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ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɂɁȽɈɌɈȼɅȿɇɂə�ɂ�ɉɊɂɆȿɇȿɇɂə

���

ɍȾɄ����������������

Ʌ� ɇ� Ⱦɟɜɢɧ� ɞ�ɪ ɬɟɯɧ��ɧɚɭɤ��ɇ��ȿ��ɋɬɚɯɧɢɜ��ɤɚɧɞ��ɬɟɯɧ��ɧɚɭɤ

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

ɂɇɎɈɊɆȺɐɂɈɇɇɈ�ɂɁɆȿɊɂɌȿɅɖɇȺə�ɋɂɋɌȿɆȺ�ɂɋɋɅȿȾɈȼȺɇɂə�
ɉɊɈɐȿɋɋȺ�ɊȿɁȺɇɂə�ɂɇɋɌɊɍɆȿɇɌɈɆ�ɂɁ�ɋɌɆ

Ɋɚɡɪɚɛɨɬɚɧɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɢɡɦɟɪɢɬɟɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɨɜ�
ɬɨɧɤɨɝɨ� ɢ� ɱɢɫɬɨɜɨɝɨ� ɬɨɱɟɧɢɹ� ɬɪɭɞɧɨɨɛɪɚɛɚɬɵɜɚɟɦɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɧɫɬɪɭɦɟɧɬɨɦ ɢɡ�
ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɢɡɦɟɪɢɬɟɥɶɧɚɹ�ɫɢɫɬɟɦɚ��ɫɢɥɚ�ɪɟɡɚɧɢɹ��ɜɢɛɪɚɰɢɢ��
ɢɧɫɬɪɭɦɟɧɬ�ɢɡ�ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ��

ɍɱɟɧɵɟ� ɂɧɫɬɢɬɭɬɚ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ� ɍɤɪɚɢɧɵ�
ɫɨɡɞɚɥɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɢɡɦɟɪɢɬɟɥɶɧɭɸ� ɫɢɫɬɟɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɪɟɡɚɧɢɹ� �ɪɢɫ�� ���
>�@�� ɧɟɨɛɯɨɞɢɦɭɸ� ɞɥɹ� ɤɨɧɬɪɨɥɹ� ɫɢɥ� ɪɟɡɚɧɢɹ� ɢ� ɜɢɛɪɚɰɢɣ� ɩɪɢ� ɱɢɫɬɨɜɨɦ� ɢ� ɬɨɧɤɨɦ� ɬɨɱɟɧɢɢ�
ɢɧɫɬɪɭɦɟɧɬɚɦɢ� ɢɡ� ɩɨɥɢɤɪɢɫɬɚɥɥɨɜ� ɫɜɟɪɯɬɜɟɪɞɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɋɢɫɬɟɦɚ� ɫɨɫɬɨɢɬ� ɢɡ�
ɜɵɫɨɤɨɬɨɱɧɨɝɨ� ɬɨɤɚɪɧɨɝɨ ɫɬɚɧɤɚ� ɌɄɉ����ȼɆ� ɫ� ɑɉɍ� ©ɗɥɟɤɬɪɨɧɢɤɚ� &1&ª�� ɞɢɧɚɦɨɦɟɬɪɚ�
ɍȾɆ����� �ɬɪɢ� ɤɚɧɚɥɚ� ɞɥɹ� ɢɡɦɟɪɟɧɢɹ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� Ɋ[�� Ɋ\�� Ɋ]��� ɛɥɨɤɚ�
ɭɫɢɥɢɬɟɥɟɣ� ©Ɍɨɩɚɡª�� ɚɤɫɟɥɟɪɨɦɟɬɪɚ� .'� ��D� ɮɢɪɦɵ� ©0HWUD� 0HVV� XQG� )UHTXHQ]WHFKQLNª�
�Ƚɟɪɦɚɧɢɹ�� ɫ� ɫɨɝɥɚɫɭɸɳɢɦ� ɭɫɢɥɢɬɟɥɟɦ�� ɚɧɚɥɨɝɨ�ɰɢɮɪɨɜɨɝɨ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ� �Ⱥɐɉ�� $'$�
�����ɮɢɪɦɵ�©+2/,7�'DWD�6\VWHPVª�ɢ�ɤɨɦɩɶɸɬɟɪɚ�,%0�

Ɋɢɫ�����Ȼɥɨɤ�ɫɯɟɦɚ�ɫɢɫɬɟɦɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɪɟɡɚɧɢɹ

ɋɨɫɬɚɜɥɹɸɳɢɟ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� Ɋ[�� Ɋ\�� Ɋ] ɢɡɦɟɪɹɥɢ� ɞɢɧɚɦɨɦɟɬɪɨɦ� ɍȾɆ������
Ɍɟɧɡɨɦɟɬɪɢɱɟɫɤɢɟ� ɞɚɬɱɢɤɢ� ɞɢɧɚɦɨɦɟɬɪɚ� ɫɨɟɞɢɧɟɧɵ� ɜ� ɫɯɟɦɭ� ɦɨɫɬɚ� ɍɢɧɫɬɨɧɚ� ɢ� ɹɜɥɹɸɬɫɹ�
ɱɚɫɬɶɸ� ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ� ɭɫɢɥɢɬɟɥɹ� ɛɥɨɤɚ� ©Ɍɨɩɚɡª�� ɋɢɝɧɚɥɵ�� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ�
ɫɨɫɬɚɜɥɹɸɳɢɦ� ɫɢɥɵ� ɪɟɡɚɧɢɹ�� ɩɨɫɬɭɩɚɸɬ� ɜ� ɚɧɚɥɨɝɨ�ɰɢɮɪɨɜɨɣ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ�� Ʉɚɠɞɵɣ�
ɭɫɢɥɢɬɟɥɶ� ɫɧɚɛɠɟɧ� ɢɧɞɢɤɚɬɨɪɨɦ� ɢ� ɩɟɪɟɦɟɧɧɵɦɢ� ɪɟɡɢɫɬɨɪɚɦɢ� ɞɥɹ� ɛɚɥɚɧɫɢɪɨɜɤɢ� ɢ�



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɧɚɫɬɪɨɣɤɢ� ɧɟɨɛɯɨɞɢɦɨɝɨ� ɞɢɚɩɚɡɨɧɚ� ɫɢɝɧɚɥɚ�� Ɋɚɛɨɱɢɣ� ɞɢɚɩɚɡɨɧ� ɱɚɫɬɨɬ� ɢɡɦɟɪɟɧɢɹ�
ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɥɵ�ɪɟɡɚɧɢɹ��± ɞɨ�����Ƚɰ�

ȼɢɛɪɚɰɢɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɟɡɚɧɢɹ� ɢɡɦɟɪɹɥɢ� ɚɤɫɟɥɟɪɨɦɟɬɪɨɦ� .'� ��D� ɫ� ɪɚɛɨɱɢɦ�
ɞɢɚɩɚɡɨɧɨɦ� ɱɚɫɬɨɬ� ��±������ Ƚɰ�� Ⱥɤɫɟɥɟɪɨɦɟɬɪ� ɡɚɤɪɟɩɥɹɥɢ� ɜ� ɧɢɠɧɟɣ� ɱɚɫɬɢ� ɪɟɡɰɚ�
ɦɚɤɫɢɦɚɥɶɧɨ�ɩɪɢɛɥɢɠɟɧɧɨ�ɤ�ɡɨɧɟ�ɪɟɡɚɧɢɹ��ɪɢɫ������Ⱥɤɫɟɥɟɪɨɦɟɬɪ�ɢɦɟɟɬ�ɛɨɥɶɲɨɟ�ɜɵɯɨɞɧɨɟ�
ɫɨɩɪɨɬɢɜɥɟɧɢɟ��ɩɨɷɬɨɦɭ�ɞɥɹ�ɟɝɨ�ɫɨɝɥɚɫɨɜɚɧɢɹ�ɫ�Ⱥɐɉ�ɪɚɡɪɚɛɨɬɚɥɢ�ɫɩɟɰɢɚɥɶɧɵɣ�ɭɫɢɥɢɬɟɥɶ�ɢ�
ɛɥɨɤ�ɩɢɬɚɧɢɹ��ɪɢɫ���� ɚ���ɍɫɢɥɢɬɟɥɶ�ɫɨɫɬɨɢɬ�ɢɡ�ɞɜɭɯ�ɤɚɫɤɚɞɨɜ��ɫɨɛɪɚɧɧɵɯ�ɧɚ�ɫɨɜɪɟɦɟɧɧɵɯ�
ɨɩɟɪɚɰɢɨɧɧɵɯ�ɭɫɢɥɢɬɟɥɹɯ�ɈɊȺ������ɗɥɟɤɬɪɢɱɟɫɤɚɹ�ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɫɨɝɥɚɫɭɸɳɟɝɨ�
ɭɫɢɥɢɬɟɥɹ�ɩɨɤɚɡɚɧɚ�ɧɚ�ɪɢɫ���� ɛ�

ɚ ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɪɟɡɰɚ�ɫ�ɞɚɬɱɢɤɨɦ�ɭɫɤɨɪɟɧɢɹ��ɚ��ɢ�ɤɪɟɩɥɟɧɢɹ�ɜ�ɞɢɧɚɦɨɦɟɬɪɟ��ɛ�

ɚ ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɭɫɢɥɢɬɟɥɹ�ɢ�ɛɥɨɤɚ�ɩɢɬɚɧɢɹ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ��ɚ���ɢ�ɫɯɟɦɚ�ɭɫɢɥɢɬɟɥɹ��ɛ�

ɋɢɝɧɚɥɵ�ɨɬ�ɞɢɧɚɦɨɦɟɬɪɚ�ɢ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�ɱɟɪɟɡ�ɭɫɢɥɢɬɟɥɢ�ɩɨɫɬɭɩɚɥɢ�ɧɚ�Ⱥɐɉ�$'$�
������ ɫɨɟɞɢɧɟɧɧɵɣ� ɫ� ɉɄ� 86%� ɤɚɛɟɥɟɦ�� Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɱɚɫɬɨɬɚ� ɨɩɪɨɫɚ� ɜɯɨɞɧɵɯ� ɤɚɧɚɥɨɜ�
Ⱥɐɉ�± ����ɤȽɰ�

ɍɩɪɚɜɥɹɥɢ� Ⱥɐɉ� $'$� ����� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɵ� ©3RZHU*UDSKª� >��� �@�� ɤɨɬɨɪɚɹ�
ɩɨɡɜɨɥɹɥɚ� ɨɩɟɪɚɬɨɪɭ� ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ� ɧɚɛɥɸɞɚɬɶ� ɡɚ� ɩɪɨɰɟɫɫɨɦ� ɪɟɡɚɧɢɹ� ɧɚ� ɷɤɪɚɧɟ�
ɤɨɦɩɶɸɬɟɪɚ��ɚ�ɩɨ�ɨɤɨɧɱɚɧɢɢ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɡɚɩɢɫɚɬɶ�ɧɚ�ɠɟɫɬɤɢɣ�ɞɢɫɤ�ɧɟ�ɬɨɥɶɤɨ�ɪɟɡɭɥɶɬɚɬɵ��
ɧɨ� ɢ� ɧɚɫɬɪɨɣɤɢ� ɩɨ� ɤɚɠɞɨɦɭ� ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ� ɤɚɧɚɥɭ�� ɉɪɢ� ɷɬɨɦ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɵ�
©3RZHU*UDSKª�ɜɵɩɨɥɧɹɥɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ�ɨɛɪɚɛɨɬɤɭ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɡɦɟɪɟɧɢɣ��



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

���

Ɉɫɨɛɟɧɧɨɫɬɢ�ɝɪɚɞɭɢɪɨɜɤɢ�ɫɢɫɬɟɦɵ
Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɬɨɱɧɨɫɬɶ� ɢɡɦɟɪɟɧɢɣ� ɧɚ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɫɢɫɬɟɦɟ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɜ�

ɪɟɡɭɥɶɬɚɬɟ� ɬɳɚɬɟɥɶɧɨɣ� ɝɪɚɞɭɢɪɨɜɤɢ� ɞɢɧɚɦɨɦɟɬɪɚ�� Ⱦɥɹ� ɝɪɚɞɭɢɪɨɜɤɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɷɬɚɥɨɧɧɵɣ� ɞɢɧɚɦɨɦɟɬɪ� ȾɈɋɆ���� � Ƚɪɚɞɭɢɪɨɜɤɭ� ɞɢɧɚɦɨɦɟɬɪɚ� ɍȾɆ����� ɜɵɩɨɥɧɹɥɢ�
ɧɟɡɚɜɢɫɢɦɨ�ɩɨ�ɤɚɠɞɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɫɢɥɵ�ɪɟɡɚɧɢɹ��ɪɢɫ� ���

ɚ ɛ
Ɋɢɫ�����Ɉɛɳɢɣ�ɜɢɞ�ɪɚɡɦɟɳɟɧɢɹ�ɷɬɚɥɨɧɧɨɝɨ�ɞɢɧɚɦɨɦɟɬɪɚ�ɩɪɢ�ɝɪɚɞɭɢɪɨɜɤɟ�ɞɢɧɚɦɨɦɟɬɪɚ�

ɍȾɆ�����ɞɥɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ�Ɋ] �ɚ��ɢ�Ɋ\ �ɛ�

Ɋɚɫɫɦɨɬɪɢɦ� ɨɫɨɛɟɧɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɝɪɚɦɦɵ� ɭɩɪɚɜɥɟɧɢɹ� ©3RZHU*UDSKª� ɩɪɢ�
ɝɪɚɞɭɢɪɨɜɤɟ�ɫɨɫɬɚɜɥɹɸɳɟɣ�Ɋ]��ɗɬɚɥɨɧɧɵɣ�ɞɢɧɚɦɨɦɟɬɪ�ɪɚɡɦɟɳɚɥɢ�ɧɚ�ɫɬɚɧɤɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ�ɪɢɫ���ɚ��ɋ�ɩɨɦɨɳɶɸ�ɷɬɚɥɨɧɚ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ�ɧɚɝɪɭɠɚɥɢ�ɞɢɧɚɦɨɦɟɬɪ�ɍȾɆ������ɩɪɢɤɥɚɞɵɜɚɹ�
ɮɢɤɫɢɪɨɜɚɧɧɵɟ�ɫɢɥɵ�����������������������ɢ�����ɇ��ɪɢɫ������

Ɋɢɫ�����Ɉɤɧɨ�ɩɪɨɝɪɚɦɦɵ�©3RZHU*UDSKª�ɩɪɢ�ɝɪɚɞɭɢɪɨɜɤɟ�ɫɨɫɬɚɜɥɹɸɳɟɣ�Ɋ]



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɉɨɫɥɟ� ɤɚɠɞɨɝɨ� ɧɚɝɪɭɠɟɧɢɹ� ɞɢɧɚɦɨɦɟɬɪɚ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɵ� ©3RZHU*UDSKª�
ɡɚɩɢɫɵɜɚɥɢ� ɪɟɡɭɥɶɬɚɬɵ�� ȼɫɟɝɨ� ɡɚɩɢɫɚɥɢ� �� ɛɥɨɤɨɜ� ɞɚɧɧɵɯ�� Ʉɚɠɞɵɣ� ɛɥɨɤ� ɢɦɟɥ�
ɮɢɤɫɢɪɨɜɚɧɧɭɸ�ɞɥɢɬɟɥɶɧɨɫɬɶ��ɚ�ɡɧɚɱɢɬ��ɨɞɢɧɚɤɨɜɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɢɡɦɟɪɟɧɢɣ��Ɍɚɤɢɟ�ɭɫɥɨɜɢɹ�
ɨɩɪɨɫɚ�Ⱥɐɉ�ɨɛɟɫɩɟɱɢɜɚɥɢɫɶ�ɩɪɨɝɪɚɦɦɧɨ��©3RZHU*UDSKª��ɫ�ɩɨɦɨɳɶɸ�ɫɬɨɩ�ɬɪɢɝɝɟɪɚ�ɜ�ɦɟɧɸ�
ɫɢɧɯɪɨɧɢɡɚɰɢɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɢɡɦɟɪɟɧɢɣ�ɫɨɫɬɚɜɢɥɨ�����

ɉɪɨɝɪɚɦɦɚ� ©3RZHU*UDSKª� ɩɨɡɜɨɥɢɥɚ� ɜɵɩɨɥɧɢɬɶ� ɧɟɨɛɯɨɞɢɦɭɸ� ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ� ɢ�
ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ� ɞɚɧɧɵɯ� ɜ� ɞɜɚ� ɷɬɚɩɚ�� ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɜɵɩɨɥɧɹɥɢ� ɤɨɪɪɟɤɰɢɸ�
ɞɚɧɧɵɯ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɩɨɝɪɟɲɧɨɫɬɢ�ɭɫɬɚɧɨɜɤɢ�ɧɭɥɹ��Ⱦɥɹ�ɷɬɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɞɚɧɧɵɟ�ɩɟɪɜɨɝɨ�
ɛɥɨɤɚ��ɝɞɟ�ɛɵɥɨ�ɡɚɩɢɫɚɧɨ�ɜɵɯɨɞɧɨɟ�ɧɚɩɪɹɠɟɧɢɟ�ɛɟɡ�ɧɚɝɪɭɡɤɢ��ɬ�ɟ��ɫɪɟɞɧɟɟ�ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ�
ɧɚɩɪɹɠɟɧɢɹ�ɜ�ɩɟɪɜɨɦ�ɛɥɨɤɟ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ�ɩɨɝɪɟɲɧɨɫɬɢ�ɭɫɬɚɧɨɜɤɢ�ɧɭɥɹ��ȼ�ɞɚɥɶɧɟɣɲɟɦ�
ɨɬ� ɜɫɟɯ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɷɬɨ� ɡɧɚɱɟɧɢɟ� ɨɬɧɢɦɚɥɢ�� ɇɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɛɥɨɤɚ�
ɪɚɫɫɱɢɬɵɜɚɥɢ� ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ�Ɋɯ�� ɤɨɬɨɪɵɟ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɥɹ� ɩɨɫɬɪɨɟɧɢɹ�
ɝɪɚɮɢɤɚ�ɢ�ɪɚɫɱɟɬɚ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɝɪɚɞɭɢɪɨɜɤɢ��

Ɉɫɨɛɟɧɧɨɫɬɢ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧɧɵɯ
Ƚɪɚɮɢɱɟɫɤɢ� ɬɪɢ� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� ɢ� ɫɢɝɧɚɥ� ɚɤɫɟɥɟɪɨɦɟɬɪɚ� ɩɨɫɥɟ�

ɨɛɪɚɛɨɬɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�©3RZHU*UDSKª�ɞɥɹ�ɨɞɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɢɡɨɛɪɚɠɟɧɵ�ɧɚ�
ɪɢɫ����

Ɋɢɫ�����Ƚɪɚɮɢɱɟɫɤɨɟ�ɨɬɨɛɪɚɠɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɨɞɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ

ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨ� ɤɚɠɞɨɦɭ� ɤɚɧɚɥɭ� ɮɢɥɶɬɪɨɜɚɥɢ�� ɢɫɤɥɸɱɚɹ� ɫɥɭɱɚɣɧɵɟ�
ɜɵɛɪɨɫɵ�� Ⱦɥɹ� ɷɬɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɨɩɟɪɚɰɢɸ� ©1RLVHILOWHUª�� ɉɪɢɦɟɪ� ɮɢɥɶɬɪɚɰɢɢ� ɫɢɝɧɚɥɨɜ�
ɫɨɫɬɚɜɥɹɸɳɟɣ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�3] ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫ����� ɝɞɟ�ɜɢɞɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɮɢɥɶɬɪɚɰɢɢ�ɫ�
ɩɨɦɨɳɶɸ�©3RZHU*UDSKª�



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

���

ɚ ɛ
Ɋɢɫ�����ɂɫɩɨɥɶɡɨɜɚɧɢɟ�©1RLVH)LOWHUª�ɞɥɹ�3] ɞɨ�ɮɢɥɶɬɪɚɰɢɢ��ɚ��ɢ�ɩɨɫɥɟ�ɧɟɟ��ɛ�

ɋ� ɩɨɦɨɳɶɸ� ɨɩɟɪɚɰɢɢ� ɤɚɥɢɛɪɨɜɤɢ� ©&DOLEUDWHª� ɫɢɝɧɚɥ� ɩɪɨɝɪɚɦɦɧɨ� ɫɦɟɳɚɥɢ� ɞɥɹ�
ɢɫɤɥɸɱɟɧɢɹ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ� ɩɨɝɪɟɲɧɨɫɬɢ� ɢ� ɭɦɧɨɠɚɥɢ� ɧɚ� ɤɨɷɮɮɢɰɢɟɧɬ� ɝɪɚɞɭɢɪɨɜɤɢ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ�ɩɨɥɭɱɢɥɢ�ɝɪɚɮɢɤɢ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɜ�ɟɞɢɧɢɰɚɯ�ɋɂ��ɇ��

Ⱦɜɨɣɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɨɩɰɢɢ� ©0DJQLWXGHª� �ɤɨɪɟɧɶ� ɫɭɦɦɵ� ɤɜɚɞɪɚɬɨɜ�� ɩɨɡɜɨɥɢɥɨ�
ɪɚɫɫɱɢɬɚɬɶ� ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ� ɫɢɥɭ� 5 ɞɥɹ� ɤɚɠɞɨɣ� ɬɨɱɤɢ� ɢ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ� ɩɨɫɬɪɨɢɬɶ��
ɝɪɚɮɢɤ�ɟɟ�ɢɡɦɟɧɟɧɢɹ�ɜɨ�ɜɪɟɦɟɧɢ�

Ɂɚɩɢɫɚɧɧɵɟ� ɝɪɚɮɢɤɢ� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɚɡɛɢɜɚɥɢ� ɢ� ɨɬɞɟɥɶɧɨ� ɜɵɞɟɥɹɥɢ�
ɫɩɟɰɢɮɢɱɟɫɤɢɟ�ɭɱɚɫɬɤɢ�ɪɟɡɚɧɢɹ��ɇɚɩɪɢɦɟɪ��ɧɚ�ɝɪɚɮɢɤɟ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɫɢɥɵ�ɪɟɡɚɧɢɹ��ɪɢɫ�����
ɜɵɞɟɥɢɥɢ� ɩɹɬɶ� ɬɚɤɢɯ� ɭɱɚɫɬɤɨɜ�� ɩɨɞɜɨɞ� ɪɟɡɰɚ� ɤ� ɞɟɬɚɥɢ�� ɜɪɟɡɚɧɢɟ�� ɫɬɚɰɢɨɧɚɪɧɨɟ� ɪɟɡɚɧɢɟ� ɢ�
ɜɵɯɨɞ� ɢɧɫɬɪɭɦɟɧɬɚ� ɢɡ� ɞɟɬɚɥɢ�� Ʉɚɠɞɚɹ� ɜɵɞɟɥɟɧɧɚɹ� ɨɛɥɚɫɬɶ� ɫɬɚɧɨɜɢɬɫɹ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ�
ɛɥɨɤɨɦ�ɞɚɧɧɵɯ��ɤɨɬɨɪɵɣ�ɯɪɚɧɢɬɫɹ�ɨɬɞɟɥɶɧɨ�ɜ�ɜɢɞɟ�ɬɟɤɫɬɨɜɨɝɨ�ɮɚɣɥɚ��ɱɬɨ�ɨɫɨɛɟɧɧɨ�ɭɞɨɛɧɨ�
ɞɥɹ�ɞɚɥɶɧɟɣɲɟɣ�ɨɛɪɚɛɨɬɤɢ��ɧɚɩɪɢɦɟɪ��ɜ�ɫɪɟɞɟ�©0DWKFDGª��

Ɋɢɫ����Ɋɚɡɛɢɜɤɚ�ɝɪɚɮɢɤɚ�ɫɢɥ�ɧɚ�ɷɬɚɩɵ�ɪɟɡɚɧɢɹ



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɪɟɡɚɧɢɹ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɩɪɨɰɟɫɫɚ�� ɤɨɬɨɪɵɟ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɫɬɚɰɢɨɧɚɪɧɨɦɭ� ɪɟɡɚɧɢɸ�� ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɢ�
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɢɟ�ɨɬɤɥɨɧɟɧɢɹ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɢ�ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�

ɉɪɢɦɟɪ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɞɥɹ� ɜɵɛɨɪɚ� ɪɟɠɢɦɨɜ� ɪɟɡɚɧɢɹ� ɫ�
ɜɢɛɪɚɰɢɨɧɧɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɶɸ

Ⱦɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɫɬɨɣɤɨɫɬɢ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɪɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɝɪɭɡɤɚɯ� ɜ� ɂɋɆ�
ɢɦ� ȼ� ɇ� Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ�ɪɚɡɪɚɛɨɬɚɧ�ɪɟɠɭɳɢɣ�ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ�ɦɚɬɟɪɢɚɥ�ɧɚ�ɨɫɧɨɜɟ�
ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�� ɫɨɞɟɪɠɚɳɢɣ�ɧɢɡɤɨɦɨɞɭɥɶɧɭɸ�ɯɢɦɢɱɟɫɤɢ�ɢɧɟɪɬɧɭɸ�ɤ�ɧɢɬɪɢɞɭ�
ɛɨɪɚ�ɞɨɛɚɜɤɭ�ɧɢɬɪɢɞɚ�ɤɪɟɦɧɢɹ�F%1�6L�1� >�@��

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɩɨɥɧɹɥɢ� ɩɪɢ� ɱɢɫɬɨɜɨɦ� ɬɨɱɟɧɢɢ� ɨɛɪɚɡɰɚ� ɢɡ�
ɡɚɤɚɥɟɧɧɨɣ�ɫɬɚɥɢ�ɏȼȽ�ɬɜɟɪɞɨɫɬɶɸ���±���+5&��Ɋɟɡɟɰ�ɫ�ɦɟɯɚɧɢɱɟɫɤɢɦ�ɤɪɟɩɥɟɧɢɟɦ�ɤɪɭɝɥɨɣ�
ɪɟɠɭɳɟɣ�ɩɥɚɫɬɢɧɵ�ɞɢɚɦɟɬɪɨɦ���ɦɦ�ɢɦɟɥ�ɩɟɪɟɞɧɢɣ�ɭɝɨɥ� J  �±����ɢ� ɡɚɞɧɢɣ�ɭɝɨɥ�D  ������
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɫɟɪɢɹ� ɫɨɫɬɨɹɥɚ� ɢɡ� ɲɟɫɬɢ� ɨɩɵɬɨɜ�� ɋɤɨɪɨɫɬɶ� ɢ� ɝɥɭɛɢɧɚ� � ɛɵɥɢ�
ɮɢɤɫɢɪɨɜɚɧɵ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� 9�  � �� ɦ�F�� W  � ���� ɦɦ�� ɂɡɦɟɧɟɧɢɟ� ɩɨɞɚɱɢ� ɨɛɭɫɥɨɜɥɢɜɚɥɨ�
ɦɧɨɝɨɨɛɪɚɡɢɟ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɹɜɥɟɧɢɣ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� �ɨɬ� ɨɬɫɭɬɫɬɜɢɹ� ɞɨ� ɧɚɥɢɱɢɹ�
ɦɚɤɫɢɦɚɥɶɧɵɯ�ɚɜɬɨɤɨɥɟɛɚɧɢɣ��� �ɂɫɩɨɥɶɡɨɜɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɞɢɫɤɪɟɬɧɵɟ�ɡɧɚɱɟɧɢɹ�ɩɨɞɚɱɢ�6��
�����������������������������������������ɦɦ�ɨɛ��

ɏɚɪɚɤɬɟɪɧɵɟ� ɚɦɩɥɢɬɭɞɧɨ�ɱɚɫɬɨɬɧɵɟ� ɫɩɟɤɬɪɵ� ɫɢɥɵ� ɪɟɡɚɧɢɹ�Ɋɭ ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� ���
Ʉɚɤ�ɜɢɞɢɦ��ɩɪɢ 6� �������ɦɦ�ɨɛ Ɋɭ ɫɨɞɟɪɠɢɬ�ɞɜɟ�ɞɨɦɢɧɢɪɭɸɳɢɟ�ɱɚɫɬɨɬɵ�± I�  ������Ƚɰ�ɢ�I�
 �������Ƚɰ��ɪɢɫ���� ɚ���ɚ�ɩɪɢ�6� ������ ɦɦ�ɨɛ ± ɨɞɧɭ� I�  ������Ƚɰ��ɪɢɫ���� ɛ���ɋɥɟɞɭɟɬ�ɬɚɤɠɟ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɱɚɫɬɨɬɚ� I�  � ����������� Ƚɰ� ɫ� ɜɵɫɨɤɨɣ� ɬɨɱɧɨɫɬɶɸ� ɫɨɜɩɚɞɚɟɬ� ɫ� ɱɚɫɬɨɬɨɣ�
ɜɪɚɳɟɧɢɹ�ɲɩɢɧɞɟɥɹ��ɤɨɬɨɪɚɹ�ɜ�ɞɚɧɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɫɨɫɬɚɜɢɥɚ����������Ƚɰ�

ɚ ɛ
Ɋɢɫ�����Ⱥɑɏ�ɫɢɥɵ�3\ ɩɪɢ�6� �������ɦɦ�ɨɛ��ɚ��ɢ��6� �������ɦɦ�ɨɛ��ɛ�

ɏɚɪɚɤɬɟɪɧɵɟ� ɫɩɟɤɬɪɵ� ɫɢɝɧɚɥɨɜ� ɚɤɫɟɥɟɪɨɦɟɬɪɚ� ɩɨɤɚɡɚɧɵ� ɧɚ� ɪɢɫ�� ���� Ⱥɦɩɥɢɬɭɞɚ�
ɜɢɛɪɚɰɢɣ� ɩɪɹɦɨ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɜɵɯɨɞɧɨɦɭ� ɧɚɩɪɹɠɟɧɢɸ�� Ʉɚɤ� ɜɢɞɢɦ�� ɩɪɢ� 6  � ������
ɦɦ�ɨɛ�� ɞɨɦɢɧɢɪɭɸɳɢɟ� ɱɚɫɬɨɬɵ� ɜɢɛɪɚɰɢɣ� ɫɨɫɬɚɜɥɹɸɬ� ������� ������� ������� �������� ��������
�������Ƚɰ��ɪɢɫ����� ɚ���ɩɪɢ�6� �������ɦɦ�ɨɛ�± �������ɢ��������Ƚɰ��ɪɢɫ����� ɛ��



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

���

ɚ ɛ
Ɋɢɫ������ɋɩɟɤɬɪ��ɜɵɯɨɞɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�ɩɪɢ�ɪɟɠɢɦɚɯ�ɨɛɪɚɛɨɬɤɢ��9� ���

ɦ�F��W� �����ɦɦ��6� �������ɦɦ�ɨɛ��ɚ���6� �������ɦɦ�ɨɛ��ɛ�

ɂɡ�ɚɧɚɥɢɡɚ�ɫɩɟɤɬɪɨɜ�ɫɢɝɧɚɥɨɜ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�ɫɥɟɞɭɟɬ��ɱɬɨ�ɩɪɢ�ɜɚɪɶɢɪɨɜɚɧɢɢ�ɩɨɞɚɱɢ�
ɧɚɢɛɨɥɟɟ� ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɹɟɬɫɹ� ɚɦɩɥɢɬɭɞɚ� ɧɚ� ɱɚɫɬɨɬɟ� ����������� Ƚɰ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɞɥɹ�
ɚɧɚɥɢɡɚ�ɜɢɛɪɚɰɢɣ��ɜɨɡɧɢɤɚɸɳɢɯ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɛɪɚɛɨɬɤɢ��ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɢɡɦɟɪɹɬɶ�ɚɦɩɥɢɬɭɞɭ�
ɧɚ�ɷɬɨɣ�ɱɚɫɬɨɬɟ��

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ� ɜɥɢɹɧɢɟ� ɩɨɞɚɱɢ� ɧɚ� Ⱥɑɏ�
ɤɨɥɟɛɚɧɢɣ��ɤɨɬɨɪɵɟ�ɯɚɪɚɤɬɟɪɢɡɭɸɬ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɹɜɥɟɧɢɹ�ɩɪɢ�ɪɟɡɚɧɢɢ�

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɜɥɢɹɧɢɟ�ɩɨɞɚɱɢ�ɧɚ�ɢɡɦɟɧɟɧɢɟ�ɲɟɪɨɯɨɜɚɬɨɫɬɢ�ɩɨɜɟɪɯɧɨɫɬɢ� �ɪɢɫ�� ���
ɚ��� ɭɫɬɚɧɨɜɢɥɢ� ɪɟɠɢɦɵ� ɬɨɱɟɧɢɹ�� ɩɪɢɜɨɞɹɳɢɟ� ɤ� ɜɢɛɪɚɰɢɨɧɧɨɣ� ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ� ɪɟɡɚɧɢɹ��
Ɇɢɧɢɦɚɥɶɧɚɹ�ɲɟɪɨɯɨɜɚɬɨɫɬɶ�5D�ɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɦɚɤɫɢɦɚɥɶɧɚɹ�ɜɢɛɪɚɰɢɨɧɧɚɹ�ɭɫɬɨɣɱɢɜɨɫɬɶ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ�ɩɨɞɚɱɟ�������ɦɦ�ɨɛ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɞɚɥɶɧɟɣɲɟɝɨ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɲɟɪɨɯɨɜɚɬɨɫɬɢ�
5D ɩɨɞɚɱɢ�ɦɨɠɧɨ�ɪɚɫɩɨɥɨɠɢɬɶ�ɜ�ɪɹɞ��������± ������± ������± ����� ± ������ɦɦ�ɨɛ�

ɂɧɮɨɪɦɚɰɢɹ� ɨ� ɤɨɥɟɛɚɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɚɯ� ɫɨɞɟɪɠɢɬɫɹ� ɬɚɤɠɟ� ɜ� ɨɫɰɢɥɥɨɝɪɚɦɦɚɯ�
ɫɨɫɬɚɜɥɹɸɳɢɯ� ɫɢɥɵ� ɪɟɡɚɧɢɹ�� Ⱦɥɹ� ɜɵɹɜɥɟɧɢɹ� ɷɬɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɛɵɥɢ� ɩɨɫɬɪɨɟɧɵ� ɝɪɚɮɢɤɢ�
ɜɥɢɹɧɢɹ� ɩɨɞɚɱɢ� ɧɚ� ɚɦɩɥɢɬɭɞɵ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɢ� ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ� ɫɢɥɵ� ɪɟɡɚɧɢɹ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɚɫɬɨɬɚɦ I�  ����������Ƚɰ��ɫɦ��ɪɢɫ���� ɚ��ɢ�I�  ������������Ƚɰ��ɪɢɫ�������ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɫɨɜɦɟɫɬɧɨɝɨ� ɚɧɚɥɢɡɚ� ɝɪɚɮɢɤɨɜ� ɧɚ� ɪɢɫ�� ��� ɚ ɢ� ɪɢɫ�� ��� ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɦɟɠɞɭ�
ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ� ɩɨɜɟɪɯɧɨɫɬɢ� 5D ɢ� ɚɦɩɥɢɬɭɞɨɣ� $� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� 3\ ɧɚ�
ɱɚɫɬɨɬɟ�I�  �����������Ƚɰ�ɧɚɛɥɸɞɚɟɬɫɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɫɜɹɡɶ��

ɚ ɛ
Ɋɢɫ������Ƚɪɚɮɢɤɢ�ɜɥɢɹɧɢɟ�ɩɨɞɚɱɢ�ɧɚ��ɲɟɪɨɯɨɜɚɬɨɫɬɶ�ɨɛɪɚɛɨɬɚɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�5D��ɚ��ɢ�

ɚɦɩɥɢɬɭɞɭ�ɧɚɩɪɹɠɟɧɢɹ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�ɧɚ�ɱɚɫɬɨɬɟ�������������Ƚɰ�± �ɛ��ɩɪɢ�9� ���ɦ�F��W� �����ɦɦ



ɊȺɁȾȿɅ����ɌȿɏɇɂɄȺ�ɂ�ɌȿɏɇɈɅɈȽɂə�ɉɊɈɂɁȼɈȾɋɌȼȺ�ɌȼȿɊȾɕɏ�ɋɉɅȺȼɈȼ�
ɂ�ɂɏ�ɉɊɂɆȿɇȿɇɂȿ�ȼ�ɂɇɋɌɊɍɆȿɇɌȿ�ȾɅə�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅȿɃ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɚ ɛ
Ɋɢɫ������Ƚɪɚɮɢɤɢ�ɜɥɢɹɧɢɹ�ɩɨɞɚɱɢ�ɧɚ�ɚɦɩɥɢɬɭɞɵ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɢ�ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ�ɫɢɥɵ�
ɪɟɡɚɧɢɹ��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɱɚɫɬɨɬɚɦ�I�  �����������Ƚɰ�± �ɚ��ɢ�I�  �����������Ƚɰ�± �ɛ��ɩɪɢ�9�

 ���ɦ�F��W� �����ɦɦ

Ʉɨɥɟɛɚɧɢɹ� ɫɨɫɬɚɜɥɹɸɳɟɣ� ɫɢɥɵ� ɪɟɡɚɧɢɹ� 3\ ɧɚ� ɱɚɫɬɨɬɟ� I� ɨɛɭɫɥɨɜɥɟɧɵ�
ɷɤɫɰɟɧɬɪɢɱɧɨɫɬɶɸ� ɩɪɢɩɭɫɤɚ�� ɍɱɢɬɵɜɚɹ�� ɱɬɨ� ɜɨ� ɜɫɟɯ� ɨɩɵɬɚɯ� ɩɪɢɩɭɫɤ� ɛɵɥ� ɩɪɢɦɟɪɧɨ�
ɨɞɢɧɚɤɨɜɨɣ�� ɩɪɟɞɩɨɥɨɠɢɦ�� ɱɬɨ� ɩɪɢ� ɩɨɞɚɱɚɯ� 6�  � ������ ɢ� ������ ɦɦ�ɨɛ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�
ɩɪɢɩɭɫɤɚ� ɛɨɥɟɟ� ����� ɦɦ� ɢɧɢɰɢɢɪɭɟɬ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɚɜɬɨɤɨɥɟɛɚɧɢɣ�� ɚɦɩɥɢɬɭɞɵ� ɤɨɬɨɪɵɯ�
ɞɨɫɬɢɝɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ�� ɉɪɢ� ɩɨɞɚɱɚɯ� 6�  � ������ ɦɦ�ɨɛ�� ɢ� 6�  � ������ ɦɦ�ɨɛ�
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɩɪɢɩɭɫɤɚ� ���� ɦɦ� ɚɜɬɨɤɨɥɟɛɚɧɢɣ� ɧɟ� ɜɵɡɵɜɚɟɬ�� ɬ�� ɟ�� ɧɚɛɥɸɞɚɟɬɫɹ�
ɜɢɛɪɚɰɢɨɧɧɚɹ� ɭɫɬɨɣɱɢɜɨɫɬɶ� ɨɛɪɚɛɨɬɤɢ�� ɉɨɞɚɱɢ�6� �������ɦɦ�ɨɛ�� ɢ� ������ɦɦ�ɨɛ� ɡɚɧɢɦɚɸɬ�
ɩɪɨɦɟɠɭɬɨɱɧɨɟ� ɩɨɥɨɠɟɧɢɟ�� ɬ�ɟ�� ɨɛɪɚɛɨɬɤɚ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɚɜɬɨɤɨɥɟɛɚɧɢɹɦɢ�� ɚɦɩɥɢɬɭɞɚ�
ɤɨɬɨɪɵɯ�ɟɳɟ�ɧɟ�ɞɨɫɬɢɝɥɚ�ɤɪɢɬɢɱɟɫɤɢɯ�ɡɧɚɱɟɧɢɣ�

ȼɵɜɨɞɵ
�� ɋɨɡɞɚɧɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɢɡɦɟɪɢɬɟɥɶɧɚɹ� ɫɢɫɬɟɦɚ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ�

ɪɟɡɚɧɢɹ��ɷɮɮɟɤɬɢɜɧɚɹ��ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɨɩɬɢɦɚɥɶɧɵɯ�ɭɫɥɨɜɢɣ�ɢ�ɪɟɠɢɦɨɜ�ɨɛɪɚɛɨɬɤɢ�
�� ɉɪɢ� ɬɨɱɟɧɢɢ� ɡɚɤɚɥɟɧɧɨɣ� ɫɬɚɥɢ� ɏȼȽ� �ɬɜɟɪɞɨɫɬɶɸ� ��±�� +5&�� ɤɪɭɝɥɵɦɢ

ɩɥɚɫɬɢɧɚɦɢ�ɢɡ� ɤɨɦɩɨɡɢɬɚ� ɤɭɛɢɱɟɫɤɨɝɨ�ɧɢɬɪɢɞɚ� ɛɨɪɚ� F%1�6L�1�ɫ�ɩɨɫɬɨɹɧɧɨɣ� ɫɤɨɪɨɫɬɶɸ�ɢ�
ɝɥɭɛɢɧɨɣ� ɪɟɡɚɧɢɹ� ɧɚɛɥɸɞɚɥɢɫɶ� ɚɜɬɨɤɨɥɟɛɚɧɢɹ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɚɦɩɥɢɬɭɞɨɣ�� ɜɟɥɢɱɢɧɚ� ɢ�
ɯɚɪɚɤɬɟɪ� ɤɨɬɨɪɵɯ� ɡɚɜɢɫɟɥɢ� ɨɬ� ɩɨɞɚɱɢ� ɢ� ɩɪɨɹɜɥɹɥɢɫɶ� ɧɚ� ɩɪɨɮɢɥɨɝɪɚɦɦɚɯ� ɨɛɪɚɛɨɬɚɧɧɵɯ�
ɩɨɜɟɪɯɧɨɫɬɟɣ��ɫɩɟɤɬɪɚɯ�ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɥɵ�ɪɟɡɚɧɢɹ�ɢ�ɚɦɩɥɢɬɭɞ�ɚɤɫɟɥɟɪɨɦɟɬɪɚ�

��Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɜɢɛɪɚɰɢɨɧɧɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɪɨɰɟɫɫɚ�ɪɟɡɚɧɢɹ�ɡɚɤɚɥɟɧɧɨɣ�ɫɬɚɥɢ�ɏȼȽ�
�ɬɜɟɪɞɨɫɬɶɸ���±���+5&��ɪɟɡɰɚɦɢ�ɫ�ɤɪɭɝɥɵɦɢ�ɩɥɚɫɬɢɧɚɦɢ�ɢɡ�ɤɨɦɩɨɡɢɬɚ�ɧɚ�ɨɫɧɨɜɟ�ɤɭɛɢɱɟɫɤɨɝɨ�
ɧɢɬɪɢɞɚ�ɛɨɪɚ�F%1�6L�1��ɫɥɟɞɭɟɬ�ɜɵɛɢɪɚɬɶ�ɬɚɤɢɟ�ɭɫɥɨɜɢɹ�ɪɟɡɚɧɢɹ��ɩɪɢ�ɤɨɬɨɪɵɯ�ɤɨɥɟɛɚɧɢɹ�ɫɢɥɵ
ɪɟɡɚɧɢɹ�ɧɚ�ɱɚɫɬɨɬɟ�ɜɪɚɳɟɧɢɹ�ɲɩɢɧɞɟɥɹ�ɦɢɧɢɦɚɥɶɧɵ��ɗɬɨ�ɭɫɥɨɜɢɟ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɩɪɢ�ɫɤɨɪɨɫɬɢ�
ɪɟɡɚɧɢɹ�9� ���ɦ�F��ɝɥɭɛɢɧɟ�W  �����ɦɦ�ɢ�ɩɨɞɚɱɟ�6  ������±������ɦɦ�ɨɛ�

Ɋɨɡɪɨɛɥɟɧɨ� ɿɧɮɨɪɦɚɰɿɣɧɨ�ɜɢɦɿɪɸɜɚɥɶɧɭ� ɫɢɫɬɟɦɭ� ɞɨɫɥɿɞɠɟɧɧɹ� ɩɪɨɰɟɫɿɜ� ɬɨɧɤɨɝɨ� ɿ�
ɱɢɫɬɨɜɨɝɨ� ɬɨɱɿɧɧɹ� ɜɚɠɤɨɨɛɪɨɛɥɸɜɚɧɢɯ� ɦɚɬɟɪɿɚɥɿɜ� ɿɧɫɬɪɭɦɟɧɬɨɦ� � ɡ� ɩɨɥɿɤɪɢɫɬɚɥɿɜ�
ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɿɧɮɨɪɦɚɰɿɣɧɨ�ɜɢɦɿɪɸɜɚɥɶɧɚ� ɫɢɫɬɟɦɚ�� ɫɢɥɚ� ɪɿɡɚɧɧɹ�� ɜɿɛɪɚɰɿʀ��
ɿɧɫɬɪɭɦɟɧɬ ɡ�ɩɨɥɿɤɪɢɫɬɚɥɿɜ�ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�

,QIRUPDWLRQ�PHDVXULQJ�V\VWHP�ZDV�GHYHORSHG�IRU�VWXG\LQJ�WKH�SURFHVVHV�RI�ILQH�DQG�ILQLVK�
WXUQLQJ�RI�KDUG�PDWHULDOV�WRRO�RI�SRO\FU\VWDOOLQH�VXSHUKDUG�PDWHULDOV�

.H\� ZRUGV�� LQIRUPDWLRQ�PHDVXULQJ� V\VWHP�� WKH� FXWWLQJ� IRUFH�� YLEUDWLRQ�� FXWWLQJ� WRRO� RI�
SRO\FU\VWDOOLQH�VXSHUKDUG�PDWHULDOV�



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

���

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱦɟɜɢɧ�Ʌ� ɇ��ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɦɟɬɚɥɥɨɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ��±

Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�
�� Ⱦɟɜɢɧ� Ʌ� ɇ��� ɋɭɥɢɦɚ� Ⱥ� Ƚ�� ɉɪɢɦɟɧɟɧɢɟ� ɩɚɤɟɬɚ� 3RZHU*UDSK� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ�

ɩɪɨɰɟɫɫɚ� ɪɟɡɚɧɢɹ� ��� ɉɪɨɦɵɲɥɟɧɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɢ� ɤɨɧɬɪɨɥɶ�� ɚɜɬɨɦɚɬɢɡɚɰɢɹ��
ɞɢɚɝɧɨɫɬɢɤɚ��± ������± ʋ���± ɋ����±���

�� ɂɡɦɚɣɥɨɜ� Ⱦ� ɘ� ȼɢɪɬɭɚɥɶɧɚɹ� ɢɡɦɟɪɢɬɟɥɶɧɚɹ� ɥɚɛɨɪɚɬɨɪɢɹ 3RZHU*UDSK� ���
ɉɪɨɦɵɲɥɟɧɧɵɟ�ɢɡɦɟɪɟɧɢɹ�ɢ�ɤɨɧɬɪɨɥɶ��ɚɜɬɨɦɚɬɢɡɚɰɢɹ��ɞɢɚɝɧɨɫɬɢɤɚ��± ������± ʋ���±
ɋ����±���

�� Ɋɿɡɚɥɶɧɢɣ� ɤɨɦɩɨɡɢɬ� ɤɭɛɿɱɧɨɝɨ� ɧɿɬɪɢɞɭ� ɛɨɪɭ� ɡ� ɧɢɡɶɤɨ� ɦɨɞɭɥɶɧɨɸ� ɞɨɛɚɜɤɨɸ�
ɠɚɪɨɦɿɰɧɨɝɨ� ɧɿɬɪɢɞɭ� ɤɪɟɦɧɿɸ� ȱ� Ⱥ� ɉɟɬɪɭɲɚ�� Ɉ� ɋ� Ɉɫɿɩɨɜ�� Ɍ� ȱ� ɋɦɢɪɧɨɜɚ� ɬɚ� ɿɧ�� ��
ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ� ɢ� ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ� ɢ�
ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ�� ± Ʉ��� ɂɋɆ� ɢɦ�� ȼ� ɇ� Ȼɚɤɭɥɹ� ɇȺɇ�ɍɤɪɚɢɧɵ�� ������ ±
ȼɵɩ������± ɋ�����±����

ɉɨɫɬɭɩɢɥɚ���������


