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ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ
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ɍȾɄ��������

ɘ� Ⱦ��Ɏɿɥɚɬɨɜ��ȼ� ȱ��ɋɢɞɨɪɤɨ��ɞɨɤɬɨɪɢ�ɬɟɯɧɿɱɧɢɯ�ɧɚɭɤ� ɋ� ȼ��Ʉɨɜɚɥɶɨɜ���
ȼ� Ⱥ��Ʉɨɜɚɥɶɨɜ��Ɉ� ə��ɘɪɱɢɲɢɧ��ɤɚɧɞɢɞɚɬɢ�ɬɟɯɧɿɱɧɢɯ�ɧɚɭɤ��

Ɇ� Ⱥ��Ⱦɚɧɢɥɶɱɟɧɤɨ��Ⱥ� Ƚ��ȼɽɬɪɨɜ��ɿɧɠɟɧɟɪɢ�

�ȱɧɫɬɢɬɭɬ�ɧɚɞɬɜɟɪɞɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɿɦ��ȼ�Ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚʀɧɢ�
ɜɭɥ��Ⱥɜɬɨɡɚɜɨɞɫɶɤɚ�����������ɦ��Ʉɢʀɜ��H�PDLO��ILODWRY#LVP�NLHY�XD

�ɇɚɰɿɨɧɚɥɶɧɢɣ�ɬɟɯɧɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɍɤɪɚʀɧɢ�©Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ
ɿɧɫɬɢɬɭɬ�ɿɦ��ȱɝɨɪɹ�ɋɿɤɨɪɫɶɤɨɝɨª���ɩɪ��ɉɟɪɟɦɨɝɢ�����������ɦ��Ʉɢʀɜ�
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ȾɈɋɅȱȾɀȿɇɇə�ɋɌȺɇɍ�ɊɈȻɈɑɈȲ�ɉɈȼȿɊɏɇȱ�ȱɇɋɌɊɍɆȿɇɌɍ�
ɉɊɂ�ɉɈɅȱɊɍȼȺɇɇȱ�ɉȱȾɄɅȺȾɈɄ�Ɂ�ɇȱɌɊɂȾɍ�ȺɅɘɆȱɇȱɘ�

Ɇɟɬɨɸ� ɞɚɧɨɝɨ� ɞɨɫɥɿɞɠɟɧɧɹ� ɽ� ɜɢɜɱɟɧɧɹ� ɦɟɯɚɧɿɡɦɭ� ɜɡɚɽɦɨɞɿʀ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɬɚ� ɡɧɨɫɭ�
ɩɨɥɿɪɭɜɚɥɶɧɨɝɨ� ɩɨɪɨɲɤɭ� ɩɪɢ� ɩɨɥɿɪɭɜɚɧɧɿ� ɩɿɞɤɥɚɞɨɤ� ɡ� ɤɟɪɚɦɿɤɢ� ɧɚ� ɨɫɧɨɜɿ� ɧɿɬɪɢɞɭ� ɚɥɸɦɿɧɿɸ� ɡɚ�
ɞɨɩɨɦɨɝɨɸ� ɫɭɫɩɟɧɡɿʀ� ɩɨɪɨɲɤɿɜ� ɧɿɬɪɢɞɭ� ɛɨɪɚ� ɄɆ� ������� ɇɚ� ɨɫɧɨɜɿ� ɤɜɚɧɬɨɜɨ�ɦɟɯɚɧɿɱɧɨʀ� ɬɟɨɪɿʀ�
ɪɨɡɫɿɸɜɚɧɧɹ� ɱɚɫɬɢɧɨɤ� ɪɨɡɪɚɯɨɜɚɧɨ� ɩɨɜɧɢɣ� ɟɮɟɤɬɢɜɧɢɣ� ɩɟɪɟɪɿɡ� ɪɨɡɫɿɸɜɚɧɧɹ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɬɚ�
ɡɧɨɫɭ�� ɹɤɢɣ� ɯɚɪɚɤɬɟɪɢɡɭɽ� ɣɦɨɜɿɪɧɿɫɬɶ�ɪɨɡɫɿɸɜɚɧɧɹ� ɱɚɫɬɢɧɨɤ� ɜ� ɧɚɩɪɹɦɤɭ� ɪɨɛɨɱɨʀ� ɩɨɜɟɪɯɧɿ� ɩɪɢɬɢɪɭ��
ɬɚ� ɮɭɧɤɰɿɸ� ɣɨɝɨ� ɪɨɡɩɨɞɿɥɭ� ɜ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ� ɪɚɞɿɭɫɭ� ɤɨɥɨɜɢɯ� ɡɨɧ� ɩɨɜɟɪɯɧɿ� ɩɪɢɬɢɪɭ��
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɜɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɮɪɚɝɦɟɧɬɢ� ɧɚɥɶɨɬɭ� ɿɡ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɬɚ� ɡɧɨɫɭ�
ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ� ɜ� ɤɨɥɨɜɿɣ� ɡɨɧɿ�� ɪɨɡɦɿɪɢ� ɿ� ɤɨɨɪɞɢɧɚɬɢ� ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ� ɹɤɨʀ� ɩɪɚɤɬɢɱɧɨ�
ɫɩɿɜɩɚɞɚɸɬɶ� ɡ� ɪɨɡɪɚɯɨɜɚɧɢɦɢ� ɬɟɨɪɟɬɢɱɧɨ� ɦɟɠɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɦɨɠɧɚ�
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɞɥɹ�ɚɧɚɥɿɡɭ�ɩɪɨɰɟɫɭ�ɩɨɥɿɪɭɜɚɧɧɹ�ɧɟɦɟɬɚɥɟɜɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɫɭɫɩɟɧɡɿɣ�ɡ�
ɪɿɡɧɢɯ� ɩɨɥɿɪɭɜɚɥɶɧɢɯ� ɩɨɪɨɲɤɿɜ�� ɳɨ� ɦɚɽ� ɜɟɥɢɤɟ� ɩɪɚɤɬɢɱɧɟ� ɡɧɚɱɟɧɧɹ�� ɨɫɨɛɥɢɜɨ�� ɩɪɢ� ɪɨɡɪɨɛɰɿ�
ɬɟɯɧɨɥɨɝɿɱɧɢɯ�ɩɪɨɰɟɫɿɜ�ɮɿɧɿɲɧɨʀ�ɨɛɪɨɛɤɢ�ɞɟɬɚɥɟɣ�ɟɥɟɤɬɪɨɧɧɨʀ�ɬɟɯɧɿɤɢ�ɬɚ�ɨɩɬɢɱɧɢɯ�ɫɢɫɬɟɦ�ɡɿ�ɫɤɥɚ��
ɤɟɪɚɦɿɤɢ�� ɫɢɬɚɥɿɜ�� ɨɩɬɢɱɧɢɯ� ɬɚ� ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɢɯ� ɤɪɢɫɬɚɥɿɜ�� Ɉɫɨɛɥɢɜɚ� ɰɿɧɧɿɫɬɶ� ɪɟɡɭɥɶɬɚɬɿɜ�
ɞɨɫɥɿɞɠɟɧɧɹ� ɩɨɥɹɝɚɽ� ɜ� ɦɨɠɥɢɜɨɫɬɿ� ɩɪɨɝɧɨɡɭɜɚɧɧɹ� ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ� ɧɨɜɢɯ� ɩɨɥɿɪɭɜɚɥɶɧɢɯ� ɫɭɫɩɟɧɡɿɣ�
ɫɬɨɫɨɜɧɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɤɨɧɤɪɟɬɧɢɯ�ɦɚɬɟɪɿɚɥɿɜ�ɩɪɢɬɢɪɭ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɩɨɥɿɪɭɜɚɧɧɹ�� ɧɿɬɪɢɞ� ɚɥɸɦɿɧɿɸ�� ɱɚɫɬɢɧɤɢ� ɲɥɚɦɭ�� ɱɚɫɬɢɧɤɢ� ɡɧɨɫɭ�
ɩɨɥɿɪɭɜɚɥɶɧɨɝɨ�ɩɨɪɨɲɤɭ�

ȼɫɬɭɩ
ɉɪɢ� ɚɧɚɥɿɡɿ� ɤɨɧɬɚɤɬɧɨʀ� ɜɡɚɽɦɨɞɿʀ� ɩɨɜɟɪɯɨɧɶ� ɨɛɪɨɛɥɸɜɚɧɨʀ� ɞɟɬɚɥɿ� ɬɚ� ɿɧɫɬɪɭɦɟɧɬɭ�� ɚ�

ɬɚɤɨɠ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɨɛɪɨɛɥɸɜɚɧɨɝɨ� ɦɚɬɟɪɿɚɥɭ� ɡ� ɱɚɫɬɢɧɤɚɦɢ� ɡɧɨɫɭ� ɩɨɥɿɪɭɜɚɥɶɧɨɝɨ�
ɩɨɪɨɲɤɭ� ɧɚ� ɨɫɧɨɜɿ ɮɿɡɢɤɨ�ɫɬɚɬɢɫɬɢɱɧɨʀ� ɦɨɞɟɥɿ� ɭɬɜɨɪɟɧɧɹ� ɬɚ� ɜɢɞɚɥɟɧɧɹ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ�
>�� �@� ɬɚ� ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ� ɞɢɧɚɦɿɤɢ� ʀɯ� ɡɿɬɤɧɟɧɶ� ɬɚ� ɪɨɡɫɿɸɜɚɧɧɹ�� ɜɢɜɱɟɧɨ� ɦɟɯɚɧɿɡɦ�
ɭɬɜɨɪɟɧɧɹ� ɿ� ɥɨɤɚɥɿɡɚɰɿʀ� ɧɚɥɶɨɬɭ� ɡ� ɩɪɨɞɭɤɬɿɜ� ɡɧɨɫɭ� ɧɚ� ɪɨɛɨɱɿɣ� ɩɨɜɟɪɯɧɿ� ɿɧɫɬɪɭɦɟɧɬɭ� >��� �@��
Ɋɚɡɨɦ�ɡ�ɬɢɦ��ɩɪɨɰɟɫɢ�ɜɡɚɽɦɨɞɿʀ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɿ�ɱɚɫɬɢɧɨɤ�ɡɧɨɫɭ�ɩɨɥɿɪɭɜɚɥɶɧɨɝɨ�ɩɨɪɨɲɤɭ�ɜ�
ɡɨɧɿ� ɤɨɧɬɚɤɬɭ� ɨɛɪɨɛɥɸɜɚɧɨʀ� ɩɨɜɟɪɯɧɿ� ɡ� ɩɨɜɟɪɯɧɟɸ� ɩɪɢɬɢɪɭ� ɜɫɟɪɟɞɢɧɿ� ɩɨɥɿɪɭɜɚɥɶɧɨʀ�
ɫɭɫɩɟɧɡɿʀ�ɩɪɢ�ɩɨɥɿɪɭɜɚɧɧɿ�ɤɟɪɚɦɿɤɢ�ɬɚ�ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɢɯ�ɤɪɢɫɬɚɥɿɜ�ɞɥɹ�ɨɩɬɢɤɨ�ɟɥɟɤɬɪɨɧɧɨʀ�
ɬɟɯɧɿɤɢ�ɜɢɜɱɟɧɿ�ɧɟɞɨɫɬɚɬɧɶɨ��ɚ�ɩɪɢɱɢɧɢ�ɜɢɧɢɤɧɟɧɧɹ�ɧɚɥɶɨɬɭ�ɡ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɬɚ�ɡɧɨɫɭ�ɧɚ�
ɩɨɜɟɪɯɧɿ�ɩɪɢɬɢɪɭ�ɨɫɬɚɬɨɱɧɨ�ɧɟ�ɡ¶ɹɫɨɜɚɧɿ��

Ɇɟɬɨɸ�ɞɚɧɨɝɨ�ɞɨɫɥɿɞɠɟɧɧɹ�ɽ�ɜɢɜɱɟɧɧɹ�ɦɟɯɚɧɿɡɦɭ�ɜɡɚɽɦɨɞɿʀ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɬɚ�ɡɧɨɫɭ�
ɦɿɠ�ɫɨɛɨɸ�ɬɚ�ɡ�ɩɨɜɟɪɯɧɹɦɢ�ɨɛɪɨɛɥɸɜɚɧɨʀ�ɞɟɬɚɥɿ��ɩɪɢɬɢɪɭ�ɬɚ�ɡɟɪɟɧ�ɩɨɥɿɪɭɜɚɥɶɧɨɝɨ�ɩɨɪɨɲɤɭ�



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

���

ɩɪɢ� ɩɨɥɿɪɭɜɚɧɧɿ� ɩɿɞɤɥɚɞɨɤ� ɡ� ɤɟɪɚɦɿɤɢ� ɧɚ� ɨɫɧɨɜɿ� ɧɿɬɪɢɞɭ� ɚɥɸɦɿɧɿɸ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɫɭɫɩɟɧɡɿʀ�
ɩɨɪɨɲɤɿɜ�ɧɿɬɪɢɞɭ�ɛɨɪɚ�ɄɆ�������

Ɂɚɤɨɧɨɦɿɪɧɨɫɬɿ�ɜɡɚɽɦɨɞɿʀ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɿ�ɡɧɨɫɭ
ɉɥɨɫɤɿ�ɩɨɜɟɪɯɧɿ�ɩɿɞɤɥɚɞɨɤ�ɡ�ɧɿɬɪɢɞɭ�ɚɥɸɦɿɧɿɸ��ɛɥɨɤ������ɦɦ��ɩɨɥɿɪɭɜɚɥɢ�ɫɭɫɩɟɧɡɿɽɸ�

ɩɨɪɨɲɤɿɜ� ɄɆ� ������ ɧɚ� ɜɟɪɫɬɚɬɿ� ɦɨɞ�� �ɒɉ����Ɇ� ɩɪɢ� ɱɚɫɬɨɬɿ� ɨɛɟɪɬɚɧɧɹ� ɩɪɢɬɢɪɭ�
�ɩɿɧɨɩɨɥɿɭɪɟɬɚɧ� �� ���� ɦɦ�� ��� ɨɛ��ɯɜ��� ɡɭɫɢɥɥɿ� ɩɪɢɬɢɫɤɚɧɧɹ� ɞɟɬɚɥɿ� ɞɨ� ɩɪɢɬɢɪɭ� ����� ɇ��
ɬɟɦɩɟɪɚɬɭɪɿ�ɜ�ɡɨɧɿ�ɤɨɧɬɚɤɬɭ�����. ɬɚ�ɱɚɫɿ�ɩɨɥɿɪɭɜɚɧɧɹ����ɯɜ��

ɉɪɢ� ɚɧɚɥɿɡɿ� ɜɡɚɽɦɨɞɿʀ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɧɚ� ɨɫɧɨɜɿ� ɤɥɚɫɢɱɧɨʀ� ɬɟɨɪɿʀ� ɪɨɡɫɿɸɜɚɧɧɹ�
ɩɨɤɚɡɚɧɨ��ɳɨ�ɬɪɚɽɤɬɨɪɿʀ�ʀɯ�ɪɭɯɭ�ɡɚɤɪɭɱɭɸɬɶɫɹ�ɿ�ɩɟɪɟɯɨɞɹɬɶ�ɧɚ�ɨɪɛɿɬɚɥɶɧɿ�ɬɪɚɽɤɬɨɪɿʀ������±����
ɧɦ��� ɪɨɡɬɚɲɨɜɚɧɿ� ɛɿɥɹ� ɨɛɪɨɛɥɸɜɚɧɨʀ� ɩɨɜɟɪɯɧɿ� >�@�� Ɉɫɤɿɥɶɤɢ� ɤɥɚɫɢɱɧɢɣ� ɩɿɞɯɿɞ� ɜ� ɬɟɨɪɿʀ�
ɡɿɬɤɧɟɧɶ� ɱɚɫɬɢɧɨɤ� ɨɛɦɟɠɟɧɢɣ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ� ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ� Ƚɟɣɡɟɧɛɟɪɝɚ� >�@�� ɚ� ɨɰɿɧɤɚ�
ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ�ɤɨɨɪɞɢɧɚɬ�ɬɚ�ɿɦɩɭɥɶɫɭ�ɱɚɫɬɢɧɨɤ�ɩɨɤɚɡɭɽ��ɳɨ�ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ�ɲɜɢɞɤɨɫɬɿ�ɪɭɯɭ�
ɱɚɫɬɢɧɤɢ�ɫɤɥɚɞɚɽ�§�����ɦ�ɫ�ɿ�ɩɟɪɟɜɢɳɭɽ�ɡɧɚɱɟɧɧɹ�ɫɚɦɨʀ�ɲɜɢɞɤɨɫɬɿ�ɜ��±���ɪɚɡɢ��ɩɪɢ�ɜɢɜɱɟɧɧɿ�
ɜɡɚɽɦɨɞɿʀ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɦɿɠ� ɫɨɛɨɸ� ɬɚ� ɡ� ɱɚɫɬɢɧɤɚɦɢ� ɡɧɨɫɭ� ɩɨɥɿɪɭɜɚɥɶɧɨɝɨ� ɩɨɪɨɲɤɭ�
ɧɟɨɛɯɿɞɧɨ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɤɜɚɧɬɨɜɨ�ɦɟɯɚɧɿɱɧɭ� ɬɟɨɪɿɸ� ɪɨɡɫɿɸɜɚɧɧɹ� ɿ� ɡɚɦɿɫɬɶ� ɡɧɚɱɟɧɶ�
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ɨɫɧɚɳɟɧɨɝɨ� ɰɢɮɪɨɜɨɸ� ɤɚɦɟɪɨɸ�9LVLRQ� ©67'�5HV� 6HULHVª� ɿ� =HLVV� (92� ���� ɩɨɤɚɡɚɥɢ�� ɳɨ� ɧɚ�
ɞɿɥɹɧɰɿ ɩɨɜɟɪɯɧɿ�ɩɪɢɬɢɪɭ�ɪɨɡɦɿɪɚɦɢ���ɯ���ɦɦ���ɳɨ�ɪɨɡɬɚɲɨɜɚɧɚ�ɜ�ɤɨɥɨɜɿɣ�ɡɨɧɿ�>U� ± ��ɦɦ��U�
���ɦɦ@��>���ɦɦ�����ɦɦ@���ɭɬɜɨɪɸɽɬɶɫɹ�ɧɚɥɿɬ�ɿɡ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɿ�ɡɧɨɫɭ��ɹɤɢɣ�ɪɨɡɬɚɲɨɜɭɽɬɶɫɹ�ɜ�
ɤɨɥɨɜɿɣ� ɡɨɧɿ�� ɜ� ɹɤɿɣ� ɮɭɧɤɰɿɹ� ɪɨɡɩɨɞɿɥɭ� ɩɨɜɧɨɝɨ� ɩɟɪɟɪɿɡɭ� ɪɨɡɫɿɸɜɚɧɧɹ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɬɚ�
ɡɧɨɫɭ�ɦɚɽ�ɦɚɤɫɢɦɚɥɶɧɟ�ɡɧɚɱɟɧɧɹ��ȼɫɬɚɧɨɜɥɟɧɨ��ɳɨ�ɮɪɚɝɦɟɧɬɢ�ɧɚɥɶɨɬɭ�ɿɡ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɬɚ�
ɡɧɨɫɭ� ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ� ɜ� ɤɨɥɨɜɿɣ� ɡɨɧɿ�� ɪɨɡɦɿɪɢ� ɿ� ɤɨɨɪɞɢɧɚɬɢ� ɹɤɨʀ� ɩɪɚɤɬɢɱɧɨ� ɫɩɿɜɩɚɞɚɸɬɶ� ɡ�
ɪɨɡɪɚɯɨɜɚɧɢɦɢ�ɬɟɨɪɟɬɢɱɧɨ�ɦɟɠɚɦɢ�

ȼɢɫɧɨɜɤɢ
ɉɪɢ� ɞɨɫɥɿɞɠɟɧɧɿ� ɫɬɚɧɭ� ɩɨɜɟɪɯɧɿ� ɩɪɢɬɢɪɭ� ɩɪɢ� ɩɨɥɿɪɭɜɚɧɧɿ� ɟɥɟɦɟɧɬɿɜ� ɨɩɬɢɤɨ�

ɟɥɟɤɬɪɨɧɧɨʀ� ɬɟɯɧɿɤɢ� ɡ� ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɢɯ� ɤɪɢɫɬɚɥɿɜ�� ɜɫɬɚɧɨɜɥɟɧɨ�� ɳɨ� ɩɪɢ� ɩɨɥɿɪɭɜɚɧɧɿ�
ɧɿɬɪɢɞɭ� ɚɥɸɦɿɧɿɸ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɫɭɫɩɟɧɡɿʀ� ɩɨɪɨɲɤɿɜ� ɧɿɬɪɢɞɭ� ɛɨɪɭ� ɧɚ� ɪɨɛɨɱɿɣ� ɩɨɜɟɪɯɧɿ�
ɩɪɢɬɢɪɭ�ɭɬɜɨɪɸɽɬɶɫɹ�ɧɚɥɿɬ�ɿɡ�ɱɚɫɬɢɧɨɤ�ɲɥɚɦɭ�ɿ�ɡɧɨɫɭ��ɹɤɢɣ�ɪɨɡɬɚɲɨɜɭɽɬɶɫɹ�ɜ�ɤɨɥɨɜɿɣ�ɡɨɧɿ��ɜ�
ɹɤɿɣ� ɮɭɧɤɰɿɹ� ɪɨɡɩɨɞɿɥɭ� ɩɨɜɧɨɝɨ� ɩɟɪɟɪɿɡɭ� ɪɨɡɫɿɸɜɚɧɧɹ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɬɚ� ɡɧɨɫɭ� ɦɚɽ�
ɦɚɤɫɢɦɚɥɶɧɟ� ɡɧɚɱɟɧɧɹ�� Ɂɚ� ɞɨɩɨɦɨɝɨɸ� ɨɩɬɢɱɧɨʀ� ɬɚ� ɟɥɟɤɬɪɨɧɧɨʀ� ɦɿɤɪɨɫɤɨɩɿʀ� ɩɨɤɚɡɚɧɨ�� ɳɨ�
ɮɪɚɝɦɟɧɬɢ� ɧɚɥɶɨɬɭ� ɿɡ� ɱɚɫɬɢɧɨɤ� ɲɥɚɦɭ� ɬɚ� ɡɧɨɫɭ� ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ� ɜ� ɤɨɥɨɜɿɣ� ɡɨɧɿ�� ɪɨɡɦɿɪɢ� ɿ�
ɤɨɨɪɞɢɧɚɬɢ�ɹɤɨʀ�ɪɨɡɪɚɯɨɜɚɧɿ�ɬɟɨɪɟɬɢɱɧɨ�

ɐɟɥɶɸ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɟ�ɦɟɯɚɧɢɡɦɚ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɱɚɫɬɢɰ�ɲɥɚɦɚ�ɢ�
ɢɡɧɨɫɚ�ɩɨɥɢɪɨɜɚɥɶɧɨɝɨ�ɩɨɪɨɲɤɚ�ɩɪɢ�ɩɨɥɢɪɨɜɚɧɢɢ ɩɨɞɥɨɠɟɤ�ɢɡ�ɤɟɪɚɦɢɤɢ�ɧɚ�ɨɫɧɨɜɟ�ɧɢɬɪɢɞɚ�ɚɥɸɦɢɧɢɹ�
ɫ�ɩɨɦɨɳɶɸ�ɫɭɫɩɟɧɡɢɢ�ɩɨɪɨɲɤɨɜ�ɧɢɬɪɢɞɚ�ɛɨɪɚ�ɄɆ��������ɇɚ�ɨɫɧɨɜɟ�ɤɜɚɧɬɨɜɨ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɬɟɨɪɢɢ�
ɪɚɫɫɟɹɧɢɹ� ɱɚɫɬɢɰ� ɪɚɫɫɱɢɬɚɧɨ� ɩɨɥɧɨɟ� ɷɮɮɟɤɬɢɜɧɨɟ� ɫɟɱɟɧɢɟ� ɪɚɫɫɟɹɧɢɹ� ɱɚɫɬɢɰ� ɲɥɚɦɚ� ɢ� ɢɡɧɨɫɚ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ� ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɫɫɟɹɧɢɹ� ɱɚɫɬɢɰ� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ� ɪɚɛɨɱɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɪɢɬɢɪɚ�� ɢ�
ɮɭɧɤɰɢɸ� ɟɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɚɞɢɭɫɚ� ɤɪɭɝɨɜɵɯ� ɡɨɧ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɪɢɬɢɪɚ��
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɮɪɚɝɦɟɧɬɵ�ɧɚɥɟɬɚ�ɫ�ɱɚɫɬɢɰ�ɲɥɚɦɚ�ɢ�ɢɡɧɨɫɚ�ɪɚɫɩɨɥɚɝɚɸɬɫɹ�ɜ�
ɤɪɭɝɨɜɨɣ� ɡɨɧɟ�� ɪɚɡɦɟɪɵ� ɢ� ɤɨɨɪɞɢɧɚɬɵ� ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ� ɤɨɬɨɪɨɣ� ɩɪɚɤɬɢɱɟɫɤɢ� ɫɨɜɩɚɞɚɸɬ� ɫ�
ɪɚɫɫɱɢɬɚɧɧɵɦɢ� ɬɟɨɪɟɬɢɱɟɫɤɢ� ɩɪɟɞɟɥɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ�
ɚɧɚɥɢɡɚ� ɩɪɨɰɟɫɫɚ� ɩɨɥɢɪɨɜɚɧɢɹ� ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɫ� ɩɨɦɨɳɶɸ� ɫɭɫɩɟɧɡɢɣ� ɢɡ� ɪɚɡɧɵɯ�
ɩɨɥɢɪɨɜɚɥɶɧɵɯ� ɩɨɪɨɲɤɨɜ�� ɱɬɨ� ɢɦɟɟɬ� ɛɨɥɶɲɨɟ� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ�� ɨɫɨɛɟɧɧɨ�� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɮɢɧɢɲɧɨɣ� ɨɛɪɚɛɨɬɤɢ� ɞɟɬɚɥɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɬɟɯɧɢɤɢ� ɢ� ɨɩɬɢɱɟɫɤɢɯ�
ɫɢɫɬɟɦ� ɢɡ� ɫɬɟɤɥɚ�� ɤɟɪɚɦɢɤɢ�� ɫɢɬɚɥɥɨɜ�� ɨɩɬɢɱɟɫɤɢɯ� ɢ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɤɪɢɫɬɚɥɥɨɜ�� Ɉɫɨɛɚɹ�



ɊȺɁȾȿɅ����ɊȺɁɊȺȻɈɌɄȺ�ɂ�ȼɇȿȾɊȿɇɂȿ�ɈȻɈɊɍȾɈȼȺɇɂə�ɂ�ɂɇɋɌɊɍɆȿɇɌȺ��ɈɋɇȺɓȿɇɇɈȽɈ�
ɌȼȿɊȾɕɆɂ�ɋɉɅȺȼȺɆɂ��ȼ�ɊȺɁɅɂɑɇɕɏ�ɈɌɊȺɋɅəɏ�ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

���

ɰɟɧɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɧɨɜɵɯ�
ɩɨɥɢɪɨɜɚɥɶɧɵɯ�ɫɭɫɩɟɧɡɢɣ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɤɨɧɤɪɟɬɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɩɪɢɬɢɪɚ�

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ��ɩɨɥɢɪɨɜɚɧɢɟ��ɧɢɬɪɢɞ�ɚɥɸɦɢɧɢɹ��ɱɚɫɬɢɰɵ�ɲɥɚɦɚ��ɱɚɫɬɢɰɵ�ɢɡɧɨɫɚ�

<X� '��)LODWRY��9� ,��6LGRUNR��6� 9��.RYDOHY��9� $��.RYDOHY��2� ,��<XUFKLVKLQ�
0� $��'DQLOFKHQNR��$� *��9HWURY

678'<�2)�7+(�67$7(�2)�7+(�:25.,1*�685)$&(�2)�7+(�722/�
$7�32/,6+,1*�7+(�68%675$7(�)520�1,75,'(�$/80,180

7KH�SXURVH�RI�WKLV�VWXG\�LV�WR�VWXG\�WKH�PHFKDQLVP�RI�LQWHUDFWLRQ�RI�VOXGJH�SDUWLFOHV�DQG�ZHDU�RI�D�
SROLVKLQJ�SRZGHU�ZKHQ�SROLVKLQJ� VXEVWUDWHV�RI� FHUDPLFV�EDVHG�RQ�DOXPLQXP�QLWULGH�XVLQJ�D� VXVSHQVLRQ�RI�
ERURQ�QLWULGH�.0���������SRZGHUV��2Q�WKH�EDVLV�RI�WKH�TXDQWXP�PHFKDQLFDO�WKHRU\�RI�SDUWLFOH�VFDWWHULQJ��WKH�
WRWDO� HIIHFWLYH� VFDWWHULQJ� FURVV�VHFWLRQ� RI� VOLPH� DQG� ZHDU� SDUWLFOHV� LV� FDOFXODWHG� WKDW� FKDUDFWHUL]HV� WKH�
SUREDELOLW\�RI�VFDWWHULQJ�RI�SDUWLFOHV�LQ�WKH�GLUHFWLRQ�RI�WKH�ZRUNLQJ�VXUIDFH�RI�WKH�ODS�DQG�WKH�IXQFWLRQ�RI�LWV�
GLVWULEXWLRQ�� GHSHQGLQJ� RQ� WKH� UDGLXV� RI� WKH� FLUFXODU� ]RQHV� RI� WKH� VXUIDFH� RI� WKH� ODSSLQJ�� ,W� KDV� EHHQ�
H[SHULPHQWDOO\�HVWDEOLVKHG�WKDW�WKH�IUDJPHQWV�RI�WKH�SODTXH�IURP�WKH�SDUWLFOHV�RI�VOLPH�DQG�ZHDU�DUH�ORFDWHG�
LQ� D� FLUFXODU� ]RQH� ZKRVH� GLPHQVLRQV� DQG� FRRUGLQDWHV� RI� WKH� ORFDWLRQ� SUDFWLFDOO\� FRLQFLGH� ZLWK� WKRVH�
FDOFXODWHG� WKHRUHWLFDOO\�� 7KH� UHVXOWV� RI� WKH� VWXG\� FDQ� EH� XVHG� WR� DQDO\]H� WKH� SROLVKLQJ� RI� QRQPHWDOOLF�
PDWHULDOV� ZLWK� WKH� KHOS� RI� VXVSHQVLRQV� IURP� GLIIHUHQW� SROLVKLQJ� SRZGHUV�� ZKLFK� LV� RI� JUHDW� SUDFWLFDO�
LPSRUWDQFH�� HVSHFLDOO\� LQ� WKH� GHYHORSPHQW� RI� WHFKQRORJLFDO� SURFHVVHV� IRU� ILQLVKLQJ� SDUWV� RI� HOHFWURQLF�
HTXLSPHQW�DQG�RSWLFDO�V\VWHPV�RI�JODVV��FHUDPLFV��JODVV��RSWLFDO�DQG�VHPLFRQGXFWRU�FU\VWDOV��$�VSHFLDO�YDOXH�
RI� WKH� VWXG\� LV� WKH� DELOLW\� WR� SUHGLFW� WKH� SHUIRUPDQFH� RI� QHZ� SROLVKLQJ� VXVSHQVLRQV� XVLQJ� VSHFLILF� ODS�
PDWHULDOV�

.H\�ZRUGV��SROLVKLQJ��DOXPLQXP�QLWULGH��VOXGJH�SDUWLFOHV��ZHDU�SDUWLFOHV�

Ʌɿɬɟɪɚɬɭɪɚ
�� Ɏɿɥɚɬɨɜ� ɘ�� Ⱦ��� ɋɿɞɨɪɤɨ ȼ�� ȱ��� Ɏɿɥɚɬɨɜ� Ɉ�� ɘ��� Ʉɨɜɚɥɶɨɜ ɋ�� ȼ�� Ɏɿɡɢɱɧɿ� ɡɚɫɚɞɢ�

ɮɨɪɦɨɭɬɜɨɪɟɧɧɹ� ɩɪɟɰɢɡɿɣɧɢɯ� ɩɨɜɟɪɯɨɧɶ� ɩɿɞ� ɱɚɫ� ɦɟɯɚɧɿɱɧɨʀ� ɨɛɪɨɛɤɢ� ɧɟɦɟɬɚɥɟɜɢɯ�
ɦɚɬɟɪɿɚɥɿɜ�Ɇɨɧɨɝɪɚɮɿɹ��± Ʉ���ɇɚɭɤɨɜɚ�ɞɭɦɤɚ�������± ����ɫ�

�� )LODWRY� <X� '�� 6LGRUNR� 9 �,� 6WDWLVWLFDO� DSSURDFK� WR� ZHDU� RI� QRQPHWDOOLF� ZRUNSLHFH�
VXUIDFHV�LQ�SROLVKLQJ �� -RXUQDO�RI�6XSHUKDUG�0DWHULDOV��± ����� ± ����± 1 ���± 3� ��±���

�� )LODWRY $�<X���6LGRUNR 9� ,��� )LODWRY�<X� '� 6SHFLDO� IHDWXUHV�RI�PDFUR� DQG�PLFURUHOLHI�
IRUPDWLRQ� LQ� QRQ�PHWDOOLF� IODW� VXUIDFH� LQ� GLDPRQG� JULQGLQJ� ��� -RXUQDO� RI� 6XSHUKDUG�
0DWHULDOV��± ������± ����± 1����± 3�����±����

�� 6LGRUNR�9���1RYLNRY�0���)LODWRY�<X��'LDPRQG�DEUDVLYH�ILQLVKLQJ�QRQ�PHWDOOLF�PDWHULDOV����
&RQIHUHQFH 3URFHHGLQJV RI� ,QWHUQDWLRQDO� &RQIHUHQFH� ©$GYDQFHG� 3URFHVVLQJ� IRU� 1RYHO�
)XQFWLRQDO�0DWHULDOV�± $31)0 ����ª��± ��±���-DQXDU\�������± 3�����±����

�� ɗɣɪɢɧɝ�Ƚ���Ʌɢɧ�ɋ� Ƚ���Ʌɢɧ�ɋ�Ɇ��Ɉɫɧɨɜɵ�ɯɢɦɢɱɟɫɤɨɣ� ɤɢɧɟɬɢɤɢ��ɉɟɪ�� ɫ� ɚɧɝɥ�� ± Ɇ���
Ɇɢɪ��������± ����ɫ��

�� Ʉɚɰ�ȿ� ɂ��ɋɢɥɵ�ȼɚɧ�ɞɟɪ�ȼɚɚɥɶɫɚ��Ʉɚɡɢɦɢɪɚ�ɢ�Ʌɢɮɲɢɰɚ�ɜ�ɦɹɝɤɨɣ�ɦɚɬɟɪɢɢ����ɍɫɩɟɯɢ�
ɮɢɡ��ɧɚɭɤ��± ������± �����± ʋ����± ɋ�����±����

�� Ⱦɟɪɹɝɢɧ� Ȼ� ȼ��� Ⱥɛɪɢɤɨɫɨɜɚ� ɂ� ɂ��� Ʌɢɮɲɢɰ� ȿ� Ɇ�� Ɇɨɥɟɤɭɥɹɪɧɨɟ� ɩɪɢɬɹɠɟɧɢɟ�
ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ�ɬɟɥ����ɍɫɩɟɯɢ�ɮɢɡ��ɧɚɭɤ��± ������±�����± ʋ����± ɋ�����±�����

ɇɚɞɿɣɲɥɚ ��������



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

���

5HIHUHQFHV
�� )LODWRY��<X��'�ɛ�6LGRUNR��9��,�ɛ�)LODWRY��2��<X��	�.RYDORY��6��9��������� )L]\FKQL�]DVDG\�
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