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ɍȾɄ��������

ɊȺɋɑȿɌ�ɇȿɈȾɇɈɊɈȾɇɕɏ�ȺɇɂɁɈɌɊɈɉɇɕɏ�
ɉɊəɆɈɍȽɈɅɖɇɕɏ�ɉɅȺɋɌɂɇ�ɋ�ɉɊɈɂɁȼɈɅɖɇɕɆ�

ɁȺɄɊȿɉɅȿɇɂȿɆ�ɇȺ�ɄɈɇɌɍɊȿ

Ɂɚɜɪɚɤ�ɇ�ȼ���ɤ�ɬ�ɧ���ɞɨɰ�
Ɉɞɟɫɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɚɤɚɞɟɦɢɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɢ ɚɪɯɢɬɟɤɬɭɪɵ��ɝ��Ɉɞɟɫɫɚ�

Ⱥɤɬɭɚɥɶɧɵɦ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɯɧɢɤɟ��ɚ ɬɚɤɠɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɢ
ɝɪɚɠɞɚɧɫɤɨɦ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɥɚɫɬɢɧ�� ɜ ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɤɨɬɨɪɵɟ�
ɟɫɬɟɫɬɜɟɧɧɨ�ɢɥɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɚɧɢɡɨɬɪɨɩɧɵɟ� ɗɬɨ�ɨɛɴɹɫɧɹɟɬ�ɨɫɨɛɵɣ�ɢɧɬɟɪɟɫ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɤ�ɡɚɞɚɱɚɦ ɪɚɫɱɟɬɚ�ɚɧɢɡɨɬɪɨɩɧɵɯ ɩɥɚɫɬɢɧ��ȼ ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�
ɷɬɨɬ� ɢɧɬɟɪɟɫ� ɟɳɟ� ɛɨɥɟɟ� ɜɨɡɪɨɫ ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɪɚɡɥɢɱɧɵɯ�
ɤɨɧɫɬɪɭɤɰɢɹɯ�ɤɨɦɩɨɡɢɬɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�

ȼ ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɭɳɟɫɬɜɭɟɬ�ɦɧɨɝɨ�ɦɟɬɨɞɨɜ ɩɨ ɪɚɫɱɟɬɭ�ɩɪɹɦɨɭɝɨɥɶɧɵɯ�
ɧɟɨɞɧɨɪɨɞɧɵɯ� ɚɧɢɡɨɬɪɨɩɧɵɯ ɩɥɚɫɬɢɧ� ɨɞɧɚɤɨ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱ� ɧɚ
ɩɪɚɤɬɢɤɟ� ɫɬɚɥɤɢɜɚɟɦɫɹ� ɫɨ� ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ�ɩɪɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ� ɭɪɚɜɧɟɧɢɣ ɫ ɩɟɪɟɦɟɧɧɵɦɢ� ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ�� ɚ ɬɚɤɠɟ ɫ
ɭɞɨɜɥɟɬɜɨɪɟɧɢɟɦ� ɫɢɫɬɟɦɟ� ɭɪɚɜɧɟɧɢɣ� ɨɩɢɫɵɜɚɸɳɢɯ� ɭɫɥɨɜɢɹ� ɨɩɢɪɚɧɢɹ ɧɚ�
ɝɪɚɧɢɰɟ ɩɥɚɫɬɢɧɵ��ɉɪɢ ɪɟɲɟɧɢɢ ɬɚɤɢɯ�ɡɚɞɚɱ�ɧɚ ɩɪɚɤɬɢɤɟ�ɨɱɟɧɶ�ɪɟɞɤɨ�ɬɚɤɨɣ�
ɪɚɫɱɟɬ�ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ�ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɮɨɪɦɟ� Ʌɭɱɲɟ�ɜɫɟɝɨ� ɚ ɢɧɨɝɞɚ ɢ
ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ� ɩɪɢɦɟɧɹɬɶ� ɱɢɫɥɟɧɧɵɟ� ɦɟɬɨɞɵ� ɪɟɲɟɧɢɹ�� Ɇɟɬɨɞ ɤɨɧɟɱɧɵɯ�
ɪɚɡɧɨɫɬɟɣ �ɆɄɊ� ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ�ɫɚɦɵɯ�ɩɪɨɫɬɵɯ� ɂɫɩɨɥɶɡɭɹ�ɷɬɨɬ ɦɟɬɨɞ�ɫ
ɞɨɫɬɚɬɨɱɧɨ�ɪɟɞɤɨɣ�ɫɟɬɤɨɣ� ɪɟɲɟɧɢɟ�ɡɚɞɚɱɢ ɫ ɞɨɫɬɚɬɨɱɧɨɣ�ɬɨɱɧɨɫɬɶɸ� ɦɨɠɟɬ�
ɛɵɬɶ�ɩɨɥɭɱɟɧɨ ɞɥɹ�ɨɞɧɢɯ ɫɥɭɱɚɟɜ�ɨɩɢɪɚɧɢɹ ɧɚ�ɝɪɚɧɢɰɟ� ɧɚɩɪɢɦɟɪ�ɲɚɪɧɢɪɧɨɝɨ�
ɡɚɤɪɟɩɥɟɧɢɹ�� ɚ� ɩɪɢ ɡɚɤɪɟɩɥɟɧɢɢ ɜ� ɧɟ ɫɦɟɳɚɸɳɢɟ� ɨɩɨɪɵ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱɢ�
ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ� ɩɪɢ ɨɱɟɧɶ� ɝɭɫɬɨɣ� ɫɟɬɤɟ� Ɋɚɫɱɟɬ ɜ ɷɬɨɦ� ɫɥɭɱɚɟ� ɩɨɥɭɱɚɟɬɫɹ�
ɨɱɟɧɶ� ɬɪɭɞɨɟɦɤɢɦ�� ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢɦɟɧɟɧɢɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ
ɦɚɲɢɧ�

ȼ�ɪɹɞɟ�ɪɚɛɨɬ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɧɚɩɪɹɠɟɧɧɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�
ɩɥɚɫɬɢɧ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜɚɪɢɚɰɢɨɧɧɵɟ� ɦɟɬɨɞɵ�� ɬɟɫɧɨ� ɫɜɹɡɚɧɧɵɟ� ɫ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ� ɩɪɢɧɰɢɩɚɦɢ� ɫɬɪɨɢɬɟɥɶɧɨɣ� ɦɟɯɚɧɢɤɢ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ�
ɧɚɢɛɨɥɟɟ� ɨɛɳɢɦ� ɹɜɥɹɟɬɫɹ� ɧɚɱɚɥɨ� ɜɨɡɦɨɠɧɵɯ� ɩɟɪɟɦɟɳɟɧɢɣ� �ɩɪɢɧɰɢɩ�
Ʌɚɝɪɚɧɠɚ��

ȼɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ��ɤɨɝɞɚ�ɩɪɹɦɨɟ�ɪɟɲɟɧɢɟ�ɡɚɞɚɱɢ�ɡɚɬɪɭɞɧɟɧɨ��ɰɟɥɟɫɨɨɛɪɚɡɧɨ�
ɩɪɢɦɟɧɹɬɶ� ɜɚɪɢɚɰɢɨɧɧɵɟ� ɦɟɬɨɞɵ� ɪɟɲɟɧɢɹ�� Ɍɚɤ� ɜ� ����� ɝɨɞɭ� ɜɩɟɪɜɵɟ� ȼ�� Ɋɢɬɰ�
ɪɚɫɫɦɨɬɪɟɥ�ɢɡɝɢɛ�ɩɪɹɦɨɭɝɨɥɶɧɨɣ�ɩɥɚɫɬɢɧɵ��ɠɟɫɬɤɨ�ɡɚɤɪɟɩɥɟɧɧɨɣ�ɩɨ�ɤɪɚɹɦ�ɩɨɞ�
ɞɟɣɫɬɜɢɟɦ�ɧɨɪɦɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ��Ɉɧ�ɠɟ� ɞɨɤɚɡɚɥ� ɞɥɹ� ɷɬɨɣ� ɡɚɞɚɱɢ� ɫɯɨɞɢɦɨɫɬɶ�
ɩɪɨɰɟɫɫɚ� ɪɟɲɟɧɢɹ� ɤ� ɬɨɱɧɨɦɭ� ɡɧɚɱɟɧɢɸ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɦɟɬɨɞ� Ɋɢɬɰɚ� ɛɵɥ�
ɢɫɩɨɥɶɡɨɜɚɧ� ɜ� ɦɨɧɨɝɪɚɮɢɢ� >��@� ɞɥɹ� ɩɥɚɫɬɢɧ� ɩɟɪɟɦɟɧɧɨɣ� ɠɟɫɬɤɨɫɬɢ�� Ɍɚɦ� ɠɟ�
ɨɛɫɭɠɞɚɸɬɫɹ�ɜɨɩɪɨɫɵ�ɜɵɛɨɪɚ�ɤɨɨɪɞɢɧɚɬɧɵɯ�ɮɭɧɤɰɢɣ��ɬɚɤ�ɤɚɤ�ɭɫɩɟɯ�ɩɪɢɦɟɧɟɧɢɹ�
ɦɟɬɨɞɚ�Ɋɢɬɰɚ� ɞɥɹ� ɪɟɲɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɢɯ� ɡɚɞɚɱ� ɜɨ�ɦɧɨɝɨɦ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɬɟɩɟɧɢ�



���

ɭɞɚɱɧɨɫɬɢ�ɜɵɛɨɪɚ�ɤɨɨɪɞɢɧɚɬɧɵɯ�ɮɭɧɤɰɢɣ��ȼɨɩɪɨɫɵ�ɪɚɡɪɚɛɨɬɤɢ�ɜɚɪɢɚɰɢɨɧɧɵɯ�
ɦɟɬɨɞɨɜ�ɤ�ɪɟɲɟɧɢɸ�ɡɚɞɚɱ�ɫɬɚɬɢɤɢ�ɚɧɢɡɨɬɪɨɩɧɵɯ�ɩɥɚɫɬɢɧ�ɩɟɪɟɦɟɧɧɨɣ�ɬɨɥɳɢɧɵ�
ɨɬɪɚɠɟɧɵ�ɜ�ɪɚɛɨɬɚɯ�>����@��ȿɳɟ�ɛɨɥɟɟ�ɩɪɨɫɬɨɣ�ɜ�ɩɪɢɦɟɧɟɧɢɢ�ɢ�ɜ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɛɨɥɟɟ�
ɨɛɳɢɣ� ɢ� ɭɧɢɜɟɪɫɚɥɶɧɵɣ� ɦɟɬɨɞ� ɪɟɲɟɧɢɹ� ɤɪɚɟɜɵɯ� ɡɚɞɚɱ� ɬɟɨɪɢɢ� ɩɥɚɫɬɢɧ� ɛɵɥ�
ɩɪɟɞɥɨɠɟɧ� Ȼ�Ƚ�� Ƚɚɥɟɪɤɢɧɵɦ� ɢ� ɂ�Ƚ�� Ȼɭɛɧɨɜɵɦ�� Ɇɟɬɨɞ� Ȼɭɛɧɨɜɚ�Ƚɚɥɟɪɤɢɧɚ�
ɩɪɢɨɛɪɟɬɚɟɬ�ɨɫɨɛɭɸ�ɩɪɨɫɬɨɬɭ�ɜ�ɬɨɦ�ɫɥɭɱɚɟ��ɤɨɝɞɚ�ɮɭɧɤɰɢɹ��ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɚɹ�
ɪɟɲɟɧɢɟ��ɭɞɨɜɥɟɬɜɨɪɹɟɬ�ɜɫɟɦ�ɝɪɚɧɢɱɧɵɦ�ɭɫɥɨɜɢɹɦ�ɡɚɞɚɱɢ�ɢ�ɡɚɞɚɧɚ�ɜ�ɮɨɪɦɟ�ɪɹɞɚ��
ɉɪɢɛɥɢɠɟɧɢɟ� ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ� ɮɭɧɤɰɢɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɫɩɨɫɨɛɨɦ��
ɫɜɹɡɚɧɧɵɦ� ɫ� ɨɛɳɢɦ� ɩɨɧɹɬɢɟɦ� ɨɛ� ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɢ� ɮɭɧɤɰɢɣ� ɢ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ�ɜɵɪɚɠɟɧɢɣ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɱɟɦ�ɥɭɱɲɟ�ɛɭɞɟɬ�ɡɚɞɚɧɚ�
ɡɚɪɚɧɟɟ�ɮɭɧɤɰɢɹ��ɬɨ�ɟɫɬɶ�ɱɟɦ�ɛɥɢɠɟ�ɪɹɞ�ɛɭɞɟɬ�ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ�
ɪɟɲɟɧɢɟ� ɭɪɚɜɧɟɧɢɹ�� ɬɟɦ� ɦɟɧɶɲɢɦ� ɛɭɞɟɬ� ɨɛɴɟɦ� ɜɵɱɢɫɥɟɧɢɣ�� Ɉɞɧɚɤɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɷɬɨɝɨ�ɦɟɬɨɞɚ�ɧɟ�ɜɫɟɝɞɚ�ɭɞɨɛɧɨ�ɢ�ɱɚɫɬɨ�ɨɫɥɨɠɧɟɧɨ�ɝɪɨɦɨɡɞɤɢɦɢ�
ɜɵɤɥɚɞɤɚɦɢ�

Ɉɞɢɧ�ɢɡ� ɜɨɡɦɨɠɧɵɯ�ɩɨɞɯɨɞɨɜ�ɪɟɲɟɧɢɹ� ɤɪɚɟɜɨɣ� ɡɚɞɚɱɢ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�
ɠɟɫɬɤɨ�ɡɚɳɟɦɥɟɧɧɨɣ�ɩɨ�ɜɫɟɦɭ�ɤɨɧɬɭɪɭ�ɩɥɚɫɬɢɧɟ��ɨɫɧɨɜɚɧɧɨɣ�ɧɚ�ɫɜɟɞɟɧɢɢ�ɟɟ�ɤ�
ɪɟɲɟɧɢɸ� ɛɨɥɟɟ� ɩɪɨɫɬɨɣ� ɡɚɞɚɱɢ�ɉɭɚɫɫɨɧɚ� ɩɪɟɞɥɨɠɟɧ� Ɂ�ɏ�� Ɋɚɮɚɥɶɫɨɧɨɦ� >�@�� ȼ�
ɛɨɥɟɟ� ɨɛɳɟɣ� ɩɨɫɬɚɧɨɜɤɟ� ɫɩɨɫɨɛ� ɩɨɫɬɪɨɟɧɢɹ� ɪɚɡɪɟɲɚɸɳɟɝɨ� ɹɞɪɚ� ɞɥɹ� ɤɪɚɟɜɨɣ�
ɡɚɞɚɱɢ�ɫ�ɨɞɧɢɦɢ�ɝɪɚɧɢɱɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɩɨ�ɢɡɜɟɫɬɧɨɦɭ�ɪɚɡɪɟɲɚɸɳɟɦɭ�ɹɞɪɭ�ɞɥɹ�
ɚɧɚɥɨɝɢɱɧɨɣ�ɡɚɞɚɱɢ��ɧɨ�ɫ�ɢɡɦɟɧɟɧɧɵɦɢ�ɝɪɚɧɢɱɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɛɵɥ�ɩɪɟɞɥɨɠɟɧ�
Ɇ�Ƚ��Ʉɪɟɣɧɨɦ�>�@��ɗɬɨɬ�ɦɟɬɨɞ�ɛɵɥ�ɞɚɥɟɟ�ɪɚɡɜɢɬ�ɂ�ɇ��ɋɥɟɡɢɧɝɟɪɨɦ�>��@�

Ɉɫɧɨɜɧɚɹ� ɢɞɟɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɨɛɳɟɣ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɥɢɧɟɣɧɵɯ�
ɤɪɚɟɜɵɯ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ�ɡɚɞɚɱ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɜɵɞɟɥɟɧɢɢ�ɝɥɚɜɧɨɣ�ɱɚɫɬɢ�
ɪɟɲɟɧɢɹ�� Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ� ɩɭɬɟɦ� ɪɚɡɜɢɬɢɹ� ɢ� ɧɟɤɨɬɨɪɨɝɨ�
ɨɛɨɛɳɟɧɢɹ�ɨɛɳɢɯ�ɩɨɥɨɠɟɧɢɣ�ɜɚɪɢɚɰɢɨɧɧɨɝɨ�ɦɟɬɨɞɚ�ɪɟɲɟɧɢɹ�ɤɪɚɟɜɵɯ�ɡɚɞɚɱ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɮɢɡɢɤɢ�ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ�ɬɢɩɚ��ɋɨɝɥɚɫɧɨ�ɞɚɧɧɨɣ�ɦɟɬɨɞɢɤɟ��
ɢɫɤɨɦɨɟ� ɪɟɲɟɧɢɟ� ɤɪɚɟɜɨɣ� ɡɚɞɚɱɢ�� ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ�
ɭɪɚɜɧɟɧɢɹ� ɢ� ɝɪɚɧɢɱɧɵɯ� ɭɫɥɨɜɢɣ� ɩɪɨɢɡɜɨɥɶɧɨɝɨ� ɜɢɞɚ� ɩɨɥɭɱɚɟɬɫɹ� ɜ� ɜɢɞɟ�
ɩɨɩɪɚɜɨɤ� ɤ� ɢɡɜɟɫɬɧɨɦɭ� ɪɟɲɟɧɢɸ� ɤɪɚɟɜɨɣ� ɡɚɞɚɱɢ�� ɫɨɫɬɨɹɳɟɣ� ɢɡ� ɬɨɝɨ� ɠɟ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɭɪɚɜɧɟɧɢɹ� ɢ� ɝɪɚɧɢɱɧɵɯ� ɭɫɥɨɜɢɣ� ɧɟɤɨɬɨɪɨɝɨ�
ɫɩɟɰɢɚɥɶɧɨɝɨ� �ɫɬɚɧɞɚɪɬɧɨɝɨ�� ɬɢɩɚ�� Ɉɛɵɱɧɨ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɨɫɥɟɞɧɢɯ� ɛɟɪɭɬɫɹ�
ɭɫɥɨɜɢɹ� ɠɟɫɬɤɨɝɨ� ɡɚɳɟɦɥɟɧɢɹ� ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ� ɬɟɥɚ� ɧɚ� ɤɨɧɬɭɪɟ�� ɩɨɷɬɨɦɭ�
ɪɟɲɟɧɢɟ�ɩɨɥɭɱɚɟɬɫɹ�ɜ�ɜɢɞɟ�ɞɨɛɚɜɤɢ�ɤ�ɪɟɲɟɧɢɸ�ɚɛɫɨɥɸɬɧɨ�ɠɟɫɬɤɨɣ�ɡɚɞɚɱɢ�

ȼɚɠɧɨ�ɡɚɦɟɬɢɬɶ��ɱɬɨ�ɬɚɤɚɹ�ɦɟɬɨɞɢɤɚ�ɪɚɫɱɟɬɚ�ɨɛɥɚɞɚɟɬ�ɪɹɞɨɦ�ɞɨɫɬɨɢɧɫɬɜ��
ɜ�ɱɚɫɬɧɨɫɬɢ�����ɫɢɫɬɟɦɚ�ɤɨɨɪɞɢɧɚɬɧɵɯ�ɷɥɟɦɟɧɬɨɜ��ɤɨɬɨɪɚɹ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɩɪɢ�
ɪɟɲɟɧɢɢ�� ɡɚɜɢɫɢɬ� ɬɨɥɶɤɨ� ɨɬ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɝɪɚɧɢɱɧɵɯ� ɭɫɥɨɜɢɣ�� ɧɨ� ɧɟ�
ɡɚɜɢɫɢɬ� ɨɬ� ɞɟɣɫɬɜɭɸɳɟɣ� ɧɚ� ɩɥɚɫɬɢɧɭ� ɧɚɝɪɭɡɤɢ�� ��� ɫɬɪɭɤɬɭɪɚ� ɮɭɧɤɰɢɢ�
ɩɨɩɪɚɜɤɢ� ɩɨɥɭɱɚɟɬɫɹ� ɬɚɤɨɣ�� ɱɬɨ� ɞɨɛɚɜɥɟɧɢɟ� ɤɚɠɞɨɝɨ� ɧɨɜɨɝɨ� ɫɥɚɝɚɟɦɨɝɨ� ɧɟ�
ɬɪɟɛɭɟɬ�ɩɟɪɟɫɱɺɬɚ�ɪɚɧɟɟ�ɧɚɣɞɟɧɧɵɯ�

ɗɬɨ�ɢ�ɞɟɥɚɟɬ�ɷɬɭ�ɦɟɬɨɞɢɤɭ�ɜɟɫɶɦɚ�ɷɮɮɟɤɬɢɜɧɨɣ�ɢ�ɭɞɨɛɧɨɣ�ɩɪɢ�ɪɟɲɟɧɢɢ�
ɫɥɨɠɧɵɯ� ɡɚɞɚɱ� ɬɟɨɪɢɢ� ɩɥɚɫɬɢɧ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ� ɡɚɝɪɭɠɟɧɢɹ� ɢ�
ɝɪɚɧɢɱɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�

ɑɢɫɥɟɧɧɨɟ�ɪɟɲɟɧɢɟ�ɡɚɞɚɱɢ�ɩɨɫɬɪɨɢɦ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɫɥɨɠɧɨɝɨ�
ɫɥɭɱɚɹ�ɡɚɤɪɟɩɥɟɧɢɹ�ɢ�ɧɚɝɪɭɠɟɧɢɹ�ɩɥɚɫɬɢɧɵ�ɩɨ�ɤɨɧɬɭɪɭ��ɪɟɲɟɧɢɟ�ɛɭɞɟɦ�ɢɫɤɚɬɶ�



���

ɜ� ɜɢɞɟ� ɞɨɛɚɜɨɤ� ɤ� ɧɚɣɞɟɧɧɨɦɭ� ɪɟɲɟɧɢɸ� ɞɥɹ� ɩɪɨɫɬɵɯ� ɫɥɭɱɚɟɜ� ɨɩɢɪɚɧɢɹ� ɢ�
ɡɚɝɪɭɠɟɧɢɹ�� ɞɥɹ� ɤɨɬɨɪɵɯ� ɪɟɲɟɧɢɟ� ɪɚɡɵɫɤɢɜɚɥɨɫɶ� ɢɫɩɨɥɶɡɭɹ� ɚɧɚɥɢɬɢɱɟɫɤɢɟ�
ɦɟɬɨɞɵ�ɢɥɢ�ɆɄɊ�ɫ�ɧɟɝɭɫɬɨɣ�ɫɟɬɤɨɣ��Ɍɚɤɨɣ�ɦɟɬɨɞ�ɪɚɫɱɟɬɚ�ɧɟɦɧɨɝɨ�ɭɫɥɨɠɧɹɟɬ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɪɟɲɟɧɢɹ�ɢɫɤɨɦɨɣ� ɡɚɞɚɱɢ�ɩɪɢ� ɫɥɨɠɧɵɯ�ɨɩɢɪɚɧɢɹɯ�� ɬɚɤ� ɤɚɤ� ɨɧɨ�
ɪɟɲɚɟɬɫɹ� ɜ� ɞɜɚ� ɷɬɚɩɚ�� ɧɨ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɷɬɨ� ɨɤɚɡɵɜɚɟɬɫɹ�� ɜ� ɤɨɧɟɱɧɨɦ� ɫɱɟɬɟ��
ɷɮɮɟɤɬɢɜɧɟɟ�� ɩɨɬɨɦɭ� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɹɬɶ� ɫɨɫɬɚɜɧɵɟ� ɱɚɫɬɢ� ɢɫɤɨɦɨɝɨ�
ɪɟɲɟɧɢɹ��ɩɪɢɦɟɧɹɹ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɫɨɨɬɧɨɲɟɧɢɹ�ɢɥɢ�ɧɟɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɫɢɫɬɟɦ�
ɤɨɧɟɱɧɨ�ɪɚɡɧɨɫɬɧɵɯ�ɭɪɚɜɧɟɧɢɣ�ɩɨ�ɫɬɪɭɤɬɭɪɟ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɩɪɨɫɬɵɯ�

Ⱦɥɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɜ�ɢɧɠɟɧɟɪɧɨɦ�ɞɟɥɟ�ɜɚɠɧɨɟ�
ɡɧɚɱɟɧɢɟ� ɢɦɟɸɬ� ɬɚɛɥɢɰɵ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɪɨɝɢɛɨɜ� ɢ� ɜɧɭɬɪɟɧɧɢɯ� ɭɫɢɥɢɣ�
ɤɨɧɫɬɪɭɤɰɢɣ�� ȼɨ� ɦɧɨɝɢɯ� ɪɚɛɨɬɚɯ� >��� ��@� ɩɪɢɜɟɞɟɧɵ� ɬɚɤɢɟ� ɬɚɛɥɢɰɵ� ɞɥɹ�
ɢɡɨɬɪɨɩɧɨɝɨ� ɫɥɭɱɚɹ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɭɫɥɨɜɢɹɯ� ɨɩɢɪɚɧɢɹ� ɧɚ� ɤɨɧɬɭɪɟ�� ɑɬɨ� ɠɟ�
ɤɚɫɚɟɬɫɹ� ɚɧɢɡɨɬɪɨɩɧɵɯ� ɩɥɚɫɬɢɧ�� ɬɨ� ɬɚɤɢɯ� ɬɚɛɥɢɰ�� ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɨɞɧɨɣ�
ɬɚɛɥɢɰɵ� Ƚɭɛɟɪɚ�� ɫɨɫɬɚɜɥɟɧɧɨɣ� ɞɥɹ� ɫɜɨɛɨɞɧɨ� ɨɩɟɪɬɨɣ� ɩɪɹɦɨɭɝɨɥɶɧɨɣ�
ɨɪɬɨɬɪɨɩɧɨɣ� ɩɥɚɫɬɢɧɵ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɨɬɧɨɲɟɧɢɹ� ɦɟɠɞɭ ɜɟɥɢɱɢɧɚɦɢ�

ɠɟɫɬɤɨɫɬɟɣ� �� ������   '''V ɧɟɬ�� Ⱦɨ� ɫɢɯ� ɩɨɪ� ɨɧɚ� ɨɫɬɚɟɬɫɹ�

ɟɞɢɧɫɬɜɟɧɧɨɣ� ɢ� ɜɯɨɞɢɬ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɛɹɡɚɬɟɥɶɧɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɜɨ� ɜɫɟ�
ɪɭɤɨɜɨɞɫɬɜɚ� ɩɨ� ɪɚɫɱɟɬɭ� ɩɥɚɫɬɢɧ�� Ɇɟɠɞɭ� ɬɟɦ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɢɧɬɟɪɟɫ�
ɩɪɟɞɫɬɚɜɥɹɸɬ� ɢ� ɞɪɭɝɢɟ� ɜɢɞɵ� ɡɚɤɪɟɩɥɟɧɢɹ�� Ɉɬɞɟɥɶɧɵɟ� ɱɚɫɬɧɵɟ� ɡɚɞɚɱɢ� ɞɥɹ�
ɩɥɚɫɬɢɧ�ɛɵɥɢ�ɪɚɡɨɛɪɚɧɵ�ɜ�ɪɚɛɨɬɚɯ�>�������@�ɦɟɬɨɞɨɦ�ɤɨɧɟɱɧɵɯ�ɪɚɡɧɨɫɬɟɣ��Ɉɧɢ�
ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɷɬɨɝɨ� ɦɟɬɨɞɚ� ɧɟ� ɜɫɟɝɞɚ� ɦɨɠɟɬ� ɨɛɟɫɩɟɱɢɬɶ�
ɩɨɥɭɱɟɧɢɟ�ɢɫɤɨɦɵɯ�ɜɟɥɢɱɢɧ�ɫ�ɞɨɫɬɚɬɨɱɧɨɣ�ɫɬɟɩɟɧɶɸ�ɬɨɱɧɨɫɬɢ��Ⱦɚɧɧɚɹ�ɫɬɚɬɶɹ�
ɚɞɪɟɫɭɟɬɫɹ� ɤ� ɢɧɠɟɧɟɪɚɦ� ɢ� ɧɚɭɱɧɵɦ� ɪɚɛɨɬɧɢɤɚɦ� ɡɚɧɢɦɚɸɳɢɦɢɫɹ�
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ� ɬɨɧɤɨɫɬɟɧɧɵɯ� ɤɨɧɫɬɪɭɤɰɢɣ�� Ɉɫɧɨɜɧɚɹ� ɟɟ� ɭɫɬɚɧɨɜɤɚ� ±
ɩɪɨɞɨɥɠɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɱɚɫɬɧɵɯ ɡɚɞɚɱ�>�@� Ɂɞɟɫɶ�ɩɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�
ɪɚɫɱɟɬɚ� ɞɜɭɯ� ɫɟɪɢɣ� ɤɜɚɞɪɚɬɧɵɯ� ɨɪɬɨɬɪɨɩɧɵɯ� ɩɥɚɫɬɢɧ� ɫ� ɠɟɫɬɤɨɫɬɹɦɢ�

������ '''  ɢ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ� �
���� � '' H ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɪɚɜɧɨɦɟɪɧɨ�

ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ� ɧɚɝɪɭɡɤɢ� T ɩɪɢ� ɠɟɫɬɤɨɦ� ɢ� ɫɦɟɲɚɧɧɨɦ� ɲɚɪɧɢɪɧɨ�ɠɟɫɬɤɨɦ�
ɡɚɤɪɟɩɥɟɧɢɢ�� ɧɚɩɪɹɠɟɧɧɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɤɨɬɨɪɵɯ� ɜ� ɫɥɭɱɚɟ�
ɲɚɪɧɢɪɧɨɝɨ�ɡɚɤɪɟɩɥɟɧɢɹ�ɜɫɟɯ�ɫɬɨɪɨɧ�ɭɠɟ�ɢɫɫɥɟɞɨɜɚɧɨ�>��@�

>�@��Ⱥɥɟɤɫɚɧɞɪɨɜ�Ⱥ�ə��Ɇɧɨɝɨɫɥɨɣɧɵɟ�ɩɥɚɫɬɢɧɤɢ�ɢ�ɨɛɨɥɨɱɤɢ���Ⱥ�ə��Ⱥɥɟɤɫɚɧɞɪɨɜ��Ʌ�Ɇ��
Ʉɭɪɲɢɧ����Ɍɪ��9ȱȱ�ȼɫɟɫɨɸɡ��ɤɨɧɮ��ɉɨ�ɬɟɨɪɢɢ�ɨɛɨɥɨɱɟɤ�ɢ�ɩɥɚɫɬɢɧɨɤ��± Ɇ���ɇɚɭɤɚ��������
± ɋ����������
>�@��ȼɚɣɧɛɟɪɝ�Ⱦ��ȼ��Ɋɚɫɱɟɬ�ɩɥɚɫɬɢɧ���Ⱦ��ȼ��ȼɚɣɧɛɟɪɝ��ȿ��Ⱦ��ȼɚɣɧɛɟɪɝ��± Ʉ���Ȼɭɞɢɜɟɥɶɧɢɤ��
������± ����ɫ�
>�@��ȼɚɪɜɚɤ�ɉ��Ɇ��Ɇɟɬɨɞ�ɫɟɬɨɤ�ɜ� ɡɚɞɚɱɚɯ�ɪɚɫɱɟɬɚ� ɫɬɪɨɢɬɟɥɶɧɵɯ�ɤɨɧɫɬɪɭɤɰɢɣ� ��ɉ��Ɇ��
ȼɚɪɜɚɤ��Ʌ��ɉ��ȼɚɪɜɚɤ��± Ɇ���ɋɬɪɨɣɢɡɞɚɬ��������± ����ɫ�
>�@�� Ɂɚɜɪɚɤ� ɇ�ȼ�� Ɋɚɫɱɟɬ� ɧɟɨɞɧɨɪɨɞɧɵɯ� ɚɧɢɡɨɬɪɨɩɧɵɯ� ɩɪɹɦɨɭɝɨɥɶɧɵɯ� ɩɥɚɫɬɢɧ� ɫ�
ɩɪɨɢɡɜɨɥɶɧɵɦ� ɡɚɤɪɟɩɥɟɧɢɹɦ� ɧɚ� ɤɨɧɬɭɪɟ� �� ɇ�ȼ�� Ɂɚɜɪɚɤ� ��� ȼɿɫɧɢɤ�Ɉɞɟɫɶɤɨʀ� ɞɟɪɠɚɜɧɨʀ�
ɚɤɚɞɟɦɿʀ�ɛɭɞɿɜɧɢɰɬɜɚ�ɬɚ�ɚɪɯɿɬɟɤɬɭɪɢ��± Ɉɞɟɫɚ��Ⱥɬɥɚɧɬ��������± ʋ���± ɋ��������
>�@��Ʉɪɟɣɧ�Ɇ��Ƚ��Ɍɟɨɪɢɹ�ɫɚɦɨɫɨɩɪɹɠɟɧɧɵɯ�ɪɚɫɲɢɪɟɧɢɣ�ɩɨɥɭɨɝɪɚɧɢɱɟɧɧɵɯ�ɷɪɦɢɬɨɜɵɯ�
ɨɩɟɪɚɬɨɪɨɜ�ɢ�ɟɟ�ɩɪɢɥɨɠɟɧɢɹ���Ɇ��Ƚ��Ʉɪɟɣɧ����ɑ�����Ɇɚɬɟɦ��ɫɛ��Ɍ����������ʋ��������± ɋ�����
�����ɑ�����Ɇɚɬɟɦ��ɫɛ��Ɍ����������ʋ���������± ɋ����������



���

>�@��Ɇɚɪɤɭɫ�Ƚ��Ɍɟɨɪɢɹ�ɭɩɪɭɝɨɣ�ɫɟɬɤɢ�ɢ�ɟɟ�ɩɪɢɥɨɠɟɧɢɟ�ɤ�ɪɚɫɱɟɬɭ�ɩɥɢɬ�ɢ�ɛɟɡ�ɛɚɥɨɱɧɵɯ�
ɩɟɪɟɤɪɵɬɢɣ�ȽɇɌɂ�ɍɤɪɚɢɧɵ���Ƚ��Ɇɚɪɤɭɫ��������± ����ɫ�
>�@��ɉɚɧɨɜ�Ⱦ��ɘ��ɋɩɪɚɜɨɱɧɢɤ�ɩɨ�ɱɢɫɥɟɧɧɨɦɭ�ɪɟɲɟɧɢɸ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ�ɭɪɚɜɧɟɧɢɣ�
ɜ�ɱɚɫɬɧɵɯ�ɩɪɨɢɡɜɨɞɧɵɯ���Ⱦ��ɘ��ɉɚɧɨɜ��± Ƚɨɫɬɟɯɢɡɞɚɬ��Ɇ��Ʌ���������± ����ɫ�
>�@��Ɋɚɫɫɤɚɡɨɜ�Ⱥ��ɋ��Ɍɟɨɪɢɹ�ɢ�ɪɚɫɱɟɬ�ɫɥɨɢɫɬɵɯ�ɨɪɬɨɬɪɨɩɧɵɯ�ɩɥɚɫɬɢɧ�ɢ�ɨɛɨɥɨɱɟɤ���Ⱥ��ɋ��
Ɋɚɫɫɤɚɡɨɜ��ɂ��ɂ��ɋɨɤɨɥɨɜɫɤɚɹ��ɇ��Ⱥ��ɒɭɥɶɝɚ��± Ʉ���ȼɢɳɚ�ɲɤɨɥɚ�������� ± ����ɫ�
>�@�� Ɋɚɮɚɥɶɫɨɧ� Ɂ�� ɏ�� Ʉ� ɜɨɩɪɨɫɭ� ɨ� ɪɟɲɟɧɢɢ� ɛɢɝɚɪɦɨɧɢɱɟɫɤɨɝɨ� ɭɪɚɜɧɟɧɢɹ� �� Ɂ�� ɏ��
Ɋɚɮɚɥɶɫɨɧ����ȾȺɇ�ɋɋɋɊ��± Ɍ��/ɏȱ9��± ʋ���������± ɋ����������
>��@�� ɋɥɟɡɢɧɝɟɪ� ɂ�� ɇ�� � Ɉɛ� ɨɞɧɨɦ� ɫɩɨɫɨɛɟ� ɪɟɲɟɧɢɹ� ɥɢɧɟɣɧɵɯ� ɤɪɚɟɜɵɯ� ɡɚɞɚɱ�
ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ�ɬɢɩɚ���ɂ�ɇ��ɋɥɟɡɢɧɝɟɪ����ɉɪɢɤɥɚɞɧɚɹ�ɦɚɬɟɦɚɬɢɤɚ�ɢ�ɦɟɯɚɧɢɤɚ��± ������
± Ɍ��ɏɏ��± ȼɵɩ�����± ɋ����������
>��@�� Ɍɢɦɨɲɟɧɤɨ� ɋ�� ɉ�� ɉɥɚɫɬɢɧɤɢ� ɢ� ɨɛɨɥɨɱɤɢ� �� ɋ�� ɉ�� Ɍɢɦɨɲɟɧɤɨ�� ɋ�� ȼɨɣɧɨɜɫɤɢɣ�
Ʉɪɢɝɟɪ��± Ɇ���Ɏɢɡɦɚɬɝɢɡ��������± ����ɫ��
>��@�� Ɏɢɥɢɩɨɜ� Ⱥ�� ɉ�� ɑɢɫɥɟɧɧɵɟ� ɦɟɬɨɞɵ� ɜ� ɩɪɢɤɥɚɞɧɨɣ� ɬɟɨɪɢɢ� ɭɩɪɭɝɨɫɬɢ� �� Ⱥ�� ɉ��
Ɏɢɥɢɩɨɜ��ȼ��ɇ��Ȼɭɥɝɚɤɨɜ�ɢ�ɞɪ���± Ʉ���ɇɚɭɤ��ɞɭɦɤɚ��������± ����ɫ�
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7KH�GHYHORSLQJ�RI� WKH� HIIHFWLYH�PHWKRGLF�RI� HODVWLF�RUWKRWURSLF�SODWHV¶� FDOFXODWLRQ�DQG� WKH�
UHVHDUFK� RQ� WKH� EDVH� RI� WKHLU� VWDWH� XQGHU� GLIIHUHQW� ERXQGDU\� FRQGLWLRQV� DUH� RI� JUHDW�
LPSRUWDQFH�QRZDGD\V��7KH�UHSUHVHQWDWLRQ�RI�WKH�UHFHLYHG�UHVXOWV�LQ�WKH�IRUP��FRQYHQLHQW�IRU�
SUDFWLFDO� XVH�� LV� DOVR� LPSRUWDQW�� )RU� SUDFWLFDO� DSSOLFDWLRQV� LQ� HQJLQHHULQJ� DUH� LPSRUWDQW�
WDEOHV� IRU� GHWHUPLQLQJ� GHIOHFWLRQV� DQG� LQWHUQDO� IRUFHV� RI� VWUXFWXUHV� 6XFK� WDEOHV� IRU WKH�
LVRWURSLF�FDVH�XQGHU�YDULRXV�FRQGLWLRQV�RI�SODWH�VXSSRUW�RQ� WKH�FRQWRXU�DUH�JLYHQ� LQ�PDQ\�
ZRUNV��$V�IRU�WKH�DQLVRWURSLF�SODWHV��WKHUH�DUH�QR�VXFK�WDEOHV��ZLWK�WKH�H[FHSWLRQ�RI�RQH�+XEHU�
WDEOH� FRPSLOHG� IRU� D� IUHHO\� VXSSRUWHG� UHFWDQJXODU� RUWKRWURSLF� SODWH�� GHSHQGLQJ� RQ� WKH�

UHODWLRQVKLS�EHWZHHQ� WKH� VWLIIQHVV� YDOXHV �� ������   '''V � +HUH� LV� D PHWKRG RI�

FDOFXODWLQJ�WKH�QRQ�KRPRJHQHRXV�DQLVRWURSLF�UHFWDQJXODU�SODWHV�ZLWK�DUELWUDU\�IL[DWLRQ�RQ�
WKH�FRQWRXU�LV�VHW�IRUWK��ZKLFK�LV�UHGXFHG�WR�D�ERXQGDU\�YDOXH�SUREOHP��7KH�PDLQ�LGHD�RI�D�
FDOFXODWHG� JHQHUDO� PHWKRGLF� RI� OLQHDU� PDUJLQDO� GLIIHUHQWLDO� WDVNV� FDOFXODWLRQ� LV� EDVHG� RQ�
XQGHUO\LQJ�RI�WKH�PDLQ�SDUW�RI�D�VROXWLRQ��6XFK�DSSURDFK�LV�SURYHG�E\�PHDQV�RI�GHYHORSPHQW�
DQG�VRPH�JHQHUDOL]DWLRQ�RI�FRPPRQ�SRVLWLRQV�RI�D�YDULDWLRQDO�PHWKRG�RI�PDUJLQDO�WDVNV�RI�
PDWKHPDWLFDO� SK\VLFV� RI� VHOI�FRQMXJDWHG� WDVNV� VROXWLRQ� 7R� VROYH D� V\VWHP�RI� HTXDWLRQV� LQ�
WHUPV�RI�GLVSODFHPHQWV�XVLQJ�ILQLWH�GLIIHUHQFH�PHWKRG��)'0��LQ�FRPELQDWLRQ�ZLWK�GLIIHUHQW�
YDULDWLRQV� RI� DQDO\WLFDO� VROXWLRQV�� ,W� LV� DGYLVDEOH� WR� FRQVWUXFW� D� QXPHULFDO� VROXWLRQ� RI� WKH�
SUREOHP� VR� WKDW� LQ� GLIILFXOW� FDVHV� WKH� VXSSRUW� IL[LQJ� DQG� XSORDGLQJ� VROXWLRQ� VRXJKW�� QRW�
GLUHFWO\��EXW�LQ�WKH�IRUP�RI�DPHQGPHQWV�WR�WKH�NQRZQ�VROXWLRQ�IRU�VLPSOH�FDVHV�RI�UHIHUHQFH�WR�
FRQVROLGDWH�DQG�XSORDGLQJ�DW�ILQGLQJ�WKH�VROXWLRQV�ZKLFK�WKH�DQDO\WLFDO�PHWKRGV�RU�WKH�)'0�
ZLWK�VSDUVH�PHVK�PD\�EH�XVHG� *LYHQ�DV�H[DPSOHV�DUH�WKH�UHVXOWV�RI�FDOFXODWLRQ�IRU�D�VHULHV�
RI�VTXDUH�RUWKRWURSLF�SODWHV�ZLWK�D�IL[HG�ERXQGDU\�XQGHU�WKH�DFWLRQ�RI�XQLIRUPO\�GLVWULEXWHG�
ORDG�


