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ɈɉɊȿȾȿɅȿɇɂȿ�ȽɊȺɇɂɑɇɕɏ�ɍɋɅɈȼɂɃ�ɉɈɌȿɊɂ�
ɄɍɊɋɈȼɈɃ�ɍɋɌɈɃɑɂȼɈɋɌɂ�ȺȼɌɈȽɊȿɃȾȿɊȺ
Ʉ�ɬ�ɧ�� ȼ�Ⱥ�� ɒɟɜɱɟɧɤɨ�� Ⱥ�Ɇ�� ɑɚɩɥɵɝɢɧɚ�� ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɚɜɬɨɦɨɛɢɥɶɧɨ�ɞɨɪɨɠɧɵɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��

ɉɪɨɰɟɫɫ� ɪɚɡɪɚɛɨɬɤɢ� ɪɚɛɨɱɟɣ� ɫɪɟɞɵ� ɡɟɦɥɟɪɨɣɧɨ�
ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɦɚɲɢɧɚɦɢ� �ɁɌɆ�� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɞɟɣɫɬɜɢɟɦ� ɧɚ� ɪɚɛɨɱɟɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɩɟɪɟɦɟɧɧɵɯ� ɜɨ�
ɜɪɟɦɟɧɢ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ�� ȼ� ɫɢɬɭɚɰɢɹɯ� ɛɥɨɤɢɪɨɜɚɧɢɹ�
ɪɚɛɨɱɢɯ� ɨɪɝɚɧɨɜ�� ɤɨɬɨɪɵɟ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ�
ɢɧɬɟɧɫɢɜɧɵɦ� ɬɨɪɦɨɠɟɧɢɟɦ� ɦɚɲɢɧɵ�� ɧɚɝɪɭɡɤɢ� ɧɚ�
ɪɚɛɨɱɟɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɧɨɫɹɬ�ɭɞɚɪɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɦɨɝɭɬ
ɡɧɚɱɢɬɟɥɶɧɨ� ɩɪɟɜɵɫɢɬɶ� ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� ɨɛɵɱɧɵɯ�
ɧɚɝɪɭɡɨɤ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɞɢɧɚɦɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ�
ɞɜɢɠɟɧɢɹ� ɁɌɆ� ɩɨɡɜɨɥɹɟɬ� ɭɱɟɫɬɶ� ɜɨɡɞɟɣɫɬɜɢɟ�
ɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɝɪɭɡɨɤ� ɧɚ� ɮɨɪɦɭ� ɬɪɚɟɤɬɨɪɢɢ� ɟɟ�
ɞɜɢɠɟɧɢɹ�ɢ�ɜɵɪɚɛɨɬɚɬɶ�ɦɟɬɨɞɵ�ɨɰɟɧɤɢ�ɩɨɤɚɡɚɬɟɥɟɣ�ɟɟ�
ɤɭɪɫɨɜɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ��

ɉɪɨɰɟɫ�ɪɨɡɪɨɛɤɢ�ɪɨɛɨɱɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ�ɡɟɦɥɟɪɢɣɧɨ�
ɬɪɚɧɫɩɨɪɬɧɢɦɢ� ɦɚɲɢɧɚɦɢ� �ɁɌɆ�� ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ�
ɞɿɽɸ� ɧɚ� ɪɨɛɨɱɟ� ɨɛɥɚɞɧɚɧɧɹ� ɡɦɿɧɧɢɯ� ɜ� ɱɚɫɿ� ɨɩɨɪɿɜ�� ɍ�
ɫɢɬɭɚɰɿɹɯ� ɛɥɨɤɭɜɚɧɧɹ� ɪɨɛɨɱɢɯ� ɨɪɝɚɧɿɜ�� ɹɤɿ�
ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ� ɿɧɬɟɧɫɢɜɧɢɦ� ɝɚɥɶɦɭɜɚɧɧɹɦ� ɦɚɲɢɧɢ��
ɧɚɜɚɧɬɚɠɟɧɧɹ� ɧɚ� ɪɨɛɨɱɟ� ɨɛɥɚɞɧɚɧɧɹ� ɧɨɫɹɬɶ� ɭɞɚɪɧɢɣ�
ɯɚɪɚɤɬɟɪ� ɿ�ɦɨɠɭɬɶ�ɡɧɚɱɧɨ�ɩɟɪɟɜɢɳɢɬɢ�ɫɟɪɟɞɧɿɣ�ɪɿɜɟɧɶ
ɡɜɢɱɚɣɧɢɯ� ɧɚɜɚɧɬɚɠɟɧɶ� Ɋɨɡɪɨɛɥɟɧɚ� ɞɢɧɚɦɿɱɧɚ� ɦɨɞɟɥɶ�
ɪɭɯɭ� ɁɌɆ� ɞɨɡɜɨɥɹɽ� ɜɪɚɯɭɜɚɬɢ� ɜɩɥɢɜ� ɞɢɧɚɦɿɱɧɢɯ�
ɧɚɜɚɧɬɚɠɟɧɶ�ɧɚ�ɮɨɪɦɭ�ɬɪɚɽɤɬɨɪɿʀ� ʀʀ�ɪɭɯɭ� ɿ� ɪɨɡɪɨɛɢɬɢ
ɦɟɬɨɞɢ�ɨɰɿɧɤɢ�ɩɨɤɚɡɧɢɤɿɜ�ʀʀ�ɤɭɪɫɨɜɨʀ�ɫɬɿɣɤɨɫɬɿ��
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Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɁɌɆ�� ɚɜɬɨɝɪɟɣɞɟɪ�� ɩɨɤɚɡɚɬɟɥɢ�
ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�� ɞɢɧɚɦɢɱɟɫɤɨɟ� ɧɚɝɪɭɠɟɧɢɟ��
ɬɪɚɟɤɬɨɪɢɹ�ɞɜɢɠɟɧɢɹ

ȼɜɟɞɟɧɢɟ�
Ⱦɥɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ�� ɜɵɩɨɥɧɹɟɦɵɯ�

ɚɜɬɨɝɪɟɣɞɟɪɨɦ�� ɯɚɪɚɤɬɟɪɧɵɦ� ɹɜɥɹɟɬɫɹ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɫɥɨɠɧɨɝɨ� ɮɨɧɚ� ɜɧɟɲɧɢɯ� ɧɚɝɪɭɡɨɤ�� ɞɟɣɫɬɜɭɸɳɢɯ� ɧɚ�
ɦɚɲɢɧɭ�� Ɉɛɴɹɫɧɹɟɬɫɹ� ɷɬɨɬ� ɮɚɤɬ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɨɫɧɨɜɧɨɝɨ� ɪɚɛɨɱɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢ�

ɪɚɡɧɨɨɛɪɚɡɢɟɦ� ɫɩɨɫɨɛɨɜ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚɰɢɣ��
ɫɜɹɡɚɧɧɵɯ� ɫ� ɤɨɩɚɧɢɟɦ� ɢ� ɩɟɪɟɦɟɳɟɧɢɟɦ� ɝɪɭɧɬɨɜ� ɢ�
ɫɬɪɨɢɬɟɥɶɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��ɑɚɳɟ�ɜɫɟɝɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɚɛɨɬɵ�
ɨɫɧɨɜɧɨɣ� ɨɬɜɚɥ� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɫ� ɭɝɥɨɦ� ɡɚɯɜɚɬɚ�
ɨɬɥɢɱɧɵɦ�ɨɬ���Û��ɉɪɢ�ɷɬɨɦ�ɧɟɪɟɞɤɨ�ɤɨɩɚɧɢɟ�ɜɵɩɨɥɧɹɟɬɫɹ�
ɭɝɥɨɦ� ɨɬɜɚɥɚ�� ɱɬɨ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɟɝɨ� ɩɟɪɟɤɨɫɨɦ� ɜ�
ɜɟɪɬɢɤɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɷɬɨɝɨ� ɤɨɨɪɞɢɧɚɬɚ�
ɩɪɢɥɨɠɟɧɢɹ� ɝɥɚɜɧɨɝɨ� ɜɟɤɬɨɪɚ� ɜɧɟɲɧɢɯ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ�
ɦɨɠɟɬ� ɫɦɟɳɚɬɶɫɹ� ɜɞɨɥɶ� ɨɬɜɚɥɚ�� ɚ� ɫɚɦ� ɜɟɤɬɨɪ�
ɪɚɫɩɨɥɚɝɚɬɶɫɹ� ɩɨɞ� ɭɝɥɨɦ� ɤ� ɧɚɩɪɚɜɥɟɧɢɸ� ɞɜɢɠɟɧɢɹ�
ɚɜɬɨɝɪɟɣɞɟɪɚ�� ɉɨɞɨɛɧɨɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɨɹɜɥɟɧɢɸ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɛɨɤɨɜɵɯ� ɭɫɢɥɢɣ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ�
ɨɬɤɥɨɧɢɬɶ� ɪɟɚɥɶɧɭɸ� ɬɪɚɟɤɬɨɪɢɸ� ɞɜɢɠɟɧɢɹ� ɚɜɬɨɝɪɟɣɞɟɪɚ
ɨɬ� ɩɥɚɧɢɪɭɟɦɨɣ� >�����@�� ɇɚɪɭɲɟɧɢɟ� ɤɭɪɫɨɜɨɣ�
ɭɫɬɨɣɱɢɜɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɦɚɲɢɧɵ� ɜɵɡɵɜɚɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɩɨɥɧɹɬɶ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɩɪɨɯɨɞɵ��ɱɬɨ
ɫɧɢɠɚɟɬ� ɟɝɨ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɢ� ɭɜɟɥɢɱɢɜɚɟɬ�
ɫɟɛɟɫɬɨɢɦɨɫɬɶ� ɜɵɩɨɥɧɹɟɦɵɯ� ɪɚɛɨɬ�� Ⱥɧɚɥɢɡ� ɩɚɪɚɦɟɬɪɨɜ�
ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɩɨɡɜɨɥɢɬ� ɨɰɟɧɢɬɶ� ɜɟɪɨɹɬɧɨɫɬɶ�
ɭɯɨɞɚ�ɚɜɬɨɝɪɟɣɞɟɪɚ�ɫ�ɩɥɚɧɢɪɭɟɦɨɣ�ɬɪɚɟɤɬɨɪɢɢ�ɞɜɢɠɟɧɢɹ�
ɢ�ɪɚɡɪɚɛɨɬɚɬɶ�ɦɟɪɨɩɪɢɹɬɢɹ��ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ�ɩɨɞɨɛɧɨɟ
ɹɜɥɟɧɢɟ��

Ⱥɧɚɥɢɡ�ɩɨɫɥɟɞɧɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɢ�ɩɭɛɥɢɤɚɰɢɣ�
Ʉ�ɱɢɫɥɭ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ�ɡɚɧɢɦɚɸɳɢɯɫɹ�ɩɪɨɛɥɟɦɨɣ�

ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɢ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ�
ɉɨɞɪɢɝɚɥɨ�Ɇ�Ⱥ��ɉɟɜɡɧɟɪɚ�ə�Ɇ�Ɏɚɪɨɛɢɧɚ�ə�ȿ���Ʌɢɬɜɢɧɨɜɚ�
Ⱥ�ɋ��� Ʉɧɨɪɨɡɚ� ȼ�ɂ��� ɋɟɜɪɨɜɚ� Ʉ�ɉ��� Ⱥɥɟɤɫɟɟɜɭ� Ɍ�Ⱥ���
Ⱥɪɬɟɦɶɟɜɚ� Ʉ�Ⱥ�� Ȼɪɨɦɛɟɪɝɚ� Ⱥ�Ⱥ� �� Ɇɚɥɢɧɨɜɫɤɨɝɨ� ȿ�ɘ���
Ʉɨɜɚɥɹ�Ⱥ�Ȼ���Ⱦɨɧɰɨɜɚ�ɂ�ȿ���Ȼɭɥɝɚɤɨɜɚ�ȼ�Ɇ���ɍɫɟɧɤɨ�Ɇ�ȼ���
ɉɪɢɲɥɹɤɚ� ȼ�Ɇ��� ɐɵɝɚɧɤɨɜɚ� Ɍ�ȼ��� Ⱥɪɬɟɦɨɜɚ� ɇ�ɉ���
Ƚɭɫɶɤɨɜɚ�ȼ�ȼ���Ʉɫɟɧɟɜɢɱɚ�ɂ�ɉ���ɉɟɬɪɨɜɚ�Ⱥ�ȼ��ɢ�ɞɪ��

ɉɨɬɟɪɸ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɵɯ�
ɦɚɲɢɧ� ɯɚɪɚɤɬɟɪɢɡɭɸɬ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɭɫɬɨɣɱɢɜɨɫɬɢ�
ɚɜɬɨɦɨɛɢɥɹ� >�@�� ɤɨɬɨɪɵɣ� ɪɚɜɟɧ� ɨɬɧɨɲɟɧɢɸ�
ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɝɨ� ɦɨɦɟɧɬɚ� Ɇɫɬɚɛ� ɤ� ɜɨɡɦɭɳɚɸɳɟɦɭ�
ɡɚɧɨɫ�ɦɨɦɟɧɬɭ�Ɇɜɨɡɦ������

Ɉɰɟɧɨɱɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɭɫɬɨɣɱɢɜɨɫɬɢ�ɹɜɥɹɸɬɫɹ�ɥɢɧɟɣɧɵɟ�ɢɥɢ�ɭɝɥɨɜɵɟ�ɜɟɥɢɱɢɧɵ
ɭɫɤɨɪɟɧɢɹ�� ɫɤɨɪɨɫɬɢ� ɢɥɢ� ɩɟɪɟɦɟɳɟɧɢɹ�� ɤɨɬɨɪɵɟ�� ɜ� ɫɜɨɸ�
ɨɱɟɪɟɞɶ��ɡɚɜɢɫɹɬ�ɨɬ�ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɚɲɢɧɵ��
ɟɟ�ɦɚɫɫɵ�ɢ�ɪɟɚɤɰɢɣ�ɫɨ�ɫɬɨɪɨɧɵ�ɞɨɪɨɝɢ�
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Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����
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ɇɚɢɛɨɥɟɟ� ɛɥɢɡɤɨɣ� ɤ� ɩɪɨɛɥɟɦɚɬɢɤɟ� ɨɰɟɧɤɢ� ɢ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɁɌɆ� ɹɜɥɹɟɬɫɹ�
ɪɚɛɨɬɚ�� ɩɨɫɜɹɳɟɧɧɚɹ� ɨɛɟɫɩɟɱɟɧɢɸ� ɤɭɪɫɨɜɨɣ�
ɭɫɬɨɣɱɢɜɨɫɬɢ� ɭɧɢɜɟɪɫɚɥɶɧɵɯ� ɡɟɦɥɟɪɨɣɧɵɯ� ɦɚɲɢɧ� >�@��
Ⱥɜɬɨɪ� ɩɪɟɞɥɚɝɚɟɬ� ɨɰɟɧɢɜɚɬɶ� ɩɨɤɚɡɚɬɟɥɶ� ɤɭɪɫɨɜɨɣ�
ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɪɢ�ɩɨɦɨɳɢ�ɤɨɷɮɮɢɰɢɟɧɬɚ��
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ɝɞɟ�� V0 �±�ɭɞɟɪɠɢɜɚɸɳɢɣ�ɦɨɦɟɧɬ��

G0 �±�ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ�ɦɨɦɟɧɬ��

Ⱥɪɬɟɦɨɜ� ɇ�ɉ�� ɢɫɫɥɟɞɨɜɚɥ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɭɸ�
ɦɚɲɢɧɭ� ɲɚɪɧɢɪɧɨ�ɫɨɱɥɟɧɺɧɧɭɸ� ɫ� ɪɚɛɨɱɢɦ�
ɨɛɨɪɭɞɨɜɚɧɢɟɦ�� ȼ� ɟɝɨ� ɧɚɭɱɧɨɣ� ɪɚɛɨɬɟ� ɭɱɢɬɵɜɚɥɢɫɶ�
ɪɚɡɜɨɪɚɱɢɜɚɸɳɢɟ� ɫɢɥɵ�� ɞɟɣɫɬɜɭɸɳɢɟ� ɧɚ� ɨɛɨɪɭɞɨɜɚɧɢɟ��
Ʉɨɷɮɮɢɰɢɟɧɬ� ɭɩɪɚɜɥɹɟɦɨɫɬɢ� ɩɪɹɦɨ� ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ�
ɭɩɪɚɜɥɹɸɳɟɦɭ� ɭɫɢɥɢɸ� ɢ� ɫɭɦɦɟ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɫ�
ɭɱɟɬɨɦ� ɛɨɤɨɜɵɯ� ɭɫɢɥɢɣ� ɞɟɣɫɬɜɭɸɳɢɯ� ɧɚ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ�ɚɝɪɟɝɚɬ�>�@�
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ɝɞɟ� ɤɊ �±�ɭɩɪɚɜɥɹɸɳɟɟ�ɭɫɢɥɢɟ��

ɫɊ¦ �±�ɫɭɦɦɚ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ� ɜɵɲɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɩɨɡɜɨɥɹɸɬ� ɧɚ�
ɷɬɚɩɟ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ�
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ� ɦɚɲɢɧ� ɨɰɟɧɢɬɶ� ɩɚɪɚɦɟɬɪɵ� ɢɯ�
ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�� ɉɪɟɞɥɨɠɟɧɧɵɟ� ɩɨɞɯɨɞɵ� ɦɨɝɭɬ�
ɛɵɬɶ� ɩɪɢɦɟɧɟɧɵ� ɞɥɹ� ɁɌɆ�� ɨɞɧɚɤɨ� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ�
ɭɞɟɪɠɢɜɚɸɳɢɯ� ɢ� ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ� ɭɫɢɥɢɣ�
ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɧɚɝɪɭɠɟɧɧɨɫɬɢ�ɚɜɬɨɝɪɟɣɞɟɪɨɜ��

Ⱥɤɬɭɚɥɶɧɨɫɬɶ�
Ɉɛɟɫɩɟɱɟɧɢɟ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�

ɚɜɬɨɝɪɟɣɞɟɪɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɜɵɩɨɥɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ
ɨɩɟɪɚɰɢɣ� ɩɨɡɜɨɥɹɟɬ� ɩɨɜɵɫɢɬɶ� ɢɯ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɢ
ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫɧɢɡɢɬɶ�ɫɟɛɟɫɬɨɢɦɨɫɬɶ��

ɐɟɥɶ�ɢ�ɡɚɞɚɱɢ�ɪɚɛɨɬɵ�
ɐɟɥɶ� ɪɚɛɨɬɵ� ±� ɪɚɡɪɚɛɨɬɚɬɶ� ɤɪɢɬɟɪɢɢ� ɨɰɟɧɤɢ

ɩɨɤɚɡɚɬɟɥɟɣ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɚɜɬɨɝɪɟɣɞɟɪɚ��
ɩɨɡɜɨɥɹɸɳɢɟ� ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɧɚ� ɷɬɚɩɟ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ
ɜɨɡɦɨɠɧɨɫɬɶ� ɭɯɨɞɚ� ɦɚɲɢɧɵ� ɫ� ɩɥɚɧɢɪɭɟɦɨɣ� ɬɪɚɟɤɬɨɪɢɢ�
ɞɜɢɠɟɧɢɹ��

ȼ�ɪɚɛɨɬɟ�ɪɟɲɚɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ�ɡɚɞɚɱɢ��
��ɪɚɡɪɚɛɨɬɤɚ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɚɜɬɨɝɪɟɣɞɟɪɚ��
��ɨɛɨɫɧɨɜɚɧɢɟ� ɢ� ɪɚɡɪɚɛɨɬɤɚ� ɤɪɢɬɟɪɢɟɜ� ɨɰɟɧɤɢ�

ɩɚɪɚɦɟɬɪɨɜ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɜ�
ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ��

Ɉɫɧɨɜɧɚɹ�ɱɚɫɬɶ��ɪɟɲɟɧɢɟ�ɩɪɨɛɥɟɦɵ�
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɪɨɜɟɞɟɧɧɵɟ� ɜ�

ɭɫɥɨɜɢɹɯ� ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ� ɩɨɥɢɝɨɧɚ� ɏɇȺȾɍ� ɧɚ�

ɚɜɬɨɝɪɟɣɞɟɪɟ� ȾɁɤ������ ɩɨɡɜɨɥɢɥɢ� ɜɵɹɫɧɢɬɶ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɩɨɬɟɪɢ�ɤɭɪɫɨɜɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɦɚɲɢɧɨɣ
ɜ� ɩɪɨɰɟɫɫɟ� ɤɨɩɚɧɢɹ� ɝɪɭɧɬɚ�� ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɚɜɬɨɪɫɤɨɣ�
ɦɟɬɨɞɢɤɨɣ� >�@� ɜ� ɩɪɨɰɟɫɫɟ� ɩɪɨɜɟɞɟɧɢɹ� ɨɩɵɬɨɜ�
ɜɵɩɨɥɧɹɥɨɫɶ�ɩɨɫɬɪɨɟɧɢɟ�ɪɟɚɥɶɧɵɯ�ɬɪɚɟɤɬɨɪɢɣ�ɞɜɢɠɟɧɢɹ
ɚɜɬɨɝɪɟɣɞɟɪɚ�� ɉɪɢ� ɷɬɨɦ� ɜɚɪɶɢɪɨɜɚɥɢɫɶ�� ɭɝɥɵ� ɡɚɯɜɚɬɚ� ɢ�
ɩɟɪɟɤɨɫɚ�ɨɫɧɨɜɧɨɝɨ�ɨɬɜɚɥɚ��ɧɚɱɚɥɶɧɚɹ�ɫɤɨɪɨɫɬɶ�ɦɚɲɢɧɵ��
ɭɝɨɥ� ɩɨɜɨɪɨɬɚ� ɩɟɪɟɞɧɢɯ� ɤɨɥɟɫ�� ɜɵɧɨɫ� ɨɬɜɚɥɚ� ɜ� ɫɬɨɪɨɧɭ��
Ɉɫɨɛɟɧɧɨɫɬɶ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɪɚɟɤɬɨɪɢɢ� ɞɜɢɠɟɧɢɹ�
ɚɜɬɨɝɪɟɣɞɟɪɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ�� ɱɬɨ� ɨɧɚ� ɫɨɫɬɨɢɬ� ɢɡ�
ɥɢɧɟɣɧɵɯ�ɭɱɚɫɬɤɨɜ��ɪɚɡɜɟɪɧɭɬɵɯ�ɩɨɞ�ɭɝɥɨɦ�ɞɪɭɝ�ɤ�ɞɪɭɝɭ�
�ɪɢɫ������

Ɋɢɫ�����Ɍɢɩɨɜɚɹ�ɮɨɪɦɚ�ɬɪɚɟɤɬɨɪɢɢ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɝɪɟɣɞɟɪɚ��
ɩɨɥɭɱɟɧɧɚɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�

ɋ� ɮɢɡɢɱɟɫɤɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ�� ɩɪɨɰɟɫɫ� ɞɜɢɠɟɧɢɹ�
ɚɜɬɨɝɪɟɣɞɟɪɚ� ɩɪɨɢɫɯɨɞɢɬ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɇɚ�
ɭɱɚɫɬɤɟ� ɬɪɚɟɤɬɨɪɢɢ� Ⱥȼ� ɜɵɩɨɥɧɹɟɬɫɹ� ɪɟɡɚɧɢɟ� ɝɪɭɧɬɚ� ɢ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɢɡ� ɧɟɝɨ� ɩɪɢɡɦɵ� ɩɟɪɟɞ� ɨɬɜɚɥɨɦ�� ɗɬɨ�
ɩɪɢɜɨɞɢɬ� ɤ� ɪɨɫɬɭ� ɡɧɚɱɟɧɢɣ� ɝɥɚɜɧɨɝɨ� ɜɟɤɬɨɪɚ� ɜɧɟɲɧɢɯ�

ɫɨɩɪɨɬɢɜɥɟɧɢɣ� :¦ �� ȼ� ɬɨɱɤɟ� ȼ� ɦɚɲɢɧɚ�

ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ� ɜɨɤɪɭɝ�
ɬɨɱɤɢ� ɫɬɨɩɨɪɟɧɢɹ� ɨɬɜɚɥɚ�� ɤɨɬɨɪɚɹ� ɫɨɜɩɚɞɚɟɬ� ɫ�
ɤɨɨɪɞɢɧɚɬɨɣ� ɩɪɢɥɨɠɟɧɢɹ� ɝɥɚɜɧɨɝɨ� ɜɟɤɬɨɪɚ� ɜɧɟɲɧɢɯ�

ɫɨɩɪɨɬɢɜɥɟɧɢɣ� :¦ ��ȼ�ɩɪɨɰɟɫɫɟ�ɩɨɜɨɪɨɬɚ�ɚɜɬɨɝɪɟɣɞɟɪɚ�

ɨɛɴɟɦ� ɩɪɢɡɦɵ� ɝɪɭɧɬɚ� ɭɦɟɧɶɲɚɟɬɫɹ�� ɚ� ɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɢ�

ɭɦɟɧɶɲɚɟɬɫɹ�ɡɧɚɱɟɧɢɟ� :¦ ��

ɉɨɜɨɪɨɬ�ɦɚɲɢɧɵ�ɩɪɨɢɫɯɨɞɢɬ�ɡɚ�ɫɱɟɬ�ɩɨɩɟɪɟɱɧɨɝɨ�
ɫɤɨɥɶɠɟɧɢɹ�ɤɨɥɟɫ��ɩɪɢ�ɷɬɨɦ�ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ�ɩɪɚɤɬɢɱɟɫɤɢ�
����� ɛɭɤɫɨɜɚɧɢɟ� ɜɟɞɭɳɢɯ� ɤɨɥɟɫ�� ɉɨɫɥɟ� ɩɨɜɨɪɨɬɚ� ɨɩɹɬɶ
ɩɪɨɢɫɯɨɞɢɬ� ɩɟɪɟɦɟɳɟɧɢɟ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɩɨ�
ɩɪɹɦɨɥɢɧɟɣɧɨɣ� ɬɪɚɟɤɬɨɪɢɢ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɞɚɧɧɵɣ�
ɩɪɨɰɟɫɫ�ɦɨɠɟɬ�ɩɨɜɬɨɪɹɬɶɫɹ�>�@��

Ⱦɥɹ�ɤɨɪɪɟɤɬɧɨɝɨ�ɨɩɢɫɚɧɢɹ�ɞɜɢɠɟɧɢɹ�ɚɜɬɨɝɪɟɣɞɟɪɚ�
ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ� ɟɝɨ� ɞɢɧɚɦɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ��
Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɦɨɞɟɥɢ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɞɜɢɠɟɧɢɟ�
ɦɚɲɢɧɵ� ɨɩɢɫɵɜɚɟɬɫɹ� ɞɜɭɦɹ� ɪɚɡɥɢɱɧɵɦɢ� ɫɢɫɬɟɦɚɦɢ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ� ɭɪɚɜɧɟɧɢɣ� ɜɬɨɪɨɣ� ɫɬɟɩɟɧɢ�� ɇɚ�
ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɥɨɫɤɨɟ� ɞɜɢɠɟɧɢɟ�
ɚɜɬɨɝɪɟɣɞɟɪɚ��ɪɢɫ�����ɚ���ɤɨɬɨɪɨɟ�ɨɩɢɫɵɜɚɟɬɫɹ�ɫɥɟɞɭɸɳɟɣ�
ɫɢɫɬɟɦɨɣ�ɭɪɚɜɧɟɧɢɣ�
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ɝɞɟ� � ��7 7 �±�ɬɹɝɨɜɵɟ�ɭɫɢɥɢɹ��ɪɚɡɜɢɜɚɟɦɵɟ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�

ɩɪɚɜɵɦ� ɢ� ɥɟɜɵɦ� ɛɨɪɬɚɦɢ�� � ��I I: : � ±� ɫɢɥɵ�

ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɟɪɟɤɚɬɵɜɚɧɢɸ� ɤɨɥɟɫ� ɩɪɚɜɨɝɨ� ɢ� ɥɟɜɨɝɨ�

ɛɚɥɚɧɫɢɪɚ�� IQ: � ±� ɫɢɥɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɟɪɟɤɚɬɵɜɚɧɢɸ�

ɤɨɥɟɫ� ɩɟɪɟɞɧɟɝɨ� ɦɨɫɬɚ�� � �� �ɛ ɛ ɛQ3 3 3 � ±� ɫɢɥɵ�

ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɛɨɤɨɜɨɦɭ� ɫɤɨɥɶɠɟɧɢɸ� ɤɨɥɟɫ� ɩɪɚɜɨɝɨ� ɢ�

ɥɟɜɨɝɨ� ɛɚɥɚɧɫɢɪɨɜ�� ɚ� ɬɚɤɠɟ� ɩɟɪɟɞɧɟɝɨ� ɦɨɫɬɚ�� �M � ±�

ɧɚɱɚɥɶɧɵɣ�ɭɝɨɥ�ɩɪɨɞɨɥɶɧɨɣ�ɨɫɢ�ɚɜɬɨɝɪɟɣɞɟɪɚ��
ɑɚɫɬɶ� ɭɫɢɥɢɣ�� ɞɟɣɫɬɜɭɸɳɢɯ� ɧɚ� ɦɚɲɢɧɭ��

ɜɵɡɵɜɚɸɬ� ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɟɟ� ɜɨɡɞɟɣɫɬɜɢɟ� � ɞɟɫɬ0¦ ���

ɚ� ɱɚɫɬɶ� ±� ɭɞɟɪɠɢɜɚɸɬ� ɦɚɲɢɧɭ� ɧɚ� ɩɥɚɧɢɪɭɟɦɨɣ�

ɬɪɚɟɤɬɨɪɢɢ� ɞɜɢɠɟɧɢɹ� � ɭɞ0¦ ��� Ʉɪɢɬɟɪɢɣ� ɩɨɬɟɪɢ�

ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɧɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ�
ɞɜɢɠɟɧɢɹ��
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ɇɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɞɜɢɠɟɧɢɹ�� ɜ� ɦɨɦɟɧɬ� ɛɥɨɤɢɪɨɜɤɢ�
ɨɬɜɚɥɚ�� ɜɨɡɦɨɠɟɧ� ɩɨɜɨɪɨɬ� ɦɚɲɢɧɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɬɨɱɤɢ�
ɩɪɢɥɨɠɟɧɢɹ� ɝɥɚɜɧɨɝɨ� ɜɟɤɬɨɪɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɣ� ɤɨɩɚɧɢɸ�

�2 � �ɪɢɫ�� ��ɛ��� Ⱦɜɢɠɟɧɢɟ� ɦɚɲɢɧɵ� ɜ� ɷɬɨɦ� ɪɚɫɱɟɬɧɨɦ�

ɫɥɭɱɚɟ�ɨɩɢɫɵɜɚɟɬɫɹ�ɭɪɚɜɧɟɧɢɟɦ�

�

�
�

� � � �

� � � � � � �

� � �

� � � � � �
� �

� � � � � � � �
�

� �

ɛ ɛ
F I

ɛ
I ɛ ɛ

ɛQ IQ

O O
, P O 7 : O

O
7 : O 3 3 O O

3 O O : O

ª º
� � � �M  � � � �« »

« »¬ ¼

� � � � � � � � �

� � � � �

��

� ������

Ɇɨɦɟɧɬ� ɩɟɪɟɯɨɞɚ� ɨɬ� ɫɢɫɬɟɦɵ� ɭɪɚɜɧɟɧɢɣ� ���� ɤ�
ɭɪɚɜɧɟɧɢɸ�����ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɨɬɧɨɲɟɧɢɟɦ�

� �� � � � ɫɰ7 7 7 1 1M M�   �

ɝɞɟ� 7M � ±� ɫɢɥɚ� ɬɹɝɢ� ɞɜɢɠɢɬɟɥɟɣ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɩɨ�
ɭɫɥɨɜɢɹɦ�ɫɰɟɩɥɟɧɢɹ��

� ��1 1 � ±� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɨɩɨɪɧɵɟ� ɪɟɚɤɰɢɢ� ɧɚ�

ɤɨɥɟɫɚɯ�ɩɪɚɜɨɝɨ�ɢ�ɥɟɜɨɝɨ�ɛɨɪɬɨɜ�ɛɚɥɚɧɫɢɪɧɨɣ�ɬɟɥɟɠɤɢ��

ɫɰM � ±� ɤɨɷɮɮɢɰɢɟɧɬ� ɫɰɟɩɥɟɧɢɹ� ɤɨɥɟɫɚ� ɫ� ɨɩɨɪɧɨɣ�

ɩɨɜɟɪɯɧɨɫɬɶɸ��
Ʉɪɢɬɟɪɢɣ� ɩɨɬɟɪɢ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɧɚ�

ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɞɜɢɠɟɧɢɹ� ɢɦɟɟɬ� ɜɢɞ�
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Ⱦɥɹ� ɚɜɬɨɝɪɟɣɞɟɪɨɜ� ɫ� ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ�
ɬɪɚɧɫɦɢɫɫɢɟɣ�ɬɹɝɨɜɨɟ�ɭɫɢɥɢɟ�ɧɚ�ɜɟɞɭɳɢɯ�ɤɨɥɟɫɚɯ�ɡɚɜɢɫɢɬ�
ɨɬ� ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ� ɩɟɪɟɦɟɳɟɧɢɹ� ɦɚɲɢɧɵ�� ȿɝɨ�
ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɨɩɪɟɞɟɥɹɬɶ�ɫ�ɩɨɦɨɳɶɸ�ɡɚɜɢɫɢɦɨɫɬɟɣ�>�@
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X�X�M X

ED17

ED17
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ɝɞɟ� � �[ \X  �� � � ±� ɫɤɨɪɨɫɬɶ� ɞɜɢɠɟɧɢɹ�

ɚɜɬɨɝɪɟɣɞɟɪɚ�ɜɞɨɥɶ�ɟɝɨ�ɩɪɨɞɨɥɶɧɨɣ�ɨɫɢ��
D�ɢ�E��±�ɤɨɷɮɮɢɰɢɟɧɬɵ�ɚɩɩɪɨɤɫɢɦɚɰɢɢ��
ɋɢɥɵ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɟɪɟɤɚɬɵɜɚɧɢɸ� ɡɚɜɢɫɹɬ� ɨɬ�

ɜɟɥɢɱɢɧɵ� ɨɩɨɪɧɵɯ� ɪɟɚɤɰɢɣ� ɧɚ� ɤɨɥɟɫɚɯ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɢ�
ɬɢɩɚ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��ȼ�ɨɛɳɟɦ�ɜɢɞɟ�ɨɧɢ�ɦɨɝɭɬ�ɛɵɬɶ�
ɪɚɫɫɱɢɬɚɧɵ�ɩɨ�ɮɨɪɦɭɥɚɦ��
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ɝɞɟ� I� ±� ɤɨɷɮɮɢɰɢɟɧɬ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�
ɩɟɪɟɤɚɬɵɜɚɧɢɸ�ɤɨɥɟɫɚ�ɩɨ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��

ɋɢɥɵ�ɛɨɤɨɜɨɝɨ�ɫɰɟɩɥɟɧɢɹ��ɞɟɣɫɬɜɭɸɳɢɟ�ɧɚ�ɤɨɥɟɫɚ��
ɜɵɩɨɥɧɹɸɬ� ɪɨɥɶ� ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ� ɫɜɹɡɟɣ� ɢ�
ɩɪɟɞɨɬɜɪɚɳɚɸɬ� ɨɬɤɥɨɧɟɧɢɟ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɨɬ�
ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɣ� ɬɪɚɟɤɬɨɪɢɢ� ɞɜɢɠɟɧɢɹ�� ɉɪɟɞɟɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ� ɷɬɢɯ� ɭɫɢɥɢɣ� ɪɚɜɧɵ� ɩɪɨɢɡɜɟɞɟɧɢɸ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɨɩɨɪɧɨɣ� ɪɟɚɤɰɢɢ� ɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɫɰɟɩɥɟɧɢɹ� ɤɨɥɟɫɚ� ɫ� ɨɩɨɪɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɶɸ� ɜ� ɛɨɤɨɜɨɦ�

ɧɚɩɪɚɜɥɟɧɢɢ� ɫɰ�ɛM ��

ȿɫɥɢ�ɧɚ�ɤɚɠɞɵɣ�ɢɡ�ɛɨɪɬɨɜ�ɛɚɥɚɧɫɢɪɧɨɣ�ɬɟɥɟɠɤɢ�ɢ�
ɩɟɪɟɞɧɢɟ� ɤɨɥɟɫɚ� ɞɟɣɫɬɜɭɸɬ� ɫɭɦɦɚɪɧɵɟ� ɩɨɩɟɪɟɱɧɵɟ�

ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ� ɫɢɥɵ� � � ɩ� �) ) )¦ ¦ ¦ �� ɬɨ� ɜ�
ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɮɨɪɦɟ�ɦɨɠɧɨ�ɡɚɩɢɫɚɬɶ�
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ɋɭɦɦɚɪɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɝɪɭɧɬɚ� ɤɨɩɚɧɢɸ�

:¦ ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɜɢɫɢɬ� ɜɢɞɚ� ɜɵɩɨɥɧɹɟɦɨɣ� ɪɚɛɨɱɟɣ�

ɨɩɟɪɚɰɢɢ�� ɩɚɪɚɦɟɬɪɨɜ� ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ� ɫɪɟɞɵ� ɢ�
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ�ɪɚɡɦɟɪɨɜ�ɪɚɛɨɱɟɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��Ⱦɚɧɧɨɟ�
ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɢɡɦɟɧɹɟɬɫɹ� ɩɨ� ɦɟɪɟ� ɩɟɪɟɦɟɳɟɧɢɹ�
ɚɜɬɨɝɪɟɣɞɟɪɚ��Ɍɪɚɞɢɰɢɨɧɧɨ�ɪɚɡɞɟɥɹɸɬ�ɷɬɚɩ�ɢɧɬɟɧɫɢɜɧɨɝɨ�
ɡɚɝɥɭɛɥɟɧɢɹ� ɨɬɜɚɥɚ� ɜ� ɝɪɭɧɬ� ɢ� ɷɬɚɩ� ɩɨɫɥɨɣɧɨɝɨ� ɪɟɡɚɧɢɹ�
ɝɪɭɧɬɚ� ɫ� ɨɞɧɨɜɪɟɦɟɧɧɵɦ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɩɪɢɡɦɵ� ɩɟɪɟɞ�
ɨɬɜɚɥɨɦ�� ȼ� ɩɟɪɜɨɦ� ɫɥɭɱɚɟ� ɩɪɨɰɟɫɫ� ɧɨɫɢɬ� ɹɪɤɨ�
ɜɵɪɚɠɟɧɧɵɣ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɯɚɪɚɤɬɟɪ�� Ⱦɥɹ� ɭɞɨɛɫɬɜɚ�
ɜɵɩɨɥɧɟɧɢɹ� ɪɚɫɱɟɬɧɵɯ� ɨɩɟɪɚɰɢɣ� ɜɟɤɬɨɪ�

:¦ ɪɚɫɤɥɚɞɵɜɚɸɬ� ɧɚ� ɞɜɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ�

ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ� ɝ: �� ɧɚɩɪɚɜɥɟɧɧɭɸ� ɜɞɨɥɶ� ɩɪɨɞɨɥɶɧɨɣ�

ɨɫɢ�ɦɚɲɢɧɵ��ɢ�ɛɨɤɨɜɭɸ� ɛ: ��

ȼ� ɩɪɨɰɟɫɫɟ� ɢɧɬɟɧɫɢɜɧɨɝɨ� ɡɚɝɥɭɛɥɟɧɢɹ� ɨɬɜɚɥɚ� ɜ�
ɝɪɭɧɬ� ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɦɨɠɟɬ� ɛɵɬɶ�
ɨɩɪɟɞɟɥɟɧɚ�ɫ�ɩɨɦɨɳɶɸ�ɡɚɜɢɫɢɦɨɫɬɢ�

�
� � � ��D � VLQ �ɝ: [ E [ � � � � D � � � �����

ɝɞɟ� �[ � ±� ɫɦɟɳɟɧɢɟ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɜɞɨɥɶ� ɫɜɨɟɣ�

ɩɪɨɞɨɥɶɧɨɣ�ɨɫɢ��
D �±�ɭɝɨɥ�ɡɚɯɜɚɬɚ�ɨɬɜɚɥɚ��

� �D �E � ±� ɤɨɨɪɞɢɧɚɬɵ� ɭɱɢɬɵɜɚɸɳɢɟ� ɩɚɪɚɦɟɬɪɵ�

ɝɪɭɧɬɚ�ɢ�ɪɚɛɨɱɟɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ��
ȼ� ɩɪɨɰɟɫɫɟ� ɩɨɫɥɨɣɧɨɝɨ� ɪɟɡɚɧɢɹ� ɝɪɭɧɬɚ�

ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ� ɫɨɫɬɚɜɥɹɸɳɚɹ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɤɨɩɚɧɢɸ�
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɡɚɜɢɫɢɦɨɫɬɶɸ�
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ɝɞɟ� �� �) [ � ±� ɩɥɨɳɚɞɶ� ɩɨɩɟɪɟɱɧɨɝɨ� ɫɟɱɟɧɢɹ�

ɫɪɟɡɚɟɦɨɣ�ɫɬɪɭɠɤɢ�ɝɪɭɧɬɚ��

N � ±� ɭɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɪɟɡɚɧɢɸ��

EM �±�ɤɨɷɮɮɢɰɢɟɧɬ�ɡɚɜɢɫɹɳɢɣ�ɨɬ�ɭɝɥɚ�ɪɟɡɚɧɢɹ�ȕ��

�� �ɩɪ9 [ � ±� ɨɛɴɟɦ� ɩɪɢɡɦɵ� ɝɪɭɧɬɚ�� ɪɚɫɩɨɥɨɠɟɧɧɨɣ�

ɩɟɪɟɞ�ɨɬɜɚɥɨɦ�� � � �

�

� � � �
N[

ɩɪ9 [ ) [ G[ ³ ��

N[ �±�ɞɥɢɧɚ�ɡɚɛɨɹ��ɧɚ�ɤɨɬɨɪɨɦ�ɜɵɩɨɥɧɹɟɬɫɹ�ɪɟɡɚɧɢɟ�

ɝɪɭɧɬɚ��
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ɝɪG � ±� ɩɥɨɬɧɨɫɬɶ� ɦɚɬɟɪɢɚɥɚ� ɜ� ɟɫɬɟɫɬɜɟɧɧɨɦ�

ɫɨɫɬɨɹɧɢɢ��

SN �±�ɤɨɷɮɮɢɰɢɟɧɬ�ɪɚɡɪɵɯɥɟɧɢɹ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ�

ɦɚɬɟɪɢɚɥɚ��
J �±�ɭɫɤɨɪɟɧɢɟ�ɫɜɨɛɨɞɧɨɝɨ�ɩɚɞɟɧɢɹ��

� ��P P � ±� ɤɨɷɮɮɢɰɢɟɧɬ� ɜɧɭɬɪɟɧɧɟɝɨ� ɢ� ɜɧɟɲɧɟɝɨ�

ɬɪɟɧɢɹ�ɦɚɬɟɪɢɚɥɚ�ɨ�ɫɬɚɥɶ��
Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɪɟɲɚɟɦɨɣ� ɩɪɨɛɥɟɦɵ� ɹɜɥɹɟɬɫɹ� ɬɨ��

ɱɬɨ� ɩɨ� ɦɟɪɟ� ɩɟɪɟɦɟɳɟɧɢɹ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɛɨɥɶɲɢɧɫɬɜɨ�
ɞɟɣɫɬɜɭɸɳɢɯ� ɜɧɟɲɧɢɯ� ɭɫɢɥɢɣ� ɢɡɦɟɧɹɸɬ� ɫɜɨɟ� ɡɧɚɱɟɧɢɟ��
ɍɪɚɜɧɟɧɢɹ� ɞɜɢɠɟɧɢɹ� ɧɚ� ɩɟɪɜɨɦ� ���� ɢ� ɜɬɨɪɨɦ� ���� ɷɬɚɩɚɯ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɧɟɥɢɧɟɣɧɵ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ
ɪɟɲɟɧɢɹ� ɢɯ� ɱɢɫɥɟɧɧɵɦɢ� ɦɟɬɨɞɚɦɢ�� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɞɥɹ�
ɨɰɟɧɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨɬɟɪɢ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�
ɚɜɬɨɝɪɟɣɞɟɪɚ� ɧɟ� ɨɛɯɨɞɢɦɨ� ɜɵɩɨɥɧɹɬɶ� ɩɪɨɜɟɪɤɭ�
ɧɟɪɚɜɟɧɫɬɜ�����ɢ�����ɧɚ�ɤɚɠɞɨɦ�ɲɚɝɟ�ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ�

ȼɵɜɨɞɵ�
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɟɞɟɧɧɵɯ�

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɨɰɟɫɫ� ɭɯɨɞɚ�
ɚɜɬɨɝɪɟɣɞɟɪɚ�ɫ�ɩɥɚɧɢɪɭɟɦɨɣ�ɬɪɚɟɤɬɨɪɢɢ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɞɜɭɦɹ� ɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɦɨɞɟɥɹɦɢ� ±� ɩɥɨɫɤɨɟ� ɞɜɢɠɟɧɢɟ� ɜ�
ɩɪɨɰɟɫɫɟ� ɪɚɡɪɚɛɨɬɤɢ� ɝɪɭɧɬɚ� ɢ� ɩɨɜɨɪɨɬ� ɜɨɤɪɭɝ� ɬɨɱɤɢ�
ɛɥɨɤɢɪɨɜɚɧɢɹ� ɨɬɜɚɥɚ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɜɟɪɨɹɬɧɨɫɬɢ�
ɨɬɤɥɨɧɟɧɢɹ� ɦɚɲɢɧɵ� ɨɬ� ɩɥɚɧɢɪɭɟɦɨɣ� ɬɪɚɟɤɬɨɪɢɢ�
ɩɪɟɞɥɨɠɟɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɜɚ� ɤɪɢɬɟɪɢɹ�ɩɨɬɟɪɢ� ɤɭɪɫɨɜɨɣ�
ɭɫɬɨɣɱɢɜɨɫɬɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɚɠɞɨɦɭ� ɢɡ� ɷɬɚɩɨɜ�
ɞɜɢɠɟɧɢɹ�� ɉɨɫɤɨɥɶɤɭ� ɜ� ɩɪɨɰɟɫɫɟ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚɰɢɣ�
ɤɨɩɚɧɢɹ� ɝɪɭɧɬɚ� ɜɧɟɲɧɢɟ� ɭɫɢɥɢɹ� ɞɟɣɫɬɜɭɸɳɢɟ� ɧɚ�
ɚɜɬɨɝɪɟɣɞɟɪ� ɢɡɦɟɧɹɸɬɫɹ�� ɡɧɚɱɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ� ɜ�
ɧɟɪɚɜɟɧɫɬɜɚɯ� ���� ɢ� ���� ɧɟɨɛɯɨɞɢɦɨ� ɩɟɪɟɫɱɢɬɵɜɚɬɶ� ɧɚ�
ɤɚɠɞɨɦ�ɞɢɫɤɪɟɬɧɨɦ�ɲɚɝɟ�ɪɚɫɱɟɬɚ��

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ��
��� ɑɚɩɥɵɝɢɧɚ� Ⱥ�Ɇ� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɨɰɟɧɤɚ�

ɩɨɤɚɡɚɬɟɥɟɣ� ɤɭɪɫɨɜɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɚɜɬɨɝɪɟɣɞɟɪɚ�� Ⱥ�Ɇ
ɑɚɩɥɵɝɢɧɚ����ȼɟɫɬɧɢɤ�ɇɍȼȽɉ��±�Ɋɿɜɧɟ��ɂɡɞ�ɜɨ�ɇɍȼȽɉ��������±�
ʋ�������±�ɋ������±������

���&KDSO\JLQD�Ɉ��0HWKRGV�WR�GHWHUPLQH�PHDVXUHV�SURYLGLQJ�
D�PRWRU�JUDGHU�URDG�KROGLQJ�DELOLW\��Ɉ��&KDSO\JLQD��9��6KHYFKHQNR��

=K�� %H]WVHQQD\D� ��� �0DFKLQHV�� 7HFKQRORJLHV�� 0DWHULDOV�
�,17(51$7,21$/� -2851$/�� LVVXH� ��������� ,661� ���������� ±�
6RILD�� %XOJDULD��3XEOLVKHU� VFLHQWLILF� WHFKQLFDO� XQLRQ� RI�PHFKDQLFDO�
HQJLQHHULQJ�������S�������

���&KDSO\JLQD�$�0��5RDG�KROGLQJ�DELOLW\�RI�WKH�PRWRU�JUDGHU�
LQ� WKH� SURFHVV� RI� SHUIRUPLQJ� ZRUN� RSHUDWLRQV� �� $�0�&KDSO\JLQD��
9�2�6KHYFKHQNR�� =K�3�� %H]WVHQQD\D� ��� 9,,,� ,QWHUQDWLRQDO�
&RQIHUHQFH�� +HDY\� 0DFKLQHU\�+0� ����� 3URFHHGLQJV� ±� =ODWLERU��
����� ±� ɋ�� ��±���ɍɫɬɨɣɱɢɜɨɫɬɶ� ɤɨɥɟɫɧɵɯ� ɦɚɲɢɧ� ɩɪɢ� ɡɚɧɨɫɟ� ɢ�
ɫɩɨɫɨɛɵ� ɟɟ� ɩɨɜɵɲɟɧɢɹ� �� >ɉɨɞɪɢɝɚɥɨ� Ɇ�Ⱥ��� ȼɨɥɤɨɜ� ȼ�ɉ���
Ⱦɨɛɪɨɝɨɪɫɤɢɣ�Ɇ�ȼ���ɋɬɟɩɚɧɨɜ�ȼ�ɘ�@��±�ɏɚɪɶɤɨɜ��ɂɡɞ�ɜɨ�ɏɇȺȾɍ��
������±�����ɫ��

���Ʉɥɟɰ�Ⱦ�Ɇ��Ɉɰɟɧɤɚ�ɜɥɢɹɧɢɹ�ɦɨɦɟɧɬɨɜ��ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�
ɧɚɩɪɚɜɥɹɸɳɢɟ� ɤɨɥɟɫɚ�� ɧɚ� ɩɨɤɚɡɚɬɟɥɢ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɢ�
ɭɩɪɚɜɥɹɟɦɨɫɬɢ�ɚɜɬɨɦɨɛɢɥɹ���Ⱦ�Ɇ��Ʉɥɟɰ����ȼɿɫɧɢɤ�ɇɌɍ�©ɏɉȱª��±�
������±�ʋ����������±�ɋ�����������

��� Ʉɨɜɚɥɶ� Ⱥ�Ȼ�� ȼɢɡɧɚɱɟɧɧɹ� ɭɦɨɜ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɤɭɪɫɨɜɨʀ�
ɫɬɿɣɤɨɫɬɿ�ɭɧɿɜɟɪɫɚɥɶɧɢɯ�ɡɟɦɥɟɪɢɣɧɢɯ�ɦɚɲɢɧ���ɚɜɬɨɪɟɮ��ɞɢɫ��ɧɚ�
ɡɞɨɛɭɬɬɹ� ɧɚɭɤ�� ɫɬɭɩɟɧɹ� ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ� �� ɫɩɟɰ�� ���������
©Ɇɚɲɢɧɢ�ɞɥɹ�ɡɟɦɥɹɧɢɯ��ɞɨɪɨɠɧɿɯ� ɿ�ɥɿɫɨɬɟɯɧɿɱɧɢɯ�ɪɨɛɿɬª���Ⱥ�Ȼ��
Ʉɨɜɚɥɶ��±�Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤ��������±����ɫ��

�� Ⱥɪɬɟɦɨɜ� ɇ�ɉ�� ɉɨɜɵɲɟɧɢɟ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɞɜɢɠɟɧɢɹ�
ɩɚɯɨɬɧɨɝɨ� ɚɝɪɟɝɚɬɚ� ɩɪɢ� ɢɡɦɟɧɟɧɢɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ���ɚɜɬɨɪɟɮ��ɞɢɫ��ɧɚ�ɡɞɨɛɭɬɬɹ�ɧɚɭɤ��ɫɬɭɩɟɧɹ�
ɤɚɧɞ�� ɬɟɯɧ�� ɧɚɭɤ� �� ɫɩɟɰ�� ��������� ©Ɇɚɲɢɧɵ� ɢ� ɫɪɟɞɫɬɜɚ
ɦɟɯɚɧɢɡɚɰɢɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚª� �� ɇ�ɉ��
Ⱥɪɬɟɦɨɜ��±�ɏ���������±�����ɫ��

���ɉɚɬ���������ɍɤɪɚʀɧɚ��ɆɉɄ�)����+��������)����+��������
ɋɢɫɬɟɦɚ� ɫɬɚɛɿɥɿɡɚɰɿʀ� ɬɪɚɽɤɬɨɪɿʀ� ɪɭɯɭ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɡɚ�
ɞɨɩɨɦɨɝɨɸ� ɤɨɪɢɝɭɜɚɧɧɹ� ɤɭɬɚ� ɩɨɜɨɪɨɬɭ� ɤɨɥɿɫ� ��ɒɟɜɱɟɧɤɨ� ȼ�Ɉ���
ɑɚɩɥɢɝɿɧɚ� Ɉ�Ɇ��� ɓɟɪɛɚɤ� Ɉ�ȼ��� Ɇɚɤɫɢɦɿɜ� ɘ�Ɇ��� ɜɥɚɫɧɢɤ�
ɏɚɪɤɿɜɫɶɤɢɣ� ɧɚɰɿɨɧɚɥɶɧɢɣ� ɚɜɬɨɦɨɛɿɥɶɧɨ�ɞɨɪɨɠɧɿɣ�
ɭɧɿɜɟɪɫɢɬɟɬ�� ±� ʋ� ����� ������� ɡɚɹɜɥ�� ������������ ɩɭɛɥ��
������������Ȼɸɥ�ʋ�����

���6KHYFKHQNR�9�� �7KH�DQDOLWLFDO� UHVHDUFK�RI� WKH�SURFHVV�RI�
IRUPLQJ�WKH�PRWRU�JUDGHU�PRWLRQ�SDWK�DW�LPSOHPHQWDWLRQ�RI�ZRUNLQJ�
RSHUDWLRQV� �� 9�� 6KHYFKHQNR�� $�� &KDSO\JLQD�� =K�� %H]WVHQQD\D� ���
,QWHUQDWLRQDO�VFLHQWLILF�MRXUQDO�WUDQV�	�PRWDXWR�ZRUOG��LVVXH���������
,661� ���������� ±� 6FLHQWLILF� WHFKQLFDO� XQLRQ� RI� PHFKDQLFDO�
HQJLQHHULQJ�LQGXVWU\������6RILD��%XOJDULD�������±�ɋ����±����

��� ɇɚɡɚɪɨɜ� Ʌ�ȼ��� ȼɨɪɨɧɨɜɢɱ� Ⱥ�ȼ�� ɇɚɝɪɭɡɤɢ� ɧɚ� ɡɚɞɧɸɸ�
ɬɟɥɟɠɤɭ� ɚɜɬɨɝɪɟɣɞɟɪɚ� ɩɪɢ� ɭɞɚɪɟ� ɨɬɜɚɥɚ� ɨ� ɩɪɟɩɹɬɫɬɜɢɟ� ��ɋɛ��
ɧɚɭɱ�� ɬɪɭɞɨɜ�� ɋɬɪɨɢɬɟɥɶɫɬɜɨ�� Ɇɚɬɟɪɢɚɥɨɜɟɞɟɧɢɟ��
Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ�� ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ� ɪɚɛɨɱɢɯ� ɩɪɨɰɟɫɫɨɜ�
ɫɬɪɨɢɬɟɥɶɧɵɯ� ɢ� ɞɨɪɨɠɧɵɯ� ɦɚɲɢɧ�� ɋɟɪɢɹ�� ɉɨɞɴɟɦɧɨ�
ɬɪɚɧɫɩɨɪɬɧɵɟ�� ɫɬɪɨɢɬɟɥɶɧɵɟ� ɢ� ɞɨɪɨɠɧɵɟ� ɦɚɲɢɧɵ� ɢ�
ɨɛɨɪɭɞɨɜɚɧɢɟ�±�Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɉȽȺɋȺ��������ȼɵɩ�������ɋ�����
����


