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���

�� $QJVHU\G�� -��� /LX�� )���	�$QGUpQ�� +�� 2�� ��������1DQRVWUXFWXUH� RI� D� FXELF�%1� FXWWLQJ� WRRO�
PDWHULDO��,QWHUQDWLRQDO�-RXUQDO�RI�5HIUDFWRU\�0HWDOV�DQG�+DUG�0DWHULDOV��9RO�������� ���±�����

�� $QJVHU\G� -�� (OIZLQJ� 0�� 2OVVRQ� (�� 	�$QGUpQ� +� 2� ��������'HWDLOHG PLFURVWUXFWXUH RI
D F%1 EDVHG FXWWLQJ WRRO�PDWHULDO� ,QWHUQDWLRQDO�-RXUQDO�RI�5HIUDFWRU\�0HWDOV�DQG�+DUG�
0DWHULDOV��9RO������� ���±����

�� .OLPF]\N�� 3��� %HQNR�� (��� /DZQLF]DN�-DEORQVND�� HW�� DO� �������� &XELF� ERURQ� QLWULGH� ±
7L�7L1�FRPSRVLWHV��+DUGQHVV�DQG�SKDVH�HTXLOLEULXP�DV�IXQFWLRQ�RI� WHPSHUDWXUH�� -RXUQDO�
RI�$OOR\V�DQG�&RPSRXQGV��9RO��������±�� ���±�����

�� .OLPF]\N��3���HW��DO� ��������0HFKDQLFDO�SURSHUWLHV�DQG�FXWWLQJ�SHUIRUPDQFH�RI�F%1�7L1�
FRPSRVLWHV�VLQWHUHG�XVLQJ�+3+7�WHFKQLTXH��-RLQW���WK�$,5$37�± ��WK�(+35*��-XQH����
± -XO\����.DUOVUXKH�*HUPDQ\�

�� *RUF]\ĔVND�=DZLĞODQ��:��� %HQNR�� (���	�.OLPF]\N�� 3�� �������� &%1� FRPSRVLWHV�ZLWK� D�
QDQRVL]HG�ELQGLQJ�SKDVH��6ROLG�6WDWH�3KHQRPHQD��9RO������ ���±����

�� %HQNR��(���%DUU��7�� /���+DUGFDVWOH�� 6�� HW� DO���������;36� VWXG\� RI� WKH� F%1�7L&� V\VWHP��
&HUDPLFV�,QWHUQDWLRQDO��9RO�������� ���±�����

��� %HQNR��(���6WDQLVODZ��-��6���.UyOLFND��%���HW�DO� ��������&%1±7L1��F%1±7L&�FRPSRVLWHV��
&KHPLFDO�HTXLOLEULD��PLFURVWUXFWXUH�DQG�KDUGQHVV�PHFKDQLFDO�LQYHVWLJDWLRQV��'LDPRQG�DQG�
5HODWHG�0DWHULDOV�9RO�������� ����±�����

��� 5RQJ��;��=��=���7VXUXPL��7���)XNXQDJD��2���	�<DQR��7����������+LJK�SUHVVXUH�VLQWHULQJ�RI�
F%1�7L1�$O�FRPSRVLWH�IRU�FXWWLQJ�WRRO�DSSOLFDWLRQ��'LDPRQG�DQG�5HODWHG�0DWHULDOV��9RO��
����������±����

ɍȾɄ�������±����������

ȼ��Ⱥ��Ɇɟɱɧɢɤ� ɇ��Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ��ɋ��ɇ��Ⱦɭɛ� ɞɨɤɬɨɪɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɧɚɭɤ��
ȼ��ɇ��Ʉɨɥɨɞɧɢɰɤɢɣ��ɤɚɧɞ��ɮɢɡ��ɦɚɬ��ɧɚɭɤ���ɇ��Ɉ��Ʉɭɡɢɧ��ɞ�ɪ�ɬɟɯɧ��ɧɚɭɤ�

�ɂɧɫɬɢɬɭɬ�ɫɜɟɪɯɬɜɟɪɞɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɢɦ��ȼ��ɇ��Ȼɚɤɭɥɹ�ɇȺɇ�ɍɤɪɚɢɧɵ��ɭɥ��Ⱥɜɬɨɡɚɜɨɞɫɤɚɹ����
������ɝ��Ʉɢɟɜ��H�PDLO� ERQG#LVP�NLHY�XD

�Ʌɶɜɨɜɫɤɚɹ�ɮɢɥɢɹ�Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɝɨ�ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ�ɢɦ��ɚɤ��Ʌɚɡɚɪɹɧɚ��ɭɥ��ɂɜɚɧɵ�Ȼɥɚɠɤɟɜɢɱ����Ⱥ��������ɝ��Ʌɶɜɨɜ��

H�PDLO��QBNX]LQ#PDLO�UX

ɈɋɈȻȿɇɇɈɋɌɂ�ȼɅɂəɇɂə�ȾɈȻȺȼɄɂ�91 ɇȺ�ɋɌɊɍɄɌɍɊɍ�ɂ�ɋȼɈɃɋɌȼȺ�
ɄɈɆɉɈɁɂɌȺ�)H &X 1L 6Q��ɉɈɅɍɑȿɇɇɈȽɈ�ȽɈɊəɑɂɆ�ɉɊȿɋɋɈȼȺɇɂȿɆ

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɨɛɴɟɦɧɵɯ� ɧɚɧɨɤɨɦɩɨɡɢɬɨɜ� �����)H±�����&X±����1L±����6Q��91 ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɦɟɬɨɞ� ɩɪɟɫɫɨɜɚɧɢɹ� ɩɪɢ� ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ� F ɩɨɫɥɟɞɭɸɳɢɦ� ɝɨɪɹɱɟɦ� ɩɪɟɫɫɨɜɚɧɢɟɦ� ɜ� ɜɚɤɭɭɦɟ��
ɂɫɫɥɟɞɨɜɚɧɚ ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ� ɫɩɟɱɟɧɧɵɯ� ɤɨɦɩɨɡɢɬɨɜ� ɦɟɬɨɞɚɦɢ� ɪɟɧɬɝɟɧɨɜɫɤɨɣ� ɞɢɮɪɚɤɰɢɨɧɧɨɣ� ɢ�
ɩɪɨɫɜɟɱɢɜɚɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɜ� ɤɨɦɩɨɡɢɬɟ� ������ )H±�����&X±����1L±
����6Q��91� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɫɬɜɨɪɟɧɢɟ� ɧɢɬɪɢɞɚ� ɜɚɧɚɞɢɹ� ɜ� J�ɠɟɥɟɡɟ� ɢ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɟɪɟɫɵɳɟɧɧɨɝɨ�
ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ ɚɡɨɬɚ�ɢ� ɜɚɧɚɞɢɹ ɜ�D�ɠɟɥɟɡɟ�� ɩɟɪɜɢɱɧɵɯ�ɢ� ɜɬɨɪɢɱɧɵɯ�ɞɢɫɩɟɪɫɧɵɯ�ɮɚɡ� ɧɢɬɪɢɞɚ�
ɜɚɧɚɞɢɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɢɡɨɲɥɨ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɢɡɦɟɥɶɱɟɧɢɟ� ɮɟɪɪɢɬɧɵɯ� ɡɟɪɟɧ� �ɨɬ� ����� ɦɤɦ� ɞɨ�
�������ɧɦ��ɢ�ɭɥɭɱɲɟɧɢɟ�ɦɟɯɚɧɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ��ɇɚɧɨɤɨɦɩɨɡɢɬɵ�ɫɱɢɬɚɸɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�
ɦɚɬɟɪɢɚɥɚɦɢ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɧɨɜɨɝɨ�ɩɨɤɨɥɟɧɢɹ�ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�ɤɨɦɩɨɡɢɬɨɜ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ� ɠɟɥɟɡɨ�� ɦɟɞɶ�� ɧɢɤɟɥɶ�� ɨɥɨɜɨ�� ɧɢɬɪɢɞ� ɜɚɧɚɞɢɹ�� ɦɚɬɪɢɰɚ�� ɝɨɪɹɱɟɟ�
ɩɪɟɫɫɨɜɚɧɢɟ��ɬɟɦɩɟɪɚɬɭɪɚ��ɫɬɪɭɤɬɭɪɚ��ɬɜɟɪɞɵɣ�ɪɚɫɬɜɨɪ�

ȼɜɟɞɟɧɢɟ
Ɋɚɡɪɚɛɨɬɤɚ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ� ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ� �ɄȺɆ�� ɫ�

ɧɚɧɨɤɨɦɩɨɡɢɬɧɵɦɢ� ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ� ɦɚɬɪɢɰɚɦɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɩɪɢɨɪɢɬɟɬɧɵɯ� ɡɚɞɚɱ�
ɫɨɜɪɟɦɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ��

ɗɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɬɟɦ��ɱɬɨ�ɫɜɨɣɫɬɜɚ�ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɚɸɬɫɹ�ɨɬ�ɫɜɨɣɫɬɜ�
ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɯ� ɚɧɚɥɨɝɨɜ >��� �@�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɦɚɬɪɢɰɵ� ɜ� ɨɬɥɢɱɢɟ� ɨɬ�
ɩɨɥɢɦɟɪɧɵɯ� ɢ� ɤɟɪɚɦɢɱɟɫɤɢɯ� ɨɛɥɚɞɚɸɬ� ɧɚɢɥɭɱɲɢɦ� ɫɨɨɬɧɨɲɟɧɢɟɦ� ɦɟɠɞɭ� ɩɪɨɱɧɨɫɬɶɸ� ɢ�
ɩɥɚɫɬɢɱɧɨɫɬɶɸ�� ɉɨɷɬɨɦɭ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɩɪɨɱɧɨɫɬɢ� ɢ� ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ� ɜɚɠɧɨ� ɞɨɛɢɬɶɫɹ�
ɦɚɤɫɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɨɝɨ� ɭɦɟɧɶɲɟɧɢɹ� ɪɚɡɦɟɪɚ� ɡɟɪɟɧ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɦɚɬɪɢɰɵ� ɜ� ɩɪɨɰɟɫɫɟ�
ɢɡɝɨɬɨɜɥɟɧɢɹ�ɄȺɆ�� Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɸɬ�ɄȺɆ�ɧɚ� ɨɫɧɨɜɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɦɚɬɪɢɰ�
ɫɢɫɬɟɦɵ� )H±&X±1L±6Q�� ɬɚɤ� ɤɚɤ� ɨɧɢ� ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ�
ɢɧɫɬɪɭɦɟɧɬɨɜ�ɞɥɹ�ɤɚɦɧɟɨɛɪɚɛɚɬɵɜɚɸɳɟɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�>����@�

ɂɡɭɱɟɧɢɸ� ɫɜɨɣɫɬɜ� ɄȺɆ� ɫ� ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɣ� ɦɚɬɪɢɰɟɣ� )H±&X±1L±6Q�� ɩɨɥɭɱɟɧɧɵɯ
ɦɟɬɨɞɚɦɢ� ɩɨɪɨɲɤɨɜɨɣ� ɦɟɬɚɥɥɭɪɝɢɢ�� ɩɨɫɜɹɳɟɧɨ� ɦɧɨɝɨ� ɪɚɛɨɬ�� ɇɚɩɪɢɦɟɪ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɝɨ� ɢɡɦɟɧɟɧɢɹ� ɫɬɪɭɤɬɭɪɵ�� ɮɚɡɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ�
ɫɩɟɤɚɧɢɹ� ɭɞɚɟɬɫɹ� ɜɥɢɹɬɶ� ɧɚ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɄȺɆ� >��� �@�� ɂɡɜɟɫɬɧɨ�
ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɞɢɛɨɪɢɞɚ�ɯɪɨɦɚ��&U%���>�@��ɤɚɪɛɢɞɚ�ɜɨɥɶɮɪɚɦɚ��:&��>�@�ɢ�ɧɟɤɨɬɨɪɵɯ�
ɧɚɧɨɞɢɫɩɟɫɬɧɵɯ� ɞɨɛɚɜɨɤ� >�@� ɧɚ� ɫɬɪɭɤɬɭɪɭ� ɢ� ɫɜɨɣɫɬɜɚ� ɄȺɆ�� ɉɟɪɫɩɟɤɬɢɜɧɨɣ� ɞɨɛɚɜɤɨɣ� ɞɥɹ�
ɢɡɦɟɥɶɱɟɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɭɥɭɱɲɟɧɢɹ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�
ɤɨɦɩɨɡɢɬɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɢɬɪɢɞ�ɜɚɧɚɞɢɹ��91���ɗɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɫɥɟɞɭɸɳɢɦ�

� ɧɢɬɪɢɞ� ɜɚɧɚɞɢɹ� ɢɦɟɟɬ� ɛɨɥɟɟ� ɧɢɡɤɢɣ� ɩɚɪɚɦɟɬɪ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɢ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɪɭɝɢɦɢ� ɬɭɝɨɩɥɚɜɤɢɦɢ� ɫɨɟɞɢɧɟɧɢɹɦɢ�� ɱɬɨ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɦɢɧɢɦɚɥɶɧɭɸ�
ɞɢɥɚɬɚɰɢɸ� ɧɚ� ɦɟɠɮɚɡɧɨɣ� ɝɪɚɧɢɰɟ� ɧɢɬɪɢɞ�ɦɚɬɪɢɰɚ� ɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɟɚɥɢɡɚɰɢɢ� ɛɨɥɶɲɟɝɨ�
ɷɮɮɟɤɬɚ�ɭɩɪɨɱɧɟɧɢɹ�>�����@�

� ɯɚɪɚɤɬɟɪɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɧɢɬɪɢɞɚ� ɜɚɧɚɞɢɹ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɨɧ� ɧɚɱɢɧɚɟɬ�
ɪɚɫɬɜɨɪɹɬɶɫɹ�ɜ�ɚɭɫɬɟɧɢɬɟ��J�)H��ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ����±����qɋ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɜɟɫɶ�ɩɟɪɟɯɨɞɢɬ�ɜ�
D�ɬɜɟɪɞɵɣ�ɪɚɫɬɜɨɪ��ɱɬɨ ɩɪɢ�ɨɯɥɚɠɞɟɧɢɢ�ɩɪɢɜɨɞɢɬ�ɤ�ɢɡɦɟɥɶɱɟɧɢɸ�ɡɟɪɧɚ�ɚɭɫɬɟɧɢɬɚ�>��@�

� ɢɡɜɟɫɬɧɨ�>��@��ɱɬɨ�ɧɢɬɪɢɞɵ�ɩɟɪɟɯɨɞɧɵɯ�ɦɟɬɚɥɥɨɜ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɫɧɢɠɟɧɢɹ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɢɡɧɨɫɚ�ɪɟɠɭɳɟɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�

� ɜ� >��@� ɢɦɟɸɬɫɹ� ɷɩɢɡɨɞɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜ�
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɢɫɬɟɦɟ�ɩɪɢ�ɝɨɪɹɱɟɦ�ɩɪɟɫɫɨɜɚɧɢɢ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�����ɢ������qɋ�ɬɜɟɪɞɵɯ�
ɪɚɫɬɜɨɪɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɈɐɄ�ɢ�ȽɐɄ�ɦɨɞɢɮɢɤɚɰɢɣ��ɱɬɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɨɜɵɲɟɧɢɟ�ɦɟɯɚɧɢɱɟɫɤɢɯ�
ɫɜɨɣɫɬɜ�ɤɨɦɩɨɡɢɬɚ�

Ɉɞɧɚɤɨ��ɤɚɤ�ɩɨɤɚɡɵɜɚɟɬ�ɚɧɚɥɢɡ�ɥɢɬɟɪɚɬɭɪɧɵɯ�ɞɚɧɧɵɯ��ɢɡɭɱɟɧɢɟ�ɜɥɢɹɧɢɹ�ɞɨɛɚɜɤɢ�91
ɧɚ� ɫɬɪɭɤɬɭɪɭ� ɢ� ɫɜɨɣɫɬɜɚ� ɨɛɪɚɡɰɨɜ� )H±&X±1L±6Q�� ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɚɦɢ� ɩɨɪɨɲɤɨɜɨɣ�
ɦɟɬɚɥɥɭɪɝɢɢ� ɩɪɢɦɟɧɢɬɟɥɶɧɨ�ɤ�ɄȺɆ�ɧɟ�ɩɪɨɜɨɞɢɥɨɫɶ�

ɐɟɥɶ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ�� ɢɫɫɥɟɞɨɜɚɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ�ɜ�ɩɪɨɰɟɫɫɟ�
ɝɨɪɹɱɟɝɨ�ɩɪɟɫɫɨɜɚɧɢɹ�ɨɛɪɚɡɰɨɜ�)H±&X±1L±6Q ɢ�)H±&X±1L±6Q±91 ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ������qɋ�ɢ�
ɞɚɜɥɟɧɢɢ� ��� Ɇɉɚ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɫɜɹɡɶ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɫ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɤɨɧɟɱɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɞɥɹ� ɞɚɥɶɧɟɣɲɟɝɨ� ɫɨɡɞɚɧɢɹ�
ɄȺɆ�ɩɨɜɵɲɟɧɧɨɣ�ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ��



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

���

Ɉɛɴɟɤɬɵ�ɢ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ
Ɉɛɴɟɤɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɨɪɨɲɤɨɜɵɟ� ɫɦɟɫɢ� ɫɨɫɬɚɜɚ� ��)H±��±&X±�1L±�6Q ɢ�

�����)H±�����&X±����1L±����6Q±�91 �ɡɞɟɫɶ� ɢ� ɞɚɥɟɟ� ɫɨɫɬɚɜ� ɫɦɟɫɟɣ� ɢ� ɩɨɥɭɱɟɧɧɵɯ� ɧɚ� ɢɯ�
ɨɫɧɨɜɟ�ɨɛɪɚɡɰɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ��� �ɩɨ�ɦɚɫɫɟ����ɢɡ�ɤɨɬɨɪɵɯ�ɜ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɪɟɫɫ±ɮɨɪɦɚɯ�
ɩɨɥɭɱɚɥɢ� ɛɪɢɤɟɬɵ� ɩɪɢ� ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ���� Ɇɉɚ� ɢ� ɨɛɪɚɡɰɵ�
ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɦɚɬɪɢɰ�ɞɢɚɦɟɬɪɨɦ����ɦɦ�ɢ� ɬɨɥɳɢɧɨɣ ��ɦɦ�� ɚ� ɬɚɤɠɟ� ɬɨɧɤɢɟ�ɮɨɥɶɝɢ� ɢɡ ɧɢɯ�
ɬɨɥɳɢɧɨɣ�a����ɧɦ��

Ⱦɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ� ɨɛɪɚɡɰɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɨɪɨɲɤɢ�ɠɟɥɟɡɚ�ɉɀ�Ɇ�� �ȽɈɋɌ�����������
ɦɟɞɢ�ɉɆɋ��� �ȽɈɋɌ����������� ɧɢɤɟɥɹ�ɉɇȿ� �ȽɈɋɌ����������� ɨɥɨɜɚ�ɉɈ��� �ȽɈɋɌ���������� ɫ�
ɪɚɡɦɟɪɨɦ�ɡɟɪɟɧ�ɨɬ���ɞɨ����ɦɤɦ�ɢ�ɧɢɬɪɢɞɚ�ɜɚɧɚɞɢɹ��&$6 51 ������������ɜ�ɫɨɫɬɨɹɧɢɢ�ɩɨɫɬɚɜɤɢ�
�21<;0(7�� 3RODQG�� ɫ� ɪɚɡɦɟɪɚɦɢ� ɡɟɪɟɧ� ɨɬ� ���� ɞɨ� ���� ɦɤɦ�� Ɉɛɪɚɡɰɵ� ɫɩɟɤɚɥɢ� ɝɨɪɹɱɢɦ�
ɩɪɟɫɫɨɜɚɧɢɟɦ� ɜ� ɜɚɤɭɭɦɟ� ɜ� ɝɪɚɮɢɬɨɜɵɯ� ɮɨɪɦɚɯ� ɩɪɢ� ɨɤɨɧɱɚɬɟɥɶɧɵɯ� ɞɚɜɥɟɧɢɢ� ��� Ɇɉɚ� ɢ�
ɬɟɦɩɟɪɚɬɭɪɟ������qɋ�ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ��Ƚɨɪɹɱɟɦɭ�ɩɪɟɫɫɨɜɚɧɢɸ�ɨɛɪɚɡɰɵ�ɩɨɞɜɟɪɝɚɥɢ�ɩɪɹɦɵɦ�
ɩɪɨɩɭɫɤɚɧɢɟɦ� ɩɟɪɟɦɟɧɧɨɝɨ� ɬɨɤɚ� ɱɟɪɟɡ� ɝɪɚɮɢɬɨɜɵɟ� ɩɪɟɫɫ�ɮɨɪɦɵ� ɇɚɝɪɟɜɚɧɢɟ� ɞɨ�
ɬɟɦɩɟɪɚɬɭɪɵ�ɢɡɨɫɬɚɬɢɱɟɫɤɨɣ�ɜɵɞɟɪɠɤɢ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɫ�ɩɨɫɬɨɹɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ�����qɋ�ɦɢɧ�

Ɇɨɪɮɨɥɨɝɢɸ�ɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɤɪɢɫɬɚɥɥɢɬɨɜ�ɩɨ�ɪɚɡɦɟɪɚɦ�ɜ�ɱɚɫɬɢɰɚɯ�ɩɨɪɨɲɤɚ�ɧɢɬɪɢɞɚ�
ɜɚɧɚɞɢɹ�ɢ�ɢɫɯɨɞɧɵɯ�ɫɦɟɫɹɯ�ɢɡɭɱɚɥɢ ɩɨ�ɫɧɢɦɤɚɯ�ɱɚɫɬɢɰ�ɫ�ɩɨɦɨɳɶɸ�ɪɚɫɬɪɨɜɨɝɨ�ɟɥɟɤɬɪɨɧɧɨɝɨ�
ɦɢɤɪɨɫɤɨɩɚ� Ɋɗ0����ɂ� �ɋɭɦɵ�� ɍɤɪɚɢɧɚ�� ɫ� ɩɨɬɟɧɰɢɚɥɨɦ� ɭɫɤɨɪɟɧɢɹ� ��� ɤȼ�� Ⱦɥɹ� ɚɧɚɥɢɡɚ�
ɩɨɥɭɱɚɥɢ�ɫ�ɤɚɠɞɨɝɨ�ɨɛɪɚɡɰɚ�ɧɟ�ɦɟɧɟɟ�ɞɜɚɞɰɚɬɢ�ɢɡɨɛɪɚɠɟɧɢɣ��Ɋɚɫɱɟɬɵ�ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ�
ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɨ� ɦɟɬɨɞɢɤɟ� =$)� ɤɨɪɪɟɤɰɢɢ� ɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɚɤɟɬɚ� PDJHODQHV� �����
ɉɨɝɪɟɲɧɨɫɬɢ� ɨɩɪɟɞɟɥɟɧɢɹ�� ɞɥɹ� ɬɹɠɟɥɵɯ� ɷɥɟɦɟɧɬɨɜ� a� ���� �� ɦɚɫ�� ɢ� ɥɟɝɤɢɯ� a� � �� ɦɚɫ��
ɗɥɟɤɬɪɨɧɧɨ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɬɨɧɤɢɯ� ɮɨɥɶɝ� ɨɬ� ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɢ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɞɢɮɪɚɤɰɢɨɧɧɵɟ� ɤɚɪɬɢɧɵ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɦ� ɷɥɟɤɬɪɨɧɧɨɦ�
ɦɢɤɪɨɫɤɨɩɟ� 7ɗ0����� �ɋɭɦɵ�� ɍɤɪɚɢɧɚ�� ɫ� ɩɨɬɟɧɰɢɚɥɨɦ� ɭɫɤɨɪɟɧɢɹ� ���� ɤȼ� ɩɪɢ� ɪɚɡɪɟɲɟɧɢɢ�
�����ɧɦ��Ɉɰɟɧɤɭ�ɦɟɠɩɥɨɫɤɨɫɬɧɵɯ�ɪɚɫɫɬɨɹɧɢɣ�ɩɨ�ɦɢɤɪɨɷɥɟɤɬɪɨɧɨɝɪɚɦɦɚɦ��ɆɗȽ��ɩɪɨɜɨɞɢɥɢ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɧɭɬɪɟɧɧɟɝɨ� ɷɬɚɥɨɧɚ�0J2�� Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɮɚɡɨɜɵɣ� ɫɨɫɬɚɜ� ɤɨɦɩɨɡɢɬɚ�
ɪɚɫɫɱɢɬɵɜɚɥɢ�ɦɟɬɨɞɨɦ�ɩɥɨɬɧɨɩɪɨɮɢɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɚɤɟɬɚ�0$8'��Ɍɨɧɤɢɟ�
ɮɨɥɶɝɢ� ɨɬ� ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ� ɩɨɥɭɱɢɥɢ� ɦɟɬɨɞɨɦ�
ɷɥɟɤɬɪɨɩɨɥɢɪɨɜɤɢ�ɜ�ɪɚɫɬɜɨɪɟ�+&O2�����+12��+�2��

Ɋɟɧɬɝɟɧɨɝɪɚɦɦɵ� ɨɬ� ɨɛɪɚɡɰɨɜ� ɩɨɥɭɱɚɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɞɢɮɪɚɤɬɨɦɟɬɪɚ� ȾɊɈɇ� ����ɋ� ɜ�
ɢɡɥɭɱɟɧɢɢ� ɦɟɞɧɨɝɨ� ɚɧɨɞɚ� ɜ� ɝɟɨɦɟɬɪɢɢ� Ȼɪɷɝɝɚ�Ȼɪɟɬɚɧɨ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɭɝɥɨɜ� ��q d �T d ��q��
Ɋɟɧɬɝɟɧɨɮɚɡɧɵɣ� ɚɧɚɥɢɡ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɨ� ɫɬɚɧɞɚɪɬɧɨɣ� ɦɟɬɨɞɢɤɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɚɤɟɬɚ� ;�SRZGHU >��@�� Ⱦɢɮɪɚɤɰɢɨɧɧɵɣ� ɫɩɟɤɬɪ� ɨɛɪɚɡɰɨɜ� ɜ� ɜɢɞɟ� ɧɚɛɨɪɚ�
ɭɬɨɱɧɟɧɧɵɯ� ɡɧɚɱɟɧɢɣ� ɦɟɠɩɥɨɫɤɨɫɬɧɨɝɨ� ɪɚɫɫɬɨɹɧɢɹ� GL ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɢ� ɮɚɡɵ� ɢ�
ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɪɟɮɥɟɤɫɨɜ� ɷɬɨɣ� ɮɚɡɵ� ,L ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɥɢ�� ɫɪɚɜɧɢɜɚɹ� ɫ�
ɷɬɚɥɨɧɧɵɦ�ɫ�ɩɨɦɨɳɶɸ�ɤɚɪɬɨɬɟɤɢ�$670�,&3'6 >��@��

Ɇɟɯɚɧɢɱɟɫɤɢɟ�ɢɫɩɵɬɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɧɚɧɨɬɜɟɪɞɨɦɟɪɟ�1DQR ,QGHQWHU ,, ɮɢɪɦɵ�©076
6\VWHPV &RUSRUDWLRQª� �86$��ɢɧɞɟɧɬɨɪɨɦ�Ȼɟɪɤɨɜɢɱɚ�ɩɪɢ�ɧɚɝɪɭɡɤɟ���ɦɇ� ��a ����Ƚ���ɋɤɨɪɨɫɬɶ�
ɪɨɫɬɚ�ɧɚɝɪɭɡɤɢ�ɛɵɥɚ�ɩɨɫɬɨɹɧɧɨɣ�ɢ�ɪɚɜɧɨɣ�����ɦɇ�ɫ��Ɍɜɟɪɞɨɫɬɶ�ɢ�ɦɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ�ɧɚɯɨɞɢɥɢ�
ɩɪɢ�ɚɧɚɥɢɡɚ�ɤɪɢɜɨɣ�ɪɨɡɝɪɭɡɤɢ�ɢɧɞɟɧɬɨɪɚ�ɩɨ�ɦɟɬɨɞɭ�Ɉɥɢɜɟɪɚ�ɢ�Ɏɚɪɚ�>��@�

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɢɯ�ɨɛɫɭɠɞɟɧɢɟ
Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɪɮɨɥɨɝɢɢ� ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɩɨɪɨɲɤɚ� ɧɢɬɪɢɞɚ�

ɜɚɧɚɞɢɹ� ɦɟɬɨɞɨɦ� ɫɤɚɧɢɪɭɸɳɟɣ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� �ɋɗɆ�� ɢ� ɝɢɫɬɨɝɪɚɦɦɚ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɡɟɪɟɧ�ɩɨ�ɪɚɡɦɟɪɚɦ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ�����



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɚ ɛ
Ɋɢɫ�� ��� Ɇɨɪɮɨɥɨɝɢɹ� ɢɫɯɨɞɧɨɝɨ� ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ� ɩɨɪɨɲɤɚ� 91� �ɚ�� ɢ� ɝɢɫɬɨɝɪɚɦɦɚ� �ɛ��
ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɡɟɪɟɧ�ɩɨ�ɪɚɡɦɟɪɚɦ

ȼɢɞɧɨ��ɪɢɫ�����ɚ���ɱɬɨ�ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɚɝɥɨɦɟɪɚɬɵ�ɩɟɪɜɢɱɧɵɯ�ɱɚɫɬɢɰ�ɞɜɭɯ�ɩɨɪɹɞɤɨɜ��
Ⱥɝɥɨɦɟɪɚɬɵ� ɩɟɪɜɨɝɨ� ɩɨɪɹɞɤɚ� � ɫɮɟɪɢɱɟɫɤɨɣ� ɮɨɪɦɵ�� ɪɚɡɦɟɪɨɦ� ɦɟɧɟɟ� ���� ɦɤɦ�� Ɉɧɢ�
ɮɨɪɦɢɪɭɸɬ� ɚɝɥɨɦɟɪɚɬɵ� ɜɬɨɪɨɝɨ� ɩɨɪɹɞɤɚ� ɧɟɩɪɚɜɢɥɶɧɨɣ� ɦɧɨɝɨɭɝɨɥɶɧɨɣ�� ɫɨ� ɫɤɨɲɟɧɧɵɦɢ�
ɭɝɥɚɦɢ�� ɢ� ɨɤɪɭɝɥɨɣ� ɮɨɪɦ�� Ɉɫɧɨɜɧɨɣ� ɪɚɡɦɟɪ� ɚɝɥɨɦɟɪɚɬɨɜ� ɜɬɨɪɨɝɨ� ɩɨɪɹɞɤɚ� � ���� ɦɤɦ�� ɚ�
ɟɞɟɧɢɱɧɵɟ� ɞɨɫɬɢɝɚɸɬ� � ɦɤɦ� ɋɤɨɪɟɟ� ɜɫɟɝɨ�� ɚɝɥɨɦɟɪɚɬɵ� ɨɛɪɚɡɭɸɬɫɹ� ɡɚ� ɫɱɟɬ� ɫɢɥ�
ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�� Ɋɚɡɦɟɪ� ɤɪɢɫɬɚɥɥɢɬɨɜ� ɜ� ɩɨɪɨɲɤɟ� ɧɢɬɪɢɞɚ� ɜɚɧɚɞɢɹ�
ɤɨɥɟɛɥɟɬɫɹ� ɜ� ɲɢɪɨɤɨɦ� ɢɧɬɟɪɜɚɥɟ� ɨɬ� ���� ɞɨ� ���� ɦɤɦ� �ɪɢɫ�� ��� ɛ��� Ɋɚɡɦɟɪ� ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɵɯ�
�ɛɨɥɶɲɟ�����ɦɤɦ��ɞɨɫɬɢɝɚɟɬ�����ɦɤɦ��ɯɨɬɹ�ɜɤɥɚɞ�ɢɯ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɜɟɥɢɤ�ɢ�ɧɟ�ɩɪɟɜɵɲɚɟɬ�����

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨ� ɞɚɧɧɵɦ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɱɚɫɬɢɰɵ� ɜ� ɢɫɫɥɟɞɭɟɦɨɦ�
ɩɨɪɨɲɤɟ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɧɚɧɨɪɚɡɦɟɪɚɦɢ� ɢ� ɦɟɠɱɚɫɬɢɱɧɨɣ� ɚɞɝɟɡɢɟɣ� ɧɚɧɨɤɪɢɫɬɚɥɥɢɬɨɜ�� ȼ�
ɩɪɟɩɚɪɚɬɟ� ɟɳɟ� ɫɨɞɟɪɠɚɬɶɫɹ� ɛɨɥɟɟ� ɦɟɥɤɢɟ� ɱɚɫɬɢɰɵ� �ɦɟɧɟɟ� ɪɚɡɪɟɲɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ�
ɩɪɢɛɨɪɚ���ɨ�ɢɯ�ɧɚɥɢɱɢɟ�ɦɨɠɧɨ�ɫɭɞɢɬɶ�ɩɨ�ɧɚɥɢɱɢɢ�ɝɚɥɨ�ɧɚ�ɪɟɧɬɝɟɧɨɝɪɚɦɦɟ�

Ʉɨɦɩɨɧɟɧɬɵ� ɜ� ɢɫɯɨɞɧɨɣ� ɫɦɟɫɢ� ��)H±��&X±�1L±�6Q ɞɥɹ� ɫɩɟɤɚɧɢɹ� ɨɛɪɚɡɰɚ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɪɚɜɧɨɦɟɪɧɵɦ� ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�� ɢɯ� ɪɚɡɦɟɪ� ɤɨɥɟɛɥɟɬɫɹ� ɜ�
ɢɧɬɟɪɜɚɥɟ������ɦɤɦ��ɪɢɫ�����ɚ���ɑɚɫɬɢɰɵ�ɩɨɪɨɲɤɚ�ɠɟɥɟɡɚ��ɤɨɬɨɪɵɟ�ɜɢɞɵ�ɤɚɤ�ɛɨɥɟɟ�ɤɪɭɩɧɵɟ�
ɬɟɦɧɨ�ɫɟɪɵɟ� ɮɚɡɵ� ɧɚ� ɮɨɧɟ� ɛɨɥɟɟ� ɫɜɟɬɥɵɯ� ɦɟɥɤɢɯ� ɮɚɡ�� ɫɨ� ɫɪɟɞɧɢɦ� ɪɚɡɦɟɪɨɦ� ������ ɦɤɦ�
ɢɦɟɸɬ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ��

ɇɚɛɥɸɞɚɸɬɫɹ� ɬɚɤɠɟ� ɱɚɫɬɢɰɵ� ɠɟɥɟɡɚ� ɛɨɥɟɟ� ɤɪɭɩɧɵɯ� ɪɚɡɦɟɪɨɜ�� ɤɨɬɨɪɵɟ� ɨɛɪɚɡɭɸɬɫɹ�
ɜɫɥɟɞɫɬɜɢɟ� ɫɥɢɩɚɧɢɹ� ɛɨɥɟɟ� ɦɟɥɤɢɯ� ɱɚɫɬɢɰ� ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɫɢɥ� ɫɰɟɩɥɟɧɢɹ�� ɑɚɫɬɢɰɵ� ɩɨɪɨɲɤɚ�
ɦɟɞɢ� ɫ� ɪɚɡɦɟɪɚɦɢ� ����� ɦɤɦ� ɢɦɟɸɬ� ɦɟɧɟɟ� ɩɥɨɬɧɭɸ� ɢ� ɛɨɥɟɟ� ɬɨɧɤɭɸ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ�
ɞɟɧɞɪɨɢɞɧɭɸ�ɫɬɪɭɤɬɭɪɭ��ɱɬɨ�ɨɛɭɫɥɨɜɥɢɜɚɟɬ�ɭɦɟɧɶɲɟɧɢɟ�ɨɬɧɨɫɢɬɟɥɶɧɨɣ�ɧɚɫɵɩɧɨɣ�ɩɥɨɬɧɨɫɬɢ�
ɢ� ɩɪɟɩɹɬɫɬɜɭɟɬ� ɢɯ� ɩɥɨɬɧɨɣ� ɭɩɚɤɨɜɤɟ� ɜ� ɧɚɫɵɩɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɑɚɫɬɢɰɵ� ɩɨɪɨɲɤɚ� ɧɢɤɟɥɹ�
�ɫɜɟɬɥɵɟ� ɱɚɫɬɢɰɵ� ɫ� ɪɚɡɜɢɬɵɦ� ɪɟɥɶɟɮɨɦ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɫ� ɪɚɡɦɟɪɨɦ� ����� ɦɤɦ� ɢɦɟɸɬ�
ɧɟɫɝɥɚɠɟɧɧɵɟ ɪɟɛɪɚ� ɫ� ɩɥɨɬɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɢɜɚɟɬ�� ɤɚɤ� ɢ� ɜ� ɩɨɪɨɲɤɚɯ� ɠɟɥɟɡɚ��
ɜɵɫɨɤɭɸ� ɩɥɨɬɧɨɫɬɶ� ɭɤɥɚɞɤɢ� ɜ� ɧɚɫɵɩɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� ɑɚɫɬɢɰɵ� ɩɨɪɨɲɤɚ� ɨɥɨɜɚ� ɢɦɟɸɬ�



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

���

ɲɚɪɨɨɛɪɚɡɧɭɸ� ɮɨɪɦɭ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɢɯ� ɩɥɨɬɧɨɣ� ɭɩɚɤɨɜɤɟ� ɜ� ɧɚɫɵɩɧɨɦ� ɫɨɫɬɨɹɧɢɢ��
ɇɚɢɛɨɥɟɟ�ɜɟɪɨɹɬɧɵɦ�ɪɚɡɦɟɪɨɦ�ɡɟɪɟɧ�ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ�ɫɦɟɫɢ�ɹɜɥɹɟɬɫɹ�������ɦɤɦ��ɪɢɫ�����ɛ���

ɚ ɛ
Ɋɢɫ�� ���Ɇɨɪɮɨɥɨɝɢɹ� ɱɚɫɬɢɰ�ɠɟɥɟɡɚ��ɦɟɞɢ�� ɧɢɤɟɥɹ�� ɨɥɨɜɚ� ɢ� ɧɢɬɪɢɞɚ� ɜɚɧɚɞɢɹ�ɜ� ɫɦɟɫɢ� ��)H±
��&X±�1L±�6Q�ɜ�ɢɫɯɨɞɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɚ��ɢ�ɝɢɫɬɨɝɪɚɦɦɚ��ɛ��ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɡɟɪɟɧ�ɩɨ�ɪɚɡɦɟɪɚɦ

Ɏɨɪɦɚ�ɢ�ɪɚɡɦɟɪɵ�ɩɨɪɨɲɤɨɜ�ɠɟɥɟɡɚ��ɦɟɞɢ��ɧɢɤɟɥɹ�ɢ�ɨɥɨɜɚ�ɜ�ɫɦɟɫɢ������)H±�����&X±
����1L±����6Q±�91 ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɨɬɞɟɥɶɧɵɦɢ� ɱɚɫɬɢɰɚɦɢ� ɜ� ɫɦɟɫɢ� ��)H±��±&X±�1L±�6Q

ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɡɦɟɧɢɥɢɫɶ�� ɇɨ�
ɩɪɢ� ɷɬɨɦ ɯɚɪɚɤɬɟɪ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɱɚɫɬɢɰ� ɩɨ� ɪɚɡɦɟɪɚɦ� ɧɟɫɤɨɥɶɤɨ�
ɦɟɧɹɟɬɫɹ�

Ⱦɢɮɪɚɤɬɨɦɟɬɪɢɱɟɫɤɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ�
ɧɢɬɪɢɞ�ɜɚɧɚɞɢɹ��91��ɜ�ɧɚɱɚɥɶɧɨɦ�
ɫɨɫɬɨɹɧɢɢ� ɢɦɟɟɬ� ɬɪɟɯɮɚɡɧɭɸ�
ɫɬɪɭɤɬɭɪɭ��ɪɢɫ������

Ɍɚɤ�� ɧɚ� ɪɟɧɬɝɟɧɨɝɪɚɦɦɟ� ɢɡ�
ɩɨɪɨɲɤɚ� 91 �ɪɢɫ�� ���
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�
ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɟ� ɪɟɮɥɟɤɫɵ� ɨɬ�
ɩɥɨɫɤɨɫɬɟɣ�������������ɞɥɹ�ɮɚɡ�91
�ɤɭɛɢɱɟɫɤɢɣ�� ɫ� ɩɟɪɢɨɞɨɦ�
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɢ� ɚ  �
�������ɧɦ����������������������91���

ɢ� ������� ������� ������� ������� 92�

�ɝɟɤɫɚɝɨɧɚɥɶɧɵɣ�� ɫ� ɩɟɪɢɨɞɨɦ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɪɟɲɟɬɤɢ� ɚ  � ������� ɧɦ�� ɜ  � ������� ɧɦ�� ɫ  �
������� ɧɦ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɯɨɪɨɲɨ� ɫɨɝɥɚɫɭɸɬɫɹ� ɫ� ɥɢɬɟɪɚɬɭɪɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ�
ɤɚɪɬɨɬɟɤɢ�,&3'6�$670 >��@�

Ɇɢɤɪɨɪɟɧɬɝɟɧɨɫɩɟɤɬɪɚɥɶɧɵɦ� ɚɧɚɥɢɡɨɦ� ɜɵɹɜɥɟɧɨ� �ɪɢɫ�� ���� ɱɬɨ� ɫɬɪɭɤɬɭɪɚ� ɨɛɪɚɡɰɚ� ���
ɩɨɥɭɱɟɧɧɨɝɨ� ɤɨɦɩɚɤɬɢɪɨɜɚɧɢɟɦ� ɜ� ɫɬɚɥɶɧɨɣ� ɩɪɟɫɫ�ɮɨɪɦɟ� ɩɪɢ� ɤɨɦɧɚɬɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɟ� ɢ�

Ɋɢɫ�����Ɋɟɧɬɝɟɧɨɝɪɚɦɦɚ�ɢɡ�ɩɨɪɨɲɤɚ�91 ɜ�ɧɚɱɚɥɶɧɨɦ�
ɫɨɫɬɨɹɧɢɢ



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɞɚɜɥɟɧɢɢ� ����Ɇɉɚ� ɫɦɟɫɢ� ��)H����&X��1L��6Q ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɟɟ� ɫɩɟɤɚɧɢɟɦ� ɜ� ɝɪɚɮɢɬɨɜɨɣ�
ɩɪɟɫɫ�ɮɨɪɦɟ� ɜ� ɜɚɤɭɭɦɟ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ� ɢ� ɞɚɜɥɟɧɢɢ� ��� Ɇɉɚ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ��
ɫɨɫɬɨɢɬ�ɢɡ�ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɧɚ�ɨɫɧɨɜɟ�ɠɟɥɟɡɚ��ɬɟɦɧɵɟ�ɮɚɡɵ���ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɧɚ�ɨɫɧɨɜɟ�
ɦɟɞɢ�� ɨɥɨɜɚ� ɢ� ɠɟɥɟɡɚ� �ɮɚɡɵ� ɫɟɪɨɝɨ� ɰɜɟɬɚ��� ɚ� ɬɚɤɠɟ� ɜɟɪɨɹɬɧɨ� ɮɚɡ� ɧɚ� ɨɫɧɨɜɟ� ɦɟɞɢ� ɢ� ɨɥɨɜɚ�
�ɫɜɟɬɥɵɟ�ɮɚɡɵ��

ɚ ɛ
Ɋɢɫ�����Ɇɢɤɪɨɫɬɪɭɤɬɭɪɚ�ɭɱɚɫɬɤɨɜ��ɚ��ɛ��ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɦɚɬɪɢɰɵ�ɞɥɹ�ɨɛɪɚɡɰɚ��

Ɉɛɪɚɡɭɸɳɢɟɫɹ�ɮɚɡɵ� ɢɦɟɸɬ� ɪɚɡɧɨɨɛɪɚɡɧɭɸ� ɤɨɧɮɢɝɭɪɚɰɢɸ�� ɪɚɡɦɟɪ� ɡɟɪɟɧ� ɫɨɫɬɚɜɥɹɟɬ�
a�����ɦɤɦ��ɪɢɫ�����ɚ��ɛ���ɱɬɨ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɪɚɡɦɟɪɭ�ɢɫɯɨɞɧɵɯ�ɩɨɪɨɲɤɨɜ��ȼ�
ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɧɚɛɥɸɞɚɸɬɫɹ�ɜɧɭɬɪɢɡɟɪɟɧɧɵɟ�ɩɨɪɵ�

ɋɬɪɭɤɬɭɪɚ� ɨɛɪɚɡɰɚ� ��� ɩɨɥɭɱɟɧɧɨɝɨ� ɝɨɪɹɱɢɦ� ɩɪɟɫɫɨɜɚɧɢɟɦ� ɫɦɟɫɢ� �����)H������&X±
����1L±����6Q±�91 ɜ� ɜɚɤɭɭɦɟ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ� ɢ� ɞɚɜɥɟɧɢɢ� ���Ɇɉɚ� ɜ� ɬɟɱɟɧɢɟ� ���
ɦɢɧ��ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫ�����

ɚ ɛ
Ɋɢɫ�����ɉɗɆ�ɢɡɨɛɪɚɠɟɧɢɹ�ɫɬɪɭɤɬɭɪɵ� �ɚ��ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɷɥɟɤɬɪɨɧɨɝɪɚɦɦɚ� �ɛ��ɞɥɹ�
ɨɛɪɚɡɰɚ�ɫɨɫɬɚɜɚ������)H±�����&X±����1L±����6Q±�91



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

���

Ɇɨɠɧɨ�ɜɢɞɟɬɶ��ɱɬɨ�ɢɦɟɸɬɫɹ�ɫɭɳɟɫɬɜɟɧɧɵɟ�ɨɬɥɢɱɢɹ�ɨɬ�ɫɬɪɭɤɬɭɪɵ�ɫɩɥɚɜɚ���)H±��±&X±
�1L±�6Q�� ɩɨɥɭɱɟɧɧɨɝɨ� ɩɨ� ɚɧɚɥɨɝɢɱɧɨɦɭ� ɪɟɠɢɦɭ�� ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɜɥɢɹɧɢɟɦ� ɧɢɬɪɢɞɚ�
ɜɚɧɚɞɢɹ��

ȼ� ɫɬɪɭɤɬɭɪɟ� ɫɩɥɚɜɚ� ɮɨɪɦɢɪɭɟɬɫɹ� ɦɟɥɤɨɟ� ɡɟɪɧɨ� ɮɟɪɪɢɬɚ� �D�)H�� ɫɨ� ɡɧɚɱɢɬɟɥɶɧɵɦ�
ɪɚɡɛɪɨɫɨɦ�ɩɨ�ɪɚɡɦɟɪɚɦ��ɨɬ����ɞɨ�����ɧɦ��ɢ�ɢɧɬɟɪɦɟɬɚɥɥɢɞɧɵɟ�ɮɚɡɵ�&X�1L6Q� �d����ɧɦ���ɪɢɫ��
���ɚ���Ɏɨɪɦɚ�ɮɟɪɪɢɬɧɵɯ�ɡɟɪɟɧ�ɜ�ɨɫɧɨɜɧɨɦ�ɫɨɯɪɚɧɹɟɬɫɹ��ɨɞɧɚɤɨ�ɩɪɨɢɫɯɨɞɢɬ�ɩɨɥɢɝɨɧɢɡɚɰɢɹ�ɢ�
ɪɚɡɛɢɟɧɢɟ�ɮɟɪɪɢɬɧɵɯ�ɡɟɪɟɧ�ɧɚ�ɨɬɞɟɥɶɧɵɟ�ɮɪɚɝɦɟɧɬɵ�ɡɚ�ɫɱɟɬ�ɩɟɪɟɦɟɳɟɧɢɹ�ɝɪɚɧɢɰ��ɪɢɫ�����ɚ��
Ɋɟɡɤɨɟ�ɭɦɟɧɶɲɟɧɢɟ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɫɩɥɚɜɨɦ�ɛɟɡ�ɧɢɬɪɢɞɚ�ɜɚɧɚɞɢɹ��ɪɚɡɦɟɪɚ�ɡɟɪɟɧ�ɫɩɥɚɜɚ ɫ�
ɧɢɬɪɢɞɨɦ� ɜɚɧɚɞɢɹ� ɦɨɠɟɬ� ɭɥɭɱɲɢɬɶ� ɫɜɨɣɫɬɜɚ�� ɱɬɨ� ɜɚɠɧɨ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɄȺɆ� ɧɨɜɨɝɨ�
ɩɨɤɨɥɟɧɢɹ� Ɋɚɡɦɟɪ�ɱɚɫɬɢɰ�ɧɢɬɪɢɞɚ�ɜɚɧɚɞɢɹ��91��ɤɨɥɟɛɥɟɬɫɹ�ɜ�ɢɧɬɟɪɜɚɥɟ�ɨɬ���ɞɨ�����ɧɦ��ɪɢɫ��
���ɚ���ɑɚɫɬɢɰɵ�91 ɪɚɡɦɟɪɨɦ����ɧɦ�ɢ�ɛɨɥɟɟ�� ɷɬɨ� ɩɨ�ɜɢɞɢɦɨɦɭ��ɩɟɪɜɢɱɧɵɟ�ɱɚɫɬɢɰɵ�ɩɨɪɨɲɤɚ��
ɑɚɫɬɢɰɵ� ɪɚɡɦɟɪɨɦ� ɞɨ� ��� ɧɦ� � ɜɬɨɪɢɱɧɵɟ� ɱɚɫɬɢɰɵ� 91�� ɜɵɞɟɥɢɜɲɢɟɫɹ� ɩɪɢ� ɪɚɫɩɚɞɟ�
ɩɟɪɟɫɵɳɟɧɧɨɝɨ�ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɚɡɨɬɚ ɢ�ɜɚɧɚɞɢɹ�ɜ�D�ɠɟɥɟɡɟ��ɇɚ�ɷɥɟɤɬɪɨɧɨɝɪɚɦɦɚɯ�ɨɛɪɚɡɰɚ�
ɧɚɛɥɸɞɚɸɬɫɹ� ɤɨɥɶɰɟɜɵɟ� ɨɬɪɚɠɟɧɢɹ� ɨɬ� ɈɐɄ� ɪɟɲɟɬɤɢ� D�)H ������� ������� ������� ������� ɮɚɡ�
&X�1L6Q� ��������������91 �������������ɢ�92� ���������������������ɪɢɫ�����ɛ��

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ� ɩɪɨɰɟɫɫ�ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ�ɜ�ɫɩɥɚɜɟ�ɫ�ɧɢɬɪɢɞɨɦ�ɜɚɧɚɞɢɹ�ɹɜɥɹɟɬɫɹ�
ɫɥɟɞɫɬɜɢɟɦ�ɩɪɟɜɪɚɳɟɧɢɣ�� ©ɪɚɫɬɜɨɪɟɧɢɟ�ɜɵɞɟɥɟɧɢɟª�ɧɢɬɪɢɞɨɜ�ɜ�ɦɟɬɚɥɥɢɱɟɫɤɨɣ�ɦɚɬɪɢɰɟ�ɢ�
ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧ�ɫɯɟɦɨɣ��©ɢɫɯɨɞɧɚɹ�ɫɦɟɫɶ�ɩɨɪɨɲɤɨɜ�ɫ�ɧɢɬɪɢɞɨɦ�ɜɚɧɚɞɢɹ�ɜ�ɦɚɬɪɢɰɟ�
ɫɩɥɚɜɚª�o ©ɩɟɪɟɫɵɳɟɧɧɵɣ� ɚɡɨɬɨɦ� ɬɜɟɪɞɵɣ� ɪɚɫɬɜɨɪª�o ©ɧɚɧɨɫɬɪɭɤɬɭɪɚ� ɫ� ɩɟɪɜɢɱɧɵɦɢ� ɢ�
ɜɬɨɪɢɱɧɵɦɢ�ɧɢɬɪɢɞɚɦɢ�ɢ�ɬɜɟɪɞɵɦ�ɪɚɫɬɜɨɪɨɦ�ɚɡɨɬɚ�ɢ�ɜɚɧɚɞɢɹ�ɜ�ɠɟɥɟɡɟª��ȼɫɟ�ɷɬɨ�ɨɤɚɡɵɜɚɟɬ�
ɜɥɢɹɧɢɟ� ɧɚ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɫɩɥɚɜɨɜ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ� ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ�
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɚɧɨɬɜɟɪɞɨɫɬɢ� �ɇ��� ɦɨɞɭɥɹ� ɭɩɪɭɝɨɫɬɢ� �ȿ��� ɭɩɪɭɝɨɣ�
ɞɟɮɨɪɦɚɰɢɢ� ɪɚɡɪɭɲɟɧɢɹ� �ɇ�ȿ�� ɢ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� �ɇ��ȿ��� ɞɥɹ�
ɫɩɟɱɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ�

Ɇɟɯɚɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɥɭɱɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ

Ɉɛɪɚ�
ɡɟɰ

ɋɨɫɬɚɜ
Ɋɚɡɦɟɪ
ɡɟɪɟɧ��ɧɦ

Ɍɜɟɪɞɨɫɬɶ
ɇ��Ƚɉɚ

Ɇɨɞɭɥɶ
ɭɩɪɭɝɨɫɬɢ
ȿ��Ƚɉɚ

ɇ�ȿ
ɇ��ȿ��
Ɇɉɚ

� )H±&X±1L±6Q ���������� ���� ��� ����� ����
� )H±&X±1L±6Q±91 ������ ���� ��� ����� ����

ɂɡ� ɬɚɛɥɢɰɵ� ɜɢɞɧɨ�� ɱɬɨ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɪɚɡɥɢɱɚɸɬɫɹ� ȼ�ɨɛɪɚɡɰɟ���ɡɧɚɱɟɧɢɹ�+��(��ɇ�ȿ ɢ�ɇ��ȿ���ɫɨɫɬɚɜɥɹɸɬ������Ƚɉɚ������
Ƚɉɚ�� ������ɢ� �����Ɇɉɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɢ� ɜɜɟɞɟɧɢɟ� ���91 ɜ� ɫɨɫɬɚɜ�ɲɢɯɬɵ���)H����&X�
�1L��6Q ɬɜɟɪɞɨɫɬɶ� ɜ� ɨɛɪɚɡɰɟ� �� ɜɨɡɪɨɫɬɚɟɬ� ɨɬ� ����� ɞɨ� ����� Ƚɉɚ�� ɚ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ�
ɭɦɟɧɶɲɚɟɬɫɹ�ɨɬ�����ɞɨ�����Ƚɉɚ��ɉɪɢ�ɷɬɨɦ�ɧɚɛɥɸɞɚɟɬɫɹ�ɪɟɡɤɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɫɨɨɬɧɨɲɟɧɢɣ�ɇ�ȿ�
ɢ�ɇ��ȿ� ɨɬ�������ɞɨ�������ɢ�ɨɬ������ɞɨ������Ƚɉɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɢɱɢɧɨɣ�ɩɨɜɵɲɟɧɢɹ�ɇ��ɇ�ȿ��
ɇ��ȿ� ɩɪɢ�ɫɧɢɠɟɧɢɢ�ȿ ɜ�ɨɛɪɚɡɰɟ���ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɨɛɪɚɡɰɨɦ�� ɹɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ�ɪɚɡɦɟɪɚ�
ɡɟɪɟɧ� ɢ� ɨɬɫɭɬɫɬɜɢɟ� ɨɫɬɚɬɨɱɧɨɝɨ� �ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ�� ɚɭɫɬɟɧɢɬɚ �ȽɐɄ�ɮɚɡɵ��� ɬɜɟɪɞɨɫɬɶ�
ɤɨɬɨɪɨɝɨ� ɦɚɥɚ�� ɂɡɦɟɥɶɱɟɧɢɟ� ɡɟɪɧɚ� ɜ� ɨɛɪɚɡɰɟ� �� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɫɩɚɞɚ�
ɩɟɪɟɫɵɳɟɧɧɨɝɨ� ɬɜɟɪɞɨɝɨ� ɪɚɫɬɜɨɪɚ� ɚɡɨɬɚ� ɢ� ɜɚɧɚɞɢɹ� ɜ� D�ɠɟɥɟɡɟ� ɢ� ɜɵɞɟɥɟɧɢɹ� ɩɟɪɜɢɱɧɵɯ� ɢ�
ɜɬɨɪɢɱɧɵɯ� ɮɚɡ� ɧɢɬɪɢɞɚ� ɜɚɧɚɞɢɹ�� ɗɬɨ� ɜ ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɭɦɟɧɶɲɟɧɢɸ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

ɢɡɧɨɫɚ� ɉɨɞɨɛɧɵɟ�ɞɚɧɧɵɟ�ɬɜɟɪɞɨɫɬɢ�ɢ�ɨɬɧɨɲɟɧɢɹ�ɇ�ȿ ɩɪɢ�ɧɢɡɤɨɦ�ɦɨɞɭɥɟ�ɭɩɪɭɝɨɫɬɢ��a����
Ƚɉɚ�� ɩɨɥɭɱɟɧɵ� ɢ� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɬɢɬɚɧɨɜɵɯ� ɫɩɥɚɜɨɜ�� ɞɥɹ� ɤɨɬɨɪɵɯ�
ɯɚɪɚɤɬɟɪɧɚ�ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ�ɫɬɪɭɤɬɭɪɚ�>��@

ɂɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɞɚɧɧɵɯ� ɜɢɞɧɨ�� ɱɬɨ� ɦɟɯɚɧɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɫɩɟɱɟɧɧɵɯ� ɨɛɪɚɡɰɨɜ�
ɨɩɪɟɞɟɥɹɸɬɫɹ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɢɯ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɫɨɫɬɚɜɨɦ�� ɋɩɟɱɟɧɧɵɣ� ɨɛɪɚɡɟɰ� �� ɫ� ɪɚɡɦɟɪɨɦ�
ɡɟɪɟɧ��������ɧɦ�ɢɦɟɟɬ�ɧɚɧɨɬɜɟɪɞɨɫɬɶ�ɜ���ɪɚɡɚ�ɜɵɲɟ��ɚ�ɦɨɞɭɥɶ�ɭɩɪɭɝɨɫɬɢ�ɜ������ɪɚɡɚ�ɧɢɠɟ�ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɦ� ɨɛɪɚɡɰɨɦ� �� �ɪɚɡɦɟɪ� ɡɟɪɟɧ� | ����������� ɧɦ��� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɷɬɨɝɨ ɫɬɨɣɤɨɫɬɶ�ɤ�ɭɩɪɭɝɨɣ�ɞɟɮɨɪɦɚɰɢɢ�ɪɚɡɪɭɲɟɧɢɹ��ɇ�ȿ��ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɩɪɢɦɟɪɧɨ�ɜ�����ɪɚɡ��
ɚ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɞɟɮɨɪɦɚɰɢɢ� �ɇ��ȿ��� � ɜ� ��� ɪɚɡ�� ȼ� ɪɹɞɟ� ɪɚɛɨɬ� ɬɚɤɠɟ
ɧɚɛɥɸɞɚɥɢ� ɭɥɭɱɲɟɧɢɟ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɪɚɡɥɢɱɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɧɚɧɨɤɨɦɩɨɡɢɬɧɵɯ��ɇɚɩɪɢɦɟɪ��ɜ�>��@�ɛɵɥɨ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɬɜɟɪɞɨɫɬɶ�ɤɨɦɩɨɡɢɬɚ�ɫɢɫɬɟɦɵ�&X±)H
ɫ�ɧɚɧɨɪɚɡɦɟɪɧɨɣ�ɫɬɪɭɤɬɭɪɨɣ�ɜ�����ɪɚɡ�ɜɵɲɟ��ɱɟɦ�ɬɜɟɪɞɨɫɬɶ�ɝɪɭɛɨɡɟɪɧɢɫɬɵɯ�ɚɧɚɥɨɝɨɜ��

ȼɵɜɨɞɵ
ɂɫɫɥɟɞɨɜɚɧɵ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɩɪɨɰɟɫɫɨɜ�ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ�ɫɩɥɚɜɨɜ���)H±��±&X±

�1L±�6Q ɢ� �����)H±�����&X±����1L±����6Q±�91�� ɩɨɥɭɱɟɧɧɵɯ� ɛɪɢɤɟɬɢɪɨɜɚɧɢɟɦ� ɜ� ɩɪɟɫɫ±
ɮɨɪɦɟ� ɩɪɢ� ɞɚɜɥɟɧɢɢ� ���� Ɇɉɚ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɝɨɪɹɱɢɦ� ɩɪɟɫɫɨɜɚɧɢɟɦ� ɜ� ɜɚɤɭɭɦɟ� ɩɪɢ�
ɬɟɦɩɟɪɚɬɭɪɟ� ����� qɋ� ɢ� ɞɚɜɥɟɧɢɢ� ��� Ɇɉɚ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ�� ɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ� ɫɜɹɡɶ�
ɦɟɯɚɧɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɫ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɤɨɧɟɱɧɨɣ�ɫɬɪɭɤɬɭɪɵ��ɍɫɬɚɧɨɜɥɟɧɵ�ɩɪɟɢɦɭɳɟɫɬɜɚ�
ɫɩɥɚɜɚ������)H±�����&X±����1L±����6Q±�91 ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɫɩɥɚɜɨɦ���)H±��±&X±�1L±�6Q�

���ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɚɧɨɩɨɪɨɲɤɚ�91 ɜ�ɤɨɥɢɱɟɫɬɜɟ�����ɦɚɫ���ɜ�ɫɨɫɬɚɜɟ�ɲɢɯɬɵ���)H±��±
&X±�1L±�6Q ɫ� ɪɚɡɦɟɪɨɦ� ɱɚɫɬɢɰ� ������ ɦɤɦ� ɩɨɡɜɨɥɹɟɬ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɦɢɤɪɨɝɟɬɟɪɨɝɟɧɧɭɸ�
ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ� ɫɬɪɭɤɬɭɪɭ� ɫ� ɪɚɡɦɟɪɨɦ� ɡɟɪɧɚ� ������� ɧɦ� ɫ� ɩɥɨɬɧɵɦɢ� ɦɟɠɡɟɪɟɧɧɵɦɢ�
ɝɪɚɧɢɰɚɦɢ��ɧɚ�ɤɨɬɨɪɵɯ�ɩɪɚɤɬɢɱɟɫɤɢ�ɨɬɫɭɬɫɬɜɭɸɬ�ɩɨɪɵ�ɢ�ɞɟɮɟɤɬɵ��ɋɬɪɭɤɬɭɪɚ�ɫɩɥɚɜɚ�ɫɨɫɬɨɢɬ�
ɢɡ�ɩɟɪɟɫɵɳɟɧɧɨɝɨ�ɬɜɟɪɞɨɝɨ�ɪɚɫɬɜɨɪɚ�ɚɡɨɬɚ�ɢ�ɜɚɧɚɞɢɹ�ɜ�D±ɠɟɥɟɡɟ��ɢɧɬɟɪɦɟɬɚɥɥɢɞɚ�&X�1L6Q��
ɩɟɪɜɢɱɧɵɯ�ɢ�ɜɬɨɪɢɱɧɵɯ�ɞɢɫɩɟɪɫɧɢɯ�ɮɚɡ�ɧɢɬɪɢɞɚ�ɜɚɧɚɞɢɹ�

���Ɇɟɯɚɧɢɡɦ�ɢɡɦɟɥɶɱɟɧɢɹ�ɫɬɪɭɤɬɭɪɵ�ɫɩɥɚɜɚ������)H±�����&X±����1L±����6Q±�91 ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɫɩɥɚɜɨɦ� ��)H±��±&X±�1L±�6Q ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ�� ɱɬɨ� ɧɢɬɪɢɞ� ɜɚɧɚɞɢɹ�
ɪɚɫɬɜɨɪɹɟɬɫɹ�ɜ�J±)H��ɚ�ɩɪɢ�ɨɯɥɚɠɞɟɧɢɢ�ɜɵɞɟɥɹɟɬɫɹ�ɜ�ɜɢɞɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�ɞɢɫɩɟɪɫɧɨɣ�ɮɚɡɵ�
ɫ�ɨɞɧɨɜɪɟɦɟɧɧɵɦ�ɢɡɦɟɥɶɱɟɧɢɟɦ�ɡɟɪɟɧ�

��� ȼɜɟɞɟɧɢɟ� ��� �ɦɚɫ��� ɧɚɧɨɞɢɫɩɟɪɫɧɨɝɨ� ɩɨɪɨɲɤɚ�91 ɜ� ɫɨɫɬɚɜ� ɲɢɯɬɵ� ��)H±��±&X±
�1L±�6Q �ɨɛɪɚɡɟɰ����ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɧɚɧɨɬɜɟɪɞɨɫɬɶ�ɨɬ������ɞɨ������Ƚɉɚ�ɢ�ɫɧɢɡɢɬɶ�ɦɨɞɭɥɶ�
ɭɩɪɭɝɨɫɬɢ�ɨɬ�����ɞɨ�����Ƚɉɚ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɭɩɪɭɝɚɹ�ɞɟɮɨɪɦɚɰɢɹ�ɪɚɡɪɭɲɟɧɢɹ�ɜɨɡɪɨɫɬɚɟɬ�ɜ�����
ɪɚɡ�ɢ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɩɥɚɫɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ�� ɜ����ɪɚɡ�

��� Ɋɟɡɭɥɶɬɚɬɵ� ɧɚɧɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ� ɡɚ� ɫɱɟɬ� ɮɚɡɨɜɵɯ� ɩɪɟɜɪɚɳɟɧɢɣ� D o J o D��
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɩɪɚɤɬɢɱɟɫɤɢɣ� ɢɧɬɟɪɟɫ�� ɬɚɤ� ɤɚɤ� ɭɩɪɨɱɧɹɟɦɵɟ� ɄȺɆ� ɧɚ� ɨɫɧɨɜɟ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ�
ɦɚɬɪɢɰ� ɦɨɝɭɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ� ɞɥɹ�
ɤɚɦɧɟɨɛɪɚɛɚɬɵɜɚɸɳɟɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� Ⱦɥɹ� ɪɚɡɜɢɬɢɹ� ɷɬɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ�
ɭɬɨɱɧɢɬɶ� ɫɬɪɭɤɬɭɪɭ� ɨɛɪɚɡɰɚ� ��)H±��±&X±�1L±�6Q�� ɭɹɫɧɢɬɶ� ɦɟɯɚɧɢɡɦ� ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ�
ɩɨɜɵɲɟɧɢɸ� ɮɢɡɢɤɨ±ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɤɨɦɩɨɡɢɬɚ� ɫ� ɞɨɛɚɜɤɨɣ� ɧɢɬɪɢɞɚ� ɜɚɧɚɞɢɹ� ɢ�
ɩɪɨɜɟɫɬɢ�ɬɪɢɛɨɥɨɝɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɩɟɱɟɧɧɵɯ�ɤɨɦɩɨɡɢɬɨɜ�

Ⱦɥɹ� ɨɞɟɪɠɚɧɧɹ� ɨɛ¶ɽɦɧɢɯ� ɧɚɧɨɤɨɦɩɨɡɢɬɿɜ� �����)H±�����&X�����1L±����6Q±�91 ɜɢɤɨɪɢɫɬɚɥɢ�
ɦɟɬɨɞ� ɩɪɟɫɭɜɚɧɧɹ� ɡɚ� ɤɿɦɧɚɬɧɨʀ� ɬɟɦɩɟɪɚɬɭɪɢ� ɡ� ɧɚɫɬɭɩɧɢɦ� ɝɚɪɹɱɢɦ� ɩɪɟɫɭɜɚɧɧɹɦ� ɜ� ɜɚɤɭɭɦɿ��



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

���

Ⱦɨɫɥɿɞɠɟɧɨ ɦɿɤɪɨɫɬɪɭɤɬɭɪɭ ɫɩɟɱɟɧɢɯ� ɤɨɦɩɨɡɢɬɿɜ� ɦɟɬɨɞɚɦɢ� ɪɟɧɬɝɟɧɿɜɫɶɤɨʀ� ɞɢɮɪɚɤɰɿʀ� ɿ�
ɩɪɨɫɜɿɱɭɜɚɥɶɧɨʀ�ɟɥɟɤɬɪɨɧɧɨʀ�ɦɿɤɪɨɫɤɨɩɿʀ��ɉɨɤɚɡɚɧɨ��ɳɨ�ɜ�ɤɨɦɩɨɡɢɬɿ������)H±�����&X±����1L±����6Q�
�91 ɜɿɞɛɭɜɚɽɬɶɫɹ�ɪɨɡɱɢɧɟɧɧɹ�ɧɿɬɪɢɞɭ�ɜɚɧɚɞɿɸ�ɜ�J�ɡɚɥɿɡɿ�ɿ�ɭɬɜɨɪɟɧɧɹ�ɩɟɪɟɫɢɱɟɧɨɝɨ�ɬɜɟɪɞɨɝɨ�ɪɨɡɱɢɧɭ�
ɧɿɬɪɨɝɟɧɭ ɿ�ɜɚɧɚɞɿɸ�ɜ�D�ɡɚɥɿɡɿ��ɩɟɪɜɢɧɧɢɯ�ɿ�ɜɬɨɪɢɧɧɢɯ�ɞɢɫɩɟɪɫɧɢɯ�ɮɚɡ�ɧɿɬɪɢɞɭ�ɜɚɧɚɞɿɸ��ȼ�ɪɟɡɭɥɶɬɚɬɿ�
ɜɿɞɛɭɥɨɫɹ�ɡɧɚɱɧɟ�ɡɞɪɿɛɧɟɧɧɹ�ɮɟɪɢɬɧɢɯ�ɡɟɪɟɧ��ɜɿɞ������ɦɤɦ�ɞɨ��������ɧɦ��ɬɚ�ɩɨɤɪɚɳɟɧɧɹ�ɦɟɯɚɧɿɱɧɢɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɇɚɧɨɤɨɦɩɨɡɢɬɢ� ɜɜɚɠɚɸɬɶɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ� ɦɚɬɟɪɿɚɥɚɦɢ� ɞɥɹ� ɫɬɜɨɪɟɧɧɹ� ɧɨɜɨɝɨ�
ɤɥɚɫɭ�ɚɥɦɚɡɨɜɦɿɫɧɢɯ�ɤɨɦɩɨɡɢɬɿɜ�

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ� ɡɚɥɿɡɨ�� ɦɿɞɶ�� ɧɿɤɟɥɶ�� ɨɥɨɜɨ�� ɧɿɬɪɢɞ� ɜɚɧɚɞɿɸ�� ɦɚɬɪɢɰɹ�� ɝɚɪɹɱɟ� ɩɪɟɫɭɜɚɧɧɹ��
ɬɟɦɩɟɪɚɬɭɪɚ��ɫɬɪɭɤɬɭɪɚ��ɬɜɟɪɞɢɣ�ɪɨɡɱɢɧ�

9��$��0HFKQLN��1��$��%RQGDUHQNR��6��1��'XE��9��0��.RORGQLWV¶N\L��1��2��.X]LQ
)($785(6�2)�,1)/8(1&(�2)�91�$'',7,9(�21�7+(�6758&785(�

$1'�3523(57,(6�2)�)H &X 1L 6Q &20326,7(�352'8&('�%<�+27�35(66,1*
7R� REWDLQ� EXON� RI� ��)H±��±&X±�1L±�6Q� DQG� �����)H±�����&X±����1L±����6Q±�91�

QDQRFRPSRVLWHV��D�SUHVVLQJ�PHWKRG�DW�URRP�WHPSHUDWXUH�DQG�VXEVHTXHQW�KRW�SUHVVLQJ�LQ�D�YDFXXP�ZDV�XVHG��
7KH�PLFURVWUXFWXUH� RI� WKH� VLQWHUHG� FRPSRVLWHV� E\� ;�UD\� GLIIUDFWLRQ� DQG� WUDQVPLVVLRQ� HOHFWURQ�PLFURVFRS\�
ZDV� LQYHVWLJDWHG�� ,W� LV� VKRZQ� WKDW� LQ� WKH� �����)H±�����&X±����1L±����6Q±�91� FRPSRVLWH WKHUH� ZDV� D�
GLVVROXWLRQ�RI� YDQDGLXP�QLWULGH� LQ� J�LURQ�DQG� IRUPDWLRQ�RI�D� VXSHUVDWXUDWHG� VROLG� VROXWLRQ�RI�QLWURJHQ�DQG�
YDQDGLXP� LQ� WKH�D�LURQ��$V�D� UHVXOW�� WKHUH�ZDV� D� VXEVWDQWLDO�JULQGLQJ� RI� IHUULWLF� JUDLQV� �IURP������ȝP� WR�
�������QP��DQG� LPSURYHPHQW� RI�PHFKDQLFDO� FKDUDFWHULVWLFV� RFFXUUHG�� 1DQRFRPSRVLWHV� DUH� FRQVLGHUHG� DV�
SURPLVLQJ PDWHULDOV�WR�FUHDWH�D�QHZ�JHQHUDWLRQ�RI�GLDPRQG�FRQWDLQLQJ�FRPSRVLWHV�

.H\ZRUGV� LURQ��FRSSHU��QLFNHO�� WLQ��YDQDGLXP�QLWULGH��PDWUL[��KRW�SUHVVLQJ�� WHPSHUDWXUH��VWUXFWXUH��
VROLG�VROXWLRQ�

Ʌɢɬɟɪɚɬɭɪɚ
�� *XVHY�$� ,��(IIHFWV�RI�WKH�QDQRFU\VWDOOLQH�VWDWH�LQ�VROLGV����3K\V��8VS��� �������1������3��

��±���
�� *OHVWHU�+��1DQRVWUXFWXUHG�PDWHULDOV��EDVLF�FRQFHSWV�DQG�PLFURVWUXFWXUH� ���$FWD�0DWHU���

������� 1������ 3�������
�� 0HFKQ\N� 9� $�� 'LDPRQG±)H±&X±1L±6Q� FRPSRVLWH� PDWHULDOV� ZLWK� SUHGLFWDEOH� VWDEOH�

FKDUDFWHULVWLFV����0DWHULDOV�6FLHQFH��� ������� 1������ 3�����±����
�� ,QWHUDFWLRQ RI GLDPRQG JUDLQV ZLWK QDQRVL]HG DOOR\LQJ DJHQWV LQ PHWDO±PDWUL[ FRPSRVLWHV

DV VWXGLHG E\ 5DPDQ VSHFWURVFRS\���'��$� 6LGRUHQNR� $��$� =DLWVHY� $��1� .LULFKHQNR��HW
DO� ���'LDPRQG DQG 5HODWHG 0DWHULDOV��± ������± ����± 3��������

�� 1LWNLHZLF]�=�� 6ZLHU]\�0��7LQ� LQIOXHQFH�RQ�GLDPRQG�PHWDO�PDWUL[�KRW�SUHVVHG� WRROV� IRU�
VWRQH�FXWWLQJ�����-��0DWHU��3URF��7HFKQRO��� ������� ������ 3����������

�� 0HFKQLN� 9� $�� 3URGXFWLRQ� RI� 'LDPRQGí�)Hí&Xí1Lí6Q�� &RPSRVLWHV� ZLWK� +LJK� :HDU�
5HVLVWDQFH����3RZGHU�0HWDOO��0HW��&HUDP��� ������� ����� 3����������

�� 0HFKQLN�9� $��(IIHFW�RI�+RW�5HFRPSDFWLRQ�3DUDPHWHUV�RQ�WKH�6WUXFWXUH�DQG�3URSHUWLHV�RI�
'LDPRQG±�)H±&X±1L±6Q±&U%��� &RPSRVLWHV� ��� 3RZGHU�0HWDOO��0HW�� &HUDP�� � ������ �
����� 3����������

�� 'LDPRQG�WRROV�LQ�PHWDO�ERQGV�GLVSHUVLRQ�VWUHQJWKHQHG�ZLWK�QDQRVL]HG�SDUWLFOHV�IRU�FXWWLQJ�
KLJKO\� UHLQIRUFHG� FRQFUHWH� �� $� $�� =DLWVHY�� '� $�� 6LGRUHQNR�� (�� $�� /HYDVKRY�� HW� DO�� ���
-RXUQDO�RI�6XSHUKDUG�0DWHULDOV��� ������� ����� 3����������

�� ɂɜɚɧɨɜɚ� ȼ� ɋ��� Ȼɚɥɚɧɤɢɧ�� Ⱥ� ɋ��� Ȼɭɧɢɧ� ɂ� ɀ��� Ɉɤɫɨɝɨɟɜ� Ⱥ� Ⱥ�� ɋɢɧɟɪɝɟɬɢɤɚ� ɢ�
ɮɪɚɤɬɚɥɵ�ɜ�ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ���Ɇ���ɇɚɭɤɚ��������� ����ɫ�



ɊȺɁȾȿɅ����ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕȿ��ɄɈɇɋɌɊɍɄɐɂɈɇɇɕȿ�ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɆȺɌȿɊɂȺɅɕ
ɇȺ�ɈɋɇɈȼȿ�ȺɅɆȺɁȺ�ɂ�ɄɍȻɂɑȿɋɄɈȽɈ�ɇɂɌɊɂȾȺ�ȻɈɊȺ

���

��� 'HYHORSPHQW� RI� VXSHULRU� KLJK� VWUHQJWK� ORZ� LPSDFW� WUDQVLWLRQ� WHPSHUDWXUH� VWHHOV�
PLFURDOOR\HG�ZLWK�YDQDGLXP�DQG�QLWURJHQ���0��(LVVD��.��(O� )DZDNKU\��0��+��$KPHG�HW��
DO�����-��0DWHU��6FL��DQG�7HFKQRO��± ������± ���1 ���± 3���±����

��� ɋɤɨɛɥɨ� Ɍ� ɋ��� ɋɚɩɨɠɧɢɤɨɜ� ȼ� ɋ��� ɋɢɞɚɲɟɧɤɨ� ȼ� ɂ�� ȼɥɢɹɧɢɟ� ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ�
ɜɤɥɸɱɟɧɢɣ� ɧɚ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ� ɫɬɨɣɤɨɫɬɶ� ɪɟɥɶɫɨɜ� ��� ȼɿɫɧɢɤ� ɏɇɌɍɋȽ� ɿɦ��
ȼɚɫɢɥɟɧɤɚ� � �������ȼɢɩ� ������ ɋ����������

��� Ȼɟɥɵɣ� Ⱥ� ȼ��� Ʉɚɪɩɟɧɤɨ� Ƚ� Ⱦ���Ɇɵɲɤɢɧ� ɉ� Ʉ�� ɋɬɪɭɤɬɭɪɚ� ɢ� ɦɟɬɨɞɵ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɢɡɧɨɫɨɫɬɨɣɤɢɯ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɫɥɨɟɜ���Ɇ���Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ��� ������� ����ɫ�

��� 3HFXOLDULWLHV RI REWDLQLQJ GLDPRQG��)H�&X�1L�6Q�� KRW SUHVVLQJ �� (�� *HYRUN\DQ�� 9��
0HFKQLN�� 1�� %RQGDUHQNR�� 5�� 9RYN�� 6�� /\WRYFKHQNR�� 9�� &KLVKNDOD�� 2�� 0HOQLN ���
)XQFWLRQDO 0DWHULDOV��� ������ ����1 ���� 3��������

��� .UDXV�:���1RO]H�*��3RZGHU�&HOO�$�SURJUDP�IRU� WKH�UHSUHVHQWDWLRQ�DQG�PDQLSXODWLRQ�RI�
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