
Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

������ȱ��ɒ��ɇɟɜɥɸɞɨɜ��ȱ��ȼ��Ȼɨɰɦɚɧ��Ɉ�Ɇ��Ɂɚɦɿɪɟɰɶ��ɋ��ȱ��Ƚɪɟɫɶɤɨ� �

ɍȾɄ�����������

ȾɈɋɅȱȾɀȿɇɇə�ɌȿɊɆȱɑɇɈȽɈ�ȼɉɅɂȼɍ�ȿɌȺɉȱȼ�
ɄɈɊɉɍɋɍȼȺɇɇə�ɆȿɆɋ�ȯɆɇȱɋɇɂɏ�ȾȺɌɑɂɄȱȼ�ɌɂɋɄɍ�
ɇȺ�ɉȺɊȺɆȿɌɊɂ�Ȳɏ�ɎɍɇɄɐȱɈɇɍȼȺɇɇə��
Ⱦ�ɬ�ɧ��ȱ��ɒ��ɇɟɜɥɸɞɨɜ���ɤ�ɬ�ɧ��ȱ��ȼ��Ȼɨɰɦɚɧ���ɤ�ɬ�ɧ��Ɉ�Ɇ��Ɂɚɦɿɪɟɰɶ���ɋ��ȱ��Ƚɪɟɫɶɤɨ��

���ɏɚɪɤɿɜɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɪɚɞɿɨɟɥɟɤɬɪɨɧɿɤɢ�
���Ⱦɟɪɠɚɜɧɟ�ɩɿɞɩɪɢɽɦɫɬɜɨ�ɇɚɭɤɨɜɨ�ɞɨɫɥɿɞɧɢɣ�ɬɟɯɧɨɥɨɝɿɱɧɢɣ�ɿɧɫɬɢɬɭɬ�ɩɪɢɥɚɞɨɛɭɞɭɜɚɧɧɹ��ɦ�ɏɚɪɤɿɜ�

ɍ� ɫɬɚɬɬɿ� ɧɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ�
ɬɟɪɦɿɱɧɨɝɨ�ɜɩɥɢɜɭ�ɧɚ�ɱɭɬɥɢɜɭ�ɦɟɦɛɪɚɧɭ�ɆȿɆɋ�ɽɦɧɿɫɧɨɝɨ�
ɞɚɬɱɢɤɚ�ɬɢɫɤɭ��ɳɨ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɧɚ�ɟɬɚɩɿ�ɣɨɝɨ�ɩɚɤɭɜɚɧɧɹ�
ɭ� ɤɨɪɩɭɫ�� ɇɚɜɟɞɟɧɨ� ɚɧɚɥɿɡ� ɫɬɪɭɤɬɭɪɢ� ɣ� ɨɫɨɛɥɢɜɨɫɬɟɣ�
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ� ɡɚɡɧɚɱɟɧɢɯ� ɞɚɬɱɢɤɿɜ� ɡ� ɩɪɹɦɨɤɭɬɧɨɸ�
ɦɟɦɛɪɚɧɨɸ��ʀɯ�ɦɚɬɟɦɚɬɢɱɧɚ� �ɦɨɞɟɥɶ�ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ�ɬɚ�
ɿɦɿɬɚɰɿɣɧɚ�ɦɨɞɟɥɶ��

ȼ� ɫɬɚɬɶɟ� ɩɪɢɜɟɞɟɧɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɬɟɪɦɢɱɟɫɤɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɱɭɜɫɬɜɢɬɟɥɶɧɭɸ� ɦɟɦɛɪɚɧɭ� ɆɗɆɋ�
ɟɦɤɨɫɬɧɨɝɨ� ɞɚɬɱɢɤɚ� ɞɚɜɥɟɧɢɹ�� ɜɨɡɧɢɤɚɸɳɟɝɨ� ɧɚ� ɷɬɚɩɟ�
ɟɝɨ� ɭɩɚɤɨɜɤɢ� ɜ� ɤɨɪɩɭɫ�� ɉɪɢɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɬɪɭɤɬɭɪɵ� ɢ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɭɤɚɡɚɧɧɵɯ� ɞɚɬɱɢɤɨɜ� ɫ�
ɩɪɹɦɨɭɝɨɥɶɧɨɣ� ɦɟɦɛɪɚɧɨɣ�� ɢɯ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɢ�ɢɦɢɬɚɰɢɨɧɧɚɹ�ɦɨɞɟɥɶ��

,Q�WKLV�DUWLFOH�WKH�UHVXOWV�RI�VWXG\�RI�WKH�WKHUPDO�HIIHFW�
RQ� WKH� FDSDFLWLYH� SUHVVXUH� VHQVRU� VHQVLWLYH� 0(06�
PHPEUDQH� WKDW� RFFXUV� DW� WKH� VWDJH� RI� LWV� SDFNDJLQJ� LQ� WKH�
ERG\�DUH�SUHVHQWHG��$Q�DQDO\VLV�RI�WKH�VWUXFWXUH�DQG�IHDWXUHV�
RI�WKH�RSHUDWLRQ�RI�WKLV�VHQVRU�ZLWK�D�UHFWDQJXODU�PHPEUDQH��
PDWKHPDWLFDO� PRGHO� RI� LWV� RSHUDWLRQ� DQG� VLPXODWLRQ� PRGHO�
DUH�JLYHQ��

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɽɦɧɿɫɧɢɣ� ɞɚɬɱɢɤ� ɬɢɫɤɭ�� ɆȿɆɋ��
ɬɟɩɥɨɜɟ� ɪɨɡɲɢɪɟɧɧɹ�� ɦɟɯɚɧɿɱɧɟ� ɧɚɩɪɭɠɟɧɧɹ��
ɦɚɬɟɦɚɬɢɱɧɚ�ɦɨɞɟɥɶ��ɿɦɿɬɚɰɿɣɧɚ�ɦɨɞɟɥɶ��

ȼɫɬɭɩ�
ɆȿɆɋ� ɞɚɬɱɢɤɢ� ɬɢɫɤɭ� ɡɧɚɯɨɞɹɬɶ� ɲɢɪɨɤɟ�

ɡɚɫɬɨɫɭɜɚɧɧɹ� ɭ� ɛɚɝɚɬɶɨɯ� ɝɚɥɭɡɹɯ� ɥɸɞɫɶɤɨɝɨ� ɠɢɬɬɹ� ±� ɭ�
ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ� ɜɢɪɨɛɧɢɱɢɯ� ɫɢɫɬɟɦɚɯ� ɪɿɡɧɨɦɚɧɿɬɧɨɝɨ�
ɩɪɢɡɧɚɱɟɧɧɹ�� ɭ� ɩɨɛɭɬɨɜɢɯ� ɩɪɢɥɚɞɚɯ�� ɤɨɫɦɿɱɧɢɯ� ɬɚ�
ɚɜɿɚɰɿɣɧɢɯ�ɫɢɫɬɟɦɚɯ��ɭ�ɦɟɞɢɰɢɧɿ�ɬɨɳɨ��ɐɟ�ɨɛɭɦɨɜɥɟɧɨ�ʀɯ�
ɦɿɧɿɚɬɸɪɧɢɦɢ�ɪɨɡɦɿɪɚɦɢ�ɬɚ�ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ�ɩɟɪɟɜɚɝɚɦɢ�
ɭ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɚɧɚɥɨɝɿɱɧɢɦɢ�ɪɿɲɟɧɧɹɦɢ�>�@��

ɋɟɪɟɞ� ɲɢɪɨɤɨɝɨ� ɪɿɡɧɨɦɚɧɿɬɬɹ� ɆȿɆɋ� ɞɚɬɱɢɤɿɜ�
ɬɢɫɤɭ� ɭ� ɜɢɪɨɛɧɢɱɿɣ� ɝɚɥɭɡɿ� ɜɫɟ� ɱɚɫɬɿɲɟ� ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ�
ɫɚɦɟ� ɽɦɧɿɫɧɿ� ɞɚɬɱɢɤɢ�� ȼɨɧɢ� ɽ� ɭɧɿɜɟɪɫɚɥɶɧɢɦɢ�� ɱɚɫɬɤɨɜɨ�
ɡɚɜɞɹɤɢ� ɦɟɯɚɧɿɱɧɿɣ� ɩɪɨɫɬɨɬɿ�� ɬɨɦɭ� ɦɨɠɭɬɶ�
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ� ɭ� ɫɤɥɚɞɧɢɯ� ɭɦɨɜɚɯ�� ȯɦɧɿɫɧɿ� ɞɚɬɱɢɤɢ�
ɦɨɠɧɚ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ� ɚɛɫɨɥɸɬɧɨɝɨ��
ɤɚɥɿɛɪɭɜɚɥɶɧɨɝɨ��ɜɿɞɧɨɫɧɨɝɨ�ɚɛɨ�ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ�ɬɢɫɤɭ��
ȼɨɧɢ� ɦɨɠɭɬɶ� ɦɚɬɢ� ɞɭɠɟ� ɧɢɡɶɤɟ� ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ��
ɨɫɤɿɥɶɤɢ�ɱɟɪɟɡ�ɟɥɟɦɟɧɬ�ɞɚɬɱɢɤɚ�ɭ�ɧɶɨɦɭ�ɧɟɦɚɽ�ɩɨɫɬɿɣɧɨɝɨ�
ɫɬɪɭɦɭ�� ɉɚɫɢɜɧɿ� ɞɚɬɱɢɤɢ� ɬɚɤɨɝɨ� ɬɢɩɭ� ɧɟ� ɩɨɬɪɟɛɭɸɬɶ�
ɞɠɟɪɟɥɚ�ɠɢɜɥɟɧɧɹ�±�ɰɿ�ɚɬɪɢɛɭɬɢ�ɪɨɛɥɹɬɶ�ʀɯ�ɩɪɢɣɧɹɬɧɢɦɢ�
ɞɥɹ� ɩɪɢɫɬɪɨʀɜ� ɦɚɥɨʀ� ɩɨɬɭɠɧɨɫɬɿ�� ɬɚɤɢɯ� ɹɤ� ɜɿɞɞɚɥɟɧɿ� ɚɛɨ�
,R7�ɞɚɬɱɢɤɢ��Ɍɚɤɿ�ɞɚɬɱɢɤɢ�ɽ�ɛɿɥɶɲ�ɧɚɞɿɣɧɢɦɢ�ɬɚ�ɡɞɚɬɧɢɦɢ�
ɜɩɨɪɚɬɢɫɶ� ɡ� ɛɿɥɶɲɢɦɢ� ɡɧɚɱɟɧɧɹɦɢ� ɧɚɞɥɢɲɤɨɜɨɝɨ� ɬɢɫɤɭ��
ɳɨ� ɪɨɛɢɬɶ� ʀɯ� ɛɿɥɶɲ� ɩɪɢɞɚɬɧɢɦ� ɞɥɹ� ɩɪɨɦɢɫɥɨɜɢɯ��
ɭɦɨɜ�>����@��

ȿɬɚɩ� ɪɨɡɦɿɳɟɧɧɹ� ɆȿɆɋ� ɞɚɬɱɢɤɿɜ� ɭ� ɤɨɪɩɭɫ� ɽ�
ɨɞɧɢɦ� ɡ� ɧɚɣɜɚɠɥɢɜɿɲɢɯ� ɟɬɚɩɿɜ� ʀɯ� ɜɢɪɨɛɧɢɰɬɜɚ�� ɉɪɢ�
ɰɶɨɦɭ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɬɟɯɧɨɥɨɝɿɹ� ɬɟɪɦɿɱɧɨɝɨ�

ɫɤɪɿɩɥɟɧɧɹ�� ɹɤɚ� ɜɢɦɚɝɚɽ� ɬɟɦɩɟɪɚɬɭɪɢ� ɡɧɚɱɧɨ� ɜɢɳɨʀ�� ɧɿɠ�
ɞɨɩɭɫɬɢɦɚ� ɞɥɹ� ɞɚɬɱɢɤɚ� ɪɨɛɨɱɚ� ɬɟɦɩɟɪɚɬɭɪɚ�� Ɉɫɤɿɥɶɤɢ�
ɤɪɟɦɧɿɣ��ɡ�ɹɤɨɝɨ�ɜɢɝɨɬɨɜɥɹɸɬɶ�ɱɭɬɥɢɜɿ�ɦɟɦɛɪɚɧɢ��ɿ�ɫɬɚɥɶ�
�ɦɚɬɟɪɿɚɥ� ɤɨɪɩɭɫɭ�� ɦɚɸɬɶ� ɪɿɡɧɿ� ɤɨɟɮɿɰɿɽɧɬɢ� ɬɟɩɥɨɜɨɝɨ�
ɪɨɡɲɢɪɟɧɧɹ�� ɤɨɧɞɟɧɫɚɬɨɪ� ɿ� ɨɫɧɨɜɧɚ� ɦɟɦɛɪɚɧɚ�
ɫɬɢɫɤɚɸɬɶɫɹ� ɡ� ɪɿɡɧɨɸ� ɲɜɢɞɤɿɫɬɸ�� ɤɨɥɢ� ɩɪɢɫɬɪɿɣ�
ɨɯɨɥɨɞɠɭɽɬɶɫɹ� ɧɚɡɚɞ� ɞɨ� ɪɨɛɨɱɨʀ� ɬɟɦɩɟɪɚɬɭɪɢ�� ɐɟ�
ɩɪɢɡɜɨɞɢɬɶ�ɞɨ�ɦɟɯɚɧɿɱɧɢɯ�ɧɚɩɪɭɠɟɧɶ�ɧɚ�ɦɟɠɿ�ɦɿɠ�ɞɜɨɦɚ�
ɦɚɬɟɪɿɚɥɚɦɢ��ɳɨ�ɦɨɠɟ�ɫɩɪɢɱɢɧɢɬɢ�ɞɨɞɚɬɤɨɜɿ� ɜɿɞɯɢɥɟɧɧɹ�
ɦɟɦɛɪɚɧɢ�� ɚ� ɨɬɠɟ�� ɜɧɟɫɬɢ� ɤɪɢɬɢɱɧɿ� ɩɨɯɢɛɤɢ� ɭ� ɪɨɛɨɬɭ�
ɞɚɬɱɢɤɚ��

Ⱥɧɚɥɿɡ� ɫɬɪɭɤɬɭɪɢ� ɬɚ� ɩɪɢɧɰɢɩɿɜ� ɪɨɛɨɬɢ�ɆȿɆɋ�
ɽɦɧɿɫɧɨɝɨ�ɞɚɬɱɢɤɚ�ɬɢɫɤɭ�

ȯɦɧɿɫɧɿ�ɞɚɬɱɢɤɢ�ɬɢɫɤɭ�ɜɢɦɿɪɸɸɬɶ�ɬɢɫɤ��ɜɢɹɜɥɹɸɱɢ�
ɡɦɿɧɢ�ɜ�ɟɥɟɤɬɪɢɱɧɿɣ�ɽɦɧɨɫɬɿ��ɜɢɤɥɢɤɚɧɿ�ɪɭɯɨɦ�ɞɿɚɮɪɚɝɦɢ��
Ɉɫɧɨɜɨɸ�ɬɚɤɨɝɨ�ɞɚɬɱɢɤɚ�ɽ�ɤɨɧɞɟɧɫɚɬɨɪ��ɹɤɢɣ�ɫɤɥɚɞɚɽɬɶɫɹ�
ɡ� ɞɜɨɯ� ɩɚɪɚɥɟɥɶɧɢɯ� ɩɪɨɜɿɞɧɢɤɨɜɢɯ� ɩɥɚɫɬɢɧ�� ɪɨɡɞɿɥɟɧɢɯ�
ɧɟɜɟɥɢɤɢɦ� ɡɚɡɨɪɨɦ�� Ƀɨɝɨ� ɽɦɧɿɫɬɶ� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɡ� ɜɢɪɚɡɭ�
�����
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ɞɟ� � � UH � ±� ɞɿɟɥɟɤɬɪɢɱɧɚ� ɩɨɫɬɿɣɧɚ� ɦɚɬɟɪɿɚɥɭ� ɦɿɠ�

ɩɥɚɫɬɢɧɚɦɢ��ɞɥɹ�ɜɚɤɭɭɦɭ�±�����

�H �±�ɟɥɟɤɬɪɢɱɧɚ�ɩɨɫɬɿɣɧɚ��

6 �±�ɩɥɨɳɚ�ɩɥɚɫɬɢɧ��
G�±�ɜɿɞɫɬɚɧɶ�ɦɿɠ�ɩɥɚɫɬɢɧɚɦɢ��
Ɂɦɿɧɚ� ɽɦɧɨɫɬɿ� ɦɨɠɟ� ɛɭɬɢ� ɜɢɦɿɪɹɧɚ� ɡɚ� ɞɨɩɨɦɨɝɨɸ�

ɩɿɞɤɥɸɱɟɧɧɹ� ɞɚɬɱɢɤɚ� ɜ� ɱɚɫɬɨɬɧɨ�ɡɚɥɟɠɧɨɦɭ� ɤɨɥɿ��
ɧɚɩɪɢɤɥɚɞ�� ɝɟɧɟɪɚɬɨɪɿ� ɚɛɨ� ɤɨɧɬɭɪɿ� ɽɦɧɨɫɬɿ� /&�� ȼ� ɨɛɨɯ�
ɜɢɩɚɞɤɚɯ� ɪɟɡɨɧɚɧɫɧɚ� ɱɚɫɬɨɬɚ� ɤɨɥɚ� ɛɭɞɟ� ɡɦɿɧɸɜɚɬɢɫɹ� ɭ�
ɦɿɪɭ�ɡɦɿɧɢ�ɽɦɧɨɫɬɿ�ɡ� ɬɢɫɤɨɦ��Ɂɦɿɧɚ�ɡɧɚɱɟɧɧɹ�ɛɭɞɶ�ɹɤɨʀ�ɡɿ�
ɡɦɿɧɧɢɯ�ɩɪɢɡɜɟɞɟ�ɞɨ�ɜɿɞɩɨɜɿɞɧɨʀ�ɡɦɿɧɢ�ɽɦɧɨɫɬɿ��Ɂɚɡɜɢɱɚɣ�
ɨɞɢɧ�ɟɥɟɤɬɪɨɞ�±�ɰɟ�ɞɿɚɮɪɚɝɦɚ��ɱɭɬɥɢɜɚ�ɞɨ�ɬɢɫɤɭ��ɚ�ɞɪɭɝɢɣ�
±� ɮɿɤɫɨɜɚɧɢɣ�� Ʉɪɟɦɧɿɣ� ɽ� ɨɞɧɢɦ� ɡ� ɧɚɣɛɿɥɶɲ� ɩɨɲɢɪɟɧɢɯ�
ɦɚɬɟɪɿɚɥɿɜ� ɞɥɹ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɩɥɚɫɬɢɧ� ɦɟɦɛɪɚɧ� ɭ� ɬɚɤɢɯ�
ɞɚɬɱɢɤɚɯ��

Ⱦɿɟɥɟɤɬɪɢɱɧɚ� ɩɨɫɬɿɣɧɚ� ɦɚɬɟɪɿɚɥɭ� ɦɿɠ� ɩɥɚɫɬɢɧɚɦɢ�
ɦɨɠɟ�ɡɦɿɧɸɜɚɬɢɫɹ�ɜ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɬɢɫɤɭ�ɱɢ�ɬɟɦɩɟɪɚɬɭɪɢ��
ɿ� ɰɟ� ɬɚɤɨɠ� ɦɨɠɟ� ɛɭɬɢ� ɞɠɟɪɟɥɨɦ� ɩɨɦɢɥɨɤ�� ȼɿɞɧɨɫɧɚ�
ɩɪɨɧɢɤɧɿɫɬɶ� ɩɨɜɿɬɪɹ� ɬɚ� ɛɿɥɶɲɨɫɬɿ� ɿɧɲɢɯ� ɝɚɡɿɜ�
ɡɛɿɥɶɲɭɽɬɶɫɹ� ɡ� ɬɢɫɤɨɦ�� ɬɨɦɭ� ɰɟ� ɬɪɨɯɢ� ɡɛɿɥɶɲɢɬɶ� ɡɦɿɧɭ�
ɽɦɧɨɫɬɿ� ɡ� ɬɢɫɤɨɦ�� ɍ� ɰɶɨɦɭ� ɜɿɞɧɨɲɟɧɧɿ� ɿɞɟɚɥɶɧɨ� ɞɿɸɬɶ�
ɚɛɫɨɥɸɬɧɿ� ɞɚɬɱɢɤɢ� ɬɢɫɤɭ�� ɹɤɿ� ɦɚɸɬɶ� ɜɚɤɭɭɦ� ɦɿɠ�
ɩɥɚɫɬɢɧɚɦɢ��

Ȼɿɥɶɲ�ɥɿɧɿɣɧɢɣ�ɞɚɬɱɢɤ�ɦɨɠɟ�ɛɭɬɢ�ɩɨɛɭɞɨɜɚɧɢɣ� ɡɚ�
ɞɨɩɨɦɨɝɨɸ� ©ɫɟɧɫɨɪɧɨɝɨ� ɪɟɠɢɦɭª�� ɤɨɥɢ� ɞɿɚɮɪɚɝɦɚ�
ɤɨɧɬɚɤɬɭɽ� ɡ� ɩɪɨɬɢɥɟɠɧɨɸ� ɩɥɚɫɬɢɧɨɸ� ɩɪɨɬɹɝɨɦ�
ɧɨɪɦɚɥɶɧɨɝɨ� ɪɨɛɨɱɨɝɨ� ɞɿɚɩɚɡɨɧɭ� �ɪɢɫ�� ���� Ƚɟɨɦɟɬɪɿɹ� ɰɿɽʀ�
ɫɬɪɭɤɬɭɪɢ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɨɬɪɢɦɚɧɧɹ� ɛɿɥɶɲ� ɥɿɧɿɣɧɨɝɨ�
ɜɢɯɿɞɧɨɝɨ�ɫɢɝɧɚɥɭ��



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����

��

Ɋɢɫ�����ȯɦɧɿɫɧɢɣ�ɞɚɬɱɢɤ�ɬɢɫɤɭ�
ɿɡ�©ɫɟɧɫɨɪɧɢɦ�ɪɟɠɢɦɨɦª�

ɐɟɣ�ɬɢɩ�ɞɚɬɱɢɤɿɜ� ɬɚɤɨɠ�ɛɿɥɶɲ�ɧɚɞɿɣɧɢɣ� ɿ� ɡɞɚɬɧɢɣ�
ɜɩɨɪɚɬɢɫɹ� ɡ� ɛɿɥɶɲɢɦ� ɧɚɞɥɢɲɤɨɜɢɦ� ɬɢɫɤɨɦ�� ɐɟ� ɪɨɛɢɬɶ�
ɣɨɝɨ� ɛɿɥɶɲ�ɩɪɢɞɚɬɧɢɦ�ɞɥɹ� ɩɪɨɦɢɫɥɨɜɢɯ� ɭɦɨɜ��Ɉɞɧɚɤ� ɰɹ�
ɫɬɪɭɤɬɭɪɚ� ɛɿɥɶɲ� ɫɯɢɥɶɧɚ� ɞɨ� ɝɿɫɬɟɪɟɡɢɫɭ� ɱɟɪɟɡ� ɬɟɪɬɹ� ɦɿɠ�
ɞɜɨɦɚ�ɩɨɜɟɪɯɧɹɦɢ��

ȿɥɟɤɬɪɨɧɿɤɭ� ɞɥɹ� ɜɢɦɿɪɸɜɚɧɧɹ� ɫɢɝɧɚɥɭ� ɭ� ɬɚɤɢɯ�
ɞɚɬɱɢɤɚɯ� ɩɨɬɪɿɛɧɨ� ɪɨɡɦɿɳɭɜɚɬɢ� ɛɥɢɡɶɤɨ� ɞɨ� ɱɭɬɥɢɜɨɝɨ�
ɟɥɟɦɟɧɬɭ��ɳɨɛ�ɦɿɧɿɦɿɡɭɜɚɬɢ�ɜɩɥɢɜ�ɡɚɛɪɭɞɧɟɧɨʀ�ɽɦɧɨɫɬɿ��

Ɉɫɤɿɥɶɤɢ� ɜɨɧɢ� ɦɨɠɭɬɶ� ɛɭɬɢ� ɜɤɥɸɱɟɧɿ� ɹɤ�
ɤɨɦɩɨɧɟɧɬɢ�ɭ�ɜɢɫɨɤɨɱɚɫɬɨɬɧɿ�ɧɚɥɚɲɬɨɜɚɧɿ�ɫɯɟɦɢ��ɽɦɧɿɫɧɿ�
ɞɚɬɱɢɤɢ�ɰɿɥɤɨɦ�ɩɿɞɯɨɞɹɬɶ�ɞɥɹ�ɛɟɡɞɪɨɬɨɜɨɝɨ�ɜɢɦɿɪɸɜɚɧɧɹ��

Ɇɚɬɟɦɚɬɢɱɧɚ� ɦɨɞɟɥɶ� ɪɨɛɨɬɢ�ɆȿɆɋ� ɽɦɧɿɫɧɨɝɨ�
ɞɚɬɱɢɤɚ�ɬɢɫɤɭ�ɡ�ɩɪɹɦɨɤɭɬɧɨɸ�ɦɟɦɛɪɚɧɨɸ�

Ɂɚɡɜɢɱɚɣ� ɝɟɨɦɟɬɪɢɱɧɿ� ɤɨɧɫɬɪɭɤɰɿʀ� ɞɿɚɮɪɚɝɦɢ�
ɆȿɆɋ� ɽɦɧɿɫɧɨɝɨ� ɞɚɬɱɢɤɚ� ɬɢɫɤɭ� ±� ɰɟ� ɤɜɚɞɪɚɬɧɿ��
ɩɪɹɦɨɤɭɬɧɿ� ɬɚ� ɤɪɭɝɥɿ� ɤɨɧɮɿɝɭɪɚɰɿʀ�� ȼ� ɭɫɿɯ� ɜɢɩɚɞɤɚɯ�
ɦɚɤɫɢɦɚɥɶɧɢɣ�ɩɪɨɝɢɧ�ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ�ɜ�ɰɟɧɬɪɿ�ɩɥɚɫɬɢɧɢ��
ȼɿɞɩɨɜɿɞɧɨ�ɞɨ�ɬɟɨɪɿʀ�ɩɥɚɫɬɢɧ�>����@�ɡɚ�Ʉɪɿɝɝɟɪɨɦ�ɪɿɜɧɹɧɧɹ��
ɹɤɟ� ɨɩɢɫɭɽ� ɜɿɞɯɢɥɟɧɧɹ� ɦɟɦɛɪɚɧɢ� ɡ� ɬɢɫɤɨɦ�� ɳɨ� ɞɿɽ�
ɧɨɪɦɚɥɶɧɨ� ɧɚ� ʀʀ� ɩɨɜɟɪɯɧɸ�� ɡɚɞɚɽɬɶɫɹ� ɮɨɪɦɭɥɨɸ� ���� ɞɥɹ�
ɜɢɩɚɞɤɭ�ɩɪɹɦɨɤɭɬɧɨʀ�ɮɨɪɦɢ�ɩɥɚɫɬɢɧɢ��
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ɞɟ� :� ±� ɜɿɞɯɢɥɟɧɧɹ� ɦɟɦɛɪɚɧɢ� ɡɚ� �[��\��
ɤɨɨɪɞɢɧɚɬɚɦɢ���

D � ±� ɱɢɫɥɨɜɢɣ� ɤɨɟɮɿɰɿɽɧɬ�� ɳɨ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ�
ɜɿɞɧɨɲɟɧɧɹɦ� ɞɨɜɠɢɧɢ� ɩɥɚɫɬɢɧɢ� ɞɨ� ʀʀ� ɲɢɪɢɧɢ� �ɚɛɨ�
ɲɢɪɢɧɢ�ɞɨ�ɞɨɜɠɢɧɢ���

3� ±� ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɣ� ɬɢɫɤ�� ɳɨ� ɩɪɢɤɥɚɞɚɽɬɶɫɹ� ɞɨ�
ɩɥɚɫɬɢɧɢ��

'� ±� ɠɨɪɫɬɤɿɫɬɶ� ɩɥɚɫɬɢɧɢ�� ɳɨ� ɜɢɡɧɚɱɚɽɬɶɫɹ� ɡɚ��
ɜɢɪɚɡɨɦ������

����� �

�

X�
 

(K
' �� � � � � � � � ����

ɞɟ�ȿ�±�ɦɨɞɭɥɶ�ɘɧɝɚ��
K�±�ɬɨɜɳɢɧɚ�ɞɿɚɮɪɚɝɦɢ��
X �±�ɤɨɟɮɿɰɿɽɧɬ�ɉɭɚɫɫɨɧɚ��
Ɇɚɤɫɢɦɚɥɶɧɟ� ɜɿɞɯɢɥɟɧɧɹ� ɡɚ� ɧɨɪɦɚɥɶɧɢɯ� ɭɦɨɜ�

ɜɿɞɛɭɜɚɬɢɦɟɬɶɫɹ� ɫɚɦɟ� ɜ� ɰɟɧɬɪɿ� ɞɿɚɮɪɚɝɦɢ�� ɳɨ� ɦɨɠɧɚ�
ɨɩɢɫɚɬɢ�ɜɢɪɚɡɨɦ������
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PD[ ������� �� � � � � � � ����

ɞɟ�ɚ�±�ɞɨɜɠɢɧɚ�ɞɿɚɮɪɚɝɦɢ�>�@��
ɉɿɞ� ɱɚɫ� ɬɟɪɦɿɱɧɨɝɨ� ɜɩɥɢɜɭ� ɧɚ� ɟɬɚɩɿ� ɩɚɤɭɜɚɧɧɹ�

ɦɟɦɛɪɚɧɚ� ɡɦɿɧɸɽ� ɫɜɨʀ� ɪɨɡɦɿɪɢ�� ɹɤɿ� ɦɨɠɭɬɶ�� ɝɿɩɨɬɟɬɢɱɧɨ��
ɧɟ� ɩɨɜɟɪɧɭɬɢɫɹ� ɞɨ� ɩɨɱɚɬɤɨɜɨɝɨ� ɫɬɚɧɭ� ɡɚ� ɪɚɯɭɧɨɤ�
ɦɟɯɚɧɿɱɧɢɯ� ɧɚɩɪɭɠɟɧɶ�� ɤɨɬɪɿ� ɜɢɧɢɤɚɸɬɶ� ɭ� ɦɟɦɛɪɚɧɿ� ɬɚ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ� ʀʀ� ɬɟɩɥɨɜɢɦ� ɪɨɡɲɢɪɟɧɧɹɦ� >�@��
Ʉɨɟɮɿɰɿɽɧɬ� ɬɟɩɥɨɜɨɝɨ� ɥɿɧɿɣɧɨɝɨ� ɪɨɡɲɢɪɟɧɧɹ� ɦɨɠɥɢɜɨ�
ɜɢɡɧɚɱɢɬɢ�ɡɚ�ɜɢɪɚɡɨɦ������
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�D �� � � � � � � � � ����

ɞɟ�ɚ��±�ɩɨɱɚɬɤɨɜɟ�ɡɧɚɱɟɧɧɹ�ɞɨɜɠɢɧɢ�ɦɟɦɛɪɚɧɢ�
Ɍ�±�ɡɦɿɧɚ�ɬɟɦɩɟɪɚɬɭɪɢ��ɳɨ�ɜɢɤɥɢɤɚɥɚ�ɡɦɿɧɭ�ɪɨɡɦɿɪɭ�

ɦɟɦɛɪɚɧɢ��
Ɂɝɿɞɧɨ� ɞɨ� ɰɶɨɝɨ�� ɞɥɹ� ɨɰɿɧɸɜɚɧɧɹ� ɬɚɤɨʀ� ɧɚɩɪɭɝɢ�

ɞɨɰɿɥɶɧɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɜɢɪɚɡ�����>�@��

� � 7( '� �� DDV �� � � � � � � ����

ɞɟ� V � ±� ɦɟɯɚɧɿɱɧɚ� ɧɚɩɪɭɝɚ� ɭ� ɞɿɚɮɪɚɝɦɿ�� ɳɨ�
ɜɢɤɥɢɤɚɧɚ� ɪɿɡɧɢɰɟɸ� ɦɿɠ� ɤɨɟɮɿɰɿɽɧɬɚɦɢ� ɬɟɩɥɨɜɨɝɨ�
ɪɨɡɲɢɪɟɧɧɹ��

�D �� �D � ±� ɫɟɪɟɞɧɿ� ɤɨɟɮɿɰɿɽɧɬɢ�ɬɟɩɥɨɜɨɝɨ�ɥɿɧɿɣɧɨɝɨ�

ɪɨɡɲɢɪɟɧɧɹ�ɦɟɦɛɪɚɧɢ�ɬɚ�ɤɨɪɩɭɫɭ��
7' � ±� ɪɿɡɧɢɰɹ� ɦɿɠ� ɬɟɦɩɟɪɚɬɭɪɨɸ� ɨɬɪɢɦɚɧɧɹ�� ɡɚ�

ɹɤɨʀ� ɜɢɤɨɧɭɽɬɶɫɹ� ɩɚɤɭɜɚɧɧɹ�� ɬɚ� ɪɨɛɨɱɨɸ� ɬɟɦɩɟɪɚɬɭɪɨɸ�
ɞɚɬɱɢɤɚ�ɩɿɫɥɹ�ɨɯɨɥɨɞɠɟɧɧɹ��

Ɂɝɿɞɧɨ�ɞɨ�ɰɶɨɝɨ��ɪɿɜɧɹɧɧɹ��ɳɨ�ɪɟɝɭɥɸɽ�ɜɿɞɯɢɥɟɧɧɹ�
ɩɥɚɫɬɢɧ� ɿɡ� ɬɢɫɤɨɦ�� ɳɨ� ɞɿɽ� ɧɨɪɦɚɥɶɧɨ� ɞɨ� ʀʀ� ɩɨɜɟɪɯɧɿ�� ɡ�
ɭɪɚɯɭɜɚɧɧɹɦ� ɦɨɠɥɢɜɢɯ� ɩɨɯɢɛɨɤ�� ɹɤɿ� ɜɢɧɢɤɚɸɬɶ� ɡɚ�
ɪɚɯɭɧɨɤ� ɦɟɯɚɧɿɱɧɢɯ� ɧɚɩɪɭɠɟɧɶ�� ɦɨɠɥɢɜɨ� ɨɩɢɫɚɬɢ�
ɜɢɪɚɡɨɦ������
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ɞɟ� V: � ±� ɡɧɚɱɟɧɧɹ� ɜɿɞɯɢɥɟɧɧɹ� ɦɟɦɛɪɚɧɢ�� ɹɤɟ�

ɫɬɚɥɨɫɹ�ɜɧɚɫɥɿɞɨɤ�ɜɢɧɢɤɧɟɧɧɹ�ɦɟɯɚɧɿɱɧɨʀ�ɧɚɩɪɭɝɢ�ɩɿɞ�ɱɚɫ�
ɩɚɤɭɜɚɧɧɹ�ɆȿɆɋ�ɞɚɬɱɢɤɚ�ɭ�ɤɨɪɩɭɫ��ȼɨɧɨ�ɜɢɡɧɚɱɚɬɶɫɹ�ɡɚ�
ɜɢɪɚɡɨɦ������

OV ɚɚ: � � �� � � � � � � � ����

ɞɟ� Oɚ � ±� ɡɧɚɱɟɧɧɹ� ɞɨɜɠɢɧɢ� ɦɟɦɛɪɚɧɢ� ɩɿɫɥɹ�

ɨɯɨɥɨɞɠɟɧɧɹ�ɞɚɬɱɢɤɚ�ɞɨ�ɪɨɛɨɱɨʀ�ɬɟɦɩɟɪɚɬɭɪɢ��

ȱɦɿɬɚɰɿɣɧɚ� ɦɨɞɟɥɶ� ɪɨɛɨɬɢ� ɆȿɆɋ� ɽɦɧɿɫɧɨɝɨ�
ɞɚɬɱɢɤɚ�ɬɢɫɤɭ�ɡ�ɩɪɹɦɨɤɭɬɧɨɸ�ɞɿɚɮɪɚɝɦɨɸ�

ɇɚ� ɨɫɧɨɜɿ� ɧɚɜɟɞɟɧɢɯ� ɦɨɞɟɥɟɣ� ɭ� ɫɟɪɟɞɨɜɢɳɿ�
&2062/�0XOWLSK\VLFV�ɜɟɪɫɿʀ�����ɿɡ�ɡɚɫɬɨɫɭɜɚɧɧɹɦ�0(06�
ɦɨɞɭɥɹ� ɛɭɥɚ� ɪɨɡɪɨɛɥɟɧɚ� ɿɦɿɬɚɰɿɣɧɚ� ɦɨɞɟɥɶ� ɆȿɆɋ�
ɽɦɧɿɫɧɨɝɨ�ɞɚɬɱɢɤɚ�ɬɢɫɤɭ�ɡ�©ɫɟɧɫɨɪɧɢɦ�ɪɟɠɢɦɨɦª��Ⱦɚɬɱɢɤ�
ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɬɨɧɤɨʀ� ɤɚɦɟɪɢ�� ɝɟɪɦɟɬɢɡɨɜɚɧɨʀ� ɜ� ɭɦɨɜɚɯ�
ɜɢɫɨɤɨɝɨ� ɜɚɤɭɭɦɭ�� ɹɤɚ� ɜɢɫɬɭɩɚɽ� ɜ� ɹɤɨɫɬɿ� ɞɿɟɥɟɤɬɪɢɤɚ� ɜ�
ɤɨɧɞɟɧɫɚɬɨɪɿ��ȼɿɧ� ɜɿɞɞɿɥɟɧɢɣ� ɜɿɞ� ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɩɨɜɿɬɪɹ�
ɬɨɧɤɨɸ� ɦɟɦɛɪɚɧɨɸ�� ɹɤɚ� ɟɥɟɤɬɪɢɱɧɨ� ɿɡɨɥɶɨɜɚɧɚ� ɜɿɞ�
ɡɚɡɟɦɥɟɧɨɝɨ� ɤɨɪɩɭɫɭ� ɞɚɬɱɢɤɚ�� ɉɪɨɝɢɧɢ� ɦɟɦɛɪɚɧɢ�
ɞɨɫɥɿɞɠɭɜɚɥɢɫɶ� ɹɤ� ɱɟɪɟɡ� ɡɦɿɧɢ� ɬɢɫɤɭ� ɧɚɜɤɨɥɢɲɧɶɨɝɨ�
ɫɟɪɟɞɨɜɢɳɚ�� ɬɚɤ� ɿ� ɱɟɪɟɡ� ɬɟɩɥɨɜɿ� ɧɚɩɪɭɠɟɧɧɹ�� ɜɢɤɥɢɤɚɧɿ�



Ɍɟɯɧɨɥɨɝɢɹ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ���¶�����
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ɧɟɩɪɚɜɢɥɶɧɢɦ� ɜɢɛɨɪɨɦ� ɤɨɪɩɭɫɭ�� ȼ� ɨɛɨɯ� ɜɢɩɚɞɤɚɯ�
ɜɿɞɯɢɥɟɧɧɹ� ɜɢɹɜɥɹɸɬɶɫɹ� ɲɥɹɯɨɦ� ɜɢɦɿɪɸɜɚɧɧɹ� ɡɦɿɧɢ�
ɽɦɧɨɫɬɿ�ɦɿɠ�ɦɟɦɛɪɚɧɨɸ�ɬɚ�ɡɟɦɥɟɸ���

ȼɿɞɩɨɜɿɞɧɨ�ɞɨ�ɬɨɝɨ��ɳɨ�ɤɨɧɫɬɪɭɤɰɿɹ�ɬɚɤɨɝɨ�ɞɚɬɱɢɤɚ�
ɽ� ɫɢɦɟɬɪɢɱɧɨɸ��ɞɨɫɥɿɞɠɟɧɧɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ�ɦɨɞɟɥɿ��ɳɨ�
ɿɦɿɬɭɽ�ɨɞɢɧ�ɤɜɚɞɪɚɧɬ�ɤɨɧɫɬɪɭɤɰɿʀ��ɪɢɫ�������

Ɋɢɫ�����ȱɦɿɬɚɰɿɣɧɚ�ɦɨɞɟɥɶ�ɆȿɆɋ�ɽɦɧɿɫɧɨɝɨ�ɞɚɬɱɢɤɚ�
ɬɢɫɤɭ�

ɉɿɞ� ɱɚɫ� ɞɨɫɥɿɞɠɟɧɧɹ� ɦɨɞɟɥɿ� ɛɭɥɢ� ɨɬɪɢɦɚɧɿ�
ɝɪɚɮɿɱɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɽɦɧɨɫɬɿ� ɦɟɦɛɪɚɧɢ� ɹɤ� ɮɭɧɤɰɿʀ�
ɩɪɢɤɥɚɞɟɧɨɝɨ� ɬɢɫɤɭ�� ɹɤ� ɡ� ɭɪɚɯɭɜɚɧɧɹɦ� ɦɟɯɚɧɿɱɧɨʀ�
ɧɚɩɪɭɝɢ��ɳɨ�ɜɢɧɢɤɚɽ�ɧɚ�ɟɬɚɩɿ�ɤɨɪɩɭɫɭɜɚɧɧɹ��ɬɚɤ�ɿ�ɛɟɡ�ɧɟʀ�
�ɪɢɫ�� ����Ɇɨɠɧɚ� ɛɚɱɢɬɢ��ɳɨ� ɨɬɪɢɦɚɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɡɧɚɱɧɨ�
ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɞɥɹ�ɞɨɫɥɿɞɠɟɧɢɯ�ɜɢɩɚɞɤɿɜ��

Ɋɢɫ�����Ɋɟɡɭɥɶɬɚɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɿɦɿɬɚɰɿɣɧɨʀ�ɦɨɞɟɥɿ�

ȼɢɫɧɨɜɤɢ�
ɍ� ɪɨɛɨɬɿ� ɧɚɜɟɞɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɚɧɚɥɿɡɭ� ɫɬɪɭɤɬɭɪɢ�

ɬɚ� ɩɪɢɧɰɢɩɿɜ� ɪɨɛɨɬɢ�ɆȿɆɋ� ɽɦɧɿɫɧɨɝɨ� ɞɚɬɱɢɤɚ� ɬɢɫɤɭ��
ɉɪɟɞɫɬɚɜɥɟɧɨ� ɪɨɡɪɨɛɥɟɧɭ� ɦɚɬɟɦɚɬɢɱɧɭ� ɦɨɞɟɥɶ�
ɪɟɝɭɥɸɜɚɧɧɹ�ɜɿɞɯɢɥɟɧɧɹ�ɦɟɦɛɪɚɧɢ�ɡ� ɬɢɫɤɨɦ��ɳɨ�ɞɿɽ�ɧɚ�
ʀʀ� ɩɨɜɟɪɯɧɸ�� ɹɤɚ� ɞɨɡɜɨɥɹɽ� ɜɪɚɯɨɜɭɜɚɬɢ� ɡɧɚɱɟɧɧɹ�
ɜɿɞɯɢɥɟɧɧɹ�ɦɟɦɛɪɚɧɢ�ɜɧɚɫɥɿɞɨɤ�ɜɢɧɢɤɧɟɧɧɹ�ɦɟɯɚɧɿɱɧɨʀ�
ɧɚɩɪɭɝɢ�ɩɿɞ�ɱɚɫ�ɩɚɤɭɜɚɧɧɹ�ɆȿɆɋ�ɞɚɬɱɢɤɚ�ɭ�ɤɨɪɩɭɫ��

Ɋɨɡɪɨɛɥɟɧɨ� ɿɦɿɬɚɰɿɣɧɭ� ɦɨɞɟɥɶ� ɭ� ɫɟɪɟɞɨɜɢɳɿ�
&2062/�0XOWLSK\VLFV�� Ɂɚ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ʀʀ� ɞɨɫɥɿɞɠɟɧɧɹ�
ɨɬɪɢɦɚɧɿ� ɝɪɚɮɿɱɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɽɦɧɨɫɬɿ� ɦɟɦɛɪɚɧɢ� ɹɤ� ɡ�
ɭɪɚɯɭɜɚɧɧɹɦ� ɦɟɯɚɧɿɱɧɨʀ� ɧɚɩɪɭɝɢ�� ɳɨ� ɜɢɧɢɤɚɽ� ɧɚ� ɟɬɚɩɿ�
ɤɨɪɩɭɫɭɜɚɧɧɹ�� ɬɚɤ� ɿ� ɛɟɡ� ɧɟʀ�� Ⱥɧɚɥɿɡ� ɨɬɪɢɦɚɧɢɯ�
ɪɟɡɭɥɶɬɚɬɿɜ� ɫɜɿɞɱɢɬɶ� ɩɪɨ� ɞɨɫɬɚɬɧɶɨ� ɜɟɥɢɤɿ� ɜɿɞɦɿɧɧɨɫɬɿ�
ɞɥɹ� ɨɛɨɯ� ɜɢɩɚɞɤɿɜ� ������ɩɎ� ɡɚ� ɬɢɫɤɭ� ɭ� ��� ɤɉɚ��� ɳɨ�
ɜɤɚɡɭɽ� ɧɚ� ɧɟɨɛɯɿɞɧɿɫɬɶ� ɭɪɚɯɭɜɚɧɧɹ� ɩɨɯɢɛɨɤ� ɡɚɡɧɚɱɟɧɨʀ�
ɟɬɢɦɨɥɨɝɿʀ� ɞɥɹ� ɚɞɟɤɜɚɬɧɨʀ� ɪɨɛɨɬɢ� ɽɦɧɿɫɧɢɯ� ɆȿɆɋ�
ɞɚɬɱɢɤɿɜ�ɬɢɫɤɭ�

ɋɉɂɋɈɄ�ɅȱɌȿɊȺɌɍɊɂ��
���$Q� ,QWURGXFWLRQ� WR� 0(06� �0LFUR�HOHFWURPHFKDQLFDO�

6\VWHPV��� 35,0(� )DUDGD\� 3DUWQHUVKLS�� -DQ��� ������
>ȿɥɟɤɬɪɨɧɧɢɣ�ɪɟɫɭɪɫ@��3ULPH�)DUDGD\�3DUWQHUVKLS¶V�7HFKQRORJ\�
:DWFK� ZHEVLWH�� Ɋɟɠɢɦ� ɞɨɫɬɭɩɭ� �KWWSV���ZZZ�OERUR�DF�XN��
PLFURVLWHV�PHFKPDQ��UHVHDUFK�LSP�NWQ�SGI�7HFKQRORJ\BUHYLHZ�DQ�
LQWURGXFWLRQ�WR�PHPV�SGI���ɞɚɬɚ�ɡɜɟɪɧɟɧɧɹ�>����������@��

���0(06�SUHVVXUH�VHQVRUV�>ȿɥɟɤɬɪɨɧɧɢɣ�ɪɟɫɭɪɫ@� $YQHW�
$EDFXV� Ɋɟɠɢɦ� ɞɨɫɬɭɩɭ� �KWWSV���ZZZ�DYQHW�FRP�ZSV�SRUWDO��
DEDFXV�� VROXWLRQV�WHFKQRORJLHV�VHQVRUV�SUHVVXUH�VHQVRUV�FRUH�
WHFKQRORJLHV��PHPV����ɞɚɬɚ�ɡɜɟɪɧɟɧɧɹ�>����������@��

��� 7LPRVKHQNR�� 6��� 7KHRU\� RI� 3ODWHV� DQG� 6KHOOV� �� 6��
7LPRVKHQNR��6��:RLQRZVN\�.ULJJHU��±�0F��*UDZ�+LOO��������±�����
S��

��� (VKZDUDQ�� 3��� 0(06� &DSDFLWLYH� 3UHVVXUH� VHQVRUV�� $�
UHYLHZ� RQ� 5HFHQW� 'HYHORSPHQW� DQG� 3URVSHFWLYH� �� 3��(VKZDUDQ��
6��0DODUYL]KL���� ,QWHUQDWLRQDO� -RXUQDO� RI� (QJLQHHULQJ� DQG�
7HFKQRORJ\��,-(7���9RO�����1R�����-XQ��-XO��������±�SS�������������

���%DODYDODG��%��.LUDQNXPDU��$�&ULWLFDO�5HYLHZ�RI�0(06�
&DSDFLWLYH� 3UHVVXUH� 6HQVRUV� �� .LUDQNXPDU� %�� %DODYDODG���
%�*��6KHHSDUDPDWWL� ���6HQVRUV�	�7UDQVGXFHUV��9RO������� ,VVXH����
$SULO�������±�SS�����������

��� ɋɢɧɟɜ�� Ʌ�ɋ�� ɋɨɝɥɚɫɨɜɚɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�
ɬɟɪɦɢɱɟɫɤɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɩɪɢ� ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɦ�
ɫɨɟɞɢɧɟɧɢɢ� ɤɪɟɦɧɢɹ� ɫɨ� ɫɬɟɤɥɨɦ� �� Ʌ�ɋ�� ɋɢɧɟɜ�� ȼ�Ɍ�� Ɋɹɛɨɜ� ���
ɇɚɧɨ��ɢ�ɦɢɤɪɨɫɢɫɬɟɦɧɚɹ�ɬɟɯɧɢɤɚ��ʋ��� ������� ������±�ɋ����±
����

��� =HPHQ�� <��� 7KH� LPSDFW� RI� \LHOG� VWUHQJWK� RI� WKH�
LQWHUFRQQHFWRU� RQ� WKH� LQWHUQDO� VWUHVV� RI� WKH� VRODU� FHOO� ZLWKLQ� D�
PRGXOH� �� <�� =HPHQ���
7�� 3UHZLW]�� 7�� *HLSHO� ��� �WK� :RUOG� &RQIHUHQFH� RQ� 3KRWRYROWDLF�
(QHUJ\�&RQYHUVLRQ��9DOHQFLD��6SDLQ��������±��ɪɪ������±������

��� &DSDFLWLYH� 3UHVVXUH� 6HQVRU� >ȿɥɟɤɬɪɨɧɧɢɣ� ɪɟɫɭɪɫ@��
&2062/� 0XOWLSK\VLFV�� Ɋɟɠɢɦ� ɞɨɫɬɭɩɭ� �KWWSV���ZZZ�FRPVRO��
FRP�EORJV�YLGHR�WXWRULDO�FDSDFLWLYH�SUHVVXUH�VHQVRU���� ɞɚɬɚ�
ɡɜɟɪɧɟɧɧɹ�>����������@��

���� .DDMDNDUL�� 9�� 3UDFWLFDO�0(06�� $QDO\VLV� DQG�'HVLJQ�
RI� 0LFURV\VWHPV�� 0(06� 6HQVRUV�� (OHFWURQLFV�� $FWXDWRUV�� 5)�
0(06��2SWLFDO�0(06��DQG�0LFURIOXLGLF�6\VWHPV�� ��9��.DDMDNDUL�
���6PDOO�*HDU�3XEOLVKLQJ��/DV�9HJDV��������±�����ɪ��


