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ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə
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ɍȾɄ����������

Ƚ� Ɇ� ɗɮɟɧɞɢɟɜ��ɱɥɟɧ�ɤɨɪɪ��ɇȺɇ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ�� Ƚ� Ƚ��Ʉɭɥɢɟɜ��ɚɤɚɞɟɦɢɤ�ɇȺɇ�
Ⱥɡɟɪɛɚɣɞɠɚɧɚ���ɂ��ɂ��Ⱦɠɚɧɡɚɤɨɜ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ���ɂ� Ⱥ� ɉɢɪɢɜɟɪɞɢɟɜ��ɢɧɠ��

�ɂɧɫɬɢɬɭɬ�ɇɟɮɬɢ�ɢ�Ƚɚɡɚ�ɇɚɰɢɨɧɚɥɶɧɨɣ�Ⱥɤɚɞɟɦɢɢ�ɧɚɭɤ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ��
ɭɥ� Ɏ� Ⱥɦɢɪɨɜɚ����$=������ɝ��Ȼɚɤɭ��H�PDLO��JDOLEB����#\DKRR�FRP��LJRUEDNX#\DQGH[�UX

�ɂɧɫɬɢɬɭɬ�Ƚɟɨɥɨɝɢɢ�ɢ�Ƚɟɨɮɢɡɢɤɢ�ɇɚɰɢɨɧɚɥɶɧɨɣ�Ⱥɤɚɞɟɦɢɢ�ɧɚɭɤ�Ⱥɡɟɪɛɚɣɞɠɚɧɚ��
ɩɪ� Ƚ� Ⱦɠɚɜɢɞɚ������$=�����ɝ��Ȼɚɤɭ��H�PDLO��KDWDPJXOL\HY#JPDLO�FRP
�Ⱥɬɵɪɚɭɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɧɟɮɬɢ�ɢ�ɝɚɡɚ��Ɋɟɫɩɭɛɥɢɤɚ Ʉɚɡɚɯɫɬɚɧ��ɝ��Ⱥɬɵɪɚɭ��

ɩɪ� Ⱥɡɚɬɬɵɤ��ɞ�����H�PDLO�G]KDQ]DNRY�DLQJ#PDLO�UX

ɉɊɂɇəɌɂȿ�ɊȿɒȿɇɂɃ ɉɊɂ�ȻɍɊȿɇɂɂ�ɋɄȼȺɀɂɇ�ȼ�ɈɋɅɈɀɇȿɇɇɕɏ�
ɍɋɅɈȼɂəɏ�ɋ�ɍɑȿɌɈɆ�ɇȿɈɉɊȿȾȿɅȿɇɇɈɋɌɂ

ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɩɪɨɛɥɟɦɟ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ� ɫ� ɭɱɟɬɨɦ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�� Ɋɚɧɟɟ�
ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ� ɜɨɩɪɨɫ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ� ɩɨ� ɜɵɛɨɪɭ� ɞɨɥɨɬ� ɢ� ɪɟɠɢɦɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɩɭɬɟɦ�
ɪɟɲɟɧɢɹ� ɞɜɭɯɤɪɢɬɟɪɢɚɥɶɧɨɣ� ɡɚɞɚɱɢ�� ȼ� ɧɚɫɬɨɹɳɟɦ� ɞɨɤɥɚɞɟ� ɜ� ɩɪɨɞɨɥɠɟɧɢɟ� ɞɚɧɧɨɝɨ� ɜɨɩɪɨɫɚ�
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɛɭɪɟɧɢɹ� ɫɤɜɚɠɢɧ� ɜ� ɭɫɥɨɜɢɹɯ� ɚɧɨɦɚɥɶɧɨ� ɜɵɫɨɤɢɯ� ɩɥɚɫɬɨɜɵɯ ɞɚɜɥɟɧɢɣ�
�ȺȼɉȾ�� ɢ� ɩɨɝɥɨɳɟɧɢɣ�� ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ� ɜ� ɞɚɧɧɵɯ� ɭɫɥɨɜɢɹɯ�� Ɂɚɞɚɱɚ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɹ� ɜ� ɭɫɥɨɜɢɹɯ�
ȺȼɉȾ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɜɵɛɨɪɟ� ɬɚɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɤɨɬɨɪɚɹ�� ɱɢɫɥɟɧɧɨ� ɧɚɯɨɞɹɫɶ� ɜ�
ɩɪɨɦɟɠɭɬɤɟ� ɦɟɠɞɭ� ɝɪɚɞɢɟɧɬɚɦɢ� ɩɥɚɫɬɨɜɨɝɨ� ɞɚɜɥɟɧɢɹ� �Șɩ�� ɢ� ɞɚɜɥɟɧɢɹ ɝɢɞɪɨɪɚɡɪɵɜɚ� �Șɝ�ɪ���� ɧɟ�
ɩɪɢɜɟɥɚ�ɛɵ�ɤ�ɡɚɦɟɬɧɨɦɭ�ɫɧɢɠɟɧɢɸ�ɫɤɨɪɨɫɬɢ�ɛɭɪɟɧɢɹ��Ɋɟɲɢɬɶ�ɭɤɚɡɚɧɧɭɸ�ɡɚɞɚɱɭ�ɦɨɠɧɨ�ɫɩɨɦɨɳɶɸ�
ɩɨɞɯɨɞɚ��ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ�ɩɨɥɨɠɟɧɢɹɯ�ɬɟɨɪɢɢ� ɧɟɱɟɬɤɢɯ�ɦɧɨɠɟɫɬɜ��ɉɪɢ� ɷɬɨɦ�ɹɫɧɨ�� ɱɬɨɛɵ�ɪɟɲɢɬɶ�
ɩɨɫɬɚɜɥɟɧɧɭɸ� ɡɚɞɚɱɭ� ɧɚɦ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɢɡɜɟɫɬɧɵ� ɡɧɚɱɟɧɢɹ� ɩɨɪɨɜɨɝɨ� �ɩɥɚɫɬɨɜɨɝɨ�� ɞɚɜɥɟɧɢɹ��
ɞɚɜɥɟɧɢɹ� ɝɢɞɪɨɪɚɡɪɵɜɚ�� ɚ� ɬɚɤɠɟ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɨɬ� ɩɥɨɬɧɨɫɬɢ� ɛɭɪɨɜɨɝɨ�
ɪɚɫɬɜɨɪɚ� ɞɥɹ� ɩɨɪɨɞ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ� ɢɧɬɟɪɜɚɥɚ�� ɉɨɥɶɡɭɹɫɶ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɞɚɧɧɵɦɢ��
ɩɨɫɬɭɩɚɸɳɢɦɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ�� ɦɨɠɧɨ� ɨɰɟɧɢɬɶ� ɭɤɚɡɚɧɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɋ� ɭɱɺɬɨɦ�
ɨɬɦɟɱɟɧɧɨɝɨ� ɩɨɥɭɱɟɧɨ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ� ɨɰɟɧɤɢ� ɧɟɨɛɯɨɞɢɦɨɣ� ɩɥɨɬɧɨɫɬɢ� ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ� ɫ�
ɢɞɟɧɬɢɮɢɤɚɰɢɟɣ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ� ɦɟɫɬɨɪɨɠɞɟɧɢɣ�� Ⱦɥɹ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɩɨɝɥɨɳɟɧɢɣ� ɛɭɪɨɜɨɝɨ�
ɪɚɫɬɜɨɪɚ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɧɟɱɟɬɤɨɝɨ� ɤɥɚɫɬɟɪ�ɚɧɚɥɢɡɚ� ɞɚɧɚ� ɨɰɟɧɤɚ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɩɨɝɥɨɳɟɧɢɣ��
ȼɵɩɨɥɧɟɧɚ�ɤɥɚɫɫɢɮɢɤɚɰɢɹ�ɢ�ɨɰɟɧɤɚ�ɪɢɫɤɚ�ɩɨɝɥɨɳɟɧɢɣ�

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɩɪɢɧɹɬɢɟ� ɪɟɲɟɧɢɣ�� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�� ɚɧɨɦɚɥɶɧɨ� ɜɵɫɨɤɢɟ� ɩɥɚɫɬɨɜɵɟ�
ɞɚɜɥɟɧɢɹ��ɩɨɝɥɨɳɟɧɢɹ��ɩɨɪɢɫɬɨɫɬɶ��ɩɪɨɧɢɰɚɟɦɨɫɬɶ�

ȼɜɟɞɟɧɢɟ
Ɋɚɡɜɢɬɢɟ� ɦɟɬɨɞɨɜ� ɩɨɥɭɱɟɧɢɹ� ɢɧɮɨɪɦɚɰɢɢ�� ɟɟ� ɚɧɚɥɢɡɚ� ɢ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ�� ɭɪɨɜɟɧɶ�

ɪɚɡɜɢɬɢɹ� ɬɟɯɧɢɤɢ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɜɵɞɜɢɝɚɸɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɦɟɬɨɞɢɤɚɦ�
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɨɩɬɢɦɚɥɶɧɵɯ� ɪɟɠɢɦɨɜ� ɛɭɪɟɧɢɹ�� ɭɱɢɬɵɜɚɸɳɢɟ� ɫɩɨɫɨɛɧɨɫɬɶ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɞɨɥɨɬ� ɩɪɨɣɬɢ� ɡɚ� ɨɞɧɨ� ɞɨɥɛɥɟɧɢɟ� ɛɨɥɶɲɨɣ� ɢɧɬɟɪɜɚɥ�� ɨɫɧɨɜɵɜɚɸɳɢɟɫɹ� ɧɚ� ɦɨɞɟɥɹɯ��
ɭɱɢɬɵɜɚɸɳɢɯ� ɜɥɢɹɧɢɟ� ɜɫɟɯ� ɪɟɠɢɦɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɧɚ� ɩɨɤɚɡɚɬɟɥɢ� ɛɭɪɟɧɢɹ�� ɚ� ɬɚɤɠɟ�
ɭɱɢɬɵɜɚɸɳɢɯ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�ɭɫɥɨɜɢɣ�ɩɨɥɭɱɟɧɢɹ�ɢɧɮɨɪɦɚɰɢɢ�ɢ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�

ɉɪɢ� ɷɬɨɦ� ɢɫɯɨɞɧɚɹ� ɢɧɮɨɪɦɚɰɢɹ�� ɤɚɤ� ɩɨɤɚɡɚɧɨ� ɧɚ� ɛɥɨɤ�ɫɯɟɦɟ� �ɪɢɫ�� ���� ɦɨɠɟɬ� ɛɵɬɶ
ɪɚɡɥɢɱɧɨɣ�� ɪɟɡɭɥɶɬɚɬɵ� ɩɨ� ɪɚɧɟɟ� ɩɪɨɛɭɪɟɧɧɵɦ� ɧɚ� ɞɚɧɧɨɣ� ɩɥɨɳɚɞɢ� �ɦɟɫɬɨɪɨɠɞɟɧɢɢ�� ɢɥɢ�
ɚɧɚɥɨɝɢɱɧɵɯ�ɩɥɨɳɚɞɹɯ��ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ��ɫɤɜɚɠɢɧɚɦ��ɪɟɡɭɥɶɬɚɬɵ��ɩɨɫɬɭɩɚɸɳɢɟ�ɜ�ɩɪɨɰɟɫɫɟ�
ɛɭɪɟɧɢɹ�� ɬ�ɟ�� ɪɟɡɭɥɶɬɚɬɵ� ɝɟɨɥɨɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɩɪɨɰɟɫɫɟ� ɛɭɪɟɧɢɹ��
ɤɨɬɨɪɵɟ�ɢɦɟɸɬ�ɜɚɠɧɨɟ�ɡɧɚɱɟɧɢɟ�ɩɪɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ�ɢɥɢ�ɟɟ�
ɨɬɫɭɬɫɬɜɢɢ�



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

��

Ɉɬ� ɯɚɪɚɤɬɟɪɚ� ɢɫɯɨɞɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ�� ɩɨɥɭɱɟɧɧɨɣ� ɬɟɦ� ɢɥɢ� ɢɧɵɦ� ɩɭɬɟɦ�� ɡɚɜɢɫɢɬ� ɢ�
ɩɨɞɯɨɞ�� ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ� ɤ� ɩɪɢɧɹɬɢɸ� ɪɟɲɟɧɢɣ�� Ɋɚɧɟɟ� ɧɚɦɢ� ɜɵɩɨɥɧɹɥɢɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ�
ɷɬɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ >�@�� ɚ� ɜ� ɷɬɨɦ� ɞɨɤɥɚɞɟ� ɦɵ� ɩɨɞɪɨɛɧɟɟ� ɨɫɬɚɧɨɜɢɦɫɹ� ɧɚ� ɪɟɡɭɥɶɬɚɬɚɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɨɫɥɨɠɧɟɧɢɹɦɢ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ�

ɉɪɢɧɹɬɢɟ�ɪɟɲɟɧɢɣ�ɩɪɢ�ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ�ɜ�ɭɫɥɨɜɢɹɯ�ȺȼɉȾ
ɉɪɢ�ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ�ɜ�ɭɫɥɨɜɢɹɯ�ɚɧɨɦɚɥɶɧɨ�ɜɵɫɨɤɢɯ�ɩɥɚɫɬɨɜɵɯ�ɞɚɜɥɟɧɢɣ �ɜ�ɩɟɪɜɭɸ�

ɨɱɟɪɟɞɶ�� ɫɥɟɞɭɟɬ� ɭɞɟɥɹɬɶ� ɨɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɩɚɪɚɦɟɬɪɚɦ� ɛɭɪɨɜɵɯ� ɪɚɫɬɜɨɪɨɜ�� ɚ� ɬɚɤɠɟ�
ɤɨɧɫɬɪɭɤɰɢɢ� ɫɤɜɚɠɢɧ�� ɩɪɢ� ɜɵɛɨɪɟ� ɤɨɬɨɪɵɯ� ɜɚɠɧɭɸ� ɪɨɥɶ ɢɝɪɚɟɬ� ɩɪɚɜɢɥɶɧɚɹ� ɨɰɟɧɤɚ�
ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ�

ɇɟɭɱɟɬ� ɬɨɱɧɵɯ� ɡɧɚɱɟɧɢɣ� ɩɨɪɨɜɨɝɨ� ɞɚɜɥɟɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɬɚɤɢɦ� ɨɫɥɨɠɧɟɧɢɹɦ�� ɤɚɤ�
ɩɪɨɹɜɥɟɧɢɹ�� ɜɵɛɪɨɫɵ�� ɤɨɬɨɪɵɟ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɩɨɬɟɪɟ� ɫɤɜɚɠɢɧɵ�� ɱɬɨ�
ɜɵɡɨɜɟɬ� ɛɨɥɶɲɨɣ�ɦɚɬɟɪɢɚɥɶɧɵɣ� ɭɳɟɪɛ��ɉɨɷɬɨɦɭ� ɫɜɨɟɜɪɟɦɟɧɧɚɹ� ɨɰɟɧɤɚ�ɩɨɪɨɜɨɝɨ� ɞɚɜɥɟɧɢɹ�

Ɋɢɫ� �� Ȼɥɨɤ�ɫɯɟɦɚ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɜ�ɩɪɨɰɟɫɫɟ�ɛɭɪɟɧɢɹ



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

ɩɨɡɜɨɥɹɟɬ� ɪɚɡɭɦɧɨ� ɜɵɛɢɪɚɬɶ� ɬɪɟɛɭɟɦɭɸ� ɩɥɨɬɧɨɫɬɶ� ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɉɪɨɛɥɟɦɚ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɰɟɫɫɨɦ� ɛɭɪɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɩɪɨɛɥɟɦ� ɜ�
ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ��ɋɥɨɠɧɨɫɬɶ�ɷɬɨɣ�ɡɚɞɚɱɢ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ�ɩɪɨɛɭɪɟɧɧɵɯ�ɩɨɪɨɞ�
ɢ�ɨɝɪɚɧɢɱɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨɛ�ɢɯ�ɫɜɨɣɫɬɜɚɯ�ɢ�ɢɯ�ɜɥɢɹɧɢɢ�ɧɚ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�ɛɭɪɟɧɢɹ��
ɍɩɪɚɜɥɟɧɢɟ� ɛɭɪɨɜɵɦɢ� ɪɚɛɨɬɚɦɢ� ɬɪɟɛɭɟɬ� ɝɥɭɛɨɤɨɝɨ� ɚɧɚɥɢɡɚ� ɪɚɡɥɢɱɧɵɯ� ɮɚɤɬɨɪɨɜ��
ɨɛɨɫɧɨɜɚɧɢɹ�ɤɪɢɬɟɪɢɟɜ��ɫɬɪɭɤɬɭɪɵ�ɢ�ɦɟɬɨɞɨɜ�ɩɨɫɬɪɨɟɧɢɹ�ɦɨɞɟɥɟɣ�ɢ�ɩɪɢɧɹɬɢɹ�ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɪɟɲɟɧɢɹ��ɨɰɟɧɤɢ�ɪɢɫɤɨɜ�ɩɪɢɧɹɬɢɹ�ɨɲɢɛɨɱɧɵɯ�ɪɟɲɟɧɢɣ��Ɍɨɬ�ɮɚɤɬ��ɱɬɨ�ɦɧɨɝɢɟ�ɝɟɨɥɨɝɢɱɟɫɤɢɟ�
ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ��ɚ�ɬɚɤɠɟ�ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ�ɰɟɥɟɣ�ɢ�ɨɝɪɚɧɢɱɟɧɢɣ�ɩɪɢ�ɩɪɢɧɹɬɢɢ�
ɪɟɲɟɧɢɣ�ɹɜɥɹɸɬɫɹ�ɧɟɱɟɬɤɢɦɢ��ɡɚɬɪɭɞɧɹɟɬ�ɩɪɢɧɹɬɢɟ�ɨɩɬɢɦɚɥɶɧɵɯ�ɪɟɲɟɧɢɣ��ɉɪɢ�ɩɨɫɬɪɨɟɧɢɢ�
ɫɢɫɬɟɦ�ɭɩɪɚɜɥɟɧɢɹ�ɛɭɪɟɧɢɹ�ɜɨɡɧɢɤɚɟɬ�ɩɪɨɛɥɟɦɚ��ɫɜɹɡɚɧɧɚɹ�ɫ�ɪɚɡɪɚɛɨɬɤɨɣ�ɧɨɜɵɯ�ɦɨɞɟɥɟɣ��ɉɨ�
ɦɟɪɟ� ɧɚɤɨɩɥɟɧɢɹ� ɢɧɮɨɪɦɚɰɢɢ ɷɬɢ� ɦɨɞɟɥɢ� ɦɨɝɭɬ� ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ� ɤ� ɫɢɬɭɚɰɢɢ�
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�� Ɇɨɞɟɥɶ� ɦɨɠɟɬ� ɛɵɬɶ� ɷɮɮɟɤɬɢɜɧɨ� ɪɟɚɥɢɡɨɜɚɧɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɪɚɡɥɢɱɧɵɯ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�� ɜɤɥɸɱɚɹ� ɬɟɨɪɢɸ� ɧɟɱɟɬɤɢɯ� ɦɧɨɠɟɫɬɜ�� ɂɫɯɨɞɹ� ɢɡ�
ɨɬɦɟɱɟɧɧɨɝɨ�� ɩɪɨɛɥɟɦɚ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ� ɛɭɪɟɧɢɹ� ɩɭɬɟɦ� ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɭɩɪɚɜɥɟɧɢɹ� ɬɟɯɧɢɤɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɢɧɬɟɪɟɫ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱɢ� ɨɰɟɧɤɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜ�
ɭɫɥɨɜɢɹɯ�ɚɧɨɦɚɥɶɧɨ�ɜɵɫɨɤɢɯ�ɩɥɚɫɬɨɜɵɯ�ɞɚɜɥɟɧɢɣ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɥɨɠɧɭɸ�ɩɪɨɰɟɞɭɪɭ��ɜ�
ɩɪɨɰɟɫɫɟ� ɤɨɬɨɪɨɣ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɢɡɦɟɧɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɛɭɪɟɧɢɹ�� ɚ�
ɬɚɤɠɟ�ɨɫɥɨɠɧɟɧɧɨɫɬɶ�ɭɫɥɨɜɢɣ��ɜɵɡɜɚɧɧɭɸ�ɧɚɥɢɱɢɟɦ�ȺȼɉȾ�

ɉɪɢ�ɪɟɲɟɧɢɢ�ɧɚɫɬɨɹɳɟɣ�ɡɚɞɚɱɢ�ɜ�ɪɚɦɤɚɯ�ɬɟɨɪɢɢ�ɧɟɱɺɬɤɢɯ�ɦɧɨɠɟɫɬɜ�ɛɵɥɨ�ɨɬɦɟɱɟɧɨ��
ɱɬɨ�ɩɨɫɬɚɜɥɟɧɧɵɟ�ɰɟɥɶ��ɩɨɞɞɟɪɠɚɬɶ�ɜɵɫɨɤɭɸ�ɫɤɨɪɨɫɬɶ�ɩɪɨɯɨɞɤɢ��ɢ�ɨɝɪɚɧɢɱɟɧɢɟ��ɩɥɨɬɧɨɫɬɶ�
ɪɚɫɬɜɨɪɚ� ɞɨɥɠɧɚ� ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɩɪɨɦɟɠɭɬɤɟ� ɦɟɠɞɭ� ɝɪɚɞɢɟɧɬɚɦɢ� ɩɨɪɨɜɨɝɨ� �ɩɥɚɫɬɨɜɨɝɨ��
ɞɚɜɥɟɧɢɹ� ɢ� ɞɚɜɥɟɧɢɹ� ɝɢɞɪɨɪɚɡɪɵɜɚ�� ɩɨ� ɫɜɨɢɦ ɮɨɪɦɭɥɢɪɨɜɤɚɦ� ɧɟɱɟɬɤɢ�� ȼ� ɬɚɤɨɦ� ɫɥɭɱɚɟ�
ɪɟɲɟɧɢɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�ɦɧɨɠɟɫɬɜɨ�� ɹɜɥɹɸɳɟɟɫɹ�ɩɟɪɟɫɟɱɟɧɢɟɦ�ɰɟɥɟɣ�ɢ� ɨɝɪɚɧɢɱɟɧɢɣ� ɫ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɮɭɧɤɰɢɟɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�
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ɂɫɩɨɥɶɡɭɹ� ɡɚɜɢɫɢɦɨɫɬɶ�ɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɤɨɪɨɫɬɢ� ɨɬ� ɩɥɨɬɧɨɫɬɢ�ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ� ɞɥɹ�
ɪɚɡɥɢɱɧɵɯ�ɩɨɪɨɞ��ɚ�ɬɚɤɠɟ�ɡɧɚɱɟɧɢɹ�ɝɪɚɞɢɟɧɬɨɜ�ɩɨɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ�ɢ�ɞɚɜɥɟɧɢɹ�ɝɢɞɪɨɪɚɡɪɵɜɚ��
ɦɨɠɧɨ�ɜɵɛɪɚɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɜɢɞ�ɮɭɧɤɰɢɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�ɢ�ɩɪɢɧɹɬɶ�ɪɟɲɟɧɢɟ�>�@��
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ɨɰɟɧɤɢ�ɩɥɨɬɧɨɫɬɢ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ��
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Ɂɧɚɱɟɧɢɹ� ɝɪɚɞɢɟɧɬɨɜ� ɩɨɪɨɜɨɝɨ� ɞɚɜɥɟɧɢɹ� ɢ� ɞɚɜɥɟɧɢɹ� ɝɢɞɪɨɪɚɡɪɵɜɚ� ɦɨɝɭɬ� ɛɵɬɶ�
ɨɩɪɟɞɟɥɟɧɵ� ɪɚɡɥɢɱɧɵɦɢ� ɦɟɬɨɞɚɦɢ� �ɝɟɨɮɢɡɢɱɟɫɤɢɦɢ�� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ��� ȼ� ɱɚɫɬɧɨɫɬɢ�� ɞɥɹ�
ɢɯ� ɨɩɪɟɞɟɥɟɧɢɹ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɢɫɯɨɞɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɨ�
ɛɭɪɟɧɢɢ�ɫɤɜɚɠɢɧ��ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɝɟɨɥɨɝɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�



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

��

Ⱦɚɥɟɟ� ɧɚɦɢ� ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ� ɜɨɩɪɨɫɵ� ɚɧɚɥɢɡɚ� ɢ� ɨɰɟɧɤɢ� ɩɨɝɥɨɳɟɧɢɣ�� ɤɨɬɨɪɵɟ�
ɹɜɥɹɸɬɫɹ�ɬɚɤɠɟ�ɨɞɧɢɦ�ɢɡ�ɬɹɠɟɥɵɯ�ɜɢɞɨɜ�ɨɫɥɨɠɧɟɧɢɣ�

Ⱥɧɚɥɢɡ�ɭɫɥɨɜɢɣ�ɩɨɝɥɨɳɟɧɢɣ�ɛɭɪɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ
ȼ�ɞɚɧɧɨɦ�ɩɨɞɪɚɡɞɟɥɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ�ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ�

ɫɜɨɣɫɬɜ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɧɚ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɝɥɨɳɟɧɢɹ� ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɑɬɨɛɵ� ɨɰɟɧɢɬɶ�
ɜɥɢɹɧɢɟ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ� ɧɚ� ɯɚɪɚɤɬɟɪ� ɩɨɝɥɨɳɟɧɢɹ� ɩɪɢɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ��
ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ� ɜɡɚɢɦɧɨɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɦɟɠɞɭ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� ɩɨɝɥɨɳɟɧɢɹ�� ɱɬɨ� ɨɱɟɧɶ� ɜɚɠɧɨ� ɞɥɹ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɩɨɝɥɨɳɟɧɢɹ� ɢ� ɨɰɟɧɤɢ� ɢɯ� ɪɢɫɤɚ�ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɛɥɟɦɵ� ɤɥɚɫɬɟɪɧɨɝɨ� ɚɧɚɥɢɡɚ� ɢɥɢ�
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɨɛɥɚɫɬɹɯ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɜ�
ɷɤɨɧɨɦɢɤɟ�� ɫɨɰɢɨɥɨɝɢɢ�� ɦɟɞɢɰɢɧɟ�� ɝɟɨɥɨɝɢɢ� ɢ� ɞɪɭɝɢɯ� ɫɮɟɪɚɯ�� ɝɞɟ� ɫɭɳɟɫɬɜɭɸɬ� ɦɧɨɠɟɫɬɜɚ�
ɨɛɴɟɤɬɨɜ�ɩɪɨɢɡɜɨɥɶɧɨɝɨ�ɬɢɩɚ��ɢ�ɨɧɢ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɞɟɥɹɬɫɹ�ɧɚ�ɝɪɭɩɩɵ�ɩɨɯɨɠɢɯ�ɨɛɴɟɤɬɨɜ�ɧɚ�
ɨɫɧɨɜɟ�ɢɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�©ɫɯɨɞɫɬɜɚ�ɪɚɡɥɢɱɢɹª>�������@��ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɷɬɢ�ɦɟɬɨɞɵ�ɲɢɪɨɤɨ�
ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɡɚɞɚɱɚɯ�ɚɧɚɥɢɡɚ�ɞɚɧɧɵɯ��Ɉɛɵɱɧɵɟ�ɦɟɬɨɞɵ�ɤɥɚɫɬɟɪɧɨɝɨ�ɚɧɚɥɢɡɚ�ɩɪɟɞɥɚɝɚɸɬ�
ɱɢɫɬɨɟ�ɪɚɡɞɟɥɟɧɢɟ�ɢɫɯɨɞɧɨɝɨ�ɦɧɨɠɟɫɬɜɚ�ɧɚ�ɩɨɞɦɧɨɠɟɫɬɜɚ��ɜ�ɤɨɬɨɪɨɦ�ɤɚɠɞɚɹ�ɬɨɱɤɚ�ɜɤɥɸɱɟɧɚ�
ɬɨɥɶɤɨ� ɜ� ɨɞɢɧ� ɤɥɚɫɬɟɪ� ɩɨɫɥɟ� ɪɚɡɞɟɥɟɧɢɹ�� Ɉɞɧɚɤɨ� ɜ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦɚɯ�� ɨɫɨɛɟɧɧɨ� ɜ�
ɝɟɨɥɨɝɢɢ�� ɧɟɮɬɟɝɚɡɨɜɨɦ� ɞɟɥɟ� ɪɟɞɤɢ� ɫɥɭɱɚɢ�� ɤɨɝɞɚ� ɦɧɨɠɟɫɬɜɨ� ɨɛɴɟɤɬɨɜ� ɫɨɫɬɨɢɬ� ɢɡ�
ɤɨɦɩɚɤɬɧɵɯ�ɤɥɚɫɬɟɪɨɜ��ɝɞɟ�ɤɚɠɞɵɣ�ɡɚɦɟɬɧɨ�ɨɬɞɟɥɟɧ�ɨɬ�ɞɪɭɝɢɯ��ɱɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɩɥɨɯɢɦ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɤɥɚɫɬɟɪɢɡɚɰɢɢ�ɢɡ�ɡɚ�ɫɞɜɢɝɚ�ɰɟɧɬɪɚ�ɤɥɚɫɬɟɪɚ�

ɑɬɨɛɵ� ɩɪɟɨɞɨɥɟɬɶ� ɬɚɤɨɟ� ɧɟɠɟɥɚɬɟɥɶɧɨɟ� ɫɜɨɣɫɬɜɨ� ɱɟɬɤɨɝɨ� ɚɥɝɨɪɢɬɦɚ�� ɞɨɥɠɟɧ� ɛɵɬɶ�
ɩɪɢɦɟɧɟɧ� )&0�ɚɥɝɨɪɢɬɦ� �ɧɟɱɟɬɤɢɣ� ɚɥɝɨɪɢɬɦ� F�ɫɪɟɞɧɢɯ�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɟɫɨɜɵɯ�
ɤɨɷɮɮɢɰɢɟɧɬɨɜ��ɮɭɧɤɰɢɹ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ��ɞɥɹ�ɦɨɧɢɬɨɪɢɧɝɚ�ɜɤɥɚɞɚ�ɨɛɴɟɤɬɨɜ�ɜ�ɨɩɪɟɞɟɥɟɧɢɟ�
ɰɟɧɬɪɚ� ɤɥɚɫɬɟɪɚ� >�@�� )&0�ɚɥɝɨɪɢɬɦ� ɞɚɟɬ� ɚɞɟɤɜɚɬɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɤɥɚɫɬɟɪɢɡɚɰɢɢ�� ɟɫɥɢ�
ɦɧɨɠɟɫɬɜɨ� ɨɛɴɟɤɬɨɜ� ɫɨɞɟɪɠɢɬ� ɩɟɪɟɤɪɵɜɚɸɳɢɟɫɹ� ɤɥɚɫɬɟɪɵ�� Ɋɟɡɭɥɶɬɚɬɵ� ɤɥɚɫɬɟɪɢɡɚɰɢɢ�
ɨɫɧɨɜɚɧɵ�ɧɚ�ɧɟɱɟɬɤɨɣ�ɮɭɧɤɰɢɢ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�� ɢɫɩɨɥɶɡɭɸɳɟɣ�ɨɬɧɨɫɢɬɟɥɶɧɨɟ� ɪɚɫɫɬɨɹɧɢɟ�
ɨɛɴɟɤɬɨɜ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɰɟɧɬɪɨɜ�ɤɥɚɫɬɟɪɨɜ��ɇɚɩɪɢɦɟɪ��ɨɛɴɟɤɬ��ɤɨɬɨɪɵɣ�ɧɚɯɨɞɢɬɫɹ�ɞɚɥɟɤɨ�ɨɬ�
ɰɟɧɬɪɚ�ɤɥɚɫɬɟɪɚ��ɞɟɥɚɟɬ�ɦɟɧɶɲɢɣ�ɜɤɥɚɞ�ɜ�ɩɪɨɰɟɫɫ�ɩɨɢɫɤɚ�ɰɟɧɬɪɨɜ�ɤɥɚɫɬɟɪɨɜ��ɱɟɦ�ɨɛɴɟɤɬɵ��
ɤɨɬɨɪɵɟ�ɛɥɢɡɤɢ�ɤ�ɰɟɧɬɪɭ�ɤɥɚɫɬɟɪɚ�

Ɋɟɡɭɥɶɬɚɬɵ�ɤɥɚɫɬɟɪɢɡɚɰɢɢ
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɢɦɟɧɟɧɢɹ�ɚɥɝɨɪɢɬɦɚ�ɛɵɥɨ�ɩɨɥɭɱɟɧɨ�ɩɹɬɶ�ɤɥɚɫɬɟɪɨɜ��ɬɚɛɥ�����

Ɍɚɛɥɢɰɚ� ��� Ʉɚɱɟɫɬɜɟɧɧɵɟ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɨɰɟɧɤɢ� ɜɟɪɨɹɬɧɨɫɬɢ� �ɱɚɫɬɨɬɵ��
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɩɨɝɥɨɳɟɧɢɣ�ɩɪɢ�ɛɭɪɟɧɢɢ



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

Ʉɚɠɞɵɣ� ɢɡ� ɧɢɯ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ��
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�ɫɤɨɪɨɫɬɢ�ɩɨɝɥɨɳɟɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɧɟɱɟɬɤɢɯ�ɩɪɚɜɢɥ�
ȿɋɅɂ ɩɨɪɨɞɚ�ɩɥɨɬɧɚɹ�ɢ�ɧɟɩɪɨɧɢɰɚɟɦɚɹ��ɌɈ ɫɤɨɪɨɫɬɶ�ɩɨɝɥɨɳɟɧɢɹ�ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ��
ȿɋɅɂ ɩɨɪɨɞɚ�ɧɢɡɤɨɩɨɪɢɫɬɚɹ�ɢ�ɫɪɟɞɧɟɩɪɨɧɢɰɚɟɦɚɹ��ɌɈ ɫɤɨɪɨɫɬɶ�ɩɨɝɥɨɳɟɧɢɹ�ɢɧɬɟɧɫɢɜɧɚɹ��
ȿɋɅɂ ɩɨɪɨɞɚ�ɭɦɟɪɟɧɧɨ�ɩɨɪɢɫɬɚɹ�ɢ�ɧɢɡɤɨɩɪɨɧɢɰɚɟɦɚɹ��ɌɈ ɫɤɨɪɨɫɬɶ�ɩɨɝɥɨɳɟɧɢɹ�ɱɚɫɬɢɱɧɚɹ��
ȿɋɅɂ ɩɨɪɨɞɚ�ɩɨɪɢɫɬɚɹ�ɢ�ɜɵɫɨɤɨɩɪɨɧɢɰɚɟɦɚɹ��ɌɈ ɫɤɨɪɨɫɬɶ�ɩɨɝɥɨɳɟɧɢɹ�ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɚɹ��
ȿɋɅɂ ɩɨɪɨɞɚ�ɜɵɫɨɤɨɩɨɪɢɫɬɚɹ�ɢ�ɩɪɨɧɢɰɚɟɦɚɹ��ɌɈ ɫɤɨɪɨɫɬɶ�ɩɨɝɥɨɳɟɧɢɹ�ɫɟɪɶɟɡɧɚɹ��

Ɍɟɪɦ�ɦɧɨɠɟɫɬɜɚ�ɜɯɨɞɧɵɯ�ɢ�ɜɵɯɨɞɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɩɨɤɚɡɚɧɵ�ɧɚ�ɪɢɫ������

Ɋɢɫ�����Ɍɟɪɦ�ɦɧɨɠɟɫɬɜɚ�ɩɨɪɢɫɬɨɫɬɢ���± ɩɥɨɬɧɚɹ����± ɧɢɡɤɨɩɨɪɢɫɬɚɹ����± ɫɪɟɞɧɟɩɨɪɢɫɬɚɹ��
� ± ɩɨɪɢɫɬɚɹ����± ɜɵɫɨɤɨɩɨɪɢɫɬɚɹ

ȼɵɜɨɞɵ
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɱɬɨɛɵ� ɨɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɝɟɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ� ɧɚ� ɯɚɪɚɤɬɟɪ�

ɩɨɝɥɨɳɟɧɢɣ� ɜ� ɭɫɥɨɜɢɹɯ� ɨɬɫɭɬɫɬɜɢɹ� ɢɧɮɨɪɦɚɰɢɢ�� ɛɵɥɨ� ɞɨɫɬɢɝɧɭɬɨ� ɜɡɚɢɦɧɨɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ�
ɦɟɠɞɭ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɝɨɪɧɵɯ� ɩɨɪɨɞ� ɢ� ɫɬɟɩɟɧɶɸ� ɩɨɝɥɨɳɟɧɢɹ� ɧɚ�
ɨɫɧɨɜɟ�ɧɟɱɟɬɤɨɝɨ�ɤɥɚɫɬɟɪ�ɚɧɚɥɢɡɚ��ɱɬɨ�ɨɱɟɧɶ�ɜɚɠɧɨ�ɞɥɹ�ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɩɨɝɥɨɳɟɧɢɣ�ɢ�
ɨɰɟɧɤɢ�ɢɯ�ɪɢɫɤɚ�ɉɪɢ�ɷɬɨɦ�

Ɋɢɫ����Ɍɟɪɦ�ɦɧɨɠɟɫɬɜɚ�ɩɨɝɥɨɳɟɧɢɣ�
��± ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ����± ɱɚɫɬɢɱɧɨɟ��
��± ɢɧɬɟɧɫɢɜɧɨɟ����± ɫɟɪɶɟɡɧɨɟ��
��± ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɟ

Ɋɢɫ�����Ɍɟɪɦ�ɦɧɨɠɟɫɬɜɚ�ɩɪɨɧɢɰɚɟɦɨɫɬɢ�
��± ɧɟɩɪɨɧɢɰɚɟɦɚɹ����± ɧɢɡɤɨɩɪɨɧɢɰɚɟɦɚɹ��
��± ɫɪɟɞɧɟɩɪɨɧɢɰɚɟɦɚɹ����± ɩɪɨɧɢɰɚɟɦɚɹ��
��± ɜɵɫɨɤɨɩɪɨɧɢɰɚɟɦɚɹ



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

��

��� ɉɪɟɞɥɨɠɟɧɨ� ɜɵɪɚɠɟɧɢɟ� ɞɥɹ� ɨɰɟɧɤɢ� ɩɥɨɬɧɨɫɬɢ ɛɭɪɨɜɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɢɫɯɨɞɹ� ɢɡ�
ɩɟɪɟɫɟɱɟɧɢɹ�ɦɧɨɠɟɫɬɜ�ɰɟɥɢ� �ɩɥɨɬɧɨɫɬɶ� ɞɨɥɠɧɚ�ɧɚɯɨɞɢɬɶɫɹ�ɦɟɠɞɭ� ɝɪɚɞɢɟɧɬɚɦɢ�ɩɥɚɫɬɨɜɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɢ� ɞɚɜɥɟɧɢɹ� ɝɢɞɪɨɪɚɡɪɵɜɚ�� ɜɡɹɬɵɯ� ɜ� ɷɤɜɢɜɚɥɟɧɬɧɵɯ� ɟɞɢɧɢɰɚɯ�� ɢ� ɨɝɪɚɧɢɱɟɧɢɹ�
�ɫɨɯɪɚɧɟɧɢɟ�ɡɧɚɱɟɧɢɣ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɫɤɨɪɨɫɬɢ�ɧɚ�ɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɨɦ�ɭɪɨɜɧɟ��

��� ɋ� ɩɪɢɦɟɧɟɧɢɟɦ� ɚɥɝɨɪɢɬɦɚ� ɧɟɱɟɬɤɨɣ� ɤɥɚɫɬɟɪɢɡɚɰɢɢ� ɜɵɩɨɥɧɟɧɚ� ɤɥɚɫɫɢɮɢɤɚɰɢɹ�
ɭɫɥɨɜɢɣ�ɛɭɪɟɧɢɹ�ɩɨ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɩɨɝɥɨɳɟɧɢɣ�ɩɨ�ɞɚɧɧɵɦ�ɨ�ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜɚɯ�
ɪɚɡɛɭɪɢɜɚɟɦɵɯ�ɩɨɪɨɞ�

���ɉɪɟɞɥɨɠɟɧɚ�ɦɟɬɨɞɢɤɚ�ɨɰɟɧɤɢ�ɢ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɪɢɫɤɨɜ�ɩɨɝɥɨɳɟɧɢɣ�
Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɟɧɚ�ɜ�ɪɚɦɤɚɯ�ɩɪɨɟɤɬɨɜ���.4ø7���/5�ɢ���/5�$0($�

ɋɬɚɬɬɹ ɩɪɢɫɜɹɱɟɧɚ� ɩɪɨɛɥɟɦɿ� ɩɪɢɣɧɹɬɬɹ� ɪɿɲɟɧɶ� ɡ� ɭɪɚɯɭɜɚɧɧɹɦ� ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ�� Ɋɚɧɿɲɟ�
ɪɨɡɝɥɹɞɚɥɨɫɹ� ɩɢɬɚɧɧɹ� ɩɪɢɣɧɹɬɬɹ� ɪɿɲɟɧɶ� ɳɨɞɨ� ɜɢɛɨɪɭ� ɞɨɥɿɬ� ɿ� ɪɟɠɢɦɧɢɯ� ɩɚɪɚɦɟɬɪɿɜ� ɲɥɹɯɨɦ�
ɜɢɪɿɲɟɧɧɹ� ɞɜɨɤɪɢɬɟɪɿɚɥɶɧɨʀ� ɡɚɞɚɱɿ�� ɍ� ɰɶɨɦɭ� ɡɜɿɬɿ� ɜ� ɩɪɨɞɨɜɠɟɧɧɹ� ɞɚɧɨɝɨ� ɩɢɬɚɧɧɹ� ɪɨɡɝɥɹɞɚɸɬɶɫɹ�
ɩɢɬɚɧɧɹ� ɛɭɪɿɧɧɹ� ɫɜɟɪɞɥɨɜɢɧ� ɜ� ɭɦɨɜɚɯ� ɚɧɨɦɚɥɶɧɨ� ɜɢɫɨɤɢɯ� ɩɥɚɫɬɨɜɢɯ� ɬɢɫɤɿɜ� �ȺȼɉɌ�� ɿ� ɩɨɝɥɢɧɚɧɶ��
ɩɪɢɣɧɹɬɬɹ� ɪɿɲɟɧɶ� ɜ� ɞɚɧɢɯ� ɭɦɨɜɚɯ�� Ɂɚɜɞɚɧɧɹ� ɩɪɢɣɧɹɬɬɹ� ɪɿɲɟɧɧɹ� ɜ� ɭɦɨɜɚɯ� ȺȼɉɌ� ɩɨɥɹɝɚɽ� ɭ� ɜɢɛɨɪɿ�
ɬɚɤɨʀ� ɝɭɫɬɢɧɢ� ɛɭɪɨɜɨɝɨ� ɪɨɡɱɢɧɭ�� ɹɤɚ�� ɱɢɫɟɥɶɧɨ� ɩɟɪɟɛɭɜɚɸɱɢ� ɜ� ɩɪɨɦɿɠɤɭ� ɦɿɠ� ɝɪɚɞɿɽɧɬɚɦɢ�
ɩɥɚɫɬɨɜɨɝɨ�ɬɢɫɤɭ� �Șɩ�� ɿ� ɬɢɫɤɭ� ɝɿɞɪɨɪɨɡɪɢɜɭ� �Șɝ�ɪ���� ɧɟ� ɩɪɢɜɟɥɚ� ɛ� ɞɨ� ɩɨɦɿɬɧɨɝɨ� ɡɧɢɠɟɧɧɹ�ɲɜɢɞɤɨɫɬɿ�
ɛɭɪɿɧɧɹ��ȼɢɪɿɲɢɬɢ�ɡɚɡɧɚɱɟɧɭ�ɡɚɞɚɱɭ�ɦɨɠɧɚ�ɡ�ɞɨɩɨɦɨɝɨɸ�ɩɿɞɯɨɞɭ��ɡɚɫɧɨɜɚɧɨɝɨ�ɧɚ�ɩɨɥɨɠɟɧɧɹɯ�ɬɟɨɪɿʀ�
ɧɟɱɿɬɤɢɯ� ɦɧɨɠɢɧ�� ɉɪɢ� ɰɶɨɦɭ� ɹɫɧɨ�� ɳɨ� ɞɥɹ� ɬɨɝɨ� ɳɨɛ� ɜɢɪɿɲɢɬɢ� ɩɨɫɬɚɜɥɟɧɟ� ɡɚɜɞɚɧɧɹ� ɧɚɦ� ɩɨɜɢɧɧɿ�
ɛɭɬɢ� ɜɿɞɨɦɿ� ɡɧɚɱɟɧɧɹ� ɬɢɫɤɭ� ɜ� ɩɨɪɚɯ �ɩɥɚɫɬɨɜɨɝɨ��� ɬɢɫɤɭ� ɝɿɞɪɨɪɨɡɪɢɜɭ�� ɚ� ɬɚɤɨɠ� ɡɚɥɟɠɧɿɫɬɶ�
ɦɟɯɚɧɿɱɧɨʀ� ɲɜɢɞɤɨɫɬɿ� ɜɿɞ� ɳɿɥɶɧɨɫɬɿ� ɛɭɪɨɜɨɝɨ� ɪɨɡɱɢɧɭ� ɞɥɹ� ɩɨɪɿɞ� ɪɨɡɝɥɹɧɭɬɨɝɨ� ɿɧɬɟɪɜɚɥɭ��
Ʉɨɪɢɫɬɭɸɱɢɫɶ�ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ� ɞɚɧɢɦɢ�� ɹɤɿ� ɧɚɞɯɨɞɹɬɶ� ɜ� ɩɪɨɰɟɫɿ� ɛɭɪɿɧɧɹ�� ɦɨɠɧɚ� ɨɰɿɧɢɬɢ� ɡɚɡɧɚɱɟɧɿ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��Ɂ�ɭɪɚɯɭɜɚɧɧɹɦ�ɡɚɡɧɚɱɟɧɨɝɨ�ɨɬɪɢɦɚɧɨ�ɜɢɪɚɡ�ɞɥɹ�ɨɰɿɧɤɢ�ɧɟɨɛɯɿɞɧɨʀ�ɝɭɫɬɢɧɢ�ɛɭɪɨɜɨɝɨ�
ɪɨɡɱɢɧɭ�ɡ�ɿɞɟɧɬɢɮɿɤɚɰɿɽɸ�ɞɥɹ�ɪɿɡɧɢɯ�ɪɨɞɨɜɢɳ��Ⱦɥɹ ɪɚɧɧɶɨʀ�ɞɿɚɝɧɨɫɬɢɤɢ�ɩɨɝɥɢɧɚɧɶ�ɛɭɪɨɜɨɝɨ�ɪɨɡɱɢɧɭ�ɿɡ�
ɡɚɫɬɨɫɭɜɚɧɧɹɦ� ɧɟɱɿɬɤɨɝɨ� ɤɥɚɫɬɟɪ�ɚɧɚɥɿɡɭ� ɞɚɧɚ� ɨɰɿɧɤɚ� ɫɬɭɩɟɧɹ� ɜɚɠɤɨɫɬɿ� ɩɨɝɥɢɧɚɧɶ�� ȼɢɤɨɧɚɧɨ�
ɤɥɚɫɢɮɿɤɚɰɿɸ�ɬɚ�ɨɰɿɧɤɚ�ɪɢɡɢɤɭ�ɩɨɝɥɢɧɚɧɶ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɩɪɢɣɧɹɬɬɹ� ɪɿɲɟɧɶ�� ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ�� ɚɧɨɦɚɥɶɧɨ� ɜɢɫɨɤɿ� ɩɥɚɫɬɨɜɿ� ɬɢɫɤɢ��
ɩɨɝɥɢɧɚɧɧɹ��ɩɨɪɢɫɬɿɫɬɶ��ɩɪɨɧɢɤɧɿɫɬɶ�

*� 0��(IHQGL\HY��+� +��*XOL\HY��,� $��3LULYHUGL\HY
'(&,6,21�0$.,1*�'85,1*�'5,//,1*�:(//6�7$.,1*�

,172�$&&2817�81&(57$,17<
7KH� SDSHU� LV� GHYRWHG� WR� WKH� SUREOHP�RI� GHFLVLRQ�PDNLQJ� LQ� FRQGLWLRQV� RI� XQFHUWDLQW\��(DUOLHU�� WKH�

LVVXH� RI�PDNLQJ� GHFLVLRQV� RQ� WKH� FKRLFH� RI� ELWV� DQG� UHJLPH� SDUDPHWHUV� ZDV� FRQVLGHUHG� E\� VROYLQJ� D� WZR�
FULWHULD� SUREOHP�� ,Q� WKH� SUHVHQW� SDSHU�� LQ� WKH� FRQWLQXDWLRQ� RI� WKLV� LVVXH�� WKH� LVVXHV� RI� GULOOLQJ� ZHOOV� LQ�
DEQRUPDOO\� KLJK� UHVHUYRLU� SUHVVXUH� �$+53�� DQG� ORVW� FLUFXODWLRQ�� DQG� GHFLVLRQ�PDNLQJ� XQGHU� WKH� JLYHQ�
FRQGLWLRQV�DUH�FRQVLGHUHG��7KH�WDVN�RI�PDNLQJ�D�GHFLVLRQ�XQGHU�WKH�$+53�LV�WR�FKRRVH�D�PXG�GHQVLW\�WKDW��
QXPHULFDOO\�LQ�WKH�LQWHUYDO�EHWZHHQ�WKH�IRUPDWLRQ�SUHVVXUH�JUDGLHQW��ȘI��DQG�WKH�IUDFWXUH�SUHVVXUH�JUDGLHQW�
�ȘIU���ZRXOG�QRW�UHVXOW�LQ�D�QRWLFHDEOH�GHFUHDVH�LQ�GULOOLQJ�VSHHG��7KLV�SUREOHP�FRXOG�EH�VROYHG�ZLWK�WKH�KHOS�
RI�DQ�DSSURDFK�EDVHG�RQ�WKH�WKHRU\�RI�IX]]\�VHWV��,W�LV�FOHDU�WKDW�LQ�RUGHU�WR�VROYH�WKH�SUREOHP�SRVHG��ZH QHHG�
WR�NQRZ�WKH�YDOXHV�RI�SRUH��UHVHUYRLU��SUHVVXUH��K\GUDXOLF� IUDFWXULQJ�SUHVVXUH��DQG�DOVR� WKH�GHSHQGHQFH�RI�
WKH�UDWH�RI�SHQHWUDWLRQ�RQ�WKH�GHQVLW\�RI� WKH�GULOOLQJ�PXG�IRU� WKH�URFNV�RI� WKH� LQWHUYDO�XQGHU�FRQVLGHUDWLRQ��
8VLQJ� WKH� WHFKQRORJLFDO�GDWD� UHFHLYLQJ�GXULQJ� WKH�GULOOLQJ�SURFHVV�� LW� LV�SRVVLEOH� WR�HYDOXDWH� WKH� LQGLFDWHG�
FKDUDFWHULVWLFV��7DNLQJ�LQWR�DFFRXQW�WKH�QRWHG��DQ�H[SUHVVLRQ�ZDV�REWDLQHG�IRU�HVWLPDWLQJ�WKH�QHFHVVDU\�PXG�
GHQVLW\�ZLWK� LGHQWLILFDWLRQ�IRU�GLIIHUHQW�GHSRVLWV��)RU� WKH�HDUO\�GLDJQRVLV�RI� ORVW�FLUFXODWLRQ�ZLWK� WKH�XVH�RI�
IX]]\�FOXVWHU�DQDO\VLV�� WKH�UDWH�RI� ORVW�FLUFXODWLRQ�ZDV�HVWLPDWHG��&ODVVLILFDWLRQDQGHYDOXDWLRQRI�ULVNV�RI� ORVW�
FLUFXODWLRQ�ZDV�FDUULHG�RXW�

.H\ZRUGV� GHFLVLRQ�PDNLQJ�� XQFHUWDLQW\�� DEQRUPDOO\� KLJK� UHVHUYRLU� SUHVVXUH�� ORVW� FLUFXODWLRQ��
SRURVLW\��SHUPHDELOLW\�



ɊȺɁȾȿɅ����ɉɈɊɈȾɈɊȺɁɊɍɒȺɘɓɂɃ�ɂɇɋɌɊɍɆȿɇɌ�ɂɁ�ɋȼȿɊɏɌȼȿɊȾɕɏ�ɆȺɌȿɊɂȺɅɈȼ
ɂ�ɌȿɏɇɈɅɈȽɂə�ȿȽɈ�ɉɊɂɆȿɇȿɇɂə

��

Ʌɢɬɟɪɚɬɭɪɚ
�� Ⱥɧɚɥɢɡ� ɢ ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɧɢɦɚɟɦɵɯ� ɪɟɲɟɧɢɣ� ɩɪɢ� ɛɭɪɟɧɢɢ� ɫɤɜɚɠɢɧ� ��

ɗɮɟɧɞɢɟɜ�Ƚ� Ɇ���Ⱦɠɚɧɡɚɤɨɜ�ɂ� ɂ���Ʉɢɪɢɫɟɧɤɨ�Ɉ� Ƚ��ɢ�ɞɪ�����ɉɨɪɨɞɨɪɚɡɪɭɲɚɸɳɢɣ�ɢ�
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ� ɢɧɫɬɪɭɦɟɧɬ� ± ɬɟɯɧɢɤɚ�� ɬɟɯɧɨɥɨɝɢɹ� ɟɝɨ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɢ�
ɩɪɢɦɟɧɟɧɢɹ� ± ������± ȼɵɩ����� ± ɋ�����±����

�� (IHQGL\HY�*� 0���0DPPDGRY�3� =���3LULYHUGL\HY� ,� $���6DUERSH\HYD�0� '� 6HOHFWLRQ�RI�
WKH�EHVW�FRPELQDWLRQ�RI�ELW�W\SHV�DQG�WHFKQRORJLFDO�SDUDPHWHUV�GXULQJ�GULOOLQJ��WDNLQJ�LQWR�
DFFRXQW�XQFHUWDLQW\����3URFHGLD�&RPSXWHU�6FLHQFH��±������± �����± 3����±����

�� %H]GHN�-� &���(KUOLFK�DQG�)XOO�:��7KH�IX]]\�F�PHDQV�FOXVWHULQJ�DOJRULWKP����&RPSXWHUV�
DQG�*HRVFLHQFHV��± ������± ʋ�����± 3�����±����

�� 7XUNVHQ� ,� %�� )XOO� 7\SH� �� WR� 7\SH� Q� )X]]\� 6\VWHP� 0RGHOV� �� 6HYHQWK� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 6RIW� &RPSXWLQJ�� &RPSXWLQJ� ZLWK� :RUGV� DQG� 3HUFHSWLRQV� LQ� 6\VWHP�
$QDO\VLV��'HFLVLRQ�DQG�&RQWURO�������±,]PLU� 7XUNH\��± 3�����

�� $OLHY�5� $���*XLULPRY�%� *��7\SH���)X]]\�1HXUDO�1HWZRUNV�DQG�7KHLU�$SSOLFDWLRQV��±
6SULQJHU�������±����S�

�� (IHQGL\HY�*� 0���0DPPDGRY�3� =���3LULYHUGL\HY� ,� $���0DPPDGRY�9� 1� &OXVWHULQJ�RI�
JHRORJLFDO� REMHFWV� XVLQJ� )&0�DOJRULWKP� DQG� HYDOXDWLRQ� RI� WKH� UDWH� RI� ORVW� FLUFXODWLRQ� ���
3URFHGLD�&RPSXWHU�6FLHQFH��± ������± �����± 3�����±�����

ɉɨɫɬɭɩɢɥɚ���������

5HIHUHQFHV
�� (IHQGLLHY�� *� 0��� ']KDQ]DNRY�� ,� ,��� .LULVHQNR�� 2� *��� HW� DO�� �������� $QDOL] L� RWVHQND

HIIHNWLYQRVWL SULQLPDHP\NK UHVKHQLL SUL EXUHQLL VNYD]KLQ�>$QDO\VLV�DQG�HYDOXDWLRQ�RI�WKH�
GHFLVLRQV�WDNHQ�ZKLOH�GULOOLQJ�ZHOOV@��3RURGRUD]UXVKDLXVKFKLL L�PHWDOOREUDEDW\YDLXVKFKLL�
LQVWUXPHQW�± WHNKQLND�� WHNKQRORJLLD�HJR� L]JRWRYOHQLLD L�SULPHQHQLLD��± 5RFN�'HVWUXFWLRQ�
DQG� 0HWDO�:RUNLQJ� 7RROV� ± 7HFKQLTXHV� DQG� 7HFKQRORJ\� RI� WKH� 7RRO� 3URGXFWLRQ� DQG�
$SSOLFDWLRQV� �������±��� >LQ�5XVVLDQ@�

�� (IHQGL\HY�� *� 0��� 0DPPDGRY�� 3� =��� 3LULYHUGL\HY�� ,� $��� 	� 6DUERSH\HYD�� 0� '�
�������6HOHFWLRQ�RI�WKH�EHVW�FRPELQDWLRQ�RI�ELW�W\SHV�DQG�WHFKQRORJLFDO�SDUDPHWHUV�GXULQJ�
GULOOLQJ��WDNLQJ�LQWR�DFFRXQW�XQFHUWDLQW\� 3URFHGLD�&RPSXWHU�6FLHQFH� 9RO� ���� ��±����

�� %H]GHN�� -� &��� (KUOLFK�� DQG� )XOO�� :� �������� 7KH� IX]]\� F�PHDQV� FOXVWHULQJ� DOJRULWKP��
&RPSXWHUV�DQG�*HRVFLHQFHV���������±����

�� 7XUNVHQ��,� %� ��������)XOO�7\SH���WR�7\SH�Q�)X]]\�6\VWHP�0RGHOV� 6HYHQWK�,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 6RIW� &RPSXWLQJ�� &RPSXWLQJ� ZLWK� :RUGV� DQG� 3HUFHSWLRQV� LQ� 6\VWHP�
$QDO\VLV��'HFLVLRQ�DQG�&RQWURO���S�������,]PLU��7XUNH\�

�� $OLHY�� 5� $��� 	� *XLULPRY�� %� *� �������� 7\SH��� )X]]\� 1HXUDO� 1HWZRUNV� DQG� 7KHLU�
$SSOLFDWLRQV��6SULQJHU�

�� (IHQGL\HY�� *� 0��� 0DPPDGRY�� 3� =��� 3LULYHUGL\HY�� ,� $��� 	�
0DPPDGRY� 9�1 �������&OXVWHULQJ� RI� JHRORJLFDO� REMHFWV� XVLQJ� )&0�DOJRULWKP� DQG�
HYDOXDWLRQ�RI�WKH�UDWH�RI�ORVW�FLUFXODWLRQ��3URFHGLD�&RPSXWHU�6FLHQFH��9RO� �������±�����


