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ȼȱɋɇɂɄ
Ʉɢʀɜɫɶɤɨɝɨ�ɧɚɰɿɨɧɚɥɶɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ�Ɍɚɪɚɫɚ�ɒɟɜɱɟɧɤɚ

7KH�YDULRXV�DVSHFWV�RI�WKHRUHWLFDO�DQG�DSSOLHG�UHVHDUFKHV�DUH�UHSUHVHQWHG�LQ�DEVWUDFWV�RI�FRQIHUHQFH�UHSRUWV��
3UREOHPV�RI�DGHTXDWH�PDWKHPDWLFDO�PRGHO�RI�VWXGLHG�SURFHVVHV�DUH�FRQVLGHUHG��
3UREOHPV�RI�FRQWURO�V\QWKHVLV�DQG�VWDELOLW\�LQYHVWLJDWLRQ�RI�PRYHPHQWV�DUH�VHSDUDWHO\�DOORFDWHG��6LJQLILFDQW�
QXPEHUV�RI�SDSHUV�DUH�GHYRWHG� WR�PRGHOLQJ�RI� HFRQRPLF�SUREOHPV��ELRORJLFDO� DQG� VRFLDO�SKHQRPHQD��%LJ�
TXDQWLW\� RI� UHSRUWV� SUHVHQWHG� DW� WKH� FRQIHUHQFH� LV� GHYRWHG� WR� WKH� SUREOHPV� RI� DSSOLHG� PHFKDQLFV�/RJLF�
PDWKHPDWLFDO�PHWKRGV�RI�PRGHOLQJ�DUH�FRQVLGHUHG��
3UHSDUHG�E\�$�9�6KDW\UNR�

5HFRPPHQGHG�IRU�SULQWLQJ�E\�6FLHQWLILF�&RXQFLO��
RI�&RPSXWHU�6FLHQFH�DQG��&\EHUQHWLFV�IDFXOW\��
RI�7DUDV�6KHYFKHQR�1DWLRQDO�8QLYHUVLW\�RI�.\LY��
6FLHQWLILF�(GLWRU��'U�6F���3URI��
.KXVDLQRY�'�<D��
5HYLHZHU��'U�6F���3URI��
%R\FKXN�$�$��

ȼ� ɬɟɡɢɫɚɯ� ɞɨɤɥɚɞɨɜ� ɤɨɧɮɟɪɟɧɰɢɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɚɡɥɢɱɧɵɟ� ɚɫɩɟɤɬɵ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɢ ɩɪɢɤɥɚɞɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� Ɋɚɫɫɦɨɬɪɟɧɵ� ɜɨɩɪɨɫɵ� ɫɨɡɞɚɧɢɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɦɨɞɟɥɟɣ�� ɚɞɟɤɜɚɬɧɨ� ɨɩɢɫɵɜɚɸɳɢɯ�
ɢɫɫɥɟɞɭɟɦɵɟ�ɨɛɴɟɤɬɵ�
Ɉɬɞɟɥɶɧɨ� ɪɚɫɫɦɨɬɪɟɧɵ� ɩɪɨɛɥɟɦɵ� ɫɢɧɬɟɡɚ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɜɢɠɟɧɢɹ��
Ɂɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɛɨɬ� ɫɜɹɡɚɧɨ� ɫ� ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɢ�
ɫɨɰɢɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� Ȼɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɛɨɬ� ɩɨɫɜɹɳɟɧɨ ɩɪɨɛɥɟɦɚɦ� ɬɟɨɪɟɬɢɱɟɫɤɨɣ� ɢ�
ɩɪɢɤɥɚɞɧɨɣ�ɦɟɯɚɧɢɤɢ��Ɋɚɫɫɦɨɬɪɟɧɵ�ɥɨɝɢɤɨ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�
ɉɨɞɝɨɬɨɜɥɟɧɨ�Ⱥ�ȼ�ɒɚɬɵɪɤɨ

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ�ɤ�ɩɟɱɚɬɢ�ɍɱɟɧɵɦ�ɋɨɜɟɬɨɦ
ɮɚɤɭɥɶɬɟɬɚ�ɤɨɦɩɶɸɬɟɪɧɵɯ�ɧɚɭɤ�ɢ�ɤɢɛɟɪɧɟɬɢɤɢ�
Ʉɢɟɜɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�
ɢɦɟɧɢ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɟɞɚɤɬɨɪ��ɞɨɤɬɨɪ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ�
ɏɭɫɚɢɧɨɜ�Ⱦ�ə�
Ɋɟɰɟɧɡɟɧɬ��ɞɨɤɬɨɪ�ɮɢɡ��ɦɚɬ��ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ
Ȼɨɣɱɭɤ�Ⱥ�Ⱥ�

ȼ� ɬɟɡɚɯ� ɞɨɩɨɜɿɞɟɣ� ɤɨɧɮɟɪɟɧɰɿʀ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɪɿɡɧɿ� ɚɫɩɟɤɬɢ� ɬɟɨɪɟɬɢɱɧɢɯ� ɬɚ ɩɪɢɤɥɚɞɧɢɯ�ɞɨɫɥɿɞɠɟɧɶ��
Ɋɨɡɝɥɹɧɭɬɨ�ɩɢɬɚɧɧɹ�ɫɬɜɨɪɟɧɧɹ�ɦɚɬɟɦɚɬɢɱɧɢɯ�ɦɨɞɟɥɟɣ��ɳɨ ɚɞɟɤɜɚɬɧɨ�ɨɩɢɫɭɸɬɶ�ɨɛ¶ɽɤɬɢ�
Ɉɤɪɟɦɨ� ɪɨɡɝɥɹɧɭɬɨ� ɩɪɨɛɥɟɦɭ� ɫɢɧɬɟɡɭ� ɤɟɪɭɜɚɧɧɹ� ɬɚ� ɞɨɫɥɿɞɠɟɧɧɹ� ɫɬɿɣɤɨɫɬɿ� ɪɭɯɭ� Ɂɧɚɱɧɚ� ɤɿɥɶɤɿɫɬɶ�
ɩɪɚɰɶ�ɩɨɜ¶ɹɡɚɧɚ�ɿɡ�ɦɨɞɟɥɸɜɚɧɧɹɦ�ɟɤɨɧɨɦɿɱɧɢɯ��ɛɿɨɥɨɝɿɱɧɢɯ�ɬɚ ɫɨɰɿɚɥɶɧɢɯ�ɩɪɨɰɟɫɿɜ��ȼɟɥɢɤɚ�ɤɿɥɶɤɿɫɬɶ�
ɩɪɚɰɶ� ɩɪɢɫɜɹɱɟɧɚ� ɩɪɨɛɥɟɦɚɦ� ɬɟɨɪɟɬɢɱɧɨʀ� ɬɚ ɩɪɢɤɥɚɞɧɨʀ� ɦɟɯɚɧɿɤɢ�� Ɋɨɡɝɥɹɧɭɬɿ� ɥɨɝɿɤɨ�ɦɚɬɟɦɚɬɢɱɧɿ�
ɦɟɬɨɞɢ�ɦɨɞɟɥɸɜɚɧɧɹ�
ɉɿɞɝɨɬɨɜɥɟɧɨ�Ⱥ�ȼ�ɒɚɬɢɪɤɨ

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ�ɞɨ�ɞɪɭɤɭ�ȼɱɟɧɨɸ�Ɋɚɞɨɸ
ɮɚɤɭɥɶɬɟɬɭ�ɤɨɦɩ¶ɸɬɟɪɧɢɯ�ɧɚɭɤ�ɬɚ�ɤɿɛɟɪɧɟɬɢɤɢ�
Ʉɢʀɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ�ɭɧɿɜɟɪɫɢɬɟɬɭ�
ɿɦɟɧɿ Ɍɚɪɚɫɚɒɟɜɱɟɧɤɚ
ȼɱɟɧɢɣ�ɪɟɞɚɤɬɨɪ��ɞɨɤɬɨɪ�ɮɿɡ��ɦɚɬ��ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ
ɏɭɫɚɿɧɨɜ�Ⱦ�ə�
Ɋɟɰɟɧɡɟɧɬ��ɞɨɤɬɨɪ�ɮɿɡ��ɦɚɬ��ɧɚɭɤ��ɩɪɨɮɟɫɫɨɪ
Ȼɨɣɱɭɤ�Ⱥ�Ⱥ�
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'XULQJ�WKH�SHULRG�0D\�������������WKH�WUDGLWLRQDO�,QWHUQDWLRQDO�&RQIHUHQFH�³'\QDPLFDO�6\VWHPV�0RGHOLQJ�
DQG�6WDELOLW\�,QYHVWLJDWLRQ´�ZDV�KHOG��7KH�PHPEHUV�RI�FRPPLWWHHV�ZHUH
6&,(17,),&�&200,77((
$OLHY�)���%DNX��$]HUEDLG]KDQ��
$QGUHHY�$�6���8O\DQRYVN��5XVLD��
$PLUJDOLHYD�6���$OPDW\��.D]DNKVWDQ��
%DEDHY�$�(���.\LY��8NUDLQH��
%DVWLQHF�-���%UQR� &]HFK�5HSXEOLF��
%R\FKXN�$�$���.\LY��8NUDLQH��
&KHUHYNR�,�9���&KHUQLWVL��8NUDLQH��
&KLNULL�$�2���.\LY��8NUDLQH��
'LEOLN�-���%UQR��&]HFK�5HSXEOLF��
'LPLWURY�*���6RILD��%XOJDULD��
'HPLGHQNR�*�9���1RYRVLELUVN��5XVVLD��
'RPRVKQLWVN\�$���$ULHO��,VUDHO��
,YDQRY $�)���3HQQ�6WDWH��8�6�$���
.DOLWLQ�%�6���0LQVN��%HORUXVVLD��
.DUDQG]KXORY�/�,���6RILD��%XOJDULD��
.RORPRGDHY�0���$OPDW\��.D]DNKVWDQ��
.XEHQNR�9�'���.\LY��8NUDLQH��
.UDFN�<X�9���.\LY��8NUDLQH��
0DNDURY�9�/���.\LY��8NUDLQH��
0DUWLQ\XN�$�$���.\LY��8NUDLQH��
5X]LFNRYD�0���=LOLQD��6ORYDN�5HSXEOLF��
6DG\UEDHY�)���5LJD��/DWYLD��
6KPHLGHO�(���%\DO\VWRN��3RODQG��
9DVLOLHY�6�1���0RVFRZ��5XVVLD�

25*$1,=,1*�&200,77((
%DEDHY�$�$���.\LY��8NUDLQH��
%\FKNRY�2���.\LY��8NUDLQH��
&KHUQLL�'�,��.\LY��8NUDLQH��
']KDOODGRYD,�$��.\LY�8NUDLQH�9LFH�&KDLUPDQ�
*U\JRUHQNR�$�<D���.\LY��8NUDLQH��
.DSXVW\DQ�2�,���.\LY��8NUDLQH���
.DVKSXU�2�)���.\LY��8NUDLQH��
.KXVDLQRY�'�<D���.\LY��8NUDLQH��&KDLUPDQ��
/LDVKHQNR�2��,���.\LY��8NUDLQH��
/LPDUFKHQNR�2�6���.\LY��8NUDLQH�
0D]NR�$�3���.\LY��8NUDLQH��
1LNLWFKHQNR�1�6���.\LY��8NUDLQH��
2Q\VKFKHQNR�6�0���.\LY��8NUDLQH��
3RGFKDVRY�1�3���.\LY��8NUDLQH��
6KDW\UNR�$�9��.\LY��8NUDLQH��9LFH�&KDLUPDQ��
6KNLOQLDN�6�6���.\LY��8NUDLQH��
=KXN�<D��$���.\LY��8NUDLQH��

7KH�&RQIHUHQFH�FRYHUV�WKH�IROORZLQJ�WRSLFV�
�� 0DWKHPDWLFDO�PHWKRGV�RI�V\VWHP�LQYHVWLJDWLRQ�

� ,QYHVWLJDWLRQ�RI�GLIIHUHQWLDO��IXQFWLRQDO�GLIIHUHQWLDO�DQG�GLIIHUHQFH�V\VWHPV�
� ,QYHVWLJDWLRQ�RI�V\VWHP�VWDELOLW\��FRQWUROODELOLW\�DQG�RSWLPL]DWLRQ�
�%LIXUFDWLRQV�DQG�FKDRV�LQ�G\QDPLFDO�V\VWHPV�
�/\DSXQRY
V�PHWKRGV�LQ�V\VWHP�LQYHVWLJDWLRQ�

�� 0HWKRGV�DQG�WHFKQRORJLHV�RI�FRPSXWHU�PRGHOLQJ�
�1XPHULFDO�0HWKRGV�RI�0DWKHPDWLFDO�3K\VLFV�
�0HWKRG�DQG�7HFKQRORJ\�FRPSXWHU�FDOFXODWLRQV�
�6SHFLDOL]HG�VRIWZDUH�DQG�V\VWHPV�
�6RIWZDUH�DQG�6\VWHPV�0RGHOLQJ

�� 0RGHOLQJ�DQG�LQYHVWLJDWLRQ�RI�SURFHVVHV�LQ�PHFKDQLFV�
�0DWKHPDWLFDO�PRGHOLQJ�LQ�FRPSRVLWH�PDWHULDOV�RI�PHFKDQLFV�
�0RGHOLQJ�DQG�LQYHVWLJDWLRQ�RI�G\QDPLFDO�SURFHVVHV�LQ�HODVWLF�DQG�K\GURHODVWLF�V\VWHPV�
�0DWKHPDWLFDO�PRGHOLQJ�LQ�FRQQHFWHG�ILHOGV�RI�PHFKDQLFV�

�� 0HWKRG�RI�FRQWURO�DQG�FRPSOH[�V\VWHPV�UHVHDUFK
�0HWKRGV�RI�FRQWURO�DQG�RSWLPL]DWLRQ�
�7KH�FRQWLQXRXV�GLVFUHWH�V\VWHPV
�0HWKRGV�RI�GLIIHUHQWLDO�JDPHV�
�)X]]\�PRGHOLQJ�DQG�V\VWHPV�ZLWK�XQFHUWDLQW\�
�0RGHOOLQJ�LQ�HFRQRP\�DQG�HFRORJ\�

�� /RJLF�PDWKHPDWLFDO�PHWKRGV�RI�PRGHOLQJ�
�0HWKRGV�DQG�WRROV�RI�VXEMHFW�GRPDLQV�VSHFLILFDWLRQV�
�0HWKRGV�DQG�WRROV�RI�VRIWZDUH�V\VWHPV�GHVFULSWLRQ�
�0RGDO�DQG�WHPSRUDO�IRUPDOLVPV�RI�V\VWHPV�PRGHOLQJ
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Ɍɚɤɨɠ�ɜ�ɰɟɣ�ɠɟ�ɩɟɪɿɨɞ�ɜɿɞɛɭɥɚɫɹ�
ɄɈɇɎȿɊȿɇɐȱə�ɋɍɉɍɌɇɂɄ

ȼɋȿɍɄɊȺȲɇɋɖɄȺ ɇȺɍɄɈȼɈ�ɉɊȺɄɌɂɑɇȺ�ɄɈɇɎȿɊȿɇɐȱ ɆɈɅɈȾɂɏ�ȼɑȿɇɂɏ
©ɌɟɨɪɟɬɢɱɧL�ɬɚ�ɩɪɢɤɥɚɞɧL�ɚɫɩɟɤɬɢ

ɡɚɫɬɨɫɭɜɚɧɧɹ�LɧɮɨɪɦɚɰLɣɧɢɯ�ɬɟɯɧɨɥɨɝLɣ�ɜ�ɝɚɥɭɡL�ɩɪɢɪɨɞɧɢɱɢɯ�ɧɚɭɤª

ɉɊɈȽɊȺɆɇɂɃ�ɄɈɆȱɌȿɌ
Ƚɨɥɨɜɚ�ɤɨɦɿɬɟɬɭ�
Ⱦɿɦɿɬɪɨɜ�Ƚɟɨɪɝɿ�ɡɚɫɬɭɩɧɢɤ�ɞɟɤɚɧɚ�)DFXOW\ RI
,QIRUPDWLRQ 6FLHQFHV��ɩɪɨɮɟɫɨɪ��8/6,7
�ɋɨɮɿɹ��Ȼɨɥɝɚɪɿɹ��
Ɂɚɫɬɭɩɧɢɤ�ɝɨɥɨɜɢ�
Ɇɿɲɟɥɶ�ɉɟɡɟɪɿɥ��ɩɪɟɡɢɞɟɧɬ�ɭɧɿɜɟɪɫɢɬɟɬɭ�
ɦɿɫɬɚ�Ʌɟ�Ɇɚɧ��Ʌɟ�Ɇɚɧ��Ɏɪɚɧɰɿɹ��
Ɂɚɫɬɭɩɧɢɤ�ɝɨɥɨɜɢ�
Ȼɢɱɤɨɜ�Ɉɥɟɤɫɿɣ��ɡɚɜɿɞɭɜɚɱ�ɤɚɮɟɞɪɢ�
ɉɪɨɝɪɚɦɧɢɯ�ɫɢɫɬɟɦ�ɿ�ɬɟɯɧɨɥɨɝɿɣ��ɤ�ɮ��ɦ�ɧɚɭɤ��
ɞɨɰɟɧɬ �Ʉɢʀɜ��ɍɤɪɚʀɧɚ��
ɒɟɜɱɟɧɤɨ�ȼɿɤɬɨɪ�± ɩɪɨɮɟɫɨɪ�ɤɚɮɟɞɪɢ�
ɉɪɨɝɪɚɦɧɢɯ�ɫɢɫɬɟɦ�ɿ�ɬɟɯɧɨɥɨɝɿɣ��ɞ�ɬ�ɧ��
ɩɪɨɮɟɫɨɪ��Ʉɢʀɜ��ɍɤɪɚʀɧɚ��
Ɍɭɪɛɚɥ�ɘɪɿɣ�± ɞɢɪɟɤɬɨɪ�ɧɚɜɱɚɥɶɧɨ�
ɧɚɭɤɨɜɨɝɨ�ɿɧɫɬɢɬɭɬɭ�ɡɚɨɱɧɨ�ɞɢɫɬɚɧɰɿɣɧɨɝɨ�
ɧɚɜɱɚɧɧɹ��ɞ�ɬ�ɧ���Ɋɿɜɧɟ��ɍɤɪɚʀɧɚ�

ɈɊȽȺɇȱɁȺɐȱɃɇɂɃ�ɄɈɆȱɌȿɌ
ȱɜɚɧɨɜ�ȯ�ȼ��± ɚɫɢɫɬɟɧɬ�ɤɚɮɟɞɪɢ�ɉɪɨɝɪɚɦɧɢɯ�
ɫɢɫɬɟɦ�ɿ�ɬɟɯɧɨɥɨɝɿɣ��ɤ�ɮ��ɦ��ɧɚɭɤ�
ɉɨɥɹɤɨɜ�ɋ�Ⱥ��± ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ�ɉɪɨɝɪɚɦɧɢɯ�
ɫɢɫɬɟɦ�ɿ�ɬɟɯɧɨɥɨɝɿɣ��ɤ�ɮ��ɦ��ɧɚɭɤ��ɞɨɰɟɧɬ
ɉɨɩɟɪɟɲɧɹɤ�ɋ�ȼ��± ɞɨɰɟɧɬ�ɤɚɮɟɞɪɢ�ɉɪɨɝɪɚɦɧɢɯ�
ɫɢɫɬɟɦ�ɿ�ɬɟɯɧɨɥɨɝɿɣ��ɤ�ɬ��ɧɚɭɤ��ɞɨɰɟɧɬ
ɋɭɩɪɭɧ�Ɉ�Ɇ��± ɞɨɰɟɧɬ�ɤɚɮɟɞɪɢ�ɉɪɨɝɪɚɦɧɢɯ�
ɫɢɫɬɟɦ�ɿ�ɬɟɯɧɨɥɨɝɿɣ��ɤ�ɮ��ɦ��ɧɚɭɤ��ɞɨɰɟɧɬ
Ʉɨɜɚɥɟɧɤɨ�Ʌ�Ȼ��± ɞɟɤɚɧ�ɮɚɤɭɥɶɬɟɬɭ�
ɤɨɦɩ¶ɸɬɟɪɧɢɯ�ɧɚɭɤ�ɈȾȿɄɍ��ɤ�ɝ�ɧ���ɞɨɰɟɧɬ
Ʉɭɡɧɿɱɟɧɤɨ�ɋ�Ⱦ��± ɞɨɰɟɧɬ�ɤɚɮɟɞɪɢ�
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ɜɹɡɤɨɭɩɪɭɝɨɝɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɪɢɧɢɦɚɸɬɫɹ�ɜ�ɜɢɞɟ�ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ�ɭɪɚɜɧɟɧɢɣ�Ȼɨɥɶɰɦɚɧɚ�
ȼɨɥɶɬɟɪɪɚ�� ɍɪɚɜɧɟɧɢɹ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ� ɹɜɥɹɸɬɶɫɹ� ɫɜɹɡɚɧɧɵɦɢ� ɢ�
ɧɟɥɢɧɟɣɧɵɦɢ�

Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɫɜɹɡɚɧɧɨɣ� ɡɚɞɚɱɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɦɟɬɨɞ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɩɪɢɛɥɢɠɟɧɢɣ��
ɉɪɢ�ɪɟɲɟɧɢɢ�ɡɚɞɚɱɢ�ɡɚɞɚɱɢ�ɨ�ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ�ɷɥɟɦɟɧɬɨɜ�ɤɨɧɫɬɪɭɤɰɢɣ�ɢɡ�ɫɥɚɛɨɫɠɢɦɚɟɦɵɯ�
ɷɥɚɫɬɨɦɟɪɨɜ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɦɨɦɟɧɬɧɚɹ� ɫɯɟɦɚ� ɤɨɧɟɱɧɵɯ� ɷɥɟɦɟɧɬɨɜ�� ɜ� ɤɨɬɨɪɨɣ� ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɬɪɨɣɧɚɹ� ɚɩɩɪɨɤɫɢɦɚɰɢɹ� ɩɟɪɟɦɟɳɟɧɢɣ�� ɞɟɮɨɪɦɚɰɢɣ� ɢ� ɮɭɧɤɰɢɢ� ɢɡɦɟɧɟɧɢɹ� ɨɛɴɟɦɚ��
ɉɨɫɬɪɨɟɧɢɟ� ɦɚɬɪɢɰɵ� ɠɟɫɬɤɨɫɬɢ� ɜɵɩɨɥɧɹɟɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɢɧɰɢɩɚ� ɜɢɪɬɭɚɥɶɧɵɯ�
ɩɟɪɟɦɟɳɟɧɢɣ�� Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɜɹɡɤɨɭɩɪɭɝɨɝɨ� ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ� ɷɥɚɫɬɨɦɟɪɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɧɚ� ɨɫɧɨɜɟ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɨɝɨ� ɤɨɧɟɱɧɨɝɨ� ɷɥɟɦɟɧɬɚ� ɫ� ɧɟɡɚɜɢɫɢɦɨɣ�
ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ� ɩɟɪɟɦɟɳɟɧɢɣ� ɩɨ� ɨɛɴɟɦɭ� ɢ� ɩɨ� ɜɪɟɦɟɧɢ�� Ɋɟɲɟɧɢɟ� ɡɚɞɚɱɢ� ɨ� ɧɟɥɢɧɟɣɧɨɦ�
ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɨ� ɫ� ɩɨɦɨɳɶɸ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɦɟɬɨɞɚ� ɇɶɸɬɨɧɚ±Ʉɚɧɬɨɪɨɜɢɱɚ�
>�@� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱɢ� ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ� ɭɬɨɱɧɹɸɬɫɹ� ɮɢɡɢɤɨ�ɦɟɯɚɧɢɱɟɫɤɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɩɨɜɬɨɪɧɨ�ɪɟɲɚɟɬɫɹ�ɡɚɞɚɱɚ ɜɹɡɤɨɭɩɪɭɝɨɫɬɢ��

Ɉɩɪɟɞɟɥɟɧɢɟ� ɞɨɥɝɨɜɟɱɧɨɫɬɢ� ɷɥɟɦɟɧɬɚ� ɤɨɧɫɬɪɭɤɰɢɢ� ɩɪɨɜɨɞɢɬɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ�
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɤɪɢɬɟɪɢɹ� ɪɚɡɪɭɲɟɧɢɹ >�@�� ɭɱɢɬɵɜɚɸɳɢɣ� ɷɧɟɪɝɢɸ� ɞɟɮɨɪɦɚɰɢɢ�� ɷɧɟɪɝɢɸ�
ɜɧɟɲɧɟɣ�ɚɝɪɟɫɫɢɜɧɨɣ�ɫɪɟɞɵ�ɢ�ɬɟɩɥɨɜɵɟ�ɩɨɬɨɤɢ
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ɉɪɢ� ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ� ɫɨɨɬɧɨɲɟɧɢɣ� ɞɨɥɝɨɜɟɱɧɨɫɬɢ� ɭɱɢɬɵɜɚɟɬɫɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɫɜɨɣɫɬɜ�
ɦɚɬɟɪɢɚɥɚ ɨɬ�ɜɪɟɦɟɧɢ�

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɩɪɟɞɥɨɠɟɧɧɨɝɨ�ɦɟɬɨɞɚ�ɪɟɲɟɧ�ɪɹɞ�ɩɪɚɤɬɢɱɟɫɤɢɯ�ɡɚɞɚɱ

�� Ʉɢɪɢɱɟɜɫɤɢɣ ȼ� ȼ� ɇɟɥɢɧɟɣɧɵɟ� ɡɚɞɚɱɢ� ɬɟɪɦɨɦɟɯɚɧɢɤɢ� ɤɨɧɫɬɪɭɤɰɢɣ� ɢɡ�
ɫɥɚɛɨɫɠɢɦɚɟɦɵɯ�ɷɥɚɫɬɨɦɟɪɨɜ���ȼ� ȼ� Ʉɢɪɢɱɟɜɫɤɢɣ��Ⱥ� ɋ� ɋɚɯɚɪɨɜ��± Ʉ���ȻɭɞLɜɟɥɶɧɢɤ��������±
���ɫ��

�� Ⱦɵɪɞɚ ȼ� ɂ��ɉɪɨɱɧɨɫɬɶ�ɢ�ɪɚɡɪɭɲɟɧɢɟ�ɷɥɚɫɬɨɦɟɪɧɵɯ�ɤɨɧɫɬɪɭɤɰɢɣ�ɜ�ɷɤɫɬɪɟɦɚɥɶɧɵɯ
ɭɫɥɨɜɢɹɯ���ȼ� ɂ� Ⱦɵɪɞɚ��± Ʉ���ɇɚɭɤɨɜɚ�ɞɭɦɤɚ��������± ���ɫ�

�



IUDFW#LQPHFK�NLHY�XD ���

Ʉɪɚɩɢɜɚ ɇɚɬɚɥɢɹ�ȼɥɚɞɢɦɢɪɨɜɧɚ

VFKHUELQVND\D#JPDLO�FRP ��

Ʉɚɥɨɲɚɘɥɢɹ�ɂɝɨɪɟɜɧɚ

MXO\NXFKHU#JPDLO�FRP ��

ɄɢɫɟɥɟɜɆɢɯɚɢɥ əɤɨɜɥɟɜɢɱ ���

Ʉɿɧɡɟɪɫɶɤɢɣ Ⱦɟɧɿɫ ɋɟɪɝɿɣɨɜɢɱ

GHQNLQ]#PDLO�UX ������������

Ʉɥɟɜɱɭɤ ȱɜɚɧ�ȱɜɚɧɨɜɢɱ

NOHYFKXN#\DQGH[�UX ��

Ʉɥɢɦɟɧɤɨ Ⱦɦɢɬɪɨ�Ⱥɧɞɪɿɣɨɜɢɱ

GLPDBNOLPHQNR#LQER[�UX ��

Ʉɨɠɚɦɟɬɨɜ Ⱥɛɚɬ�Ɍɭɪɫɭɦɭɪɚɬɨɜɢɱ ��

Ʉɭɬɥɵɦɭɪɚɬɨɜɘɫɭɩ�Ʉɭɥɛɚɟɜɢɱ

TB\XVXS#PDLO�UX ��

Ʉɪɚɤɘɪɿɣ ȼɚɫɢɥɶɨɜɢɱ

\XUL�NUDN#JPDLO�FRP

NUDN#XQLY�NLHY�XD
��������

Ʉɪɭɬɢɣɘɪɢɣ�ɋɟɪɝɟɟɜɢɱ

\XUL\�NUXWL\#PDLO�UX ��

Ʉɭɥɿɧɫɶɤɢɣ ȼɿɬɚɥɿɣ Ɇɢɤɨɥɚɣɨɜɢɱ

JHUPDKLV#JPDLO�FRP ���

Ʉɭɫɢɣ ɋɟɪɝɟɣ ɇɢɤɨɥɚɟɜɢɱ

VHUJLL�NXVLL#JPDLO�FRP ���

Ʉɭɫɢɣ əɪɨɫɥɚɜ Ɇɚɪɤɿɹɧɨɜɢɱ

MDUN\P#XNU�QHW ���

Ʉɭɱɟɪɟɧɤɨ Ⱥɧɧɚ�Ⱦɦɢɬɪɿɜɧɚ

PDJPHO�XD#JPDLO�FRP ��

Ʉɭɡɶɦɢɧɚ Ʌɸɞɦɢɥɚ�Ʉɨɧɫɬɚɧɬɢɧɨɜɧɚ

/\XGPLOD�.X]PLQD#NSIX�UX ��

Ʉɨɡɥɨɜɚ ɇɚɞɿɹ�Ɉɥɟɤɫɚɧɞɪɿɜɧɚ

QNR]ORYDD#JPDLO�FRP ��

Ʉɚɦɪɚɬɨɜ ɋɟɪɝɟɣ�ȼɥɚɞɢɦɢɪɨɜɢɱ

VHUJH\�NDPUDWRY#JPDLO�FRP ��

Ʉɭɥɹɧ ȼɿɤɬɨɪ�Ɋɨɦɚɧɨɜɢɱ

Y�NXO\DQ#JPDLO�FRP ��

Ʉɭɧɟɰɶ əɪɨɫɥɚɜ�ȱɜɚɧɨɜɢɱ

NXQHWV#LDSPP�OYLY�XD ���

Ʉɭɪɩɚ Ʌɿɞɿɹ�ȼɚɫɢɥɿɜɧɚ

O�NXUSD#PDLO�UX ���

Ʉɭɰɟɧɤɨ ȱɝɨɪ�Ⱥɧɚɬɨɥɿɣɨɜɢɱ

NXWVHQNRBLBD#XNU�QHW ��

Ʉɨɡɿɣ ȱɪɢɧɚ�əɪɨɫɥɚɜɿɜɧɚ

LUDBVKRW#\DKRR�FRP ���

Ʉɨɥɨɦɿɣɱɭɤ Ɉɥɟɝ ɉɟɬɪɨɜɢɱ

NRORPLWK\N#UDPEOHU�UX ���

Ʉɚɪɧɚɭɯɨɜ ȼ�Ƚ�� ���

Ʉɨɡɥɨɜ ȼ�ɂ�� ���

Ʉɚɪɧɚɭɯɨɜɚ Ɍ�ȼ�� ���

Ʉɨɜɚɥɶɘɪɿɣ ȼɿɬɚɥɿɣɨɜɢɱ

VPLWK#XLV�NLHY�XD ���

Ʉɨɧɞɪɚɬɶɟɜɚ ɇɚɬɚɥɢɹ Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ

Q�NRQGU#PDLO�UX ���

Ʉɨɧɞɪɚɬɸɤ ɋɟɪɝɿɣɋɟɪɝɿɣɨɜɢɱ

VHUJH\�NRQGUDW����#JPDLO�FRP ���

ɄɨɧɫɬɚɧɬLɧɨɜ Ɉɥɟɤɫɚɧɞɪ�ȼɨɥɨɞɢɦɢɪɨɜɢɱ

DNRQVW�LP#PDLO�UX ���

Ʉɨɡɚɤɨɜɚ ɇɚɬɚɥɶɹ Ʌɟɨɧɢɞɨɜɧɚ

NR]DNRYD�QDWDOL#JPDLO�FRP ���

Ʉɨɡɭɛ ȼɥɚɞɢɫɥɚɜ ɘɪɿɣɨɜɢɱ

Y�\�NR]XE#JPDLO�FRP ���

Ʉɨɡɭɛɘɪɢɣ�Ƚɨɪɞɟɟɜɢɱ

NRVXE#UDPEOHU�UX ���

Ʉɨɡɭɛ Ƚɚɥɢɧɚ�Ⱥɥɟɤɫɚɧɞɪɨɜɧɚ

NRVXE#UDPEOHU�UX ���

ɄɨɫɨɜɟɰɶɆ�Ⱥ�
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>HWDO�@� ± Ʉɢʀɜ�� Ⱦɉ� ȱɧɮɨɪɦ��ɚɧɚɥɿɬ�� ɚɝɟɧɬɫɬɜɨ�� ����� ±ɫ�� ±� �ȼɿɫɧɢɤ� Ʉɢʀɜɫɶɤɨɝɨ� ɧɚɰɿɨɧɚɥɶɧɨɝɨ�
ɭɧɿɜɟɪɫɢɬɟɬɭ�ɿɦɟɧɿ�Ɍɚɪɚɫɚ�ɒɟɜɱɟɧɤɚ���

Ⱥɞɪɟɫɚ�ɪɟɞɚɤɰɿɣɧɨʀ�ɤɨɥɟɝɿʀ�
�������Ʉɢʀɜ��ɩɪɨɫɩɟɤɬ�ɚɤɚɞ��Ƚɥɭɲɤɨɜɚ��ɞ��ɤɨɪɩ�����ɄɇɍɌɒ��
ɮɚɤɭɥɶɬɟɬ�ɤɨɦɩ¶ɸɬɟɪɧɢɯ�ɧɚɭɤ�ɬɚ�ɤɿɛɟɪɧɟɬɢɤɢ��ɬɟɥ������������������


