ɩɪɢɜɢɛɿɣɧɨʀ�ɡɨɧɢ�ɫɜɟɪɞɥɨɜɢɧɢ��Ɂ�ɰɿɽɸ�ɦɟɬɨɸ ɦɨɞɟɥɸɽɬɶɫɹ�ɦɚɪɲɪɭɬ�ɪɭɯɭ�
ɩɪɨɦɢɜɧɨʀ� ɪɿɞɢɧɢ� ɱɟɪɟɡ� ɪɨɡɪɨɛɥɟɧɭ� ɤɨɦɩɨɧɨɜɤɭ� ɧɚ� ɞɿɥɹɧɤɚɯ� ɩɨɞɚɱɿ� ɿ� ɜɢɧɨɫɭ� ɪɿɞɢɧɢ�� ɜɿɞɩɨɜɿɞɧɨ� ɩɨ�
ɡɚɬɪɭɛɧɨɦɭ�ɬɚ�ɰɟɧɬɪɚɥɶɧɨɦɭ�ɤɚɧɚɥɚɯ��ɒɥɹɯɨɦ�ɜɢɤɨɪɢɫɬɚɧɧɹ� ɿ�ɪɿɲɟɧɧɹ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ�ɪɿɜɧɹɧɧɹ�
ɩɪɨɰɟɫɭ� ɜɢɧɨɫɭ� ɩɪɨɞɭɤɬɿɜ� ɛɭɪɿɧɧɹ� ɡ� ɩɪɢɜɢɛɿɣɧɨʀ� ɡɨɧɢ� ɩɪɨɦɢɜɧɨʀ� ɪɿɞɢɧɨɸ� ɨɬɪɢɦɚɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɞɥɹ�
ɜɢɡɧɚɱɟɧɧɹ�ɧɟɨɛɯɿɞɧɨʀ�ɤɿɥɶɤɨɫɬɿ�ɳɨ�ɩɨɞɚɽɬɶɫɹ�ɜ�ɡɨɧɭ�ɛɭɪɿɧɧɹ�ɪɿɞɢɧɢ��ɲɜɢɞɤɨɫɬɿ�ɿ�ɱɚɫɬɨɬɢ�ɨɛɟɪɬɚɧɧɹ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɿɧɫɬɪɭɦɟɧɬɭ�� ɳɨ� ɡɚɛɟɡɩɟɱɭɸɬɶ� ɹɤɿɫɧɟ� ɨɱɢɳɟɧɧɹ� ɩɪɢɜɢɛɿɣɧɨʀ� ɡɨɧɢ� ɜ� ɩɪɨɰɟɫɿ�
ɜɢɪɨɛɧɢɰɬɜɚ�ɛɭɪɨɜɢɯ�ɪɨɛɿɬ�

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ� ɩɪɢɜɢɛɿɣɧɚ ɡɨɧɚ� ɩɪɨɦɢɜɤɚ� ɤɨɦɩɨɧɨɜɤɚ� ɜɢɧɨɫ ɩɪɨɞɭɤɬɿɜ ɛɭɪɿɧɧɹ� ɪɟɝɥɚɦɟɧɬ�
ɪɟɠɢɦɧɨ�ɬɟɯɧɨɥɨɝɿɱɧɿ ɱɢɧɧɢɤɢ�

'(9(/230(17�2)�7+(�5(*8/$7,21�21�7+(�5(*,0(17�7(&+12/2*,&$/�
)$&7256�2)�7+(�352'8&7,21�2)�'5,//,1*�:25.6

7KH� UHJXODWLRQV� RQ� WKH� UHJLPH�WHFKQRORJLFDO� IDFWRUV� RI� GULOOLQJ� RSHUDWLRQV� DUH� GHYHORSHG�� ZKLFK�
SURYLGHV�D�TXDOLWDWLYH�FOHDQLQJ�RI�WKH�ERWWRPKROH�]RQH�RI�WKH�ZHOO��7R�WKLV�HQG��WKH�IORZ�SDWK�RI�WKH�ZDVKLQJ�
OLTXLG�LV�PRGHOHG�WKURXJK�WKH�GHYHORSHG�OD\RXW�LQ�WKH�DUHDV�RI�VXSSO\�DQG�UHPRYDO�RI�OLTXLG��UHVSHFWLYHO\��DORQJ�



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

���

WKH�DQQXODU�DQG�FHQWUDO�FKDQQHOV��%\�XVLQJ�DQG�VROYLQJ�WKH�GLIIHUHQWLDO�HTXDWLRQ�RI�WKH�SURFHVV�RI�UHPRYDO�RI�
GULOOLQJ�SURGXFWV�IURP�WKH�ERWWRPKROH�]RQH�ZLWK�GULOOLQJ�IOXLG��GHSHQGHQFLHV�DUH�REWDLQHG�WR�GHWHUPLQH�WKH�WKH�
VSHHGDQG�UHTXLUHG�DPRXQW�RI�IOXLG�VXSSOLHG�WR�WKH�GULOOLQJ�]RQH�DQG�VSHHG�RI�WKH�URFN�FXWWLQJ�WRRO��ZKLFK�HQVXUH�
D�TXDOLWDWLYH�FOHDQLQJ�RI�WKH�ERWWRPKROH�]RQH�LQ�WKH�GULOOLQJ�SURFHVV�

.H\�ZRUGV� ERWWRP� ]RQH�� ZDVKLQJ�� DVVHPEOLQJ� UHPRYDO� RI� GULOOLQJ� SURGXFWV�� UHJXODWLRQV�� UHJLPH�
WHFKQRORJLFDO�IDFWRUV

Ʌɢɬɟɪɚɬɭɪɚ
�� ɉɚɬ�����������Ⱥɡ��Ɋ��Ʉɨɦɩɨɧɨɜɤɚ�ɞɥɹ�ɪɚɡɪɭɲɟɧɢɹ�ɢ�ɨɱɢɫɬɤɢ�ɩɨɪɨɞ�ɩɪɢɡɚɛɨɣɧɨɣ�ɡɨɧɵ���

Ɋ� Ⱥ��Ƚɚɫɚɧɨɜ��Ɉ� Ʉ��Ɇɚɦɟɞɨɜ��Ƚ�ɇ��Ɇɟɞɠɢɞɨɜ�ɢ�ɞɪ��ȽɄɇɌ��± ������± ʋ����± ɋ�����
�� Ȼɚɣɞɸɤ� Ȼ� ȼ�� Ɏɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɩɪɨɰɟɫɫɨɜ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ�� Ɉɛɡɨɪɧɚɹ�

ɢɧɮɨɪɦɚɰɢɹ�� ɋɟɪ�� ©Ȼɭɪɟɧɢɟ� ɝɚɡɨɜɵɯ� ɢ� ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ� ɫɤɜɚɠɢɧª�� ± Ɇ��� ɂɊɐ�
Ƚɚɡɩɪɨɦ��������± ���ɫ�

�� Ȼɚɫɚɪɵɝɢɧ�ɘ� Ɇ���Ȼɭɥɚɬɨɜ�Ⱥ� ɂ���ɉɪɨɫɟɥɤɨɜ�ɘ� Ɇ��Ɍɟɯɧɨɥɨɝɢɹ�ɛɭɪɟɧɢɹ�ɧɟɮɬɹɧɵɯ�ɢ�
ɝɚɡɨɜɵɯ�ɫɤɜɚɠɢɧ��± Ɇ���ɇɟɞɪɚ�������± ����ɫ�

�� Ȼɪɟɜɞɨ�Ƚ� Ⱦ���Ƚɟɪɢɲ�Ʉ��Ɉɩɬɢɦɢɡɚɰɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɪɟɠɢɦɚ�ɛɭɪɟɧɢɹ��± Ɇ���ȼɇɂɂɈɗɇȽ��
������± �� ɫ�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ�������

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

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

ɂɋɋɅȿȾɈȼȺɇɂȿ�ȼɈɉɊɈɋɈȼ�ɆȿɏȺɇɂɄɂ�ȾɊɈȻɈȼɈȽɈ�ȻɍɊȿɇɂə�ɋɄȼȺɀɂɇ

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɫɨɫɬɨɹɧɢɟ� ɢ� ɩɟɪɫɩɟɤɬɢɜɵ� ɪɚɡɜɢɬɢɹ� ɬɟɯɧɢɤɢ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɞɪɨɛɨɜɨɝɨ�
ɛɭɪɟɧɢɹ�� Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɧɫɬɪɭɤɰɢɢ� ɢ� ɩɪɢɧɰɢɩ� ɞɟɣɫɬɜɢɹ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ�
ɞɪɨɛɨɜɨɝɨ�ɫɧɚɪɹɞɚ��ɂɡɭɱɟɧɵ�ɜɨɩɪɨɫɵ�ɦɟɯɚɧɢɤɢ�ɪɚɡɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�ɞɪɨɛɨɜɵɦ�ɛɭɪɨɜɵɦ�ɫɧɚɪɹɞɨɦ�
ɢ�ɜɥɢɹɧɢɹ�ɧɚ�ɧɟɝɨ�ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ��ɫɨɞɟɪɠɚɳɢɯɫɹ�ɜ�ɛɭɪɨɜɨɦ�ɪɚɫɬɜɨɪɟ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɞɪɨɛɨɜɨɣ�ɫɩɨɫɨɛ�ɛɭɪɟɧɢɹ�� ɡɚɛɨɣ�ɫɤɜɚɠɢɧɵ��ɦɟɯɚɧɢɡɦ�ɪɚɡɪɭɲɟɧɢɹ��ɛɭɪɨɜɨɣ�
ɪɚɫɬɜɨɪ��ɩɨɜɟɪɯɧɨɫɬɧɨ�ɚɤɬɢɜɧɨɟ�ɜɟɳɟɫɬɜɨ�

ȼɜɟɞɟɧɢɟ
Ⱦɪɨɛɨɜɨɟ� ɛɭɪɟɧɢɟ� ɤɚɤ� ɪɚɡɧɨɜɢɞɧɨɫɬɶ� ɜɪɚɳɚɬɟɥɶɧɨɝɨ� ɦɟɬɨɞɚ� ɢɫɫɥɟɞɨɜɚɥɢ� ɜ� ɫɜɹɡɢ� ɫ�

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɪɚɡɪɭɲɟɧɢɹ� ɤɪɟɩɤɢɯ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɜɵɫɲɢɯ� ɤɚɬɟɝɨɪɢɣ� ɩɨ� ɛɭɪɢɦɨɫɬɢ� >�@��
Ⱦɪɨɛɨɜɨɟ� ɛɭɪɟɧɢɟ� ɫɤɜɚɠɢɧ� ɜɨ� ɦɧɨɝɨɦ� ɫɩɟɰɢɮɢɱɧɨ�� ɤɚɤ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɨɛɯɨɞɢɦɵɯ�
ɢɧɫɬɪɭɦɟɧɬɨɜ��ɬɚɤ�ɢ�ɬɟɯɧɨɥɨɝɢɢ��Ɇɧɨɝɢɟ�ɫɩɟɰɢɚɥɢɫɬɵ�ɫɱɢɬɚɸɬ�ɞɪɨɛɨɜɨɟ�ɛɭɪɟɧɢɟ�ɭɫɬɚɪɟɜɲɟɣ�
ɬɟɯɧɨɥɨɝɢɟɣ��ɤɨɬɨɪɭɸ�ɫɦɟɧɢɥɢ�ɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɟ�ɦɟɬɨɞɵ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɚɥɦɚɡɧɨɟ�ɛɭɪɟɧɢɟ��
ȼɦɟɫɬɟ�ɫ�ɬɟɦ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɵɫɤɚɧɢɹ�ɜ�ɭɤɚɡɚɧɧɨɣ�ɨɛɥɚɫɬɢ�ɩɨɡɜɨɥɹɸɬ�
ɭɬɜɟɪɠɞɚɬɶ�� ɱɬɨ�ɩɪɢ�ɧɟɤɨɬɨɪɨɦ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ�ɢɧɫɬɪɭɦɟɧɬɚ�ɢ� ɪɟɠɢɦɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�
ɩɟɪɟɞ�ɞɪɨɛɨɜɵɦ�ɫɩɨɫɨɛɨɦ�ɨɬɤɪɵɜɚɸɬɫɹ�ɧɨɜɵɟ�ɩɟɪɫɩɟɤɬɢɜɵ�

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɨɛɨɡɧɚɱɟɧɧɵɦɢ� ɭɫɥɨɜɢɹɦɢ� ɧɚ� ɤɚɮɟɞɪɟ� ɬɟɯɧɢɤɢ� ɪɚɡɜɟɞɤɢ�
ɦɟɫɬɨɪɨɠɞɟɧɢɣ� ɩɨɥɟɡɧɵɯ� ɢɫɤɨɩɚɟɦɵɯ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɝɨɪɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɪɚɡɪɚɛɨɬɚɥɢ�
ɤɨɧɫɬɪɭɤɰɢɸ�� ɫɨɞɟɪɠɚɳɭɸ�� ɤɚɤ� ɢ� ɛɚɡɨɜɚɹ� >�@�� ɤɨɪɨɧɤɭ� �ɜɢɞɨɢɡɦɟɧɟɧɧɭɸ��� ɤɟɪɧɨɩɪɢɟɦɧɢɤ� ɢ�
ɩɟɪɟɯɨɞɧɢɤ�


