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MIT 2011

Mathematical and Informational Technologies

MaTtemaTuyke n MHPOPMALMOHE TEXHONOT U]
MaTtemaTtuyeckme n MHGOPMALMOHHbIE TEXHONOTUN
Mathematical and Informational Technologies

Bogmy KoHpepeHuuje
CnpaBOYHUK KOHPepeHLUM
Conference Information

TexHWYKM ypegHuK: [AdparaH Ahumosuh

PeueHsuja: Maja MNeTkoBuh
Coma bejzen

M3paBau: OpywTBo matematmnyapa Kocosa n Metoxuje
MpupoaHo-maTemaTnykm dakynteTt
Kocoscka Mutposumua
None Pnbapa 6p. 29
Ten: +38128425396

3a n3gasava: Mpod. ap AojunH MeTkoBuh
Tupax: 160 npumepaka
Ltamna: MCT lajuh, beorpag,

beorpag, asryct 2011.

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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OpraHusatopu KoHPpepeHuuje:

- MHcTUTYT pauyHapckunx TexHonoruja CO PAH, HoBocnbupck, Pycuja

- Anda YHusepsurert, beorpag, Cpbuja

- ApywTBo maTtematnyapa Kocoea n Metoxuje, Kocoscka MuTposuua, Cpbuja

- NHcTuTyT padyHapckor moaenosaka CO PAH, KpacHojapck, Pycuja

- WHcTUTYT AMHammKe cnuctema u Teopmje ynpassbarba CO PAH, MpkyTck, Pycuja

- HoBocmnbupcKku aprkaBHu yHMBep3nuTeT, HoBocnbupck, Pycnja

- HoBOCMOUPCKM APrKABHU TEXHUYKKM YHMBEP3UTET, HOBOCMBMPCK, PycKja

- CneumjanHO KOHCTPYKTOPCKO-TEXHOMOLWKM Bupo “Hayka” KHL, CO PAH,
KpacHojapck, Pycuja

- KasaxcTaHcKu HaumMoHanHu yHuBep3utet “An ®apabu”, Anma Ata, KasaxctaH

OpraHusaTtopbl KOHPepeHuun:

MHCTUTYT BbluMCANTENbHbIX TexHonormni CO PAH, HoBocnbupck, Poccua
Yuusepcutet Anboda, benrpaa, Cepbus
MaTemaTnuyeckoe obuiectso Kocoso n Metoxumn, KocoBcka MuTtposuLa,
Cepbus
UHCTUTYT BbluncanTenoHoro mogenmposaHua CO PAH, KpacHoApck, Poccua
NHCTUTYT AMHaMMUKKN cuctem nteopmn ynpasneHna CO PAH, MpkyTck, Poccna
HoBocnbupcKnii rocyaapctBeHHbIN yHuBepcuteT, HoBocmbupck, Poccua
HoBocMBUPCKMIA rOCYaapCTBEHHDBIN TEXHUYECKUIA YHUBEPCUTET,
HoBocmbupck, Poccua
- CneymanbHOE KOHCTPYKTOPCKO-TEXHONOrMYecKoe 6topo “Hayka” KHL,

CO PAH, KpacHospck, Poccusa
- Ka3axckunit HauMoHanbHbIM YHUBEPCUTET M. anb-Papabu, AamarTsl,
KasaxctaH

The conference is organized by

Institute of Computational Technologies SB RAS, Novosibirsk, Russia
University Alfa, Belgrade, Serbia

Mathematical Society of Kosovo and Metohija, Kosovska Mitrovica, Serbia
Institute of Computational Modelling SB RAS, Krasnoyarsk, Russia
Institute for System Dynamics and Control Theory SB RAS, Irkutsk, Russia
Novosibirsk State Technical University, Novosibirsk, Russia

Novosibirsk State University, Novosibirsk, Russia

Special Designing and Technological Bureau “Nauka” KSC SB RAS,
Krasnoyarsk, Russia

- Al-Farabi Kazakh National University, Almaty, Kazakhstan

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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MoKkpoBuTte/bU KOHpepeHuuje:

e MWHUCTApPCTBO 3a HAYKY M TEXHOMOLWKM pa3Boj Penybanke Cpbuje
* YHuep3utet y MpuwtmHu, Kocoscka Mutposuua, Cpbuja
e Anda YHusepsutet, beorpag, Cpbuja

KoHdepeHuuna npoBoguTca Npu noaaepiKe:

*  MuHUCTEPCTBA HAaYKM U TEXHONOTMYECKOro pa3sutua Cepbun
e YHusepcuteta NMpuwtmHbl, KocoBcka Mutposuua, Cepbus
* YHusepcuteta Anboda, benrpag, Cepbus

The Conference is supported by the:

e Ministry of Science and Technological Development Republic of Serbia
e University of Pristina, Kosovska Mitrovica, Serbia
e University Alfa, Belgrade, Serbia

CnoH3opu KoOHdepeHuuje:
e 3aBop 3a ybeHuke, beorpag, Cpbuja
e [lpod. ap XpaHucnas Munowesuh, ButaHosau,, Cpbuja

CnoHcopbl KoHdepeHuuu:

e U3patenbcTBO yyebHOM nuTepaTypsl, benrpaa, Cepbus
e [lpogeccop XpaHucnas Munouwesud, ButaHosal,, Cepbus

Conference Sponsors:

e State Company of Textbooks, Belgrade, Serbia
e Prof. Dr. Hranislav Milosevic, Vitanovac, Serbia

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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Teme KOHepeHumje:
PauyHapcke mexHonoauje:

- PauyHCKO mopgenoBarbe CNOXKEHUX GU3NYKMX NOjaBa: METOAM, aNrOPUTMU,
nporpamu, pesynTaTtu;

- Teopuja M NpaKca pavyyHapCTBa BUCOKUX NepdOpMaHCH.

UHpopmayuoHe u mesneKoMyHUKAUUOHe mexHoozuje:

- MoAenu, MeTogmu 1 TexHosornje obpasa NpocTopHo-pacnopeheHnx noga-
TaKa;

- MHTerpaumja aesbeHnx MHPoOpPMaLMOHUX pecypca;
- HOBE Te/IeKOMYHUKALMOHEe TeXHOorHje.

Mamemamu4Ke mexHonozauje:

andepeHumjanHe jeaHaunHe y NPUPOAHMM HayKamMa U TEXHULM;

napumjanHe gudepeHunjanHe jegHaunmHe - Teopuja U NPUMEHa];

KOMMN/IEKCHA aHa/In3a,

OCHOBHW U NPUMEHEHN 334aLUM MaTEMATUUKE CTaTUCTUKE U TeOpUje Bepo-
BaTHohe.

HanpasneHus pabotbi:

BoeryucnumernosHblie mexHosno2uu:

- YAC/IEHHOE MOJE/INPOBAHNE C/IOKHbIX (PUIMUYECKUX ABIEHUN: METOAbl,
aNropuUTMbl, MPOrPammbl, Pe3ynbTaTbl;

- TEOPUA U NPAKTUKA BbICOKONPOMU3IBOANTE/IbHbIX BbIYNCNEHUNA.

WNHGopMayuoHHblIe U MeneKoMMYHUKAUUOHHbIe MmexHOM02Uu:
- MOAEeNn, MeToabl U TEXHONOTMK 06PabOTKM NPOCTPAHCTBEHHbIX AAHHbIX;
- MHTerpauus pacnpegeneHHbiXx MHPOPMaLMOHHbIX PECYpCoB;

- HOBble TENEKOMMYHUNKALMUOHHbIE TEXHO/TOTUN.

MamemamuyecKkue mexHoso2uu:

anddepeHuManbHble ypaBHEHUA B 3a4a4aX €CTECTBO3HAHUA U TEXHUKM;

YPaBHEHUSA B YACTHbIX MPOU3BOAHbIX - TEOPUA U NPUIOKEHUS;

KOMMJIEKCHbIN adHaNuns,

cbpr,ameHTaanble M NPUKNagHble 3a4a4mn MaTEMATMYECKOM CTaTUCTUKKN U
TEOPUA BEPOATHOCTMU.

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Conference Topics:

Computing technologies:

- numerical modeling of complex physical phenomena: methods, algorithms,
programs, results;

- theory and practice of high performance computing.

Information and telecommunication technologies:

- models, methods and technologies of spatial data processing;
- integration of distributed information resources;

- new telecommunications technologies.

Mathematical technologies:

- differential equations in science and technology;

- partial differential equations - theory and applications;
- complex analysis;

- fundamentaland applied problems of mathematical statistics and probability
theory.

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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HayuHu op6op:

WokKuH J. U., akagemuk, Pycnja, npeaceaHuk

Butoweswuh 3., pektop YHuBepsuteta y MNpuwtnHun, Cpbuja, konpeacegHuK
DonunuanuH k., npeaceaHuk AMKnM, Cpbuja, KonpeaceaHUK
Hymarynos b. T., akagemuk, KasaxcraH, KonpegceaHuk
JoBaHoBuh A., npopekTtop YHusep3suteta y NpuwtnHu, Cpbuja, KonpeaceaHmK
Mwunowesuh X., npodecop, Cpbuja, npeacegHnk OpraHusaumoHor ogbopa
Netkosuh A., npodecop, Cpbuja, 3ameHMK npeaceaHnKa
Yyb6apos J1. b., npodecop, Pycuja, 3ameHunK npeacegHunKa
MwunosaHoswuh ., akagemuk, Cpbuja

Kapwuh [., akagemuk, Cpbuja

bauesuh M., npodecop, Cpbuja

3eyesuh P., npodecop, Cpbuja

barbaHuH M., npodecop, bocHa n XepuerosmHa

Bykosuh M., npodecop, BocHa 1 XepLeroBmHa
loBepapuua B., npodecop, bocHa 1 XepuerosuHa

Mukyna M., npodecop, bocHa n XepuerosmHa

MNepyHuunh b., akagemuk, bocHa n XepuerosmHa

KpeHnep 4., npodecop, Hemauka

PosHep K., npodecop, Hemauka

Pew M., npodecop, Hemauka

LLoknHa H., goKtop, Hemauka

BnayHwTejH H., npodecop, U3paen

Kut E., npodecop, U3paen

Cnapgkesuy M., goktop, N3paen

[anaes H. T., akagemunk HNA PK, KazaxctaH

OpyHxaHoB M. K., akagemunk HNA PK, KazaxctaH
Temupbekos H. M., npodecop, KazaxcraH

ajHakos A. XK., akagpemunk HUH PK, Kuprucrax
Oumutposcku [., npodecop, MakegoHuja - Uh Memopunam
LLlekyTKOBCKM H., npodecop, MaKeaoHwuja

OnmoBscku [., akagemuk, MakegoHuja

buukos W. B., unaH PAH, Pycuja

Mocksuues B. B., npodecop, Pycuja

MNotanos B. M., npodecop, Pycuja

MoTaTtypkuH O. U., npodecop, Pycunja

CmaruH C. U., unaH PAH, Pycnja

CremnKkoBcKuj A. /1., akagemuk, Pycuja

depotos A. M., unaH PAH, Pycuja

LWajaypos B. B., unaH PAH, Pycnja

baHkosuh B., npodecop, Cpbuja

Majuh Jb., npodecop, Cpbuja

Jopocnosayku P., npodecop, Cpbuja

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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opwuh A., npodecop, Cpbuja
Mwujannosuh XK., npodecop, Cpbuja
MwunosaHosuh U., npodecop, Cpbuja
Mwujannosuh B., npodecop, Cpbuja
MNetposuh M., npodecop, Cpbuja
Munnnosuh C., akagemuk, Cpbuja
Mpotuh E., npodecop, Cpbuja
Papenkosuh C., npodecop, Cpbuja
Pakouyesuh B., npodecop, Cpbuja
Pajosunh M., npodecop, Cpbuja
Lakuh H., npodecop, Cpbuja
KaHaHTaj A., npodecop, TajnaHa,
Taxup bepunpu Moxamepq, npodecop, TyHUC
E3zeanHe lekxun, npodecop, TyHUC
Jynpawes 3. X., npodecop, Y3beKkncraH
Nasuhesuh XK., npodecop, LipHa lopa
EjHapcoH b., npodecop, LLseacka
PapeHkosuh B., npodecop, Cpbuja
Babuh P., npodecop, Cpbuja

Bojosuh P., npodecop, Cpbuja
ApaHhenosuh U., npodecop, Cpbuja
Metposuh B., npodecop, Cpbuja
Cresosuh C., npodecop, Cpbuja

OpraHusauuoHu ogbop:

Xpanucnas Munoweswuh, Cpbuja, npeacegHuk

NeoHunpg Yybapos, Pycuja, 3aMeHnK npeaceaHnKa

DojunH NetkoBuh, Cpbuja, 3ameHMK npeaceaHnNKa

MeaH ApaHhenosuh, Cpbuja, cnoHsopcTBa 1 pUHaHCUje

Hatawa PageHKoBuh, Cpbuja, cekpeTtap, npunpema nybamkumja
DOparadH Ahumosuh, Cpbuja, cekpeTap, npenncka Ha Cpnckom jesnky
Comba bejsesb, Pycuja, cekpetap, npenncka Ha Pyckom 1 EHrneckom jeanky
Mwubana AputoHosuh, Cpbuja, cekpetap OpraHunsaumoHor ogbopa
Mwunuua JosaHosuh, Cpbuja

[Oparan PagosaHosuh, Cpbuja

Bnaaguua CrojaHosuh, Cpbuja

MwuneHa MNetposuh, Cpbuja

Jenena Byjakosuh, Cpbuja

Hanunjen bowwuh, Cpbuja

AnekcaHpap Basbapesuh, Cpbuja

Oparan hopwuh, Cpbuja, TeEXHNYKa NOAPLLKA

Cnasuua dawwuh, Cpbuja, 6narajHa

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.



10 e Bopgud KoHdepeHumje © CnpaBoyHuk koHepeHunn @ Conference Information

HayuHbIlt KOMUTET:

WokuH 10.U., akagemuK, Poccma, npeacepatenb
DonnuanuH Y., npodeccop, Cepbua, conpeacenatenp
Butoweswnu 3., npodeccop, Cepbusa, conpeacenatens
XKymarynos b.T., akagemunk HAH PK, KasaxcTtaH, conpeacenatenb
EBaHoBuu A., npodeccop, Cepbua, conpeacenatens
Munouwesuu X., npodeccop, Cepbusn, npeaceaatens OprkomuTeTa
MetkoBuu A., npodeccop, Cepbua, 3am. npeacenatens
Yyb6apos J1.b., npodeccop, Poccua, 3am. npeaceaaTens
baHAaHWH M., npodeccop, bocHmAa u lepuerosunHa
Bykosuy M., npodeccop, bocHua n lepuerosmnHa
loBegapuua B., npodeccop, bocHua u lepuerosrHa
MepyHnuny b., akagemmnK, bocHua u lepuerosmHa
Mukyna M., npodeccop, bocHua u lepuerosnHa
Kpénep A., npodeccop, lfepmaHus

PosHep K., npodeccop, lfepmanHua

Psaw M., npodeccop, lepmanua

LWoknHa H.10., gokTop, lfepmaHua

bnayHwTeliH H., npodeccop, U3pannb

KuT E., npodeccop, N3pannb

Cnapkesuny M.C., goktop, N3pannb

Hanaes H.T., akagemunk HUA PK, KasaxctaH
OpyHxaHoB M.K., akagemuk HNA PK, KasaxctaH
Temunpbekos H.M., npodeccop, KaszaxctaH

anHakos A.XK., akagemunk HAH PK, KbiprbiactaH
Oumuntposcku ., npodeccop, MakeaoHus

Adumoscku [., akagemunk, MakegoHuaA

LWekyToBckm H., npodeccop, MakeaoHus

BbbiukoB U.B., un.-k. PAH, Poccua

Mockeunues B.B., npodeccop, Poccua

MoTanos B.M., npodeccop, Poccus

MoTaTtypkuH O.U., npodeccop, Poccua

CmaruH C.U., un.-k. PAH, Poccua

CtemnKoBcKkui A.J1., akagemuk, Poccua

depnotos A.M., un.-k. PAH, Poccus

Lanaypos B.B., un.-k. PAH, Poccus

ApaHgxenosud U., npodeccop, Cepbun

Babwuy P., npodeccop, Cepbusa

baHKkoBMu b., npodeccop, Cepbus

Bauesuny M., npodeccop, Cepbusa

boéswny P., npodeccop, Cepbusa

lany 1., npodeccop, Cepbusa

HOopocnosayku P., npodeccop, Cepbusn

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Mopwuu A., npodeccop, Cepbusa
3eyesuud P., npodeccop, Cepbusa

Kapwuu [., akagemuk, Cepbusn
MwunosaHoBuy ., akagemuk, Cepbus
MwunosaHosuy W., npodeccop, Cepbus
Mwuannosuy b., npodeccop, Cepbus
Muannosuy XK., npodeccop, Cepbus
MeTposuy B., npodeccop, Cepbusa
MNetposuy M., npodeccop, Cepbusa
Munaunosuy C., akagemuk, Cepbus
MpoTuy E., npodeccop, Cepbusn
PageHKkoBuu b., npodeccop, Cepbusa
PageHnkosuu C., npodeccop, Cepbusa
Paésnu M., npodeccop, Cepbus
PakouyeBuy B., npodeccop, Cepbus
CreBoBuu C., npodeccop, Cepbus
Lakwny B., npodeccop, Cepbun
KaHaHTau A., npodeccop, TannaHg
E3zeanHe [l., npodeccop, TyHuC

Taxup bepunpu Moxamep, npodeccop, TyHUC
KOnpawes 3.X., npodeccop, Y3bekucraH
Masunuesny XK., npodeccop, YepHoropus
AliHapccoH b., npodeccop, Lseuuns

OpraHuU3aLUMOHHbI KOMUTET:

XpaHucnas Munouwesuy, Cepbusa, npeacesatenb
NeoHupg Yyb6apos, Poccus, 3am. npeacenartensa
DoitunH MNetkoBuuy, Cepbun, 3am. npeacenatens
MBaH ApaHpkenosud, Cepbusa

Hatawa PageHKoBuY, Cepbus, yyeHblit cekpeTapb
OparaH AunmoBsuuy, Cepbus, yuyeHblii cekpeTapb
MwunsaHa AputoHoBuu, Cepbus, yueHbln cekpeTapb
CoHsa beitsenb, Poccus, yueHblli cekpeTapb
Mwununua Esanosny, Cepbus

[Oparan PagosaHoBu4, Cepbus

Bnaguua CtoaHosuy, Cepbua

MwuneHa MeTtposuy, Cepbus

EneHa Bysikosud, Cepbus

Oanwnanb fdowny, Cepbus

AnekcaHgp Banapesuy, Cepbus

Oparan Jopwuy, Cepbus

Cnasuua Jawwny, Cepbus

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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Scientific Committee:

Shokin Y.1., professor, Russia, chairman
Dolichanin C., professor, Serbia, co-chairman
Vitosevic Z., professor, Serbia, co-chairman
Zhumagulov B.T., professor, Kazakhstan, co-chairman
Jovanovic A., professor, Serbia, co-chairman
Miloshevic H., professor, Serbia, chairman of Organizing Committee
Petkovic D., professor, Serbia, deputy chairman
Chubarov L.B., professor, Russia, deputy chairman
Banjanin M., professor, Bosnia and Herzegovina
Govedarica V., professor, Bosnia and Herzegovina
Perunicic B., professor, Bosnia and Herzegovina
Pikula M., professor, Bosnia and Herzegovina
Vukovic M., professor, Bosnia and Herzegovina
Kroner D., professor, Germany

Resch M., professor, Germany

Roesner K., professor, Germany

Shokina N., doctor, Germany

Blaunshtein N., professor, Israel

Kit E., professor, Israel

Sladkevich M., doctor, Israel

Danaev N.T., professor, Kazakhstan

Orunkhanov M.K., professor, Kazakhstan
Temirbekov N.M., professor, Kazakhstan
Jainakov A.J., professor, Kyrgyzstan

Dimitrovski D., professor, Macedonia

Dimovski D., doctor, Macedonia

Sekutovski N., professor, Macedonia

Pavicevic Z., professor, Montenegro

Bychkov I.V., professor, Russia

Fedotov A.M., professor, Russia

Moskvichev V.V., professor, Russia

Potapov V.P., professor, Russia

Potaturkin O.l., professor, Russia

Shaidurov V.V., professor, Russia

Smagin S.1., professor, Russia

Stempkovskii A.L., professor, Russia
Arandelovic I., professor, Serbia

Babic R., professor, Serbia

Bacevic M., professor, Serbia

Bankovic B., professor, Serbia

Bojovic R., professor, Serbia

Cakic N., professor, Serbia

Doroslovacki R., professor, Serbia

Gajic L., professor, Serbia

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Karic D., professor, Serbia
Mijailovic B., professor, Serbia
Mijailovic Z., professor, Serbia
Milovanovic G., professor, Serbia
Milovanovic |., professor, Serbia
Petrovic M., professor, Serbia
Petrovic V., professor, Serbia
Pilipovic S., professor, Serbia
Protic E., professor, Serbia
Radenkovic B., professor, Serbia
Radenkovic S., professor, Serbia
Rajovic M., professor, Serbia
Rakocevic V., professor, Serbia
Stevovic S., professor, Serbia
Zecevic R., professor, Serbia
Zoric A., professor, Serbia
Einarsson B., professor, Sweden
Kananthai A., professor, Thailand
Ezzedine Dekhil, professor, Tunis
Tahir Beriri Mohamed, professor, Tunis
Yuldashev Z.Kh., professor, Uzbekistan

Organizing committee:

Hranislav Milosevic, Serbia, chairman

Leonid Chubarov, Russia, deputy chairman
Dojcin Petkovic, Serbia, deputy chairman

Ivan Arandjelovic, Serbia

Natasha Radenkovic, Serbia, academic secretary
Dragan Acimovic, Serbia, academic secretary
Miljana Aritonovic, Serbia, academic secretary
Sonya Beisel, Russia, academic secretary
Milica Jovanovic, Serbia

Dragan Radovanovic, Serbia

Vladica Stojanovic, Serbia

Milena Petrovic, Serbia

Jelena Vujakovic, Serbia

Danijel Dosic, Serbia

Aleksandar Valjarevic, Serbia

Dragan Doric, Serbia

Slavica Dasic, Serbia

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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MnaH papa KoHdpepeHuuje MUT 2011 - BprwauKa barba

Cyb6orta,
27.08.2011.

Hepesma,
28.08.2011.

MoHeaebak,
29.08.2011.

YTopak,
30.08.2011.

Cpega,
31.08.2011.

16:00 - 21:00

08:00
09:00
09:45
10:45
11:30
13:30
15:00
16:20
16:40
18:00
19:00

09:00
11:00
11:30
13:00
15:00
16:20
16:40
18:00
19:00

09:00
11:00
11:30
13:00
15:00
16:20
16:40
18:00
19:00

09:00

09:00

Jonasak n perncrpaumja y4ecHumKa

Perncrpaumnja yyecHuKa
OTBapatbe KOHpepeHLUnje
MneHapHa cegHMua

Kade naysa

MneHapHa cegHMua
Pyuak

Pag no cekumjama

Kade naysa

Pag no cekumjama
3aBplleTak paga no cekumjama
Beuepa

MneHapHa cegHmua

Kade naysa

MneHapHa cegHmua

Pyuyak

Pag no cekumjama

Kade naysa

Pag no cekuymjama

3aBplleTak paga no cekumjama
CeeuaHa Beyepa - baHKeT

MneHapHa cegHmua

Kade naysa

MneHapHa cegHMua

Pyuyak

Pag no cekuymjama

Kade naysa

Pag no cekuymjama

3aBplleTak paga no cekumjama
Beuepa

Opnasak yyecHuKa KoHpepeHuuje

[eo yyecHuKa KoHdepeHumje, nyTyje 3a
byasy, LipHy lopy, roe HacTas/ba ca ga-
JoUM PaZOM y3 NOCETY MaHCTMpY HKuua.

Bprbauka bama, 27.08. - 31.08.2011.

Byasa, 31.08. - 05.09.2011.
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MnaH paga KoHPpepeHumje MUT 2011 - byaBa

YeTBpTak, 09:00 MpeseHTaumja noctepa T1
01.09.2011. 12:30 Pyuak
14:30 Mpernepare N310XKeHNX NocTepa
15:00 3acepamrse pagHe rpyne W1
17:00 3aBplleTakK paaa
MeTak, 09:00 Mpe3eHTauuja noctepa T2
02.09.2011. 12:30 Pyuak
14:30 Mpernegare U310XKEHUX NOCTEPA
15:00 3acepame pagHe rpyne W2
17:00 3aBplleTaK paaa
Cyb6oTa, 09:00 Mpe3eHTauuja nocrepa T3
03.09.2011. 12:30 Pyuak
14:30 Mpernegare U310XKEHUX NOCTEpPa
15:00 3acepame pagHe rpyne W3
17:00 3aBplleTaK paga
Hepnesma, 12:30 Pyuak
04.09.2011. 14:30 3acepamrse pagHe rpyne W4
17:00 3aTBapatbe KoHdepeHumje
MNoHepesbak, 09:00 Opnasak yyecHuKa KoHdepeHuuje
05.09.2011.

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.



16 e Bopgund KoHdepeHumje © CnpaBoyHuk koHepeHunn @ Conference Information

PacnucaHue pabotbl KOoHpepeHuun MIUT 2011 - BpHauKa baHA

Cy66orTa,
27.08.2011.

BocKpeceHbe,
28.08.2011.

MNoHeaenbHUK,
29.08.2011.

BTOpHUK,
30.08.2011.

Cpega,
31.08.2011.

16:00 - 21:00

08:00
09:00
09:45
10:45
11:30
13:30
15:00
16:20
16:40
18:00
19:00

09:00
11:00
11:30
13:00
15:00
16:20
16:40
18:00
19:00

09:00
11:00
11:30
13:00
15:00
16:20
16:40
18:00
19:00

09:00

09:00

Mpuesa n perncTpaumnsa y4acTHUKOB

Perncrpauna y4acTHMKOB
OTKpbITUE KOHepeHLUN
MneHapHoe 3acepaHue
Mepepbis

MneHapHoe 3acepaHue
Obep,

CeKuMOHHble 3aceaaHuna
Mepepbis

CeKuMOHHbIe 3acefaHuns
OKoH4YaHue paboTbl
Y*UH

MneHapHoe 3acegaHune
Mepepbis

MneHapHoe 3acegaHune

Obep,

CeKUMOHHble 3acefaHua
Mepepbis

CeKUMOHHble 3acefaHua
OKoH4aHue paboTbl
TOP*KECTBEHHDbIN YXKUH — BaHKeT

MneHapHoe 3acepaHue
MNepepsbis

MNneHapHoe 3acepaHue
Obep,

CeKuMOHHbIe 3acefaHuna
MNepepbis

CeKuMOHHble 3acefaHuna
OKoH4YaHuMe paboTbl
YXUH

OTbes3 y4aCTHUKOB, 3aBEPLUMBLLMX pa-
60Ty Ha KOHbepeHUUN

OTbess y4acTHMKOB, NPOAO/IKAOWMUX pa-
6oty B byage, ¢ nocelleHrMem no gopore
MOHacTbIps HKuua.

Bprbauka bama, 27.08. - 31.08.2011.

Byasa, 31.08. - 05.09.2011.
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PacnucaHue pabotbl KOoHpepeHunun MUT 2011 - byasa

YeTtepr, 09:00 CreHposble goknaabl T1
01.09.2011. 12:30 Obep,
14:30 O630pbl CTEHA0BbIX A0K/1a40B
15:00 3acepaHue pabouert rpynnbl W1
17:00 OKoHYaHue paboThbl
MaTHWMUa, 09:00 CreHpoBble goKknaapl T2
02.09.2011. 12:30 Obep
14:30 O630pbl CTEHA0BbIX OK/1a[0B
15:00 3acepaHue pabouel rpynnbl W2
17:00 OKoH4YaHue paboTbl
Cy66o0rTa, 09:00 CteHpoBble goknaabl T3
03.09.2011. 12:30 Obep,
14:30 O630pblI CTEHA0BbLIX A0K/1AL40B
15:00 3acepaHue pabouel rpynnel W3
17:00 OKOoHYaHKe paboThbl
BockpeceHbe, 12:30 Obep,
04.09.2011. 14:30 3acepaHue paboueit rpynnol W4
17:00 3aKpbITHe KOHdpepeHUUm
MoHegenbHMK, 09:00 Otvess 3 byasbl
05.09.2011.

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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MIT 2011 Timetable - Vrnjacka Banja

Saturday, 16:00 - 21:00 Arrival and registration of participants
27.08.2011.
Sunday, 08:00 Registration of participants
28.08.2011. 09:00 Conference opening

09:45 Plenary session

10:45 Coffee break

11:30 Plenary session

13:30 Lunch

15:00 Oral sessions

16:20 Coffee break

16:40 Oral sessions

18:00 End of day

19:00 Dinner
Monday, 09:00 Plenary session
29.08.2011. 11:00 Coffee break

11:30 Plenary session

13:00 Lunch

15:00 Oral sessions

16:20 Coffee Break

16:40 Oral sessions

18:00 End of day

19:00 Banquet
Tuesday, 09:00 Plenary session
30.08.2011. 11:00 Coffee break

11:30 Plenary session

13:00 Lunch

15:00 Oral sessions

16:20 Coffee break

16:40 Oral sessions

18:00 End of day

19:00 Dinner
Wednesday, 09:00 Departure
31.08.2011.

09:00 Departure of participants who continue

to work in Budva with a visit to monastery
Zhicha.

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.



MNT 2011 e 19

MIT 2011 Timetable - Budva

Thursday, 09:00 Poster session T1
01.09.2011. 12:30 Lunch
14:30 Reviews of poster presentations
15:00 Working group W1
17:00 End of day
Friday, 09:00 Poster session T2
02.09.2011. 12:30 Lunch
14:30 Reviews of poster presentations
15:00 Working group W2
17:00 End of day
Saturday, 09:00 Poster session T3
03.09.2011. 12:30 Lunch
14:30 Reviews of poster presentations
15:00 Working group W3
17:00 End of day
Sunday, 12:30 Lunch
04.09.2011. 14:30 Working group W4
17:00 Conference closing
Monday, 09:00 Departure
05.09.2011.

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.



20 e Bopguy KoHdepeHumje ® CnpaBoyHuK koHepeHLmmn e Conference Information

PAOHE IPYNE

W1 - PagHa rpyna (okpyrau cto) “Mpobnemu caspemeHor obpasoBatba y
matemaTtuum, mexaHuum u uipopmatuum”

Akademuk Jypuj MeaHosuY LLIoKuH

AonucHu unaH PAH AHamonuj Muxajnosuy ®edomos

Mpodecop Buktop KoHcTaHTUHOBMY AHapejeB

Mpodecop Jypnj HuKonajesmy 3axapos

Mpodecop XpaHucnas Munowesuh

Mpodecop CeeTnaHa Cresosuh

Mpodecop Majas Canmmosmy XakmmsjaHoB

W2 — PagHa rpyna (okpyraum cto) “Marematuuko mogenoBarbe”

Akademuk Jypuj MeaHosuYy LLIoKuH

Akademuk Banepuj lNasnosuy MameejeHko
Mpodecop Ceprej Kyamuy MonyLuko
Mpodecop Amutpunj Arbdpenosuny Kamajes
Mpodecop XpaHucnas Munowesuh
MNpodecop LojunH MeTkosuh

Mpodecop Bnagummnp Muxajnosmy CagoBCKUj

W3 — PagHa rpyna (okpyraum cTo)

“PayyHapcKun cuctemn BUCOKUX nepdopmaHcu, MHGOpMaALMOHE U TeNEeKOMY-
HUKALUMOHe TexHonoruje”

Akademuk Jypuj MeaHosuY LLIoKuH

LHonucHu ynaH PAH Bukmop laspunosuy Xopouwiesckuj
Mpodecop boprc Muxajnosuy MUHCKK]

Mpodecop XpaHucnas Munowesuh

LokTtop Butannj CeprejeBny HukysmbLeB

Mpodecop AojunH MNeTkoBuh

JonuvcHu ynan PAH Ceprej lpuropjesund Pycakos
JoKtop Urop Jypjesny TypyaHOBCKHU]

W4 - PagHa rpyna (oKpyrau cTo)

“CucremMn MOHUTOPUHra KUBOTHE cpeauHe”
Akademuk Jypuj UeaHosuY LLIoKuH

JonucHu YynaH PAH Uzop Bjayecnasosu4y buykos
Mpodecop /bygmmna BacuwesHa Macesb
Mpodecop AojunH MNeTkosBuh

Mpodecop Bagmum MNeTtposuy NMoTtanos
Mpodecop Omer Juocndosuy MNoTaTypKUH
Mpodecop CBeTnaHa Cresosuh

Joktop Omer Egyapaosuy Jakybajnnk

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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PABOYME reynnbl

W1 - Pabouas rpynna (Kpyrabiii cton) «Mpobaembl coBpemeHHOro obpasosa-
HUA B MaTeMaTUuKe, mexaHuke, VIH¢0pMaTVIKe»

Akademuk HOputi MeaHosuY LLIOKUH

Yn.-k. PAH AHamonuli Muxalinosu4y ®edomos
Mpodeccop Buktop KoHCTaHTUHOBMY AHApeeB
Mpodeccop Opuit HMKonaesmy 3axapos
Mpodeccop XpaHucnas Munowesuny
Mpodeccop CeeTnaHa CreBoBUY

Mpodeccop Maas CanmmosBny XakMm3AHOB

W2 — Pabouas rpynna (Kpyrabiii cton) «MatemaTuueckoe mogenmpoBaHue»

Akademuk HOputi MeaHosuY LLIOKUH

Akademuk Banepuli [Nasnosuy MameeeHKo
Mpodeccop Cepreit Kyabmmy MonyLuko
Mpodeccop Amutpuii Anbdpenosuy Kamaes
Mpodeccop XpaHncnas Munowesuny
Mpodeccop AoinumH MeTkoBMY

Mpodeccop Bnagummp Muxannosmny CagoBCKni

W3 — Pabouas rpynna (Kpyrabliii cton)
«BblCOKONPOU3BOAUTENbHbIE BbIYMCAUTENBHDBIE CUCTEMBI, UHHOPMALMOHHbIE
M TeNeKOMMYHUKALNOHHbIE TEXHO/IOTUUY»

Akademuk IOpuli UeaHosuY LLIOKUH

Yn.-K. PAH Bukmop laspunosuy Xopowesckuli
Mpodeccop bopuc Muxairnosuy MUHCKNIA
Mpodeccop XpaHucnas Munowesuny

JokTtop Butanuin Cepreesny HukynbLes
Mpodeccop AoiumnH MeTKoBMY

Yn.-k. PAH Cepreti lpuropbesuy Pycakos
Joktop Uropb HOpbeBuYy TypUaHOBCKUIA

W4 — Pabouas rpynna (Kpyrabliii cton)
«CucTeMmbl MOHUTOPUHTA OKPYXKatoLen cpeabl»
Akademuk IOpuli UeaHosuY LLIOKUH

Yn.-K. PAH Uzopb Bayecnasosuy bbiuykos
Mpodeccop Mltogmmna BacunbeBHa Maccenb
Mpodeccop AoiumnH MeTKoBMY

Mpodeccop Bagum MNeTtposuy NMoTtanos
Mpodeccop Oner Nocudosuy MoTaTypKMH
Mpodeccop CeeTnaHa CreBoBMY

Joktop Oner dayapaosuy AKyb6annmk

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.
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WORKING GROUPS

W1 — Work group (round table) “The problems of modern education in math-
ematics, mechanics, computer science”

Academic Yuri Ivanovich Shokin

Corresponding Member RAS Anatoly Mikhailovich Fedotov

Professor Victor Konstantinovich Andreev

Professor Yuri Nikolaevich Zakharov

Professor Hranislav Milosevic

Professor Svetlana Stevovic

Professor Gayaz Salimovich Khakimzyanov

W2 — Work group (round table) “Mathematical Modeling”

Academic Yuri lvanovich Shokin

Academic Valery Pavlovich Matveenko
Professor Sergey Kuzmich Golushko
Professor Dmitry Alfredovich Kamaev
Professor Hranislav Milosevic

Professor Dojcin Petkovic

Professor Vladimir Mikhailovich Sadovskiy

W3 — Work group (round table)

“High Performance Computing, information and communications technology”
Academic Yuri lvanovich Shokin

Corresponding Member RAS Victor Gavrilovich Khoroshevskiy

Professor Boris Mikhailovich Glinskii

Professor Hranislav Milosevic

Dr. Vitaly Sergeyevich Nikultsev

Professor Dojcin Petkovic

Corresponding Member RAS Sergey Grigorievich Rusakov

Dr. Igor Yurievich Turchanovsky

W4 — Work group (round table)

“Environmental monitoring systems”

Academic Yuri lvanovich Shokin

Corresponding Member RAS Igor Vyacheslavovich Bychkov
Professor Lyudmila Vasilevna Massel

Professor Dojcin Petkovic

Professor Vadim Petrovich Potapov

Prof. Oleg losifovich Potaturkin

Professor Svetlana Stevovic

Dr. Oleg Eduardovich Yakubailik

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Pacnopep akTUBHOCTM NO canama

1.

Wo NV A WN

Perncrpaumnja yyecHumKa Ha peuenumjn xotena “3sesna”,
- cyboTa 27.08.2011. ox,16:00 go 21:00 cat

- Hegesba, 28.08.2011. og 08:00 oo 16:00 catun
LlepemoHunja oTBapama - cana “loy”, xoten “3sesna”
MneHapHa 3aceaarba - cana “loy”, xoten “3se3na”
3acepatbe cekumje S1 - cana “I'py»ka”, xoten “3se3ga”
3acepatbe cekumje S2 - cana “Mopasa”, xoten “3sesga”
3aceparbe cekumje S3 - cana “loy”, xoten “3sesna”
3acepatbe cekumje S4 - cana “KonaoHuk”, xoten “3sesga”
3acepatbe cekumnje S5 - cana “Ubap”, xoten “3Be3aa”
3aceparbe cekumnje S6 - cana “UNbap”, xoten “3se3aa”

10 3acepatbe cekumje S7 - cana “KonaoHuk”, xoten “3sesga”

Mecta nposegeHua meponpuatnii KonpepeHuuun

1.

W® NV A WN

Perncrpaumns y4acTHMKOB, X011 rOCTUHULbI “3Be3aa”,

- cy660Ta 27.08.2011: ¢ 16:00 oo 21:00,

- BOCKpeceHbe, 28.08.2011: ¢ 08:00 po 16:00.

LlepemoHus oTKpbITUA - 321 “loy” rocTMHMUb! “3Be3aa”
MneHapHble 3acegaHns - 3an “loy” roctuHuubl “3Be3aa”
3acepaHus cekumm S1 - 3an “TpyKa” roctMHULbI “3Be3ga”
3acepaHusa cekumm S2 - 3an “Mopasa” roctmHuubl “3Be3aa”
3acepaHusa cekumm S3 - 3an “loy” roctmHUubl “3Be3na”

3acepaHuna cekumm S4 - 3an “KonaoHuK” roctmHuupl “3sesna”

3acepaHusa cekumnm S5 - 3an “Ubap” roctMHMUp! “3Be3aa”
3acepaHua cekumum S6 - 3an “Ubap” roctmHMupl “3Be3aa”

10 3acepaHuna cekumum S7 - 3an “KonaoHuK” roctmHuupl “3se3na”

Conference venue

1.

W® NV A WN

Registration of participants at the lobby of the hotel “Zvezda”,

- Saturday 27.08.2011: since 04:00 PM till 09:00 PM
- Sunday 28.08.2011: since 08:00 AM till 04:00 PM
Conference opening - room “Goch”, hotel “Zvezda”
Plenary sessions - room “Goch”, hotel “Zvezda”
Oral session S1 - room “Gruzha”, hotel “Zvezda”
Oral session S2 - room “Morava”, hotel “Zvezda”
Oral session S3 - room “Goch”, hotel “Zvezda”

Oral session S4 - room “Kopaonik”, hotel “Zvezda”
Oral session S5 - room “lbar”, hotel “Zvezda”

Oral session S6 - room “Ibar”, hotel “Zvezda”

10 Oral session S7 - room “Kopaonik”, hotel “Zvezda”

Byasa, 31.08. - 05.09.2011.

BprbauKa bama, 27.08. - 31.08.2011.
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CeKkumja 1 — “MaTemaTUyKo MmoAeNoBakbe y XxuapogmHamuum”
CeKumja 2 — “MaTemMaTUUKO MOAENOBakbEe Y MEXaHULLM YBPCTOr Tena”
CeKkumja 3 — “MaTtemaTtunka”

Cekumja 4 — “UHdopmaLMoHe TexHoMOrMnje y obpasoBatby”

CeKkumja 5 — “TeonHdopmaLMOHe TexHoNoruje”

CeKumja 6 — “UHpopmaLMoHe TexHoNOTMje y ynpaB/barby”

Cekumja 7 — “UHdopmaumoHe TexHonormnje”

MocTtep npeseHTauuje T1 — “MatemaTtmka”
MocTep npeseHTauuje T2 — “MatemaTMyko moaenoBame”
MocTtep npeseHTauuje T3 — cee “UHdopmaLmoHe TexHonormnje”

PapgHe rpyne:

byasa, 31.08. - 05.09.2011. Bprbauka bara, 27.08. - 31.08.2011.
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Bprbauka bama, 27.08. - 31.08.2011. byaga, 31.08. - 05.09.2011.
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Cekuma 1 — «MaTemaTnueckoe mogennpoBaHue B rMapoanHaAMUKE»

Cekuma 2 — «MaTemaTmMyeckoe MoAennMpoBaHMe B MEXaHUKe TBepAoro Tesa»
Cekyma 3 — «MatemaTtmka»

Cekumsa 4 — «MHPOPMaLLMOHHbIE TEXHONOTUW B 06Pa3oBaHUNY

CeKkuyma 5 — «feonHGOpPMaLLMOHHbIE TEXHOIOTUM»

CeKkumsa 6 — «MHOPMALLMOHHbIE TEXHONOTUU B YNPABAEHUNY

Cekuyma 7 — «MHPoOpMaUMOHHbBIE TEXHOAOTUM»

Crenposble goknagpl T1 — «MaTtematunka»
CreHpoBble goknaabl T2 — «MaTtemaTnyeckoe moaesimpoBaHme»
CreHpoBble AoKAaabl T3 — Bce «MHPOPMALMOHHbBIE TEXHONAOTUMY

Pabouue rpynnoi:

byasa, 31.08. - 05.09.2011. Bprbauka bara, 27.08. - 31.08.2011.
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Oral session 1 — «Mathematical modeling in hydrodynamics»

Oral session 2 — «Mathematical modeling in mechanics of continua»
Oral session 3 — «Mathematics»

Oral session 4 — «Information technologies in education»

Oral session 5 — «Geoinformation technologies»

Oral session 6 — «Information technologies in management»

Oral session 7 — «Information technologies»

Poster session T1 — «Mathematics»
Poster session T2 — «Mathematical modeling»
Poster session T3 — all «information technologies»

Working groups:

byasa, 31.08. - 05.09.2011. Bprbauka bara, 27.08. - 31.08.2011.
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Agatonovic M., Faculty of Electronic Engineering, Serbia

Stankovic Z., Faculty of Electronic Engineering, Serbia

Milovanovic B., Faculty of Electronic Engineering, Serbia

Doncov N., Faculty of Electronic Engineering, Serbia

An approach in linear antenna array synthesis based on artificial neural network

modeling

The capacity of wireless communication systems can be substantially increased by
the use of space division multiple access (SDMA) technique. This channel access
method exploits spatial separation between different users in order to suppress un-
wanted interference signals. Antenna arrays have crucial role in the realization of
such space filtering. For that purpose, effects of antenna array elements spatial dis-
tribution on the radiation pattern are investigated in this paper. Linear antenna array
consisting of four by one (4x1) microstrip patch antennas at operating frequency of
2.4 GHz is considered. If the synthesis process is performed using one of the avail-
able EM solvers, it can be computationally expensive and time-consuming. A de-
mand for new design methodologies that are both accurate and fast at the same
time has appeared. An alternative solution to overcome the existing problem is to
employ an artificial neural network (ANN) model, where an EM solver is utilized only
to generate training and test data for the model. Employing both EM solver and the
neural model, optimal inter-element spacings between array elements that provide
minimum values of sidelobe level (SLL) and desired half-power beamwidth (HPBW),
are determined. In comparison with the duration of classical synthesis process using
only the EM solvers, the total time required to obtain data for developing ANN mod-
el and to perform synthesis process using this ANN model is significantly reduced.

Alekseev G.V., Uhcmumym npuknadHol mamemamuku [BO PAH, Russia
Tereshko D.A.

Control problems for hydrodynamic models of continuum mechanics

B paboTe paccmaTtpuBatloTca 3a43a4v ynpaBaeHUsa AN rmapoanHamMmuUYecknx moge-
el MexaHUKM CNIOLWHbIX cpesd. YKasaHHble 3a434n GopmynanpytoTca Kak 3agauu
YCNOBHOM MUHMMM3ALMU GYHKLMOHANOB KauyecTBa, 3aBUCALLMX KaK OT clabbix pe-
LEeHW KpaeBOW 3afavn A5 PacCMATPMBAEMOI MATEMATMUYECKOW MOLENN, TaK U
ynpasneHuit. C ncnonbsoBaHMem metoaos pabot [1, 2] uccneayetcs rnobanbHas
Pa3peLIMMOCTb MCXOAHbIX KPaeBblX 33434 M 3aJa4 ynpasaeHus, BbIBOAATCA CUCTe-
Mbl ONTUMAZIbHOCTK, OMMUCbIBaOLLME HEOOXOAMMbIE YCN0BUA SKCTpemyma. Cnuctema
ONTMMaZIbHOCTM COCTOUT U3 Tpex YacTelt. MepBas ee YacTb NpeacTaBaseT cobol Kpa-
€BYIO 33Ja4y ANA MABHOMO COCTOAHMA. Posb BTOPOWM YacTu UrpaeT conpsixKeHHas
3afla4a ANA CONPAXKEHHOro COCTOAHMA. TpeTbel YacTbio ABAAETCA COOTHOLLEHMUE,
CBA3bIBatOLLEEe MeXay cOOOM ynpaBieHuA, BXOAALLME B MEPBYIO YaCTb, M COMPAXKEH-
Hoe cocTosiHMe. Ha ocHoBe aHa/nM3a CUCTEMbI OMTMMAZIbHOCTM YCTaHAB/AMBAtOTCA
[OCTaTOYHble YC/I0BUA HA UCXOAHblE AaHHble, obecrneynBatowme eaUHCTBEHHOCTb
peLleHnin KOHKPETHbIX 3aZa4 YNpaBieHus, U C UCNOAb30BaHMEM MeToaa HbloToHa
M MeToAa KOHEeYHbIX 3/1eMeHTOB pa3pabaTbiBatoTCA arOPUTMbl YUCJEHHOTO peLle-
HWA 3KCTPeMasibHbIX 334a4. OnNucaHHaa MeToAMKa NpuMmeHnMa ansa auoodepeHum-
a/IbHbIX YPaBHEHUI TMAPOAMHAMMUKM, TEMNOBON KOHBEKLMK, TEMOMAcconepeHoca
N MarHUTHOM TMAPOAMHAMUKK. Ee TaKKe MOMKHO NPUMEHATb NPU UCCNef0BaHUMU
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3KCTpPeMasbHbIX 33434 ana anddepeHumanbHbiX YPaBHEHUIN aKyCTUKU U 3N1EKTPO-
MarHeTMsma.

Ha KOHKpeTHOM npumepe 3a4a4n 06TeKaHMs KPyroBoro UMAMHAPa NioCKMM NoTo-
KOM BA3KOM }KMAKOCTU NOKa3aHa BO3MOMHOCTb 3HAYMTE/NIbHOTO YMEeHbLUEHMWS 3Ha-
yeHuit KoadouuMeHTa 1060BOro CONPOTUBAEHMA 33 CHET ONTUMAbHOIO BbibOpa
PEXKMMOB OTCOCA KUAKOCTU U HarpeBaHUA Ha HEKOTOPbIX yYaCTKaX rpaHuLb.

PaboTa BbiNnoNHeHa nNpu GUHAHCOBOM nopaeprkke rpaHta POPPU (Koa npoeKkTta
10-01-00219-a) u rpaHToB ABO PAH (npoektbl 09-1-M29-01, 09-1-OMH-03, 09-II-
CY03-003 n 09-111-A-03-07).

[1] Anekcees I'.B., Tepewko [.A. AHaAMU3 M ONTUMM3ALMA B TMAPOAMHAMUKE BA3KOM
*}unakoctu. Bnagmsoctok: anbHayka, 2008.

[2] Anekcees I.B. OnTMMM3aums B CTaLMOHAPHbIX 33434ax TeNJIOMacconepeHoca u
MarHUTHOW ruapoanHammkun. Mockea: HayuHblii mup, 2010.

Andreev V.K., Institute of Computational Modelling SB RAS, Russia
Bekezhanova V.B., Institute of Computational Modelling SB RAS, Russia

The convective two-layer stationary flows and their stability

A study is made of the motion of two incompressible fluids separated by a interface
where the surface tension linearly depending on the temperature is taken into ac-
count. The Oberbeck-Boussinesq equations which assume that the density varia-
tions are neglected everywhere except the body force terms are used. For this sys-
tem the exact solutions describing unidirectional steady flows with a plane interface
are found. There are four physical mechanisms due to flows in layers occur, more
exactly, the buoyancy resulting from the expansion of a heated fluids, the pressure
gradient, the thermocapillarity producing by tractions arising from the variation with
temperature of surface tension, the movement of the upper solid wall. Linear sta-
bility analysis of the steady flows mentioned above in layers of fluids is considered.

Special feature of the task is its non-self-adjointness, which leads to appearance
of oscillatory instability. For zero volume rate in the second layer the flow crisis is
generated by hydrodynamic or thermal mode. If the temperature gradient is chosen
so that pressure gradient is equal to zero, then the flow crisis is induced by thermal
waves. For flow formed by thermocapillary forces and solid wall motion the instabil-
ity is connected with development of the monotonic thermal or oscillatory hydro-
thermal waves.

This work was supported by the RFBR (Grant 11-01-00283).

Andreeva N.M., Siberian Federal University, Russia
Nazimova D.I., Mlhcmumym neca CO PAH, Russia

NHbopmaunoHHaa mogenb 30HaNbHOW pacTuTenbHocTu KOxKHoM Cubupu

Onsa necHbix akocmuctem CMbMpm aKkTyanbHOW 3afadvelt ABNAETCA onpeaeneHme uam
YTOYHEHME K/IOUYEBbIX XapaKTePUCTUK KAMmaTa (gManasoHa 3Ha4YeHUI Tenno- Bna-
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roobecneyeHHOCTU, AedULMTa YBAAKHEHUS U T.4.) U TEX NOPOroBbIX 3HAYEHUH (CO-
CTOAHMI), MPU KOTOPbIX PACTUTENIbHOCTb NEPEXOAUT U3 OA4HOFO 30HA/IbHOTO Kaacca,
nnu 6Moma, B APYyron, Hanpumep, iec B ctenb, 160 0AHA rocnoACcTBYHOLLAA ecHasn
30HanbHan popmauma B gpyryto. Llenb cozgaHma 6asbl gaHHbix «BMOM» B cepeau-
He 1990-x IT. cocToANa B BbISIBIEHUN COBPEMEHHbIX CBA3EN MeXKAY PacTUTeNbHO-
CTbHO W KIMMATOM Ha LUMPOKOM reorpadumyeckom ¢oHe.

O6beKkTOM NpeaMeTHOM 0b6nacT (061acTu yyeTa) CNyKUT TeppuTopuanbHasa eau-
HMLa (3KOpEervoH) c oAHOPOAHONM 30HA/NILHOM PACTUTE/IbHOCTBIO, C XapaKTepuUsyto-
WMMKN ee NoKasaTeNsaMm KnMmaTa, GUKCMPOBAHHBbIMU B MHOTONETHUX AaHHbIX pe-
MepHOM TOYKM - MeTeoCTaHuMK. K HacToAawemy BpemeHu 6a3a AaHHbIX BKAOYaeT
XapaKTePUCTUKM 620 penepHbix TOUeK M TeCT-MONIMIOHOB BO3/1€ HUX.

B xoge vccnenoBaHM YCTAHOB/IEHO, UTO BbIAB/IEHHbIE XAaPaKTEPUCTUKN KAMmaTa
ABNSAOTCA CMCTEMOObPasyoWMMM U NPeacTaBAAoT UHTEpPeC AN MOAEeNMPOBaHMS
Pa3/INYHbIX XapaKTEPUCTUK €CTeCTBEHHON 30HA/IbHOM PACTUTENbHOCTM NPU Pa3HbIX
CLEeHapuaAX KAMmaTa.

B pe3synbTaTe CTAaTUCTMYECKOrO aHanM3a HaKOMJIEHHbIX AaHHbIX MOJy4YeHa OLEHKa
pPenpes3eHTaTMBHOCTM KaXKAO0ro U3 KAMMATUYECKUX MapaMeTpoB LUMPOTHbLIX 30H,
NoA30H M BbICOTHO-MOACHbIX MOSICOB, a TaKXKe KanMmaapeanos popmauuii u cybdop-
MaLWi B rpaHMLLax pa3HbIX PerMoHoB, oHa coctasnaeT 45-55 %. MNonyyeHobl cTatm-
CTUYECKME OLLEHKM MHTEPBANIOB MX U3MEHEHMA M CTENeHb HaZeXHocCTu. B HacTo-
Alllee Bpema Ha ocHoBe 6asbl AaHHbIx BMUOM cos3patoTca rpaduyeckme nopTpeThbl
30Ha/IbHbIX, CEKTOPHbIX NOAPa3aeNeHM PacTUTEIbHOIO MOKPOBA, apeasioB popma-
Uui (KeapoBoi, TMCTBEHHMYHOM, COCHOBOM, MUXTOBOM M ApP.) U BbICOTHO-MOACHbIX
KOMMNEKCOB TMMOB N1eca B PA3/IMYHbIX KAMMATUYECKMX KOOpAMHATaX.

PaboTa BbinosiHeHa no Mporpamme Mpesnguyma PAH «bnonornyeckoe pasHoobpa-
3me», npoeKkT CO PAH Ne 23.2

Antonov ILA., Institute for System Dynamics and Control Theory of SB RAS, Russia

Bychkov 1.V.,, Institute for System Dynamics and Control Theory of SB RAS, Russia

Vladimirov I.N., Institute for System Dynamics and Control Theory of SB RAS, Russia

Gachenko A.S., Institute for System Dynamics and Control Theory of SB RAS, Russia

Ruzhnikov G.M., Institute for System Dynamics and Control Theory of SB RAS, Russia

Sorokovoy A.A., Institute for System Dynamics and Control Theory of SB RAS, Russia

Fedorov R.K., Institute for System Dynamics and Control Theory of SB RAS, Russia

Khmelnov A.E., Institute for System Dynamics and Control Theory of SB RAS, Russia

UHTerpauma MH¢OpM3LI,VIOHHbIX pecypcos 6Mopa3H006pa3uﬂ BaiikanbcKoro pe-

TMOHa B paMKaXx reonoprtasa

B HacTosulee Bpemsi aKTya/lbHO COBMECTHOE WMCMO/b30BaHWE MHPOPMALMOHHbIX
pecypcoB 6b1MopasHoobpasmna balikanbcKol npupogHoi Tepputopum (BMNT) gns no-
NlyYeHUA HOBbIX 3HaHMI. CyLecTBYIOLLAN IOKAIM3ALUMA AaHHbIX HA NePCOHasbHbIX
KomnbtoTepax nHctutytoB MHL, CO PAH 1 orpaHUYeHHbIN AOCTYN ABAAKOTCS CEPbE3-
HbIMU CAEpPXKMBAOWMMM GAKTOPaMM NPU NPOBELAEHUM KOMMIEKCHbIX MEXANCLM-
NAMHAPHbIX MccnenoBaHUn Gaopbl U dayHbl HalikanbcKoro pervoHa. Kpome Toro
CyLLeCcTBYeT Lefblil pas, TEXHOOrMYecknx npobaem COBMECTHOro MCMO/b30BaHUA
MHPOPMALMOHHbBIX pecypcoB coTpyaHukam CO PAH, cBsizaHHbIX C Hasn4ymMem pas-
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NIMYHbIX GOPMATOB XPaHEHMSA AaHHbIX, BONbLIMM KOIMYECTBOM MCNO/b3YEMBbIX NPO-
eKUMii, Heo6X0AMMOCTbIO 0becneyeHuns pernameHTMPOBAHHOIO AOCTYMa U T.A4.
OAHMM 13 NOAXOAOB pelleHus 3Ton npobaembl AsaseTca paspaboTka cneumanu-
3MPOBaHHOrO reonopTana C NPOCTPAHCTBEHHO-PACNpeaeNeHHbIMU AaHHbIMM, KOTO-
pblit peanusyeT cneayowme GyHKUUM:

obecneyeHne eguHoOro yHUOMLUMPOBAHHOIO AOCTYNa K AAHHbIM, PacMo/OXKEHHbIM
Ha pa3HbIX KOMMblOTEPAX, UMEILWMM pasHble popmaTbl U T.4,;

ny6AMKaumMa penaumMoHHbIX U KapTorpadryeckux AaHHbIX B C€TU UHTEpHET;
obecneyeHne cpeaCcTB NOUCKA AAHHbIX;

pernameHTaums Aoctyna ans obecrnevyeHns cobnoaeHMa aBTOPCKOro npasa Ha uc-
Nno/ib30BaHWe JaHHbIX.

PaboTa BbinosHEHa NPWY GUHAHCOBOM NOAAEPKKE MEXANCLUUNIIMHAPHOIO MHTErpa-
umoHHoro npoekta Ne 121 CO PAH.

Arandelovic I., University of Belgrade - Faculty of Mechanical Engineering, Serbia
Keckic D.

An inequality for the Haar measure

In this paper we present a new inequality for the Haar measure. As its applications
we give a new proof of Weil’s theorem.

Arandelovic 1., University of Belgrade - Faculty of Mechanical Engineering, Serbia
Krtinic D.

An extension of Steinhaus’s theorem

In 1920 H. Steinhaus (H. Steinhaus, Sur les distances des points de mesure posi-
tive, Fund. Math. 1 (1920) 93-104) proved the following result: ‘Let A be a Lebesgue
measurable set of a positive measure. Then in A exist at least two points such that
distance between them is a rational number’

In this paper (talk) we shall proved that in A exists sequences (xn) of different points
such that distance between any of its members is a rational number.

Aritonovic M., Gimnazija prirodno-matematickog i drustveno-jezickog smera, Serbia
Herceg D., Nedic D.

Complex numbers in matematicals package “GeoGebra” and “Mathematica”

Mathematical package “GeoGebra” allows us graphical two-dimensional algebraic
display of complex numbers, while in “Mathematica” coplex numbers are displayed
as three-dimensional. Advantage of these packages is a creative approach to meth-
ods of teaching mathematics to students, approaching the subject as interesting and
accessible way. Here are some notable examples of these packages.
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Arkhipov D.G., Novosibirsk State University, Russia

Tsvelodub O.Y., Uicmumym mennogusuku um. C.C. Kymamenad3e, HI'Y, Russia

MopaennpoBaHue HeJIMHENHbIX BOJIH Ha MOBEPXHOCTU TOHKOM MJIEHKU YKUAKOCTH,
ob6Tekaemoii Typb6yneHTHbIM NOTOKOM rasa

CoBMeCTHOe TeYeHMe XUAKOCTM U rasa - Knaccmyeckasa npobiema rugpoauHamuKu.
B NpUAOXKEHUU K TenA0odU3MKE M XMMMUYECKOM TEXHONOIMM, KaK NpaBuao, BCTpeYa-
eTcA TypbyneHTHoe TeyeHWe rasa Hag, TOHKMM, MOKPbITbIM BOJIHAMW C/OEM XKUA-
KOCTW. PelleHne conpsxKeHHOM 3a4a4M CBA3AHO CO 3HAYUTE/IbHbIMU BbIMUCAUTENb-
HbIMM TPYAHOCTAMM, MO3TOMY 0BbIYHO MPM MOAENNPOBAHUN BbIAENAIOT ABa 3Tana:
BblYMCEHME HANPAXKEHWUI rasa Ha NOBEPXHOCTU MJIEHKM W MOC/aeayloWwmnin pacyeTt
3BOJIIOLLMM BOJIH B XKUAKOCTU. CKOPOCTb KMAKOCTU 3HAUMTE/IbHO MEHbLLE XapaKTep-
HOW CKOPOCTM rasa, Mo3TOMY MOBEPXHOCTb Pa3fesia MOXKHO CYMTATb KECTKOWN U He-
noaBuxHoW. Kpome Toro, BCAeACTBME MasOCTM TOALWMHbBI NEHKU, MOXKHO BO3MY-
LWEHMA CKOPOCTYM rasa, Bbi3BaHHble HEPOBHOCTbLIO NOBEPXHOCTM pasaena, nosiaratb
JIMHelHbIMU. B aTOM ciyyae, npeacTaBneHne BO3MYLLEHUA MeKda3HOW rpaHuLbl B
BMAE CYMMbl paga ®ypbe No3BOAAET OrPaHUUNTL 3adady onpeaeneHus HopmMmasb-
HbIX W KacaTeNbHbIX HANPAXKEHWI rasa Ha NOBEPXHOCTU PAaCCMOTPEHMEM NNLLb 04-
HOW NPOCTPAHCTBEHHOM rAPMOHUKMW.

B gaHHOM paboTe, ¢ NOMOLLbIO CreLManbHOro npeobpasoBaHMA KOOpAMHAT, OTO-
6parkatoLLero HeCTaLMOHAPHYHO M HEU3BECTHYO 3apaHee 06/1acTb TeYEHWUS B NOOCY
NMOCTOSSHHOM TOJILLMHbBI, MPUMEHEHHOTO K TEH30pHOW dopme YpaBHEHUN TMAPOAM-
HaMWKKW NoyYeHa MOAEbHAsA CUCTEMA YPaBHEHWUI A1a pelleHns 3a434M B XUAKO-
CTU. B cnyyae Hebonblimx yncen PemHONbACA MKUAKOCTU NONYYEHHAA CUCTEMA CBE-
[eHa K 04HOMY MHTerpo-anddepeHumanbHOMy ypaBHEHUIO A5 TOAWMHBI NAEHKM.
[Onsa HanpAxeHWN rasa, onpegensembix No mogenn beHaKamuHa, BbINOJHEH aHa-
N3 IMHENHOW YCTOMUYMBOCTU PeLLEeHM BbIBEAEHHOIO YpaBHEHMA.

Pabota BbinosHeHa npu PpuMHaAHCOBOM nNoaaep:KKe rpaHTa Mpasutenbctea Poccumn
ON1A TOCYAapCTBEHHOW NOAAEPMKKM HAayYHbIX UCCef0BaHNMI, NPOBOAUMBIX NO4, Py-
KOBOACTBOM BeZyLLMX YY4eHbIX B poccuiicknx Bysax Ne 11.G34.31.0035 (rQYy BMNO
«HoBOCMBUPCKNI rocyaapCTBEHHbIW YHUBEPCUTET») U rpaHTa Poccuiickoro ¢doHaa
dyHOAaMeHTaNbHbIX nccnenoBaHuii (Kog npoekta 10-08-91333-HHUMO-a).

Baklanova O.E., Bocmo4yHo-Kazaxcmarckuli 20cydapcmeerHsili mexHu4eckul yHusepcumem um. /. Cepukbaesa,
Kazakhstan

3FA-decomposition algorithm based on the analysis of the images

The aim of this paper is to introduce the new kind of decomposition for computer
color images based on the three-factors analysis. Some realization of this algorithm
based on the three-factors analysis of the palette and the images with additional
information. Few examples concerning with decomposition in the solving of com-
pression color images are described and discussed. This algorithm is to demonstrate
the improvement of the compression coefficients in the comparison with the well-
known television standard. In our experiments with the decomposition and com-
pression of the colour images we have not the aim to get the exact answer to the
question: what is better, the well-known PAL-standard or new 3FA-standard? In fact,
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our experiments show that 3FA-standard is usually better, and it is not surprising
because the additional information on the palette was used in decomposition. On
the other hand PAL-standard is more universal and has the same coefficients for all
pictures and palettes.

Baklanova O.E., Bocmo4yHo-KasaxcmaHckuli 2ocydapcmeeHHbil mexHuveckuli yHusepcumem um. []. Cepukbaesa,
Kazakhstan

Colour roundoff algorithm based on octrees

The various complicated numerical algorithms in digital colour image processing are
used in recent time, and often they require the calculation with the real values. In
this situation the initial colour image described by integers transforms to the few
real arrays, corresponding for example to the red-green-blue components. We have
here some problem for the visualization of the output image in the computer screen
because its palette is restricted (under IBM standard only 256 colour combinations
in the palette are possible). So, the colour roundoff problem arises in the natural
way. Other reasons for the colour roundoff are also possible: an effective scanning
of the colour images, the exchange of palette (Dali’s picture in Gogen’s palette?),
data compression and so on. However in every case we need to treat all pixels, and
for the huge image we need to minimize the computational expenses. Special colour
roundoff problem arises in the visualization of the colour images in the computer
screen under restricted palette after real valued treatment of the initial image, con-
nected for example with the compression of colour components, and also in the
scanning of colour images, palette exchanges and so on. An effective algorithm of
colour roundoff based on octrees is presented in this paper.

Baklanova O.E., Bocmo4yHo-KasaxcmaHckuli 2ocydapcmeeHHbili mexHu4eckuli yHusepcumem um. 4. Cepukbaesa,
Kazakhstan

Data compression with 3T[- algorithm for the approximation based on the con-
tinuous and discrete B-splines

This article contains the description of STT-algorithm for the approximation of the
function with two independent variables by the sum of products of one-dimensional
functions. It is easy to describe the construction of the best >TT-approximation with
the given accuracy level. The structure of the construction of the best T[-approx-
imation usually repeats this structure with some differences concerning with the
algorithm for the eigenvalue problem and some additional possibilities like visual
control. Some realizations of this algorithm based on the continuous and discrete
B- splines are presented here. Few examples concerning with compression in the
solving of approximation problems are described and discussed.
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Balti¢ V., Faculty of Organizational Sciences, Serbia
Razliciti pristupi prebrojavanju permutacija sa ograni¢enjima

We will give a survey of techniques for counting the number of restricted permuta-
tions satisfying the conditions -k < p(i)-i < r (for arbitrary natural numbers kand r) and
p(i)-i | (for an arbitrary set I). We will introduce pure expanding of the permanent,
Stanley’s Transfer-matrix method, Factorization in Free Monoids, counting based on
the finite state automata and our technique for generating a system of linear recur-
rence equations that enumerate the number of restricted permutations. We will
demonstrate all approaches on two examples and we will establish the connections
with other combinatorial structures as compositions and subsets with some addi-
tional restrictions.

Banjanin K. M., Faculty of Philosophy, Department of Mathematics and Computer Sciences, Bosnia-Herzegovina
llincic S., Faculty of Tehnical Sciences, Serbia

Software Agents and RFID Integrated in the Flows of Sophisticated Logistics
Facilities

The focus of this paper are the RFID technologies and software agents integrated
into the mainstream of sophisticated logistics facilities postal network in order to
increase the quality of service despite the operation of complex, open and dynamic
market. Fast, efficient, timely and high quality postal services are carried out the
integration of human, technical, financial and information and communication re-
sources of postal operators. In addition, the successful implementation of ICT in the
postal network depends on a number of factors that occur in interactions of partici-
pants of realization of postal services. The ultimate goal is to achieve greater opera-
tional readiness, functional suitability and reliability of the postal network through
a fast, accurate, consistent and reliable method of management of material, value,
and information flows in a collaborative context of an efficient and agile response
postal operator. Just such a logistics concept of postal network approach allows the
physical flow of materials and goods information area, which the postal operator
raises a number of requirements in terms of redefining its business.

Beisel S., Institute of Computational Technologies SB RAS, Russia

Chubarov L., Institute of Computational Technologies SB RAS, Russia

MaremaTtuyeckoe mogenmpoBaHue onoa3HEeBbIX BO/IH LLyHaMU B peaibHbIX aKBa-
TopuUAxX

B goknaze paccmaTpuBaeTca 3aga4ya MaTeMaTMYyeckoro MoAeanpoBaHMA NMoBepx-
HOCTHbIX BOJIH, TEHEPUPYEMbIX ABUMKEHMEM MOABOAHONO OMON3HA MO MPOCTPaH-
CTBEHHO HEOAHOPOAHOMY CKNOHY. ONon3eHb NpeacTaBAseTCA Kak TBepaoe KBasu-
HegedopmMpyeMoe TeNo, ABUXKYLLeecs Noj Aencremem Habopa cun [1], BosiHOBOM
NPOLECC ONUCbIBAETCA C UCMO/Ib30BAHUEM KNAaCCUYECKUX HENIMHENHbIX YpaBHEHUI
MeJIKoW BoAbl. YNCNEHHbIE anropuUTMbl OCHOBAHbI Ha MeToae diinepa U KOHeYHo-
pa3HOCTHOM cxeme MakK-Kopmaka.
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MpeacTaBneHbl pe3ynbTaTbl YUCNEHHOTO MOAENMPOBAHMA UCTOPUYECKOTO ONON3He-
BOrO LyHamu, Np1MBeAeHO CpaBHEeHMe C pe3yabTaTaMu, MOJYyYEHHbIMU C UCMOJb30-
BaHWEM LUMPOKO U3BECTHOro nporpammHoro naketa TOPICS n gpyrumu aBTopamu.

PaboTa BbinonHeHa npu nogaepxke POPU (rpaHtbl 09-05-00294-a, 10-05-91052
-HUHW_a).
[1] Bensenb C.A., XakumsaHos I.C., Yybapos J1.5. MoaennposaHne NoBEePXHOCTHbIX BOJH,

NopoXKAAEeMbIX NMOABOAHBIM OMON3HEM, ABUNKYLLMMCA MO MNPOCTPAHCTBEHHO HEOAHO-
POAHOMY CKNOHY, BbluncnmtenoHole TexHonorum. 2010, T. 15, No. 3. C. 39-51.

Bejtovic M.

Djurdjevic D., Fakultet tehnickih nauka, Serbia

A comparison between implicit ADI-FDTD and LOD-FDTD algorithms in photonics
design

The Finite-Difference Time-Domain (FDTD) method is a well-known numerical simu-
lation technique for solving a wide range of problems in electromagnetics, photon-
ics and optoelectronics. An intrinsic property of the FDTD method is that the time
- domain field simulation run-times are inversely proportional to the time-step size
used; therefore huge computational resources are often required.

Standard explicit FDTD algorithms (such as leap-frog algorithm) are limited in time-
step size (due to the Courant-Friedrich-Levy stability conditions) and replaced today
with the Altering-Direction-Implicit (ADI-FDTD) and the Locally-One-Dimensional
(LOD-FDTD) implicit approaches. Implicit FDTD algorithms offer unconditionally sta-
ble time-domain field simulations even when the stability conditions are exceeded.

In this paper a comparison between ADI and LOD-FDTD methods has been made
on the basis of the field simulations performed in design of the practical photonic
structures. The presented simulation results show that both of implicit approaches
maintain stability and accuracy in simulations, although the LOD algorithm seems to
be simpler to implement in program code.

Belolipetskii V.M., Institute of Computational Modelling SB RAS, Russia

Genova S., Institute of Computational Modelling SB RAS, Russia

Degermendzhi A.G., Biophysics Institute of SB RAS, Russia

Rogozin D.Y., Biophysics Institute of SB RAS, Russia

MOAMdJVILI,VIpOBaHHaFI OoAHOMEepHaa mogenb AnAa uccnenosaHUA Ce30HHbLIX U3me-

HEHUI1 BEPTUKANIbHOMW CTPYKTYPbl CONEHOro 03epa

PaccmaTtpuBaeTca moandmKauma o4HOMEPHON B BEPTUKAZIbHOM HAaMNpPaBAeHUM MO-
Aenn TEMNEPATYPHOTO M CONEBOTO PEXMMOB 03epa [1], yunTbiBatoOLLan USMEHEHNE
rnybuHbl Bogoema. B 3SuMHMIA nepuoa nNo BepTUKAAM BblAENAOTCA CNOM Nbaa, CAOW
KOHBEKTMBHOIO nepemeLllnBaHmA U NPUAOHHbIA cioi. Jas onpegeneHma AuHamu-
KW TONLLMHBI 1Ie4SHOTO NOKPOBA NPUMEHSAETCA YNPOLWEeHHasA MOAENb, OCHOBaHHas
Ha KBa3UCTaLMOHAPHOM TeMnepaTypHOM peXMMme B 3aTBepaesLlein obnactu. B co-
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NeHbIX 03epax Npu 06pa3oBaHNM Nbaa B pesy/ibTaTe KPUCTaNIM3aLmmn BOAbl BbICBO-
6orKaaeTca conb U GOPMUPYETCA CIOM KOHBEKTUBHOIO NepemellnBaHmus. Tak KaK B
3UMHWI Nepuog TemnepaTypa BoAbl Mano U3MeHAETCA No rMybuHe, TO NJIOTHOCTb
BOZbl B OCHOBHOM 3aBWUCUT OT cosieHOCTU. C y4eTOM 3TOro NPeANoNoKeHNA BbiBeae-
Hbl pacyeTHble popMyAbl ANA onpeaeneHus ryobuHbl PacnpoCTPaHeHUA KOHBEKLMM
1 3HAYEHWI TeMMNEePaTypbl, CONEHOCTH, MIOTHOCTU BOAbI B KOHBEKTMBHOM C/I0€.

BbinonHeHa moanduKauma ogHOMEPHON MOAENN, YYUTbIBAOWAA U3MEHEHUE Y-

6MHbI 03epa B NIeTHUI nepuog. MpusogAaTcs npumepsbl pacyeTtoB ansa osep Lupa

n LyHeT 1 cpaBHEHME C AAHHbIMM HATYPHbIX U3MEPEHUI. PacyeTbl Nokasanu, 4To

Npu yMeHbleHUN ryBbunHbl 03epa C/I0M KOHBEKTUBHOIO NepemeLllnBaHns B 3MMHNE

nepunoabl MOXeT JOCTUraTb AHa.

[1] Genova S.N., Belolipetskii V.M., Rogozin D.Y., Degermendszhi A.G. A one-dimensional
model of vertical stratification of Lake Shira focussed on winter conditions and ice cover
// Aquat Ecol, 2010. 44. P. 571-584.

Bjelica M., Technical faculty Mihajlo Pupin, Serbia
Matrix representation of tetrahedral edge flows

The flow or impuls on an edge devides at the vertex into two edge flows. Matrix
repesentation of such process is considered.

Blaunstein N., Ben-Gurion University of the Negev, Department of Communication Systems, Engineering Faculty of
Engineering Science, Israel

Modeling of land-satellite communication links based on unified stochastic ap-
proach

This paper presents a unified self-consistent physical-statistical model for predicting
fading phenomena and path loss usually occurred in land-satellite communication
links caused by influence of the terrain features on radio signal propagation from
the ground-based to the satellite antennas. This approach combines (1) the statis-
tical description of the buildings array located on the rough terrain and the build-
ings overlay profile, based on special probabilistic distributions of built-up terrain
parameters, and (2) the theoretical description of propagation phenomena, taking
into account multiple scattering, reflection and diffraction mechanisms. A new 3-D
simulation code is presented for predicting the probability of fading phenomena oc-
curring in land-satellite links using the so-called stochastic multi-parametric mode,
and we show how to predict fade margin for future link-budget prediction in the
performance of satellite mega-cell networks. Results of theoretical predictions are
compared with classical physical-statistical (Saunders-Evans) model and with experi-
mental data obtained for different European cities.
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Bojici¢ R., Ekonomski fakultet, Serbia

WHTerpanbHble KPUTEPUMN KnaccuduKaLmMm peLleHnii nonyamHenHbix guddepeH-
LMaNbHbIX YPaBHEHUIT BTOPOro nopsaka

B AOKNaZe ycTaHOB/IeHbl HEOBXOAMMbIE M AOCTAaTOUHbIE YCA0BUA A/1A Knaccuduka-
LMW BCEX peLleHuni NonyanHelHoro anddepeHLManbHoro ypaBHeHus.

BoZinovic¢ M.,

Stojanovic¢ V., Prirodno-matematicki fakultet, Serbia

Algorithms and Software’s Implementation of Estimations Procedures in Some
Chaotically Models

In this paper we described some iterative methods of estimations two important
characteristics of chaotically systems, the fractal dimension and Lyapunov exponent,
the parameters which suggest on the presence of irregular, chaotically dynamics in
the observed system. The estimation procedure of these parameters is given along
with appropriate software’s implementation. Finally, it’s showed the practical us-
age of the models of chaos in the investigations of dynamics in domestic financial
market.

Cakic N., Department of Mathematics, Faculty of Electrical Engineering, University, Serbia
El-Desouky B., Department of Mathematics, Faculty of Science, Mansoura University, Egypt
Milovanovic G., Fakultet za kompjuterske nauke, Megatrend univerzitet, Serbia

Modified multiparameter non-central Stirling numbers

In this paper, a modified approach to the multiparameter non-central Stirling num-
bers via di erential operators, and new explicit formulae of both kinds of these
numbers are given. Moreover, we investigate some new results for the generalized
Stirling-type pair of Hsu and Shiue.

Furthermore some interesting special cases, new combinatorial identities and a ma-
trix representation are deduced.

Chebotarev V., Computing Center of the Far-Eastern Branch, RAS, Russia
Nagaev S.V.

On the bound of proximity of the binomial distribution to the normal one

Bounds for the error of the Gaussian approximation for the binomial distribution
are stated, depending from the probability of success and the number n of observa-
tions. As a consequence, the upper bound for the absolute constant in the Berry-
-Esseen inequality for identically distributed random variables, taking two values, is
deduced which differs from asymptotical one slightly more than 0.01.

The following idea is realized in the work. We can obtain sharp bounds for sufficient-
ly large n. The main purpose of the paper is to prove just these bounds. As to bound-
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ed number of observations, computations with the help of the computer must be
produced. This part of investigations is developed by our pupils K.V. Mikhailov and
A.S. Kondric.

Chernyakova N.A., YupexcdeHue Pocculickol akademuu Hayk CrieyuanbHoe KOHCMPYKMOpPCKO-meXHO102u4ecKoe
6ropo “Hayka” KpacHosapckoao Hay4Ho2o yeHmpa Cubupckoeo omdeneHus PAH, Russia

CTaTucTMYecKoe NPOTrHO3MPOBAHUE pecypca 3/IEMEHTOB KOHCTPYKUMI C ydyeTom
ocobeHHoCTel aKcnayaTauum

PaccmaTpuBaeTcA 3a4adva CTaTUCTUYECKOM OLLEHKM pecypca 31€MEHTOB KOHCTPYK-
LM C HAKOMJIEHHBIMW MOBPEXAEHUAMM. B OCHOBE SieXKaT Noaxobl, OCHOBaHHbIE Ha
BEPOATHOCTHOM MOZENMPOBAHUM POCTa YCTaJAOCTHOM TpelmMHbl. TOMUMO Havanb-
HOW ANWHbI TPELWMHBbI, CNY4alHbIMW CYUTAIOTCA NapaMeTpbl HarpysKkM M CBOMCTBA
MmaTepuana. B Kayectse 6a30BOro MCMoAb3yeTca MHOronapameTpuyeckoe Mmoampu-
LUMPOBaHHOE KMHETUYECKoe ypaBHeHMe (BoskoBa-MuxeeBa) CKOPOCTM poCTa ycTa-
NNOCTHBIX TELMH MPU ABYXYACTOTHOM HarpysKeHuu.

Mo pesynbTaTam MOAEAMPOBAHMA MOJIyYEHbl NJOTHOCTU pacnpeneneHuns pecypca
Hanbonee HarpyeHHOro 3/eMeHTa KOHCTPYKLUMU. MMOCTpoeHbl GYHKUMM Hadexk-
HOCTM M PUCKA 3/1IEMEHTOB KOHCTPYKLMIA B 3aBUCMMOCTM OT U3MEHEHUA NPOEKTHbIX
napameTpoB. JaHHbIli NOAX0A4 MOXKET ObiTb NPUMEHEH K KOHCTPYKUMAM paboTato-
MM B YC/IOBMAX MHOTOYACTOTHOMO HarpyXeHus (TMnoBble CBapHble CoeauHeHMs,
MarncTpasbHble TpybonpoBoabl, NOAbEMHO-TPAHCMOPTHAA TEXHMKA).

Cveticanin L., Fakultet tehnickih nauka, Serbia

Oscillators with elastic force of noninteger order

In this paper the second order ordinary differential equation with terms of noninte-
ger order, which describe the periodical motion of the oscillator, is considered. New
approximate analytical solving procedure is developed for solving such strong non-
linear differential equation. The method is based on the approximate solution of the
pure nonlinear oscillator for which the exact period of vibration is known. The time
variable amplitude and phase are introduced. The suggested technique is applied on
a few examples which represent real mechanical systems.

Cvetkovic S., Fakultetu tehnckih nauka, Serbia

Cvetkovi¢ M., Fakultetu tehnckih nauka, Serbia

Visekriterijumsko odlucivanje o izboru lokacije pri izgradnji mini hidroelektrana
primenom PROMETHEE-GAIA metodologije

U ovim radu je predstavljen strateski znacaj lokacije mini hidroelektrana i njen uti-
caj na poslovanje. Jedan od najvaznijih kriterijuma je smanjenje cene izgradnje i
visSenamensko koris¢ene hidropotencijala. Izbor lokacije mini hidrelektrane izvrSen je
primenom PROMETHEE-GAIA metodologije koja se uspesno primenjuje u resavanju
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problema visekriterijumskog odlucivanja. U radu su iznete osnovne teorijske post-
avke PROMETHEE-GAIA metodologije. Proracun je izveden primenom Decision Lab
programa i izvrSena je analiza dobijenih rezultata.

Dementyeva E., MIHcmumym mamemamuku C®Y, Russia

Karepova E., Institute of Computational Modelling SB RAS, Russia

YucneHHoe moaennpoBaHme pacnpocTpaHeHUa AJIMHHbIX BOMH B 6onbwmnx akBa-
TOpUAX € nomoLubio SMP-y3n10BbIX Knactepos

B paboTe obCyKAaloTCA HEKOTOPbIE acneKTbl 3pdeKTMBHOrO Ucnoib3oBaHua SMP-
Y3/10BbIX KNACTEPHbIX CUCTEM Ha MPUMEPE peannsaummnm MeToga KOHEYHbIX 3N1emeH-
TOB A1 HAYa/IbHO-KPaeBoW 3a4a4n AN ypaBHEHUIA MENKOWN BOAb.

Peanusauma napannenbHon nporpaMmmbl OCYLLECTBAANACL HA A3blKe MPOrpamMmu-
poBaHuMa Cu ¢ NnpumeHeHnem GyHKUMA BUbnnotekn nepegaum coobuieHuii MPI.
YucneHHble sKcnepnmeHTbl Mo 3pPeKTUBHOCTM Npeasiaraemblx NyTei pacnapanse-
NMBaHWA BblM NPOBeAEHbI HA TPEX BbICOKONPOMU3BOAMUTENbHbIX SMP-y3/10BbIX KNa-
CTepax PasNYHbIX apPXMTEKTYP.

B paboTte paccMoTpeHO ABa NoAxoAa K AEKOMMO3ULUU BbIYUCAUTENBHOW 06/1aCTy
- 6e3 nepeKkpbITUI U C TEHEBLIMM FrpaHamMU. MepBbili cnocob aekomnosunummn 6onee
3KOHOMMYEH MO NaMATKU, NPOCT B MPOrPAaMMMUPOBAHUN, O4EBUAHO €ro LOCTOMHCTBO
0N HECTPYKTYPMPOBAHHbIX CETOK, KOraa rpaHuubl nogobnacrei He SBAAIOTCA Mo-
cnepoBaTe/ibHbIM MHOXECTBOM TouyeK. BTopoit cnocob 6onee yHMBepcaneH, nog-
XOAWT AN1A pacnapaniennBaHma He TONbKO MEeToAa KOHEYHbIX 3/1EMEHTOB, HO U Me-
TOZla KOHEYHbIX PAa3HOCTEN.

PaccmoTpeHbl ABe CXembl peasnn3auymm AByXTOYeYHbIX 0OMEHOB B a/ITOPUTME - C UC-
No/ib30BaHNEM BAOKMPYOLWMX U HEBNOKMpPYOLWNX Nepedayd. YncneHHble aKcnepu-
MEHTbI MOKa3a i1, YTO UCMOAb30BaHME HEDNIOKMPYIOLWErO pernma obmMeHOB ABASA-
eTcAa, 6e3ycnoBHO, bosiee 3pPEKTUBHBIM.

MonyyeHHble TeOpeTUYECKME OLEHKN MOTEHLMANbHOTO YCKOPEHUA NPEAN0XKEHHOTO
napaniesbHOro anropMTMa NoKasa/iv XOpoLUYo ero maclTabrupyemocTb.

Ha oagHoOl 13 BbluMCAUTENbHBIX cucTem (Knactep MBC-1000/MBM) nposeaeHbl ce-
PUN YUCNEHHDBIX SKCMNEPUMEHTOB NO CPABHEHMIO MPOMU3BOAUTENLHOCTU ABYX NONYy-
NApHbIX peanusauymin MPI - obwenssectHoro MPICH2 v.1.2.1p1 1 OpenMPI v.1.4.1.
PacuyeTbl NOKa3anm 4yBCTBUTENIBHOCTb BPEMEHMW BbINOMIHEHMA anropuTMa K cnocoby
BblAE/NIeHMA NaMATH.

PaboTa BbiNONHEHA B paMKax MHTerpaumoHHoro npoekta Ne26 CO PAH npwu noa-
aeprkke POOU (rpant Ne 11-01-00224-a).

Dikovic L., Visoka poslovno-tehnicka skola strukovnih studija, Serbia
Radosavljevic D., High Business Technical School, Serbia

Virtual Mathematics Environments for Learning Integration
Virtual mathematics learning environments (VMLE) are being created by organizing

the learning environment in new ways, based on different technological configura-
tions for learning math and communicating between students and teachers. The
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dynamic nature of integration, could be in a conjunction with dynamic method of
visualization. Although VMLE provides multiple representations of mathematical ob-
jects, it can help students to discover connections between mathematical objects
and their graphical representation. The contribution of this paper is that new trends
in technology and learning are shown in the integrat ion field. The aim of this paper
is to show how concepts of dynamic geometry can be applied for topics in inte-
gration (Riemann sum, Simpson’s rules, Trapezoidal rule, approximation of areas,...)
with suggested software tools.

Dimi¢ G., Visoka Skola elektrotehnike i racunarstava strukovnih studija, Serbia
Prokin D.,

Kuk K., Visoka Skola elektrotehnike i racunarstva, Serbia

Spalevic P.

Predvidanje uspeha studenata analiziranjem njihovih aktivnosti u Moodle kursu

U ovom radu je opisana primena specificnih metoda obrazovnog data mininga za
analizu aktivnosti studenata u LMS sistemu Moodle u okviru nastave iz predmeta
Programabilna logicka kola. Utvrden je obrazac ponasanja na osnovu koga profesor
moZe da predvidi uspeh i ocenu studenata, pomogne studentima koji imaju proble-
me u ucenju i na taj nacin poboljsa efikasnost ucenja u celini. Za implementaciju
metoda data mininga nad podacima koriséen je besplatni softver Weka.

Dimovski D., Ss Cyril and Methodius University, Faculty of Natural Sciences and Mathematics, Republic of Macedonia
Codimension one coincidences
We generalize and apply results and techniques about one-parameter fixed point

indices, and apply the geometric description of spin manifolds and spin structures,
to codimension one coincidences.

Djosic D., Prirodno-matematicki fakultet, Serbia
Micic A.

Development a system for monitoring access to buildings
In this paper we were developed a system for monitoring access to buildings. Soft-

ware package MS Project, which have geat features, was used for developing a pro-
ject for managing a realization such a complex task.

Djurdjevic D., Fakultet tehnickih nauka, Serbia
Novel highly accurate finite difference formulas for two-dimensional field compu-
tations in electromagnetics

Novel highly accurate finite difference formulas (with accuracy higher than the 8th
order) have been derived and used for two-dimensional field computations in elec-
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tromagnetics. The finite difference formulas derivation is made under a power se-
ries expansion of the transverse electric or magnetic field components in the case of
uniform rectangular discretization mesh. It has been shown that the use of derived
FD formulas provide highly accurate solutions of physical problems which can be
described with the two-dimensional Laplace’s equation.

Derived finite difference formulas enable very cost-effective numerical field simula-
tions and therefore they are ideally suited for implementation in CAD applications.
Reported formulas have not been used in the finite difference method formulations
in literature.

Djurdjevic D., Fakultet tehnickih nauka, Serbia

The application of the Du-Fort Frankel beam propagation method in photonics

The beam propagation method (BPM) is well known as the most widely used propa-
gation technique for modelling optoelectronic and photonic devices. The finite dif-
ference beam propagation method (FD-BPM) is the most commonly employed nu-
merical technique for simulating field propagation in optical components. FD-BPM
still offers computational advantages over time domain numerical techniques such
as Finite Difference Time Domain (FDTD) method.

FD-BPM is usually implemented by using implicit schemes such as Crank-Nicolson
scheme (CN) due to its stability. However, in the case of modelling three-dimension-
al (3D) photonic structures the CN scheme uses iterative matrix solvers and thus
requires huge computational resources and long run-times. The way out might be
the implementation of explicit Du-Fort Frankel (DFF) finite difference schemes. DFF
is three-level explicit algorithm, but providing better stability condition than simple
explicit schemes and very attractive computational efficiency for modelling realistic
waveguide based 3D photonic devices.

Some examples of FD-BPM field simulation using the DFF scheme are given in this
paper. The computational efficiency and stability of DFF FD-BPM formulation and
inherent downsides of the method (such as spurious or “ghost” solutions) are com-
pared against standard implicit CN FD-BPM schemes.

Dobretsov N.N., Institute of Computational Technologies SB RAS, Russia

Shokin Y. I, Institute of Computational Technologies SB RAS, Russia

Chubarov L. B., Institute of Computational Technologies SB RAS, Russia

PacnpepgeneHHaa cucrema c60pa, XpaHeHus, 06p350TKM N A0oCTyna K AaHHbIM

OVUCTaHUMOHHOrIO 30HAUPOBaHUA 3eMau ANA 33434 MOHUTOPUHrA

CoBpemeHHbIi 3Tan nposegeHua GyHAaMEHTabHbIX MEXANUCUMMIMHAPHbIX UcCae-
OOBaHWUI NPaKTUYECKM BO BCex 06nacTax HayKu TpebyeT co3gaHnsa MHPOPMaLLMOH-
HO-TE/IEKOMMYHMKALIMOHHOIO pecypca, Kak Aasa NnosydYyeHUs HOBbIX 3HAHUMN, TaK U
ana obecneveHus cpeabl MHGOPMaLUMOHHOTO obmeHa. MocieaHee cTaHOBUTCA BCe
6onee aKkTyanbHbIM He TONIbKO AN BHELWHMX NoTpebuTenen, Ho 1 Ana Henocpes-
CTBEHHbIX YYaCTHMKOB MPOBOAMMbIX UCCNenoBaHM. Peannsauma Takoro pecypca
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[O/IKHA OCYLLLECTBAATLCA 3@ CYET MCMNOb30BAHMA /UK Pa3paboTKM COBPEMEHHbIX
MHPOPMALLMOHHbIX TEXHONOTUI KOMMNEKCUPOBAHUA CYLLLECTBYOLLMX TEMATUYECKUX
OaHHbIX (BKNHOYAn NPOCTPAHCTBEHHbIE), BHegpeHUa GpyHKLUMIA aHaiM3a U NPOrHo3a,
a TaK)Ke LiesieHanpaBaeHHOro nouncka. NMogobHbIM pecypc, B CBOO ovepesb, TpebyeT
co3aaHuA 3¢PeKTUBHON MHOOPMALIMOHHO-CEPBUCHON MHPPACTPYKTYpbIl. B AOKNa-
e npeactasieHbl MaTepuranbl, CBA3aHHbIE C O4HMM U3 BaXKHbIX MHPPACTPYKTYPHbIX
NPOEKTOB, BbINOAHAEMbIX B Cnbupckom otgeneHnm PAH 3a cueT MHTErpaumm ycu-
M pAda MHCTUTYTOB, HANpPABAEHUA UCCAEL0BaHNI KOTOPbIX CBA3AHbI C pa3paboT-
KON MHGOPMALNOHHO-BbIYUC/IUTENBHOTO MHCTPYMEHTapua gas obecneyeHus no-
CTyna K AaHHbIM AMCTAHUMOHHOIO 30HMpPOBAHMA 3emnu, ¢ rybokol ob6paboTKoi
3TUX J@HHbIX, UX KaTa/orM3aumen, apxmMBMpoBaHNEM U XpPaHEHMEM MOCPEeLCTBOM
MCMONb30BaHMA COBPEMEHHbIX annapaTHbIX CPeACTB, MaTeMATUYECKUX Moaenei u
anroputmoB. PaccmaTpurBaeTca KOHKpeTHaa CUTyauma CBA3aHHAA C AaHHbIMU AUC-
TAHUMOHHOIO 30HAMPOBAHUA 3eM/IM, XOTA BOMPOCHl CO34aHMA COOTBETCTBYHOLLEN
MHPPACTPYKTYPbI KacatoTca N0ObIX APYrMX UCTOUHUKOB MHOpMaL MK, Heobxoau-
MO oNA pelleHma pa3sHoobpasHbIX 3a4a4 MOHUTOPUHTA. TeIeKOMMYHUKALLMOHHOM
OCHOBOW npoekTa aBnasetca Cuctema nepegayumn gaHHbix CO PAH, asastowanca oa-
HOW M3 CaMbIX KPYMHbIX KOPNOPATMUBHbIX Hay4HO-0bpa3oBaTe/ibHbIX ceTein Poccuu.

Dorofeev N.V., MUBnaTY, Russia

Mertopg, pacnpeaeneHHOU 06paboTKM MpperynapHbIX reOMarHUTHbIX CUrHaN0B B
cUcTeMax reoguHaMmuYecKoro KoOHTpons

Mpy N3yyeHnn reoanHaMMYecKUX BapuaLlmuii U rmybrMHHOIo CTpoeHusa 3emMan, MOHU-
TOPUHIE Y NPOrHO3MPOBAHMM CEMCMOAKTUBHOCTM 3EM/IKU, A TaKXKe NPU NPOBEAEHUN
Hay4HbIX MCCNedoBaHN aTmochepbl U rnapocdepbl NPUMEHAIOTCA CUCTEMbI Teoan-
HaMMYECKOro KOHTPOAS, MOCTPOEHHbIE Ha perncTpaumm n obpaboTke MHboOpMaTUB-
HbIX CUTHA/I0B YIbTPAHM3KOYACTOTHOrO AManasoHa. NprmeHeHne 3Toro YacToTHOro
AvanasoHa onpegensetca rybuHOW nccieayemblX U KOHTPOAMPYEMbIX reoamHa-
MMYECKMX NPOLLECCOB 1 06EKTOB.

Mpobnema 3aKNt04AETCA B 3HAYUTENLHOM TPYAHOCTM CO3LaHMA UCKYCCTBEHHbIX UC-
TOYHMKOB MArHUTOTE/NNIYPUUYECKOr0 30HAMPOBAHUA TPebyemol MOLLHOCTU, Heob-
XOAMMOWM ANA HOPMAAbHOTO PYHKLMOHMPOBAHMA CUCTEM FEOAMHAMMUYECKOTO KOH-
TPONA B YAbTPAHMU3KOYACTOTHOM YaCTOTHOM AuanasoHe. [ostomy paboTta cuctem
reoanMHaMN4YecKoro KOHTPOIA 3TOrO YacTOTHOTO AMana3oHa CTPOMTCA HA UCNO/b30-
BAaHWUW €CTeCTBEHHbIX FEOMArHUTHbIX CUFHA/I0B N1IaHETAPHOIO NPOUCXOXKAEHUA.

Mpn [OCTAaTOYHO LUMPOKOM PAaCcCMOTPEHUN BOMPOCOB MPUMEHEHUA reOMarHUTHbIX
NynbCaLMi ANA UCCNea0BaTeNbCKUX Lenen B page paboT oTMevaeTcs, YTO UCNONb-
30BaHMe OMUCAHHbIX B 3TUX paboTax MeTOA0B Ha NpPaKTUKe AR pelleHua 3ajad
reoaMHaMNYeCcKoro KOHTPOAS NPUBOAMUT K HEOLHO3HAYHOCTU MOJTyYaeMbIX Pe3yib-
TaTOB. 3TO 06YCNOBNEHO HE TO/IbKO UCMONb30BAHNEM TPAANLMOHHbLIX METOAO0B pe-
TMCTPaLMKM, A TaKXKe aNropuTMOB OBHAPYKEHUS U BblAe/NIeHUA ecTeCTBEHHbIX CUT-
HanoB (CNEeKTPaNbHO-BPEMEHHOW aHaIN3, @ MHOTAA W BU3YalbHbI METOA), HO U He
MOJIHbIM CTaTUCTUYECKMM ONMCAHUEM M3YYaEMbIX NPOLLECCOB, ABAEHUIA UAN OOBEK-
TOB, @ TaKKe HEKOHTPOIMPYEMOCTBIO M Cy4alHbIM XapaKTEPOM UCTOYHUKOB CUTHa-
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10B reOMarHMTHOro nonsa.

Taknm o6pasom, akTyanbHOM ABNAETCA 3afa4a Pa3paboOTKM HOBbIX TEXHUYECKUX U
ANITOPUTMUYECKUX CPeACTB OOHAPYKEHUA U BblAENEHUA ECTECTBEHHbIX UPPEryasap-
HbIX CUFHA/I0B FEOMArHUTHOTO NOJIA C MPUMEHEHMEM CTAaTUCTUYECKUX METOLOB pac-
npeneneHHo obpaboTkM. Ee pelieHme NO3BOAUT YBEANUYNTb MHOOPMALMOHHYIO U
METPONOTNYECKYI0 HAAEXKHOCTb U NOBLICUTL 3PPEKTUBHOCTb CUCTEM FreoANHaAMUYe-
CKOTO KOHTPOAS C UCNO/Ib30BaHWEM eCTECTBEHHbIX FEOMArHUTHbIX NCTOYHMKOB Mar-
HUTOTENNYPUYECKOrO 30HAMPOBAHUSA. PelleHnto 3Tol 3afa4M NOCBALEHA HaCTOs-
an pabora.

Dutykh D., Université de Savoie, France
Mitsotakis D., Dias F., Stefanakis T.

Dispersive wave runup and some related amplification phenomena

Finite volume schemes are commonly used to construct approximate solutions to
conservation laws. In this study we extend the framework of the finite volume meth-
ods to dispersive water wave models, in particular to Boussinesq type systems [3].
We focus mainly on the application of the method to bidirectional nonlinear, dis-
persive wave propagation in one space dimension. Special emphasis is given to im-
portant nonlinear phenomena such as solitary waves interactions, dispersive shock
wave formation and the runup of breaking and non-breaking long waves [2]. Finally,
we will assess the accuracy of several recently proposed analytical solutions [1] for
the wave runup problem. Moreover, we will reveal some resonance-like phenomena
during the wave runup which have not been yet known to our knowledge.

[1] 1. Didenkulova and E. Pelinovsky. Run-up of long waves on a beach: the influence of the
incident wave form. Oceanology, 48(1):1-6, 2008.

[2] D. Dutykh, Th. Katsaounis, and D. Mitsotakis. Finite volume methods for unidirectional
dispersive wave models. Submitted, http://hal.archives-ouvertes.fr/hal-00538043/,
2010.

[3] D. Dutykh, Th. Katsaounis, and D. Mitsotakis. Finite volume schemes for dispersive wave
propagation and runup. Journal of Computational Physics, 230:3035-3061, 2011.

Eremeev S.V., MUBATY, Russia

MpuMmeHeHNe TONONIOrMYECKO COPTUPOBKM CNOEB KapTbl NPU CO34aHUKN undpo-
BbIX TOMON/IAHOB

B noKnage paccmaTpuBaloTCA aKTyasibHble 334a4M CO34aHMA TOMOMNIaHOB MacLuTa-
6a 1:500. Hanbonee ocTpo CTOUT BOMPOC BBOAA NMPOCTPAHCTBEHHOW MHPOPMaLUM
ONA MYHUUMNANAbHbBIX FTeOMHGOPMALLMOHHbBIX CUCTEM, KOJIMYECTBO C/I0EB B KOTOPbIX
COCTaBNsAET OT HECKOJIbKUX AECATKOB A0 COTeH. [NA KauyeCTBEHHOro COAeprKaHumA
nHdopmauum c cobaogeHnem Tononorum Tpebyetca obecneymTb NPaBUIbHYIO NO-
CnefoBaTeIbHOCTb BBOAA C0EB, KOTOPble NocTeneHHo ByayT HakNaablBaTbCA ApYyr
Ha gpyra. Jaa 3TOro UCNonb3yeTcs O4MH U3 aATOPUTMOB TeopUK rpadoB - TONONO-
rMyeckaa CoOpTMpoOBKa. Kaxkablih cnoi npeacTaBneH Kak BepluMHa rpada, a cBA3b
MeXay BeplnHaMmn oTobparkaeT 3aBUCMMOCTb OAHOIo C1oA oT Apyroro. MpumeHe-
HWe TONOSIOrMYECKON COPTUPOBKM AaeT BO3MOXKHOCTb ONepaTopy CHaya/la BBOAUTb
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AaHHble Hanbonee He3aBUCUMbIX C/I0EB, YMEHbLLUAeT KONMYecTBO OWnbOoK, YTo no-
3BO/IAET 3HAYUTENBHO COKPATUTL BPEMSA U 3aTPaTbl Ha CO34aHNE NPOCTPaHCTBEHHbIX
06bEKTOB ropoACcKoM MHPPACTPYKTYPbI.

Erunova M.G., KpacHoapcKuli 2ocydapcmeeHHblli aepapHsil yHusepcumem, Russia
Matveev A.G., Siberian Federal University, Russia

Pyataev A.S., Institute of Computational Modelling SB RAS, Russia

Gosteva A.A.,Siberian Federal University, Russia

Pa3paboTka MHPPaACTPYKTYpPbl MPOCTPAHCTBEHHbIX AaHHbIX TMC-nopTana CO PAH

Ha cerogHAwHMM aeHb passutre NMC-TexHONorMn NpuBeno K HeobblHaMHOMY POCTY
KONIM4YecTBa U pasHOObpasuns MPOCTPaHCTBEHHO-KOOPAMHUPOBAHHOM MHPOPMaLMN.
OAHaKo A0 CMX MOpP OCTAlOTCA He pelleHHbIMWU NPOBAEMbI OTCYTCTBMA €AUHOT0 UH-
$dopMaLMOHHOTIO NPOCTPaHCTBa, cbopa, nepeaadn, opraHnsaumm goctyna u apodek-
TMBHOTIO MCMO/1Ib30BAHMSA rEONPOCTPAHCTBEHHbIX AaHHbIX.

PelweHnem nogobHbIX Npobaem 3aHMMAOTCA, B TOM Ymcae, n B CMbMpCKom oTtaene-
Hun PAH. ®opmunposaHune KpacHosapckoro cepsepa N'MC-noptana CO PAH Havanocb
OKOJIO Tpex NeT Ha3ah, B PaMKax BbINONHEHUA MEXAUCUMMIMHAPHOIO MHTerpa-
umoHHoro npoekta CO PAH Ne86. OCHOBHOW 3afa4yelt JaHHOroO NPOEKTa ABASETCH
CO34aHWe eAnHONM pacnpefeneHHon MHOOPMALNOHHO-MOAENMPYIOLWEN CUCTEMDI
n, cobctBeHHO, opraHmM3auma cbopa, XpaHeHUA, MHTErpaLMM U NPAKTUYECKOTO UC-
NO/Ib30BAHUA NMPOCTPAHCTBEHHbIX AAHHbIX Ha TEPPUTOPULIO ABYX pernoHos Poccuu:
Cnbupu n JanbHero BocToKa.

B HacToswee Bpema KpacHoAapckui TMC-noptan CO PAH cogep*ut okono 800 pe-
cypcos, B TOM uncne gaHHole MBM CO PAH, MBT CO PAH, UTTM CO PAH, LCBC CO
PAH 1 ap. ®aceTtHas knaccudmKaLma, 3an0KeHHaa B OCHoBY KaTanora 'MC-nopTana,
npeaocTaBaAeT WNPOKME BOSMOXKHOCTU MOMCKA U GuabTpaumm MHGOPMaLIMOHHbIX
pecypcos. Kpome Toro, paspabaTbiBaeTca BO3MOXKHOCTb GOPMUPOBAHMA U COXPaHe-
HWA NEePCOHaNbHbIX NO/Ib30BATENbCKMX HABOPOB AAHHbIX.

Ona HanonHeHua TUC-noptana CO PAH NpoCTpaHCTBEHHbIMU AAHHbLIMMK, AOCTYM-
HbIMM AN 06MeHa meXKay Nnosb3oBaTenamu, paspaboTtaHa MHPPACTPYKTypa npo-
CTPaHCTBEHHbIX AaHHbIX, PEFNaMEHTMpPYIOLLAs NOPAAOK U cnocobbl npeaocTasne-
HUA UMPPOBLIX KapTorpadmnyecKnx MaTepmanoB BCEMWU YY4acTHUKAMKM NpoeKTa anA
nocneaytouen nx nybamkaumm B cetn MHTepHeT. B npeanaraemoi ctatbe nogpobHo
onucaHa MHGpPACTPYKTypa NPOCTPAHCTBEHHbIX AAHHbIX, NepeyncieHbl TpeboBaHms
K npoeKkuuun, bopmaTy, CTPYKTYpe, MeTagaHHbIM, TOMOJIOTMKU U T.4.

Fedotov A., Institute of Computational Technologies SB RAS, Russia
Demidenko V.G., Novosibirsk State University, Russia

OUuEHKM YCTOMUNBOCTM MAEHTUDUKALUN PA3HOCTHBIX YPaBHEHUI

PaccmatpuBaloTca 3afadn MAEHTUPUKALUMKM ANA NIMHENHbBIX CUCTEM PasHOCTHbIX
YPaBHEHUI N CUCTEM TEOPUM ynpaBieHus. Takne 3ag4aum BO3HUKAIOT B reoduUsnke,
TEXHWKE, 3KOHOMWKe, BronHbopmaTHKe M Ap. B HacToAwel paboTe paccmaTpuea-
tOTCA KJacchl 3aZa4 UAEHTUOMKALMM, UMEIOLMMMU MAN0E YUCI0 U3MEPEHUIN ANs
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naeHTMouKaumm. CTpoaTca OLEHKM MOTPELIOCTU pelueHna B $a30BOM MPOCTPaH-
CTBE M B MPOCTPAHCTBE KOO3PUNLMEHTOB.

MpeasoxeHbl aAroPUTMbl MOCTPOEHMA NPUBAMIKEHHDBIX pPelleHWl 3a4a4 UAeHTUPN-
Kauuu npy manaom yucae HabaLeHUn ¢ ncnoib3oBaHMem MogudUKaLmii MeToaa
MpoHKU; 060CHOBAHME CXOAMMOCTN UTEPALLMOHHbIX NMPOLLECCOB M NOJIyYEeHWNE OLEHOK
CKOPOCTU CXOAMMOCTU; NMOSyYEHME OLLEHOK YCTOMUYMBOCTU 419 MHOMKECTBA PeLLeHU i
33434 MAEHTUOUKALMM OTHOCUTE/IbHO BO3MYLLIEHWI BEKTOPOB HabloaeHWIA; pa3pa-
60TKa NPob1eMHO-OPMEHTUPOBAHHOIO KOMMJIEKCa NPOrpaMm 418 pelleHns 3a4auy
NAEHTUOUKALMM U NPOBEAEHNE YNCIIEHHbIX PACYETOB A/1A MOAeNel peasbHbiX 06b-
€KTOB (MoZeNlb AMHAMMKM FreHHbIX CeTel, ABUKEHMe IeTaTeIbHOro annapara v ap.).

Pa3paboTaHHbIM KOMMAEKC NporpaMmm nossosseT adpGeKTUBHO peLlaTb paccMmaTpu-
BaeMble 33341 Ha COBPEMEHHbIX MHOTOMPOLECCOPHbIX aPXMTEKTYPaXx, B TOM Yyncae
NPy MaJiom Kosinyectse HabogeHMn 1 60/1bLLION Ppa3MepPHOCTU.

Fedotov A., Institute of Computational Technologies SB RAS, Russia
Pestunov I.A., Medvedev S.B.,
Pestunov A.l., Institute of Computational Technologies SB RAS, Russia

(0] HeCTaHAJApPTHOM noseaeHuun MMHUMANbHOM moaenn guHaMuKu 6MOC¢epr

PaccmaTpuBaetca rnobanbHasd MWUHMMAabHAA MOAEAb MHOTONETHEN AMHAMUKU
yrnepoga B 6uocdepe npm ycioBUn, YTO aHTPOMOreHHble BbIBPOCHI yrieposa B aT-
mocdepy OTCYTCTBYHOT.

Ha ocHoBe KauecTBEHHOro aHa/iM3a MoAeNIv MOKa3blBaeTCs, YTo CyLLecTByeT Habop
napameTpoB MOAENU U3 AMNaNa3oHOB UX OLLEHOK AR TEKYLLEro CocToaHus buocde-
pbl TaKOM, YTO CUCTEMA CTAHOBMUTCA HEYCTOMYMBOA.

Takum obpasom, Habogaemble USMEHEHUA coAepXKaHUA yrnepoaa B aTmocdepe,
brvomacce pacTeHUI 1 rymyce, a TakXe robanbHOM TemnepaTypbl MOXKHO CBA3bI-
BATb HE TO/IbKO C AEeATE/IbHOCTbIO YE/I0BEKA, HO U C eCTECTBEHHbIMMN U3MEHEHUAMM
B 6buocoepe.

Fedotov A., Institute of Computational Technologies SB RAS, Russia
Zhizhimov O.L., Pestunov IL.A.,
Shokin Y., Institute of Computational Technologies SB RAS, Russia

Mpo6nembl MHTErpaumm pasHOPOAHbIX A4aHHbIX

PaccmaTpmBatoTcA BONPOCHI CO34aHUA Pa3BUTOM MHPPACTPYKTYPbI AN1A NpeacTase-
HWA 1 0bMeHa meTagaHHbIMUK, Heobxoanmon ana GopmMmMpPoBaHUA eAUHOT0 NHDOP-
MaLMOHHOIO NPOCTPAHCTBA M COBEPLIEHCTBOBAHMA COBPEMEHHOM rN06aNbHOM CeTu.

B ocHoBe TaKkoW MHTerpaummn MHGOPMaLMOHHbIX PECYPCOB NEXUT BbipaboTKa CTaH-
JapTa Ha ¢opmat npeacTaBneHUA MeTafZaHHbIX, O4HOBPEMEHHO C YHUUKaumen
MacCMBOB HOPMAaTMBHO-CNPaBOYHOMN MHPOPMaALMK.

NHTerpauusa AaHHbIX NO3BOJIAET, C OAHOW CTOPOHbI, CBOHOAHO rPynnMpoBaTh to-
6ble MMetoLmecs pasHOpPOAHble AaHHble Mo NPOU3BO/IbHOMY NPU3HAKY B peasbHble
n/Mnun BUPTYaabHble KONNEKLMM, a C APYroi - OpraHM30BbIBaTh MO BCEM MacCcMBam
OaHHbIX NPO3payHbIi 417 KOHEYHOro NOTPebUTeNa CKBO3HOM NOUCK MHbOPMaLUK.
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Fedotov A., Institute of Computational Technologies SB RAS, Russia
Zhizhimov O.L.,

Fedotova 0., State Public Scientific-Technological Library of SB RAS, Russia
Barakhnin V.B., Kolchanov N.A.

ABTOMATU3MPOBAHHOE U3BNEYEHUE 3HaHUA U3 HaY4HbIX TEKCTOB

Mcnonb3osaHue MH(I)OpMaLI,VIOHHbIX pecypcoB B Hay4HO-UCCnegoBaTe/IbCKOM Mpo-
~n

Lecce BblABUraeT HeObXoAMMOCTb BbICTPOro BbiaeneHus “GakToB” UAM “3HaHUIR”,
coepyKallMxcsa B 3TOM pecypce.

B cBA3M C 3TMM B J@aHHOM [OKNaAe NpeanaratoTcs noaxosbl K NosyaBToOMaTUYECKO-
MY BblZe/IeHUI0 MeTaAaHHbIX U3 TEKCTa (MepCoHbI, KAOYeBble C/10Ba, OrNaBleHUeE,
CCbINIKKM) U BblaeneHuto GaKToB (HayYHbIX Pe3ynbTaToB B COOTBETCTBMU C OHTOOMU-
e, noHAaTnAMK) c obecnevyeHmem yKkasaTenein Ha COOTBETCTBYIOLLME pa3aesibl AOKY-
MEHTa, a TaK»Ke cpeacTtsa paboTbl ¢ BubAMorpadnYecKMMm CCcblsikamu.

Fedotova 0., State Public Scientific-Technological Library of SB RAS, Russia

MocTtpoeHne mogenu MHd)OpMaLIMOHHOVI CUCTembl ANAa ONUCaHNA HayYHbIX LWWKOA
CO PAH

HayyHble WKonbl - LEHHOE UHTEeNNIeKTya/lbHOe HAacNeACTBO HayYyHOro coobLiecTsa.
lasHoe pgoctomHcTBO CO PAH B TOM, YTO OHO He TO/IbKO CO343aeT, HO COXpaHAeT
HayyHble wWwKonbl (HLW). HacTtoAawas paboTa cBA3aHa C yyacTmem B paspaboTke u
peanunsaument HeKoTopbix GpParMeHToB Mogenn MHPopMaLMoHHOM cuctembl (UC),
onucbiBatowen HLL.

BaxkHenwmm ceoicteom UC HLU aBnseTca TpeboBaHMe MAEHTUOUKALMM SOKYMEH-
TOB M Cyb6beKTOB. PelueHne 3Toi Npobaembl MOXKET BbiTb LOCTUTHYTO CAEAYIOLLMM
cnocobom. Mpu popmmnpoBaHNM MeTafaHHbIX TOFO UKW MHOTFO pecypca Heobxoau-
MO MCMONb30BaTb aBTOPUTETHbIE 6a3bl AaHHbIX (AaBTOPUTETHbIE Gait/ibl), C NOMOLLbIO
KOTOPbIX YCTaHaB/MBAOTCA KOHKPETHbIE CCbIIKM Ha CyObeKTbl (MepcoHbl). BTopbim
BakKHbIM cBoicTBOM MC ABNsSieTCA OpraHM3auma Nomcka ¢ NpueieYeHNeM OHTONO-
rn. lns ero peanunsaunm TpebyeTca A4ONONAHMUTENbHAA MHPOPMALMA O NPesMETHOM
06/1acTuH, BK/OYaOLWAan onpeaeseHns TepMUHOB, CyLLLHOCTEN U cBszelt. CheayeT oT-
METMUTb, YTO NPeACcTaBAeHne 3ToM MHGOPMALLMM SONKHO COOTBETCTBOBATL [106a/b-
HbIM 4OrOBOPEHHOCTAM MEXKAYHAPOAHbIX CTaHA4APTOB, MHAYe NOUCK C UCMO/b30Ba-
HMEM OHTO/NIOTMM ByAeT orpaHuYeH TEeKyLLen CUCTemMon, a MHTeponepabenbHOCTb
He 6yaeT peanusoBaHa. C/0Bapb-OHTONOMMA CTPOUTCA KaK MOAMHOMECTBO Te3ay-
pyca npegmMmeTHoin 061acTu, 4ONOAHEHHOE CIOBAPAMM U3 NPeaMETHbIX yKasaTenel
MOHOrpaduin. BarkHbIM AOMONHEHWEM CTAHAAPTHOrO Tesaypyca ABAAOTCA CMUCKK
(cnoBapw) ¢paKkTOB: Hay4HbIX AOCTUKEHMI HLL c COOTBETCTBYIOLLMMM OTHOLEHUAMMU.

Mcnonb3oBaHne MHGOPMALMOHHbBIX PECYPCOB B HAay4HO-MCCEA0BaTE/IbCKOM Mpo-
Lecce BblAgBUraeT HEOBXOAMMOCTb ObICTPOTO O3HAKOM/IEHUSA C COAEPKUMbIM My-
6/MKauMKM, U aHHOTaLMA 34eCb MOMKET OKa3aTbCA HeA0CTaTOYHON. B €BA3M C 3TMM
pa3pabaTbiBalOTCA CpeacTBa NOMYaBTOMATUYECKOrO BblAE/EHUA OFN1aBAEHUA U Bbl-
AeneHva GpaKkToB (Hay4YHbIX Pe3ynbTaToOB B COOTBETCTBMM C OHTO/IOTMEN, NOHATUA-
MK) ¢ obecneyeHMeM CCbIIOK HA COOTBETCTBYIOLWME Pa3ge/ibl AOKYMEHTA, a TaKKe
cpeactsa pabotbl ¢ 6GUbAMorpapuUeckumm ccolnkamu. Onsa co3gaHns NOAHOPYHK-
umoHanbHol MNC pacwmnpsetca Habop meTagaHHbIX Ny6AnKauuii (B nepsyto oyepeab
asTopedepaToB M AuccepTaLmii) TaKMMK 3HAYEHUAMM aTPMUOYTOB, KaK OMMOHEHTI,
Hay4YHaA HOBU3HA, LUTUPYEMBIA CMUCOK Ny6AnKauui 1 T.0.
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Fedotova Z., Institute of Computational Technologies SB RAS, Russia

Khakimzyanov G., Institute of Computational Technologies SB RAS, Russia

Mepapxml ypaBHeHMﬁ MeNKow BOAbI: BblBOA4, nccnegoBaHune, BblHUC/INTE/IbHbIE
aANITOPUTMbI

B mHOroo6pasum npubamKeHHbIX moaenein AJMHHOBOJSIHOBOW TMAPOANHAMUKM
NPOCNEXMBAETCA HECKOIbKO MepapXxmnin: no reomeTpmm (NaockocTb, cdepa), no He-
JIMHEMHOCTU (NNHEHblE MOAEeNWN, HeNIMHEHbIe YpaBHEHUA MeNIKOM BoAbl, cnabo-
HeNnHelHble ypaBHEHUA BbyccMHecKa, NoHble HENMHENHO-ANCNIEPCUOHHbIE YpaB-
HEeHMA), MO CTENEHN yYeTa AUCIEPCUN U apyTUe.

B HacToAwLel paboTe npeacTaB/ieH eAnHO06pasHbI BbiBog H/1-ypaBHEHMI C yye-
TOM MOABUMKHOTO [iHA KaK B JIOKA/IbHOM AEKapTOBOM CUCTEME KOOPAMHAT Ha Nao-
CKOCTM, TaK 1 Ha BpaLlatoLLelics chepe. BbiBog npeaBapseTcs macwtabupoBaHmem
TPeXMepHbIX ypaBHEHWUI Ditnepa 1 BBEAEHMEM MaJblIX MAaPaMETPOB, YTO NO3BONAET
oTCNeANTb HEIMHENHbIE U ANCNEPCUOHHbIE YEHbI YyPAaBHEHWUI M PAaCCMOTPETDL B Ka-
YyecTBe YaCTHbIX CNy4YaeB MoAenun Tuna byccmHecka. BaxHbIM pe3ynbTaTom paboTbl
ABAAETCA TO, YTO NosydeHHble H/1[-ypaBHeHus, bnarogaps cneunanbHOMy BbIbopy
nepemMeHHbIX, 3aMMCbIBAOTCA B YHMBEPCAZIbHOW GOpMe KaK Ha NJOCKOCTU, TaK U HA
coepe. Ansa yncneHHoln peanusaummn H/O-mopenen Ha cdepe paspaboTaHbl Bbl-
YUCAUTE/IbHbIE ANITOPUTMbI, HAcAeayloLWMe CBOIMCTBA, Baarogapsa KOTOpbIM paHee
6bina obecneveHa 3pHEKTUBHOCTb AITOPUTMOB A1 COOTBETCTBYHOLLMX MIAHOBbIX
moaenen.

Pa3paboTaHHbIN NOAXOA OCYLLECTBNAET MepapXMUECKyro NPeeMCTBEHHOCTb B Klacce
mogene MesKo Bogbl U COOTBETCTBYIOLLMX YNCAEHHbIX a/ITOPUTMOB UX peanunsa-
LMK B 3aBUCMMOCTU OT AOMUHUPYHOLLMX MacluTaboB paccMaTpMBaeMoro BOJIHOBOTO
npoLecca 1 reomeTpumn 3agaun.

PaboTa BbiNnosHeHa Npu ¢uHaHCcOBON noagepxKke POOU (ko npoekra 10-05-
-91052-HLIHMa, 09-05-00294a), a TakKe B pamKax nporpammbl [ocyaapCTBEHHOM
noaAepKu HaydHblx WwKon PP (rpaHT HLLU-6068.2010.9) 1 MpoekTa 1V.31.2.1. npo-
rpammbl GyHAAMEHTaNbHbIX MccnegoBaHuii CO PAH.

Fereferov E.S., Institute for System Dynamics and Control Theory of SB RAS, Russia
Bychkov 1.V., Institute for System Dynamics and Control Theory of SB RAS, Russia
Ruzhnikov G.M., Institute for System Dynamics and Control Theory of SB RAS, Russia
Khmelnov A.E., Institute for System Dynamics and Control Theory of SB RAS, Russia

TexHONOrMA UHTErpauum 6a3 AdHHbIX HAa OCHOBE AEK/NapPaTUBHbIX cneu,ud:m(au,uﬁ

NHbopmaunoHHO-aHannTUYeCcKasa cpeaa opraHmMsaLlmii Yacto npeacTaBasaeTt cobo
Habop aBTOMATU3MPOBaAHHbIX pabounx mecT (APM), peannsoBaHHbIX B Pa3HbIX CU-
cTemax NPoOrpammmnpoBaHUA U, MHOTAA, UCNONbL3YIOWMX pPa3Hble CUCTEMbI YNpaB-
neHua 6asamu gaHHbix (CYBL). B pabote paccmaTtpuBaeTcs 3agada KOMMNIEKCUPO-
BaHWA MHOOPMALMOHHbIX PECYPCOB, T.€. HENOCPEACTBEHHOTO NPeACTaBAEHUs AN
Nno/ib30BaTeNA coAeprKallleiics B TakMx 6asax gaHHbix (BA) nHpopmaumm B BUae
eaMHoro pecypca 6e3 BbINO/SIHEHMA KOHBEPTALLMKN BCeX AaHHbIX B oaHy BA. Hanpu-
mep, y3Kne cneumannctbl MOryT UCNONb30BaTb OoTAeNbHble APM ana HanonHeHuA
cBoux ¢parmeHToB B, Ho APM cneumanvcta 6osiee BbICOKOrO YPOBHA AOJIXKEH
NPeAoCTaBNATb AOCTYMN HA MPOCMOTP U, BOSMOXHO, peaaKTMpPOBaHME KO BCEM CO-
6paHHbIM NPU MOMOLLM 3TUX NOACUCTEM AAHHbIM.
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Ona vHTerpaumMm MHPOPMaLMOHHBIX PecypcoB MpeasaraeTca MCNoaAb3oBaTb pas-
paboTtaHHyto B UOCTY CO PAH TexHonormo cneymduKkaumm CTpyKTyp 6a3 gaHHbIX.
Cneuundukaunm cTpyKTyp Bl MmetoT fAeKknapaTuBHbIM BUA, U coaepKaT meTanHdop-
MaLMIo 0 CTPYKType Tabauu, o cnocobax npeacTaBaeHUa M 06paboTKM AaHHbIX, pac-
wupAa npegoctasnaemyto CYb[, metanHbopmaumio B TOM CTeNeHW, B KOTOPOM 3TO
Heobxoanmo ana pPaboTbl 6ONbWNHCTBA MHOOPMALMOHHbIX cUcTeM. [JaHHas TEXHO-
Norns no3BosfeT eAnHoobpasHO pellaTb PasanyHble 3a4a4M 06paboTKM AAHHbIX,
TaKMe Kak BBOA, M M3MEHeHMe fJaHHbIX B Tabanuax b, dopmmpoBaHMe nosib3oBa-
TE/IbCKMX 3anpocoB, MpuBA3Ka K reoMHGOPMaLMOHHbIM CUCTEMAM, yrnpaBieHue
cxemol b1, npy nomoLLm yHUBEPCAIbHbIX aITOPUTMOB, HAaCTPANBAEMbIX C UCMO/b-
30BaHMEM cneunduKaLmii Ha paboTy C KOHKPETHbIMU AAHHBIMW.

Ons noanepsKku MHTerpaumm nHbopmauum U3 Heckonbkux bl paspaboTtaHa Tex-
HO/IOrUA MHTErpaumMm cneundmrKkaymii ctpyktyp BA. NpumeHeHne 3ToM TeEXHONOrMK
no3BosisieT HbICTPO peasiM30BbIBaTb KOMMJIEKCHble MHOOPMALMOHHbIE CUCTEMbI HA
ocHoBe crneunduKaunii paHee paspaboTaHHbIX noacuctem. PaspaboTaHHas TeXHO-
Jlorma co3gaHuaA NPUAOKEHNIM He TpebyeT KOMNUAALMK U NO3BOSET B CHATble CPO-
Ku cosgaaTb N0 gna paboTtbl ¢ HeCKobKMMM B/,

Fionov A.N., CubupcKuli 2ocyoapcmeeHHbIl yHugepcumem mesaneKkoMmMyHUKayuli u uHgpopmamuku, Russia

Ryabko B.Y., Polyakov Y.I.

BbluncautenbHaa cnocobHOCTb KaK HOBasA mepa OUueHKU npoussoauUTe/IbHOCTU
KOMMNbIOTEPOB

B HacToALLEE BpemMA MPOU3BOAMUTENBHOCTb KOMMbIOTEPOB U3MeEpPAETCA TaKUMU Xa-
PaKTEPUCTMKAMM, KaK KOIMYECTBO MPOCTbIX LEeNI0YUCAEHHbIX Onepauui uamn one-
paLMin C NaBaloLLEN TOYKOM, BbIMONHAEMbIX B €4MHULY BPEMEHU, BPEMEHEM Bbl-
NONHEHMA onpeaenéHHbIX TECTOBbIX 3a4aHWN (TaK HasbiBaeMbIX HEHYUMAPKOB) U T.1.
Monyyaemble TaKMM 06PaA3OM XapaKTEPUCTUKM NPOU3BOAUTENBHOCTU MOTYT ObITb
A[eKBaTHbIMU A1A O4HUX NMPUIOMKEHUA, HO COBEPLLUEHHO He MOoKa3aTe/ibHbIMU 1A
apyrux. B noknage npeanaraetca HOBbIM MOAXOA K M3MEPEHMIO NMPOU3BOAUTENb-
HOCTM, 3aK/IIOHAIOLWLMNCA B OLLEHMBAHMWM KOJIMYECTBA Pa3IMYHbIX 334a4, KOTOpble
MOTYT ObITb BbINOJ/IHEHbI 33 3a4aHHOE Bpems. BBOAUTCA NOHATME BbIMUCAUTENBHOM
CNOCOBHOCTM KaK KOIMYECTBEHHOM Mepbl TaKOW OLLEHKM. BbluncamTeibHaA cnocob-
HOCTb HE 3aBUCUT OT KOHKPETHbIX 33434, a onpesenaeTca UCKAYMTeNbHO Habopom
KOMaHz, BpeMeHeM MX BbIMOJIHEHUA, CTPYKTYPON M BpeMeHeM A0CTyna K NamAaTu
M Apyrumm 6a3oBbIMU XapPaKTEPUCTUKAMM KOMMbOTEPOB. JeicTBEHHOCTb NoAX0A43
NPOAEMOHCTPMPOBAHA NYTEM OLEHMBAHMA BbIYUCAUTENBHON CMOCOOHOCTU HEKOTO-
PbIX KOMMNbIOTEPOB cemeiicTBa X86.

Fionov A.N., Cubupckuli 2ocydapcmeeHHbil yHU8epcumem mesneKoMMyHUKayuli u UHgpopmamuku, Russia

BHeapeHue CKpbITo MHGOPMALMKM C NOMOLLLIO MHTEPNONALMMU

B ooknage 6ymet npeacTtaBieH pa3paboTaHHbIM aBTOPOM HOBbIM NOAXo4 K pelue-
HUIO 33434 cTeraHorpadumn B rpaduryeckmx dainnax, 3aknovaroLWMinca Bo BHegpe-
HUN MHPOPMALMK 33 CYET HEBONBLUMX OTKJIOHEHWUI OT TOYEK UHTepnonsumu. UH-
bopmauma BHegpsaeTca NyTEM Bbl6Opa KOHKPETHOIO OTKNIOHEHUA U TaK, YTObbl He
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HapyLLaiacb CTaTUCTUKA OTKJOHEHUM, XapaKTepHasa A1A UCXOAHOro M306paKeHus.
B pesynbtate nony4vaetcA ¢aiis, KOTOPbIN COAEPXKUT BCTPOEHHYHO MHPOpPMALMIO,
HO MO CBOMM CBOMCTBaM He OT/IMYaeTcA OT 0bbl4HOro daiina. NpumeHsetca 6unu-
HelHan MHTePNoONAUMS, TEOPETUKO-MHPOPMALIMOHHOE OLEHUBAHWE BEPOATHOCTEN
OTK/IOHEHWUM, KOAMPOBAHME C 334,3aBaeMbIMU BEPOATHOCTAMM KOLOBbIX CN0B. Paspa-
60TaHHbIN MeToa ABNAETCA EANHCTBEHHBIM M3 M3BECTHbIX METOA0B CTeraHorpadum
B rpaduyecknx dainax, KOTopbl NPU BCTPaMBaAHMM MHOOPMALIMM HE YCIOXKHAET, a
YNPOLLLAET CTAaTUCTUYECKYIO CTPYKTYPY daiina. MoKasaHo, YTo AaHHbIM MeToa N03BO-
NAET BCTPOUTb 3HaUUTEeNIbHO 6osblle MHOPMALUK, YeM MEeTOZ, 3aMeHbl MAAZLLINX
OU1T, NPU COXPaHEHNN BbICOKOIN YCTOMYMBOCTU K CTErOaHaNN3Y.

Gajic L., Prirodno-matematicki fakultet, Serbia

Fixed point result in metric space with some convex structure

Fixed point theory is one of the most powerful tools in solving equations of differ-
ent types: algebraic, differential, integral and so on. Using this method we can prove
not only the existence of the solution but moreover, using some iterative process,
Pikard, Ishikawa, Man, find the approximative solution. The first problem is to find
approximate space and mappinig such that the fixed piont of this mapping is the
solution of the equation. The choice of the space is also very important. In the clas-
sical analysis that was usually a complete metric space as the Banach space. Today,
we are looking for the spaces which are some generalizatuions of the metric space,
or more then metric, but less than the Banach space. In the lecture we are going to
talk about some fixed point results in such types of spaces.

Gavrilov A.A., Kutateladze Institute of Thermophysics of SB RAS, Russia

Rudyak V.Y., Kutateladze Institute of Thermophysics of SB RAS, Russia

Minakov A.V., Kutateladze Institute of Thermophysics of SB RAS, Russia

Dekterev A.A., Kutateladze Institute of Thermophysics of SB RAS, Russia

YucneHHoe moaennpoBaHue yCTaHOBUBLUMXCA NaMUHAPHbIX TeYEeHU HEHbITO-

HOBCKUX BA3KOMN/1IACTUYECKUX )KVIAKOCTEﬁ B KOJibLueBOM 3a30pe

B pa60Te npeacrtasieH YMCNEHHbIN AJITOPUTM pacyeTa YCTAaHOBUBLUUXCA TaMUHAP-
HbIX TEYEHWUM HEHbIOTOHOBCKMX BA3KOMIACTUYECKMX )KVILI,KOCTel‘/JI B KO/NbLEBbIX KaHa-
Nax C 9KCUEHTPUCUTETOM U BpaLLleHMEM BHYTPEHHEro umMnnHapa. npep,ﬂO)KeHHbll‘;l
aA/ITOPUTM NO3BOJIAET ONUCbIBATb ,D,aHHbIlZ Knacc TeYeHun B LWNPOKOM AunanasoHe
N3MEHEeHUM napameTpoB KOJIbLLEBOTO KaHa/a U NapamMeTpoB Te4YeHUA.

Ona AnckpetTnsaunmn ypaBHEHUI TMAPOANHAMUKN NPUMEHAETCA METOZ KOHTPO/b-
Horo obbema. Mcnonb3ytoTca MHOrob6/104HbIE CTPYKTYPUPOBAHHbIE CETKM, COrna-
COBaHHbIE C rPaHULAMK pacyeTHoN obnactu. CBA3b MeXAay MONAMM CKOPOCTU U
OaBNeHMA peannsyeTca Npu NoMoLwm ntepaumoHHoi npoueaypbl TMna SIMPLEC Ha
COBMeLLEHHbIX CeTKax.

PaccmaTtpumBatloTca TeYEHUA CTEMEHHOM KUAKOCTH, *Kuakocrei buHrama m lepwens-
Banknu. CNoXHOCTb pelleHns 3a4ayun ANa HEHbIOTOHOBCKUX XMUAKOCTEN CBA3aHa
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rnaBHbIM 06pas3om c AByMA 06CTOATENBbCTBAMM: 3aBUCMMOCTbIO KO3bdULMEHTa 3¢-
(bEKTMBHOM BA3KOCTM OT CKOPOCTU CABUIa U HaIMUMEM NPeLe/IbHOrO HaMNPAXKEHUA.
[Onsa npeofoneHua TpyaHOCTU, CBA3AHHOW C BO3SHUKHOBEHMEM CUHTYNAPHOCTM B 06-
NACTAX C HYJIEBOW CKOPOCTbIO CABUIa, B a/ITOPUTME UCMONb3YETCA METOA, PEryaapu-
3aumn 3PpPeKTMBHOro KOapPMUMEHTA BAZKOCTU.

B paboTe npuBegeHbl AeTanM peannsaumm M pesynbTaTbl TECTUPOBAHWUA Npeasio-
YKEHHOW YNCIeHHON MeToaMKW. [1nA paja Te4eHU B KObLLEEBOM 3a30pe NPOBEAEHO
COMocCTaBNeHNE YUCEHHDBIX PE3YNbTAaTOB C U3BECTHbIMU aHANIUTUYECKMMU pPeLLEHU-
AMMU U 3KCMEPUMEHTANbHbIMU AaHHbIMKW. BO BCEX PAaCCMOTPEHHbIX Cy4Yanx nosyye-
HO Xopollee corlacoBaHue.

Gavrilovic J., Univerzitet Singidunum, Serbia

Savic A., Kovacevic I.

Nacini za kreiranje matematickih edukacionih materijala kod sistema za ucenje na
daljinu

Savremeni sistem obrazovanja treba studente da oblikuje kao fleksibilne, samostal-
ne osobe, koji Se sa lako¢om prihvatati aktuelne drustvene promene i prilagodavati
im se. S obzirom na to, covek danasnjice podvrgnut je permanentnom ucenju Jedan
vid obrazovanja je razvoj logike i intuitivnosti., obisno korz predmete matematickoh
profila. Problem u razumevanju nastaje i sa formulama, iskazima koji su za ucenike
prilicno apstrakti. Potrebno je kreirati programe koji ce pomoci vizuelizaciji pojmova,

Postoje razni programio koji razvijanjem intrektivnosti poboljsavaju logiku. Neka re-
Senja su i besplatna i lako prilagodiva. Malo ovakvih softvera moze biti dostupno i
relazovano na internetu. Ovaj rad ce pokazati nacine kreiranja dinamickih matema-
tickim materijala njihovu upotrebu. Analizirade se neki od softvera po pitanju prime-
ne, kvaliteta, razumljivosti i cene.

Gerasimov A.V., HUM npuknadHol mamemamuku u mexaHuku TTY, Russia

Dobritsa D.B., @Y «HMO um. C.A./Ta80YKUHA»

Pashkov S.V., HUM npuknadHol mamemamuku u mexaHuku TIY, Russia

Khristenko Y.F., HUW npuknadHol mamemamuku u mexaHuku TIY, Russia
Teope'ruKo-akcnepumeHTaanoe mogenumpoBaHue 3¢¢EKTMBHOﬁ 3aWunTbl KOCMU-

YeCKMX annapaTtoB OT BbICOKOCKOPOCTHbIX OCKOJIKOB

3a4aya 3aWMTbl KOCMUYECKMX annapaToB OT eCTeCTBEHHbIX M TEXHOTEHHbIX OCKOA-
KOB OCTaeTcsA aKTyaNbHOW B HacToAlee Bpems. PasmelleHune nepes KOpnycom TOH-
KMX nperpaga, 4pobALmx BbICOKOCKOPOCTHbIE YacTULbl Ha GparMeHTbl, YMeHbLUAeT
BEPOATHOCTb €ro NPobuTUA. 3aMeHa CN/IOLWHOM NAACTUHBI Ha CETKY M3 BbICOKONPOY-
HOro MaTepuana YyMeHbLUaeT BeC 3alUMTHOM KOHCTPYKLUK, YTO HEMAJIOBAXKHO ANS
KOCMMYECKMX annapaTos.

B narpaH:keBoi 3-D MOCTaHOBKE YWMCAEHHO MOZENMPYeTCs MPoLEecc B3aMmoaen-
CTBMA C/IOUCTbIX, Pa3HECEHHbIX U CETOYHbIX NAACTMH C BbICOKOCKOPOCTHbIMM OCKOA-
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Kamu ¢ y4eTom dparmeHTaumMm m MHOTOKOHTAKTHbIX B3aUMOAENCTBUIA pparmeHTOB
mexay coboit u nperpagamu. MNpu MogenMpoBaHUN YyYUTbIBAETCA eCcTecTBEHHas
reTeporeHHOCTb MaTepuana, BAMaAtoLWasn Ha pacnpeaeneHme GpUsnKo-mexaHUYeCcKnx
XapaKTEPUCTMK 1 XapaKTep ero paspyLleHus, KoTopasa B ypaBHEHUAX MeXaHUKKU ae-
dopmmpyemoro TBepAoro Tena peasansyeTca c/iy4yaliHbiM pacnpeaeneHnem Hayanb-
HbIX OTK/IOHEHMN MPOYHOCTHbIX CBOMCTB OT HOMWHA/IbHOTO 3HaYeHuA. g onucaHua
npoueccos AepopMmnpPoBaHUA U APOBAEHNA TBEPAbIX TEN UCMOIb30BaNacb MoAe b
naeanbHO-yNpyroniacTMYeckoro Tena 1 bblia npegnokeHa YNCAeHHas MeToaunKa,
6asupytolLanca Ha COBMECTHOM MCNO/b30BaHMM MeToga YWUKWMHCa ANA pacyeTta
BHYTPEHHUX TOYEK Tena U metoga [KOHCOHa ANA pacyeTa KOHTAKTHbIX B3aMMO-
OEeNCTBUIN, peannsyeman Ha TeTpasAapuyecKkux fyenkax. PazbueHune TpexmepHoi
obnactn Ha TeTpasApbl NPOUCXOANT NOCAeA0BaTENbHO C MOMOLLBIO NOANPOrPamm
aBTOMATMYECKOIo NOCTPOEHUA CETKU. Kputepmnem paspylleHma SBAsSIOCh AOCTUXKe-
HUe 3KBMBANEHTHOM NacTuyeckon gebopmalmein cBoOero npenebHoOro s3HaYeHums.
HayanbHble HEOAHOPOAHOCTU CTPYKTYPbl MOAEIMPOBAINCL pacnpeaeneHnem aaH-
HOM AedopmaLmm No AYEeMKam C MOMOLLbI MOANPULIMPOBAHHOIO reHepaTopa cay-
YalHbIX YMCesl, BblAAKOWErO CAYYaNHYIO BENMUYMHY, NOAYUHAIOLLYOCA BblIOpaHHOMY
3aKOHy pacnpeneneHus.

BbICOKOCKOPOCTHOE CTO/IKHOBEHME OCKOJIKOB C YKa3aHHbIMW 3aliMTamu mMccnemo-
Ba/I0OCb TaK¥e 3KCNePMMEHTaNbHO Ha /IETKOra3oBbIX ABYXCTYNeHYaTbIX YCTaHOBKaXx,
MOANPULMPOBAHHBIX AN MeTaHMA YacTul, gameTpom Ao 0,5 Mm, Npu CKOpoCTaX
(2.5 - 5) Km/c. NokasaHo, 4TO 3aLMTa U3 ABYX CETOK ABNAeTCA 601ee 3GPEKTUBHOM,
Yyem 3KBMBANIEHTHAA MO Macce chn/olHaa nperpaaa. MonyyeHHble pes3ynbTaTbl UC-
NoONb30BaNCh AN OLEHKM 33Tl KOHCTPYKLUMM annapaTta «doboc-Mob».

PaboTa BbiNno/IHEHA NPW YacTUYHOM noadepsKke rpaHToB PO Ne10-08-00633 um
N209-08-00662a.

Geshev PI., Kutateladze Institute of Thermophysics of SB RAS, Russia

PacueT Ha OCHOBe rPaHUYHbIX MHTErPaJIbHbIX YPaBHEHUIT pacceaHUA cBeTa Ha Me-
TaNNMYECKOI HaHoYaCTULE, PACcNOJIOKeHHO B6a13u npoBoasALLeil NOBepPXHOCTU

MoBEPXHOCTHbIE M/IA3MOHbI - 3TO KO//IEKTUBHbIE KonebaHusa KBa3n-cBOGOAHOrO
3N1EKTPOHHOrO rasa. Mx MOXHO paccMaTpmBaTb Kak NMOBEPXHOCTHbIE 31eKTpomar-
HUTHbIE BOJIHbI B Cpefe, 3KCMOHEHUMa bHO 3aTyxatowme Braybb meTanna v gu-
aneKkTpuKa. Ana yactuy, ¢ pasamepom 10-300 HM m3 30/10Ta, cepebpa MaAM antomu-
HWA NNIA3MOHHbIE Pe30HAHCbl PACNONOXKEHbI B BUAMMOMN U MHPPAKPACHOM YacTaAX
cnekTpa. Bce nons moryT 6bITb paccymMTaHbl B paMKax 31eKTPOANHAMUKN CMAOLWIHbIX
cpepn. PeweHuna ypaBHeHMA MenbMrosibLa B ABYX U TPEX U3MEPEHUAX OCYLLECTBAA-
JICb peayKumen K cMctTemam O4HOMEPHbIX FTPAHUYHBIX MHTErpaabHbIX YPaBHEHWU
(FNY). PaccmaTpmBanucb ABYMEPHbIe U OCECMMMETPUYHbIE 3343a4M YNPYroro u He-
ynpyroro (pamaHOBCKOro) pacceaHua cBeTa. M3ydyanncb HaHO-06bEKTbI: LUAUHAPSI,
060/104KM, chepbl, chepounabl U aHTEHHbI (HAHO-CTEPXKHM), PACNONONKEHHbIE BEPTU-
KanbHO B6/M3M NpoBOAALLEN MOBEPXHOCTH.

ChopmynmpoBaHbl TOXKAECTBA, KOTOPblE MO3BOMAOT KOHTPOAMPOBATb TOYHOCTb
pacyeToB GYHKUMM puHa (BasKHO ANA CAOMUCTbIX cpea). MpoAeMOHCTPUPOBAHO,
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YTO MOJIA B TOYKE AWUMNOAA U U3NTYYEHHbIE AUMOAEM B AA/IbHIOK 30HY NOAYMHALOT-
€Al Teopeme B3aMMHOCTU (BaKHblli TECT Ha KOPPEKTHOCTb BbluMCAeHWIH). MonyyeHbl
yrnosble GYyHKUMM U3NYYEHUA AUMNOAA C HAHO-aHTEHHOM. [ocTpoeHa moaenb, 06b-
ACHAOLWW,AA NPOBabl B CNeKTpax KoaddnUMeHTOB ycuneHus nons. Mpu connKkeHmm
HaHOYaCTUL, C MOBEPXHOCTbIO 3/1IEKTPUUECKOE NOoJIe B 3a30pe MOKET YBE/IMYNTHCA B
1000 pa3 no cpaBHEHUIO C NOsIEM B OCBelatowem nyye. PamaHOBCKoe nU3nyyeHue
AMnonsa, NpPonopuMoHasbHOe YeTBEPTON CTEMNEHW NOAA, YBEIMYMBAETCA NPU STOM
B 10710-10712 pas. 310 ABNEHUE NO3BONAET AETEKTUPOBATb CNEKTPbI OAMHOYHbIX
MOJIEKY/T, MOMNaBLUMX B 3a30p MeXAy HaHo4yacTMuamum [1,2].

YacTtb pesynbTaToB 6bina paHee onyb/nMKOBaHa B HalLMX CTaTbax [3-6].

[1] Kneipp K. et al., Phys. Rev. Lett., 78, 1667 (1997)

[2] NieS., Emory S. R., Science, 275, 1102 (1997)

[3] Geshev P.l., et al, Phys. Rev. B, 70, 075402 (2004)

[4] Geshev P.l., Dickmann K., J. Opt. A: Pure Appl. Opt., 8, S161-S173 (2006)

[5] Geshev P.l., Fischer U.C., Fuchs H., Optics Express, 15, N.21, P.13796-13804 (2007)

[6] Geshev P.I, Fischer U.C., Fuchs H., Phys. Rev. B 81, 125441 (2010)

Glinskii B.M., Institute of Computational Mathematics and Mathematical Geophysics of SB RAS, Russia

Karavaev D.A., Institute of Computational Mathematics and Mathematical Geophysics of SB RAS, Russia
YucneHHoe moaenmpoBaHue pacnpocTpaHeHusa BM6p0CEﬁCMM'~IECKMX BOJIH B Cpe-
AaX XapaKTePHbIX ANA rpA3eBbiX BY/IKAHOB

NpoBefeHO maTemMaTUyeCcKoe MoLe/IMPOoBaHME PacnpoCTPaHeHNAa ynpyrux BOJIH OT
TOYE€YHOIo NCTOYHMKA B MOAENAX TPEXMEPHbIX YNPYIrUX cpen, XapaKTePHbIX ANA rpAa-
3eBbIX BY/IKAHOB.

PaspaboTaH cnewumanmsnpoBaHHbIi NOCTPOUTENb TPEXMEPHbIX MOAesei HeogHo-
POAHbIX Ynpyrnx cped. lNocTpoutens MO3BOMSAET 3a4aBaTb 3HAYEHUA B KayKaOM
TOUYKE KOHEYHOPA3HOCTHOM cxembl. [locne Toro Kak NocTpoeHa OCHOBHasA CeToYHan
MOAENb TPEXMEPHO-HEOAHOPOAHOM YyNpyroi cpeabl, BOSMOXKHO AanbHelwee yc-
JIO’KHEHWE ee reOMeTPUYECKOl CTPYKTYPbl. B MOCTPOEHHYIO MOAENb MOXKHO «BCTaB-
NATbY Pas/INYHbIE reOMETPUYECKME 06BEKTbI, KOTOPbIE MMEIOT aHAIMTUYECKOE OnK-
caHue (UMANHAPUYECKME, KOHMYECKME, 3NAUNCoMAanbHble U Ap. nogobaactv uam
UX NepeceyeHmne) co CBOMMM YNPYrMmmn napameTpamu cpeapl. MoctponTtenb No3Bo-
NAET KOHCTPYMPOBATb CNOMXKHbIe 3D MoAe M HEOAHOPOAHbIX YyNpyrux cpeq, 61u3sKkme
K peasibHblM 06beKTam mUccieaoBaHuA.

PaspaboTaH anropuTm, Co34aH KOMMJIEKC NapanienbHbIX MPOrpamMmm 1 NpoBeaeHbl
TECTOBble pacyeTbl Mo BblIbOPY ONTMMAJIbHOM CXeMbl pacnapannenmBaHusa Ha Kna-
cTepax Cnbupckoro CynepkomnbtotepHoro LleHTpa CO PAH. B yacTHOCTH, co34aHbl
ABe napannenbHble NPOrpaMmbl: ogHa, rae ANA pacnapannennBaHuA UCMNONb3y-
etcs Tonbko MPI, u BTOpas, rae ncnonb3yerca KoOMmbMHauma BoamoxkHocTeld MPI u
OpenMP. Bo BTOpoM cnyyae («rvbpuaHas napanienbHasa cxema») npepgjaraercs
NpoBOANTb 06MeH MHPOPMALMEN MeXay coceaHMMM cnosmmn Yyepes MPI, a BHyTpu
KaX40ro ci10A, PacrnofioXeHHOro B 06LLe NamaAT y3a1a, NPoBOAUTb NapannefbHble
BbluMcneHua, mucnonb3sys OpenMP. KonnyectBo cnoeB gna «rMbpuaHoim» cxembl
onpenenaeTca Ko/MYeCTBOM CBODOAHbIX BbIYMCAUTENbHBIX Y3108, @ KOAUMYECTBO
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OpenMP NOTOKOB - KOANYECTBOM AAEP HA y3Nax.

MogenuposaHue NO3BONNO U3YYUTb BIMAHUE TEOMETPUN MOAENN HA CTPYKTYpY
BO/IHOBOFO CEMCMMYECKOr0 MOAA, NMOCTPOUTb aLEKBATHYH MATEMATUYECKYHD MO-
Oenb rpssesBoro By/nkaHa «lopa KapabetoBa» (TamaHCKas rpaseBynKaHMYeCKas Npo-
BUHUMA). MpUBOAATCA pe3y/ibTaTbl YNCEHHbIX PACYETOB, KOTOPbIE CPABHMBAOTCA C
3KCNePUMEHTa/IbHbIMW AaHHbIMU BUOPOCENCMUYECKUX 30HANPOBAHNIA 3TOrO BY/-
KaHa, MpoBeAEeHHbIX B paMKax 3KcneanUMoHHbIX pabot UBMuMTI CO PAH.

Gojgi¢ N., Visoka Skola tehnickih strukovnih studija, Serbia
Petrovic V., Visoka skola elektrotehnike i racunarstava strukovnih studija, Serbia
Nikolic M.

Document management from the aspect of business intelligence

Document management in an organization means to define the design, identifica-
tion, usage, keeping, filing, searching and discarding documents due to becoming
outdated. Modern business operations dictate the presence of information tech-
nologies in all business processes. The concept of business intelligence is an impor-
tant part of modern information systems. In this paper a document management
information sub-system is presented as an application of the business intelligence in
the same process.

Golushko S.K., Design Technological Institute of Digital Techniques of SB RAS, Russia

Golushko K.S., Institute of Computational Technologies SB RAS, Russia

Yurchenko A.V., Institute of Computational Technologies SB RAS, Russia

AHanus Aed)opMMpOBaHMFl U Ha4ya/IbHOro pa3pyLieHunn MHOTOC/IOMHbIX KOHTEWHe-

poB ANnAa XpaHeHUA arpecCUBHbLIX cpepn

MHoroc/oliHble KOMMNO3UTHbIE KOHCTPYKLMW LUMPOKO MUCMOJb3YIOTCA 418 XpaHeHUsA
arpeccuBHbIX rasoobpasHbIX, KUAKUX U CbiNyunx cped. Mcnonb3oBaHMe maTtepua-
JI0B CNI0€B C Pa3INYHbIMU GU3NKO-XMMUYECKMMM CBOMCTBaMM No3BoONAET obecne-
YUTb MPOYHOCTb TAKUX KOHCTPYKLMIMN OQHOBPEMEHHO C YCTOMUYMBOCTbIO K arpeccms-
HOMY BO34EMCTBUIO XPaHUMOM cpeapbl.

B paboTe NpoBOAMTCA aHA/IM3 MeXaHWUYECKON NMPOYHOCTU MHOFOC/NOMHbIX KOHTEN-
HepoB. PaccMaTpuMBalOTCA pas/iMyHbIe NOAXOAbl K MOAE/NIMPOBAHUIO UX NMOBEAEHMA.
MpoBoanuTcs cpaBHeHME 0600YEYHbBIX MOAENEN C TPEXMEPHLIMU KOHEYHO-3/1e-
MEHTHbIMW MOAENAMM, Pa3HbIX CNOCOHOOB MOAENNPOBAHNA YCNOBUIA 3aKpeNIeHUs
N Harpy»eHms KOHCTPyKuuu. Mccneayercs BAMAHME Ha NMPOYHOCTb KOHTEMHEpOoB
CTPYKTYPHbIX MapameTpPoB M MeXaHUYECKMX XapaKTePUCTUK KOMMO3ULIMOHHOIO
MaTepuana, BKAYas COOTHOLIEHWE TOMLUMH U MOPAAOK PACNONONKEHUA HECYLLMX
CNoeB.
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Golushko S.K., Design Technological Institute of Digital Techniques of SB RAS, Russia

O paspewnmocTu nepeonpegenieHHbIX cuctem anddepeHunanbHbiX ypaBHEHUN
nNpyu ONTUMAIbHOM NPOEKTUPOBAHMM KOMMNO3UTHDBIX KOHCTPYKLMIA

Mpwn aHanM3e noBeaeHMA KOMMO3UTHbIX MAACTUH U 060/M104YEK, ABNAIOLWMNXCA BaXK-
HEMLMMM 3N1eMEHTAMN MHOTUX COBPEMEHHbIX KOHCTPYKLNI aTOMHOM 3HEPreTUKN,
aBMALMOHHOM, KOCMMYECKOM M MALUMHOCTPOUTENIbHOM TEXHUKMU, FyOOKOBOAHbIX
annapaToB, CTPOUTE/IbHON MHAYCTPUK, MEePBOCTENEHHOE 3HAaYEHNE UMEIOT pacyeThbl
NX MPOYHOCTU, }KECTKOCTH, 0becrneyeHna MUHUMANbHOIO BECa U CTOMMOCTMU.

Bonpoc 06 onTMmanbHOM MPOEKTUPOBAHUM KOMMO3UTHbIX NAACTUH U 06004€EK B
Mo/IHOM CBOeM 0bbeme UYpe3BblYaiHO CA0XEH. Ero CI0XKHOCTb 06yC/oBAEHA MHO-
roobpasvrem Gopm UCMONb3yeMbIX B TEXHUKE MAACTUH M 0600YEK, LUMPOKUM Chek-
TPOM npeabsaBaseMblX K HUM TpeboBaHMn M BonbinMm pasHoobpasmem ycioBui
UX 3KcnayaTauun. Nostomy MccienoBaTenu BblHYXAEHbI PACCMaTPMBaTb YacTHbIe
MOCTaHOBKM, OCHOBaHHbIE Ha BblAENEHUM TOTO UK MHOTO TpeboBaHMA B KayecTse
OCHOBOMO/IAratoLWwero Ana NocAefyoLLero peweHns 3agadm ontummsaumn. Hambo-
Nlee pacnpocTpaHeHHbIMWU KPUTEPUAMM ONTUMANBbHOCTU ABAAIOTCA TpeboBaHMA MU-
HUMYMa Beca UAN MUHMMYMA CTOMMOCTMU.

Bonbluoe pacnpocTpaHeHMe Ha MPAKTUKE MOAYYMIO PaLMOHA/IbHOE MPOEKTUPO-
BaHME TOHKOCTEHHbIX KOHCTPYKUMIA. Hanbonee pacnpocTpaHEHHbIMU KPpUTEPUAMM
PaLMOHANbHOCTU ABNAIOTCA TPebOoBaHMA PaBHOMPOUYHOCTM, PABHOHAMNPAKEHHOCTH,
paBHogepopmMUpyemocTn, 6e3MOMEHTHOCTM HANpPAXKEHHOro COCTosHUA. [aa ap-
MWPOBAHHbIX KOHCTPYKUMI Hanbonee 4acto BCTpPeYaloWMMCA ABAAETCA YC/oBUE
PaBHOHAMNPAKEHHOCTM apMaTypbl, a TaKKe TpeboBaHWe COBMNaAEHMA TPAEKTOPUIA
apPMMPOBAHMA C JIMHUAMM TNABHbIX HANPAXeHUn. DPPEeKTUBHOCTb KpuTepmes pa-
LMOHA/IbHOCTK ObYC/IOBAEHA TEM, YTO B OT/IMYME, HAaNnpUmep, OT 06LLEero ycnoBus
MWHUMYMa MacCbl OHW HEMOCPeACTBEHHO 3aMMCbIBAOTCA Yepes napameTpbl, onpe-
AenAlowme HanpaKeHHoe COCTOSHME KOHCTPYKLMM, YTO NO3BO/AET YyNPOCTUTb MOo-
CTAHOBKY 3aZ@a4M NPOEKTUPOBaHUA. MpY 3TOM BO3MOXKHbI C/ly4au, KOr4a Kputepum
PaLMOHANbHOCTM NPUBOAAT K ONTMMa/IbHOCTM 060o/10ueK.

B paboTe paccmaTpmuBatoTCA PasiMyHble NMOCTAaHOBKM M pelleHusa obpaTHbIX 33434
NPOeKTUPOBaHUA OAHOPOAHbIX, C/IOUCTbIX U APMUPOBAHHbIX NAACTUH U 0B00YEK,
npusoaALLMe, B UTOre, K HEOHBXOAMMOCTU UCCAeA0BAHNA COBMECTHOCTU Nepeonpe-
AeneHHbIX cucteM anddepeHLManbHblX YPaBHEHMI B YAaCTHbIX MPOM3BOAHbIX C Me-
pemMeHHbIMWN KoadPULMeHTaMMU.

MccnegoBaH psaf KOHKPETHbIX 06paTHbIX 33434 NPOEKTUPOBaHWUA apMUPOBAHHbIX
060/104€K, KOrga B KayecTBe KpUTEpMeB NPOEKTMPOBAHMA BbICTynatoT Tpebosa-
HUA 6E€3MOMEHTHOCTM HaMNPAMKEHHOTO COCTOSHUA W PABHOMPOYHOCTM MaTepuana
060/104KM. MMoNyYeHbl YCN0BMA Pa3PeLIMMOCTU UCXOAHbIX CUCTEM YpPaBHEHMI, Mo-
CTPOEHbI pa3peLlaowme CUCTEMbI YPaBHEHNI OTHOCUTE/IbHO Pa3ANUHbIX GYHKLNIA
NPOEKTUPOBAHUA: TONLWMHbBI CTEHKN U GopMbl MepuamaHa 060104KK, YINOB U UH-
TEHCMBHOCTE apMMUPOBaAHMA KOMMO3MLMOHHOIO MmaTepurana.
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Gourary M.M.,
Rusakov S.G., MHcmumym npobsem npoekmuposaHusa 8 MukpoanekmpoHuke PAH, Russia
Stempkovsky A.L., Ulyanov S.L., Zharov M.M.

Numerical Techniques for Oscillator Analysis in Circuit Simulators

Oscillators are essential components found in almost any electronic system. There
are as many different kinds of oscillators as there are applications. The design of an
oscillator, a nonlinear circuit, requires a large signal steady state analysis. Finding of
periodic steady-state solution for oscillator circuits is more complicated in compari-
son with forced nonlinear circuits due to unknown frequency of oscillation. For this
reason the development of robust computational schemes for oscillator analysis is
a key problem of radio frequency (RF) IC simulation and is the object of extensive
research.

In this report the main problems are discussed from the point of view of implemen-
tation of new numerical procedures in a circuit simulator. The frequency domain
numerical techniques of oscillator simulation are of primary interest.

To improve oscillator simulation using Harmonic Balance (HB) method the concept
of voltage probe has been successfully applied. This allows to reformulate the au-
tonomous model with unknown frequency to non-autonomous model with addi-
tional conditions. The continuation trajectory can be specified by artificially em-
bedding a fictitious forcing source, that is, a probe. The concept of the probe was
extended by setting free the probe frequency. This type of probe is called the “probe
with frequency adjusting” (FA). This concept is directed to expand the convergence
region and improve robustness properties for high-Q free oscillators and also to pro-
vide automatic guess of starting frequency point for the continuation process. The
suggested special-purpose numerical continuation procedure based on frequency
adjusting probe allows to extend the application sphere of HB techniques in com-
parison with other known HB algorithms of oscillator simulation.

Injection locking is a phenomenon observed in oscillators perturbed by an external
signal with frequency that is close to the frequency of free-running oscillations. The
oscillators perturbed by these external signals are widely used in different appli-
cations. We present a new approach to determine locking conditions of arbitrary
oscillator at arbitrary periodic excitations. Unlike known methods the analysis of
injection locking phenomenon is not based on the phase differential equation. In
our approach it is based on the condition of the existence of solution of HB linear
system with degenerate matrix.

The actual practical problem of nanoscale design is connected with necessity to take
into account the interdependence of one-chip oscillators and to predict the degree
of parasitic mutual injection locking. But the analysis of coupled oscillators by stand-
ard simulation requires too high computational efforts. The new method to ana-
lyze the mutual injection locking of weakly coupled arbitrary oscillators is given. The
couplings are defined by frequency-dependent admittance matrices. The algebraic
system with respect to phases and common locking frequency is derived. For two
oscillators the system is transformed to a single phase equation and explicit expres-
sion for the locking frequency.
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Gruji¢ A., Visoka skola elektrotehnike i racunarstava strukovnih studija, Serbia

Modelovanje atmosferskog praznjenja u nadzemne vodove

The most encouraginig environment for the learning process is one that actively in-
volves students. This process is, in this paper, presented by working out of aproject
task lightning conductors of overhead lines and active student participationin the
implementation. The mentioned software tool allows the calculation ofoverhead
protection zones depending on the choice of calculation method of lightningpro-
tection and amplitude of lightning. Programming code in Visual Basic that isassoci-
ated with the projected object in AutoCAD, which is protected, greatly facilitates the
process of designing a safety zone and mak ing it easier to master specific teaching
units.

Guskov A.E., Institute of Computational Technologies SB RAS, Russia

Rychkova E., Institute of Computational Technologies SB RAS, Russia

Klimenko O., Institute of Computational Technologies SB RAS, Russia

(0] nocTpoeHuun MHCbOpmaU,VIOHHOﬁ moaenun cuctembl ynpaBaieHUA Hay4YHbIMU NPO-
eKTamu

B [LOKMaze paccmaTpuBatoTCA BOMPOCHI MOCTPOEHUA MHPOPMALMOHHON Mopenu
ONA pelleHmna 3aa4y ynpasaeHna Hay4YHbIMW NPOeKTaMun 1 co3gaHme moayns «Ha-
y4Hble npoekTbl CO PAH» KopnopaTusHon MHPopMaLMOHHON cucTembl CMBUMPCKOro
oTaeneHus Poccuiickol akagemum HayK (CO PAH). CO PAH sBnseTcsa permoHanbHbIM
0b6beAMHEHNEM HAYYHO - UCCNEAO0BATENbCKUX, OMbITHO-KOHCTPYKTOPCKUX, MPOU3-
BOACTBEHHbIX oOpraHu3aumin PAH, a TaKe noapasgeneHuit, obecrneuymBatoLmx
bYHKUMOHMPOBAHWE MHOPACTPYKTYPbl HAYYHbIX LEHTPOB, PACMONIOKEHHbIX HA TEp-
putopun Cnbupm B 7 obnactax, 2 kpaax 1 4 pecnybivkax (obwan naowaab Teppu-
TOpWUKN 0KOMO 10 MAIH. KB.KM).

HayuHble ueHTpbl CO PAH HaxogaTtca B HoBocubupcke, Tomcke, KpacHosapcke, Up-
KyTCKe, AKyTCKe, YnaH-Ya3, Kemeposo, TromeHn, OMcKe, OTae/bHble MHCTUTYTbI pa-
6oTtatoT B bapHayne, Yute, Kbisbine. B coctaBe CO PAH 88 Hay4HbIX yuperKaeHui,
paboTatowmx B 061acTM PU3NKO-MATEMATUUECKUX, TEXHUYECKUX, XMMUYECKUX U
6MON0rMYEeCcKMX HayK, HayK O 3emsie, 'yMaHUTAPHbIX M SKOHOMMUYECKUX HAYK.

MocTpoeHne KopnopatMBHOM MHbOpMauUMoHHOM cucTtembl CO PAH npoucxoaut
3Tanamu, Ha4yMHaa C Moayiein, KoTopble MOryT BbITb NONE€3HbIMM A1A BONbLWMHCTBA
no/sib30oBaTeNel CUCTEMBI.

Mopaynb «HayuHble npoekTbl CO PAH» siBnAeTcA LeHTpabHbIM 419 KOPNOPaTUBHOM
MHbopmaumnoHHol cuctembl CO PAH. B obuyyto cuctemy Bxogat moaynu: «Kagpbi»,
«OpraHusaummy, «CraunoHapbl», «3Kkcneamummny, «Obcepsatopum», «OUHAHCHI,
«My6ankauum», «MpuknagHblie paspaboTkm», «MopTtan CO PAH», caiTbl MUHCTUTYTOB
n O6beANHEHHbIX YYEHbIX COBETOB MO HanpaB/ieHUAM HayK, apyrue nHoopmaum-
OHHble cucTembl. Kaxgan U3 cuctem moxKeT bbiTb cBsizaHa ¢ «[poektamu CO PAH»
HenocpeACTBEHHO UK Yepes apyriue moaynn. MHbopmaumsa, KoTopasa nomeLLaeTcs
B OZHY M3 cucTem, ByaeT MCNOoNb30BaTLCA B APYIUX.

OcobeHHOCTb UCCNeAoBaHUA COCTOUT B TOM, YTO B MOHATME HAy4YHOro MpOEKTa
BK/IIOYAIOTC HE TONIbKO €ro HemnocpeacTBEHHbIE XapaKTepUCTUKM (TemaTuKa, 3a-
0aun, UCNONIHUTENN, CPOKKN), HO U COMYTCTBYIOLINE CBEAEHUA: PELEH3UKN, OTYETI,
ny6AMKaUMKM NO MPOEKTY, NOMyYeHHble Pe3ynbTaTbl, 0OBLEKTbl UHTEANEKTYaIbHOW
cobCTBEHHOCTMU.
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JeTannsnposaHHOe OMMCAHWE HAYYHbIX MPOEKTOB ABASAETCS HEeobXoAMMbIM YC-
NOBUEM A5 MOAAEPHKKM PA3/IMYHbIX MPOLLECCOB YMNPaBAEHUA: YYET MPOEKTOB,
PerucTpauma 3asaBOK Ha BbIMOSHEHWE NMPOEKTOB, MPOBEAEHWE IKCMEPTU3bl, cbop
MHPOPMALMM NO NPOEKTAM, MOATOTOBKA MPOMENKYTOYHbIX U UTOrOBbIX OTYETOB,
dbopmMmmpoBaHMe CBOAHbIX OTYETOB M aHANW3 Pe3yNbTaToB, NPeacTaBNeHNe pesysib-
TaToB NPOeKTOB B Beb-npocTtpaHcTee. CeayeT OTMETUTb HaIMUME HECKOIbKUX PO-
Nlei No OTHOLLEHUIO K NpoeKTaM: posib 3aKasuuka (CO PAH), McnonHutens (MHCTUTY-
Tbl) U 3KcnepToB. Kaxaan posib XxapaktepumsyeTca COOCTBEHHbIM YPOBHEM A0CTYNa,
Habopom byHKUMI 1 3a4au.

Taknum obpasom, ANA ynpaBaeHUA NPOEKTAMM HYXKHA KOMMJIEKCHAA MHPOPMALLMOH-
Haa cuctema ¢ PyHKUMAMM AOKYMeHToobopoTa n CMS. OaHMm 13 6a3nCHbIX KOMMO-
HEHTOB TAaKOM cUCTeMbI ABNAETCA MHOOPMALMOHHAA MOAE/b, OT CTPYKTYPbl KOTOPOM
HanpPAMYO 3aBMUCUT BbINMOJIHUMOCTb TEX UM UHbIX GYHKLLUNA.

B HacToALLee BpemA CyLecTBYOT O6LI.I,ME Tp66OBaHMﬂ K npoueccy cornacoBaHuna v
YTBEPKAOEHNA HAYYHbIX NMPOEKTOB, a TAKXe (bOpMVIpOBaHMFI n npeacrtaBsieHnAa oT-
YeTHOCTU NO HMM. Ho d)aKTM‘-IECKVI B KaXX4oM U3 MHCTUTYTOB OaHHAA pa60Ta BeaeTcAa
HE B COOTBETCTBUUN C €AUHBIMU CTaHOAPTAMMU. o710 npmneoaAuUT K ,D,Y6ﬂMpOBaHMI'O NH-
(I)OpMaLI,MM K C/IOXKHOCTAM COCTaB/IEHUNA €4AUNHbIX OTHETOB, 3aTPYAHAET nNnpoBeaeHne
aHannsa Haquoﬁ AeATENbHOCTU NO NPOEKTaM.

OpraHu3auma eauHON LEHTPanM30BaHHOM 6a3bl HayyHbiXx npoektoB CO PAH u aB-
TOMaTM3aLMA NpoLeccoB PaboTbl ¢ HUMKM caenaeT bonee apdeKTMBHOM Kak paboTty
CaMMX PyKOBOAMTEIEN NMPOEKTOB, TaK U y4EHbIX ceKpeTapein n pykosoactsa CO PAH.

Guskov A.E., Institute of Computational Technologies SB RAS, Russia

Vasilkov A.V., Novoselov E.V.

O npuHUMNax co3gaHUA pacnpeaesieHHbIX cuctem cbopa gaHHbIX Ha ocHoBe MDA-
noaxoaa

B foKNa4e paccMaTpMBAETCA MNOAX0A K MOCTPOEHMIO pacnpeaenéHHbIX cuctem cbo-
pa MHGOPMaLMN, OCHOBAHHBIM Ha GOPMANM30BaHHOM ONUCAHWUM NPEAMETHOMN 06-
nactu.

PacnpegneneHHble cuctembl cbopa MHGOPMALLMM XaPAKTEPU3YIOTCA MepPapPXMUYECKOo
CTPYKTYpOW y310B cbopa, Ha KOTOPbIX GYHKLUMOHMPYIOT NPOrpamMHble KOMMNIEKCHI,
BbINO/IHAIOLLME 334241 M3B/IEYEHMA AAHHbIX, X BepUUKALLMK, XpaHEeHUA, oTobpa-
eHus, npeobpasoBaHuMA, NPUEMA M Nepesaun Apyrum ysnam. MNx cosgaHune obbiy-
HO CBOAMUTCA K peasiM3alumn NporpammHbIX Moaynen, OPUeHTUPOBAHHbIX Ha KOH-
KPETHYI0 NpeAMeTHY0 06/1aCTb U HEOTAE/NIUMBIX OT Heé.

B nepeyncneHHbIX 3a4a4ax MOXKHO BblAEAUTb ABa acnekTa - GYHKLUMOHaNbHbIN U
npeamMeTHbIN. Hanpumep, ons 3a4a4m XpaHeHUs gaHHbIX GYHKLUMOHAAbHbIN acnekT
BblparkaeTca B npoueaypax ynpaBneHUs AaHHbIMWU, UX PasMeLLeHUs BO BHELUHEN
namsaTu. MNpeaMeTHbIN e acneKkT COCTOUT B onpeaeieHUn CTPYKTYP U CBA3EN MeXK-
Oy 3NIeMEeHTaMM [aHHbIX, COOTBETCTBYHOLIMMW 3a[aHHOM npeameTHon obnactu.
[ns 3aa4m XpaHEeHUs AaHHbIX CMELLMBAHME 3TUX ABYX aCMEKTOB CYMTAETCS MNJ0XOM
NPaKTUKOM, - BMECTO 3TOro ucnonbsytoT CYB[, Kak dyHKLUMOHANAbHYO OCHOBY, KOTO-
pasf He 3aBUCUT OT KOHKPETHOM CTPYKTYpbl AaHHbIX. [pyM 3TOM CTPYKTYpa AaHHbIX
ABNSETCA HEKOTOPOM NpoeKuunen (Mogenbto) npegmeTHol 061acTu, T.e. BbiparkaeT
TOT CaMbll NPeaMETHbIM acnekT.
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Llenbto AaHHOro UCCNefoBaHMA ABAAETCA paclUMpPeHMe TaKoro noaxoaa Ha ocTasb-
Hble 3agauu (BBOA, NpoBepKa, oTobparkeHue, npeobpasoBaHue, nepesaya, Npu-
€M) 1 pa3paboTKa KomnieKkca aBTOMaTU3UPOBAHHbIX TEXHOOTUI 1A NOCTPOEHMUSA
pacnpefenéHHbix cuctem cbopa MHbopmaumm. MNprmeyaTenbHo, YTo, Kak U B Npu-
BeAEHHOM Npumepe, GyHKLUMOHAIbHbIE aCNEKTbl MOTYT Peasn30BbiBaTbCA C NMOMO-
WblO YHUOUUMPOBAHHBIX PELUEHWUIA, a NpegMeTHbIe - MyTEM aBTOMaTU3MPOBAHHOM
reHepaLmMu NporpaMmHbIX apTeakToB Ha OCHOBE HEKOTOPOro GpOpPMaM30BaHHOMO
onucaHuA npegmeTHon 061acTM. B KOHEYHOM MTOre 3TO MO3BOJIUT HE TO/IbKO CO3-
4aTb GOPMaNbHYIO METOAMKY MOCTPOEHMSA CUCTEM, HO M COKPATUTb BPEMA Ha MUX
pa3paboTKy 1 coNpoBOXKAEHME, OCOBEHHO C Y4ETOM PAKTOPOB COMKHOCTU U U3MEH-
YMBOCTM NpeameTHOM obacTu.

lllarionova L.V., BeiyucaiumensHeil yeHmp ABO PAH, Russia

YucneHHoe pelleHue 3ajavym ONTUMAJIbHOTO YNpPaBAEHUA ANA ypaBHEHUU aud-
PaKuMKM aKyCTUYECKUX BOJTH

PaccmoTpeHa 3agaya onTMMa/IbHOrO ynpasB/ieHUs ANA CTalMOHAPHbIX YPaBHEHUN
AndPaKUMM aKYCTUYECKUX BOJIH HA TPEXMEPHOM BK/IKOYEHUM B Be3rpaHUYHON oa-
HOpOAHOM cpeae c BK/oYeHMem. OHa 3aK1o4YaeTcss B MUMHUMMU3ALUMN OTKJIOHEHUA
Nnos AaB/N€HMUA BO BK/IIOYEHUN OT HEKOTOPOrO 3a4aHHOr0, 32 CYET U3SMEHEHUS UC-
TOYHMKOB 3BYKa BO BHeLWHeN cpeae. [lokasaHa pa3pewmnmocTtb 3a4a4m. PaspaboTaH,
TeopeTnYeckn 060CHOBAH U YMUC/IEHHO Peasin3oBaH B BUAE KOMMJIEKCA NMPOrpamm
Ha DBM anroputm pellieHua 3agadyv ONTMMMU3aUMKU. ITOT AATOPUTM OCHOBAH Ha
MHOTFOKPATHOM peLLeHUN NPAMbIX 33434 ANdpaKkunm akyCcTUYEeCKUX BOJH. MNpamble
33424, pacCMaTpUBaeMble B HEOTPaHUYEHHbIX 06/1aCTAX, METOA0M FPaHUYHbIX UH-
TerpasibHbIX YPaBHEHUN CBOAATCA K CUCTEMAM UHTErpasbHbIX YPaBHEHUIN MO KOM-
NaKTHbIM FpaHMLLAM BKIOYEHUI (pelleHne UillleTca B BUAe NOTeHLMan0oB NpocToro
cnos). MNpoBeaeHbl TeCTOBble pPacyeTbl M YNCAEHHO PeLleHbl 3a4a4n ONTUMANbHOTO
ynpasaeHua ansa PasinyHbIX UCXOAHbIX AAHHbIX.

Ivanovic G., University of Belgrade, Faculty of Mechanical Engineering, Serbia
Stevovic S., Univerzitet Union, Fakultet za graditeljski menadZment, Serbia

Matrix model to determine reliability function of complex technical systems

The function of reliability of complex systems can be determined in the already tra-
ditional manner, by cross section and union of events, or by the combination of all
possible events of failure and operation of the system, then through their probabili-
ties, especially in case of non-elementary series and parallel connection of system
elements. However, this can sometimes become the source of considerable difficul-
ty from the standpoint of determination of failure and operation, as well as a large
number of members when determining reliability function of a system. Because of
this, it is sometimes impossible to es timate reliability of individual system parts.

Bearing the previous in mind, this paper presents the procedure of matrix determi-
nation of possible events of proper operation of individual parts of the system as
well as of the whole system of complex connections. On the basis of this procedure
it is possible to estimate probability of proper operation, in other words, the reli-
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ability function of the system and/or of its individual parts. The SYREL software has
been developed to calculate the reliability function.

Jaksic N., TS “Grigorije Bozovic”, Serbia
Contemporary interpretation of the First Newton interpolation polynomial

Application of computers and software package Wolfram Mathematica arrive more
quickly and efficiently to the table of finite differences, and therefore required a so-
lution of the function at a given point, especially if it is a very complicated functions.

The code is written for a software package Wolfram Mathematica v7.0.
The procedure is as follows:

1. Block of statements to enter input values

2. Create atable of input data

3. Calculate the value of the function based on the input table X and set a graphic
display and the number of decimal places

Create Array n*n to store data from a table of finite differences

Calculate the table of finite differences

Calculate the sum of products of Newton interpolation polynomial

Finally the calculation of the Newton interpolation polynomial for a given value,
and print results

The program monitors the attached algorithm.

Nowuhk

Jovovic I., Elektrotehnicki fakultet, Serbia

Formulae of reduction for some systems of operator equations

In this paper we consider a reduction of a non-homogeneous system of operator
equations to a totally reduced sistem. Variables in the new system are separated by
higher order linear operator equations. We are only interested in systems of two or
three first order linear operators.

Kadochnikov A.A., Institute of Computational Modelling SB RAS, Russia

Pa3paboTKa KapTorpadpuueckux cepsucos ana MHGOPMaLUOHHO-aHAIUTUYECKUX
CUCTEM B PErMOHaZIbHOM yNpaB/ieHUN

B HacToAwel paboTe paccMaTpmMBatoTCA 3a434M M CNOCO6bI UX peLleHus, BO3HWUKato-
Wwue npu paspaboTke KapTorpadMUecKknx cepBUCOB CO CPELCTBAMM TEMATUUYECKOTO
KapTorpadumpoBaHusa Aaa UHPOPMALMOHHO-aHANUTUYECKMX CUCTEM B PermoHasb-
HOM ynpaBneHuun. 1A oTobpaskeHns NPOCTPAHCTBEHHON MHGOPMALLMM B TAaKUX CU-
cTemax NPUMeEHAETCs CepBUC AOCTYNa K KapTe KpacHOAPCKOro Kpas, UCNo/b3ysa Me-
XaHM3M JIOKa/IbHOTO K3LWMPOBAHUA KapTorpapuyeckmx AaHHbIX. TaKOM MexaHW3m
No3BO/IAET NoJy4YaTb AaHHbIE OT KapTorpaduyeckoro cepemca ¢ BOIMOKHOCTbIO Op-
raHM3aLMM peXxMMoB PaboTbl Ha OrpaHMYEHHbIX MO NPOMYCKHOW BO3MOXHOCTU Ka-
Hafax cBA3M U obecneynBaeT JOCTYM K AaHHbIM CO CMEXKHbIMU MHPOPMALMOHHbBIMM
cucteMamm, GYHKLMOHMPYIOLLMMM HA TeppuTOpun KpacHoApCKoro Kpas.
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CepBuc gocTyna K KapTe KpacHOAPCKOro Kpas no3BosiAeT oTobpaykaTb NpOCTpaH-
CTBEHHY0 MHGOpPMaLMIO C Mcnosb3oBaHMeM dparmeHToB (tile). 9Ty TexHonorumto mc-
No/b3yoT NONyAsApHbIE CEPBUCHI, TakMe Kak Google Maps, AHaekc KapTbl, Virtual
Earth u ap. OCHOBHbIM NPEUMYLLECTBOM TAaKOTO crnocoba ABAAETCA CKOPOCTb NOAy-
YyeHuA BU3yanbHOM MHPOPMaLMm nosb3oBaTesieM. CEpBMC NOCTPOEH Ha Hase OTKPbI-
TOro 1 cBo6oAHO pacnpocTpaHAeMoro nporpammHoro obecneyeHms GeoWebCache,
KoTopoe obecneymBaeT 4OCTyN K NPOCTPAHCTBEHHOW MHPOPMALMM B COOTBETCTBUM
co cneyundpuraumnein WMS-C. B cBA3U € TEM, YTO MCXOAHbIE NPOCTPAHCTBEHHbIE AaH-
Hble MOCTOAHHO OBHOBAAIOTCA, BO3HMK/A 334a4a aKTyanM3aumm xpaHuauuwa opar-
MeHTOB (Tali0B) M 3a4a4a OpraHM3aLumMs CepBMUCOB A1 MOAAEPKKM aKTyabHOCTH
JIOKa/IbHOTO K3l K/IMEHTCKOro nporpammHoro obecneuverus. B paboTe npeacras-
NleH 1 onucaH Habop cepBMCOB, pPa3paboTaHHbIX aBTOPOM, KOTOPbIe MO3BOAAIOT pe-
WaTb BO3HMKLUYIO 3a4auy.

Kamaev D.A., Hay4yHo-npouzsodcmeeHHoe obbeduHeHue “TaligpyH”, Russia

Chepurko S.V.

Budypkauua AHgpoHoBa-Xonda B CUHIYAAPHO-BO3MYLLEHHbIX pacnpeaeneHHbIX
cucTemax

PaccmaTpmBaeTcs AMHaAMMYecKas CUMCTEMA, COCTOAHWMA KOTOPOWM OMMCbIBAOTCA
onpeneneHHbIMMU Ha HEKOTOPOM MHOXecTBe (YHKLMAMKU, 06pasytowmmm dyHK-
LMOHaNbHOE MPOCTPAHCTBO - $Ha30BOe MNPOCTPAHCTBO AMHAMMYECKOW CUCTEMBbI.
OVNHaMUKa cucTemMbl onpesenseTcs 3BOOLMOHHBIM YpaBHEHWEM, MPaBas 4acTb
KOTOPOrO 3aBUCUT OT CKaNAPHbIX NapameTpoB: budpypKaLMOHHOro NnapameTpa 1 na-
pameTpa cBa3n. Mpu HyNeBOM 3HAYEHUM MapameTpa CBA3U cucTemMa pacrnagaeTcs
Ha CEMENCTBO He 3aBUCALLMX APYF OT Apyra AMHAMUYECKMX cucTem. Kaxaomy ane-
MEHTY MHOecTBa onpefeneHua GyHKLMIA COOTBETCTBYET AMHAMMUYECKAA CUCTEMA
cemeincTBa, 3aBucALLan ot budypkaLmMoHHOro napameTtpa. OTHOCUTENIbHO 3TOrO Cce-
MelCTBa NpeAnoaaraeTcs, YTo BCe AMHAMMYECKME CUCTEMbI MUMEIOT HY1EBOE COCTO-
AHWe PaBHOBECUS, KOTOPOE TePAET YCTOMUMBOCTb NpU Nepexose 6upypKaLMOHHOro
napameTpa Yepes HysieBoe 3Ha4YeHue. YCI0BMA NOTEPU YCTONYMBOCTM TaKOBbI, YTO Y
Ka*KgoM AMHAMMUYECKOM CUCTEMbI NPOUCXoAUT budypKaunsa poKaeHUs YyCTOMUYMBO-
ro ymkna (buoypkauma AHgpoHoBa-Xonda). B goknage obcyxaatorcs 6udbypkaumm,
npoucxoasallme B CUCTEME NPU HEHY/JIEBOM 3Ha4YeHMM napameTpa cBA3u. [loKaszaHo
BO3HMKHOBEHME CEMENCTBA NEPUOLMYECKUX TPAEKTOPUI, @ TaKKe UCCNeaoBaHa mx
YCTOMYMBOCTb. B KayecTBe NPMMeEpPOB PacCMaTPMBAOTCA AMHAMUYECKME CUCTEMDI,
nopoxaaemole anddepeHUNanbHbIMM yPaBHEHUAM B YAaCTHbIX MPOU3BOAHbIX.

Kapustina S.V., Siberian Federal University, Russia
Klyuev M.S., Siberian Federal University, Russia

KoHsepTep 3D mogeneii c onTummsaumeii
Konseptep 3D mogenent ¢ ontumusaumen Triangle Strips, Triangle Fans 3Tto npo-

rpammHoe obecneyeHune, ncnonbyemoe Aas ynpasneHus 3D ob6bekTamu, KoTopoe
No3BONSAET UCKaTb, MPOCMaTPMBaTb, KOHBEPTUPOBATb U ONTUMMU3UPOBaTb 3D 06b-
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€KTbl, 3arpy»atb M COXPaHATb MOAE/IU B PA3HbIX d)opmaTax.

KoHBepTep no3BonAeT 3arpyatb 1 coxpaHatb 3D moaenun B asyx ¢opmatax. MNep-
BbIM dainosbim dpopmatom cayKut Autodesk 3D Studio Max ASCII ¢ paspelueHu-
em daina ASE, KoTopblii NnoaaepKMBAETCA TAaKMMM NPOrPaMMHbIMU NPOAYKTaMU,
Kak 3D Studio Max, Maya, LightWave, RayDream Studio, KoTopble noaaepmBatoT
3KCMOPT M MMNOPT AaHHOro ¢annosoro popmaTa. Bropbim daitnosbim dpopmatom
cnyRut KMC ¢ naeHTUYHbIM GaitioBbiM pacluMpeHNEM, KOTOPbIW cneumasbHo pas-
paboTaH A5 XpaHeHMA CTPYKTYPbl ONTUMU3MPOBAHHON MOAENN C BO3MOMKHOCTbIO
TOHKOW HAaCTPOMKN BHYTPEHHEN CTPYKTYpbI daiina.

KoHsepTep 3D moaenei uMcnonb3yeT mMeTafaHHble AN OTOOPAKEeHUA CTAaTUCTUKM
rpaduyeckort mogenn. Hanpumep, MOXKHO MPOCMOTPETb KOANYECTBO BEPLUMH, NO-
LO6BEKTbI U TEKCTYpbl 0TOBparkaemoro 0b6bekTa, cMmellaTb, NOBOPAYMBATL U MPU-
611KaTb NpocmaTtpmBaemyto 3D moZenb, a TaKKe NPOCMOTPETb AeTaNn 06beKTa,
nogo6beKTa U TEKCTYPbI.

Karepova E., Institute of Computational Modelling SB RAS, Russia

Shaidurov V., Institute of Computational Modelling SB RAS, Russia

Dementyeva E., MIHcmumym mamemamuku C®Y, Russia

Numerical Solution of assimilation observation data problem for shallow water
equations

Mpamas 3aga4va A5 YpaBHEHUI MeKON BOAbl CTaBUTCA B 06/1aCTU NPOU3BOJIbHOM
dopmbl Ha chepe € A4OCTATOYHO [MTAZKOM rpaHMuen. MpaHuua obiactn cocTomT 13
«TBEPAbIX» YY4ACTKOB - BeperoBoi TMHUM N KKUAKNX» Y4aCTKOB - FPaHMUL,A Mo MOpPHO.
Ha yacTu «Knako» rpaHuLbl M3BECTHbI AaHHble HAbaoaeHWA 3a cBOOOAHON Mo-
BEPXHOCTbIO.

B 06Liem cnyyae rpaHUYHbIE YCA0BUA Ha KKUAKON» rpaHuLe coaepaT rpaHUYHYo
dYHKUMIO, KOTOPYIO C/ieAyeT HalTU BMECTe C HEM3BECTHbIMM 3324 - CKOPOCTSIMMU
1 BO3BbllleHWEM cBOBoAHOM noBepxHOCTU. B obnactu nocrasneHa 3agavya Ha ac-
CUMUAALMIO AAHHbIX HAOAOAEHUN, ANA PelleHMa KOTOPON UCMO/b3YIOTCA METOAbI
ONTUMM3ALUN U TEOPUU YIPABAEHUS.

PaccmoTpeHo ABa cemelicTBa 333y ONTMMA/IbHOTO YNPaBAEHUA, A1 OTbICKAHUA
MWUHMMYMA B HEKOTOPOM HOPME MOrpellHOCTU MeXAY MCKOMbIM BO3BbILLEHWEM
cBo60AHOM NOBEPXHOCTU U HAabMOAEHHbIM C perynapusaumnein. MocTpoeH ntepaum-
OHHbIN YNCNEHHbI MEeTOoA BOCCTAHOBAEHWUA FPaHNYHOM GYHKUMM U, CnegoBaTesibHO,
pelleHns obpaTHoOM 3aga4um B obnactu. Metoa coCTOMT B UTEPALMOHHOM YTOUYHE-
HUM FPAHUYHOM PYHKLMM NYyTEM YUCEHHOTO peLleHns NocaesoBaTe/lbHO NPSMON
M cCONpAXKeHHOW 3a4au.

YucneHHoe pelleHne Npsamoi U CONpAMKEeHHbIX 3a4a4 OCHOBAHO Ha MeToAe KOHey-
HbIX 3/1EMEHTOB, ANA 4Yero peanrsosBaHo napannenbHoe O ¢ Mcnonb3oBaHWem
TexHonormnin MPI. ConocTtasneHa 3¢ PpeKTUBHOCTb ABYX LUMPOKO PACNpPOCTPaHEHHbIX
peanusaumit ctaHgapta MPI, ucchegosaHo nosegeHue Hawero MO npu Mcnosb3o-
BAHWM Pa3/IMYHbIX CNOCOOOB BblAeNEHMA MAMATH.

PaboTa BbINoMHANACh B paMmKax rpaHTa PO®U Ne 11-01-00224-a n MHTErpaLmMoHHo-
ro npoekta Ne26 CO PAH.
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Kashirin A.A., BoiyucaumensHeili ueHmp [IBO PAH, Russia

Smagin S.1., BerqucaumensHelli yeHmp [BO PAH, Russia

O yucneHHom peleHnn UHTErpanbHbIX ypaBHeHMVI NPOCTPAHCTBEHHbIX 3a4a4
p,mbpal(u,uu Ha CNeKTpe UHTerpasibHbiX onepatopos

PaccmaTtpumBatoTcs 3aa4m gMdpaKLLMmM aKyCTUYECKMX BOSTH HA TPEXMEPHbIX BKAKOYE-
HUAX. OHW GOPMYIMPYIOTCA B BUAE MHTErpasbHbIX ypaBHeHU Ppearonbma nepso-
ro poga Cc 04HOM HENM3BECTHOM DYHKLMEN. YCI0BMA SKBUBANEHTHOCTU AnddepeHum-
a/IbHOW U MHTerpasabHOM NOCTAHOBOK 3a/1a4 HapPYLUAOTCA Ha CNEKTPE UHTErPasbHbIX
onepaTopos., rae MHTerpaabHble YPaBHEHWUS He ABAAIOTCA KOPPEKTHO paspeLlnmbl-
MW. CUTYaLMA OCNOXKHAETCA TEM, YTO B ODOLLEM C/ly4Yae CNEeKTP MHTErpasibHbIX onepa-
TOPOB 3apaHee HEU3BECTEH, a ero MOMUCK ABNAETCA BECbMa C/0XKHOM 3aZa4en.

[na npeoponeHns yKasaHHbIX CAOXKHOCTEW Mpeasaraetca MeTog, UHTepnonsaumum
peweHuns. Ero naesa 3akntoyaeTca B TOM, YTO pelleHusa 334a4 Ha CNeKTpe OTbICKM-
BAOTCA B BUAE JIMHENHbIX KOMBUMHAUMI peLueHnit BCOMOraTesibHbIX KOPPEKTHO
paspeLmMmbIX MHTErPaabHbIX YPaBHEHUM € “ONM3KMMKN” BONTHOBBbIMM YNCAAMKU. DTOT
METOZ, He MPWBA3aH K KOHKPETHOW peannsaumm npubanKeHHOro pelleHus BCro-
MOraTe/ibHbIX 33434 U MOTOMY MOMKET ObITb JIEFKO UCMO/b30BaAH A5 TEX e Lenel B
CBA3KE C Pas3/IMYHbIMN CXEMAaMM YNCIEHHOTO PELLUEHMA MHTErPaNbHbIX YPAaBHEHWA.

ANNpPOKCMMALUNA KOPPEKTHO Pa3peLlnMbIX MHTErPanbHbIX YPAaBHEHUI OCYLLECTBAA-
€TCA C MOMOLLbIO OCPEeAHEHMA [AaBHOM YaCTU MHTErPasibHbIX ONEPaATOPOB CO CNabbl-
MKW 0cOBeHHOCTAMM B AApax. TaKoM NoAXOoL NO3BOAAET Bbl4UCAATL KO3DPULMEHTI
CUCTEM NINHENHbIX anrebpanyeckunx ypasHeHuin (C/1AY), annpoKCMMUPYIOLLMX COOT-
BETCTBYIOLWME UHTErpasbHble ypaBHEHMA, NO BeCbma NpocTbim Gopmynam. 3atem
nosyyeHHole C/1AY peluatoTcs YncieHHO 0606LWeHHbIM METOAOM MUHMMAAbHbIX
HeBs30K (GMRES).

MpuBeneHbl pe3ynbTaTbl YACAEHHbIX SKCMNEPUMEHTOB, BbINMOJHEHHbIX Ha BbIYUCK-
TenbHom Knactepe BL, IBO PAH, koTopble gatoT npeacraBaeHne 0 BO3MOXKHOCTAX
NPUMEHAEMON METOAUKN K YNCIEHHOMY peLLeHMIO 3a4a4 AndpaKkumm B MHTErpab-
HbIX MOCTAHOBKAX Ha CNEKTPe MHTErpaabHbIX ONepPaTopoB.

Kazakov A., Institute for System Dynamics and Control Theory of SB RAS, Russia

MaTtemaTuyeckoe MoAENNPOBAHUE HEKOTOPbIX ABUMKEHUI MAEaNbHOro rasa c
pa3spbiBaMmu

MpoBOANTCS aHANUTUUYECKOE U YNC/IEHHOE MOAENIMPOBAHNE HEKOTOPbIX HEeCTaLmo-
HapPHbIX ABUMKEHUI MAEaNbHOTIO rasa: UccieayoTca HadyaibHO-KpaeBble 3a4a4uM ans
KBa3nANHENHbIX AnddepeHUnanbHbIX ypaBHEHWUM rTMnepbo/IMYecKkoro Tmna, onmchbl-
BalolLMe TeYEeHMA C pa3pbiBaMM.

M3yyeHne TeyeHUI rasa c paspbiBaMu ABNSAETCA OAHOM U3 aKTyasbHbIX Npobiem
MaTemMaTMYyeckoro mogennposaHuma. C TOUKM 3peHns Teopumn amddepeHumnanbHbIxX
YPaBHEHMI C YaCTHbIMU NPOU3BOAHbBIMM ONMUCaHME NOAO0BHbIX TEHEHU NPUBOAMUT K
Pa3/IMYHbIM Hauya/lbHO-KPaeBbIM 3a4avyam ANA KBa3UANHENHbIX YpaBHEHWUIA runep-
60/1MYEeCKOro TMNa: MoAennMpPoBaHNe TeYEeHUI C yAapHbIMM BOJIHAMM MPUBOAUT K
0606ueHHOM 3aga4ve Kowun, TeyeHns co cabbimuM paspbiBaMU OMUCLIBAOTCA pas-
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JTNMYHbIM MO,D,MCI)VIKaLl,MﬂMM XapaKTepMCTVIHECKOﬁ 3aga4u Kowwu.

B paboTe paccmaTpuBatoTCsA HEKOTOpble M3 NoAobHbIX 3a4a4. Bo Bcex paccMoTpeH-
HbIX C/ly4YasnX AOKa3aHbl TEOPEMbI CYLLECTBOBAHMA U eAUHCTBEHHOCTM KYCOYHO-aHa-
JIMTUYECKUX peLleHui, NP1 3TOM CamMM PeLleHUs NOCTPOEHb! B BUAE KPATHbIX CTe-
MEHHbIX PAAOB C PEKYPPEHTHO onpeaensieMbiMu KoappuumeHTamu. CxoammocTb
PALOB AOKa3aHa MeTOAOM MaKOpPaHT. HeKkoTopble M3 pelleHnin Mcnosib3oBaHbl B
KayecTBe OCHOBbI AN5 Pa3paboTKM YUCAEHHbIX METOAMK, BbINONHEHbI MAOCTPUPY-
toLLME YNC/IEHHDbIE PACcYyeTbl.

Khakimzyanov G.S., Institute of Computational Technologies SB RAS, Russia

Shokina N.Y., Section of Applied Mathematics, University of Freiburg, Germany

Ucnonb3oBaHue auddepeHumanbHoOro npubanKeHna cxembl ANA ee MOHOTOHU-
3aumu

CTaHaapTHbIN cnocob MOHOTOHM3ALMKM PA3HOCTHbIX CXeM BTOPOrO NopsAAKa anmnpokK-
CMMaLMKM OCHOBAH Ha WMCMOJIb30BAHUU OrpaHMUUTENEeN NOTOKOB ANSA /IOKANbHOIO
NepeKkIloYeHns Ha NPOTUBOMNOTOYHYIO cxemy. B HacToswen paboTte npeanaraercs
HOBbIN NOAXOA K MOCTPOEHUIO MOHOTOHHbIX PA3HOCTHbIX CXEM, OCHOBAHHbIM Ha UC-
cnenoBaHuM nx anddepeHunanbHbix NpubankeHuin. BHavane naea metoga Ae-
MOHCTPUPYETCA Ha ABHOM CXeMe NPeAnKTOP-KOPPEKTOp A8 ypaBHEeHMA NnepeHoca ¢
NOCTOSIHHbIM KO3pdULMEHTOM. ITa CXeMa MMeEeT NapamMeTp B BUAE CETOYHOMN PyHK-
LMK, OT BbiIbOpa KOTOPOI 3aBUCAT AMCCUMNATUBHbBIE U AMUCMEPCUOHHbIE CBOMCTBA CXe-
Mbl. B Tex nogobnactax 06,1acTv peleHuns, B KOTOPbIX BOSHMKAET yrpo3a NosBAeHUs
OCLMANAUMIA YNCNEHHOTO PeLleHnn, HEOBXOAMMO M3MEHUTb B HYXKHYIO CTOPOHY
OMCNepCUto Pa3HOCTHOM cxembl. M3 aHaiM3a n.4.n. Cxembl CAefyeT, YTo YNpaBaaTb
Ancnepcuert pasHOCTHOM CXeMbl MOXKHO NMyTeM 3aZlaHMA CXEMHOTO NapameTpa Tak,
YTOObI ANCCUNATUBHbIM YNEH M.A4.M. YaCTUYHO KOMMEHCMPOBA AMUCMNEPCUOHHDIMN.

MNpuBegeH npumep cxeMHOro napameTpa, 419 KOTOPOro cxema npeauKTop-KoppekK-
TOp npespalLaeTca B u3BecTtHyto TVD-cxemy XapteHa. Bce gpyrmne nssectHole TVD-
CXeMbl TaK¥Ke MOryT ObITb NO/ly4eHbl HA OCHOBE aHan3a N.A4.M. PacCMOTPEHHYo Ha
npocTeiluem NpuUMepe HOBYI TEXHOIOFMIO MOHOTOHM3aLMK yaanocb o6obwmnThb
ONA HeZIMHEMHOTO YpaBHEHUS NMepeHoca, YpaBHEHUI MeIKoM BOAbl, ANA peLleHns
3aJa4d pacnpocTpaHeHMAa GPOHTA NAaMeHU KaK Ha PaBHOMEPHbIX, TaK U HA NOABUK-
HbIX HEpPaBHOMEPHbIX CEeTKax.

Khoroshevskiy V.G., A.V. Rzhanov Institute of Semiconductor Physics of SB RAS, Russia

Kurnosov M.G., A.V. Rzhanov Institute of Semiconductor Physics of SB RAS, Russia

Mamoylenko S.N., A.V. Rzhanov Institute of Semiconductor Physics of SB RAS, Russia

MacmTa6wpyemaﬂ NPOCTPAHCTBEHHO-pacnpegeneHHaa My/NIbTUKNACTEepPHaA Bbl-
yncaunTenbHaa cUCtema

LleHTpoM napannenbHbiX BblYUCAUTENBHbBIX TexHonormin (LLMBT) Cubupckoro rocy-
[APCTBEHHOTO YHUBEPCUTETA TEIEKOMMYHUKAUNN U MHPopmaTukn” (CbryTH) co-
BMeCTHO ¢ JlabopaTopuen BblYMCAUTENbHBIX CUCTEM MHCTUTYTA GU3MKM nonynpo-
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BOAHMKOB UM. A.B. PxxaHoBa Cnbupckoro otgeneHma PAH (MPM CO PAH) co3gaHa
N pa3BMBaETCA NPOCTPAHCTBEHHO-pPAcNpeseNeHHaa My/AbTUKAACTEPHAA BbIYUCK-
TenbHas cuctema (BC). MynbTuknactepHaa BC - 3To KOMMNo3uuma Tepputopuanb-
HO pacnpefeneHHbIX KnactepHblx BC U cuctemHoro nporpammHoro obecnedyeHus.
ApXxUTeKTypa gaHHol BC ocHOBbIBaeTCA Ha pe3y/bTaTax BeAyLLel HayYHOM LWKObI
P® no pacnpegenenHbim BC (HLW-5176.2010.9, pykoBoautens - 4n.-kopp. PAH B.T.
XopoulieBckuit).

1. ApxuteKTypa mynbTuMKnactepHoi BC. [delictBytowas KoHdurypaums BC (GRID-
mogesnb) obbeanHAEeT 9 NPOCTPaHCTBEHHO-PaCNpeaeneHHbIX KnactepHbix BC, npu-
yem cemb KiacTepoB pacnosioxeHbl B LINBT CM6IYTU (ueHTp r. HoBocubMpcKa), a
ABa - B JTabopatopuu BbluMCAUTENbHbIX cnucTem MO CO PAH (Akagemropozaok, CO
PAH). B cocTaB cucTeMbl BK/IIOYEH KNacTep, BXOAALWMI B pacnpeaeneHHyo nHdpa-
CTPYKTYpY Nporpammbl “YHMUBEPCUTETCKMIA KnacTep”.

2. MporpammHoe obecneyeHune BKAOYAET: CTaHAAPTHbIE KOMMNOHEHTbI U co34aBae-
MbI MIHCTPYMEHTAPUIN NapannenbHOro MyabTMNPOrpaMMmnpPoBaHunA. CTaHaapTHbIe
KOMMOHEHTbI CUCTEMHOTIO NPOrpammHoro obecrneyeHna BKAKOYAOT: ONepaLoHHY0
cuctemy GNU/Linux, cpeactsa pa3paboTKu, OTNaAKM M aHaNM3a NocaeAoBaTe/bHbIX
M NapannenbHbix nporpamm (bubnmotekn MPI, a3biku cemeiictea PGAS, CUDA &
OpenCL), nporpammHoe obecrneyeHre opraHnsaLmnm GyHKLMOHMPOBAHMA Knactep-
HbIx BC (cuctema nakeTHoi obpaboTkm 3agaHuii TORQUE, nnaHuposwmk MAUI),
B3aMMOZENCTBMA MPOCTPaHCTBEHHO-pacnpeaeneHHbix knacrepos (Globus Toolkit,
GridWay).

OpurMHanbHoe nporpammHoe obecrneyeHMe BKAKOYAET: CPeAcTBa CAMOKOHTPOAA
N CaMogMarHoCTMKKU, NoACcUCTeMY OpraHu3aumm GyHKUMoHMpoBaHMs BC B mynbTu-
NPOrPaMMHbIX PEXMMAX, B TOM YUC/E: CPeay B/IOKEHWA NapaaieNbHbIX MPOrpaMm
n peannsaumm 3GPeKTUBHbBIX KONNEKTUBHbIX OOMEHOB MeEXKAY NX BETBAMM, pacnpe-
OeNeHHYo ovyepeapb 3aZa4y U AMCreTyep No/ib30BaTe/IbCKMX 3aMpPOCOB, MHCTPYMEH-
Tbl @aHaNM3a NapannenbHbIX NPOrPamm, c/y*Kbbl MOHUTOPUHIA U OpraHn3aLmn yaa-
JNIeHHOro goctyna K pecypcam BC.

MynbTuknactepHas BC ncnonbayetca ana oTpaboTKM apXUTEKTYPHbIX PEeLleHuin B
obnactn pacnpeaeneHHon obpabotkn nHdopmaumnm n GRID cuctem, OTIaKM UH-
CTPYMEHTaNbHbIX CPEACTB MNapanne/sbHOro MyAbTUNPOrPAaMMMUPOBAHUA U NOATOTOB-
KM CNeLmnanmcToB B 06/1aCTM OTKa30yCTOMUMBBIX BbIMMCAUTENbHBIX TEXHOIOTUN.

Kolarevi¢ M., Masinski fakultet, Serbia
Rajovic M., Minic D., Bjelic M., Petrovic Z.

Special cubic model for multiple regression in triangular coordinates

This article presents methodology of a multiple regression calculation in triangu-
lar coordinates. Presented methodology includes: the equation of theoretical re-
gression model, procedure of regression coefficients determination using the least
square method, check procedure for the adequacy of mathematical models, evalua-
tion of significance of regression analysis coeffcient, calculation of confidence limits
of regression coefficients. Graphical representation of a mathematical model in the
using triangular contour and surface diagram is also shown.
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Kondrik A.S., BelyucnumenoeHeil yeHmp ABO PAH, Russia
Mikhaylov K.V., BeiyuciumensoHsil yeHmp ABO PAH, Russia

06 oueHKe 6a130CcTU BUHOMUANbHOIO pacnpeaeneHus K HopmMmasibHOMY A8 orpa-
HUYEHHOrO Ynucna HabnaeHum

B poknage vccnepyetcs BONPOC NOrPeLHOCTM HOPMaabHOM annpoKCMMaLnmn ans
6MHOMMANbHbIX pacnpeaeneHnii ¢ GUKCUPOBAHHBIM YMCAOM MCNbITAHWI n. Ha cne-
LMaNbHO BbIOPAHHON KOHEYHOM CeTKe 3HAaYeHUI BEePOATHOCTM ycrnexa p nNpou3Bo-
OATCA KOMMbIOTEPHbIE BbIYMCAEHUA TAaKOM MorpewHocTy. Mpu NOMOLLM aHaNUTU-
YeCKUX MEeTOZ0B OueHMBAETCA OWMOKa, BO3HMKAOWAA NPU 3aMeHe MOrPeLIHOCTH
annpoKCMMaLMM B NPOM3BOJIbHON TOYKE BbIYMCAEHHOM MOFPELUHOCTbIO B BAMXKal-
e ceTouyHOM TouKe. [MoKa3biBaeTca, YTO Be/IMYMHA 3TOM OWMOKM 3aBUCUT B TOM
yncne n ot Bblbopa wara ceTku. MpeanaraeTca cnocob NOCTPOEHUA HepaBHOMEp-
HOM CETKM MO P, UMEIOLLLEN MEHbLIEE YMUCIO TOYEK MO CPAaBHEHMIO C PaBHOMEPHOW,
HO Mpu 3TOM obecrneymBatoLLEl TAKYHO e TOYHOCTb BbIYUC/IEHMA NOrpewHocTu. B
pe3ynbTaTe BbIBOAUTCA BEPXHAA OLEHKA KOHCTAHTbI B HepaBeHcTBe beppu-dcceeHa
ONA ABYXTOYEYHbIX pacnpeaeneHuii npu ycnosmmn n=1..200.

Kontrec N., Prirodno-matematicki fakultet, Serbia

Milosevic H., Prirodno-matematicki fakultet, Serbia

Lazovic G., Despotovic-Zrakic M.

Adaptive Approach to Spare Parts Inventory Management System in Aircraft Main-
tenance

Military-technical spare parts inventory management systems in the area of military
aircraft maintenance are characterized by specific complexity and strict regimen of
procedural systems. In earlier stages, these procedural systems have been modified
with statistical data structures but their complexity, with required high number of
reiterations, is suitable for projection onto related Bill of Materials (BOM) amended
by dynamical data structures. The principle goal of this paper is improvement of mil-
itary-technical spare part inventory system by proving the existence of projections
of basic aircraft maintenance procedures onto related bill of materials which will
enable straightforward managing of supplies and spare parts necessary for main-
tenance of military aircraft. New bill of materials will also be applicable to other
maintenance systems.

Korobitsyn V.A., Tomsk State University, Russia

YucneHHoe moaenmpoBaHUEe MHOTFOCBA3HbIX TEUEHUI HECHKUMAECMOM XKUAKOCTU

dBO/OUMA ra3oBbIX My3blpeit B ¥KUAKOCTM CBSI3aHa C MPOLLECCAMM M3MEHEHMUA UX
dopMbl 1 0b6bema, APOBNEHUS U CAUAHUSA NY3bIPEN, USMEHEHUA CBA3HOCTU. Haun-
bonee NosHO KaK aHa/IMTUYECKMMMU MEeTOA4aMMU, Tak U YNCAEHHbIMU UCCef0BaHbl
npouecchbl UsmeHeHns GopmMbl U 06bEMA Ny3bipelt, B TOM Yncie B6a13n ceobogHom
NMOBEpPXHOCTU. Bonpochbl ke ApobAEHUA U CAUAHUA Ny3blpen, UISMEHEHUS UX CBSA3-
HOCTW MOYTU HE NUccaeaoBaHbl. ITO 0O6bACHAETCA HEIMHEMHOCTbIO MaTeEMaTUYECKON
MOAENN 3TUX NPOLLECCOB, OTCYTCTBMEM aflEKBATHOM MATEMATMUYECKOMN N YUCNEHHOM
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mogenun npoueccos ,D,pO6J'I€HMF|, CANAHNA N USMEHEHUNA CBA3HOCTU I'Iy3prEI7I, reo-
METPUYHECKNX pr,CI,HOCTeﬁ npu YNCneHHOM MmoaeNNPOBaHUN 3TUX NPOLECCOB.

B paboTe YUMcneHHO uccneaoBaHa 3BOOLMUA NEPBOHAYANbHO OAHOCBA3HOIO Ny3bl-
PA B TAXENON HECKMMAEMOW XKUAKOCTM Nog cBOOOAHOM NOBEPXHOCTbIO, NPOLECC
npesBpaLweHna chepmnyeckoro nysbipsa B TOPOOHPasHbIA, B3aMMOLENCTBUE KyMYAs-
TUBHOW CTPYMKK C rpaHMLAMM Ny3bIpA, a TaK¥Ke BO3AeNCTBME KYMYASTUBHOM CTPYM
Ha cBOOOAHYO NOBEPXHOCTb.

3TOT NPOLECC OMMCLIBAETCA KAACCOM Pa3pPbIBHbIX MOTEHUMANbHBIX PELUeHUIA ypaB-
HeHus Jlannaca. Pa3pbliBbl BO3HUKAIOT NpU CAUAHUK ABYX NOBEPXHOCTEN pasaena
OT/IMYHbIMM pacnpeaeneHnammM noTeHumana. MatemaTmyecku sto onucbisaet dop-
mMmyna CTOKCa C HEHYIeBOW LMPKYAALMEN NO HEOAHOCBA3HOMY KOHTYPY, OXBaTblBa-
toLEemy My3bipb, a CefoBaTe/IbHO, MHTErpaa oT BUXPA CKOPOCTU MO MNOBEPXHOCTH,
HaTAHYTON Ha KOHTYpP, He HynesoW. MpMBOAATCA pe3y/bTaThl YNCNEHHOrO pacyeTa
3BOJIIOLLMM MY3bIPSA, BCM/bIBAOLWETO K CBOHOAHON NOBEPXHOCTH.

Kosyakov D., Trofimuk Institute of Petroleum-Gas Geology and Geophysics of SB RAS, Russia
Martianov A.S., Uhcmumym Hegpmezazoeoli [eonozauu u lfeogpusuku CO PAH, Russia
Teytelbaum D.V., Uicmumym Hegpmezazoeoli [eonozuu u lfeogpuzuku CO PAH, Russia

MocTpoeHune pacnpeaeneHHbIX BbICOKONPOU3BOAUTENbHbIX cCUCTEM A8 reopusu-
YeCKUX BblYMUCNEHUI Ha pabounx cTaHumuAx Ha naatpopmax Condor n Windows
HPC Server

KaK 1M3BeCTHO, Hapaay C y»Ke CTaBWWM TPaAMULMOHHbBIM MOAXOA0M K PeLleHMio 3a-
a4 Ha BbICOKMPOU3BOAMTENbHbIX KNacTepax, B MocaeaHee Bpems pa3BUBatOTCA Bbl-
COKMPOU3BOAMTE/NbHbIE BbIYUC/IEHUA HA rPadUUECKUX YCKOPUTENAX U CNEeLnanmsn-
POBaHHbIX NJaTax Ha UX OCHOBE U Ha ba3se pacnpeaeneHHbIX KNacTepos Ha pabounx
CTaHUMAX, BbIMOMHALMX BblYMYCAUTENbHbIE 334a4n B cBOBOAHOE OT OCHOBHOM
0eATeNbHOCTU Bpems.

B VHIT CO PAH nHTeHcMBHO pa3pabaTbiBalOTCA U UCMONb3YHOTCA PECYPCOEMKUE reo-
bur3nyeckne BbluUCIEHUA ANA 33434 HedTerasosol reonorun. MpumeHstoTca Bce
nepeyncsieHHble Bblle nogxoabl. B HacToAwem AoOKNage M3N0XeH OMbIT NOCTPo-
€HUA pacnpeneNneHHblX KAacTepoB Ha Paboymx CTaHLMAX C UCMOb30BAaHNEM ABYX
nnatdopm - oTKpbITOM cucTembl Condor u peweHua ot Microsoft - Windows HPC
Server 2008R2.

McTopunueckn nepsbim Hbin pa3sepHyT Knactep Ha 6ase Condor. PassepTbiBaHMe ocy-
LecTeaanock ¢ nomouwbto Microsoft System Center Configuration Manager 2007R2,
pAL NapameTpoB PAcMpOCTpaHAACA Yyepes3 rpynnosble nonutukm Active Directory.
Ha nunotHom aTane 6blnM 3a4encTBOBaHbl 0KON0 25 pabounx cTaHUM U 6 cepse-
poB. PacnuncaHue paboTbl Knactepa 6b1710 HACTPOEHO HA HOYHOE BPEMSA U BbIXOAHbIE
AHW. Mo3gHee KONMYECTBO BbIYMCIUTE/bHbIX Y3108 bbl1o AoBeaeHo Ao 100.

B npouecce akcnayaTaLmu Kaactepa Mbl CTONKHYAUCb € Npobiemoit, cBA3aHHOM C
npeobnagaHuem 32x-paspagHbix OC Ha paboumnx CTaHUMAX U HEBO3MOXKHOCTbIO 3a-
nycka TpeboBaTenbHbIX K NaMATU BbIYUCEHMI Ha 3TUX y3aax. [pun 3Tom He Ha Bcex
cuctemax bblia gonyctuma ycTaHoBKa 64x-paspsaaHbix Bepcnin OC B €BA3K C OTCYT-
CTBMEM [ palBEPOB YCTPOMCTB UM HecoBMeCcTUMOCTbIo MN0. Bblio paspaboTaHo pe-
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LUeHMe C UICNONb30BaHMEM ABOIMHON 3arpy3ku ¢ VHD.

Mo3gHee, napannenbHo 6bin passepHyT Knactep Windows HPC Server, onbIT aKc-
nayaTaumm KOTOPOro nokasasn 60/bluyto NPOCTOTY Kak agMUHUCTPUPOBAHMA, TaK U
MCNO/Ib30BaHMA KOHEYHbIM No/ib30BaTesleM Mo cpaBHeHuio ¢ Condor.

Kuk K., Visoka Skola elektrotehnike i racunarstva, Serbia
Dimi¢ G., Visoka Skola elektrotehnike i racunarstava strukovnih studija, Serbia
Prokin D., Spalevic¢ P.

Model za procenu znanja ucenika u obrazovnom okruZenju zasnovanom na igri

This work presents a model for estimation of student knowledge that can be used as
a student model in game-based learning systems. The proposed student model de-
scribes the new formula for student knowledge evaluation. The use of neuro-fuzzy
system rules for making decisions about the level of student knowledge gives us an
easy access when it comes to determining the current level of student knowledge.
Since the initial model did not give satisfactory results, we presented a new model
with a system of educational games, which is based on variable coefficients for input
variables: correct answers, number of used Help and spent time. Here we illustrate
data calibration of coefficient improvements to the model, and we report results on
its accuracy.

Kurnosov M.G., A.V. Rzhanov Institute of Semiconductor Physics of SB RAS, Russia

Paznikov A.A., CI'Y meanekommyHukayuli u uHpopmamuku, Russia

AeueHTpanusoBaHHble anropuTMbl ynpaBieHUA pecypcamu pacnpepeneHHbIX
BbluncautenbHbix U GRID-cucrem

Mpu pelweHnn CNoXHbIX 33434 HAYKU U TEXHUKU LLIMPOKOE MPUMEHEHME MOSTYYUIN
NPOCTPAHCTBEHHO-pacnpeesieHHble BbluMcAUTeNbHble cucTembl (BC) - makpokon-
NNeKTMBbI paccpenoTOYEHHbIX BbIYUCIUTENbHbIX CPeacTB (noacucTem), B3aumoaen-
CTBYIOLLMX Yepes SIoKasbHble U robanbHble ceTh cBA3U. K TaKMM cucTemam OTHO-
catca GRID-cuctembl 1 mynbTUKNacTepHble BC.

K 3HauMmbiMm npobnemam opraHmsaummn GyHKLMOHUPOBAHMUA MPOCTPAHCTBEHHO-
pacnpefeneHHbix BC oTHOCUTCA AncneTyepusanms napaaiesbHbix nporpamm. Ans
Kayk4oM nporpammbl TpebyeTca onpeaennTb pecypcbl (noacmctemsl) 414 ee Bbinon-
HeHuA.

B ycnoBusax 6onbluemacTabHOCTM CUCTEM U M3MEHEHUA MX COCTaBa W 3arpysku C
TeyeHMeM BpeMeHU NpUMeHeHne LLeHTPaIM30BaHHbIX CPeaCcTB Aucnetyepusaunm
3aTpyAHeHo. Mo3ToMy aKTyasnbHOW ABAAETCA 3afayva pa3paboTKuM AeueHTpannso-
BaHHbIX MoAenein, aaropuTMOB M NPOrPaMMHOro obecneyeHns aucneTyepumsanmm
napannenbHbiX 33434 B pacnpegeneHHbix BC.

Mpu geueHTPann30BaHHOM AncneTyepusaLmm B cucteme GyHKLMOHMPYET KOJEK-
TUB AMCNETYEPOB, OCYLLECTBAAIOLMIA BbIBOP HEOBXOAUMbBIX PECYPCOB ANA peanunsa-
LMW Nporpamm. ITO NO3BOAAET AOCTUYb U XUBYYeCTM BonbliemacluTabHbix BC, To
€CTb CMOCOBHOCTU CUCTEM NPOAO/IKaTb PaboTy NPKU OTKa3ax OTAe/IbHbIX KOMMNOHEH-
TOB W NoAcUCTEM.
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B pa60Te npeagnaratoTca AeueHTpPpan3oBaHHbIe a/IfoPUTMbl U NporpaMmmHoe obe-
cneyeHne aucneTdyepusauunn napannenbHblX nporpamm B NpoCTpaHCTBEHHO-PaAcC-
npeaeneHHbIX BblIHNCINTENbHbBIX CUCTEMAX.

PaccmaTpuBaeTca GYyHKUMOHMPOBAHME NPOCTPaHCTBEHHO-pacnpeaeneHHon BC. B
KaKAOM nmoacucteme MPUCYTCTBYET AMCNETYEP, KOTOPbLIN MOAAEPIKMBAET ovepedb
napannenbHbiX 33434 M OCYLLECTBAAET MNOUCK BbIYUCAUTEbHbBIX PECYPCOB AN WX
BbINO/IHEHMA. [lMCneTyep B3aMMOLENCTBYET C OrPaHUYEHHbIM YUCIOM APYrMX AMUC-
neT4yepoB, COCTAB/AOLLMX Ero I0KabHY OKPECTHOCTb.

B LleHTpe napannenbHbiX BbIYMCAUTENbHbBIX TexHonornii FOY BMNO “Cnubupckuii rocy-
[APCTBEHHbIN YHUBEPCUTET TENEKOMMYHUKALMIA U MHPOPMATUKK” 1 JlabopaTopuu
BbIYMCUTENBHbIX cucTeM MHCTUTYTa GM3UKM NONYNPOBOAHMKOB MM. A.B. PykaHoBa
CO PAH co3paH nporpammHblit nakeT GBroker aeueHTpannM3oBaHHOW gucnetyepu-
3aLMM NapannenbHbIX MPOrpaMmm B NPOCTPAHCTBEHHO-pacnpeaeneHHbIx BC.

Pe3ynbTaTbl UCCeA0BaHMA CO34aHHOIO MHCTPYMEHTaPMA Ha My/bTUKAAcTepHoM BC
noKasasn, 4To cpeaHee Bpemsa 06CayKuBaHUA 3a4a4 Npu AeLeHTPaIM30BaHHOW U
NPy UEeHTPaN30BaHHOM AuMcneTyepusalmMmM cConoctaBuMbl. Bpemsa aucneryepusa-
LMW AOCTAaTOYHO Masio NO CPaBHEHMUIO CO BPEMEHEM BbINONHEHNA 3a4au.

Lapin V.N., Institute of Computational Technologies SB RAS, Russia
Cherny S.G., Institute of Computational Technologies SB RAS, Russia
Esipov D.V., Institute of Computational Technologies SB RAS, Russia
Kuranakov D.S., Institute of Computational Technologies SB RAS, Russia

MaTtemaTuyeckme moaenu M YNC/IeHHble MeToAbl rmapopaspbiBa naacra

B paboTe paccMoTpeHbl OCHOBHbIE NoAXoAbl B 061aCTU MOAENMPOBaAHUA TMApPOopas-
pbiBa N1acTa - TEXHONOMMU NOBbIWEHUA 3pdeKTUBHOCTU HedTea00blun. OHa 3aKAto-
YaeTca B 3aKa4YKe B CKBAXKMHY XMAKOCTU, KOTOPas CHavyana MHULIMUPYET TPELUHY B
nopoze, a 3aTem, HaJlaBnMBanA Ha ee bepera, 3acTaBAAeT pacnpocTpaHaTbes. MNepes,
NpeKpaLeHnem 3aKaukm B TPELLMHY NOMELLAETCA NPONNaHT, NpensaTcTBYOWMA ee
No/IHOMY 3aKpbITUto. Mpy MoAennpoBaHMM Npoueaypbl rMapopaspbiBa ONMCHIBa-
OTCA CneayroLLne npoLeccol: AebopmaLns Nopoabl, ee paspyLleHne ns3-3a pacnpo-
CTpaHeHUsA TPELIUHbI, TEYEHUE KUAKOCTU B TpellnHe, ee GunbTpauma B nopoay u
NepeHocC XMAKOCTbio NponnaHTa. CAOKHOCTb CaMUX NPOLECCOB, UX HEIMHENHOCTb
N CUNIbHOE B3aMMHOE BAMAHWE AeNatoT 3aTPyAHUTENbHbIM CO34aHMe obLen Tpex-
MEepPHOW MOZENN, ONUCbIBatOLWEN MX B 0bLLel nocTaHoBKe. [1osToMy npu moaenu-
POBaHUM MMAPOPA3PbIBA UCMONb3YIOTCA YNPOLLEHHbIE MOAENN, HanpaBAeHHbIe Ha
KOHKPEeTHbIe KNacCbl TPELWMH UAK CTagMM TMAPOPa3PbIBa, B KOTOPbIX YacTb NpoLec-
COB OMMCbIBAOTCA NPUBANKEHHO UK HE OMUCBIBALOTCS coBCceM. B paboTe npuBeaeH
paf Moaenen 3BONOLUN TPEeLLMHbI TMApopaspbiBa OT MNPOCTEMLLMX OAHOMEPHbIX,
00 CNOXKHOW TpexmepHo. MoKasaHbl MX HEKOTOPblE OCOBEHHOCTU C TOYKM 3PEHMUS
6anaHca MexXay MCNonb3yeMbIMM YNPOLLEHMAMMW PAacCMaTPMBAEMbIX NPOLLECCOB U
BbIYMC/IUTENBHBIMU BO3MOXHOCTAMMK. MNpeanoxeHbl ABe Moaenm npouecca rmapo-
pa3pblBa NaacTa, onucbiBatowMe Hanbonee xapakTepHble CLEHapUnN pPasBUTUSA: pac-
NpocTpaHeHWe NPOAO/bHOM M NONEPEYHOM K CKBaXKUHe TpeLLmH. [ToKkasaHa aBonto-
LMA TAaKMX TPELLMH W BAMAHME Ha HEe Pa3/INYHbIX MapamMeTpoB.
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Lazi¢ L., DrZavni Univerzitet u Novom Pazaru, Serbia
Milinkovic S.

The software testing optimization model

Software Testing represents a significant portion, more than 40%, of the software ap-
plications development budget. In this paper we describe Risk-Based Optimization
Model of Software Testing Process designed to improve the efficiency and effective-
ness of the testing effort assuring the low project risk of developing and maintaining
high quality of complex software systems within schedule and budget constraints.
Our Optimization Model combines Earned (Economic) Value Management and Risk
Management methodology through simulation-based software testing scenarios at
various abstraction levels of the system/software under test activities to manage
stable (predictable and controllable) software testing process at lowest risk, at an
affordable price and time. The optimization model is based on Return on Invest-
ment and appropriate Risk Management activities that assure the savings on the
cost avoidance associated with detecting and correcting defects earlier rather than
later in the product evolution cycle. Models and simulations can vary significantly in
size and complexity and can be useful tools in several respects. They can be used to
conduct predictive analyses for developing plans for test activities, for assisting test
planners in anticipating problem areas, and for comparison of predictions to collect-
ed data. Validated models and simulations can also be used to examine test article
and instrumentation configurations, scenario differences, conduct what-if tradeoffs
and sensitivity analyses, and to extend test results.

Lempert A.A., Institute for System Dynamics and Control Theory of SB RAS, Russia

O uucneHHom metopge peweHna HEKOTOPbIX BaPUAUUOHHDIX 3a4a4, BO3HUKaAlO-
WNX B 9KOHOMUKE

B naHHOM paboTe HEKOTOPbIE SKOHOMMUYECKME 3a4,3a4M CBOAATCSA aBTOPOM K 334a4am
BapMaLMOHHOIO UCYMCNEHMA CNELMaNbHOrO BUAA: OTbICKaHMA 106a1bHOM0 MUHK-
Myma GpYHKLMOHANA B BUAE KPUBOANHENHOIO MHTErpana.

[na nx peweHna npegnaraeTcs HOBbIM METOA, OCHOBAHHbIM Ha aHANOMMN MeXay
3a/la4aMmM reoMeTPUYECKOM ONTUKU U OTbICKAHWEM F106aIbHOTO IKCTPEMYMA WH-
TerpanbHoro GyHKUMOHaNA, KOTOPbI NO3BOASET PeLlaTh 3a4a4y HaxoXAeHUa ro-
6anbHOro aKCTpeMyMa NyTem NOCTPOEHMA TPAEKTOPUN ABUKEHNA GPOHTA CBETOBOM
BOJIHbI, ABUXKYLLENCA B ONTUYECKM HEOLHOPOAHOM cpeae. [JOCTOMHCTBOM AAaHHOTO
MeToZa ABAAETCA TO, YTO MOXKHO OTKa3aTbcA OT TpeboBaHUA aAnddepeHLMpyeMOCTH
nogblHTErpasibHOM QYHKUMK.

Ha ocHoBe 3Toro metoga paspaboTaHbl aiIFOPUTMbl YNCNEHHOTO PELLEHUSA PAacCMO-
TPEeHHbIX 33434, BbINOJHEHA UX peanusaumsa B BMAe NPOorpaMMHOro Komraekca. B
OOKNage Takke byayT npeacTaBaeHbl pesyabTaTbl BbIYMCAUTE/NbHOMO 3KCNepUMeH-
Ta, B TOM yucae anpobauna metoaa Ha pAge MOAENbHbIX 3a4a4, a TaKkKe nuccieno-
BaHMe NPUKAaAHOMN 3a43a4n perMoHaibHON SKOHOMMUKMU.
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Lipkovski A., Mamemamuyku ¢pakysimem YHusep3umema y beoepady, Serbia
Shafah O., Daoub H.

BbluncneHue rpadoB KOHEUHbIX Konel,

BBoanTca HOBaA CBA3b mexay KOHEYHbIMU KObLLaMWN N HanpaB/1EHHbIMW rpad)aMM,
OCHOBAHHaA Ha onepaumax CNOXKEHNA U YMHOXEHUA. Bbluncnatotca Fpad)bl HeKoTOo-
PbIX KOHEYHbIX KONEeL,.

Lukac D., Rheinische Fachhochschule KéIn gGmbH (RFH) - University of Applied Sciences, Germany

On-line Exams and Third Party Certification in High Education and Industry by us-
ing of Learning Platform and Work Cooperation Open Source Management System
ILIAS

By the rearrangement to modular programs of studies at colleges and universities
the time, effort and expenditure for time constrained assessments (TCA) rises. The
same problem occurs in the industry, for the case of Third Part Certifications, carried
out by independent bodies. Electronic exams (E-exams) offer a possibility to master
these tasks. In addition, E-exams offer new didactic possibilities and questions with
which complicated learning purposes can be analyzed. Different IT solutions for the
realization of E-exams exist. Commercial solutions offer often numerous functions
and mostly an extensive servic e. However, Open Source solutions can be adjusted
to specific requirements and be individually functional extended. In different higher-
education institutions in Germany E-exams are already tested for a long time and are
set up gradually in the institutions. This work analyzes on-line exams and statistical
survey possibilities for research by using learning platform and work cooperation
open source management system ILIAS, developed at the University in Cologne and
licensed under the GPL (GNU General Public License). Practical, applicable examples
for use, realized at the University in Cologne and with its industrial cooperation part-
ners for the case of third party certification are given.

Lyubanova A.Sh., Siberian Federal University, Russia

On the identification of the piezo-conductivity coefficient in the pseudoparabolic
equation of filtration type

Pseudoparabolic equations with various differential operators of the even order in
spacial variables arise in the mathematical models of the diffusion, the heat con-
duction and wave processes, in the models for filtration in porous media with the
dynamic capillary pressure.

The report discusses the inverse problem on determination of an unknown coef-
ficient in the second order term of the multi-dimensional linear pseudoparabolic
equation of the third order under the initial data and the Dirichlet boundary condi-
tion. In the case of the filtration in fissured media, the considered parameter cor-
responds to the piezo-conductivity of fissured rock and depends on the hydraulic
properties of the rock and the liquid.
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The problem is posed in the bounded domain of the space variables with a dou-
bly smooth boundary. It is supposed that the unknown coefficient depends on time
variable t. The integral condition of overdetermination on the boundary is taken as
additional data for the identification of the unknown coefficient. The assumptions
on the input data are formulated wherein the local existence and uniqueness of the
solution of the inverse problem is proved.

Lyukshin B.A., Institute of Strength Physics and Materials Science SB RAS, Russia

Lyukshin P.A., Institute of Strength Physics and Materials Science SB RAS, Russia

Panin S.V., Institute of Strength Physics and Materials Science SB RAS, Russia

Bochkareva S.A., Institute of Strength Physics and Materials Science SB RAS, Russia

Grishaeva N.Y., Institute of Strength Physics and Materials Science SB RAS, Russia

MporHo3supoBaHue Aed)opmaLI,MOHHO-I'IpOl-IHOCTHbIX CBOMCTB HaNO/IHEHHbIX NOAU-

MepPHbIX KOMMNO3ULUiA

B paboTe paccmaTpuBaloTcs ABa Knacca 3af4advy MPUMEHWUTENbHO K aHanusy ae-
$GOPMaLMOHHO-MPOYHOCTHBIX CBOMCTB AUCMEPCHO HAMOJIHEHHbIX MNOAMMEPHbIX
KOMMo3nuUmiA. B nepBom cnyyae Ha OCHOBe aHa/AM3a nNpeacTtaBuTenbHOro obbema
MaTepuana MeTogamm BblYUCAUTENBHOM MEXaHUKM MO U3BECTHbIM YNPABAAIOLLMM
napameTpam - XapaKTepUCTUKaM OTAEeNbHbIX a3, UX COAEPKAHUIO U PaCNoNoXKe-
HUIO, YPOBHIO MeX}a3sHOro B3aMMOLENCTBUS - ONPESEeNAtoTCAs TaK Ha3blBaemble
appeKkTUBHbIE AePOPMALMOHHO-NPOYHOCTHbIE CBOIMCTBA. BOo BTOpOM c/yyae pelua-
toTCA 06paTHbIE 3a/a4M, B KOTOPbIX MO 3apaHee cHOPMYIMPOBAHHBIM TPeOOBAHNAM
K 30 deKTMBHbIM CBOMCTBAM MaTepmana onpeaensatoTca cCocTaB MaTepmana, COOTHO-
leHne coaepaHunsa ¢as u T.4., obecneymsatomMe BbiNoIHEHME 3TUX TpeboBaHUN.
B paboTte 0bcyrKaatoTCA CXOACTBO M OTAMUME 33434 KOJIMMBbIOTEPHOTO KOHCTPYMPO-
BaHWMA MATepuasnoB € 33g3a4aMu ONTUMAJSIbHOFO MPOYHOCTHOFO MPOEKTUPOBAHMUA.
MoKa3aHO BAMSIHWE KOHKPETHbIX YNPaBAAOLWMX NapameTpoB Ha ypoBeHb 3dpdek-
TUBHbIX CBOMCTB. Pe3ynbTaTbl pelleHnsa obeunx rpynn 3agay npeacTasiaeHbl pacrnpe-
OeNeHnaAMN nepemeLLeHnin, gedbopmaumin U HanpaXKeHU B BUAE NOBEPXHOCTEN B
COOTBETCTBYIOLLMX MPOCTPAHCTBAX U B BUAE U30/UHUN.

Lyukshin B.A., Institute of Strength Physics and Materials Science SB RAS, Russia

Panin S.V., Institute of Strength Physics and Materials Science SB RAS, Russia

Bochkareva S.A., Institute of Strength Physics and Materials Science SB RAS, Russia

Lyukshin P.A., Institute of Strength Physics and Materials Science SB RAS, Russia

Grishaeva N.Y., Institute of Strength Physics and Materials Science SB RAS, Russia

Mpambie n 06pa'r|-|b|e 3a4a4yn KOMMNbHOTEPHOro KOHCTPYMPOBaAaHUA NOJMMEPHbIX

KOMMO3UTHbIX MaTepuanos

PaccmatpuBatoTcs npamble 1 06paTHbIE 334341 KOMMbIOTEPHOTO KOHCTPYMPOBaHUA
mMmaTepuranos. K nepBbiM OTHECEHbI TaKMe, B KOTOPbIX OnpeaenatoTca abdeKT1BHble
XapaKTEPUCTUKM MaTepuana no nsBectTHomy $GasoBOMy COCTaBy, cBoicTBam ¢as,
XapaKkTepy mexdasHoro BsaumogeincTeusa. Ko BTOpoit rpynne 3agay OTHeCeHbl Ta-
KWe, B KOTOPbIX TpebyeTca onpeaennTb napameTpbl CTPYKTYPbl MaTepuana, KotTopble
npuAaaloT maTtepuany 3agaHHble 3pdeKTMBHbIE CBOMCTBA.
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Madzhara T.1., Institute for System Dynamics and Control Theory of SB RAS, Russia

Moaxoa K MHTEeNNEeKTyanu3auMm nporpaMmmMHbIX CPeacTB pelueHuA 3ajad onTu-
Ma/JIbHOTO ynpaB/ieHUA

B HacTosALEee BpemMa Npu peLlleHnmn CA0MXKHbIX NPaKTUYECKMUX 3a4a4, HanpasBaeHHbIX
Ha co3faHWe UM COBEpPLUEHCTBOBAHME TEXHUYECKUX, SKON0r0-3KOHOMUYECKUX U
OPYTUX CUCTEM M OB BEKTOB, BCE LUMPE UCNOJb3YIOTCA METOAbI ONTUMA/IbHOTO YNpaB-
JIEHUNA, B KOTOPbIX M3y4aemble NMpoueccbl MoAennpytoTcs B Buae cuctem andode-
peHUManbHbIX ypaBHeHWA. ONbIT YUCAEHHOIO UccneaoBaHMA 3a4a4 ONTUMaAbHOIO
ynpaBAeHMA C UCMONb30BaHWEM CYLLECTBYHOLLMX MPOrPaMMHbIX KOMMNEKCOB NoKa-
3bIBAET, YTO MX PeLleHMe NPaKTUYECKM BCeraa ConpaxeHo ¢ He0bX0aAMMOCTbIO MoUC-
Ka OPUrMHaNbHOMO BbIYUCAMUTENBHOMO CLEHapUA ANA KaXKA0N KOHKPEeTHOM 3a4aun.
OfaHaKo, MeToAbl M CpeacTBa NOCTPOEHMA TAKUX CLLeHapMeB HeAoCTYMHbI LWNMPOKOMY
Kpyry nosnb3oBaTenen, NoCKoAbKy MHPOpMaLMa O cnocobax MCNo/b30BaHUA ITUX
METO/0B M CPeACTB HOCUT 3KCMEPTHbIN XapaKTep.

B ooknage paccmaTpuBaeTcs obLMiA NOAXO4 K MHTeNNeKTyaansaumm cyLecTsyto-
LWMX MPOrPaMMHbIX CUCTEM peLIeHUA 3a4a4 ONTUMasIbHOro yrpasaeHUs C UCMOsb-
30BaHMEM AMHAMMUYECKMX NPOAYKLUMOHHbIX ba3 3HaHuit. Mpusoautca pag, TeXHO-
NOTUIA, NO3BONAIOLMX UHTErPMPOBATb Takne basbl C CyLLEeCTBYOWUMN cpeacTBaMu
YMC/IEHHOW ONTUMM3ALMMN.

TakKe B AOKNaAe paccMaTpuBaeTca NpUMEeHeHWe NpeaioXeHHOro noaxoaa K as-
TOMaTU3aLMN peLlleHna O4HOro Kaacca 3agay ONTMMAZbHOrO YNpaB/ieHWA, Bbi3bl-
BaOLWMX aBapuitHble oTKasbl («ABOCTbI») ONTUMMU3ALMOHHbIX a/ITOPUTMOB U, KaK
CcneacTeme, He AOMNYCKaOWMX NPAMOE NMPUMEHEHME CYLLECTBYHOLWMX CPeacTB ONTU-
MU3aunK. BblumcnmTenbHble cugHapum oA TaKOro Kaacca 33434 XapakTepusyoTca
MHOTFOKPATHbIMM 3aMnyCKaMu NPOrpPamMMHOro KOMMEKca C Lleiblo HAaCTPOMKKM pAaa
napameTpoB ONTUMM3ALMOHHbIX afITOPMTMOB. 18 paccmaTpMBaeMoro Knaacca 3a-
4ad noctpoeHa basa 3HaHWI, WMHTErpupoOBaHHAA C NMPOrPaMMHbIM KOMMIEKCOM
OPTCON. MpuBogAaTca pewweHna paga 3aga4 oNTUMANbHOIO yrnpaBaeHnaA, NoayyYeH-
Hble C UICNONb30BaHMEM Npeasiaraemoro NoAxoaa.

Malesevic B., Univerzitet u Beogradu, Elektrotehnicki fakultet, Serbia
Radicic B.

Non-reproductive and reproductive solutions of some matrix equations

In this paper we analyzed solutions of some complex matrix equations related to
pseudoinverses using the concept of reproductivity. Especially for matrix equation
AXB = C it is shown that Penrose’s general solution is actually the case of the repro-
ductive solution.
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Malev-Lanetskii D.V., Trofimuk Institute of Petroleum-Gas Geology and Geophysics of SB RAS, Russia

Kosyakov D., Trofimuk Institute of Petroleum-Gas Geology and Geophysics of SB RAS, Russia

Ponomareva S.E., Trofimuk Institute of Petroleum-Gas Geology and Geophysics of SB RAS, Russia
MpocTpaHCTBEHHbIE AAHHbIE B Hecbrerasosoﬁ reo/1Ioruu: onbIT peannsaumnm XxpaHe-

HuA, 06paboTKkM 1 aoctyna Ha naatpopme Microsoft SQL Server 2008

basa gaHHbIX, co3gaHHaa B MHIT CO PAH, opueHTMpOBaHa B NepBylo oyepeab Ha
XpaHeHne MHpopmMaLmm reocIorMYeckon HanpaBAeHHOCTU, B TOM YMC/ie NPOCTPaH-
CTBEHHO.

Co3gaHue B/l Hayanock B 2000 roay B MS Access. B ganbHenwem oHa 6bin1a nepe-
HeceHa Ha MS SQL Server 2000, 3atem MS SQL Server 2005. Tak kKak go 2008 sepcuun
Microsoft He noaaepuBan paboTy c NPOCTPAHCTBEHHbIMWU AAHHbIMU, ANS UX XPa-
HeHust 6bla1 BbIBpaH TN image ¢ npeobpasoBaHMeM U XPaHEHUEM KOOPAUHATHOM
nHbopmaunm B 6aliToBoM Mmaccuse. bblain HanMcaHbl Nporpammsbl A4aa npeobpaso-
BaHMA 6aliToBbIX MaccuBoB B bin-dainbl ana pabotobl B GS Surfer, ana susyanmsauymm
NPOCTPAHCTBEHHbIX AAHHbIX UCMO/Ib30Ba/ICA Pa3paboTaHHbIM HaMKU NPOrPaMMHbIN
KOMMJIEKC 3KCNOPTA-MMMOPTa B BEKTOPHbIN dpopmaTt CorelDraw. Ho nmenca un pag
CYLLEeCTBEHHbIX HEAOCTAaTKOB: OTCYTCTBUE HAMNAAHOCTU, MEXAaHU3MOB /1A MPOBEPKMU
6a30BbIX FEOMETPUYECKUX OTHOLIEHWUIN, HEOBXOAMMOCTb MHOIOLLIATOBbIX ONepaLni
015 BU3yanM3aLmMmn reoobbEKTOB U T.4,.

C BbIxogom MS SQL Server 2008 OTKpbIINCb HOBblE BO3MOXHOCTU A5 PaboTbl €
NPOCTPAHCTBEHHbIMW AAHHLIMU C MMO/Ib30BaHWEM BCTPOEHHbIX TUMNOB AaHHbIX
geometry 1 geography, NoNHOCTbIO OTBeYakoLWmx cTaHgapTam OGC 1 N03BONAOLLMX
npou3BoanTb 06pPaboTKy M aHaNM3 NPOCTPAHCTBEHHbIX AaHHbIX B T-SQL.

Mepexoa, K HOBbIM dopMaTam AaHHbIX npowen 6e3bonesHeHHO, BblM HanucaHbl
dYHKUMM npeobpasoBaHMa BaMTOBbIX MacCMBOB B 06beKTbl TMNa geography mau
geometry, NpeMmyLLECTBA e XpPaHeHUA AaHHbIX B HOBOM popmaTe OYEBUAHDI: NOA-
AEp¥KKa C/IOXKHbIX 3aNPOCOB - C NPOCTPAHCTBEHHBIMU U AaTPUBYTUBHBIMW XapaKTe-
PUCTUKaMM, BCTPOEHHble ¢yHKLMM SQL Server aaa paboTbl ¢ NPOCTPAHCTBEHHBIMU
AaHHbIMU (HeKoTopas MHPopmMaLma B base cTana M3BbITOYHOM, T.K. TENEPb MOXKET
6bITb NONYyYeHa NOCPeACTBOM HEC/NOMXHbIX 3aMpocoB), nogaepkka Open GIS, cob-
CTBEHHbIe cpeacTBa Bm3yanum3sauunm SQL Server.

MapannenbHo BeaéTca paboTa No co3aaHUIo Ha OCHOBe Mmetollelica b/l reonopTa-
na cpeacteamum ReportServer SQL 2008 1 yepes MHTErpaLMIO C OTKPbITbIMK geoweb
cepsepamm GeoServer n MapServer.

Mandak A., Uciteljski fakultet, Serbia
A construction weighted projective plane of order 9 and (2, 9 - 1)-quasigroup

We introduce a notion of weighted projective planes which is a generalization of
usual projective planes. We prove that a Frobenius group G of order 20 operates on
a projective plane P of order 9 as a colineation group. Using this operation the plane
P may be constructed. A weighted projective plane P’ of order 9 is equivalent to a
totally symmetric (2, 9 - 1) -quasigroup.

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.



MWT 2011 e 103

Manin M., ®uauan OAO “26 LIHWN”, Russia

Rozenvasser E.N.

I'Iepwop.usuposal-ll-loe XapaKTepucruyeckoe ypaBHeHue gna NINHEMHOM cuctembl
C 3ana3sabiBaHUEM

1. NMocTaHOBKa 3agauun.

B foKnage paccmaTpMBaeTcs 3a4a4a UCCNeA0BaHNA YCTOMYMBOCTM CUCTEMBI, Npea-
cTaBnsAoLelr coboi MHeHoe BEKTOpHOoe aAnddepeHumanbHoe ypaBHEHNE, MMELD-
Lee, B CBOKO O4Yepe/ib, YACTOe 3anasabiBaHue.

Mpobnema uccnenoBaHMA YCTOMYMBOCTU PACCMATPUBAEMOMN CUCTEMbI CBOAMUTCS K
N3yYEeHUIO SKBMBANIEHTHOIO el XapaKTepUCTUYECKOro ypaBHEHMA, KoTopoe byaem
Ha3blBaTb CTAaHZAPTHbIM XapaKTepUCTUYECKMM ypaBHeHuem (CXY). Ecam s1,s2,...-
nocsefoBaTeNbHOCTb KOpHen CXY, To ANA aCMMNTOTUYECKOM YCTOMYMBOCTU UCXO4-
HOW cucTeMbl HEOHXOAMMO U AOCTAaTOYHO BbIMONHEHWE YCI0BUA HaXOXKAEHUA Kop-
Hen CXY B 3aMKHYTOM 1€BOM NOAYMNAOCKOCTH.

B KauecTBe anbTepHaTMBbI HAMM ObINO NPEANOKEHO AN OLHOKOHTYPHOM CUCTEMDI
C 3ana3fgblBaHMEM NepuMoaM3NPOBAHHOE XapaKTepucTuyeckoe ypasHeHue (MXY),
Bblpa*KeHHOe Yepe3 nepemeHHyo z. MNpu atom, ecnu z1,z2,...- nocnegosaTeIbHOCTb
KopHen MXY, To ANa acCMMNTOTUYECKOM YCTOMYMBOCTM PacCMaTPMBAEMOMN NCXOAHOMN
CUCTEMbI HEOBXOAMMO M AOCTAaTOYHO BbINOJIHEHWE YC/IOBUA HAXOXKAEHUA KOPHEN
MXY BHE eAMHUYHOM OKPYKHOCTMU.

Mcnonb3osaHue MXY no3sonset 8 60bLIMHCTBE NPAKTUYECKUX NPUIOMNKEHWNI CBe-
CTW pelleHne 3ag4a4n 06 yCTOMYMBOCTM PacCMaTPUBAEMOMN CUCTEMbI K M3YYEeHUIO
PaCMo/IOMKEHNA KOPHEN HEKOTOPOrO NOIMHOMA OTHOCUTE/IbHO OKPYXHOCTY.

B HacToawem goknage ctpoutca MXY ans ucxogHol obuen cuctemsl. Mpn aTom,
ans noctpoeHua MNXY vcnonb3yetcs annapat TEOPUW WHTErpasbHbIX YypPaBHEHWUI
dpegronbma Il poaa.

2. O6wme pesynbTaThl.

1) Teopema 1. Npu PUKCMPOBAHHOM L AN ACUMMATOTUUYECKOW YCTOMUYMBOCTU pac-
CMaTpUBaeMOl UCXOAHON CUCTEeMbl HEOBXOAMMO M AOCTAaTOYHO, YTObbI KopHK MNXY
Haxo4M/ICb BHE e4MHUYHOM OKPYKHOCTH.

[anee, npy nomolum Teopembl 1, Hamu 6b110 NoAyYeHo npeobpaszoBaHHoe XY, Ko-
Topoe BNnocneacTsmMm byaem HasbiBaTb TOYHbIM.

Hapsagy c nonyyeHHbIM TouHbIM MXY Hamu paccmaTtpuBaeTtcsa npubankeHHoe MXY,
KOTOpOe OT/INYAEeTCA OT TOYHOTO HAMYMEM PASA U3 KOHEYHOTO YMC/1A YNEHOB.

Teopema 2. MNycTb Npu PpuKcMpoBaHHOM CXY HE UMEET KOpPHEeM, NerKallmx Ha MHU-
mon ocu. Toraa cywectsyeT , NO>=0 Takoe, yto npu N>NO nosy4yeHHoe Hamu npu-
6nunxkeHHoe XY He MMeeT KOPHEeM Ha OKPYKHOCTU U UMEET BHYTPU 3TOM OKPYKHO-
CTW CTONIbKO K€ KOPHEWM, CKOZIbKO MMeeT nosy4yeHHoe TovHoe MXY.

B noknaae AaetcA KOHCTPYKTMBHAA oueHKa ymcna NO, 4To no3BonaeT npu ycaosmu
HaxoXAaeHuA KopHel CXY Ha MHMMOM OCKU CBECTU 33434y UCCNef0BaHUA YCTOMYK-
BOCTW UCXOLHOM pacCMaTpMBaAEMOM CUCTEMBI K UCCIeA0BAaHNIO PACMOIOKEHUA KOp-
Hel HEeKOTOpOro noJimtHomMma OTHOCUTENIbHO e,CI,MHM‘-IHOﬁ OKPYXHOCTH.
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Martyushov S.N., locyoapcmeeHHas dyma P®, Russia

Numerical Simulation of Flows in Detonation Engines Devices

The goal of this study is to investigate numerically the flow in a devices of detona-
tion engine, namely chanals with constrictions. Different construction of detonation
engine consist of this chanels as injectors or supersonic nozzles for transporting gas
mises to chambers, where detonation appears. In some cases backward flows of def-
lagration can appear in this devices which can destroy engine, sometimes it is desire
to get beginning of detonation process in nozzle itself.

The simplified mathematical model of two-phase chemical reaction, including the
induction period and the subsequent reaction period, was used for numerical simu-
lation of the gaseous oxygen-hydrogen mixture detonation in a devices of detona-
tion engine. The gas was assumed to be non viscous, and the one-stage Arrhenius
model for chemical reaction rate was employed. In the numerical simulation algo-
rithm two methods of time discretization was used.

The first method includes splitting the explicit time step operator into symmetric se-
qguence of operators in three directions. Another method of time discretization is us-
ing the explicit third order Runge-Kutta method. Spatial discretization is performed
on the basis of two similar TVD-schemes: the slightly improved version of the Harten
scheme and Chacravarthy-Osher one.

Numerically where investigated regims of gas mixes injection and constriction geom-
etry. Where found regims of gas mixes injection with detonation appearence inside
channels.

Masich A.G., IHCmumym MexaHUKU CriaowHelx cped Ypanbcko2o omoeneHus PAH, Russia

Masich G.F., UHcmumym mexaHUKu craowHeix cped Ypansckozo omoeneHus PAH, Russia

Matveenko V.P., MHCcmumym mMexaHUKU CriaoWwHbIx cped Ypanecko2o omaeneHus PAH, Russia

Tiron G.G., lMepmckuli punuan MHcmumyma akoHomuku YpO PAH, Russia

UHuuymatuea GIGA UrB RAS: meToa0/10rua NOCTPOEHUA U APXUTEKTYpPa Hay4yHO-06-

pa3oBaTesibHbIX KOMMYHUKauuii YpanbcKkoro otgeneHmsa PAH

KnioueBoi BoMpoc MoCTpoeHusa Hay4dHo-obpasoBaTenbHbix (R&E - Research and
Education) ceTeli - co3gaHue COBCTBEHHbIX UKW apeHAa CYLLECTBYOLWIMX KaHanoB
CBA3SN U ANA KaKux ueneii. MupoBas npakTMKa - noctpoeHne cobctBeHHbix R&E
ONTUYECKMX MHPPACTPYKTYP CO CNEKTPASIbHbIM YNIOTHEHMEM KaHA/M0B M cO34aHue
rnobanbHol nambaa cuctembl GLIF (Global Lambda Integrated Facility), npoasurato-
e HoBble NapaAnrMbl OpraHM3auMmn rPUL-BbIYUCTEHUN.

Cnepys atol TeHgeHuun, MMCC YpO PAH paspaboTtan sKoHOMUYECKU 3PPeKTUB-
HYIO METOAOJIOTUIO N aPXUTEKTYPHbIE PEeLIeHUsA NMOCTPOEHUA COOCTBEHHOM CBEpX-
6bICTPOIM Hay4yHO-0bpa3oBaTe/IbHOM MarucTpanun Ypanbckoro otaeneHuns PAH no-
CpeacTBOM «TEeMHOro» ONTUYecKoro BoJIOKHa M DWDM TexHonorMm no Tpacce
ApxaHrenbcK - EkaTepunHbypr (MHMumaTmea GIGA UrB RAS), HanpaBaeHHYO Ha npe-
Ofl0/IEHMNE OTPUL,ATENBHOIO BANAHUA COXKMUBLLENCA B POCCUM NPAKTUKM apeHabl A0-
POroCTOALMX KaHanoB CBA3W. B AOKNaze OCBel,atoTCA pe3y/ibTaTbl BbIMOJHEHHbIX
nccnenoBaHWMM M ONbIT peannsaunmn nepsoro stana DWDM maructpanm Ha yvyacTke
Mepmb-EKaTepuHBYpr Ha ckopocTh 20 F6UT/c ¢ BO3MOMKHOCTbIO ee yBennmyeHus Ao
1,6 TéuT/c.
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Masich A.G., UHcmumym mexaHUKU CraoWHbIx cped Ypaneckoeo omoeneHua PAH, Russia

Masich G.F., UHcmumym mexaHUKu craowHelx cped Ypanbckozo omoeneHus PAH, Russia

Schapov V.A., UHcmumym mexaHUKuU craowHsix cped Ypansckozo omodeneHus PAH, Russia

Stepanov R.A., IHCmumym MexXaHUKU craowHelx cped Ypanbckozo omoeneHus PAH, Russia

MoTokoBas 05p360TKa 60/1bLLINX MaccMBOB 3KCNEePUMEHTA/IbHbIX AAdHHbIX Ha yAa-

NNIEHHOM cynepKomnbloTepe

NHTepakTMBHas 06paboTKa 6OsbIMX MACCMBOB 3KCMEPUMEHTANIbHbIX AaHHbIX
TpebyeT MCNoib30BaHMA BbICOKONPOU3BOAUTENbHBIX CyrnepKkomnbioTepoB. Orpa-
HWUYEHHOCTb AOCTYMHOW BbIYMCANTENIbHOW MOLLHOCTM B MecTax MpoBeAeHUn SKC-
NEePUMEHTOB CAEPXKMUBAET pa3BMTME MAaTeMaTMYECKOro anmnapaTta U BO3MOMKHOCTU
NpoBeAeHUs 3KCNepuUMeHTOB. MNepeHoC BbIMUCAEHUI Ha yaaleHHble CynepKoMNMblo-
Tepbl NO3BOJIUT UCNO/b30BaTb PECYPCOEMKME, HO BbICOKOTOUYHbIE aNrOPUTMbI, U3-
6eratb XpaHEHUA TUFAaHTCKUX 06beMoB U36bITOYHOM MHPOPMaumn, obpabaTbiBaTb
N3MepPEeHUA «Ha NeTy» U NPOBOANTb IKCMEPUMEHTbI C 06PaTHOM CBA3bLIO.

B paboTe paccmoTtpeHa paspabotaHHaa B MMCC YpO PAH uHdpopmaumoHHasa mo-
AeNb NPAMOro A0CTyna K BblYUCAUTENbHbIM y3n1am cynepl3BM, co3gaHHble Ha ero
OCHOBE MPOTOKOJ U NporpammHoe obecnevyeHne. OcobeHHOCTAMM pa3paboTaHHOro
nporpammMmHoro obecnevyeHma ABNAIOTCA: KIMEHT-CEPBEPHAA apXMTEKTYPA, BO3SMOXK-
HOCTb YNPaB/eHMA KOJIMYECTBOM 3aeACTBOBAHHbIX BbIYMCNUTENbHbIX Y3/108B, Nepe-
[aya OaHHbIX HEMOCPEACTBEHHO MEXKAY MNAaMATbIO TEPPUTOPMANBHO pacnpeseneH-
HbIX CMCTEM 6€3 NPOMEIKYTOYHOFO XPaHEHMA Ha ANCKAX, BO3MOXHOCTb YNpPaBaeHUA
3KCMEepPMMEHTOM B KBasnpeaabHOM BPEMEHM Ha OCHOBE MOJyYaeMblX Pe3y/1bTaToB.
MpuBoaATCA pe3ynbTaTbl anpobauum 3STUX PeLLEHN B paMKax nNpoeKkTa «Pacnpeae-
NeHHbIn PIV», cyTb KOTOPOTO 3aK/tovaeTcs B 06paboTke B KBasnpeasbHOM Bpeme-
HU nonydaembix 8 MMCC YpO PAH (Mepmb) Ha PIV-aKcnepumeHTaibHOM YCTaHOBKe
n3o0bpaxeHuin, nepegaBaembix MO OMNTUYECKOM MArnCTpasv Ha CynepKoMMbloTep
MMM YpO PAH (EkaTepuHbypr).

Masich 1.S., Reshetnev Siberian State Aerospace University, Russia

Mopaenb norMyeckoro aHaausa AaA AUarHOCTUKU U NPOrHO3UPOBAHUA CNOXKHbIX
ABNEHUM

K HacToawemy BpemeHu pa3paboTaHbl A0BONLHO 3GPEKTUBHbBIE aATOPUTMbI Kaac-
cUPUKaLUMM Ans pelleHrs 3aga4 AMArHoCTUKU U MPOrHO3MPOBaHUSA, KOTopble Npwu
YME/IOM HAaCTPOMKe peLatoT 3a4a4n ¢ 60/1bLoN TOYHOCTbI0. HO Npu NpakTMYyeckom
NMPMMEHEHMM TaKUX aAroOPUTMOB 3a4acTylo BCTAeT BONPOC 06 MHTepnpeTupyemo-
CTM WM A0Ka3aTeNbHOCTU Pe3y/bTaToB. s NPUHATUA peweHnin Tpebyetca moaenb
B ABHOM BMAE, TaKad MOAE/b, B KOTOPOM BbluMCAAEMbIE PeLleHNA 060CHOBaHbI U
OMNMPaOTCA Ha MMetoLWMeca AaHHble. B gaHHOM paboTe cTponuTcAa Mogenb NPUHATUA
peleHuni, cocToAwan M3 Habopa NIOrMYECKMX NPaBu, KOTOPbIe OMUCLIBAIOT 3aKo-
HOMEPHOCTU B UCCeAyEMOM ABNEHUM UAK cucTeme. OCHOBHaA 3a4aya - BbIABUTb
3TV 3aKOHOMEPHOCTM M NPUBECTU K BUAY, B KOTOPOM OHM BYAYT MCNOAb30BaHbI A4
MOCTPOEHUA MOLENN NPUHATUA pelleHmnit. Takas MoaeNb, B KOHEYHOM CHETE, MOXKET
6bITb UCNONb30BAHA ANA AMArHOCTUKM UAWM NPOrHO3MPOBaHUA U 6e3 NomoLwM Npo-
rPaMMHbIX M annapaTHbIX cpeacTs. Ho BbifiBNeHME 3aKOHOMEPHOCTEN Ha OCHOBe
nmetoweroca Habopa AaHHbIX ABAAETCA CNOKHON BbIMMCAUTENLHON 3agauelt, Tpe-
bytowel ahpdeKkTMBHOE anroputmmyeckoe obecrneyeHre M ero NPoOrpammHyto pea-
Nn3aumio.

byasa, 31.08. - 05.09.2011. BprbauKa bama, 27.08. - 31.08.2011.



106 o Boguy KoHdpepeHuuje e CnipaBoyHuK KoHdepeHLmn ® Conference Information

Massel A.G., Melentiev Energy Systems Institute of SB RAS, Russia

WHTerpauma WMHTENNEKTYyaNbHbIX MHGOPMALMOHHBIX TexHonorun B UT-uHdpa-
CTPYKTYPY UCCIef,0BaHUI SHEPreTUKM

MpeanaraeTca MHTErpMpPoOBaTb B paMKax MHTeNNeKTyanbHon UT-cpeabl TeEXHONOMMM
OHTOJIOFMYECKOTO, KOTHUTUBHOIO U COBLITUMHOIO MOAENNPOBAHUA ANA NOALEPHKKM
NPUHATUA PELIeHUn B UCCNedoBaHUAX M obecnevyeHnn sHepreTuyeckon besonac-
HOCTU. B cocTaB UT-cpeabl BKAOYEHA TaKXe dKCnepTHaA cMCTema, OCHOBaHHaA Ha
npeuegeHTax YC B aHepreTMke. PaccmaTpuBaeTcs npeanaraembii Noaxod U WH-
CTPYMEeHTanbHble CpeacTBa A MHTErpauum uHTennektyanbHon UT-cpeapl B UT-
NHOPACTPYKTYPY UCCNEA0BAHUN SHEPTETUKM.

Massel L.V., Melentiev Energy Systems Institute of SB RAS, Russia
Kopaigorodskii A.N., Melentiev Energy Systems Institute of SB RAS, Russia

WHTerpauma pacnpegeneHHbiX MHPOPMALMOHHBIX U UHTENNEKTYA/IbHbIX pecyp-
COB AR UCCNEA0BAaHUN SHEPTeTUKU

PaccmatpumBatoTca apxuTeKkTypa M MHCTPYMEHTa/IbHble CPeACTBA MOCTPOEHMSA U NOA-
OepKkn UT-MHPpacTpyKTypbl UccneqoBaHnim sHepreTMKn. ONUCbIBAtOTCA apXUTeEK-
TYpPa, NHCTPYMEHTa/IbHble CPeacTBa U MeToANYEeCcKMe NPUHLMNbLI NOCTPOEHUA Xpa-
HU/IMLWA AAHHbIX WU 3HAHWI, MHTerpupyemoro B UT-uHdpacTpyKTypy. M3naratorca
MeToANYECKME NPUHLMUMDBI CTPYKTYPUPOBAHUA AEKNAPaTUBHbBIX ABHbIX 3HAHWI, NO-
MeLLAeMbIX B XPaHUAMULLE 3HAHWUN.

Mateljevic M., Faculty of Mathematics, University of Belgrade, Serbia
Albijanic M., Institute for textbooks, Serbia

Mathematic model of economic growth: influence of human capital and technology

Robert Solow, winner of Nobel Price, has created model of economic growth. In ad-
dition, winner’s of Nobel Price, Lucas and Phelps have shown how investments into
human capital and technologies contribute to economic growth. Mankiw, Romer
and Weil emphasize that different levels of human capital, as to differences in edu-
cation between countries are partially responsible for difference in GDP in those
countries.

This Study clarifies mathematical model and role of human capital and technology.
Higher savings rate leads to higher income, which in turn leads to higher level of
technology and human capital. Thus saving raises the total factor productivity. With
Lucas ‘s optimal choice between work and education, we obtain additional factor of
human capital. Even stronger conclusion follows upon considering the generations
overlapping. If previous generations had insufficient investment in education, the
current generation is discouraged to invest in education and new skills, and this situ-
ation does not positively reflect on economic growth.
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Mateljevic M., Faculty of Mathematics, University of Belgrade, Serbia
Isoperimetricinequality and capacity; Thomson’s theorem on equilibrium potential

We investigate connections between mathematical potential theory and electrody-
namics.

For example, we consider Thomson’s theorem related to equilibrium potential
from mathematical point of view and find motivation in physics for mathematical
potential theory and vice versa. We also discuss versions of isoperimetric inequal-
ity related to capacity and electrostatic capacity. We consider inequalities between
geometric quantities as perimeter, average diameter, area and capacity. In particu-
lar, we extend result that among all domains with given volume of the holes the
domain bounded by two concentric spheres gives the smallest value Scap_F(K, D)S.
Our investigation is also involved by connection between isoperimetric inequality,
capacity, modulus of family of curves and Thomson’s theorem related to equilibrium
potential.

Mijajlovi¢ Z., Faculty of Mathematics, University of Belgrade, Serbia
Karamata class solutions of Friedman equation

We discuss asymptotic behaviors at infinity of solutions of the system of the follow-
ing three differential equations:

e the Friedman acceleration equation
e the fuid equation
e and the Friedman equation

These equations appear in the study of the expansion scale factor a(t) of the Uni-
verse. We discuss this system by use of the theory of regularly varying functions, also
known as Karamata functions. As a result we obtain that the solutions of the system
might have a multiplicative term which is a slowly varying function. Under usual as-
sumptions for the scale factor a(t),Karamata class solutions of Friedman equation it
appears that this slowly varying term exists.

Milenovic Z., Teacher Training Faculty, Serbia, Serbia

Application model inclusive, interactive teaching different levels of conversely de-
sign in teaching mathematics in junior primary school

Unlike the traditional teaching of mathematics that is performed according to the
established chronological order: the introduction of students in classes, processing
of program content, repetition, practice and evaluation of outcomes of teaching,
this model of inclusive teaching mathematics involves its planning and execution
in the reverse design. Application of the model of inclusive teaching different levels
of complexity in the reverse design of teaching mathematics in the junior primary
school, is presented for the processing of unit ,Sharing natural numbers decimal
unit” in the 4th grade. Microstruct ures of the curriculum in the reverse design of the
teaching provided in four stages:
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identification of expected results,

determine acceptable evidence that the results achieved,
planning experience of active learning and effective teaching and
the determination of material and technical basis of teaching.

Eall

The flow of inclusive interactive teaching different levels of complexity involves the
joint activity of students and teachers in seven steps. But the individual and the
work of students in groups of different levels of complexity. It starts with a common
introductory activities. This is followed by an interactive work of students in differ-
entiated practice. At the end of the class, determine the underlying and procedural
quality teaching and students. Determine the innovation and diversity in the teach-
ing of mathematics. A probability, and homework groups of students.

Milojevi¢ M., University of Belgrade, Serbia
Rosic B., Radenovic S.

Computer application for defining profiles of gear teeth

The aim of this paper is to create a software application that facilitates the calcula-
tion of certain parameters of the gears and outputs a defined shape of gear teeth. At
the entrance user must enter the following information: module of gear, the number
of teeth, the coefficient of displacement and angle of profile. After processing the
entered data, the application generates output in the form of numerical coordinates
which are completely defining profiles of gear teeth. These calculated coordinates
can be used for further analysis, for example: analysis of the stress condition using
finite element method, th en stability or dynamic behavior of the gears. HTML and
JavaScript were used for creating this application.

Milosevic H., Prirodno-matematicki fakultet, Serbia
Petkovic D., University of Pristina, Faculty of Sciences, Serbia
Kontrec N., Prirodno-matematicki fakultet, Univerzitet u Pristini, Serbia

Mathematical modeling of the process of making fireproof protective coverings by
two-phase jets

The mathematical modeling of the process of making fireproof protective coatings
reduces to the consideration of a problem of the interaction of a two-phase turbu-
lent jet with a plane wall. The second phase represents a fine-fraction mixture of the
coke and magnesite particles, and when impinging on the wall they can both stick
to it and reflect from it. The reflected particles near the wall interact with the carrier
gas and with the impinging particles thus forming a narrow layer of particles with
the increased particles concentration, which is usually called as a screening layer.

The computation of such a flow in a jet was performed within the framework of a
continual model. For the description of gas flow the averaged Navier-Stokes equa-
tion system and model of turbulence have been used.

Keywords: numerical modeling, two-phase flows, fireproof protective coatings,
combustion of coal particles, steel-melting converters.
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Milosevic H., Prirodno-matematicki fakultet, Serbia
Petrovic V., Visoka skola elektrotehnike i racunarstava strukovnih studija, Serbia

Informacione tehnologije kroz softversku platformu Moodle

Razvoj informacionih tehnologija i stalno inoviranje obrazovnih tehnologija uslov-
ljava promene u metodama i oblicima nastavnog rada, te organizaciji koja bi bila
optimalna u eri masovne primene interneta i elektronskih izvora znanja. Povecdana
upotreba informacionih i komunikacionih tehnologija zahteva od nastavnika u vi-
sokom obrazovanju da svoje postojece frontalne nacine predavanja prilagode novim
smernicam daljinskog obrazovanja. Prvi korak je izbor pravog softvera koji ée podrzati
sve neophodne aplikacije. U ovom radu dat je prikaz primene softverskog paketa
Moodle u daljinskom obrazovanju u Visokoj sk oli elektrotehnike i raCunarstva stru-
kovnih studija iz Beograda na predmetu Osnovi informatike i raCunarstva i predlog
za primenu ovakvog rada na predmetu Teorijske osnove informatike na Prirodno-
matematickom fakultetu Univerziteta u Pristini sa sedistem u Kosovskoj Mitrovici.

Milosevic H., Prirodno-matematicki fakultet, Serbia

Shokin Y., Institute of Computational Technologies SB RAS, Russia

Zakharov Y.N., Kemeposckuli 2ocydapcmeeHHbll yHusepcumem, Russia

Geydarov N.A., Gummel E.E.

PeweHue CTAUMOHAPHDbIX N HECTALMOHAPHbIX 3a4a4 NPOTEeKaHUA B KaHanaxX npu

3aAaHHOM nepenage AaB/ieHUA

Mpw peweHnmn 33434 0 CTALMOHAPHOM U HECTALLMOHAPHOM ABUMKEHUN OAHOPOAHOM
BA3KOM HECKMMaeMOMN KUAKOCTM B KaHasax Yallle BCEro MCMosb3yltTca ABe Mo-
CTAHOBKM KpaeBblx ycnoBuUiA. NepBan 3akn04aeTcs B 3a4aHNUN HA TBEPAbIX CTEHKAX
YCNOBUA NPUANNAHMA U HA BXOAAX-BbIXOA4AX KaHasa - CKOpocTel (3a4ava «B CKOPO-
CTAX»). BTOpasa nocTaHOBKa OT/IM4aeTCA OT MepBOI TeEM, YTO HA BXOAAX-BbIXOAAX Ka-
Hana 3a4aéTtca gasneHue (3agaya «B AaBNEeHUAX»). B nepBOM c/lyyae UCTOYHUKOM
OBUXKEHMA ABASAOTCA CKOPOCTU HA BXOAAX-BbIXO4AX, @ BO BTOPOM - pasHMLa AaBe-
HWUIN. M3BECTHble TEOPEMbI CYLLECTBOBAHUA A/1A 3334 «B AaBJEHUAX» He TpebytoT
3a/1aHUNA BCEX KOMMOHEHT CKOPOCTEN Ha BXOAAX-BbIX04ax, M TEM CaMbIM CyLLlecTByeT
npobaema YMCNEHHOIO peLleHns Takux 3a4a4. B HacToawem goknage dopmynmpy-
€TCA YNCNIEHHAsA TEXHOOTUA peLleHna CTALMOHAPHbIX U HECTALMOHAPHbIX 33434 O
OBUXKEHUU BA3KOW HECKMMaAEeMOM KUAKOCTM B KaHaslax Npu 3a4aHHOM nepenaje
OABNEHUIN HA BXOAAX-BbIXoAaX. ITa TEXHO/IOTMA NO3BOMAET OTAENATb pPeLeHme 1c-
xogHon andbdepeHumManbHOM 3a4a4mM OT BO3MOXKHbIX MOBOYHbIX PeLleHn CUCTEMBI
HEe/IMHENHbIX YPaBHEHWUI, BAAIOLWENCA PAa3HOCTHOW 3a434ei, U NpaBuIbHO onpe-
OenATb CKOPOCTM Ha BXOAax-BbixoAax KaHana. lNpoBefeHHble NO 3TOM TEXHONOMMUU
YMCNEHHblE pacyeTbl MO3BONSAIOT rOBOPUTL 06 ee 3pPEKTUBHOCTU NPU pPeLIEHUM Ta-
KOro copTa 3a4au.
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Milovanovic G., Fakultet za kompjuterske nauke, Megatrend univerzitet, Serbia

Generalized quadrature processes

In this lecture we introduce and discuss a few generalized quadrature processes
of Gaussian type. The first class of such formulas contains two types nonstandard
Gaussian quadratures: (a) interval quadratures (cf. Bojanov & Petrov [Numer. Math.
87 (2001), 625-643; 95 (2003), 53-62], [SIAM J. Numer. Anal. 43 (2005), 787-795]
and Milovanovi¢ & Cvetkovi¢ [Numer. Math. 99 (2004), 141-162; 102 (2006), 523-
542], [J. Comput. Appl. Math. 182 (2005), 433-446]); (b) Gaussian quadratures based
on operator values, in particular with the average Steklov operator and some kind
of difference operators (cf. Milovanovic¢ & C vetkovi¢ [Adv. Comput. Math. 32 (2010),
431-486]). The second class of generalized quadratures processes is related to
Gaussian quadratures using (only) function derivatives (cf. Milovanovié & Cvetkovic¢
[IMA J. Numer. Anal. 31 (2011), 358-377]). Also, we consider a class of generalized
Birkhoff-Young quadratures, including a characterization and an unexpected connec-
tion with multiple orthogonal polynomials (cf. Milovanovi¢ [Stud. Univ. Babes-Bolyai
Math. 56 (2011), 449 - 464]).

Misajleski Z., Department of mathematics, Faculty of Civil Engineering, Sts. Cyril and Methodius University, Republic
of Macedonia

Equivalence of intrinsic shape and shape

In the recent paper by Shekutkovski [2], a new definition of intrinsic shape is pre-
sented and based on this, for the first time is presented intrinsic strong shape. The
main application is the study of properties of various limit sets in dynamical systems.
In this paper we present a proof that intrinsic shape is equivalent with the original
Borsuk’s shape.

Mitin K.V., Siberian Federal University, Russia

Lyubanova A.Sh., Siberian Federal University, Russia

Modeling of electrostatic and electromagnetic fields with reference to processes
of electrolysis

Studying of managerial processes by many systems is connected with modeling of
streams of the charged particles, electric and electromagnetic fields. Such research-
es have especially big practical value for optimum control of electric drives, electro-
static devices of clearing of gases, units for painting of large objects, metallurgical
processes (in particular, electrolysis aluminium and other metals) that allows to use
energy of an electric current effectively.

Last years the adjustable asynchronous electric drives which application owing to
advantages of asynchronous engines reflects a progressive tendency of develop-
ment of the automated electric drives are actively created.

Dynamic properties of the electric drive at scalar management are defined by func-
tion of the task of frequency in transient and parameters of the electric drive. The
magnetic stream of the engine in transient does not remain to constants, therefore
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in transient fluctuations of the electromagnetic moment and speed are possible.
However there are mechanisms with high requirements to dynamics where it is
necessary to provide the maximum speed without hesitation speeds. It probably
to execute at a vector way of management if to support precisely at the set level a
magnetic stream and the electromagnetic moment in engine transient.

Modelling of electric and electromagnetic fields allows to study electric and mag-
netic streams that is actual both for working out of new transducer, and for design-
ing no transducer systems of regulation of the electric drive. Besides modelling of
the electric fields arising in process electrolysis between a surface by the cathode
and the anode, helps to investigate the nature of interaction of the cathode with the
anode. It allows to optimise management of process.

Musabaev R.R., A “UHcmumym npobaem uHgpopmamuku u ynpasneHus”, Kazakhstan

Kalimoldaev M.N., AT “Uncmumym npobaem uHgpopmamuku u ynpasneHua”, Kazakhstan

Amirgaliev E.N., AT “UHcmumym nipobraem uHgpopmamuku u ynpaeneHus”, Kazakhstan

CuHTe3s VIHTOHaLI,MOHHOVI cocraBnmou.l,eﬁ peyeBOoro CUrHazna C nNpUMeHeHuem
CNNaiiHOBOW UHTEPNONALUKN

B paHHOM cTaTbe JaeTcA OnMcaHMe MeTofa CMHTe3a MHTOHALMOHHOW COCTaBAAlo-
e peyeBoro CMrHana Ha OCHOBE CMJ/IANHOB - MAaTEMATUUYECKM PACCUUTAHHbIX KPU-
BblX, MJ1aBHO COEAMHAIOLLNX OTAE/bHbIE OMOPHbIE TOYKN MHTOHALWMOHHOIO KOHTYpa.
JaHHbIN MeTo 6b11 NCNOIb30BAH NPU PeannsaLmm CUcTeMbl KOMMUAATUBHOTO CUH-
Te3a peyeBoro curHana paspabatoiBaemon B UMNY MOH PK. B ctaTbe onucbiBaeTcs
cnewumann3npoBaHHbIi A3bIK, C NTOMOLLbI KOTOPOro NPOU3BOAUTLCA NpeaBapUTe b-
Hoe onuncaHne GOHETUYECKMX U MHTOHALMOHHbLIX CBOMCTB CMHTE3NPYEMOrO peye-
BOro curHasa. Takxe NpMBoaMTCA ONMCaHME aNTOPUTMOB MCMOJIb3yeMbIX B MpoLec-
ce pacyeTa r1agKux napameTpuyecKux KpMBbIX 3a4a0LWMX AUHAMUKY U3MEHEHUA
perynampyembix napameTpos. [pon3BeseHO cpaBHeHWE NPeAOKEHHOIO B AaHHOM
paboTe meToZa C MeTOAOM SIMHEWHOW WHTEPNOASALMU, KOTOPbIA MCNOAb3yeTca B
60/IbLUMHCTBE CYLLECTBYIOLWMX CUCTEM CMHTe3a peun. OueHKa npoussoamuaack no
KPUTEPMIO MUHMMYMA CYMMbl KBaZipaTOB HEBA3OK MEXAY PacYeTHbIMU 3HAYEHMU-
AMM MO ABYM METOAAM W HaTypasibHbIM 3TAa/JIOHHbIM KOHTYPOM. B pe3ynbrate ans
MeToAa IMHENHOM NHTEPNONALMUK KpUTEPUA B cpeaHem paBeH 0.25, B To Bpemsa Kak
ONA NpeaioXKeHHOro MeToAa 3HavyeHme KpuTepuma coctasaseT B cpegHem 0.07.

Nezhevenko E.S., Institute of Automation and Electrometry of SB RAS, Russia

Kozik V.1., Institute of Automation and Electrometry of SB RAS, Russia

Feoktistov A.S., Institute of Automation and Electrometry of SB RAS, Russia

ApanTuBHOE NPOrHO3MpPOBaHUE PA3BUTUA AMHAMUYECKUX NPOLLECCOB HA NOBEpPX-
HOCTU 3eMJI1 C UCNO/Ib30BaHUEM PEKYPPEHTHbIX HEMPOHHbIX ceTei

MaKcMmaibHOe CHUXeHMe Bpeda OT MPOCTPAHCTBEHHbIX KaTak/NM3MOB Ha NoBepx-
HOCTM 3emnun TpebyeT pa3paboTkM 3PPEKTUBHbBIX METOAOB MPeacKasaHua MX no-
BedeHuA. MepcneKkTUBHbIM pelleHnem MNOCTaB/IeHHON 3a4a4M ABAAETCA UCMO/b-
30BaHWE HEWPOHHbIX ceTeil. OCHOBHbIM MPENMYLLECTBOM TaKOro npeacras/ieHuns
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ABNSETCA BO3MOKHOCTb 0OYYEHUA HEMPOHHOM CETU NYTEM UCMO/Ib30BAHUS PE3Y/b-
TaToOB HabloAEHMA NpoLLeccoB (ONTUYECKOro, PagMON0oKaLMOHHOro U Ap.). B HacTo-
Alen paboTte B KaYecTBe KaTak/M3mMa pacCMaTPUBAETCA JIECHOM NoXKap.

MpepnaraeTca pacnpocTpaHeHMe NoXKapa MOAENIMPOBaTb B NOMIAPHON cUCTEME KO-
OpAMHaT, NpMYem HeMpPOHbI pacrnoaraloTca Ha paguycax cuctembl. Ponb cMHanTm-
YecKUX CBA3EN UrPatoT KaHasbl Tenaonepesaym, a CMHanTMyeckme KoadPpuumneHTbl
onpeaenarTcs napametTpamu cpegbl. CUrHanbl Bo3OYKAEHHbIX HEMPOHOB nepe-
[Al0TCA Ha OKpYKatolwme HeMpPOHbl U cymmupytotca umn. Ecnm npesbilweH nopor
AKTUBALMM, HEMPOH NEPEXOAUT B COCTOAHME BO3DYKAEHMA. B aKTUBHOM COCTOAHUM
HEMPOH HaXOAWUTCA KOHEYHOE BPeMms, NoCc/e Yero HaBcerga NepexoamnT B HeaKTUB-
Hoe cocTosaHMe. Paboyaa 0bnacTb B OKPECTHOCTU GPOHTA NOoXKapa, cocToAwan us
BO3OYKAEHHbIX U BO3OYyXKAaeMblX HEMPOHOB, NepemeLlaeTcs No paguycam, BO3-
OyrKOaaemble HEMPOHbI 3aMeLLatoTCs BO3OYKAEHHbIMU M TaKMM 06pa3om peanmnsy-
€TCA PeKYPPEHTHAA HEeMPOHHaA CeTb.

Ha Kaxgom Lwware nocne pacyeTa COCTOAHUA CUCTEMbI NMPOM3BOANUTCA KOPPEKLMA
CMHaNTMYECKMX KO3IPDUUMEHTOB A1 HEMPOHOB, HaxoAALMXCS B paboyeit obnacTu.
KoppeKLuma ocyuiecTBNSETCA Ha OCHOBE HECBA3HOIO paclmpeHHoro ¢unbtpa Kan-
MaHa, obecneynBaloLLEro YCKOPEHHYIO afanTaumio. BekTop cocToaHui onpeaens-
eTca Habopom UCXOAHbIX MapaMeTPOoB Cpepbl, a y4eT HabaaeHNn BeaeTca cpaBHe-
HMEM PACCYUTAHHOTO COCTOSHMUA C AENCTBUTE/IbHBIM PAa3BUTUEM NOXKapa. PasHuua
Mmexay nx GpoHTaMMU MUHUMUIUPYETCA NyTEM KOPPEKLUN BEKTOPA COCTOAHUN.

Ha oCHOBaHWM U3N0KEHHbIX NPUHLMNOB CO34aHO NporpaMmmHoe obecneyeHune ans
MOZEIMPOBAHUA PA3BUTUA SIECHDBIX NMOXKAPOB. IGDEKTUBHOCTb MOAENNPOBAHNA A0-
Ka3aHa nyTem BBeAEHUA HeonpeaeNeHHOCTU B UCXOA4HbIM Habop napameTpos ¢ no-
cneayroLmnmM aganTMBHbIM BOCCTAHOB/IEHMEM BEKTOPA COCTOAHWMA.

Nikolic I., Fakultet za graditeljski menadZment u Beogradu, Serbia

Bozilovic S., Koprivica S., Todorovic M., Giorgio A.

One LP mathematical model of unknown mixtures with limited properties and
fixed mixtures at products making with available resources - the example of heat-
resisting materials

This study presents mathematical problem modeling of mixing available resources
and making proper products having all required demands and characteristics in ac-
cordance with the limitations regarding raw materials, technical capacities and mar-
ket of product sales. Optimization of the carried out total profit is performed and two
types of products have been considered and analyze: (a) with unknown mixtures of
raw materials and imposed limits for needed product characterstics and (b) imposed
mixtures of raw materials defining needed product characteristics. Making selected
types of heat-resisting concre te meant for panelling in thermal plants is presented.
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Novikov E.A., Institute of Computational Modelling SB RAS, Russia
Novikov A.E.

CornacoBaHue obnacreit yCTOMUMBOCTU ABHbIX METOAOB

B nocnegHee BpemAa npu YUCNIEHHOM WMCCNELOBaHWM HEKOTOPbIX KECTKUX 3aaad
Bce 6o/ibliee BHUMAHUE NPUBAEKAIOT ABHble MeToAbl [1,2]. ITo cBA3aHO C TeM, YTO
npu NPUMeHeHUN L-ycToMUYMBbIX METO0B BO3HMKAET Npobaema Cc AeKoMno3unumei
maTtpuubl AKobu. B cnyyae 6osbluol pasmepHOCTU cuctembl auddepeHLumanbHbiX
ypaBHEHUI BpemMs AeKOMMO3NLUN AAHHOW MaTpuLbl GaKTUYECKN onpeaenneTt ob-
LLMEe BbIYMCAUTENbHbIE 3aTpaTbl. B TO e Bpems fiBHble MEeTOAbl HE HYXAAKTCA B
BbIYMCNIEHUM MaTPULbl AKOOM, N ECNM KECTKOCTb 3343a4M HE CAULIKOM BeUKa, TO
OoHM byayT npegnoytutTesbHee. OTMETUM, YTO ABHbIE METOAbI NErko pacnapanie-
NIMBAKOTCA.

MOXHO BbIAENNTb BE OCHOBHbIE MPUYMHbBI, KOTOPbIE NPUBOAAT K TPYAHOCTAM NpuU
MCMONb30BaHUN ABHbIX METOAO0B A/A PELUeHUA KeCTKMX 3aaad. Mepsaa npuymHa
CBA3aHa C NPOTUBOPEYNEM MEXKAY TOYHOCTBIO U YCTOMUYMBOCTBIO YNCAEHHOW CXEMDBI
Ha y4yacTKe ycTaHoBneHuA. CneacTBMEM 3TOTO ABAAETCA pacKaymMBaHMeE Liara UHTe-
rPMPOBaHMUA, YTO B /IyULLEM C/ly4ae MPUBOAUT K NMOHUMKEHWNIO 3GDEKTUBHOCTU anro-
PUTMA MHTErpPUpPOBaHMA. ITOrO HeZOCTaTKa MOXKHO M3beXKaTb, Hanpumep, npeano-
YKEeHHbIM B [2] cnocobom KOHTPOIA YyCTOMYMBOCTU. BTOpasa npmMymMHa orpaHMYeHHOro
NPUMEHEHMA ABHbIX METOAOB CBA3aHA C TEM, YTO 06/1aCTN YCTOMUYMBOCTU U3BECTHbBIX
YUCNEHHBIX CXEM CULLKOM Masbl.

34ecb 4na NPOU3BOJIBHOIO M MosyYyeHbl KO3GOUUMEHTbI ABHBIX M-CTAANNHbBIX Me-
Togos TMNa PyHre-Kytta ¢ nepsoro no tpetuit nopagok. O6aactu ycTtomumBocTm
NMPOMENKYTOUHbIX YNCAEHHbIX GOPMYN COrTacoBaHbl C 061aCTbiO YCTOMYMBOCTU OC-
HOBHOM cxembl. [TOCTPOEHbI HEPABEHCTBA A/19 KOHTPOS TOYHOCTU U YCTOMYMBOCTY.
PaboTa BbinosiHeHa npu ¢uHaHcoBoOM noaaepkke POPU (rpaHT 11-01-00106).

Xaipep 3., BaHHep I. PeweHune ob6bIKHOBEHHbIX auddepeHLManbHbIX YPaBHEHWUNA.
*ecTtkue n guddepeHumanbHo-anrebpandeckue 3agaum // M.: Mup. 1999, 685 c.
HosukoB E.A. AABHble MeToAbl ANA ecTKMx cuctem // HoBocnbupck: Hayka. 1997,
197 c.

Nudbner I., BI'TY “BoeHmex”, Russia

Maximov V.V., CaHkm-llemepbypackuli 2ocydapcmeeHHsili yHUsepcumem mexHosnoauu u dusaliHa, Russia
Khakimzyanov G., Institute of Computational Technologies SB RAS, Russia

Kamynin E.Y., 26 LUHWW, Russia

Semenov K.K., 26 LUHUU, Russia

B3aumopgeiicTBMEe NOBEPXHOCTHbIX BOJIH C MOPUCTbIMM Nperpagamm

MpW NPOEKTUPOBAHUN MOPCKUX TMMAPOTEXHUUYECKMX 0BOBEKTOB (MN1aBYyYNX NPUYANOB,
OO0KOB, NAaTdopm, MOHTOHOB M T.M.) O4HOM U3 Ba*KHEMLINX 33434 ABNAETCA onpeae-
JIeHne BO34eNCTBMUA Ha HUX NOBEPXHOCTHbIX BOJIH. B Poccuiickon ®deagepaunn pas-
paboTaHa nporpamma obecneyeHusa sHepruen (3neKTpuyeckomn M TennoBoi) yaa-
JIEHHbIX PETMOHOB C MOMOLLbIO NAABYYMX aTOMHbIX TEMNO3IHEPTrETUYECKUX CTaHLMM
(MAT3C). PeakTOpbl 3TUX CTAHLMIA Pa3MELLAOTCA B HECAMOXOAHbIX CTOEYHbIX CyAax
- TaK Ha3blBaeMbIX NaaBy4mMx aHeprobnokax (M36). MepBaa M3 TaKMX CTAHLMNA, Cry-
LLLeHHaA co cTanenen banTuiickoro 3asBoaa Ha sogy 1 ntons 2010 r., BCTaHET Ha MHO-
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FONETHIO CTOAHKY B paioHe . BUOYMHCKA, pacnosioXeHHOro Ha beperax b6yxTbl
KpalweHnHHMKoBa KamuaTtckoro Kpas. M3BecTHo, 4To bepera KamyaTku nogBsepike-
Hbl BO34,ENCTBMIO LlyHaMM M MOLLHbIX LUTOPMOBbIX BOJIH. [103TOMYy BO3HMKaeT 3a4a-
Yya NpeaoTBPaLLEHMA BO3MOXKHOIO yuepba, KoTopbii MoK 6bl HAHECTU Nog0bHble
BO/IHbI MOTEHLMANbHO ONAacHbIM o6bekTam. [NA peweHnsa 3adaum TpebyeTca 3Ha-
HWEe BEJIMYUH 3aMNJEeCKOB M HArpy3oK, KOTOpble MOFYT CO34aTb BO/IHbI HA OOBEKT U
3alMLatoLLMe ero YacTUYHO NPOHULLAEMbIE COOPYKEHUA.

JNlabopaTopHble MccaegoBaHUA NOKa3aau BbICOKME BOHO3ALLMTHbIE CBOMCTBA CO-
OPYKEHUI B BUAE CMNOLWHbIX Aamb. BMmecTe ¢ Tem BO3HMKAET ecTecTBeHHas 3a4ava
MUHUMM3ALNN CTOMMOCTU 3aLLUTHBIX COOPYXKEHUIN C COXpaHeHnem Heobxoanmo
cTeneHu BOMHO3aWMTbI. B HacTosllee BpeMa 414 YMeHbLIEHWUA BOJHOBOM Harpys-
KM Ha 0OBEKTbl HAUMHAIOT MPUMEHATLCA PA3/IMYHbIE 3aLLMTHbIE 3KPaHbl. 3TO MOTYT
6bITb HENPOHML@EMble BEPTUKA/IbHbIE IKPaHbI, HE AOXOAAWME 40 AHA M YaCTUYHO
nponycKatowume HaberatoLyto BOIHY CHU3Y, UM MOPUCTbIE SKPAHbI, MPONyCKatoLime
yepes cebs ocnabneHHyo BOAHY TOW MAM MHOM MHTEHCMBHOCTM B 3aBUCMMOCTM OT
3a4aHHOI NOPUCTOCTM 3KpaHa. BosaencTeume yeAnHEHHOW BOHbI Ha KOHCTPYKLUMHK,
COCTOSALLME M3 3aLUMLLAEMOrO COOPYKEHMA N 3aLLLMTHOrO 3KPaHa, U3y4yeHo HegocTa-
TOYHO KaK YNCNEHHbIMW METOAAMM, TaK U C MOMOLLbIO 1a6OPaTOPHbIX IKCNEPUMEH-
TOB, 0COBEHHO B C/ly4ae NOPUCTbIX Nperpaa,

B AoKnage npeacTtaBieHbl pe3ynbTaTbl 1a6OPaTOPHbIX U YUCAEHHbIX IKCMEPUMEH-
TOB MO onpeAeneHuo Bo3AeNCTBNA OAMHOYHOM BO/IHbI HAa HEe3alLMLLIEHHOe Henoa-
BMMKHOE YaCTMYHO 3aTOMNEHHOE Te/s0 NPAMOYroAbHON GOPMbI, PACMONOMKEHHOE
Hag, NJ0CKMM OTKOCOM. MpuBeaeHbl Be/IMUMNHbI 3aMieckoB Ha TeNo M BOJIHOBOIO
[aB/IEHUA HA HEro B 3aBUCMMOCTM OT aMMIMTYAbl HaberatoLen BOAHbI, MPOTAMXKEH-
HOCTW Tefa M ero oCafKW, yrna HakNoHa OTKoca. MccnegoBaHo B3aMmopencTaue
BOJIH C TOHKMM MOPUCTbIM 3KPAHOM U TEJIOM, 3aLMLLEHHBIM NOAOOHbBIM 3KPAaHOM.
MpoBeaeHHOe CpaBHEHWE Pe3ybTaTOB NMOKa3a/10 MPUEMIEMYIO TOYHOCTb U HadeX-
HOCTb METOAMK, MPEAIONKEHHbIX /1 IKCNEPUMEHTAIbHOTO U YNCIEHHOTO UCCNea0-
BaHMA BO34EMCTBMA NOBEPXHOCTHbIX BOJIH HAa MOPCKME 06bEKTbI U 3aLLMLLAOWMNE UX
YaCTUUYHO MPOHMULAEMbIE COOPYMHEHMS.

Oparin V.N., Institute of Mining of SB RAS, Russia
Potapov V., UHcmumym eelqucaumensHeix mexHonoauli CO PAH, kemeposckuli punuan, Russia
Pyastunovich O., UHcmumym gbi4ucaumesnsHoix mexHonozul CO PAH, kemeposckuli gpunuan, Russia

UHPopmaumoHHoe obecneveHue ceiicmogedopmalMOHHOIO MOHUTOPUHra (co-
BpeMeHHbIii nogxopa,)

B paboTte paccmaTpMBaeTcs HOBbIM MOAXOA K CO34aHUI0 cMCTeMbl ceiicMmo-aedop-
MaLUMOHHOrO MOHMUTOPWHIa, OCHOBAHHbIA Ha KOHLUEMUMU 061a4HbIX BbIUUCIEHUIA
M MCMNONb30BAaHUN COBPEMEHHbIX CUCTEM AUCTAHUMOHHOIO 30HAMPOBaHUA (and-
depeHuManbHan pagapHaa uHTepdepomeTpus). B aTom caydae MHPopmaumoHHoe
obecneyeHne cos3gaeTca Kak pag 061auyHbIX CEPBMCOB M MNO3BOJISET MUCMO/Ab30BaTb
YXe M3BeCTHble HapaboTKM, peann3oBaHHbIe KaK OTAE/IbHble KOMMOHEHTbI Tesne-
KOMMYHMKaLMOHHOW cuctembl CO PAH. KOHKpeTM3npyeTca CNmMCcoK 3a4a4, KoTopble
MOryT 6bITb pa3paboTaHbl HAa OCHOBE Npea/1araemoro Nogxo4a, a Takke ocobeHHo-
CTM UX peanmsaumm ¢ y4eToM pacrnpeseseHHOCTY CaMol cUCTeMbl. B KayecTse npu-
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Mepa paccMaTpPUBAETCA peasin3oBaHHbIM KOMMEKC 33434 NO aHaNu3y cericMuye-
CKOTO COCTOAHMA KPYMHOTO rOPHO-NPOMbILWNEHHOTo pernoHa ( Kysbacc). B kauectse
0fHOro 13 BMA0B MHGOPMALIMOHHOrO CepBMCa aBTOPbI NpeanaratoT UCNob3oBaHMe
Kpay[COPCUHTa, KaKk 3/1eMeHTa cucTembl cbopa M aHanmn3a reoMexaHMYeckmx AaH-
HbIX.

Pavicevic Z., Prirodno-matematicki fakultet Univeryiteta Crne Gore, Montenegro

Uniqueness theorems in the theory of functions of complex variable and their ap-
plications

It presents the classic and the latest results from the theorem uniqueness in the
theory of functions of complex variable and their applications.

Peregudin S.I., CaHkm-Tlemepbypackuli 2ocyoapcmeaeHHsbIl yHusepcumem, Russia

Kholodova S.E., CaHkm-llemepbypeckuli 2ocy0apcmeeHHbIl yHusepcumem UHGOPMAUUOHHbIX mexHoso2ud,
MEXAHUKU u onmuku, Russia

06 ocobeHHOCTAX pacnpocTpaHeHua MI[, Bo/H B 3KBaTOPUasIbHOI LLMPOTHOM 06-
nactm

MpoBoanTcs nccnenoBaHMe NPOCTPAHCTBEHHOW MOAENN, ONMUCHIBAtOLWLEN AMHAMMU-
Ky MAeanbHON 31eKTPONpPOBOAsALLEN HEOLHOPOAHOM BPALLAOLLENCA HKULKOCTU C
y4eTom 3KBaTopuasbHOM ocobeHHOCTU. lMpeanaraemas MaTemaTUyecKas MOALENb
nccnegyemoro GpuU3MUYecKoro npolecca npeacraBaseT cobol 3aMKHYTYO cucTeMy
YPaBHEHWI B YAaCTHbIX MPOM3BOAHbIX, COCTOALLYIO U3 YPAaBHEHWUIN rTMAPOANHAMMKN C
y4eTom BpaLleHMA 3emaun, cubl JIopeHLa U COOTBETCTBYOLWMX YPAaBHEHUI MAarHUT-
HOM AMHAMMKM C HEOBXOAMMbIMWU FPAHUYHbBIMMK YCA0BUAMMK. [MOCTPOEHO aHANUTK-
yeckoe pelleHne CUCTEMbI ypaBHEHUI B NpUbAnsKeHUU sKkBaTopuaabHoi S\betas-
MIOCKOCTU, ONUCbIBAtOLLEE PACNPOCTPAHEHWE BOIH M0 aMMUTYAbl.

Petkovic A., Energoprojekt-Hidroinzenjering, Serbia

Global search PSO-like algorithm RC1

A novel, low-population PSO-like algorithm for solving global optimization problems
is proposed. Performance of subject algorithm is tested on the set of 12 benchmark
functions under standard and non-standard (dimensionality increase up to 30000,
domain extension up to 5 times and goal functions rotation) test conditions. For 10
of the considered problems, astonishing results are observed - convergence speed
of the “universal” and several problem-dependent configurations of RC1 avail with
guasi-invariant behavior in regard of problem dimensionality. Moreover, for 9 out of
the 10 problems (standard test co nditions) referent configurations reach the solu-
tion in just 11-25 function evaluations, which corresponds to on-going progress of
high-population PSOs in the initialization stage or the first iteration. Favorable re-
sults are also obtained for the cases of domain extension and test functions rotation.
RC1 faces certain difficulties on the remaining 2 problems.
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Petkovic D., University of Pristina, Faculty of Sciences, Serbia
Arandelovic I., University of Belgrade - Faculty of Mechanical Engineering, Serbia
Dosic D.

On Trautners covering principle

In this paper we give new short and simple proof of the Trautners Covering principle
and one its extension. We also give new applications of Covering and Extended Cov-
ering principle and some additional comments about Trautner results.

Petkovic D., University of Pristina, Faculty of Sciences, Serbia
Arandelovic I., University of Belgrade - Faculty of Mechanical Engineering, Serbia
Misic V.

Common fixed points with of noncommuting mappings in cone metric spaces

In this paper we present some common fixed point results with operator contractive
condition which generalize some earlier results.

Petrovic M., Prirodno-matematicki fakultet, Serbia

Local Double Logarithmic Reconstruction Technique

In one space dimension the conservation law takes the form as partial differential
equation. From the integral form of conservation law the successful numerical ap-
proximation method known as the Finite Volume Method is derived. In order to
achieve wanted order of accuracy of a certain finite volume method, several re-
construction methods are recommended MUSCLE, ENO (Essentially Non Oscilla-
tory), WENO (Weighted ENO), LHR (Local Hyperbolic Reconstruction), LHHR (Local
Harmonic Hyperbolic Reconstruction), LLR (Local Logarithmic Reconstruction), DLR
(Double Local Reconstruction). Finally, there is LDLR (Local Double Logarithmic Re-
construction) which upgrades most of the mentioned reconstructions. LDLR holds
third order of accuracy at local extremes, it is local variation bounded and it exists
for all input data. In this paper LDLR is presented.

Petrovic V., Visoka skola elektrotehnike i racunarstava strukovnih studija, Serbia
Mumovic G., Kisic.

Informacione tehnologije u merno-upravljackim sistemima

U radu se razmatra primena informacionih tehnologija u merno-upravljackim siste-
mima, kao i povezivanje inteligentnih merno-upravljackih sistema na Internet. Tren-
dovi razvoja upravljackih sistema idu ka sve vecoj hardverskoj decentralizaciji uz isto-
vremenu funkcionalnu povezanost u industrijske mreze. Kao rezultat brzog napretka
tehnologije, reSeni su mnogi sloZeni upravljacki zadaci povezivanjem programibilnih
logickih kontrolera (PLC) i eventualno centealnog racunara u racunarske mreze.
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Pogosyan D., CaHkm-llemepbypackuli 20cydapcmeeHHblli yHusepcumem mexHosno2uu u 0usaliHa, Russia

UpeHntudukauma s moguduumposaHHoii mogenu dutuXbio - Harymo

B paboTte npeanaraetca moandukauma mogenn dutuXoto - Harymo pacnpocrpaHe-
HWA HepBHOro mmnynbca [1-3], 6narogapa KOTOpol peleHne moaenn byget onu-
cbIBaTb POPMY XapaKTEPHOrO HEPBHOMO MMMY/bCA, U MAEHTUDUKALMA NapameTpoB
mogenu, BblIbop KOTOpbIX NO3BOAUT Hanbosiee TOYHO NPUBAU3UTL peLleHne K pe-
aZIbHOMY NOTEHLUMaNy, BO3DYKAaOLWEMY CepaeyHyHo MblLLLy YenoBeKa [4, 5].

Mogenb duTuXbto - Harymo onucbiBaeTca cuctemon gudpdepeHumanbHbiX ypaBHe-
HWI B YaCTHbIX MPOU3BOAHbIX, KOTOPbIE BKAKOYALOT B ceba dpyHKuuto f(V), 3aBucsaLuyto
oT noteHumana V, u napameTpsbl b, ¢, €, 3Ha4YEHMA KOTOPbIX HEU3BECTHbI. Bbibopom
dyHKUMK f(V) MOXKHO A0BUTLCA BbINONHEHMSA TEX UM MHbBIX CBOMCTB COOTBETCTBY-
towelt mogenu, a nogbop napameTpos b, ¢, € NO3BOANUT NPUBAN3UTL pelueHne cu-
CTEeMbIl K peasibHOMY HEPBHOMY MMMY/bCy, BO3OYKAAOWEMY CEPAEYHYHO MbILILY
yenoBeKa, Kak MOXKHO bamKe.

B gaHHoOW paboTe ans HaxoxaeHuna ¢yHKumuM f(V) n nomcka 3HayeHnin napameTpoB

peluaeTca obpaTHadA 3a4a4a, a UMEHHO 3Ta GYHKLMS M 3HAYEeHMA NapaMeTpOoB BblOK-

pakoTCA NCX04A M3 TOTO, UTO peLleHne ONMUCBIBAET XapPaKTePHbI HEPBHbIA MMMY/bC.

1. EnbkuH H0.E. ABTOBONHOBbIE Npouecchl // MaTemaTnyeckas 6uonorua u 6uonHbopma-
TUKa, 2006. T.1, Ne 1. C. 27 —40.

2. KpwuHckuit B.U., MeasuHckuii A.b., MaHdumnos A.B. dBontOLMA aBTOBO/IHOBbIX BUXPEW
(BonHbI B cepaue), M.: 3HaHKue, 1986. 48c.

3. Keener J., Sneyd J. Mathematical Physiology // Interdisciplinary Applied Mathematics.
1998. Vol. 8. P. 268 — 296.

4. Tennop 4., NpuH H., CtayT Y. Buonorua M., Usgatenbcteo «Mup», 2007.

5. ®usnonorna yenoseka: YuebHuk/noa pea. B.M. Mokposckoro, I.®. KopoTbKo. — 2-e
n3g., nepepab. n gon. - M.: MeanumHa, 2003. 656 c.: na.

Popova O.M., Melentiev Energy Systems Institute of SB RAS, Russia

Ocob6eHHOCTU NPOCTPaHCTBEHHO NpUBA3KKU gaHHbIX B TMC cuctemoobpasyiolueit
3aNEeKTPUYEeCcKoii cetn

PaccmaTtpmBaemas cuctema aBnsetca npobnemHo-opueHTMpoBaHHon MNMC, cneuu-
a/IM3MPOBAHHOMN Ha KapTorpadpuyeckom oTobparkeHnn cMcTtemoobpasytoLLeit aeK-
TPWUYECKOM ceTn B cocTase EgmHON sHepreTuyeckon cuctembl Poccun. M’MC cosaaHa
B YBA3Ke C ONTMMM3ALMOHHON MOLENbI0 U NpefHa3HavyeHa A1A BM3yanusaumu u
aHaNM3a BapMaHTOB PAa3BUTUA OCHOBHOW 3/IEKTPUYECKOM CETU INEKTPOIHEpreTnye-
CKoOM cucTeMbl. Pewaeman B N'MC npobnema obycnosamnsaeT Habop NPOCTPAHCTBEH-
HbIX A@HHbIX, KOTOPblE ONPeAEeNatoT coaepaHune 6asbl 4aHHbIX, HEOBXOANUMbBIX ANA
peLleHns NocTaBAeHHbIX 3a4ay.

B OOKNage noKasaHbl OCHOBHbIE KOMMOHEHTbI MPOCTPAHCTBEHHbIX AaHHbIX, CMO-
cobbl UX NpeacTaBieHns, XpaHeHUA 1 06paboTkm B TUC. BblaeneHHble NpoCcTpaH-
CTBEHHbIE 0OBEKTbI I/IEKTPUUYECKUX CETEN XapaKTePU3YOTCA COOTBETCTBYIOLLEN MO-
3MLMOHHOM 1 aTpnbyTUBHOM MHGOopMaumeit. MpuBeaeHbl NPaKTUYECKUE 3a4a4K, B
KOTOPbIX MCMO/Ib30BaNacb paccmatpusaemasn MC.
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Popovic Z., Ekonomski fakultet, Serbia

Mathematical modelling of pension fund reserves

The functioning of pension funds with an advance defined compensation of a poli-
cyholder is based on the strict regulations. The payments of all promised pension
compensations are made on the basis of reserves, i.e. the mathematical reserves
of pension funds, the size of which primarily dependes on the relationship between
pension fund’s assets and liabilities. The problem of managing pension fund’s assets
and liabilities represents a dynamic decison made in a range of uncertain param-
eters. In order to secure the balance of assets and liabilities, i.e. consistancy of math-
ematical reserves of pension funds, mo dern techniques and processes based on
stochastic modelling must be included. The paper examines an interpretation of the
Assets Liability Matching model for securing and controlling mathematical reserves
of pension funds. The limitations of the ALM model stem from the regulations and
the structure of pension fund’s assets and liabilities.

Popovic B., Faculty of Sciences and Mathematics, University of Nis, Serbia
Stojanovi¢ V., PMF u Pristini, Serbia

The Distribution of Split-SV(1) Model

In this paper we continue our research on special type heteroscedastic time series

that we defined in [1]. The model Split-SV(1) is wide sense stationary, but not strict

stationary of any order. The one dimensional marginal distribution of the model is

given.

[1] Stojanovic¢ V., Popovi¢ B.: The models of stochastic volatility in applications, Proceeding
of the conference SYM-OP-IS 2010, pp. 761-764, in Serbian

Popovic N., Elektrotehnicki fakultet, Istocno Sarajevo, Bosnia-Herzegovina

Popovic B., Pavlovic N.

Creation of efficient interactive simulations in higher education using easy Java
simulations software tool

This paper describes a software tool, Easy Java Simulations (EJS), designed for crea-
tion of interactive simulations and virtual laboratories. These simulations can be
used in higher education in teaching mathematics (functions, vector algebra, solving
differential equations, Fourier analysis ...), physics (to simulate physical systems and
phenomena), engineering, economics, etc. EJS is a convenient tool because it allows
people who have basic knowledge of programming to create simulations with a high
degree of interactivity. EJS can be used in combination with other software packages
(Matlab, LabView), and thus realize the virtual laboratories and remote laboratories.
Some examples of created interactive simulations are presented, too.
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Potaturkin O., Institute of Automation and Electrometry of SB RAS, Russia

Borzov S.M., Institute of Automation and Electrometry of SB RAS, Russia

KoppeKuua gBuxKeHUA cMCTeMbl perucTpauum npyv aHanuse AUHAMUYECKUX U3-
MEHEeHMWI Ha nosepxHocTn 3emnun

Mpwn aHanM3e AMHAMUYECKUX CLUEH HA NMOBEPXHOCTU 3eMAN, OPUEHTUPOBAHHOM HA
pelleHne 3aa4 MOHUTOPUHIA NPUPOLHbIX U TEXHOTEHHbIX KaTacTpod, OAHUM U3
NPUHLMMAMANbHbBIX TPeDOOBaHMI ABNAETCA KOPPEKLMA PErNCTPUPYEMBIX OAHHbIX B
CNy4yae HeM3BEeCTHOTO ABUXKEHUA CUCTEMbI HaboAeHUA. B OCHOBY NpUMeHAEMbIX B
HacToALLee BpemMa anroputmoB 06paboTKM NOMOKEHO, KaK NPaBMO, onpeseneHue
¢$oHOBOI cocTaBnstoWwen N30bparkeHnt NyTem ycpeaHEHUs KagpoB BUAeopAaa U
ee Bbl4MTaHME U3 TEeKYLLEro Kagpa C NOCAeayroWmnM BblaeIeHUMEM AUHAMUYECKMX
06beKToB. [laHHbI Kiacc aAropuTMOB MOKasasl CBOK MEPCNEKTUBHOCTb MPU aHa-
iM3e nocnefoBaTeNlbHOCTEN M306pPaXKEHUI CO CTaLMOHAPHBIM UAN Mea/IeHHOMe-
HaoWwmMmes poHom. OaHaKo npu 0b6paboTKe M306parkeHUit C Kamep (Npu Ux Heus-
BECTHOM ABUKEHUMN) HEOBXOAMMO BbIAENATL OT/IMUMNA MEXKAY Kagpamun Buaeopasa
C Y4E€TOM CYLLEeCTBEHHOFO M3MEHEHWA NOJA 3PEHUA.

MpeanoxKeHo oueHMBaTb GOHOBYHO COCTABAAIOLLYIO M306paKeHUI NyTem ycpeaHe-
HUA TEKYLLEro ¢ NpeablayLmMm 1 nocieayrowmm Kagpamm, KOMNeHCMPOBaHHbIMK
Nno ABUXKEHUIO C YY4ETOM NOMEN NOKa/bHbIX CMELLEHUI pParmeHTOB U306parkeHui
(6nokos). NpoBeaeHo uccneposaHne adpGEKTUBHOCTM METOAOB 0OHAPYKeHUA Au-
HaMWYECKMX MaNIOPa3MePHbIX 0OBEKTOB, OCHOBAHHbIX Ha OLLEHWBAHUN CMELLLEHMSA
M MOBOPOTa M300paXKeHUA KaK LLesIoro, U MeToAa, PeasiM3yoLLEro NonuKcelbHYo
KOMMEHCaLUMIO IOKaNIbHOTO ABUMKEHUS.

MoKasaHo, YTO NPUMEHEHWE NPeaJIOKEHHOIO NoAXoAa MPUBOAMUT K NOAABAEHUIO
He TO/IbKO CTALMOHAPHOro, HO M B 3HAYMTE/IbHOM CTENEHM HecTauMoHapHOro GoHa
(B cnyuae, Korga OH NpeAacTaBneH OTHOCUTENBHO KPYMHbIMU 30HamK, aedopmupy-
OLMMMCA MU CMELLLAIOWMMUCA OTHOCUTENBHO ApYr Apyra). MeTog, KomneHcaumm
NOKa/IbHOTO ABUXKEHUA NPU BblAENEHUN AUHAMUYECKOTO MA/IOPA3MEPHOro 06bekK-
Ta B LUMPOKOM AMana3oHe U3MEHEHMA YPOBHSA LWYMa NO3BOINA CHU3UTb KOJIMYECTBO
NNOMKHbIX TPEBOT B NATb Pas Ha CTaLMOHAPHOM GpOHE M KaK MUHMMYM Ha NopAA0K Npu
Ha/IMYMM Ero reOMETPUYECKUX UCKaXKeHMI. MpU MCNoNb30BaHMM B KauecTse poHa pe-
aNbHOM AMHAMMYECKOM CLIeHbI AOCTUIHYTO CHUMXKEHWE 3TOro NapameTpa B 2-3 pasa.

Radenkovié B., Fakultet organizacionih nauka, Serbia
Barac D., Milic A.,Dordevic V.

Web okruZenje za u€enje simulacije diskretnih dogadaja

U radu je opisan novi pristup za ucenje simulacije diskretnih dogadaja preko veba.
Primarni cilj rada je poboljSanje postojecéeg elektronskog kursa iz oblasti simulacija i
simulacionih jezika razvojem veb okruzenja za ucenje, kreiranje i testiranje simulaci-
onih modela. PredlozZeni pristup se zasniva na aplikaciji FONWebGPSS - veb aplikacija
dizajnirana i implementirana u Laboratoriji za simulaciju, Fakultet organizacionih na-
uka. Dat je detaljan opis arhitekture i klju¢nih komponenata FONWebGPSS aplikaci-
je. Dalje, FONWebGPSS je u potpunosti integirsan u sistem za upravljanje ucenjem
Moodle. Prikazan je prakti¢an primer primene FONWebGPSS u resSavanju tipicnog
problema simulacije diskretnih dogadaja.
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Radosavljevic D., High Business Technical School, Serbia
Milivojevic M., Dikovic L.

Design and development of information systems student services

The aim of this paper is to present a design and development information system.
This paper is the realization of information system, student services, Faculty of Sci-
ences in Kosovska Mitrovica.

Raicevic A., Fakultet tehnickih nauka, Serbia

Popovic B.

Determining the conditions for occurrence of jump phenomenon in phase locked
loops

Nonlinear response of PLL (Phase Locked Loops) occurs as a consequence of sinusoi-
dal characteristics of phase detector, whereas each nonlinearity causes a distortion
in response. This mode is not desirable and in it, in one part of frequency charac-
teristics a large discontinuity occurs, known as a jump phenomenon. The area of
the jump phenomenon and critical values of PLL parameter can be determined by
analyzing frequency characteristics.

Rajter-Ciri¢ D., Prirodno-matematicki fakultet u Novom Sadu, Departman za matematiku i informatiku, Serbia
Selesi D., Prirodno-matematicki fakultet u Novom Sadu, Departman za matematiku i informatiku, Serbia

Nonlinear stochastic differential equations containing generalized delta processes

Some classes of nonlinear stochastic differential equations involving the generalized
delta process and its derivatives are considered in the framework of the Colombeau
generalized stochastic process theory. All initial problems considered are proven to
have a unique unbiased solution. Several examples are exposed that provide more
insight into the assumptions made in the theorems. The paper involves new results
on stochastic nonlinear models with singularities, and both the Colombeau algebra
approach and the chaos expansion method open the door also to future numerical
approximations.

Rudenko V., GFZ German Research Centre for Geoscience, Germany

SOPAF - A platform for the integration of heterogeneous information resources
based on the SOS (OGC) standards

A distance of thousands of kilometers between the research facility and the object
of interest is quite an ordinary situation by performing geophysical, geological and
meteorological experiments and studies. In addition, living conditions during on-site
observations are often not suitable to work there for a longer period of time. Consid-
ering the significant amount of information occurring by a monitoring of geophysical
objects on the one hand and heterogeneity of sources / sensors on the other one,
there is a challenge to provide an IT-platform capable to integrate large information
flows from heterogeneous sources.

The report presents the system SOPAF (System Observation and Archiving Facility),
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that was established in GFZ Potsdam (http://gfz-potsdam.de/) for the project CAWa
(Water in Central Asia) (http://www.cawa-project.net/).

The aim of the project is the development of scientific and technical basis for the
monitoring and management of water resources in Central Asia. The CAWa project is
funded by the German Federal Foreign Office as part of the “Berlin process”.

SOPAF implementation is based on the standards of OGC Sensor Web Enablement
(SWE). The basic is “Sensor Observation Service” (SOS). The JAVA EE technology (En-
terprise JavaBeans, servlets, JSF, web service, JMS, JavaFX, XML) is selected to pro-
vide a core for the realization of the standards.

Heterogeneous sources of information for SOPAF are meteorological, hydrological
and seismic stations installed on the territory of Central Asia.

The technical and software system design, data model, system information flows
and access interfaces are discussed in the presentation. Suggestions to expand and
improve SOPAF based on the experience are offered.

Rudoy E.M., Lavrentyev Institute of Hydrodynamics of SB RAS, Russia
Shape sensitivity analysis for a body with a crack and a rigid inclusion

We consider a solid with a rigid inclusion and a crack between the inclusion and
an elastic part of the body. Nonpenetration conditions are imposed between op-
posite crack faces which result in a constrained minimization problem describing
equilibrium of the solid with the crack and the rigid inclusion. The problem of shape
perturbation of the crack and the inclusion is considered.

Utilizing the variational properties the solution of the equilibrium problem we ob-
tain the general formula for a shape derivative of the potential energy. In particular
if we consider the perturbation corresponding quasi-static rectilinear crack growth
we get a formula for the derivative of the energy functional with respect to the crack
length. Moreover we show that we can rewrite it in the form of a path-independent
integral. Such derivative and path-independent integral are widely used in fracture
mechanics.

Sadovskaya 0.V, Institute of Computational Modelling SB RAS, Russia

Simulation of the dynamic contact interaction of elastic-plastic bodies using high-
performance computing

The algorithm for numerical realization of boundary conditions of contact interac-
tion of deformable bodies with beforehand unknown, time-dependent zone of con-
tact is worked out. Contact conditions are formulated in the form of quasivariational
inequality with one-sided constraint. This constraint corresponds to the condition
of nonpenetration of deformable bodies into each other. Discrete inequalities are
solved numerically in boundary meshes of the finite-difference grid by means of
the method of successive approximations, on each step of which the projections of
velocity vectors and some auxiliary vectors, serving for taking into account a friction
in the contact zone, onto convex and closed sets of special form are constructed.

Dynamic deformation of elastic-plastic materials is described by the mathematical
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model taking into account small strains and finite rotations. This model consists of
the system of equations of motion, the Hooke law for elastic constituents of the
strain tensor, the equation for the rotation angle and the variational inequality of
the principle of maximum of the energy dissipation power describing the process of
plastic flow. The transition of material from elastic state to plastic one is determined
by the Mises yield condition.

Parallel shock-capturing algorithm is proposed for implementation of this model on
multiprocessor computer systems. It is based on the combination of splitting meth-
ods with respect to physical processes and spatial variables. The data exchange be-
tween processors occurs at step “predictor” of the finite-difference scheme with the
help of shadow edges. Computation of the whole contact boundary is produced by a
separate processor. To improve the approximation of geometrical constraints in the
contact zone, the correspondence between boundary meshes of independent grids
of interacting bodies is established and quasivariational inequality is solved on a grid
refinement, common for two contacting surfaces.

Numerical computations for the problem of an oblique impact of two deformable
plates in two-dimensional formulation were performed on cluster.

This work was supported by the Russian Foundation for Basic Research (project no.
11-01-00053), by Complex Fundamental Research Program no. 2 of the Presidium of
RAS (Intelligent Information Technologies, Mathematical Modeling, System Analysis
and Automation) and by the Interdisciplinary Integration Project no. 40 of the Sibe-
rian Branch of RAS.

Sadovskiy V.M., Institute of Computational Modelling SB RAS, Russia

Mathematical models of structurally inhomogeneous media and their numerical
implementation on multiprocessor systems

Rheological method for the construction of constitutive equations is the basis of
phenomenological approach to the description of a stressed-strained state of struc-
turally inhomogeneous materials with complex mechanical properties. This method
enables one to construct mathematical models which describe quantitative charac-
teristics of materials with a satisfactory accuracy and are of a good mathematical
structure. To take into account different resistance of materials to tension and com-
pression, rheological method is supplemented by a new element, a rigid contact,
which serves for imitation of perfectly granular material with rigid particles. By using
a rigid contact in combination with conventional rheological elements (an elastic
spring, a viscous damper, and a plastic hinge) one can construct constitutive equa-
tions of materials with complex structure.

Parallel computational algorithm is worked out for the analysis of obtained math-
ematical models. This algorithm is based on the splitting methods with respect to
physical processes and spatial variables. One-dimensional hyperbolic systems of
equations in spatial directions are solved numerically by means of the explicit mono-
tone ENO schemes. The algorithm is implemented as a complex of parallel programs
for multiprocessor computer systems of the cluster type.

A series of computations was performed, which demonstrate the characteristic

features of processes of wave propagation in structurally inhomogeneous elastic-
plastic materials (granular media, rocks and porous metals). The results of numerical
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analysis of the propagation of signotons (compression waves in a loosened granular
medium) with the formation of a cumulative splash are presented. The process of
passage of stress and strain waves through a block medium with thin viscoelastic
interlayers is analyzed. Computations of the dissipation of mechanical energy in the
aluminum foam due to plastic collapse of pores during the intensive impulse action
were performed.

This work was supported by the Russian Foundation for Basic Research (project no.
11-01-00053), by Complex Fundamental Research Program no. 2 of the Presidium of
RAS (Intelligent Information Technologies, Mathematical Modeling, System Analysis
and Automation) and by the Interdisciplinary Integration Project no. 40 of the Sibe-
rian Branch of RAS.

Savic A., College of Electrical Engineering and Computer Science Professional Studies in Belgrade, Serbia

Informacione tehnologije u matemati¢ckom obrazovanju

University institutions implement educational process through organization of stud-
ies, realization of education processes and providing students with the help in learn-
ing and passing exams. Information technology development gives universities the
opportunity to improve their work in terms of efficiency of educational processes.
Distance learning concept encompasses ideas regarding these changes. This paper
considers an example of implementing this concept through the realization of Inter-
net technologies as an education process supporting educational course in math-
ematics.

Savic A., College of Electrical Engineering and Computer Science Professional Studies in Belgrade, Serbia
Zekovic A., School of Electrical Engineering and Computer Science of Applied Studies, Serbia

Application of Numerical Analysis Software in Teaching Probability and Statistics

In this paper, the educational software to solve problems in probability and statistics
is presented. The software is used to support lab exercises in Probability and Statis-
tics class at the School of Electrical Engineering and Computer Science of Applied
Studies in Belgrade. The used software is Octave. Completed tasks are related to the
Gaussian, Poisson and binomial distributions, as well as basic problems in statistics.

Sekuli¢ D., Department of Electronics, Faculty of Technical Sciences, University of Novi Sad, Serbia

Sataric M., Zivanov M.

Symbolic Computation of Nano-ionic Pulses in Protein-based Electronic Circuit Us-
ing METF Method

Actin is the most abundant protein in the cytoplasm of mammalian cells. We pro-
pose a model in which each actin monomer is a nanobioelectric element with a ca-
pacitive, inductive, and resistive property due to the molecular structure of the actin
filament. Based on Kirchhoff’s laws taken in the continuum limit, a nonlinear partial
differential equation is derived for the propagation of nano-ionic pulses. By means
of computerized symbolic computation and a modified extended tanh-function
(METF) method the wave solutions of nonlinear partial differential equation is pre-
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sented and implemented in a computer algebra ic system. Applying this method, we
find exact solutions of voltage equation. The method is straightforward and concise,
and it can also be applied to other nonlinear equations in engineering and physics.

Shekutkovski N., Institute of Mathematics,Faculty of Natural Sciences and Mathematics Sts. Cyril and Methodius
University, Republic of Macedonia

Intrinsic shape, attractors and Morse decomposition

One of the most important problems in dynamical systems concerns the asymptotic
behavior of trajectories as time goes to plus or minus infinity. Limit sets are funda-
mental tools for this problem. Several results will be presented concerning shape of
limit sets. Intrinsic shape recently introduced by the author in [5], throws a new light
to this area of study of dynamical systems. The intrinsic shape is a very appropriate
tool, since it uses only the properties of the existing phase space X of the dynamical
system f: XxR->X, not introducing external spaces.

For a family of disjoint compact invariant subsets {K1,K2,...,Kn} of the phase space
X, a Lyapunov function is a continuous function L: XxR->X such that: L(f(x,t) < L(x)
for all t>0 and all x not belonging to any of compact sets K1,K2,...,Kn , and L(K1)=C1,
L(K2)=C2, ..., L(Kn)=Cn (C1, C2,..., Cn constants).

Then, the family {K1,K2,...,Kn} is a Morse decomposition of X.

Every two element Morse decomposition {K1, K2} is in fact an attractor-repelor pair.

In this case there are several results about the shape of attractor [1], [2], [3] and [4].

Based on the new intrinsic approach to shape in the paper [5], for arbitrary Morse

decomposition {K1, K2,..., Kn} of a given flow f, it is proven that there exist compact

neighborhoods of U1 of K1 having the same shape as K1, and neighbourhoods U2 of

K2, ..., Un of Kn, having the same shape, respectively.

[1] C.A BoraTbliit, B. U. Tyuy, O CTpYKType NpUTATMBaOLLMX KOMNAKTOB, AnddepeHunanbHble
ypaBHeHua 25 (1985), 907-909.

[2] B. Gunther, J. Segal, “Every attractor of a flow on a manifold has the shape of a finite
polyhedron”, Proceedings of the American Mathematical Society, Volume 119.

[3] Rodnianski, Kapitanski, Shape and Morse theory of attractors, Communications On Pure
and Applied Mathematics , 53 (2000), no. 2, 218-242.

[4] J. M. R. Sanjurjo, On the structure of uniform attractors, J. Math. Anal. Appl. 192 (1995),
519-528.

[5] N. Shekutkovski, Intrinsic definition of strong shape for compact metric spaces, Topology
Proceedings 39 (2012), 27 - 39.

Shekutkovski N., Institute of Mathematics,Faculty of Natural Sciences and Mathematics Sts. Cyril and Methodius
University, Republic of Macedonia

Professor Dragan Dimitrovski - his work and life

In this talk will be presented the scientific work of Professor Dragan Dimitrovski
(1934-2011) - one of the best professors and scientists in the field of differential
equations in Macedonia and the Balkan.

We remember him as an exceptional person in every aspect, with a lot of ideas
about science, whether it is for scientific paper or an idea for M Sc or PhD thesis. His
energy for scientific work was really impressive until the last day of his life.
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Shokin Y., Institute of Computational Technologies SB RAS, Russia

Chubarov L., Institute of Computational Technologies SB RAS, Russia

BbluncnurenbHble U I/IH¢0pM3IJ,MOHHbIe cUcTembl NogAaepXK1U NpPpUHATUA pelue-
HUii B Xo4e KPU3UCHbIX cwryau,uii, CBA3aHHbIX C KaTaCTpOd)VI'-IECKMMVI BOJ/IHOBbIMU
npoueccamun B aKBaTopuax

B nooknage obeyKaaloTca NoaxoAbl K PelleHno OCHOBHbIX MPUKAagHbIX U dyHAOa-
MEHTa/IbHbIX 33434 NpobsieMbl LlyHamMuK - anpuopHOro LiyHaMUpanoHMpPoBaHUA U
onepaTMBHOroO NPOrHo3a.

OnpeaensaoTcs po/ib U MECTO COBPEMEHHbIX MHOOPMALMNOHHbBIX U BbIYUCAUTENBHbIX
TexHonornm B obecnevyeHnn sdPeKTUBHOM U afeKBaTHOM MOAAEPKKU npoueayp
NPUHATUSA PELUEHMI Ha PA3IMYHbIX 3Tanax aeatenbHocTM CayxK6 npegynpexaeHus
0 LyHamu.

YKasbiBaoTca cneuuduyeckme ocobeHHOCTM npobiembl LyHamMM, CBA3aHHble C
pa3Hoobpasnem MexaHM3MOB reHepalmm 3TUX KaTacTpodUUYECKUX BOSH M pPasHO-
obpasvem ¢akTopoB, OnNpeaensArlmnx TpaHchopMaLMo BOJIHbI NMPU ee pacnpo-
CTpaHeHMM B OKeaHe U B3aumogeicTaum c 6eperom. Ocoboe BHUMaHME yaenseTcs
pe3ynbTaTam Ucc/ief0BaHMA BEPOATHbIX MEXaHU3MOB reHepaLuum «aHOMaabHbIX» -
OMNO/I3HEBbIX U CTOKOBBIX - LiyHaMW.

M3naratotca pesynbTaTbl BbINOSHEHWMA KOHKPETHbIX MPOEKTOB, PEasiM30BaHHbIX B
MHTEpecax pAga OpraHM3aumin B paMKax POCCUMCKUX U MEXKAYHAPOAHbIX MPOEKTOB.

Mpepnaratotca (I)OpMyl'IMpOBI-(M 3a4ad, NpeacrtaBaarWmMx MHTepeC Kak 4ni4a NnoOHMMa-
HWA npupoabl KaTaCTpOd)VIHeCKVIX BOJIH B OKeaHe, TaK 1 ANnAa MUHUMU3aLUNN NOPOXK-
AaemMmoro sTumum BoJIHaMu yu.l,ep6a.

B KauecTBe npumepa NpMBOAATCA MaTepuasbl, CBA3aHHbIE C NOCAEAHUM KaTacTpo-
duryeckum cobbitem 11 mapta 2011 r. (Sendai, Japan).

NccnepoBaHna nopgnepmsatotca KOHTpakTom PLIM «CHMMKeHWe pUCcKoB U cmarye-
HMEe NoCNeacTBMI Ype3BblYalHbIX CUTYaUMn NPUPOLAHOTO M TEXHOrEHHOro Xapak-
Tepa B Poccuiickon depepaunn»; rpaHtom HLLU-6068.2010.9 MpesnaeHTCKoM npo-
rPAaMMbl MOAAEPHKKM BeAyLMX HayYHbIX WKoA;, rpaHTammn PODU 09-05-00294-3,
10-05-91052-HUHW_a; npoeKTom nporpammbl MHTErPaLLMOHHbIX uccnegoBanuii CO
PAH Ne 116; npoektom 1V.31.2.1. nporpammbl 6a30Bbix PpyHAAMEHTA/IbHbIX UCCe-
nosaHuit CO PAH.

Shokin Y., Institute of Computational Technologies SB RAS, Russia

Moskvichev V., YupexrcdeHue Pocculickoli akademuu Hayk CrieyuasasHoe KOHCMpPYKMOopCcKo-mexHoso02uyeckoe 61opo
“Hayka” KpacHoapcKoao Hay4yHozo ueHmpa Cubupckozo omoeneHusa PAH, Russia

Nicheporchuk V.V.,, Institute of Computational Modelling SB RAS, Russia

Nozhenkova L.F.

Ucnonb3oBaHue pacnpepeneHHbIX 6a3 reogaHHbIX ANA OUEeHKN COCTOAHUA 6es3-

OMacHOCTU TepPPUTOPUIA

Pa3paboTKa HOBbIX METOAOB OLLEHKW COCTOSHWS 6e30MacHOCTU TeppPUTOPUI Bbli-
3BaHa HeobxoAMMOCTblo 3PPEKTUBHONO PaACcXoAOBaHWUS CPeacTB Ha npoBeaeHue
MepPOonpPUATUIA NO NpeaynpeXxaeHUIo U INKBUAALUMK Ype3BblualiHbix cutyauuii (YC).
TpebyeTcs pa3paboTka NoKasaTenen, NO3BONAIOLMX KONNYECTBEHHO OLLEHUTb onac-
HOCTb, YA3BMMOCTb M 3aLUMULLEHHOCTb TEPPUTOPUN.
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CornacHo 3toi Tpuaae, paspaboTaHbl 6asbl AaHHbIX, TabAULblI KOTOPbLIX CrPynnu-
POBaHbI MO TPEM KaacCam: UCTOMHUKM pucKa YC; xapaKTepuCcTUKa MHDPACTPYKTYPbI
TEepPPUTOPUIN U 0OBEKTOB, BK/IOYAA AAHHbIE MO HACE/IEHMNIO KaK PELUNUEHTY PUCK];
OaHHble MO cuaM U cpeacTBam npeaynpexaeHua u nnkengauum YC (ob6bekTsbl
ynpasseHus). YeTBepTblit Knacc Tabanu, - MOHUTOPUHT O6CTAHOBKM U CYyTOYHbIE A0-
HECEeHMUA O COCTOAHMM cracaTesibHbIX POPMUPOBAHUN - HE MMEET reorpaduyeckomn
NPUBA3KU, HO COAEPKUT BPEMEHHYIO COCTaBAAIOLLYD. ITO NO3BOASAET BbINOAHUTb
KOMMJIEKCHbI aHaNN3 COCTOAHUA 6e30MacHOCTU TEPPUTOPUIM C UCNONb30BaHMEM
cpencTs reouHGOPMaLLMOHHOIO MOAENMPOBAHUSA M ONEPATUBHOIO aHaIM3a AaHHbIX
(OLAP).

B npouecce MCCﬂe,ﬂ,OBaHMVI 6binn Nnony4vyeHbl ceayrowme pe3ynbraTbl:

1. CocTtaB/ieH peecTp UCTOYHMKOB PUCKOB A/1A PerMoHanbHbiXx cybbekToB Cnbup-
ckoro dpepnepanbHoro okpyra Po.

2. CucTemaTusnpoBaHbl AaHHble MOHUTOPUHIA COOLITUIM PA3NNYHOM NPUPOAbI.

3. TocTtpoeHbl OLAP-mogenn gnsa pasnmyHbix Bngos YC, norKapos m npouclle-
CTBUI C YIPO30#4 ¥KM3HU N 3HAYMMbIM yLLepboMm.

4. [locTpoeHbl KapTorpaMmbl U KapTbl-CXeMbl pacnpeaeneHna NPUPoAHbIX, TEXHO-
reHHbIX, M 9KONOTUYECKUX PUCKOB.

5. Pa3paboTaHbl MeToabl pacyeTa KOMMAEKCHbIX PUCKOB A/1A PAHKUPOBAHUA Tep-
PUTOPMIA MO KNaccam ONacHOCTY.

PaboTa BbINoMHEHA B paMKax MHTerpaumoHHoro npoekta CO PAH Ne 116 “AnTpono-
reHHble PUCKM yrneaobbiBatowWwmx n HepTerasogobbIBatoLWmMx TeppuTopmin Cnbmpn”

Shornikov Y.V., Novosibirsk State Technical University, Russia
Dostovalov D.N., Novosibirsk State Technical University, Russia
Denisov M.S., Novosibirsk State Technical University, Russia

Features of the numerical simulation of hybrid systems by ISMA

This paper is devoted to the efficient numerical analysis and specification of high-
dimensional hybrid systems in the ISMA software.

Correct detection of state change is an important problem in the hybrid systems
modeling. The proposed algorithm for selecting the integration step takes into ac-
count the dynamics of event functions as well as precision and stability of numerical
scheme. The original method of the switching points localization is based on the
special theorem proved. A typical two-tank system is considered to demonstrate the
algorithm efficiency. Results of computer experiments demonstrate the justifiability
of the proposed algorithm.

Another important task is the simulation of high-dimensional stiff hybrid systems. A
model of radiolabeled antibodies penetration in tumor-bearing tissue is considered
as an example. Computer analysis results have shown the efficiency of the original
explicit methods of variable order and the step with stability control and semi-ex-
plicit (m,k)-methods for solving high-dimensional stiff tasks.

Also it is shown, that the use of implicit methods for hybrid systems integration with-
out event-function dynamics leads to wrong global solution. ISMA program modules
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specification problem is considered over the necessity of algorithmic composition of
right-hand member of the high-dimensional differential task.

Shvets 0.Y., BocmoyHo-KazaxcmaHckuli 2ocydapcmeeHHbili mexHuyeckuli yHusepcumem, Kazakhstan

MH(bOpMaLI,MOHHaﬂ nopAaepiXkKa 3Ko0/10rm4eCKoro MOHUTOPUHra AnAa ynpasneHua
‘-Ipe3BbI‘-IaﬁHbIMM CUTYyaumnamm

B ycnoBuax coumManbHO-3KOHOMMYECKOW HEeCcTabuibHOCTM BO3pacTaeT OMaCHOCTb
BO3HWKHOBEHUS Pa3/IMYHbIX Ype3BblyaliHbIx cuTyaunin (HC) Kak TEXHOreHHOro, Tak U
NPUPOAHOro XapaKTepa, YTo NpeabaBAseT HoBble TPeOoBaHUA K MHGOPMALMOHHOMN
noaaep»KKe yctonumaoro GyHKLUMOHMPOBAHUA permoHa.

Ocoboe mecTo B gaHHOM Kpyre npobaem npuHaaneKuT MHGOPMALMOHHOW Mnoa-
[EprKKe 3KOM0rMYECKOro MOHUTOPUHIA A8 NPOrHO3MPOBaHMA U OLEHKM Ype3Bbl-
YaWHbIX CUTYaUMiA. ITO CBA3AHO B OCHOBHOM C HEOHXOAMMOCTBIO OMEepPaTUBHO OLie-
HMBaTb OBCTAHOBKY M COCTOSIHME MPMPOAHO-TEXHOrEHHOM cpedbl ANA NPUHATUA
CBOEBPEMEHHbIX PeLLeHUI MPU BbIBAEHWUM KPUTUUYECKOrO COCTOSAAHMSA - cocToAHMA YC.

MHdopMauma, Ha OCHOBE KOTOPOM BbIMOAHAETCA MOHUTOPMHI TePPUTOPUAbHbIX
MPOLECCOB, «MPUBA3bIBAETCA» K KOHKPETHbIM KOOPAMHATaM 3€MHOM NMOBEPXHOCTHU.

PaccmaTtpuBaemas MHpopmaumoHHan 6asa reogaHHbix (GeoBD) npeactaBnseT co-
6011 COBOKYMNHOCTb KapTorpadpmnyeckoin MHGopMaLMn 0 MeCTONONOKEHNN 0O BEKTOB
(Map) 1 ux aTpnbyTMBHOrO onuncaHus (Atr).

Kakablit M3 31eMEHTOB OMMUCbIBAEMOM HaMM CUCTEMbI XapaKTepusyeTcs CBOMM
YPOBHEM B 06LLEN MEPAPXMMU CUCTEMbI 30HbI YPE3BbLIYAMHOM CUTYaLUN.

Moao6HbIN cUCTEMHbIM noaxos obyc/0BAMBAET MCNO/b30BaHME reorpaduyeckmx
NHOOPMALIMOHHbIX CUCTEM, KOTOpble 06/1a4at0T BO3MOMKHOCTAMM aHann3a 1 obpa-
HOTKMN reonpoCTPaHCTBEHHbIX A@aHHbIX, M NO3BOASET MCNO/b30BaTb €r0 OTHOCUTE/b-
HO Nitoboro cobbiTua. CneaoBaTeNbHO, BO3MOXHO YCTAaHOBUTL M CNPOrHO3MPOBaTh
MPUYNHHO CNEACTBEHHbIE CBA3U MEXAY Pa3/INUYHbIMU ABAEHUAMM U MpoLLeccamm
KaK NpUpPOoAHOro, Tak U TEXHOreHHOro xapaktepa. ®opmanunsyem onmMcaHne MHoOro-
YPOBHEBOW cUCTEMbI 30HbI YC.

Kaablh anemMeHT MHOXKecTBa Sm paccmaTpusaemolt 30Hbl YC xapaKkTepusyeTcs co-
BOKYMHOCTbIO NMOAMHOMECTB 6a3 AaHHbIX, coAeprKalmnx nHpopmauuto 06 ncnosb-
30BaHMM KOHKPETHOIO 3/1IeMEHTA Ha AaHHOW TEPPUTOPUMN.

OCHOBHOM nepeyeHb yKasaHHbIX MHHOPMALMOHHbBIX MOAMHOMECTB MOXHO npea-
CTaBUTb Habopamm gaHHbIX Ik, Uslk, ESk.

[na mofenvpoBaHUsA MCMNONb3YIOTCA METOAbl PELUeHUA PacnpOCTPaHEHHbIX 3a-
[ay BM3yanu3aumm XapakTepUCTUK HEKOTOPOrO CKaJfPHOro NosiA B NPUBAMMKEHUN
CN/IOWHOW cpeapl, B YaCTHOCTWU, ANA NOCTPOEHUA M30NUHUIA (M30MOBEPXHOCTEN),
BOO/Ib KOTOPbIX GYHKLMA BbIYMCAEHUA KOHLEHTPaLMM MMEeeT OAMHAKoBOe 3Haue-
Hue.

Mpeanaraemsblit B paboTe Noaxod No3BOMAET pelaTb Pas/iMyHble 33434 aHam3a
M CMHTE3a CUCTEMbI YNpaBaeHUs NpeaynpexaeHus U IMKBUAAUMKN Ype3BblYaliHbIX
CUTyaLMiA Ha TePPUTOPMM HEKOTOPOTO PErMoHa.
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Simonov K., Institute of Computational Modelling SB RAS, Russia

Kobalinskiy M.V., Siberian Federal University, Russia

Nicheporchuk V.V.,, Institute of Computational Modelling SB RAS, Russia

Peretokin S.A., Special Designing and Technological Bureau “Nauka” KSC SB RAS, Russia

Sibgatulin V.G., Special Designing and Technological Bureau “Nauka” KSC SB RAS, Russia
V|H¢OpM8LI,MOHHOE obecneueHue Bbl50pa BapuaHTa peanusaumm UHBECTULUNOH-

HOro NpoeKTa

MccnepoBaHme NoceALEeHO pa3paboTke MHGOPMaLUMOHHOro obecneyeHma gns noa-
OEPKKN NMPUHATUA PeLleHns O BapuaHTe peannsaummn MHBECTULMOHHOIO NPOEKTA
«CTpOUTENbCTBO KeNe3HOA0POKHOM AMHUK Kbi3bla - KyparnHo» B yBA3Ke ¢ 0cBOE-
HMEM MUHEpPANbHO-CbipbeBOM H6a3bl Pecnybanku TbiBa, KOTOPbIM NO3BOAUT PELUNTD
npobsiemy OCBOEHMA YrosbHbIX MecTopoXxaeHui Tysbl. Mpu opraHM3aumm cTpou-
TENbCTBA M 3KCMyaTaumm KenesHoin goporn «Koi3bin-KyparMHo» nporHosmpytorcs
pa3HoobpasHble BO3AENCTBMA Ha OKPYXKAIOLLYIO MPUPOAHYIO Cpeay, C y4eTOM yYpes-
BblYalMHbIX CUTYaUMIM NPUPOAHO-TEXHOTEHHOIO XapaKTepa, BKAOYas CEACMMUYECKYHO
ONacHOCTb.

OfHO M3 OCHOBHbIX OrPaHMYeHMUI Ha 3Tane NPOEKTUPOBAHMA CBA3AHO C HaIMUMEM
Nno Tpacce »KenesHoW A0Porn ocobo OXpaHsAeMbIX NMPUPOAHbIX TeppuTopuii (Npu-
POAHbIN MapK «Epraku» M 3aKasHUK «D3pOEKCKMIA»), 3aLLMUTHbIX IECOB Pa3/IUYHbIX
KaTeropuii U BOAOOXPaHHbIX 30H BAO/b PEK, BOKPYr 03ep. B HacToALLlee BpemA 3Ko-
nornyeckasn o6CTaHOBKA perMoHa 6aaronpusaTHa, KOMMNOHEHTbI OKPYKAtoLWEeN cpeabl
OLEHMBAOTCA NPEMMYLLECTBEHHO KaK YMUCTblE, YTO HAKNAAbIBAET AOMNONHUTENbHYIO
OTBETCTBEHHOCTb HA MPUPOAONO/Ib30BaTeIel MO COXPAHEHWNIO KAYECTBA OKPYKato-
e cpeabl.

NHdopmaumnoHHOM 6a3o U OCHOBaAHMEM A5 BblAeNEHUA a/ibTEPHATUBHbIX CLLEHa-
pUeEB MOCNYKMAN NONYYEHHbIE aBTOPAMM OLLEHKM O BEPOATHbLIX BO34EMNCTBUAX CTPO-
NTENbCTBA Ha KOMMOHEHTbI OKPYKatoLLLeit NpupoaHON cpeabl. MITorom aHanu3a aaH-
HbIX ABAAETCA OLEHKa NPUBAEKATE/IbHOCTN BbIBPAHHOTO BapMaHTa C TOYKMU 3peHUA
3K0/10r0-3KOHOMMYECKOM 3PPEKTUBHOCTH.

Mpu paspaboTke MHPopMauMoOHHOrO obecneyeHMa paccMaTpMBalOTCA ABa OCHOB-
HbIX BapuWaHTa NPOXOXAEHMA Tpacchl Yepes NPUPOAHbIN NapK «Epraku»: YcoBcKuii
N ByMOUHCKNI. BapnaHTbl CyLLECTBEHHO OT/IMYALOTCA NO BENYNHE NPUYNHAEMOTO
aKoM0rMyeckoro yuwepba. PacyeTbl NOKasanum, YTO CTPOUTENLCTBO KENe3HOAOPOXK-
HOM marnctpanu (YcoBCKMiN BapnaHT) Kak 6a30BOro BapuaHTa siBAsieTca Hanbonee
3¢ PEKTMBHbBIM B CPaBHEHWUU C a/IbTEPHATUBHBIM.

Stefanovic H., Visoka Skola elektrotehnike i racunarstva, Serbia
Stefanovic I.

Komparativna analiza propagacionih modela u mobilnim telekomunikacijama

Predmet ovog rada je propagacija radio signala u slobodnom i zatvorenom prostoru.
Razmatrani su efekti prostiranja signala u mobilnim telekomunikacijama, tri osnovna
mehanizma propagacije, refleksija, difrakcija i rasejavanje signala. U radu je prika-
zana komparativna analiza ralicitih teoretskih i empirijskih propagacionih modela

Bprbauka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.



MAT 2011 e 129

velikih razmera kao Sto su Okumura, Hata, COST-231 Hata, Longley-Rice, Durkin-sov
model i mnogi drugi modeli. U radu su korisé¢eni programski paketi MatLab i Ra-
dioWORKS radi numerickog i grafickog prikaza kao i analize predikcije snage primlje-
nog signala i propagacionih gubitaka u sled prostiranja signala u slobodnom prosto-
ru, koji predstavljaju jedan od osnovnih problema i zadataka propagacionih modela.

Stevovic S., Univerzitet Union, Fakultet za graditeljski menadZment, Serbia

Fuzzy logic, neural networks, expert systems and its applicative correlation models

Fuzzy logic, neural networks and expert systems gives an ideal mathematical frame-
work for complex phenomena of optimization in systems engineering. This paper is
presenting the mathematical models, which are developed for correlation between
technical and non technical system, theoretically and through the case study. Techno
economical optimization models are often incomplete, or gives incorrect conclusion,
due to lack of all relevant input variables, which have important effect on the result
and decision making process, but are not easy to be quantified, such as environmen-
tal or social impact of technical solu tion. All non-technical criteria have to be incor-
porated in the decision-making process as well, from the very first planning step,
simultaneously and equally with other technical criteria. Delphi method is one of
the possibilities for quantification of non technical input variables. Neural networks
are non-linear statistical data modeling tools, used to model complex relationships
between inputs and outputs. The fuzzy model for technical system evaluation, pro-
posed in this paper, operates with five input variables. The expert system is trained
on 11 different technical subsystem. The input variables, together with correspond-
ing membership functions, are chosen to describe both techno-economic and en-
vironmental parameters together with historical and political ones, because those
are important for decision making process. Based on the numerical values of techni-
cal and quantified non technical input variables, the fuzzification process calculates
the values of membership func tion. These membership functions values represent
the inputs for the inference decision engine. Based on the set of ten ‘if-then-else’
fuzzy rules, the inference decision machine generates the values of membership
functions adjoining the output variable called the grade of the alternative solution.
Calibration of the fuzzy model involves tuning the adopted parameters that define
the membership functions of input variables and the position of singletons, adjoined
to the output variable and definition of fuzzy rules set. The results obtained clearly
demonstrate the importance of considering the additional, non-technical criteria in
the decision making process by fuzzy expert system model.

Stojanovic M., Prirodno-matematicki fakultet, departman za matematiku, Serbia

Frakcione parcijalne differencijalne jednacine

Trazi se egzistencija i jedinstvenost frakcionih parcijalnih diferencijalnih jednacina u
prostorima Kolomboa i domen uticaja pojedinih operatora.
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Todorovic M., Faculty of Entrepreneurial Business, University Union Nikola Tesla, Serbia

Nikolic 1.

Two quantitative methods used in the design and operations of information sys-
tems

This paper presents applications of two quantitative methods used in the design
and operations of information systems that interconnect communication nodes.
These nodes assume distributed processing, information storages and user inter-
faces interconnected by communications networks. ‘Spanning tree’ is a method for
reaching all nodes in the most optimum way, without creating loops in such com-
munication. The ‘traveling salesman problem’ is about finding the most optimum
tour (e.g. the minimum length) for a given set of N nodes. Some of applications are
used within satellite, mobile and terrestrial communi cations networks which may
include integration of distributed information resources and spatial data processing.

Tsvelodub O., Uhcmumym mennogusuxku um. C.C. Kymamenad3se, HI'Y, Russia

Bocharov A.A., Kutateladze Institute of Thermophysics of SB RAS, Russia

UccnepoBaHne NpoCTPaHCTBEHHbIX BOBMVLI.I,EHMﬁ Ha NOBEPXHOCTU, NNEHKUN XKUA-
KOCTH, CTEKaIOLI.I,eﬁ no BepPTUKa/IbHOMY UHUAUHAOPY

PaccmaTpuBaloTcA TeYEHUA BA3SKOW M/IEHKM KUAKOCTU MO BHELIHen NoBepXHOCTU
BEPTUKANbHOIMO UMAMHAPa. MccnesoBaHue BONHOBbIX PEXMMOB B Caydae Masibix
pacxo4oB M 60/blINX PaaMyCoB LMANMHAPA CBOAUTCA K aHaNM3Yy pPeLleHnin O4HOro
HEMHENHOrO 3BO/IOLMOHHOrO YPaBHEHUA A5 TONLWMUHbI MAEHKN.

BAnAHWE HeNMHEelHbIX 3GHEKTOB MOXKET NPUBOAUTL K GOPMUPOBAHUIO CTaLMOHAp-
HO-beryuwux pexumos. B paccmaTpuBaemoit moaenn CyLlecTByeT CYeTHOe YMCO
TaKUX ceMeincTs pelueHnin [1]. BoNbLIMHCTBO U3 HUX B CBOKO o4Yepeab HeyCToMYMBO
K ABYMEPHbIM U TPEXMEPHbIM BO3MYLLEHUAM. B CUAY 3TOro, 3BONOLMA HaYabHbIX
BO3MYLLEHWI B Pa3HbIX 061aCTAX 3HAYEHU M NapamMeTPOB CYLLECTBEHHO pa3/inyaeTcs.

B paboTe NpMBOAATCA HEKOTOPbIE XapaKTePHbIe CLEHAPUM PA3BUTUSA BO3MYLLEHUIA.
Ocobblilt cnyyalh NpeacTaBAAOT Havya/ibHble BO3MYLLEHMSA C ONPeAeeHHbIMU CUM-
METPUSAMM, KOTOPbIE COXPAHAKOTCA B NpoLiecce 3Bo/OLUMK. B aToM ciiyyae pelueHums
NPUTArMBAKOTCA K CTauMoHapHO-6erywmym peleHnam, obnafatowmm TakMmMK Ke
CUMMETPUAMM.

PaboTa BbinonHeHa Npu ¢dMHAHCOBOW NoaaepKe rpaHTta MNpasuTtenscTea Poccuum

ONA TOCYAapCTBEHHON NOAAEPMKKM HAYYHbIX MCCNeA0BaHUIA, NPOBOAMMbBIX No4, py-

KOBO/CTBOM BeJyLLMX y4eHbIX B poccuiickmx Bysax Ne 11.G34.31.0035 (rOYy BMNO

«HOBOCMBUPCKNI TOCYAAPCTBEHHbIW YHUBEPCUTET») U rpaHTa Poccuiickoro ¢doHaa

dyHOaMeHTaNbHbIX nccnenoBaHuii (Kog npoekta 10-08-91333-HHUMO-a).

[1] BouaposA.A., Lieenoay6 O.HO. BonHOBbIE peXKMMbl TEHEHUS BA3KOM NNEHKM, CTEKatoLEeN
no BepTUKanbHOMY umanHapy. M3s. PAH. MXKT. 2003. Ne 2. C. 176--183.
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Turchanovsky 1.Y., High Current Electronics Institute of SB RAS, Russia
Kolobov O.S., High Current Electronics Institute of SB RAS, Russia
Tatarskii F.E., HayuoHanbHbIl uccnedosamensckuli Tomckuli nonumexHuveckuli yHusepcumem, Russia

UHTerpauma nupopmauymoHHbix pecypcos THL, CO PAH: KoHuenuma n noaxoabl

B paboTe chopmynmpoBaHa KoHLenuma naaTtdopmbl, KOTOpaa NO3BOAAET C e4ANHbIX
No3uLMiA paccmaTpmBaTb MMetoLwmecs MHPOPMALLMOHHbIE Pecypcbl, AN LLean nouc-
Ka M pacnpocTpaHeHUs HayYHO-TEXHUYECKO MHPOPMALLUN.

Turchanovsky LY., High Current Electronics Institute of SB RAS, Russia

Trunov A.A., Starchenko A.V., Shklyaev V.A.

MapannenbHasa peanmsauma metoga 4acTuy B fAYenKax AanAa rpa(buqecmx npouec-
COPHbIX yCTpOﬁCTB

B page HepgaBHMX paboT 6bI10 MOKa3aHO BbICOKOE ycKopeHue (1-2 nopasgkKa) Bblumc-
NeHuni obLero HasHaYeHua (OTHOCUTENIbHO LLEHTPaIbHbIX MPOL,ECCOPHbIX YCTPOMCTB
TPAAMUMOHHON apXUTEKTYpPbl) MPU MCMONb30BaHWUM TPadUUECKUX MPOLLECCOPHbIX
yctpoiicts (INY).

OagHMM 13 Hanbosiee coBepLUEHHbIX MPOrPamMMHO-annapaTHbIX KOMMJIEKCOB B Ha-
cTosAiwlee Bpems seasetca nnatoopma NVidia CUDA (Compute Unified Device
Architecture). CTOUT OTMETUTb, YTO CYLLLECTBYET a/ibTepHaTUBHaA naatdopma, obna-
Aatowasn (8 otamume ot CUDA) cBoMcTBOM nepeHocnmocTtu B kKnacce MY - OpenCL,
noagepkaHHas MHOMMMU MPOU3BOAUTENAMM annapaTtHoro obecneyeHus (AMD,
NVidia n gp.). OgHako Ha AaHHbI MomeHT OpenCL-nporpammbl TPebYOT 3HaYM-
Te/bHbIX YCUAMIA NO ONTUMMU3AUUM ANA Kaxkaoro Tuna Y. Moatomy B AaHHOM pabo-
Te aBTOPbl OrPAHMYNAUCL paccMmoTpeHnem TexHonormm CUDA.

Llenbto HacToAlen paboTbl ABAAETCA UccnegoBaHne Bo3MmoKHocTen MY ans pele-
HMA HeCTaUMOHapPHbIX 33434 AMHAMMUKM MYYKOB 3apAXKEHHbIX YacTuL, C NPUMEHEHMU-
eM MeToZa 4YacTuLbl B AYelikax. B AaHHOM paboTe nocTtaBneHHana npobaema m3yya-
eTcA Ha MOoAe/bHbIX ABYMEPHbIX 3a4a4ax.

Pa3paboTaHO HeCKO/IbKO CnocoboB OpraHM3auMmM napanienbHbiX BblYUCAEHUI HA
MY ¢ y4ETOM ero apxmTeKTypbl U Ppa3mMepHOCTM 3a43au.

TecToBble pacyéTbl NOATBEPAMWIIN, UTO YCKOPEHMe cocTaBnsaeT 1-2 nopAaaKa no cpas-
HEHUIO C O4HO- U MHOFOAZLEPHbBIMU MEPCOHaIbHbIMU IBM.

PaboTa BbinosiHEHA NpW Noaaep KKe rpaHTa POdU 10-08-00984.

Varygina M., Institute of Computational Modelling SB RAS, Russia
MapannenbHblie BbIMUCNEHUA B 3a4a4axX AMHAMUKK cpeg, C MMKpOCprKTypOﬁ

MpeAacTaBaeH anropuUTM YNCIEHHOTO PELLEHNA AMHAMUYECKMX 33434 B paMKax Mo-
A/ MOMEHTHOM yNpyroi cpeapl, y4MTbIBAtOWEN BpaLaTe/ibHble cTeneHn cBobo-
bl HaCTUL, MUKPOCTPYKTYPbl MaTepuana. XapaKTepHbld AMamMeTp YacTuL, - Manbli
JIMHENHbIV NapaMeTp, C KOTOPbIM HEOBXOAMMO COrIacoBbIBaTb Pa3Mep AYEMKN pac-
YETHOM CETKU ANA NONYYEHUA KOPPEKTHbIX YNCAEHHbIX pelweHnin. PaspaboTaHHbIM
napannesbHblii aAITOPUTM OCHOBAH Ha MeToAE ABYLMKIMYECKOTO paclenaeHmns no
du13nMYecKMM NpoLeccam M No NPOCTPAHCTBEHHBIM NEPEMEHHbIM B COYETAHWUM C B-
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HOM MOHOTOHHOM ENO-cxemol pelieHna ogHOMEpPHbIX 3a4a4, afanTUpoBaHHOM K
pacyeTy paspbIBOB.

Co3paH KOMMIEKC MPUMKAAAHbIX NPOrpamm, npeaHasHauYeHHbIn A8 YUCNEHHOTo
peleHna NPOCTPAHCTBEHHbIX AMHAMMUYECKUX 334a4 Ha MHOrOMpPOLLECCOPHbIX Bbl-
YUCAUTENbHbBIX CUCTEMAX, MO3BOAAIOLWMIA NPOBOAUTL pPacyeTbl PAacnpoCTPaHeHUs
BOJIH, BbI3BAHHbIX BHELUHUMW MEXaHNYECKMMU BO3AENCTBUAMMU, B MACCUBE CPeabl,
COCTaB/IEHHOM M3 Pa3HOPOAHbIX BNOKOB C KPUBOANHENHBIMWU rPaHULL@MK. Bbinos-
HeHbl pacyeTbl 334a4 O AENCTBUM COCPEAOTOYEHHBIX U UMMY/bCHbIX HArPy30K Ha
NOBEPXHOCTM OAHOPOAHOIO YNPYroro NoynpoCTPaHCTBA B PaMKax NOIHOM U peay-
uupoBaHHoOM mogenein cpeabl Koccepa. MNpoBefeHo cpaBHEHME pPe3ynbTaToB pacye-
TOB C TOYHbIM peLIeHMEM 334K O PacnpoCTpaHEeHUN NOBEPXHOCTHbIX BO/H Penes
B MOMEHTHbIX CpeAax. BbinonHeHbl pacyeTbl NPOCTPAHCTBEHHOM 3a4,34M O Nepuoam-
YeCKOM TOYEYHOM HOPMAJIbHOM BO3AEMCTBUM HA FPaHMLLY YNPYroro NoaynpocTpaH-
CTBa, pe3ynbTaTbl KOTOPbIX NOKA3a/M, YTO MPU YacTOTE HarpyKeHus, 6M3KoM K Ya-
cToTe COBCTBEHHbIX KoNebaHMI BpallaTeNbHOro ABUMKEHUA YacTuu, Habnropaercs
XapaKTepHoe A/1a pe30oHaHca caboe 3aTyxaHWe aMnAnTYA, CKOPOCTEN M HanpAXKe-
HWI C yaaneHUeM OT TOYKM NPUNOKEHUA HArPy3Ku.

BblUMCAUTENbHbIN aNTOPUTM Peanin3oBaH C NOMoLLbio 6ubnmotekn MPI (Message
Passing Interface), obcy»aatoTca BONPOChl peanm3aumnm anroputMma Ha rpadpuyeckmx
npoueccopax (GPU) no texHonornn CUDA (Compute Unified Device Architecture).
Pabota BbinonHeHa npu ¢uHaHcoBol noaaep:kke PPOU (koa npoekta 11-01-
00053), KomnneKkcHoM nporpammbl pyHAaMeHTaIbHbIX UcCneaoBaHuii Mpesmanyma
PAH Ne 2 «UHTennekTyanbHble MHPOPMALMOHHbBIE TEXHONOMMKU, MaTeMaTUYeCcKoe
MOAENNPOBAHNE, CUCTEMHBIV AaHANM3 U aBTOMaTU3aLMA» U MeXANCUMNNMHAPHOTo
MHTerpaunoHHoro npoekta Cnbupckoro otaeneHns PAH Ne 40

Vasic¢ Z., Visoka skola elektrotehnike i racunarstava strukovnih studija, Serbia
Jevremovic M., Jancev N.

Uslovi za uspesno predstavljanje firme na Internetu

Danasnje trziSte stvara potrebu za stalnim usavrSavanjem poslovanja preduzeéa i
pronalazenjem novih nacina zauzimanja mesta u svesti potrosaca. U ovom radu dat
je prikaz neophodnih uslova za uspesno predstavljanje kompanije na Internetu, mar-
keting aktivnosti koje olakSavaju potencijalnim potrosacima kako pronalazenje datog
preduzeca tako i lakSe koris¢enje Internet prezentacije. Sa druge strane, u radu su
predstavljeni nacini na koje samo preduzece moze pratiti poseéenost Internet pre-
zentacije i uticati na povecanje rejtinga svoje prezentacije.

Vasi¢ Z., Visoka $kola elektrotehnike i racunarstava strukovnih studija, Serbia
Jevremovic M., Pantic J.

Primena softverskog paketa Primavera u planiranju resursa
Realizaciju savremenih projekata karekterise velika sloZenost, velika finansijska i ma-

terijalna sredstva, kao i veliki broj ucesnika u projektu. Da bi se jedan projekat sa
ovakvim svojstvima mogao realizovati u planiranim okvirima, neophodno je puno
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stru¢nog znanja u vodenju odnosno upravljanju projektom, kako bi se ostvarili una-
pred postavljeni ciljevi. Softverski paket Primavera omogucava lakse planiranje, pra-
¢enje i kontrolu realizacije projekata. U ovom radu akcenat je stavljen na planiranje
resursa Visoke Skole elektrotehnike i racunarstva strukovnih studija pomocéu pome-
nutog softverskog paketa, njihovo pracenje i kontrolu angaZovanija.

Volkov Y.S., Sobolev Institute of Mathematics of SB RAS, Russia

O6ycnoBAEeHHOCTb CUCTEM YpPaBHEHUWA ANA MOCTPOEHUA MHTEPNONALMUOHHDLIX
CnaaiiHOB BbICOKUX CTeNneHeun

B ooKnage paccmaTpuBaeTcs MOAXOA K MOCTPOEHUID MHTEePMNOAALMOHHbLIX MOAU-
HOMMWaA/IbHbIX CM/IAMHOB NPOM3BOJIbHbLIX CTEMEHEN, B KOTOPOM B KayecTBe napame-
TPOB BbICTYNAOT KO3IGDULMEHTbI PA3/IONKEHNA HEKOTOPOM MPOU3BOAHOWN CnlainHa
no B-cnnaliHam COOTBETCTBYIOLLEN CTEMEHU. M3yyatoTca CBOMCTBA NOyYaembIX Npu
TAKOM MOAX04Ee CUCTEM JIMHENHbIX ypaBHeHU. ObcyxaatoTca cnocobbl adpdeKTmB-
HOMO BbIYMC/IEHMA 3/1EMEHTOB MATpuL,. MOKa3aHo, YTO MaTpULbl NOAYYaEMbIX CU-
CTEM BMOJIHE HEOTPULLATE/IbHbI, YTO OYEHb Ba*KHO Ha MPaKTUKe - JaHHOe CBOMCTBO
No3BO/ISET NPU peLleHnn MCnonb3oBaTb metos laycca 6e3 Bbibopa rnaBHOro ane-
MeHTa. M3yyeHbl cBOMCTBA BeAMYNHBI 0BYC/IOBAEHHOCTU CUCTEM YPaBHEHWI B 3a-
BMCMMOCTM OT HEPAaBHOMEPHOCTM UCMONb3YEMbIX CETOK M MOpALKa NPOU3BOAHOW,
KO3bOUUMEHTbI pasnoXeHUs no B-cnnaliHam KOTOPOW MCMONb3YIOTCA B KayecTse
onpegenaembix NapameTpoB MHTEPMONALNOHHBIX CNIAHOB. YCTAaHOBNEHO, YTO CU-
CTeMbl YPaBHEHWUI N8 ABYX CPeLHUX NPOM3BOAHbLIX CM/aiiHa Bcerga xopowo oby-
CNOB/MEHbl Ha 1toboi HepaBHOMepPHOK ceTKe. NoKasaHa cBsA3b 06YyCN0BAEHHOCTHU CU-
CTeM ¢ n3BecTHow npobnemolii K. ae Bopa 0 cXoAMMOCTU NPOLLECCOB MHTEPMNONALUM
019 NPOU3BOAHbIX CMIANHOB. Kpome Toro, paccmaTpmMBaemble CUCTEMbI YPaBHEHW
0Ka3a/IMCb Noae3Hbl NPU MOAYYEHUN AOCTATOUHbIX YC/I0BUIA GOPMOCOXPaHEHUSA UH-
TEPNONALUNOHHbBIX CM/ITANHOB.

Vujakovic J., University of Pristina, Faculty of Sciences, Serbia
Petkovic D., University of Pristina, Faculty of Sciences, Serbia

Iterative aspects in conjugated Vekua equation

The Vekua equation is of grate importance in the theory of Partial Equations as well
as in the theory of Complex Analysis. Here is unknown function, the coefficients and
are continuous differentiable functions and is conjugated differentiation operator.
In his monograph, Vekua also pointed out to contribution of this equation in find-
ing solutions of many boundary problems in mathematical physics. In this paper we
consider a special case . The goal is to solve the Vekua equation by iteration method
and to obtain the solution of the second order partial equation.
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Vujakovic J., University of Pristina, Faculty of Sciences, Serbia
Rajovic M., Faculty of Mechanical Engineering, Serbia

Zeros solution of the complex Bernoulli equation

While after the year 2000, the number of zero solutions of this equation was not
seriously study. That is why, in this paper we formulate the theorems for existence of
zeros of Bernoulli equation. We will show that this problem is neither trivial or easy.

Vukcevic Z., Univerzitet Crne Gore, Montenegro
Entropija srpskog jezika

U radu se izlaze entropija HO, H1, H2 i H3 nivoa savremenog srpskog jezika i jezika P.
P. Njegosa.

Yakubailik O.E., Institute of Computational Modelling SB RAS, Russia

MerToabl NOCTPOEHUA NPUKAALHBIX FeOMHPOPMALLMOHHDBIX CUCTEM HA OCHOBE Kap-
Torpaduueckux se6-cepemcos reonoprana

TeopuaA 1 NpaKT1Ka NOCTPOEHUA reonopTanoB B NOCAeAHUeE rogbl No3Boanaa chop-
MY/IMPOBATb MX OCHOBHblE PYHKLMU: CEPBUCHI MOUCKA U BU3yannsaLmm reonHdpop-
MaLMK, 3arpy3kn 1 TpaHCGOPMMPOBAHUA AaHHbIX, @ TaKXKe BbI30B APYrMX CEpPBU-
cos. Kak npaBuno, reonopTajbl ABAAKTCA COCTaBHOW 4acTbldO MHOFOypOBHEBOM
(moaynbHOWM, pacnpeaeneHHon) MHPOPMALLMOHHO-aHANIUTUUYECKOW CUCTEMbI UK
MHPPACTPYKTYPbI NPOCTPAHCTBEHHbIX AAHHbIX. B cocTaBe peasinsyemoro nporpamm-
HO-TEXHONOIMYECKoro obecrneyeHuns reonopTasbl 06bIMHO PabOTatOT COBMECTHO C
XpaHUIUWamMm (baHKamm) NPOCTPaHCTBEHHbIX AaHHbIX, CepBepaMmn MeTaZaHHbIX.

B HacToAwel paboTe paccmaTpMBaETCs ONbIT NPOEKTUPOBAHMA 1 Pa3paboTKu, apxu-
TEKTYpHble 0COBEHHOCTM psAfa PeaNn30BaHHbIX MPUKNALHbIX FeOUMHGOPMALLMOHHbIX
cuctem. OHUM cO34aHbl Ha NepBblii B3MA4, B Pa3HbIX TEXHOMIOTUAX - Kak KapTorpadu-
yeckue Beb-NpUNOKEHMA ANA CTaHAapTHOro bpaysepa MHTepHET U Kak 0bbluHble
nporpammsl 411 onepauymoHHoi cuctembl Windows. OfHaKoO MCMONb30BaHWE MHO-
ro3BEHHOM apXUTEKTYpPbl U Beb-CEPBMUCOB reomnopTasa MoO3BOAET 3HAUYUTENbHYHO
yacTb GYHKLMOHANbHOW Harpy3KM 3TUX pacnpeneneHHbIX NPUAOKEHWNI BbINMOAHATbL
Ha cepsepe. B KauecTBe 60Hyca Noy4yaem MOAY/IbHYO CUCTEMY, 3/IEMEHTbI KOTOPOM
MOTYT TUPAXKMPOBATLCA B APYrue 3a4aqn, Hanpumep, Beb-cepBuc npeaocTasneHms
KapTorpaduryecKkoi OCHOBbI AOCTYMEH B Pa3HbIX NPUKAAAHbIX 3a4a4ax.

Yakubailik T.V., Institute of Computational Modelling SB RAS, Russia
Kompaniets L.A., Institute of Computational Modelling SB RAS, Russia

YucneHHoe mogenuposaHue rmgpodusnyecknx npoueccos B 03. LLinpa B netHui
nepuog,

B HacToAWee BpemA 3HAYUTENIbHOE BHMMAHME yAenAaeTcA U3yYeHUIo NMpoLLeccoB B
BOAHbIX 3KOCUCTEMAX, K KOTOPbIM OTHOCUTCA CONIEHOE 03€epo LLIMpa, PacnosoXxKeH-
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Hoe B pecnybiuKke Xakacusa (Poccus). MapoanHammKy o3epa He0b6XoAMMO U3yYaTb
B CMJ1y TOTO, YTO 3TO HEBO/IbLWIOW 06 BEKT, KOTOPbIN MOXKHO NPEACTABUTL KaK aHasor
ON5 M3ydeHna apyrux 6oaee KpynHbIX SKOCUCTEM. B TeueHne gantenbHoro speme-
HW B MHCTUTYTE Buodumsmkm CO PAH Ha H6ase Hay4yHOro cTaumMoHapa NpoBoAATCA UC-
cnepoBaHus GpYHKLMOHMPOBaAHUA 3KocucTeMbl o3epa Lupa. Mpu aTom Heobxoau-
Mbl JaHHbIE O XapaKTepe rmapodpusMYecKmnx NPOLLECCOB B 03epe, Hanpumep, Takmnx
KaK CKOPOCTM TeYEHUI, pacnpeaeneHne TemnepaTyp, CONEHOCTH.

B naHHOM paboTe npoBeAeHbl pacyeTbl TnaPodU3NYECKMX XapaKTePUCTUK 03. LLnpa
B IETHMI NEepMog, C UCMNO/b30BaHMEM HECTaLMOHAPHOM TPEXMEPHON MoAEeN B NPK-
611KeHNN ByccMHecKa U NPeanosioKeHNN rMapPoCTaTUKN.

B KauecTBe Ha4a/ibHbIX AaHHbIX MCMOAb30BANUCL PE3YNbTaTbl HATYPHbIX Habtoae-
HUI B ce30He nonesbix paboT 2009 - 2010 r., N03BOIMBLUME ONPEAENUTb PeasibHOe
pacnpeaeneHue TemnepaTtypbl, CONEHOCTU, CUY U HanpaBaeHUe BETpa.

Yurchenko A.V., Institute of Computational Technologies SB RAS, Russia

Golushko S.K., Design Technological Institute of Digital Techniques of SB RAS, Russia

06 ONTUMMU3ALUUN NPOYHOCTHDbIX XapPaKTEepPUCTUK prnHoraGaperblx cTeKnonna-
CTUKOBDbIX FrpaaupeH

KpynHorabaputHble cTEKNOMNAACTUKOBblE 06004KM HALAN CBOE MPUMEHEHMWE NP
CO3aH1U COBPEMEHHbIX CTPOUTE/IbHbIX KOHCTPYKLMI CMeLMasbHOro HasHauyeHus.
K TaKMM KOHCTPYKUMAM OTHOCATCA, B YaCTHOCTM, KOHTEMHEPDbI ANA XPaHEeHWUs arpec-
CUBHbIX Cpej, PaAMonpo3payHble KyrnosbHble MOKPbITUA PaAMONOKALMOHHbIX CU-
cTem, oxnaxgatowme 6awHu (rpagupHKU) pasinyHoro HasHavyeHus. Micnonb3oBaHue
CTEKI0NNACTUKOB NPU U3rOTOBAEHUN TAaKUX KOHCTPYKLMIA NO3BONSET CYLLECTBEHHO
COKPaTUTb UX MaTEPMANIOEMKOCTb NPU COXPaHEHMUM MPOYHOCTU, CHU3UTb 3aTpPaThl Ha
MX CO3JaHNe, TPAHCMNOPTUPOBKY U MOHTA)K, YMEHbLUMTb HArpy3Ky, NPon3BoauMyto
MMM Ha OCHOBaHMe.

B paboTe paccmaTpuBatoTCA BOMPOCH! MOMCKA M UCMO/Ib30BaHMA BO3MOXHOCTEN Mo
YyNpaBAeHUIO HanpAXKeHHO-4ehOPMUPOBAHHBLIM COCTOAHMEM CTEK/IOMNAACTUKOBbIX
060/104€YHbIX KOHCTPYKLMI. Mccneayetca BAUAHME HA MX MPOYHOCTb Pas/IMYHbIX
CTPYKTYPHbIX MApPamMeTPOB U MEXaHWYECKMX XapaKTEePUCTUK KOMMO3ULMOHHOIO
maTtepuana. MNpeacrasneHbl HEKOTOPblE NOAXOAbl K ONTMMM3ALMU MPOYHOCTHBIX
XapPaKTEPUCTUK KPYNHOrabapUTHbIX KOMMO3UTHBIX KOHCTPYKLMA, CHUNKEHWUIO MX
MaTepuanoemkocTu. MNposeaeH aHanM3 noeegeHMa KpynHorabapuTtHbix obosoueu-
HbIX KOHCTPYKLMIA Ha NpUMeEpPe CTEKIOMNIACTUKOBbIX TPagMpPeEH, NoAyYeHbl pelleHus
pALa ONTUMMU3ALMOHHbIX 3a4au.

Zakharov Y.N., Kemeposckuli 2ocydapcmeeHHblli yHusepcumem, Russia
Ivanov K.S., Kemeposckuli 2ocydapcmeeHHsblIl yHusepcumem, Russia

Nonstationary solutions of the Navier-Stokes equations

The unsteady-state incompressible Navier-Stokes equations in two-dimensions are
solved numerically using both original and «rotation-stream function» formulations.
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Two types of boundary conditions are used for original system of equations: sta-
tionary and periodic. The incomplete approximation method with a multiparametric
optimization is used for the Poisson’s equation solution on the every discrete time
step. In case of periodic boundary conditions the stable solution of given problem
was received. In case of stationary boundary conditions the critical Reynolds num-
ber was found, that define the stationary-to-periodic-mode solution transition. Test
cases are presented, received with use various differential formulations of original
system of equations.

Zakharov Y.N., KemeposcKuli 2ocy0apcmeeHHbili yHusepcumem, Russia
Kemerova L., Institute of Computational Technologies SB RAS, Russia
Chiryukina A.V., Kemeposckuli 2ocydapcmeeHHbili yHusepcumem, Russia

HecrayuoHapHoe pacnpocTpaHeHue npumeceﬁ B 3aKPbITbIX MPOTOYHbIX BOAOEMAX

KEMGDOBCKaﬂ obnacTtb sBAseTcs NPOMbIW/IEHHO PAa3BUTbIM PETMOHOM, B CBA3U C
3TUM CyLLeCTBYET npo6nema C 3arpAsHeHnAMM, KOTOpPblE ABNIAKOTCA No6oYHbIM npo-
AYKTOM AeATE/IbHOCTU ﬂpEAHpMﬂTMVI. Bcerpga octaeTcAa onacHOCTb NPOHUKHOBEHMUA
3TUX 3aI'pF|3HeHMl71 N3 MeCT YTUIN3aLMN B Pa3/INdHblE MPOTOYHbIE BOOOEMDI - PEKMH,
03epa, BOAOXPaHUAULWA U NHblE BOAOEMbI.

B cBA3M C 3TMM A4 NpeaynpexKaeHUA U YyMeHbLEHWA NOCNEACTBUIA aHTPOMOTEHHbIX
KaTacTpod aKTyasbHa npobiema aHanM3a NPOLECCOB PACNPOCTPAHEHUA 3arpasHaA-
oWMX BewecTs. HabatogeHne 3a OTCTOMHUKaMM MAW APYTMMM NPOTOYHbLIMU BOAO-
€MaMM C/I0XKHO B CUTY BO3SMOMKHOM ManoAoCTyNHOCTM UX AN USMEPEHUIA Napame-
TPOB TEYEHMUSA W 3arpsA3HeHUn. B aTol cuTyalMmM maTemaTUYecKoe MoAeIMpoBaHue
ABnseTca Hanbonee yaobHbIM MHCTPYMEHTOM U3YyYeHUS TeYEeHUs KUAKOCTU U pac-
NPOCTPaHEeHMA NPUMECEN.

B KemepoBckon 061acTu, BriepBble B MUPOBOM NPAKTUKeE, 3aMyLLEH NPOEKT MO YTU-
IN3aunKM LWIAMOBbIX BOf, ropHooboratutensHon ¢pabpukm Komcomornel, B 3aTo-
N/IEHHbIX TOPHbIX BbIPaboTKax yrosbHOW WaxTbl Konb4yyrMHcKkan. Mpegnonaraetcs,
YTO MpPU YTUAMU3ALMU TaKUM CNOCOBOM MPOUCXOAUT eCTeCTBEHHAA OYMUCTKA 3arpas-
HEHHbIX BOZ, 3@ CYET 0CeAaHUA MENKOAMCMEPCHbIX NpUMecel U pasbasneHns punb-
TPYHOLWMMUCSA TPYHTOBLIMM BOAAMM.

Takum obpasom, pa3paboTka GpU3MKO-MaTEMATUUECKON MOLEeNU, MEeTOL40B W anro-
PUTMOB peLleHNs 33434 O TEYEHUU KUAKOCTM U PacnpoCcTpaHeHUM NpUMecei B rop-
HbIX BbIPabOTKaxX 3aTOMNJ/IEHHbIX LWAXT AB/SETCA aKTyaibHOM 3a4a4eld, Tak Kak BONpoc
OLEHKM BbILIEONNCAHHOIO 1 NOA06HbIX eMy NPOEKTOB ABAAETCA BaXKHbIM, @ B CUAY
0ocobeHHOCTEN M3yYaeMblX OOBbEKTOB (HEAOCTYNHOCTb ANA M3MepPeHUi, bonblume
pasmepbl, CNOXKHAA reomeTpuyeckas Gopma LWaxTbl U APYyrMe) maTemaTuyeckoe
MOAENNPOBAHNE CTAHOBUTCA NPAKTUYECKN eAMHCTBEHHbBIM MHCTPYMEHTOM A4 Mo-
CTPOEHUA MPOrHO308B PACNPOCTPaHEHNA 3arPA3HAIOLLMX BELLECTB.

B HacToswwe paboTe NOCTPOEHbI HECKOIbKO Pa3/IMYHbIX MaTeEMATUYECKMX Mogenemn
TEYEHUA M PAaCcNPOCTPaHEHMA NPUMECEN B MPOTOYHbIX BOAOEMAX C yYETOM Oceaa-
HUA, andody3mm npumecn U GUNLTPALUN KUAKOCTU 414 ONUCAHUA OBUMKEHUA KOH-
KPETHbIX 3arpA3HAOLLMX BELLECTB B OYMCTHbIX COOPYHKEHUAX U FOPHbIX BblpaboTKax
3aTOMNEHHbIX YroNbHbIX WaxT. MpMBOAATCA pe3ynbTaTbl pacyeToB ANA peanbHOM
waxTbl Konb4yyrMHcKas.
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Zhuravskaya M.A., Ural State University of Railway Transport, Russia

Lempert A.A, Institute for System Dynamics and Control Theory of SB RAS, Russia

O uncneHHom meTtopge peweHua 3apaumn onTUMaNbHOM MPOKNaAKN BbICOKOCKO-
POCTHbIX XeNe3HOA0POXKHbIX Mal’MCTpaneﬁ C y4yeTom peruoHasbHbIX ocobeHHo-
creit

MaTtemaTtunyeckoe mogennpoBaHne Ha TPAaHCNOPTE ABNAETCA O,EI,HOVI M3 aKTya/ibHbIX
M aKTUBHO pPa3BMBaOLWLNXCA obnactel ncecnenoBsaHuA, 0CO6EHHO B CBA3U C TEM, YTO B
HacToAlwee BpemMma nocje A4AuUTeNbHOro nepepoiBa B Poccmnun BO30OHOBMNOCH aKTUB-
HO€ CTPOUTENIbCTBO XKele3HbIX A0POTr.

Kpome Toro, Bcnegcteme 60/1blWOM NPOTAMKEHHOCTM 60/1bliOe BHUMAHME AOKHO
YAENATbCA He TONIbKO MOAEPHMU3ALMM CYLLLECTBYIOLLMX JMHWUIA, HO U MPOKAALKE HO-
BbIX MarucTpanei, ocobeHHO BbICOKOCKOPOCTHbIX. MpPM 3TOM BbICOKOCKOPOCTHas
MarncTpasnsb MMeeT pag, KOHCTPYKTUBHbIX 0COBEHHOCTEN N0 CPAaBHEHMIO C 0BbIYHON,
KOTOpble HEOBX0AMMO YYMTbIBATb NPW Pa3paboTKe MapLLpyTa ee NPOKAAAKM.

B [oOKnage npeactaBneHa mMaTeMaTUYECKasa MOALENb YKA3aHHOW NPUKNAAHOW 3a-
Aayu, BKIOYaA NOCTAHOBKM ONTUMMU3ALMOHHbBIX 3334 C Pa3/IMYHBIMU KPUTEPUAMU
KauyecTBa, a TaKKe NPeasoKeH YNCNEHHDbIM meTod ux peweHusa. ObcyxkaatoTca pe-
3y/IbTaTbl TECTUPOBAHUA MPEAJIONKEHHOTO METOAA Ha MOAE/IbHbIX Npumepax u pe-
3y/1IbTaTbl YNCAEHHOTO MOALENMPOBAHUA NPOKAALKN BbICOKOCKOPOCTHOM Marmctpa-
.

Ziborov A.Y., KpacHosapcKuli Konnedx uckyccme um. .M. MeaHosa-Padkesuya, Russia

Lyubanova A.Sh., Siberian Federal University, Russia

TepmonnacTuyecKkasa moaenb Te4eHUA MeTalNa NpPU HenpepbiBHOM NPeccoBaHUmn
cnoco6om Conform

[N nonyyYyeHUs usgennii BbICOKOro KauecTBa C MUMHUMAbHbIMM 3Heprosatpatamm
Ha AedopmaLMio 3arOTOBKM OMTUMM3ALMA KOHCTPYKUUM U GOPMbI MHCTPYMEHTa
NPV NPOEKTUPOBAHMUMU TEXHONOTUYECKUX PEXMMOB 06PabOTKM MEeTaNNoB AaBeHU-
eMm J0CTUraeTca NyTem U3ydyeHusa xapaktepa TeyeHnn meTanna B 4epopmaLMOHHOM
30He.

KnHemaTnuyeckme ocobeHHOCTH HENPEepbIBHOIo npeccoBaHMA 3arotoBK1 13 KOHTe-
Hepa, 04Ha 4aCTb KOTOPOro nogsmnxHa OTHOCUTENIbHO ,u,pyr017|, Cyuw,eCTBeHHO NoBbl-
WakT HEPABHOMEPHOCTb Te4YeHUA MEeTal/1a B o4are ,u,ed)opmau,mm 30HbI NOJIHOIo
KOHTaKTa nepenj ManMLLEVI. lpagueHT CKOpOCTEVI Te4yeHnA meTazsizia No rpaHnuam
,D,Ed)OpMaLl,MOHHOVI 30HbI NPUBOAUT K HEPABHOMEPHOCTHU CBOWCTB U HeyaoBNeTBO-
puTENBHOMY Ka4yeCTBy NOBEPXHOCTU Npecc-n3genuna.

JKCNepuMeHTa bHble AaHHbIE NOKa3blBAOT, YTO OCHOBHbLIM GAaKTOPOM, BAUAIOLLMM
Ha BE/IMYMHY HEPABHOMEPHOCTM Aedopmaumm Npu TEYEHUU MEeTaa B MaTpuuy,
ABNIIETCA ee Pacno/ioKeHne B KO/bLLeBOWN BCTaBKe, ONpeaensiemoe Yr/IoM MexKay
NPOAOAbHBIMW OCAMM MATPULLbl U KOHTEMHepa.

PaccmoTpeHbl M NpoaHanmM3npoBaHbl 0COBEHHOCTM NiacTUYeckon gebopmaumm 3a-
FOTOBKW B KOHTEMHEpPe KaK COCTaBHOM 4acTM npoLecca HenpepbIBHOTO npeccosa-
HuA cnocobom Conform. C ncnonb3oBaHMEM MATEMATUYECKOW MOAENN ABUKEHUA
BA3KOM/IACTUYECKOM XKNAKOCTU BMHIrama NocTpoeHo pacnpeaeneHme CKopocTen me-
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TaNna B 30He NaacTUyeckoln aebopmaymm. 3To NO3BOAUIO OLEHUTL BEJNYMHY Of-
TUMaIbHOTO YI/1a MeX Ay NPOAO/AbHbIMU OCAMM MATPULLbl U KOHTEMHEpPa Kak 04HOro
N3 OCHOBHbIX PaKTOPOB BANAHUA HAa HEPABHOMEPHOCTb AedOpMaLLUM NPU TEYEHUMU
MeTasa B Matpuuy. MeTog, penakcaumm, UCNosib3yemMblil MpU pacyeTax, No3BoaseT
YMEHbLINTb BpeMa pacyeToB. [lpoBeaeHa CpaBHUTENbHAA OLLEHKA pe3y/bTaToB pac-
YeTOB C IKCNEePUMEHTANIbHbIMU AaHHbBIMM.

bblna nocTtaBneHa TepmonaacTMyeckas 3agadya 41a aHHOro npouecca n YNCAeHHOo

MOCTPOEHO pacnpeaesneHne TemnepaTypbl B 30He BA3KoniacTuyeckon gedopma-
LM,
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