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

��

ɍȾɄ������

Ȼ��Ɍ��Ɋɚɬɨɜ���ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� Ȼ��ȼ��Ɏɟɞɨɪɨɜ�� ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� Ⱦ��Ɋ��Ʉɨɪɝɚɫɛɟɤɨɜ���
ɦɚɝɢɫɬɪ�ɬɟɯɧ��ɧɚɭɤ� ɂ��Ɍɚɣɛɟɪɝɟɧɨɜɚ���3K' ɫɬɭɞ�

�Ʉɚɫɩɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ� �ɝ�Ⱥɥɦɚɬɵ� Ɋɟɫɩɭɛɥɢɤɚ�Ʉɚɡɚɯɫɬɚɧ��
ɟ�PDLO�UDWRY��#PDLO�UX�

�Ʉɚɡɚɯɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�
Ʉ� ɂ� ɋɚɬɩɚɟɜɚ��ɭɥ��ɋɚɬɩɚɟɜɚ������������ɝ��Ⱥɥɦɚɬɵ��Ɋɟɫɩɭɛɥɢɤɚ�Ʉɚɡɚɯɫɬɚɧ��

ɟ�PDLO�IHGRURYEY#PDLO�UX��GDKD#PDLO�UX

ɉɈȼɕɒȿɇɂȿ�ɋɌɈɃɄɈɋɌɂ�ȻɍɊɈȼɕɏ�ɂɇɋɌɊɍɆȿɇɌɈȼ�ɄɈɅɖɐȿȼɈȽɈ�
ɌɂɉȺ�ɉɊɂ�ɉɊɈɏɈȾɄȿ�ɊȺɁȼȿȾɈɑɇɕɏ�ɋɄȼȺɀɂɇ

ȼ� ɪɚɛɨɬɟ� ɨɩɪɟɞɟɥɟɧɵ ɨɛɥɚɫɬɢ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɢ� ɚɥɦɚɡɧɵɯ�
ɛɭɪɨɜɵɯ� ɤɨɪɨɧɨɤ� ɞɥɹ� ɨɬɛɨɪɚ� ɤɟɪɧɚ� ɩɪɢ� ɪɚɡɜɟɞɨɱɧɨɦ� ɛɭɪɟɧɢɢ� ɩɭɬɟɦ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɪɚɫɱɟɬɚ�
ɫɬɨɢɦɨɫɬɢ� �� ɦ� ɫɤɜɚɠɢɧɵ�� ɩɪɨɛɭɪɟɧɧɨɣ� ɜ� ɨɞɢɧɚɤɨɜɵɯ� ɝɨɪɧɨ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɭɩɨɦɹɧɭɬɵɦɢ�
ɢɧɫɬɪɭɦɟɧɬɚɦɢ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɩɨ� ɭɜɟɥɢɱɟɧɢɸ�
ɫɬɨɣɤɨɫɬɢ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɹɜɥɹɟɬɫɹ�ɫɨɡɞɚɧɢɟ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɤɨɪɨɧɤɢ��ɭ�ɤɨɬɨɪɨɣ�
ɢɡɧɨɲɟɧɧɨɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ� ɜɨɨɪɭɠɟɧɢɟ� ɡɚɦɟɧɹɟɬɫɹ� ɧɚ� ɧɨɜɨɟ� ɛɟɡ� ɩɨɞɴɟɦɚ�ɛɭɪɨɜɨɝɨ� ɫɧɚɪɹɞɚ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɶ��

ɉɨɜɵɲɟɧɢɟ� ɫɬɨɣɤɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɬɚɤɠɟ� ɫɨɡɞɚɧɢɟɦ�
ɦɧɨɝɨɫɥɨɣɧɵɯ� ɛɭɪɨɜɵɯ� ɤɨɪɨɧɨɤ�� ɦɚɬɪɢɰɚ� ɤɨɬɨɪɵɯ� ɩɨ� ɜɵɫɨɬɟ� ɢɦɟɟɬ� ɧɟɫɤɨɥɶɤɨ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɯ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�ɫɥɨɟɜ�©ɝɪɟɛɟɲɤɨɜɨɝɨª�ɩɪɨɮɢɥɹ��ɪɚɡɞɟɥɟɧɧɵɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɛɟɡɚɥɦɚɡɧɵɦɢ�ɫɥɨɹɦɢ�
ɦɟɧɶɲɟɣ�ɬɜɟɪɞɨɫɬɢ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɛɭɪɨɜɚɹ�ɤɨɪɨɧɤɚ��ɚɥɦɚɡɧɵɟ�ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɟ�ɫɥɨɢ��
ɬɜɟɪɞɵɟ�ɫɩɥɚɜɵ��ɫɤɜɚɠɢɧɚ�

ɂɡɜɟɫɬɧɨ� >�@�� ɱɬɨ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɟ�ɤɨɪɨɧɤɢ�ɩɪɢɦɟɧɹɸɬɫɹ�ɩɪɢ�ɜɪɚɳɚɬɟɥɶɧɨɦ�ɛɭɪɟɧɢɢ�
ɦɹɝɤɢɯ�ɢ�ɫɪɟɞɧɟɣ�ɬɜɟɪɞɨɫɬɢ�ɩɨɪɨɞ�,±9,,,ɤɚɬɟɝɨɪɢɣ�ɩɨ�ɛɭɪɢɦɨɫɬɢ��ɩɨ����ɬɢ�ɛɚɥɶɧɨɣ�ɲɤɚɥɟ���
ɩɪɢ� ɭɞɚɪɧɨ�ɜɪɚɳɚɬɟɥɶɧɨɣ� ɛɭɪɟɧɢɢ� ɜ� ɩɨɪɨɞɚɯ� 9±;, ɤɚɬɟɝɨɪɢɣ� ɛɭɪɢɦɨɫɬɢ�� ɚ� ɚɥɦɚɡɧɵɟ�
ɤɨɪɨɧɤɢ� ɩɪɢɦɟɧɹɸɬɫɹ� ɩɪɢ� ɜɪɚɳɚɬɟɥɶɧɨɦ� ɛɭɪɟɧɢɢ� ɜ� ɩɨɪɨɞɚɯ� ɨɬ�9�ɨɣ� ɤɚɬɟɝɨɪɢɢ� ɞɨ� ɫɚɦɵɯ�
ɬɜɟɪɞɵɯ�ɩɨɪɨɞ�;,, ɤɚɬɟɝɨɪɢɢ�ɛɭɪɢɦɨɫɬɢ��

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɨɛɥɚɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɢ� ɚɥɦɚɡɧɵɯ� ɤɨɪɨɧɨɤ�� ɟɫɬɶ�
ɢɧɬɟɪɜɚɥ�ɩɨɪɨɞ�ɩɨ�ɤɚɬɟɝɨɪɢɹɦ�ɛɭɪɢɦɨɫɬɢ��9�9,,, ɤɚɬɟɝɨɪɢɢ���ɝɞɟ�ɦɨɝɭɬ�ɩɪɢɦɟɧɹɬɫɹ�ɨɛɚ�ɬɢɩɚ�
ɛɭɪɨɜɵɯ� ɤɨɪɨɧɨɤ�� Ɉɤɨɧɱɚɬɟɥɶɧɵɣ� ɜɵɛɨɪ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɣ� ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ� ɜ�
ɭɩɨɦɹɧɭɬɨɣ� ɨɛɥɚɫɬɢ� ɩɨɪɨɞ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɭɬɟɦ� ɪɚɫɱɟɬɚ� ɦɢɧɢɦɚɥɶɧɨɣ� ɫɬɨɢɦɨɫɬɢ� �� ɦ�
ɫɤɜɚɠɢɧɵ��ɩɪɨɛɭɪɟɧɧɨɣ�ɜ�ɨɞɢɧɚɤɨɜɵɯ�ɝɨɪɧɨ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�>�@�

ɉɪɟɢɦɭɳɟɫɬɜɨ ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɤɨɪɨɧɨɤ� ɩɟɪɟɞ� ɚɥɦɚɡɧɵɦɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɝɥɚɜɧɵɦ�
ɨɛɪɚɡɨɦ�ɜ�ɦɟɧɶɲɟɣ�ɫɬɨɢɦɨɫɬɢ��ɨɫɧɨɜɧɨɣ�ɧɟɞɨɫɬɚɬɨɤ�� ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɚɹ�ɫɬɨɣɤɨɫɬɶ�

Ⱦɥɹ� ɭɫɢɥɟɧɢɹ� ɩɨɡɢɰɢɢ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɤɨɪɨɧɨɤ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɝɨɪɧɵɯ� ɩɨɪɨɞ�� ɝɞɟ�
ɜɨɡɦɨɠɧɨ� ɩɪɢɦɟɧɟɧɢɟ� ɬɚɤɠɟ� ɚɥɦɚɡɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ�� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɩɪɨɜɟɞɟɧɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɫɥɟɞɭɸɳɢɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ�

���� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɛɭɪɨɜɵɯ� ɫɜɨɣɫɬɜ�� ɜɨɨɪɭɠɟɧɢɹ� ɢ� ɪɚɰɢɨɧɚɥɶɧɨɟ� ɪɚɡɦɟɳɟɧɢɟ�
ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɪɟɡɰɨɜ�ɜ�ɤɨɪɨɧɤɚɯ�

����ɫɧɢɠɟɧɢɟ�ɫɬɨɢɦɨɫɬɢ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɤɨɪɨɧɨɤ�
����ɩɨɜɵɲɟɧɢɟ�ɫɬɨɣɤɨɫɬɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ�
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɨ� ɩɟɪɜɨɦɭ� ɧɚɩɪɚɜɥɟɧɢɸ ɩɪɨɜɨɞɢɬɫɹ� ɩɭɬɟɦ� ɫɨɡɞɚɧɢɹ� ɧɨɜɵɯ�

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɨɛɥɚɞɚɸɳɢɯ� ɩɨɜɵɲɟɧɧɨɣ� ɬɜɟɪɞɨɫɬɶɸ� ɢ� ɫɬɨɣɤɨɫɬɶɸ� ɤ�
ɚɛɪɚɡɢɜɧɨɦɭ� ɢɡɧɨɫɭ�� Ɂɞɟɫɶ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɪɚɛɨɬɭ� ɢɧɫɬɢɬɭɬɚ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ�



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

��

�ɂɋɆ�� ɍɤɪɚɢɧɚ��� ɫɨɡɞɚɜɲɟɝɨ� ɦɚɬɟɪɢɚɥ� �ɋɥɚɜɭɬɢɱ�� >�@� ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ� ɫɦɟɫɶ� ɤɚɪɛɢɞɚ�
ɜɨɥɶɮɪɚɦɚ� ɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɚɥɦɚɡɨɜ�� ɤɨɬɨɪɚɹ ɩɪɟɫɫɭɟɬɫɹ� ɜ� ɧɟɨɛɯɨɞɢɦɵɟ� ɮɨɪɦɵ� ɢ�
ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ� ɦɟɬɨɞɨɦ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ�� Ɉɫɧɨɜɧɵɦ� ɫɞɟɪɠɢɜɚɸɳɢɦ� ɮɚɤɬɨɪɨɦ�
ɞɥɹ� ɨɫɧɚɳɟɧɢɹ� �ɫɥɚɜɭɬɢɱɟɦ�� ɛɭɪɨɜɵɯ� ɤɨɪɨɧɨɤ� ɹɜɥɹɟɬɫɹ� ɢɯ� ɦɚɥɚɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɜ�
ɩɨɪɨɞɚɯ�9,±9,,�ɤɚɬɟɝɨɪɢɣ�ɩɨ�ɛɭɪɢɦɨɫɬɢ�± ���±����ɦ�ɱ��Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�
ɛɭɪɟɧɢɹ�ɤɨɪɨɧɤɚɦɢ��ɜɨɨɪɭɠɟɧɧɵɦɢ��ɋɥɚɜɭɬɢɱɟɦ��ɫɥɟɞɭɟɬ�ɭɜɟɥɢɱɢɬɶ�ɪɚɡɦɟɪ�ɚɥɦɚɡɧɵɯ�ɡɟɪɟɧ��
ɜɯɨɞɹɳɢɯ�ɜ�ɟɝɨ�ɫɨɫɬɚɜ��ɞɨ��±��ɦɦ��ɗɬɨ�ɩɨɡɜɨɥɹɟɬ�ɭɜɟɥɢɱɢɬɶ�ɜɵɥɟɬ�ɡɟɪɟɧ��ɚ�ɡɧɚɱɢɬ��ɢ�ɫɤɨɪɨɫɬɶ�
ɛɭɪɟɧɢɹ�

ȼɟɫɶɦɚ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɩɨ� ɩɟɪɜɨɦɭ� ɧɚɩɪɚɜɥɟɧɢɸ� ɹɜɥɹɟɬɫɹ� ɫɨɡɞɚɧɢɟ�
ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ��ɚɪɦɢɪɨɜɚɧɧɵɯ�ɪɟɡɰɚɦɢ�3'&�>�±�@��Ʉɨɪɨɧɤɢ�ɢ�ɞɨɥɨɬɚ��ɜɨɨɪɭɠɟɧɧɵɟ�3'&�
ɪɟɡɰɚɦɢ�� ɪɚɡɪɭɲɚɸɬ� ɩɨɪɨɞɭ� ɜ� ɪɟɠɢɦɟ� ɪɟɡɚɧɢɹ�� ȼ� ɦɹɝɤɢɯ� ɩɨɪɨɞɚɯ� 3'&�ɢɧɫɬɪɭɦɟɧɬɵ�
ɞɟɦɨɧɫɬɪɢɪɭɟɬ� ɫɤɨɪɨɫɬɶ� ɩɪɨɯɨɞɤɢ�� ɜ� ɬɪɢ� ɪɚɡɚ� ɩɪɟɜɵɲɚɸɳɭɸ� ɫɤɨɪɨɫɬɶ� ɛɭɪɟɧɢɹ� ɞɪɭɝɢɦɢ
ɞɨɥɨɬɚɦɢ�� ɚ� ɢɯ� ɫɬɨɣɤɨɫɬɶ� ɞɨɫɬɢɝɚɟɬ� ��������� ɦ� ɫɤɜɚɠɢɧ� ɧɚ� ɨɞɧɨ� ɞɨɥɨɬɨ�� Ȼɭɪɨɜɵɟ�
ɢɧɫɬɪɭɦɟɧɬɵ��ɨɫɧɚɳɟɧɧɵɟ�ɚɥɦɚɡɧɨ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɦɢ�ɩɥɚɫɬɢɧɤɚɦɢ��ɷɮɮɟɤɬɢɜɧɨ�ɩɪɢɦɟɧɹɬɶ�ɜ�
ɭɫɥɨɜɢɹɯ�� ɤɨɝɞɚ� ɧɟ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɚɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�
ɤɨɪɨɧɨɤ� ɢɥɢ� ɩɪɨɢɫɯɨɞɢɬ� ɢɯ� ɛɵɫɬɪɵɣ� ɢɡɧɨɫ�� ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɟɥɤɨɚɥɦɚɡɧɵɯ�
ɤɨɪɨɧɨɤ��ɧɟɫɦɨɬɪɹ�ɧɚ�ɢɯ�ɜɵɫɨɤɭɸ�ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ��ɧɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɵɫɨɤɨɣ�ɦɟɯɚɧɢɱɟɫɤɨɣ�
ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ��

ȼɬɨɪɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɜɹɡɚɧɧɨɟ� ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɫɬɨɢɦɨɫɬɢ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɤɨɪɨɧɨɤ�� ɢɦɟɟɬ� ɦɚɥɨ� ɩɟɪɫɩɟɤɬɢɜ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ�
ɡɧɚɱɢɬɟɥɶɧɵɯ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɂɫɤɥɸɱɟɧɢɟ� ɦɨɠɟɬ� ɫɨɫɬɚɜɢɬɶ�� ɩɨɠɚɥɭɣ�� ɥɢɲɶ�
ɬɟɯɧɨɥɨɝɢɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� 3'&�ɪɟɡɰɨɜ�� ɤɨɬɨɪɚɹ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɨɫɬɚɬɨɱɧɚ� ɫɥɨɠɧɚɹ� ɢ�
ɞɨɪɨɝɚɹ��ɢ�ɟɫɬɶ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɩɟɪɫɩɟɤɬɢɜɵ�ɞɥɹ�ɟɺ�ɭɩɪɨɳɟɧɢɹ�ɢ�ɭɞɟɲɟɜɥɟɧɢɹ��

Ɍɪɟɬɶɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ± ɷɬɨ ɩɨɜɵɲɟɧɢɟ� ɩɪɨɯɨɞɤɢ� ɧɚ� ɛɭɪɨɜɨɣ�
ɢɧɫɬɪɭɦɟɧɬ� ɫ� ɭɱɟɬɨɦ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɟɝɨ� ɜɨɨɪɭɠɟɧɢɹ� ɩɨ� ɬɜɟɪɞɨɫɬɢ� ɢ� ɚɛɪɚɡɢɜɧɨɣ�
ɫɬɨɣɤɨɫɬɢ�� ɑɬɨɛɵ� ɪɟɲɢɬɶ� ɬɚɤɭɸ� ɡɚɞɚɱɭ�� ɧɭɠɧɨ� ɫɨɡɞɚɬɶ� ɬɚɤɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ� ɛɭɪɨɜɨɣ�
ɤɨɪɨɧɤɢ�� ɩɪɢ� ɤɨɬɨɪɨɣ� ɟɺ� ɜɨɨɪɭɠɟɧɢɟ� �ɬɜɟɪɞɨɫɩɥɚɜɧɵɟ� ɪɟɡɰɵ�� ɨɬɪɚɛɚɬɵɜɚɥɨɫɶ� ɛɵ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɜɨ�ɜɪɟɦɟɧɢ�ɛɟɡ�ɩɨɞɴɟɦɚ�ɜɫɟɝɨ�ɛɭɪɨɜɨɝɨ�ɫɧɚɪɹɞɚ�ɞɥɹ�ɟɝɨ�ɡɚɦɟɧɵ��

ɉɨɩɵɬɤɢ� ɪɟɲɢɬɶ� ɬɚɤɭɸ� ɡɚɞɚɱɭ� ɩɪɟɞɩɪɢɧɢɦɚɥɢɫɶ� ɜ� ɛɵɜɲɟɦ� ɋɋɋɊ� ɜ� ���ɵɯ� ɝɨɞɚɯ�
ɩɪɨɲɥɨɝɨ�ɜɟɤɚ�>�@��ɨɞɧɚɤɨ�ɪɚɡɪɚɛɨɬɚɧɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɧɟ�ɛɵɥɢ�ɞɨɜɟɞɟɧɵ�ɞɨ�ɩɪɨɦɵɲɥɟɧɧɨɝɨ�
ɩɪɢɦɟɧɟɧɢɹ� ɇɚɦɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɫɥɟɞɭɸɳɚɹ� ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ� ɫɯɟɦɚ� ɪɟɲɟɧɢɹ� ɩɨɞɨɛɧɨɣ�
ɩɪɨɛɥɟɦɵ��Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ� ɤɨɪɨɧɤɚ� �ɪɢɫ� ��� ɫɨɫɬɨɢɬ� ɢɡ� ɩɟɪɟɯɨɞɧɢɤɚ� �� ɞɥɹ� ɫɨɟɞɢɧɟɧɢɹ� ɫ�
ɤɟɪɧɨɩɪɢɟɦɧɨɣ�ɬɪɭɛɨɣ �ɧɟ�ɩɨɤɚɡɚɧɚ���ɜɧɭɬɪɟɧɧɟɝɨ���ɢ�ɧɚɪɭɠɧɨɝɨ���ɤɨɪɩɭɫɨɜ�ɫɤɪɟɩɥɟɧɧɵɦɢ�
ɫɬɨɩɨɪɧɵɦɢ� ɜɢɧɬɚɦɢ�� Ɍɨɪɰɵ� ɤɨɪɩɭɫɨɜ� ���� ɨɫɧɚɳɟɧɵ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɦ� ɜɨɨɪɭɠɟɧɢɟɦ� �����
ɩɪɢɱɟɦ� ɬɨɪɰɟɜɚɹ� ɱɚɫɬɶ� ɜɧɭɬɪɟɧɧɟɝɨ� ɤɨɪɩɭɫɚ� �� ɪɚɡɦɟɳɟɧɚ� ɜɵɲɟ� ɞɨɧɧɨɣ� ɱɚɫɬɢ� ɧɚɪɭɠɧɨɝɨ�
ɤɨɪɩɭɫɚ���ɧɚ�ɪɚɫɫɬɨɹɧɢɟ�K��

ɉɨɫɥɟ�ɫɩɭɫɤɚ�ɤɨɥɨɧɤɨɜɨɝɨ�ɫɧɚɪɹɞɚ ɢ�ɩɪɢɥɨɠɟɧɢɹ�ɤ�ɧɟɦɭ�ɨɫɟɜɨɣ�ɧɚɝɪɭɡɤɢ��ɤɪɭɬɹɳɟɝɨ�
ɦɨɦɟɧɬɚ�ɢ�ɩɨɞɚɱɢ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɤɨɥɶɰɟɜɨɝɨ�ɡɚɛɨɹ�
ɜɨɨɪɭɠɟɧɢɟɦ� �� ɧɚɪɭɠɧɨɝɨ� ɤɨɪɩɭɫɚ� �� �ɪɢɫ�� �� ɚ��� ɚ� ɨɛɪɚɡɭɸɳɢɣɫɹ� ɤɟɪɧ� ɜɯɨɞɢɬ� ɜ�
ɤɟɪɧɨɩɪɢɟɦɧɭɸ�ɬɪɭɛɭ��

ɉɨɫɥɟ�ɢɡɧɨɫɚ�ɜɨɨɪɭɠɟɧɢɹ���ɤ�ɤɨɥɨɧɤɨɜɨɦɭ�ɫɧɚɪɹɞɭ�ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ�
ɨɫɟɜɚɹ� ɧɚɝɪɭɡɤɚ�� ɩɪɟɜɵɲɚɸɳɚɹ� ɩɪɨɱɧɨɫɬɶ� ɫɬɨɩɨɪɧɵɯ� ɜɢɧɬɨɜ� ��� ȼɧɭɬɪɟɧɧɢɣ� ɤɨɪɩɭɫ� ��
ɩɟɪɟɦɟɳɚɟɬɫɹ�ɜɧɢɡ�ɧɚ�ɪɚɫɫɬɨɹɧɢɟ�K��ɪɢɫ���ɛ���ɟɝɨ�ɧɨɜɨɟ�ɜɨɨɪɭɠɟɧɢɟ��ɤɨɧɬɚɤɬɢɪɭɟɬ�ɫ�ɡɚɛɨɟɦ�ɢ�
ɩɪɨɞɨɥɠɚɟɬ� ɭɝɥɭɛɥɟɧɢɟ� ɡɚɛɨɹ� ɜɡɚɦɟɧ� ɢɡɧɨɲɟɧɧɨɝɨ� ɜɨɨɪɭɠɟɧɢɹ� ��� Ɍɨɥɶɤɨ� ɩɨɫɥɟ� ɢɡɧɨɫɚ�
ɜɨɨɪɭɠɟɧɢɹ���ɜɟɫɶ�ɛɭɪɨɜɨɣ�ɫɧɚɪɹɞ�ɩɨɞɧɢɦɚɟɬɫɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ�

ɋɩɨɫɨɛɵ�ɫɨɡɞɚɧɢɹ�ɫɢɥɵ��ɫɪɟɡɚɸɳɟɣ�ɫɬɨɩɨɪɧɵɟ�ɜɢɧɬɵ����ɪɚɡɥɢɱɧɵ�
� ɩɪɢ�ɦɚɥɨɣ�ɝɥɭɛɢɧɟ�ɫɤɜɚɠɢɧɵ�ɩɟɪɟɪɟɡɵɜɚɸɳɚɹ ɫɬɨɩɨɪɧɵɟ�ɜɢɧɬɵ�ɫɢɥɚ�4ɫɪ�ɛɭɞɟɬ�ɪɚɜɧɚ�

4,
ɫɪ 4ɛɤ�Ɋɝ�� ���



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

��

ɝɞɟ� 4ɛɤ ± ɜɟɫ� ɛɭɪɢɥɶɧɨɣ� ɤɨɥɨɧɧɵ� ɜ� ɛɭɪɨɜɨɦ� ɪɚɫɬɜɨɪɟ� Ɋɝ � ɫɢɥɚ�� ɪɚɡɜɢɜɚɟɦɚɹ� ɜ�
ɝɢɞɪɨɰɢɥɢɧɞɪɚɯ�ɜɪɚɳɚɬɟɥɹ�ɛɭɪɨɜɨɝɨ�ɫɬɚɧɤɚ�
� ɩɪɢ�ɛɨɥɶɲɨɣ�ɝɥɭɛɢɧɟ�ɫɤɜɚɠɢɧɵ�

4,,
ɫɪ 4ɛɤPD[ɢɥɢ 4,,

ɫɪ  4ɛɤPD[± Ɋɝ� ���
ɍɫɥɨɜɢɹ�ɫɪɟɡɚߜ�ɫɪɫɬɨɩɨɪɧɵɯ�ɜɢɧɬɨɜ�ɢɦɟɟɬ�ɜɢɞ�

Ɂɫɪ ൌ
ସொɫɪ

஠ௗమή௠
൐ ɫɪɩɪߜ

଴ ή ݇ൣɒୡ୮൧� ���

ɝɞɟ�Ɂɫɪɩɪ
଴ ± ɩɪɨɱɧɨɫɬɶ�ɦɟɬɚɥɥɚ�ɜɢɧɬɨɜ�ɧɚ�ɫɪɟɡ��P ± ɤɨɥɢɱɟɫɬɜɨ�ɫɬɨɩɨɪɧɵɯ�ɜɢɧɬɨɜ�

G ± ɞɢɚɦɟɬɪ�ɜɢɧɬɨɜ� N ± ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɩɚɫɚ�>Ĳɫɪ@�± ɞɨɩɭɫɬɢɦɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɦɚɬɟɪɢɚɥɚ�ɜɢɧɬɨɜ�
ɧɚ�ɫɪɟɡ�

Ɋɚɫɱɟɬɧɚɹ�ɧɚɝɪɭɡɤɚ�4ɪɚɫɱ� ɩɟɪɟɞɚɜɚɦɚɹ�ɧɚ�ɛɭɪɨɜɭɸ�ɤɨɪɨɧɤɭ�ɩɪɢ�ɪɚɰɢɨɧɚɥɶɧɨɦ�ɪɟɠɢɦɟ��
ɞɨɥɠɧɚ� ɛɵɬɶ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟ� ɩɟɪɟɪɟɡɵɜɚɸɳɟɣ� ɫɢɥɵ� 4ɫɪ�� 4ɪɚɫɱ��4ɫɪ�� �ɩɪɢɦɟɪɧɨ� ����
ɪɚɡɚ���ɞɥɹ�ɢɫɤɥɸɱɟɧɢɹ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ� ɫɪɟɡɚɧɢɹ� ɫɬɨɩɨɪɧɵɯ� ɜɢɧɬɨɜ� ɜ ɪɟɡɭɥɶɬɚɬɟ� ɜɫɩɥɟɫɚ�
ɞɢɧɚɦɢɱɟɫɤɢɯ� ɫɢɥ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɬɪɟɳɢɧɨɜɚɬɵɯ� ɩɨɪɨɞ� ɩɪɢ� ɟɳɟ� ɪɚɛɨɬɚɸɳɟɦ� ɩɟɪɜɢɱɧɨɦ�
ɜɨɨɪɭɠɟɧɢɢ���

ɉɪɢ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɩɪɨɛɥɟɦɵ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɚɥɦɚɡɧɵɯ� ɤɨɪɨɧɨɤ� ɨɬɦɟɬɢɦ� ɫɪɚɡɭ��
ɱɬɨ� ɢɯ� ɫɬɨɣɤɨɫɬɶ� ɩɪɟɜɵɲɚɟɬ� ɚɧɚɥɨɝɢɱɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɤɨɪɨɧɨɤ�� Ɉɞɧɚɤɨ�� ɢ�
ɡɞɟɫɶ�ɜɨɡɧɢɤɚɟɬ�ɩɪɨɛɥɟɦɚ��ɫɜɹɡɚɧɧɚɹ�ɫɨ�ɫɬɨɣɤɨɫɬɶɸ�ɚɥɦɚɡɧɵɯ�ɤɨɪɨɧɨɤ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɬɜɟɪɞɵɯ�
ɚɛɪɚɡɢɜɧɵɯ� ɩɨɪɨɞ� ;�;,, ɤɚɬɟɝɨɪɢɣ� ɩɨ� ɛɭɪɢɦɨɫɬɢ�� ɤɨɬɨɪɚɹ� ɟɳɟ� ɛɨɥɟɟ� ɨɛɨɫɬɪɹɟɬɫɹ� ɩɪɢ�
ɛɭɪɟɧɢɢ�ɫɧɚɪɹɞɚɦɢ�ɫɴɟɦɧɵɦɢ�ɤɟɪɧɨɩɪɢɟɦɧɢɤɚɦɢ��ɋɋɄ��

ɗɬɚ� ɩɪɨɛɥɟɦɚ� ɱɚɫɬɢɱɧɨ� ɪɟɲɟɧɚ� ɩɭɬɟɦ� ɫɨɡɞɚɧɢɹ� ɦɧɨɝɨɫɥɨɣɧɵɯ� ɚɥɦɚɡɧɵɯ� ɤɨɪɨɧɨɤ��
ɦɚɬɪɢɰɚ� ɤɨɬɨɪɵɯ� ɩɨ� ɜɵɫɨɬɟ� ɫɨɞɟɪɠɢɬ� ɧɟɫɤɨɥɶɤɨ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɯ� ɚɥɦɚɡɧɵɯ� ɫɥɨɟɜ�
©ɝɪɟɛɟɲɤɨɜɨɝɨª� ɩɪɨɮɢɥɹ�� ɪɚɡɞɟɥɟɧɧɵɯ� ɛɟɡɚɥɦɚɡɧɵɦɢ� ɫɥɨɹɦɢ� ɦɟɧɶɲɟɣ� ɬɜɟɪɞɨɫɬɢ� >�� ��@��

ɤ�ɤɟɪɧɨɩɪɢɟɦɧɨɣ�ɬɪɭɛɟ

ɚ ɛ

Ɋɢɫ� �� ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ� ɫɯɟɦɚ� ɛɭɪɨɜɨɣ� ɤɨɪɨɧɤɢ� ɩɨɜɵɲɟɧɧɨɣ� ɫɬɨɣɤɨɫɬɢ� ɚ� ±
ɩɨɥɨɠɟɧɢɟ� ɞɟɬɚɥɟɣ� ɩɪɢ� ɪɚɡɪɭɲɟɧɢɢ� ɡɚɛɨɹ ɪɟɡɰɚɦɢ���� ɛ� ± ɩɨɥɨɠɟɧɢɟ� ɞɟɬɚɥɟɣ ɩɪɢ�
ɪɚɡɪɭɲɟɧɢɢ�ɡɚɛɨɹ ɪɟɡɰɚɦɢ��



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

��

Ⱦɨɤɚɡɚɧɨ� >��@�� ɱɬɨ� ©ɝɪɟɛɟɲɤɨɜɵɣª� ɩɪɨɮɢɥɶ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɚɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɪɚɡɪɭɲɟɧɢɹ�ɡɚɛɨɹ�ɫɤɜɚɠɢɧɵ��

Ɉɞɧɚ� ɢɡ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɧɚɦɢ� ɤɨɪɨɧɨɤ�� ɢɦɟɸɳɚɹ� ɪɚɜɧɨɧɚɝɪɭɠɟɧɧɵɣ� ɜ� ɩɪɨɰɟɫɫɟ�
ɛɭɪɟɧɢɹ�©ɝɪɟɛɟɲɤɨɜɵɣª�ɩɪɨɮɢɥɶ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�ɫɥɨɟɜ�ɦɚɬɪɢɰɵ�ɩɪɢɜɟɞɟɧɚ�ɧɚ�ɪɢɫ�����ȼ�
ɩɪɨɞɨɥɶɧɨɦ�ɫɟɱɟɧɢɢ��ɪɢɫ���� ɛ��ɭɤɚɡɚɧɧɵɣ�ɩɪɨɮɢɥɶ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɩɪɢɦɵɤɚɸɳɢɟ�ɞɪɭɝ�ɞɪɭɝɭ�
ɬɪɟɭɝɨɥɶɧɢɤɢ� ɫ� ɪɚɜɧɵɦɢ� ɨɫɧɨɜɚɧɢɹɦɢ� W�� ɧɨ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɜɵɫɨɬɨɣ� KL�� ɉɨɫɥɟɞɧɹɹ� ɭɛɵɜɚɟɬ� ɜ�
ɧɚɩɪɚɜɥɟɧɢɢ�ɨɬ�ɩɟɪɢɮɟɪɢɣɧɨɝɨ�ɤɨɥɶɰɟɜɨɝɨ�ɜɵɫɬɭɩɚ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɫɥɨɹ�ɤ�ɨɫɢ�ɤɨɪɨɧɤɢ�
ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɥɟɞɭɸɳɟɣ�ɡɚɜɢɫɢɦɨɫɬɶɸ��

݄௜ ൌ
ሺଶோಳା଴Ǥହ௧ሻ

ଶோಳାሺଶ௠೔ିଵሻή଴Ǥହ௧
݄௠௔௫ � ���

ɉɪɢ� ɛɭɪɟɧɢɢ� ɩɨ� ɦɟɪɟ� ɢɡɧɨɫɚ� ɨɞɧɨɝɨ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɝɨ� ɚɥɦɚɡɧɨɝɨ� ɫɥɨɹ� ɜ� ɪɚɛɨɬɭ�
ɜɫɬɭɩɚɟɬ�ɜɬɨɪɨɣ�ɚɥɦɚɡɧɵɣ�ɫɥɨɣ��ɡɚɬɟɦ�ɬɪɟɬɢɣ�ɢ�ɬɚɤ�ɞɚɥɟɟ��Ʉɨɧɬɚɤɬ�ɚɥɦɚɡɧɵɯ�ɫɥɨɟɜ�ɫ�ɡɚɛɨɟɦ�
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɛɨɥɟɟ� ɛɵɫɬɪɨɝɨ� ɢɡɧɨɫɚ� ɛɟɡɚɥɦɚɡɧɵɯ� ɫɥɨɟɜ� ɦɟɧɶɲɟɣ� ɬɜɟɪɞɨɫɬɢ��
ɉɪɢɦɟɧɟɧɢɟ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɤɨɪɨɧɤɢ��ɪɢɫ�����ɨɛɟɫɩɟɱɢɜɚɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɪɚɜɧɨɦɟɪɧɭɸ�ɧɚɝɪɭɡɤɭ�
ɧɚ�ɜɵɫɬɭɩɵ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�ɫɥɨɟɜ��ɧɨ�ɢ�ɭɦɟɧɶɲɟɧɢɟ�ɡɚɬɪɚɬ�ɦɨɳɧɨɫɬɢ�ɧɚ�ɛɭɪɟɧɢɟ��ɚ�ɬɚɤɠɟ�
ɷɤɨɧɨɦɢɸ�ɚɥɦɚɡɧɨɝɨ�ɫɵɪɶɹ�ɩɪɢ�ɢɡɝɨɬɨɜɥɟɧɢɢ�ɚɥɦɚɡɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ�

ɍɩɨɦɹɧɭɬɚɹ� ɤɨɪɨɧɤɚ� �ɪɢɫ�� ��� ɩɨɞ� ɦɚɪɤɨɣ� ɄɋȻ��� ɭɱɚɫɬɜɨɜɚɥɚ� ɜ� ɫɪɚɜɧɢɬɟɥɶɧɵɯ�
ɢɫɩɵɬɚɧɢɹɯ� ɫ� ɚɥɦɚɡɧɨɣ� ɤɨɪɨɧɤɨɣ� 14 ³%RDUW/RQJ\HDU´� ɜɫɟɦɢɪɧɨɝɨ� ɢɡɜɟɫɬɧɨɣ� ɮɢɪɦɵ�
ɚɧɚɥɨɝɢɱɧɨɝɨ� ɧɚɡɜɚɧɢɹ�� Ⱦɢɚɦɟɬɪ� ɨɛɨɢɯ� ɤɨɪɨɧɨɤ� ��� ɦɦ�� Ȼɭɪɟɧɢɟ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɧɚ�
ɦɟɫɬɨɪɨɠɞɟɧɢɢ�Ɇɢɡɟɤ� �ɋɟɦɢɩɚɥɚɬɢɧɫɤɚɹ� ɨɛɥɚɫɬɶ�� Ʉɚɡɚɯɫɬɚɧ�� ɩɨ� ɚɧɞɟɡɢɬɨɜɨɦɭ� ɩɨɪɮɢɪɢɬɭ�
�; ɤɚɬɟɝɨɪɢɢ�ɩɨ�ɛɭɪɢɦɨɫɬɢ��ɢ�ɚɧɞɟɡɢɬɨɜɨɦɭ��ɫɢɥɶɧɨ�ɨɤɜɚɪɰɨɜɚɧɧɨɦɭ�ɬɭɮɭ �;, ɤɚɬɟɝɨɪɢɢ�ɩɨ�
ɛɭɪɢɦɨɫɬɢ��

Ɋɢɫ���� Ɇɧɨɝɨɫɥɨɣɧɚɹ�ɛɭɪɨɜɚɹ�ɤɨɪɨɧɤɚ�ɫ�ɪɚɜɧɨɧɚɝɪɭɠɟɧɧɵɦɢ�ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɦɢ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɦɢ�ɫɥɨɹɦɢ�ɝɪɟɛɟɲɤɨɜɨɝɨ�ɩɪɨɮɢɥɹ� ɚ�± ɨɛɳɢɣ�ɜɢɞ��ɛ�± ɮɨɪɦɚ
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɟɝɨ�ɫɥɨɹ�ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɫɟɱɟɧɢɢ����± ɤɨɪɩɭɫ����± ɦɚɬɪɢɰɚ����± ɩɪɨɦɵɜɨɱɧɵɟ�
ɨɤɧɚ����±ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɟ�ɫɥɨɢ����± ɛɟɡɚɥɦɚɡɧɵɟ�ɫɥɨɢ

Ʉɚɠɞɨɣ� ɤɨɪɨɧɤɨɣ� ɩɪɨɛɭɪɟɧɨ� ɫɜɵɲɟ� ���� ɦ� ɫɤɜɚɠɢɧ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɬɨɣɤɨɫɬɶ�
ɤɨɪɨɧɤɢ� ɄɋȻ��� ɩɪɟɜɵɲɚɟɬ� ɚɧɚɥɨɝɢɱɧɨɣ� ɩɨɤɚɡɚɬɟɥɶ� 14 ©%RDUW/RQJ\HDUª ɧɚ� ��±��� �� ɜ�
ɩɨɪɨɞɚɯ�;�ɨɣ�ɤɚɬɟɝɨɪɢɢ�± ��� ɢ���� ɦ��ɢ�ɜ�ɩɨɪɨɞɚɯ�;, ɤɚɬɟɝɨɪɢɢ�± ���ɢ��� ɦ�

Ɋɚɛɨɬɵ� ɩɨ� ɞɚɥɶɧɟɣɲɟɦɭ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɤɨɧɫɬɪɭɤɰɢɣ� ɚɥɦɚɡɧɵɯ� ɤɨɪɨɧɨɤ�
ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɨɞɢɬɶ�ɫ�ɭɱɟɬɨɦ�ɨɫɨɛɟɧɧɨɫɬɢ�ɦɟɯɚɧɢɡɦɚ�ɪɚɡɪɭɲɟɧɢɹ�ɤɪɟɩɤɢɯ�ɝɨɪɧɵɯ�ɩɨɪɨɞ�
ɚɥɦɚɡɧɵɦɢ� ɡɟɪɧɚɦɢ�� ɤɨɬɨɪɚɹ� ɛɵɥɚ� ɭɫɬɚɧɨɜɥɟɧɚ� ɜ� ɂɋɆ� �ɍɤɪɚɢɧɚ�� ɗɬɨ� ɨɫɨɛɟɧɧɨɫɬɶ�
ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ� ɱɬɨ� ɩɪɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɚɥɦɚɡɧɨɝɨ� ɡɟɪɧɚ� ɫ� ɩɨɪɨɞɨɣ� ɜ� ɩɨɫɥɟɞɧɟɣ�



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

��

ɮɨɪɦɢɪɭɸɬɫɹ�ɞɜɟ�ɡɨɧɵ��ɡɨɧɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�ɜɧɟɞɪɟɧɢɹ�ɡɟɪɧɚ�ɢ�ɪɚɫɩɨɥɨɠɟɧɧɚɹ�ɩɨɞ�ɧɟɣ�
ɡɨɧɚ�ɪɚɡɪɭɲɟɧɧɨɣ��ɪɚɡɛɢɬɨɣ�ɬɪɟɳɢɧɚɦɢ���ɧɨ�ɧɟ ɭɞɚɥɟɧɧɨɣ�ɩɨɪɨɞɵ��ɩɪɢɱɟɦ�ɦɨɳɧɨɫɬɶ�ɡɨɧɵ�
ɪɚɡɪɭɲɟɧɢɹ�KS ɩɪɟɜɵɲɚɟɬ ɡɨɧɭ�ɜɧɟɞɪɟɧɢɹ�Kɜ �±�� ɪɚɡ�

ɋ� ɭɱɟɬɨɦ� ɷɬɨɝɨ� ɷɮɮɟɤɬɚ� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ�ɢ� ɡɚɩɚɬɟɧɬɨɜɚɧɚ� ɚɥɦɚɡɧɚɹ� ɤɨɪɨɧɤɚ�� ɬɨɪɟɰ�
ɦɚɬɪɢɰɵ� ɤɨɬɨɪɨɣ� ɜɵɩɨɥɧɟɧ� ɜ� ɜɢɞɟ� ɬɪɟɯɡɚɯɨɞɧɨɣ� ɜɢɧɬɨɜɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� >��@�� ɇɚ� ɤɚɠɞɨɦ�
ɡɚɯɨɞɟ� ɩɨɫɥɟɞɧɟɣ� ɪɚɫɩɨɥɨɠɟɧɨ� ɪɚɜɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɩɪɨɦɵɜɨɱɧɵɯ� ɤɚɧɚɥɨɜ�� ɪɚɡɞɟɥɹɸɳɢɯ�
ɦɚɬɪɢɰɭ� ɧɚ� ɫɟɤɬɨɪɵ�� Ɇɚɬɪɢɰɚ� ɜɤɥɸɱɚɟɬ� ɱɟɪɟɞɭɸɳɭɸɫɹ� ɞɪɭɝ� ɞɪɭɝɨɦ� ɪɚɜɧɵɟ� ɩɨ� ɬɨɥɳɢɧɟ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɟ� ɫɥɨɢ� ɢ� ɫɥɨɢ� ɫɜɹɡɭɸɳɟɝɨ� ɦɚɬɟɪɢɚɥɚ� ɦɟɧɶɲɟɣ� ɬɜɟɪɞɨɫɬɢ� �ɧɚɩɪɢɦɟɪ��
ɤɚɪɛɢɞɚ� ɜɨɥɶɮɪɚɦɚ��� ȼɫɟ� ɭɩɨɦɹɧɭɬɵɟ� ɫɥɨɢ� ɪɚɫɩɨɥɨɠɟɧɵ� ɩɨ� ɜɢɧɬɨɜɵɦ� ɩɨɜɟɪɯɧɨɫɬɹɦ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɬɨɪɰɟɜɨɣ�ɬɪɟɯɡɚɯɨɞɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɚɬɪɢɰɵ�ɤɨɪɨɧɤɢ��

ɍɝɨɥ�ɩɨɞɴɺɦɚ�Į�ɜɢɧɬɨɜɵɯ�ɩɨɜɟɪɯɧɨɫɬɟɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ��

Ƚ ൌ ݃ݐܿݎܽ
௡௛౦

஠஽ౙ౦
�� ���

ɝɞɟ Q ± ɱɢɫɥɨ�ɡɚɯɨɞɨɜ�ɜɢɧɬɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�� Q  ��
݄୮ ± ɝɥɭɛɢɧɚ�ɡɨɧɵ�ɪɚɡɪɭɲɟɧɢɹ�ɚɥɦɚɡɧɵɦɢ�ɡɟɪɧɚɦɢ�
ୡ୮ܦ ± ɫɪɟɞɧɢɣ�ɞɢɚɦɟɬɪ�ɬɨɪɰɚ�ɦɚɬɪɢɰɵ�

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɤɨɪɨɧɤɢ� ɹɜɥɹɟɬɫɹ� ɝɪɟɛɟɲɤɨɜɚɹ� ɮɨɪɦɚ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɢ� ɛɟɡɚɥɦɚɡɧɵɯ� ɫɥɨɺɜ� ɪɚɡɦɟɳɟɧɧɵɯ� ɧɚ� ɜɢɧɬɨɜɵɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ�� ȼ�
ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɜɨɞɹɬɫɹ�ɨɩɵɬɧɨ�ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ�ɪɚɛɨɬɵ�ɩɨ�ɢɡɝɨɬɨɜɥɟɧɢɸ�ɢ�ɢɫɩɵɬɚɧɢɸ
ɭɩɨɦɹɧɭɬɨɣ�ɤɨɪɨɧɤɢ��

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɪɚɡɪɚɛɨɬɚɧɧɵɟ� ɚɥɦɚɡɧɵɟ� ɤɨɪɨɧɤɢ� ɩɪɢ� ɢɯ� ɜɧɟɞɪɟɧɢɢ� ɫɦɨɝɭɬ�
ɪɟɲɢɬɶ� ɩɪɨɛɥɟɦɭ� ɛɭɪɟɧɢɹ� ɩɨɪɨɞ� 9,±; ɤɚɬɟɝɨɪɢɢ� ɩɨ� ɛɭɪɢɦɨɫɬɢ�� ȼ� ɫɚɦɵɯ� ɬɜɟɪɞɵɯ�
ɚɛɪɚɡɢɜɧɵɯ�ɩɨɪɨɞɚɯ ;,±;,, ɤɚɬɟɝɨɪɢɣ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɢ�ɩɪɨɯɨɞɤɚ�ɧɚ�ɢɧɫɬɪɭɦɟɧɬ�ɜɫɟ�ɠɟ�
ɧɟɞɨɫɬɚɬɨɱɧɚ�

Ⱦɥɹ� ɤɚɪɞɢɧɚɥɶɧɨɝɨ� ɭɜɟɥɢɱɟɧɢɹ� ɩɪɨɯɨɞɤɢ� ɧɚ� ɢɧɫɬɪɭɦɟɧɬ� ɫɥɟɞɭɟɬ� ɪɚɡɪɚɛɨɬɚɬɶ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ� ɤɨɪɨɧɤɭ�� ɩɨɤɚɡɚɧɧɭɸ� ɧɚ� ɪɢɫ�� ��� ɧɨ� ɫ� ɚɥɦɚɡɧɵɦ� ɜɨɨɪɭɠɟɧɢɟɦ�� Ɇɚɬɪɢɰɚ�
ɤɨɪɨɧɤɢ� ɞɨɥɠɧɚ� ɢɦɟɬɶ� ɧɟɫɤɨɥɶɤɨ� ɝɪɟɛɟɲɤɨɜɵɯ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɯ� ɫɥɨɟɜ�
ɪɚɜɧɨɧɚɝɪɭɠɟɧɧɵɣ ɩɪɨɮɢɥɶ��ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ������ɢ�ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫ�� ɛ�

ȼɵɜɨɞɵ
�� Ɂɧɚɱɢɬɟɥɶɧɨɟ� ɩɨɜɵɲɟɧɢɟ� ɫɬɨɣɤɨɫɬɢ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ� ɛɭɪɨɜɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ�

ɤɨɥɶɰɟɜɨɝɨ� ɬɢɩɚ� ɦɨɠɧɨ� ɪɟɚɥɢɡɨɜɚɬɶ� ɩɭɬɟɦ� ɫɨɡɞɚɧɢɹ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɤɨɪɨɧɤɢ� ɫ� ɡɚɦɟɧɨɣ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɧɚ�ɡɚɛɨɟ�ɫɤɜɚɠɢɧɵ�

�� ɉɨɜɵɲɟɧɢɟ� ɫɬɨɣɤɨɫɬɢ� ɚɥɦɚɡɧɵɯ� ɛɭɪɨɜɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɤɨɥɶɰɟɜɨɝɨ� ɬɢɩɚ� ɫɥɟɞɭɟɬ�
ɪɟɚɥɢɡɨɜɚɬɶ�ɜ�ɞɜɚ�ɷɬɚɩɚ�

� ɧɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɫɨɡɞɚɬɶ� ɢ� ɢɫɩɵɬɚɬɶ� ɦɧɨɝɨɫɥɨɣɧɵɟ� ɛɭɪɨɜɵɟ� ɤɨɪɨɧɤɢ�� ɭ� ɤɨɬɨɪɵɯ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɟ� ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɵɟ� ɫɥɨɢ� ɢɦɟɸɬ� ɝɪɟɛɟɧɱɚɬɭɸ� ɮɨɪɦɭ� ɢ� ɪɚɫɩɨɥɨɠɟɧɵ� ɧɚ�
ɬɪɟɯɡɚɯɨɞɧɨɣ�ɜɢɧɬɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��ɲɚɝ�ɩɨɫɥɟɞɧɟɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɮɨɪɦɭɥɨɣ�����

� ɧɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɫɨɡɞɚɬɶ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ� ɤɨɪɨɧɤɭ� ɩɨ� ɬɢɩɭ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�
ɬɜɟɪɞɨɫɩɥɚɜɧɨɣ��ɧɨ�ɫ�ɡɚɦɟɧɨɣ�ɬɜɟɪɞɨɫɩɥɚɜɧɵɯ�ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ�ɧɚ�ɚɥɦɚɡɧɵɟ�
ɦɧɨɝɨɫɥɨɣɧɵɟ�ɫ�ɝɪɟɛɟɧɱɚɬɨɣ�ɮɨɪɦɨɣ�ɫɥɨɟɜ�

�� ɉɪɨɜɟɥɢ� ɨɩɵɬɧɨ�ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ� ɪɚɛɨɬɵ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɛɭɪɨɜɵɯ� ɤɨɪɨɧɨɤ��
ɨɫɧɚɳɟɧɧɵɯ�ɪɟɡɰɚɦɢ�3'&��ɭɫɬɚɧɨɜɢɥɢ ɨɩɬɢɦɚɥɶɧɭɸ�ɮɨɪɦɭ�ɩɨɫɥɟɞɧɢɯ�ɢ�ɢɯ ɢɪɪɚɰɢɨɧɚɥɶɧɨɟ�
ɪɚɡɦɟɳɟɧɢɟ�ɧɚ�ɬɨɪɰɟ�ɤɨɪɨɧɤɢ��

ȼ ɪɨɛɨɬɿ ɜɢɡɧɚɱɟɧɿ ɨɛɥɚɫɬɿ ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɜɟɪɞɨɫɩɥɚɜɧɢɯ ɿ ɚɥɦɚɡɧɢɯ ɛɭɪɨɜɢɯ
ɤɨɪɨɧɨɤ ɞɥɹ ɜɿɞɛɨɪɭ ɤɟɪɧɚ ɩɪɢ ɪɨɡɜɿɞɭɜɚɥɶɧɨɦɭ ɛɭɪɿɧɧɿ ɲɥɹɯɨɦ ɩɨɪɿɜɧɹɥɶɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɜɚɪɬɨɫɬɿ
� ɦ ɫɜɟɪɞɥɨɜɢɧɢ�� ɩɪɨɛɭɪɟɧɨʀ ɜ ɨɞɧɚɤɨɜɢɯ ɝɿɪɧɢɱɨ�ɝɟɨɥɨɝɿɱɧɢɯ ɭɦɨɜɚɯ ɡɝɚɞɚɧɢɦɢ ɿɧɫɬɪɭɦɟɧɬɚɦɢ��
ȼɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɧɚɣɛɿɥɶɲ� ɩɟɪɫɩɟɤɬɢɜɧɢɦ� ɧɚɩɪɹɦɤɨɦ� ɩɨ� ɩɿɞɜɢɳɟɧɧɸ� ɫɬɿɣɤɨɫɬɿ� ɬɜɟɪɞɨɫɩɥɚɜɧɢɯ�



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

��

ɿɧɫɬɪɭɦɟɧɬɿɜ� ɽ� ɫɬɜɨɪɟɧɧɹ� ɤɨɦɛɿɧɨɜɚɧɨʀ� ɤɨɪɨɧɤɢ�� ɭ� ɹɤɿɣ� ɡɧɨɲɟɧɧɹ� ɜ� ɩɪɨɰɟɫɿ� ɛɭɪɿɧɧɹ� ɨɡɛɪɨɽɧɧɹ�
ɡɚɦɿɧɸɽɬɶɫɹ�ɧɚ�ɧɨɜɟ�ɛɟɡ�ɩɿɞɣɨɦɭ�ɛɭɪɨɜɨɝɨ�ɫɧɚɪɹɞɚ�ɧɚ�ɩɨɜɟɪɯɧɸ�

ɉɿɞɜɢɳɟɧɧɹ� ɫɬɿɣɤɨɫɬɿ� ɚɥɦɚɡɧɢɯ� ɿɧɫɬɪɭɦɟɧɬɿɜ� ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ� ɬɚɤɨɠ� ɫɬɜɨɪɟɧɧɹɦ�
ɛɚɝɚɬɨɲɚɪɨɜɢɯ� ɛɭɪɨɜɢɯ� ɤɨɪɨɧɨɤ�� ɦɚɬɪɢɰɹ� ɹɤɢɯ� ɩɨ� ɜɢɫɨɬɿ� ɦɚɽ� ɤɿɥɶɤɚ� ɿɦɩɪɟɝɧɨɜɚɧɭ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɲɚɪɿɜ� ©Ƚɪɟɛɿɧɤɨɜɚª� ɩɪɨɮɿɥɸ�� ɪɨɡɞɿɥɟɧɢɯ� ɦɿɠ� ɫɨɛɨɸ� ɛɟɡɚɥɦɚɡɧɢɦɢ ɲɚɪɚɦɢ�
ɦɟɧɲɨɸ�ɬɜɟɪɞɨɫɬɿ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɤɨɦɛɿɧɨɜɚɧɚ� ɛɭɪɨɜɚ� ɤɨɪɨɧɤɚ�� ɚɥɦɚɡɧɿ� ɧɚɫɢɱɟɧɿ� ɲɚɪɢ�� ɬɜɟɪɞɿ� ɫɩɥɚɜɢ��
ɫɜɟɪɞɥɨɜɢɧɚ�

%��5DWRY��%��)HGRURY��'��.RUJDVEHNRY��,��7D\EHUJHQRYD
,1&5($6,1*�7+(�67$%,/,7<�2)�'5,//,1*�722/6�2)�$�5,1*�7<3(�$7�7+(�

3$66,1*�2)�(;3/25$7,21�:(//6
,Q� WKLV� SDSHU�� WKH� DUHDV� RI� UDWLRQDO� XVH� RI� KDUG�DOOR\� DQG� GLDPRQG�GULOO� ELWV� IRU� FRUH� VHOHFWLRQ� LQ�

H[SORUDWRU\� GULOOLQJ� DUH�GHWHUPLQHG� E\� FRPSDUDWLYH� FDOFXODWLRQ�RI� WKH� FRVW�RI���P�RI�D�ZHOO� GULOOHG� LQ� WKH�
VDPH� PLQLQJ� DQG� JHRORJLFDO� FRQGLWLRQV� E\� WKH� PHQWLRQHG� WRROV�� ,W� LV� HVWDEOLVKHG� WKDW� WKH� PRVW� SURPLVLQJ�
GLUHFWLRQ�WR�LQFUHDVH�WKH�GXUDELOLW\�RI�FDUELGH�WRROV�LV�WKH�FUHDWLRQ�RI�D�FRPELQHG�FURZQ��LQ�ZKLFK�WKH�ZRUQ�
RXW�DUPDPHQW� LQ� WKH�SURFHVV� RI� GULOOLQJ� LV� UHSODFHG�ZLWK� D� QHZ�RQH�ZLWKRXW� OLIWLQJ� WKH�GULOOLQJ� WRRO� WR� WKH�
VXUIDFH�

,Q� DGGLWLRQ� WR� WKH� PHQWLRQHG� GLUHFWLRQ�� WKH� LQFUHDVH� LQ� WKH� GXUDELOLW\� RI� GLDPRQG� WRROV� LV� DOVR�
SURYLGHG�E\�WKH�FUHDWLRQ�RI�PXOWLOD\HU�GULOO�ELWV�ZKRVH�PDWUL[�KDV�D�KHLJKW�RI�VHYHUDO�LPSUHJQDWHG�GLDPRQG�
FRQWDLQLQJ�OD\HUV�RI�WKH�©FUHVWHGª SURILOH��VHSDUDWHG�E\�QRQ�VPRRWK�OD\HUV�RI�OHVVHU�KDUGQHVV�

.H\�ZRUGV� FRPELQHG�GULOO�ELW��GLDPRQG�LPSUHJQDWHG�OD\HUV��KDUG�DOOR\V��GXUDELOLW\��ERUHKROH�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɏɟɞɨɪɨɜ� Ȼ� ȼ�� Ȼɭɪɟɧɢɟ� ɫɤɜɚɠɢɧ�� ± Ⱥɥɦɚɬɵ�� ɢɡɞ�� ɄɚɡɇɂɌɍ� ɢɦɟɧɢ� Ʉ�ɂ�� ɋɚɬɩɚɟɜɚ�

������± ���ɫ��
�� Ɇɢɯɚɣɥɨɜɚ� ɇ� Ⱦ�� Ɍɟɯɧɢɱɟɫɤɨɟ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ� ɤɨɥɨɧɤɨɜɨɝɨ� ɛɭɪɟɧɢɹ±Ɇ�� ɇɟɞɪɚ��

������± ���ɫ�
�� Ɍɟɯɧɨɥɨɝɢɹ�ɛɭɪɟɧɢɹ�ɧɟɮɬɹɧɵɯ�ɢ�ɝɚɡɨɜɵɯ�ɫɤɜɚɠɢɧ��ɍɱɟɛɧɢɤ�ɞɥɹ�ɜɭɡɨɜ��Ⱥ� ɇ� ɉɨɩɨɜ��

Ⱥ� ɂ��ɋɩɢɜɚɤ��Ɍ� Ɉ��Ⱥɤɛɭɥɚɬɨɜ�ɢ�ɞɪ�� ɩɨɞ�ɨɛɳ��ɪɟɞ��Ⱥ� ɂ��ɋɩɢɜɚɤɚ�ɢ�Ʌ� $��Ⱥɥɟɤɫɟɟɜɚ��
Ɇ�� ɈɈɈ ©ɇɟɞɪɚ�Ȼɢɡɧɟɫɰɟɧɬɪª��������± ����ɫ�

�� Ȼɟɡɭɝɥɵɣ� Ⱥ� ȼ�� Ɉɫɨɛɟɧɧɨɫɬɢ� ɭɫɬɪɨɣɫɬɜɚ� ɞɨɥɨɬ� 3'&� ɞɥɹ� ɫɨɨɪɭɠɟɧɢɹ� ɫɤɜɚɠɢɧ� ɧɚ
ɧɟɮɬɶ�ɢ�ɝɚɡ����ɉɪɨɛɥɟɦɵ�ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɝɪɟɫɫɚ�ɜ�ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ�± ������
± ɋ�����±����

�� Ʌɢɬɤɨɜɢɱ�ɘ� Ɏ���Ɍɪɟɬɶɹɤ�Ⱥ� Ⱥ��Ɋɚɡɪɚɛɨɬɤɚ�ɛɭɪɨɜɵɯ�ɤɨɪɨɧɨɤ��ɚɪɦɢɪɨɜɚɧɧɵɯ�ȺɌɉ��
ɞɥɹ� ɛɭɪɟɧɢɹ� ɫ� ɨɬɛɨɪɨɦ� ɤɟɪɧɚ� ɫɴɟɦɧɵɦ� ɤɟɪɧɨɩɪɢɟɦɧɢɤɨɦ ��� ɋɬɪɨɢɬɟɥɶɫɬɜɚ�
ɧɟɮɬɹɧɵɯ� ɢ� ɝɚɡɨɜɵɯ� ɫɤɜɚɠɢɧ� ɧɚ� ɫɭɲɟ� ɢ� ɧɚ� ɦɨɪɟ�� Ɋɚɡɞɟɥ� ɨɛɪɭɞɨɜɚɧɢɟ� ɢ�
ɢɧɫɬɪɭɦɟɧɬ�±�����±ʋ �±ɋ����±���

�� Ȼɨɝɞɚɧɨɜ� Ɋ� Ʉ��� Ɂɚɤɨɪɚ� Ⱥ� ɉ��� ɂɫɨɧɤɢɧ� Ⱥ� Ɇ�� ɉɭɬɢ� ɫɧɢɠɟɧɢɹ� ɷɧɟɪɝɨɟɦɤɨɫɬɢ�
ɪɚɡɪɭɲɟɧɢɹ� ɩɨɪɨɞ� ɛɭɪɨɜɵɦ� ɢɧɫɬɪɭɦɟɧɬRɦ� ɪɟɡɰɟɜɨɝɨ� ɬɢɩɚ�� ��� ɂɡɜɟɫɬɢɹ� ɜɵɫɲɢɯ�
ɭɱɟɛɧɵɯ�ɡɚɜɟɞɟɧɢɣ��±�����± ʋ ��± ɋ����±���

�� ɇɚɡɚɪɛɚɟɜɚ�Ⱦ� Ʉ��ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɞɨɥɨɬ�ɲɚɪɨɲɟɱɧɨɝɨ�
ɢ� ɛɟɡɲɚɪɨɲɟɱɧɨɝɨ� ɬɢɩɚ� 3'&� ��� ɋɛ�� ɧɚɭɱɧɵɯ� ɫɬɚɬɟɣ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɧɚɭɱɧɨ±
ɩɪɚɤɬɢɱɟɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�©ɂɧɧɨɜɚɰɢɹ±����ª� ± �����± ɋ�����±����

�� Ʉɨɪɧɢɥɨɜ� ɇ� ɂ��� Ƚɨɥɨɜɢɧ� ɋ� ɋ�� ɋɨɜɪɟɦɟɧɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɜ� ɫɨɡɞɚɧɢɢ� ɚɥɦɚɡɧɨɝɨ�
ɩɨɪɨɞɨɪɚɡɪɭɲɚɸɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ��ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ ɢɧɫɬɪɭɦɟɧɬ��
ɚɪɦɢɪɨɜɚɧɧɵɣ�ɩɪɢɪɨɞɧɵɦɢ�ɚɥɦɚɡɚɦɢ��± ����� ± ɋ���±��

�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɩɚɬɟɧɬ� Ɋɟɫɩɭɛɥɢɤɢ� Ʉɚɡɚɯɫɬɚɧ�� Ⱥɥɦɚɡɧɚɹ� ɛɭɪɨɜɚɹ� ɤɨɪɨɧɤɚ� ��
Ɏɟɞɨɪɨɜ Ȼ� ȼ���Ʉɭɞɚɣɤɭɥɨɜ�ɋ� Ʉ���Ʉɚɫɟɧɨɜ�Ⱥ� Ʉ��± ʋ �������Ɉɩɭɛɥ�������������Ȼɸɥ��
ʋ ��



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

��

��� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɩɚɬɟɧɬ� Ɋɟɫɩɭɛɥɢɤɢ� Ʉɚɡɚɯɫɬɚɧ�Ⱥɥɦɚɡɧɚɹ� ɛɭɪɨɜɚɹ� ɤɨɪɨɧɤɚ� �
Ɏɟɞɨɪɨɜ Ȼ� ȼ���Ʉɭɞɚɣɤɭɥɨɜ�ɋ� Ʉ���Ʉɚɫɟɧɨɜ�Ⱥ� Ʉ��± ʋ�������Ɉɩɭɛɥ� ������������Ȼɸɥ��
ʋ ��

��� Ɋɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɚɥɦɚɡɧɨɝɨ� ɛɭɪɟɧɢɹ� ɜ ɫɥɨɠɧɵɯ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɹɯ ��ɋɨɥɨɜɶɟɜ�ɇ� ȼ���ɑɢɯɨɬɤɢɧ�ȼ� Ɏ���Ȼɨɝɞɚɧɨɜ�Ɋ� Ʉ���Ɂɚɤɨɪɚ�Ⱥ� ɉ�± Ɇ��ɈȺɈ�
©ȼɇɂɂɈɗɇɌª������� ± ����ɫ�

��� ɂɧɧɨɜɚɰɢɨɧɧɵɣ� ɩɚɬɟɧɬ� Ɋɟɫɩɭɛɥɢɤɢ� Ʉɚɡɚɯɫɬɚɧ�� Ⱥɥɦɚɡɧɚɹ� ɛɭɪɨɜɚɹ� ɤɨɪɨɧɤɚ� �
Ɏɟɞɨɪɨɜ Ȼ� ȼ��� Ʉɭɞɚɣɤɭɥɨɜɚ Ƚ� Ⱥ��� Ȼɟɪɞɵɛɚɟɜ�ɂ� Ɇ��� ± ʋ�������Ɉɩɭɛɥ�������������
Ȼɸɥ� ʋ ��

ɉɨɫɬɭɩɢɥɚ���������

5HIHUHQFHV
�� )HGRURY� %� 9�� �������� %XUHQLH VNYD]KLQ >'ULOOLQJ RI WKH ZHOOV@� $OPDW\�� .D]1,78

>LQ5XVVLDQ@�
�� 0LKDLORYD�� 1� '�� �������� 7HNKQLFKHVNRLH SURHNWLURYDQLLH NRORQNRYRJR EXUHQL\D

>7HFKQLFDO�GHVLJQ�RI�FRUH�GULOOLQJ@� 0��1HGUD��>LQ�5XVVLDQ@�
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