
�������

ɍȾɄ��������������
ɋɟɪɺɝɢɧɚ�ȿ�ɋ�
ɦɚɝɢɫɬɪ���ɝɨ�ɤɭɪɫɚ�ɤɚɮɟɞɪɵ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ��
ɦɟɬɪɨɥɨɝɢɢ�ɢ�ɫɟɪɬɢɮɢɤɚɰɢɢ��ɫɬɚɠɟɪ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶ�ɧɚɭɱɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�
ɛɢɨɦɟɞɢɰɢɧɫɤɨɣ�ɮɨɬɨɧɢɤɢ�ɎȽȻɈɍ�ȼɈ�
©Ɉɪɥɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�
ɂ�ɋ��Ɍɭɪɝɟɧɟɜɚª��ɝ��Ɉɪɺɥ��Ɋɨɫɫɢɹ��

8'. �������������
6HU\RJLQD�(�6�

0DVWHU�RI�WKH��VW�FRXUVH�RI�WKH�GHSDUWPHQW�RI�
LQVWUXPHQW�PDNLQJ��PHWURORJ\�DQG�FHUWLILFDWLRQ��

LQWHUQ�UHVHDUFKHU�RI�WKH�VFLHQWLILF�DQG�WHFKQRORJLFDO�
FHQWHU�RI�ELRPHGLFDO�SKRWRQLFV�7XUJHQHY����2UHO��

5XVVLD�

ɒɟɩɟɥɟɜɚ�Ⱥ�ɂ�
ɫɬɭɞɟɧɬ���ɝɨ�ɤɭɪɫɚ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɢɧɫɬɢɬɭɬɚ�
ɎȽȻɈɍ�ȼɈ�©Ɉɪɥɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɂ�ɋ��Ɍɭɪɝɟɧɟɜɚª��ɝ��Ɉɪɺɥ��
Ɋɨɫɫɢɹ�

6KHSHOHYD�$�,�
�WK�\HDU�VWXGHQW�RI�WKH�0HGLFDO�,QVWLWXWH�RI�)6%(,�RI�
+(��2UHO�6WDWH�8QLYHUVLW\�QDPHG�DIWHU�,�6��7XUJHQHY�

´��2UHO��5XVVLD

ɉɨɬɚɩɨɜɚ�ȿ�ȼ�
ɤ�ɬ�ɧ���ɞɨɰɟɧɬ�ɤɚɮɟɞɪɵ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ��
ɦɟɬɪɨɥɨɝɢɢ�ɢ�ɫɟɪɬɢɮɢɤɚɰɢɢ��ɫ�ɧ�ɫ��ɧɚɭɱɧɨ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�ɛɢɨɦɟɞɢɰɢɧɫɤɨɣ�
ɮɨɬɨɧɢɤɢ�ɎȽȻɈɍ�ȼɈ�©Ɉɪɥɨɜɫɤɢɣ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɂ�ɋ��
Ɍɭɪɝɟɧɟɜɚª��ɝ��Ɉɪɺɥ��Ɋɨɫɫɢɹ��

3RWDSRYD�(�9�
3K�'���$VVRFLDWH�3URIHVVRU�RI�,QVWUXPHQW�(QJLQHHULQJ��

0HWURORJ\�DQG�&HUWLILFDWLRQ��6HQLRU�5HVHDUFKHU�
6FLHQWLILF�DQG�7HFKQRORJLFDO�&HQWHU�RI�%LRPHGLFDO�

3KRWRQLFV�)6%(,�RI�+(��2U\RO�6WDWH�8QLYHUVLW\�
QDPHG�DIWHU�,�6��7XUJHQHY����2UHO��5XVVLD�

ɒɭɩɥɟɰɨɜ�ȼ�ȼ�
ɫɬɭɞɟɧɬ���ɝɨ�ɤɭɪɫɚ�ɤɚɮɟɞɪɵ�ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ��
ɦɟɬɪɨɥɨɝɢɢ�ɢ�ɫɟɪɬɢɮɢɤɚɰɢɢ�ɎȽȻɈɍ�ȼɈ�
©Ɉɪɥɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�
ɂ�ɋ��Ɍɭɪɝɟɧɟɜɚª��ɝ��Ɉɪɺɥ��Ɋɨɫɫɢɹ��

6KXSOHWVRY�9�9�
�WK�\HDU�VWXGHQW�RI�WKH�GHSDUWPHQW�RI�LQVWUXPHQWDWLRQ��
PHWURORJ\�DQG�FHUWLILFDWLRQ�)6%(,�RI�+(��2UHO�6WDWH�
8QLYHUVLW\�QDPHG�DIWHU�,�6��7XUJHQHY����2UHO��5XVVLD�

Ɇɭɪɚɞɹɧ�ȼ�Ɏ�
ɝɥɚɜɧɵɣ�ɜɪɚɱ�ȻɍɁ�Ɉɪɥɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�©Ɉɪɥɨɜɫɤɚɹ�
ɨɛɥɚɫɬɧɚɹ�ɤɥɢɧɢɱɟɫɤɚɹ�ɛɨɥɶɧɢɰɚª��ɝ��Ɉɪɺɥ��Ɋɨɫɫɢɹ

0XUDG\DQ�9�)�
&KLHI�GRFWRU RI�WKH�2UHO�5HJLRQDO�0HGLFDO�&HQWHU�RI�

WKH�2U\RO�5HJLRQ�³2U\RO�5HJLRQDO�&OLQLFDO�+RVSLWDO´��
2U\RO��5XVVLD

Ⱦɭɧɚɟɜ�Ⱥ�ȼ�
ɤ�ɬ�ɧ��ɜ�ɧ�ɫ��ɧɚɭɱɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�
ɛɢɨɦɟɞɢɰɢɧɫɤɨɣ�ɮɨɬɨɧɢɤɢ�ɎȽȻɈɍ�ȼɈ�
©Ɉɪɥɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�
ɂ�ɋ��Ɍɭɪɝɟɧɟɜɚª��ɝ��Ɉɪɺɥ��Ɋɨɫɫɢɹ�

'XQDHY�$�9�
3K�'��6FLHQWLILF�DQG�7HFKQRORJLFDO�&HQWHU�RI�

%LRPHGLFDO�3KRWRQLFV�)6%(,�RI�+(��2U\RO�6WDWH�
8QLYHUVLW\�QDPHG�DIWHU�,�6��7XUJHQHY����2UHO��5XVVLD�

Ⱥɥɚɞɨɜ�Ⱥ�ȼ�
F�ɧ�ɫ��ɧɚɭɱɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�
ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɢ�ɢ�ɫɭɛɦɢɤɪɨɧɧɵɯ�
ɝɟɬɟɪɨɫɬɪɭɤɬɭɪ�ɊȺɇ��ɝ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ��

$ODGRY�$�9�
F�Q�V��6FLHQWLILF�WHFKQRORJLFDO�FHQWHU�RI�

PLFURHOHFWURQLFV�DQG�VXEPLFURQ�KHWHURVWUXFWXUHV�RI�WKH�
5XVVLDQ�$FDGHP\�RI�6FLHQFHV��6W��3HWHUVEXUJ��5XVVLD�

ɑɟɪɧɹɤɨɜ�Ⱥ�ȿ�
ɤ��ɮ��ɦ��ɧ���ɫɬɚɪɲɢɣ�ɧɚɭɱɧɵɣ�ɫɨɬɪɭɞɧɢɤ�ɧɚɭɱɧɨ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɢ�ɢ�
ɫɭɛɦɢɤɪɨɧɧɵɯ�ɝɟɬɟɪɨɫɬɪɭɤɬɭɪ�ɊȺɇ��ɝ��ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ�ɛɨɥɶɧɢɰɚª��ɝ��Ɉɪɺɥ��Ɋɨɫɫɢɹ

&KHUQ\DNRY�$�(�
3K�'��6FL���6HQLRU�5HVHDUFKHU�RI�WKH�6FLHQWLILF�DQG�

7HFKQRORJLFDO�&HQWHU�IRU�0LFURHOHFWURQLFV�DQG�
6XEPLFURQ�+HWHURVWUXFWXUHV�RI�WKH�5XVVLDQ�$FDGHP\�
RI�6FLHQFHV��6W��3HWHUVEXUJ��5XVVLD�+RVSLWDO�´��2UHO��

5XVVLD

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ�ɂɁɍɑȿɇɂȿ�ɋɉȿɄɌɊȺɅɖɇɕɏ�
ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ȻɂɈɅɈȽɂɑȿɋɄɂɏ�ɌɄȺɇȿɃ�ȾɅə�
ɈɉɌɂɆɂɁȺɐɂɂ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ɉɋȼȿɓȿɇɂə�

ɈɉȿɊȺɐɂɈɇɇɈȽɈ�ɉɈɅə

Ⱥɧɧɨɬɚɰɢɹ�� ɜ ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɢɡɭɱɚɸɬɫɹ� ɩɚɪɚɦɟɬɪɵ� ɰɜɟɬɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɫɜɟɬɨɞɢɨɞɧɨɝɨ�ɫɜɟɬɢɥɶɧɢɤɚ�ɩɪɢ�ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɢ�ɨɬɞɟɥɶɧɵɯ�
ɨɪɝɚɧɨɜ�ɢ�ɬɤɚɧɟɣ��



�������

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɯɢɪɭɪɝɢɱɟɫɤɢɣ� ɫɜɟɬ�� ɭɩɪɚɜɥɹɟɦɵɟ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ�
ɢɫɬɨɱɧɢɤɢ� ɫɜɟɬɚ�� ɫɜɟɬɨɞɢɨɞɵ�� ɰɜɟɬɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ�� ɤɨɧɬɪɚɫɬɧɚɹ�
ɜɢɡɭɚɥɢɡɚɰɢɹ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɬɤɚɧɟɣ��ɯɢɪɭɪɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�

Ɉɫɧɨɜɧɚɹ�ɱɚɫɬɶ

Ɉɩɬɢɦɚɥɶɧɨɟ�ɨɫɜɟɳɟɧɢɟ�ɜ�ɨɩɟɪɚɰɢɨɧɧɵɟ�ɩɨɥɹ ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�ɜɨɩɪɨɫɨɦ�
ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ��ɉɪɚɜɢɥɶɧɨ�ɩɨɞɨɛɪɚɧɧɨɟ�ɨɫɜɟɳɟɧɢɟ�
ɬɪɟɛɭɟɬ� ɫɨɛɥɸɞɟɧɢɹ� ɛɚɥɚɧɫɚ� ɹɪɤɨɫɬɢ�� ɬɟɧɟɣ� ɢ� ɰɜɟɬɨɜɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɗɬɨ�
ɨɩɬɢɦɢɡɢɪɭɟɬ�ɜɢɞɢɦɨɫɬɶ�ɨɪɝɚɧɨɜ�ɢ�ɬɤɚɧɟɣɜ�ɩɪɟɞɟɥɚɯ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɨɥɹ�ɞɥɹ�
ɯɢɪɭɪɝɚ�� ɫɜɨɞɹ� ɤ� ɦɢɧɢɦɭɦɭ� ɧɚɩɪɹɠɟɧɢɟ� ɝɥɚɡ�� ɋɜɟɬɨɞɢɨɞɧɵɟ� ɥɚɦɩɵ�
ɨɛɟɫɩɟɱɢɜɚɸɬ� ɱɢɫɬɵɣ� ɛɟɥɵɣ� ɫɜɟɬ�� ɛɥɢɡɤɢɣ� ɤ� ɞɧɟɜɧɨɦɭ�� ɜɨɫɩɪɢɧɢɦɚɟɦɵɣ�
ɱɟɥɨɜɟɤɨɦ� ɫ� ɤɨɦɮɨɪɬɨɦ�� ɧɨ� ɬɚɤɨɣ� ɫɜɟɬ� ɢɦɟɟɬ� ɧɟɞɨɫɬɚɬɤɢ� ɜ� ɫɩɟɤɬɪɚɥɶɧɨɦ�
ɪɚɫɩɪɟɞɟɥɟɧɢɢ�� ɤɨɬɨɪɵɟ� ɦɨɠɧɨ� ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ� ɫ� ɩɨɦɨɳɶɸ� ɰɜɟɬɧɵɯ�
ɫɜɟɬɨɞɢɨɞɨɜ� >���@�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɫɩɨɫɨɛɧɨɫɬɶ� ɫɜɟɬɨɞɢɨɞɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ�
ɤɨɦɛɢɧɢɪɨɜɚɬɶ� ɧɟɫɤɨɥɶɤɨ� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɰɜɟɬɨɜ� ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ� ɞɥɹ�
ɭɥɭɱɲɟɧɢɹ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɢ� ɞɟɬɚɥɢɡɚɰɢɢ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ�
ɫɬɪɭɤɬɭɪ�� ɨɛɥɚɫɬɟɣ� ɢ� ɥɭɱɲɟɝɨ� ɜɨɫɩɪɢɹɬɢɹ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɨɥɹ� ɯɢɪɭɪɝɨɦ��
ɭɥɭɱɲɚɟɬ�ɜɢɡɭɚɥɢɡɚɰɢɸ�ɦɟɥɤɢɯ�ɫɬɪɭɤɬɭɪ�ɢ�ɤɨɧɬɪɚɫɬɧɨɫɬɶ�ɦɟɠɞɭ�ɫɨɫɟɞɧɢɦɢ�
ɬɤɚɧɹɦɢ��ɚ�ɬɚɤɠɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɨɬɫɭɬɫɬɜɢɟ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɚɩɪɹɠɟɧɢɹ�ɭ�ɯɢɪɭɪɝɨɜ�
ɢ�� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɞɞɟɪɠɚɧɢɸ� ɛɞɢɬɟɥɶɧɨɫɬɢ� ɢ� ɫɧɢɠɟɧɢɸ�
ɭɪɨɜɧɹ�ɫɬɪɟɫɫɚ�

ɐɟɥɶɸ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɨɩɪɟɞɟɥɟɧɢɟ� ɨɩɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɬɤɚɧɟɣ� ɞɥɹ� ɞɚɥɶɧɟɣɲɟɣ� ɪɚɡɪɚɛɨɬɤɢ� ɚɥɝɨɪɢɬɦɨɜ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɨɩɬɢɦɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɩɟɤɬɪɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ�
ɫɜɟɬɨɞɢɨɞɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɨɥɹ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ�
ɜɢɡɭɚɥɢɡɚɰɢɢ� ɢ� ɤɨɧɬɪɚɫɬɧɨɫɬɢ� ɜɨɫɩɪɢɹɬɢɹ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɫɬɪɭɤɬɭɪ� ɩɪɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɹɯ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɨɪɝɚɧɚɯ� ɢ�
ɫɢɫɬɟɦɚɯ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɠɢɜɨɬɧɵɯ�

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɩɟɰɢɚɥɶɧɨ�
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ� ɰɜɟɬɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɢɫɬɨɱɧɢɤɚ�ɫɜɟɬɚ�ɧɚ�ɨɫɧɨɜɟ�ɦɨɳɧɨɝɨ�5*%:�3KODWOLQJKW�&%0�����/XPLQXV�,QF��
Ɉɫɧɨɜɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɛɵɥɢ� ɫɨɛɪɚɧɵ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ� ɰɟɧɬɪɨɦ�
ɇɌɐ�ɦɢɤɪɨɷɥɟɤɬɪɨɧɢɤɢ�ɊȺɇ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ���Ⱦɥɹ�ɢɡɦɟɪɟɧɢɹ�ɨɩɬɢɱɟɫɤɢɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɬɤɚɧɟɣ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɫɩɟɤɬɪɨɮɨɬɨɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɣ� ɤɨɦɩɥɟɤɫ� ɧɚ� ɨɫɧɨɜɟ� 2/� ����/('�
0HDVXUHPHQW� �2SWURQLF /DERUDWRULHV�� ,QF��� ɋɒȺ��� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ� ɧɚ� ɛɚɡɟ� Ɉɪɥɨɜɫɤɨɝɨ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɧɚ�ɤɪɵɫɚɯ�ȼɢɫɬɚɪ��Q ���ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�*/3��
ȼɨ�ɜɪɟɦɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɤɪɵɫ�ɚɧɟɫɬɟɡɢɪɨɜɚɥɢ�ɫ�ɩɨɦɨɳɶɸ�=ROHWLO�ɜ�ɫɬɚɧɞɚɪɬɧɵɯ�
ɞɨɡɚɯ��ɀɢɜɨɬɧɵɟ�ɛɵɥɢ�ɪɚɡɦɟɳɟɧɵ�ɧɚ�ɫɩɟɰɢɚɥɶɧɨɣ�ɮɢɤɫɢɪɭɸɳɟɣ�ɩɥɚɬɮɨɪɦɟ��



�������

ɂɫɫɥɟɞɨɜɚɧɢɸ� ɛɵɥɢ� ɩɨɞɜɟɪɝɧɭɬɵ� ɭɱɚɫɬɤɢ� ɤɨɠɢ�� ɩɨɞɤɨɠɧɨ�ɠɢɪɨɜɚɹ�
ɤɥɟɬɱɚɬɤɚ�� ɦɵɲɟɱɧɵɣ� ɫɥɨɣ� ɩɟɪɟɞɧɟɣ� ɛɪɸɲɧɨɣ� ɫɬɟɧɤɢ�� ɫɟɪɨɡɧɚɹ� ɨɛɨɥɨɱɤɚ�
ɨɪɝɚɧɨɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɢ� ɨɪɝɚɧɨɜ� �ɩɟɱɟɧɶ�� ɤɢɲɟɱɧɢɤ� ɩɨɞɠɟɥɭɞɨɱɧɚɹ�
ɠɟɥɟɡɚ�ɢ�ɫɟɥɟɡɟɧɤɚ��

ɐɜɟɬɨɞɢɧɚɦɢɱɟɫɤɢɣ� ɯɢɪɭɪɝɢɱɟɫɤɢɣ� ɫɜɟɬɢɥɶɧɢɤ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ� ɧɚɞ�
ɫɩɟɰɢɚɥɶɧɵɦ�ɨɩɟɪɚɰɢɨɧɧɵɦ�ɫɬɨɥɨɦ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ����ɫɦ��ɱɬɨ�ɨɛɟɫɩɟɱɢɜɚɥɨ�
ɪɚɜɧɨɦɟɪɧɨɟ� ɫɜɟɬɨɜɨɟ� ɩɹɬɧɨ� ɪɚɡɦɟɪɨɦ� ��ɯ��� ɫɦ�� ȼ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɩɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɥɚɦɩɵ�ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ�ɞɥɹ�ɢɡɦɟɧɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�
ɤɚɠɞɨɝɨ�ɫɜɟɬɨɞɢɨɞɚ��Ɉɩɬɢɦɚɥɶɧɨɟ�ɨɫɜɟɳɟɧɢɟ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɨɥɹ�ɞɥɹ�ɤɚɠɞɨɣ�
ɬɨɱɤɢ� ɛɵɥɨ� ɜɵɛɪɚɧɨ� ɧɚ� ɨɫɧɨɜɟ� ɫɭɛɴɟɤɬɢɜɧɨɣ� ɜɢɡɭɚɥɶɧɨɣ� ɨɰɟɧɤɢ� ɯɢɪɭɪɝɚ��
ɋɩɟɤɬɪɚɥɶɧɵɣ� ɫɨɫɬɚɜ� ɢɡɥɭɱɚɟɦɨɝɨ� ɫɜɟɬɚ� ɤɨɧɬɪɨɥɢɪɨɜɚɥɫɹ� ɦɨɛɢɥɶɧɵɦ�
ɫɩɟɤɬɪɨɦɟɬɪɨɦ�0.�����

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɪɚɡɥɢɱɢɹ�ɜ�ɩɚɪɚɦɟɬɪɚɯ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɨɫɜɟɳɟɧɢɹ�
ɞɥɹ� ɪɚɡɧɵɯ� ɬɢɩɨɜ� ɬɤɚɧɟɣ� ɢ� ɨɪɝɚɧɨɜ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɨɰɟɧɤɢ�
ɨɩɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɬɤɚɧɟɣ�ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ�
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɬɤɚɧɟɣ� ɜɥɢɹɸɬ� ɧɚ� ɜɢɡɭɚɥɢɡɚɰɢɸ�
ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɫɬɪɭɤɬɭɪ�� ɢ� ɞɥɹ� ɩɪɚɜɢɥɶɧɨɣ� ɢɧɬɟɪɩɪɟɬɚɰɢɢ�
ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɣ�ɫɢɬɭɚɰɢɢ�ɢɯ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�
ɩɪɨɞɨɥɠɚɟɬɫɹ�ɫɛɨɪ�ɞɚɧɧɵɯ�ɨ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɚɯ��ɜ�ɬɨɦ�ɱɢɫɥɟ�LQ�YLYR�ɢ�LQ�
YLWUR��ɫ�ɰɟɥɶɸ�ɪɚɡɪɚɛɨɬɤɢ�ɨɩɬɢɦɚɥɶɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɨɫɜɟɳɟɧɢɹ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɩɨɥɹ� ɢ� ɚɥɝɨɪɢɬɦɨɜ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɫɢɫɬɟɦɚɯ�ɨɪɝɚɧɨɜ�

Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɧɚɭɤɢ�
Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� �ɝɪɚɧɬ� ��������������� ɨɬ� ������������ ɭɧɢɤɚɥɶɧɵɣ�
ɢɞɟɧɬɢɮɢɤɚɬɨɪ��5)0(),�����;������

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ�ɫɩɢɫɨɤ

�� $ODGRY $�9��� %LU\XFKLQVN\ 6�%��� 9DO\XNKRY 9�3�� HW DO�� '\QDPLFDOO\�
FRQWUROOHG� OLJKWLQJ� V\VWHP� ZLWK� /('V� ZLWK� D� ZLGH� UDQJH� RI� FRORU� WHPSHUDWXUHV�
�����������.��DQG�KLJK�FRORU�TXDOLW\��5$!��������/LJKW�HQJLQHHULQJ�� ������� ʋ���
± ɋ�������

��� 0DPRVKLQ� $�� HW� DO�� 3RVVLELOLWLHV� RI� XVLQJ� G\QDPLFDOO\� FRQWUROOHG�
VHPLFRQGXFWRU� OLJKW�VRXUFHV�GXULQJ�VXUJLFDO�RSHUDWLRQV����3URFHHGLQJV�RI�WKH������
,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (OHFWULFDO� (QJLQHHULQJ� DQG� 3KRWRQLFV��
(([3RO\WHFK������������

�� 0XUDL� .�� ,PSURYLQJ� FRORU� DSSHDUDQFH� RI� RUJDQ� LQ� VXUJHU\� E\� RSWLPDOO\�
GHVLJQHG�/('�LOOXPLQDQW��������
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�� )DQQLQJ� -�� ,OOXPLQDWLRQ� LQ� WKH�2SHUDWLQJ� 5RRP� �� )DQQLQJ� -�� ��� %LRPHGLFDO�
,QVWUXPHQWDWLRQ�	�7HFKQRORJ\�± ������± Ɍ�����± ʋ���± ɋ����±����

ɋɟɪɺɝɢɧɚ ȿ�ɋ�
ɒɟɩɟɥɟɜɚ Ⱥ�ɂ�
ɉɨɬɚɩɨɜɚ ȿ�ȼ�
ɒɭɩɥɟɰɨɜ ȼ�ȼ�
Ɇɭɪɚɞɹɧ ȼ�Ɏ�
Ⱦɭɧɚɟɜ Ⱥ�ȼ�
Ⱥɥɚɞɨɜ Ⱥ�ȼ�
ɑɟɪɧɹɤɨɜ Ⱥ�ȿ�
Ɇɚɦɨɲɢɧ Ⱥ�ȼ�
6HU\RJLQD (�6�
6KHSHOHYD�$�,�
3RWDSRYD�(�9�
6KXSOHWVRY�9�9�
0XUDG\DQ�9�)�
'XQDHY�$�9�
$ODGRY�$�9�
&KHUQ\DNRY�$�(�
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