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ȼɅɂəɇɂȿ�ȾɂɋɉȿɊɋɇɈɋɌɂ�ɉɈɊɈɒɄȺ��ȾȺȼɅȿɇɂə�ɂ�ɌȿɆɉȿɊȺɌɍɊɕ�
ɋɉȿɄȺɇɂə�ɇȺ�ɆɂɄɊɈɋɌɊɍɄɌɍɊɍ�ɂ ɎɂɁɂɄɈ�ɆȿɏȺɇɂɑȿɋɄɂȿ�ɋȼɈɃɋɌȼȺ�

ɄȿɊȺɆɂɄɂ�ɂɁ�ɄȺɊȻɂȾȺ�ȻɈɊȺ

Ɉɫɧɨɜɧɨɣ� ɰɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɩɨɥɭɱɟɧɢɟ� ɜɵɫɨɤɨɩɥɨɬɧɨɝɨ� ɫɜɟɪɯɬɜɟɪɞɨɝɨ�
ɤɟɪɚɦɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɫɩɟɤɚɧɢɟɦ�ɩɨɞ�ɜɵɫɨɤɢɦ�ɞɚɜɥɟɧɢɟɦ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɚɤɬɢɜɢɪɭɸɳɢɯ�ɞɨɛɚɜɨɤ� ɂɫɫɥɟɞɨɜɚɧɵ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ��ɩɥɨɬɧɨɫɬɶ�ɢ�ɬɜɟɪɞɨɫɬɶ�ɩɨ�ȼɢɤɤɟɪɫɭ�ɨɛɪɚɡɰɨɜ��
ɫɩɟɱɟɧɧɵɯ� ɢɡ� ɩɨɪɨɲɤɨɜ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɪɚɡɥɢɱɧɨɣ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� �� Ƚɉɚ� ɜ� ɢɧɬɟɪɜɚɥɟ�
ɬɟɦɩɟɪɚɬɭɪ������± �����ɨ�ɋ� ɇɚɢɥɭɱɲɟɣ�ɫɩɟɤɚɟɦɨɫɬɶɸ�ɩɪɢ�ɭɤɚɡɚɧɧɨɦ�ɞɚɜɥɟɧɢɢ�ɨɛɥɚɞɚɟɬ�ɩɨɪɨɲɨɤ�ɫ�
ɛɢɦɨɞɚɥɶɧɵɦ� ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ� ɱɚɫɬɢɰ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɩɨɪɨɲɤɚ�
ɦɚɤɫɢɦɭɦ� ɧɚ� ɤɪɢɜɵɯ� ɡɚɜɢɫɢɦɨɫɬɢ� ɬɜɟɪɞɨɫɬɢ� ɨɛɪɚɡɰɨɜ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɩɟɤɚɧɢɹ� ɫɞɜɢɝɚɟɬɫɹ� ɜ�
ɫɬɨɪɨɧɭ�ɛɨɥɟɟ�ɧɢɡɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ��Ɉɛɪɚɡɰɵ�ɫ�ɧɚɢɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɬɜɟɪɞɨɫɬɶɸ�ɩɨɥɭɱɟɧɵ�ɢɡ�ɦɢɤɪɨɧɧɨɝɨ�
ɩɨɪɨɲɤɚ�ɫ�ɱɚɫɬɢɰɚɦɢ�ɨɫɤɨɥɨɱɧɨɣ�ɮɨɪɦɵ�ɪɚɡɦɟɪɚɦɢ�ɨɬ�����ɞɨ������ɦɤɦ��ɢ�ɫɨɞɟɪɠɚɳɟɝɨ�ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɤɨɥɢɱɟɫɬɜɨ�ɦɟɥɤɢɯ�ɨɫɤɨɥɤɨɜ�ɫɨ�ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ�a�����ɦɤɦ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɞɚɜɥɟɧɢɹ�
ɫɩɟɤɚɧɢɹ�ɞɨ�����Ƚɉɚ�ɩɥɨɬɧɨɫɬɶ�ɢ�ɬɜɟɪɞɨɫɬɶ�ɨɛɪɚɡɰɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɩɨɜɵɲɚɸɬɫɹ�ɛɟɡ�ɫɭɳɟɫɬɜɟɧɧɨɝɨ�
ɪɨɫɬɚ�ɡɟɪɧɚ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɦɚɬɟɪɢɚɥɚ��ɗɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɜɵɫɨɤɨɣ�ɫɤɨɪɨɫɬɢ�ɧɚɝɪɟɜɚ�ɢ�ɦɚɥɨɝɨ�
ɜɪɟɦɟɧɢ�ɫɩɟɤɚɧɢɹ��ɉɨɥɭɱɟɧ�ɜɵɫɨɤɨɩɥɨɬɧɵɣ�ɫɜɟɪɯɬɜɟɪɞɵɣ�ɤɟɪɚɦɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɢɡ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɫ�
ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ�ɫɬɪɭɤɬɭɪɨɣ��' a ����± ����ɦɤɦ���ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɶɸ��������ɢ�ɬɜɟɪɞɨɫɬɶɸ�ɩɨ�
ȼɢɤɤɟɪɫɭ� +9�� ��� Ƚɉɚ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɛɭɞɭɬ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɧɨɜɵɯ�
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɪɚɡɥɢɱɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɤɚɪɛɢɞ� ɛɨɪɚ�� ɫɩɟɤɚɧɢɟ�� ɜɵɫɨɤɢɟ� ɞɚɜɥɟɧɢɹ� ɢ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɩɥɨɬɧɨɫɬɶ��
ɬɜɟɪɞɨɫɬɶ

ȼɜɟɞɟɧɢɟ
Ʉɚɪɛɢɞ� ɛɨɪɚ� ȼ�ɋ ɨɛɥɚɞɚɟɬ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ� ɮɢɡɢɱɟɫɤɢɯ�� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɢ�

ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ ɢ� ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɦɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɨɬɪɚɫɥɟɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�>�@��Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɜɵɫɨɤɢɯ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɢɡɞɟɥɢɣ�ɢɡ�
ȼ�ɋ� ɧɟɨɛɯɨɞɢɦɨ� ɧɚɥɢɱɢɟ� ɩɥɨɬɧɨɣ� ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ� ɫɬɪɭɤɬɭɪɵ� >�@�� Ɉɫɧɨɜɧɚɹ� ɩɪɨɛɥɟɦɚ�
ɩɨɥɭɱɟɧɢɹ� ɩɪɨɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɡ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɫɨɫɬɨɢɬ� ɜ� ɬɪɭɞɧɨɫɬɢ� ɞɨɫɬɢɠɟɧɢɹ�
ɛɟɫɩɨɪɢɫɬɨɝɨ� ɫɨɫɬɨɹɧɢɹ�ɨɛɪɚɡɰɨɜ��ɗɬɨ� ɫɜɹɡɚɧɨ� ɫ�ɧɢɡɤɨɣ�ɞɢɮɮɭɡɢɨɧɧɨɣ�ɩɨɞɜɢɠɧɨɫɬɶɸ�ɩɪɢ�
ɫɩɟɤɚɧɢɢ�ɤɚɪɛɢɞɚ�ɛɨɪɚ��ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɧɚɥɢɱɢɟɦ�ɜ�ɷɬɨɦ�ɫɨɟɞɢɧɟɧɢɢ�ɫɢɥɶɧɵɯ�ɤɨɜɚɥɟɧɬɧɵɯ�
ɫɜɹɡɟɣ��



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ�
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���



ȼɵɩɭɫɤ�����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂ�ɆȿɌȺɅɈɈȻɊȺȻȺɌɕȼȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�± ɌȿɏɇɂɄȺ
ɂ ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə
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ȼɜɟɞɟɧɢɟ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɞɨɛɚɜɨɤ� ɜ� ɩɨɪɨɲɨɤ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɚɤɬɢɜɢɪɭɟɬ� ɩɪɨɰɟɫɫ� ɟɝɨ�
ɭɩɥɨɬɧɟɧɢɹ� ɡɚ� ɫɱɟɬ�ɠɢɞɤɨɮɚɡɧɨɝɨ� ɫɩɟɤɚɧɢɹ��Ɉɞɧɚɤɨ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɛɟɡ� ɞɚɜɥɟɧɢɹ�� ɞɚɠɟ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɨɛɚɜɨɤ�� ɭɩɥɨɬɧɟɧɢɟ� ȼ�ɋ� ɜɫɟ� ɟɳɟ� ɡɚɬɪɭɞɧɟɧɨ� >�@� Ɉɫɧɨɜɧɵɦɢ� ɦɟɬɨɞɚɦɢ�
ɩɨɥɭɱɟɧɢɹ� ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɛɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɚɤɬɢɜɢɪɭɸɳɢɯ� ɞɨɛɚɜɨɤ�
ɹɜɥɹɸɬɫɹ�� ɝɨɪɹɱɟɟ� ɩɪɟɫɫɨɜɚɧɢɟ�� 636�ɦɟɬɨɞ� ɢ� ɫɩɟɤɚɧɢɟ� ɩɨɞ� ɜɵɫɨɤɢɦ� ɞɚɜɥɟɧɢɟɦ�� ȼ� ɬɚɛɥ�� ��
ɩɪɟɞɫɬɚɜɥɟɧɵ� ɥɢɬɟɪɚɬɭɪɧɵɟ� ɞɚɧɧɵɟ� ɩɨ� ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɩɥɨɬɧɨɫɬɢ� �ȡɨɬɧ��� ɫɪɟɞɧɟɦɭ� ɪɚɡɦɟɪɭ�
ɡɟɪɧɚ� �'��� ɬɜɟɪɞɨɫɬɢ� ɩɨ� ȼɢɤɤɟɪɫɭ� �+9�� ɫ� ɭɤɚɡɚɧɢɟɦ� ɧɚɝɪɭɡɤɢ� ɧɚ� ɢɧɞɟɧɬɟɪ� ɨɬ� ɪɟɠɢɦɨɜ� ɢ�
ɦɟɬɨɞɨɜ�ɫɩɟɤɚɧɢɹ�ɩɨɪɨɲɤɚ�ȼ�ɋ�ɪɚɡɥɢɱɧɨɣ�ɞɢɫɩɟɪɫɧɨɫɬɢ��G���

Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɬɚɛɥ�����ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ�ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɞɨɫɬɢɱɶ�
ɜɵɫɨɤɨɣ� ɩɥɨɬɧɨɫɬɢ ȼ�ɋ�� ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ� ɡɟɪɧɚ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɦɚɬɟɪɢɚɥɚ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ�
ɞɥɢɬɟɥɶɧɨɫɬɶɸ� ɩɪɨɰɟɫɫɚ� ɫɩɟɤɚɧɢɹ�� 636�ɦɟɬɨɞ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɥɭɱɲɟɦɭ� ɭɩɥɨɬɧɟɧɢɸ��
ɨɝɪɚɧɢɱɢɜɚɟɬ� ɪɨɫɬ� ɡɟɪɧɚ�� ɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɨɜɵɲɟɧɢɸ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ��
ɨɞɧɚɤɨ� ɬɪɟɛɭɟɬ� ɛɨɥɶɲɨɝɨ� ɜɪɟɦɟɧɢ� ɫɩɟɤɚɧɢɹ�� ɇɚɢɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɬɜɟɪɞɨɫɬɢ�
ɤɟɪɚɦɢɤɢ� ɢɡ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɩɨɥɭɱɟɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɚ� ɫɩɟɤɚɧɢɹ� ɩɪɢ� ɜɵɫɨɤɢɯ�
ɞɚɜɥɟɧɢɹɯ�� ɗɬɨɬ� ɦɟɬɨɞ� ɩɨɡɜɨɥɹɟɬ� ɫɨɤɪɚɬɢɬɶ� ɜɪɟɦɹ� ɫɩɟɤɚɧɢɹ�� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɩɥɨɬɧɭɸ�
ɦɟɥɤɨɡɟɪɧɢɫɬɭɸ�ɫɬɪɭɤɬɭɪɭ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɩɨɜɵɫɢɬɶ�ɟɝɨ�ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ��

Ⱥɧɚɥɢɡ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɢɤɢ�
ɜɵɫɨɤɢɯ� ɞɚɜɥɟɧɢɣ� ɢ� ɬɟɦɩɟɪɚɬɭɪ� �ɬɚɛɥ�� ���� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɧɚɢɥɭɱɲɢɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨ�
ɩɥɨɬɧɨɫɬɢ�����������ɢ�ɧɚɢɦɟɧɶɲɟɦɭ��ɪɚɡɦɟɪɭ�ɡɟɪɧɚ��' a�����ɦɤɦ��ɞɨɫɬɢɝɧɭɬɵ�ɜ�ɪɚɛɨɬɟ�>��@�
ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɩɨɪɨɲɤɚ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɫ� ɪɚɡɦɟɪɨɦ� ɱɚɫɬɢɰ� ����� ɦɤɦ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ���� Ƚɉɚ��
ɬɟɦɩɟɪɚɬɭɪɟ������ɨ ɋ�ɢ�ɜɪɟɦɟɧɢ�ɫɩɟɤɚɧɢɹ���ɦɢɧ��Ɍɜɟɪɞɨɫɬɶ�ɩɨɥɭɱɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɫɨɫɬɚɜɥɹɟɬ�
������Ƚɉɚ��ɇɢɡɤɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɫɩɟɤɚɧɢɹ�ɨɛɪɚɡɰɨɜ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɪɚɡɦɟɪ�ɡɟɪɧɚ��ɫɨɩɨɫɬɚɜɢɦɵɣ�
ɫ�ɪɚɡɦɟɪɨɦ�ɱɚɫɬɢɰ�ɢɫɯɨɞɧɨɝɨ�ɩɨɪɨɲɤɚ��ɬɚɛɥ�����

Ȼɨɥɟɟ� ɜɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ� ɬɜɟɪɞɨɫɬɢ� ��±��� Ƚɉɚ� ɨɛɪɚɡɰɨɜ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɩɨɥɭɱɟɧɵ�
ɚɜɬɨɪɚɦɢ�>������@�ɩɪɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ�����ɢ�����Ƚɉɚ�ɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�����±�����ɨɋ��
ȼɪɟɦɹ� ɫɩɟɤɚɧɢɹ� ɞɨɫɬɢɝɚɥɨ� ��ɦɢɧ��ɉɪɢ� ɷɬɨɦ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɞɨɫɬɚɬɨɱɧɨ� ɝɪɭɛɵɟ� ɩɨɪɨɲɤɢ� ɫ�
ɪɚɡɦɟɪɨɦ�ɱɚɫɬɢɰ�ɜ�ɢɧɬɟɪɜɚɥɟ��±���ɧɦ�ɢ ��±����ɦɤɦ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɨɷɬɨɦɭ�ɞɨɫɬɢɝɧɭɬɵɟ�
ɡɧɚɱɟɧɢɹ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɥɢ���±������Ⱦɨɛɚɜɤɚ����ɦɚɫ����ɛɨɥɟɟ�ɦɟɥɤɨɝɨ�
ɩɨɪɨɲɤɚ� �G a� ����� ɦɤɦ�� ɤ� ɛɨɥɟɟ� ɝɪɭɛɨɦɭ� �G a� ����� ɦɤɦ�� ɩɨɡɜɨɥɢɥɚ� ɚɜɬɨɪɚɦ� >��@� ɩɨɥɭɱɢɬɶ�
ɦɟɬɨɞɨɦ�636 ɨɛɪɚɡɰɵ�ɫ�ɩɥɨɬɧɨɫɬɶɸ�ɨɤɨɥɨ������ɢ�ɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɬɜɟɪɞɨɫɬɶɸ��ɞɨ������Ƚɉɚ��
ɩɪɢ�ɛɥɢɡɤɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɫɩɟɤɚɧɢɹ��ɧɨ�ɫ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɣ�ɜɵɞɟɪɠɤɨɣ����ɦɢɧ���

ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɧɚ� ɫɜɨɣɫɬɜɚ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɨɤɚɡɵɜɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ� ɟɝɨ�
ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ�� ɇɚɩɪɢɦɟɪ�� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�
ɩɨɤɪɵɬɢɣ�ɧɚ�ɨɫɧɨɜɟ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɢɦɟɸɬ�ɦɚɤɫɢɦɚɥɶɧɵɟ�ɡɧɚɱɟɧɢɹ�ɩɪɢ�ɜɟɥɢɱɢɧɟ�ɫɨɨɬɧɨɲɟɧɢɹ�
ȼ�ɋ��ɛɥɢɡɤɨɣ�ɤ����ɚ�ɨɬɤɥɨɧɟɧɢɟ�ɨɬ�ɷɬɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɢɯ�ɫɧɢɠɟɧɢɸ�>��@��Ʉɪɨɦɟ�ɷɬɨɝɨ��
ɞɢɫɩɟɪɫɧɨɫɬɶ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ� ɬɚɤɠɟ� ɜɥɢɹɟɬ� ɧɚ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɩɟɤɚɟɦɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
>��@�� Ɉɞɧɚɤɨ� ɜ� ɫɥɭɱɚɟ� ɦɟɬɨɞɚ� ɫɩɟɤɚɧɢɹ� ɩɨɞ� ɜɵɫɨɤɢɦ� ɞɚɜɥɟɧɢɟɦ� ɷɬɨɬ� ɜɨɩɪɨɫ� � ɢɡɭɱɟɧ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɉɨɷɬɨɦɭ� ɰɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɥɨɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɩɨɥɭɱɟɧɢɹ� ɫɜɟɪɯɬɜɟɪɞɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɫ� ɦɚɥɵɦ� ɪɚɡɦɟɪɨɦ� ɡɟɪɧɚ��
ɜɵɫɨɤɨɣ�ɩɥɨɬɧɨɫɬɶɸ�ɢ�ɬɜɟɪɞɨɫɬɶɸ�ɦɟɬɨɞɨɦ�ɫɩɟɤɚɧɢɹ�ɩɨɞ�ɜɵɫɨɤɢɦ�ɞɚɜɥɟɧɢɟɦ��ȼ�ɧɚɫɬɨɹɳɟɣ�
ɪɚɛɨɬɟ� ɛɵɥɨ� ɢɫɫɥɟɞɨɜɚɧɨ� ɜɥɢɹɧɢɟ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɩɨɪɨɲɤɨɜ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɪɚɡɥɢɱɧɵɯ�
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ��ɚ�ɬɚɤɠɟ�ɜɟɥɢɱɢɧɵ�ɞɚɜɥɟɧɢɹ�ɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ�ɧɚ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ�ɢ�
ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɫɩɟɱɟɧɧɨɣ�ɤɟɪɚɦɢɤɢ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ�
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ
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Ɇɟɬɨɞɢɤɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�
ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɯɨɞɧɵɯ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɩɨɪɨɲɤɢ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɪɚɡɥɢɱɧɨɣ�ɞɢɫɩɟɪɫɧɨɫɬɢ�

ɢ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ��ȼ�ɋ��ȿ� �ɎȽɍɉ�©ɍɇɂɏɂɆ�ɫ�ɈɁª��
ȿɤɚɬɟɪɢɧɛɭɪɝ��Ɋɨɫɫɢɹ���ȼ�ɋ�6� �©ɇ�&��6WDUNª��*HUPDQ\���ȼ�ɋ�Ⱥ� �(OHFWUR]VKPHO]ZHUN��.HPSWHQ��
*HUPDQ\���ɉɨɪɨɲɤɢ� ɞɥɹ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɩɨɫɬɚɜɤɢ�� ɧɟ� ɩɨɞɜɟɪɝɚɹ�
ɧɢɤɚɤɨɣ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɟ�

ɋɩɟɤɚɧɢɟ� ɩɪɨɢɡɜɨɞɢɥɢ� ɩɪɢ� ɞɜɭɯ� ɞɚɜɥɟɧɢɹɯ� �� ɢ� ���� Ƚɉɚ�� ɉɪɢ� ɞɚɜɥɟɧɢɢ� �� Ƚɉɚ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɚɯ�����±���� ɨɋ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɭɫɬɪɨɣɫɬɜɨ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɬɢɩɚ�©ɧɚɤɨɜɚɥɶɧɢ�ɫ�
ɭɝɥɭɛɥɟɧɢɹɦɢª� ɢ� ɩɪɟɫɫ� ȾɈ���� Ⱥ� ɭɫɢɥɢɟɦ� �� Ɇɇ� >��@�� ɐɢɥɢɧɞɪɢɱɟɫɤɢɟ� ɩɨɪɨɲɤɨɜɵɟ�
ɡɚɝɨɬɨɜɤɢ� ɞɢɚɦɟɬɪɨɦ� ��� ɦɦ� ɢ� ɜɵɫɨɬɨɣ� �� ɦɦ� ɩɪɟɫɫɨɜɚɥɢ� ɜ� ɫɬɚɥɶɧɨɣ� ɩɪɟɫɫ�ɮɨɪɦɟ� ɩɪɢ�
ɞɚɜɥɟɧɢɢ� ���� ȽɉD�� ɋɩɟɤɚɧɢɟ� ɡɚɝɨɬɨɜɨɤ�� ɩɨɦɟɳɟɧɧɵɯ� ɜɧɭɬɪɢ� ɫɨɫɬɚɜɧɨɝɨ� ɝɪɚɮɢɬɨɜɨɝɨ�
ɧɚɝɪɟɜɚɬɟɥɹ�� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɜ� ɤɨɧɬɟɣɧɟɪɚɯ� ɢɡ� ɩɪɟɫɫɨɜɚɧɧɨɝɨ� ɥɢɬɨɝɪɚɮɫɤɨɝɨ� ɤɚɦɧɹ�� Ɇɟɠɞɭ�
ɬɨɪɰɚɦɢ� ɡɚɝɨɬɨɜɨɤ� ɢ� ɜɧɭɬɪɟɧɧɢɦɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ� ɧɚɝɪɟɜɚɬɟɥɹ� ɪɚɫɩɨɥɚɝɚɥɢ� ɩɪɨɤɥɚɞɤɢ ɢɡ�
ɝɟɤɫɚɝɨɧɚɥɶɧɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ���ɋɩɟɤɚɧɢɟ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�����Ƚɉɚ��ɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�����±�����
ɨɋ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɜ� ȺȼȾ� ɬɢɩɚ� ©ɬɨɪɨɢɞª� ɧɚ� ɩɪɟɫɫɨɜɨɣ� ɭɫɬɚɧɨɜɤɟ� ȾɈ� ���� ɭɫɢɥɢɟɦ� ��� Ɇɇ��
ɂɫɩɨɥɶɡɨɜɚɥɢ� ɬɨɱɟɧɵɟ� ɝɪɚɮɢɬɨɜɵɟ� ɧɚɝɪɟɜɚɬɟɥɢ�� Ɇɟɬɨɞɢɤɚ� ɩɪɢɝɨɬɨɜɥɟɧɢɹ� ɨɛɪɚɡɰɨɜ�
ɞɢɚɦɟɬɪɨɦ����ɦɦ�ɨɩɢɫɚɧɚ�ɜ�>��@��ȼ�ɨɛɨɢɯ�ɭɫɬɪɨɣɫɬɜɚɯ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɤɨɧɬɪɨɥɶ�ɪɟɠɢɦɨɜ�
ɫɩɟɤɚɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɪɢ� ɩɨɦɨɳɢ� ɤɨɧɬɪɨɥɥɟɪɚ� ɫɩɟɤɚɧɢɹ� Ʉɋ��� >��@�� ɋɤɨɪɨɫɬɶ� ɧɚɝɪɟɜɚ�
ɫɩɟɤɚɟɦɵɯ� ɨɛɪɚɡɰɨɜ� ɞɨ� ɧɚɱɚɥɚ� ɫɩɟɤɚɧɢɹ� ɞɨɫɬɢɝɚɥɚ� ����±����� ɨɋ�ɦɢɧ�� ɚ� ɜɪɟɦɹ� ɫɩɟɤɚɧɢɹ�
ɫɨɫɬɚɜɥɹɥɨ����ɫ��Ʉɨɧɬɪɨɥɶ�ɜɪɟɦɟɧɢ�ɫɩɟɤɚɧɢɹ�ɨɫɭɳɟɫɬɜɥɹɥɫɹ�ɩɨ�ɦɨɳɧɨɫɬɢ�ɬɨɤɚ�ɧɚɝɪɟɜɚ����

ɉɥɨɬɧɨɫɬɶ� ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ� ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɜɡɜɟɲɢɜɚɧɢɹ� ɜ�
ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɨɦ�ɭɝɥɟɪɨɞɟ�ɩɪɢ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ��Ɍɜɟɪɞɨɫɬɶ�ɩɨ�ȼɢɤɤɟɪɫɭ�ɢɡɦɟɪɹɥɢ�ɧɚ�
ɦɢɤɪɨɬɜɟɪɞɨɦɟɪɟ� ɆɇɌ±���� /(&2 �ɋɒȺ�� ɩɪɢ� ɧɚɝɪɭɡɤɟ� ����� ɇ�� ɗɥɟɦɟɧɬɧɵɣ� ɫɨɫɬɚɜ� ɤɚɪɛɢɞɚ�
ɛɨɪɚ�ɨɩɪɟɞɟɥɹɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɷɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɨɣ�ɪɟɧɬɝɟɧɨɜɫɤɨɣ�ɫɩɟɤɬɪɨɫɤɨɩɢɢ��ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɨɛɪɚɡɰɨɜ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɤɚɧɢɪɭɸɳɟɝɨ� ɷɥɟɤɬɪɨɧɧɨɝɨ�
ɦɢɤɪɨɫɤɨɩɚ�6������ɮɢɪɦɵ�©+LWDFKLª�ɜ�ɇɉɐ�©Ȼɟɥɦɢɤɪɨɫɢɫɬɟɦɵª�ɇɉɈ�©ɂɧɬɟɝɪɚɥª��

Ɋɟɡɭɥɶɬɚɬɵ�ɢ�ɨɛɫɭɠɞɟɧɢɟ
Ɉɫɧɨɜɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ���ɢ�ɧɚ�ɪɢɫ���±���
Ⱦɚɧɧɵɟ�ɷɧɟɪɝɨɞɢɫɩɟɪɫɢɨɧɧɨɣ�ɪɟɧɬɝɟɧɨɜɫɤɨɣ�ɫɩɟɤɬɪɨɫɤɨɩɢɢ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɲɤɨɜ�ȼ�ɋ

�ɬɚɛɥ�� ��� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɚɥɢɱɢɢ� ɧɟɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɩɪɢɦɟɫɟɣ� ɞɨ� a� ���� ɚɬ�� ���
ɨɫɧɨɜɧɨɣ�ɢɡ�ɤɨɬɨɪɵɯ�ɹɜɥɹɟɬɫɹ�ɤɢɫɥɨɪɨɞ����

Ɍɚɛɥɢɰɚ��� ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɩɨɪɨɲɤɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ

ɉɨɪɨɲɨɤ
ɏɢɦɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ��ɚɬɨɦ��

ȼ�ɋ
% & 2

Ⱦɪɭɝɢɟ�
ɷɥɟɦɟɧɬɵ

ȼ�ɋ��ȿ� ����� ����� � ���� �
ȼ�ɋ��6� ����� ����� ���� ���� ���
ȼ�ɋ �Ⱥ� ����� ����� ���� � ���

ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɷɥɟɤɬɪɨɧɧɨ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɢɡɨɛɪɚɠɟɧɢɹ� ɱɚɫɬɢɰ�
ɪɚɡɥɢɱɧɵɯ� ɩɨɪɨɲɤɨɜ� ɤɚɪɛɢɞɚ� ɛɨɪɚ�� ȼɢɞɧɨ�� ɱɬɨ� ɩɨɪɨɲɤɢ� ɨɬɥɢɱɚɸɬɫɹ� ɡɟɪɧɢɫɬɨɫɬɶɸ� ɢ�
ɦɨɪɮɨɥɨɝɢɟɣ�ɱɚɫɬɢɰ��ɉɨɪɨɲɨɤ�ȼ�ɋ��ȿ��ɫ ɛɢɦɨɞɚɥɶɧɵɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�ɱɚɫɬɢɰ�ɩɨ�ɪɚɡɦɟɪɚɦ�



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

���

ɫɨɞɟɪɠɢɬ�ɛɨɥɟɟ�ɦɟɥɤɭɸ�ɫɭɛɦɢɤɪɨɧɧɭɸ�ɮɪɚɤɰɢɸ�ɪɚɡɦɟɪɨɦ�����± ����ɧɦ�ɢ�ɛɨɥɟɟ�ɝɪɭɛɭɸ�ɫɨ�
ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ�����ɦɤɦ��ɉɨɪɨɲɨɤ�ȼ�ɋ� �Ⱥ� � ɫɭɛɦɢɤɪɨɧɧɵɣ�� ɫ� ɪɚɡɦɟɪɨɦ�ɱɚɫɬɢɰ���������
ɧɦ��ɫɨɞɟɪɠɚɳɢɣ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɪɚɡɦɟɪɨɦ�ɞɨ�����ɦɤɦ��ɉɨɪɨɲɨɤ�
ȼ�ɋ� �6�� ɫɨɞɟɪɠɢɬ� ɱɚɫɬɢɰɵ� ɨɫɤɨɥɨɱɧɨɣ� ɮɨɪɦɵ� ɫɨ� ɫɪɟɞɧɢɦ� ɪɚɡɦɟɪɨɦ� ���� ɦɤɦ�� ɂɦɟɟɬɫɹ�
ɧɟɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɛɨɥɟɟ�ɦɟɥɤɢɯ�ɨɫɤɨɥɤɨɜ�ɫɨ�ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ�a�����ɦɤɦ�ɢ�
ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɫ�ɪɚɡɦɟɪɨɦ�ɞɨ����ɦɤɦ��

ɚ����� ɛ

ɜ�����������������������������������������������ɝ

ɞ�������������������������������������������������ɟ
Ɋɢɫ� ��� ɗɥɟɤɬɪɨɧɧɨ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɢɡɨɛɪɚɠɟɧɢɹ� ɩɨɪɨɲɤɨɜ ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɩɪɢ�

ɪɚɡɥɢɱɧɨɦ�ɭɜɟɥɢɱɟɧɢɢ��ɚ��u�������ɛ� �u�������± ȼ�ɋ��ȿ���ɜ� �u��������ɝ� �u�������± ȼ�ɋ��Ⱥ��ɢ�ɞ�
�u�������ɟ��u�������± ȼ�ɋ��6��



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ�
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɇɚ� ɪɢɫ�� �� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ� ɨɛɪɚɡɰɨɜ� ɢɡ� ɪɚɡɥɢɱɧɵɯ� ɩɨɪɨɲɤɨɜ� ɤɚɪɛɢɞɚ�
ɛɨɪɚ��ɫɩɟɱɟɧɧɵɯ�ɩɪɢ�ɞɚɜɥɟɧɢɹɯ���ɢ���� Ƚɉɚ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɬɟɦɩɟɪɚɬɭɪ�����±�����ɨɋ�

ɚ�������������������������������������������ɛ�������������������������������������������ɜ

ɝ������������������������������������������ɞ�������������������������������������������ɟ

ɠ�������������� ɡ�������������������������������������������ɢ
Ɋɢɫ�����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɨɛɪɚɡɰɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ȼ�ɋ� �ȿ�� �ɚ���ȼ�ɋ� �Ⱥ�� �ɛ�� ɜ���ɢ�ȼ�ɋ� �6� �ɝ±ɢ���
ɫɩɟɱɟɧɧɵɯ ɩɪɢ�ɞɚɜɥɟɧɢɹɯ���Ƚɉɚ��ɚ±ɟ�������Ƚɉɚ��ɠ±ɢ��ɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�� ɨɋ��ɚ�± ������ɝ��ɠ�±
������ɛ��ɜ��ɞ��ɡ�± ������ɟ��ɢ�± �����

ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɩɪɨɰɟɫɫɟ� ɫɩɟɤɚɧɢɹ� ɩɨɞ� ɞɚɜɥɟɧɢɟɦ� �� Ƚɉɚ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɨɬ� ����� ɞɨ� ����� qɋ� ɪɚɡɦɟɪ� ɡɟɪɧɚ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɦɚɬɟɪɢɚɥɚ� ɭɦɟɧɶɲɚɟɬɫɹ�� ɞɥɹ�
ɨɛɪɚɡɰɨɜ�ȼ�ɋ��Ⱥ��ɫ�����±�����ɦɤɦ�ɞɨ�����±�����ɦɤɦ��ɞɥɹ�ɨɛɪɚɡɰɨɜ�ȼ�ɋ��ȿ��± ɫ�����±�����ɦɤɦ�
ɞɨ�����±�����ɦɤɦ�ɢ�ɞɥɹ�ȼ�ɋ��6��ɫ����±����ɦɤɦ�ɞɨ����±�����ɦɤɦ��

Ⱦɥɹ�ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ�ɨɛɪɚɡɰɨɜ�ȼ�ɋ��Ⱥ��ɯɚɪɚɤɬɟɪɧɨ�ɧɚɥɢɱɢɟ�ɢɝɥ��ɪɢɫ����ɛ��ɜ���Ɂɟɪɟɧɧɚɹ�
ɫɬɪɭɤɬɭɪɚ� ɨɛɪɚɡɰɨɜ� ȼ�ɋ� �6��� ɩɨɥɭɱɟɧɧɵɯ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� �� Ƚɉɚ�� ɹɜɥɹɟɬɫɹ� ɧɟɨɞɧɨɪɨɞɧɨɣ� ɜ�
ɢɧɬɟɪɜɚɥɟ� ɬɟɦɩɟɪɚɬɭɪ� ɫɩɟɤɚɧɢɹ� ����±����� qɋ� �ɪɢɫ�� �� ɝ�� ɞ�� ɟ��� ɋɬɪɭɤɬɭɪɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɞɥɹ�
ɨɛɪɚɡɰɨɜ�ȼ�ɋ��6���ɩɨɥɭɱɟɧɧɵɯ�ɩɪɢ�ɞɚɜɥɟɧɢɢ���Ƚɉɚ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɟɤɚɧɢɹ�
ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� �� ɝ�� ɞ�� ɟ�� ȼ� ɨɛɪɚɡɰɚɯ�� ɫɩɟɱɟɧɧɵɯ� ɩɪɢ� ����� qɋ�� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɟɪɜɢɱɧɚɹ�



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

���

ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ��ɧɚ�ɦɟɠɡɟɪɟɧɧɵɯ�ɝɪɚɧɢɰɚɯ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ�ɡɟɪɟɧ�ɫɨ�ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ�
'� a� ���� ɦɤɦ� ɜɢɞɧɵ� ɡɚɪɨɞɵɲɢ� ɧɨɜɵɯ� ɡɟɪɟɧ� ɫ� ɪɚɡɦɟɪɨɦ� a� ���±���� ɦɤɦ� ɢ� ɩɨɪɵ� �ɪɢɫ�� � ɝ���ɋ�
ɩɨɜɵɲɟɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ�ɞɨ������qɋ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɨɛɢɪɚɬɟɥɶɧɨɣ�ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�
ɩɪɨɢɫɯɨɞɢɬ� ɭɜɟɥɢɱɟɧɢɟ� ɪɚɡɦɟɪɨɜ� ɦɟɥɤɢɯ� ɡɟɪɟɧ�� Ɏɨɪɦɢɪɭɟɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɛɟɫɩɨɪɢɫɬɚɹ�
ɫɬɪɭɤɬɭɪɚ�ɫ�ɪɚɡɦɟɪɨɦ�ɡɟɪɟɧ����±����ɦɤɦ��ɪɢɫ����ɞ���ɉɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ�ɞɨ�
����� qɋ� ɧɚɛɥɸɞɚɟɬɫɹ� ɞɚɥɶɧɟɣɲɢɣ� ɪɨɫɬ� ɡɟɪɟɧ� ɞɨ� ɪɚɡɦɟɪɨɜ� ���±���� ɦɤɦ�� ɚ� ɧɚ� ɫɬɵɤɚɯ�
ɩɪɨɢɫɯɨɞɢɬ�ɩɨɪɨɨɛɪɚɡɨɜɚɧɢɟ��ɪɢɫ����ɟ����

ɇɚ�ɪɢɫ����ɩɨɤɚɡɚɧɵ�ɢɡɦɟɧɟɧɢɹ�ɩɥɨɬɧɨɫɬɢ��ɚ��ɢ�ɬɜɟɪɞɨɫɬɢ��ɛ��ɨɛɪɚɡɰɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ��
ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɪɟɠɢɦɚɯ�ɫɩɟɤɚɧɢɹ��

ɚ�����������������������������������������������������������ɛ
Ɋɢɫ�� ��� Ɂɚɜɢɫɢɦɨɫɬɶ� ɩɥɨɬɧɨɫɬɢ� �ɚ�� ɢ� ɬɜɟɪɞɨɫɬɢ� �ɛ�� ɨɛɪɚɡɰɨɜ� ɤɚɪɛɢɞɚ� ɛɨɪɚ ɨɬ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ����± ȼ�ɋ��Ⱥ�����± ȼ�ɋ��ȿ��������± ȼ�ɋ��6� ɩɪɢ�ɞɚɜɥɟɧɢɹɯ���Ƚɉɚ�����������ɢ�
����Ƚɉɚ����

ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɪɢ�ɞɚɜɥɟɧɢɢ���Ƚɉɚ�ɧɚɢɛɨɥɶɲɚɹ�ɩɥɨɬɧɨɫɬɶ�ɞɨɫɬɢɝɚɟɬɫɹ�ɭ�ɤɟɪɚɦɢɤɢ��
ɩɨɥɭɱɟɧɧɨɣ�ɢɡ�ɩɨɪɨɲɤɚ�ȼ�ɋ��ȿ��ɫ�ɛɢɦɨɞɚɥɶɧɵɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�ɱɚɫɬɢɰ�ɩɨ�ɪɚɡɦɟɪɚɦ�����±
���� ɧɦ� ɢ� ���� ɦɤɦ�� �ɪɢɫ�� �� ɚ��� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɨɛɪɚɡɰɨɜ�� ɫɩɟɱɟɧɧɵɯ� ɢɡ� ɦɢɤɪɨɧɧɨɝɨ�ȼ�ɋ� �6�� ɢ�
ɫɭɛɦɢɤɪɨɧɧɨɝɨ� ȼ�ɋ� �Ⱥ�� ɩɨɪɨɲɤɨɜ�� Ɉɞɧɚɤɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɬɜɟɪɞɨɫɬɢ� ���� Ƚɉɚ��
ɩɨɥɭɱɟɧɨ� ɭ� ɨɛɪɚɡɰɨɜ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɨɝɨ� ɩɨɪɨɲɤɚ� ȼ�ɋ� �6�� �ɪɢɫ�� �� ɛ��� ɱɬɨ� ɦɨɠɟɬ� ɛɵɬɶ�
ɫɜɹɡɚɧɨ�ɫɨ�ɫɬɟɯɢɨɦɟɬɪɢɟɣ�ɢɫɯɨɞɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɬ�ɟ��ɫ�ɛɨɥɟɟ�ɜɵɫɨɤɢɦ�ɚɬɨɦɧɵɦ�ɨɬɧɨɲɟɧɢɟɦ�
ȼ�ɋ� �����ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ȼ�ɋ��ȿ�� �ɬɚɛɥ������ɉɪɢ�ɫɩɟɤɚɧɢɢ�ɧɚɢɛɨɥɟɟ�ɞɢɫɩɟɪɫɧɨɝɨ�ɩɨɪɨɲɤɚ�
ȼ�ɋ� �Ⱥ�� ɫ� ɛɥɢɡɤɢɦ� ɡɧɚɱɟɧɢɟɦ� ȼ�ɋ�  � ���� ɯɚɪɚɤɬɟɪ� ɢɡɦɟɧɟɧɢɹ� ɬɜɟɪɞɨɫɬɢ� ɨɬ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɫɩɟɤɚɧɢɹ�ɡɚɦɟɬɧɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɞɪɭɝɢɯ�ɩɨɪɨɲɤɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɢ�ɟɟ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�
ɞɨɫɬɢɝɚɟɬɫɹ�ɩɪɢ�ɛɨɥɟɟ�ɧɢɡɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ������ɨɋ��ɪɢɫ����ɛ���

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɩɨɥɶɡɭɹ� ɛɨɥɟɟ� ɤɪɭɩɧɵɣ� ɩɨɪɨɲɨɤ� ȼ�ɋ� �6�� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɢɯ�
ɞɚɜɥɟɧɢɣ� ��� Ƚɉɚ�� ɢ� ɬɟɦɩɟɪɚɬɭɪ� �Ɍ�  � ����� ɨɋ��� ɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� ɤɟɪɚɦɢɱɟɫɤɢɣ� ɦɚɬɟɪɢɚɥ� ɫ�
ɬɜɟɪɞɨɫɬɶɸ�ɞɨ����Ƚɉɚ��ɉɨɷɬɨɦɭ�ɞɚɧɧɵɣ�ɩɨɪɨɲɨɤ�ɛɵɥ�ɢɫɩɨɥɶɡɨɜɚɧ�ɧɚɦɢ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɞɥɹ�
ɫɩɟɤɚɧɢɹ�ɩɨɞ�ɛɨɥɟɟ�ɜɵɫɨɤɢɦ�ɞɚɜɥɟɧɢɟɦ�����Ƚɉɚ�

Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɨɛɪɚɡɰɨɜ��ɫɩɟɱɟɧɧɵɯ�ɩɪɢ�ɞɚɜɥɟɧɢɢ�����Ƚɉɚ��ɞɨɫɬɚɬɨɱɧɨ�ɨɞɧɨɪɨɞɧɚɹ�
�ɪɢɫ�� ��ɠ�� ɡ��ɢ�� ɢ� ɛɨɥɟɟ�ɩɥɨɬɧɚɹ�� ɱɟɦ�ɩɪɢ�ɞɚɜɥɟɧɢɢ���Ƚɉɚ�� ɫ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ�
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɧɚɧɨɩɨɪ��ɋ�ɩɨɜɵɲɟɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɪɨɫɬ�ɨɬɞɟɥɶɧɵɯ�ɡɟɪɟɧ��a����� ±
����ɦɤɦ��ɩɪɢ����� ɨɋ���a����±�����ɩɪɢ������ɨɋ������±����ɦɤɦ��ɩɪɢ����� ɨɋ���ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��
ɱɬɨ� ɯɚɪɚɤɬɟɪ� ɪɚɡɪɭɲɟɧɢɹ� ɭ� ɨɛɪɚɡɰɨɜ�� ɫɩɟɱɟɧɧɵɯ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� ɨɋ� ɢ� ɞɚɜɥɟɧɢɢ� ����
Ƚɉɚ�� ɬɪɚɧɫɤɪɢɫɬɚɥɥɢɬɧɵɣ�� ɜ� ɨɬɥɢɱɢɟ�ɨɬ� ɨɛɪɚɡɰɨɜ�� ɫɩɟɱɟɧɧɵɯ�ɩɪɢ� ɷɬɨɣ�ɠɟ� ɬɟɦɩɟɪɚɬɭɪɟ�� ɧɨ�
ɩɪɢ�ɛɨɥɟɟ�ɧɢɡɤɨɦ�ɞɚɜɥɟɧɢɢ���Ƚɉɚ��ɝɞɟ�ɧɚɛɥɸɞɚɟɬɫɹ�ɢɧɬɟɪɤɪɢɫɬɚɥɥɢɬɧɨɟ�ɪɚɡɪɭɲɟɧɢɟ�

ɂɫɩɨɥɶɡɭɹ�ɛɨɥɟɟ�ɜɵɫɨɤɨɟ�ɞɚɜɥɟɧɢɟ�����Ƚɉɚ�ɩɪɢ�ɫɩɟɤɚɧɢɢ��ɦɨɠɧɨ�ɩɨɜɵɫɢɬɶ�ɩɥɨɬɧɨɫɬɶ�
ɡɚ� ɫɱɟɬ� ɛɨɥɶɲɟɝɨ� ɭɩɥɨɬɧɟɧɢɹ� ɢɫɯɨɞɧɨɝɨ� ɩɨɪɨɲɤɚ�� ɟɝɨ� ɞɪɨɛɥɟɧɢɹ� >��@� ɢ� ɭɦɟɧɶɲɟɧɢɹ� ɩɨɪ� ɜ�
ɫɬɪɭɤɬɭɪɟ�ɦɚɬɟɪɢɚɥɚ��ɋ�ɭɜɟɥɢɱɟɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ�ɞɨ������ɨɋ�ɩɪɢ�ɞɚɜɥɟɧɢɢ���Ƚɉɚ�
ɬɜɟɪɞɨɫɬɶ�ɩɨɥɭɱɟɧɧɨɣ�ɤɟɪɚɦɢɤɢ�ɜɨɡɪɚɫɬɚɟɬ�ɩɪɚɤɬɢɱɟɫɤɢ�ɦɨɧɨɬɨɧɧɨ�ɜɦɟɫɬɟ�ɫ�ɩɥɨɬɧɨɫɬɶɸ��ɚ�ɫ�
ɩɨɜɵɲɟɧɢɟɦ�ɞɚɜɥɟɧɢɹ�ɫɩɟɤɚɧɢɹ�ɞɨ�����Ƚɉɚ�ɩɪɨɢɫɯɨɞɢɬ�ɢɯ�ɭɜɟɥɢɱɟɧɢɟ��ɪɢɫ������ɉɪɢ������ɨɋ�
ɮɨɪɦɢɪɭɟɬɫɹ� ɩɥɨɬɧɚɹ� ɫɬɪɭɤɬɭɪɚ� �ɪɢɫ�� �� ɞ�� ɡ�� ɢ� ɞɨɫɬɢɝɚɸɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ�
ɩɥɨɬɧɨɫɬɢ������� ɢ������ɝ�ɫɦ�� ɬɜɟɪɞɨɫɬɢ��a����ɢ�a����Ƚɉɚ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɞɥɹ�ɞɚɜɥɟɧɢɣ���ɢ�����
Ƚɉɚ��Ⱦɥɹ�ɛɨɥɟɟ�ɜɵɫɨɤɨɝɨ�ɞɚɜɥɟɧɢɹ�ɜɟɥɢɱɢɧɚ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɢ�ɫɨɫɬɚɜɥɹɟɬ��������ɨɬ�
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ�� Ⱦɚɥɶɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɫɩɟɤɚɧɢɹ� ɞɨ� ����� ɨ ɋ�
ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɩɥɨɬɧɨɫɬɢ� ɢ� ɬɜɟɪɞɨɫɬɢ� ɨɛɪɚɡɰɨɜ�� ɱɬɨ� ɫɜɹɡɚɧɨ� ɫ
ɩɪɨɰɟɫɫɚɦɢ�ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�

ɉɨɥɭɱɟɧɧɨɟ� ɧɚɦɢ� ɡɧɚɱɟɧɢɟ� ɬɜɟɪɞɨɫɬɢ� ���Ƚɉɚ� ɞɥɹ� ɞɚɜɥɟɧɢɹ� ɫɩɟɤɚɧɢɹ� �� Ƚɉɚ� ɯɨɪɨɲɨ�
ɫɨɝɥɚɫɭɟɬɫɹ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɪɚɛɨɬ�ɞɪɭɝɢɯ�ɚɜɬɨɪɨɜ�>��±��@��ɚ�ɬɜɟɪɞɨɫɬɶ�ɨɛɪɚɡɰɨɜ��ɫɩɟɱɟɧɧɵɯ�
ɩɪɢ�ɞɚɜɥɟɧɢɢ�����Ƚɉɚ��ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ�����Ƚɉɚ���Ɇɨɠɧɨ�ɩɨɥɚɝɚɬɶ��ɱɬɨ�ɛɨɥɟɟ�ɜɵɫɨɤɚɹ��ɱɟɦ�
ɜ�ɪɚɛɨɬɟ�>��@��ɬɜɟɪɞɨɫɬɶ�ɧɚɲɢɯ�ɨɛɪɚɡɰɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɩɪɢ�ɨɞɢɧɚɤɨɜɨɣ�ɩɥɨɬɧɨɫɬɢ��ɛɥɢɡɤɨɣ�ɤ�
ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ� ɡɧɚɱɟɧɢɸ�� ɨɛɭɫɥɨɜɥɟɧɚ� ɛɨɥɶɲɢɦ� ɞɚɜɥɟɧɢɟɦ� ɫɩɟɤɚɧɢɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ�
ɛɨɥɟɟ� ɜɵɫɨɤɭɸ� ɩɪɨɱɧɨɫɬɶ� ɦɟɠɡɟɪɟɧɧɵɯ� ɝɪɚɧɢɰ�� Ɉɫɧɨɜɧɨɟ� ɨɬɥɢɱɢɟ� ɨɬ� ɢɡɜɟɫɬɧɵɯ� ɦɟɬɨɞɨɜ�
ɫɨɫɬɨɢɬ�ɜ�ɬɨɦ��ɱɬɨ�ɧɚɲɚ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɡɜɨɥɹɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɧɚɝɪɟɜ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɩɟɤɚɧɢɹ�
ɦɚɬɟɪɢɚɥɚ� ɫ� ɨɱɟɧɶ� ɜɵɫɨɤɨɣ� ɫɤɨɪɨɫɬɶɸ� �a� ɞɨ� ����±����� ɨɋ�ɦɢɧ��� Ɍɚɤɨɣ� ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ�
ɧɚɝɪɟɜ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɜɵɫɨɤɢɦɢ� ɞɚɜɥɟɧɢɹɦɢ� ɢ� ɦɚɥɨɣ� ɜɵɞɟɪɠɤɨɣ� ɩɪɢ� ɫɩɟɤɚɧɢɢ� ɩɨɡɜɨɥɹɟɬ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɡɚɦɟɞɥɢɬɶ�ɪɨɫɬ�ɡɟɪɧɚ��ɚ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɢ�ɩɨɥɧɨɫɬɶɸ�ɟɝɨ�ɢɫɤɥɸɱɢɬɶ��

ȼɵɜɨɞɵ�
ɂɫɫɥɟɞɨɜɚɧɨ� ɜɥɢɹɧɢɟ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɢ� ɷɥɟɦɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɪɚɡɥɢɱɧɵɯ� ɩɨɪɨɲɤɨɜ�

ɤɚɪɛɢɞɚ�ɛɨɪɚ�ɧɚ�ɢɯ�ɫɩɟɤɚɧɢɟ�ɩɪɢ�ɞɚɜɥɟɧɢɢ� ��Ƚɉɚ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɬɟɦɩɟɪɚɬɭɪ������± ����� ɨ�ɋ�
ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɧɚɢɛɨɥɶɲɚɹ�ɩɥɨɬɧɨɫɬɶ�������ɝ�ɫɦ���ɞɨɫɬɢɝɚɟɬɫɹ�ɭ�ɤɟɪɚɦɢɤɢ��ɩɨɥɭɱɟɧɧɨɣ�ɢɡ�
ɩɨɪɨɲɤɚ�ȼ�ɋ� �ȿ�� ɫ� ɛɢɦɨɞɚɥɶɧɵɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ� ɱɚɫɬɢɰ� ɩɨ� ɪɚɡɦɟɪɚɦ� ����� ± ���� ɧɦ�ɢ� ����
ɦɤɦ���ɉɪɢ�ɫɩɟɤɚɧɢɢ�ɧɚɢɛɨɥɟɟ�ɞɢɫɩɟɪɫɧɨɝɨ�ɩɨɪɨɲɤɚ�ȼ�ɋ��Ⱥ��ɫ�ɪɚɡɦɟɪɨɦ�ɱɚɫɬɢɰ�����± ����ɧɦ��
ɫɨɞɟɪɠɚɳɟɝɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɪɚɡɦɟɪɨɦ�ɞɨ�����ɦɤɦ��ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ� ɬɜɟɪɞɨɫɬɢ� �a� ���Ƚɉɚ��ɞɨɫɬɢɝɚɥɨɫɶ� ɜ� ɨɛɥɚɫɬɢ�ɛɨɥɟɟ�ɧɢɡɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ� ������ ɨ�ɋ���
Ȼɨɥɟɟ� ɬɜɟɪɞɵɟ� ���� Ƚɉɚ�� ɨɛɪɚɡɰɵ� ɩɨɥɭɱɟɧɵ� ɢɡ� ɦɟɧɟɟ� ɞɢɫɩɟɪɫɧɨɝɨ� ɩɨɪɨɲɤɚ� ȼ�ɋ� �6�� ɫ�
ɱɚɫɬɢɰɚɦɢ�ɨɫɤɨɥɨɱɧɨɣ�ɮɨɪɦɵ�ɫɨ�ɫɪɟɞɧɢɦ�ɪɚɡɦɟɪɨɦ���± ��ɦɤɦ��ɫɨɞɟɪɠɚɳɟɝɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�
ɤɨɥɢɱɟɫɬɜɨ�ɦɟɥɤɢɯ�ɨɫɤɨɥɤɨɜ�ɪɚɡɦɟɪɨɦ�a�����ɧɦ�ɢ�ɛɨɥɟɟ�ɤɪɭɩɧɵɯ�ɫ�ɪɚɡɦɟɪɨɦ�ɞɨ����ɦɤɦ��

ɂɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ� ɜɟɥɢɱɢɧɵ� ɞɚɜɥɟɧɢɹ� �� ɢ� ���� Ƚɉɚ� ɫɩɟɤɚɧɢɹ� ɧɚ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɭ� ɢ�
ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɫɩɟɱɟɧɧɨɣ�ɤɟɪɚɦɢɤɢ��ɢɡ�ɦɟɧɟɟ�ɞɢɫɩɟɪɫɧɨɝɨ�ɩɨɪɨɲɤɚ�ȼ�ɋ��6���
ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɞɚɜɥɟɧɢɹ�ɨɬ���ɞɨ�����Ƚɉɚ�ɩɥɨɬɧɨɫɬɶ�ɢ�ɬɜɟɪɞɨɫɬɶ��ɫɩɟɱɟɧɧɵɯ�
ɨɛɪɚɡɰɨɜ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɩɨɜɵɲɚɸɬɫɹ� ɞɨ� ����� ɝ�ɫɦ� ɢ� ��� Ƚɉɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɛɟɡ�
ɫɭɳɟɫɬɜɟɧɧɨɝɨ�ɪɨɫɬɚ�ɡɟɪɧɚ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɦɚɬɟɪɢɚɥɚ��ɗɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɜɵɫɨɤɨɣ�ɫɤɨɪɨɫɬɢ�
ɧɚɝɪɟɜɚ�ɢ�ɦɚɥɨɝɨ�ɜɪɟɦɟɧɢ�ɫɩɟɤɚɧɢɹ��



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

���

Ɉɫɧɨɜɧɨɸ� ɦɟɬɨɸ� ɰɿɽʀ� ɪɨɛɨɬɢ� ɛɭɥɨ� ɨɬɪɢɦɚɧɧɹ� ɜɢɫɨɤɨɹɤɿɫɧɨɝɨ� ɧɚɞɬɜɟɪɞɨɝɨ� ɤɟɪɚɦɿɱɧɨɝɨ�
ɦɚɬɟɪɿɚɥɭ� ɧɚ� ɨɫɧɨɜɿ� ɤɚɪɛɿɞɭ� ɛɨɪɭ� ɫɩɿɤɚɧɧɹɦ� ɩɿɞ� ɜɢɫɨɤɢɦ� ɬɢɫɤɨɦ� ɛɟɡ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɚɤɬɢɜɭɸɱɢɯ�
ɞɨɛɚɜɨɤ��Ⱦɨɫɥɿɞɠɟɧɿ�ɦɿɤɪɨɫɬɪɭɤɬɭɪɚ��ɳɿɥɶɧɿɫɬɶ�ɿ�ɬɜɟɪɞɿɫɬɶ�ɩɨ�ȼɿɤɤɟɪɫɭ�ɡɪɚɡɤɿɜ��ɫɩɟɱɟɧɢɯ�ɡ�ɩɨɪɨɲɤɿɜ�
ɤɚɪɛɿɞɭ� ɛɨɪɭ� ɪɿɡɧɨʀ� ɞɢɫɩɟɪɫɧɨɫɬɿ� ɩɪɢ� ɬɢɫɤɭ� �� Ƚɉɚ� ɜ� ɿɧɬɟɪɜɚɥɿ� ɬɟɦɩɟɪɚɬɭɪ� ����±����� qɋ��
ɇɚɣɤɪɚɳɨɸ� ɫɩɿɤɥɢɜɿɫɬɶ� ɡɚ� ɜɤɚɡɚɧɨɝɨ� ɬɢɫɤɭ� ɦɚɽ� ɩɨɪɨɲɨɤ� ɡ� ɛɿɦɨɞɚɥɶɧɢɦ� ɪɨɡɩɨɞɿɥɨɦ� ɱɚɫɬɢɧɨɤ��
ȼɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɡɿ�ɡɛɿɥɶɲɟɧɧɹɦ�ɞɢɫɩɟɪɫɧɨɫɬɿ�ɩɨɪɨɲɤɭ�ɦɚɤɫɢɦɭɦ�ɧɚ�ɤɪɢɜɢɯ�ɡɚɥɟɠɧɨɫɬɿ�ɬɜɟɪɞɨɫɬɿ�
ɡɪɚɡɤɿɜ� ɜɿɞ� ɬɟɦɩɟɪɚɬɭɪɢ� ɫɩɿɤɚɧɧɹ� ɡɫɭɜɚɽɬɶɫɹ� ɜ� ɛɿɤ� ɛɿɥɶɲ� ɧɢɡɶɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ�� Ɂɪɚɡɤɢ� ɡ� ɧɚɣɛɿɥɶɲ�
ɜɢɫɨɤɨɸ�ɬɜɟɪɞɿɫɬɸ�ɨɬɪɢɦɚɧɿ�ɡ�ɦɿɤɪɨɧɧɨɝɨ�ɩɨɪɨɲɤɭ�ɡ�ɱɚɫɬɢɧɤɚɦɢ�ɨɫɤɨɥɤɨɜɨʀ�ɮɨɪɦɢ�ɪɨɡɦɿɪɨɦ����±
�����ɦɤɦ��ɿ�ɦɿɫɬɢɬɶ�ɡɧɚɱɧɭ�ɤɿɥɶɤɿɫɬɶ�ɞɪɿɛɧɢɯ�ɨɫɤɨɥɤɿɜ�ɿɡ�ɫɟɪɟɞɧɿɦ�ɪɨɡɦɿɪɨɦ�a�����ɦɤɦ��ȼɫɬɚɧɨɜɥɟɧɨ��
ɳɨ� ɡɿ� ɡɛɿɥɶɲɟɧɧɹɦ� ɬɢɫɤɭ� ɫɩɿɤɚɧɧɹ� ɞɨ� ���� Ƚɉɚ� ɳɿɥɶɧɿɫɬɶ� ɿ� ɬɜɟɪɞɿɫɬɶ� ɡɪɚɡɤɿɜ� ɤɚɪɛɿɞɭ� ɛɨɪɚ�
ɩɿɞɜɢɳɭɸɬɶɫɹ� ɛɟɡ� ɿɫɬɨɬɧɨɝɨ� ɡɪɨɫɬɚɧɧɹ� ɡɟɪɧɚ� ɜ� ɫɬɪɭɤɬɭɪɿ�ɦɚɬɟɪɿɚɥɭ��ɐɟ� ɞɨɫɹɝɚɽɬɶɫɹ ɡɚ� ɪɚɯɭɧɨɤ�
ɜɢɫɨɤɨʀ�ɲɜɢɞɤɨɫɬɿ�ɧɚɝɪɿɜɭ�ɿ�ɦɚɥɨɝɨ�ɱɚɫɭ�ɫɩɿɤɚɧɧɹ��Ɉɬɪɢɦɚɧɨ�ɜɢɫɨɤɨɳɿɥɶɧɢɣ�ɧɚɞɬɜɟɪɞɢɣ�ɤɟɪɚɦɿɱɧɢɣ�
ɦɚɬɟɪɿɚɥ� ɡ� ɤɚɪɛɿɞɭ� ɛɨɪɭ� ɡ� ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɸ� ɫɬɪɭɤɬɭɪɨɸ� �'� a� ���±���� ɦɤɦ��� ɜɿɞɧɨɫɧɨɸ�ɳɿɥɶɧɿɫɬɸ�
������ɿ�ɬɜɟɪɞɿɫɬɸ�ɩɨ�ȼɿɤɤɟɪɫɭ�+9�����Ƚɉɚ��Ɉɬɪɢɦɚɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɛɭɞɭɬɶ�ɜɢɤɨɪɢɫɬɚɧɿ�ɩɪɢ�ɪɨɡɪɨɛɰɿ�
ɧɨɜɢɯ�ɤɨɦɩɨɡɢɰɿɣ�ɦɚɬɟɪɿɚɥɿɜ�ɪɿɡɧɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɤɚɪɛɿɞ�ɛɨɪɭ��ɫɩɿɤɚɧɧɹ��ɜɢɫɨɤɿ�ɬɢɫɤɢ�ɿ�ɬɟɦɩɟɪɚɬɭɪɢ��ɳɿɥɶɧɿɫɬɶ��ɬɜɟɪɞɿɫɬɶ

9��6��8UEDQRYLFK��1��9��6KLSLOR��/��-DZRUVND��6� &\JDQ�
0�5RVPXV��%��0DWRYLF��6��9��*ULJRULHY��9��6��1LVV

())(&7�2)�',63(56,7<�2)�32:'(5��35(6685(�$1'�6,17(5,1* 7(03(5$785(6�
)25�0,&526758&785(�$1'�3+<6,&2�0(&+$1,&$/�3523(57,(6�

2)�%2521�&$5%,'(�&(5$0,&6
7KH�PDLQ�SXUSRVH�RI�WKLV�ZRUN�ZDV� WR�REWDLQ�D�KLJK�GHQVLW\�VXSHUKDUG�FHUDPLF�PDWHULDO�EDVHG�RQ�

ERURQ�FDUELGH�E\�VLQWHULQJ�XQGHU�KLJK�SUHVVXUH�ZLWKRXW�WKH�XVH�RI�DFWLYDWLQJ�DGGLWLYHV��7KH�PLFURVWUXFWXUH��
GHQVLW\�DQG�9LFNHUV�KDUGQHVV�RI� VDPSOHV� VLQWHUHG� IURP�ERURQ�FDUELGH�SRZGHUV�RI�YDULRXV�GLVSHUVLWLHV�DW�D�
SUHVVXUH�RI���*3D LQ�WKH�WHPSHUDWXUH�LQWHUYDO�����±������&�ZHUH�LQYHVWLJDWHG��7KH�SRZGHU�ZLWK�D�ELPRGDO�
SDUWLFOH�GLVWULEXWLRQ�H[KLELWV�WKH�EHVW�VLQWHUDELOLW\�DW�WKLV�SUHVVXUH��,W�ZDV�HVWDEOLVKHG�WKDW�ZLWK�DQ�LQFUHDVH�LQ�
WKH�GLVSHUVLRQ�RI�WKH�SRZGHU��WKH�PD[LPXP�RQ�WKH�FXUYHV�RI�WKH�GHSHQGHQFH�RI�WKH�KDUGQHVV�RI�WKH�VDPSOHV�
RQ�WKH�VLQWHULQJ�WHPSHUDWXUH�VKLIWV�WRZDUG�PRUH�ORZ�WHPSHUDWXUHV� 6DPSOHV�ZLWK�WKH�KLJKHVW�KDUGQHVV�ZHUH�
REWDLQHG�IURP�D�PLFURQ�SRZGHU�ZLWK�SDUWLFOHV�RI�IUDJPHQW�VL]H�UDQJLQJ�IURP�����WR������ȝP��DQG�FRQWDLQLQJ�
D�VLJQLILFDQW�QXPEHU�RI�ILQH�IUDJPHQWV�ZLWK�DQ�DYHUDJH�VL]H�RI�a�����ȝP��,W�ZDV�IRXQG�WKDW�ZLWK�LQFUHDVLQJ�
VLQWHULQJ� SUHVVXUH� WR� ���� *3D�� WKH� GHQVLW\� DQG� KDUGQHVV� RI� ERURQ� FDUELGH� VDPSOHV� LQFUHDVH� ZLWKRXW�
VLJQLILFDQW� JUDLQ� JURZWK� LQ� WKH� PDWHULDO� VWUXFWXUH�� 7KLV� LV� DFKLHYHG� E\� D� KLJK� KHDWLQJ� UDWH� DQG� D� VKRUW�
VLQWHULQJ� WLPH�� $� KLJKO\� GHQVLW\� VXSHUKDUG� FHUDPLF� PDWHULDO� PDGH� RI� ERURQ� FDUELGH� ZLWK� D� ILQH�JUDLQHG�
VWUXFWXUH��'�a����±����ȝP���D�UHODWLYH�GHQVLW\�RI���������DQG�D�9LFNHUV�KDUGQHVV�+9�����*3D�ZDV�REWDLQHG�
7KH�REWDLQHG� UHVXOWV�ZLOO� EH�XVHG� LQ� WKH�GHYHORSPHQW�RI�QHZ�FRPSRVLWH�PDWHULDOV� IRU�YDULRXV�DSSOLFDWLRQV�
ZLWK�XVDJH�RI�KLJK�SUHVVXUH�VLQWHULQJ�ZLWK�IUHH�RI�DFWLYDWLQJ�DGGLWLYHV�

.H\ ZRUGV��ERURQ�FDUELGH��VLQWHULQJ��KLJK�SUHVVXUHV�DQG�KLJK�WHPSHUDWXUHV��GHQVLW\��KDUGQHVV

Ʌɢɬɟɪɚɬɭɪɚ
�� Ɇɢɤɪɨ� ɢ� ɧɚɧɨɪɚɡɦɟɪɧɵɣ� ɤɚɪɛɢɞ� ɛɨɪɚ�� ɫɢɧɬɟɡ�� ɫɬɪɭɤɬɭɪɚ� ɢ� ɫɜɨɣɫɬɜɚ� �� Ɋ��

Ⱥ�� Ⱥɧɞɪɢɟɜɫɤɢɣ��� ɍɫɩɟɯɢ�ɯɢɦɢɢ��± ������± ��� ± ʋ����± ɋ�����±����
�� ɋɜɟɪɯɥɟɝɤɢɟ�ɤɟɪɚɦɢɱɟɫɤɢɟ�ɛɪɨɧɟɡɚɳɢɬɧɵɟ�ɦɚɬɟɪɢɚɥɵ��ɩɨɥɭɱɚɟɦɵɟ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�

ɧɚɧɨɫɬɪɭɤɬɭɪɧɵɯ�ɦɟɯɚɧɨɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�ɩɨɪɨɲɤɨɜ�ɤɚɪɛɢɞɚ�ɛɨɪɚ� ��Ʉɪɟɦɟɧɱɭɝɫɤɢɣ�
Ɇ��ȼ���ɋɚɜɤɢɧ�Ƚ��Ƚ���Ɇɚɥɢɧɨɜ�ȼ��ɂ��ɢ�ɞɪ�����Ɋɨɫɫɢɣɫɤɢɟ�ɧɚɧɨɬɟɯɧɨɥɨɝɢɢ��± ������±���±
ʋ������± ɋ�����±����



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ�
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

�� 6XUL $��.���6XEUDPDQLDQ &���6RQEHU -��.���0XUWK\ 7��6��5��&��6\QWKHVLV DQG FRQVROLGDWLRQ
RI ERURQ FDUELGH��D UHYLHZ ���,QW��0DWHU��5HY��± ������± ��� ± ���± 3���±���

�� -LDQ[LQ�'��(URVLRQ�ZHDU�RI�ERURQ�FDUELGH� FHUDPLF�QR]]OHV�E\� DEUDVLYH� DLU�MHWV� ���0DWHU��
6FL��(QJ��$��± ������± ���� ± 1 �����± 3�����±����

�� 6RQEHU� -�� .��� 0XUWK\� 7�� 6�� 5�� &��� 6XEUDPDQLDQ� &��� HW� DO�� 'HQVL¿FDWLRQ� DQG�
&KDUDFWHUL]DWLRQ�RI�%RURQ�&DUELGH� ���7UDQV�� ,QG��&HUDP��6RF��± ������± ����± 1 ���± 3��
���±����

�� =KDQJ� ;��� *DR� +��� =KDQJ� =��� HW� DO�� (IIHFWV� RI� SUHVVXUH� RQ� GHQVLILFDWLRQ� EHKDYLRXU��
PLFURVWUXFWXUHV� DQG�PHFKDQLFDO� SURSHUWLHV� RI� ERURQ� FDUELGH� FHUDPLFV� IDEULFDWHG� E\� KRW�
SUHVVLQJ����&HUDP�,QW��± ������± ����± 1 ���± 3������±�����

�� *KRVK� '��� 6XEKDVK� *��� 6XGDUVKDQ� 7�� 6��� HW� DO�� '\QDPLF� LQGHQWDWLRQ� UHVSRQVH� RI� ILQH�
JUDLQHG�ERURQ�FDUELGH��� -��$P��&HUDP��6RF� ± ������± ����± ʋ����± 3������±�����

�� +D\XQ� 6��� 3DULV�9���'ULHO�0�� 3��� )UDJH�1��� =DUHW]N\� (� 6WDWLF� DQG� G\QDPLF�PHFKDQLFDO�
SURSHUWLHV�RI�ERURQ�FDUELGH�SURFHVVHG�E\�VSDUN�SODVPD�VLQWHULQJ� �� -��(XU��&HUDP��6RF� ±
������± ����± 1 ����± 3������±�����

�� 0RVKWDJKLRXQ�%��0� (IIHFW� RI� VSDUN�SODVPD� VLQWHULQJ� SDUDPHWHUV� RQ�PLFURVWUXFWXUH� DQG�
URRP�WHPSHUDWXUH�KDUGQHVV� DQG� WRXJKQHVV�RI� ILQH�JUDLQHG�ERURQ�FDUELGH� �%�&�� �� -��(XU��
&HUDP��6RF��± ������± ����± 1 ���± 3�����±����

��� /L�;��� -LDQJ '��� =KDQJ -���+XDQJ =��'HQVLIL� FDWLRQ� EHKDYLRU� DQG� UHODWHG� SKHQRPHQD� RI�
VSDUN�SODVPD�VLQWHUHG�ERURQ�FDUELGH����&HUDP��,QW��± ������± ����± ʋ����± 3�������±�����

��� 0RVKWDJKLRXQ�%��0���&XPEUHUD�)��/���2UWL]�$��/���&DVWLOOR�5RGUtJXH]�0�� *yPH]�*DUFtD�
'�� $GGLWLYH�IUHH� VXSHUKDUG� %�&� ZLWK� XOWUD¿QH�JUDLQHG� GHQVH� PLFURVWUXFWXUHV� ��� -�� (XU��
&HUDP��6RF��± ������± ����± 1 ���± 3�����±����

��� %DGLFD� 3��� *UDVVR 6��� %RURGLDQVND +��� 9DV\ONLY 2� 7RXJK� DQG� GHQVH� ERURQ� FDUELGH�
REWDLQHG� E\� KLJK�SUHVVXUH� ����� 03D�� DQG� ORZ�WHPSHUDWXUH� ������ �&�� VSDUN� SODVPD�
VLQWHULQJ ���-��&HUDP��6RF��-SQ� ± ������± �����± 1 ������± 3�����±����

��� 6DLUDP�.���6RQEHU�-��.���0XUWK\�7��6��5��&���6XEUDPDQLDQ�&���)RWHGDU�5� .���1DQHNDU�3���
+XEOL� 5�&�� ,QÀXHQFH� RI� VSDUN� SODVPD� VLQWHULQJ� SDUDPHWHUV� RQ� GHQVL¿FDWLRQ� DQG�
PHFKDQLFDO�SURSHUWLHV�RI�ERURQ�FDUELGH����,QW��-��5HIUDFW��0HW��+DUG�0DWHU��± ������± ����±
3�����±����

��� -L�:���5HKPDQ�6��6���:DQJ�:���:DQJ�+���:DQJ�<���=KDQJ�-���=KDQJ�)���)X�=��6LQWHULQJ�
ERURQ� FDUELGH� FHUDPLFV� ZLWKRXW� JUDLQ� JURZWK� E\� SODVWLF� GHIRUPDWLRQ� DV� WKH� GRPLQDQW�
GHQVLILFDWLRQ�PHFKDQLVP����6FL�5HS��± ������± ���± 3���±��

��� 0RVKWDJKLRXQD %�� 0��� 2UWL]E� $�� /�� *yPH]�*DUFtDD '�� 'RPtQJXH]�5RGUtJXH]D $��
'HQVLILFDWLRQ�RI�%�&�QDQRSRZGHU�ZLWK�QDQRJUDLQ�UHWHQWLRQ�E\�VSDUN�SODVPD�VLQWHULQJ����-��
(XU��&HUDP��6RF��± ������± ����± 1 ���± 3������±�����

��� ɏɚɫɚɧɨɜ� Ⱥ�� Ɉ�� Ɋɚɡɪɚɛɨɬɤɚ� ɫɨɫɬɚɜɨɜ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɫɩɚɪɤ�ɩɥɚɡɦɟɧɧɨɝɨ� ɫɩɟɤɚɧɢɹ�
ɤɟɪɚɦɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɤɨɦɩɨɡɢɬɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɦɢɤɪɨ� ɢ� ɧɚɧɨɩɨɪɨɲɤɨɜ� ȼ�ɋ��
ɞɢɫɫɟɪɬɚɰɢɹ�ɧɚ�ɫɨɢɫɤɚɧɢɟ�ɭɱ��ɫɬɟɩɟɧɢ�ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ��ɫɩɟɰ�����������©Ɍɟɯɧɨɥɨɝɢɹ�
ɫɢɥɢɤɚɬɧɵɯ�ɢ�ɬɭɝɨɩɥɚɜɤɢɯ�ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜª��± Ɍɨɦɫɤ��������± ����ɫ�



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

���

��� 0RVKWDJKLRXQ� %�� 0�� *RPH]�*DUFLD� '�� 'RPLQJXH]�5RGULJXH]� $�� HW� DO�� *UDLQ� VL]H�
GHSHQGHQFH� RI� KDUGQHVV� DQG� IUDFWXUH� WRXJKQHVV� LQ� SXUH� QHDU� IXOO\�GHQVH� ERURQ� FDUELGH�
FHUDPLFV����-��(XU��&HUDP��6RF��± ������± ����ʹ 1 ���± 3������±�����

��� ɋɬɪɚɬɢɣɱɭɤ��Ⱦ��Ⱥ���ɒɭɥɶɠɟɧɤɨ�Ⱥ��Ⱥ���Ȼɟɥɹɜɢɧɚ�ɇ��ɇ��Ɇɚɪɤɢɜ�ȼ��ə��Ɏɨɪɦɢɪɨɜɚɧɢɟ�
ɫɜɟɪɯɬɜɟɪɞɨɣ� ɤɟɪɚɦɢɤɢ� ɧɚ� ɨɫɧɨɜɟ� ɤɚɪɛɢɞɚ� ɛɨɪɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɜɵɫɨɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ���
ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ��± ������± ʋ����± ɋ����±���

��� 6KXOC]KHQNR�$��$���6WUDWLLFKXN�'��$���2OHLQLN�*��6��� HW� DO��)RUPDWLRQ�RI� SRO\FU\VWDOOLQH�
ERURQ� FDUELGH� %�&� ZLWK� HOHYDWHG� IUDFWXUH� WRXJKQHVV� ��� 3RZGHU� 0HWDOOXUJ\� DQG� 0HWDO�
&HUDPLFV��± ������± ����± 1 �����± 3����±���

��� ɋɬɪɚɬɢɣɱɭɤ�Ⱦ��Ⱥ��Ɉɫɨɛɟɧɧɨɫɬɢ�ɫɩɟɤɚɧɢɹ�ȼ�ɋ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɣ����ȼ�ɫɛ���
©ɍɤɪɇȾȱ�ȼɨɝɧɟɬɪɢɜɿɜ�ɿɦ��Ⱥ��ɋ��Ȼɟɪɟɠɧɨɝɨª��± ɏɚɪɶɤɨɜ��������± ɋ������

��� /LX�/���/L�;���+H�4���HW�DO��6LQWHULQJ�GHQVH�ERURQ�FDUELGH�ZLWKRXW�JUDLQ�JURZWK�XQGHU�KLJK�
SUHVVXUH����-��$P��&HUDP��6RF��± ������± �����± 3������±�����

��� 1LLKDUD�.���1DNDKLUD�$���+LUDL�7��7KH�(IIHFW�RI�6WRLFKLRPHWU\�RQ�0HFKDQLFDO�3URSHUWLHV�
RI�%RURQ�&DUELGH����-��$P��&HUDP��6RF��± ������± ����± 1 ���± 3����±���

��� Ɏɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ȕ�6L�1���ɫɩɟɱɟɧɧɨɝɨ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɞɚɜɥɟɧɢɹɯ� ��ȼ��ɋ��
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