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:HOZHIKASHVILI 6� !���0ETUKHOVA .� 6���&ARKHADOV -� 0�

7KH�SDSHU�UHYLHZV�FXUUHQW�VWDWH�DQG�GHYHORSPHQW�WUHQGV�RI
FRPSXWHUL]HG�TXHXLQJ�V\VWHPV�DQG�VSHHFK�WHFKQRORJLHV��'HVSLWH
VFLHQWLILF�DGYDQFHV�RI�VSHHFK�WHFKQRORJLHV��FRPSXWHU�VSHHFK�UHF�
RJQLWLRQ�KDYH�QRW�\HW�DFKLHYHG�WKH�OHYHO�W\SLFDO�IRU�KXPDQ�LQGL�
YLGXDOV��7KH�SDSHU�VKRZV�WKDW�DW�WKH�FXUUHQW�UHFRJQLWLRQ�OHYHO�
VWDEOH�DQG�HIIHFWLYH�RSHUDWLRQ�RI�WKH�V\VWHPV�ZLWK�VSHHFK�UHFRJ�
QLWLRQ�FDQ�EH�DWWDLQHG�E\�PHDQV�RI�LQWHUIDFH�DGMXVWPHQW�DQG�GL�
DORJXH�PDQDJHPHQW��7KH�DSSURDFKHV�WR�SHUIRUPDQFH�LPSURYH�
PHQW�RI�VHUYLFH�V\VWHPV�ZLWK�VSHHFK�UHFRJQLWLRQ�ZLWK�WKH�KHOS�RI
DOJRULWKPLF�WHFKQLTXHV�DUH�GLVFXVVHG�
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7KH�SUREOHPV�RI�GHYHORSPHQW�DQG�GLVVHPLQDWLRQ�RI�PRGHUQ
HOHFWURQLF� DSSOLFDWLRQV� RSHUDWLQJ� LQ� QHWZRUN� HQYLURQPHQW� DUH
GLVFXVVHG��7KHLU�VWUXFWXUDO�VLPLODULW\�WR�DXWRPDWHG�VHUYLFH�V\V�
WHPV�LV�VKRZQ��7KH�WHFKQRORJ\�RI��HOHFWURQLF�FRPPHUFH��LQ�WKH
,QWHUQHW�HQYLURQPHQW�FDQ�EH�FRQVLGHUHG�DV�WKH�FXUUHQW�GHYHORS�
PHQW�VWDJH�RI�DXWRPDWHG�VHUYLFH�V\VWHPV�
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7KH� SDSHU� GHVFULEHV� 6LUHQD���� FRPSXWHU�EDVHG� UHVHUYDWLRQ
V\VWHP�WKDW�UHSODFHG�WKH�HDUOLHU�V\VWHP�6LUHQD�� ZRUNLQJ�DV�ORQJ
DV�VLQFH�������7KH�VROXWLRQV��DSSOLHG�LQ�6LUHQD���� HQDEOHG�FRQ�
VLGHUDEOH�IXQFWLRQDOLW\�HQKDQFHPHQW��SURYLGHG�D�QHZ�OHYHO�RI�UH�
VRXUFH�PDQDJHPHQW�DQG�RSHQHG�WKH�DFFHVV�WR�UHVRXUFHV�WKURXJK
D�PD[LPXP�QXPEHU�RI�GLVWULEXWLRQ�FKDQQHOV�
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7KH�SDSHU�GHVFULEHV�WKH�DXWRPDWHG�V\VWHP�UHDOL]LQJ�WUDIILF�VLJ�
QDOV�FRRUGLQDWLRQ��WUDIILF�PDQDJHPHQW�LQ�VSHFLDO�DQG�H[WUHPH�VLW�
XDWLRQV��YLGHR�VXUYHLOODQFH�DQG�YLGHR�UHFRUGLQJ��DXWRPDWLF�WUDIILF
PRQLWRULQJ��WUDYHOHU�LQIRUPDWLRQ��DQG�WUDIILF�PDQDJHPHQW�LQ�/H�
IRUWRYR�WXQQHO�FRPSOH[�
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7KH�SDSHU�GHVFULEHV�$XWRYRN]DO����%XV�6WDWLRQ����V\VWHP�È
WKH�HQKDQFHPHQW�RI�WKH��VW�5XVVLDQ�EXV�FRQYH\DQFH�VDOHV�V\VWHP�
7KH�DSSURDFKHV�WR�V\VWHP�GHVLJQ�DUH�H[SRXQGHG��LWV�IXQFWLRQDO�
HQJLQHHULQJ��DQG�WHFKQLFDO�IHDWXUHV�DUH�GHVFULEHG��,Q�DGGLWLRQ�WR
LWV�GLUHFW�IXQFWLRQV��WKH�V\VWHP�EHFDPH�D�IUDPHZRUN�IRU�EXLOGLQJ
D�FRQWURO�ORRS�RI�DOO�FRPPHUFLDO�DFWLYLWLHV�RI�FRQYH\DQFH�EXVLQHVV
SDUWLFLSDQWV�
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+OLOTNIKOV !� 6���-YASOYEDOVA :� 0�

7KH�IHDWXUHV�RI�6LPVFULSW�VLPXODWLRQ�ODQJXDJH�DUH�GLVFXVVHG�
LWV�GHYHORSPHQW� WRROV� DQG� WKH�DSSURDFKHV� WR�TXHXLQJ� V\VWHPV
DQDO\VLV�DUH�GHVFULEHG��$�VLPXODWLRQ�PRGHO�H[DPSOH�LV�LQFOXGHG�
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:HOZHIKASHVILI 6� !���0ETUKHOVA .� 6���:ATSEPIN !� .��

!ZAROV 6� 6�

7KH�SDSHU�GLVFXVVHV�ZRUN�RUJDQL]DWLRQ�RI� WD[L� GLVSDWFKLQJ
FHQWUH� ZLWK� WKH� KHOS� RI� VWDWH�RI�WKH�DUW� WHFKQRORJLHV� VXFK� DV
*36�� VSHHFK� UHFRJQLWLRQ� WHFKQRORJ\��HOHFWURQLF�SD\PHQW� V\V�
WHPV��HWF�
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3HPANOV�3� .�

0RGHUQ�HOHFWURQLF�SD\PHQW�V\VWHPV�FXUUHQWO\�DYDLODEOH�IURP
WKH�5XVVLDQ�,QWHUQHW�DUH�UHYLHZHG��WKHLU�IXQFWLRQV�DQG�VHUYLFHV
DUH�SUHVHQWHG��7KH�DSSOLFDWLRQ�RI�FRPSXWHUL]HG�VSHHFK�WHFKQRO�
RJLHV�IRU�LQWHUQHW�PRQH\�WUDQVIHUV�DUH�GHVFULEHG�E\�WKH�H[DPSOH
RI�7HOHSDWK�VHUYLFH�RI�:HE0RQH\�SD\PHQW�V\VWHP�
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&ARKHADOV -� 0���:HOZHIKASHVILI !� 6�

7KH�SDSHU�SUHVHQWV�D�PDWKHPDWLFDO�PRGHO�IRU�FDOFXODWLQJ�WKH
DYHUDJH�QXPEHU�RI�UHWULHV�LQ�D�VSHHFK�UHFRJQLWLRQ�GLDORJXH��7ZR
DOJRULWKPV�RI�FRPSXWHU�EHKDYLRU�DQG�GHVFULEHG�DQG�FRPSDUHG�
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:HIRABOK !� .�

$�PHWKRG�RI�+DQNHO�PDWUL[�DQDORJ�GHVLJQ�IRU�D�QRQOLQHDU�GLV�
FUHWH�G\QDPLF�V\VWHP�LV�RIIHUHG�RQ�WKH�EDVLV�RI�WKH�DQDORJV�RI�RE�
VHUYDELOLW\�DQG�FRQWUROODELOLW\�PDWULFHV�
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3TUKACH /� 6�

$�QHZ�GHILQLWLRQ�RI�VLJQDO�SDUDPHWULF�LQYDULDQFH�RI�D�QRQ�
OLQHDU�V\VWHP�LV�RIIHUHG��7KH�FRQGLWLRQV�RI�LQYDULDQFH�RI�V\VWHP�V
UHVSRQVH�SDUDPHWHUV�WR�WKH�VRXUFH�VLJQDO�V�DPSOLWXGH�DUH�GHWHU�
PLQHG��7KH�FRQQHFWLRQ�EHWZHHQ�FODVVLFDO�DQG�SDUDPHWULF�LQYDU�
LDQFH�LV�HVWDEOLVKHG��7KH�HTXDWLRQV�IRU�LQYDULDQFH�GHIHFW�HYDOXD�
WLRQ�DUH�GHULYHG��DQG�WKH�ZD\V�WR�GHFUHDVH�LW�DUH�FRQVLGHUHG��$
SRVVLELOLW\�RI�FRQWURO�V\VWHP�RSWLPL]DWLRQ�ZLWK�UHVSHFW�WR�WKH�VLJ�
QDO�SDUDPHWULF�LQYDULDQFH�FULWHULRQ�LV�GLVFXVVHG�

6&$/$%/(�08/7,5,1*�),;('�3/$176
)25�08/7,�352&(6625�&20387$7,21
6<67(06 �������������������������������������������������������������������

0ODLAZOV 6� 3�

$� FRQFHSW� RI� VFDODEOH�PXOWLULQJ� FRPPXQLFDWLRQV� QHWZRUN
ZKRVH�WKURXJKSXW�FDQ�EH�GLUHFWO\�SURSRUWLRQDO�WR�WKH�QXPEHU�RI
QHWZRUN�QRGHV�DW�ORZ�ULQJ�FRXQW�LV�RIIHUHG�

7+(�0$1$*(0(17�2)�86(5�,17(5)$&(
'(6,*1�$1'�,03/(0(17$7,21
21�7+(�%$6,6�2)�2172/2*,(6 �����������������������������

'RIBOVA 6� 6���+LESHCHEV !� 3�

$�QHZ�DSSURDFK�DOORZLQJ�IRU�VRIWZDUH�V\VWHPV�GHYHORSPHQW
UHTXLUHPHQWV�DQG�EDVHG�RQ�WKH�DQDO\VLV�RI�PRGHUQ�XVHU�LQWHUIDFH
GHYHORSPHQW� WRRONLWV� LV�RIIHUHG��7KH�DSSURDFK�V�PHVVDJH� LV� WR
FUHDWH�WKH�LQIRUPDWLRQ�QHHGHG�IRU�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ
RI�D�VSHFLILF�XVHU� LQWHUIDFH�EDVHG�RQ�WKH�RQWRORJLHV�GHVFULELQJ
HDFK�FRPSRQHQW�RI�WKH�XVHU�LQWHUIDFH��ZLWK�WKH�VXEVHTXHQW�DX�
WRPDWLF�JHQHUDWLRQ�RI�WKH�LQWHUIDFH�V�H[HFXWDEOH�FRGH�EDVHG�RQ
WKLV�KLJK�OHYHO�VSHFLILFDWLRQ�

&21752/�6<67(06�:,7+�,'(17,),(5�
3$57�,, ����������������������������������������������������������������������

"UNICH !� ,�

7KH�SUREOHPV�RI�SODQW�LGHQWLILFDWLRQ�GXULQJ�LWV�QRUPDO�RSHU�
DWLRQ�DQG�WKH�SUREOHP�RI�PDLQ�FRQWURO�ORRS�V\QWKHVLV�IRU�D�FRQ�
WURO�V\VWHP�DUH�GLVFXVVHG��7KH�IRFXV�LV�PDGH�RQ�WKH�SUREOHP�RI
PD[LPXP�SHUPLVVLEOH�WUDQVLHQW�VSHHG�LQ�WKH�LGHQWLILHU�DQG�WKH
PD[LPXP�DWWDLQDEOH�FRQWURO�DFFXUDF\�LQ�WKH�SUREOHP�RI�PDLQ
FRQWURO�ORRS�V\QWKHVLV�ZKHQ�D�SULRUL�LQIRUPDWLRQ�DERXW�H[WHUQDO
GLVWXUEDQFHV�LV�DYDLODEOH�

,'(17,),&$7,21�2)�672&+$67,&�352&(66
6758&785(����������������������������������������������������������� ��

3OKOLOV 3� 6���0OGORELOV 6� !�

$�VROXWLRQ�WR�WKH�LGHQWLILFDWLRQ�SUREOHP�IRU�WKH�FXUUHQW�VWUXF�
WXUH� RI� D� QRQOLQHDU�PXOWL�VWUXFWXUDO� VWRFKDVWLF� SURFHVV� LQ� WKH
FRXUVH�RI�QRQOLQHDU�PHDVXUHPHQWV�RI�LWV�VWDWH�YHFWRU�LV�SURSRVHG�
7KH�IHDVLELOLW\�RI�WKH�SUDFWLFDO�UHDOL]DWLRQ�RI�WKH�DSSURDFK�VXJ�
JHVWHG�LV�DQDO\]HG��DQG�D�QXPHULFDO�H[DPSOH�LOOXVWUDWLQJ�LWV�HIIL�
FLHQF\�LV�DGGXFHG�

(1685,1*�$,5&5$)7�&21752/�$&&85$&<
$1'�&217,18,7<�81'(5�(;7(51$/
3(5785%$7,216��������������������������������������������������� ��

+ASIMOV !� -���-AMEDLI %� -���#HERNYAVSKY ,� 4���ET�AL�

$�SRVVLELOLW\�RI�XWLOL]LQJ� LQIRUPDWLRQ�IORZV� LQKHUHQW� LQ�WKH
FRPELQHG�FRQWURO�V\VWHP�IRU�VROYLQJ�WKH�SUREOHP�RI�DLUFUDIW�FRQ�
WURO�DFFXUDF\�LPSURYHPHQW�DQG�FRQWLQXLW\�SURYLVLRQ�XQGHU�H[�
WHUQDO�SHUWXUEDWLRQV�LV�GLVFXVVHG�

,1)250$7,21�6833257�)25�$�/($51,1*
25*$1,=$7,21����������������������������������������������������� ��

3ANNIKOVA )� .�

3HUVRQQHO�WUDLQLQJ�SURFHVV�LV�H[DPLQHG�DV�D�EHJLQQLQJ�RI�WKH
UHDOL]DWLRQ�RI�DQ\�RUJDQL]DWLRQ�V�VWUDWHJ\��7KH�SURFHVV�FDQQRW�EH
GLVFUHWH�EHFDXVH�VWUDWHJLF�GLUHFWLYHV�LQ�WKH�PRGHUQ�ZRUOG�DUH�D
VXEMHFW�WR�SHUPDQHQW�XSGDWLQJ��7KH�SDSHU�DQDO\]HV�WKH�HOHPHQWV
RI�D�OHDUQLQJ�RUJDQL]DWLRQ��FRQFOXGHV�DERXW�WKH�LQVXIILFLHQF\�RI
WKH�WUDGLWLRQDO�DSSURDFK�WR�WKH�PRQLWRULQJ�RI�OHDUQLQJ�SURFHVVHV�
DQG�RIIHUV�D�QHZ�FRQFHSW�RI�RUJDQL]DWLRQDO�FKDQJHV�PRQLWRULQJ�

*$=3520�-6&�0$1$*(0(17
,03529(0(17������������������������������������������������������ ��

+RUPORNITSKAYA )� !�

7KH�SDSHU�GLVFXVVHV�WKH�H[SRUW�JDV�GHOLYHULHV�PDUNHW�DQG�WKH
SRVVLELOLW\�RI�JDV�LQGXVWU\�PDQDJHPHQW�LPSURYHPHQW�XQGHU�WKH
FRQGLWLRQV�RI�IRUHLJQ�HFRQRPLF�DFWLYLWLHV�OLEHUDOL]DWLRQ�

%8'*(7,1*�02'(/,1*�0(7+2'6
)25�,17(*5$7('�&203$1,(6 ��������������������������� ��

+ARIBSKY !� 6���-ISHUTIN�$� 9U���3HISHORIN�9U�2�

7KH�HVVHQFH�RI�ILQDQFH�DQG�HFRQRPLF�VLPXODWLRQ�PRGHOLQJ
IRU�WKH�EXGJHW�SODQQLQJ�RI�LQWHJUDWHG�FRPSDQLHV�DUH�GLVFXVVHG�DV
ZHOO�DV�WKH�EDVLF�FRQFHSWV�RI�EXGJHWLQJ�VLPXODWLRQ�PRGHOV�GHYHO�
RSPHQW�IRU�YDULRXV�DJJUHJDWLRQ�OHYHOV��KHDG�RIILFH��VXEVLGLDU\�
WKH�ZKROH�FRPSDQ\���7KH�DOJRULWKPV�RI�UDZ�GDWD�DFTXLVLWLRQ�DQG
FRQYHUVLRQ�DUH�GHVFULEHG�

�������������������������������������� ��,9(5,�9� 35$1*,6+9,/,
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