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

ȼ� ɉ� Ɉɧɢɳɢɧ��ɞ�S�ɬɟɯɧ��ɧɚɭɤ��ȼ� Ⱥ� Ɇɟɪɤɭɥɨɜɚ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ�� Ⱥ� Ʉ� ɏɚɦɢɞɭɥɥɢɧ�

�Ɏɟɞɟɪɚɥɶɧɨɟ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɛɸɞɠɟɬɧɨɟ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�ɜɵɫɲɟɝɨ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�©ɇɚɰɢɨɧɚɥɶɧɵɣ�ɦɢɧɟɪɚɥɶɧɨ�ɫɵɪɶɟɜɨɣ�ɭɧɢɜɟɪɫɢɬɟɬ�

©Ƚɨɪɧɵɣª��ɝ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ
�Ƚɨɪɧɨɩɪɨɦɵɲɥɟɧɧɚɹ�ɝɪɭɩɩɚ�©ɗɁɌȺȻª��ɝ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

Ʉ�ɉɊɈȻɅȿɆȿ�ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂə�ɊȿɀɍɓȿȽɈ�ɂɇɋɌɊɍɆȿɇɌȺ�ȾɅə�
ȼɕɊȿɁɄɂ�ɈɄɈɇ�ȼ�ɈȻɋȺɀȿɇɇɕɏ�ɋɌȼɈɅȺɏ�ɋɄȼȺɀɂɇ

ɂɡɥɨɠɟɧɵ� ɧɚɩɪɚɜɥɟɧɢɹ� ɩɨ� ɩɨɜɵɲɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɪɚɛɨɬ� ɪɟɠɭɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ�
�ɪɚɣɛɟɪɨɜ���ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ�ɞɥɹ�ɜɵɪɟɡɤɢ�ɨɤɨɧ�ɜ�ɨɛɫɚɞɧɵɯ�ɤɨɥɨɧɧɚɯ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɪɚɣɛɟɪɵ��ɮɪɟɡɟɪɵ��ɨɛɫɚɞɧɚɹ�ɤɨɥɨɧɧɚ��ɜɵɪɟɡɤɚ�ɨɤɨɧ�

Ɂɚɛɭɪɢɜɚɧɢɟ� ɧɨɜɵɯ� ɧɚɤɥɨɧɧɨ�ɧɚɩɪɚɜɥɟɧɧɵɯ� ɫɬɜɨɥɨɜ� ɫɤɜɚɠɢɧ� ɢɡ� ɫɬɜɨɥɚ� ɭɠɟ�
ɩɪɨɛɭɪɟɧɧɨɣ� ɫɤɜɚɠɢɧɵ� ± ɬɪɭɞɨɺɦɤɚɹ� ɢ� ɫɥɨɠɧɚɹ� ɡɚɞɚɱɚ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɲɢɪɨɤɨ�
ɩɪɢɦɟɧɹɟɦɚɹ�ɩɪɢ�ɛɭɪɨɜɵɯ�ɪɚɛɨɬɚɯ��ɜɜɢɞɭ�ɟɟ ɜɵɫɨɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

ɇɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɟɣ� ɬɚɤɢɯ� ɪɚɛɨɬ� ɹɜɥɹɟɬɫɹ� ɜɵɪɟɡɤɚ� ɨɤɨɧ� ɜ� ɨɛɫɚɠɟɧɧɵɯ�
�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ��ɫɤɜɚɠɢɧɚɯ��ɤɨɬɨɪɭɸ�ɨɫɭɳɟɫɬɜɥɹɸɬ�ɫ�ɩɨɦɨɳɶɸ�ɜɵɪɟɡɚɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ�
ɬɢɩɚ�ɍȼ�ɢ�ɍȼɍ��ɮɪɟɡɟɪɨɜ�ɪɚɣɛɟɪɨɜ�ɎɊɋ��ɪɚɣɛɟɪɨɜ�ɊɉɆ�ɢ�Ɋɍ��ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�ɪɚɣɛɟɪɨɜ��
ɮɪɟɡɟɪɨɜ� ɤɨɥɨɧɧɵɯ� ɤɨɧɢɱɟɫɤɢɯ�ɎɄɄ�ɬɪɟɯ� ɜɢɞɨɜ� ɫ� ɭɝɥɚɦɢ�ɩɪɢ� ɜɟɪɲɢɧɟ� ���� ��� ɢ� ���� ɢ� ɞɪ��
�ɞɨɜɨɥɶɧɨ� ɩɨɥɧɨ� ɨɩɢɫɚɧɵ� ɜ� >��� �@� ɫ� ɭɤɚɡɚɧɢɟɦ� ɧɟ� ɬɨɥɶɤɨ� ɬɢɩɨɪɚɡɦɟɪɨɜ� ɢɧɫɬɪɭɦɟɧɬɚ�� ɧɨ� ɢ�
ɨɫɧɨɜɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜɵɪɟɡɤɢ�� ɬɚɤɢɯ� ɤɚɤ� ɨɫɟɜɚɹ� ɧɚɝɪɭɡɤɚ�� ɱɚɫɬɨɬɚ�
ɜɪɚɳɟɧɢɹ��ɪɚɫɯɨɞ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ��

Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɨɛɟɡ� ɭɱɺɬɚ� ɩɪɨɱɧɨɫɬɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɬɚɥɟɣ� ɨɛɫɚɞɧɵɯ� ɬɪɭɛ��
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɪɚɣɛɟɪɨɜ�� ɭɝɥɨɜ� ɢ� ɝɥɭɛɢɧ� ɪɟɡɚɧɢɹ�� ɩɨɞɚɱɢ� ɪɟɠɭɳɟɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ±
ɧɟɜɨɡɦɨɠɧɨ� ɜ� ɩɨɥɧɨɣ� ɦɟɪɟ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɩɪɨɰɟɫɫ� ɜɵɪɟɡɤɢ� ɨɤɨɧ�� ɚ� ɜɵɩɨɥɧɟɧɢɟ� ɬɨɥɶɤɨ�
ɨɞɧɨɣ�ɭɤɚɡɚɧɧɨɣ�ɨɩɟɪɚɰɢɢ�ɬɪɟɛɭɟɬ�ɤɚɤ�ɦɢɧɢɦɭɦ�ɪɚɣɛɟɪɨɜ�ɬɪɟɯ�ɬɢɩɨɪɚɡɦɟɪɨɜ�

ɉɨ� ɧɚɲɟɦɭ� ɦɧɟɧɢɸ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɩɟɪɚɰɢɣ� ɩɨ� ɜɵɪɟɡɤɟ� ɨɤɨɧ� ɜ� ɨɛɫɚɞɧɨɣ�
ɤɨɥɨɧɧɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɧɚɩɪɚɜɥɟɧɨ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɧɚ� ɨɩɪɟɞɟɥɟɧɢɟ� ɨɩɬɢɦɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ�
ɪɟɡɚɧɢɹ� ɪɚɣɛɟɪɚɦɢ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɝɥɭɛɢɧɵ� ɪɟɡɚɧɢɹ�� ɩɨɞɚɱɢ� ɪɟɡɰɨɜ��
ɬɜɟɪɞɨɫɬɢ� ɫɬɚɥɢ� ɨɛɫɚɞɧɨɣ� ɤɨɥɨɧɧɵ� ɢ� ɫɚɦɢɯ� ɪɟɡɰɨɜ�� ɜɪɟɦɟɧɢ� ɢɯ� ɪɚɛɨɬɵ� ɞɨ� ɡɚɬɭɩɥɟɧɢɹ��
ɇɚɢɛɨɥɟɟ�ɧɚɝɥɹɞɧɨ�ɩɨɞɨɛɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɪɟɞɟɥɹɸɬ�ɫ�ɩɨɦɨɳɶɸ�ɞɢɚɝɪɚɦɦ�

Ɇɟɬɨɞɢɤɚ� ɩɨɫɬɪɨɟɧɢɹ� ɩɨɞɨɛɧɵɯ� ɞɢɚɝɪɚɦɦ� �ɪɢɫ�� ��� ɞɥɹ� ɪɟɡɰɨɜ� ɢɡ� ɛɵɫɬɪɨɪɟɠɭɳɟɣ�
ɫɬɚɥɢ� ɩɪɢ� ɨɛɬɚɱɢɜɚɧɢɢ� ɫɬɚɥɟɣ� ɫ� ɪɚɡɥɢɱɧɵɦ� ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ� ɪɚɡɪɵɜɭ� ɢ� ɬɜɟɪɞɨɫɬɶɸ� ɩɪɢ�
ɪɚɛɨɬɟ�ɛɟɡ�ɨɯɥɚɠɞɟɧɢɹ�ɪɟɡɰɚ�ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ�ɩɪɢɜɟɞɟɧɚ�ɜ�>�@�ɢ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɩɪɢ�
ɨɛɪɚɛɨɬɤɟ� ɞɚɧɧɵɯ� ɨ� ɪɟɠɢɦɚɯ� ɜɵɛɭɪɢɜɚɧɢɹ� ɨɤɨɧ� ɜ� ɨɛɫɚɞɧɵɯ ɤɨɥɨɧɧɚɯ� ɪɚɡɥɢɱɧɨɣ� ɝɪɭɩɩɨɣ�
ɩɪɨɱɧɨɫɬɢ�ɫɬɚɥɢ��ɬɟɯɧɢɱɟɫɤɨɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɪɚɣɛɟɪɨɜ��ɩɨɞɚɱɢ�ɢ�ɝɥɭɛɢɧɵ�ɪɟɡɚɧɢɹ�

ɉɨ� ɨɫɢ� ɚɛɫɰɢɫɫ� ɞɢɚɝɪɚɦɦɵ� �ɪɢɫ�� ��� ɨɬɥɨɠɟɧɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɪɚɡɪɵɜɭ� �ɜɧɢɡɭ�� ɢ�
ɬɜɟɪɞɨɫɬɶ�ɩɨ�Ȼɪɢɧɟɥɥɸ� �ɧɚɜɟɪɯɭ��� ɩɨ� ɨɫɢ�ɨɪɞɢɧɚɬ� ± ɫɤɨɪɨɫɬɶ� ɪɟɡɚɧɢɹ�ɩɪɢ�ɪɚɛɨɬɟ� ɪɟɡɰɚ�ɞɨ�
ɡɚɬɭɩɥɟɧɢɹ�ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ�

ɋɤɨɪɨɫɬɶ� ɪɟɡɚɧɢɹ� 9 ɫɨɝɥɚɫɧɨ� ɞɢɚɝɪɚɦɦɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ��
ɇɚɩɪɢɦɟɪ�� ɞɥɹ� ɫɬɚɥɢ� ɫ�Vɪ  � ���ɤɝ�ɦɦ

� ɩɪɢ� ɝɥɭɛɢɧɟ� ɪɟɡɚɧɢɹ� W  � � ɦɦ�ɢ� ɩɨɞɚɱɟ� V  � � ɦɦ�ɧɚ�
ɞɢɚɝɪɚɦɦɟ� ɧɚɯɨɞɢɬɫɹ� ɬɨɱɤɚ� ɩɟɪɟɫɟɱɟɧɢɹ� Ⱥ �ɯɨɞ� ɪɟɲɟɧɢɹ� ɩɨɤɚɡɚɧ� ɲɬɪɢɯɨɜɵɦɢ� ɥɢɧɢɹɦɢ���
ɉɪɨɫɥɟɠɢɜɚɹ� ɩɪɨɯɨɞɹɳɭɸ� ɱɟɪɟɡ� ɬɨɱɤɭ� Ⱥ ɧɚɤɥɨɧɧɭɸ� ɩɪɹɦɭɸ� ɞɨ� ɩɟɪɟɫɟɱɟɧɢɹ� ɟɺ� ɫ�
ɜɟɪɬɢɤɚɥɶɸ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɡɚɞɚɧɧɨɦɭ� ɫɨɩɪɨɬɢɜɥɟɧɢɸ� ıɪ�� ɧɚɯɨɞɢɦ� ɬɨɱɤɭ� ȼ�� ɉɪɨɜɨɞɹ�
ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ� ɩɪɹɦɭɸ� ɢɡ� ɬɨɱɤɢ� ȼ ɞɨ� ɩɟɪɟɫɟɱɟɧɢɹ� ɫ� ɨɫɶɸ� ɨɪɞɢɧɚɬ�� ɧɚɯɨɞɢɦ� ɬɨɱɤɭ� ɋ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə
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ɉɨɤɚɡɚɧɧɚɹ�ɧɚ�ɪɢɫ����ɞɢɚɝɪɚɦɦɚ�ɫɨɫɬɚɜɥɟɧɚ�ɞɥɹ�ɭɝɥɚ�ɭɫɬɚɧɨɜɤɢ�ɪɟɡɰɚ M  ���q��ȿɫɥɢ�M  �
��q ɬɨ�ɧɚɣɞɟɧɧɭɸ�ɩɨ�ɞɚɧɧɨɣ�ɞɢɚɝɪɚɦɦɟ�ɫɤɨɪɨɫɬɶ�ɪɟɡɚɧɢɹ�ɭɦɧɨɠɚɸɬ�ɧɚ�������ɟɫɥɢ�M  ���q��
ɭɦɧɨɠɚɸɬ�ɧɚ������ɩɪɢ�M  ���q ɭɦɧɨɠɚɸɬ�ɧɚ �����

ɉɨɦɢɦɨ� ɞɢɚɝɪɚɦɦ� ɫɭɳɟɫɬɜɭɸɬ� ɮɨɪɦɭɥɵ�� ɩɨ� ɤɨɬɨɪɵɦ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɹɬɶ� ɫɤɨɪɨɫɬɶ�
ɪɟɡɚɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɝɥɭɛɢɧɵ�ɪɟɡɚɧɢɹ�ɢ�ɩɨɞɚɱɢ��Ɉɞɧɚɤɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɢɯ�ɧɟɭɞɨɛɧɨ�ɢɡ�ɡɚ�
ɫɥɨɠɧɨɝɨ�ɜɢɞɚ��ɍɩɪɨɳɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɞɥɹ�ɫɬɚɥɢ��ɮɨɪɦɭɥɚ�Ɍɟɣɥɨɪɚ��ɢɦɟɟɬ�ɫɥɟɞɭɸɳɢɣ�ɜɢɞ�
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ɝɞɟ�ɋ ± ɤɨɷɮɮɢɰɢɟɧɬ� �ɞɥɹ�ɦɹɝɤɨɣ�ɫɬɚɥɢ� ��� ɋ ��ɞɥɹ�ɫɬɚɥɢ�ɫɪɟɞɧɟɣ�ɬɜɟɪɞɨɫɬɢ� �� ɋ ��ɞɥɹ�
ɬɜɟɪɞɨɣ�ɫɬɚɥɢ� �� ɋ ��

ɍɝɨɥ� ɭɫɬɚɧɨɜɤɢ� ɪɟɡɰɚ� ĳ� ɤɚɤ� ɭɝɨɥ� ɦɟɠɞɭ� ɩɪɨɟɤɰɢɟɣ� ɝɥɚɜɧɨɣ� ɪɟɠɭɳɟɣ� ɤɪɨɦɤɢ� ɧɚ�
ɨɫɧɨɜɧɭɸ�ɩɥɨɫɤɨɫɬɶ�ɢ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɶɸ�ɪɟɡɰɚ�ɨɩɪɟɞɟɥɹɟɬ�ɫɬɨɣɤɨɫɬɶ�ɪɟɠɭɳɟɣ�ɤɪɨɦɤɢ�ɢ�
ɭɫɢɥɢɟ�� ɨɬɝɢɛɚɸɳɟɟ�ɩɪɟɞɦɟɬ� ɪɟɡɚɧɢɹ�ɨɬ� ɪɟɡɰɚ��ɋ�ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�ɱɟɦ�ɦɟɧɶɲɟ�ĳ�� ɬɟɦ� ɜɵɲɟ�
ɞɨɩɭɫɬɢɦɚɹ�ɫɤɨɪɨɫɬɶ�ɪɟɡɚɧɢɹ�ɢɥɢ�ɩɪɢ�ɡɚɞɚɧɧɨɣ�ɫɤɨɪɨɫɬɢ�ɪɟɡɚɧɢɹ�ɞɨɥɶɲɟ�ɫɬɨɣɤɨɫɬɶ�ɪɟɡɰɚ��ɋ�
ɞɪɭɝɨɣ�ɫɬɨɪɨɧɵ��ɱɟɦ�ɦɟɧɶɲɟ�ĳ�� ɬɟɦ�ɛɨɥɶɲɟ�ɩɪɨɝɢɛ�ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ�ɞɟɬɚɥɢ��ɍɱɢɬɵɜɚɹ��ɱɬɨ�
ɩɪɢ� ɜɫɤɪɵɬɢɢ� ɨɛɫɚɞɧɨɣ� ɤɨɥɨɧɧɵ� ɛɨɥɶɲɨɝɨ� ɞɢɚɦɟɬɪɚ� ɫɨ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɬɨɥɳɢɧɨɣ� ɫɬɟɧɤɢ� ɜ�
ɦɟɫɬɟ� ɟɟ� ɧɚɞɟɠɧɨɣ� ɰɟɦɟɧɬɚɰɢɢ� ɩɨ� ɧɚɪɭɠɧɨɦɭ� ɞɢɚɦɟɬɪɭ� ɭɦɟɧɶɲɟɧɢɟ� ĳ� ɞɨɩɭɫɬɢɦɨ� ɢ�
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ� ɛɥɚɝɨɞɚɪɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɵɫɨɤɨɣ� ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ�� ɞɥɹ�

ɜɫɤɪɵɬɢɹ� ɬɨɧɤɨɫɬɟɧɧɵɯ� ɨɛɫɚɞɧɵɯ�
ɤɨɥɨɧɧ� ɜ� ɦɟɫɬɚɯ� ɧɟɧɚɞɟɠɧɨɝɨ�
ɰɟɦɟɧɬɧɨɝɨ� ɤɨɥɶɰɚ� ɥɢɛɨ� ɟɝɨ� ɩɨɥɧɨɝɨ�
ɨɬɫɭɬɫɬɜɢɹ� ɫɥɟɞɭɟɬ� ɭɫɬɚɧɚɜɥɢɜɚɬɶ� ɜ�
ɩɪɟɞɟɥɚɯ�ĳ  ���± ��q�

ɍɫɢɥɟɧɢɟ� ɫɬɨɣɤɨɫɬɢ� ɪɟɡɰɚ� ɨɬ�
ɭɦɟɧɶɲɟɧɢɹ�ĳ�ɨɛɴɹɫɧɹɟɬɫɹ�ɬɟɦ��ɱɬɨ�ɭɝɨɥ�
ĳ�� ɩɨɞɚɱɚ� V ɢ� ɝɥɭɛɢɧɚ� ɪɟɡɚɧɢɹ� W
ɨɩɪɟɞɟɥɹɸɬ� ɲɢɪɢɧɭ� E ɢ� ɬɨɥɳɢɧɭ� D
ɫɬɪɭɠɤɢ�ɩɨ�ɡɚɜɢɫɢɦɨɫɬɢ�

M
 
VLQ
W

E �� M� VLQVD ��� ���

Ɉɱɟɜɢɞɧɨ�� ɩɨɞɨɛɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ�
ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ� ɥɸɛɨɝɨ� ɪɟɠɭɳɟɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�ɞɥɹ�ɜɵɪɟɡɤɢ�ɨɤɨɧ�

Ⱦɚɧɧɵɟ� ɞɢɚɝɪɚɦɦɵ� ɩɨɤɚɡɚɧɧɚɹ� ɧɚ�
ɪɢɫ�� �� ɢɥɥɸɫɬɪɢɪɭɸɬ� ɪɚɛɨɬɭ� ɟɞɢɧɢɱɧɵɯ�
ɪɟɡɰɨɜ�� ɚ� ɫ� ɭɱɟɬɨɦ� ɬɨɝɨ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ�
ɤɨɪɩɭɫɨɜ� ɜɵɪɟɡɚɸɳɢɯ� ɭɫɬɪɨɣɫɬɜ� ɫɨɫɬɨɢɬ�
ɢɡ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ� ɢ� ɤɨɧɢɱɟɫɤɢɯ� ɱɚɫɬɟɣ��
ɧɚ� ɤɨɬɨɪɵɯ� ɩɨ� ɨɛɪɚɡɭɸɳɢɦ� ɢɥɢ�
ɧɚɤɥɨɧɧɵɦ� ɥɢɧɢɹɦ� ɜ� ɤɚɱɟɫɬɜɟ� ɪɟɡɰɨɜ�
ɪɚɡɦɟɳɚɸɬ� ɬɜɟɪɞɨɫɩɥɚɜɧɵɟ� ɜɫɬɚɜɤɢ� ɢ� ɜ�
ɤɚɠɞɵɣ� ɤɨɧɤɪɟɬɧɵɣ� ɦɨɦɟɧɬ� ɪɚɛɨɬɵ�
ɪɚɣɛɟɪɚ� ɪɟɡɰɨɦ� ɫɥɟɞɭɟɬ� ɫɱɢɬɚɬɶ�
ɤɨɥɢɱɟɫɬɜɨ� ɜɫɬɚɜɨɤ� Q�� ɪɟɠɭɳɢɯ� ɫɬɟɧɤɭ�
ɨɛɫɚɞɧɨɣ�ɤɨɥɨɧɧɵ�

ɉɪɢ�ɨɞɧɨɣ�ɢ�ɬɨɣ�ɠɟ�ɩɨɞɚɱɟ�� FRQVW V ��ɫɤɨɪɨɫɬɶ�ɪɟɡɚɧɢɹ�9 ɢ�©ɠɢɡɧɶª�ɪɟɡɰɚ�7 ɛɭɞɭɬ�
ɮɭɧɤɰɢɟɣ�ɫɥɟɞɭɸɳɢɯ�ɩɚɪɚɦɟɬɪɨɜ�

� �DMV ����� ɪ QWI79  � ���

Ɋɢɫ�����Ⱦɢɚɝɪɚɦɦɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɤɨɪɨɫɬɢ�
ɪɟɡɚɧɢɹ�ɞɥɹ�ɫɬɚɥɟɣ�ɪɚɡɥɢɱɧɨɣ�ɬɜɺɪɞɨɫɬɢ��ɝɞɟ�V�
± ɩɨɞɚɱɚ�ɪɟɡɰɚ��ɦɦ�ɨɛ��W�± ɝɥɭɛɢɧɚ�ɪɟɡɚɧɢɹ��ɦɦ�



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

��

ɝɞɟ D ± ɭɝɨɥ�ɤɥɢɧɨɜɨɝɨ�ɨɬɤɥɨɧɢɬɟɥɹ��D  ��±�q�
ɇɚɢɛɨɥɟɟ� ɧɟɝɚɬɢɜɧɵɦ� ɩɨɫɥɟɞɫɬɜɢɟɦ� ɪɚɛɨɬ� ɩɨ� ɜɵɪɟɡɤɟ� ɨɤɨɧ� ɹɜɥɹɟɬɫɹ� ɩɨɹɜɥɟɧɢɟ� ɜ�

ɫɤɜɚɠɢɧɟ�ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɫɬɪɭɠɤɢ��ɬɪɟɛɭɸɳɟɣ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɡɚɬɪɚɬ�ɜɪɟɦɟɧɢ�ɢ�ɫɪɟɞɫɬɜ�ɞɥɹ�
ɩɨɥɧɨɝɨ� ɢɡɜɥɟɱɟɧɢɹ� ɟɺ� ɢɡ� ɫɤɜɚɠɢɧɵ�� ɩɭɬɺɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɚɝɧɢɬɧɵɯ� ɥɨɜɭɲɟɤ��
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ� ɨɱɢɫɬɢɬɟɥɟɣ�� ɥɢɛɨ� ɡɚɤɚɱɤɨɣ� ɜ� ɫɤɜɚɠɢɧɭ� ɰɟɦɟɧɬɧɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɚ� ɡɚɬɟɦ�
ɪɚɡɛɭɪɢɜɚɧɢɹ�ɟɝɨ�ɜɦɟɫɬɟ�ɫɨ�ɫɬɪɭɠɤɨɣ�

Ⱦɢɚɝɪɚɦɦɚ� ɢɡɦɟɧɟɧɢɹ� ɨɛɴɟɦɚ� ɫɬɪɭɠɤɢ� �ɫɦ��ɦɢɧ�� ɩɪɢ� ɫɤɨɪɨɫɬɢ� ɪɟɡɚɧɢɹ� 9 ɨɬ�
ɢɡɦɟɧɟɧɢɹ�V ɢ�W ɩɨ�ɞɚɧɧɵɦ�ɞɢɚɝɪɚɦɦɵ��ɢɡɨɛɪɚɠɺɧɧɨɣ�ɧɚ�ɪɢɫ����ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ�����ɂɡ�ɞɚɧɧɵɯ�
ɪɢɫ����ɜɢɞɧɨ��ɱɬɨ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɩɨɞɚɱɢ� V ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɨɛɴɟɦ�ɫɬɪɭɠɤɢ�ɥɢɲɶ�ɞɨ� V  � ± �
ɦɦ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� W ɩɨɫɬɨɹɧɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɨɛɴɟɦ� ɫɧɹɬɨɣ� ɫɬɪɭɠɤɢ�� ɇɚ�
ɩɪɚɤɬɢɤɟ� ɷɬɨɬ� ɜɵɜɨɞ� ɫɥɟɞɭɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɛɨɥɶɲɨɣ� ɝɥɭɛɢɧɟ�
ɪɟɡɚɧɢɹ�ɩɪɢɦɟɧɹɬɶ�ɦɟɧɶɲɟɟ�ɨɬɧɨɲɟɧɢɟ�V�� W��ɱɟɦ�ɩɪɢ�ɦɚɥɨɣ�

Ɋɢɫ��� Ⱦɢɚɝɪɚɦɦɚ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɛɴɟɦɚ�ɫɬɪɭɠɤɢ ɨɬ�ɩɨɞɚɱɢ�ɪɟɡɰɚ�ɢ�ɝɥɭɛɢɧɵ�ɪɟɡɚɧɢɹ�ɦɟɬɚɥɥɚ

Ɉɬɫɭɬɫɬɜɢɟ� ɞɚɧɧɵɯ� ɨ� ɩɪɢɜɟɞɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɚɯ� ɪɟɡɚɧɢɹ�� ɚ� ɬɚɤɠɟ� ɧɚɪɭɲɟɧɢɟ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ� ɩɪɢɜɨɞɹɬ� ɤ� ɩɨɥɭɱɟɧɢɸ� ɨɤɧɚ� ɧɟɩɪɚɜɢɥɶɧɵɯ� ɪɚɡɦɟɪɨɜ�� ɱɬɨ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɨɫɥɨɠɧɹɟɬ� ɞɚɥɶɧɟɣɲɭɸ� ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ�� Ⱦɥɢɧɧɚ� ɜɵɪɟɡɚɟɦɨɝɨ� ɨɤɧɚ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� >�@� ɜɧɭɬɪɟɧɧɢɦ� ɞɢɚɦɟɬɪɨɦ� ɩɪɨɪɟɡɚɟɦɨɣ� ɤɨɥɨɧɧɵ Gɜɧ� �� ɭɝɥɨɦ� ɤɥɢɧɨɜɨɝɨ�
ɨɬɤɥɨɧɢɬɟɥɹ�D��ɧɚɢɛɨɥɶɲɢɦ�'� ɢ�ɧɚɢɦɟɧɶɲɢɦ�'� ɞɢɚɦɟɬɪɚɦɢ�ɪɚɣɛɟɪɚ� �ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɤɨɧɢɱɟɫɤɢɯ�ɪɚɣɛɟɪɨɜ���ɞɥɢɧɨɣ�ɪɚɣɛɟɪɚ�K��

�VLQ�
FWJ ��

ɜɧ�ɨɤɧ

K''
GO ɤ �

�
�� 

D
D ���

ɉɪɢ�ɜɵɪɟɡɤɟ�ɨɤɧɚ�ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ�ɪɚɣɛɟɪɨɦ�ɞɥɢɧɚ�ɨɤɧɚ��

�VLQ�
FWJɜɧ�ɨɤɧ

K'
GO ɰ ��� 

D
D � ���

ɝɞɟ�' ± ɞɢɚɦɟɬɪ�ɪɚɣɛɟɪɚ�

ɋɯɟɦɚ� ɜɵɪɟɡɤɢ� ɨɤɧɚ� ɜ� ɨɛɫɚɞɧɨɣ� ɤɨɥɨɧɧɟ� ɫ� Gɜɧ  �� ɦɦ� �ɬɨɥɳɢɧɚ� ɫɬɟɧɤɢ� � ɦɦ��
ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ�ɪɚɣɛɟɪɨɦ�ɫ�'� ����ɦɦ��K� �����ɦɦ�ɢ�Į� �����ɩɨɫɬɪɨɟɧɧɚɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɫɢɫɬɟɦɵ�©Ʉɨɦɩɚɫ��'ª��ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ����

ɉɨ� ɮɨɪɦɭɥɟ� ���� ɪɚɫɫɱɢɬɚɥɢ� ɫɥɟɞɭɸɳɢɟ� ɩɚɪɚɦɟɬɪɵ�� ɞɥɢɧɭ� ɨɤɧɚ� Oɨɤɧ�ɰ  ��� ɦɦ� ɢ�
ɩɨɥɧɭɸ�ɞɥɢɧɭ�ɜɵɪɟɡɚɧɧɨɣ�ɱɚɫɬɢ�Oɩ�ɞ�  ������ɦɦ�

Ɂɧɚɹ� ɩɚɪɚɦɟɬɪɵ� ɜɵɪɟɡɚɧɧɨɣ� ɱɚɫɬɢ� ɨɛɫɚɞɧɨɣ� ɤɨɥɨɧɧɵ�� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɨɛɴɟɦ� ɢ�
ɦɚɫɫɭ� ɦɟɬɚɥɥɚ�� ɩɟɪɟɜɟɞɟɧɧɨɝɨ� ɩɪɢ� ɜɵɪɟɡɤɟ� ɨɤɨɧ� ɜ� ɫɬɪɭɠɤɭ�� ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɞɨɛɢɬɶɫɹ�
ɧɚɢɛɨɥɟɟ�ɤɚɱɟɫɬɜɟɧɧɨɣ�ɨɱɢɫɬɤɢ� ɡɚɛɨɹ�ɢ� ɫɬɜɨɥɚ�ɫɤɜɚɠɢɧɵ�ɩɭɬɟɦ�ɫɪɚɜɧɟɧɢɹ�ɦɚɫɫɵ�ɫɬɪɭɠɤɢ��



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

��

ɧɚɯɨɞɹɳɟɣɫɹ� ɜ� ɫɤɜɚɠɢɧɟ�� ɫ� ɟɟ� ɦɚɫɫɨɣ�� ɢɡɜɥɟɱɟɧɧɨɣ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦɢ�
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ�ɥɨɜɭɲɤɚɦɢ�ɫ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ�ɩɨɬɨɤɨɦ�ɩɪɨɦɵɜɨɱɧɨɣ�ɠɢɞɤɨɫɬɢ�

ȼ ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɪɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɪɟɡɰɨɜɨɝɨ�
ɢɧɫɬɪɭɦɟɧɬɚ�ɩɪɢ�ɨɛɪɚɛɨɬɤɟ�ɫɬɚɥɶɧɵɯ�ɨɛɫɚɞɧɵɯ�ɤɨɥɨɧɧ�ɛɟɡ�ɭɱɟɬɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɡɚɬɪɭɛɧɨɣ�
ɫɪɟɞɵ�� Ɉɞɧɚɤɨ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɨɧɨ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɢ� ɞɥɹ� ɤɚɱɟɫɬɜɟɧɧɨɝɨ�
ɡɚɜɟɪɲɟɧɢɹ�ɜɵɪɟɡɤɢ�ɨɤɨɧ�ɜɨɡɦɨɠɧɨ�ɢɡɦɟɧɟɧɢɟ�ɝɟɨɦɟɬɪɢɢ�ɮɪɟɡ�ɢ�ɪɟɠɢɦɨɜ�ɪɟɡɚɧɢɹ�

Ɋɢɫ�� ��� ɋɯɟɦɚ� ɜɵɪɟɡɤɢ� ɨɤɧɚ� ɜ� ɨɛɫɚɞɧɨɣ� ɤɨɥɨɧɧɟ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ� ɪɚɣɛɟɪɨɦ� �� ±
ɨɛɫɚɞɧɚɹ� ɤɨɥɨɧɧɚ�� �� ± ɪɚɣɛɟɪ�� �ɧɚɩɪɚɜɥɟɧɢɟ� ɜɵɪɟɡɤɢ� ɩɨɤɚɡɚɧɨ� ɫɬɪɟɥɤɨɣ��� ɚ� ± ɨɛɳɢɣ� ɜɢɞ�
ɜɡɚɢɦɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ� ɨɛɫɚɞɧɨɣ� ɤɨɥɨɧɧɵ� � ɢ� ɪɚɣɛɟɪɚ�� ɛ� ± ɨɛɳɢɣ� ɜɢɞ� ɨɛɫɚɞɧɨɣ� ɬɪɭɛɵ� ɫ�
ɜɵɪɟɡɚɧɧɵɦ�ɨɤɧɨɦ��ɜ�± ɨɛɳɢɣ�ɜɢɞ�ɜɵɪɟɡɚɧɧɨɣ�ɱɚɫɬɢ

ȼɢɤɥɚɞɟɧɨ�ɧɚɩɪɹɦɢ�ɳɨɞɨ�ɩɿɞɜɢɳɟɧɧɹ�ɹɤɨɫɬɿ�ɪɨɛɿɬ�ɪɿɠɭɱɨɝɨ�ɿɧɫɬɪɭɦɟɧɬɭ��ɪɚɣɛɟɪɿɜ���
ɩɪɢɡɧɚɱɟɧɨɝɨ�ɞɥɹ�ɜɢɪɿɡɤɢ�ɜɿɤɨɧ�ɭ�ɨɛɫɚɞɧɢɯ�ɤɨɥɨɧɚɯ�

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��Ɋɚɣɛɟɪɢ��ɮɪɟɡɟɪɢ��ɨɛɫɚɞɧɚ ɤɨɥɨɧɚ��ɜɢɪɿɡɤɚ�ɜɿɤɨɧ�

7KH�ZD\V�DUH�RIIHUHG�WR�LPSURYH�WKH�TXDOLW\�RI�RSHUDWLRQV�RI�FXWWLQJ�WRROV��UXEEHUV��DSSOLHG�
IRU�FXWWLQJ�GRRUV�LQ�FDVLQJ�VWULQJV�

.H\�ZRUGV��UXEEHUV��PLOOLQJ�FXWWHU��FDVLQJ�VWULQJ��FXWWLQJ�GRRUV�

Ʌɢɬɟɪɚɬɭɪɚ
�� Ȼ����Ȼɭɪɨɜɵɟ�ɤɨɦɩɥɟɤɫɵ� ɋɨɜɪɟɦɟɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�ɢ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ��ɉɨɞ�ɨɛɳ�� ɪɟɞ��

Ⱥ� Ɇ� Ƚɭɫɦɚɧɚ��Ʉ� ɉ� ɉɨɪɨɠɫɤɨɝɨ��± ȿɤɚɬɟɪɢɧɛɭɪɝ��ɍȽȽȽȺ��������± ����ɫ��
�� ɇɢɮɨɧɬɨɜɘ� Ⱥ���Ʉɥɟɳɟɧɤɨ ɂ� ɂ��Ɋɟɦɨɧɬ�ɧɟɮɬɹɧɵɯ�ɢ�ɝɚɡɨɜɵɯ�ɫɤɜɚɠɢɧ��ɑ��,��± ɉɨɞ�ɪɟɞ��ɞ��

ɬɟɯɧ��ɧɚɭɤ��ɱɥ��ɤɨɪɪ��ɊȺȿɇ��ɩɪɨɮ��ɘ� Ⱥ� ɇɢɮɨɧɬɨɜɚ��± ɋ��ɉɛ���ɉɪɨɮɟɫɫɢɨɧɚɥ�������
�� Ɂɧɚɦɟɧɫɤɢɣ Ⱥ� ɉ��ɋɩɪɚɜɨɱɧɢɤ�ɦɟɬɚɥɥɢɫɬɚ��Ɍ� ,,��± Ɇ���ɈɇɌɂ��ȽɨɫɆɚɲɆɟɬɂɡɞɚɬ�������
�� ɘɪɬɚɟɜ ɋ� Ʌ�� ɉɪɚɤɬɢɱɟɫɤɢɣ� ɫɩɪɚɜɨɱɧɢɤ� ɛɭɪɨɜɨɝɨ� ɦɚɫɬɟɪɚ�� ɋɩɪɚɜɨɱɧɨɟ� ɪɭɤɨɜɨɞɫɬɜɨ�

ɞɥɹ�ɦɚɫɬɟɪɨɜ�ɩɨ�ɛɭɪɟɧɢɸ��ɨɫɜɨɟɧɢɸ�ɢ�ɢɫɩɵɬɚɧɢɸ�ɧɟɮɬɹɧɵɯ�ɢ�ɝɚɡɨɜɵɯ�ɫɤɜɚɠɢɧ��Ɍ��,��±
ɋ��ɉɛ���ɉɪɨɮɟɫɫɢɨɧɚɥ�������

ɉɨɫɬɭɩɢɥɚ���������


