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ʚʏʐʝʟʏʡʝʟʜʏʮ�ʟʏʐʝʡʏ�͒ ͵

ʦʗʠʚʔʜʜʪʔ�ʛʔʡʝʓʪ�ʟʔʧʔʜʗʮ�ʢʟʏʑʜʔʜʗʘ�
ʗ�ʠʗʠʡʔʛ�ʢʟʏʑʜʔʜʗʘ�ʑ�ʠʟʔʓʔ��������

ɐɟɥɶ�ɥɚɛɨɪɚɬɨɪɧɨɣ�ɪɚɛɨɬɵ ± ɨɡɧɚɤɨɦɢɬɶɫɹ�ɫ�ɨɫɧɨɜɧɵɦɢ�ɩɪɢɟ�
ɦɚɦɢ ɪɟɲɟɧɢɹ�ɭɪɚɜɧɟɧɢɣ�ɢ�ɫɢɫɬɟɦ�ɭɪɚɜɧɟɧɢɣ�ɱɢɫɥɟɧɧɵɦɢ�ɦɟɬɨɞɚɦɢ�

ʝ˒˓ˈˇˈˎˈːˋˈ�ˍˑˏ˒ˎˈˍ˔ː˞˘�˚ˋ˔ˈˎ

Ɋɟɲɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ� ɭɪɚɜɧɟɧɢɣ� ɫɨɞɟɪɠɚɬ� ɤɨɦɩɥɟɤɫɧɵɟ� ɱɢɫɥɚ��
0DWK&$' ɜɨɫɩɪɢɧɢɦɚɟɬ�ɤɨɦɩɥɟɤɫɧɵɟ�ɱɢɫɥɚ�ɜ�ɮɨɪɦɟ�D � EL��ɝɞɟ�D ɢ�E ±
ɨɛɵɱɧɵɟ�ɱɢɫɥɚ��Ʉɨɦɩɥɟɤɫɧɵɟ�ɱɢɫɥɚ�ɦɨɝɭɬ�ɬɚɤɠɟ�ɜɨɡɧɢɤɚɬɶ�ɜ�ɪɟɡɭɥɶ�
ɬɚɬɟ� ɜɵɱɢɫɥɟɧɢɣ�� ɞɚɠɟ� ɟɫɥɢ� ɜɫɟ� ɢɫɯɨɞɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜɟɳɟɫɬɜɟɧɧɵ��

ɇɚɩɪɢɦɟɪ�� ɟɫɥɢ� ɜɵɱɢɫɥɢɬɶ� ��� 0DWK&$' ɜɨɡɜɪɚɳɚɟɬ� L�� ɉɪɢ� ɜɜɨɞɟ�
ɤɨɦɩɥɟɤɫɧɵɯ�ɱɢɫɟɥ�ɧɟɥɶɡɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�L ɫɚɦɭ�ɩɨ�ɫɟɛɟ�ɞɥɹ�ɜɜɨɞɚ�ɤɨɦ�
ɩɥɟɤɫɧɨɣ� ɟɞɢɧɢɰɵ�� ɇɭɠɧɨ� ɜɫɟɝɞɚ� ɩɟɱɚɬɚɬɶ� �L�� ɜ� ɩɪɨɬɢɜɧɨɦ� ɫɥɭɱɚɟ�
0DWK&$' ɢɫɬɨɥɤɭɟɬ� L ɤɚɤ�ɩɟɪɟɦɟɧɧɭɸ��Ʉɨɝɞɚ�ɤɭɪɫɨɪ�ɩɨɤɢɞɚɟɬ�ɜɵɪɚ�
ɠɟɧɢɟ�� ɫɨɞɟɪɠɚɳɟɟ��L��0DWK&$' ɫɤɪɵɜɚɟɬ�ɢɡɛɵɬɨɱɧɭɸ�ɟɞɢɧɢɰɭ��ɇɟ�
ɤɨɬɨɪɵɟ�ɨɩɟɪɚɰɢɢ�ɧɚɞ�ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ�����
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Ɋɢɫ� ��
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Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɫɢɫɬɟɦ� ɥɢɧɟɣɧɵɯ� ɭɪɚɜɧɟɧɢɣ� ɜ� ɫɢɫɬɟɦɟ�0DWK&$'
ɜɜɟɞɟɧɚ�ɮɭɧɤɰɢɹ� OVROYH�$�%���ɤɨɬɨɪɚɹ�ɜɨɡɜɪɚɳɚɟɬ�ɜɟɤɬɨɪ�; ɞɥɹ�ɫɢɫɬɟ�
ɦɵ�ɥɢɧɟɣɧɵɯ�ɭɪɚɜɧɟɧɢɣ�$ Â�;  % ɩɪɢ�ɡɚɞɚɧɧɨɣ�ɦɚɬɪɢɰɟ�ɤɨɷɮɮɢɰɢ�
ɟɧɬɨɜ�$ ɢ� ɜɟɤɬɨɪɟ� ɫɜɨɛɨɞɧɵɯ� ɱɥɟɧɨɜ� %�� ȿɫɥɢ� ɭɪɚɜɧɟɧɢɣ� Q�� ɪɚɡɦɟɪ�



��

ɧɨɫɬɶ�ɜɟɤɬɨɪɚ�% ɞɨɥɠɧɚ�ɛɵɬɶ�Q��ɚ�ɪɚɡɦɟɪɧɨɫɬɶ�ɦɚɬɪɢɰɵ�$ ± QîQ��ɉɪɢ�
ɦɟɪ�ɪɟɲɟɧɢɹ�ɫɢɫɬɟɦɵ�ɥɢɧɟɣɧɵɯ�ɭɪɚɜɧɟɧɢɣ�
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ɪɚɫɫɦɨɬɪɟɧ�ɧɚ�ɪɢɫ�����

Ɋɢɫ����

Ɇɧɨɝɢɟ� ɭɪɚɜɧɟɧɢɹ�� ɧɚɩɪɢɦɟɪ� ɬɪɚɧɫɰɟɧɞɟɧɬɧɵɟ�� ɢ� ɫɢɫɬɟɦɵ� ɢɡ�
ɧɢɯ� ɧɟ� ɢɦɟɸɬ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ�� Ɉɞɧɚɤɨ� ɨɧɢ� ɦɨɝɭɬ� ɪɟɲɚɬɶɫɹ�
ɱɢɫɥɟɧɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɫ�ɡɚɞɚɧɧɨɣ�ɩɨɝɪɟɲɧɨɫɬɶɸ��ɨɩɪɟɞɟɥɹɟɦɨɣ�ɩɟɪɟ�
ɦɟɧɧɨɣ�72/ �ɜ�ɦɟɧɸ�ɋɟɪɜɢɫ� Ɉɩɰɢɢ�ɪɚɛɨɱɟɣ�ɨɛɥɚɫɬɢ� ɉɟɪɟɦɟɧ�
ɧɵɟ��

Ⱦɥɹ� ɩɪɨɫɬɟɣɲɢɯ� ɭɪɚɜɧɟɧɢɣ� ɜɢɞɚ�)�[�  �� ɪɟɲɟɧɢɟ� ɧɚɯɨɞɢɬɫɹ� ɫ�
ɩɨɦɨɳɶɸ�ɮɭɧɤɰɢɢ URRW�ȼɵɪɚɠɟɧɢɟ��ɂɦɹBɩɟɪɟɦɟɧɧɨɣ��

ɗɬɚ�ɮɭɧɤɰɢɹ�ɜɨɡɜɪɚɳɚɟɬ�ɡɧɚɱɟɧɢɟ�ɩɟɪɟɦɟɧɧɨɣ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɜɵ�
ɪɚɠɟɧɢɟ�ɞɚɟɬ����Ɏɭɧɤɰɢɹ�ɪɟɚɥɢɡɭɟɬ�ɜɵɱɢɫɥɟɧɢɹ�ɢɬɟɪɚɰɢɨɧɧɵɦ�ɦɟɬɨ�
ɞɨɦ��ɩɪɢɱɟɦ�ɦɨɠɧɨ�ɡɚɞɚɬɶ�ɧɚɱɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ�ɩɟɪɟɦɟɧɧɨɣ��ɗɬɨ�ɨɫɨ�
ɛɟɧɧɨ� ɩɨɥɟɡɧɨ�� ɟɫɥɢ� ɜɨɡɦɨɠɧɨ� ɧɟɫɤɨɥɶɤɨ� ɪɟɲɟɧɢɣ�� Ɍɨɝɞɚ� ɜɵɛɨɪ�
ɪɟɲɟɧɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɵɛɨɪɨɦ� ɧɚɱɚɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɩɟɪɟɦɟɧɧɨɣ��
ɉɟɪɜɨɟ�ɩɪɢɦɟɧɟɧɢɟ�ɷɬɨɣ�ɮɭɧɤɰɢɢ�ɩɨɡɜɨɥɹɟɬ�ɧɚɣɬɢ�ɩɟɪɜɵɣ�ɤɨɪɟɧɶ�;���
Ⱦɥɹ� ɩɨɢɫɤɚ� ɜɬɨɪɨɝɨ� ɤɨɪɧɹ�;�� ɩɟɪɜɵɣ� ɢɫɤɥɸɱɚɟɬɫɹ� ɞɟɥɟɧɢɟɦ�)�[�� ɧɚ�
�[±;���� ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɞɥɹ� ɩɨɢɫɤɚ� ɬɪɟɬɶɟɝɨ� ɤɨɪɧɹ� ;�� )�[�� ɞɟɥɢɬɫɹ�
ɟɳɟ�ɢ�ɧɚ��[±;����ɉɪɢɦɟɪ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɮɭɧɤɰɢɢ�ɩɪɢɜɟɞɟɧ�ɧɚ�ɪɢɫ�����

Ɋȿɒȿɇɂȿ��ɋɂɋɌȿɆɕ�ɅɂɇȿɃɇɕɏ�ɍɊȺȼɇȿɇɂɃ�$
; %
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Ɋɟɲɟɧɢɟ�ɫɢɫɬɟɦɵ
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Ɋɢɫ����

Ⱦɥɹ�ɩɨɢɫɤɚ�ɤɨɪɧɟɣ�ɨɛɵɱɧɨɝɨ�ɩɨɥɢɧɨɦɚ�S�[� ɫɬɟɩɟɧɢ�Q ɦɨɠɧɨ�ɢɫ�
ɩɨɥɶɡɨɜɚɬɶ�ɮɭɧɤɰɢɸ

SRO\URRWV�9��

Ɉɧɚ��ɤɚɤ�ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ������ɜɨɡɜɪɚɳɚɟɬ�ɜɟɤɬɨɪ�ɤɨɪɧɟɣ�ɦɧɨɝɨ�
ɱɥɟɧɚ� �ɩɨɥɢɧɨɦɚ�� ɫɬɟɩɟɧɢ� Q�� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɤɨɬɨɪɨɝɨ� ɧɚɯɨɞɹɬɫɹ�
ɜ�ɜɟɤɬɨɪɟ�9��ɢɦɟɸɳɟɦ�ɞɥɢɧɭ��ɪɚɜɧɭɸ�Q � ��

Ɋɢɫ� ��

Ɏɭɧɤɰɢɸ�URRW ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɢ�ɜ�ɫɨɫɬɚɜɟ�ɮɭɧɤɰɢɢ�ɩɨɥɶɡɨ�
ɜɚɬɟɥɹ�� ɫɨɡɞɚɜɚɟɦɨɣ� ɫɩɟɰɢɚɥɶɧɨ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɤɨɧɤɪɟɬɧɨɣ� ɡɚɞɚɱɢ��
ɇɚɩɪɢɦɟɪ��ɤɚɤ�ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ������ɫ�ɟɟ�ɩɨɦɨɳɶɸ�ɦɨɠɧɨ�ɨɪɝɚɧɢɡɨɜɚɬɶ�
ɪɟɲɟɧɢɟ�ɭɪɚɜɧɟɧɢɹ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɩɚɪɚɦɟɬɪɚ�D�

ɇȺɏɈɀȾȿɇɂȿ�ɄɈɊɇȿɃ�ɍɊȺȼɇȿɇɂə����ɈɃ�ɋɌȿɉȿɇɂ
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ɇȺɏɈɀȾȿɇɂȿ�ɄɈɊɇȿɃ�ɄɍȻɂɑȿɋɄɈȽɈ�ɍɊȺȼɇȿɇɂə

D� � D� � D� �� D� �� Ʉɨɷɮɮɢɰɢɟɧɬɵ�

) [� � D� [� D� [� D� D� Ɂɚɞɚɧɢɟ�ɩɨɥɢɧɨɦɚ�

ȼɵɱɢɫɥɟɧɢɟ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ�ɤɨɪɧɹ�
[ � [� URRW ) [� � [� � [� �����

ȼɵɱɢɫɥɟɧɢɟ�ɞɪɭɝɢɯ�ɤɨɪɧɟɣ�
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Ɋɢɫ����

ʟˈ˛ˈːˋˈ�˔ˋ˔˕ˈˏ�ːˈˎˋːˈˌː˞˘�˖˓˃˅ːˈːˋˌ

ɉɪɢ� ɪɟɲɟɧɢɢ� ɫɢɫɬɟɦ� ɧɟɥɢɧɟɣɧɵɯ� ɭɪɚɜɧɟɧɢɣ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɫɩɟ�
ɰɢɚɥɶɧɵɣ� ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ� ɛɥɨɤ�� ɨɬɤɪɵɜɚɟɦɵɣ� ɫɥɭɠɟɛɧɵɦ� ɫɥɨɜɨɦ� ±
ɞɢɪɟɤɬɢɜɨɣ�*LYHQ��ɢɦɟɸɳɟɣ�ɫɥɟɞɭɸɳɭɸ�ɫɬɪɭɤɬɭɪɭ�

*LYHQ
ɍɪɚɜɧɟɧɢɹ
Ɉɝɪɚɧɢɱɢɬɟɥɶɧɵɟ�ɭɫɥɨɜɢɹ
ȼɵɪɚɠɟɧɢɹ�ɫ�ɮɭɧɤɰɢɹɦɢ�)LQG ɢ�0LQHUU

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ�ɞɨɩɨɥɧɹɬɶ�ɛɥɨɤ�ɩɪɨɜɟɪɤɨɣ�ɪɟɲɟɧɢɹ�ɫɢɫɬɟɦɵ�
ȼ�ɛɥɨɤɟ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɨɞɧɚ�ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɮɭɧɤɰɢɣ�
± )LQG�Y��«�YQ��± ɜɨɡɜɪɚɳɚɟɬ�ɡɧɚɱɟɧɢɟ�ɨɞɧɨɣ�ɢɥɢ�ɪɹɞɚ�ɩɟɪɟɦɟɧ�

ɧɵɯ�ɞɥɹ�ɬɨɱɧɨɝɨ�ɪɟɲɟɧɢɹ�
± 0LQHUU�Y��«�YQ��± ɜɨɡɜɪɚɳɚɟɬ� ɡɧɚɱɟɧɢɟ� ɨɞɧɨɣ�ɢɥɢ� ɪɹɞɚ�ɩɟɪɟ�

ɦɟɧɧɵɯ�ɞɥɹ�ɩɪɢɛɥɢɠɟɧɧɨɝɨ�ɪɟɲɟɧɢɹ�
Ɇɟɠɞɭ� ɷɬɢɦɢ� ɮɭɧɤɰɢɹɦɢ� ɫɭɳɟɫɬɜɭɸɬ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ� ɪɚɡɥɢ�

ɱɢɹ��ɉɟɪɜɚɹ�ɮɭɧɤɰɢɹ�ɢɫɩɨɥɶɡɭɟɬɫɹ� ɬɨɝɞɚ�� ɤɨɝɞɚ� ɪɟɲɟɧɢɟ� ɪɟɚɥɶɧɨ� ɫɭ�
ɳɟɫɬɜɭɟɬ� �ɯɨɬɹ�ɢ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɚɧɚɥɢɬɢɱɟɫɤɢɦ���ȼɬɨɪɚɹ�ɮɭɧɤɰɢɹ�ɩɵɬɚ�
ɟɬɫɹ� ɧɚɣɬɢ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɩɪɢɛɥɢɠɟɧɢɟ� ɞɚɠɟ� ɤ� ɧɟɫɭɳɟɫɬɜɭɸɳɟɦɭ�
ɪɟɲɟɧɢɸ� ɩɭɬɟɦ� ɦɢɧɢɦɢɡɚɰɢɢ� ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɣ� ɩɨɝɪɟɲɧɨɫɬɢ�
ɪɟɲɟɧɢɹ�

Ɉɝɪɚɧɢɱɢɬɟɥɶɧɵɟ�ɭɫɥɨɜɢɹ�ɜɜɨɞɹɬɫɹ�ɫɥɟɞɭɸɳɢɦɢ�ɨɩɟɪɚɬɨɪɚɦɢ�
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ȼɵɪɚɠɟɧɢɟ ɇɚɡɧɚɱɟɧɢɟ�ɨɩɟɪɚɬɨɪɚ
H� ! H� H��ɛɨɥɶɲɟ�H�
H� � H� H��ɦɟɧɶɲɟ�H�
H� H� H��ɛɨɥɶɲɟ�ɢɥɢ�ɪɚɜɧɨ�H�
H� H� H��ɦɟɧɶɲɟ�ɢɥɢ�ɪɚɜɧɨ�H�
H� H� H��ɧɟ�ɪɚɜɧɨ�H�
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