
ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɍȾɄ����������������

ȿ� Ⱥ��ɉɚɳɟɧɤɨ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ� Ɉ� ȼ��Ʌɚɠɟɜɫɤɚɹ��Ⱦ� Ⱥ��ɋɚɜɱɟɧɤɨ��
ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧ��ɧɚɭɤ� Ⱥ� ɇ��ɑɟɪɧɟɧɤɨ� Ⱥ� ȼ��Ɇɚɥɵɲɟɜ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ

ɎɈɊɆɂɊɈȼȺɇɂȿ�ɆɈɅȿɄɍɅəɊɇɈ�ɆȺɋɋɈȼɈȽɈ�ɊȺɋɉɊȿȾȿɅȿɇɂə�
ɈɅɂȽɈɆȿɊɈȼ�ɋɂɋɌȿɆɕ�ȼ±Ɋ±Ɉ ȾɅə�ɋȼəɁɍɘɓɂɏ�ɋɌɆ�ɋɈȾȿɊɀȺɓɂɏ�

ɄɈɆɉɈɁɂɌɈȼ

Ɋɚɫɤɪɵɬɚ�ɦɟɬɨɞɢɤɚ�ɩɨɥɭɱɟɧɢɹ�ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ�ɨɥɢɝɨɦɟɪɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɩɪɨɢɡɜɨɞɧɵɯ�ɮɨɫɮɨɪɧɨɣ�
ɢ� ɛɨɪɧɨɣ� ɤɢɫɥɨɬ�� ɩɪɢɝɨɞɧɵɯ� ɞɥɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɜɹɡɭɸɳɢɯ� ɞɥɹ� ɋɌɆ�ɫɨɞɟɪɠɚɳɢɯ�
ɤɨɦɩɨɡɢɬɨɜ��ɉɨɤɚɡɚɧɵ�ɫɩɨɫɨɛɵ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɢ�ɤɨɧɮɢɝɭɪɚɰɢɢ
ɩɨɥɭɱɟɧɧɵɯ� ɨɥɢɝɨɦɟɪɨɜ� ɩɭɬɟɦ� ɜɚɪɶɢɪɨɜɚɧɢɹ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɫɨɞɟɪɠɚɧɢɹ� ɤɨɦɩɨɧɟɧɬɨɜ��
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɪɟɠɢɦɚ�ɫɢɧɬɟɡɚ��ɜɪɟɦɟɧɢ�ɜɵɞɟɪɠɤɢ��ɫɤɨɪɨɫɬɢ�ɨɯɥɚɠɞɟɧɢɹ��ɜɜɨɞɚ�ɜ�ɪɟɚɤɰɢɨɧɧɭɸ�
ɫɪɟɞɭ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɚɤɬɢɜɚɬɨɪɨɜ�ɫ�ɚɥɤɢɥɶɧɨɣ�ɰɟɩɨɱɤɨɣ�ɪɚɡɥɢɱɧɨɣ�ɞɥɢɧɵ��

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɛɨɪɨɮɨɫɮɚɬɧɵɟ� ɨɥɢɝɨɦɟɪɵ�� ɤɟɪɚɦɢɱɟɫɤɢɟ� ɫɜɹɡɭɸɳɢɟ�� ɩɨɥɢɦɟɪɨɩɨɞɨɛɧɵɟ�
ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ�ɜɟɳɟɫɬɜɚ��ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ�ɬɟɯɧɨɥɨɝɢɹ�

ȼɜɟɞɟɧɢɟ
ȼ� ɤɚɱɟɫɬɜɟ� ɨɫɧɨɜɵ� ɧɨɜɵɯ� ɫɜɹɡɭɸɳɢɯ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɤɨɦɩɨɡɢɬɨɜ� ɢɡ� ɩɨɪɨɲɤɨɜ�

ɚɥɦɚɡɚ� ɢ� ɄɇȻ�� ɫɨɱɟɬɚɸɳɢɯ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɚɛɪɚɡɢɜɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ�
ɨɫɧɨɜɟ� ɩɨɥɢɦɟɪɧɵɯ� ɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɫɜɹɡɨɤ�� � ɛɵɥɢ� ɜɵɛɪɚɧɵ� ɩɨɥɢɦɟɪɨɩɨɞɨɛɧɵɟ�
ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ�ɨɥɢɝɨɦɟɪɵ�ɫɢɫɬɟɦɵ�ȼ±Ɋ±Ɉ��ɋ�ɩɨɦɨɳɶɸ�ɬɚɤɢɯ�ɫɜɹɡɭɸɳɢɯ�ɦɨɠɧɨ�ɩɨɥɭɱɚɬɶ�
ɚɛɪɚɡɢɜɧɵɟ� ɤɨɦɩɨɡɢɬɵ�� ɤɨɬɨɪɵɟ� ɩɨ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɚɧɚɥɨɝɢɱɧɵ� ɩɨɥɢɦɟɪɧɵɦ�
ɦɚɬɟɪɢɚɥɚɦ�� ɚ� ɩɨ� ɫɬɪɭɤɬɭɪɟ� ɢ� ɤɨɦɩɥɟɤɫɭ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɨɬɧɨɫɹɬɫɹ� ɤ�
ɤɟɪɚɦɢɱɟɫɤɢɦ�ɤɨɦɩɨɡɢɬɚɦ��Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɫɜɨɣɫɬɜɚ�ɢɧɫɬɪɭɦɟɧɬɚ�ɧɚ�ɬɚɤɢɯ�ɫɜɹɡɭɸɳɢɯ�ɧɟ�
ɭɫɬɭɩɚɸɬ� ɥɭɱɲɢɦ� ɨɛɪɚɡɰɚɦ� ɤɭɛɨɧɢɬɨɜɨɝɨ� ɢ� ɚɥɦɚɡɧɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ɧɚ� ɨɫɧɨɜɟ� ɤɚɤ�
ɩɨɥɢɦɟɪɧɵɯ�� ɬɚɤ� ɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɫɜɹɡɭɸɳɢɯ��ɂɧɫɬɪɭɦɟɧɬ� ɧɚ� ɩɨɞɨɛɧɨɦ� ɫɜɹɡɭɸɳɟɦ�ɦɨɠɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ� ɡɚɦɟɳɟɧɢɹ� ɢɦɩɨɪɬɧɵɯ� ɚɧɚɥɨɝɨɜ� ɧɚ� ɤɟɪɚɦɢɱɟɫɤɨɣ� ɫɜɹɡɤɟ�� ɧɚɩɪɢɦɟɪ�� ɩɪɢ�
ɨɛɪɚɛɨɬɤɟ� ɞɟɬɚɥɟɣ� ɚɜɢɚɰɢɨɧɧɨɝɨ� ɞɜɢɝɚɬɟɥɟɫɬɪɨɟɧɢɹ� ɢɡ�ɠɚɪɨɩɪɨɱɧɵɯ� ɫɩɥɚɜɨɜ�� Ɍɟɯɧɨɥɨɝɢɹ�
ɩɨɥɭɱɟɧɢɹ� ɩɨɞɨɛɧɵɯ� ɫɜɹɡɭɸɳɢɯ� ɥɟɠɢɬ� ɜ� ɨɫɧɨɜɟ� ɨɞɧɨɣ� ɢɡ� ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ� ɬɟɯɧɨɥɨɝɢɣ�
ɢɡɝɨɬɨɜɥɟɧɢɹ�ɚɛɪɚɡɢɜɧɵɯ�ɤɨɦɩɨɡɢɬɨɜ�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ�ɨɥɢɝɨɦɟɪɵ�ɫɢɫɬɟɦɵ�ȼ±Ɋ±Ɉ��ɢɫɩɨɥɶɡɭɟɦɵɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɜɹɡɭɸɳɢɯ�ɞɥɹ�

ɋɌɆ�ɫɨɞɟɪɠɚɳɢɯ� ɤɨɦɩɨɡɢɬɨɜ�� ɩɨɥɭɱɚɥɢ� ɩɭɬɟɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɪɬɨɮɨɫɮɨɪɧɨɣ� ɢ� ɛɨɪɧɨɣ�
ɤɢɫɥɨɬ� ɫ� ɦɨɞɢɮɢɰɢɪɭɸɳɢɦɢ� ɞɨɛɚɜɤɚɦɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɫɨɥɟɣ� ɦɟɬɚɥɥɨɜ�� ȼ� ɤɚɱɟɫɬɜɟ�
ɞɨɛɚɜɨɤ� ɩɪɢ� ɩɨɥɭɱɟɧɢɢ� ɫɜɹɡɭɸɳɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɫɨɥɢ� ɰɢɧɤɚ�� ɤɚɥɢɹ�� ɦɟɞɢ�� ɛɚɪɢɹ� ɢ�
ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɣ�6L2��

 ɇɨɜɵɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɟ� ɚɛɪɚɡɢɜɧɵɟ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɞɥɹ� ɚɜɢɚɰɢɨɧɧɨɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� �� ȿ� Ⱥ�� ɉɚɳɟɧɤɨ�� ɋ� Ⱥ�Ʉɭɯɚɪɟɧɤɨ�� ȼ� ɇ�� Ȼɵɱɢɯɢɧ�� ɢ� ɞɪ� ���
ȱɧɫɬɪɭɦɟɧɬɚɥɶɧɢɣ�ɫɜɿɬ��± ������± ʋ��������±�����± ɋ���±���



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

���

ɉɟɪɜɵɣ�ɩɭɬɶ�ɩɨɥɭɱɟɧɢɹ�ɫɜɹɡɭɸɳɟɝɨ�ɛɵɥ�ɫɜɹɡɚɧ�ɫ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�
ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɨɪɬɨɮɨɫɮɨɪɧɨɣ� ɢ� ɛɨɪɧɨɣ� ɤɢɫɥɨɬ�� ɩɨɫɥɟɞɭɸɳɢɦ� ɞɨɛɚɜɥɟɧɢɟɦ� ɫɨɥɟɣ�
ɦɟɬɚɥɥɨɜ� ɢ� ɜɵɞɟɪɠɤɨɣ� ɪɟɚɤɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� ɞɥɹ� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɫɨɜɦɟɳɟɧɢɹ� ɫɜɹɡɤɢ� ɫ�
ɧɚɩɨɥɧɢɬɟɥɹɦɢ�ɩɟɪɟɞ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɢɡɞɟɥɢɣ� Ⱦɥɹ�ɭɦɟɧɶɲɟɧɢɹ�ɝɚɡɨɜɵɞɟɥɟɧɢɹ�ɢ�ɪɚɡɨɝɪɟɜɚ�
ɫɦɟɫɢ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ� �� ɨɋ� ɞɨɛɚɜɤɢ� ɫɨɥɟɣ� ɜ� ɫɦɟɫɶ� ɜɨɞɧɨɝɨ� ɪɚɫɬɜɨɪɚ� ɨɪɬɨɮɨɫɮɨɪɧɨɣ� ɢ�
ɛɨɪɧɨɣ�ɤɢɫɥɨɬ�ɜɜɨɞɢɥɢ�ɩɨɫɬɟɩɟɧɧɨ��ȼɪɟɦɹ�ɜɵɞɟɪɠɤɢ�ɫɨɫɬɚɜɥɹɥɨ����ɱɚɫɚ��Ɉɞɧɚɤɨ�ɜɫɥɟɞɫɬɜɢɟ�
ɝɚɡɨɜɵɞɟɥɟɧɢɹ�ɨɛɴɟɦ�ɪɟɚɤɰɢɨɧɧɨɣ�ɫɦɟɫɢ�ɭɜɟɥɢɱɢɜɚɥɫɹ�ɜ��±��ɪɚɡɚ��

ɍɫɢɥɟɧɧɵɣ� ɝɢɞɪɨɥɢɡ� ɢ� ɝɚɡɨɜɵɞɟɥɟɧɢɟ� ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ� ɨɛɪɚɡɨɜɚɧɢɸ� ɰɟɩɨɱɟɱɧɵɯ�
ɨɥɢɝɨɦɟɪɨɜ�ɜ�ɪɟɚɤɰɢɨɧɧɨɣ�ɫɦɟɫɢ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɫɩɨɫɨɛɫɬɜɭɹ�ɨɛɪɚɡɨɜɚɧɢɸ�ɬɭɝɨɩɥɚɜɤɨɝɨ�
ɫɨɟɞɢɧɟɧɢɹ�ȼɊɈ���ɧɟ�ɩɪɢɝɨɞɧɨɝɨ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɜɹɡɭɸɳɟɝɨ�ɞɥɹ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��

Ⱦɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɬɚɤɨɝɨ�ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ� ɷɮɮɟɤɬɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɪɟɚɤɰɢɨɧɧɨɣ� ɫɪɟɞɵ�
ɢɫɩɨɥɶɡɨɜɚɥɢ�ɝɢɞɪɨɤɫɢɥɫɨɞɟɪɠɚɳɢɟ�ɨɥɢɝɨɦɟɪɵ��ɜ�ɱɚɫɬɧɨɫɬɢ��ɪɚɫɩɥɚɜ�ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ��

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɨɥɢɝɨɦɟɪɨɜ� ɪɚɫɬɜɨɪɹɥɢ� ɨɪɬɨɮɨɫɮɨɪɧɭɸ� ɤɢɫɥɨɬɭ� ɜ� ɪɚɫɩɥɚɜɟ�
ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�����ɋ��ɩɨɫɥɟ�ɱɟɝɨ�ɜ�ɪɚɫɩɥɚɜ�ɞɨɛɚɜɥɹɥɢ�ɛɨɪɧɭɸ�ɤɢɫɥɨɬɭ��
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɱɚɫɬɢɱɧɨ� ɞɟɝɢɞɪɚɬɢɪɨɜɚɧɧɭɸ� ɜ� ɚɬɦɨɫɮɟɪɟ� ɫɭɯɨɝɨ� ɚɡɨɬɚ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ�
�� �ɋ�� Ɂɚɬɟɦ� ɜɜɨɞɢɥɢ� ɦɨɞɢɮɢɰɢɪɭɸɳɢɟ� ɞɨɛɚɜɤɢ� �ɫɨɥɢ� ɦɟɬɚɥɥɨɜ�� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���±
��� �ɋ�� ɉɨɫɥɟ� ɜɵɞɟɪɠɤɢ� ����±�� ɱɚɫɚ�� ɨɛɪɚɡɨɜɚɧɧɵɟ� ɨɥɢɝɨɦɟɪɵ� ɨɯɥɚɠɞɚɥɢ� ɢ� ɩɪɨɦɵɜɚɥɢ�
ɜɨɞɨɣ�ɞɥɹ�ɭɞɚɥɟɧɢɹ�ɩɪɨɞɭɤɬɨɜ�ɤɨɧɞɟɧɫɚɰɢɢ�ɢ�ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ�

ȼ�ɤɚɱɟɫɬɜɟ�ɩɪɨɞɭɤɬɨɜ� ɪɟɚɤɰɢɢ�ɩɨɥɭɱɚɥɢ�ɩɨɥɢɦɟɪɨɨɛɪɚɡɧɵɟ�ɰɟɩɨɱɟɱɧɵɟ�ɦɨɥɟɤɭɥɵ�ɜ�
ɫɢɫɬɟɦɟ� ȼ±Ɋ±Ɉ�� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɟ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚɥɢɱɢɟɦ�
ɢɨɧɨɜ�&X��&D��=Q��%D�

ȼ� ɪɚɫɬɜɨɪɚɯ� ɛɨɪɨɮɨɫɮɚɬɧɵɟ� ɨɥɢɝɨɦɟɪɵ� ɦɨɝɭɬ� ɫɨɞɟɪɠɚɬɶɫɹ� ɜ� ɜɢɞɟ� ɥɢɧɟɣɧɵɯ��
ɰɢɤɥɢɱɟɫɤɢɯ� ɢ� ɪɚɡɜɟɬɜɥɟɧɧɵɯ� ɦɨɥɟɤɭɥ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɮɨɫɮɚɬɨɜ� ɢ� ɛɨɪɚɬɨɜ� ɦɟɬɚɥɥɨɜ�
ɤɚɤ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɪɟɚɤɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɵ� ɪɚɜɧɨɜɟɫɢɟ� ɫɦɟɳɚɟɬɫɹ ɤ� ɨɛɪɚɡɨɜɚɧɢɸ�
ɦɚɤɪɨɦɨɥɟɤɭɥ� ɫ� ɪɚɡɜɟɬɜɥɟɧɧɵɦ� ɫɬɪɨɟɧɢɟɦ�� ɋɬɪɨɟɧɢɟ� ɥɢɧɟɣɧɵɯ� ɨɥɢɝɨɦɟɪɨɜ� ɦɨɠɧɨ�
ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�ɦɨɞɟɥɢ�

Ɇɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɨɥɢɝɨɦɟɪɨɜ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ� ɫɢɫɬɟɦɚɯ�
ɢɫɫɥɟɞɨɜɚɥɢ� ɦɟɬɨɞɨɦ� ɯɪɨɦɚɬɨɝɪɚɮɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɛɨɪɧɨɣ� ɢ� ɮɨɫɮɨɪɧɨɣ� ɤɢɫɥɨɬ� ɜ� ɫɪɟɞɟ� ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ� ɩɪɢ� ɪɚɡɧɨɦ�
ɫɨɨɬɧɨɲɟɧɢɢ�ɨɤɫɢɞɨɜ�ɮɨɫɮɨɪɚ�ɢ�ɛɨɪɚ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����ɉɪɢ�ɷɬɨɦ�ɞɥɢɧɚ�ɦɨɥɟɤɭɥ�Q� ��±��

Ɋɢɫ�� ���Ɇɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɛɨɪɨɮɨɫɮɚɬɧɵɯ� ɨɥɢɝɨɦɟɪɨɜ�� ɥɟɝɢɪɨɜɚɧɧɵɯ
ɢɨɧɚɦɢ� ȼɚ���� ɜ� ɥɢɧɟɣɧɵɯ� ɦɨɥɟɤɭɥɚɯ�
ɪɚɡɥɢɱɧɨɣ� ɞɥɢɧɵ� ɩɪɢ� ɪɚɡɧɨɦ� ɫɨɨɬɧɨɲɟɧɢɢ�
ɨɤɫɢɞɨɜ�ɮɨɫɮɨɪɚ�ɢ�ɛɨɪɚ



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ⱦɥɹ� � ɭɫɢɥɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɩɨɥɭɱɚɟɦɵɯ� ɨɥɢɝɨɦɟɪɨɜ� ɜ� ɪɟɚɤɰɢɨɧɧɭɸ� ɫɪɟɞɭ� ɜɜɨɞɢɥɢ� ɨɪɝɚɧɢɱɟɫɤɢɟ� ɚɤɬɢɜɚɬɨɪɵ� ±
ɚɥɤɢɥɚɦɢɧɵ��ɤɪɢɜɵɟ�ɫ�ɫɨɨɬɧɨɲɟɧɢɟɦ�Ɋ�Ɉ��ȼ�2� ����ɢ�������

ɂɡ�ɯɪɨɦɚɬɨɝɪɚɦɦ�ɫɥɟɞɭɟɬ�
ɉɨ�ɦɟɪɟ�ɭɦɟɧɶɲɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɢɨɧɨɜ�ɛɨɪɚ��ɞɨ�ɫɨɨɬɧɨɲɟɧɢɹ�Ɋ�Ɉ��ȼ�2�  ������ɞɨɥɹ�

ɛɨɪɨɮɨɫɮɚɬɨɜ� ɦɟɬɚɥɥɨɜ� ɫ� ɞɥɢɧɧɵɦɢ� ɰɟɩɹɦɢ� ɩɨɫɬɟɩɟɧɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɜɫɥɟɞɫɬɜɢɟ�
ɭɦɟɧɶɲɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɛɨɪɨɮɨɫɮɚɬɨɜ�ɫ�ɤɨɪɨɬɤɢɦɢ�ɰɟɩɹɦɢ�

��� ɇɚɥɢɱɢɟ� ɦɨɥɟɤɭɥ� ɫ� ɤɨɪɨɬɤɢɦɢ� ɰɟɩɹɦɢ� ɩɪɢ� ɧɢɡɤɨɦ� ɫɨɞɟɪɠɚɧɢɢ� ȼ�2�

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�� ɱɬɨ� ɜ� ɪɚɫɩɥɚɜɟ� ɫɭɳɟɫɬɜɭɟɬ� ɞɢɧɚɦɢɱɧɨɟ� ɪɚɜɧɨɜɟɫɢɟ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ�
ɦɨɥɟɤɭɥ��ȿɫɥɢ�ɜɵɞɟɪɠɤɚ�ɧɟ�ɫɥɢɲɤɨɦ�ɤɨɪɨɬɤɚɹ��ɪɚɜɧɨɜɟɫɢɟ�ɧɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɩɪɢɪɨɞɵ�ɢɫɯɨɞɧɨɝɨ�
ɜɟɳɟɫɬɜɚ�� ɉɪɢ� ɦɚɥɨɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɪɚɜɧɨɜɟɫɢɟ� ɛɨɥɟɟ� ɪɟɡɤɨ� ɫɦɟɳɚɟɬɫɹ� ɜ� ɫɬɨɪɨɧɭ�
ɦɚɤɪɨɦɨɥɟɤɭɥ� ɫ� ɦɟɧɶɲɟɣ� ɢɥɢ� ɛɨɥɶɲɟɣ� ɦɨɥɟɤɭɥɹɪɧɨɣ� ɦɚɫɫɨɣ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɜɨɞɢɦɵɯ�
ɞɨɛɚɜɨɤ�± ɚɥɤɢɥɚɦɢɧɨɜ�ɪɚɡɥɢɱɧɨɣ�ɞɥɢɧɵ�ɢ�ɢɨɧɨɜ�ɦɟɬɚɥɥɨɜ��

��� ȼɜɟɞɟɧɢɟ� ɜ� ɪɟɚɤɰɢɨɧɧɭɸ� ɫɢɫɬɟɦɭ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɚɤɬɢɜɚɬɨɪɨɜ� �ɚɥɤɢɥɚɦɢɧɨɜ��
ɩɨɡɜɨɥɹɟɬ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɥɢɧɵ� ɚɥɤɢɥɶɧɨɣ� ɰɟɩɨɱɤɢ� ɧɚɩɪɚɜɥɟɧɧɨ� ɫɦɟɳɚɬɶ� ɩɨɥɨɠɟɧɢɟ�
ɦɚɤɫɢɦɭɦɚ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɤ� ɛɨɥɶɲɟɣ� ɢɥɢ� ɦɟɧɶɲɟɣ� ɦɨɥɟɤɭɥɹɪɧɨɣ�
ɦɚɫɫɟ��Ɉɞɧɨɜɪɟɦɟɧɧɨɟ�ɜɜɟɞɟɧɢɟ�ɞɜɭɯ�ɚɥɤɢɥɚɦɢɧɨɜ�ɫ�ɚɥɤɢɥɶɧɨɣ�ɰɟɩɨɱɤɨɣ�ɪɚɡɥɢɱɧɨɣ�ɞɥɢɧɵ�
ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɛɢɦɨɞɚɥɶɧɵɟ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɵɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɦɨɥɟɤɭɥ�
ɨɥɢɝɨɦɟɪɨɜ��

ȼ� ɩɪɢɧɰɢɩɟ� ɛɥɢɡɤɢɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɧɚ�
ɫɬɟɤɥɚɯ� ɫɢɫɬɟɦ�� ɫɨɞɟɪɠɚɳɢɯ� ɜ�
ɤɚɱɟɫɬɜɟ�ɞɨɛɚɜɨɤ Ʉ�2�ɢ�ɋX2��

ȼɥɢɹɧɢɟ� ɫɨɨɬɧɨɲɟɧɢɹ�
Ɋ�Ɉ��ȼ�Ɉ� ɧɚ� ɫɬɪɨɟɧɢɟ� ɪɚɫɩɥɚɜɨɜ�
=Q2±%�2�±3�2� ɩɨɤɚɡɚɧɨ� ɧɚ�
ɪɢɫ� ��

Ɋɟɡɭɥɶɬɚɬɵ� ɷɬɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɚɢɛɨɥɟɟ�
ɭɛɟɞɢɬɟɥɶɧɨ� ɩɨɤɚɡɵɜɚɸɬ�
ɫɥɨɠɧɭɸ� ɩɪɢɪɨɞɭ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�� ɩɪɨɢɫɯɨɞɹɳɢɯ� ɩɪɢ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ�
ɩɨɥɢɦɟɪɨɩɨɞɨɛɧɵɯ� ɜɟɳɟɫɬɜ�� ȼ�
ɪɟɚɤɰɢɨɧɧɵɯ� ɪɚɫɩɥɚɜɚɯ� ɞɨɥɠɧɵ�

ɩɪɨɢɡɨɣɬɢ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɫɬɪɭɤɬɭɪɧɵɟ� ɩɟɪɟɝɪɭɩɩɢɪɨɜɤɢ�� ɜɤɥɸɱɚɸɳɢɟ� � ɪɚɡɪɵɜ� ɢ�
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɫɜɹɡɟɣ�Ɋ±Ɉ�ɢ�ȼ±Ɉ��ɱɬɨɛɵ�ɫɨɞɟɪɠɚɳɚɹɫɹ�ɜ�ɪɚɫɩɥɚɜɟ�ɨɥɢɝɨɷɬɢɥɟɧɝɥɢɤɨɥɹ�
ɫɦɟɫɶ� ɦɨɥɟɤɭɥ� ɛɨɪɧɨɣ� ɢ� ɮɨɫɮɨɪɧɨɣ� ɤɢɫɥɨɬ� ɩɪɟɜɪɚɬɢɥɚɫɶ� ɜ� ɥɢɧɟɣɧɵɟ� ɢɥɢ� ɪɚɡɜɟɬɜɥɟɧɧɵɟ�
ɨɥɢɝɨɦɟɪɵ�

ɋɤɨɪɨɫɬɶ�ɨɯɥɚɠɞɟɧɢɹ�ɪɚɫɩɥɚɜɚ�ɬɚɤɠɟ�ɜɥɢɹɟɬ�ɧɚ�ɫɬɪɨɟɧɢɟ�ɨɥɢɝɨɦɟɪɨɜ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶ�
ɢɯ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��ȼ�ɪɚɫɬɜɨɪɚɯ�ɛɨɪɨɮɨɫɮɚɬɨɜ�ɫɢɫɬɟɦ�ɫ�&D2�ɢ�=Q2�ɛɵɫɬɪɨɟ�ɨɯɥɚɠɞɟɧɢɟ�ɢ�
ɡɚɤɚɥɤɚ�ɫɩɨɫɨɛɫɬɜɭɸɬ�ɧɟɠɟɥɚɬɟɥɶɧɨɣ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɨɥɢɝɨɦɟɪɨɜ�

ɇɚɩɪɨɬɢɜ�� ɩɪɢ� ɛɵɫɬɪɨɦ� ɨɯɥɚɠɞɟɧɢɢ� ɪɚɫɬɜɨɪɨɜ� ɛɨɪɨɮɨɫɮɚɬɨɜ� ɫɢɫɬɟɦ� ȼɚ2±Ɋ�2�±
ȼ�Ɉ���&X2±Ɋ�2�±ȼ�Ɉ���.�2±Ɋ�2�±ȼ�Ɉ��ɨɛɪɚɡɭɸɬɫɹ�ɥɢɲɶ�ɱɚɫɬɢɱɧɨ�ɡɚɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɟ�
ɫɬɟɤɥɚ�� ɏɨɬɹ� ɦɟɞɥɟɧɧɨ� ɨɯɥɚɠɞɚɟɦɵɟ� ɪɚɫɩɥɚɜɵ� ɫɨɞɟɪɠɚɬ� ɩɢɪɨɮɨɫɮɚɬɧɵɟ� ɚɧɢɨɧɵ� ɢ�
ɰɢɤɥɢɱɟɫɤɢɟ�ɦɨɥɟɤɭɥɵ�ɛɨɪɨɮɨɫɮɚɬɧɵɯ�ɨɥɢɝɨɦɟɪɨɜ��ɩɪɨɞɭɤɬɵ�ɡɚɤɚɥɤɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�

Ɋɢɫ�����Ɇɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɛɨɪɨɮɨɫɮɚɬɧɵɯ�ɨɥɢɝɨɦɟɪɨɜ��ɥɟɝɢɪɨɜɚɧɧɵɯ�ɢɨɧɚɦɢ�=Q��



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

���

ɫɦɟɫɶ ɥɢɧɟɣɧɵɯ� ɛɨɪɨɮɨɫɮɚɬɨɜ�� ȼɟɪɨɹɬɧɨ�� ɫɭɳɟɫɬɜɟɧɧɚɹ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɬɚɤɢɯ� ɫɬɟɤɨɥ�
ɨɛɭɫɥɨɜɥɟɧɚ�ɛɨɥɟɟ�ɫɥɨɠɧɨɣ�ɫɬɪɭɤɬɭɪɨɣ�ɪɚɫɩɥɚɜɨɜ��ɉɪɢ�ɨɛɪɚɡɨɜɚɧɢɢ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɮɚɡɵ��
ɱɚɫɬɢɱɧɨ�ɫɨɫɬɨɹɳɟɣ�ɢɡ�ɩɢɪɨɮɨɫɮɚɬɧɵɯ�ɚɧɢɨɧɨɜ��ɞɨɥɠɧɵ�ɩɪɨɢɡɨɣɬɢ�ɝɥɭɛɨɤɢɟ�ɫɬɪɭɤɬɭɪɧɵɟ�
ɢɡɦɟɧɟɧɢɹ�� ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɷɬɢ� ɜɟɳɟɫɬɜɚ� ɦɟɧɟɟ� ɫɤɥɨɧɧɵ� ɤ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�� ɱɟɦ� ɪɚɫɩɥɚɜɵ�
ɮɨɫɮɚɬɨɜ��ɫɨɞɟɪɠɚɳɢɟ�ɬɟ�ɠɟ�ɬɢɩɵ�ɚɧɢɨɧɨɜ��ɱɬɨ�ɢ�ɤɪɢɫɬɚɥɥɵ�

Ɉɩɪɟɞɟɥɟɧɵ� ɦɚɤɫɢɦɚɥɶɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ� ɝɪɚɧɢɰɵ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɩɨɥɭɱɢɬɶ�
ɝɢɞɪɨɥɢɬɢɱɧɨ� ɫɬɚɛɢɥɶɧɵɟ� ɚɦɨɪɮɧɵɟ� ɥɟɝɤɨɩɥɚɜɤɢɟ� ɫɜɹɡɭɸɳɢɟ�� ȼ� ɩɟɪɟɫɱɟɬɟ� ɧɚ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɨɤɫɢɞɵ�ɨɧɢ�ɫɨɫɬɚɜɥɹɸɬ��ɦɨɥ������3�2� ± ��±�����%�2� ± �±������=Q2�± �±����
6L2� ± �±���.�2�± �±����%D2�± ���±���&D2�± ���±���&X2�± �±���

ɉɪɢ� ɩɪɟɜɵɲɟɧɢɢ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɝɪɚɧɢɰ� ɨɛɪɚɡɭɸɬɫɹ� ɧɟɫɬɚɛɢɥɶɧɵɟ� ɫɢɫɬɟɦɵ��
ɫɤɥɨɧɧɵɟ�ɤ�ɪɚɫɩɚɞɭ�ɫ�ɜɵɞɟɥɟɧɢɟɦ�ɬɭɝɨɩɥɚɜɤɨɝɨ�ɮɨɫɮɚɬɚ�ɛɨɪɚ�ȼɊɈ���ɧɟ�ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɝɨ�ɤ�
ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɜ�ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ�ɩɪɨɰɟɫɫɚɯ�ɩɨɥɭɱɟɧɢɹ�ɤɨɦɩɨɡɢɬɨɜ�

ɂɡɭɱɟɧɨ� ɜɥɢɹɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɧɚɝɪɟɜɚ� ɪɚɫɩɥɚɜɚ� ɧɚ� ɩɪɨɰɟɫɫɵ� ɩɨɥɭɱɟɧɢɹ� ɢ� ɫɬɪɨɟɧɢɟ�
ɨɥɢɝɨɦɟɪɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɫɢɫɬɟɦɟ�ȼ±Ɋ±Ɉ��ɉɪɨɜɟɞɟɧ�ɬɟɪɦɨɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɪɚɫɩɥɚɜɨɜ�

ɢ� ɜɨɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ� ɛɨɪɨɮɨɫɮɚɬɧɵɯ�
ɨɥɢɝɨɦɟɪɨɜ��ɪɢɫ�����

ɋɨɝɥɚɫɧɨ� ɬɟɪɦɨɝɪɚɦɦɚɦ��
ɨɫɧɨɜɧɵɟ� ɩɪɨɰɟɫɫɵ� ɭɞɚɥɟɧɢɹ�
ɮɢɡɢɱɟɫɤɢ� ɢ� ɯɢɦɢɱɟɫɤɢ� ɫɜɹɡɚɧɧɨɣ�
ɜɨɞɵ� ɩɪɨɢɫɯɨɞɹɬ� ɩɪɢɦɟɪɧɨ� ɜ� ɨɞɧɨɦ�
ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɢɧɬɟɪɜɚɥɟ��
ɗɧɞɨɬɟɪɦɢɱɟɫɤɢɟ� ɷɮɮɟɤɬɵ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ���� ɨɋ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ�
ɩɨɬɟɪɟɣ� ɦɚɫɫɵ� �� ɢ� ����� �ɞɥɹ� ɫɢɫɬɟɦ�
.�2±Ɋ�2�±ȼ�Ɉ�� ɢ� ȼɚɈ±Ɋ�2�±ȼ�Ɉ����
Ɂɧɚɱɢɬɟɥɶɧɚɹ�ɩɨɬɟɪɹ�ɦɚɫɫɵ�ɨɥɢɝɨɦɟɪɨɜ�
ɜ� ɩɪɨɰɟɫɫɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɟɤɨɥ
ɩɪɨɢɫɯɨɞɢɬ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���±����
ɨɋ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ���� ɢ�
���ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���

ɋɭɳɟɫɬɜɟɧɧɵɣ�ɷɧɞɨɬɟɪɦɢɱɟɫɤɢɣ�
ɷɮɮɟɤɬ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ���� ɨɋ��
ɨɱɟɜɢɞɧɨ�� ɫɜɹɡɚɧ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɚɦɨɪɮɧɨɝɨ�ɛɨɪɨɮɨɫɮɚɬɧɨɝɨ�ɩɪɨɞɭɤɬɚ�

ɋɨɝɥɚɫɧɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɡɭɱɟɧɢɹ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɩɨɥɭɱɟɧɧɵɯ�
ɩɪɢ� ɪɚɡɥɢɱɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɨɥɢɝɨɦɟɪɨɜ�� ɫɭɳɟɫɬɜɭɟɬ� ɬɟɦɩɟɪɚɬɭɪɧɵɣ� ɢɧɬɟɪɜɚɥ� ɫɢɧɬɟɡɚ��
ɫɨɫɬɚɜɥɹɸɳɢɣ� ���±���� �ɋ� ɩɪɢ� ɚɬɦɨɫɮɟɪɧɨɦ� ɞɚɜɥɟɧɢɢ�� ɤɨɬɨɪɵɣ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɥɢɧɟɣɧɨɟ�
ɫɬɪɨɟɧɢɟ� ɩɨɥɢɦɟɪɨɩɨɞɨɛɧɵɯ� ɰɟɩɨɱɟɤ� ɜ� ɫɢɫɬɟɦɟ� ȼ±Ɋ±Ɉ�� ɉɪɢ� ɛɨɥɟɟ� ɧɢɡɤɨɣ� ɢɥɢ� ɛɨɥɟɟ�
ɜɵɫɨɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɩɨɥɭɱɟɧɧɵɟ� ɨɥɢɝɨɦɟɪɵ� ɫɨɞɟɪɠɚɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɪɚɡɜɟɬɜɥɟɧɧɵɯ� ɦɚɤɪɨɦɨɥɟɤɭɥ�� Ɍɚɤɢɟ� ɫɜɹɡɤɢ� ɞɟɦɨɧɫɬɪɢɪɭɸɬ� ɫɥɢɲɤɨɦ� ɜɵɫɨɤɭɸ� ɫɤɨɪɨɫɬɶ�
ɩɨɜɵɲɟɧɢɹ�ɜɹɡɤɨɫɬɢ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɤɨɦɩɨɡɢɬɚ�

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɜɵɫɨɤɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ� ɪɚɫɬɜɨɪɚɯ� ɛɨɪɚɬɨɜ� ɢ� ɮɨɫɮɚɬɨɜ�
ɜɨɡɦɨɠɧɵ� ɞɜɚ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɨɬɥɢɱɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɩɪɨɬɟɤɚɧɢɹ� ɩɪɨɰɟɫɫɨɜ�� ɉɟɪɜɨɟ��
ɠɟɥɚɬɟɥɶɧɨɟ�ɞɥɹ�ɫɢɧɬɟɡɚ�ɨɥɢɝɨɦɟɪɨɜ��ɩɪɢɝɨɞɧɵɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɜɹɡɭɸɳɢɯ�ɞɥɹ�ɩɨɪɨɲɤɨɜ�ɋɌɆ�
ɢ�ɬɭɝɨɩɥɚɜɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ��ɫɨɫɬɨɢɬ�ɜ�ɨɛɪɚɡɨɜɚɧɢɢ�ɩɨɥɢɦɟɪɨɩɨɞɨɛɧɵɯ�ɰɟɩɨɱɟɱɧɵɯ�ɦɨɥɟɤɭɥ�ɜ�
ɫɢɫɬɟɦɟ� ȼ±Ɋ±Ɉ� ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɯ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɝɢɞɪɨɥɢɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚɥɢɱɢɟɦ�
ɢɨɧɨɜ�&X��&D��=Q��%D�

Ɋɢɫ�� ��� Ɍɟɪɦɨɝɪɚɦɦɚ ɨɥɢɝɨɦɟɪɨɜ� ɫɢɫɬɟɦ� .�2±
Ɋ�2�±ȼ�Ɉ�� ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ� ɜ� ɫɪɟɞɟ�
ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ⱦɪɭɝɨɣ� ɩɭɬɶ� ɪɟɚɤɰɢɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɭɫɤɨɪɟɧɧɨɦɭ� ɝɢɞɪɨɥɢɡɭ� ɫ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦ�
ɨɛɪɚɡɨɜɚɧɢɟɦ� ɬɭɝɨɩɥɚɜɤɨɝɨ� ɫɨɟɞɢɧɟɧɢɹ� ȼɊɈ��� Ɍɚɤɢɟ� ɫɢɫɬɟɦɵ� ɧɟ� ɩɪɢɝɨɞɧɵ� ɞɥɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɜɹɡɭɸɳɢɯ��Ⱦɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ�ɩɭɬɢ�ɜ�ɤɚɱɟɫɬɜɟ�
ɪɟɚɤɰɢɨɧɧɨɣ� ɫɪɟɞɵ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɝɢɞɪɨɤɫɢɥɫɨɞɟɪɠɚɳɢɟ� ɨɥɢɝɨɦɟɪɵ�� ɜ� ɱɚɫɬɧɨɫɬɢ��
ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ�� Ɇɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɫɨɜɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɢ� ɤɨɧɮɢɝɭɪɚɰɢɸ� ɩɨɥɭɱɚɟɦɵɯ�
ɨɥɢɝɨɦɟɪɨɜ� ɪɟɝɭɥɢɪɨɜɚɥɢ� ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ� ɯɢɦɢɱɟɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɤɨɥɢɱɟɫɬɜɚ�
ɜɜɨɞɢɦɵɯ� ɫɨɥɟɣ�� ɜɜɨɞɚ� ɜ� ɪɟɚɤɰɢɨɧɧɭɸ� ɫɪɟɞɭ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɚɤɬɢɜɚɬɨɪɨɜ� ± ɚɥɤɢɥɚɦɢɧɨɜ� ɫ�
ɚɥɤɢɥɶɧɨɣ� ɰɟɩɨɱɤɨɣ� ɪɚɡɥɢɱɧɨɣ� ɞɥɢɧɵ�� ɚ� ɬɚɤɠɟ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɢɧɬɟɪɜɚɥɚ�
ɫɢɧɬɟɡɚ��ɜɪɟɦɟɧɢ�ɜɵɞɟɪɠɤɢ�ɢ�ɫɤɨɪɨɫɬɢ�ɨɯɥɚɠɞɟɧɢɹ�ɪɚɫɩɥɚɜɚ�

Ɋɨɡɤɪɢɬɨ� ɦɟɬɨɞɢɤɭ� ɨɬɪɢɦɚɧɧɹ� ɧɟɨɪɝɚɧɿɱɧɢɯ� ɨɥɿɝɨɦɟɪɿɜ� ɧɚ� ɨɫɧɨɜɿ� ɩɨɯɿɞɧɢɯ� ɮɨɫɮɨɪɧɨʀ� ɬɚ�
ɛɨɪɧɨʀ�ɤɢɫɥɨɬ��ɩɪɢɞɚɬɧɢɯ�ɞɥɹ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɹɤ��ɡɜµɹɡɭɸɱɢɯ�ɞɥɹ�ɇɌɆ�ɜɦɿɫɧɢɯ�ɤɨɦɩɨɡɢɬɿɜ��ɉɨɤɚɡɚɧɨ�
ɫɩɨɫɨɛɢ� ɪɟɝɭɥɸɜɚɧɧɹ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɨɝɨ� ɪɨɡɩɨɞɿɥɭ� ɿ� ɤɨɧɮɿɝɭɪɚɰɿʀ� ɨɬɪɢɦɚɧɢɯ� ɨɥɿɝɨɦɟɪɿɜ� ɲɥɹɯɨɦ�
ɜɚɪɿɸɜɚɧɧɹ� ɯɿɦɿɱɧɨɝɨ� ɫɤɥɚɞɭ� ɬɚ� ɜɦɿɫɬɭ� ɤɨɦɩɨɧɟɧɬɿɜ�� � ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɪɟɠɢɦɭ� ɫɢɧɬɟɡɭ�� ɱɚɫɭ�
ɜɢɬɪɢɦɭɜɚɧɧɹ�� ɲɜɢɞɤɨɫɬɿ� ɨɯɨɥɨɞɠɟɧɧɹ�� ɜɜɟɞɟɧɧɹ� ɞɨ� ɪɟɚɤɰɿɣɧɨɝɨ� ɫɟɪɟɞɨɜɢɳɚ� ɨɪɝɚɧɿɱɧɢɯ�
ɚɤɬɢɜɚɬɨɪɿɜ�ɡ�ɚɥɤɿɥɶɧɢɦ�ɥɚɧɰɸɝɨɦ��ɪɿɡɧɨʀ�ɞɨɜɠɢɧɢ��

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɛɨɪɨɮɨɫɮɚɬɧɿ� ɨɥɿɝɨɦɟɪɢ�� ɤɟɪɚɦɿɱɧɿ� ɡɜµɹɡɭɸɱɿ�� ɩɨɥɿɦɟɪɨɩɨɞɿɛɧɿ� ɧɟɨɪɝɚɧɿɱɧɿ�
ɪɟɱɨɜɢɧɢ��ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɚ�ɬɟɯɧɨɥɨɝɿɹ�

)250$7,21�$�02/(&8/$5�:(,*+7�',675,%87,21�2)�2/,*20(56�%�3�2�6<67(06�
72�%21',1*�0$75,;�2)�6+0�&217$,1,1*�&20326,7(6

7KH�GDWD�RQ�WKH�PHWKRG�RI�UHFHLYLQJ RI�LQRUJDQLF�ROLJRPHUV�EDVHG�RQ�GHULYDWLYHV�RI�SKRVSKRULF�DQG�
ERULF�DFLGV�VXLWDEOH�IRU�XVH�DV�ELQGHUV�IRU�670�FRQWDLQLQJ�FRPSRVLWHV�DUH�SUHVHQWHG��7KH�HIHFW�RI�UHJXODWLRQ�
RI� WKH� PROHFXODU� ZHLJKW� GLVWULEXWLRQ� DQG� FRQILJXUDWLRQ� RI� REWDLQHG� ROLJRPHUV� E\� YDU\LQJ� WKH� FKHPLFDO�
FRPSRVLWLRQ� DQG� FRQWHQWV� RI� FRPSRQHQWV�� WKH� WHPSHUDWXUH� RI� V\QWKHVLV�� KROGLQJ� WLPH� DQG� FRROLQJ� UDWH��
LQWURGXFLQJ�RI�RUJDQLF�DFWLYDWRUV�ZLWK�GLIIHUHQW�DON\O�FKDLQ�OHQJWKV�DUH�VKRZQ�

.H\ ZRUGV� ERURIRVIDWQ\H�ROLJRPHUV�� FHUDPLF�ELQGHUV��SRO\PHU�LQRUJDQLF�PDWHULDOV��HQHUJ\�VDYLQJ�
WHFKQRORJ\�

ɉɨɫɬɭɩɢɥɚ���������

ɍȾɄ��������

ɘ� Ⱦ��Ɏɢɥɚɬɨɜ���ȼ� ɂ��ɋɢɞɨɪɤɨ���ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ� ɋ� ȼ��Ʉɨɜɚɥɟɜ���
ȼ� Ⱥ��Ʉɨɜɚɥɟɜ�� Ɉ� ə��ɘɪɱɢɲɢɧ���ɤɚɧɞɢɞɚɬɵ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ� Ⱥ� Ƚ��ȼɟɬɪɨɜ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ�ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ
�ɇɌɍɍ�©Ʉɢɟɜɫɤɢɣ�ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ�ɢɧɫɬɢɬɭɬª��ɍɤɪɚɢɧɚ
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