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TexHWMYKM ypeaHuK: [AparaH Ahumosuh
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HaTtawa KoHTtpeL,

M3paBau: OpywTBo matematmnyapa Kocosa n Metoxuje
MpupoaHo-maTemaTuykm dakynteTt
Kocoscka MuTtposumua
None Pnbapa 6p. 29
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OpraHusatopu KoHPpepeHuuje:

- MHcTUTYT pauyHapckunx TexHonoruja CO PAH (HoBocmbupck, Pycuja)

- YHuBep3uTeT y MNpuwTnHM ca npuspemeHnm ceanwitem y Kocosckoj Mutposuum
(Kocoscka MuTtposuua, Cpbuja)

- Anda YHusepsuret (beorpaa, Cpbuja)

- MpupoaHo matematnukm pakyntet (Kocoscka Mutposuua, Cpbuja)

- ApywTBo maTtematmyapa Kocosa n MeToxuje (Kocoscka Mutposuua, Cpbuja)

OpraHusaTtopbl KOHpepeHUuuu:

- UHCTUTYT BbluMcaMTeNbHbIX TexHonornin CO PAH (HosBocmnbupck, Poccus)

- YHusepcuteT MpuwTtnHbl B KocoBckon Mutposuue (Kocoscka Mutposuua,
Cepbus)

- YHusepcuteT Anbda (benrpag, Cepbus)

MpupogHo-maTemaTnyeckmii pakynsteT (KocoBcka Mutposuua, Cepbus)

MaTtemaTnyeckoe obuectso Kocoso n Metoxum (Kocoscka Mutposuua, Cepbus)

The conference is organized by

- Institute of Computational Technologies SB RAS (Novosibirsk, Russia)

- University of Pristina (Kosovska Mitrovica, Serbia)

Alfa University (Belgrade, Serbia)

Faculty of Natural Sciences and Mathematics (Kosovska Mitrovica, Serbia)
- Mathematical Society of Kosovo and Metohija (Kosovska Mitrovica, Serbia)

MoKpoBute/bU KOHPepeHuuje:

e MMUHKUCTAPCTBO 3a HAYKy M TEXHONOLWKM pa3Boj Penybanke Cpbuje
e VYHuep3uteT y MpuwtmHu, Kocoscka Mutposuua, Cpbuja
e Anda YHusepsutet, beorpag, Cpbuja

KoHdepeHuuna npoBogutca npu nognepiKe:

e MuHUCTEpPCTBA HAaYKM U TEXHONOTMYECKoro passmtua Cepbun
e VYHusepcuteTa MpuwtnHbl, Kocoscka Mutposuua, Cepbun
* VYHusepcuteta Anbda, 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 Alfa University, Belgrade, Serbia

byaga, 10.09. - 14.09.2013. Bprbauka bama, 05.09. - 09.09.2013.
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Teme KOHepeHumje:
PauyyHapcke mexHonoauje:

- PauyHCKO mopenoBarbe CNOKEHUX GU3NYKMX NOjaBa: METOAM, aNTOPUTMMU,
nporpamu, pesynTaTtu;

- Teopuja u NpaKca pavyyHapCTBa BUCOKUX NepdopMaHCH.

UHpopmayuoHe u mesneKoMyHUKAUUOHe mexHosoz2uje:

- MoAenu, MeTogmu u TexHosnornje obpasa npocTopHo-pacnopeheHnx noga-
TaKa;

- MHTerpaumja aesbeHnx MHPOpPMaLMOHUX pecypca;
- HOBE Te/IeKOMYHUKALMOHE TEXHOoTHje.

Mamemamuuke mexHonozauje:

andepeHumjanHe jeaHaunHe y NPUPOAHMM HayKamMa U TEXHULM;

napuunjanHe andepeHuujanHe jeaHauYMHeE - TeOpUja U NPUMEHa];

KOMMNNIEKCHa aHa/1n3a;

OCHOBHW U NPUMEHEHWN 3a4aUM MaTEMATUUKE CTaTUCTUKE U Teopuje Bepo-
BaTHohe.

HanpasneHusa pabotbi:

BeryucnumernosHblie mexHosno2uu:

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

- TEOPUA U NPAKTUKA BbICOKONPOMU3IBOANTE/IbHbIX BbIYNCNEHUNA.

WNHGopMayuoHHbIe U MeneKoMMYHUKAUUOHHbIe MmexHOM02uu:

- MOAEeNn, MeToabl U TEXHONOTMK 06PabOTKM NPOCTPAHCTBEHHbIX AAHHbIX;
- MHTerpauus pacnpeaeneHHbiXx MHPOPMaLMOHHbIX PeCypCoB;

- HOBbl€ TENEKOMMYHUKALMNOHHbBIE TEXHONOTUMU.

Mamemamu4yecKkue mexHoso02uu:

anddepeHuManbHble ypaBHEHUS B 3a43a4aX €CTECTBO3HAHUA U TEXHUKM;

YPaBHEHUSA B YACTHbIX MPOU3BOAHbIX - TEOPUA U NPUIOKEHNS;

KOMMJIEKCHbIN adHaNuns,

d)yHLI,aMeHTaﬂbele M NPUKNagHble 3a4a4mn MaTEMATMYECKOM CTaTUCTUKUN U
TEOPUA BEPOATHOCTMU.

BprbauKa bama, 05.09. - 09.09.2013. byasa, 10.09. - 14.09.2013.
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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;

- fundamentalandapplied problems of mathematical statisticsand probability
theory.

byaga, 10.09. - 14.09.2013. Bprbauka bama, 05.09. - 09.09.2013.
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HayuHu ogbop:

LLokwuH J. U., akagemuk, Pycuja, npeacegHuk

Munauuh C., pektop YHuBep3suteTa y MpuwtnHn, Cpbuja, KonpeaceaHuk

Butoweswuh 3., npopektop YHuBep3uteTa y MNpuwtnHu, Cpbuja, KonpeacesHuK

OonnuanuH k., NnpeacegHuk ApywtBa matematmyapa Kocosa u Metoxuje, Cpbuja,
KonpeaceaHUK

Yy6apos /1. b., npodecop, Pycuja, KonpeaceaHnk

Kuhosuh [1., nekaH NMM® y Kocosckoj Mutposuum, Cpbuja, KonpeaceaHnk

3euesuh P., pektop Anda YHuBepsuTeta y beorpaay, Cpbuja, konpeaceaHuK

Munowesuh X., npodecop, Cpbuja, npeacegHmk OpraHusaumoHor ogbopa

Netkosuh [., npodecop, Cpbuja, Hay4HM ceKpeTap

JypueHko, A. B., npodecop, Pycuja, HayuHu cekpeTap

Apanhenosuh U., npodecop, Cpbuja

Bbabuh P., npodecop, Cpbuja

bauesunh M., npodecop, Cpbuja

BatbaHuH M., npodecop, BocHa n XepuerosuHa

baHkosuh b., npodecop, Cpbuja

Bbuukos U. B., akagemuk, Pycuja

BbnayHwTtejH H., npodecop, U3paen

bojosuh P., npodecop, Cpbuja

Lakuh H., npodecop, Cpbuja

[anaes H. T., akagemunk HUA PK, KasaxctaH

Anmosckn [., akagemunk, MakeaoHuja

Jopocnosauku P., npodecop, Cpbuja

EjHapcoH b., npodecop, LLiBeacka

E33eanHe [ekxun, npodecop, TyHuc

datkuh X., npodecop, bocHa 1 XepuerosuHa

®epopyk M. IN., pektop HIY, Pycuja

depotoB A. M., unaH PAH, Pycuja

Fajuh /1., npodecop, Cpbuja

lfoBegapuua B., npodecop, bocHa 1 XepuerosmnHa

Jynpawes 3. X., npodecop, Y3bekucraH

KaHaHTaj A., npodecop, TajnaHg,

Kapuh [l., akagemuk, Cpbuja

Kut E., npodecop, U3paen

KpeHnep ., npodecop, Hemauka

Kynenosuh LI., npodecop, bocHa u XepuerosuHa

Muwujannosuh B., npodecop, Cpbuja

Mujannosuh XK., npodecop, Cpbuja

MwunosaHoswuh ., akagemuk, Cpbuja

MwunosaHosuh W., npodecop, Cpbuja

Mocksuhes B. B., npodecop, Pycuja

MNasuhesuh XK., npodecop, LpHa lopa

MepyHnunh b., akagemuk, bocHa 1 XepuerosmHa

MeTtposuh B., npodecop, Cpbuja

Mukyna M., npodecop, bocHa n XepuerosmHa

Munnnosuh C., akagemuk, Cpbuja

Motanos B. ., npodecop, Pycuja

MoTtaTypkumH O. UN., npodecop, Pycuja

Mpotuh E., npodecop, Cpbuja

Papenkosuh B., npodecop, Cpbuja

BprbauKa bama, 05.09. - 09.09.2013. byasa, 10.09. - 14.09.2013.
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PapeHnkosuh C., npodecop, Cpbuja

Pajosuh M., npodecop, Cpbuja

Pakoueswuh B., npodecop, Cpbuja

Pew M., npodecop, Hemauka

PosHep K., npodecop, Hemauka

Pycakos C. I, unaH PAH, Pycnja

Wajaypos B. B., unaH PAH, Pycuja
LLekyTkoBCcKM H., npodecop, MaKkeaoHuja
CmaruH C. U., ynan PAH, Pycuja

Cojdep B. A., ynaH PAH, Pycuja

LLloknHa H., aoKTop, Hemauka

CremnKoBckuj A. J1., akagemuk, Pycuja
Cresosuh C., npodecop, Cpbuja

Taxup bepupn Moxamen, npodecop, TyHUC
Temunpbekos H. M., npodecop, KasaxcraH
Bykosuh M., npodecop, bocHa n XepuerosuHa
ajHakos A. XK., akagemuk HUH PK, KuprucraH
Hopwuh A., npodecop, Cpbuja

ymarynos b. T., akagemuk, KasaxcrtaH

OpraHu13auunoHu oabop:

XpaHucnae Munowesuh, Cpbuja, npeaceaHuK

AHAapej JypueHKo, Pycuja, 3aMeHUK npeacesHnKa

AojunH NetkoBuh, Cpbunja, 3ameHUK npeacesH1Ka

NeoHug Yyb6apos, Pycuja, 3ameHUK npeacesHnKa

UBaH Apanhenosuh, Cpbuja, cnoHsopcTsa n puHaHCKUje
Harawa KoHtpeu, Cpbuja, cekpeTap, npunpema nybamkaumja
OparaH Ahumosuh, Cpbuja, cekpeTtap, npenmcka Ha Cprckom jesunky
Anekcej Peajyk, Pycuja, cekpetap, npenncka Ha Pyckom n EHrneckom jesmky
Cnasuuya Qawwuh, Cpbuja, cekpeTtap OpraHusaumoHor oabopa
Coma bejsess, Pycuja, KopecnogeHumja

TaTjaHa hekuh, Cpbuja, npesoannal,

Mwununua JosaHosuh, Cpbuja

[OparaH PagosaHosuh, Cpbuja

CrtedaH MaHuh, Cpbja

Bnaguua CrojaHosuh, Cpbuja

MwuneHa NeTtposuh, Cpbuja

JeneHa Byjakosuh, Cpbuja

[Januvjen Bowwuh, Cpbuja

AnekcaHzap Basbapesuh, Cpbuja

3opaH Aparosuh, Cpbuja, TeXHUYKa NoapLIKa

[Oparan bopuh, Cpbuja, TeXHUYKa NoapLLKa

Maja MeTkosuh, Cpbuja

EyreH Jbajko, Cpbuja

Tawa JoBaHoBuh, Cpbuja

bojaH Togoposuh, Cpbuja

[Jejan Crowosuh, Cpbuja

Mwuxajno Kpctuh, Cpbuja

AHnhena Jlekuh, Cpbuja

AnekcaHgpa Jestunh, Cpbuja

byaga, 10.09. - 14.09.2013. Bprbauka bama, 05.09. - 09.09.2013.
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HayuHbI KomuTer:

LokuH K0.U., akagemuk, Poccua, npeacenatenn
Mwunauunu C., npodeccop, Cepbus, conpeacenatenb
Burtowesuu 3., npodeccop, Cepbus, conpeacenatens
OonnuanuH Y., npodeccop, Cepbusa, conpeaceaartenb
Yy6apos J1.b., npodeccop, Poccus, conpeacenatens
Kuuosuu [I., npodeccop, Cepbus, conpeacenatens
3euesuu P., npodeccop, Cepbus, conpeaceaatens
Munowesuu X., npodeccop, Cepbus, npeaceaatens OprkomuTeTa
NetkoBuu [., npodeccop, Cepbus, y4eHblh cCEKpeTapb
KOpueHKo A.B., oKTOop, Poccus, yueHblit cekpeTapb
baHaHWH M., npodeccop, bocHua u lepuerosuHa
Bykosuy M., npodeccop, bocHua n lepuerosmHa
lfoBegapuua B., npodeccop, bocHuA n lepuerosuHa
KyneHosuy ., npodeccop, bocHuaA n lfepuerosmnHa
Mukyna M., npodeccop, bocHuaA n lepuerosnHa
MNepyHnuny b., akagemuk, bocHua n lepuerosmHa
datkmy X., npodeccop, bocHus u NepuerosrHa
Kpérep M., npodeccop, lfepmanun

PosHep K., npodeccop, lfepmaHua

Paw M., npodeccop, lfepmaHuns

LLloknHa H., gokTtop, lfepmaHma

BnayHwTenH H., npodeccop, N3pannb

Kut E., npodeccop, N3pannb

[aHaes H.T., akagemunk HUA PK, KasaxcTaH
Mymarynos b.T., akagemuk AH PK, KasaxctaH
Temunpbekos H.M., npodeccop, KasaxcraH
aiHakos A.XK., akagemuk HAH PK, KbiprbisctaH
LWekyToBcKn H., npodeccop, MakegoHua

bbiukos U.B., akagemuk, Poccmsa

Mocksuues B.B., npodeccop, Poccusa

Motanos B.M., npodeccop, Poccus

MoTtatypkuH O.U., npodeccop, Poccua

Pycakos C.I., un.-k. PAH, Poccua

Cmarun C.U., yn.-Kk. PAH, Poccua

Coridep B.A., un.-k. PAH, Poccus

CremnKkosckuit A.J1., akagemuk, Poccus

depopyk M.IM., npodeccop, Poccua

depoTos A.M., un.-k. PAH, Poccua

LWanaypos B.B., un.-k. PAH, Poccua

ApaHgenosuy U., npodeccop, Cepbusa

Babuu P., npodeccop, Cepbusn

BbaHKkoBuy b., npodeccop, Cepbusn

Bbauesnu M., npodeccop, Cepbus

Boiosuny P., npodeccop, Cepbus

lanu /1., npodeccop, Cepbus

[opocnosauku P., npodeccop, Cepbusa

opwuu A., npodeccop, Cepbus

Kapwuu [., akagemuk, Cepbusa

BprbauKa bama, 05.09. - 09.09.2013. byasa, 10.09. - 14.09.2013.
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MwunosaHoBwWY I., akagemuk, Cepbusa
MwunosaHoBuy U., npodeccop, Cepbus
Muaunnosuy b., npodeccop, Cepbus
Muaunnosud XK., npodeccop, Cepbus
MeTposuy B., npodeccop, Cepbus
Munannosuu C., akagemuk, Cepbus
MpoTuy E., npodeccop, Cepbusa
PageHkoBwmy b., npodeccop, Cepbusa
PageHkosuy C., npodeccop, Cepbusa
Paitosuny M., npodeccop, Cepbus
PakoueBwny B., npodeccop, Cepbus
CrtesoBuu C., npodeccop, Cepbus

Llakuny H., npodeccop, Cepbus
KaHaHTau A., npodeccop, TaunaHg,
E33eguHe [., npodeccop, TyHUC

Taxunp Bepupu Moxameg, npodeccop, TyHUC
KOnpawes 3.X., npodeccop, Y3beKncTaH
Masunyesmny XK., npodeccop, YepHoropusa
AltHapccoH b., npodeccop, LWseuus

OpraHu3aLNOHHbIA KOMUTET:

XpaHucnaes Munowesuuy, Cepbus, npeacenatens
AHppeii lOpueHKo, Poccus, 3am. npeacenatens
[oiuunH NMeTtkoBuu, Cepbus, 3am. npeaceaartena
NeoHug Yybapos, Poccua, 3am. npeacepatens
UBaH ApaHaxenosud, Cepbusn, pabota co cnoHcopamm
Hartawa KoHtpeu, Cepbus, yueHblin cekpeTapb
Oparan AunmoBsuud, Cepbus, yueHblt cekpeTapb
AneKceii Peatok, Poccus, yueHbl cekpeTapb
Cnasuua dawuny, Cepbusn, yyeHblli ceKpeTapb
CoHs belizennb, Poccus

TatbAHa [ekuy, Cepbus

Munuua MosaHosuy, Cepbus

[OparaH PagoBaHoBuY, Cepbus

CrtedaH MaHuy, Cepbun

Bnaanua CrosHoBuy, Cepbun

MwuneHa Netposuy, Cepbusa

EneHa Byskosuu, Cepbusa

Oannanb Jowwny, Cepbua

AnekcaHap Banapesuu, Cepbusn

3opaH Oparosuy, Cepbus

[Oparan Oopwud, Cepbusa

Mavia NMetkosuny, Cepbun

EyreH Naiko, Cepbusa

TaHs MosaHoBuY, Cepbus

bosiH Togoposud, Cepbusa

Jesan Crowosuy, Cepbus

Mwuxaiino Kpctuu, Cepbusn

AHpaxKena nekud, Cepbusn

AnekcaHapa EBTud, Cepbus

bynsa, 10.09. - 14.09.2013.

Bprbauka bama, 05.09. - 09.09.2013.
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Scientific Committee:

Shokin Yu.l., professor, Russia, chairman

Milacic S., professor, Serbia, co-chairman
Vitosevic Z., professor, Serbia, co-chairman
Dolichanin C., professor, Serbia, co-chairman
Chubarov L.B., professor, Russia, co-chairman
Kicovic D., professor, Serbia, co-chairman
Zecevic R., professor, Serbia, co-chairman
Miloshevic H., professor, Serbia, chairman of Organizing Committee
Petkovic D., professor, Serbia, academic secretary
Yurchenko A.V., doctor, Russia, academic secretary
Banjanin M., professor, Bosnia and Herzegovina
Fatkic H., professor, Bosnia and Herzegovina
Govedarica V., professor, Bosnia and Herzegovina
Kulenovic Dz., 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

Danaev N.T., professor, Kazakhstan

Temirbekov N.M., professor, Kazakhstan
Zhumagulov B.T., professor, Kazakhstan

Jainakov A.J., professor, Kyrgyzstan

Dimovski D., professor, Macedonia

Sekutovski N., professor, Macedonia

Pavicevic Z., professor, Montenegro

Bychkov L.V., professor, Russia

Fedoruk M.P., professor, Russia

Fedotov A.M., professor, Russia

Moskvichev V.V., professor, Russia

Potapov V.P., professor, Russia

Potaturkin O.l., professor, Russia

Rusakov S.G., professor, Russia

Shaidurov V.V., professor, Russia

Smagin S.l., professor, Russia

Soifer V.A., professor, Russia

Stempkovskii A.L., professor, Russia

Arandelovic I., professor, Serbia

Babic R., professor, Serbia

Bankovic B., professor, Serbia

Bacevic M., professor, Serbia

Bojovic R., professor, Serbia

Cakic N., professor, Serbia

Doroslovacki R., professor, Serbia

Gajic L., professor, Serbia

Karic D., professor, Serbia

BprbauKa bama, 05.09. - 09.09.2013. byasa, 10.09. - 14.09.2013.
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Mijailovic B., professor, Serbia
Mijailovic Z., professor, Serbia
Milovanovic G., professor, Serbia
Milovanovic I., 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
Andrey Yurchenko, Russia, deputy chairman
Dojcin Petkovic, Serbia, deputy chairman
Leonid Chubarov, Russia, deputy chairman
Ivan Arandelovic, Serbia

Natasha Kontrec, Serbia, academic secretary
Dragan Acimovic, Serbia, academic secretary
Alexey Redyuk, Russia, academic secretary
Slavica Dasic, Serbia, academic secretary
Sonya Beisel, Russia

Tatyana Dekic, Serbia

Milica Jovanovic, Serbia

Dragan Radovanovic, Serbia

Stefan Panic, Serbia

Vladica Stojanovic, Serbia

Milena Petrovic, Serbia

Jelena Vujakovic, Serbia

Danijel Djosic, Serbia

Aleksandar Valjarevic, Serbia

Zoran Dragovic, Serbia

Dragan Doric, Serbia

Maja Petkovic, Serbia

Eugen Ljajko, Serbia

Tanja Jovanovic, Serbia

Bojan Todorovic, Serbia

Dejan Stosovic, Serbia

Mihajlo Krstic, Serbia

Andjela Lekic, Serbia

Aleksandra Jevtic, Serbia

bynsa, 10.09. - 14.09.2013.

Bprbauka bama, 05.09. - 09.09.2013.
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MnaH papa KoHdpepeHuuje MUT 2013 - BprwauKa barba

Cetvrtak,

05.09.2013.

Petak,

06.09.2013.

Subota,

07.09.2013.

Nedelja,

08.09.2013.

Ponedeljak,

09.09.2013.

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
13:30
15:00
16:20
16:40
19:00

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

09:00

09:00

Jonasak n perncrpaumja y4ecHumKa

Perncrpaumnja yyecHuKa
OTBapatbe KoHpepeHuuje
MneHapHa cegHmua
Kade naysa

MneHapHa cegHmua
Pyuak

Pag no cekymjama
Kade naysa

Pag no cekymjama
MocTep npeseHTaumje
Beuepa

MneHapHa cegHmua
Kade naysa

MneHapHa cegHmua
Pyuak

Pag no cekymjama

Kade naysa

Pag no cekymjama
CeeuaHa Beyepa - baHKeT

MneHapHa cegHMua
Kade naysa
MneHapHa ceaHMua
Pyuak

Pag no cekymjama
Kade naysa

Pag no cekymjama
MNMocTep npe3eHTaumje
Beuepa

Opnasak yyecHuka KoHdepeHumje

[Jeo yyecHuKa KoHdepeHumje, nyTyje 3a
byasy, LipHa lopa, roe HacTas/ba ca
JA/bUM Pagom y3 NoceTy MaHCTUPY
Kunya.

BprbauKa bama, 05.09. - 09.09.2013.

byasa, 10.09. - 14.09.2013.
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MnaH paga KoHPpepeHumje MUT 2013 - byaBa

Utorak,
10.09.2013.

Sreda,
11.09.2013.

Cetvrtak,
12.09.2013.

Petak,
13.09.2013.

Subota,
14.09.2013.

14:30
16:40
18:00

14:30
16:40
18:00

14:30
16:40
18:00

14:30
17:00

09:00

MNneHapHa cegHUua
CnobogHe ancKkycuje
3aBplleTakK paaa

MneHapHa cegHnua
CnobogHe anckycumje
3aBpLIeTaK paaa

MNneHapHa cegHMua
CnobogHe ancKycuje
3aBpuleTak paaa

Okpyrnu cto
3aTBapare KoHpepeHUnje

Opnasak yyecHuka KoHdepeHumje

bynsa, 10.09. - 14.09.2013.

Bprbauka bama, 05.09. - 09.09.2013.
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PacnucaHue pabotbl KOoHpepeHuun MIUT 2013 - BpHAUKa baHA

YeTtBepr,
05.09.2013.

MatHuua,
06.09.2013.

Cy66o0rTa,
07.09.2013.

BocKpeceHbe,
08.09.2013.

MNoHeaenbHUK,
09.09.2013.

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
13:30
15:00
16:20
16:40
19:00

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

09:00

09:00

Mpuesa n perncTpaumnsa y4acTHUKOB

Perncrpauma y4acTHMKOB
OTKpbITUE KOHpEepeHUMmn
MneHapHoe 3acepaHue
MNepepbis

MneHapHoe 3acepaHue
0Ob6ep,

CeKuMOHHbIe 3aceaaHuna
MNepepbis

CeKuMOHHbIe 3aceaaHuna
CreHpoBble fOKNaabl
YXKUH

MneHapHoe 3acegaHune
Mepepbis

MneHapHoe 3aceaaHune

Obep,

CeKUMOHHble 3acefaHuA
Mepepbis

CeKUMOHHble 3acefaHuA
TOpP!KECTBEHHDbIN YXKUH - BaHKeT

MneHapHoe 3acepaHue
MNepepbis

MneHapHoe 3acepaHue
Obep,

CeKuMOHHble 3acenaHunn
MNepepbis

CeKuMOHHble 3acenaHunn
CreHpoBble fOKNaabl
YKUH

OTbesf y4aCTHMKOB, 3aBEPLUMBLUNX pPa-
60Ty Ha KoHbepeHUMH

OTbesn, y4aCTHUKOB, NPOAONXKAIOLLMX pa-
60Ty B bByaBge, c nocelleHMeM Mo aopore
MOHacTbIps *Kuya.

BprbauKa bama, 05.09. - 09.09.2013.

byasa, 10.09. - 14.09.2013.
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PacnucaHue pabotbl KOoHpepeHuun MUT 2013 - byasa

BTOpHUK,
10.09.2013.

Cpega,
11.09.2013.

YeTtsepr,
12.09.2013.

MatHnua,
13.09.2013.

Cy66orTa,
14.09.2013.

14:30
16:40
18:00

14:30
16:40
18:00

14:30
16:40
18:00

14:30
17:00

09:00

NneHapHoe 3acepaHune
CBobogHble ANCKYyCCUMmU
OKoH4YaHue paboTbl

MneHapHoe 3acegaHune
CsoboaHble ANCKycCcUmn
OKOHyYaHue paboThbl

MNneHapHoe 3acegaHune
CeobogHble guckyccmm
OKOHYaHue paboTbl

Kpyrabiit cton
3aKpbIT1e KoOHdpepeHLUN

OTvesg n3 byasbl

bynsa, 10.09. - 14.09.2013.

Bprbauka bama, 05.09. - 09.09.2013.
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MIT 2013 Timetable - Vrnjacka Banja

Thursday, 16:00 - 21:00  Arrival and registration of participants
05.09.2013.
Friday, 08:00 Registration of participants
06.09.2013. 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 Poster session

19:00 Dinner
Saturday, 09:00 Plenary session
07.09.2013. 11:00 Coffee break

11:30 Plenary session

13:30 Lunch

15:00 Oral sessions

16:20 Coffee Break

16:40 Oral sessions

19:00 Banquet
Sunday, 09:00 Plenary session
08.09.2013. 11:00 Coffee break

11:30 Plenary session

13:30 Lunch

15:00 Oral sessions

16:20 Coffee break

16:40 Oral sessions

18:00 Poster session

19:00 Dinner
Monday, 09:00 Departure
09.09.2013.

09:00 Departure of participants who continue

to work in Budva with a visit to monastery
Zhicha.

BprbauKa bama, 05.09. - 09.09.2013. byasa, 10.09. - 14.09.2013.
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MIT 2013 Timetable - Budva

Tuesday, 14:30
10.09.2013. 16:40
18:00

Wednesday, 14:30
11.09.2013. 16:40

18:00
Thursday, 14:30
12.09.2013. 16:40

18:00
Friday, 14:30
13.09.2013. 17:00
Saturday, 09:00
14.09.2013.

Plenary session
Free debate
End of day

Plenary session
Free debate
End of day

Plenary session
Free debate
End of day

Round table
Conference closing

Departure

'JJ?‘ oo ANTT”
2013

bynsa, 10.09. - 14.09.2013.

Bprbauka bama, 05.09. - 09.09.2013.
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BprbauKa bama, 05.09. - 09.09.2013.
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Cekyuja 1: Mm1 - MaTemMaTM4YKO MOAEI0BatbEe Y XMAPOAMHAMULA
Cekyuja 2: Mm2 - MaTeMaTM4YKO MOAEN0Bakbe Y MeXaHMLM YBPCTOr Tena
Cekyuja 3: M - MaTtemaTuKa

Cekyuja 4: 1Tt - UHpopmaumoHe TexHoNOMMje y obpasoBarby

Cekyuja 5: 1Tg - TeonHdpopmaunoHe TexHonormnje

Cekyuja 6: ITb - UHPopMmaLmoHe TexHONOTUje ¥ yNpaB/batby

Cekyuja 7: AM - lpumerbeHa maTemaTmKa

Cekyuja 8: IT - UHPopmaumnoHe TexHonoruje

locmep npezeHmauyuje T1 :

Mm1 - MatemaTU4yKo MoAenoBake y XMapoanHamnum

Mm2 - MaTemaTU4KO MOAe/I0Bakbe Y MexaHMLUM YBPCTOr Tena
M - MaTemaTunka

lMocmep npezeHmauyuje T2:

ITt - UhpopmaumnoHe TexHoNOTNje y 06pas3oBakby
ITg - feonHpopmaumoHe TexHoNnormje

ITbh - UHPopMmaumoHe TexHONOTUje Y yNpaB/bakby
IT - UHpopMmaumoHe TexHONOTUje

Okpyanu cmo: «MaTeMaTUuKo MOZEeN0Batbe: NPobaeMun 1 NepcnexkTuee»

byaga, 10.09. - 14.09.2013. Bprbauka bama,

05.09. - 09.09.2013.
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BprbauKa bama, 05.09. - 09.09.2013.
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CeKkyua 1: Mm1 - MaTemaTuyecKkoe MoAeIMpoBaHme B rMapoAnHaMmKe

CeKkyua 2: Mm2 - MaTemaTuyecKoe MOAe/IMpOBaHMe B MeXaHWKe TBepaoro Tena
Cekuyus 3: M - MatemaTuKa

Cekyusa 4: ITt - UhdopmaLNOHHbIE TEXHO/IOTMK B 06pa3oBaHUn

Cekyua 5: ITg - TeoMHOPMALLMOHHbIE TEXHOIOTUM

Cekyus 6: ITb - UHPOpPMaLMOHHbIE TEXHONOTUW B YNPABAEHUN

Cekyua 7: AM - lMpuKknagHaa matemaTuKa

Cekyusa 8: IT - UHPopMaLMNOHHbIE TEXHONOTUN

CmeHOosbie 00KnMaodbl T1 :

Mm1 - MatemaTuyeckoe MoAenMpoBaHMe B rMApoanHaMUKe

Mm2 - MatemaTuyeckoe MoAEeNMPOBaHME B MeXaHMKe TBEPAOro Tena
M - MaTtemaTuKa

CmeHOo8bie 00Kna0bI T2:

ITt - UHPOPMaLMOHHbIE TEXHO/IOTMK B 06pa3oBaHUK
ITg - feoMHPOPMALMOHHbIE TEXHONOTUN

ITbh - UHPOpMaLMOHHbIE TEXHONOTMW B YNPaBAEHUN
IT - UHPOpPMALMOHHbIE TEXHO/IOTUN

Kpyeneili cmon: «MaTemaTnyeckoe MoaenvpoBaHue: Npobaembl U NepcrnekTUBbI»

byaga, 10.09. - 14.09.2013. Bprbauka bama, 05.09. - 09.09.2013.
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Bprbauka barba, 05.09. - 09.09.2013.

byasa, 10.09. - 14.09.2013.
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Oral session 1: Mm1 - Mathematical modeling in hydrodynamics

Oral session 2: Mm2 - Mathematical modeling in mechanics of continua
Oral session 3: M - Mathematics

Oral session 4: ITt - Information technologies in education

Oral session 5: ITg - Geoinformation technologies

Oral session 6: ITb - Information technologies in management

Oral session 7: AM - Applied Mathematics

Oral session 8: IT - Information technologies

Poster session T1 :

Mm1 - Mathematical modeling in hydrodynamics

Mm2 - Mathematical modeling in mechanics of continua
M - Mathematics

Poster session T2:

ITt - Information technologies in education

ITg - Geoinformation technologies

ITb - Information technologies in management
IT - Information technologies

Round table: «Mathematical modeling: Problems and Perspective»

byaga, 10.09. - 14.09.2013. Bprbauka bama, 05.09. - 09.09.2013.
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Bprbauka bama, 05.09. - 09.09.2013.
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AdgpaHacees K.E., Kemeposckuli 2ocydapcmeeHHeili yHusepcumem (Kemerovo), Russia
Boicmpukoe /.B., Kemeposckuli 2ocydapcmeeHHbil yHusepcumem (Kemerovo), Russia

PELUEHUE 3AZIAYN O KONNEBAHUAX BA3KOM XUAKOCTU B COCYAAX C
MUCNOZIb3OBAHMEM NAKETA ABTOMATUYECKUX HACTPOEK A/14 MAKETA
OPENFOAM

CoBpemeHHOe COCTOIHME YUCIEHHOTO MOAENMPOBAHNA B 061aCTAX MEXaHUKUN XapaKTepu-
3yeTcA WWMPOKUM PacrnpoCcTpaHEHNEM KOMMeEpPYECKUX M BecnnaTHbIX NakeToB MPUKNALHbIX
nporpamm Ana peLleHns 3agay rmapoanHaMmnkn, Hanpumep naket OpenFOAM. [aHHbI na-
KeT uMeeT pAaf NPenuMyLLEecTB, O4HMM U3 KOTOPbIX ABAETCA BOSMOXHOCTb AOCTAaTOYHO NPO-
CTO 3anyCTUTb pacyeT Ha CynepKoMMboTePe, O4HAKO NONb30BATENO MPUXOAUTCA BPYUHYIO
M3MEHATb NapameTpbl pacyeTa B OTAeNbHbIX daiiax. ITOT GaKT MOXKET CUAbHO YBENYUTD
Bpems, 3aTpaymBaemoe Nonb3oBaTeNieM Ha NpoBeAeHNe pacyeTos.

MporpaMmHbIl KOMMNIEKC aBTOMATUYECKOTO 3amnycKa PacyeToB C UCMOJ/Ib30BaHMEM MaKeTa
OpenFOAM MOMET MCNOMb30BaTbCA KaK K/IMEHT-CEPBEPHOE MPUIOKEHUE UK Yepes Beb-
nHTepdeic. O4HUM U3 NPEUMYLLECTB AAHHOTO NPOrPAMMHOrO KOMMJ/IEKCA ABNAETCA TO, YTO
nonb3oBaTtesib He paboTaeT HanpAMYO Ha cepBepe, a NPOCTO KOHPUIYpUpPYEeT pacyeTHble
«KelCbI» Ha CBOEM KOMMbIOTEPE M 3anycKaeT pacyeT. MNocne 3aBeplueHna pacyeTa, N0Nb30-
BaTe/b MO/y4aeT BCO MHPOPMALLMIO O pacyeTe ANA NPOBeAEeHUA aHan3a pe3ybLTaTos.

B KauecTBe npuMmepa NPMBOAATCA pe3ynbTaTbl PacyeToB 3af4ayuun 0 KonebaHUM BA3KON Kuna-
KOCTU B COODLLAOLLMXCA «cocyax». PaccMOTpeHbl 3a434m 06 UCTeUEHUM KUOKOCTU U3 BOA-
HOBOFO «KOJIOKONA», POPMMPOBAHUN BOJIH U HAKATE UX HA HAKJOHHbIV beper.

MIT 2013

AdgpaHacees K.E., Kemeposckuli 2ocydapcmeeHHeili yHusepcumem (Kemerovo), Russia
Makapuyk P.C., Kemeposckuli 2ocydapcmeeHHblli yHusepcumem (Kemerovo), Russia

NPUMEHEHUE METOAA SPH K 3A0AYAM HEJIMHEMHOTO B3AMMOJEWN-
CTBMNA KUAKOCTU C TBEPABIMU TENNAMMU

PaboTa NoCBAWEHA YNCEHHOMY MOAE/NMPOBAHUIO MPOLECCOB HEIMHEMHOrO B3aumMoaei-
CTBUSA }KUOKOCTU C MOFPY*KEHHbIMM B HEe TelaMu pas3nyHoli Gopmbl U NAOTHOCTU. Bce 3a-
[a4v peLLatoTcs B NOIHOM ABYMEPHOM NOCTAHOBKE.

M3naratotca matemaTUyecKMe U BbIYUCAUTE/IbHbIE AITOPUTMbI ABUNXXEHNA TBEPAOro Tena B
Xugkoctu. lNpeacrasneHbl pesynbTaTbl BbIMUCAUTENbHbBIX SKCNEPUMEHTOB, B KOTOPbIX pac-
CMaTPMBAIOTCA MPOLECChl BCMUIbITUA MAOCKMX KPYrosbiX LMAMHAPOB B HacceiHe, Hamos-
HEHHOM KMAKOCTbIO MOCTOSHHOW M/IOTHOCTW; MPOLECChl BXOAA M MOrPYsKEHUSA MI0CKOro
UMAMHAPaA B BacCeiH C 3KMAKOCTbI0. PaccMaTpmBatoTCa LMAMHAPbI C KPYIA0OM U KBagpaTHOWM
dopmoii OCHOBaHMA. B aKCNepMMeHTax y4acTBYIOT LMAUHAPbI, UMEIOLLME MACCOBYIO NAOT-
HOCTb PaBHYIO MOMIOBMHE WM TPU YETBEPTU OT MIOTHOCTM KUAKOCTU. MpuBeaeHO cpaBHe-
HWe KapTWH TeYyeHUs B Pa3IMYHble MOMEHTbI BPEMEHM M NPU PAa3HOM KONMYECTBE YacTuL,
[N Kaxk4oi paccmaTpuBaemol 3aaun, NpUBOAATCA TPaduKM 3aBUCMMOCTEN OT BPEMEHM
NONOXKEHUA LEHTPA MacC UUAMHAPA, CKOPOCTU LEHTPA Macc U T’MAPOAUHAMUYECKME CUTbI,
JencTeytowme Ha LuAMHAP. MonyyYeHHble B X04e MOoAennpoBaHusa GU3NMYECKUX NPOoLLeccoB
pe3ynbTaTbl MO3BOAIOT CAENATb 3aK/IOYEHME O BbICOKOW TOYHOCTM Pe3y/bTaTos.
PaccmaTpuBatoTCA TaKKe 3a4a4M O BXOAE W MOTPYKEHUU KPYroBbIX LUJANHAPOB Pa3/IMYHOM
Macchbl (NJOTHOCTU) B KMAKOCTb. MccneaytoTca npoueccbl BoNHOObpa3oBaHMA, onpeaens-
0TCA MMAPOANHAMMYECKME CUAbI, AEMCTBYIOWME HA LMAMHAPbI CO CTOPOHbI }KUAKOCTU U Ha-
rPY3KM Ha TBepapble CTeHKM BacceliHa. Mcnonb3oBaHWe MOAE/M HECKMMAEMOMN KUAKOCTH
ONA onpeaeneHus NMKOBbIX Harpy3oK Ha 3aTyn/aeHHOoe TesI0 B MOMEHT ero yaapa o noBepx-
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HOCTb YKMZKOCTU, He MO3BOASAET NONYYMTb AOCTOBEPHbIE Pe3yabTaTbl, BBUAY HBECKOHEeUYHOW
CKOPOCTM PacnpoCTpaHEHMSA MabiX BOSMYLLEHWI, OAHAKO, AaNbHENLLMI NPOLLEeCC NOrpysKe-
HUA ONMUCbiBaeTCs BECbMa XOpoLo. CBOMX MaKCMMa/bHbIX 3HAYEHWUI HarpysKu Ha LUAWH-
Apbl AOCTUMAOT B MOMEHTbI MaKCMMaIbHOTO MX MOTPYKEHUS B MUAKOCTb, MUHUMAbHbIX
3HAYEHWUI - NPU MaKCMMaNbHOM MogbeMe Tena (BbiXoae M3 KUAKOCTH).

MIT 2013

Aidarov K.A.., Al-Farabi Kazakh National University (Almaty), Kazakhstan
Balakayeva G.T., Al-Farabi Kazakh National University (Almaty), Kazakhstan

PERFORMANCE OPTIMIZATION ISSUES IN MULTISERVER SINGLE QUEUING
ENVIRONMENTS

In this work we use statistical methods of providing Quality-of-Service through admission
control techniques based on queuing theory and probabilistic modelling formulas. M/M/N
queue is a model where a number of servers serve jobs that arrive according to Poisson
process and have exponentially distributed service requirements. The questions raised in
this context are following: given several parameters of a queue, what might be the overall
performance over time? Can we estimate how often the queue will be busy? How many
jobs will be suspended waiting for service on average? What a maximum value of length can
reach the queue? How long it would take, on average, to process an incoming job? What will
be the value of overall average load on servers which are serving incoming jobs? We will use
classic simulation model based on Poisson process to approach these questions, and will see
whether the results we observe match the results predicted by theory. We also provide our
algorithm of the admission control, injecting it into our model and will compare results of
performance optimization with some standard approaches used in practice.

MIT 2013

AmenuHa E.B., KTU sbiyucaumensHol mexHuku CO PAH (Novosibirsk), Russia
BopoHkosa K.C., KTU ebiyucnumensHoli mexHuku CO PAH (Novosibirsk), Russia

lonywko C.K., KTU sbivucaumensHoli mexHuku CO PAH (Novosibirsk), Russia

tOpyerko A.B., UHCmumym eblyucaumesnsHsix mexHosnoauli CO PAH (Novosibirsk), Russia
Hukonaes C.B., MHcmumym yumonozauu u 2zeHemuku CO PAH (Novosibirsk), Russia

MOAETUPOBAHUE NPOLLECCA ®OPMOOBPA30BAHMA KNETOK 3APOAbI-
LA PACTEHNA KAK AHU3OTPONMHbIX HEOAHOPOAHbIX OBOJIOYEK

MaTtemaTuyeckoe U YNCNEHHOE MOAE/IMPOBaAHUE LUMPOKO WMCMNO/b3YeTcA MPU U3yYeHUU
CNOXHbIX GU3NYECKUX U BMONOrMYECKMX NPOLLECCOB U ABMEHUI 1, B YAaCTHOCTW, NpU uccne-
[0BaHMK npoueccoB dpopmoobpasoBaHMA 3apoabllelt pacTeHnit. HecmoTpa Ha CnoxHoe
CTPOEHMe K/ETKU pacTeHUs, ee MeXaHUYeCcKoe NoBeseHe B NepBOM NpUbAUKEHUU onpe-
[enfeTcA KNEeTOYHOWM CTEHKOM, U B TAKOM NPUBAMMKEHUN KNeTKa NpeacTaBaseT coboi ynpy-
ryto 060/104Ky, 3aNOHEHHYIO }KUAKOCTbIO. [PU MOAENMPOBAHUN NOBEAEHNA CTEHKU K/IETKMU,
COCTOSALLMI M3 BOJIOKOH LLe//TH0/103bl, 06Pa3yHOLLMX KCKENET» CTEHKM, CKAEEHHbIX MONEKYNa-
MU TeMULLENITI0N03bl U/WUN NEKTWUHA, UCMONb30BaNCh COOTHOLIEHWUA MEXaHUKM KOMMO3MT-
HbIX MaTepPManoB 1 KOHCTPYKLMIA [1].

[na vccnepoBaHuA npouecca pocTa 3apodbiwa apabuaoncuca [2] noctasneHa v pelueHa
obpaTtHan 3agava popmoobpasoBaHMA NO onpeseneHNIo MeXaHUYEeCKUX XapaKTePUCTUK Ma-

BprbauKa bama, 05.09. - 09.09.2013. byasa, 10.09. - 14.09.2013.



MNT 2013 e 59

Tepuana KAeTKn, NO3BOMAIOLLMX NONYYNTb 3apaHee N3BECTHYIO reoMeTpUYeckyto dopmy, no-
NYYEHHYO SKCMEePUMEHTANbHO C MOMOLLbIO MeToaa KOHGOKaNbHOM MUKPOCKoNUK. PelweHne
3a/a4uM 1 ero BepudPuKaLma BbINOAHEHbI C UCMO/Ib30BAaHMEM METOA KOHEYHbIX 3/1EMEHTOB,
peanu3osBaHHOro B naketax ANSYS™ n COMSOL™. Moka3aHo, 4Tto Tpebyemasn KoHeuyHas dop-
Ma MOMKeT ObITb JOCTUTHYTa B pe3y/ibTate 4ehopMUPOBAHNA UCXOLHOM 06010YKHM C pa3iny-
HbIMW HavyaNbHbIMW CBOMCTBaMM MaTepnana CTeEHOK KNETKU 3apoablila. Takum 06pa30M, B
obuiem cnyyae pelueHne NoctTaBseHHOW 06paTHOM 3a4a4mM He eIMHCTBEHHO. B paccmoTpeH-
HbIX BApMaHTax AOCTUKEHMA 3a4aHHON GopMbl HallaeHbl 0bLMe TeHAEHLMM U 3aKOHOMEp-
HOCTW, B YACTHOCTM, MO pacnpesesieHNt0 XapaKTEPUCTUK HKECTKOCTM MaTepMana KNeTkn ot

OCHOBaHMA 3apoabllla A0 ero sepLlunHbl.

JINTEPATYPA

1. lonywko C.K., Hemuposckuii HO.B. Mpamblie 1 06paTHble 334a4M MEXAHMKM KOMMO3UTHBIX MJACTUH U 06onoYek
BpaweHua. - M.: PUIMAT/INT, 2008. - 432 c.

2. Hukonaes C.B., Konuaros H.A., Tonywko C.K., Manaku *.K., Yp6aH O., AmenuHa E.B., FOpueHko A.B., fonywko
K.C., 3ybauposa Y.C., MeHeHKo A.B.. Tpybtoin A. MogenmposaHve mopdoaMHAMUKM Ha PaHHUX CTagusax ambpuo-
reHesa pacteHus // BaBUNOBCKUIA KypHai reHeTUKK 1 cenekumm, 2012. T. 16, Ne 4/1/. - C. 805-815.
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AmenuHa E.B., KTU gbivucaumensHol mexHuku CO PAH (Novosibirsk), Russia
lonywko C.K., KTU sbivucaumensHoli mexHuku CO PAH (Novosibirsk), Russia

MOAENTUPOBAHUE N PACYHET HANPAXEHHO-AE®OPMUPOBAHHOIO CO-
CTOAHMA KPYTNbIX NNACTUH, KPYTOBbBIX U SKCUEHTPUYECKMNX KONEL,

Kpyr/ible NaacTUHbI, KPYroBble M 3KCLLEHTPUYECKME KO/bLA LUMPOKO MPUMEHSIOTCS B Kaue-
CTBE Ba*KHEMLUNX 3/1EMEHTOB MHOTMX KOHCTPYKLIMIA OTBETCTBEHHOIO Ha3HaYeHUA B Pas/iny-
HbIX OTPAC/AX COBPEMEHHOW NPOMbILWIEHHOCTH, r4e NOABEPratoTCA NOBbILEHHOMY YPOBH!O
Harpy3oK. BO3MOXHOCTb M3MEHEHMA BHYTPEHHEMN CTPYKTYpbl KOMMO3UTHOIO MaTepuasna
(KM), c oaHOW CTOPOHbI, OTKPbIIO Nepes nccaeaoBaTeNsaMm LWMPOKME BO3MOXKHOCTU MO On-
TUMMU3ALMN NOBEAEHWUSA KOHCTPYKLMIA, C APYrOM CTOPOHbI, U3-3@ HA/IMUYUS AOMOJHUTENbHbIX
napameTpoB, B TOM YMC/Ie MasiblX, OCTPO MOCTaBUIO NPObAEMbl MOUCKA PELIEHWUI ¢ JocTa-
TOYHOW TOYHOCTbIO M 33 NPUEMIEMOE BPEMS.

PeweHune 33434 MeXaHUKM KOMMO3UTHbIX KOHCTPYKLMI B TPEXMEPHOM NMOCTAaHOBKE KpailHe
3aTPyAHEHO, 0COBEHHO MPU HAXOXKAEHUN ONTUMAJIbHBIX peleHnin. MNepexoa K 4BYMEPHbIM
3aZ,a4am Teopuu NAACTUH NO3BOAET PACCMOTPETL Bosiee WNPOKUIA CMIEKTP 3a4ay, 04HAKO
OCTAOTCA OTKPbITBIMM BOMPOChHI MO BbI6OPY KOHKPETHOM TEOPUM pacyeTa 1 ee NPUMEHEHMUIO.
PelueHbl 3343a4m pacyeTa HanpaAKeHHO-4ePpOPMUPOBAHHOTO COCTOSHUA NPU UCNOb30BAHUM
psaAa Teopuih TOHKMX MHOFOC/IOMHbIX MAACTMH, OCHOBAHHbIX HA K/IaCCUYECKOW runoTese o
HEW3MEHHOIN HOPMa/K, FTMNoTe3e O NPSMOIMHENHOM 3/IEMEHTE 4151 BCEro NakKeTa, rmnotese
0 TOM, YTO MOBOPOT HOPMAJIM ONUCLIBAETCA HENpepbiBHO anddepeHumpyemon pyHKLUEN,
KO3QPULMEHTbI KOTOPOMN B KAXKAOM C/IO€ 3aBUCAT OT €ro MeXaHUYEeCKUX XapaKTEPUCTUK, U
rmnoTesax o NPAMOIMHENHOM 31eMeHTe, MPUHATBIM AR KaXK40ro cnoa (rmnoresa «aoma-
HOM IHUWY»). 3334 onpeseneHns HanpsKeHu B anemeHTax KM u xapaKkTep paspyLlieHus
peLlanmcb NPU UCNOAb30BaHMM PA3INYHbIX CTPYKTYPHbIX mogeneit KM [1].

MccnenoBaHoO BAMAHME MEXAaHUYECKMX U CTPYKTYPHbIX NapameTpoB MaTepuana, reomeTpu-
YecKMX NapameTpoB MIACTUH, BUAA HArpy*KeHUA Ha pe3ynbTaTbl pacyeta HAOC, nonyyeHHble
npw UCNOAb30BAHMM PA3IMYHBIX TeOpUiA. JaHbl peKomeHZauumn no Bbibopy Teopuin pacyeta

MHOTOC/IOMHbIX KOMMO3UTHbIX NNAACTUH.
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AHOpees B.K., IHcmumym ebiyucaumensHo2o modenuposaHus CO PAH (Krasnoyarsk), Russia
3AA0A4YA O HECTAULMOHAPHOM ABUXEHUU KUOKOCTU CO CBOBO,IJ,HOﬁ
rPAHULIEM B TOYHOM NOCTAHOBKE

[oknaa noceaueH o63o0py paboT No 0AHO3HAUYHOW Pa3PELIMMOCTU HEMHEWNHOW 3a4aun
Kowwu - MyaccoHa o BosHax Ha BoAe A/1A YPaBHEHUI UAEaNbHOW U BA3KOW KUAKOCTH.

B nepBoi1 YacTM paccmaTpuBalOTCA ABYMEPHbIe MOTEHLMa/IbHble BOMHbI Ha BoAe. 3aga4a o
TaKUX BOJIHAX CBOAMTCA K 3BOJIIOLIMOHHbBIM CUCTEMAM C HE/IOKa/IbHbIMM onepaTopamu. Beo-
AATCA WKanbl 6aHAX0BbIX NMPOCTPAHCTB AaHANUTUYECKUX MO MPOCTPAHCTBEHHbIM NMEpemeH-
HbIM GYHKUMIA M B HUX MPUBOAATCA Pe3ynbTaTbl O KOPPEKTHOCTU 3a4aum Kowwm - MNyaccoHa.
Ob6cykpatoTca BONpochbl 06 OLLeHKe BPEMEHM CYLLECTBOBAHUA PeLLEHW.

Bo BTOpOW YacTh fOKAa[a aHaAM3MpyeTca 3aa4a O BOJIHAX Ha BoAe B Knacce GyHKLMI Ko-
HEYHOW rnaaKoCcTW. JnA NAOCKMX ABUMNKEHUI POPMYNMpYrOTCA YCNOBUA €€ OAHO3HAUYHOM
pa3peLMmocCTm B C/ly4Yae KUAKOCTU KOHEYHOMN M 6ECKOHEYHOW yOUHbI. [JoKa3blBaeTcs, YTo
3a/la4a 0 BOJIHAX Ha BoAe ANA MAEaNbHOM XNAKOCTU KOPPEKTHO NOCTaB/eHa, Korga npous-
BOZHasA MO HOPMA/M OT AaB/EHMA CTPOro oTpuuatenbHa. ObcyKaatoTca dusmnyeckme cnea-
CTBWA 3TOrO OrPaHNYEHUA A1A HEIMHEWNHbIX BOJH.

B TpeTbelt YacTu NpmBeAeHbl pe3yabTaTbhl OAHO3HAYHOM Pa3peLmmocTy 3aga4mn Kowwm - My-
accoHa B TPEXMEPHOW NMOCTAaHOBKE B K/lacce GYHKLUUI KOHEYHOM afKocTu. B aTom ciyyae
MeTOAbl UCCNef0BaHMA ABYMEPHbIX 33434 He NPUMEHUMbI. 34ecb UCNOb3yeTcA MaTema-
TUYECKMI annapaT, OCHOBaHHbIM Ha Teopeme O HEABHOM OMnepaTope, pa3BuTbIl Hawem u
Mosepom.

B 4eTBEPTOM YaCTW U3N0XKEHbI KaYeCTBEHHbIE CBOMCTBA peLleHnit ypaBHeHUn Hasbe - CTOK-
ca, ONUCbIBAOLMNX ABUNKEHUA CO CBOOOAHOM rpaHuULLEN, B YaCTHOCTHU, M BO/IHbI Ha Boge. Mpu-
BeeHbl YC/I0BUA, NPU KOTOPbIX BOHbI 3aTyXatoOT CO BPEMEHEM MO CTENEHHOMY 3aKOHY.
MpencTaBneHbl HOBble pe3y/ibTaTbl aBTOPa, CBA3AHHbIE C MOCTPOEHMEM TOUHbIX PeLUeHU B

3ada4e O BO/ZIHaX Ha BoAe U Ux yCTOVIHMBOCTM.
Pabota BbinonHeHa npu noagepxke CO PAH, mexXaAMCUMNANHAPHBIN MHTErpaLMOHHbIN NpoekT Ne 44,
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AHOpeesa H.M., Cubupckuli gpedepansHebil yHusepcumem (Krasnoyarsk), Russia
ABTOMATU3ALUNA NEPBOHAYA/IbHOTO AHAJZTU3A MATPULbI TECTOBbIX
PE3Y/ZIbTATOB C NTOMOLL b PACHETHOIO CLLEHAPUA MS Excel

MHTEPaKTUBHBIN Kypc npakTuyeckon paboTbl no aucumnavHe «MHGopmaTUKa» gns cry-
[EHTOB 3KOHOMMYECKMX cheumanbHocTeld MHCTUTYTa SKOHOMMUKM, YNpaBiaeHUA U NpuUpo-
aonosb3oBaHma ®TAQY BIMNO COY paspaboTaH n peasin3oBaH HaMKU B CUCTEME YrpaB/ieHUs
obyueHnem «MOODLE». CTpyKTypa Kypca BKAtoYaeT BaHK TeCTOBbIX 3aaHWUI, U3 KOTOPbIX
npenogasatenb popmupyet TecT. Cuctema «MOODLE» opraHusyeT KOMMbOTEPHOE TECTU-
poBaHue, bopmupyeT MaTpULLy TECTOBbIX pPe3y/bTaToB. [lepBOHaYabHbIA aHaU3 pesy/bTa-
TOB TECTUPOBAHMA NPOBOANTCS C Lie/Ibi0 KaYeCTBEHHOW OLEHKM CTPYKTYPbl 3HAHUIW CTYAEHTa
M CBOMCTB TECTA KAaK M3MEPUTENIbHOTO MHCTPYMEHTA N3MEPEHUS YPOBHA NOATOTOBJAEHHOCTH
CTyLEeHTa.

B goKknage npeacraBsieH pacyeTHbIM cueHapuii MS Excel, aBTomaTUsMpyoWMin nepBoHa-
YasZibHbIN aHaNN3 MaTPULbl TECTOBbIX pe3ynbTaToB. CueHapuil onpeaenset TecToBble 3a-
OaHWA, Ha KOTOpble [JaHbl TOIbKO BEPHbIE WN TONbKO HEBEPHbIe OTBETbI. TakMe 3aZaHuA
He COOTBETCTBYIOT YPOBHIO MOArOTOBAEHHOCTU CTYAEHTOB, OHW LO/IKHbI ObITb UCKAIOYEHDI
13 Tecta. MckaxkeHHble NPodUAN TECTUPOBAHUA CTYAEHTOB CUFHANMU3MPYIOT O HAZIMYMKN B
TecTe 3agaHWM, GOPMYSIMPOBKM KOTOPBIX BKAKOYAOT HepaboTatowme ANCTPAKTOPbI AN [0-
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MyCKatoT yraZblBaHMe BEPHOro oTBeTa. PacueTHbIN cueHapuii NepeBoanT MHAMBUAYA/bHbIE
6annbl cTyAeHTOB M Han/bl TECTOBbLIX 334aHWUI B JIOFUTbI, ONpeaenseT cTeneHn COOTBETCTBUA
YPOBHA NOAFOTOBAEHHOCTU CTYAEHTOB YPOBHIO TPYAHOCTU TECTOBbIX 3a4aHUI. [InA OoueHKM
Mepbl KOPPENALMOHHOM CBA3M TECTOBbIX PE3Y/NbTaTOB KaXKA0ro 3aAaHua ¢ cymmon 6annos
no BCEMY TECTY W 3aZ,l@aHNIN MeXKay cobOoM CLeHapuii paccunTbiBaeT KO3OULMEHTbI MAPHON
KOHKopZauun KeHgenna (w). M3 TecTa cnefyeTt MCKAOYaTb 3a4aHUA, pe3ynbTaTbl KOTOPbIX
cnabo cornacytoTca ¢ MTorosbim 6annom ctyaeHTa (w<0.65). Eciv pesynbTaThl 3a4aHNI nme-
0T BbICOKMI ypoBEHb CcornacoBaHHOCTU (W>0.75), 04HO 13 HUX CnesyeT UCKAOYUTb U3 TecTa.
Co3/aHHbIM pacyeTHbIM CLEeHapuii onepaTMBHO MNpeaoCTaBAseT MpenogasaTento UTorM
nepBOHAYabHOMO aHa/M3a MATPULbl TECTOBbLIX pe3ynbTaToB. Mpenogasatenb NpUHUMAET
pelweHne 06 ycTpaHeHWUW BblIsIBNEHHbIX HapyLWeHUM, NOBTOPEHUM TECTUPOBAHUA U NepPBO-
HaYaNbHOro aHaNM3a UAK O NOCTPOEHUN LOBEPUTENBHOIO MHTEPBAA UCTUHHOIO TECTOBOTIO
6anna cTyaeHTa.

MIT 2013

Arandjelovic I., University of Belgrade, Faculty of Mechanical Engineering (Belgrade), Serbia
MEASURES OF NONCOMPACTNESS ON SYMMETRIC SPACES

The theory of measures of noncompactness has many applications in Topology, Functional
analysis and Operator theory. The most important examples of such functions are:
Kuratowski’s measure, Hausdorff’s measure, inner measure of Hausdorff and measure of
Istratescu. In this talk (paper) we give some results for measures of noncompactness defined
on symmetric spaces.
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Rajic R., University of Belgrade, Faculty of Mechanical Engineering (Belgrade), Serbia
Krstic D., University of Belgrade, Faculty of Mechanical Engineering (Belgrade), Serbia

PROGRAMMING LANGUAGE FORTRAN - THE FIRST SIXTY YEARS

In this talk will be presented historical developtment of programming language FORTRAN.
It is the oldest high-level programming language. Designed by John Backus for IBM in
the late 1950s, it is still popular today, particularly for scientific applications that require
extensive mathematical computations. In late 1953, John W. Backus submitted a proposal
to his superiors at IBM to develop a more practical alternative to assembly language for
programming their IBM 704 mainframe computer. Backus historic FORTRAN team consisted
of programmers Richard Goldberg, Sheldon F. Best, Harlan Herrick, Peter Sheridan, Roy Nutt,
Robert Nelson, Irving Ziller, Lois Haibt, and David Sayre.
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Aritonovic M., High school of Natural Sciences, and Social Sciences in Kosovska Mitrovica (K. Mitrovica), Serbia
Nedic D., Faculty of Traffic Engineering, University of Istocno Sarajevo (Doboj), Bosnia-Herzegovina

HOW TO LEARN A LINEAR FUNCTION USING GeoGebra MATHEMATICAL
SOFTWARE

Teaching mathematics is increasingly relying on the use of computers and educational
software.

The subject of this work is learning linear functions using GeoGebra software. This work
is to show that students can learn basic properties of linear functions through interesting
animation. The aim of this approach is to improve mathematics teaching by using computer
software, thus activating students’ interest and motivation for studying mathematics.

Key words: linear function, zero of a function, straight line direction coefficient, animation,
GeoGebra.
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Arkhipov D.G., Kutateladze Institute of Thermophysics of SB RAS (Novosibirsk), Russia
Khabakhpashev G.A., Kutateladze Institute of Thermophysics of SB RAS (Novosibirsk), Russia

NUMERICAL MODELING OF THE FORM CHANNEL INFLUENCE ON A TRANS-
FORMATION OF WEAKLY NONLINEAR PERTURBATIONS OF AN INTERFACE
OF TWO SHALLOW LIQUIDS

The combined approach for the dynamics description of spatial waves on an interface of a
two-layered liquid in a channel with fixed rigid lid and bottom is proposed. It is presumed that
characteristic horizontal dimensions of perturbations are moderately large, their amplitudes
are small but finite, the lid and bottom may be weakly sloping, and capillary effects are not
big. The deduced system of equations may be applied for a simulation of waves propagating
simultaneously in arbitrary horizontal directions. This system is calculated similarly [1]. The
solutions of several characteristic planar problems are found numerically, and the effect of
lid and bottom shapes on the evolution of disturbances which are lengthy or solitary in space
is shown.

In the case of plane waves running only along one coordinate in the channel with the lid and
bottom which depend on only this coordinate too, the obtained system is reduced to one
equation for special function. The analogous equation for perturbations of a free surface of
the shallow water is presented in [2]. The problem of the head-on collision of two solitary
waves in the horizontal channel is solved analytically. Results of computing experiments on
the form channel influence on a transformation of perturbations are shown.

REFERENCES
1. Arkhipov D.G., Safarova N.S., Khabakhpashev G.A. Comput. Technol. 2011. V. 16, no. 1. P. 3-17.
2. Arkhipov D.G., Khabakhpashev G.A. JETP Letters. 2011. Vol. 93, no. 8. P. 423-426.
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Lieenodyb O.10., MUicmumym mennogusuku um. C.C. Kymamenadze CO PAH (Novosibirsk), Russia

UCCNEQOBAHUE TMHEMHOMN YCTONYUBOCTU KONbLIEBOTO PEXXUMA
DBYX®A3ZHOIO TEMEHUA

B pa60Te nccneanyetca CoBMmectHoe TedeHune TOHKOM MNIEHKMU HKNOKOCTU U Typ6yl'IEHTHOI'0 no-
TOKarasas LJ,VII'IVIHLI,pVI‘-IECKOVI pr6e. Bcneacteme manoctm oTHOWeEHMA CKOpOCTeVI KNOKOCTH
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M rasa 3agaya MOXKET ObITb pasgesieHa Ha ABe YacTU: pacyeT HOPMasbHbIX U KacaTeabHbIX
HanpsAXKeHUI Co CTOPOHbI rasa, 0b6TEKAIOLLEro TBEPAYIO HEMOABUKHYO MCKPUB/IEHHYHO CTEH-
Ky M UccnefoBaHve AUHAMUKK MIEHKU B NONE 3TUX HaNpsKeHW. ToNWMHa NAEHKU Mana
Mo CPaBHEHUIO C AJIMHOM BOJIHbI, YTO MO3BOJIAET IMHEAPU30BaTb 3a4a4y B rasoBoli ¢ase. B
pabote [1] 6bina BbiBEAEHA HOBAA CUCTEMA YPABHEHUI A8 MOLENMPOBAHUA HENMHENHbIX
BOJIH Ha NOBEPXHOCTM MJIEHKM }KUAKOCTU, CBOBOAHO CTEKAOLWEN NO BEPTUKANbHOW NAOCKO-
cT. OCHOBHbIE NPEMMYLLLECTBA 3TOM CUCTEMbI - HEMOABUMKHOCTb rPaHuUL, 061aCTV TeYEeHUs U
AvBepreHTHan ¢popma, yaobHan 418 NOCTPOEHUA KOHCePBATMBHbIX Pa3HOCTHbIX cxem. Lienb
HacTosAwen paboTbl - NONYYUTb aHANOTMYHYIO CUCTEMY YPABHEHMI, YUUTbIBAIOLLYHO BO34EN-
CTBME rasa Ha TeYeHUe NJIEeHKN U UCCNea0BaTb IMHENHYIO YCTOMYMBOCTb NIEHOYHOIO Teye-
HMA B LULMPOKOM AManasoHe napamMeTpoB 3a4auyu M Pas/iMyHbIX Mogesei TypbyneHTHOCTH
rasoBOro noToka.

BblIM NoAyYeHbl M NPOAHANN3MPOBaHbI KPUBbIE HENTPAIbHOM YCTOMYMBOCTH, A TaKKe AWC-
NEePCUOHHbIE XapaKTEPUCTUKU JIMHENHbIX BOMH. HaliZeHbl BOMHbI MAaKCMMANbHOMO pocCTa.
OB6Hapy:KeHO, YTO A/19 YMEPEHHbIX Yncen PeliHoMbACa KUAKOCTM BCE MOAENU AatoT Kavye-
CTBEHHO NOXOXKMe pe3ynbTaTbl. [pyM yMeHbLWEHUN YNCAa PeHObACA, OTIMYNA MEXKAY pe-
3ynbTaTaMy, NONYYEeHHbIMUM MO Pa3HbIM MOAENAMMN Typ6\/}1€HTHOCTVI, cTaHoBATCA 6onee Bbl-

pa*KeHHbIMU.

PaboTa BbINnoHeHa Npu G1HAHCOBOM NoaAepKKe rpaHTa MpasutenscTea Poccum Ana rocyaapcTBEHHON NOAAE PIHKKM

Hay4HbIX UCCNEA0BAHUI NPOBOAMMBIX MO PYKOBOACTBOM BeAyLLMX Y4EHbIX B pocCUiicKMX By3ax Ne 11.G34.31.0035

(Beaywmit yueHbiii - B.E. 3axapos, FOY BIMO «HOBOCMBUPCKUIA rOCYAapCTBEHHDbIN YHUBEPCUTETY).
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DEVELOPMENT OF ALGORITHMS FOR IMAGE RECOGNITION NEEDED TO AS-
SESS THE QUALITY OF THE MINERAL SPECIES IN THE MINING INDUSTRY

Knowledge of the modal composition of the rock or ore is very important for solving the
mineralogical and technological issues. Today, in the analysis of rocks are widely used
both traditional and modern mineralogical and analytical techniques: optical and electron
microscopy, X-ray diffraction, electron microprobe, and elemental analyzes, and the methods
are widely involved studying the physical properties of minerals. With the expansion and
deepening of knowledge about minerals are gaining the technical means to investigate their
microstructure.

The purpose of this paper is development of new methods and algorithms for raster image
processing, resulting microscopy to tackle problems of «machine» for evaluation of the
quality of the mineral species in the mining industry.

This work is supposed to perform cluster analysis for segmentation of colorimages. The classic
version of the cluster analysis, focused on a random selection of centroids unacceptable to
adequately address the problems due to variations in the resulting picture segmentation,
which, in turn, is highly dependent on the filing of observations at the input of the algorithm.
As the results of processing a test image, each picture is different form of segmentation
obtained segments. As the criteria for assessing the quality of the segmentation is expected
to use a combined standard error, Hausdorff measure, the function of Liu and Yang. Also be
used visual assessment, which exhibited a hundred point scale, based on the adequacy of the
segmentation of objects in the problem of interest. It will be maximum if after segmentation
image is divided into segments, perfectly inscribed in the border search objects.
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These methods and algorithms might be used for raster image processing, resulting
microscopy to tackle problems of «machine» for evaluation of the quality of the mineral
species in the mining industry.
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RESEARCH OF CORRELATION BETWEEN POPULATION DISEASES AND HARM-
FUL SUBSTANCES EMISSIONS IN THE ATMOSPHERE FROM THE INDUSTRIAL
ENTERPRISES

The purpose of this article is on the basis of theoretical researches and processing of
statistical materials to develop a complex estimation technique of harmful emissions
negative influence on a state of health of the population - number of the treated patients,
cost of treatment, and the damage caused to health. The complex estimation of atmospheric
air pollution by harmful emissions at shock emissions and normative work of the industrial
enterprises is executed. East-Kazakhstan region, in particular the city of Ust-Kamenogorsk,
is one of the highly industrialized regions of the country with a very high concentration of
large non-ferrous and ferrous metallurgy, energy sector, mining and engineering industries.
Due to significant environmental pollution by harmful emissions in the region formed a
kind of human-induced biogeochemical province with a high content of heavy metals in
the environment, such as zinc, lead and ther harmful substances. To study the correlation
between diseases and emissions was used technology based on OLAP (On-line Analytical
Processing). The concept of OLAP is the principle of multi-dimensional data representation.
To build a multidimensional cube as the measurements were taken following categories:
hospital, month and year of discharge of treated patients, the number of clinical and cost-
group. As a measure - the cost of the clinical classification in which the hospital gets this case.
Defining the dimensions or categories for which will analyse and synthesize information,
go to the next stage - the construction of cubes. The estimation of connection between
shock emissions of harmful substances with growth of diseases, number of the treated
patients is given. Function «doze - effect» for the basic kinds of polluting substances and the
based groups disease is quantitatively appreciated. The estimations technique of treatment
of patients cost and damage to health of the population, the harmful substances caused
by emissions is developed. These data show a clear connection between the emissions
of pollutants and diseases, and the use of OLAP-technology allows us to estimate these
relationships quantitatively.
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OBOBLWEHUE MATPUL, ABAMAPA U CO3AAHUE UX UHTEPHET-BAHKA

HayuHbI MHTEpec K MaTpuuam Agamapa npoles HeCKo/bKo cTaauii. Tak, B Hayane nosa-
NPOLU/IOrO CTO/IETUA UHTEPEC MATEMATMKOB KOHLEHTPMPOBA/ICA HA MCCNeA0BaHUM AeTep-
MMHaHTa MaTpuL,. Afamap nokasas, YTo MaTpuubl ¢ anemeHTamu {1, -1}, BblgeneHHble ele
CunbBecTpom, 061afatoT IKCTpeManbHbiMK cBoicTBamm [1]. Cnegyrowas ctagus ceasaHa C
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3NOXO0M KOCMMYECKMX NONETOB - 60/1blOe 3HaYeHMe NPUobpenm NPUHLMMNbI MOMEXOYCTOM-
YMBOTrO KOAMPOBaHMA MHOPMALMM Ha OCHOBE MaTpuL, Agamapa, B TOM YMC/1e KOAMPOBaHMe
N CXKaTue U306pakeHu.

MaTtemaTuyeckoe UccnefoBaHME, Kak U MHOFOe NpoYyee, MMeeT CBOK MHepuuto. MepBoHa-
YasibHO MaTpULbl UCKanU NepebopHbIMM Npoueaypamn. B To ke Bpems, BblYUCIUTENbHARA
MmaTemaTuka obnafaeT MOLLHbIM apCceHas oM CpeAacTB NPOBeAEHUA UCCNefO0BaHUM - IKC-
TpemasibHble MaTPULbl MOXKHO MCKaTb YyTb /1IN HE METOAaMM TEOPUUN yNpaBaeHUA, NpU4EM
YeTHbIX MM HEeYETHbIX NOPAAKOB, BCe PaBHO. Ha yHUKaNbHYIO pOAb MATPUL, HEYETHbIX MO-
PAAKOB 06paTUA BHUMAHME eLle UTANbAHCKUIA MaTemaTnk Ckapnu [2]. MUcnonb3osas 610Ku,
pa3MepHOCTb KOTOPbIX paBHa NepBbiM Ynciam MepceHHa 3 U 7, OH Nerko npes3oLuen pe-
3ynbTaThl Ajamapa, MoCTPOMB MaTpULLbl He TOIbKO 12-ro, HO U 56-ro nopAAKoB.

B 060ux cnyyanx NopaAoK pesynbTMpytolein MaTpuubl paseH n(n+1), rae n - yncno Mepces-
Ha. MHOeCTBa TaKMX MaTpuL, Ha NPAKTUKE, 3HAYUTENbHO WKpe. ABTOpamu NOyYeHbl Mma-
TPULbl HEYETHbIX MOPALKOB, COOTBETCTBYOLWMX Yncnam MepceHHa u Pepma, OHU Ha3BaHbI
maTtpuuamm Agamapa-MepceHHa n Agamapa-®epma. BbluncaeHbl Takke maTpuubl Agama-
pa-ditfiepa YeTHbIX NOPALKOB, BOCNOMHSAOLWME Npobesbl B BUAE HECYLLECTBYOWMX MATPUL,
Benesunya, u elle AecATOK apTedaKTHbIX MATPULL.

HaxoxaeHve HoBbIX 0606LLEHHbIX MaTPUL, - BbIYMCAUTEIBHO TPYAOEMKaa npoueaypa. OHa
CBfA3aHa KaK C HETPMBMA/IbHbIM aHA/IM30M CTPYKTYPHbIX MHBAaPUAHTOB MPU OTAENEHUMU Kali-
Mbl Yy MaTpuy, Agamapa, Kak B metoge CKapnu, Tak U C UTepaLMOHHbIM BbIYUC/IEHUEM [/10-
6anbHOTrO (MM NOKaNbHOTO, NPWU CHUMKEHUU TPe6OBaHNI) MUHUMYMa MaKcMmyma abCcontoT-
HbIX 3HAYEHUI 3/1EMEHTOB OPTOrOHasIbHbIX MaTpuL, (M-maTpuL).

JOoCTUXKeHUs B paccmaTpuBaemol 06/1acTM BeCbMa BaXKHbl U MPUOPUTETHBI. MmeeT cmbicn
opraHu3oBaTb MHTepHeT-6aHK 0606WeHHbIX MaTpuL, AZamapa U anropuTMoB UX BbluUCae-
Hus. MpeanaraeTca co34aHNe MaTEMATUYECKON CETU C UCNOMHAEMbIMU anropuTMamu anas
npoBeAeHNA COBMECTHbIX paboT B IHTepHET pacnpeseneHHbIM Hay4YHbIM KONNEKTUBOM UC-

cneposatenei.
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FrEEOMH®OPMALMOHHAA CUCTEMA NMPOTHO3A BE3OMNACHOCTU CEJIbCKO-
ro HACEIEHHOTO NYHKTA MPU NNECHbIX MOXAPAX HA NPUNETAIOLLEWN
TEPPUTOPUU

CoBpeMeHHble KNMMaTUYECKME YCOBUA XapaKTepm3yroTca PesKnmu nepenagamm temnepa-
TYp OKpYrKatolel cpeabl U HEPaBHOMEPHbIM pacnpeseneHrem 0CagKoB BO BPEMEHU MO-
’KapoonacHOro CesoHa M No KOHTpoAUpyemoi TeppuTopuu [1]. BaxkHoe 3HayeHue MmeeT
OXPaHa CeNbCKUX HAaCeNeHHbIX MYHKTOB OT BO34ENCTBMA NECHbIX NoXapos [2,3]. Bo3amoxkeH
nepexoa, IeCHOTO MNoyKapa ¢ npuieratowein TeppUTOPUN Ha HaceNeHHbIW NYHKT U BO3HMK-
HOBeHMe B Hem Moxapa (B 3apybexHon nutepatype Wildland-Urban Interface Fires [4]).
HebnaronpuaTHblie KnMMaTnyeckne ycnosus netom 2010 roaa obycnoBuaM YpesBblYaHYO
CUTyauMIo C NIeCHbIMK MoXKapamu B EBponeiickoi yactu Poccun 1 page Apyrux permoHos
(LleHTpanbHana Poccus, MoBomkbe, YykoTKa, [arectaH). B PA3aHckolt 06aacty 66110 yHUYTO-
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KeHo orHem 233 *Kuablx Aoma, 532 yenoBeKa ocTtannch 6e3 Kposa. B aepeBHsx MepeaenbLbl
1 TpebyxMHO He 0CTaN0Chb HY OAHOTO AOMA UK CTpoeHus [5].

Llenb nccnepoBaHus - pa3paboTka KOHLENTyaNbHOro MiaHa co3gaHua MHGOPMaLMOHHON
CMCTeMbI MPOrHO3MpPOBaHMUA JIECONOXKAPHOIO pUCKa Ha 6ase AeTepMUHUPOBAHHO-BEPOAT-
HOCTHOroO MeToza U Beb-opneHTUPoBaHHbIX TMC-TexHoNOTUA.

BakHOl npobnemoit, cTosAwen nepes afAMUHUCTPALMEN CENbCKUX HACENEHHbIX MYHKTOB,
aBnserca obecneyeHne NoxKapHoW 6e30MacHOCTU Cen M MOCE/IKOB B YC/NOBUAX HaNUuusA
AKTMBHbIX 0YaroB /IeCHbIX MOXapoB B UX OKpecTHOCTU. CobbiTua 2010 r. noKasanu, 4YTo ur-
HOpUpOBaHMe 3TOM NPobsemMbl MOMKET MPUBECTM K KaTacTpopUUeCKMM MnocieacTBUSM.
Mpepnaraetca AeTEPMUHUPOBAHHO-BEPOATHOCTHbIM METO4 MPOrHo3MpPOBaHMA MOXKAPHOM
6e30MacHOCTM CENbCKOTO HaceNeHHOoro NyHKTa. PaccmaTpuBaeTcs MexaHU3m nepexoaa Jiec-
HOTrO MO*Kapa Ha Ce/IbCKMIA HaceneHHbl MyHKT. MporHocTUYeckaa cucTema peanmsyertcs C

NMOMOLLBbIO reoun HCbOpMaLI,MOHHbIX TeXHOMOTUN.
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MATEMATUYECKOE MOAE/TMPOBAHUE 3AXKUTAHNA CNOA NECHbIX FOPIO-
YUX MATEPUANOB COOKYCUPOBAHHbBIM CO/THEYHbIM U3NTYHEHUEM

MPUYMHBI BOSHUKHOBEHMA IECHBIX MOXKAPOB AOCTAaTOYHO pPa3HO06pasHbl [1] n moryT umeTb
KaK aHTpoOMoreHHoe, Tak U NpUpoaHoe npoucxoxaeHne. OfHAKO, B CTaTUCTUYECKMX OaH-
HbIX 3aMETHasA 40/1A NOXKAPOB dUrypmnpyeTt ¢ opmMyIMPOBKOIM “NPUYMHA BOSHUKHOBEHMUA He
yctaHoBneHa” [1] nam “no BuHe YyenoseKka”. Mpuyem nocnegHuii BapnUaHT UCNOAb3YyeTcs A0-
CTATOYHO YaCTO, ECIN UCTUHHAA MPUYMHA BO3rOPaHMA He ycTaHoB/eHa. Hanpumep, HepeaKo
B CPeACTBaX MAccoBOM MHPOPMALMM BCe MPUUMHBI MOXKAPOB PA3aenAloT Ha ABe rpynnbl:
“cnepcTeme rpo3oBOi aKTMBHOCTM” M “No BMHe yenoBeKa”. [py TaKOM MOAXOAE K OLeHKe
NPWYNH BO3HUKHOBEHMA MOMKAPOB TPYAHO pa3pabaTtbiBaTb KOHKPETHble MeponpuaTUa Mo
npeaoTBPaLLEHMIO NIECHbIX MOXKAPOB. B ToXKe Bpems, COrMacHo npaBuiamM NosKapHoi 6es-
OMacHOCTU B Iecax 3anpeLsaeTcsa pasbpacbiBaTb CTEKAAHHbIE OYTbIIKA [2], TaK KaK OHU MK
MX OCKOJIKM MOTYT CHOKYCMPOBATb COTHEYHOE U3/TyYEHME U BbI3BATb Bo3ropaHue JITM.
Llenb nccnenoBaHus - YUCEHHOE MOLENNPOBAHME YCI0BUIA 3aXKkMraHma cnos JIFM B pesynb-
TaTe BO34ENCTBMA CPOKYCUPOBAHHOIO MOTOKA COHEYHOTO U3/yUYEHUS.

Mpouecc BocnnameHeHus cnos JITM choKycMpoBaHHbIM MOTOKOM COTHEYHOTO U3/TyYeHUs
OMNUCLIBAETCA CUCTEMOW OAHOMEPHbIX HECTALMOHAPHbIX HENMHENHbIX YPaBHEHWIN Tenso-
NPoBOAHOCTM U AnddY3UUN C COOTBETCTBYHOLLMMM HAYaIbHBIMWU U FPAHUYHBIMU YCI0BUSMM.
YucneHHana peannsaums NpoBeAeHa C UCNONb30BaHMEM KOHEYHO-PAa3HOCTHOrO MmeToza. Pas-
HOCTHbI€ aHaNOMM OAHOMEPHbIX YPaBHEHMUI TENIONPOBOAHOCTU U AnbdY3NN peLleHbl MeTo-
[OM MPOTOHKM B COYETaHUM C METOLOM NPOCTOM UTEpaLUM.

TaK)Ke NpoBeAeHO 3KCMepUMEHTabHOE 1ccaeg0BaHMe NPoLEeccoB 3axmnraHna JIFM cdoky-
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CMPOBAHHbIM CONMHEYHbIM M3NydyeHneM. KOHLEeHTPaLMA CONHEYHOW SHeprumM npoBoannach
BOMHYTO-BbIMNYK/ION CTEKNAHHON NIMH30M. OnpeaeneHo Bpemsa 3a4ePiKKM 3aXKMUraHMA Kak no
3KCNepuMeHTaNbHbIM AaHHbIM, TaK 1 B pe3y/ibTaTe maTemMaTU4ecKoro mogenmposaHumsa. Npo-
BeZleH CPaBHUTENbHbINA aHANN3 TEOPETUYECKUX CNEeACTBUMA M Pe3y/bTaToB dKCNepUMeHTa.
Ha ocHOBaHMM NONyYEHHbIX PE3yNbTAaTOB MOXHO CAeNaTb BblBOA O H60/bLIOK BEPOATHOCTM
BO3ropaHui cyxux JITM npu BO34eMCTBMM HA HUX KOHLEHTPMPOBAHHbIX NMOTOKOB CO/HEY-
HOro mn3ny4yeHua. MNpuyem cTeneHb KOHUEHTPALUMN SHEPTMM HE OYEHb BbICOKA M NpeacTas-
NAETCA BNOMHEe AOCTUKMMOW Ha MPAKTUKE B C/lyHae NPOXOXKAEHWA COHEYHOrO U3y4YeHUs
He TO/IbKO Yepes NycTble UK YacTUYHO HaMOHEHHbIE BOAOW eMKOCTU (CTekNAHHbIe BaHKu
nnn BYTBIIKM) UK UX OCKOJIKM, HO, BOSMOKHO, M Yepes 6onblume Kamniu CMOosbl XBOMHbIX

AepesBbeBs.
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GIS “ETHNO-ECOLOGICAL POTENTIAL OF TRADITIONAL LANDING IN
BURYATIA”

At the modern level of social development informational systems are increasingly used in
various aspects of political, economic, scientific, educational and commercial activities.
They often become the core instrument for the development of programs of integrated
management of ranked territories. Geographic information systems and databases are of
great importance in issues of environmental management, environmental security and man-
made ecosystems sustainability.

The aim of our research work is environmental studies of indigenous traditions in Buryatia,
its ethno-ecological potential, cartographic modeling of structural and functional features of
unique natural and man-made ecosystems.

In progress of our work GIS named “Ethno-ecological potential of traditional landing in
Buryatia” was designed. Databases based on thematic maps, plans, diagrams, statistical
books, reports and surveys on the focus territory were created. Informational and thematic
blocks were identified and filled with data on natural-resource potential, the environmental
and social situation in the study area.

The system architecture includes GIS server, attribute database server, large format printing
subsystem, and various problem-oriented add-ons. The GIS server is responsible for basic
manipulation with abstract documents, layers, vector data visualizers, and so on. The add-
ons contain descriptions the specific implementation of certain types of documents, layers,
special algorithms for analysis and processing of graphics information.

The data is stored with PostGIS which is an extension of PostgreSQL, a free object-relational
database management system. Data preparation for GIS is implemented in combined
approach using local workplaces for data entry based on typical GIS and database software
as well as Internet/Intranet tools.
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Beisel S., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
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Shokin Y., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

TSUNAMIS IN THE OKHOTSK SEA: RESULTS OF NUMERICAL SIMULATION
AND ANALYSIS OF HISTORICAL DATA

The content of the report is based on the materials obtained by the authors as a result of
computational experiments and analysis of historical information about the tsunamis in the
Sea of Okhotsk. The main attention was focused on the seismogenic tsunamis associated with
earthquakes occurring in the Kuril-Kamchatka region. Evaluation of tsunami manifestations
near the Sea of Okhotsk coast demonstrated the real danger (wave heights of more than
2 m) which arise after an undersea earthquake on the shelf and continental slope of the
Kuril island arc with magnitudes over Mw=8.4. Mega earthquakes (with a magnitude of
Mw=9.0 or more) lead to intense penetration of the tsunami energy into the waters of the
Sea of Okhotsk with the capture of the energy on the Sakhalin shelf, the northern part of the
Okhotsk Sea coast and the west coast of Kamchatka. Wave heights in the area of Okhotsk and
Magadan, in this case, can reach 10 m. In addition to pure research interest, this results are

directly focused on the modernization of the National tsunami warning system.

The work was supported by the Russian Foundation for Basic Research (projects 12-05-00894, 12-07-00406), by the
Program of Integration Research, SB RAS (projects 117A, 37B), and by the Grant Council of the President of Russian
Federation for state support of leading schientific schools of RF (project NSh-6293.2012.9).
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NUMERICAL SIMULATION OF TSUNAMI RUNUP ON THE COAST NEAR THE
SEVERO-KURILSK TOWN AND MALOKURILSKAYA BAY

Works on improvement the assessment of tsunami manifestation off the coast necessitated
the creation of methods, algorithms and software for the simulation of tsunami runup on
coastal zone to determine the flood zone, the distribution of flow rates maximum depths
and duration of flooding.

One of the key requirements for this toolbox is the ability to use it in a real water areas with
sharply varying bathymetry, greatly changing steepness of terrain adjacent to the shore line,
irregularity of «water-land» border.

The authors examined various approaches, including techniques based on the use of
analytically given boundary conditions, methods of extrapolation and algorithms of through
calculation. According to the tests’ results the method of large particles, proposed in [1], was
chosen as the basic algorithm.

The results presented in the report are related to the investigation of the behavior of tsunami
waves near the two parts of the coast of the Far East of Russia - in the vicinity of the Severo-
Kurilsk town and Malokurilskaya Bay.

The authors considered the model tsunamis generated by hypothetical tsunamigenic
earthquakes, the sources of which were calculated using the dislocation model of Podiapolsky-
Gusyiakov-Okada. The processes of waves propagation over the ocean and runup on the
shore are modeled within the framework of the shallow water equations. The wave runup
is calculated using specialized design module that performs the modeling of tsunami runup
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on the detailed computational grids covering the pre-selected parts of the coastal zone. The
exchange of information with the domain of modeling of wave propagation from the source
to the coastal zone is carried out through the boundaries. The results are compared with the
known data of field observations.

The work was supported by the Russian Foundation for Basic Research (projects 12-05-00894, 12-07-00406), by the
Program of Integration Research, SB RAS (projects 117A, 37B), and by the Grant Council of the President of Russian
Federation for state support of leading schientific schools of RF (project NSh-6293.2012.9).
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CHARACTERISTICS OF PERFORMANCE OF SMALL INTERNAL AUDIT
ACTIVITIES: THE CASE STUDY OF ORGANIZATIONS IN SERBIA

Internal auditing should establish performance metrics and related measurement criterion
appropriate to its environment/organization to measure the degree (including quality) of
achievements of objectives for which the internal audit activity is established. The case
study of the performance of small internal audit activities in Serbia reveals that high level
of regulation contributes to the establishments of objectives which enhance credibility of
internal audit activities, although they do not fully comply with the Standards.
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MATEMATUYECKOE MOAE/IMPOBAHUE SNNIEKTPOMATHUTHbLIX MPOLLECCOB
3NIEKTPOMEXAHUYECKUX NPEOBEPA30OBATE/IEA SHEPTUMU

MepcnekTUBHbIMM METOAaMW WUCCNeAO0BaHWUA SNEKTPOMEXaHUYecKux npeobpasosaTenel
SHEeprun ABNAKOTCA METoAbl MaTeMATUYECKOro MOAE/NMPOBaHNA, OCHOBaHHbIE HA YUC/IEH-
HOM peLUeHWUM YPaBHEHWUI 31EKTPOMarHUTHOrO NoAA.

B oTAnuMe OT LWWMPOKO NPUMEHAEMBIX Ha NMPaKTUKe MaTeMaTUYECKUX Mofenein, OCHOBaHHbIX
Ha aHann3e 3N1eKTPUYECKUX Lienel - CXem 3amellleHna npeobpasosaTeneir, 3STM meToap! no-
3BO/IALOT MOYYNUTb MPOCTPAHCTBEHHOE pacnpefeneHne MarHUTHbIX U TemnepaTypHbIX No-
Nen, 3INeKTPUYECKMX U MarHUTHbIX NOTepPb B 3/1eMeHTax KOHCTPYKUUK npeobpa3osaTtenen,
T.e. UHPOPMaALMIO, HEOOXOAMMYIO ANA UX MPOEKTUPOBAHMA.

[na nocTpoeHMa MaTemaTUYeCKMX MOAeselt 3N1eKTPOMEXaHUYeCKMX NnpeobpasoBaTenein mc-
Nnosb3yeTcs CUCTeMa ypaBHeHUI Makcsenna, npu ycioBuUM NpeHebpeeHnUs TokaMu cme-
LLEHUA, COBMECTHO C YPAaBHEHUAMMU MaTepPUabHbIX CPes - MaTepuasnos, NPUMEHAEMbIX B
KOHCTPYKUMM npeobpasosaTteneit. MpuHMMan M3BeCTHble JOMNYLEHUA, YKa3aHHasA cuctema
ypaBHeHWI TpaHChOpMUpPYeTCa K KpaeBbiM 3aa4am € NeprognyeckUMmM rpaHnYHbIMM yCno-
BMAMM MO OAHOM U3 KOOPAMHAT U YCNOBUAMM NEPBOTO PoAa - Mo ApYrum. PeleHne KpaeBbix
334,34 NPOM3BOAUTCA YNCIEHHBIMU METOAAMM C MCNONb30BaHWeM BbicTporo npeobpasosa-
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HuAa Oypbe.

PaspaboTaHHble MeToAbl MaTeMaTUYeCKOro MOAENMPOBAHMA MO3BOAUAN MPOBOAUTL MUC-
CNef0BaHMA CTaLMOHAPHBIX U HECTALMOHAPHbIX 31EKTPOMArHUTHbIX NPOLLEeCCOB LWMPOKOro
Knacca anekTpoMexaHM4eckux npeobpasosaTeneit, UICNOAb3yeMbIX B CUCTEMAX SNEKTPONPU-
BOZa Pa3/IMYHbIX MPOMbILUIEHHbIX MEXaHU3MOB.

JOoCTOMHCTBOM MpeacTaBieHHbIX MOAENEN ABAAETCA BO3MOXKHOCTb pacyeTa He TO/IbKO Npo-
CTPAHCTBEHHO pacnpeaeneHHbIX BEIMUYUH, HO U MHTErpasibHbIX NapaMeTpoB, a TakKe pabo-
YMX XaPaAKTEPUCTUK 1 IHEPTeTUYECKMX NOKa3aTelei a1eKTpoMexaHMYecknx npeobpasosare-
Nen TPAANUMOHHBIX U CNeLManbHbIX KOHCTPYKLUWIA, B TOM YMC/1e BHOBb CO34,aBaeMbliX.

MIT 2013

Bjelica M., Technical faculty «Mihajlo Pupin», University of Novi Sad (Novi Sad), Serbia
COMBINATORIAL FLOWS ON N-SIMPLEX

In this paper we consider distribution of initial flow over edges of n dimensional simplex. The
combinatorial evolution process is described by a Fibonacci like formula.
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OMPEAENEHUE NPONYCKHOM CNOCOBHOCTU KAHANIOB BECMIPOBO/AHOM
CBA3U ANA PASMELLEHMA ®EMTO/MUKO/MUKPOCOT B rOPOACKOW CPE-
JE C N1IOTHbIM PACMOIOEHWEM NOJIb3OBATENEM

OnTMMM3aLMA NPOMNYCKHOW CNOCOBHOCTM KaHaia B HOBbIX 6ECNPOBOAHbIX CETAX YETBEPTOro
nokoneHus (4G) cTana KNoYeBbIM BOMPOCOM MOC/eAHEro AecATuaeTus. B foknage paccma-
TPMBAKOTCA BOMPOCHI COBMECTHOTO MCMO/Ib30BaHUA 6a30BbIX CTAHLMIN MUKPOCETU U TOYEK
AocTyna GemTo- U MUKOCeTU UK AOMALIHMUX 6a30BbIX CTaHLMIA C pacnpeseneHnem obLmx
WAW BblAENeHHbIX HecyLwMx 4acToT. Ha npumepe roposa ¢ NAOTHbIM Pacno/ioXKeHMeM Nosb-
30BaTe/ell COTOBOW CBA3M, KOTOPbIX YC/IOBHO MOXHO PasfenuTb Ha AOMallHME 3aKpbiTble
rPynMbl U BHELWHME OTKPbITbIE FPYNMbl, HAXOAAWMECA MEXAY AOMAMU 1 BAOb VKWL, NpUBe-
[eHbl pe3ynbTaTbl MOAENNPOBAHMA TaKOW C/I0XKHOM MepapXMYecKoi CTPYKTYpbl 414 aHaM3a
YAyYLWeHNa NPONYyCKHOM CNocobHOCTU KaHana B CI0XKHOM roOpOACKOM cpeae.

MpeacraBneH aHaAU3 HEOAHOPOAHOW CETU, COCTOALLEN M3 BblAENEHHbIX GeMTOCOT ANA 40-
MalUHero paamo NOKPbITUA B MPUCYTCTBUM TPAAULMOHHOIO PaaMO MOKPLITUA MUKO- U MU-
KpocoT. MpuBeaeHbl COOTBETCTBYIOLME aHAUTUYECKe GOpPMY/bl 418 aHaM3a NPOLLEeCCOB
pacnpocTpaHeHUs PaaMO CUTHANO0B A1 PA3/IMYHbIX CLLEHapWeB PacMo/IOKeHUA aHTEHH U
reoMeTpuU FOPOACKONM cpeabl. PaccMaTpUBAlOTCA AOCTOMHCTBA M HEAO0CTaTKU Pas/INYHbIX
BAPMAHTOB pa3meLLeHns GeMToCOT Ha OCHOBE NPeAJ/IOKEHHOTO MOAEIMPOBAHNA CTPYKTYPbI
ceTu. B 4aCTHOCTM NOKa3aHO, YTO He A1 KaXKA0ro CLLeHapUsA YMECTHO CTPOUTb C/IOXKHYIO Me-
PapXMYECKYO COTOBYIO CTPYKTYPY, COCTOALLYIO M3 AOMALIHUX GpeMTOo-aHTeHH, paboTatowmx
OAHOBPEMEHHO C NMUKO- U MUKPO-aHTeHHaMM, [loCTaTOMHO MCMNO1b30BaTb 6a30Bble CTaHL MK
MMKPOCETM 1 ToUeK gocTyna demto-ceTu, obecneynBatoLme 4OCTaTOYHO 6obLIOE yBeinye-
Hue (8o 35-40%) NponycKHOW CNOCOBHOCTM TaKoW CUCTEMBI.
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Bojicic R., University of Pristina, Faculty of Economics (Kosovska Mitrovica), Serbia
OSCILLATION CRITERIA AND COMPARISON THEOREMS OF SEMI-LINEAR DIF-
FERENTIAL EQUATIONS WITH DELAY

Studying the semi linear differential equations with delay, ie. equation (RHL) forms:
[P ()| o-1) u™' ()] +q(1) |u(z(1))|(o-1) u(x(t) =0

has been come to the conclusion that there is a qualitative similarity of its solutions and semi
linear differential equations solutions. The basic idea of this study is that, for the example of
the theory oscillation semi linear differential equations, complete theory oscillation equation
(RHL). The importance of Sturm theory for the theory of linear oscillation first, and then
the semi linear differential equations was huge. Hence the motivation appeared to be well-
known results (Sturm comparison theorems) generalized for semi linear differential equation
with delay, to classify her oscillation criteria and complements with the new results, but also
to show the well known facts in a simpler way.
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Bondarev E.A., Institute of Oil and Gas Problems SB RAS (Yakutsk), Russia
Rozhin 1., Institute of Oil and Gas Problems SB RAS (Yakutsk), Russia
Argunova K.K., Institute of Oil and Gas Problems SB RAS (Yakutsk), Russia

SIMULATION OF HYDRATE FORMATION DURING NATURAL GAS PRODUCTION

In the frame work of tube hydraulics quasi-stationary model of natural gas hydrates
formation (dissociation) in gas wells has been proposed. The corresponding algorithm of its
realization is based on the forth order Runge - Kutta method and on the iteration procedure
which unites the problem of calculation of pressure and temperature during gas flow in well
with changing cross-section with the problem of hydrate layer dynamics(modification of
the classical Stefan Problem for the case where phase transition temperature depends on
gas flow pressure). Some results of calculations are given where one can see the influence
of model parameters and initial conditions on dynamics of hydrate plug formation. These
calculations are based on real cases related to gas fields of Eastern Siberia.

MIT 2013

bop3seHko E.N., Tomckuli 2ocydapcmeeHHblili yHusepcumem (Tomsk), Russia
LLpaeep I.P., Tomckuli 2ocydapcmeeHHelli yHusepcumem (Tomsk), Russia

B/INAHUE BA3KON AUCCUNALUN HA KUHEMATUYECKUE U OUHAMMUYE-
CKME XAPAKTEPUCTUKU TEYEHUA NPU 3ANOTHEHUU KAHANA

Mccneayetca HecTauMoOHapHOE, HEW3OTEPMUYECKOE TeyeHue BA3KOW MKUAKOCTUM Mpu 3a-
NOJHEHUW NJIOCKOTO BEPTUKA/NIbHOTO KaHana B MoJie CU/bl TAMKECTU C y4eTOM Auccunaumm
MeXaHWYeCKol 3Heprum, 3aBUCUMOCTM BA3KOCTU OT TEMMEpPaTypbl U HanMuMa CBOBOAHOM
rpaHunubl. MaTemaTyeckas NOCTaHOBKA 3a4a4M BKAOYAET YPaBHEHUS ABUNKEHUA, SHEPTUM
M HEpaspbIBHOCTM, MPU ITOM 3aBMCMMOCTb BA3KOCTM OT TEMMEPATypbl OMMUCbIBAETCA ypaB-
HeHvem PeitHosnbAca. [paHWUHbIE YCI0BMA Ha CBOBOAHOM MOBEPXHOCTU 3aK/OYaloTCA B
OTCYTCTBUM KacaTesIbHbIX HaMPSXEeHU U paBeHCTBE HOPMAa/ibHbIX BHEWHEMY AaB/IeHUIO,
OTCYTCTBMM TEM/I0BOrO NOTOKA. Ha TBEPA0M CTEHKE BbINOMHAETCA YCN0BME NPUANNAHKSA, Pa-
BEHCTBO TEMMEPaTypbl KUAKOCTM TemnepaType CTEeHKM, a Ha BXOAHOW rpaHuue 3aaatoTcs
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pacnpeneneHuns CKopocTn U TeMnepaTypbl B COOTBETCTBUM C MCNOIb3YEMOM GU3MYECKOM NO-
CTaHOBKOW. MocTaBfeHHas 3a4a4a peLlaeTcs YUCAEeHHO C MOMOLLLbHO aArOPMTMa, OCHOBAHHO-
ro Ha COBMeCTHOM M1cnosb3oBaHun aaropmutma SIMPLE gna pacyeta MCKOMbIX NepemMeHHbIX
BO BHYTpPeHHen 061acTi U meToga MHBAPMAHTOB 418 YA0BAETBOPEHUSA TPAHUYHbIX YCI0BUIA
Ha cBO6OAHOM NOBEPXHOCTH.

B pe3synbTate NpoBeAEHHOro UCCNeA0BaHUA AEMOHCTPUPYETCA BAUAHME BA3KOW AMccUna-
LMW Ha TemnepaTypy, BA3KOCTb, KNHEMATUYECKNE U AUHAMUYECKME XaPaKTEPUCTUKM Teye-
HUA NPV 3aNONHEHUWN MIOCKOro KaHana. Habnwogaerca pasgeneHusa NoToKa KMUAKOCTM Ha
30HY ABYMEPHOro GOHTaHUPYIOLLEro TeYEHUS B OKPECTHOCTM CBOBOAHOM rpaHuLbl U 06-
NlaCTb O4HOMEPHOro TeYeHUs BAANM OT Hee ANA HEeM30TEPMUYECKOro TeYeHMUA, Korga Ha-
YasibHble pacnpeaeneHma CKoOpoCTU U TeMnepaTypbl COOTBETCTBYIOT CTaLlMOHAPHOMY Teuye-
HUIO B KaHane. Ob6cyKaaeTca 3aBUCMMOCTb PacCMaTPMBAEMbIX XapaKTEPUCTUK MOTOKa OT
MHTEHCMBHOCTU AMCCUMMNALMM MEXAHUYECKON 3HEepPruun, CTeneHn 3aBUCMMOCTM BA3KOCTU OT
TemnepaTypsbl, yncen PeitHonbaca v MeKkne n Ynucna, XxapakTepusyroLLEero OTHOLWEHME rpa-
BUTALLMOHHBIX M BA3KUX cUA. MoKasbiBaoTcA 0cObeHHOCTU GOPMUMPOBAHUA XapaKTepPUCTUK
NOTOKA A/1A Pa3HbIX Ha4a/IbHbIX U FPAaHMYHbIX YCI0BUIA HA BXOAHOM rpaHuLe.

MIT 2013

bop3seHko E.N., Tomckuli 2ocydapcmeeHHsbili yHusepcumem (Tomsk), Russia
LLpaeep I.P., Tomckuli 2ocydapcmeeHHelli yHusepcumem (Tomsk), Russia

B/IMAHUE OCOBEHHOCTEM PEAZTU3ALUN TPAHUYHBIX YCNOBUIK HA NK-
HUU TPEXPA3HOIO KOHTAKTA HA 3BO/IIOLIMIO CBOBOAHON NOBEPXHO-
CTU NPU 3ANOJIHEHUU KAHANA

B npeacTaBneHHoM paboTe paccmaTpuBaeTcA HANOPHOE 3anoAHEHME MI0CKOro KaHana BA3-
KON HECXKMMAEMOW KMUAKOCTbIO. TaKoe TeueHme XxapaKkTepumayeTcsa Haanunmem ceoboaHoM no-
BEPXHOCTU U ABUNKYLLENCA NNHUM TPexda3HOro KOHTAKTA KUAKOCTb - TBEPA0e Teno - ras
(NTK). MaTemaTuyecKkas NoCTaHOBKa 3334y BK/AtoYaeT ypaBHeHMsA HaBbe-CTOKca 1 Hepas-
PbIBHOCTU. TPaHWYHbIE YCI0BUA Ha CBOBOAHOWM NMOBEPXHOCTM 3aK/HOYAKOTCA B OTCYTCTBUM
KacaTelbHbIX HaNPAMXeHWI U paBeHCTBE HOPMaJibHbIX BHELIHEMY AAB/AEHWUIO, Ha TBEpAOW
CTEHKM BbINOJIHAETCA YC/0BME NPUAMNAHMA. AHaIM3 NOCTaHOBKM 33434M O TAKOM TeYeHUU
NPUBOAUT K HEUHTErpUpyemor ocobeHHOCTV B onpeaeneHum HanpaxeHuin Ha JITK, korga
KpaeBon yron otinyeH oT 0 n 1. HeKoppeKTHOCTb MATEMATMYECKOM NOCTAHOBKM 3aZauum C
auxyuerica JITK 3aTpyaHAET YUCIeHHOe MOAENNPOBAHME TaKMUX TEUEHUI.

PelweHune 3apa4m ocyLwecTBaAETCA C UCNONb30BaHWEM OPUTMHANIbHOTO YNCJIEHHOTO MeToAa.
Ha KaXkaom ware no BpemeHu pacyeT NpoBOAUTCA B ABa 3Tana. Ha nepsBom atane peanusy-
etcsa anroputm SIMPLE c npuMeHeHMeM 3KCNOHEHLMAIbHOW CXEMbI AN pacyeTa Nosei CKo-
POCTV U [aBNeHUS BO BHYTPEHHE 06/1acTh Ha pasHECEHHOW pacyeTHoM ceTke. Ha BTopom
3Tane paccYUTbLIBAOTCA CKOPOCTb M AaBleHMe Ha CBOOOAHONM rpaHuLLEe C MOMOLLbIO MeToaa
WHBAPMAHTOB, B KOTOPOM COBMECTHAA 3anunCb YC/IOBUA OTCYTCTBUA KacaTeNbHbIX Hanpaxe-
HUI N ypaBHEHWA Hepa3pbIBHOCTM NO3BOMIAET NOCTPOUTL YCTOMUYMBBIA aNrOpUTM pacyeTa.
CBobogHanA rpaHmMLa, KoTopaa NpeacTaBaseTca HA6OPOM MapKepoB, NepemMeLLaeTcA B COOT-
BETCTBUM C AUCKPETHbIM aHaN0roM KMHeMaTU4yeckoro ycnosus. MNpeanaratotca pasnnyHble
cnocobbl pacyeTa asukeHus JITK ocnabasatowme CUHIYAAPHOCTb, U 0BCYKAAETCA UX BAUA-
HMEe Ha XapaKTep ycTaHoBAeHUA popMbl CBOOOAHOM rpaHULbI.
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Bradic M., University of Novi Sad (Novi Sad), Serbia
CONSTRUCTION OF FINITE CYCLIC GROUPS WITH FUZZY EQUALITIES

In this paper a characterization of finite cyclic L-groups is given, where L is a standard
residuated lattice. That characterization is useful to find a procedure for constructing all
finite cyclic L-groups with a given skeleton. As an example, for a given cyclic group G of order
8 [resp. 9] an algorithm for generating all L-groups with skeleton G will be described.

MIT 2013

Brsakoska S., Faculty of Natural Science and Mathematics (Skopje), Republic of Macedonia
ABOUT THE ACCORDANCE BETWEEN THE VEKUA DIFFERENTIAL EQUATION
AND THE GENERALIZED LINEAR DIFFERENTIAL EQUATION

In the paper two equations, the Vekua differential equation and the generalized linear
differential equation, are considered. The main result is the theorem with the condition
which gives the accordance between this two equations. Also the form of the solution is
given for some equations.
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Byxapos [.C., MHcmumym duHamuku cucmem u meopuu ynpasnaeHus CO PAH (Irkutsk), Russia
Jlemnepm A.A., UHcmumym QuHaMuKu cucmem u meopuu ynpaeneHus CO PAH (Irkutsk), Russia

O YUNCNEHHOM UCCNEOQOBAHWU 3AAAY ONTUMAJIbHOTO YMNPAB/TIEHUA,
BO3HUKAIKOLWUX NPU MOAENTNPOBAHUU NOTNCTUYECKUX CUCTEM

B paboTe nccneayeTcs 3aadva ONTUMabHOW OPraHM3aLMmM KOMMYHUKaLWUA, MPU pelleHnn
KOTOPOM HEOHXOAMMO y4ecTb reorpadpuyeckme n sSKOHOMUYecKmMe ocobeHHOCTU TeppUTO-
puK, a TaKKe J0NONHUTE/IbHbIE OTPAaHNYEHMNA HAa FreOMETPUIO MapLupyTa. PelleHune Takomn
33/1a4uM nogpasymeBaeT NoCTPOeHUe COBOKYNMHOCTM ONTUMAJIbHbIX MapLLUPYTOB MeX Ay
napamu o6bekToB.MaTemaTnyeckoe onvcaHmne ykasaHHOM 3a4a4m NPMBOAMT K 3a4ade on-
TUMaIbHOTO YNPaB/EHWUA CO CIOMKHBIMU HA30BbIMM OrPaHNYEHUAMM U OTPAHUYEHUAMM Ha
ynpas/ieHne, NOCTPOEHME aHa/IMTUYECKOrO PeLIeHe KOTOPOoi B obLiem caydae He npea-
CTaBNAETCA BO3MOXKHbIM.

[na pelleHns yKasaHHOM 3a4a4M aBTOpamM NpeaiaraeTca YNCAeHHbIN MeTos, OCHOBAH-
HbI Ha NPUBANKEHHOM NOCTPOEHUN UHTETPA/IbHBIX BOPOHOK Yepes paBHble MPOMENKYTKM
BpemMeHU. 1A 3TOro UCNonb3yeTcs ONTUKO-TEOMETPUYECKUIA NOAXOA, NMO3BONAIOLMIA CBE-
CTW NOCTPOEHME TPAHMLLbI MHOMECTBA AOCTUKMMOCTU YNPaBASEMOMN CUCTeMbI K NOCTpoe-
HWIO GPOHTA CBETOBOW BOJIHbI, PACNPOCTPAHAIOLLENCA B ONTUYECKN HEOAHOPOLHOM cpeae.
Mpeanaraemblit MeTog, B KOMOUHALLMK C anropuTMoM [1eiMKCTpbl NO3BOAIAET CTPOUTL 0606-
LLeHHOe KpaTyaillee AepeBo C yYeTOM BCEX HaKNa4blBAEMbIX OTPaHUYEHUN.

npOBeAEH BbIYNCINTENbHbIN 3KCNEPUMEHT Ha CepuUn MoLeNibHbIX 3a4auy.
PaboTa BbINONHEHA NPW YacTUYHOW noapepKKke PODU, npoektbl Ne 12-07-31080, 12-07-33045.
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Buldaev A.S., Buryat State University (Ulan-Ude), Russia
AN APPROACH TO PARAMETRIC OPTIMIZATION OF NONLINEAR DYNAMIC
SYSTEMS

One class of parametric optimization of nonlinear systems described by differential equations
is investigated. The proposed approach is an extension of the results for nonlinear optimal
control problems, and is based on a modification of the adjoint system to get a custom
formula increment of the objective function in this class of extremal problems, which do
not contain the residual terms of the expansions. On the basis of this formula is constructed
task of the fixed point for a special projection operator, the solution of which leads to the
construction of better (on the objective function) of the vector of parameters. The proposed
design is much easier then a common operation of the gradient method and provides a
new necessary optimality condition that is stronger the maximum principle which known
in the class of optimization problems. Positive characteristics of the proposed approach
are the nonlocality (no operation of local variation of parameters, providing relaxation of
the objective function) and basic opportunity to improve the parameters that satisfy the
maximum principle. The illustrative examples are provided. Computation of sequence tasks
of the fixed point with the help of iteration methods is used for the numerical optimization
of the parameters. The iterative process is carried out to improve the parameters of the
first, then building a new problem of the fixed-point and the process repeats. In comparison
with the known approaches to numerical optimization of the parameters of the proposed
procedure is original and has the prospects for effective implementation.
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Buralieva J., University «Goce Delcev» (Shtip), Republic of Macedonia
Kostadinova S., University «Goce Delcev» (Shtip), Republic of Macedonia
Saneva K., University «Goce Delcev» (Shtip), Republic of Macedonia

APPLICATION OF WAVELET-GALERKIN METHOD FOR STURM-LIOUVILL
DIFFERENTIAL EQUATIONS
In this paper we apply the Wavelet-Galerkin method for special class of ordinary differential

equations known as Sturm-Liouvill differential equations. In our numerical results, we use
the Daubechies families of scaling functions.
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KeH3uH M.F0., Uhcmumym duHamuku cucmem u meopuu ynpasneHus CO PAH (Irkutsk), Russia
Haeyn H.B., UHcmumym duHamuku cucmem u meopuu ynpasneHus CO PAH (Irkutsk), Russia
MakcumKkuH H.H., Uhcmumym duHamuKku cucmem u meopuu ynpasneHus CO PAH (Irkutsk), Russia
Ynesanos C.A., MHcmumym duHamuku cucmem u meopuu ynpaeneHus CO PAH (Irkutsk), Russia
Kucenes /1.B., Mlicmumym duHamuku cucmem u meopuu ynpaeneHus CO PAH (Irkutsk), Russia
XmesnoHos A.E., UHcmumym OuHamuKku cucmem u meopuu ynpasaeHus CO PAH (Irkutsk), Russia

YNPABNEHUE rPYNNOW NOABOAHbIX POGOTOB B 3AAAYE MOHUTOPUHTA
BOAHOW CPEAbI

OnasdPeKTMBHOro MOHMTOPUHIA 3HAYUTE/IbHbIX PAOHOB OKeaHa U U3MepeHns Tpebyembix
napameTpOB C BbICOKMM paspeLleHMem Kak Nno BpemeHwu, Tak U B MPOCTPaHCTBe TpebyeTcs
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CO3[aHMe aBTOMATM3UPOBAHHbIX PacnpefeNieHHbIX CUCTEM B3aUMOAEWCTBYIOLMX MeEXAY

06011 ABUKYLLMXCA aBTOHOMHbIX NOABOAHbIX annapaTtos (poboTos).

Mpy npoBefeHUW TaKWUX MOABOAHbIX UCCAEA0BAaHWA MPUHUMMAMANbHOE 3HAYeHWe umeet

cTeneHb MHPOPMALMOHHOM aBTOHOMHOCTM MOABOAHOIO poboTa, T. €. ero cnocobHoCTb ca-

MOCTOATENbHO AENCTBOBATb B HEM3BECTHOMN UM YAaCTUYHO M3BECTHOW cpeae. ITO CBOMCTBO

aBTOHOMHbIX NoABOAHbIX poboToB (AMP) obecneunmBaercs 3a4elCTBOBaHMEM B CMCTEMAX

yNpaB/ieHUs 3/1EMEHTOB MCKYCCTBEHHOTO MHTE//IEKTA.

Ona npuMeHeHWs anropuMTMOB MCKYCCTBEHHOTO WMHTE//NIEKTa npeasiaraeTca peannsauus

dyHKUMI namaTn AMNP Ha ocHoBe 60pTOBON reOMHPOPMALMOHHOW CUCTEMbI C BO3MOMXKHO-

CTbO MCMO/Ib30BAHUA B TEKYLLEM BPeMeHU cCOBpaHHOM paHee NPOCTPAHCTBEHHOM MHbOPMA-

LK. OTAMYNUTENBHON OCOBEHHOCTBIO TaKMX CUCTEM ABASETCA €€ MHOTOPEXMMHOCTD.

B foKnaae npeactaBneHbl pe3ynbTaTbl MCCNEAOBAHUA U MOAeAnpoBaHuA rpynnbl AMP B oc-

HOBHbIX peXKMmax nux GyHKUMOHMPOBAHMA. [11A 3TOrO UCMONb3YHOTCA COOTBETCTBYHOLLME pe-

XKUMaM MOSENUN U MeTOAbI:

- OMCKPETHO-COBbITUIMHBIE cucTeMbl, rpadoBble Moaenn, moaenu B Buae o0bbIKHOBEHHbIX
andodepeHUManbHbIX CUCTEM U Ap.;

- MeToZ pefyKuMu B AMHAMUYECKMX CUCTEMAX, METOZ, BEKTOPHbIX GYHKLMI JIanyHOBa, re-
HETUYECKMe aropUTMBI.
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Cakic N., University of Belgrade, Faculty of Electrical Engineering (Belgrade), Serbia
Milovanovic G., Serbian Academy of Sciences and Arts (Belgrade), Serbia

NEW FORMULAS FOR GENERALIZED STIRLING NUMBERS

In this paper, a modified approach to the generalized Stirling numbers and new explicit
formulae of both kinds of these numbers are given. Also, some relations between these
numbers and the generalized Bell polynomials are obtained. Furthermore some interesting
special cases, new combinatorial identities and a matrix representation are deduced.
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Carbone F.,, University College Dublin (Dublin), Ireland
Dutykh D., University College Dublin (Dublin), Ireland
Dudley J., University Franche Comte (Besancon), France
Dias F., University College Dublin (Dublin), Ireland

EXTREME WAVE RUN-UP ON A VERTICAL CLIFF

Wave impact and run-up onto vertical obstacles are among the most important phenomena
which must be taken into account in the design of coastal structures. From linear wave theory,
we know that the wave amplitude on a vertical wall is twice the incident wave amplitude
with weakly nonlinear theories bringing small corrections to this result. In this present study,
however, we show that certain simple wave groups may produce much higher run-ups than
previously predicted, with particular incident wave frequencies resulting in run up heights
exceeding the initial wave amplitude by a factor of 5, suggesting that the notion of the design
wave used in coastal structure design may need to be revisited. The results presented in
this study can be considered as a note of caution for practitioners, on one side, and as a
challenging novel material for theoreticians who work in the field of extreme wave - coastal
structure interaction.
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Dambaev Z.G., Buryat State University (Ulan-Ude), Russia
MATHEMATICAL MODELLING OF STRESS WAVES IN THE EXPLOSION RELATED
CHARGES FOR DIRECTIONAL ROCK FAILURE

Numerical method of dynamic theory of elasticity is applied for the problem solution, and
interaction of dynamic stress waves between related cylindrical cavities is discussed.

While hyperbolic equations solving we apply the «cross» type differencing schemes with
the use of noncentral MacCormack scheme, which simplify the program logic and include
heterogeneous members with ease.

The problem of instantaneous pressure generation in cavity chamber, i.e. the problem of
steady pressure of the explosion products, is studied in detail. Dynamic load in the charging
chamber is modeled, i.e. boundary conditions for the changes in pressure over time are
simulated.

The results of numerical calculation of the stress state on the line of charges and in orthogonal
directions are presented. In this case, decrement of the destructive action around the battery
cavity is observed, herewith emergence of asymmetric stress field appears less.

Further increment of time of pressure rise does not change the nature of the stress
distribution in principle, but asymmetry of the stress field is even less. It is necessary while
optimization of dynamic loads to show the effect of the radial cracking formation on the line
of the charge and thereby to increase the probability of preservation of rock mass outside
the circuit.

Numerical results confirm that the modes of explosive loading of the rock mass significantly
influence the formation of the dynamic stress-strain state of the array.

MIT 2013

Danayev N., Scientific Research Institute of Mathematics and Mechanics, al-Farabi Kazakh National University
(Almaty), Kazakhstan
Amenova F.S., D.Serikbayev East Kazakhstan State Technical University (Ust-Kamenogorsk), Kazakhstan

CONVERGENCE AND ITERATIONAL METHODS IN SOLVING NET NAVIER-
STOKES EQUATIONS FOR INCOMPRESSIBLE FLUIDS IN (¥,Q2) VARIABLES

For the two-dimensional stationary incompressible fluid equations in variables «function-
vorticity» is considered five-point difference scheme with homogeneous boundary condi-
tions for the stream function. The vorticity boundary conditions are taken as Tom formulas.
Executing some difference operator relations, approximating the convective terms and con-
ditions equivalent to the conditions considered unique solvability of difference equations of
incompressible fluid, it is shown that the order of convergence is O(h3/2).

Various iterative numerical algorithms of solving the equations are considered, for which
convergence rates are estimated.
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Darmaev T.G., Buryat State University (Ulan-Ude), Russia

NUMERICAL RESEARCH OF BIFURCATIONS OF PERIODIC MODES OF BOUND-
ARY LAYER FLOWS

There is a lot of works devoted to research evolution of hydrodynamic disturbances, a great

number of experiments carried out, a lot of various approaches created, but the transition
mechanism from a laminar to turbulent flow is not fully investigated yet and still causes
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interest of a great number of researchers. Linear theory of hydrodynamic stability is well
developed and is reduced to eigenvalue problem for Navier-Stokes equations linearized over
small perturbations. The main goals of numerical research are the search of neutral stability
and constant growth curves, calculation of eigenvalues and functions for the given pair of
positive values of wavenumber and Reynolds number.

The first who engaged in attempt of the impact assessment of non-linearity was Landay L.D.
He showed that non-linearity is able as well to stable growing perturbations by producing
new stable flow regime as cause an increase of linearly stable perturbations. Nowadays such
directions of nonlinear perturbations research are in progress as weakly nonlinear theory,
parabolized equations, direct numerical simulation, basic flow contour perturbations,
interaction of perturbations.

In this paper the method of invariant finite-dimensional projection of the Navier-Stokes
equations by B. Yu. Skobelev is applied to plane-parallel flow of viscous incompressible
liquid over flat semi-infinite plate. Herewith the initial-value problem for perturbations of
the main flow is reduced to finite-dimensional system of ordinary differential equations,
whose right-hand side is found from recurrence system of linear boundary value problems.
Sufficient advantage of the method of invariant projection is assurance of valid description
of asymptotic behavior of solutions and properly taking into account discrete and continuous
spectra of the perturbations. Universal algorithm proposed in this paper allows numerically
determining the amplitude surfaces of stable and unstable regimes and the points of
tangent bifurcation of periodic regimes for arbitrary frequencies and Reynolds numbers. The
comparison of numerical results with experiments is carried out.
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MOZAENTNPOBAHUE NCMAPEHWA KANEJIb NPU ®AKE/IbBHOM IrOPEHUU TA3A

[a30KanenbHble MOTOKM YacTo BCTPEYAIOTCA KaK B UHAYCTPUA/IbHbIX, TaK U B MPUPOLAHbIX NPO-
ueccax. MHoraa Takve NoToKM B6bIBalOT OC/I0XKHEHbI ra30BbIM TOPEHMEM, U BCNEACTBUE BbICO-
KWX TEMIOBbIX HAarpy30K MPOLLECC MOMKET COMPOBOXKAATHCA MCMAapPeHNeM Kanesb. ALeKBaTHoe
MOAENNPOBaHME TaKMX CUCTEM HEOBXOAMMO ANA YCMELWHOMW ONTUMM3aLMM NPOMbILWAEHHbIX
NpOLLeccoB U MOHMMAHWUA COOTBETCTBYOLWMNX NPUPOAHbIX ABEHWUN.

[aHHan paboTa nocsAlleHa pa3paboTke METOAMKM YMCAEHHOTO MOAE/NMPOBaHNUA MUCnape-
HUA Kanenb XNOKOCTU nNpu d)aKeanOM ropeHunun rasa. OTpa6OTKa MEeTOAUNKU N MaTeMaTu4ve-
CKMX MoZenei oCyLecTBAAN0Ch C MCNOb30BaHMEM KOMMeEpPYeCKoro nakeTa Fluent u koga
cobcTBeHHOM paspaboTkm SigmaFlow. MapameTpbl NOTOKA U TypOyNEeHTHbIE XapaKTepucTu-
KW onpeaensnncb Ha OCHOBE pelleHUs ocpedHeHHbIX No PeiHonbacy ypaBHeHUt Hasbe-
CTOKCa 3aMblKaembIX ABYXMNAapaMeTPUYeCKUMU MOZENAMWU TypbyneHTHocTM. Jna pacyeTa
ropeHus rasa Mcnosab3oBanacb rMbpuaHas Mogenb, Mo KOTOPOM CKOPOCTb pearMpoBaHus
paccyMTbIBAETCSA HA OCHOBE MHOTOCTYMEHYATOr0 MeXaHW3Ma pearmpoBaHusa U CKOPOCTU Typ-
6yNEeHTHOro NepemeLlBaHNA KOMMNOHEHT. PacyeT ABUMKEHMA 1 UCNAapPEHUA Kanenb OCyLecT-
B/IA/ICA C MOMOLLbIO METOA0B Ha OCHOBE noaxoaa JlarpaH:Ka.

[na BepuounKaumm moaenen n anropuTmos 6bian NPoOU3BeaEeHbl pacyeTbl TECTOBbLIX 3a4a4
0N OTAENbHbIX NPOLECCOB TYPOYNEHTHON aspOANHAMMKM, Ta30BOrO FOPEHUS, ABUKEHUA U
ncnapeHus Kanesb. PesynbTaTbl MOAENMPOBaHMA NOKa3aAM AOCTAaTOYHO XOpOoLUee coBnage-
HUe C SKCNepMMeHTa/IbHbIMN AaHHbIMU U pacHeTaMU APYrnMX aBTOPOB.

KomnnekcHas meToguMKa pacyeTa 6Gbina ycnewHo NpPUMEHeHa Mpu pacyeTe ropefioyvHbIX
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YCTPOWCTB A1A CKUTAHUA BNAXKHOIO NOMYTHOTO rasa npu HedTe-razofobbive. TakKe faHHas
MoAeNb NPUMEHANACH AN OLLeHKM TEMI0BbLIX MOTOKOB Ha FPYHT NP BOSHUKHOBEHWM Camo-
BO3ropatowmxca HedTerazosbix GaKkesoB B NPUPOLHbIX YCIOBUAX.

MIT 2013

Dimovski D., Institute of Mathematics, Faculty of Natural Sciences and Mathematics Sts. Cyril and Methodius
University (Skopje), Republic of Macedonia

(n,p,m) METRIC SPACES

For positive integers n,m with n>m and a subset p of the n* symmetric power M® of a set M,
such that An={(x,..., X)n | xeM}cp, a map d from M@ into the set [0,00) of nonnegative real
numbers is said to be an (n,p,m) metric on M, if for each xeM® :

(1) d(x) = 0 if and only if xep; and

(2) for each ueM™ , d(x) < X d(yu), where the sum is over all yeM®™ such that x = yv for
some ve M™,

With this notion, a (2,A,,1) metric is the usual notion of a metric, a (2,p,1) metric is the
notion of a pseudometric, and the notion of (n,p,1) metric is the notion of (n+1) metric
defined by K. Menger in the paper Untersuchungen Uber allgemeine Metrik, Math. Ann.
100, (1928), pp. 75-163.

We investigate the properties of (n,p,m) metric spaces M, i.e. the sets equipped with an
(n,p,m) metric d, with the aim to use them for recognizing images.

MIT 2013

Djekic T., University of Nis, Faculty of Sciences and Mathematics (Nis), Serbia
Filipovic I., University of Nis, Faculty of Sciences and Mathematics (Nis), Serbia

APPLICATION OF GEOGRAPHIC INFORMATION SYSTEM FOR CONTROLLING
THE SOIL POLLUTION IN THE MUNICIPALITY VRBAS

The paper presents possibilities of application of GIS systems for governing in environment
protection within a municipality using the municipality Vrbas in Vojvodina, as the example.
In mentioned municipality was performed modeling for distinct environmental elements,
and their natural values are presented along with values after pollution. The main task of
this paper is application of GIS technologies for determination of environmental conditions,
while the main aim is to point on possible governing over natural elements through these
technologies. In this paper was used the ArcGIS Program, scholar version, which is at disposal
on the Department for Geography.
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Djosic D., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Kontrec N., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Stefanovic C., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Panic S., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

PERFORMANCE ANALYSIS OF DUAL MRC DIVERSITY SYSTEM OVER #-u MUL-
TIPATH FADING CHANNEL

In this paper, dual MRC diversity receiver operating over multipath fading is considered.
The probability density function and cumulative distribution function of output signal of
wireless communication system operating over n-u multipath fading are calculated. These
closed form expressions are used for evaluation of the outage probability and the bit error
probability of wireless communication system. Furthermore, in this paper, the level crossing
rate of the output signal of wireless communication system operating over n-u multipath
fading is determined. This result can be used for calculation of the average fade duration
of wireless communication system. Numerical results are graphically presented to show
influence of fading parameters on system performance.

MIT 2013

Djosic D., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Milosevic H., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Kontrec N., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Petrovic V., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Krneta R., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

THE RESULTS OF MOODLE PLATFORM APPLICATION IN REALIZATION OF
COURSE TECHNICAL FUNDAMENTS OF INFORMATICS

This article discusses the application of Moodle software platform in realization of course
Technical Fundaments of Informatics at the Faculty of Mathematics and Science in Kosovska
Mitrovica. Utilization of this system of e-learning in students’ education reduces time for
learning spent in the classroom and allows students to spend more time for individual work,
outside the classroom, through e-learning system, and also allows teachers to devote more
attention to each student individually.

The above mentioned course is developed by using modern teaching methods and
technologies, but at the same time it has been adjusted to students’ needs and subject of
the course. This paper presents the development and realization of the course. Also, the
results of students’ achievements are presented and compared with results of the traditional
teaching methods, as well as the experiences of the course teacher since this was the first
course of this type implemented at this Faculty with the full application of methods and
technologies of e-learning.
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Dolicanin-Djekic D., University of Pristina, Faculty of Technical Sciences (Kosovska Mitrovica), Serbia
Dolicanin C., State University of Novi Pazar (Novi Pazar), Serbia

Milenkovic N., University of Pristina, Faculty of Technical Sciences (Kosovska Mitrovica), Serbia
Mirkovic T., University of Pristina, Faculty of Technical Sciences (Kosovska Mitrovica), Serbia

STRONG ISOCHRONICITY OF A CENTER OF THE PLANE DYNAMICAL SYSTEMS
WITH DEGENERATE INFINITIES OF DEGREE 3

We consider the system

x:_y+X2(xay)+X3(x’y)>j}:x+Y2(x5y)+Y3(x9y)> (1)
where X, X,, Y,, Y, are homogeneous polynomials of degree 2 and 3 i the same order, that
statisfy the condition xY;(x,y)-yX,(x,y) =0 when X; +Y; #0.
Theorem 1 Singular point O(0, 0) of system (1) is an isochronical center if and only if in polar
coordinates x = p cos ¢, y = p sin ¢ system (1) becomes one of the following:

2
p=p [cos3¢—%cos¢—asin¢)—p3 [27(1+27ac0s2¢+%sin2¢}

#=1-psin3p—acos¢g+sing (2)

2
p=p [cos3¢—%cos¢—asin¢]—p3[2a+wTac0s2¢+%sin2¢],

¢:1+p[—sin3¢+acos¢+%sin¢}l (3)
p=placospl+p’ (beos2g+csin2g), ¢= pasing (4)
p'=p2(acos¢+bsin¢)+p3[%—%cosZ¢+csin2¢), =1+ pasing, (5)
p:pzacos¢+p3§sin2¢, d=1. (6)

Theorem 2 System (1) could have a strong isochronicity of a center only of second and forth
order, except the case (6) when the system (1) has a perfect isochronicity of a center. In fact,
the system (1) has a strong isochronicity of a center:

1. second order (¢0 = EJ in the case (4);
2

2. forth order (¢, = 0)in the case (3).

MIT 2013

Drljaca B., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Savovic S., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Kuzmanovic S., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

EXPLICIT FINITE DIFFERENCE METHOD FOR SOLVING POWER FLOW EQUA-
TION WITH APPLICATIONS IN FIBER OPTIC MODELING

Numerical method for solving time-dependent and time-independent power flow equation
has been developed and tested. Explicit finite difference method was used in order to
obtain angular power distribution solving time-independent power flow equation. The same
method was used in solving time-dependent power flow equation which has resulted with
solution for frequency response and bandwidth of the system.
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Dundjerski 1., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Matijevic V., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Dundjerski V., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Matijevic D., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Vukic D., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia

COMPUTER OPTIMIZATION IN CHOOSING INTERNAL COMBUSTION ENGINE
AND GEARBOX FOR GIVEN VEHICLE PERFORMANCE BY TRACTION DIAGRAM

Design and construction modern motor vehicles in mass production is based on typified
powertrain and joint platform in order to increase the competitiveness and lower product
prices. Internal combustion engine and gearbox are adopted for vehicle in development
from a range of finished products available in the market.

The paper presents the optimization of selection internal combustion engine and gearbox by
traction diagram toward those input parameters of the vehicle dynamics.

During the process, the program performs the comparison between vehicle performance in
development with the performance of the selected engine and gearbox obtained through
traction diagram.

The optimal choice is obtained according to the given criteria, related to the power and
torque of the engine and transmission ratios.

The program displays digital and analog results through tables and graph:s.

MIT 2013

EpemuH U.B., Tomckuli 2ocydapcmeeHHsili yHusepcumem (Tomsk), Russia
masyHos A.A., TomcKuli eocydapcmeeHHbil yHusepcumem (Tomsk), Russia
KyswuHos H.E., Tomckul eocydapcmeerHsbil yHusepcumem (Tomsk), Russia

NCCNEAOBAHUE HEPABHOBECHbIX MPOCTPAHCTBEHHbIX ABYX®A3HbIX
TEYEHMI B CONJIAX C YYETOM KOATYNALUMK, APOBJEHMUA U BPALLLEEHUA
YACTUL, U NONNAUCNEPCHON MOAE/IU OCKO/IKOB

TeyeHune aByxdpa3HON cmecu cOCToALLEN M3 ra3oBoM dasbl U NOANAUCTIEPCHBIX XUAKMX Ya-
cTML, B coniax JlaBana CNOXHbIX GOpmM ABNAIOTCA CyLLECTBEHHO HEPaBHOBECHbIMM U NPO-
CTpaHCTBEHHbIMWU. CKOPOCTHAA HEepPaBHOBECHOCTb MPUBOAMUT K MHTEHCUMBHOMY B3aMMOLEN-
CTBUIO MeXAy YacTULAMM pPasnuyHbiX GpaKkumin. B pesynbrate 3TOro npomcxoaut obmeH
Maccol, UMMNYNbCOM, SHEPrMEeN U MOMEHTOM BpALLEHUA MeXAY YacTULAMMW, YTO B UTOre
CKa3bIBaAETCA KaK Ha IOKa/IbHbIX, TaK M Ha MHTErpasibHbIX XapaKTEPUCTUKAX TEYEHUSA B COMIE.
B cBA3W C 3TMUM UccnefoBaHUAM ocobeHHOCTeN AByXdasHbIX TEYEHMI B COMAX C y4ETOM
B3aMMOZLENCTBMA YacTUL, APYr C APYrOM yAensaeTcs MHOro BHUMAaHMA. [ onucaHua npo-
LLeCCOB CTO/IKHOBEHWA YacTuL, UCMONb3YeTCA ABe MOAENN: «KMOHOAMUCMEePCHaA» U «NoAnau-
cnepcHas». MepBana U3 HUX YNPOLLEHHAA, KOrAa NpeanonaraeTcs, YTo pasmepbl OCKOKOB
COBNAZAOT C pa3mepamMm YacCTUL-CHAPALOB, @ UX CKOPOCTU U TeMNepPaTypbl NONAratoTcA paB-
HbIMW COOTBETCTBYIOLMM NapameTpam YacTulpbl-muLLIeHW. Bropasa mogens 6onee TouHas, B
CBA3M C TEM, YTO YaCTULbl OCKOJIKOB MMEOT NOAMANCHEPCHbIE Pa3mepbl U NPOW3BO/bHbIE
CKOPOCTU M TemnepaTtypbl. CpaBHUTENbHbINA aHaNM3 3TUX moaenelt 6bin NPoBeaéH TONbKO
ANA 0CeCMMMETPUYHbIX conen JlaBana. MccnegoBaHUA e NPOCTPAHCTBEHHbIX ABYXPa3HbIX
TEYEHWUIN B COMJIAX CIOXKHbIX GOPM OCYLLECTBAANOCL B PaMKax MOHOAMCNEPCHON MOLENN
OCKOJIKOB. B gaHHOM paboTe BbINONHEHO UCC/iIeA0BaHNE BANAHUA MOAe e OCKOJIKOB Ha na-
pameTpbl TeYEHMA NPU PACcUYETaX NPOCTPAHCTBEHHbIX TEYEHUI B CONAax.
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EpemuH U.B., Tomckuli 2ocydapcmeeHHsili yHusepcumem (Tomsk), Russia
masyHos A.A., Tomckul 2ocydapcmeeHHbil yHusepcumem (Tomsk), Russia
KyswuHos H.E., TomcKuli 2ocyoapcmeeHHbil yHugepcumem (Tomsk), Russia
KaeeHos A.M., Tomckuli 2ocydapcmeeHHslli yHusepcumem (Tomsk), Russia

MATEMATUYECKOE MOAENUPOBAHUE B3AUMOLENCTBUA CBEPX3BYKO-
BbIX CTPYA C OBTEKAEMbIMMW MOBEPXHOCTAMM B BAKYYME

Kocmumueckuin annapat (KA) npubauskaeTtca K noBepXHOCTU JIyHbl C UCMONb30BaHUEM UM-
NYNbCHbIX CUNOBbIX YCTAHOBOK, COMJIa KOTOPbIX HanpasaeHbl K ee NOBepXHOCTU. B cBA3M C
TEeM, YTO Y NOBEPXHOCTM JIyHbl OTCYTCTBYET aTMocdhepa, UCTEKAOLLME N3 comnen CTPyWU npo-
OYKTOB CrOpaHuA paclMpAIOTCA OT CN/IOWHOMO NOTOKA Ha cpe3e cona, A0 NPaKTUYeCcKn Ba-
KYYMHbIX YCI0BUIM Ha yaaneHuu ot KA. MNpu 3TOM B 3aBUCMMOCTM OT PACCTOSIHUA OT cpesa
con/a A0 NoBepPXHOCTM JIyHbl Fra304MHAMUYECKan KapTUHa obTekaHmA KA 1 yHHOI noBepx-
HoCTU TpaHchopmmpyeTca. B npouecce nocagKku TeyeHne oT consa 40 NOBEPXHOCTU JIyHbl
CYLLEeCTBEHHO CXMMaeTcA, BO3HUKAeT oToleLWwan yaapHasa BOJIHA, MOTOK CONPOBOXAAeTCA
CBEPX3BYKOBbIM TE4EHMEM B MOrPaHUYHOM CNOE BAO/Ib MOBEPXHOCTU JIyHbI. TOT TAHTEHLUM-
a/bHbIV NOTOK B3aMMOZENCTBYET C MOBEPXHOCTHLIM C/IOEM FPYHTa U NPUBOAUT K €ro BA3KOM
3po3uun. B pe3synbrate ob6pasyeTca nbineBoe 061ako, KOTOPOE MOXKET OTPULLATENbHO BNUATD
Ha paboTy psafa TeXHMYeCcKMx ycTpoincTs KA. 3To NpoABAseTcs B BU3yaslbHOM 3aTEMHEHUM,
He COBCeM TOYHbIM AaHHbIM, NOCTynatoWwmMm Ha 6opT KA oT noBepxHOCTM JIyHbl, 3anbl1eHUn
M T. 4. B cBA3M € 3TUM Npu npoekTnpoBaHun KA 1 oTpaboTKM peMMOB ero nocagku Heob-
XOAMMO YYUTbIBATb ABUMKEHUE YACTUL, IYHHOMN NbIIU U UX BAUAHWE Ha GYHKLMOHUPOBAHUE
anemeHToB KA.

B paboTe npeacTasneHbl pa3paboTaHHble MaTeMATUYECKME MOLENN W aNTOPUTMbI PacyeTa,
No3BOAAIOLLME PACCUYUTLIBATL pacnpeaeneHne rasoanHaMmMYecknx napameTpos (fasneHue,
NAOTHOCTb, TEMMNEPATYPa, CKOPOCTb) B MOJIE TEYEHUA UCTEKAIOLLMX B BaKYYM CBEPX3BYKOBbIX
CTPyM ABurateneil KOCMUYECKMX anmnapaTos, U pPe3ynbTaTbl PacyeToB NO B3aUMOAENCTBUIO
CTpyM c o6TeKaeMbIMM NMOBEPXHOCTAMM KOCMUYECKUX annapaToB M IYHHOM NOBEPXHOCTbIO.

MIT 2013

Fedorov R.K., Institute for System Dynamics and Control Theory of SB RAS (Irkutsk), Russia
Ruzhnikov G.M., Institute for System Dynamics and Control Theory of SB RAS (Irkutsk), Russia
Shumilov A.S., Institute for System Dynamics and Control Theory of SB RAS (Irkutsk), Russia

ORGANIZATION OF THE DISTRIBUTED PROCESSING OF SPATIAL DATA
BASED ON WPS

In this paper the development of a common environment is considered for collaborative
work with distributed geoprocessing services and spatial data. This environment implements
common functions for services of geoprocessing, such as call distributed services, access
control systems, data visualization, etc., making it easier to implement new services for
public access.
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Fedotov A., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Shokin Y., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Zhizhimov O.L., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

TECHNOLOGY PLATFORM FOR THE MASS INTEGRATION OF
HETEROGENEOUS DATA

Report discusses the technology platform of mass integration of distributed heterogeneous
data sources that support the establishment and operation of large-scale information
infrastructure based on virtual data integration approaches, methods and technologies GRID.
Mass integration platform will allow you to create a global infrastructure of tens and
hundreds of heterogeneous databases and is designed to address the strategic challenges
of automating various forms of distribution of the management, control, planning at the
level of large enterprises, industries, corporations and government institutions. At the core
technology platform is a software system, code-named ZooSPACE, developed in ICT SB RAS.

MIT 2013

Fedotov V.P, Institute of Engineering Science (Ekaterinburg), Russia
PHYSICAL MODELS AND THE MATHEMATICAL MODELING OF THE COUPLED
PROCESSES IN AN ENGINEERING SYSTEM

The phenomenological equation between stresses, strains, temperature, concentration
of alloying elements, magnetic; characteristics are necessary for analyze a strength of
engineering structures. But the retrieval measured data for these equations is labor-
consuming when operating of the object in an aggressive environment. Often it is not possible.
The subsequent presentation is based on the assumption about the inability to obtain the
physical and mechanical properties and the introduction of the concepts of sustainability.
the destruction of the resource of the technical object within a closed system, since they
are directly related to the nature of the exchange with the environment. The reciprocity
relationships for coupled problems are formulated in the framework of open nonequilibrium
systems on the basis of Onsager’s approach.

The modified boundary element method for solution elliptic, parabolic, hyperbolic problems
of to improve the speed and accuracy of calculations is offered. The modification is based
on the integral equivalent differential boundary value problem, on an analytical integration
and differentiation of the influence functions for the three types of problems and on the
parallelization at all stages of solving problems at the level of the algorithm. The integration
is done once for each of the types of problems, resulting in a compact easy-to-program
formula is offered. The method is illustrated by the solution on the test problems of heat

conduction, diffusion, elastoplasticity, vibration plates.
The work was supported by RFBR grant 13-01-12003.
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Fedotova O.A., State Public Scientific-Technological Library of SB RAS (Novosibirsk), Russia
FUNCTIONAL REQUIREMENTS FOR A MODEL OF A SCIENTIFIC HERITAGE
DIGITAL LIBRARY

The report considers functional requirements for a model of Scientific Heritage Digital
Library (SHDL) and architecture of its organization. Requirements for a model of SHDL is
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defined, firstly, by the information needs of researchers, and secondly, by maintaining long-
term reliability of data storage.
For this type of information resources, it is important to store the description of the life cycle
of these resources and be able to restore the resource at any time.
The identification of information resources is very important for the documents on scientific
heritage. It determines for each fact who is its author, when and where it was obtained, with
which other facts it is associated. This requires the support of different abstraction levels in
the description of information, from summaries to very detailed descriptions of information
objects. To support the advanced search and classification information, it is not sufficient
to store only the full-text descriptions. It is necessary to support the search by attributes,
full-text search, browse by categories and dictionary-classifiers and it is desirable to support
semantic search.
The following functional requirements for the model of the SHDL can be suggested: reliable
long-term storage of information, relevance, completeness, reliability of document origin,
historicity of information, geo-referencing of information, availability of a large number of
dictionary-classifiers (thesaurus) to support the identification and classification of resources;
support for heterogeneous and loosely structured information resources, support linkages of
information resources, submitting information to the user in the selected form, presence of
intelligent services that process the user’s requests, presence of APIs to support the analytical
work of the user with the help of software applications; support of the interoperability both
at program and semantic level; support of a work with external sources.
Based on the stated requirements for the DL, the layered architecture of its organization is
proposed [1].
REFERENCES
1. O.L. Zhyzhymov, A.M. Fedotov, O.A. Fedotova. Building a generic model of information system for working with
documents on the scientific heritage // Vestnik. Novosibirsk State University. Series: Information Technologies. -
2012. - Vol.10. - Ne 3. - P.5-14.
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Fedotova Z.1., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Khakimzyanov G.S., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

NONLINEAR-DISPERSIVE MODELS ON A ROTATING SPHERE: THE NEW
DERIVATION AND CONSERVATION LAWS

Our purpose is to further improve and study of mathematical models used to simulate the
long-wave processes in the ocean, which do not require a detailed description of the flow
structure in the depth direction.

In [1], the nonlinear-dispersive (NLD) model on the sphere has been obtained with using the
potential flow conditions. In [2], for the case of plane geometry it has been shown they can
be obtained under replacing the potentiality condition by the new condition, that is: the ™
main’’ part of horizontal velocity component is independent from ““vertical”’ position, which
is natural for long-wave nature flow.

In the present paper, a similar result was obtained in a spherical geometry taking into ac-
count the mobility of the bottom surface. In addition a class of simplified NLD-equations was

derived for which the balance of both kinetic and total energy is preserved.

This work was supported by the RFBR (12-01-00721-a), and the program of the State Support of Scientific Schools
of the Russian Federation (6293.2012.9).

REFERENCES

1. Fedotova Z.1., Khakimzyanov G.S. Full nonlinear dispersion model of shallow water equations on a rotating
sphere // ). Appl. Mech. Tech. Phys. 2011. Vol. 52, Ne 6. P. 865-876.

2. Fedotova Z.1., Khakimzyanov G.S. An derivation analysis of nonlinear dispersive equations // Comp. technology.
2012. Vol. 17, Ne 5. P. 94-108.
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Fionov A., Siberian State University of Telecommunications and Information Sciences (Novosibirsk), Russia
NEW APPROACHES TO CONSTRUCTION OF UNCONDITIONALLY SECURE
CIPHERS

In data protection systems, secret key ciphers play an important role. However, it is widely
known that all practically used ciphers with short long-term keys are not strictly proven to be
secure. So the more interesting seem to be information-theoretic constructions that guar-
antee unconditional security under certain assumptions on statistical structure of protected
data. In previous works of the author, it was shown how to construct an unbreakable cipher
by means of so-called universal homophonic coding of messages generated by memoryless
sources with unknown statistics. In the present paper we suggest an efficient construction
of homophonic code for Markov sources with unknown statistics, which form a class quite
relevant to a great many of real data, including texts in natural languages. The construc-
tion is based on isolating a subset of equiprobable messages generated by a Markov source,
containing the one to be protected. An efficient way to isolate such a subset was suggested
by Victor Monarev in his unpublished paper. We show that this isolated subset can be eas-
ily used in universal homophonic coding scheme to produce a code indistinguishable of a
completely random bit sequence, which is a sufficient condition for the cipher used in a data
protection system to be unconditionally secure.

MIT 2013

Frolenkov LV., Institute of Mathematics and Fundamental Informatics SFU (Krasnoyarsk), Russia
Romanenko G.V., Institute of Mathematics and Fundamental Informatics SFU (Krasnoyarsk), Russia

ON EXISTENCE OF CAUCHY PROBLEMS SOLUTIONS FOR TWO-DIMENSIONAL
LOADED PARABOLIC EQUATIONS AND SYSTEMS OF SPECIAL FORM

There are different methods using the overdetermination conditions to bring the inverse
problem to the direct problem by the investigation of the coefficient inverse problems for
parabolic equations (or systems) with the Cauchy data. One of them tells that the inverse
problem is reduced to the non-classical direct problem for the loaded (containing traces
of unknown functions and their derivatives) equation (or system of loaded equations). You
have to know the conditions under which these auxiliary problems are solvable, as well as to
know the properties of their solutions.

The sufficient conditions of the existence of solutions in classes of smooth bounded functions
were found in the paper:

- the problem for two-dimensional loaded parabolic equation of special form (coefficients
of the highest, lowest terms, and the right side depends on these unknown functions
and their derivatives) with the Cauchy data;

- the Cauchy problem for the one-dimensional equation of the Burgers-type (a nonlinear
equation for the function solutions of lower derivatives in the space variable);

- the problem for a system of two one-dimensional loaded parabolic equations with

Cauchy data.

REFERENCES

1. Belov Yu.Ya. Inverse Problems for Partial Differential Equations. - Utrecht: VSP, 2002, 211 p.

2. Belov Yu.Ya, Korshun K.V. An Identification Problem of Source Function in the Burgers-type Equation // J. Sib. Fed.
University. Math. Phys. 2012. V.5, N 4. P. 497-506.

3, Frolenkov I.V., Belov Yu.Ya. On existence of solutions for a class of two-dimensional loaded parabolic equations
with Cauchy data // Non-classical equations of mathematical physics, Pub. Institute of Math., Novosibirsk, 2012,
P. 262-279.
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MHTErPALIMOHHBIN NOAXO0A4 ®OPMUPOBAHUA UHOPACTPYKTYPbI
MPOCTPAHCTBEHHbIX AAHHbIX

B paboTe M3n0KeHbl 0COBEHHOCTM CO34aHUA HAYYHO-METOAMYECKUX OCHOB MHPPACTPYK-
TYpHOro noaxoaa GopMUpPOBaHUA NPOCTPAHCTBEHHbIX PECYPCOB OPraHOB rocyAapCTBEHHOWN
BJ1IAaCTU U MeCTHOro camoynpasneHus (OFBMC) cybbekta PO, 0CHOBaHHOrO Ha CUCTEMHBbIX
3HaHMAX O PErMoHasIbHbIX MPOCTPAHCTBEHHbIX (B ToM uncie, GPS/I/TOHACC) gaHHbIX, KOM-
NNEKCHO OXBaTbIBAKOLLEro BOMPOChI: CO34aHMA KomnoHeHT UM/ perMoHanbHOro, MyHULM-
NasbHOrO YPOBHEWN, FeOUMHPOPMALMOHHBIX U MHOOPMALMOHHO-aHANUTUYECKUX CUCTEM,
MCMNONb30BaHMA CePBMCOB re0obpaboTKK, a TaKKe COBPEMEHHOIO TEXHONOMMYECKOTO, anna-
paTHOro U TENEKOMMYHMKaLMOHHOTo obecneyeHus [1, 3].

Ha npumepe WpKyTcKoi ob6nactn, onpeneneHbl OCHOBHble TpeboBaHMA K CO34aHUIO
WML vHTerpauMoHHOro TMNa, BKAKOYAlOWMe: WMPoKoe BHeapeHune ctaHaaptoB OGC; uc-
nonb3osaHuve Web- , SaaS- cepBucoB reoobpaboTkuM, HOBbIX KapTorpaduyeckmx Web-
NPWAOXKEHUIH, a Takxke Web-npunoxkeHnin, obnagarowmx GyHKUMoHanbHocTbio TUC; BO3-
MOXHOCTb MUTpaLUKN cucTemM XpaHeHus M ux cepBMUCOB U NPUNIONKEHUI B CETEBYIO Cpeay;
NPEeemMcTBEHHOCTb U YHUOUKALMIO CO34aHHbIX NPOCTPAHCTBEHHbIX MHOOPMALMOHHbIX pe-
cypcos OFBMC. OTmeyeHa nepcneKkTMBHOCTb BHeApeHuA nokanbHbiX UMM ana myHuum-
nanbHOro yposHs [4]. PaspaboTaHbl MPOTOTUMbI FeONOpPTanoB 061aCTHOrO U MyHUUMNAbHO-
ro ypoBHA OPUEHTMPOBaHHbIE Ha noaaepKy Web-cepsucos ctaHgaptos WMS, WPS, WCS
1 N'NC, peannsyowmx coBpemeHHble TEXHOIOTMYECKME OCHOBbI CO34aHMA pacnpesenéHHbIX
MHPOPMALIMOHHO-aHAIMTUYECKUX CepBMCOB 0O6PabOTKM NPOCTPAHCTBEHHbIX AaHHbIX [3].
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AHANIN3 COCTOAHUA U NYTU PASBUTUA YHUBEPCAJIbHbIX NAKETOB MNMPO-
rPAMM ANA PEWWEHNA 3AOAY TUAPO-TASOAUHAMUKN U TENZTOOBMEHA

MakeTbl NpPOrpamm AN MOAENMPOBAHMA 33434 MMAPO0-Ta30aNHAMUKN U TennoobmeHa (CFD
MaKeTbl) LUIMPOKO UCMOMb3YIOTCA A/1A aHa/IM3a CTPYKTYPbl TEYEHUA U XapaKTEPUCTUK Ten1o-
obMeHa Npu peLueHnn HoNbLIOro Kaacca HayYHbIX U TEXHONOMMYECKMX 3a4ad. MakeTbl Npo-
rPamMM MOXKHO YC/IOBHO Pa3fennTb Ha ABe KaTeropuu, 3To CneLmanmsnpoBaHHble Nporpam-
Mbl, NpeAHa3HaYeHHble A7 pelleHns Y3KOro Knacca 3a4a4 M yHMBepcaibHble NPOrpammbl,
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No3BONAOLLIME MOAEANPOBATb HO/bLUYIO COBOKYNHOCTb GU3MUYECKMX NPOLLECCOB.
CneunannsmMpoBaHHble MporpaMmbl, 06blYHO 6onee 3PEKTUBHO peLlaloT KOHKpPEeTHble
3aZia4M W MO3BONAIOT CNeLManmucTam B NpeameTHON obnacTM He BHUKATb B TOHKOCTU du-
3MYECKMX MOAENEN U aNfOPUTMOB pacyeTa. YHUBEpCanbHble e nporpammbl TpebytoT ao-
CTAaTOYHOW KBanUOUKaLMM B MOAEIMPOBAHUM, YTO Obl NONYYUTL KOPPEKTHbIE Pe3y/bTaTbl
Npwu peLleHnn KOHKPETHOM 3aZa4M, HO NO3BOAAOT C UCMONb30BaHMEM OAHOM NMPOrpPaMmbl
peLlaTb pas/iMyHble 3a4a4n.

B ocHoBHOM K yHuBepcasbHbiMm CFD nporpammam OTHOCATCA KOMMEPYECKUE NpPoayK-
Tbl, NOAAEPKMBAEMbIE KPYMHbIMM KOMNaHUAMKU pa3paboTumkamm codta: ANSYS - naketbl
Fluent, CFX; CD adapco - STAR CD, STAR CCM+; poccuiickas komnanua TECUC - FlowVision u
Ap., HO CYLLEeCTBYIOT U YHUBEPCaNbHble YyHUBepcuTeTckme CFD nakeTbl M cBOH6OAHO pacnpo-
CTpaHAeMble Nporpammbl, Hanpumep: OpenFoam, Saturn un gp.

KonnekTns aBTOPOB MCMONb3yeT AA peLleHMA 3a4a4 Kak KOMMepYecKne NporpaMmbl, Tak 1
pa3BMBaeT CBOM NaKeT nporpamm «SigmaFlow» peanusyowmnin TpagnuLMoHHY0 ANs YHUBEp-
canbHbix CFD nakeToB MeTOA0/10T1I0: ANCKPETU3aLMA UCXOAHbIX YPaBHEHUM B KPUBOIMHEN-
HbIX HEOPTOrOHANbHbIX KOOPAMHATAX, HAa LEHTPMPOBAHHOM LWab/NOHEe; peLlleHne cUcTembl
YpaBHEHWI I06abHbIMM UTEPALMAMMN B paMKax KOHLLENUUKN paclienneHma no Grusndecknum
npougeccam C UCMnosib30BaHWEeM NpoLeaypbl COrNacoBaHHOW KoppeKumu aasnenus (SIMPLE)
C perynspusaumenn Pxu-4oy; AUCKpeTM3aLMA KOHBEKTUBHbIX Y1EHOB YPaBHEHUI NepeHoca B
HeABHOM YacTW NO MNPOTMBOMNOTOYHbIM OAHOCTOPOHHUM PA3HOCTAM M KOppeKumnein B ABHOM
4acTu A0 CXeM NOBbIWEHHOIO NOPAAKA anMNPOKCUMALLUK; PELEHME PA3HOCTHbIX YPaBHEHWUI
MHOTOCETOYHbIMM MeToAaMu. [apannenbHble BbIYMCNEHUA peasin30BaHbl NOCPEeACTBOM e-
KOMMO3WULMKN pacyeTHOM 061acT 1 ncnonb3osaHna MPI gaa obmeHa nHpopmaLmm mexay
nogobnactamu. Beaytcs paboTbl No CO34aHMNI0 BEPCUM NPOTrpamMbl ANSA BbluMCAeHUIA Ha GPU.
3a nocnefHue rofpbl KONNEKTUBOM pPeLleH WNPOKUIA KPYT MPUKAAAHbIX 33434 rfMapoauHaMu-
KM 1 TennodursnKm, B pesysbraTe co3gaH Habop cneumanmsmpoBaHHbIX pacyeTHbIX MOgyei.
C ncnonb3oBaHuem «SigmaFlow» mogenupytotca ciegyrolime NpoLecchl: CTalMoHapHble
M HECTALMOHAPHbIE TEYEHUA XKUAKOCTU U ra3a; TEYEHUA HEHbIOTOHOBCKUX KUAKOCTEN; Typ-
byneHTHble TeyeHua ¢ ucnonbzosaHmem (U)RANS m rubpuaHbix RANS/LES moaeneit; KoH-
BEKTMBHbIN, KOHAYKTUBHbIN U PafMaLMOHHBIN TEeNI006MEH; XMMUYECKOEe pearMpoBaHue u
NpoLLeccbl CMeLIeHNA B MHOFTOKOMMNOHEHTHbIX CMeCsX; ropeHne ra3oobpasHoro, *KMAKOro u
TBEpPAOro TOMN/AMBA; ABWXKEHWE AucnepcHon ¢asbl B HeCyllemM NoToKe (TBepable YacTuLbl,
Kanau, nysblpun); 3a43a4n co cBOBOAHBIMU FPaHULLAMU; ABUKEHWE TBEPAbIX TE/ B ra30BOM
NOTOKe; TeyeHus ¢ $pa3oBbIMM Nepexoaamm (NaaBieHne KPUCTaNIn3aLmsa); KaBUTaLMOHHbIEe
TeYEeHMUA.
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TEACHING OF MATHEMATICS THROUGH DIFFERENT MEDIUMS OF KNOWL-
EDGE TRANSFER

This paper describes one solution to the implementation of teaching mathematics to students
of electrical engineering profile. Based on the research results conducted on students who
have attended course Mathematics 1 via traditional method of learning and with help from
system for distance learning, proposed solution is a result of comparative analyses of medium
for knowledge transfer. It is focused entirely on the process of realization of both teaching
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methods by using different mathematical tools in order to achieve further development of
interactivity and better visualization of teaching problems.
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Gerasimov A.V., Institute of Applied Mathematics and Mechanics, Tomsk State University (Tomsk), Russia
NUMERICAL SIMULATION OF THE FAILURE OF SOLIDS UNDER INTENSE
DYNAMIC LOADING

Under intensive dynamic loading in a solid produces a large number of cracks, leading to the
formation of fragments of various shapes and sizes. Natural heterogeneity of the structure
of materials affects the distribution of physical and mechanical characteristics of the
material in terms of the body in question and consideration of this factor in the equations
of solid mechanics is only possible with a random distribution of the strength properties
of the initial deviations from the nominal value. Parameters such as yield strength, tensile
strength, maximum strain and other constants that define the time of the destruction in
various theories of strength and failure criteria are directly dependent on the number and
size of defects, and must be dispersed in a random manner, with a variance that depends
on the uniformity of material. Therefore, in mathematical analysis of the fragmentation of
real materials must take into account the distribution of the initial inhomogeneities and
make some disturbance in the physical and mechanical characteristics of the destroyed
environment for the adequacy of the numerical calculations with experimental data. In this
case, the physical and mechanical characteristics of the environment are responsible for
the strength, considered to be distributed randomly over the volume of the material, and
the process of destruction becomes probabilistic, which corresponds to the theoretical and
experimental data.

To describe the processes of deformation and fragmentation of solids, the model strength
compressible elastic perfectly plastic body. Main relations for the motion of the environment,
based on the laws of conservation of mass, momentum and energy, and closure relations
Prandtl-Reuss provided Mises flow. The equation of state is taken in the form of Mie -
Gruneisen.

For the calculation of three-dimensional elastic-plastic flow technique is used, implemented
on tetrahedral cells, and based on the joint use of the Wilkins method for calculation of
internal points of the body and the Johnson method for calculating the contact interactions.
Partition of three-dimensional domain into tetrahedra is consistent with automatic meshing
routines.

MIT 2013

Giniyatullina O.L., Institute of Computational Technologies (Novosibirsk), Russia
Potapov V.P, Institute of Computational Technologies (Novosibirsk), Russia

SCIENTIFIC AND METHODOLOGICAL BASIS OF CONTEMPORARY
GEO-ENVIRONMENTAL MONITORING OF MINING REGIONS

The report examines the scientific and methodological basis for the creation of modern geo-
environmental monitoring of remote mining regions, based on the use of remote sensing
data. The basic factors that significantly affect the results of the classical methods of research
areas of mining companies that can be considered in remote monitoring: a large extent,
difficult terrain, the presence of diverse terrain (water, low vegetation, forests, mountains,
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etc.). The advantage of the use of remote sensing for integrated analysis of not only
companies but also the adjacent zones. Results of monitoring of water bodies and vegetation
by the pictures of middle and high-resolution case study of the geological and economic
district of Kuzbass.
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HIGH SCALABLE COMPUTING USING HYBRID ARCHITECTURE
SUPERCOMPUTER

Capabilities of the hybrid cluster for scalable computing of some applications are considered
in article. Cluster is located in the Siberian Supercomputer Center and consists of 40 HP
SL390s servers with three GPU NVIDIA Tesla M2090 on each server. Its peak performance is
85 TFlops including 79 TFlops on GPU’s. Two parallel computing models are used to achieve
parallelism: SIMD on CUDA, according of GPU architecture, and MIMD on MPI.

The basis of the parallel implementation of solving the problems of continuum mechanics is
a 3D domain decomposition, implemented using a MPl and CUDA combination. The effec-
tiveness of hybrid decomposition must becomputed only independently of flows across cell
borders, for example, using Godunov type methods. The algorithm has potentially infinite
scalability.

Parallel algorithm and program for 3D seismic field numerical modeling in inhomogeneous
elastic media on hybrid cluster were developed. Numerical modeling is carried out on the
basis of difference method. In program GPU is used to implement the computational part
of the algorithm on CUDA, CPU is used to exchange data between the GPU with using MPI.
More than 30 thousand cores were used in calculations.

Parallel algorithm for a solving of Poisson equation is based on a 3D domain decomposition,
partial pre-computation of Green’s function and calculation of a single-layer potential. It is
implemented using MPI andaimed to run on a CPU subsystem of a hybrid cluster. To solve
Vlasov equation we use particle-in-cell method, implemented for a GPU subsystem with the
use of CUDA. Developed algorithm allows to conduct numericalsimulations with billions of
grid cells and hundred billions of particles.

Technological approaches for scalable computing on hybrid clusters with GPU are discussed.
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MATHEMATICAL MODELING OF HEAT AND MASS TRANSFER PROCESSES IN
THE CONDITIONS OF PHASE TRANSITIONS AND CHEMICAL REACTION AT THE
IGNITION OF CONDENSED SUBSTANCES BY LOCAL ENERGY SOURCES

Experimental researches of integrated characteristics and regularities of a heat and mass
transfer at ignition of the condensed substances (CS) by single «hot» particles are not always
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possible. It is caused by process specifics (temperature changing of energy source during
the induction period) and limitation of known experimental techniques opportunities.
Mathematical modeling allows excluding a lot of problems connected, for example, with
parameters recording of high-growth real physical process, and besides let us describe in
more detail consecutive stages from the initial moment of CS warming up before it ignition.
Heat and mass transfer mathematical model at ignition of CS is presented by system of the
nonlinear non-stationary differential equations in the private derivatives corresponding
to basic provisions of the general theory of heat transfer in chemical kinetics and free
convection.

Decision algorithm for set of differential equations with the corresponding initial and
boundary conditions is based on the finite-difference method. To solve difference analogous
of differential equations, a locally one-dimensional method was used. The one-dimensional
difference equations were solved with the use of an implicit four-point difference scheme.
Nonlinear equations were solved by the iteration method.

Mathematical model verification and assessment of numerical research results reliability
is executed by it comparison with known experimental results, and also check of used
differential schemes conservatism was done. Besides, testing of the applied numerical
methods and the developed decision algorithm on the example of group less complex
challenges of heat conductivity and convective heat transfer is held.
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Ob AHAJTIUTUYECKUX U HUCNEHHDbIX PELLEHUAX NPAMbIX U OBPATHbIX
3AAAY MEXAHUKU KOMMNO3UTHbIX KOHCTPYKL NN

B paboTe npuBeaeHbl MOCTAHOBKM U NPEACTABNEHbI aHAIUTUYECKME U YNCTIEHHbIE PeLleHUs
KpaeBblX 33434 pacyeTa HanpsKeHHO-4ehOPMMUPOBAHHOIO COCTOSHMA YNPYITMX MHOFOC/I0M-
HbIX aHU30TPOMHbIX NAACTUH U 060/I0YEK Pa3/IMYHbIX FEOMETPUYECKMX GOPM, @ TaKKe KOM-
B6UHMPOBAHHbIX 060/104EeYHbIX KOHCTPYKLUMIA. MpoBeaeH CpaBHUTENbHbIN aHaAU3 UX noBeae-
HMA NPW UCMNONb30BAHUM KNACCUMHYECKOWM M PAAA YTOUHEHHbIX TEOPUIA NAACTMH U obosouek
B FEOMETPUYECKU IMHEMNHOW U HeMHEMHOM nocTaHoBKax. CaeayeT OTMETUTb, YTO Mepexos,
OT TEOPUM OAHOPOAHbIX M3OTPOMHBIX NAACTUH U 0600YEK K TEM UAWU MUHBIM YTOYHEHHbIM
TEOPUAM HEOLAHOPOAHbIX aHM30TPOMHbIX KOHCTPYKLMIA CONPOBOXKAAETCA HEe TONbKO YBENU-
yeHuem nopagKa paspeluatolmx cuctem andodepeHUManbHbIX YpaBHEHUI, HO U KauecTBeH-
HbIM U3MEHEHMEM CTPYKTYPbl UX pelleHWin, NoABieHNeM HOBbIX BbICTPOBO3PACTAOLMX U
6bICTPOYObIBAOLWMX PELUEHUA, UMEIOLWMUX APKO BbIPArKEHHbIN XapakTep norpaHcnoes [1].
MonyyeHne aHaNUTUYECKUX PEeLleHMI B TAKOM C/lydae CTaHOBUTCA MPAKTUYECKU Heocylle-
CTBUMbIM U, 6oNee Toro, TPaANLMOHHbIE CXEMbI U a/ITOPUTMbl YUCJIEHHOTO MHTEFPUPOBAHUA
KpaeBblX 33424 Ha TaKMX KNaccax XKeCcTKUX CUCTEM He/IMHEeNHbIX anddepeHLumnanbHbiX ypas-
HEHWI OKa3bIBAKOTCA MasIONPUrOAHbBIMM.

PaspaboTaH 1 npeacTasneH OpUrMHaNbHbIA METo pelleHns 0bpaTHbIX 3a4a4 paunoHab-
HOrO NPOEKTUPOBAHMSA C/IOMCTO-BONIOKHUCTBIX Tes, MMetowmnx Gopmy NAacTuH u o6osouek.
MccneposaHa paspelwmMmocTb nepeonpenesneHHbix cuctem anbdepeHumanbHbiX ypaBHe-
HWI, ONUCbIBAIOLLMX NOBEAEHME TaKMX KOHCTPYKLUMIA NMPU MCNONb30BaHMM KpuTepues bes-
MOMEHTHOCTM HaMpPAXEHHOro COCTOAHWA, PABHOMPOYHOCTM MAWM PABHOHAMPAXKEHHOCTU
aPMUPYIOLWMX BOJOKOH. MoNyYeH pag, aHaIMTUYECKUX pelleHnii obpaTHbIX 3agady pauumo-
Ha/ZIbHOTO MPOEKTUPOBAHUA A/19 OCECUMMETPUYHbIX aPMUPOBAHHbIX NAACTUH U 060/0YEK.
Mpu TakoM Noaxofe Hapsaay C pelweHnem obpaTHOM 3a4a4um yaaeTcs aBTOMATUYECKU Noay-
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YMUTb B aHA/IMTUHECKOM BMae N pelleHne I'IpﬂMOVI 3a[a4u pacyeTa Hanpﬂ)KeHHo-,L‘l,eropMM-

POBAHHOTIO COCTOAHMUA KOMMO3UTHOM KOHCTPYKLUMUA.
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METOL KONNOKALUA N HAMMEHbLUUX KBALPATOB B 3AJAYAX MEXA-
HWUKU U3OTPONMHBLIX U AHU3OTPOMHbIX NPAMOYTOJibHbIX NNTACTUH

MHOrne KOHCTPYKTUBHbIE 31eMEHTbl MALIWH M annapaTos COBPEMEHHOM TEXHUKMN NpeacTaB-
NAT cobol NAacTUHbI U 060104KN Pa3NUUYHOM GOPMbI U CIOUCTON CTPYKTYPbI C NEpemeH-
HbIMW FEOMETPUYECKUMM N MEXAHUYECKMMM NapameTpamu. s uccnesoBaHus NpoYHOCTH
M HecyLwen CnocobHOCTU TaKMX KOHCTPYKLMIA TpebyeTca 3HaHWe UX HanpsXeHHO-aebopmu-
poBaHHoro coctoaHus (HAC), 4To NpMBOAUT K HEOBXOAMMOCTM Pa3paboTKu 3ddEKTUBHbIX
YMCNEHHbIX METOA0B pPeLleHMs KPpaeBbIX 33434 TeEOPUM NAACTUH U 060/104eK.

Cnepyet OTMETUTb, YUTO Nepexos OT KIacCUYECKOW TEOPUN OAHOPOAHbIX M30TPOMHbIX Nia-
CTMH 1 060NI0YEK K TEM WU UHbIM YTOYHEHHbBIM TEOPUAM HEOAHOPOAHbIX aHU3OTPOMHbIX
KOHCTPYKLMI COMPOBOMAAETCA HE TO/IbKO YBE/MYEHWEM MOpALKa paspeLlatolmx cuctem
anddepeHUManbHbIX YPaBHEHWUA, HO U KaYeCTBEHHbIM U3MEHEHWEM CTPYKTYpPbl UX pelue-
HUI, NOABAEHNEM HOBbIX ObICTPOBO3PACTAIOWMX U ObICTPOYObIBAIOWMX PELIEHUA, UMEID-
LLMX APKO BbIPAXKEHHbIN XapakTep norpaHcaoes [1]. TpagMLUMOHHbIE CXEMbI U anTOPUTMbI
YUCNEHHOTO UHTEFPUPOBAHMA KPAEeBbIX 33434 HA TAKMUX KAccax KeCTKUX CUCTEM HENUHEN-
HbIX AnPPepeHLManbHbIX YPaBHEHW OKa3bIBAKOTCA MANOMNPUTrOLHbIMM.

B HacTosAwen paboTe NpeaoxKeH U peasn3oBaH BapMaHT MeTOAa KOAOKALMN U HAMMEHb-
WMX KBAgpaTOB A1 YMCEHHOTO pelleHua 3334 MexaHUKM Aedopmupyemoro TBEpAOro
Tena u, B YacTHOCTW, Ans 3aga4y pacyeta HAC M30OTPOMHbIX M aHU3OTPOMHBIX MPAMOYro/b-
HbIX MNAACTUH, HAXOAALWMXCA NOA AeMCTBMEM MONepeYHbIX Harpy3oK pasimMyHoro suaa. Mpo-
BEZEH PAL YUC/EHHbIX SKCMEPUMEHTOB NPY Pa3HO0BPa3HbIX cnocobax HarpyKeHus u 3a-
KpenneHus, a TakXe PasnyHbIX TeOMETPUYECKUX U MeXaHUYEeCKMX MapameTpax MaacTuH.
MpoBeaeHo cpaBHEHME MOYYEHHbIX PE3Y/IbTAaTOB C M3BECTHBIMM A5 YACTHbIX C/lyYaeB aHa-
NINTUYECKUMU PELLUEHUAMM, 3 TaKXKe C YUCTIEHHBIMU peLleHUAMMU apyrux asTopos [2,3], no-

Ka3aBllee BbICOKYI CTeneHb COBNaAeHNA pe3ynbTaToBs.
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O PA3/INYHbIX NOAXOAAX K MOAENTUPOBAHUIO U AHANU3Y AE®OPMMU-

POBAHWUA AHU3OTPUAHDbIX KOHCTPVKLI,Mﬁ

Mporpecc aBUaLMOHHON, PAaKETHO-KOCMUYECKOM, CYA0- U MALIMHOCTPOUTENbHOM MPOMbILL-
NIEHHOCTW B 3HAUYUTENbHOM CTENEHU CBA3AH C Pa3paboTKON M MPUMEHEHNEM HOBbIX KOMMO-
3ULMOHHBIX MaTepuanos, 0bnasatoWwmx NOBbILEHHBIMU GU3NKO-MEXaHUYECKMMU XapaKTe-
puctukamu. OgHUM M3 NEePCNEKTUBHBIX PELUEHUA MOXKET CTaTb MPUMEHEHUE TMBPUAHbBIX U
AHU30MPUAHbBIX YI/IENAAaCTUKOBbIX CETYATbIX KOHCTPYKLMI [1]. C NOMOLbI TaKMX KOHCTPYK-
LM BO3MOXKHA peanusauma KoOMjaeKkca CBOMCTB, obecneynmBatomx CyLecTBeHHOoe NoBbl-
LWEeHWE MPOYHOCTU U KECTKOCTU NeTaTeNIbHbIX U ryHOKOBOAHbIX annapaToB, CHUKEHUE UX
Maccbl M CTOMMOCTH.

Mpy NPOEKTUPOBAHUM U NPOU3BOACTBE AHU3OTPUAHBIX KOHCTPYKUMI BO3HUKAET pas npo-
61em, CBA3aAHHbIX C MOAEIMPOBAHNEM MX NOBEAEHUA M PacyeToM HanpAKEHHO-gedopMu-
POBAHHOIO COCTOAHUSA, BbIYUC/IEHMEM KPUTUYECKUX HArpy3oK 1 onpegeneHmem G¢opmbl no-
TEepU YCTOMUYMBOCTU, ONTUMM3ALLMEN KECTKOCTHBIX M MPOYHOCTHbIX, BECOBbIX M CTOUMOCTHbIX
napameTpoB KOHCTPYKLMU. MaTemaTuieckme MOLEeNu, Ucnonb3yemble A8 pelleHnsn yKa-
3aHHbIX Npobaem, MOXKHO PasfennUTb Ha ABa 6OMbWMX KNacca - KOHTUHYasIbHbIE U AUCKPET-
Hble mozenn. KoHTUHYabHble MOAENN MOTYT BbITb MOCTPOEHbI NPU NOMOLLU OCPeAHEHUSA
pebep No NOBEPXHOCTU M 3aMeHbl CETYATON CTPYKTYpPbl YCIOBHON O4HOPOAHOM OPTOTPON-
HOM KOHCTpYKLMel. OgHa U3 Takux mogenen onucaHa B [2]. IMCKpeTHble MOAENN CTPOATCA C
MCNoNb30BaHMEM 6aN0YHBIX UK NIOCKUX 3NEMEHTOB AN NPeACcTaBNeHNn pébep KOHCTPYK-
UMM M MPUMEHEHMEM METOAA KOHEYHbIX 3/1IEMEHTOB A1 UX MOLE/NMPOBAHMUA U pacyeTa.
MpenmyLLecTBa AUCKPETHBIX MOAENEN NO CPABHEHMUIO C KOHTUHYANbHbIMUW COCTOAT B bosiee
TOYHOM BOCMPOU3BELEHUMN XapaKTepa Harpy3oK, MecTHbIX YCUIEeHUH, BbIPe30B 1 coeauHe-
HWI, @ HEJOCTATKK - B C/IOXKHOCTU UX MOCTPOEHUA.

B paHHOM paboTe npeanoxkeHa HOBasi KOHTUHYAIbHAA MOZE/Ib CETYATON KOHCTPYKLUMM, NO-
3BO/IAIOLLAA PACCYMTLIBATL M aHANIM3MPOBATL €€ HanpsAXKeHHo-gedopMmnpoBaHHOE CoCToA-
HWe. [Ina YNCNeHHOW peanmnsaunmn npessioxKeHHoW mogenu paspaboTaH aaropuTm, OCHO-
BaHHbIN Ha MCMONb30BAHWUU MHTEPMNONALMOHHBIX NOMHOMOB WU HEHACBIWAEMbIX METOLOB

npubankexusa [3].

JINTEPATYPA

1. Bacunbes B.B., bapblHUH B.A., Pa3uH A.®., NeTpokosckuii C.A., XannmaHosud B.1. AHM30rpuaHbIE KOMNO3UTHbIE
ceTyaTble KOHCTPYKLMM - pa3paboTka U NPUMEHEHWNE K KOCMUYECKOW TexHUKe // KOMMNO3UTbl U HAHOCTPYKTYpbI,
2009, Ne3. C.38-50.

2. Vasiliev V.V., Morozov E.V. Advanced Mechanics of Composite Materials. - Elsevier, 2007. - 491 p.

3. babeHko K.U. OcHOBbI YnceHHoro aHanusa. M.; Mxkesck: HUL, «PerynapHas n xaoTuyeckas guHamuka», 2002.

MIT 2013

Gornov A.Y., Institute for System Dynamics and Control Theory of SB RAS (Irkutsk), Russia
Anikin A.S., Institute for System Dynamics and Control Theory of SB RAS (Irkutsk), Russia

COMPUTING TECHNOLOGIES FOR NONCONVEX PARAMETRIC
IDENTIFICATION PROBLEM

The problem of search of optimum parameters of the models described by the ordinary
differential equations in a normal form of Cauchy is considered. As the quality criterion a
wide class of non-linear functionals as integral and terminal type can be used. In the general
formulation studied the problem can be interpreted as a problem of optimal control of a
dynamic system in which the control actions are constants. To solve this problem a number
of search algorithms is implemented aimed at optimizing non-convex functionals. A set of
algorithms includes both traditional methods multistart, stratified sampling, Luus-Yaakola,
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Rastrigin and their modifications, and new optimization algorithms, focused on this class of
problems: a spherical search methods, methods of dimension reduction, tunnel and other
methods. The proposed algorithms are implemented in the software package OPTCON-A.

The report examines the computational optimization technology based on algorithms im-
plemented, and the results of computational experiments on a collection of test and model

problems.
This work was partially supported by RFBR grant number 12-01-00193 and SB RAS integration project number 83.
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THE ELIMINATION TECHNIQUES TO SOLVE COMPUTATIONAL PROBLEMS OF
MODEL ORDER REDUCTION FOR LARGE MULTI-TERMINAL CIRCUITS

The goal of model order reduction (MOR) in VLSI CAD is to generate automatically an electrical
model of essentially lower dimension than original one saving good approximation of its
behavior. The recent significant achievements were obtained in two main research directions
of MOR algorithms development: SVD - based methods and Krylov-based methods. But today
actual problem in practical simulation is MOR of systems with large number of inputs and
outputs or in other words MOR of multi-terminal circuits. The simulation of interconnects
or substrate networks are the examples of such actual simulation tasks. It can be mentioned
that SVD-based methods and Kry-lov-based methods are inefficient in the multi-terminal
cases and essential research energies are directed for its im-provements.

The alternative MOR approach is discussed in this paper that is more suitable to large number
of ports. The approach is based on elimination of internal nodal variables and partitioning
techniques. Firstly this approach is directed to reducing RC networks. Some results were
obtained while development of this approach. Among them:

- it was shown that developed numerical MOR procedure on the base of perturbation
technique provides the generation of the reduced models of first order of accuracy,
provides correct computation of first moments and coincides with elimination based
MOR with accuracy of first order:

- the passivity of generated models was shown.

The limitation of this approach was connected with account of the inductances since initial
order of ODE is growing in this case due to involving additional current variables. To take into
account inductances the special procedure was suggested and the elimination approach was
extended for MOR of RLC networks. In comparison with other ap-proaches the first order of
accuracy is saved. Moreover the stability and passivity are saved.
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ABTOMATU3UPOBAHHAA CUCTEMA “HAYYHbIE NPOEKTbI CO PAH”

B anpene 2012 roaa no 3akasy Mpe3snanyma CO PAH Havyanucb paboTbl MO CO34aHUIO aBTO-
MaTU3NpPOBaHHOM cucTembl ynpaBneHus (ACY) «HayuHbie npoekTbl CO PAH». Cuctema npea-
Ha3HayeHa ANA yyeTa Bcex NpoekToB CMBMPCKOro OTAeNEHWA, @ TAKKE aHan3a UX pesynb-
TaToB. bbina paspaboTaHa 1-as ouepeap cuctemsl (https://cris.sbras.ru), B Kotopoit pelueHbl
cneayolwme 3aaun:

- BeAeHue peecTpa Hay4yHbix npoekTos CO PAH,

- cbop oT4eTOB MO Hay4yHbIM NpoekTam CO PAH,

- BefAeHWe peecTpa Hay4YHbIX Pe3yNbTaTos,

- BeAeHue peecTpa nybamkaumi,

- BeAEeHMWe peecTpa Hay4HbIX KagpoB n opraHunsaunii CO PAH,

- co3gaHue NogHopPOK HAayYHbIX Pe3ybTaToB.
B noknage 6yayT onuncaHbl TpeboBaHMA K CUCTEME, NPUHLUMIbI €€ MPOEKTUPOBAHMUA U pas-
paboTKM, TEKYLLME pe3yNbTaTbl U NEPCNEKTUBDI PA3BUTHUA.
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ON A DISCRETE OPTIMAL CONTROL PROBLEMS WITH A SMALL STEP

Many problems in the management of economic and technical objects are reduced to the

solution of the discrete optimal control [1-4], and the discrete step is small or very large

number of steps. Construction of exact analytical solutions of such problems, in many cases

is not yet possible.

This paper presents a method for constructing a discrete algorithm for the optimal control

problem with a small step.

In the proof of the existence of solutions, revealed a special case, which is related to

insufficient boundary conditions of the adjoint equations for use «maximum principle».
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MaliHakos A.XK., Keipebisckul TexHu4eckuli YHusepcumem um. M.Pas3akosa (Bishkek), Kyrgyzstan

Kabaesa I.[., Kvipabi3ckuli 2ocydapcmeeHHbIl mexHudeckuli yHusepcumem MHcmumym 20pHo20 0end U 20pHbIX
mexHonozul (Bishkek), Kyrgyzstan

AmaHKynosa H., Keipebisckul TexHu4eckuli YHusepcumem um. U.Paszsakosa (Bishkek), Kyrgyzstan

MATEMATUYECKOE MOAENNPOBAHUE NPUMNOBEPXHOCTHbIX ABNEHUN
HA AHOAE NPU BO34YLWHO-NNA3MEHHOM PE3KE META/IN10B

LLinpoKkoe pacnpocTpaHeHne TEeXHONOTMYECKMX MPOLECCOB MAasMeHHON 06paboTku ma-
TEepPWanoB NOBbICU/IO aKTya/bHOCTb UCCNEeL0BaHM B3aMMOAENCTBUA NOTOKOB 1yroBOM naas-
Mbl C MOBEPXHOCTbIO U3AENUA, HAaNPaB/lIEHHbIX Ha pelleHne BOMPOCOB YNpaBieHUA Ayroi
M ee ceoncTBammn. Hanbonbwmin MHTEpPEC NPeACTaBAAET CxKaTana BO3AYLWHO-4yroBas naas-
Ma, NpUMeHAeMas A8 Pe3Kn meTannos. Hamu 6b1an BbINOSIHEHbI PACcYETbl XapaKTePUCTUK
BO3A4YLIHO-4YroBOM NNa3Mbl C MapaMeTpamu ANA Pe3KM MeTaNIoB HAa OCHOBe cucTembl MM
YPaBHEHWI B paMKax paBHOBECHOM M HEPAaBHOBECHOW MoAe el HU3KoTeMMepaTypHOM Nias-
Mbl. C Lenblo ynpoLLeHUs pelueHna 3a4a4m pacyeTHbll KOHTYp B6AM3M aHOA4HOTO yvacTKa
ayrv 6610 pasgeneH Ha conpsaxeHHble 061acTi No GU3NYECKMM NPOLLECCam U UCMO/Ib30BaHa
METOAMKA PeLUEeHMA CONPAXKEHHbIX 3a4a4. Hanbonee cnoxkHoW 06/1acTblo 418 MOAENbHOMO
npeacTaB/ieHUA NPU BbINOIHEHUM PaCYETOB ABAAETCA 30HA B3aMMOAENCTBMA AyroBOM nias-
Mbl C METAN/IOM, AN KOTOPOM B HEKOTOPbIX PaboTax NPUMEHSATCA METOANKM COrTacoBAHMA
MEXIY KMHeTUYecKMm noaxogom n MI npubnvxkeHnem. B npnaHogHo obnact ayrosoi
N1a3Mbl MOJIEKYNAPHbBIX FA30B, B YaCTHOCTU BO3A4yXa, Npu TemnepaTypax Bbiwe 6000 K cyute-
CTBYHOT 3/1EKTPOHbI, MOJIEKY/Ibl, MONEKYNAPHbBIE NOHbI, aTOMbl U aTOMApPHbIe MOHbI. Hannune
3/1EMEHTOB MCMAPEeHMA MeTaslla aHOA4a U MOHU3ALLMA NapOB MeTania YCIOKHAT pelleHne
3agaun. C uenbto nccaenoBaHma GrusmMyeckmx NpoLeccos B 061acTi MeXK 4y KOHLOM HEeBO3-
MYLLEHHOIO aHOAHbIMU ABMEHUAMMU MONOKUTENBHOFO CTON6A M aHOLOM BbINONHEHbI pac-
YyeTbl COCTaBa cpeabl, TENNOPUINYECKMX CBOMCTB U KO3DDULMEHTOB NepeHoca No METOAMKE
YenmeHa-dHcKora.
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K SHEPTETUYECKOMY BAZIAHCY NJIA3SMOTPOHA NPAMOrO AENCTBUA

B paboTe npeacTtaBneHa mateMaTUyecKkas MoZesb NaasMOTPOHa NpAMoro aelcreus. Pac-
yeTHas 06/1acTb BK/ItOYAET B cebA KaTOAHbIV y3en, KaHan NN1asMoTPOoHa, cBoOboaHY obnacTb
M aHOZ,. 9TO NO3BO/INIIO BKIOUUTL B PAaCCMOTPEHUE Tenodu3nMyeckme NpoLecchl B 31eKTpo-
[lyroBoW nniasme, B KaHase NJ1asMoOTPOHa, B KATOAHOM y3/1e U B aHOAE.

YucneHHble pacyeTbl NpoBeAeHbl Ha ocHoBe MI/] ypaBHeHU, BKAOYatoWwmx B ceba ypas-
HeHuA HaBbe-CTokca, MakcBenna, aHepruun. MocTtaBneHbl rpaHUYHbIE YCOBUA U YCI0BUA
conpsaxeHuna mexay obnactamu pacyeta. Takol Noaxod NO3BOAWUA NPOBEAEHNE CKBO3HOTO
pacyeTa B TBEPAOM Tene, pacniaBleHHOM MeTanne U B 3/1eKTPOAYroBOM naasme; U y4yecTb
npoLLeccbl Mexay 3Tummn obnactamu.

Mo pe3ynbTaTam YNCAEHHOTO MOAEANPOBAHUA GU3NYECKUX MPOLLECCOB B NIa3MOTPOHe npa-
MOTO AeMCTBUA NPOBOAMUTCA pacyeT 6anaHca SHEPTrUKN SNEKTPUYECKON Ayru.

Pe3ynbTaTbl pacyeTa CpaBHMBAKOTCA C Pe3y/ibTaTaMu SKCNEPUMEHTA/IbHbIX UCCeA0BaHUIA.
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ANALYSIS BRIGHTNESS EFFECT ON QUALITY PICTURES AFTER COMPRESSION
WITH JPEG AND SPIHT COMPRESSION METHODS

In this paper a comparison of objective quality of pictures after compression using two
methods - JPEG and SPIHT - is presented. Methods are applied on pictures with different
levels of brightness for different values of the bit rate (bpp) using software VCDemo. The
quality of the compressed pictures is determined by values of MSE (mean square error),
SNR (signal to noise ratio) and PSNR (peak signal to noise ratio). The values are presented in
appropriate tables and diagrams. Based on the obtained data, we compared the quality of
pictures with different brightness after compression. It was found that the used compression
gives better results compared to a different level of picture brightness. It is presented how
the quality of compression varies with the brightness pictures at different bit rates.
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Jaksic N., Gymnasium Zubin Potok (Zubin Potok), Serbia
MATHEMATICAL MODELS

The mathematical model includes a formal mathematical notation behavioral and \ or
characteristics of the observed physical system. If know mathematical model, that means
we in fully know behavior and characteristics of the physical system. It is often impossible
to make absolutely accurate mathematical model, so that frenquently accessed certain
appromaximations and neglect little influential characeristics or effects.

Mathematical models are of greatimportance in the Telecommunications, that s, in processes
such as signal modulation and demodulation. Modulation and demodulation are two very
important processes to be applied in data transfer. In order modulation and demodulation of
a possible mathematical models are essential to the characeristics of trigonometric functions
(sine and cosine), Bessel functions, Furiers transformations, Jacobs functions and etc.

In this paper we have shown and proved that by using certain mathematical models
successfully generate the signal modulation and demodulation.
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FORMULATION AND SOLUTION OF THE STRING VIBRATION

One of the basic equations of mathematical physics (for instance function of two independent
variables) is the differential equation with partial derivatives second order:

d™2u/dt"2=a"2(d"2u/dx"2) (1)
This equation is called the wave equation, and is provided when considering the process
of transverse oscillations of wire, longitudinal oscillations of rod, electrical oscillations in
a conductor, torsional vibration at wave, etc... The paper shows how to form the equation
(1) which is the equation of motion of each point of wire with abscissa x in time t during
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its oscillate. It is also shown how to determine the equation (1) in the task of electrical
oscillations in a conductor. Then equation (1) is determined, and this solution satisfies the
boundary and initial conditions.
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SOME CLASSES OF SYMMETRIC MATRICES AND APPLICATIONS

This paper deals with algebraic properties of some types of symmetric matrices (arrow
matrices). We will consider reduction techniques for non-homogeneous linear systems of
the first order operator equations with the system matrix in the arrow form. We will also
be interested in some inequalities referring to the degree of some classes of regular graphs.
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BU3YANU3ALUNA UHOOPMALMN HA OCHOBE FPA®OBbIX MOAENEN

Busyanusauma nHbopmaumm - aTo npouecc npeobpasoBaHns 6ObLUMX U CNOXKHbIX BUAOB
abCTPaKTHON MHPOPMALMM B MHTYUTUBHO NOHATHYIO BU3yanbHyto dopmy. YHUBEPCANbHBIM
CPeACTBOM TaKOro MpeacTaBNeHUA CTPYKTYPUPOBAHHOW WHPOpmaLMM aBastoTcs rpadbl.
Mpadbl NnpuMeHsatoTCA ANA NpeacTaBneHna atobo MHPopmaLmMm, KOTOPYH MOXKHO NPoMoze-
NIMpOoBaThb B BUAE OOBEKTOB M CBA3EN Mexay obbeKkTamu. MoaTomy Bu3yanumsauma rpadobix
MmoZenei ABNAETCA KAHOUYEBON KOMMOHEHTON BO MHOTMX NPUIOXKEHUAX B HAYKe U TEXHUKE, a
MeToAbl BU3yanunsaunn rpados npeacTaBaatoT cobol TeopeTnyeckyto 0CHOBY MeTO408B BU-
3yanusaumnm abetpaktHol MHbopmaumn. MeToabl U cpeacTBa BU3yanmsaumm rpados u rpa-
$OBbIX MoZenen WNPOKO UCNoNb3yeTcsa B TakMX 061acTAX, Kak MHGOPMALMOHHbIE CUCTEMBI
M nporpammHoe o6ecnequme, buonorunyeckume HayKWn, VICKyCCTBeHHbIl‘/‘I UHTENNEKT, aHa1n3
dU1HaHCcoBOWN MHbOPMALMKN, KOMNbIOTEPHOE 0byYeHMe U MHOTME Apyrue.

B noknage paetca 0630p OCHOBHbIX CYLLLECTBYHOLLMX METOLOB U CUCTEM BU3YasIM3aLUMN UH-
dopmaunm Ha ocHose rpadosbix Mogenen. Ocoboe BHUMaHUE yaenseTca Bonpocam Bu3ya-

M3aummn nHbopmaumm 60blloro 06bEma M CI0XKHOM CTPYKTYPbI.
PaboTa BbiNoNHEHa NPU YacTUYHOW GpUHAHCOBOM noasepskke PO®U (rpaHT N 12-07-0091).
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MHCTPYMEHTbI NOAA4EPXKU NPUMEHEHUA TPA®OB U TPAPOBDLIX
ANNTOPUTMOB
CoBpemeHHOEe COCTOAHME NPOrpaMMmnpPOBaHMA HeNb3a NpeacTasuTb cebe 6e3 rpados u rpa-

boBbIX aNTOPMTMOB. XOPOLLIO M3BECTHO, YTO MHOTME 334341 MPOrPaMmMMpPOBaHNA GopMyan-
PYIOTCA M peLatoTcs Kak 3a4adumn Ha rpadosbix mogensax. LLnpokas npumeHMMocCTb rpadpos
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CBA3aHa C TeéM, YTO OHMU ABNAKOTCA eCTeCTBEHHbIM CpeaCTBOM 06bACHEHUNA CNOXKHbIX CUTy-
auMit Ha MHTYUTUBHOM YPOBHE. ITU NPEMMYLLECTBA NPEACTaBAEHUS C/OMXKHbIX CTPYKTYp U
npoueccos rpacbaMM CcTaHOBATCA bonee OWYTUMbIMU NPU HATMYUU XOPOLWNX CpeacTs Ux Bu-
3yanusaumu.

[loknapf noceALLEH NPOEKTY CO3AaHNA CPEACTB NOAAEPKKM NpUMeHeHUA rpadoB v rpadoBbIX aNTOPUTMOB, KOTOPbI
BbINONHAETCA B MHCTUTYTE cucTem MHopmaTmkm um. A.M. Epwosa CO PAH (MCKU CO PAH) npu duHaHcosow noa-
AepkKke Pocecuiickoro ¢oHaa GpyHAaMeHTaNbHbIX UccienosaHuin (rpaHtel POOU Ne 09-07-0012 1 Ne 12-07-0091).
B Helt paccmaTtpmBatoTcs paboTbl MO CO34aHUI0 INEKTPOHHOrO cnosapa no rpadam B nHeopmatuke WikiGRAPP u
371eKTPOHHOW 3HUMKNOoNeamn rpadosbix anroputmos WEGA, a Takke cuctem Bu3yanusauuu rpados u rpadosbix
anroputmos Higres u Visual Graph.

MIT 2013

Kasakoe A./1., UIHcmumym OuHaMuKu cucmem u meopuu ynpasneHusa CO PAH (Irkutsk), Russia
Jlemnepm A.A., MHcmumym duHamuku cucmem u meopuu ynpasneHus CO PAH (Irkutsk), Russia

OB OAHOM KPAEBOW 3AAAYE AN OAHOMEPHOIO YPABHEHUA
HEIMHEMHON ®UNBTPALUU

[na ypaBHEHUA HeAnHelHon dunbTpauum (porous medium equation) nsydeHue noseaeHUs
HeHyneBoro pelweHusa B61n13n GpoHTa pacnpocTpaHeHUs BO3MYLLEHUA NO HyneBOMY GOHY
M ero B3aMMOCBSA3b C 3aKOHOM ABUXKeHUA GPOHTa ABNAETCA aKTyaNbHON 3afayel, KoTopas
MHTEPECHa KaK C TEOPETUYECKOM TOUYKM 3PEHMUA, TaK U C TOUKM 3PEHUA NPUNOKEHUN. JaH-
HOe ypaBHeHWe MMeeT NapabonnMyecknin TN, ogHaKo, ecim uckomasa dyHKLMA obpallaeTcs
B HY/Ib, CIaraemoe, CoAepIKallee CTapLUyto NPOU3BOAHYIO, TaK¥Ke 3aHyNAeTcs, U napabonu-
YeCKUIM TN ypaBHEHWA BbIPOXKAAETCA. BcaeacTame 3TOro AaHHbIM cay4vai ABAAETCS 0cobbim
M B HEM, B YaCTHOCTM, BO3MOXKHO PacnpoCcTpaHeHNe BO3MYLLEHUIN C KOHEYHOM CKOPOCTbIO,
T.e. napabonunyeckoe ypaBHeHMe NnpnobpeTaeT cBOMCTBa, 0ObIMHO NpUcyLme runepbonmye-
CKMM. BnepBsble NnogobHoe CBOMCTBO A5 HEJIMHENHbIX TeN0BbIX BOJAH 6bl10 06Hapy»KeHO
ewe A.b. 3enbooBuyem.

B paboTte 4na 3a4aum 0 ABUNKEHUU GpOHTa dUAbTPaLMKM No HyneBoMmy GOHY [lOKasaHa Te-
opemMa CyWwecTBOBaHMA U e4UMHCTBEHHOCTU PeLleHMA B Kaacce aHaAUTUYECKUX QYHKUMNA.
PelweHre NoCcTpPoOeHO B ABHOM BUAE, NOAYYEHbl PEKYPPEHTHbIE GOPMYAbl ANA BblYMCAEHUA
K03pPULMEHTOB pPALA, CXOAMMOCTb PAAA AOKa3aHa METOLOM MaXKopaHT. MpeasoxeHa npo-
Lueaypa noctpoeHus GpoHTa dunbTpaumu. MonyyeHHbIN pesyabtaT obobuiaeT ABe U3BecT-

Hble TEOPEMbI, LlOKa3aHHble paHHee B Hay4yHoW WwKone A.®. Cuaoposa.
PaboTa BbINoNHEHa NpU YacTUYHOW noaaepkke PO®U, npoekTbl Ne 11-07-00245, 12-07-33045.
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XalipemouHoe M.C., MHcmumym @bl4ucaumensHol mamemamuku u mamemamudeckol 2eogpusuku CO PAH
(Novosibirsk), Russia

Kosanesckuli B.B., MHcmumym eblyucaumensHoli MamemamuKku u mamemamuyeckol zeogusuku CO PAH
(Novosibirsk), Russia

ly6apes B.B., Hosocubupckuli 2ocydapcmeeHHbil mexHuveckuli yHusepcumem (Novosibirsk), Russia

MHO®OPMALMOHHO-BbIYMUCAUTENbHASA TEXHONOMMA NPOrHO3UPOBA-
HUA SKONTOTMYECKUX PUCKOB NO KOMIMJIEKCY COMPAMEHHbIX TEODU-
3UYECKUX NONEN

Jloknag ceA3aH C ﬂpO6HEMOl>‘I OLUEeHKM 3KoNornm4yecKkoro BO3,D,eﬁCTBMH KOMM1eKCa conpAaXeH-
HbIX FEO¢M3VI‘-IECKMX nonen, nopoxgaembiX MOWHbIMKN TEXHOTEHHbIMU U NPUPOAHbIMU Ka-
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TacTpodamu, Ha OKPYNKAIOLLYIO COLMANBHYIO U NPUPOSHYIO cpeay. MHTerpanbHblit addekT
BO34ENCTBUA OLEHMBAETCA KaK pe3ynbTaT B3aMMOAENCTBUA CEMCMUYECKMX, aKyCTUYECKUX
N METeopOosIOrMYecKmX nonen. B foknage npuMBoaATcA pesy/ibTaTbl YACAEHHBIX U 3KCNepu-
MEeHTa/IbHbIX UCCNef0BaHUM MO OLUEHMBAHWIO WHTerpanbHoro addekTa, KOAMYecTBEHHO
onpeaeniemoro yaeabHbIMU NAOTHOCTAMM 3HEPrmn BoaH. OpUrMHanbHOCTb NOAX0A4a K NPo-
BEAEHMIO SKCMEPUMEHTOB COCTOUT B UCMOMb30BaHUM B KAaYeCcTBE UCTOYHMKA CEMCMUYECKMX
N aKyCTMYECKMX BOJIH HA3EMHOrO MOLLHOIO Cerlcmmyeckoro BubpaTtopa. TakMe UCTOUYHMKU
CNoCco6Hbl UMUTUMPOBATL B3PbliBbI, HO 06/134aK0T B CPABHEHUU C HUMM HAMHOTO MEHbLLEMN
MOLLHOCTBIO M BbICOKOM YMPaBAAeMOCTbto, UTO BAXKHO A5 cobtofeHUA yCnoBumiA NoBTOPSA-
eMOCTM 3KcnepumeHToB. C MOMOLLbO AAHHOIO TUMNA UCTOYHUKA OLEHEHbI KONIMYECTBEHHbIE
XapaKTEPUCTUKN addeKTa GOKYCUMPOBKM aKyCTUYECKUX KonebaHui B 3aBUCMMOCTU OT Ha-
NpaBAeHUA U CKOPOCTU BETPA HAa MHOPAHM3KMX YACTOTax M asMmyTax ToueK HabaogeHus
8 npegenax 0-360°. [oONONHNUTENLHO, NPOAHANU3UPOBAHO BAMAHME NaHAWadTa U reoaoru-
YecKoW Heo4HOPOAHOCTU AHEBHOM NOBEPXHOCTM 3EM/IM Ha 3aTyXaHWe aKyCTUYECKUX BOJIH.
MpvBeaeHbl pe3y/bTaTbl YACAEHHbIX pacyeToB 3ddeKTa POKYCMPOBKM aKyCTUUECKUX BOSIH OT
TOYEYHOro UCTOYHMKA HA GOHe BeTpa C Haya/lbHbIMU YCI0BUAMM, COOTBETCTBYIOLLIMMM IKC-
nepumeHTaNbHbIM. Ha OCHOBE aHa/nM3a Pes3y/bTaToB 3KCMEPUMEHTOB M YUC/IEHHbIX pacye-
TOB NMOKa3aHo, YToO NMepepacnpeseneHne NoToka akyCTUYECKOM SHeprum no asMmyTasibHbIM
HanpaBNeHUAM U3-3a BAUAHUS BETPA BEAET K TOMY, YTO AaXKe MaJIOMOLLHbIE B3PbIBbl MOTYT
CTAHOBWUTBLCS UCTOYHMKAMM MOLLHOW PaspyLUMTeNIbHOM BO34YLIHOM BOMHbLI. 3TO 0bycnoBne-
HO 3pEKTOM MHOFOKPATHOrO BO3pPaCTaHUs aKyCTUYECKON SHepruu B3pbiBa B OnpeaeneH-
HOM HanpaBneHuW. B KauecTBe Ba*KHOTO pesy/nbTaTa A0Ka3aHO, YTO BETPOBOE YyCU/IEeHMUE
AKYCTUYECKMX BOH BNleYeT 33 coboi Bo3pacTaHWe ypoBHEN NOBEPXHOCTHbLIX CEMCMUYECKMX
BOJIH, MOCKO/IbKY NOCAeAHME ABNAIOTCA Pe3yNbTaTOM CEMCMUYHOCTU, HAaBEAEHHOM aKyCTUYe-
CKMMM BOZIHaMW. 10 TaKoW cxeMe B3aMMOAENCTBUA BOIH MOXKET Pa3BMBATbCA MHOTOKPATHO
YCWU/IEHHbIN Te03K0I0rMYecknin apdeKT CeNCMOaKyCTUUYECKOro BO3AENCTBUA Ha OKpYKato-

wyio cpeay.

MIT 2013

XakumsaHos I.C., UHcmumym selqucaumensHoix mexHosnoauli CO PAH (Novosibirsk), Russia
lyces O.U., UHcmumym eblyucaumensHsix mexHosoauli CO PAH (Novosibirsk), Russia
LloKkuHa H.t0., MHcmumym 8biyucaumensHelx mexHonozuli CO PAH (Novosibirsk), Russia
KymepauH B.A., Hosocubupckul 2ocydapcmeeHHsili yHusepcumem (Novosibirsk), Russia

MOJENNPOBAHUE AUCNEPCUOHHbBIX BOJIH, TEHEPUPYEMbIX NOA4BO-
OHbIM OMNONA3HEM B OTPAHUYEHHOM BOAOXPAHUJTULLE

Cxop, NofBOAHOr0 ONOA3HA B BogoxpaHunuie NC MoXKeT creHepuMpoBaTh onacHble NoBepx-
HOCTHble BOJHbI. [10ABOAHbIE ONON3HM FreHepUpPYyoT Bonee KOPOTKME BOJIHbI, YEM LlyHaMK-
reHHble 3eMNeTpACceHMA, NOITOMY ANA ONUCAHUA TaKUX BOIH HEOOXOAMMO YYUTLIBATL AMC-
nepcuto BOJH, T.e. NCNONb30BaTb HEJIMHENHO-ANCNEPCUOHHbIE YPaBHEHMA. ITU ypaBHEHUA
cofepyKaT Npomn3BOAHbIE MO BPEMEHW BbICOKOrO MOPAAKA, @ TaKXKe CMellaHHble NPou3Bo-
AHble, NO3TOMy Npobiema KOHCTPYMpPOBaHUA 3PGEKTUBHbLIX YNCNEHHbIX aATOPUTMOB AN
peweHusa HN[-ypaBHEHWUI He ABAAETCA TPUBMABbHOM U 3TOW nNpobaeme yaenseTca ceiyac
NPUCTaNbHOE BHUMaHWE CNeLuaancToB No BbIYUCAUTENBHON rTMAPOANHAMMUKE.

B HacToswwen paboTe ana peweHuna cuctembl H/1-ypaBHeHWI npeanaraeTca nepenTm K pac-
LUIMPEHHOM CUCTEME YPaBHEHW, COCTOALLEN U3 CUCTEMbI YPaBHEHWUI runepboamnyeckoro
TUNA, aHa/ZIOTUYHOW CUCTEME YPaBHEHWI MEKOM BOAbI NepBOro rmapoaMHaMUYecKoro npu-
61MKeHUA 1 OTInYatoLLEecA OT MocNeAHEeW WLLb NPABOM YacTbio, U YPaBHEHUA SNAUNTUYE-
CKOro TUMNa ANA HerMApPOCTaTUYECKOM coCTaBAAOLWEN AaBNeHMA. ITOT NOAXOL K KOHCTPYMPO-
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BAHMWIO YNCNEHHbIX aITOPUTMOB NPUMEHAETCA 34eCb Kak A1a NonHbix H/1[-ypaBHeHWH, Tak
W ONA HOBbIX NPUBAMMKEHHbIX Mogenein Tuna byccnHecka, OnMCbIBAOLLMX NOBEPXHOCTHbIE
BOJIHbI, FeHeprpyemMble OMON3HAMM Masol BbICOTbl AN MeAJIEHHO CMON3AIOWUMKU OMNON3-
HAMW. YpaBHEHMA 3TUX cnabo AMCNEPCUOHHBIX MOoAeNell MMetoT, B OT/InYMe OT Kaaccuye-
CKMX YpaBHeHWUI byccMHecka, auBepreHTHyo GopMy 3anmcu U AONYCKaloT B KaYecTBe CBOEro
CNencTBMA 3aKOH BanaHca NoMHOM aHepruu.

HacToswan paboTa ABAAETCA NPOAO/INKEHNEM UCCNELO0BAHMNI, HAaYaTbIX B [1, 2] M nocBALLEH-
HbIX M3YYEHUIO BIUAHUA AUCMEPCUMN HA KaPTUHY reHEPUPYEMbIX OMON3HEM NOBEPXHOCTHbIX
BOJIH B NPUBPEKHOIN aKBAaTOPUN MOpeit. B oTanume oT yKasaHHbIX paboT 34eck paccmaTpu-
BAOTCA OMO/I3HU B OrPaHUYEHHOM Bogoeme. [JeTaibHO UCCIe0BaHO BAUAHME NapaMeTpos,
onpeaenaoLLIMX reoMeTpMIo Bogoema 1 ABuKeHne KBasmaedopmupyemoro ononsHs [3], Ha
BE/IMUYMHBI MAKCMManbHbIX 3anaeckoB Ha beper v NJIOTUHY BOAOXPaHWAMULLA. BbinoaHeHo
CPaBHeEHWE C YNCAEHHbIMU pe3y/bTaTaMu, NoJyYeHHbIMK No 6e3aucnepcMoHHON moaenm
Me/IKOM BOAbl U MOAENN MOTEHUMANbHbIX TEHEHUN, @ TaKKe C UMEIOLMMUCA SKCNEePUMEH-
TaZIbHbIMU AAHHbBIMMU.

JINTEPATYPA

1. Chubarov L.B., Eletskij S.V., Fedotova Z.l., Khakimzyanov G.S. Simulation of surface waves generation by an
underwater landslide // Russ. J. Numer. Anal. Math. Modelling. 2005. Vol. 20, No. 5. P. 425-437.

2. Shokin Yu.l., Fedotova Z.I., Khakimzyanov G.S., Chubarov L.B., Beisel S.A. Modelling surfaces waves of generated
by a moving landslide with allowance for vertical flow structure // Russ. J. Numer. Anal. Math. Modelling. 2007.
Vol. 22, No. 1. P. 63-85.

3. Beisel S.A., Chubarov L.B., Dutykh D., Khakimzyanov G.S., Shokina N.Yu. Simulation of surface waves generated
by an underwater landslide in a bounded reservoir // Russian Journal of Numerical Analysis and Mathematical
Modelling. 2012. Vol. 27, No. 6. P. 539-558.
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REDUCTION IN MODELING OF DYNAMICS OF A ROTATING LAYER OF ELEC-
TROWIRE INCOMPRESSIBLE LIQUID TAKING INTO ACCOUNT EFFECTS OF
DIFFUSION OF A MAGNETIC FIELD

The purpose of this article is the reduction of system of the equations with the private
derivatives, modeling indignation in a layer of ideal electrowire rotating liquid taking into
account diffusion of the magnetic field, limited to the surfaces, changing in space and in
time, taking into account inertial forces.

For the equations received as a result of a reduction the decisions describing distribution of
waves of small amplitude in infinitely extended across a layer and in the narrow long channel
are constructed.

In this research it is supposed that borders of a layer aren’t constants, and represent the
surfaces changing in space and in time; besides, in the equation of movement inertial forces
are considered.

For the frequency of fluctuations two accurately being divided branches turn out. The
first type of fluctuations is inertial wave. Them the essential role is played by inertia and
Coriolis force. Frequency of inertial waves is real, these waves are steady. The second type
of fluctuations are magnetic waves. Their frequency is a complex. But that imaginary part of
frequency negative, magnetic waves also don’t find instability.

Thus, diffusion of a magnetic field promotes its attenuation while in case of a solid field the
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process which has established in time is observed, i.e. the induced magnetic field can exist
as much as long time.

MIT 2013

Kisic E., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Draskovic S., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Djurovic Z., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia

APPLIED STATISTICS IN PROCESS CONTROL AND MONITORING

In modern industrial processes the main task is process control and monitoring. Statistical
process control is a powerful collection of problem-solving tools useful in achieving process
stability through the reduction of variability. In this paper are presented control charts as
the most sophisticated tool of statistical process control. After the general theory of control
charts the results obtained from control charts which were applied on real process in
thermal power plant are presented. A discussion about the advantages of the control charts
application in industrial processes is given.

MIT 2013

Kolarevic M., University of Kragujevac, Faculty of Mechanical Engineering (Kraljevo), Serbia
Rajovic M., University of Kragujevac, Faculty of Mechanical Engineering (Kraljevo), Serbia
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SELECTION OF MATHEMATICAL MODEL OF MULTIPLE REGRESSION IN THE
TERNARY MIXTURE EXPERIMENTS

For three-component system, regression models can be generally set in the form of
polynomials which are usually defined by the following canonical Scheffe forms:

- linear model

- square model

- incomplete cube model

- complete cube model

- incomplete quartic model

- complete quartic model.

From the many models that meet the adequacy requirement, it is necessary to choose a
model with a rational number of variables for ease of interpretation and practical application
of the model. Selection is made by Whitcomb Score factors and selects the model that has a
top rating. This paper presents a method for selecting the best model.
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Kontrec N., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Milosevic H., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Djosic D., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

ANALYSIS AND IMPLEMENTATION OF TREE-TYPE STORAGE MODEL FOR
AIRCRAFT INVENTORY CONTROL

Aircrafts are maintained regularly in order to guarantee that their operating condition
meets the performance requirements of their intended use. The maintenance activities
of the aircraft are typically time-consuming and the available maintenance resources are
limited. Moreover, different components of aircrafts are used and stored in different ways.
Due to these reasons implementation of existing inventory management systems are often
unsuccessful. The main objective of this paper is to create tree-type storage model which will
support the hierarchical structure of bill of material i.e. to provide improved bill of material
as a main component of material requirement planning system. The improved bill of material
will result in easier monitoring, control and recording of spare part components and thereby
improve the system for inventory maintenance.

MIT 2013

Kopaygorodskiy A., Melentiev Energy Systems Institute of SB RAS (Irkutsk), Russia
INFORMATION AND SOFTWARE TOOLS SUPPORT OF JOINT EXPERT ACTIVITY
IN THE ENERGY SECTOR

The article is described approach of integration of information resources, which are used by
experts for obtain complex solutions of energy system research. Integration of information
resources is performed on the basis of ontologies energy research through information
infrastructure developed by the author. The ontological space of energy system consist of
energy system metaontology, metaontology of energy system research, which are defined a
basic concepts, ontology of energy industry sector, problem ontologies, database ontologies
and program ontologies. Specialized data and knowledge warehouse is suggested use to
support the research individual energy industry sector. Ontology system, which are used
to describe data sources, allows to perform integrate them into virtual database. Expert
evaluations, models and research results are published in the knowledge warehouse. This
article is described the suggested methodological approach, the basic technologies and tools
to implementation this proposed approach.

MIT 2013

Korolenko L., Design Technological Institute of Digital Techniques of SB RAS (Novosibirsk), Russia
CONSTRUCTING ISOPERIMETRIC CUTS

Classical isoperimetric problem is to determine a plane figure of the largest possible area
whose boundary has a specified length. Such figure is a circle. Another similar problem is to
find the polygon of the largest possible area with a given sides. There are other isoperimetric
problems related to the volume and surface area of solids of revolution.

In this paper we consider, isoperimetric cuts of various plane figures (not necessarily convex).
Special cases of such cuts are the Dione problem and finding cut of the largest area from a
fixed angle with the curve of given length. Solutions of this problems is that the cut have the
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form of a circular arc. We consider three variants of the problem: fixing the two ends of the
cut, fixing one end of the cut, and without fixing the ends cut. In each case, the solution is to
find the radius of the arc and the center of the circle. For any closed bounded region given
problem are correct, if the length of the cutting line does not exceed the smaller diameter
of the figure.

In our case considered a figure with piecewise smooth boundaries given analytically, as well
as a complex figure approximated by polygons with a large number of vertices’s. Depending
on the shape of the figure the solution can be exact or approximate.

The main result of this paper is an algorithm for finding the maximum area of the cut (straight
or curve) for a given area. The numerical experiments confirm the validity of the results.
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NUMERICAL SIMULATION AND EXPERIMENTAL STUDY OF WAVE FIELDS OF
VIBRATION SOUNDING OF VOLCANIC STRUCTURES

The paper presents results of numerical simulation and experimental study of wave fields
of vibration sounding of mud volcanoes. For the mathematical modeling of the vibroseismic
wave fields in the complex medium a parallel algorithm and software are developed for
numerical simulation of 3D seismic fields on hybrid architectures. Solution of the direct
geophysical problem is based on solving elasticity theory equations, written in terms of the
velocity vector of displacement and stress tensor. The difference method as a method of
solution adapted to the three-dimensional version is used. A parallel implementation of the
algorithm and the program is done using MPI and OpenMP (parallel hybrid scheme) and its
development for hybrid clusters, which include the compute nodes with GPU. For this parallel
algorithm has been implemented in the language C + + using MPI and technology CUDA.
Numerical modeling is used to analyze the results of experimental studies of mud volcano
Mount Karabetova in Taman mud volcano province using vibroseismic sounding methods.
A mathematical model of multi-layer mud volcano Karabetova mountain is developed.
Comparative analysis of natural and numerical experiments allowed us to determine the
structure of the mud volcano and explore the resonant wave phenomena in the central
channel. Experiments and numerical simulations have become the basis for building mud
volcanoes monitoring systems.
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THEORETICAL AND NUMERICAL MODELLING OF WAVE LIQUID FLOWS IN
THE NON-PRISMATIC CHANNEL

In the first approximation of one-dimensional shallow water theory, theoretical and numeri-
cal modelling of wave liquid flows in the non-prismatic channel is investigated. In this case
the dam break problem on the cross section jump in rectangular channel is considered. The
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unique solvability of the problem is proved in case if the width of the channel in the upper
pool is greater then in the lower pool. We assume that the energy relation on the cross sec-
tion jump is fulfilled. It includes the heuristic parameter setting the part of the total energy
of a stream which remains at a transition through the jump is executed. The concrete value
of the parameter is chosen by the comparison of one-dimensional solutions with the results
of numerical modelling of this problem on the base of the two-dimensional shallow water
equations. The comparison of the exact self-similar solutions and the results of two-dimen-
sional numerical simulation on possible types of waves, their spreading velocities and depth
beyond their fronts is conducted.

MIT 2013

Lazic L., State University of Novi Pazar (Novi Pazar), Serbia
Djokic 1., State University of Novi Pazar (Novi Pazar), Serbia
Milinkovic S., The School of Computing, Union University (Belgrade), Serbia

THE SOFTWARE DEFECTS FIXING PROBLEM OPTIMIZATION USING TAGUCHI
METHOD

Software defect repair time is an important factor in software development, and estimates
of repair times are essential in planning, scheduling, and resource allocation in software
projects. Although the number of defects is a factor of repair time, the relationship is
not necessarily linear. Several simple defects may require much less repair time than one
complicated defect. Repair time also depends on the experience and skills of the fixer, his
or her workload, and other factors. Predicting defect repair time is a difficult problem that
has not been researched as intensively as reliability modeling. This paper aims to use defect
data from previous software development efforts to address two major issues in testing
management: modeling repair time and assessing testing quality. In this paper, we describe
the when-who-how approach for analyzing defect data to gain a better understanding of
the quality control process and identify defect fixing problem improvement opportunities
using Taguchi’s Design of Experiments method and SRM (Surface Response Method). We
used Analysis of Variance (ANOVA) to correlate problem resolution cycle time with three
predictors, problem severity, problem complexity and engineer experience to find parametric
equation for total software defect resolution time related to mentioned three predictors.
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B3AMMOJLENUCTBUE MOPCKUX BOJIH C CYAHOM, PACKPEMJIEHHbIM Y
NPUYANA

[na obecneyeHns 6€30MacHOWM CTOSAAHKM CYAOB M BbIMOJHEHUA MOrPY304HO-PA3rPy30YHbIX
paboT y Np1yanos B YC/IOBUAX BOIHEHUA HeOBXOAMMa UX HaZeXKHasa cucTeMa packpene-
HUA. BblboOp WBApPTOBHO-OTOOMHOMN CUCTEMbI OCYLLECTBAAETCA MO AAHHbIM NepemMeLLeHnin
CYZHA M YCUAWIA B €ro LWBAPTOBHbIX CBA3AX, 414 OonpeaeNeHus KOTopbIX TpebyeTca 3HaHue
BO3MYLLAOLMX U MHEPLMOHHO-AEMPUPYIOLLMX CU.
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B HacTosLLei paboTe paccMaTpMBaeTCa 3a4a4a O BO34EMCTBUM MOPCKUX BOH Ha CYAHO, OLL-
BapTOBaHHOE y Npuyana. PaccmoTpeHa naockas MHeHas 3a4a4a, *KUAKOCTb npeanonara-
€TCA MAeasibHOM M HECKMMAEMOM, a ee ABUMKEHME - NMOTeHUMaNbHbIM. lonepeyHoe ceyeHne
KOHTYpa cyAHa NPUMHUMMAETCA NPAMOYro/ibHbIM. MoAnpUYaibHbIM OTKOC CXemaTusnpyeTcs
CUCTEMOW NPAMOYTO/IbHbIX YCTYNOB. MICKOMbIMM BEAMYMHAMM B 3a4a4e ABNAKOTCA COCTaBAA-
tOLLME CM/I0BOrO BO3AENCTBUA BOJIH Ha CYAHO M Bbi3BaHHbIE UMK ero nepemelleHus. MoreH-
Lpan CKOpOCTU BO3MYLLEHHOIO CYAHOM BOJIHOBOIO ABUMKEHUSA OTbICKUBAETCA B BUAE 0606-
LEHHbIX pAgoB Oypbe, Ha OCHOBE KOTOPbIX BbIYMCAAIOTCA 3HAYEHMSA TMAPOANUHAMUYECKUX
XapaKTePUCTMK KauKkM CyaHa, 3aTeM PacCUUTbIBAETCA €ro nepemelLeHme.

C uenbto anpobauumn maTeMaTUYECKOM MOAENW B TMAPOBOSTHOBOM JIOTKE BbINOSIHEHO GU3U-
yeckoe MoAeNMPOBaHME BO3AENCTBUA BOIH HA HEMNOABMMKHOE CYAHO. DKCNepUMEHTaibHble
[aHHble BO/IHOBbIX Harpy30K MoJiydyeHbl AJ18 PasinYHbIX AJWH U BbICOT BOMH. lpeacTasne-
HO COMOCTaB/IeHWNE PEe3y/IbTAaTOB PAcYeTOB BOJIHOBbIX HArPy30K C AaHHbIMWU 3KCMEPUMEHTOB.
BbINoAHEHbI pacyéTbl NepemMeLL,eHit CyaHa, OLBaPTOBAHHOrO Y NpuMYyana, Npu Bo34eiCTBUM
perynsapHbIX BOJH.

MIT 2013

Lepikhin A.M., Special Designing and Technological Bureau «Nauka» KSC SB RAS (Krasnoyarsk), Russia
MODELING AND COMPUTING TECHNOLOGIES IN PROBLEMS OF RISK
ANALYSIS OF COMPLEX ENGINEERING SYSTEMS

Complex high power systems and engine systems are the basis of modern industrial
infrastructure. Most of them are critical systems, which crash leads to hard consequences for
the economy of regions and countries. Study of the critical systems safety is one of the major
scientific challenges of our time. Safety concept is based on the risk analysis methodology.
The risk analysis methodology has three key tasks. The first task is to analyze the limit states
of complex systems, which achievement leads to structure disaster. The second task is
to forecast the probability of limit states achievements and disasters. The third task is to
identify the critical elements of the structure, which damage or destruction may inevitably
lead to disaster.

The first task requires the development of limit states models for system structure. This is
not a trivial challenge because it needs to consider a number of damage mechanisms and
limit states criteria, and also to take into account the possibility of joint-damage process.
The difficulty in solving the second problem is connected with necessity of probabilistic
descriptions of limit states parameters. You need to consider the properties of random
processes and fields, and also the theory of random emissions. The third task requires
constructing models of complex hierarchical structures survivability, as only survival analysis
can identify the critical elements. Multi-level synergistic models of complex structures
damage can be the solution of this problem.

Creating of informative and compact risk analysis models with a large number of significant
parameters is one of the most difficult tasks that requires the use of modern computing
technologies such as parallel computing, GRID-technology and Cloud-technology. Parallel
computing is effective for solving multiparameter problems of limit state analysis of complex
systems. GRID-technologies enable to describe and analyze multiparameter random
processes and fields. Cloud-technologies allow to analyze the distribution of information
databases on the technical system state, external influences, characteristics of engineering
materials, safety requirements, and to create information databases for decision-makers.
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Ljajko E., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Ibro V.D., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

IDENTIFYING POSITIVE AND NEGATIVE ASPECTS OF GEOGEBRA USAGE IN
THE MATHEMATICS INSTRUCTION

Introducing computers into any human activity inevitably means rising its quality. However,
we witness that overall computerization of educational system does not always bring
expected results. The article deals with computer - aided Analytic geometry instruction.
Various influential aspects of the instruction process are also discussed in the article. We
introduced computers into instruction process using GeoGebra software - a powerful tool
that simplifies computing and drawing aspects of the learning process and boosts students’
creative activity.

MIT 2013

Lyubanova A.S., Siberian Federal University (Krasnoyarsk), Russia
ON BOUNDARY VALUE PROBLEMS FOR NONLINEAR PARABOLIC SYSTEMS

The initial boundary value problems for systems of two nonlinear parabolic equations are
studied when the conditions with respect to the time variable are given only for one of
the unknown functions. The problems are considered in the case where along with the
initial data for one of the functions either the value of the same function is given at the
final moment of time or the integral of this function with respect to time is known and
the domain of the space variables is bounded. The boundary conditions are taken of the
Dirichlet type. The sufficient conditions for existence and uniqueness of a strong solution
to these problems are established. The existence of the solution to the problem with the
initial and final data for one of unknown functions is proved in two steps. In the first step
we establish the existence of the solution to the problem for that first function as an inverse
problem of recovering an unknown integral of the second function on the time segment as
a source function. The second step consists of finding the second function as the solution of
an appropriate problem with the boundary data provided that the first function and integral
of the second function with respect to time variable are known.

MIT 2013

JTrobaHosa A.LL., Cubupckuli pedepanbHbili yHusepcumem (Krasnoyarsk), Russia
AHUKuHa B.U., Cubupckuli pedepansHeili yhHusepcumem (Krasnoyarsk), Russia
Kanycmuna C.B., Cubupckuli pedepanbHeili yHusepcumem (Krasnoyarsk), Russia

ANTOPUTMbI PACNO3HABAHNA N ONPEAENEHUA NPOLUEHTHOIO COOTHO-
LWEHNA ®A3 B CMNTIABAX

Llenbto gaHHOM paboTbl ABNsieTcA co3gaHne MHOOPMALMOHHOM CUCTEMBI ANA peLleHns He-
KOTOpPbIX 33434 meTannorpadum, B YaCTHOCTK, 3aZ,a4M PAcno3HaBaHus ¢as v onpeaeneHus
MX 06bEMHbIX AoNel (MPOLEHTHOrO COOTHOLLEHMA) B CraBe.

MeToabl KONNYECTBEHHOM OLLEHKM MUKPOCTPYKTYPbl METANI0B U CNIAaBOB NOMYYUIM 3HAUN-
Te/lbHOe pacrnpocTpaHeHue B meTannorpapuyeckon npakTnKe, Yto 06 bACHAET aKTyasIbHOCTb
AaHHbIX 334au.

OfHa M3 TpyaHOCTeM, BO3HMKAtOWMX Npu obpaboTke rpaduyeckmx ob6bEKTOB, CBfA3aHaA C
Pa3MbITOCTbIO, HEYETKOCTBIO MPaHUL, MeXAy 06BEKTAMM UK UX OYEHb CIOXKHOM reoMeTpu-
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YecKoW CTPYKTYpoOM. B cBA3M c 3TMM pa3paboTaHbl HOBble a/fITOPUTMbI, YYUTbIBAOLLME 3TU
npobnembl. OHM ONUPAIOTCA Ha OCHOBHbIE NPUHLMMBI MeTannorpadum, MeToabl HeYeTKom
MaTeMATUKMN U CTaTUCTUYECKME MEeTOoAbl Pacno3HaBaHWA 06pa3oB. ANTOPUTMbl NO3BOAAIOT
CTPOUTb MaTEMATUYECKYIO MOZeNb Kaxaon ¢asbl B BUAE HEUETKOTO MHOMEeCTBA MO KOH-
TPO/IbHbIM TOYKAM Ha CHUMKe. Ha OCHOBe 3TUX a/IrOPUTMOB CO34aHa MHPOPMALIMOHHAA CU-
cTeMa, cnocobHaa 0b6pabaTtbiBaTh KaKk YepHO-6enble MUKpodoTorpadun, Tak 1 LBETHbIE U30-
bpaxeHua MHorodasHbIX CN1aBoB, BKAoYatowmx 4o 10 ¢as. OHa no3BoseT pacno3HaBaTb
¢$asbl cniaBa Kak MHOTOCBA3HbIE TEOMETPUYECKME 0OBEKTBI M PACCUMTLIBATL MPOLEHTHbIN
cocTaB cn/iaBa.

MIT 2013

Makragic M., University of Belgrade, School of Electrical Engineering (Belgrade), Serbia
Malesevic B., University of Belgrade, School of Electrical Engineering (Belgrade), Serbia

PROBLEM OF UNDECIDABILITY OF SOME NUMERICAL ALGORITHMS

We consider the problem of logical undecidability of some numerical algorithms which are
based on the existence of zeros of real elementary functions.

MIT 2013

Manes-/laHeukuli [.B., Uhucmumym Hegpmezazosol leonoauu u leogusuxku CO PAH (Novosibirsk), Russia

MCNOJIb3OBAHUE NZTATHOIO U BECMIATHOIO NO B MOCTPOEHUN KAPT U
AHANU3E NPOCTPAHCTBEHHbIX AAHHbIX

B paboTe npoBOAMUTCA CPaBHUTENbHbIM aHAM3 UCNONb30BaHMA NAATHOrO NPOrPaMMHOrO na-
KeTa ArcGIS komnaHuu ESRI 1 Habopa BecnnatHbIx nporpamm Quantum GIS (QGIS) n SAGA.
PaccmaTpuBaloTCa NpeMmMyLLecTBa M HeAOCTaTKM Npu paboTe ¢ AaHHbIMU NPOrPaMMHbIMM
npoayKTaMu A/1A peleHns 3a4a4 KapTonocTpoeHMs, OuMPPOBKM MCXOAHOMO MaTepuana,
npeobpasoBaHUA U NPUBA3KM Pa3IMYHbIX MPOCTPAHCTBEHHbIX AaHHbIX B 06nacTn HedTera-
30BOW reoNorMm 1 reoPpusmnKu.

B paboTe cpaBHMBAOTCA TaKMe XapaKTEPUCTUKM NPOTrPaMMHbIX NPOAYKTOB, KaK GYHKLMO-
Ha/IbHOCTb Y MPOU3BOAMUTENBHOCTb, PECYPCOEMKOCTb, yA06CTBO B paboTe C KOHKPETHLIMU MO-
OYNAMU, BCTPOEHHOCTb B TEXHONOTMYECKME NPOLLECCHI, NOAAEPKKA U HAZLEKHOCTb B LLe/IOM.
CpenaHbl BbIBOAbI O TOM, ANS1 KAKMX MPAKTUYECKMX 3334 AOCTAaTOYHO UK AaKe Nyylle UC-
nosb30BaHMe 6ecniaTHOrO NPOrPamMMHOro obecneyeHus, a B KakMX C/Iy4asx NpPakTUYecKu
He 060lTUCb 6e3 NAAaTHOro NPOrPaMMHOr0 obecrneveHus.

MIT 2013

Mandak A., University of Pristina, Faculty of Teacher Education in Prizren - Leposavic (Leposavic), Serbia

A CONSTRUCTION WEIGHTED PROJECTIVE PLANE OF ORDER 7 AND

(2, 7 -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 16 operates on a projective
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plane P of order 7 as a colineation group. Using this operation the plane P may be
constructed. A weighted projective plane P’ of order 7 is equivalent to a totally symmetric
(2, 7 - 1)-quasigroup.

MIT 2013

Martyushov S.N., Moscow Aviation Institute (Moscow), Russia
NUMERICAL SIMULATION OF VISCOUS DIFFRACTION ON FREE MOVING BODY

Specific of the problem of non stationary flow near the flying body consist of the fact,
that movement of the body under influence of non stationary displacing force changes
the problem itself. Problem of diffraction of shock wave on the sphere in shock tube was
numerically investigated on the basis of Navie-Stocks equation.

MIT 2013

Martyushov S.N., Moscow Aviation Institute (Moscow), Russia
NUMERICAL SIMULATION OF FLOWS IN ROTATION DETONATION ENGINE

The simplified mathematical model of two-phase chemical reaction, including the induction
period and the subsequent reaction period was used. The gas was assumed to be non
viscous, and the one-stage Arrhenius model for chemical reaction rate was employed. Spatial
discretization of the fluxes vector normal to the cell boundary direction is performed on
the basis of TVD-schemes. The goal of this study is to investigate numerically the flow in a
rotational detonation engine.

MIT 2013

Maccens A.T., MIHcmumym cucmem aHepzemuku um. /1.A. MeneHimoesa CO PAH (Irkutsk), Russia
PACMPEOENEHHAA UHTENJIEKTYANIbHAA COBETYIOWAA CUCTEMA
NOoAAEPKKWN NPUHATUA PELLEHUNA B SKCTPEMA/IbHbIX CUTYALMUAX B
SHEPTETUKE

B HacTosLee BpemA BHUMAHUE yaenaeTca NpenmMyLLecTBEHHO NOALEPKKE NPUHATUA peLue-
HUI M yNpaBaeHUIO B Ype3BblYaiiHbIX CUTyaLMAX, Koraa TpebyeTtca peanusauma onepatums-
HbIX U TNKBUAALMOHHbBIX MEPOMPUATUIA, Ha 3TO HaMNpaB/eHa, B TOM YUC/e, AeATeNbHOCTb
nogpasaeneHmii MYC. B To e Bpema MOLENMPOBAHME U aHA/IU3 KPUTUYECKUX CUTYaLUiA,
no3sonsLWmx cGopMmnpoBaTb nepeyeHb NPEeBEHTUBHbIX U ONepaTUBHbIX Mep, NpeaoTBpa-
LLAOLLMX BO3MOXKHYHO Ype3BblHaliHYIO CUTYaL IO, MPAKTUYECKM HE pacCMaTPUBaOTCA.

B cTaTbe onucbiBaeTcA pa3paboTKa pacnpesenieHHOW MHTEPAKTUBHOM COBETYHOLLEN cucTe-
mbl (PUCC), npeaHa3HaYeHHOWN ANA NPUHATUSA PELLEHUI B KPUTUUYECKUX CUTYauusaX. MoHAaThe
KPUTUYECKOW CUTyaL MU BBOAMTCA, UCXOAA U3 OLLEHKM COCTOAHWUIM CUCTEM UM OB6BEKTOB MO
WKane: KHOpMa», KNPeaKpU3nUC» - KPUTUYECKAA CUTYaLMUA, KKPU3UCH» - Ype3BblYalHaA CUTY-
auma. Takum 06pasom, Noa KPUTUYECKUMM CUTYaALMAMM NOHUMAIOTCA CUTYaLMK, Koraa BO3-
HUWKaOT yrpo3bl becnepeboMHOMY PYHKLUMOHUPOBAHUIO TEXHUYECKUX O6BEKTOB M 06 EKTOB
obecneyeHmnn KU3HeLeATeIbHOCTU U /UAK Yrpo3sbl }KU3HWU AW 340POBbLI0, KaK OTAENbHbIX
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NoAeN, Tak U coumanbHbIX (MPodeccroHabHbIX) rpynm. 3T yrpo3sbl MOryT 6biTb YCTPaHEHbI
MPUHATAEM COOTBETCTBYIOLLMX MPEBEHTUBHbIX U OMEPATUBHbLIX MEpP, KOTOPbIe He NO3BOAAT
Kputnyeckon cutyaumm (KC) nepepactu B upesBblyaiiHyto cutyaumio (4C).

PaccmaTtpuBaloTCA OCHOBHbIE KOMMOHEHTbI PacrnpesesieHHOW MHTEPAKTUBHOMN COBETYIOWEN

cMCcTeMbl U TexHonorna npumeHeHua PUCC.

Pesynbrathbl, NpeacTaBAeHHbIe B CTaTbe, NOAYyYEHbl NPU YacTUYHOW GUHAHCOBOM NoAAEPKKMN rpaHTOoB PODU Noll-
07-00192, Ne12-07-00359, Ne13-07-00140, rpaHToB lNporpammsbl Mpesnanyma PAH Ne229 u mnHTerpauMoHHoOro
npoekta CO PAH Ne18.

MIT 2013

Massel L., Melentiev Energy Systems Institute of SB RAS (Irkutsk), Russia
DEVELOPMENT AND INTEGRATION OF INTELLIGENT COMPUTING, AGENT-
BASED COMPUTING AND CLOUD COMPUTING IN SMART GRID

The problems of Smart Grid creating are considered in this paper from the point of informa-
tion telecommunication technologies. An approach is proposed to the processing of infor-
mation flows in the monitoring and regimes control of Smart Grid, based on the creation of
a new information technology (IT) infrastructure for automated management of intelligent
power systems (IPS), designed to process the information flows and to improve their quality.
Two-level information technology is offered to support decision making in the management
of IES regimes. This technology integrates intelligent tools for situation analysis and software
systems for modeling and control regimes. The use of IT-infrastructure allows creating of com-
mon information space, including both data and knowledge, and a set of mathematical mod-

els and methods for solving problems in the power of active-adaptive management in IPS.
The results presented in this paper were obtained with the partial financial support by grants RFBR Ne 12-07-00359,
Ne 13-07-00140, by grant of RAS Presidium Program Ne 229 and by grant for the implementation of the integration
project of SB RAS N2145.

MIT 2013

Matijevic M., Mineco Computers (Belgrade), Serbia
Matijevic M., Mineco Computers (Belgrade), Serbia

SEMANTIC DATA INTEROPERABILITY WITH FOCUS ON CONCEPTUAL
BARRIERS FOR ICT MARKET ANALYSIS

In order to improve and enable efficient interaction between education, research and
innovation in the ICT area, referred to as a , knowledge triangle, this paper proposes the
novel idea of introducing and placing in the centre of this triangle the ICT market analysis.
Collected data, which are considered as ,knowledge confirmed through the market reality”,
are analyzed from the point of triangle participants needs. The main challenge lies in
numerous data sources and heterogeneity. Thus, semantic data interoperability problem
is analyzed, using barrier driven methodology and focusing on conceptual barriers, which
means syntactic and semantic incompatibilities of information to be exchanged.
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Matijevic V., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Dundjerski 1., Serbia
Vukic D., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia

APPLICATION OF EXPERT SYSTEMS IN TECHNICAL DIAGNOSTICS OF MOTOR
VEHICLES

This study presents the development of an expert system for use in technical diagnostics
of motor vehicles. A set of examples was gathered on laboratory exercises at the School of
electrical engineering and computer science applied studies in Belgrade. Data set analysis
and determination of rules was carried out using Weka data mining software in Java. The
web user interface (WUI) is based on eXpertise2Go expert system shell.

MIT 2013

Makcumos B.B., CaHkm-llemepbypackuli 2ocydapcmeeHHsblli yHusepcumem (St. Petersburg), Russia

HyoHep W.C., bBanmudlickuli 2ocydapcmeeHHbIli mexHu4eckul yHusepcumem «BoeHmex» um. [.®. YecmuHosa (St.
Petersburg), Russia

Cemeros K.K., CaHkm-llemep6ypackuli 2ocydapcmeeHHbili nonumexHu4eckuli yHugsepcumem (St. Petersburg), Russia
Tumosa H./., CaHkm-llemepbypackuli 2ocydapcmeeHHsblili yHusepcumem (St. Petersburg), Russia

BOCCTAHOB/IEHUE BO3BbILWEHWNA BOJTHOBOW NOBEPXHOCTU NO 3HA-
YEHUAM TMAPOAUHAMMUYECKOIO AABNEHUA B TOJILLE XUAKOCTU B
PAMKAX TEOPUU NOBEPXHOCTHbIX BOJIH TPETbEIO NPUB/IUKEHUA

C MHXXEeHepHOWM TOYKM 3peHUA, BOSMOXKHOCTb NepecyeTa rmapoaMHaMUYecKoro AaBneHus,
M3MEPEHHOTO B TO/ILLE ABUNKYLLENCA XUAKOCTU, Ha BO3BbILEHME BOJHOBOW MOBEPXHOCTH
ABNAETCA BECbMA aKTya/bHOW. HecMOTpA Ha O4YEeBUAHYHO BaXKHOCTb, 10 HACTOALLEro Bpeme-
HM 3Ta 33434a He NoAy4YnIa yA0BAETBOPUTENLHOIO pelleHua. B uenom, cyliecrsytoluee no-
NOXKEHWeE Aen BbI3BaHO TEM, YTO BOJIHbI HA MOBEPXHOCTU KULKOCTU MOTYT MMETb Pa3/INYHYIO
npvpoay: bbiTb NepPUOANYECKUMU AN HENEPUOAUYECKMMU, AJMHHBIMU UAN KOPOTKUMU,
JIMHENHBIMW UN HEIMHENHBIMW, 0O6NAJAIOLLMMU ANCNEPCUEN U HE UMEIOLLUMU E&.

B HacToAleM uccnenoBaHMM HaMKU U3Y4YEHO TEOPETUYECKM U SKCNEPUMEHTAZIbHO BO3MOXK-
HOCTb BOCCTAaHOB/IEHUA BO3BbILLEHNA CBOOOAHOM BO/IHOBOWM NMOBEPXHOCTU C UCMONb30BaHU-
€M [aHHbIX, MOAYYEHHbIX ANA TMAPOAMHAMUYECKOTO AaBNeHUA, B C/lydae Kak JIMHENHbIX,
TaK U HEeIMHEMHbIX NePUOAMNYECKUX BOMH. HamKn paccMoTpeHo BOCcCTaHOB/eHWe cBO6OAHOM
BOJIHOBOW NOBEPXHOCTU C UCMO/Ib30BAaHNEM BTOPOFO Y TPETbEro NPUBANNKEHUIA.
JKcnepuMeHTbl MPOBOAUINCH B TMAPOBOIHOBOM JIOTKE, MMetoLeM aanHy 40 m, wnpuHy 1
M 1 BbicoTy 1.2 M. [nyburHa *KngKkoctu coctasnana 65.7 cm. BoaHonpoayKTop WUTOBOro TMna
reHep1MpoBan NepuoLUYecKne BOJSIHbI Pa3NYHOM amMNAnTyabl. BbicOTa BOMHbI BapbMpoBa-
nacb B gnanasoHe ot 4 go 22 cm. BonHosblie nepnoapl M3MeHANNUCH B gManasoHe ot 1.0 go
2.6 c. B akcnepumeHTax, rmapoamMHaMUYecKoe AaBreHMe N3MEPANOCh B BYX TOYKaX: Mpu-
6A13nTEeNbHO, NO cepeanHe rMybuHbl (TouHee, Ha rybuHe 26.5 cm) 1 Ha gHe. Bo3BbiweHne
cBOOOAHOW BO/IHOBOW NOBEPXHOCTN M3MEPANOCH HEMOCPEACTBEHHO BOTHOMEPAMM.
CpaBHeHMe 3KCNepUMeHTaNbHbIX AAaHHbIX C AaHHbIMW, MOAYYEHHbBIMU MO TpeTbemy Npnban-
YKEHUI0, MOKA3aNo, YTO BOCCTAHOB/IEHHbIE PacyYeTHO-TeopeTUYeCKMe BO3BbIWEHMA cBObOA-
HOWM NOBEPXHOCTU Y0BNETBOPUTE/IbHO COMACYOTCA C NOMYYEHHbIMU SKCNEPUMEHTA/IbHBbI-
MW 3HAYEHUAMM.
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Medsedes A.B., UHcmumym sel4ucaumensHsix mexHonoaul CO PAH, momckuli gpunuan (Tomsk), Russia
CeewHuKos B.M., MlHcmumym selqucaumensHoli Mamemamuku u mamemamuyeckoli eeogpuzuku CO PAH
(Novosibirsk), Russia

TypuaHosckuli U.F0., MHcmumym eblyucaumesnsHsix mexHosnoauli CO PAH, momckuli gpunuan (Tomsk), Russia

NAPANINENBbHbIE AITOPUTMbI PELLEHUA KPAEBbBIX 3AAAY B NOAOB/NA-
CTAX B METOAE AEKOMMNO3NLNN C UCNOJIb3OBAHNEM TMBPUAHbIX
BbIYUC/IEHUM GPU+CPU

MpoBegeHa afanTaumsa napaniefibHOro airopuTMa pelleHns Kpaesbix 3a4a4y B nogobna-
CTAX B MeToAe AeKomNosuumu. [Ina 3Toro Mcnonb3oBanach rmbpuaHas cxema BblYUCAEHWUI
GPU+CPU. Noka3aHo, 4To bbicTpoaelicTBMe Nporpammsl ¢ npusamMyeHnem GPU B pamKax Te-
KyLLeW peanmsaLmnm no OTHOLWEHMIO K aHAaNIOTMYHOW Nporpamme Tonbko Ha CPU yBennumBa-
etca B 10 pa3 gns Tmna aaHHbix float v B 5 pasa ana Tuna gaHHbix double.

MIT 2013

Mijajlovic Z., University of Belgrade, Faculty of Mathematics (Belgrade), Serbia
Valjarevic A., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

MULTILAYER DIGITAL MAP OF TOPLICA REGION

The aim of this paper is to present our decade long exploration of geographical, sacral and
archeological sites in the Toplica region (area = 2230 km2), a southern district in Serbia. Our
survey resulted in a large, digital and interactive map having 14 layers and 3D capabilities. In
addition to the most important geographical entities there are depicted all known objects in
this region related to the national cultural heritage. By use of GPS tracking, the geographical
coordinates of these objects are collected and roads going to these sites were recorded. The
geographical system on which the map is based is Universal Transverse Mercator coordinate
system 34x with Hermannsogel datum as the reference point. For an illustration of the
diversity and completeness of the map, let us mention that the positions of sacral objects
are noted, from the Neolithic period to the modern times. On the other hand, by studying
the shape of the Toplica valley, we stated the hypothesis that it was created under the action
of the Coriolis effect caused by the flow of Toplica river. As a final product, the multilayer
1:100000 to 1:50000 interactive digital maps are produced, with all the layers individually
recorded. The meta-data related to these sites are included and all the roads are classified
into six categories, arranged by their importance and quality. The rest of the meta-data are
related to the existing settlements, communication system and hydrography in this region.
The large size of the map is witnessed by the lengths of depicted roads on map, totaling 6120

km. The map is designed by use of the software GeoMedia 6.1 and GlobalMapper 13.
Keywords: GPS tracking, Toplica District, Digital map, Multilayer data, Cultural heritage, Geographical data, Coriolis
effect
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Milic P, University of Nis, Faculty of Electronic Engineering (Nis), Serbia
FRAMEWORK FOR WEB CONTENT MINING

Web content mining enables discovering useful information from the content of the Web
pages. It uses the ideas and principles of data mining and knowledge discovery to screen
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more specific data. In this paper we will give a general framework for web content mining.
The evolution of web data through given framework was shown, as well.
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Milosevic H., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Kontrec N., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Petrovic V., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Djosic D., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Stevovic S., Nikola Tesla - Union University (Belgrade), Serbia

JET GUNITING ON THE WALLS OF STEEL-MAKING CONVERTORS WITH USE
PLASMA TECHNOLOGIES

By the guniting is meant the process of making an additional protective refractory coating on
the basic lining on the walls of a steel-making converter with aid of a system of two-phase
jets transporting a softened refractory material (magnesite) to the converter wall.

This process is organized immediately after steel discharge from the converter, carried out in
a semi-automatic regime, and enables on the increase a refractory coating layer by several
dozens of millimeters during several minutes. The converter is then ready for new loading of
the original row material.
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Munowesuy X., YHugepcumem 8 [Mpuwmutel, lMpupodHo-mamemamuueckul ¢pakynsmem (Kosovska Mitrovica), Serbia
3axapos t0.H., Kemeposckuli eocyoapcmaeHHbIl yHugsepcumem (Kemerovo), Russia

OBUXEHUE BA3KON OAHOPOAHOWN HEC}KKUMAEMOM }UOKOCTU C
NEPEMEHHOWM BA3KOCTbIO

MmeeTcs AocTaToOYHO 60/bLIOE KOIMYECTBO NPAKTUYECKM BaKHbIX 33434, KOTopble Heobxo-
OMMO ONUCbIBaTb C MOMOLLbIO ABUMKEHNA HEOAHOPOAHOM BA3KON HECHKMMAEMOW KUAKOCTU.
K Takmm 3agayam MOXKHO OTHECTU: pa3MbiB U [ABUMKEHWE HAaHOCOB B6AM3KN Beperosbix co-
OpYKeHUM, GMAbTpaumMAa Yepes CTeHKM KaHana M pacnpocTpaHeHMe MeTaHa B NoA3eMHbIX
BblIPabOTKax Yro/bHbIX LWIAXT; BAWAHWE BAYBa HEOAHOPOAHOW XUAKOCTU Yepes TBEPAYIO rpa-
HULLY Ha TPEHWE }KUAKOCTM O rpaHuLy. B LoKNaae npeanaraeTcs MCNonb30BaTb MOAENb ABU-
YKEHWUA HEOAHOPOAHOM HECKMMAEMOM HKUAKOCTU C NepeMEHHOMN BA3KOCTbIO A/1 ONUCAHUA
noAo6HbIX 3343a4. 15 pelueHnsa NoCTaB/leHHbIX KPaeBblx 3a4a4 NPUMEHSETCS MEeTos, CETOK
MCMO/Ib3YOWMIA pacLLensieHre no ¢usmyeckum npoueccam. MpueoasTca pesyabTaTbl pac-
YETOB ABYX- M TPEXMEPHbIX 3a4au.

MIT 2013

Milosevic R., University of Engineering and Business Management (Trebinje), Bosnia-Herzegovina
AN ATTEMPT MATHEMATICAL FORMALIZATION OF THE PROBLEM OF STABLE
MARRIAGES

Problem stable Ark is a topic that should elucidated the interdisciplinary perspective of
personality psychology, ethics, aesthetics, sociology, economics and other fields of science.
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Remarkably, the stable marriages problem can be formalized with mathematical and
computer aspects. This paper is an attempt to formalize the mathematical problem of stable
marriages. In this sense, we will use some elements of various mathematical disciplines. First,
we illustrate this problem through meetings disjuktnih boys and girls as potential couples
for marriage as stable. Then, we’ll look over this problem with a two-variable function,
the analytical tables and graphically. We will use arrays, number theory and combinatorics
elements. List of choices of future spouses will be shown in the form of pseudo-mathematical
language, to the algorithms in the form of the main theorem about the problem of stable
marriages. At the end of the paper will show the four things with the evidence derived from
the theorem. The objective and significance of this work is to treat the problem of exact
stable marriages that are the foundation of a healthy family, and the family is the basic cell

of a healthy and prosperous society.
Keywords: marriage, family, society, mathematics, algorithm
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Milovanovic G., Mathematical Institute of the Serbian Academy of Sciences and Arts (Belgrade), Serbia
INTEGRAL EQUATIONS OF LOVE’S TYPE AND APPLICATIONS

In this lecture we discuss some methods for solving Fredholm integral equations of the
second kind

F@+= [ ke fdy =g, ~12x21,

where f(x) is the unknown function, k(x,y)=k(x —y)=d/(d"* +(x —y)*) is the so-called
difference kernel, with d >0, s =+1, and g(x) is a given function. This quasi-singular kernel
has two complex conjugate poles x +id, which approach to the real axis when ¢ —0+ . There
are many methods in the literature for this kind of equations. The simplest case with g(x) =1
is appeared in an electrostatic problem analysed first time by Eric Russell Love in Quart. J.
Mech. Appl. Math. 2 (1949), 428-451. Beside numerical solutions, we propose also some fast
approximate analytic solutions of this type of equations and give some applications in certain
problems in electrostatic and fluid mechanics, which have a coaxial symmetry.
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Pell O., University of Belgrade, School of Electrical Engineering (Belgrade), Serbia
Mencer O., University of Belgrade, School of Electrical Engineering (Belgrade), Serbia
Flynn M., University of Belgrade, School of Electrical Engineering (Belgrade), Serbia

SUPERCOMPUTERS: CONTROLFLOW VERSUS DATAFLOW

This presentation starts with a comparison of various supercomputer types as far as the
following issues: (a) Speed, (b) Power, (c) Size, (d) Programming effort, (e) Debugging effort,
and (f) Compilation time. It continues with details of the Maxeler approach to DataFlow
supercomputing, using a number of examples. It concludes with a projection of future trends.
If finishes with an elaboration of a PHD research methodology inspired by the scientific
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success of Maxeler (closely related to Stanford and Imperial College).

DataFlow supercomputers compile application code down to the gate level, which helps
obtain a number of advantages over ControlFlow supercomputers of the same purchasing
price. Speedups, for various applications in physics/chemistry/biology, are about 20 times
or more, and up to about 200 times for specific business applications, as published by
JPMorgan (a 20% owner of Maxeler). Monthly electricity bills are down for the factor of
about 20, which is an important issue, since the two-year electricity bills may overpass the
initial investment in the case of ControlFlow supercomputers. The size reductions go down
also for the factor of about 20.

Speedup related data are shown for selected aplications in physics, geo-physics, banking,
and econometry. A group of PhD-student researchers in Belgrade now develops code for a
number of applications not covered so far. They all follow the same methodological path, the
details of which will be elaborated in this talk.
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Minic S., University of Pristina, Faculty of Teacher Education in Prizren - Leposavic (Leposavic), Serbia
THE PROGRAMMING LANGUAGE MATLAB AS A FUNCTION OF DIGITAL
STEGANOGRAPHY TECHNOLOGY

This paper describes a technique by which messages can be hidden within digital media using
MATLAB programming language. Steganography is exactly maintaining the confidentiality
and privacy of critical information and protecting them from potential sabotage, theft or
unauthorized access.

Despite the large number of steganography carriers and methods provided by digital
technology, images, audio, and video are still the most common and the most appropriate
digital carriers, and there is the largest number of steganography techniques developed for

them.
Keywords - shorthand, MATLAB, engineering, program functions
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Mizhidon A., East Siberia State University of Technology and Management (Ulan-Ude), Russia
Barguev S.G., East Siberia State University of Technology and Management (Ulan-Ude), Russia

RESEARCH OF THE BOUNDARY PROBLEM FOR ONE HYBRID SYSTEM OF THE
DIFFERENTIAL EQUATIONS

Hybrid systems of the differential equations are understood as the system of the differential
equations consisting of the ordinary differential equations and the equations in private
derivatives. In work the hybrid system of the differential equations containing singularities
of type ¢ -functions is considered. Such class the hybrid system of the differential equations
takes place at the description of dynamics of mechanical systems with the concentrated and
distributed parameters (for example, the system of firm bodies installed on an elastic core,
which ends are rigidly fixed). The concept of the generalized decision of hybrid system of the
differential equations meeting boundary conditions, corresponding to rigid seal of a core
is entered. Thus the class of the main functions can be treated as admissible variations of
the generalized coordinates in principle Hamilton. The analitiko-numerical method of search
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of own frequencies and forms of fluctuations is offered. The decision of considered hybrid
system of the differential equations is looked for by a method of division of variables. As a
result the system of the amplitude equations turns out, and for firm bodies the algebraic
equations, and for a core the linear differential equation of the fourth order with § - function
in the right part with variable coefficient turn out. The substitution reducing this equation to
the equation with § -function locates in the right part, but already with constant coefficient.
Combining the decision initial the differential equation in points of fastening of firm bodies
with the amplitude equations for firm bodies, the uniform algebraic system of the equations
of rather unknown amplitudes turns out. From a condition of not triviality of the decision,
the frequency equation turns out.

MIT 2013

Mockeuyes B.B., CreyuasbHoe KOHCMPYKMopcKo-mexHosoauveckoe 6ropo «Hayka» KHL CO PAH (Krasnoyarsk), Russia

BEPOATHOCTHbIE MOAENU MEXAHUKW PA3PYLLEHUA

CoBpemMeHHble TEXHOIOMMM peLleHna 33434 KOHCTPYKLMOHHOM NPoYHOCTK, pecypca u bes-
onacHocTK 6asnpyoTCA Ha CMHTE3e SOCTUNKEHUI MEXaHUKKN paspyLleHuns, MaTepuanosese-
HWA, TEXHUYECKOW AMArHOCTUKN, TEOPUAX HALENKHOCTU U PUCK-aHAIN3a TEXHUYECKUX CUCTEM.
MpeactaBneHbl pesy/bTaTbl UCCNELOBAHUI NOKasaTeNel HafeXHOCTU, pecypca, HecyLlen
CNocobHOCTU U pPUCKaA C UCMO/Ib30BAaHMEM BEPOATHOCTHBIX MOAE/EN XapaKTEPUCTUK MEXaHU-
YeCKUX CBOMCTB U TPELLMHOCTOMKOCTU MaTepuanos, TEXHONOTMUYECKOM 1 SKCMyaTaLMOHHOM
[edEeKTHOCTU, HArpyKEeHHOCTU U CTPYKTYPHO-MeXaHNYeCKoM HeOAHOPOAHOCTU. PacyeTHble
MeTOAbl OCHOBAHbI Ha CTOXaCTUYECKMX aATOPUTMax MoAennpoBaHua. NprBeaeHbl npumepsl
pelweHns npuknagHbix 3agay (obopyaosaHue TIL, n AIC, pakeTHO-KOCMMYECKan TEXHUKA,
COCyAbl AaBreHUA U ap.).
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Mockeuyesa /1.®., Cubupckuli pedepansHelli yHusepcumem (Krasnoyarsk), Russia
Ipuwko I.C., Cubupckuli pedepansHeili yHusepcumem (Krasnoyarsk), Russia

®OPMWUPOBAHUE UHGOPMALMUOHHOMN OBEPA3OBATE/IbHOW CPEObI UH-
KEHEPHbIX CNELMANBHOCTEA MALUMHOCTPOUTE/IBHOIO NPO®UNA

CoBpemeHHble CTaHZaPTbl UHKeHepHoro obpasoBaHua (bakanaspuaTt, cneymanunTeT) npea-
NnosaraloT CyLLeCTBEHHOE yBenYeHNe MHGOPMALLMOHHON COCTaBAAOLWEN B NpoLecce 0by-
YyeHMA, OCBOEHME METOLOB MATEMATMYECKOro moaennposaHusa, 3D-moaennpoBaHus 1 co-
OTBETCTBYIOLMX BbIYUCAUTENBHBIX TEXHONOMMIA. OnA pelleHuna 3ToM 3agaum paspaboTtaHa
KoHLenuua GopMnpoBaHUA eANHON MHOPMALMOHHO-06pa30BaTeIbHOM cpeabl.
TexHonormm obyyatoLLmMx CMCTEM OCHOBaHbI HAa LUMPOKOM NMPUMEHEHUMN NPOdECCUOHANBbHbIX
CATIP, ytTo NO3BONSAET 0O6ECMNEUYNTL MHTErPALLMIO Y4EDHbIX NPOrPaMm B3aMMOCBA3aHHbIX AUC-
UMNAUH N BKAKOYUTL B npouecc O6yquVIF| CTyAEHTOB pelleHne NpuKnaaHbiX MHXeHEePHbIX
3afa4 Ha HOBOM, 60/1ee BbICOKOM ypOBHeE.

KoHuenuwna peanusyeTca npu obyyeHun CTyAeHTOB No cneunanmnsaunm «fogbemHo-TpaHC-
NOpPTHblEe, CTPOUTE/IbHbIE, LOPOXKHbIE CpeAcTBa U 060pyAOBaHUEY.
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Muksimova R.R., Saint-Petersburg State University of Civil Aviation (St. Petersburg), Russia
INTERPOLATION MODELS BUILDING AND TESTING FOR SHAPING PROBLEMS
WITH FREE BOUNDARIES

The methods of approximate mathematical models building of processes (on an example of
electrochemical shaping) with the help of boundary problems numerical solution and the
subsequent interpolation dependences building on the base of obtained numerical results.
The methods of such dependences building in the conditions of incompleteness of basic data
and its error estimation are proposed.
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Nicheporchuk V.V.,, Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
Chernyakova N. A., Special Designing and Technological Bureau «Nauka» KSC SB RAS (Krasnoyarsk), Russia

A COMPREHENSIVE RISK ASSESSMENT OF WATER SYSTEMS SIBERIA USING
GIS TECHNOLOGY

Various hydraulic objects, (for example, hydropower station, dams, etc.) have high potential
danger. This danger is realized in case of accidents and natural disasters. The wave of the
breakout is primary effects of hydrodynamic accidents, associated with the destruction of
waterworks. The consequences of such accidents are catastrophic flooding of vast areas,
towns and villages, and economic facilities, the loss of life and so on. So far, many safety
aspects of hydrodynamic objects are understudied.

The solving of risk analysis problem for hydrodynamic accidents is the integrated use of GIS
and WEB technology for ranking territory and objects to the degree of danger and decision
support with the threat or emergency. Some attention is paid to this issue in Russia.

The results of many years of work on the assessment of risks of water systems on the
example of the Krasnoyarsk Region and the Republic of Sakha (Yakutia) are presented.
Studies conventionally are contains three blocks:

ranking areas on flood risk and the size of damage from floods according to many years of
observation;

modeling zones of possible flooding in case of accidents at hydrotechnical constructions;
identification of sources and on-line monitoring of hydrological hazards using GIS technology
and methods OLAP.
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Novikov E.A., Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
ALGORITHMS FOR STIFF PROBLEMS INTEGRATION USING NON-UNIFORM
NUMERICAL SCHEMES

In modeling the kinetics of chemical reactions, the calculation of electronic circuits, simula-
tion of emergencies in large electric grids and other critical applications, there is a problem
of numerical solution of stiff systems. Major trends in the construction of numerical methods
are associated with the expansion of their capacity to meet the challenges of high dimen-
sionality. The mathematical formulation of practical problems constantly refined, leading to
an increase in dimension as well as the right to the complication of the system of differential
equations. In many cases, the calculations required to carry out the so-called engineering
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precision - about 1% or less. This is due to the fact that the measurement of the constants in
the right-hand side of the system of differential equations, is often carried out rather rudely.
Sometimes this calculation accuracy is satisfactory from the point of view of the target. It is
known that the order of approximation of the numerical scheme should be combined with
the required accuracy of calculations.

Modern methods for solving stiff problems, as a rule, use the calculation and treatment of
the Jacobian matrix of the system of differential equations. In the case of large-scale systems
of efficient numerical methods almost completely determined by the decomposition of the
matrix. To improve the efficiency of calculations in a number of algorithms used freezing
Jacobi matrix, that is, the use of a matrix by a few steps of integration. An analog of freezing
is to use in the calculation of integration algorithms, based on implicit and L-stable meth-
ods with an automatic choice of the numerical scheme. It built a clear two-step scheme of
Runge-Kutta methods and L-stable (2,1)-method of the second order of accuracy. Based on
the stages of the explicit numerical method is based first order formula with up to 8 intervals
of stability. The algorithm of integration of variable order and step in which the selection of
the most efficient numerical scheme is implemented at each step using the inequalities for
the stability control. Numerical results confirm the efficiency of the constructed algorithm.

MIT 2013

Novikov E.A., Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
AN ADDITIVE METHOD OF SECOND ORDER FOR SOLVING STIFF PROBLEMS

For numerical solution of the Cauchy problem for stiff systems of ordinary differential equa-
tions are commonly used L-stable methods. In case of high-dimensional problems for meth-
ods with an unlimited stability region, total computational costs are almost completely
determined by time of calculation and decomposition of a Jacobian matrix of an original
system. Many integration algorithms use freezing of the Jacobian matrix, i.e. using same ma-
trix on several steps. This can significantly reduce computational cost. It is the most natural
to use it in iterative methods for solving ordinary differential equations, in which the matrix
doesn’t affect an order of accuracy of the numerical scheme, but only determines speed of
convergence of an iterative process. This approach is widely used in implementation of semi-
explicit and implicit Runge-Kutta methods, multistep methods of Adams and Gear types. For
non-iterative methods freezing or some other approximation of the Jacobian matrix is much
more intricate problem. In these methods, the Jacobian matrix affects an order of accuracy
of the numerical scheme, and therefore any of its perturbations can lead to loss of accuracy
order. It should be noted that non-iterative methods are simple in terms of implementation
on a computer and, therefore, attractive to many users. Here is constructed a four-stage
method of second order of accuracy, allowing different types of approximation of a Jacobian
matrix. An error estimation and an inequality for control of precision are obtained. Numeri-
cal results confirm an efficiency and effectiveness of the algorithm of integration.
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Nurlybayeva K.K., Al-Farabi Kazakh National University (Almaty), Kazakhstan
Balakayeva G.T., Al-Farabi Kazakh National University (Almaty), Kazakhstan

CONSTRUCTION OF THE CREDIT SCORING SYSTEM USING NEURAL NETWORKS
TECHNOLOGY

Nowadays one of the actual tasks of the banking sector is a construction of the credit scoring
system. This task needed for the decision making process for a loan become faster. Credit
score is the best way to assess the creditworthiness of potential borrowers. At this time,
there are many systems which are devoted to the scorecard construction process, but now
there is a growing need in the systems that can perform a sequence of a pre-programmed
actions, and also independently analyze and automatically update the incoming information,
to find out any laws (so-called knowledge), to predict. One of the Data Mining techniques -
neural networks, is the most suitable for the construction of self-learning systems. This paper
is devoted to the study of the method of building credit scoring system using neural network
technology, as well as the possibility of the realization of self-learning expert system.
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PERFORMANCE ANALYSIS OF WIRELESS COMMUNICATION SYSTEM IN
a-k-u ENVIRONMENT SUBJECTED TO SHADOWING

In this paper simultaneous multipath fading and shadowing occurrence will be analyzed,
through deriving novel composite Gamma long-time faded a-k-u fading distribution. First
order statistical parameters will be obtained in the closed form, for this novel composite
distribution, and capitalizing on them standard performance measures will be efficiently
evaluated, graphically presented and discussed in the function of system parameters.
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Paunovic L., University of Pristina, Faculty of Teacher Education in Prizren - Leposavic (Leposavic), Serbia
THEOREMS HARDY-ROGERS-TYPE IN K-METRIC SPACES

The purpose of the present paper is to establish coincidence point theorem for two mappings
and fixed point theorem for one mapping in K-metric spaces which satisfy contractive
conditions of Hardy-Rogers type. Results generalize fixed point theorems from K-metric
spaces to symmetric spaces and to metric spaces. Two examples are given to illustrate the
usability of results.
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Pavlovic G., University of Kragujevac, Faculty of Mechanical Engineering (Kraljevo), Serbia
Rajovic M., University of Kragujevac, Faculty of Mechanical Engineering (Kraljevo), Serbia
Gasic M., Savkovic M., Serbia

OPTIMIZATION OF THE BOX SECTION OF THE MAIN GIRDERS OF THE BRIDGE
CRANE BY USING THE METHOD OF LAGRANGE MULTIPLIERS

The paper considers the problem of optimization of the box section of the main girder of
the bridge crane for the case of placing the rail above the web plate. Reduction of the girder
mass is set as the objective function. The method of Lagrange multiplier was used as the
methodology for approximate determination of optimum dependences of geometrical
parameters of the box section. The criterion of strength were applied as the constraint
function. The analysis of the optimization results and the solutions was the basis for
recommendations which are significant for designers during construction of cranes.
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Pecic L., Visoka tehnic¢ka masinska Skola strukovnih studija Trstenik (Trstenik), Serbia

DEVELOPING MODEL FOR EVALUATING CORPORATE WEB PRESENTATIONS

In this paper it is going to be taking about evaluating quality of corporate web presentations.
The model is going to be presented through analysis webs presentations three world famous
corporations.
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Pekic Z., Maritime Faculty of Kotor (Budva), Montenegro
Kovac D., Dlabac T., Montenegro

SAFETY AND USER PRIVACY IN MOODLE EDUCATIONAL SYSTEM

Moodle elLearning system is a free web application for e-learning platform, which is widely
used in various institutions as an alternative that allows online interaction among workers.
These can be schools, colleges and other pedagogical institutions, but also some commercial
complexes. Maritime Faculty of Kotor uses Moodle because of their flexibility, adaptability
and ease of use. This paper outlines the security measures of moodle server and users
privacy protection. With security measures, we examined the foibles of instances Moodle,
how to improve security in order to improve the administration of Moodle configuration and
whether you need to make a backup copy. In the privacy of users we studied user attitudes,
improve it where it was evaluated negatively and thus come up with the technical and
organizational solutions. In the end, in the conclusion, recommendations and implications
that will improve server security and privacy Moodle.
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Petkovic V., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Miletic A., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Mitic J., Djenic S., Vasiljevic V.

USE OF BLOGS IN E-LEARNING COURSE

Blogs, like the most of Web 2.0 tools enable instructors to interact with students in various
inovative ways. They can be used in various ways in online education. Blogs consist of list
of entries in reverse chronological order published on the Web. In this paper we present
the use of open source programming tool Mahara for creating and editing students blogs.
We primarily used it for evaluation of students’ work. It also improved their experience of
learning in online environment, enhanced collaboration and improved communication. The
purpose of this paper is to present our experiences and results.
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Gavrilovic P.

POSSIBILITIES OF USE OF MOBILE COMPUTING IN DISTANCE LEARNING

Today the number of users accessing Internet through their mobile device is growing rapidly.
On the other hand a significant number of online content and services are adjusted for these
devices. Availability of new technologies is attracting young people to use it in every aspect
of their lives. Therefore educational institutions have a unique opportunity to bring sources
of knowledge closer to its students. This can improve interaction between students and
teachers. In this paper we have explored the possibilities of extending existing LMS (Learning
Management System) for access from mobile devices.
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Petrovic M., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Petkovic D., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia

DIFFERENT FORMS OF GRADIENT DECENT METHODS FOR UNCONSTRAINED
OPTIMIZATION
Many types of gradient decent methods used for unconstrained optimization problems are

presented. The convergence properties of the most used schemes are analyzed and com-
pered. Two new ittrative models are suggested.
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Draskovic S., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia
Ivanisevic N., School of Electrical Engineering and Computer Science Applied Studies (Belgrade), Serbia

APPLICATION OF MODERN SOFTWARE TOOLS IN CONTROL SYSTEMS

In School of Electrical Engineering and Computer Science of Applied Studies on department
Automatics and vehicle control systems performs among others teaching course Real time
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control. In this paper is described practical application of SCADA (Supervisory Control
and Data Acquisition) system. This system presents one solution for product classification
according to its largeness and it is realized in teaching purpose in Laboratory for automatics.
Practical laboratory exercises are designed for students which have opportunity to introduce
with SCADA system, and to learn independently to develop programs that can be practically
applied in industry. For realization of this project it is used PLC of firm FATEK, programs
WinProladder, ADP and Softpanel of firm Hitech.
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Platonov D., Siberian Federal University (Krasnoyarsk), Russia
Minakov A., Siberian Federal University (Krasnoyarsk), Russia
Dekterev A., Kutateladze Institute of Thermophysics of SB RAS (Novosibirsk), Russia

NUMERICAL INVESTIGATION OF SPATIAL UNSTEADY FLOWS IN HYDRAULIC
TURBINES OF HIGH-HEAD POWER DEVELOPMENT

There is no way to increase stability and efficiency of the hydraulic machines without stud-
ying the physical mechanisms of hydrodynamic processes, including very important tran-
sient phenomena, associated with the formation of large-scale vortex structures. One of
the mechanisms for generation of pulsations is precession of vortex bundle, which formed
behind the runner in underload or overload conditions of the turbine, where the flow after
passing through a water turbine has a large residual twist.

The precession of the vortex bundle offered a serious danger for hydro turbine facility in
connection with the powerful flow pulsations that lead to heavy vibrations of turbine con-
struction and can lead to facility destruction in the case of resonance. Pressure fluctuation
generated by the precessing vortex bundle, can also affect the cavitation processes, that in-
creasing cavitation erosion. To predict the resonance and search methods for suppression of
instabilities requires detailed information about the characteristics of the pulsating regimes
and the structure of the flow. It should be noted that developed approaches must meet the
requirements to minimize the energy loss (increase turbine efficiency) that can only be real-
ized on the basis of in-depth understanding of the hydrodynamic processes that occur in the
flow parts of turbines.

This paper presents a numerical algorithm that describes such kind of flow. Modeling of
currents in the flow path of the Bureyskaya and Sayano-Shushenskaya HPP turbines was
carried out. Comparison of the calculated data with the experimental data (field tests) was
performed.

According to the results of numerical modeling can be summarized that the selected math-
ematical models and numerical methods allowed (accurate within a few percent) to describe
the behavior of the flow integral characteristics in a wide range of hydraulic turbine mode of
operation. Also such methods allowed to qualitatively accurately describe the tendency of
flow fluctuation characteristics behavior in turbine when the mode of operation changed, as
well as with reasonable accuracy to reproduce the main oscillation frequencies of flow and
the intensity of the pressure fluctuations in the flow path.
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lMnaamoe I A., UHcmumym eblyucaumensHol Mamemamuku u mamemamuyeckoli ezeogpusuku CO PAH (Novosibirsk), Russia
lony6esa E.H., Mnicmumym sbiqucaumenesHoli Mamemamuku u Mamemamuyeckol eeoguzuku CO PAH (Novosibirsk), Russia
Ky3uH B.N., Uhcmumym gbiyucaumensHoli MamemamuKku u mamemamu4eckoli 2eogpusuku CO PAH (Novosibirsk), Russia
Knumosa E.l., UHcmumym eelqucaumensHoix mexHonoauli CO PAH (Novosibirsk), Russia

LUnbiukoe B.A., MHcmumym 800HbIx 3K0sn02u4eckux npobaem CO PAH, Hosocubupckuli gpunuan (Novosibirsk), Russia
Manaxoea B.B., licmumym sbiyucaumensHol mMamemamuKu u mamemamuyeckoli eeogpusuku CO PAH (Novosibirsk), Russia

KOMMNNEKCHOE MOAE/NTUPOBAHUE TMAPOAUHAMMUKH
BOCTOYHO-CUBUPCKOIO WWE/TIb®A APKTUKH

BocTouHO-CnBUpPCKUI perroH ApKTuyeckoro wenbda ABNAETCA YHUKANbHbIM NPUPOLHBIM
KOMMJIEKCOM, XapaKTepM3yOLWMMCS CBOe0obpasHbIM reosIorMYeckMm CTpoeHmem, ocobeH-
HOCTbIO K/IMMaTa M 164080 - TMAPOJIOTMYECKOro peXKnma, cneumnduyeckon reomopdonornemn
OHa n ocTpoBoB. CTOK peK, IefoBble U TMAPONOrMYECKME NPOLLECCHI B PEFMOHE BAUAIOT HA
dopmupoBaHuMe rmaponornyeckoro pexmma scero CesepHoro J/lefoBUTOro okeaHa. B no-
BEPXHOCTHbIX apPKTUYECKMUX BoAax BNAOTb A0 CeBepHOro nNotca WMpoKum wneridom npo-
CNIEXMBAKOTCA aHOMAJIUM XapPaKTePUCTUK NPecHOMN Boabl Mopsa JlanTeBbix U BocToyHo - Cu-
6upckoro mopsa. MpupoaHble NpoLeccbl B permoHe mops JlanTeBblX Aat0T HAaYan0 MHOMMM
aHOManuaM, onpesenaowmm NorogHble U NefoBble YyCnoBuA Ha Tpacce CeBepHOro mop-
CKOro nyTu. MmeHHo B BocTouHo - Cubupckom cekTope ApKTuyeckoro wenbda Hanbonee
3aMeTHbl KNIMMaTUYeCKMEe U3MEHEHUA NoCeaHUX aecatunetuii. Jletom 2007r. nponsoLwno
becnpeLeneHTHOe COKpaLlleHWe NAoLaAM apKTUYECKOro MOPCKOro baa. Mope JlanteBbix
- «$abpurKa Nbaa», cynTatoLLeecs ogHUM U3 Hanbonee CypoBbIX U HAMMEHEe MPOXOAMMbIX
AN1A CYL0B, OKa3anocb cBOOOAHO OTO /ibAa. ITOMY COBbITUIO NPesLLEeCcTBOBAIO NOCTENEHHOE
COKpallleHWe neasHoro nokposa CesepHOro J/1eL0BUTOr0 OKeaHa, HavaBLlleecs B KOHLLe Npo-
LWNOro cToneTma
Llenbto npeactaBnAaemoro npoekTa ABASETCA CO34aHMe KOMIMIEKCA YMC/IEHHbIX MOAENEN,
npeaHasHaYeHHOro A1 OMMCAHUA MEeXaHM3MOB B3aMMOLENCTBUA BOA CyLIM U Mopel Boc-
TOYHO-CMBMPCKOro cekTopa APKTUKM U UCCNe0BaHUA UX USMEHUYMBOCTU NPU BapUaLLUK 1o-
6anbHbIX KAMMATUYECKMX NapameTpoB. KomnieKc BKAOYAET B ceba psas YNCNEHHbIX MoAe-
newn:

- UMpKynaumu Bog v nbaa CesepHoro J/1eL0BUTOrO OKeaHa,

- wenbdoBot 30HbI BocTouHO-CMBUPCKOro mops, Mmopa JlanTesbix U YyKOTCKOro mops,

- 0Ca04YHOrO CNOS MOPCKOFO AHa B YCI0BUAX NOAAOHHOM MHOTONETHEN MepP3/10Tbl,

- peyHoro cToka bacceiHa Bogocbopa peku JleHa,

- YCBOEHMSA AAHHbIX HABNOAEHUI M aHAIM3a Pe3yNbTaTOB MOAEMPOBAHMS,

- BOA00OMEHA B YCTbeBbIX 06/1aCTAX PEK aPKTUUYECKOM 30HbI

MIT 2013

Popovic Z., University of Nis, Faculty of Economics (Nis), Serbia
MODELING OF REALIZATION OF PAYMENT IN INSURANCE

The development of modeling of portfolio risk in insurance companies is based primarily on
the various types of stochastic processes, in both non-life and the life insurance. A portfolio
risk may consist of a single risk or more risk. For the insurance company is important only
overall performance of the portfolio risk regardless of the influence of individual risk in
the observed portfolio. Maturing time of payment and payment intensity are two basic
components to assess the quality of portfolio risk. Therefore, the assessment of portfolio risk
in statistical terms is best viewed through the process of realization of payments and counting
process of payments. In this paper, we consider and discuss the basic characterizations of the
stochastic model of realization of payment in portfolio risk assessments. The basic concept
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of this model is based on the (probability) distribution of time between two consecutive
payments. Also, here we show that in the models of this type the exponential distribution of
realization of payments is of the particular importance.

MIT 2013

Potapov A.A., Kotel’nikov Institute of Radio Engineering and Electronics of RAS (Moscow), Russia

THE GLOBAL FRACTAL METHOD, FRACTAL PARADIGM AND THE FRACTIONAL
DERIVATIVES METHOD IN FUNDAMENTAL RADAR PROBLEMS AND DESIGN-
ING OF REVOLUTIONARY RADIO SIGNALS DETECTORS

The main methodological problems arising during the comprehensive use of the global fractal
method proposed by the author and of the existing method of fractal operators in radar are
considered in the paper. The topicality of this work is first of all based on a critical need
in understanding of fractality and randomness as a unified integral process of forming the
fractal paradigm in a wide spectrum of natural sciences, technical sciences and humanities.
The paper suggests a general view on fundamental problems mentioned in the title from the
synergetic point of view of open non-markovian micro- and macrosystems to a reader.

MIT 2013

Momanos A.A., UHcmumym paduomexHuKU U 31eKmpoHUKU um. B.A. KomenbHukosa PAH (Moscow), Russia
JlakmioHbKUH A.B., MIHCmumym paduomexHUKU U 31eKmpoHUKU um. B.A. KomenbHukosa PAH (Moscow), Russia

®PAKTANIbHbIE MOAE/TIN B TEOPUN ANDPAKLLIUN CBY BOJTH

PaHee 3ag3aun gudpaKkLMM BONH HA CTAaTUCTUYECKU HEPOBHOM NOBEPXHOCTM BblNM Npenmy-
LLLeCTBEHHO OPUEHTMPOBAHbI HA HEPOBHOCTM OAHOFO MacluTaba. 3aTem 6blJI0 OCO3HAHO, YTO
MHOromacwTabHble NOBEPXHOCTM AatoT bonee afeKBaTHble pe3ynbTaTbl. Ceituac, onnpanch
Ha pe3ynbTaTbl Hawwux paboTt B MUPI B.A.KoTenbHMKOBa PAH, MOXKHO yBEPEHHO YTBEPKAATb,
4yTO PU3MYECKoe cofepiKaHue Teopun ANPPaKUUKM, BKAKOYAOLWEN MHOrOMAacWTabHble no-
BEPXHOCTU, CTaHOBUTCA Bonee MoNHbIM NpU GPaKTaIbHOM MOAXOAE W BblaeNeHUn ppaK-
TaNbHOM PAa3MepPHOCTM UM PPaKTaNbHOM CUTHATYPbl Kak napameTpa.

CaenaHbl cieaytolme OCHOBHbIE BblBOAbI. [1PU Maibix 3HaYeHMAX D ocCHOBHas 401A 3Heprum
paccenBaeTcs B 3epKaibHOM HanpasieHUU. BoKoBble nenecTkn obpasytoTcsa nus-3a 6parros-
cKoro paccesiHua. C ysenndyeHnem ¢dpaktasbHOW pasmepHocT D noBepxHOCTU pacceaHun
BO3pacTaeT YMcio BOKOBbIX 1ENECTKOB U UX MHTEHCMBHOCTb. YI10BOM AMana3oH B6OKOBbIX
NIenecTKOB TaKKe paclumpseTca ¢ yseandeHnem D, Korga BbICOKME NPOCTPAHCTBEHHbIE Ya-
CTOTbl HAYMHAIOT UrPaATb CYLLECTBEHHYIO PO/b.

PaguoBonHa, obaydatowlan dpaktan, AEWCTBYET Kak M3MepuTenbHas /IMHEelKa, Bblaenss
NPOCTPAHCTBEHHbIE YacTOTbl NOCPEACTBOM AMPAKLMOHHBIX YcnoBui bparra. B cayvae ma-
nbix D, Knaccuyeckune n dpakTasbHble MeTOAbl pacyeTa Nosei pacceaHua, cosnagatot. Ta-
KMM o0bpa3om, dpaKTanbHaa pazamepHOCTb D WwWepoxoBaToi NOBEPXHOCTU MOXKET bbITb oLe-
HEeHa M3 PacCYMTAHHBIX N U3MEPEHHDbIX XapPaKTEPUCTUK NONA PacCeaHUs.

Taknm 06pa3om, pesynbTaTUBHOCTb PAAMODU3NYECKUX UCCNe0BAHUIA MOXKET BbiTb 3HAUU-
TENbHO NOBbIWeHa 6aarogapa yvyety GpPaKkTaNbHOCTM BONHOBbIX ABNEHWUI, Pa3BUBAOLLMXCA
Ha BCex aTanax M3/y4YeHus, paccesaHUa U PacnpoCTpaHEeHUA BOJH B Pas3/INyHbIX cpesax. Pe-
3yNbTaTbl PAabOTbl MOFYT HANTW WMPOKOE NPUMEHEHUE MPU MOAEANPOBAHUN dPaKTaNbHbIX
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aHTeHH, dpaKTaNbHbIX YaCTOTHO-U3bMpPaTENbHbIX CTPYKTYP, B GpU3MKe TBEPAOro Tena, B Ha-
HOCTPYKTYpax 1 B CUHTE3e MeTamaTepuranos.

MIT 2013

Momanos A.A., UHcmumym paduomexHuKU U 31eKmpoHUKU um. B.A. KomenoHukosa PAH (Moscow), Russia
Maxomos A.A., UHcmumym paduomexHUKU U 3aekmpoHuKu um. B.A. KomeneHukosa PAH (Moscow), Russia
lepmaH B.A., Russia

UHTEIMPA/ZIbHbIE ONEPATOPbI U ®PAKTAJIbl B OBPABOTKE HEYETKMUX U30-
BPAXXEHWI, NONTYYEHHbBIX B TAXENbIX ATMOCOEPHbIX YC/IOBUAX

Mpw pelleHnn Lenoro psaaa 3a4ay, CBA3aHHbIX C NOXKapHOW 6e30MacHOCTbIO, OAHON M3 oC-
HOBHbIX ABNSIETCA 3afa4a 06Hapy»KeHMA 3aAbIMAEHHbIX O6bEKTOB U MPaBU/IbHasA UX UOEH-
TMbMKaLMA. ITa 3aa4a aKTyabHa NPU ABUNKEHUWN NtOObIX BUAOB TPAHCNOPTa B YCNOBUAX
TOpdAHbBIX NOMKAPOB, CUALHOTO 334bIMIEHUS M CMOTa, HAIMUYUA 061a4HOCTU U aTMOCHEPHbIX
WCKaXKeHUI. Ewe oAHUM NpUMEHEHWEM OMUCAHHbIX BUA0B 06paboTKM n3obpakeHuin as-
naetca obneryeHne paboTbl N€TYMKA NPU CIenoin NocagKe, OTKase JIOKALMOHHbIX CpeacTB
obecneyeHMa NOCagKM CaMOETa M BEPTO/ETA, A TaKKe Npu BUM3yasIbHOM NacCMBHOM ObHa-
PYXEHUWN U pacno3HaBaHUM NeTaTe/IbHbIX annapaToB M Apyrnx obbeKkToB. Mpeanaraembie
meToabl 06paboTKn M30bpaxKeHnin, pasBnBaemble aBTopamu 6osee AByX AecATKoB neT [1],
TaKMKe HYXKHbl A4 Cy/I0XO/ACTBA B YC/0BUAX OrpaHMYeHHOW BUAMMOCTM Haa/noa soaoit. B
OOKNaje npusBeaeHbl PesynbTaThl, NOMYYEHHbIE UHTErPaAbHbIMW aATOPUTMaMM YCTPAHEHUSA
HepaBHOMEPHOro aaAaMTUBHOrO ¢GoHa, NOBbIWEHUA PE3KOCTU U306paXKeHUs UAK Bblaene-
HUA AeTaNiel, a TaKKe pe3ybTaTbl Ha OCHOBE pPaKTaIbHO-CKENIMHTOBbLIX METOA0B. [JaHHble

MEeTOAbI TaK¥Ke XopoLlo npucrnocobneHbl K 06paboTke meguUMHCKON MHPOPMaLUK.

JINTEPATYPA

1. Notanos A.A., f'ynsaes t0.B., Hukutos C.A., Maxomos A.A., TepmaH B.A. HoBeiiwure metoabl 06paboTkm n3obparke-
Hui / Moga pea. A.A. NMotanosa.- M.: ®U3MAT/INT, 2008.- 496 c. (rpaHT POOU Ne 07 - 07 - 07005).

MIT 2013

Momanos A.A., UHcmumym paduomexHuKU U 31eKmpoHUKU um. B.A. KomenbHukosa PAH (Moscow), Russia
CneskuH [J.B. UHcmumym paduomexHuKu u 3nekmpoHuKu um. B.A. KomesnoHukosa PAH (Moscow), Russia

®PAKTANNbHbLIE TABUPUHTbI B UH®OPMALMOHHbIX U
MATEMATUYECKUX TEXHOTOTUAX

Camble obwme v rmobanbHble NPUHLMMILI U 3aKOHOMEPHOCTU NPUPOAbI YacTO MOBTOPAOTCA
M B OTAE/IbHbIX Ma/bIX ee YacTax. Mam ob6paTHO: KaxKablii YacTHbIM CyYalt JaeT XoTa U npu-
6MKEHHOE NPesCTaB/eHUE O LLeJIOM, HO OTPArXKAEeT CyTb M NPUHLUMN ero obpasosaHus. Mpu-
MepoB TOMY MHOTO - pacTpeckuBaHue 3eman, obpasoBaHue pbibbux cTai, paboTa cuctem
cbopa nHbopMaumn, aAMUHUCTPATUBHOE pasaeneHune rocyaapcTs U T. 4.

CoBcem HeaBHO NOABWUIICA HOBbIV TEPMUH B MaTeMaTUYeCKON dur3nKe - «PpaKTasbHbll fa-
6UPUHT». Cpeam TEXHUYECKUX NMPUMEPOB MOXHO OTMETUTb GOPMY PaAMOaHTEHH, KOoTopas
npeacTasnaa coboi camonogobHbIM U310M IMHUKM BUBpaTopa, cnocobHa apdeKTUBHee co-
pa3mMepHbIX aHaNOroB MPUHUMATb CUTHaA. TakMe aHTeHHbl Ha3blBatOTCA GpaKTasbHbIMKU U
LLIMPOKO NMPUMEHAOTCA Celivac B CPeACTBax CBA3M MaccoBOro notpebaeHuns. Apyroin npumep
- «ppaKTaNbHbI KOHAEHCATOP», 3@ cHET GPaKTaNbHOM CTPYKTYPbI (CXeMbl 3amelLeHuns) nme-
€T YHUKaNbHble 3/1eKTPOTEXHUYECKME CBOWMCTBA. MaTemaTUYeCcKui NAOCKUIA dpaKTan Hurae
He NJI0TeH, HO Koraa peyb UaeT o dusnyeckom dpakTtase, KONMYECTBO UTEPALLUIA U KaXKabln
reoMeTpUYEeCcKUn pasmep KOTOPOro KOHEYHbl, pa3MepHOCTb ppakTana CTaHOBMTCA Nponop-
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LUMOHaNbHa KO3DOULEHTY 3aMo/IHEHMA UM NPOCTPaHCTBa. B cBoto ouyepesb, pasmepHOCTb
KPWUBOW 3aBUCUT UCK/IOUUTENBHO OT GOPMbI 06PA3YIOLLETO ee 3N1eMEHTA U He BCAKMUI dpak-
Tan moxeT 3pPeKTMBHO 3amMo/IHUTL BblAeseHHY0 061acTb. B paboTe paccmoTpeHbl CBOM-
CTBA Pa3/IMYHbIX BAPUAHTOB Pa3BETBEHUA PPaKTa/IbHbIX KPMUBbIX Ha MJIOCKOCTU. BHUMaHUIO
npeanaraeTca NpPorpamMmMHbIiN MPOAYKT, MapaMeTPUYEcKn CUHTE3UPYIOWNIN NabUPUHTHbIE
ApeBoBuAHble dpaKTanbHble CTPYKTypbl. MccnemoBaHa cnocobHocTb BeTBsAleroca ¢pak-
Tajla 3aMno/IHATb MOBEPXHOCTb. [POrpaMmHbIN MPOAYKT MMEET LUMPOKME NapameTpuyeckme
pamMKuK 1 cnocobeH co3aaBaTth 40 AECATKOB TbICAY Pas/iMUHbIX N0 popme, NAOTHOCTM U 3a-
NOJHEHHOCTM CTPYKTYP.

MIT 2013

Potapov V.P, Institute of Computational Technologies (Novosibirsk), Russia
CONSIDERATIONS FOR INTEGRATED ENTERPRISE GIS-BASED CLOUD
APPROACH

The report presents a new approach to integrated enterprise GIS using cloud services.
Separately, an implementation of systems geovychisleny as complex application interfaces
based on technology MashUp. Is realized in a particular corporate integrated GIS, created
with the use of the approach proposed by the authors and includes GIS model using radar
and multispectral satellite systems.

MIT 2013

Momamypkux O.W., UHcmumym aemomamuku u 3nekmpomempuu CO PAH (Novosibirsk), Russia
bop3oe C.M., Uhcmumym aemomamuku u anekmpomempuu CO PAH (Novosibirsk), Russia
MomamypkuH A.O., UHcmumym aemomamuku u anekmpomempuu CO PAH (Novosibirsk), Russia
Y3unoe C.b., UHCcmumym asmomamuku u 3nekmpomempuu CO PAH (Novosibirsk), Russia

OBHAPYXEHWE OBbEKTOB HEMPUPOAHOIO NPOUCXOKAEHUA HA OCHO-
BE MOUCKA NPOCTPAHCTBEHHO-BPEMEHHbIX AHOMA/IUIA BE3 NPEABA-
PUTE/IbHOW CETMEHTALWU CNYTHUKOBbIX U3OBPAKEHWUI

PaccmaTpuBaOTCA MeToAbl, OCHOBaHHblE Ha aHa/nM3e JIOKa/IbHbIX MPU3HAKOB CMYTHUKOBBIX
M306parkeHN CKOMb3AWMM OKHOM (6e3 npeaBapuTeibHOM CErMEHTaLMN) C NocieayoLWwmm
onpegeneHnem GparmeHTOB, NOTEHLMANBHO COAEPMKALLMX OBBEKTbI HENMPUPOAHOTO Npouc-
XoXaeHuaA. Mpu 3ToM Ana NoucKa NPOCTPAHCTBEHHO-BPEMEHHbIX aHOManui ¢opmmpyeTcs
onucaHne GoHa ANA KaXKAO0ro aHa/M3MpPyemoro M3obpakeHus M OCyLLecTBASETCA MOUCK
OTK/IOHEHWI OT MOMYYeHHOro onucaHua. Takol nogxod nNo3sonseT obHapyKMBaTb aHTPO-
noreHHble BO34eNCTBUA Ha MOBEPXHOCTM 3eMan 6e3 nHbopmaumnm 06 X reomeTpUYecKmx
napameTpax.

MpeanoXKeHo, YTo A4/1A 0BHaPYKEHUA Maslopa3MePHbIX TEMNIOBbIX 06BEKTOB MO MHdpPaKpac-
HbIM M306pakeHUAM Hanbonee apHeKTUBHO (C TOYKM 3PEHUA BEPOATHOCTM NPOMYCKA Lenmu
N NIOKHOM TPEBOrM) OCYLLECTBAATb MOUCK NUKCENei C aHOMasIbHbIMU 3HAaYEHUAMM BbICOKO-
YaCTOTHOW COCTABAAIOLLEN APKOCTU U rPaSUeHTa APKOCTMU.

OnepaTtvBHOe OBHapy:KeHMe 06beKToB TexHochepbl No M306parkeHUaM BMAMMOro Aua-
nasoHa B YC/I0BUAX €CTeCTBEHHOro ¢poHa MpeanoXKeHO OCYLLECTBAATb C UCMOb30BAHMEM
CTPYKTYPHbIX NPU3HaKoB, chOpMMPOBaHHbIX Ha OCHOBE AeTeKTopa Xappwuca 1 XxapaKTepumsy-
FOLLMX YUCNO U MapaMeTPbl KPAeBbIX U YI/IOBbIX 0COBbIX TOYEK B KaXKAOM U3 aHAU3NPYEMBbIX
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dparmeHTOB.

[na obHapyKeHWa No AaHHbIM KOCMUYECKOr0 MOHUTOPUHIA BbICOKOrO paspelleHmsa npo-
CTPAHCTBEHHbIX U3MEHEHWUI Ha MOBEPXHOCTM 3eM/IN, BbI3BAHHbIX HE3HAUYUTENBHbBIM aHTPO-
noreHHbIM BO34eNCTBMEM, pa3paboTaH MeTof, OCHOBAHHbLIM Ha MNonuKcesbHOM GopmU-
poBaHMEe Pa3HOCTHbIX KagpoB 3a CYET OLEHKM COMMAacoOBAHHOCTU U3MEHEHMA BO BPEMEHU
OAMHAKOBbIX MO APKOCTU MUKCENel N306parkeHNA.

3¢bdeKTUBHOCTb NPeASIOKEHHbIX METOA0B NPOAEMOHCTPUPOBAHA HA NpUMMepe Noucka Te-
NA0BbIX 06BEKTOB MO AAaHHbIM CKaHMpYOLWero paguomertpa ganbHero MK ananasoHa, 06-
HapyKeHUsA 06bEKTOB TeXHOCHEPDI MO MHOFOCNEKTPasIbHbIM M306paXKeHUAM CO CMYTHUKOB
QuickBird n WorldView-2, a Tak»e BblaeneHus BbI6opoUyHbIX pyboK neca Ha Tepputopum Ho-
BOCMBUPCKan 061acTi MO BpEMEHHbIM pAaam M306paskeHni co cnyTHMKa SPOT.

MIT 2013

Prokhorov 1., Institute of Applied Mathematics FEB RAS (Vladivostok), Russia
THE NUMERICAL SOLUTION OF THE CAUCHY PROBLEM FOR THE RADIATIVE
TRANSFER EQUATION WITH GENERALIZED MATCHING CONDITIONS

Development and construction of the approximate solution methods for the unsteady
transport equations is an urgent problem in the study of various mathematical models of
physical processes. These are models of the atmospheric optics and propagation of gamma
rays in matter, neutron diffusion and kinetic theory of gases, the growth population of cells
and multicellular organisms.

The type of boundary conditions and the matching conditions at the boundaries of the media
to describe various physical phenomena is an important aspect in the theory of boundary
value problems for the kinetic equations.

For example, the effects of the influence of the environment in nuclear reactors, the
reflection of the gas molecules on the solid walls, the refraction of the light flux at the
boundary between media with different indices of refraction, the transition from one cell
state to another.

It is proved that the initial-value problem for the unsteady transport equation in an
inhomogeneous plane layer with generalized matching conditions on the interfaces has the
unique solution. It is shown that for continuous initial and boundary data and associated
restrictions on the interface operator the solution of the Cauchy problem is continuous in the
domain of the continuity of coefficients. For the Fresnel conditions on the interface on the
basis of the Monte Carlo method the algorithm for solving the problem is proposed.

Using estimates of the behavior of the solution for large time, the methods of reducing the
statistical error are proposed. The computational experiments were carried out.

MIT 2013

Radojevic I., University of Nis, Faculty of Sciences and Mathematics (Nis), Serbia
Djordjevic D., Serbia

QUASIHYPONORMAL MATRICES

We introduce the notion of quasihyponormal matrices in indefinite inner product spaces.
Generalizations of some results known for normal and hyponormal matrices are given.
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Radosavljevic D., High Business Technical School of Vocational Studies (Belgrade), Serbia
Sotra D., Sotra V., Serbia

MODELING OF TOOLS FOR BREAKING AND CUTTING

The application of contemporary CAD tools provides faster and easier ways for designers to
design. Parametric modeling is a powerful tool that is an integral part of any CAD package.
Most often the application is to form a family (series) of parts of the same shape but different
sizes. However, the procedure can used in designing products and tools. The aim of this
paper is to present an immediate approach to a 3D modeling program for spatial modeling of
tools for breaking into 3D CAD. Turn on “inst road stead” is a random access engine routine
to perfom 3D breadboarding within the programme. It is a spatial modeling tool for making
a breach and stamping machine into a CAD 3D machine.

MIT 2013

Raicevic A., University of Pristina, Faculty of Technical Sciences (Kosovska Mitrovica), Serbia
Prica B., Serbia

TRANSFER FUNCTION OPTIMIZATION FOR PLL LOOP WITH REALISTIC
OPERATIONAL AMPLIFIER

Analysing stability for a linear loop model using the Bode’s diagram, the best stability has
second-order loop with phase correction. If we use a real operational amplifier in the loop,
then its transfer function becomes the third order, which adversely affects the stability
of the loop.Solving the system of nonlinear equations we determine the adjusted third
order polynomial coefficients, in order to minimize discrepancies of that transfer function
compared with the second order transfer function of PLL loop.

MIT 2013

Rakic M., The College of Textile Design, technology and Management (Belgrade), Serbia
Arandjelovic I., University of Belgrade, Faculty of Mechanical Engineering (Belgrade), Serbia

APPLICATION OF EXPERT SYSTEMS IN THE MECHANISMS DESIGN

For the design of mechanisms are required different skills in people who are engaged in this
business. Expert systems is represented by the ability to implement and use knowledge in
any activity.
Expert systems are software products that are designed to solve problems using knowledge
with the use of computer resources. Expert knowledge, which is the basis for the design of
expert systems is the combination of theoretical understanding of the problem (declarative
knowledge) and a collection of heuristic rules to resolve the problem, which experience
shows to be efficient in the domain of the problem set before the Expert System (ES).
Complex activity such as the design of mechanisms can be decomposed into basic activities
that are in relationships, relationships. For this approach is the best procedure is to use graph
theory and application of complex and-or graph. When it comes to the problem of designing
a mechanism for bonding, knowledge of which would be at the global level are:

- Knowledge abouttheissuesrelated to mathematical, mechanicaland constructional skills,

- Structural knowledge about the problem (analysis and synthesis of mechanisms), and

- Relationship between segments and collecting the necessary knowledge.
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Pediok A.A., IHcmumym 8blyucaumensHelx mexHonoauli CO PAH (Novosibirsk), Russia
CKUuOUH A.C., MIHcmumym gbiyuciumesnesHbix mexHonozuli CO PAH (Novosibirsk), Russia
Tazeba 4.A., MIHcmumym gbi4ucaumesnsHoix mexHosoaul CO PAH (Novosibirsk), Russia

MATEMATUYECKOE MOJE/TMPOBAHUE BOJTOKOHHO-ONTUYECKUX
NAPAMETPUYECKUX YCUNUTENEN C OAHOW U OBYMA HAKAYKAMMU

B AoKNage npeacTaBieHbl pe3ynbTaTbl MaTEMATUUYECKOTO MOAEMPOBAHUA NpoLecca napa-
METPUYECKOTO YCUNEHUA ONTUYECKOrO CUrHaNa Npu ero pacnpocTpaHeHUM B BbICOKOHENN-
HeHOM BOJIOKOHHOM CBETOBOZE C HEMPEPbIBHOM HaKa4yKol. PacnpocTpaHeHWe onTuyecko-
roO CUrHaNa, a TaKKe ero B3aMMoLeNCcTBME C HaKaYyKOM M XONIOCTON BOJIHOW, MOAENNPYIOTCA
C MOMOLLbIO HEIMHEWHOTO ypaBHeHUs LpéanHrepa. [ns nonyyeHns YNCAEHHOro peleHns
MCMO/b3YeTCA MeToZ, pacliensieHms no GUsanyeckum npoLeccam.

MpoBeseHO UcciefoBaHUE 3aBUCMMOCTU NPOGUA CNEKTPa NapameTPUUECKOrO YCUNEHUS
OT MOLLHOCTM HEMPEPLIBHOM HAKA4YKM U OTCTPOMKM A/IMHBI BOMHbI HAKAYKW OT AJIMHbI BOJHbI
Hy/neBOM aucrnepcuun. Pe3ynbTaTbl YNCNEHHBIX SKCMEPUMEHTOB NOKA3bIBAOT, YTO BENMYMHA
YCUNEHUA CUTHANA PacTET C yBeIMYeHMEM ANNHbI BONOKHA. MonyyeHHas cnekTpaibHas no-
loca NapameTPUYECKOro YCUIEHUA MPEBOCXOAUT TUMMYHBINA CNEKTP YCUAEHUS TOYEYHOro
3pbMEBOro YCUAUTENSA, TOTAA KaK UX BENMUYMHBI YCUIEHUA CPAaBHUMbI Mexay coboli. Mpea-
CTaB/IEHO CPaBHEHWE PE3Y/bTAaTOB YNCAEHHDBIX PACYETOB C U3BECTHLIMM IKCMEPUMEHTANbHbI-
MW J@HHbBIMM, @ TaK¥Ke C AaHHbIMW, NOAYYEHHBIMM Ha OCHOBE YMNPOLLLEHHbIX Mmoaeneli. Mony-
YeHHble pe3y/bTaTbl MOFYT 6bITb MCNOb30BAHbI A/1A YBENUYEHUA NMPOMNYCKHON CNOCOBHOCTH
NPOTAMKEHHbIX BONNOKOHHO-OMTUYECKUX IMHUI CBA3U C NIOTHBIM CNEKTPAbHbIM YNIOTHEHU-
€M KaHanos.

MIT 2013

Rotanova I.N., Altai State University (Barnaul), Russia
PROJECTS ON CREATION OF SPATIAL DATA INFRASTRUCTURE IN THE
RUSSIAN FEDERATION: A REVIEW BASED ON AVAILABLE SOURCES

The analysis of methods used to create the SDI (Spatial data infrastructure), the information
technologies for designing the SDI, and the SDI components was carried out.

While analyzing the foreign experience in the SDI creation, the GIS of spatial data of
Canada, USA, Australia, Sweden, France, Finland, Spain and other countries, including the
implementation of Directive INSPIRE were considered.

It is noted, that in Russia, the creation of SDIs is in an inchoative stage.

The available experience is focused on large regional SDIs.

The analysis of design solutions on the creation of SDI in such Russian regions as the Ural
Federal District, Kaluga, Kirov, Samara, Tver, Yaroslavl and other oblasts was performed.

The summary statement reads as follows: the formation of the concept of regional SDI of
Altai Krai calls for a new methodological and practical consideration due to the technological
advancement in the collection, processing, modeling and presentation of spatial and
temporal data as well as the specific character of organization of functioning and services.
The specificity and requirements to regional geoinfrastructural model of Altai Krai are
formulated.

It is shown that the development and implementation of the regional geoinfrastructural
model should specify the composition and the volume of reference spatial data, the status,
and the departmental affiliation (property); justify the structure of the regional center of SDI
in Altai Krai; develop and coordinate the regulations of interaction between the Altai regional
center of SDI (ARC SDI) and the federal center; form the regional structure of the spatial map
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data layers and the corresponding structure and metadata formats; develop and approve
by law the package of normative and legal support of ARC SDI; implement the necessary
organizational and economic measures for its development and effective functioning.

The methods of the formation of the regional geoinfrastructural model elements, the set of
basic spatial data, the profile and composition of the object metadata are justified.
Automated information data system of state tenement cadastre (AISSTC) may serve as a
basis for solving the mentioned tasks.

The structure of spatial data on AISSTC is characterized by efficient dataware that can be
used for solving most problems of territory management in Altai Krai.

The system of spatial data can be created and updated via data roll-out from AISSTC in xml
format, data conversion into the developed spatial database and complemented by info from
other organizations and sources.

The most perspective tools for processing spatial data are ArcGIS software products.

The applications in ArcGIS were developed for auto searching STC appreciable and probable
inner topological errors in digital vector maps.

The technology was testedat the detection of errors under making lot plans and their
matching with squares and municipal units.

The technique for accuracy evaluation of two- and three dimensional cartographic data
and geodetic measurements with the use of mathematical models of spatial location of
geographic objects and methods of interval analysis was proposed.

The content of the required source information was defined.

To process this information, the methods for applied interval analysis that allow to obtain
point and interval estimates of spatial position of each geoobject were proposed.

The construction of GIS- sites by categories of land resources (including lots for settlements,
agricultural lands, lands of aquatic, forest funds and lands of special protected territories)
within the SDI framework was suggested.

MIT 2013

Ruchay A.N., Chelyabinsk State University (Chelyabinsk), Russia
CENTRALIZED MANAGING PERMISSIONS SYSTEM BASED ON THE ELECTION
MULTIBIOMETRIC AUTHENTICATION

This work aims to develop a prototype system of centralized managing permissions based
on the election multibiometric authentication. The novelty of this work is to develop the
principles of distinction and multi-factor authentication, because at the moment there is no
such development. Depending on various conditions and factors, including the availability
of electronic means and convenience, resistance to attacks and exploits, disease or injury
of users can be selected on the basis of biometric authentication of any such biometrics as
rhythm password, voice, dynamic signatures and graphics recognition. The results of the
software development based on the new approach are showed; in addition, the structure
of the database and biometric data transfer protocol are described. The possible attacks on
the developed system are analyzed, and the conclusions and recommendations on defenses
from these attacks are submitted.
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Rusakov S.G., Institute of Design Problems in Microelectronics RAS (Moscow), Russia
Gourary M.M., Institute of Design Problems in Microelectronics RAS (Moscow), Russia
Ulyanov S.L., Institute of Design Problems in Microelectronics RAS (Moscow), Russia
Zharov M.M., Institute of Design Problems in Microelectronics RAS (Moscow), Russia

THE CONCEPT OF REDUNDANCY FOR TECHNIQUES OF MODEL ORDER
REDUCTION IN CIRCUIT SIMULATION

Model order reduction (MOR) techniques are widely used in practical design of integrated
circuits. The projection methods of MOR are based as a rule on Krylov subspace methods.
But the trends of electronic industry advance new requirements for MOR techniques. In
particular the actual important problem of MOR is the problem of reduction of the networks
with many inputs and outputs. As known “Krylov subspace projection methods will be ex-
tremely inefficient” for reducing the models with many ports. For instance the number of
basic vectors added to the subspace in the case of multiport applications for block Krylov
subspace methods is often proportional to the number of inputs. But in practical MOR prob-
lems the result order of reduced model obtained by this way is often much larger than it is
required to provide desired accuracy.

This is reason of introducing the concept of redundancy into MOR problems in circuit simu-
lation. The decreasing the redundancy means the decreasing the order of reduced models
in comparison with MOR results obtained by Krylov subspace based methods. To avoid the
redundancy of reduced models is the one of the main goal of improvement of the MOR
techniques.

In frames of this challenging research topic a new approach to construct multipoint projec-
tion based reducing algorithms is proposed. The process of basis generation is performed
under error control with worst-case analysis to determine frequency point and input excita-
tion corresponding to the maximal user defined error norm. Some experimental results are
presented.

MIT 2013

Rychkov A.D., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Milosevic H., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Beisel S., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

NUMERICAL SIMULATION OF TSUNAMI RUNUP WITH USING METHOD OF
LARGE PARTICLES

In the frame of shallow water model the problem of solitary wave runup on the beach with
a complex coastal edge with the friction force averaged over the depth of the wave is con-
sidered. The system of equations describing the motion of a wave is written in Cartesian
coordinates, the area was the solution of a rectangle with a bottom profile, taken from the
corresponding bathymetry. On the upper and lower boundaries of the wave wondered non-
reflecting boundary conditions in the land all the parameters that describe the motion of the
fluid were assumed to be zero. Entrance boundary through which the wave enters the region
is supplied from a time-varying value of its depth, taken from an analysis of the approach to
the coast of the ocean waves.

For the numerical solution of shallow water equations using the method of large particles.
Use of the «classical» method of particles in cells was not possible due to the statistical
nature of the resulting solutions with it. This solution does not satisfy the hydrostatic equi-
librium in the stationary water, and significantly distorts the process of propagation. Method
of large particles does not have this drawback and provides a balanced differential circuit.
Testing was conducted on numerical methods «classical» problem of the flow around a coni-
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cal island. The results are quite satisfactory coincided with experimental results and with the
results of other authors.

MIT 2013

Rychkova E., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Shokin Y., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Vesnin A., Sobolev Institute of Mathematics (Novosibirsk), Russia

Klimenko O., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Dobrynin A., Petrov I., Russia

INVESTIGATION OF THE ACADEMIC WEB SPACE OF THE REPUBLIC OF SERBIA

This article provides a detailed analysis of Web space of the Republic of Serbia Academic
Institutions using webometrics techniques and graph theory. The content of sites and links
between them are analyzed by search engine services and special programs. Criteria used for
ranking sites are described.

The official domains of scientific organizations of Serbian Academy of Sciences and Arts and
Zajednice instituta Srbije (ZIS) have been analyzed. The structural and metric properties of
web-graph of sites and its fragments are investigated.

MIT 2013

Sadovskii V.M., Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
Sadovskaya 0.V, Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
Varygina M.P, Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia

THERMODYNAMICALLY CONSISTENT SYSTEM OF EQUATIONS OF THE
DYNAMICS OF AN ELASTIC MEDIUM WITH MOMENT PROPERTIES

One of the well known models of the theory of elasticity under small strains is the model
of the Cosserat continuum, which is intended to describe the mechanical behavior of
deformable materials with microstructure (soils, rocks, granular, porous, microfractured and
micropolar media). In contrast to the classical theory of elasticity based on the concept of
a medium as a continuum of material points, in this theory a medium is a continuum of
material particles - solids of small volume, possessing the rotational degrees of freedom. Our
goal is to reduce the equations, modeling the finite thermoelastic deformation of a spatial
medium with independent rotations of particles, to the thermodynamically consistent by
Godunov system of conservation laws. This procedure is an essential step in the study of
mathematical model, since the formulation in the form of a thermodynamically consistent
system allows writing it as a symmetric hyperbolic system, providing a simple proof of the
uniqueness and continuous dependence of the solution of the Cauchy problem and boundary
value problems with dissipative boundary conditions on the initial data. On the basis of this
system the concept of a generalized solution can be formulated, which allows one to analyze
the case of strong discontinuities of velocities and stresses (contact discontinuities, shock
waves). It also makes possible the use of well-developed efficient numerical methods to
analysis of the model. The general equations of gas dynamics and magneto-hydrodynamics,
the equations of linear and nonlinear elasticity and some other special models of mechanics
are reduced to the form of thermodynamically consistent system of conservation laws. The
question of reducing the nonlinear system of equations of the Cosserat elasticity theory to
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this form is not entirely solved, because in addition to the formal introduction of generating
potentials it is also required that the generating potential under the time derivative must be
a strongly convex function with respect to the parameters of strain state.

This work was supported by the Russian Foundation for Basic Research (grant no. 11-01-00053) and the Complex
Fundamental Research Program no. 18 “Algorithms and Software for Computational Systems of Superhigh
Productivity” of the Presidium of RAS.
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Shchepanovskaya G.1., Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
Shidurov V.V, Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia

THE PROBLEM OF NUMERICAL MODELING OF FLOW IN EXPANDED CHANNEL

An algorithm for numerical solution of Navier-Stokes equations for two-dimensional motion
of a viscous heat-conducting gas is proposed in the paper. The discretization of the equations
is performed by a combination of the method of trajectories for the substantive derivative
and the finite element method with piecewise-bilinear basis functions for other summands.
Results of numerical study of the supersonic flow structure are presented for a flat channel
in its step expansion zone for a wide range of Mach and Reynolds numbers. Velocity and
pressure fields are investigated, the vortex structure of the circulation flow is studied in the
domain after the step.

MIT 2013

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

TOPOLOGICAL STRUCTURE OF ATTRACTORS AND MORSE DECOMPOSITION

The global behavior of a dynamical system can be described by its Morse decompositions or
its attractor and repeller configurations. Morse decomposition is an effective technique for
analyzing the topological structure of a dynamical system in a reliable manner. This technique
yields results that are not susceptible to small perturbations.

In this paper, several fundamental results about the structure of attractors will be presented
and a new result about the components of Morse decomposition.

MIT 2013

Shokin Y., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

Beisel S., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

Rychkov A.D., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Khakimzyanov G.S., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Chubarov L., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

THE STUDY OF TSUNAMI RUNUP ON THE EAST COAST OF JAPAN BY
NUMERICAL SIMULATION

The report presents the results of the assessment of tsunami runup on the east coast of
Japan, according to the five historical events. These estimates are based on the results of
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numerical modeling of all stages of the evolution of tsunami waves: from its generation in
the areas of tsunamigenic earthquakes to the runup on the shore. Models of earthquakes
are based on the dislocation model of Podiapolsky-Gusiakov-Okada. The processes of waves
propagation over the ocean and runup on the shore are modeled within the framework of
the shallow water equations. Particular attention is paid to the methods of definition of the
flooding zone boundaries, which were calculated using different approaches. Among them,
along with a direct two-dimensional modeling, an integrated approach was used in which the
results of the two-dimensional modeling of wave propagation at control gauges located at a
given depth, are used as boundary conditions for the one-dimensional simulations of runup
along pre-selected cross-sections. The different ways of defining the boundary conditions at
the moving line’s edge are also considered - from the use of special analytical relations to
techniques of through computation, without isolating the shoreline. In the calculations, the
numerical algorithms were used that are based on the finite-difference approach, as well as
algorithms of large-particle method. Some of the calculations were carried out using adaptive
curvilinear grids. The results are compared with the known data of field observations, their
dependence is defined on the accuracy of the used bathymetry and topography, on the

friction magnitude, and on the methods of the boundary conditions definition.

This study was supported by the Program of Integration Research, Siberian Branch of RAS (grants 37B and 117A),
the Russian Foundation for Basic Research (grant 12-05-00894) and by the Grant Council of the President of Russian
Federation for state support of leading scientific schools of RF (project NSh-6293.2012.9).
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Dobretsov N., V.S. Sobolev Institute of Geology and Mineralogy of SB RAS (Novosibirsk), Russia
Kikhtenko V.A., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

Smirnov V.V., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

Chubarov D.L., Institute of Computational Technologies SB RAS (Novosibirsk), Russia

THE DISTRIBUTED INFRASTRUCTURE FOR OPERATIVE SATELLITE MONITOR-
ING FOR THE SIBERIAN BRANCH OF THE RUSSIAN ACADEMY OF SCIENCES

We describe the distributed system for storage, processing and distribution of satellite
remote sensing data and results of its analytical processing. This system is being developed
to support operative monitoring tasks and studies of the environment. The data and products
are available through the infrastructure of the Collective Cooperative Access Center for
Spatial Data Processing and Remote Sensing of the Siberian Branch of the Russian Academy
of Sciences.

The architecture of the system is based on a solid foundation of unified data models that
facilitate the integration of geospatial data from different sources and its provisioning in
different formats depending on the requirements of specific research projects.

In the past 5 years the system passed through several stages of development. During
this period the data models and application protocols proceeded through the stages of
parallel iterative refinement where the capacity of the infrastructure being developed was
continuously validated with test applications. Several technical issues were resolved in the
process both in the areas of mapping algorithms onto contemporary distributed architectures
and in the areas of environmental monitoring.

When the architectural design of the system has stabilized an effort was applied to optimize
the performance of its subsystems such as the data processing framework based on the
principles of stream processing. The system is fully automated and is currently operating in

production mode.
The study was supported by RBRF grant 12-07-00545-a and by project #131 of the SB RAS program of the integrated
basic research

byaga, 10.09. - 14.09.2013. Bprbauka bama, 05.09. - 09.09.2013.



134 o Bogu4 KoHdpepeHuuje e CnipaBoyHuK KoHdepeHLmn ® Conference Information

Shokin Y., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Vesnin A., Sobolev Institute of Mathematics SB RAS (Novosibirsk), Russia
Dobrynin A., Russia

Klimenko O., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Konstantinova E., Sobolev Institute of Mathematics SB RAS (Novosibirsk), Russia
Rychkova E., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
Savin M., Russia

STUDYING OF STRUCTURE OF WEBSPACE OF THE SB RAS BY WEBOMETRICS
AND GRAPH THEORY METHODS

The analysis of webspace of the Siberian Branch of the Russian Academy of Sciences by
methods of webometrics and graph theory is presented. The webspace of the SB RAS is
understood as a set of sites of the scientific organizations of the SB RAS and information
relationships between them.

Methods of webometrics are used for the statistical analysis of contents of websites and
communications between them. For this purpose, services of leading search engines and
specially developed programs are applied. The criteria used for drawing up a rating of
websites of the scientific organizations of the SB RAS are described.

To study of information communications between sites of the organizations, their
representation in the form of webgraph is used. By webgraph we mean a directed graph
which vertices correspond to websites, and relations between sites are defined by existence
of links at each other. Structural and metric properties of this webgraph and its fragments
are studied. In particular, web communicators are found and the structure of maximal
bicomponent is described. The structure of the subgraphs describing interdisciplinary
interactions is considered. Numerical parameters for characterization of communications
between websites are calculated.

Along with research of a current state of webspace of the SB RAS, the retrospective analysis

is carried out.
This work is supported by Presidium of the SB RAS within the interdisciplinary integration project No. 21, 2012-2014.
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Shokina N.Y., Institute of Computational Technologies SB RAS (Novosibirsk), Russia
ON SOME PROBLEMS OF CONSTRUCTION OF DIFFERENCE SCHEMES ON
MOVING GRIDS

The approach to the monotonization of two-step explicit schemes is considered, based on
using the scheme parameter, chosen by investigating the scheme differential approximations.
The influence of constant, “"quasi-constant” and variable parameter on the monotonicity
of two-step explicit schemes is studied. For the constant scheme parameter the example
is presented of the non-monotonicity preserving scheme with the absence of dispersion
in the solution of the second differential approximation. The example of the scheme
parameter is provided for the two-step explicit scheme on moving nonuniform grid to be
monotonicity preserving. The connection of the consistent approximation of the Jacobian
and the velocities of moving grid nodes with the geometric conservation law is shown. A
new approach to the construction of divergent schemes on moving grids is suggested. By
the example of the equidistribution method some peculiarities of the generation of grids
adapting to discontinuous solutions are studied and the questions of the solvability of grid
generation equations and the quality of grid adaptation are investigated. By the example of
the predictor-corrector scheme with constant coefficients it is shown that TVD-schemes can
increase a number of extremums. The implicit procedure for the smoothing of the control
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function is used, leading to better reproduction of discontinuous solutions.

Further on, the predictor-corrector scheme is generalized for the two-dimensional linear
transport equation with variable coefficients. The method for approximation of the
contravariant velocity components is described, which guarantees the fulfillment of the
continuity equation for the grid functions of moving curvilinear grids. The method for
determination of the scheme parameters is suggested, so that the monotonicity of the
numerical solution is preserved. The fulfillment of the difference analogue of the geometric
conservation law is proved, guaranteeing the preservation of the constant function by
the predictor-corrector scheme. The modification of the classic equidistribution method
is suggested, allowing to avoid the generation of oscillations of the node trajectories and
the sharp changes of the areas of the adjacent grid cells. The method is given for the grid
generation on the boundary of a moving domain. The implicit procedure for smoothing of
the control function is used.

MIT 2013

Shornikov Y.V., Design Technological Institute of Digital Techniques of SB RAS (Novosibirsk), Russia
Novikov E.A., Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia
Dostovalov D.N., Novosibirsk State Technical University (Novosibirsk), Russia

NUMERICAL SIMULATION OF SOME CLASS OF HYBRID SYSTEMS IN THE ISMA
ENVIRONMENT

The problems of efficient numerical analysis of hybrid systems (HS) in the ISMA simulation
environment are considered.

A need for numerical solution of implicit stiff systems arises in the simulation of electrical cir-
cuits, chemical kinetics, electromechanical processes and many other applications. Modern
numerical methods typically assume setting the explicit dependence of the derivative from
the solution. Casting implicit problem to the Cauchy problem causes additional computa-
tional effort. This paper presents the L-stable algorithm for solving implicit problems based
on Rosenbrock type scheme. The results of computational experiments have shown the ef-
fectiveness of implemented original algorithms.

For a qualitative description of a sufficiently large class of practical problems both continu-
ous and discrete behavior should be considered. Therefore, the modern theory of HS is a
universal tool of mathematical description for complicated dynamical processes with various
physical nature. Traditionally, there were considered methods of HS analysis, the continu-
ous modes of which are described by the Cauchy problem with restrictions. In this paper it
is proposed the extension of classes of systems by models not solved for the derivative. An
important issue in the HS simulation is the mode change detection. The algorithm of correct
event detection for extended HS class is proposed. The original method of switching point
localization is based on the proved theorem. The results of computer experiments confirm
the viability of the proposed algorithm.
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Shvets 0., D. Serikbayev East Kazakhstan State Technical University (Ust-Kamenogorsk), Kazakhstan
INFORMATION-MODEL REPRESENTATION OF THE CENTRE FOR ENVIRON-
MENTAL MONITORING OF EXTREME SITUATIONS’ PREVENTION

It is planned to create a center for environmental monitoring, prevention of extreme situ-
ations (CEMPES) According a program for development of the state system of prevention
and extreme situations in Ust-Kamenogorsk. CEMPES is a complex system with a hierarchi-
cal structure. The purpose of administration the program for the CEMPES development and
operation will be minimizing proximity function of the real and the desired values of the
indicators change the functions of the planned realization of the program and the actual
realization.

The scheme of a control subsystem component realization required the development of in-
formation technology as the original system of scientific and engineering knowledge and
methods and models, ensuring the creation, collection, transfer, storage and processing of
data in environmental monitoring.

The structural model of the CEMPES can be represented as a hierarchical tree. Tree’s arcs
connect tops according logic scheme: the main goal - the tasks for the goal - subtask for
tasks - activities related to solving subtasks - projects - objects where the work is done on
the projects. Projects and works in progress are at the bottom of the hierarchy and are avail-
able to assess their condition from the outside, but as higher level of the tree hierarchy, as
more subtle and unclear is the status of realization, the completeness and effectiveness of
the program.

It is entered linguistic variable «Assessing the ecological status», associated with a normal
convex fuzzy set and defined the term-set for estimation the status of the top.

Membership functions of the input and output variables are fuzzy numbers of LR-type. Fuzzy
knowledge base is represented by a set of 47 fuzzy production rules, were created brute
force of all possible conditions and effects. As a result of research a set of software and infor-
mation, realizing the set tasks was developed.
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HEMNPEPbIBHOE LUWMAPNET-NPEOBPA3OBAHUE AAHHBIX MOHUTOPUHTA

PaboTa nocaLLeHa 0630py OCHOBHbIX MOHATUI U ONpeaeeHNIN, CBA3aHHbIX C HOBbIM MOAXO-
[0M K 06paboTke 1 aHaM3y MHOFOMEpPHbIX AaHHbIX HabatoaeHWi - wWnapneT-npeobpasosa-
HWIO, KOTOPbIV YCMELHO pa3BMBaeTCA B NocneAHWe roabl, 6aarogapa HaAMUMIO aKTyaibHbIX
NpUoXKeHU. MI3BECTHO, YTO BeliBaeT-NPeobpasoBaHNe UFPAET BaXKHYIO Po/ib B 06paboTke
M aHann3e OAHOMEPHbIX U ABYMEPHbIX AaHHbIX. B TOXe Bpemsa BeinBneT-npeobpasoBaHume
He B COCTOAHMM NPeaoCTaBUTb AOMONHUTENbHYIO MHPOPMALMIO O TEOMETPUM MHOMKECTBA
ocobeHHOoCTelN B aHaM3MPYyeMblX AaHHbIX. B 3TOM CBSA3K, TaK KaK BEWBET-CUCTEMbI B NPO-
CTpaHCcTBax bosblue, YEM O4HOMEPHOE, UMEIOT PAL OrPaHUYEHUI, NpeaiaraeTca NepenTm K
LMapaeT-cucTemam, 4Tobbl 060MTH 3TN orpaHndeHma. MaTeMaTUYeckn WnapaeTbl Noayya-
OTCA M3 BEMBNETOB C NOMOLLLbIO CNELMaNbHOM MaTpuLbl NoBopoTa. B paboTe npeacTasieHbl
npumepbl NPUMEHEHUA WKapneT-npeobpa3oBaHnA 1A pPeleHns OCHOBHbIX 3aj4ay obpa-
60TKM M aHaNN3a MHOTOMEPHbIX AaHHbIX HABNOAEHUI B Pa3NIMYHbIX NPeaMeTHbIX 061acTax
(MeouuMHa, TeXHUYECKMe cucTembl, reodusnka). B oCHOBHOM, NMpMMeHeHWe Lmrapnetam
Haxo4mTCA B TaKWX pasgenax, Kak obpaboTka n3obparkeHuit (BoccTaHOBNEHUE M30bparke-
HWI, n3BNeYEeHNe ocobeHHOCTEN, yaaneHune wyma, obHapyxeHne 06pa3oB) U pasaeneHue
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AaHHbIX HA KOMMNOHEHTbI (FEOMETPUYECKUIA aHaNU3), @ TaKKe ANA pelleHnsa obpaTHbIX 3a4au
(npeobpaszoBaHue PagoHa, KOMMbOTEPHaA TOMOrpadusa, ycTpaHeHMe PasMbITOCTU U LEKOH-
Bositoums). LWnapnetsl MoryT 6bITb yCNELWHO NPUMEHEHbI A1 BOCCTAHOBNEHUS U aHAAU3a
OaHHbIX CEMCMMYECKOTO MOHUTOPUHTA, MOMCKa ocobeHHOCTel B reocpese. B paboTe npmso-
anTcs 0630p U3BECTHBIX aITOPUTMOB /11 BOCCTAHOB/IEHWA AAaHHbIX HABMOAEHUC UCMOb30-
BaHWeM LumapneT-npeobpasoBams.
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COMPUTER SIMULATION OF MECHANICAL BEHAVIOUR OF
ULTRAFINE-GRAINED ALLOYS AT HIGH STRAIN RATES

Researches of the last years have allowed to establish that the laws of deformation and
fracture of bulk ultrafine-grained and coarse-grained materials are various both in static
and in dynamic loading conditions. Development of adequate constitutive equations for the
description of mechanical behavior of bulk ultrafine-grained materials at intensive dynamic
influences is complicated in consequence of insufficient knowledge about general rules of
inelastic deformation and nucleation and growth of cracks.

Multi-scale computational approach was used for the investigation of a high strain deformation
and the spall fracture of bulk submicrocrystalline titanium, aluminum and magnesium alloys
under stress pulse loading. 2D and 3D models of structured representative volume (SRVE)
taking into account experimental data about grains structure were developed for simulation
deformation and damage at meso-scale level. The model takes into account the influence
on mechanical properties of alloys an average grains size, grain sizes distribution of and
concentration of precipitates. The localization of deformation at mesoscale level and the
meso-blocks formation of material take place under loadings of ultrafine-grained materials
by weak shock waves. As a result of movement of blocks behind shock wave front spatial
distribution of micro- and nano- damages to material volume is formed.
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MULTILEVEL SIMULATION OF MECHANICAL BEHAVIOUR OF HETEROGENE-
OUS BRITTLE CERAMICS UNDER DYNAMIC LOADING

In the present work, approach of computational mechanics of materials has been used to
investigate the mechanisms of deformation and damage accumulation in brittle ceramics
under dynamic loading. Multilevel computer simulation method was used for simulation of
the mechanical behaviour of structured nanoceramics and ceramic composites. The com-
putational models of the structured representative volume (SRVE) of ceramic composites
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were developed using the data of microscopic researches on meso-, micro -, and nanoscale
levels. Results of numerical simulation of stress pulse loadings on model ceramic materials
SRVE are presented. It was shown that isolated micro- and meso-scale cracks can be nucle-
ate in ceramic composites under stress pulse amplitude less than the Hugoniot elastic limit.
The critical fracture stress on meso-scale level depends not only on relative volumes of voids
and particles concentration, but also sizes of corresponding structure elements. Nucleation
of local damage, activation of localized-deformation bands and self-organization process of
micro-damages dispersed in SRVE are observed in the ceramic structure at high strain rates.
Results of simulation have shown the Hugoniot elastic limit and ceramics damage kinetics
under dynamic loading depends on a volume concentration of nano-particles and nano-
voids clusters.
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CmazuH C.U., BoryucaumensHell yeHmp [BO PAH (Khabarovsk), Russia
UHOOPMALMOHHDIE PECYPCbI ,BO PAH: MPOBJIEMbI UHTEFPALUNU

dopmupoBaHme eanHOro MHGOPMaLMOHHOTO NPOCTPAHCTBA ABAAETCA OOHUM U3 BarKHEW-
Wwmnx cnocobos peanusaumm UHTENNEKTYyaNbHOro noteHumana [anbHEBOCTOYHOrO oTaene-
HuA PAH. lanbHEBOCTOYHOE OTAENEHWNE, B CUY BONbLLONM NPOTAKEHHOCTU TEPPUTOPUM, Ha
KOTOPOM OHO pacrnosiaraeTcs, U yAaAeHHOCTU OT OCHOBHbIX Hay4HbIX M 0Bpa3oBaTeNbHbIX
LeHTpoB Poccuu, Hyxpaetca B 6onee pa3BuTont UHGOPMaLMOHHO-TENIEKOMMYHUKALLMOHHOWN
MHOPACTPYKTYpe U B MHOM Moaxone npu ee GOPMUPOBAHUM U PA3BUTUM, HEXENU Apyrve
pernoHanbHble OTAENEHUA U HAaYYHble LueHTpbl PAH.

PernoHanbHana akagemmnyeckana TeNekoMmMyHMKauMoHHaa ceTb [ BO PAH, opneHTMpoBaHa Ha
MHTErpaunio MHOOPMaLMOHHbIX PECYPCOB BCEX TEPPUTOPMANBLHO PA3PO3HEHHbIX HAayYHbIX
noapaszeneHnin JanbHeBOCTOMHOMO oTaeneHns. OHa 0bbeaAnHAET Hay4YHble opraHM3aLmm
[OBO PAH, pacnonoKeHHble Ha Bcel TeppuTopun JasibHEBOCTOYHOIO GpesepasibHOro oKpyra
P®, kpome pecnybnmkm Caxa-AkyTus.

Ha coBpemeHHOM 3Tane peann3aLmm KOHLEeNuUM e AMHOro Hay4Ho-MHGOPMaLMOHHOTO Npo-
ctpaHctea BO PAH pelwaeTca 3agayva npenoctaB/ieHUA NOJb30BaTeAM LEeHTPaAn30BaH-
HOro A0CTyna K pasHOPOAHbIM U TEePPUTOPMA/IbHO pacnpeaeneHHbIM MHGOPMALLMOHHbBIM
pecypcam OTaeneHusa yepes eguHble NONb30BaTe/IbCKME MHTepdeincbl Ha OCHOBE NpPaBun
opraHusaumm goctyna. MNpu 3Tom faHHble pa3meLLatoTCA N0 MECTY CBOEro CO34aHUA U Hau-
b6onee 3pdeKTMBHOro Ncnonb3oBaHUA B y3nax cetn [ABO PAH, yaaneHHbIX Apyr oT Apyra Ha
6onblINE paccTOAHMA.

OpraHusauua Cetn xpaHeHMA aaHHbIx [BO PAH - 310 cneayrowmii Wwar, HanpaB/ieHHbIN Ha
yAOBNETBOpPEHNE BbICTPO pacTywmx notpebHocten OtaeneHuns B becnepeboliHo paboTato-
LWMX MHGOPMALMOHHBIX CUCTEMaX, 0becrneumBatoLLMX HAAEKHYIO COXPAHHOCTb M KOHPUAEH-
LMaNbHOCTb A@HHbIX.
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THE SUBGRID MODELING FOR MAXWELL'S EQUATIONS WITH MULTISCALE
ISOTROPIC RANDOM CONDUCTIVITY AND PERMITTIVITY

Wave propagation in complex inhomogeneous media is an urgent problem in many fields of
research. In order to compute the electromagnetic fields in an arbitrary medium, one must
numerically solve Maxwell’s equations. The large scale variations of coefficients as compared
with wavelength are taken into account in these models with the help of some boundary
conditions. The numerical solution of the problem with variations of parameters on all the
scales require high computational costs. The spatial distributions of small-scale heterogenei-
ties are not exactly known. It is customary to assume these parameters are random fields
characterized by the joint probability distribution functions. The small-scale heterogeneities
are taken into account by the effective parameters, coarsor grid methods, subgrid modeling.
Simple equations are found on scales that can be numerically resolved. The solution to these
equations must be closed to the avareged solution of the initial problem. In this paper the
effective coefficients for Maxwell’s

equations in the frequency domain are calculated for a multiscale isotropic medium by using
a subgrid modeling approach. The correlated fields of conductivity and permeability are ap-
proximated by multiplicative

continuous cascades with a lognormal probability distribution. The wavelength is assumed
to be large as compared with the scale of heterogeneities of the medium. The theoretical
results obtained in the paper are compared with the results from direct 3D numerical simu-
lation.
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DIMINISHED-ONE MODULO (2n+1) MULTIPLIER DESIGN

A technique based on the residue number system has been used in several applications
that include digital signal processing (DSP), implementation in international data encryption
algorithm (IDEA), in the Fermat number transform (FNT), and so on. Diminishedone modulo
(2n+1) multiplication plays an important role in these techniques. For the implementation of
these techniques several designs for diminished-one modulo (2n+1) arithmetic blocks have
been proposed. Existing algorithms for modulo diminished-one (2n+1) multiplication either
use recursive modulo (2n+1) addition, or a regular binary multiplication integrated with the
modulo reduction operation. A new method for designing modulo (2n+1) multipliers for
diminished-one operands is proposed i this paper. The architecture for the new multipliers
consists of a new partial product generator, an inverted end-around-carry save adder
Wallace tree and one modulo (2n+1) adder. This architecture exhibits an extremely modular
structure with associated

VLS| implementation advantages. The critical path delay and the hardware requirements of
the new multiplier are similar to that of a corresponding nxn bit binary multiplier.
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LEVEL CROSSING RATE OF THE RATIO OF THE PRODUCT OF TWO RANDOM a - u
VARIABLES AND a - » RANDOM VARIABLE

In this paper the ratio of the product of two a - 4 random variables and a - x random variable
is considered. The product of two a - u random variables in the nominator can represent
desired signal envelope subjected, simultaneously to two a - ¢ multipath fading. The a - u
random variable in the denominator of the ratio can represent interference envelope
affected to a - ¢ multipath fading. In this paper, the joint probability density function of the
ratio of the product of two a - 1 random variables and a - 1 random variables is obtained.
This joint probability density function can be used for evaluation of level crossing rate of
output signal in wireless communication systems operating over composited « - u multipath
fading in the presence of cochannel interference affected to a - u multipath fading. Then, in
this paper, the level crossing rate of the ratio of the product of two a - x random variables
and a - u random variable is obtained. This result can be used for evaluation of average fade
duration of wireless communication system.
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SOME SIMULATION METHODS FOR RECEIVE SATELLITE ANTENNA INSTALLING
ANGLES EVALUATION

This paper presents some analytical performance criterion characteristics of receive satellite
antenna dishes, also including the numerical calculation of the angles necessary for their
installation. The influence of antenna dish size, carrier signal frequency and antenna efficiency
on satellite link performance measures is also considered, while the installing parameters are
calculated for different satellites which can be physically visible from selected user location.

MIT 2013

CmeHHuKo8 B.A., UHcmumym cucmem sHepeemuku um. J1.A. MeneHmeesa CO PAH (Irkutsk), Russia
bapaxmeHko E.A., IHcmumym cucmem aHepzemuku um. /1.A. MeneHimeesa CO PAH (Irkutsk), Russia
Cokosnos [.B., MIHcmumym cucmem sHepeemuku um. /1.A. MeneHimeoesa CO PAH (Irkutsk), Russia

ABTOMATUSALINA NPOLLECCA PASPABOTKU C/10KHbIX MPOTPAMMHbBIX
CUCTEM ONA PEWUEHUA 3AAAY PASBUTUA U PEKOHCTPYKL U
TENNOCHABXAKLWNX CUCTEM HA OCHOBE KOHLLENUUN
MOAE/NIbHO-YMNPABNAEMOW PA3PABOTKU

Pabota noceslieHa npobieme pa3paboTKM METOLOB aBTOMATU3UPOBAHHOMO MOCTPOEHUA
CNeunann3npoBaHHOro MPOrpaMmmHOro obecneyeHus, NpefHa3HAYeHHOrO ANA pelleHus
3a/la4 Pa3BUTMA U PEKOHCTPYKLIMM TENNOCHABKAIOLWMX CUCTEM. PasBUTME U PEKOHCTPYKLMA
Ten0CHabXaloWmx cMcTeM OXBaTbIBaeT LUMPOKMIA KPYr 3a4ay, BO3HMKAIOLWMX B NpoLiecce
UX 3KCMTyaTaumm. BonbLIOW Kpyr pasHOM/IAHOBbIX 334a4, ee COCTaBAAIOLMX, He No3BoaAeT
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NONHOCTbIO GOPMaNM30BaTL BbIUMCAUTENBbHbIN Npouecc U TpebyeT rMbKoro couyeTaHMA maTe-
MaTUYeCKMX MeTOA0B pacyeTa U ONTUMM3ALUU CUCTEM C UHIKEHEPHbBIM OMbITOM M 3HAaHUAMM
nccneposartens.

B IHCTUTYTE cucTem aHepreTukn umeHun J1.A. MeneHTbeBa B paMKax TEOPUU r’MAPaBANYECKUX
uenel, paspaboTaHa KOMMIEKCHAs METOAMKA PeLleHMA 3a4a4M Pa3BUTUA U PEKOHCTPYKLUN
TennocHabxatowmx cuctem. OcobeHHOCTb AaHHOM KOMMIEKCHON METOAMKN COCTOUT B TOM,
YTO OHa npeanonaraet GOpmMpOBaHME CBOErO a/ITOPUTMA M3 Pas3/IMYHOroO CoCTaBa Noa3a-
Ay, UHOMBMAYANbHOTO 417 MHOMECTBA PacCMaTpPMBaEMbIX TEMNOCHABKAOLWMUX CUCTEM, C
YYETOM MX KOHKPETHbIX 0cObeHHOCTEN. ABTOpaMu Hbinn NPoBEAEHbI UCCNEA0BAHUSA MO pas-
paboTKe MeToANYECKOro NoAXoAa AR CO34aHUA NPOrpammMHoro obecrneyeHus, No3Bosto-
Lero peasn3oBaTb KOMMAEKCHYIO METOAMKY pelleHUA 33434 Pa3BUTUA U PEKOHCTPYKLMK
TENNOCHABKAOLWNX CUCTEM.

B pamKax BbIMO/IHEHHbIX UCCAe0BaHMI pa3paboTaHa TEXHONOTUA CO3AaHUA NPOTrPAMMHOr0
obecneyeHusa ANA peLleHns 33434 pa3BUTUA U PEKOHCTPYKLMM TEMIOCHAOKAoLWMX CUCTEM.
B ocHoBe npen/IoXKEHHOM TEXHONOMMU NIEKUT KOHLUENLMA MOAENbHO-YMNPABAAeMOl paspa-
60TKM NnporpammHoro obecneyeHus (Model-Driven Development). Oco6eHHOCTbIO TEXHO/O-
MK ABNAETCA NPUMEHEHME OHTONIOTUIN ANA XpPaHeHUa GOPMasM30BAHHOTO onucaHma 0bb-
€KTOB TEM/IOCHABKAOLLMX CUCTEM U CBA3AHHbIX C HUMW 33434 Pa3BUTUA U PEKOHCTPYKL MU,
MpumeHeHWe pa3paboTaHHOW TEXHONOMMKW NO3BOAAET aBTOMATU3MPOBATL NPOLLECC Co3aa-
HUA CNOXKHbIX NPOrPAMMHbIX CUCTEM, OPUEHTUPOBAHHBIX HA YHMKa/ibHble CBOMCTBA MoAe-
NMpyembix 06beKToB. MpaKTUYECKOEe NCNOb30BAHME 3TUX CUCTEM 0becneynBaeT usydeHue
N UccnefoBaHUe peasibHbIX TEMNOCHABKAOLWMX CUCTEM, XapPaKTePU3YIOLLMXCA NOCTOAHHbBIM
MX Pa3BUTUEM, UI3MEHUYMBOCTBIO COCTaBa 060pyA0BaHMA, NOABAEHMEM HOBbIX dHeproaddex-
TUBHbIX TEXHONOTUN.
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HOBbIE PE3Y/IbTATbl B PASBBUTUWN AITOPUTMOB PELLEHUA 3AAAY
OoNTUMU3ALUNN NAPAMETPOB TENNTOCHABXKAOLWNX CUCTEM

TennocHabKatowwme cucTeMbl B YC/IOBUAX CYPOBOrO POCCUMCKOrO KAMMATa NpeacTaBAaioT
0Cco6Yyto BaXKHOCTb A1 CHabKeHWA TENOBOM IHEPrUEN XKUbIX U MPOMbILLIEHHbIX NOTpebu-
Tenen. K HacToAlemy BpeMeHU 3TU CUCTEMbI CNIOKMUIUCL KaK OYeHb C/IOXKHbIe U NPOCTPaH-
CTBEHHO pacnpeaenéHHble TPybonpoBOAHbIE CUCTEMbI LLEHTPAZIM30BAHHOIO CHABXeHMA No-
Tpebutenei.

B MC3C CO PAH cdopmmpoBanacb Teopus rMapaBanUYeCcKUX LENei - MexoTpaciesan Hayu-
HO-TeXHMYeCKasa AucuMnanHa, obecneumBaloWwan eguHbIA A3bIK U METOAMYECKMI annapat
ONA pelleHna 3a4ay MOAENMPOBAHMA U ONTUMM3ALMKU TPYOONPOBOAHbLIX CUCTEM Pa3ny-
HOro TMMNa U Ha3HaYyeHun. B pamKax aTol ANCLMNANHBI 0coboe 3HaYeHne U MEeTOLNYECKYHO
npopaboTKy nonyynna 3afava onpeneneHma oNTMMasibHbIX NAaPaMeTpPoB TEMNOBbIX CETEN,
KOTOPas MOXET MMETb KaK CaMOCTOATENIbHOE 3HaYeHMe, TaK M PacCMaTPMBATLCA B KAYecTBe
noA3ajayum, BO3HMKAOLWEN B NpoLecce peLlleHns 3a4a4 npoeKTMPOBaHMA, Pa3BUTUA U pe-
KOHCTPYKLMK TENNOCHABXKatoLWMX CUCTEM.

ABTOpamu paspaboTaHa HOBAA METOAMKA pelleHuA 3a4a4 ONTUMM3aL MM NapaMmeTpoB MHO-
rOKO/IbLLEBbIX TEMIOCHABKAOLWMX CUCTEM, OCOBEHHOCTb KOTOPOW 3aK/tOYaeTcs B AEKOMMO-
3ULMN MOLENMN TENIOBOM CETU Ha MEpPAPXUYECKME YPOBHM, YTO NMPUBOAUT K MONYYEHMIO 3a-
a4 MeHbLLEero pasmepa 1 CNOXHOCTMU.
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ABTOpamu paspaboTaHbl 3ddeKTUBHbIE aITOPUTMbI YUCIEHHOTO peLleHmA 33434 ONTUMK3a-
LMM NapameTpoB MHOMOKOJ/IbLLEBbIX TEMIOCHABKAIOLWLMX CUCTEM, OCHOBaHHble Ha pa3pabo-
TaHHbIX B PaMKax TEOPUM TMAPABANYECKMX Lienel meToaax. [peanoKeH HOBbINM anroputTm
METOAA MHOFOKOHTYPHOM ONTUMM3aLMK, NpeAHa3HAYeHHbIA ANA pacvyéTa AeKOMMNOo3npo-
BaHHbIX MOZe/Iell MHOTOKO/IbLLEBbIX TEM/IOBbIX CETEM. ITOT a/ITOPUTM BO BPemMA cBoei pabo-
Tbl UCNO/Ib3YET YCOBEPLIEHCTBOBAHHDIV a/ITOPUTM, OCHOBaHHbIM Ha MeToAe AMHAMUYECKOTO
nporpammupoBaHua. NocneaHnin ABNAETCA NapaniesbHbIM U NO3BONIAET UCNO/Ib30BATL BO3-
MOXHOCTW COBPEMEHHOM MHOIOMNPOLECCOPHOM BbIYUCUTENBHOM TEXHUKK, YTO NPUBOAUT K
3HAYUTEIbHOMY COKpPALLEHWIO BPEMEHM peLleHna NPUKAaAHbIX 3a4ay.

PaspaboTaHHOe meToauyeckoe obecneyeHre UCNOb30BAHO NPWU peanmnsaunmn Nporpamm-
Horo komnaekca APMOCT, KoTopbiii 6bla1 UCMO/b30BAH A1 PacyéTa ONTUMasIbHbIX Napame-
TPOB ropoAoB U HacenEHHbIX NyHKTOB Poccuu.
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MATHEMATICAL MODEL FOR RELIABILITY CALCULATION AND MODEL
EXAMPLE

Mathematical model for reliability calculation is presented in this paper, theoretically and on
the model example.

Transport of ground and coal at the surface coal dig in “Kostolac”, Serbia, is performed us-
ing transportation belts, 3 - 5 kilometres in length. The system of BTR is composed by bag-
ger, transporter and remover. The system BTM is composed by bagger, transporter and mill.
Transporter belt during circular movement is suspended on carry - rollers, during transport
of weight and on support - rollers, without weight. Two or three carry - rollers, or three
support-rollers make a garland. Garland (5 carry and 3 supporting) are build into a section
and they enable the movement of belt over them. The number of sections depends on the
transportation system length.

Reliability of these systems depends on the reliability of carry and support rollers. In order
to determine the reliability of BTR and BTM systems, mathematical model for reliability cal-
culation is developed in this paper. Reliability analysis of carry and supporting rollers was
performed using the method of Fault Tree Analysis - FTA and method of Reliability Block
Diagrams - RBD to determine the function of rollers reliability. In this paper the determin-
ing of Function of Rollers reliability is described using the FTA method with failure elements
of rollers. Function of reliability is determined on the basis of the defined Block reliability
diagram in the case where all the constructive elements of rollers are in roller operations
- the complex relationship, and when some of the elements are in failure mode - the quasi-

complex relationship.
Keywords: Mathematical Model, Reliability Calculation, Fault Tree Analysis, Reliability Block Diagram, Reliability
Function, Complex Relationship, Quasi-Complex Relationship.
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Stojanovic V., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Bozinovic M., University of Pristina, Faculty of Economics (Kosovska Mitrovica), Serbia
Petkovic N., Serbia

SOFTWARE IMPLEMENTATION OF THE MODEL OF GAME THEORY IN
MARKETING DECISIONS

In this paper it considers an application of game theory, a specially a model of antagonistic
game, which we applied in some cases of marketing decision, or, in general case, in conflicts
that might arise in the market. A mathematical model that we considered is closely related
to model of linear programming, theory of probability and statistics. In addition, for the
model described in this paper we was done the original software solution, i.e. application
that simulates the given model.

MIT 2013

Sveshnikov V.M., Institute of Computational Mathematics and Mathematical Geophysics of SB RAS (Novosibirsk), Russia

PARALLEL ALGORITHMS AND TECHNOLOGIES SOLVING BOUNDARY VALUE
PROBLEMS ON QUASI-STRUCTURED GRIDS FOR MODELING
ELECTRON-OPTICAL SYSTEMS

The effectiveness of modeling complex nonlinear electron-optical systems is largely deter-
mined by the algorithms and techniques for solving boundary value problems in each step
of the linearized iterative process. Multiscale geometry of the computational domain, and
strong nonlinearity and heterogeneity of the physical processes that require the introduc-
tion of cost-adaptive grids. Quasistructured grid examined in the report meet these require-
ments. They are built of rectangular uniform locally modified subgrids that provides, first,
ease of use and, second, to adapt to the solution. Pairing the solutions in the subdomains are
using by the proposed decomposition method based on the approximation of the Poincare-
Steklov equation using discrete Green’s function. Considered algorithms are basically paral-
lel and, therefore, are useful for implementation on multiprocessor supercomputers. This
report describes the parallelization and gives examples of numerical calculations.

MIT 2013

Lllaxoe B.B., UHcmumym sel4ucaumensHol MamemamuKu U mamemamuyeckoli eeogpusuku CO PAH (Novosibirsk), Russia

3PDEKTUBHbBIE AITOPUTMbI TEOPUU TENETPA®UKA

B Teopum TenetpadurKa YacTo BO3HMKAIOT 3a4,3a4M, KOT4a B peasibHOM BpeMeHU HeobXxoaMmo
ONTUMMU3UPOBATL LieNeByto QYHKUMIO, NPUHMMAN BO BHUMAaHME NoKasaTesn KayecTBa 06-
CNYKMBAHUA U OTPAHUYEHHOCTb PeCcypcoB cUCTEMbI. Hanpumep, No 3afaHHOMY cpesHemy
YPOBHIO OTKa308 HeOb6X0AVMMO pasfenunTb MOCTYNaloLWyo Harpysky mexay call-ueHtpamu
WAN ONTUMMU3MPOBATL PacnpeseneHune pecypcos Ha 06CNyKMBaHME 3a8BOK C ydeTom andde-
peHumMaumu 3aaepek . Ecam noTok 3anpocos Ha o6cayxuBaHme asasetca MyaccoHOBCKMM
npoueccom, call-ueHTp paccmaTpuBaetca Kak moaenb dpaaHra, To pelleHMe YKasaHHbIX 3a-
Aad Teopun TenetpadrKa 0CHOBAHO Ha BblYUCAEHUN B-dyHKUMM nan C-dbyHKUMM DpaaHra.
MpUHUMasA BO BHUMaHME HEOBXOAMMOCTb pPeLleHMs 3a4a4 B peasibHOM BPEMEHMU, aArOPUTM
BblYMCAEHNA GYHKLMIA AOMKEH BbITb BbiCTpbIM. B paboTe npeanaraetcs 3GdeKTUBHbIN Noa-
XOZ, K BblUMCAEHWNIO GYHKUMM DpaaHra, Npomn3BOAUTENbHOCTb KOTOPOTO CYLLECTBEHHO Bbile
paHee ony6/MKOBaHHbIX METOAOB.
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LLlenema A.M., CaHkm-llemepbypacKuli 20cy0apcmeeHHsbIli yHU8epcumem a3apoKoCMUYecKko20 npubopocmpoeHus
(St. Petersburg), Russia

MATEMATUYECKHUE MOAENU U ANTOPUTMbI MOAE/TMPOBAHUA
BXOAHbIX CAITHA/IOB BOPTOBOI CUCTEMbI YNPAB/IEHUA,
OBYC/ZIOBNTIEHHbIX OTPA-XKEHUAMUWU NOKALMNOHHbBIX
CUTHANOB OT NOBEPXHOCTU 3EM/JIU U MOPA

MeToabl MaTeEMaTUYECKOrO MOAENNPOBAHUA, B YACTHOCTU UMUTALMOHHOFO MOAENNPOBAHMSA,
LUMPOKO MCMONb3YHOTCA MPU UCCNEA0BAHUMN CNOMKHbIX AMHAMUYECKUX CUCTEM YNpPaBAEHUA.
3T MeToAbl YacTo ABAAIOTCA €AUHCTBEHHbIMW METOAAMM, MO3BONAIOWMMM ONPeaeNnTb Xa-
PaKTEPUCTUKM MUCCeayeMblX CUCTEM B CIOXKHbIX YCIOBUAX IKCNyaTaumu. Mpu uccnenosa-
HUM BOPTOBLIX cUCTEM 06PabOTKMU MHPOPMALMK 1 yNpPaBAEHUA OAHOM U3 Hanbonee CAoXK-
HbIX 33434 ABAAETCA 3aZaya pa3paboTKM MaTeMATUYECKUX Mogene MHOOPMALMOHHBIX U
MEeLLAoLWMX CUTHANOB, MPUCYTCTBYIOLWMX HA BXOAAX UCCAedyeMblX cucTem. MaTematuyeckme
MOZLe/I1, OCHOBAHHblE Ha BCEBO3MOMHbIX MOANPUKALMAX HOPMAZIbHOTO pacnpeseneHus,
npv Nepexoae K BbICOKOTOYHbIM CMCTEMAM C BbICOKOM paspeLuatoleit CnoCoOHOCTbIO, yiKe
He yAO0BNETBOPAIOT HU TEOPETMKOB, HW NMPOEKTUPOBLLMKOB, MOCKO/IbKY OKAa3blBAKOTCA He-
afleKBaTHbIMUK peanbHO HabAoAAEMbIM CUTHANaM M3-3a HapyLUeHWsA HeKoTopbiX dusnye-
CKMX MPEeAnoNONKEHUN, NPUHMMAEMbIX NPU BbIBOAE TEOPETUYECKMX 3aKOHOB (GAIOKTYaLUi
ornbatowein curHanos. MaTemaTnyeckme MOALEAMN, OCHOBAHHbIE HA 3KCMEepUMEHTaNbHbIX
nccnenoBaHUAX, aAeKBaTHbI HablOAAEMbIM CUTHANAM (B CMbIC/Ie CTaTUCTUYECKMX SKBUBA-
JIEHTOB), M MO3TOMY MMEHHO OHU MCMOb3YIOTCA MPU MaTEMATUYECKOM M NOJlYHATYPHOM MO-
AEeNMPOBaHUKN NPOEKTUPYEMbIX cUcTeM. B paboTe paccMoTpeHbl MaTeMaTUYECKME MOLEN U
aNropPUTMbl MOZE/IMPOBAHMNA 3XO-CUTHANOB NOACTUNAIOLWEN MOBEPXHOCTU (3EMAU U Mops),
OCHOBaHHblEe HA 3KCMEPUMEHTAIbHBIX AAHHbIX. B TEOPETUYECKOM MJIaHe 3TU MOLENU U an-
rOpUTMbl NPEACTABAAIOT COBO MOLENN N ANTOPUTMbI MOAEANPOBAHUSA CY4altHOrO Herayc-
COBCKOTO MOAs, YTO MNO3BOAAET YYUTbIBATb NMPOCTPAHCTBEHHO-BPEMEHHbIE XapPaKTePUCTUKM
OTPaKEHHbIX CUTHaNoB. MpU CUHTE3E ANTOPUTMOB MOAEMPOBAHUA UCMO/b30BaH METoZ,
HENNHENHbIX MHOTOMEPHbIX dopmupyroLLmx GUNLTPOB. B KauecTBe KOHKPETHbIX 3aKOHOB
dntoKTyaumn ormbatoein HabaogaemMbIX 3X0-CUTHA/IOB UCMOJIb3YHOTCS 3aKOH Belbynna u
norapuomMmyeckM-HOpMabHbI 3aKOH pacrnpeseneHus.

MIT 2013

LLoKuH K0.M., MUHcmumym sblyucaumensHbix mexHosnoauli CO PAH (Novosibirsk), Russia
lycokos A.E., MHcmumym eblyucaumesnsHsix mexHosnoauli CO PAH (Novosibirsk), Russia
Kocsakoe [.B., MHcmumym Hegpmeaazoeoli eeonoauu u 2eogusuku um. A.A. Tpogpumyka CO PAH (Novosibirsk), Russia

O BONPOCAX NH®OPMATU3ALUN CUBUPCKOTO OTAENEHUA PAH

[ns BbINO/IHEHUA NPAKTUYECKM BCEX COBPEMEHHbIX HayYHbIX UCCAeA0BaHNUIN TpebyeTcs ce-
pbe3HOEe MHCTPYMEHTa/bHOe U TexHosornyeckoe obecneyeHme. OAHUM U3 KKOYEBLIX UC-
TOYHMKOB TaKoro obecneyeHus ABAOTCA MHGOPMALMOHHbIE TEXHONOTNM, KOTOPbIE LLIMPOKO
NPMMEHAITCA KaK B Hay4HO-UCCeA0BaTe/IbCKMX MPOLLeccax, TakK M B Pas/IMUHbIX 3a4a4ax
opraHuMsauuMM HayyHoW AeAaTeNbHOCTU: NybanMKauusa pesynbTaToB, XpaHeHue, ob6paboTka u
0bmeH nHdpopmaumen, 1o0KyMmeHToobopOoT, ynpasieHne NpoekTaMu 1 np.

B Cnbupckom otaeneHun Poccuiickoi akagemmnm Hayk MHOTMe BOMpOoChl Pa3BUTUA UHOp-
MaLMOHHbIX TEXHONOTUIA peLlannch NPenMyLLeCTBEHHO B pamKax Lienesoli nporpammebl «Te-
JNIEKOMMYHWKALMOHHbIE U MybTUMeauiiHble pecypcbl CO PAH», KoTopas B pa3fnyHbIX ¢op-
max cywectsyeT ¢ 1994 roga. Co3gaHHanA Ha cerogHAWHUI aeHb CucTeMa nepeaaydv AaHHbIX
CO PAH aBnseTcs O4HUM U3 HEMHOTMX aKTUBHO AENCTBYIOWMX MHPPACTPYKTYPHbIX KOMMO-
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HEHTOB, CyLLECTBOBAHME N HAAEKHasA paboTa KOTOPbIX MO3BOAAIOT FOBOPUTL O LLEeNOCTHOCTU
Cubupckoro otaeneHua. PakTUYeCcKM 3Ta CUCTEMA CAYKUT YHUKAbHbIM pacrnpeaenéHHbIM
LLeHTPOM KOJI/IEKTMBHOIO MO/Ib30BaHWUA, YCAYraMn Y BO3MOMKHOCTAMMW KOTOPOTO MO/b3YHOT-
€A BCe yupexaeHuna n opraHusauumn CO PAH, cOTpYAHWKN MHCTUTYTOB U YUPEXAEHUIN BCeX
OO/MKHOCTEN, CTeNneHel 1 3BaHuN.

HecmoTpsA Ha 310, MHOTMe 3343a4M UHPOPMATU3aLLMM BCE eLLe OCTAtOTCA OTKPbITbIMU. B yacT-
HOCTU, K HUM OTHOCATCA BOMPOCbI 3/IEKTPOHHOrO AOKYMeHToobopoTa, nybankaums m ob-
MEH pe3ynbTaTaMW UCCNen0BaHUNA, MHCTPYMEHTbI A1 COBMECTHOM paboTbl. ECTb BbiCOKan
notpebHocTb B LleHTpe 06paboTKM AaHHbIX 06LWEero nNosb3oBaHUA, KOTOPbIA H6bl OKasbiBan
pa3nuyHble MHPOPMALMOHHbIE YCIYTM B aBTOMATU3MPOBAHHOM, WM AaxKe aBTOMaTuye-
CKOM pexkunme. Npeanocbiiku ANA YCNeLWHOoro peLleHna 3TUX 3a4ay ecTb - YpOBeHb 3peno-
CTU TENEKOMMYHUKALLMOHHOM MHOPACTPYKTYPbI, HAKONIEHHbIV ONbIT M cGOpMUPOBaBLLMECA
MHGOPMaALMOHHbIe 3anpocbkl opraHusaumii CO PAH no3BositoT roBOPUTb O BO3MOXKHOCTU U
HeobXoAMMOCTU NOCTPOEHUA KOPNOPATUBHBIX MHPOPMALMOHHbBIX CUCTEM U CEPBUCOB.

B noknage 6yayT onpeseneHbl OCHOBHbIE 3a4a4M MHbOopMaTU3aunmn Cubupckoro otaeneHus
PAH 1 chopmynmpoBaHbl KOHLENTyanbHble NPeA/IOKEHUA MO UX PeLleHUIO.

MIT 2013

LLanoe B.A., [MepmcKuli HaUUOHAAbHbIG uccnedosamensckull noaumexHudyeckul yHusepcumem (Perm), Russia
Macuy A.T., IHcmumym mexaHUKu criaowHeix cped Ypaneckozo omdeneHus PAH (Perm), Russia
Macuy I ®. MHCmumym MexaHUKU CraoWHbIx cped Ypasneckoeo omoeneHusa PAH (Perm), Russia

3KCNEPUMEHTANIbHAA OLLEHKA 3®®EKTUBHOCTU MOLENU OYEPEAEN
U ANITOPUTMOB NAPANINENbHOM NEPELAYU B 3AALAYAX OEPAEOTKU
UHTEHCUBHbIX MOTOKOB AAHHbIX B PACNPEAENEHHbBIX CUCTEMAX

B paboTe paccmoTpeHa paspaboTaHHas Mogesb oyepeaen, MCnoab3yeman a4 napannenb-
HOW nepefayv AaHHbIX NO CKOPOCTHOM MPOTAXKEHHOW MHUKM CBA3M. MpUBEAEH aNropuTm
pacnpegeneHus napannenbHbiX NOTOKOB AAHHbIX OT UCTOYHMKA MO BbIYUCAUTENbHBIM Y3-
Nam yaaneHHon cynepdBM UM ero 3aBUCMMOCTb OT CTPATEruii ynpaBaeHus neperpyskamm B
TPaAHCMNOPTHbIX MPOTOKoNax. OnucaHa peanusauma Mogenun B BUAe CneuuanmsnmpoBaHHOIO
KOMMJIeKCA NPOrpaMmHoro obecneyeHus, ycTaHaBIMBaeMOro BO B3aMMOZAEWCTBYHOLLMX OKO-
HEYHbIX CUCTEMAX U BK/TOYAIOLLETO MPOTOKO/1 0BMEHA COOBLLEHNAMM MEXKAY NPUKAALHbIMU
NpoLLeccamm BblYUCAUTENbHBIX Y3108 cynepdBM 1 MCTOUHMKOM MHTEHCUMBHOTO NOTOKA AaH-
HbIX. MMOKa3aHa BO3MOXHOCTb AMHAMMUYECKON aAanTaumMm YMCAA BbIYUCAUTENbHbIX Y3108 K
CKOPOCTM BXOAHOrO NOTOKa M BpemeHu ero 06paboTku NpuMKAagHbIMU NPOrpammamMu, B TOM
ynCc/e Ha HECKO/IbKMX CyNnepKoOMIbloTEPaX.

MpuBOAATCA pPe3ynbTaTbl U3MEPEHUN U IMMUPUYECKON OLEHKU 3DDEKTUBHOCTM MOAENM
ouepesein v anropuTMOB yNpaBieHUa UMK MpU nepesadye MHTEHCUBHOMO MOTOKA AAHHbIX
No BbICOKOCKOPOCTHOW ONTUYecKol maructpanu Mepmb-EkaTepuHbypr. MokasaHa obnacTb
npumMmeHeHua, n 3bGeKTUBHOCTb pa3paboTaHHbIX pelleHuit ans 06paboTKM NOTOKA IKCNEepPU-
MEHTa/IbHbIX AaHHbIX Ha cynepdBM B peasibHOM BpemMeHMU.
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Taseiko O., Reshetnev Siberian State Aerospace University (Krasnoyarsk), Russia
Spitsina T., Siberian State Technological University (Krasnoyarsk), Russia
Pitt A., Krasnoyarsk Scientific Center of SB RAS (Krasnoyarsk), Russia

MATHEMATICAL MODELING OF SELF-PURIFICATION PROCESSES IN SMALL
RIVER OF THE CENTRAL SIBERIA

The hydrochemical processes in small rivers are characterized by the accumulation of organic
compounds from natural or anthropogenic sources. The high concentrations of biogenic mat-
ter lead to high levels of plankton. The high level of plankton reduces the concentrations of
dissolved oxygen in the water which increases/encourages the development of algal blooms.
Natural eutrophication occurs over thousands of years, but anthropogenic eutrophication
can occur very fast (ten years), especially in water basins filled by a slow stream, such as a
lake, pond, or reservaoir.

All unpolluted natural bodies of water in central Siberia have a common characteristic: the
lowest concentration of phosphorus limits the process of eutrophication and the highest
concentration of nitrogen allows this process.

In the small Siberian rivers examined here, eutrophication is inhibited by low temperatures,
rapid currents and poor development of planktonic cenosis.

The consequences of these processes for the vital activity of river can be predicted by ap-
plying computing experiments based on mathematical modeling and numerical methods. To
mathematically describe how a river cleans itself is a difficult and mostly ignored problem, as
most researchers study the cleansing processes of lakes and ponds.

This paper offers a new approach to modeling how small Central Siberian rivers cleanse
themselves under different climate conditions. This model includes principle factors such as
chemical oxygen demand, biochemical oxygen demand, concentrations of biogene element
(nitrogen, phosphorus, etc.).

The results of this numerical modeling are verified by data from the environmental monitor-
ing of three rivers in the basin of the Central Siberia.

MIT 2013

TosnicmoHoz08 A.A., MIHcmumym QuHamuKu cucmem u meopuu ynpasneHus CO PAH (Irkutsk), Russia
CBOMCTBA PELUEHUW YNPAB/IAEMOW CUCTEMbI C AUPDY3UOHHBLIM U
TMCTEPE3UCHbIM 3®PEKTAMMU

PaccmaTpuBaeTcs ynpaBnseman cMCcTema, onmncbiBaeMasn ABYMA HeJIMHEMHbIMU B3aMMOCBA-
3aHHbIMUK MeXKAy cobol ypaBHeHUAMM. MepBoe ypaBHEHME OMUCHIBAET CBA3b MEXKAY BXO-
[OM W BbIXOLOM FMCTEPE3NCHOIO ONEPaTopa, a BTOPOE ypaBHEHME ABNAETCA YPaBHEHUEM
anddysum.

OrpaHuyeHMem Ha ynpasieHue sBAsfeTca 3aBucAwee oT $Ha30BbIX NepeMeHHbIX MHOTro-
3HayHoe OTOobpakeHWe, 3HAYEHUAMMU KOTOPOTO ABAAIOTCA HEBbLIMYK/bIE, 3aMKHYTble, Orpa-
HUWYEHHbIE MHOXECTBa B KOHEYHOMEPHOM MPOCTPaHCTBe. Hapaay ¢ UCXOAHOM cucTemon
paccMaTpMBaAETCA CUCTEMA C OBbIMYKJAEHHbIM OFPaHUYEHMEM Ha YNPaBIEHUE U C OrpaHuye-
HWEM, 3HAYEHUAMM KOTOPOTro ABAAIOTCA KpaliHue (3KCTpemasibHble) TOYKM OBbIMYKAEHHOTO
orpaHuyeHunn. M3yyatoTca BONPOCh! CYLLECTBOBAHMA PeLIeHNI M TONOMOrMYeckne CBOMCTBA
MHOeCTBa AONYCTUMbIX Map «TPAEKTOpUA-yrNpasBaeHue» C PasnYHbIMKU OrpaHUYEHUAMM
Ha ynpaBneHue. B 4acTHOCTM, NOKa3aHO, YTO MHOXKECTBO pPeLleHU YNPaBAAEMOW CUCTEMbI
C OrPaHUYEHMEM Ha yrnpaB/eHMe, 3HAYEHUAMM KOTOPOTO ABAAIOTCA KPaliHME TOUYKM OBbINy-
KNEHHOrO OrPaHUYeHUA, NJOTHO B MHOMKECTBE PELUEHNI CUCTEMBI C OBbIMYK/EHHbIM Orpa-
HUYEHWEM Ha ynpaBneHue. TeM cambiM NOMYYEH AHANOF KNACCUYECKOTo NPUHLMMA penen-
HOCTU, ycTaHoBAEeHHOrO J1.C. MOHTPArMHbLIM U €ro Y4eHUKaMK, ANA YyNpaBasemon CUCTeMbI,
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onucbiBaeMol 06bIKHOBEHHbIMU NIMHENHbIMU auddepeHUNanbHbIMU YPABHEHUAMMU B KO-
HEYHOMEPHOM MPOCTPAHCTBE. YCTAHOB/IEHO, YTO HEOBXOAMMbBIMM U AOCTAaTOYHBIMU YC10BU-
AMM KOMMAKTHOCTM MHOYECTBA PeLLEHMUI CUCTEMbI ABNAETCA BbINMYKNOCTb 3HAYEHWUI OrpaHu-
yeHuA Ha ynpassieHue. ITUM 06bACHAETCA TOT GaKT, YTo Nogasastolee 60NbLLIMHCTBO 3a4au
ONTUMA/IbHOrO YNpPaBJAEHUA He UMeeT pelleHns 6e3 NpeanonoKeHUn BbIMyKJA03HAYHOCTH
OrpaHuUYeHuii Ha yrnpaBaeHune, MOCKO/IbKY B 3TOM C/ydae He NpMMeHuma Teopema Beiepuu-
Tpacca 0 AOCTUNKEHUM MUHUMYMA NOYHENPEPbIBHOMN CHU3Y GYHKLMM Ha KOMMAaKTHOM MHO-
XecTBe.

MIT 2013

Trofimov I.L., Melentiev Energy Systems Institute of SB RAS (Irkutsk), Russia
USING METADATA TO QUERY THE DATABASE ON THERMAL ECONOMY OF

RUSSIA THROUGH THE INTERNET

The paper discusses the Project implemented by Energy System Institute SB RAS and aimed
to solving problems related to the development of Russia’s heat economy. The problem-
oriented DB, which is the main part of the Project, has been developed.
The heating sector in Russia has a high social and economic significance. Provision of electric-
ity and thermal energy depends on the efficiency of heat power plants (HPP).
The basic tools for research, processing and analysis of information on the work of HPP are
the methods of systems analysis and computer simulation. To support computer simulation
developed and used a variety of software systems, computing and data-processing systems.
In this paper, the data-processing system (DPS) means a software tool that provides collec-
tion, transfer, processing, storage and output of digital data that reflect the technical and
economic, social and climatic characteristics of different objects.
The lower level objects of the DPS are statistical data of heat and power plants. The top level
objects - the administrative territorial division of Russia: economic regions, districts, regions,
territories and republics.
The aim of this work is to develop the DPS to monitor the status of HPP and forecasting of
thermal economy of Russia and its regions.
The main provisions in this paper are:

1.ldentification objects among semi-structured data

2.Using metadata to query by the Internet

3.Methodical approach to the development of the DPS

4.Practical application of the DPS

MIT 2013

Trofimova N.V., Siberian Federal University (Krasnoyarsk), Russia
Antamoshkina O.A., Siberian Federal University (Krasnoyarsk), Russia
Antamoshkin O.A., Siberian Federal University (Krasnoyarsk), Russia

TECHNOLOGY OF THE FORECAST AND ASSESSMENT OF THE IMPACT OF THE
NEGATIVE NATURAL FACTORS ON THE NON-URBAN LANDS IN AGRICULTUR-
AL INDUSTRY WITH THE APPLICATION OF REMOTE SENSING DATA OF EARTH

The report represents the technology of automatic assessment of the dynamic hazard of
emergency conditions of natural origin for the non-urban lands. The multicriteria models of
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uprise and the scenario of consequences of the emergency conditions for the agricultural
lands of the central part of Russia are elaborated.

The method of the automated classification of the agricultural lands based on satellite
imagery of high and medium space resolution is developed. The training samples for
the agricultural land identification in accordance with the satellite monitoring data are
elaborated via software tools. To verify the results of the classification, field survey was
conducted and the cartographic data base of the agricultural lands of the central part of
Russia was developed. The index was calculated and the statistic models of agricultural lands
productivity for different crops were elaborated to assess the agricultural lands productivity
by using the satellite data of various time mode of the vegetation period.

The models of assessment of the economic damage and ecological consequences caused
by the negative natural factors in terms of the natural climatic conditions typical for the
research area were developed in accordance with the results obtained.

MIT 2013

Varygina M.P, Institute of Computational Modelling SB RAS (Krasnoyarsk), Russia

NUMERICAL MODELING OF DYNAMIC INTERACTIONS OF ELASTIC BLOCKS
AND THIN VISCOELASTIC INTERLAYERS WITH HIGH-PERFORMANCE
COMPUTATIONS

Parallel computational algorithms for the numerical modeling of dynamic interactions of
elastic blocks through thin elastic and viscoelastic interlayers in structurally inhomogeneous
media such as rock are developed. Blocks are connected to each other with thin interlayers
of rock with significantly weaker mechanical properties. Analysis of experimental data of
wave propagation in layered media shows that the interlayers behave non-elastically even
under small wave amplitudes. Models of deformation of interlayer material of various levels
of complexity taking into account natural dissipation processes in interlayers based on the
rheological method are built. These are the viscoelastic Maxwell, Kelvin-Voigt and Poynting-
Thomson models.

The numerical solution of the problem is based on the two-cyclic space-variable
decomposition method in combination with monotone grid-characteristic schemes with
balanced time steps in layers and interlayers. The issues of program implementations of the
proposed algorithms on multiprocessor computer systems with graphical processing units
are discussed. Computations of the large number of layers performed on supercomputers
allowed to analyze specific «pendulum» waves related to the structural inhomogeneity. The
results of numerical analysis demonstrate peculiar quality of planar wave propagation in

materials with layered microstructure.

This work was supported by the Russian Foundation for Basic Research (grant no. 11-01-00053) and the Complex
Fundamental Research Program no. 18 “Algorithms and Software for Computational Systems of Superhigh
Productivity” of the Presidium of RAS.
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BaxceHyesa H.B., Hosocubupckuli e2ocydapcmeeHHbll apxumekmypHo-cmpoumesnoHslil yHusepcumem (Cub-
cmpuH) (Novosibirsk), Russia

PELUEHME TOMOTPA®UYECKOWN 3AAAYU B YCNIOBUAX HENOJIHOTbI NPO-
EKUMOHHbIX AAHHbLIX C UCNOJIb3OBAHUEM YC/10BUA KABA/TbEPU

Mpobiemoi TomorpadmUyecKkor PEKOHCTPYKLMU OOBEKTOB MPWU HEMOJHBIX NMPOEKLUMOHHbIX
OAHHbIX 3aHMMAIOTCA YYeHble MHOTMX MUPOBbIX HayYHbIX LLEHTPOB, B TOM yncne B Poccuu,
CWA, AnoHun, ®Pl, Ha TaiBaHe. PelleHM0 3TUX 33434 NOCBALLEHO 60/blLIOe KO/IMYECTBO
ny6nKaLMin, ogHaKo 0bLWMX METOAOB X PELLeHUs A0 CUX Mop He pa3paboTaHo. CyliecTsy-
loLLME aNTOPUTMbl OCHOBAHbI Ha BOCCTAHOB/IEHMM 06bEKTA MO MMEIOLLMMCS MPOEKLMOHHbIM
OaHHbIM, MPW 3TOM, KaK NPaBu/o, NpMBAEKaeTcs anpuopHaa MHopmauma ob nccnegyemom
obbekTe. PesynbTaThl P. HaTTepepa nNo3BONAIOT NPU OrpaHUYEHUAX HA Yroal CKaHMPOBAHMS
0b6beKTa uccnefoBaHMA pelatb TOMorpaduyeckyto 3a4a4y, 0O4HaKo NPy 3TOM OCTaeTcs OT-
KPbITbIM BaXKHbIi BOMPOC O BblI6OpE KO/AMYECTBA MCMO/Ib3yEMbIX MOMEHTOB (MOMEHT - UH-
TerpanbHas XapaKTepUCTMKa NPOEKUMOHHbIX AaHHbIX). B gaHHOM paboTe 3TOT BOnpoc pe-
LLIEH, CHayasa OLEHNBAITCA HeaoCTaloWMe NpoekKLmMn, NOTOM pellaeTcs obpaTHana 3ajava
TOMOrpadum, Npu 3TOM NPOUCXOAUT yayYlEHUE TPaHUL, NPUMEHUMOCTU U paspeLlatolein
CNOCOBHOCTM anropmTMa BOCCTAHOB/IEHWUA BHYTPEHHEN CTPYKTYpbl 06beKTa. Takoi Noaxoz,
nossosseT 6e3 CcywecTBEHHOTO yuepba 414 KauecTBa PEKOHCTPYKUMN CHU3UTb KOJIMYECTBO
NPOEKLMOHHbIX AI@HHbIX, YTO B MeAULMHE NMPUBOAUT K CHUMKEHUIO A03bl 061yYeHMA NauneH-
Ta, B AedEeKTOCKONUM BOCCTAHAB/IMBATb UCCAEAyEMOE U3LeNne C NPUeMIEMON TOYHOCTbIO
B YC/0BMAX OFPaHMYEHHOrO yr/ia 0630pa, a Tak»Ke Npu HaMYMmM HeNpPo3pPayHbIX U NOAYNpPo-
3payHbIX AedeKToB. AATOPUTMUYECKOE M NPOorpamMmmMHoe obecrneyeHre opopmieHo B Npo-

FpaMMHbII7I KOMMNEeKC.
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LEVERAGING INTERNET MARKETING CAMPAIGNS THROUGH SOCIAL
NETWORK ANALYSIS

This paper presents a method of applying social networking and semantic web technologies
in internet marketing. The research subjects are methods and principles of data collection
from social networks and their subsequent enrichment with semantic web technologies
using several web services and APIs. Current trends, practices, problems, and limitations
of direct marketing are analyzed, and used to enhance the marketing processes. The model
is implemented and tested by developing and using a web application in direct marketing
processes of Faculty of Organizational Sciences.
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Bosikoe 10.C., Mlicmumym mamemamuku um. C.J1. Cobonesa CO PAH (Novosibirsk), Russia
YUCNEHHOE MOAE/TUPOBAHUE CKOPOCTHOIO CTPOEHUA CPEAbI B
HEKOTOPbIX OBPATHbIX 3AAAYAX CEMCMMUKMN

B noknage pacckasbiBaeTca o paspabotaHHom B MM CO PAH noaxone K BbIYMCAEHUIO CKO-
pOCTM pacnpocTpaHeHMA BOJIH MO M3BECTHbIM BpPeEMEHam MpUXoAa MPOAO/bHbIX BONMH OT
HEKOTOPbIX UCTOYHUKOB. XapaKTEPHbIMM 33Z@a4aMM ABAAOTCA 3TO PACYET TPEXMEPHbIX MO-
el CKOPOCTU PACMpPOCTPAHEHUA BOSIH B CEMCMMUYECKM aKTUBHbIX 06/1acTAX 3eMM M 3a4a4a
BEPTUKANbHOTO CEMCMMUYECKOTO NPOPUANPOBAHMA, T.€. ONpPeaeNeHne CKOPOCTHbIX XapaKTe-
PUCTUK Cpesbl B OKPECTHOCTU CKBaXKMHbI. MeTos OCHOBaH Ha KOMBMHMPOBAHHOM MCMONb-
30BaHMM YPaBHEHMWSA 3AKOHANA, CBA3bIBAIOLLENO CKOPOCTb M BPEMA PACNPOCTPAHEHMA BOJH,
M CMNAMHOBBIX aFOPUTMOB anmnpoKCMMaLumn GYHKUMI MHOTUX NepeMeHHbIX. BHayane no
[aHHbIM O BpeMeHax NepBoro BCTYMNAEHMA CEMCMMUYECKOTO CUTHANa OT MCTOYHUKOB BO30YK-
OEHUA 3apPErnCcTPUPOBAHHBIMM MPUEMHMKAMM CTPOUTCA CNAAMH, aNNPOKCMMUpPYOLWMIA Bpe-
Ms MPUX04A CUTHANA U3 UCTOYHMKOB BO3OYKAEHMA B NIOOYIO TOUYKY NPOCTPAHCTBA. 3aTeM C
NOMOLLbIO YPaBHEHMA 3MKOHANA ONpeaenseTcs CKOPOCTHAs XapaKTepucTuKa cpeapl. PaHee
B OCHOBHOM MCMO/1b30Ba/INCb PAa3HOCTHbIE anMnpPOKCUMALMU FpagneHTa GYHKLMM BPEMEHM,
HO 3TO MOKHO 6blI0 AeNaTb TONbKO MPU AOCTATOYHO PEryAAPHbIX U Mano3alyMNEHHbIX
[AaHHbIX, YEro Ha NpaKTMKe He bbiBaeT. B Hawem nogxoae NyTém MUCNONAb30BaHMUA CNANHO-
BbIX anMPOKCMMALMNI GYHKLUM BPEMEHWN NO aNITOPUTMAM, CeLmManbHO NpeaHa3HaYeHHbIM
ANA NPUBAVKEHNA HEPEeryaapHO PachoNOXKEHHbIX AaHHbIX, NPeACcTaBMAaCb BO3MOXKHOCTb
NONYYUTb OTHOCUTE/IbHO XOPOLLYIO anmnpOKCMMALMIO YaCTHbIX MPOU3BOAHbIX U 3ddeKTUBHO
MCMNOMb30BaTb YpaBHEHME SMKOHaNa.
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Vorobyeva D.B., Design Technological Institute of Digital Techniques of SB RAS (Novosibirsk), Russia
Zolotukhin E.P.,, Design Technological Institute of Digital Techniques of SB RAS (Novosibirsk), Russia
Kuzmenko A.P, Design Technological Institute of Digital Techniques of SB RAS (Novosibirsk), Russia

DETERMINATION OF THE DYNAMIC CHARACTERISTICS OF THE GRAVITA-
TIONAL HYDROPOWER PLANT DAM ON SEISMOMETRIC MONITORING
DATA AND USING COMPUTATIONAL FINITE ELEMENT MODEL

Assessment of technical condition of dams of hydroelectric power plants (HPP) is quite
complex and multi-criteria technical and organizational task. The most important indicators
by which it is required to diagnose the condition of hydro-technical facilities (HTF) in order
to show if it is normal, potentially dangerous or pre-emergency, include the parameters of
dynamic response of structures during a possible seismic event of technogeneous or natural
origin that is a powerful impulse excitation of the dam.

An approach is described that has been developed for auxiliary monitoring of technical
condition of hydropower plant dams. It is based on analysis of changes in dynamic
characteristics of dams obtained by an automated monitoring and earthquake registration
system that records microseismic vibrations of structures and was installed at the dam of
Krasnoyarsk hydropower plant in 2010. The results of the system operation are described in
the paper.

Were first obtained graphs of the first four natural frequencies of the dam for 2 years. The
methods of determining the dynamic characteristics on the set of records obtained in the
process of operation periodically in a limited number of observation points are described.
Statistical models of dynamic characteristics time series were obtained taking into account
the seasonal changes of the structure - the dependences of natural frequencies on the
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upstream water level and temperature of ambient air.

To study dynamic behavior of the dam and confirm the dependences of natural frequencies
on factors of seasonal change of the structure it was proposed to develop a model of the
system «dam-foundation- reservoir» with the use of the finite element method.

The calculations of the natural frequencies were performed taking into account and not the
interaction of the dam with foundation and added weight of water for the different upstream
water levels. The results of modal analysis are compared with the obtained dependencies of
experimental data.
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tOpyerko A.B., MHCmumym eblyucaumesnsHsix mexHosnoauli CO PAH (Novosibirsk), Russia

CPABHUTENIbHbIAN AHANWU3 CTPYKTYPHbIX MOAENEMA KOMMNO3ULIUOH-
HbIX MATEPUANOB NPU PACYETE HEOAHOPO/AHbIX AHU3OTPOMHbIX
KOHCTPYKUUMA

K Hanbonee BarkHbIM TpebOBaHUAM, MPEABABAAEMbIM K COBPEMEHHbIM KOHCTPYKLMAM Ma-
LUIMHOCTPOUTENBHON N a3POKOCMUYECKOM TEXHUKM, KUJULLHOTO U MPOMbILIIEHHOIO CTPOU-
TENbCTBA, XMMMUYECKOW MPOMBILLUNEHHOCTU U SHEPTETUKU, CNeLyeT OTHECTU MAKCUMA/bHYHO
YKECTKOCTb U MPOYHOCTb, KOPPO3MOHHYIO CTOMKOCTb U [0/ITOBEYHOCTb, TEPMOCTOMKOCTb U
TEMNNOMNPOBOAHOCTb, BbICOKYIO HAZEKHOCTb, MMHUMANbHYO Maccy U CTOMMOCTb. H1 oanH
maTepmas, U3 CyLLeCTBYIOLLMX HA CErOAHAWHUNA AeHb TPALULMOHHbBIX OAHOPOAHbIX U U30-
TPOMHbIX MaTepuanos, He cnocobeH obecneunTb BbINMONHEHWE AaxKe YacTu 3TMx TpeboBa-
HUI. LUMpOKMe BO3MOMKHOCTM MO Y/YULIEHUIO NMPOYHOCTHBIX M KCM/IyaTaLMOHHbIX CBOMCTB
KOHCTPYKLMI B MPOMbILUJIEHHOCTU OTKPbIIM KOMMO3ULMOHHbIE MaTepuanbl (KM), xapakTe-
pusytowmnecs YHUKanbHbIM pa3HO06pasnem U codeTaHMEM BasKHbIX GUIUKO-XUMUYECKUX U
MEXaHUYEeCKMX CBOMCTB.

Mpw CTPYKTYpPHOM NOAXOAE K MOAEeNMpPOBaHMIo cBoicTB KM [1, 2] dn3MKo-MexaHU4YecKkue xa-
PaKTEPUCTUKM KOMMO3MTA BbIPAXKAIOTCA Yepes XapaKTEPUCTUKM ero KOMMNOHEHTOB U CTPYK-
TYpHble NapameTpbl apMMpoBaHusa. K HacToalemy BpeMeHU pa3paboTaHo H6obLioe Ynucao
CTPYKTYPHbIX MOZeNe KOMNO3UTOB OT MOZE/IEN HY/IEBOTO YPOBHSA CNOXKHOCTU (HUTAHAA Mo-
[eb), KOoraa yunTbiBaeTca paboTa TONbKO apMUPYIOLLMX BOIOKOH KOMMO3UTA, A0 MOAENEeMN
BbICLUMX NOPAAKOB CAOKHOCTU (MUKPOCTPYKTYPHbIE MOAENN), YYUTbIBAIOLWMUX HEOLHOPOA-
HOCTb MONEN CTPYKTYPHbIX HanpaxeHUn n gedopmaunii, GopmMmy NONepeyHoro CeYeHmsa u
reoMeTPUIO YNaKOBKM BOIOKOH.

MpaKTUYecKn BCe U3BECTHbIE CTPYKTYPHbIE MOAEIN KOMMNO3ULMOHHbIX MaTepuanos onepu-
PYIOT TO/IbKO IMHEMHbIMU XapaKTepUCcTMKaMKU MaTepuanoB MaTpuLbl U HanoaHUTena (Mo-
AyNb ynpyroctu, koadoduumeHT MyaccoHa). Tem He MeHee, OCHOBHbIE MPUHLMMbI, KOTOPbIe
3a/10’KeHbl KaK B OTHOCUTENbHO MPOCTble, Tak U B Bonee TouHble mogenn KM, moryT 6biTb
NPYMEHEHbI U K KOMMNO3UTam, $a3oBble KOMMNOHEHTbI KOTOPbIX MUMEIOT HEIMHEWNHDbIN XapaK-
Tep A4eboOpPMUPOBAHMA, B YACTHOCTM K MOIMMEPHBIM KOMMNO3ULMOHHBIM MaTepuanam. Mpu
[O0CTaTOYHO HU3KMUX YPOBHAX HANpPsKeHU AebopMUPOBaHHOE COCTOAHME NONMMEPHbBIX Ma-
TEPMANOB ONUCHIBAETCA COOTHOLEHUAMMU JIMHEMHON TEOPUM YNPYrOCTU UAKN BA3KOYMNPYro-
cT1. OfHAKO 3TO OKa3bIBAETCSA COBEPLUEHHO HENPUEMIEMbIM NPW BbICOKMX YPOBHAX HAaNps-
XeHul n gedopmanmii. B otanume ot 60AbLUIMHCTBA METAIIMYECKUX MAaTEPMANIOB 1 CNIABOB
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NpY UCNOb30BaHUM NOAMMEPHbBIX KOMMO3ULIMOHHBIX MaTepuanoB B 6ONbLUMHCTBE C/lyYaeB
HeobXxoAMM yyeT HeNIMHEeMHOro XxapakTepa AehopMUPOBaHNA MATPULbI.

MpoBeseH CPaBHUTENbHbIV aHaM3 PACYETHbIX XaPAKTEPUCTUK MONMMMEPHBIX KOMMO3ULMOH-
HbIX MaTepuanos (YrennacTMKoB) C 3KCMEePUMEHTaNbHbIMKU AaHHbIMU. MccneaoBaHo BaV-
AHVeE BbIOOpaA CTPYKTYPHbIX MoAenell KOMNO3ULMOHHOTO MaTepuana Ha BUA, HamnpsAXKEHHO-

nedopmMMpPOBaHHOIO COCTOAHUA PA3INYHbIX TOHKOCTEHHbIX 3/1IEMEHTOB KOHCTPYKLINA.
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APPLICATION OF TRIPLE COINCIDENT POINT RESULTS IN G METRIC SPACES
TO INTEGRAL EQUATIONS

In this paper we study triple coincident point results in G metric spaces. We show that our
results are applicable to integral equations.

MIT 2013

Vujakovic J., University of Pristina, Faculty of Science and Mathematics (Kosovska Mitrovica), Serbia
Rajovic M., University of Kragujevac, Faculty of Mechanical Engineering (Kraljevo), Serbia

PERIODIC SOLUTION FOR LINEAR HOMOGENEOUS DIFFERENTIAL EQUATION
OF SECOND ORDER

In this paper we shown that linear homogeneous second order differential equation has
unique 2p periodic solution.
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CHARACTERISTICS-LIKE APPROACH FOR SOLVING TWO-DIMENSIONAL
CONTINUITY EQUATIONS

In this talk we deal with two-dimensional continuity equation equipped with suitable known
coefficients, initial and boundary conditions. To solve this problem we describe characteris-
tics-like approach based on exact equality of two spatial integrals over different domains lo-
cated at the neighboring temporal levels. Such approach allows to avoid Courant-Friedrichs-
Lewy condition for time step. Thus it’s more convenient for problems with huge velocity
than traditional methods. The order of convergence depends on accuracy of integral approxi-
mation. Presented scheme has convergence of first order. Additional advantage consists in
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the validity of exact conservation law for numerical solution. Theoretical investigations are
confirmed by numerical experiments. Algorithm is generalized for three-dimensional case

and coupled with finite element method for solving full system of Navier-Stokes equations.
This work was supported by the Russian Foundation of Fundamental Researches, grant Ne 11-01-000224-a.
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MCNO/Ib3OBAHUE PA3/IMYHbIX TUMOB KPAEBbIX YCIOBUM ANA
CUCTEMbI HABbE-CTOKCA BA3KOTIO TEMN/1IONPOBOAHOIO FA3A

B paboTe npeasaraeTca aAropmuTm YUCJEHHOTO pelleHnn ypaBHeHuin Hasbe-CToKca ans asy-
MEPHOTO [IBUMKEHWA BA3KOrO TEMN/I0MPOBOAHOrO rasa. JMckpeTnsauma ypasHeHUn ocyLLecT-
BNAETCA KOMBUHALMEN MeToAa TPAEKTOPUIM ANA CybCTaHUMOHAIbHOW NPON3BOAHOM N METO-
13 KOHEYHbIX 3/IEMEHTOB C KYCOYHO-6UNMHENHbIMK Ba3UCHbIMU QYHKLMUAMM A8 OCTaNbHbIX
cnaraembix. Ocoboe BHUMaHWe yaenseTca yyeTy M YNCAEHHOW peannsaumnmn KpaesbixX yCao-
BWIA Ha rpaHuMLEe pacyeTHoM 061acTM B MeToAe KOHEUHbIX 3/1eMeHTOB. B KauecTse BblUMCIM-
TeNbHOM 061acTM NCNOMb3yeTca eAUHUYHbIA KBagpaT C rpaHULE, COCTOALLEN U3 YeTbipex
cermeHToB. [1Ba CermeHTa Npu BblYMCAEHUAX UrPAIOT POab TBEPAbIX CTEHOK, a OCTaBLUMecA
- PONb BXOAALLEN N BbIXOAHOW rpaHuLbl. MpoBeaeHbl TeCTOBbIEe pacyeTbl AN NOCTPOEHHOM
ONCKPETHOM MOZENN CO CTaHAAPTHbIMU TPAHUYHbIMUK ycnoBUAMM [Oupuxne u HelimaHa.
MpoBOAATCA TaK¥Ke pacyeTbl NPW YC/I0BMM, KOFAa OKO/IO BbIXOAHOMN rPpaHuLbl BA3KOCTb MPK-
HYAUTENbHO 06paLLaeTca B HOMb. Cayyait C McHe3atoLell BA3KOCTbIO peain3yerca nyTem ym-
HOMEHWA AMHAMUYECKOro KO3 duLMeHTa BAZKOCTU Ha cpe3atoLyto GyHKUuio. MpoaHannsu-
poBaHO BAUAHUE KpaeBoro ycnosusa “do nothing”, aHanorMyHoro MCnoib3yemomy ycioBuio
ANA ypaBHEHWUIN BA3KOW HECKMMAEMOMN XMUAKOCTU. [N aHann3a pesynbTaTos BblYUCAEHUIN
npv pasauyHbIX Yyncnax Maxa u PeitHoNbACa M Pa3NINYHbIX BapuaHTax YCA0BUI Ha rpaHuLe
BbIYMCIUTENbHOW 061aCTU NOCTPOEHb! rpadUKM 3aBUCMMOCTU OT BPEMEHU CETOYHOTO aHa-

Jlora HOpMbl NOTPELIHOCTM NOJIYYEHHbIX 3HAaYEeHU UCKOMBbIX GYHKLMIA B NpocTpaHcTee L2.
PaboTa BbinonHeHa npu puHaHcoBoM nogaepkke POPU (rpaHt Ne 11-01-00224a) u nporpammbl dyHAaMeEHTab-
HbIX uccnenosaHuii Mpesmguyma PAH (npoekt Ne 18.2).
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O KPAEBOW 3AZAYE AN1A YPABHEHUA NEPEHOCA U3NYYEHUA C
CEYEHUEM KNAWHA-HULWWUHbI B UHTEFPAJIE CTONNIKHOBEHMA

B HacToslLee BpeMA B 60/IbLUMHCTBE MPUKNAL4HbIX 33434 TEOPUN NEPEHOCa U3NYYEeHUs, UC-
NONb3YHTCA AMANA30HbI SHEPTUM, FAe CPesM BCeX BUAOB B3aUMOAENCTBUA U3NTyYeHUs C Be-
LecTBOM NpeobiafaeT KOMNTOHOBCKOe paccesHue. [aHHbln 3bdeKT aaa 60blLUMHCTBA Be-
LLLEeCTB MMEET MeCTO HauMHanA ¢ sHeprum nopsaaka 10 KaB. OH 6bia1 oTKpbIT KomnToHom B 1923
I. M npeacTasnseT cobol NPoLEecc HEKOrePeHTHOTO (C NoTepei aHePrum) paccesHUs KBaHTOB
Ha cBO60AHOM 3n1eKTpoHe. CTOUT OTMETUTb, YTO NPAMasn 3ajadva 414 ypaBHEHUA nepeHoca
n3nyyeHus c cedeHnem KnaiHa-HUWKMHBI-TaMMa B MHTerpasie CTO/IKHOBEHUI Bblna cTporo
nccnenoBaHa AnWb HepasHo B pabotax A.C. AHukoHoBa u [1.C. KoHoBanoBoiA.

[aHHas paboTa HanpaB/seHa Ha NPOAO/IKEHMEe UccaeaoBaHM HavaTbix B paboTax [.C. AHK-
KoHoBa u [.C. KoHoBanoBoi. B paboTe uccienyeTca KOPPEKTHOCTb MOCTAaHOBKM NpPsiMOW
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3a/la4n ANA YpaBHEHMA MEepeHoCca M3YyYeHUA C YYETOM KOMMTOHOBCKOro paccesHusa. Oc-
HOBHOE OT/IMYME OT YNOMAHYTbIX Bbllle PaboT 3aKNOYaeTCA B TOM, YTO MPU UCCAef0BaHUM
pa3peLrMmMoCTV KpaeBol 3a43a4m UCNoNb3ytoTca b6onee cnabble orpaHUYeHus Ha Koadoduum-
€HTbl 1 pelleHne ypaBHEHUA nepeHoca nsnydyeHus. NMoxoxkee nccnefoBaHne Ans MOHOXPO-
MaTUYECKOro ypaBHeEHMA nepeHoca u3nydyeHusa 6oino nposegeHo B.C. Bragumuposbim, oa-
HAKO PacCMOTPEHME NONUXPOMATUYECKOTO YPAaBHEHMSA NEpPeHOCca C Y4ETOM KOMMTOHOBCKOIO
paccesiHMA BHOCUT JOMNONHUTENbHbIE CIOXKHOCTU B NPOLLECC UCCAeL0BaHMA Pa3peLlMMoCcTym
KpaeBoW 3a4auu.
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NPOBJIEMA CO3AHUA NPOTPAMMHOIO OBECNEYEHUA ANA
PEANN3ALUNN UHTEPBA/IbHbIX AITOPUTMOB

[JaHHana paboTa nocBALeHa OAHOM U3 YeTblpéx Npobiem MHTEPBANbHOO aHaM3a - Npobne-
Me CO3[aHuMA NporpaMmHoro obecneyeHua 414 peannsauumn MHTEPBAbHbIX aIfOPUTMOB.
B Hell, Ha Npumepe paga peanv3aunin MHTEPBabHbIX APUPMETUK U CO34aHMA MATEMATU-
yeckoro obecneyeHna MHTEPBasbHbIX BbIYMCAEHUI, 06CYKAAOTCA BONPOCHI NPeoAoNeHunA
06bEKTUBHO BO3HMKLLEN pa3sHONNATGOPMEHHOCTM U TpaHcnopTabenbHOCTM nporpamm. B
KayecTBe CpeacTBa NPeofoneHns npobaembl TpaHCNoOpPTabenbHOCTU NpeanaraeTca NpuHs-
THE Napagurmbl 06 BEKTHO-OPUEHTUPOBAHHOIO MPOrPAMMMPOBAHMA. B 4acTHOCTM onucaHbl
[Ba MaKeTa NPorpamm, ABAAIOLLMXCA OTKPbITbIMU WU MHTEerpupyembiMmu. OnmcaHa CTPYKTypa
1 GYHKUMOHANbHbBIE BO3MOMKHOCTM NaKeTa MHTEPBA/IbHbIX aAropuTMoB. CyLLeCcTBEHHbIM AB-
NAeTcs To 06CTOATENBbCTBO, YTO NO/Ib30BaTENO NPEAOCTaBAAETCA BO3MOXHOCTL NPOBEAEHUS
onpeaenéHHoro paaa BblUMCAUTENbHbIX 3KCNepumeHTos, 6e3 TpeboBaHuA yraybneHHoro
3HAaKOMCTBa C MeToAaMM MHTePBaIbHOro aHanun3a. MNpu 3TomM JOCTaTOYHO 3anucaTb 3aaHus,
Mcnonb3ya obbluHble MaTeMaTUYECKME BbIPaXKeHUA. B faHHOM BapuaHTe nakeTa, peasnso-
BaHHOro cpeactsamu C++, Nonb30BaTeNlb MMEET BO3SMOMHOCTb pellaTb MHTepPBasibHbIMU
MeToAamMu pAg, 33434 BblYMCAUTENBHON MaTEMATUKM M HACcTpamBaTb NaKeT Ha NPUMeEHeHWe
HOBbIX @/IFOPUTMOB, OCTaBaACh B PaMKax NMPMBbIYHbIX A3bIKOBbIX KOHCTPYKLMIA.

MIT 2013

3axapos I0.H., Kemeposckuli 2ocydapcmeaeHHbll yHusepcumem (Kemerovo), Russia
UeaHos K.C., KemeposcKuli eocyoapcmaeHHsblIl yHugepcumem (Kemerovo), Russia

O YACNEHHOM PELUEHWUN CUCTEM HECTALMOHAPHbIX YPABHEHU I
HABbBE-CTOKCA C KPAEBbIMU YC/IOBUAMMU HA YOANEHHbBIX TPAHULAX

PaccmaTpuBaeTcs ABYMeEpPHaa CUCTeMa HecTalMOHapHbIX ypaBHeHUM HaBbe-CToKca, 3anu-
CaHHasn B NePEMEHHbIX «BUXPb-OYHKLMA TOKa», OMMCbIBaIOLLAA MIOCKOE TeYeHMe BA3KOM 0/~
HOPOAHOM HECKMMAEMOM KMAKOCTU. [lone BEKTOopa CKOPOCTM Ha rpaHuLe obnactm TedeHUs
3a[1@aHO M3BECTHbIMU QYHKLMAMM BPEMEHMW, BKIKOYAA YAAJEHHYIO TPaHULY, NpeacTaBaAto-
LLLYHO YYACTOK BbIXOAA MKUAKOCTU. [pU YNCNEHHOM peLleHnn 3aa4m ANA NepeHoca KPaeBoro
YC/IOBUA C YAANEHHOWN PaHULbl Ha FPaHULY KOHEYHON 06/1acTM MCNOoNb3yeTcA UHTErpasb-
HOE COOTHOLLEHMe, ABAAOLWEeecA NPAMbIM CNeACTBUEM UCXOAHbIX CUCTEMbI YPAaBHEHUI U
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KpaeBbIX yCA0BUN. [1NA pelueHna Ha KaxKAOM Lare no BPeMeHM CUCTEM anrebpanyeckux
YPaBHEHWI C MaTpMLAMK, 3aBEAOMO He 061a4atoWwmnMm CBOMCTBaMM CaAMOCONPAXKEHHOCTH
M 3HaKoOMpeAeIeHHOCTU, UCMNOb3YETCA CXOAALLMIACA UTePaALMOHHbIA MeToA, HENOAHOM an-
NPOKCMMaLMU MUHUMA/bHbIX HEBA3OK C FPynnoBoi onTMMM3aLmeit napameTpos. Mpuso-
OATCA pe3yNbTaTbl HEKOTOPbIX PAcYETOB 33434 NPOTEKAHMA U BHELIHEro 0bTeKaHus.

MIT 2013

Zhuplev A.S., Far Eastern Federal University (Vladivostok), Russia
Prokhorov I. V., Institute of Applied Mathematics FEB RAS (Vladivostok), Russia

MAXIMUM CROSS-SECTION ALGORITHMS IN THE MONTE CARLO METHOD
FOR SOLVING OF TRANSPORT EQUATION

The numerical solution questions of the boundary problem for the stationary radiation
transport equation in a three-dimensional domain filled with heterogeneous nonmultiplying
material was considered.

Three Monte Carlo methods were researched. All methods are based on the summing
up of the Neumann series for the solution of the transport equation. The first two
implementations are modifications of the maximum cross-section method. The first one
is classical, the second is method using branching Markov chains, which allows to reduce
the estimate dispersion for the sum of the Neumann series. The third implementation is
based on proposition of piecewise constant cross-section of interaction of the radiation with
media. The theoretical justification for the rate of convergence of the Neumann series for
the solution of the transport equation was given. Series of experiments for the domains with
spherical inclusions for isotropic scattering and «forward scattering» for a different number
of trajectories and the members of the Neumann series were conducted. Also the dispersion
error and laboriousness of each method are calculated. Effectiveness of the methods was
investigated. Recommendations for the application of each of methods are given. Analysis of
findings by comparison with the results of other authors was also provided.
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CALPXKAJ

OpraHu3aTopu KoHbepeHuuje

Teme KoHdepeHUMje

Hay4yHu ogbop

MnaH paga KoHdepeHuunje MUT 2013 - BprbayKa barba
MnaH paga KoHdepeHuunje MUT 2013 - byapa

MnaH akTMBHOCTU Y Bproayukoj batbu n byasu
Pacnopep, n3nararba naeHapHMX pagosa

Pacnopep, ceKUuMOHMX n3narama

Pacnopep npeseHTauuje nocrepa

Pacnoopeps cana y KOHrpecHoMm UeHTpy “3Besaa”

ANCTpakTH

12

13

18

24

30

46

52

57
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COAEPXAHUE

OpraHu3atopbl KOHbepeHLmn

HanpasneHua pabotbl

Hay4yHbIn KomuTeT

PacnucaHue pabotbl KoOHpepeHunn MUT 2013 - BpHauka baHa
PacnucaHue pabotbl KoHpepeHunn MUT 2013 - byaa

MnaH meponpuaTnii B BpHAYKa baHsa 1 byaga

PacnuncaHue nneHapHbIX 4OKNA[0B

PacnuncaHune ceKUMOHbIX 4OKNA[0B

PacnucaHue cTeHA0BbIX 4OKNAL0B

MecTononoxkeHne 1 cxembl 33108

Te3ucobl

14

15

20

24

30

46

53

57
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