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

���

ɍȾɄ��������������������

ȼ��ɉ��Ȼɨɧɞɚɪɟɧɤɨ��ɱɥɟɧ�ɤɨɪɪ��ɇȺɇ�ɍɤɪɚɢɧɵ��
Ⱥ� Ⱥ��Ɇɚɬɜɟɣɱɭɤ� Ʌ� Ɇ��ɋɨɥɨɞɨɜɚ��ȼ� Ɇ��Ɍɤɚɱ� ɞ�ɪ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ

ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɇȺɇ ɍɤɪɚɢɧɵ��ɝ��Ʉɢɟɜ

ɋɈɋɌɈəɇɂȿ�ɉɈȼȿɊɏɇɈɋɌɇɕɏ�ɋɅɈȿȼ�ɄɊɍɉɇɕɏ ɆɂɄɊɈɄɊɂɋɌȺɅɅɈȼ�:&��
ȼɕɊȺɓȿɇɇɕɏ�ɂɁ ɊȺɋɉɅȺȼȺ�:&������ɦɚɫ� ��ɋɨ

ɉɨɤɚɡɚɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɫɥɨɟɜ� ɤɪɭɩɧɵɯ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� :&�� ɜɵɪɚɳɟɧɧɵɯ� ɢɡ� ɪɚɫɩɥɚɜɚ :&� �� ��� ɦɚɫ� �� ɋɨ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɭɩɧɵɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� :&�� ɜɵɪɚɳɟɧɧɵɯ� ɢɡ� ɷɬɨɝɨ� ɫɩɥɚɜɚ� ɮɨɪɦɢɪɭɸɬɫɹ�
ɭɡɨɪɵ� ɢɡ� ɩɥɚɫɬɢɧ� :&� ɢ� ɛɟɫɮɨɪɦɟɧɧɵɟ� ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ�
ɪɚɫɩɚɞɨɦ� ɷɜɬɟɤɬɢɤɢ� ɢ� ɧɚɥɢɱɢɟɦ� ɜ� ɪɚɫɩɥɚɜɟ� ɪɚɫɬɜɨɪɟɧɧɨɝɨ� ɤɢɫɥɨɪɨɞɚ�� Ɇɟɯɚɧɢɡɦ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɞɨɛɧɵɯ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɫɥɨɟɜ�ɬɪɟɛɭɟɬ�ɭɬɨɱɧɟɧɢɹ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɨɜɟɪɯɧɨɫɬɧɵɣ�ɫɥɨɣ��ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ��ɤɚɪɛɢɞ�ɜɨɥɶɮɪɚɦɚ�

ȼɜɟɞɟɧɢɟ
Ʉɪɭɩɧɵɟ� �ɦɢɥɥɢɦɟɬɪɨɜɨɝɨ� ɞɢɚɩɚɡɨɧɚ�� ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ� :&� ɹɜɥɹɸɬɫɹ�

ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�ɧɚɩɨɥɧɢɬɟɥɹɦɢ�ɜ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɚɥɦɚɡɧɵɯ�ɛɭɪɨɜɵɯ�ɢɧɫɬɪɭɦɟɧɬɚɯ��
ɞɟɬɚɥɹɯ� ɩɚɪ� ɬɪɟɧɢɹ�� ɭɞɚɪɨ� ɢ� ɜɢɛɪɨɫɬɨɣɤɢɯ� ɦɚɬɟɪɢɚɥɚɯ�� ɪɚɞɢɚɰɢɨɧɧɨ�ɡɚɳɢɬɧɵɯ� ɢ�
ɚɧɬɢɜɚɧɞɚɥɶɧɵɯ�ɤɨɦɩɨɡɢɬɚɯ��Ɉɞɧɚɤɨ�ɬɟɯɧɨɥɨɝɢɢ�ɩɨɥɭɱɟɧɢɹ�ɬɚɤɢɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɬɨɥɶɤɨ�
ɧɚɱɢɧɚɸɬ�ɪɚɡɪɚɛɚɬɵɜɚɬɶ�>�@��Ʉɚɤ�ɩɨɤɚɡɚɧɨ�ɜ�>�@��ɪɨɫɬ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�:& ɩɪɢ�ɨɯɥɚɠɞɟɧɢɢ�
ɪɚɫɩɥɚɜɚ�:&������ɦɚɫ����ɋɨ�ɞɨɜɨɥɶɧɨ�ɢɧɬɟɧɫɢɜɧɨ�ɪɚɡɜɢɜɚɟɬɫɹ��ɞɨɫɬɢɝɚɹ�����ɦɤɦ�ɫ��Ɉɞɧɚɤɨ�
ɦɟɯɚɧɢɡɦ� ɪɨɫɬɚ� ɤɪɭɩɧɵɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɨɫɬɚɥɫɹ� ɧɟ� ɜɵɹɫɧɟɧɧɵɦ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ��
ɨɬɫɭɬɫɬɜɢɟ� ɡɧɚɧɢɣ� ɨ� ɦɟɯɚɧɢɡɦɟ� ɪɨɫɬɚ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɭɩɪɚɜɥɹɬɶ� ɩɪɨɰɟɫɫɨɦ� ɪɨɫɬɚ�� ɱɬɨɛɵ�
ɨɛɟɫɩɟɱɢɬɶ� ɜɵɫɨɤɨɟ� ɤɚɱɟɫɬɜɨ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�� ɉɨ� ɦɟɪɟ� ɭɜɟɥɢɱɟɧɢɹ� ɪɚɡɦɟɪɨɜ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɦɟɯɚɧɢɡɦ�ɪɨɫɬɚ�ɦɨɠɟɬ�ɢɡɦɟɧɹɬɶɫɹ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ�>�@��Ɉɫɨɛɟɧɧɨ�ɫɥɨɠɟɧ�ɨɧ�
ɬɨɝɞɚ�� ɤɨɝɞɚ� ɪɚɡɦɟɪɵ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɜ� ɧɟɫɤɨɥɶɤɨ� ɪɚɡ� ɩɪɟɜɵɲɚɸɬ� ɪɚɡɦɟɪɵ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɡɚɪɨɞɵɲɚ� >�@�� Ɍɚɤ�� ɪɚɡɦɟɪɵ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� :&�� ɩɨɥɭɱɟɧɧɵɯ� ɜ� >�@��
ɩɪɟɜɵɲɚɸɬ� ɪɚɡɦɟɪɵ� ɤɪɢɬɢɱɟɫɤɨɝɨ� ɡɚɪɨɞɵɲɚ� ɜ� ɫɨɬɧɢ� ɬɵɫɹɱ� ɪɚɡ�� ɩɨɷɬɨɦɭ� ɫɥɟɞɭɟɬ� ɨɠɢɞɚɬɶ��
ɱɬɨ� ɦɟɯɚɧɢɡɦ� ɪɨɫɬɚ� ɬɚɤɢɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɢ� ɦɟɯɚɧɢɡɦ� ɪɨɫɬɚ� ɤɪɢɬɢɱɟɫɤɨɝɨ� ɡɚɪɨɞɵɲɚ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɨɬɥɢɱɚɸɬɫɹ��Ɉɞɧɢɦ�ɢɡ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɟɯɚɧɢɡɦɚ�ɪɨɫɬɚ�ɤɪɭɩɧɵɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�
:&�ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�ɫɨɫɬɨɹɧɢɟ�ɩɨɜɟɪɯɧɨɫɬɢ�ɢɯ�ɝɪɚɧɟɣ�

ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɰɟɥɶ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ�± ɢɡɭɱɢɬɶ�ɫɨɫɬɨɹɧɢɟ�ɩɨɜɟɪɯɧɨɫɬɟɣ�ɝɪɚɧɟɣ�ɤɪɭɩɧɵɯ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�:&��ɢɡɜɥɟɱɟɧɧɵɯ�ɢɡ�ɡɚɬɜɟɪɞɟɜɲɟɝɨ�ɪɚɫɩɥɚɜɚ�:& � �� ɦɚɫ�� ɋɨ�

Ɇɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ
Ʉɪɭɩɧɵɟ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ�:&� �ɪɢɫ�� ��� ɩɨɥɭɱɢɥɢ� ɩɨɫɥɟ� ɜɵɬɪɚɜɥɢɜɚɧɢɹ� ɤɨɛɚɥɶɬɚ� ɢɡ�

ɤɨɦɩɚɤɬɧɨɝɨ� ɫɩɥɚɜɚ�:&� �� ��� ɦɚɫ�� �� ɋɨ�� ɫɩɟɱɟɧɧɨɝɨ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� �ɋ� ɜ� ɬɟɱɟɧɢɟ�
�� ɦɢɧ� ɢ� ɨɯɥɚɠɞɟɧɧɨɝɨ� ɜɦɟɫɬɟ� ɫ� ɩɟɱɶɸ�� Ȼɨɥɟɟ� ɩɨɞɪɨɛɧɨ� ɦɟɬɨɞɢɤɚ� ɩɨɥɭɱɟɧɢɹ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɩɪɢɜɟɞɟɧɚ�ɜ�>�@�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
ɂɡ� ɞɚɧɧɵɯ� ɪɢɫ�� �� ɜɢɞɧɨ�� ɱɬɨ� ɪɚɡɦɟɪɵ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� :&� ɦɨɝɭɬ� ɩɪɟɜɵɲɚɬɶ�

���� ɦɤɦ��ɛɵɬɶ�ɪɚɡɥɢɱɧɨɣ�ɮɨɪɦɵ�ɢ�ɫɬɟɩɟɧɢ�ɫɨɜɟɪɲɟɧɫɬɜɚ��Ɏɨɪɦɚ�ɨɞɧɢɯ�ɤɪɢɫɬɚɥɥɨɜ�ɛɥɢɡɤɚ�ɤ�
ɮɨɪɦɟ� ɫɨɜɟɪɲɟɧɧɨɣ� ɬɪɟɯɝɪɚɧɧɨɣ� ɩɪɢɡɦɵ�� ɞɪɭɝɢɯ� ± ɫɨɜɟɪɲɟɧɧɨɝɨ� ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ��
ɇɟɤɨɬɨɪɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɛɟɫɮɨɪɦɟɧɧɵɟ� ɫɪɨɫɬɤɢ� ɦɟɧɟɟ� ɤɪɭɩɧɵɯ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�� ɇɚ� ɦɧɨɝɢɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɚɯ� ɜɢɞɧɵ� ɫɤɨɥɵ�� ɋɥɟɞɭɟɬ� ɩɨɞɱɟɪɤɧɭɬɶ�� ɱɬɨ�
ɩɨɥɭɱɟɧɧɵɟ�ɤɪɭɩɧɵɟ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ�ɢɦɟɸɬ�ɨɫɬɪɵɟ�ɪɟɛɪɚ ɢ�ɜɟɪɲɢɧɵ��ɉɪɢɬɭɩɥɟɧɢɹ�ɪɟɛɟɪ�
ɢ�ɜɟɪɲɢɧ��ɧɚɛɥɸɞɚɜɲɟɝɨɫɹ�ɜ�ɫɩɟɱɟɧɧɵɯ�ɬɜɟɪɞɵɯ�ɫɩɥɚɜɚɯ�ɫ�ɫɨɞɟɪɠɚɧɢɟɦ�ɞɨ����ɦɚɫ����ɋɨ��>���
�@��ɧɟ�ɨɛɧɚɪɭɠɟɧɨ��ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɭɤɚɡɵɜɚɸɬ�ɧɚ� ɬɨ��ɱɬɨ�ɜ�ɬɚɤɨɣ�ɪɨɫɬɨɜɨɣ�ɫɪɟɞɟ�ɜ�



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

���

ɨɩɪɟɞɟɥɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɪɨɫɬɚ�� ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ� ɪɟɛɪɚ� ɢ� ɜɟɪɲɢɧɵ� ɝɪɚɧɢ� ɪɚɡɜɢɜɚɸɬɫɹ�
ɫɬɪɟɦɢɬɟɥɶɧɨ�� ɩɨɷɬɨɦɭ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɨɫɬɚ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɛɵɫɬɪɨ� ɢɫɱɟɡɚɸɬ�� ɚ� ɩɨɬɨɦɭ�
ɩɪɨɹɜɥɹɸɬɫɹ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ� ɫ� ɦɟɞɥɟɧɧɨ� ɪɚɫɬɭɳɢɦɢ� ɝɪɚɧɹɦɢ�� Ƚɪɚɧɢ� ɫɨɜɟɪɲɟɧɧɵɯ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɝɥɚɞɤɢɟ�� ɬ�ɟ�� ɫɬɭɩɟɧɟɣ� ɢ� ɰɟɧɬɪɨɜ� ɪɨɫɬɚ� ɧɟ� ɜɢɞɧɨ��ɗɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ�
ɨɬɫɭɬɫɬɜɢɢ�ɜ�ɧɢɯ�ɜɵɯɨɞɹɳɢɯ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɶ�ɞɢɫɥɨɤɚɰɢɣ��ɇɚɢɛɨɥɟɟ�ɜɟɪɨɹɬɧɨ��ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�
ɪɨɫɬ� ɤɪɢɫɬɚɥɥɨɜ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɨ� ɧɨɪɦɚɥɶɧɨɦɭ� ɡɚɤɨɧɭ�� Ɉɛɵɱɧɨ� ɬɚɤɨɣ� ɦɟɯɚɧɢɡɦ�
ɪɟɚɥɢɡɭɟɬɫɹ� ɩɪɢ� ɲɟɪɨɯɨɜɚɬɨɣ� ɩɨɜɟɪɯɧɨɫɬɶ� ɝɪɚɧɢ�� ȼɟɪɨɹɬɧɨ�� ɲɟɪɨɯɨɜɚɬɨɫɬɶ� ɩɪɢ� ɷɬɨɦ� ɬɚɤ�
ɧɟɡɧɚɱɢɬɟɥɶɧɚ��ɱɬɨ�ɩɪɢ�ɬɚɤɨɦ�ɭɜɟɥɢɱɟɧɢɢ�������ɧɟɜɢɞɧɚ�

ɚ ɛ ɜ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�:&�ɦɢɥɥɢɦɟɬɪɨɜɨɝɨ�ɞɢɚɩɚɡɨɧɚ��ɚ±ɜ�± ɩɚɪɬɢɢ�

ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ

ɉɨɜɟɪɯɧɨɫɬɶ� ɧɟɤɨɬɨɪɵɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� �ɪɢɫ�� ��� ɢɡɭɱɚɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɪɚɫɬɪɨɜɨɝɨ�
ɷɥɟɤɬɪɨɧɧɨɝɨ� ɦɢɤɪɨɫɤɨɩɚ� =(,66� (92� ��;93�� ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɝɨ� ɷɧɟɪɝɨɞɢɫɩɟɪɫɧɵɦ�
ɚɧɚɥɢɡɚɬɨɪɨɦ�ɪɟɧɬɝɟɧɨɜɫɤɢɯ� ɫɩɟɤɬɪɨɜ� ,1&$���� ɫ� ɞɟɬɟɤɬɨɪɨɦ� ,1&$3HQWD)(7[��ɢ� ɫɢɫɬɟɦɨɣ�
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ɚ ɛ ɜ

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɢɡɭɱɟɧɧɵɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�:&� ɚ�± ɤɪɭɩɧɨɝɨ��ɛ�± ɩɥɨɫɤɨɝɨ��ɜ�ɰɟɧɬɪɟ�
ɮɨɬɨ���ɜ�± ɛɟɫɮɨɪɦɟɧɧɨɝɨ�ɫɪɨɫɬɤɚ

ɇɚ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɚɯ�� ɨɛɪɚɡɭɸɳɢɯ� ɫɪɨɫɬɤɢ�� ɱɟɬɤɨ� ɜɢɞɧɵ� ɫɥɨɢ�� ɧɟ� ɞɨɫɬɢɝɲɢɟ� ɤɪɚɟɜ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�� ɑɚɳɟ� ɜɫɟɝɨ� ɨɧɢ� ɢɦɟɸɬ� ɮɨɪɦɭ� ɬɪɟɭɝɨɥɶɧɢɤɨɜ� ɫ� ɨɫɬɪɵɦɢ� ɜɟɪɲɢɧɚɦɢ�� ɧɨ�
ɱɚɫɬɶ� ɢɡ� ɧɢɯ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɜɵɬɹɧɭɬɵɟ� ɜ� ɨɞɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɩɥɚɫɬɢɧɵ� ɫ� ɡɚɨɫɬɪɟɧɧɵɦɢ�
ɤɪɚɹɦɢ��ɇɚ�ɧɟɤɨɬɨɪɵɯ�ɬɪɟɭɝɨɥɶɧɢɤɚɯ�ɧɚɛɥɸɞɚɸɬɫɹ�ɩɪɢɬɭɩɥɟɧɧɵɟ�ɜɟɪɲɢɧɵ��ɂɡ�ɞɚɧɧɵɯ�ɪɢɫ��
�� ɜ ɫɥɟɞɭɟɬ�� ɱɬɨ� ɜɟɪɲɢɧɵ� ɩɪɢɬɭɩɥɹɬɶɫɹ� ɬɨɝɞɚ�� ɤɨɝɞɚ� ɭɩɢɪɚɸɬɫɹ� ɜ� ɫɨɫɟɞɧɢɣ� ɡɚɪɨɞɵɲ� ɢɥɢ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥ��Ɍɨɥɳɢɧɚ�ɨɬɞɟɥɶɧɵɯ�ɫɥɨɟɜ ɞɨɫɬɢɝɚɟɬ�ɧɟɫɤɨɥɶɤɢɯ�ɞɟɫɹɬɤɨɜ�ɦɢɤɪɨɦɟɬɪɨɜ��ɗɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɪɢ� ɪɨɫɬɟ� ɧɟɤɨɬɨɪɵɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɪɟɚɥɢɡɭɸɬɫɹ� ɞɜɚ�
ɦɟɯɚɧɢɡɦɚ��ɧɨɪɦɚɥɶɧɵɣ�ɢ�ɩɨɫɥɨɣɧɵɣ��ɬɚɤ�ɤɚɤ�ɧɨɜɵɣ�ɡɚɪɨɞɵɲ�ɨɛɪɚɡɭɟɬɫɹ�ɛɵɫɬɪɟɟ��ɱɟɦ�ɫɥɨɣ�
ɞɨɫɬɢɝɚɟɬ�ɤɪɚɹ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�



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

���

ɚ ɛ ɜ

ɝ ɞ

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɭɡɨɪɨɜ�ɧɚ�ɛɚɡɢɫɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�:&�ɩɪɢ�ɪɚɡɧɨɦ�
ɭɜɟɥɢɱɟɧɢɢ

Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɭɡɨɪɵ�� ɫɮɨɪɦɢɪɨɜɚɜɲɢɟɫɹ� ɧɚ� ɝɪɚɧɹɯ� ɯɨɪɨɲɨ�
ɨɝɪɚɧɟɧɧɵɯ�ɤɪɭɩɧɵɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɩɪɨɫɬɨɣ�ɮɨɪɦɵ��ɋɬɪɨɟɧɢɟ�ɭɡɨɪɚ��ɫɮɨɪɦɢɪɨɜɚɜɲɟɝɨɫɹ�
ɧɚ�ɛɚɡɢɫɧɨɣ ɝɪɚɧɢ��ɯɨɪɨɲɨ�ɜɢɞɧɨ�ɧɚ�ɪɢɫ�����Ɉɧ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɧɚɫɥɨɟɧɧɵɟ�ɞɪɭɝ�ɧɚ�ɞɪɭɝɚ�
ɞɥɢɧɧɵɟ� ɫ� ɱɟɬɤɢɦɢ� ɤɪɚɹɦɢ� ɩɥɚɫɬɢɧɵ� ɬɨɥɳɢɧɨɣ� ɧɟɫɤɨɥɶɤɨ� ɦɢɤɪɨɦɟɬɪɨɜ� �ɪɢɫ�� �� ɛ±ɞ���
ɂɧɬɟɪɟɫɧɨ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ� ɢɡ� ɷɬɢɯ� ɩɥɚɫɬɢɧ� ɫ� ɡɚɨɫɬɪɟɧɧɵɦɢ� ɤɨɧɰɚɦɢ� �ɪɢɫ�� �� ɝ���
ɧɚɩɪɚɜɥɟɧɧɵɦɢ� ɨɬ� ɰɟɧɬɪɚ� ɝɪɚɧɢ� ɤ� ɜɟɪɲɢɧɚɦ� ɬɪɟɭɝɨɥɶɧɢɤɚ�� ȼ� ɡɚɡɨɪɚɯ� ɦɟɠɞɭ� ɩɥɚɫɬɢɧɚɦɢ��
ɬɨɥɳɢɧɚ�ɤɨɬɨɪɵɯ�ɩɪɢɦɟɪɧɨ�ɪɚɜɧɚ�ɬɨɥɳɢɧɟ�ɩɥɚɫɬɢɧ��ɪɚɫɩɨɥɨɠɟɧɵ�ɛɟɫɮɨɪɦɟɧɧɵɟ�ɫɤɨɩɥɟɧɢɹ�
ɨɱɟɧɶ�ɦɟɥɤɢɯ�ɱɚɫɬɢɰ��ɧɟɫɤɨɥɶɤɨ�ɞɟɫɹɬɤɨɜ�ɧɚɧɨɦɟɬɪɨɜ��

ɋɨɞɟɪɠɚɧɢɟ� ɯɢɦɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɜ�
ɩɥɚɫɬɢɧɚɯ� ɢ� ɛɟɫɮɨɪɦɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɹɯ�
ɩɪɢɜɟɞɟɧɨ� ɜ� ɬɚɛɥ�� �� ɞɥɹ� ɨɛɥɚɫɬɟɣ�� ɭɤɚɡɚɧɧɵɯ� ɧɚ�
ɪɢɫ�� ��� Ʉɚɤ� ɜɢɞɢɦ�� ɩɥɚɫɬɢɧɵ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ�
ɱɢɫɬɵɣ�:&� �ɨɛɥɚɫɬɶ�����ɋɥɨɣ�� ɫɮɨɪɦɢɪɨɜɚɜɲɢɣɫɹ�
ɧɚ� ɜɧɭɬɪɟɧɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɥɚɫɬɢɧ� �ɨɛɥɚɫɬɶ� ����
ɤɪɨɦɟ� :� ɫɨɞɟɪɠɢɬ� ɦɧɨɝɨ� ɭɝɥɟɪɨɞɚ� ɢ� ɤɢɫɥɨɪɨɞɚ��
Ȼɥɢɡɤɚ� ɩɨ� ɫɨɫɬɚɜɭ� ɨɛɥɚɫɬɢ� �� ɨɛɥɚɫɬɶ� ��� ɨɛɥɚɫɬɢ� ��
ɨɛɥɚɫɬɶ� ��� ȼ� ɨɛɥɚɫɬɹɯ� �� ɢ� �� ɨɛɧɚɪɭɠɟɧɨ� ɨɱɟɧɶ�
ɜɵɫɨɤɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɤɢɫɥɨɪɨɞɚ�� Ɉɛɥɚɫɬɶ� ��
ɡɚɧɢɦɚɟɬ�ɩɪɨɦɟɠɭɬɨɱɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�
ɨɛɥɚɫɬɹɦɢ���������ɢ����ɂɧɬɟɪɟɫɧɨ��ɱɬɨ�ɜ�ɨɛɥɚɫɬɹɯ�ɫ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɤɢɫɥɨɪɨɞɚ� ɢɡ� ɦɟɬɚɥɥɨɜ� ɫɨɞɟɪɠɢɬɫɹ�
ɬɨɥɶɤɨ� :�� Ʉɨɛɚɥɶɬ�� ɜ� ɪɚɫɩɥɚɜɟ� ɤɨɬɨɪɨɝɨ�
ɜɵɪɚɳɢɜɚɥɢ� ɢɫɫɥɟɞɭɟɦɵɟ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ�� ɧɟ�
ɨɛɧɚɪɭɠɟɧɵ�ɧɢ�ɜ�ɨɞɧɨɣ�ɨɛɥɚɫɬɢ�

Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɦɟɫɬ�ɨɩɪɟɞɟɥɟɧɢɹ�
ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɜ�ɫɬɪɭɤɬɭɪɧɵɯ�

ɷɥɟɦɟɧɬɚɯ�ɭɡɨɪɚ



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

���

Ɍɚɛɥɢɰɚ����ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɜ�ɨɛɥɚɫɬɹɯ��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ���
ɋɩɟɤɬɪ ɋɨɞɟɪɠɚɧɢɟ���

& 2 : ɋɭɦɦɚɪɧɨɟ
ɦɚɫ� ɚɬ� ɦɚɫ� ɚɬ� ɦɚɫ� ɚɬ�

� ���� ����� ± ± ����� ����� �����
� ���� ����� ����� ����� ����� ����� �����
� ���� ����� ���� ����� ����� ����� �����
� ���� ����� ���� ����� ����� ����� �����
� ���� ����� ����� ����� ����� ����� �����
� ���� ����� ����� ����� ����� ����� �����
� ���� ����� ����� ����� ����� ����� �����

Ɍɚɛɥɢɰɚ����ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɩɨɜɟɪɯɧɨɫɬɟɣ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ���
ɋɩɟɤɬɪ ɋɨɞɟɪɠɚɧɢɟ���

& 2 &ɨ : ɋɭɦɦɚɪɧɨɟ
� ���� ����� ���� ����� �����
� ���� ����� ± ����� �����
� ���� ± ± ����� �����
� ���� ���� ± ����� �����
� ���� ���� ± ����� �����
� ���� ���� ± ����� �����
� ���� ���� ± ����� �����
� ���� ���� ± ����� �����
� ���� ���� ± ����� �����

ɋɬɪɨɟɧɢɟ�ɢ�ɫɨɫɬɚɜ�ɛɨɤɨɜɨɣ ɝɪɚɧɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ��ɩɨɤɚɡɚɧɧɨɝɨ�ɧɚ�ɪɢɫ����ɚ��ɩɪɢɜɟɞɟɧɵ�
ɫɥɟɜɚ�ɧɚ�ɪɢɫ����ɚ��ɛ ɢ�ɜ�ɬɚɛɥ�����ɫɩɟɤɬɪɵ��������Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɞɚɧɧɵɯ�ɬɚɛɥ�����ɜ�ɨɛɥɚɫɬɹɯ���ɢ���
ɤɨɛɚɥɶɬ�ɧɟ�ɨɛɧɚɪɭɠɟɧ��ɚ�ɫɨɞɟɪɠɢɬɫɹ�ɬɨɥɶɤɨ�:��&�ɢ�Ɉ��ɩɪɢɱɟɦ�ɫɨɞɟɪɠɚɧɢɟ�ɋ�ɢ�Ɉ�ɜ�ɨɛɥɚɫɬɹɯ���
ɢ���ɞɨɜɨɥɶɧɨ�ɛɥɢɡɤɨɟ��Ɉɬɥɢɱɢɬɟɥɶɧɨɣ�ɱɟɪɬɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɷɬɨɣ� ɝɪɚɧɢ�ɹɜɥɹɟɬɫɹ�ɧɚɥɢɱɢɟ�ɧɚ�
ɧɟɣ� ɧɟɫɤɨɥɶɤɢɯ� ɬɢɩɨɜ� ɭɡɨɪɨɜ� �ɪɢɫ�� ���� ɥɚɛɢɪɢɧɬɧɵɣ� �ɜɧɢɡɭ� ɢ� ɫɥɟɜɚ��� ɩɨɥɨɫɱɚɬɵɣ� �ɫɩɪɚɜɚ�
ɜɜɟɪɯɭ��ɢ�ɩɥɚɫɬɢɧɱɚɬɵɣ��ɜ�ɰɟɧɬɪɟ�ɜɜɟɪɯɭ��

ɚ ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɫ�ɬɨɱɤɚɦɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɢɯ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ



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

���

ɚ ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɭɡɨɪɨɜ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɛɨɤɨɜɨɣ�ɝɪɚɧɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ

ɋɬɪɨɟɧɢɟ� ɨɬɞɟɥɶɧɵɯ� ɱɚɫɬɟɣ� ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɡɨɪɚ� ɩɨɤɚɡɚɧɨ� ɧɚ� ɪɢɫ�� �� ɚ�ɢ�� ɤɚɤ� ɜɢɞɢɦ�
ɱɚɫɬɢ�ɷɬɨɝɨ�ɭɡɨɪɚ�ɫɨɫɬɨɹɬ�ɢɡ�ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ��ɜɟɪɬɢɤɚɥɶɧɵɯ�ɢ�ɧɚɤɥɨɧɟɧɧɵɯ�ɩɥɚɫɬɢɧ�ɪɚɡɧɨɝɨ�
ɪɚɡɦɟɪɚ� ɢ� ɪɚɡɧɨɣ� ɤɪɢɜɢɡɧɵ�� Ɇɟɠɞɭ� ɩɥɚɫɬɢɧɚɦɢ� ɪɚɫɩɨɥɨɠɟɧɵ� ɬɚɤɢɟ� ɠɟ� ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ�
ɛɟɫɮɨɪɦɟɧɧɵɟ�ɜɤɥɸɱɟɧɢɹ��ɤɚɤ�ɧɚ�ɛɚɡɢɫɧɨɣ�ɝɪɚɧɢ��Ȼɨɥɶɲɢɧɫɬɜɨ�ɷɬɢɯ�ɜɤɥɸɱɟɧɢɣ�ɫɨɫɬɨɢɬ�ɢɡ�
ɫɮɟɪɨɩɨɞɨɛɧɵɯ� ɧɚɧɨɱɚɫɬɢɰ� ɪɚɡɦɟɪɨɦ� ��±��� ɧɦ� �ɪɢɫ�� �� ɢ�ɥ��� ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɫɪɟɞɢ�
ɫɮɟɪɨɩɨɞɨɛɧɵɯ� ɧɚɥɢɱɟɫɬɜɭɸɬ� ɩɥɚɫɬɢɧɱɚɬɵɟ� ɧɚɧɨɱɚɫɬɢɰɵ� ɫ� ɬɪɟɭɝɨɥɶɧɵɦɢ� ɢ� ɤɜɚɞɪɚɬɧɵɦɢ�
ɝɪɚɧɹɦɢ� �ɪɢɫ�� �� ɤ��� ɋɮɟɪɨɩɨɞɨɛɧɵɟ� ɱɚɫɬɢɰɵ�� ɜɟɪɨɹɬɧɨ�� ɹɜɥɹɸɬɫɹ� ɨɤɫɢɞɨɦ� ɜɨɥɶɮɪɚɦɚ��
ɩɥɚɫɬɢɧɱɚɬɵɟ� ± ɤɚɪɛɢɞɨɦ� :&�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɜ� ɬɨɱɤɚɯ�� ɨɯɜɚɬɵɜɚɸɳɢɯ� ɧɟɫɤɨɥɶɤɨ�
ɦɢɤɪɨɦɟɬɪɨɜ��ɮɢɤɫɢɪɭɟɬɫɹ�ɤɚɤ�ɤɢɫɥɨɪɨɞ��ɬɚɤ�ɢ�ɭɝɥɟɪɨɞ�

Ɉɬɥɢɱɢɬɟɥɶɧɵɟ�ɩɪɢɡɧɚɤɢ�ɩɨɥɨɫɱɚɬɨɝɨ ɭɡɨɪɚ�� ɫɬɪɨɱɟɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɩɥɚɫɬɢɧ�:&��ɜ�
ɧɟɫɤɨɥɶɤɨ� ɪɚɡ� ɛɨɥɶɲɟɟ� ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ� ɩɥɚɫɬɢɧɚɦɢ�� ɱɟɦ� ɜ� ɥɚɛɢɪɢɧɬɧɨɦ� ɭɡɨɪɟ�� ɢ� ɫɩɥɨɲɧɨɟ�
ɡɚɩɨɥɧɟɧɢɟ�ɤɚɪɛɢɞɨɦ�:&�ɦɟɠɫɬɪɨɱɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɢɦɟɸɳɟɝɨ�ɜɢɞ�ɞɥɢɧɧɵɯ�ɩɨɥɨɫ��ɪɢɫ�����

ȼ� ɨɛɥɚɫɬɢ� ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɭɡɨɪɚ� ɫɬɪɨɱɟɤ� ɱɚɫɬɢɰ�:&� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ� �ɫɦ�� ɪɢɫ�� �� ɛ���
ɉɨɜɟɪɯɧɨɫɬɶ� ɩɥɚɫɬɢɧ� ɜ� ɷɬɨɦ� ɭɡɨɪɟ� ɩɨɞɨɛɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɮɚɡɵ�� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɦɟɠɞɭ�
ɫɬɪɨɱɤɚɦɢ�ɜ�ɨɛɥɚɫɬɢ�ɩɨɥɨɫɱɚɬɨɝɨ ɭɡɨɪɚ�

Ɉɛɳɢɣ� ɜɢɞ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɝɪɚɧɟɣ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɫɩɪɚɜɚ� ɨɬ�
ɨɩɢɫɚɧɧɨɝɨ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ��ɫɦ��ɪɢɫ������ɩɨɞɨɛɟɧ�ɟɦɭ��ɧɚ�ɛɚɡɢɫɧɵɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ��ɨɛɥɚɫɬɢ����
������ɧɚɛɥɸɞɚɟɬɫɹ�ɩɥɚɫɬɢɧɱɚɬɵɣ�ɭɡɨɪ��ɪɚɡɜɢɜɚɸɳɢɣɫɹ�ɨɬ�ɰɟɧɬɪɚ�ɝɪɚɧɢ��ɧɚ�ɛɨɤɨɜɵɯ��ɨɛɥɚɫɬɢ
������± ɥɚɛɢɪɢɧɬɧɵɣ��ɩɨɥɨɫɱɚɬɵɣ�ɢ�ɩɥɚɫɬɢɧɱɚɬɵɣ��Ɍɨɥɶɤɨ�ɧɚ�ɧɟɛɨɥɶɲɨɦ�ɭɱɚɫɬɤɟ��ɨɛɥɚɫɬɶ����
ɜ� ɩɨɜɟɪɯɧɨɫɬɧɨɦ� ɫɥɨɟ� ɧɟ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɤɢɫɥɨɪɨɞɚ�� ȼɟɪɨɹɬɧɨ�� ɷɬɨɬ� ɭɱɚɫɬɨɤ� ɛɵɥ� ɡɚɤɪɵɬ�
ɪɚɫɩɨɥɨɠɟɧɧɵɦ� ɧɚɞ� ɧɢɦ� ɤɪɢɫɬɚɥɥɨɦ� ɨɬ� ɛɨɥɶɲɨɝɨ� ɨɛɴɟɦɚ� ɪɚɫɩɥɚɜɚ�� ɱɬɨ� ɩɪɟɩɹɬɫɬɜɨɜɚɥɨ�
ɨɛɪɚɡɨɜɚɧɢɸ�ɧɚ�ɧɟɦ�ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ�ɫɥɨɹ�

Ⱥɧɚɥɨɝɢɱɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨ� ɫɨɫɬɚɜɭ� ɢ� ɫɬɪɨɟɧɢɸ� ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ� ɫɥɨɹ�
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɩɨɥɭɱɢɥɢ�ɞɥɹ�ɝɪɭɩɩ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ��ɩɨɤɚɡɚɧɧɵɯ�ɪɢɫ����ɢ����ɢ�ɜ�ɬɚɛɥ�����
���ȼɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�ɧɚɛɥɸɞɚɥɢɫɶ�ɭɡɨɪɵ�ɢ�ɤɢɫɥɨɪɨɞ�



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

���

ɚ ɛ ɜ

ɝ ɞ ɟ

ɠ ɡ ɢ

ɤ
Ɋɢɫ�����ɋɬɪɨɟɧɢɟ�ɥɚɛɢɪɢɧɬɧɨɝɨ�ɭɡɨɪɚ�ɢ�ɛɟɫɮɨɪɦɟɧɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�ɛɨɤɨɜɨɣ�ɝɪɚɧɢ�

ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�:&��ɫɦ��ɪɢɫ�����ɩɪɢ�ɪɚɡɧɵɯ�ɭɜɟɥɢɱɟɧɢɹɯ



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

���

ɚ ɛ
Ɋɢɫ�����ɋɬɪɨɟɧɢɟ�ɩɨɥɨɫɱɚɬɨɝɨ�ɭɡɨɪɚ�ɧɚ�ɛɨɤɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ��ɩɨɤɚɡɚɧɧɨɝɨ�

ɧɚ�ɪɢɫ�����ɚ

ɚ ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�:&��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ����ɛ��ɫ�ɧɨɦɟɪɚɦɢ�ɫɩɟɤɬɪɨɜ�ɜ�
ɬɨɱɤɚɯ�ɨɩɪɟɞɟɥɟɧɢɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ��ɚ��ɢ�ɭɡɨɪɚ�ɧɚ�ɛɚɡɢɫɧɨɣ�ɝɪɚɧɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�ɫ�

ɬɨɱɤɚɦɢ���������

Ɍɚɛɥɢɰɚ����ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɩɨɜɟɪɯɧɨɫɬɟɣ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ����ɚ
ɋɩɟɤɬɪ ɋɨɞɟɪɠɚɧɢɟ��ɦɚɫ���

& 2 $O &D : ɋɭɦɚɪɧɨɟ
� ����� ���� ± ± ����� �����
� ���� ���� ± ± ����� �����
� ���� ���� ± ± ����� �����
� ���� ���� ± ± ����� �����
� ���� ���� ± ± ����� �����
� ���� ���� ± ± ����� �����
� ���� ����� ± ± ����� �����
� ���� ���� ± ± ����� �����
� ���� ���� ± ± ����� �����
�� ����� ����� ���� ���� ����� �����

ȼ� ɫɟɱɟɧɢɹɯ� ɤɪɭɩɧɵɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɹɜɥɟɧɢɣ�� ɤɨɬɨɪɵɟ� ɦɨɝɥɢ� ɛɵ� ɨɛɭɫɥɚɜɥɢɜɚɬɶɫɹ�
ɭɡɨɪɚɦɢ��ɜɢɞɢɦɵɦɢ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ��ɧɟ�ɨɛɧɚɪɭɠɟɧɨ�>�@��ȼɟɪɨɹɬɧɨ��ɭɡɨɪɵ�
ɢ� ɛɟɫɮɨɪɦɟɧɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫ� ɛɨɥɶɲɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� � ɤɢɫɥɨɪɨɞɚ� ɜ� ɧɢɯ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɩɪɨɰɟɫɫɚɦɢ�� ɩɪɨɢɫɯɨɞɹɳɢɦɢ� ɬɨɥɶɤɨ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɫɮɨɪɦɢɪɨɜɚɜɲɢɯɫɹ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�
ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɫɨɥɢɞɭɫ�� ɤɨɝɞɚ�ɪɚɫɩɚɞɚɟɬɫɹ� ɷɜɬɟɤɬɢɤɚ��ɢ�ɧɢɠɟ��ɤɨɝɞɚ�ɪɚɫɩɚɞɚɟɬɫɹ�ɬɜɟɪɞɵɣ�
ɪɚɫɬɜɨɪ�:� ɢ�&� ɜ�ɋɨ�� Ⱦɨɫɬɚɬɨɱɧɨ� ɛɨɥɶɲɨɣ� ɪɚɡɦɟɪ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɜ� ɞɚɧɧɵɯ�
ɭɫɥɨɜɢɹɯ�ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ�ɩɟɪɟɩɚɞ�ɬɟɦɩɟɪɚɬɭɪɵ��ɤɚɤ�ɩɨ�ɜɵɫɨɬɟ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ��ɬɚɤ�ɢ�ɩɨ�ɟɝɨ�
ɲɢɪɢɧɟ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɫɬɪɨɟɧɢɟ�ɭɡɨɪɨɜ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�ɬɚɤɠɟ�ɢɡɦɟɧɹɟɬɫɹ�ɤɚɤ�



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

���

ɩɨ� ɜɵɫɨɬɟ�� ɬɚɤ� ɢ� ɩɨ�ɲɢɪɢɧɟ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ��ȼ� ɩɨɥɶɡɭ� ɬɨɝɨ�� ɱɬɨ� ɷɜɬɟɤɬɢɤɚ� ɪɚɫɩɚɞɚɟɬɫɹ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɚ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɬɨ�� ɱɬɨ� ɜ� ɨɛɴɟɦɟ� ɨɫɬɵɜɲɟɝɨ� ɪɚɫɩɥɚɜɚ�� ɢɡ�
ɤɨɬɨɪɨɝɨ� ɛɵɥɢ� ɢɡɜɥɟɱɟɧɵ� ɢɫɫɥɟɞɭɟɦɵɟ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ�� ɜɤɥɸɱɟɧɢɣ� ɷɜɬɟɤɬɢɤɢ� ɧɟ�
ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ� >�@�� Ɉɱɟɧɶ� ɦɚɥɨ� ɬɚɤɠɟ� ɜɤɥɸɱɟɧɢɣ� ɜɬɨɪɢɱɧɨɝɨ� :&� ɢ� ɋ� ɜ� ɋɨ�� Ʉɚɤ�
ɭɩɨɦɢɧɚɥɨɫɶ�� ɤɨɛɚɥɶɬ� ɜ� ɛɟɫɮɨɪɦɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɹɯ� ɧɟ� ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ�� ɩɨɫɤɨɥɶɤɭ� ɨɧ�
ɭɞɚɥɢɥɫɹ�ɩɪɢ�ɤɢɩɹɱɟɧɢɢ�ɨɛɪɚɡɰɚ�ɜ�ɪɚɫɬɜɨɪɟ�������ɫɨɥɹɧɨɣ�ɤɢɫɥɨɬɵ�ɜ�ɇ�Ɉ�

Ɋɢɫ������Ɉɛɳɢɣ�ɜɢɞ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ����ɜ��ɫ�ɧɨɦɟɪɚɦɢ�ɫɩɟɤɬɪɨɜ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ

Ɍɚɛɥɢɰɚ��� ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɜ�ɬɨɱɤɚɯ��ɩɨɤɚɡɚɧɧɵɯ�ɧɚ�ɪɢɫ����

ɋɩɟɤɬɪ
ɋɨɞɟɪɠɚɧɢɟ���

& 2 $O :
ɋɭɦɚɪɧɨɟ

ɦɚɫ� ɚɬ� ɦɚɫ� ɚɬ� ɦɚɫ� ɚɬ� ɦɚɫ� ɚɬ�
� ���� ����� ���� ����� ± ± ����� ����� �����
� ���� ����� ���� ����� ± ± ����� ����� �����
� ����� ����� ����� ����� ���� ���� ����� ����� �����
� ���� ����� ����� ����� ���� ���� ����� ����� �����
� ���� ����� ���� ����� ± ± ����� ����� �����
� ���� ����� ���� ����� ± ± ����� ����� �����
� ���� ����� ���� ����� ± ± ����� ����� �����
� ���� ����� ����� ����� ± ± ����� ����� �����
� ���� ����� ���� ����� ± ± ����� ����� �����

ɉɪɢɫɭɬɫɬɜɢɟ� ɤɢɫɥɨɪɨɞɚ� ɜ� ɛɟɫɮɨɪɦɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɹɯ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɦɟɠɞɭ�
ɩɥɚɫɬɢɧɚɦɢ� � :&� �ɫɦ�� ɪɢɫ� �� ɢ� �� ɤ� ɥ��� ɜɟɪɨɹɬɧɨ�� ɨɛɭɫɥɨɜɥɟɧɨ� ɧɚɥɢɱɢɟɦ� ɪɚɫɬɜɨɪɟɧɧɨɝɨ�
ɤɢɫɥɨɪɨɞɚ� ɜ� ɪɚɫɩɥɚɜɟ� ɤɨɛɚɥɶɬɚ�� ɬɚɤ� ɤɚɤ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� �ɋ� ɜ� ɠɢɞɤɨɦ� ɤɨɛɚɥɶɬɟ�
ɫɨɞɟɪɠɚɧɢɟ�ɤɢɫɥɨɪɨɞɚ�ɫɨɫɬɚɜɥɹɟɬ������ɦɚɫ����>�@��ȼ�ɫɜɹɡɢ�ɫ�ɬɟɦ��ɱɬɨ�:&�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɢɱɟɝɨ�
ɧɟ� ɪɚɫɬɜɨɪɹɟɬ�� ɜ� ɨɛɴɟɦɟ� ɩɥɚɫɬɢɧ� :&� ɤɢɫɥɨɪɨɞ� ɧɟ� ɫɨɞɟɪɠɢɬɫɹ�� ɚ� ɧɚ� ɢɯ� ɩɨɜɟɪɯɧɨɫɬɢ� ɨɧ�
ɧɚɤɚɩɥɢɜɚɟɬɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɨɫɬɚ� ɩɥɚɫɬɢɧ� ɫɬɨɥɶɤɨ�� ɱɬɨ� ɩɪɢ� ɨɫɬɵɜɚɧɢɢ� ɪɚɫɩɥɚɜɚ� ɦɨɠɟɬ�
ɫɮɨɪɦɢɪɨɜɚɬɶɫɹ�ɨɤɫɢɞ�ɜɨɥɶɮɪɚɦɚ�

ȼɦɟɫɬɟ�ɫ�ɬɟɦ��ɦɨɠɧɨ�ɭɬɜɟɪɠɞɚɬɶ��ɱɬɨ�ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɟɟ�ɫɨɟɞɢɧɟɧɢɟ�ɨɛɪɚɡɨɜɚɥɨɫɶ�
ɦɟɠɞɭ� ɩɥɚɫɬɢɧɚɦɢ� :&� ɢ� ɧɚ� ɢɯ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɤɢɩɹɱɟɧɢɹ� ɜ� ɪɚɫɬɜɨɪɟ� ɫɨɥɹɧɨɣ�
ɤɢɫɥɨɬɵ�ɜ�ɇ�Ɉ��ɩɨɷɬɨɦɭ�ɦɟɯɚɧɢɡɦ�ɨɛɪɚɡɨɜɚɧɢɹ�ɭɡɨɪɨɜ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɢ�
ɦɟɯɚɧɢɡɦ�ɪɨɫɬɚ�ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ�ɬɪɟɛɭɟɬ�ɭɬɨɱɧɟɧɢɹ�

ɉɨɫɤɨɥɶɤɭ� ɭɡɨɪɵ� ɢɡ� :&� ɢ� ɛɟɫɮɨɪɦɟɧɧɵɟ� ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� ɮɨɪɦɢɪɭɸɬɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɚɫɩɚɞɚ� ɷɜɬɟɤɬɢɤɢ� ɢ� ɬɜɟɪɞɨɝɨ�
ɪɚɫɬɜɨɪɚ�:�ɢ�&�ɜ�ɋɨ��ɫɤɨɪɨɫɬɶ�ɨɯɥɚɠɞɟɧɢɹ�ɧɚɱɢɧɚɹ�ɫ�ɬɟɦɩɟɪɚɬɭɪɵ�������ɋ�ɞɨ�ɥɢɧɢɢ�ɫɨɥɢɞɭɫ�
ɢ�ɜɵɞɟɪɠɤɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ������ �ɋ�ɧɟ�ɞɨɥɠɧɵ�ɜɥɢɹɬɶ�ɧɚ�ɪɚɡɦɟɪɵ�ɤɪɢɫɬɚɥɥɨɜ��ɉɪɢ�ɷɬɨɦ�



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

���

ɝɥɚɜɧɨɟ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ� ɜɵɞɟɪɠɚɬɶ� ɤɪɢɫɬɚɥɥɵ� ɩɪɢ� ɷɬɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɞɥɹ�
ɩɨɥɧɨɝɨ�ɪɚɫɬɜɨɪɟɧɢɹ�ɢɫɯɨɞɧɵɯ�ɱɚɫɬɢɰ�:&�ɜ�ɪɚɫɩɥɚɜɟ��ɱɬɨɛɵ�ɨɧɢ�ɧɟ� ɫɥɭɠɢɥɢ�ɩɨɞɥɨɠɤɚɦɢ�
ɩɪɢ� ɜɵɞɟɥɟɧɢɢ�:&� ɢɡ� ɪɚɫɩɥɚɜɚ�� Ⱦɥɹ� ɬɨɝɨ�� ɱɬɨɛɵ� ɨɫɬɚɬɤɢ� ɱɚɫɬɢɰ� :&� ɫɥɭɠɢɥɢ� ɰɟɧɬɪɚɦɢ�
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ��ɜɵɞɟɪɠɤɢ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�������ɋ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦɢ��ȼ�
ɫɥɭɱɚɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ� ɜɵɞɟɪɠɤɢ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� �ɋ� ɪɚɡɦɟɪɵ� ɤɪɢɫɬɚɥɥɨɜ� ɛɭɞɭɬ�
ɢɡɦɟɧɹɬɶɫɹ� ɬɨɥɶɤɨ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɫɤɨɪɨɫɬɢ� ɨɯɥɚɠɞɟɧɢɹ� ɜ� ɞɜɭɯɮɚɡɧɨɣ� ɨɛɥɚɫɬɢ� :&�ɋɨ�
ɞɢɚɝɪɚɦɦɵ� ɫɨɫɬɨɹɧɢɹ��ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɬɟɦɩɟɪɚɬɭɪɧɵɣ�ɞɢɚɩɚɡɨɧ�ɞɥɹ� ɫɩɥɚɜɚ�ȼɄ���ɨɱɟɧɶ�
ɭɡɤɢɣ��ɭɩɪɚɜɥɹɬɶ�ɪɨɫɬɨɦ�ɤɪɢɫɬɚɥɥɨɜ�ɫɥɨɠɧɨ��ɬɚɤ�ɤɚɤ�ɩɪɢ�ɷɬɨɦ�ɫɤɨɪɨɫɬɶ�ɨɯɥɚɠɞɟɧɢɹ�ɫɥɟɞɭɟɬ�
ɢɡɦɟɧɹɬɶ�ɩɪɟɰɢɡɢɨɧɧɨ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɦɟɯɚɧɢɡɦɟ�ɪɨɫɬɚ�ɤɪɢɫɬɚɥɥɨɜ�:&�ɢɡ�
ɩɨɥɧɨɫɬɶɸ�ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɬɪɟɛɭɟɬ�ɞɚɥɶɧɟɣɲɟɝɨ�ɭɬɨɱɧɟɧɢɹ�

ȼɵɜɨɞɵ
ɇɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɪɭɩɧɵɯ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ� :&�� ɜɵɪɚɳɟɧɧɵɯ� ɢɡ� ɫɩɥɚɜɚ�

:& � �� ɦɚɫ�� ɋɨ�� ɮɨɪɦɢɪɭɸɬɫɹ� ɭɡɨɪɵ� ɢɡ� ɩɥɚɫɬɢɧ� :&� ɢ� ɛɟɫɮɨɪɦɟɧɧɵɟ�
ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɪɚɫɩɚɞɨɦ� ɷɜɬɟɤɬɢɤɢ� ɢ� ɧɚɥɢɱɢɟɦ� ɜ�
ɪɚɫɩɥɚɜɟ� ɪɚɫɬɜɨɪɟɧɧɨɝɨ� ɤɢɫɥɨɪɨɞɚ�� Ɇɟɯɚɧɢɡɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɨɞɨɛɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ�
ɫɥɨɟɜ�ɬɪɟɛɭɟɬ�ɭɬɨɱɧɟɧɢɹ�

ɉɨɤɚɡɚɧɨ ɪɟɡɭɥɶɬɚɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɫɬɚɧɭ ɩɨɜɟɪɯɧɟɜɢɯ ɲɚɪɿɜ ɜɟɥɢɤɢɯ ɦɿɤɪɨɤɪɢɫɬɚɥɿɜ
:&�� ɜɢɪɨɳɟɧɢɯ ɡ� ɪɨɡɩɥɚɜɭ :& � ��� ɦɚɫ�� �� ɋɨ�� ɉɨɤɚɡɚɧɨ�� ɳɨ� ɧɚ ɩɨɜɟɪɯɧɿ ɜɟɥɢɤɢɯ
ɦɿɤɪɨɤɪɢɫɬɚɥɿɜ :&� ɜɢɪɨɳɟɧɢɯ ɡ� ɰɶɨɝɨ� ɫɩɥɚɜɭ� ɮɨɪɦɭɸɬɶɫɹ ɜɿɡɟɪɭɧɤɢ ɡ� ɩɥɚɫɬɢɧ :& ɿ
ɛɟɡɮɨɪɦɧɿ ɤɢɫɧɟɜɨɜɦɿɫɧɿ ɭɬɜɨɪɟɧɧɹ�� ɡɭɦɨɜɥɟɧɿ ɪɨɡɩɚɞɨɦ ɟɜɬɟɤɬɢɤɢ ɿ� ɧɚɹɜɧɿɫɬɸ� ɜ ɪɨɡɩɥɚɜɿ
ɪɨɡɱɢɧɟɧɨɝɨ ɤɢɫɧɸ� Ɇɟɯɚɧɿɡɦ ɮɨɪɦɭɜɚɧɧɹ�ɩɨɞɿɛɧɢɯ�ɩɨɜɟɪɯɧɟɜɢɯ ɲɚɪɿɜ ɩɨɬɪɟɛɭɽ�ɭɬɨɱɧɟɧɧɹ�

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ� ɩɨɜɟɪɯɧɟɜɢɣ ɲɚɪ��ɦɿɤɪɨɤɪɢɫɬɚɥɢ��ɤɚɪɛɿɞ ɜɨɥɶɮɪɚɦɭ�

,W� LV� VKRZQ� WKH UHVXOWV�RI� WKH�VWXG\ RI� VXUIDFH OD\HUV�RI� ODUJH PLFURFU\VWDOV�RI :&� JURZQ�
IURP�:&�� �����E\�ZHLJKW��&R�PHOW�� ,W� LV�VKRZQ WKDW�RQ�WKH�VXUIDFH�RI ODUJH PLFURFU\VWDOV :&�
JURZQ� IURP :&� � ��� &R� DOOR\� SDWWHUQV IURP :& SODWHV DQG VKDSHOHVV� R[\JHQ FRQWDLQLQJ�
IRUPDWLRQV IRUP�GXH� WR GLVLQWHJUDWLRQ RI� WKH�HXWHFWLF DQG� WKH�SUHVHQFH RI�GLVVROYHG�R[\JHQ LQ� WKH�
PHOW��7KH�PHFKDQLVP�RI�IRUPDWLRQ RI�VXFK VXUIDFH�OD\HUV UHTXLUHV�FODULILFDWLRQ�

.H\�ZRUGV��6XUIDFH�OD\HU� PLFURFU\VWDOV� WXQJVWHQ�FDUELGH�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼɨɧɞɚɪɟɧɤɨ� ȼ�ɉ��� Ɇɚɬɜɟɣɱɭɤ� Ⱥ�Ⱥ��� ɋɨɥɨɞɨɜɚ� Ʌ�Ɇ�� Ʉɪɭɩɧɵɟ� ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ� :&��

ɜɵɪɚɳɟɧɧɵɟ�ɢɡ�ɪɚɫɩɥɚɜɚ�:&������ɦɚɫ����ɋɨ����ɋɜɟɪɯɬɜɟɪɞɵɟ�ɦɚɬɟɪɢɚɥɵ������
�� Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ�� Ɏɢɡɢɱɟɫɤɚɹ� ɷɧɰɢɤɥɨɩɟɞɢɹ�� ɜ� � ɬ�� ± Ɇ��� ɋɨɜ�� ɷɧɰɢɤɥ��� ������ ±Ɍ� ��� ±

ɋ� ���±����
�� ɋɨɜɪɟɦɟɧɧɚɹ�ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɹ��ɜ�� ɬ��± Ɇ���ɇɚɭɤɚ��������± Ɍ� ���± ����ɫ�
�� Ɍɪɟɬɶɹɤɨɜ�ȼ�ɂ��Ɉɫɧɨɜɵ�ɦɟɬɚɥɥɨɜɟɞɟɧɢɹ�ɢ�ɬɟɯɧɨɥɨɝɢɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɩɟɱɟɧɧɵɯ�ɬɜɟɪɞɵɯ�

ɫɩɥɚɜɨɜ�± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɹ��������± ����ɫ�
�� ([QHU� +�(�� 3K\VLFDO� DQG� FKHPLFDO� QDWXUH� RI� FHPHQWHG� FDUELGHV� �UHYLHZ�� ��� ɋɨɜɪɟɦɟɧɧɵɟ�

ɫɩɟɱɟɧɧɵɟ� ɬɜɟɪɞɵɟ� ɫɩɥɚɜɵ�� ɫɛ�� ɧɚɭɱ�� ɬɪɭɞɨɜ� �ɩɨɞ� ɨɛɳ�� ɪɟɞ��ɇ�ȼ��ɇɨɜɢɤɨɜɚ�� ± .��ɂɋɆ�
ɢɦ� ȼ�Ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��������± ɋ�����±����

�� ɏɚɧɫɟɧ�Ɇ���Ⱥɧɞɟɪɤɨ�Ʉ��ɋɬɪɭɤɬɭɪɚ�ɞɜɨɣɧɵɯ�ɫɩɥɚɜɨɜ�± Ɇ���Ɇɟɬɚɥɥɭɪɝɢɡɞɚɬ��������± ɬ� ���±
�����ɫ�

ɉɨɫɬɭɩɢɥɚ���������


