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OpraHnsaTtopu KoHepeHuuje:

WHCTUTYT padyHapCckux TexHonoruja CO PAH, Hosocubupck, Pycuja

Anda Yausepsurer, beorpaa, Cpbuja

[pywTtBo matematuyapa Kocosa u MeToxuje, KocoBcka Mutposuua, Cpbuja
UHCcTUTYT padyHapckor mogenosarea CO PAH, KpacHojapck, Pycuja

MHCTUTYT AUMHamMKKe cucTema U Teopuje ynpaemarea CO PAH, UpkyTck, Pycuja
Hosocnbupcky apkasHu yHuBep3uTeT, Hosocubupck, Pycuja

HOBOCUBUPCKU ApKABHU TEXHUYKU YHUBEP3UTET, HOoBOCMOBUDPCK, Pycuja
CneumjanHo KOHCTPYKTOPCKO-TexHoNOLWKKM 6upo “Hayka” KHL, CO PAH,
KpacHojapck, Pycuja

Ka3axcTaHCKu HalMoHanHu yHueep3uTeT “An ®apabu”, Anma Ata, KasaxcraH

OpraHu3aTtopbl KoHdepeHuUu:

UHCTUTYT BbluUcAUTENbHBIX TexHonornit CO PAH, HoBocnbupck, Poccun
YuusepcuteT Anbda, Benrpag, Cepbus

MaTemaTtnueckoe obuectso Kocoso U Metoxuu, Kocoscka MuTtposuua,
Cepbus

NHCTUTYT BoiyncantTensHoro mogenuposanua CO PAH, KpacHospck, Poceusa
NHCTUTYT anHamuku cuctem uteopumynpasnermna CO PAH, UpkyTck, Poccua
HoBocubUpCcKUiA rocypapcTBeHHbIN yHUBEpCUTET, HoBoCcMbBUpCK, Poccus
HosocuburpcKmuit rocyapcTBEHHbIA TEXHUYECKWIA YHUBEPCHUTET,
Hosocnbupck, Poccus

CrieymanbHoe KOHCTPYKTOPCKO-TexHoMoruyeckoe bropo “Hayka” KHLU

CO PAH, KpacHoapck, Poccusn

Ka3axcKuii HaunoHanbHbIR yHUBepcuTeT um. anb-Oapabu, AnmaTs!,
KasaxcraH

The conference is organized by

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

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

Novosibirsk State University, Novosibirsk, Russia

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

Al-Farabi Kazakh National University, Almaty, Kazakhstan

Eyasa, 31.08. - 05.09.2011.

B8praura bara, 27.08. - 31.08.2011.
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Mokposute/su KoHpepeHuuje:

¢  MWHUCTAPCTBO 33 HAYKy M TeXHO/IOWKK pa3soj Penybnuke Cpbuje
* YHusepsuTteTy MpuwTtuHu, Kocoscka Mutposuua, Cpbuja

» Anda YHusepsurer, beorpaa, Cpbuja

e

KoHdepeHUUAa NpoBogUTCA NPU NOALEPIKKE:

¢ MUHUCTEPCTBA HAYKKU U TEXHONOFMYECKOTO pa3snuTus Cepbun
e YHuBepcuTeTa MpuwTuHbl, Kocoscka Mutposuua, Cepbun
* Yuusepcureta Anbda, benrpapg, Cepbus
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The Conference is supported by the:

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

Cnonsopu KoHdepeHyuje:
* 3aBogp 3a yybeHuxe, beorpag, Cpbnja
e [Ipo¢. ap XpaHucnas Munowesuh, Butarosau, Cpbuja
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CnoHcopbl KoHdpepeHuuu:

*  U3paTenncTBO y4ebHol nvTepatypol, benrpag, Cepbus
¢ Npodeccop Xpauucnas Muaowesuy, Butanosay, Cepbus

)

s AT}
I ke 2011

10100 RYo0cs,

precals \OINT
001

Conference Sponsors:

¢ State Company of Textbooks, Belgrade, Serbia
e Prof. Dr. Hranislav Milosevic, Vitanovac, Serbia
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byasa, 31.08. - 05.09.2011. Bpradka Barba, 27.08. - 31.08.2011.
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Teme KoHdepeHuumje:

PauyHapcke mexHonozuje:

- Pa4yHCKO mogenoBarbe CNoXeHUX PU3NUKKUX Nojasa: MeToau, anropuTmu,
nporpamu, pesyntaTu;

- TeOpPMWja U NpaKca PavyHapCcTBa BUCOKUX NnepdopmaHCH.

UHGDOpMayuoHe U menekoMyHUKAYUOHE mexHosozuje:

- MoAenu, metoau U Texsonoruje obpana npoctopHo-pacnopeheHux noga-
TaKa;

- MHTerpauuja gesbeHnx uHGopmaLMoHUX pecypca;

- HOBE Te/IeKOMYHUKaUMOHe TeXHoNoruje.

Mamemamuyxke mexHosnozuje:

- audepeHuujanHe jegHaunHe y NPUPOSAHUM HayKama v TeXHULUK;
- napuujanHe audepeHymjanHe jeaHavyuHe - Teopuja U NPUMeEHa;
- KOMMNNEKCHa aHanu3a;

- OCHOBHY U NpUMerbeHU 334aLUmn MaTemMaTUyKe CTaTUCTUKE U TeopHje Bepo-
saTHohe.

" Hanpasnenrus pa6ortb:
BoiyucnumensHbie mexHono2uu:

- UACNIEHHOE MOAENNPOBAHUE C/IOMHbLIX GU3NUECKUX ABEHWIA: METOAbl,
anIropuUTMbl, NPOTrPamMmbi, pe3ynbTaThbl;

- TeOpPUA U NPpaKTUKa BbICOKONPOKU3IBOAUTENIbHLIX BbIYUCAEHWN.

MNHpOPpMAYUOHHbIE U MeNeKoMMYHUKAYUOHHbIE MexXHOA02UU:
- MOAENU, MeToAbl U TEXHONOTMY 06paboTKM NPOCTPAHCTBEHHbIX AaHHbIX;
- UHYerpauua pacnpeseneHHbix uHGopMauyMOHHbBIX Ppecypcos;

- HOBble TENEKOMMYHUKAUNOHHbIE TeEXHO/10TUN.

Mamemamuveckue mexHon02uu:

- anddepeHumantHble ypaBHEHUA B 33434aX eCTeCTBO3HAHUA N TEXHUKM;
- YPaBHEHWA B YaCTHbIX NPOU3BOAHbIX - TEOPUA U NPUIOMKEHURA;

- KOMMEKCHLIN aHanus;

- dyHaameHTanbHble U NPUKAAAHDbIE 334a4M MaTEMATUYECKON CTaTUCTUKU U
TEOpPUA BEPOATHOCTU.

Bomhauka Bawba. 27.08. - 31.08.2011.

byaga, 31.08. - 05.09.2011.
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Conference Topics:

Computing technologies:

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

- theory and practice of high performance computing.

Information and telecommunication technologies:

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

- new telecommunications technologies.

Mathematical technologies:
- differential equations in science and technology;

partial differential equations - theory and applications;

complex analysis;

fundamentaland applied problems of mathematical statistics and probability
theory.

Bvasa. 31.08. - 05.09.2011. Borsauka Rawa. 27 08 - 21 NR 2N11
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IS5 Hayunn oa6op:

WokuH J. U., akagemuk, Pycuja, npeacegHuk

Buroweswuh 3., pektop YHuBep3auteta y Mpuwrtunn, Cpbuja, KonpeaceaHuk
DonunuanuH h., npeaceaHuk AMKuM, Cpbuja, konpegcesHuk
Xymarynos b. T., akagemuk, KasaxcraH, KonpeaceaHMK
JoBanoBuh A., npopeKkTop YHUBeEp3uTeTay anLﬂTMHM, Cpbuja, KonpeaceaHUK
Munowesuh X., npodecop, Cpbuja, npeacegHuk OpranusaumoHor oabopa
NMetkosuh 4., npodecop, Cpbuja, 3ameHuK npeaceaHnKa
Yyb6apos /1. b., npodecop, Pycuja, 3ameHunK npeacegHmka
MunoeaHosuh I, akagemuk, Cpbuja

Kapuh [., akagemuk, Cpbuja

Bauesmh M., npodecop, Cpbuja

3euenuh P, npodecop, Cpbuja

BarbaHuMH M., npodecop, bocHa u Xepuerosuxa

Bykosuh M., npodecop, bocHa 1 XepueroBuHa
[oBepapuua B., npodecop, bocHa u XepuerosuHa

Mukyna M., npodecop, bocHa 1 Xepuerosuxa

MepyHuuuh b., akagemuk, bocHa v XepuerosuHa

KpeHep [., npodecop, Hemauka

Po3Hep K., npodpecop, Hemauka

Pew M., npodecop, Hemauka

llokmnHa H., aokTop, Hemauka

BnayHwTejH H., npodecop, N3paen

Kut E., npodecop, Uzpaen

Cnagkesunu M., gokrop, U3paen

[Oanaes H. T, akagemuk HUA PK, KasaxcraH

OpyHxaHog M. K., akagemunk HUA PK, KazaxctaH
Temupbekos H. M., npodecop, KazaxcraH

MajHaros A. K., akagemuk HUH PK, Kuprucran
Oumutposcku ., npodecop, MakeaoHuja - U Memopuam
LWWexyTKosckK H., npodecop, MaKkegoHuja

Aumosckn [., akagemuk, MakenoHuja

buukos W. B., unaH PAH, Pycuja

Mockeu4es B. B., npogecop, Pycuja

Motanos B. ., npodecop, Pycuja

NotatypkuH O. U., npodecop, Pycuja

Cmarun C. U., unax PAH, Pycuja

Cremnkosckuj A. /1., akagemuk, Pycuja

Pepotos A. M., unan PAH, Pycuja

Lajaypos B. B., ynaH PAH, Pycuja

BbaHkosuh b., npodecop, Cpbuja

[ajuh Jb., npodecop, Cpbuja

Jopocnosauku P., npodecop, Cpbuja

RnshAauka Rarka. 27.08. -31.08.2011. Bvansa. 31.08. - 05.09.2011.
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Hopuh A, npodecop, Cpbuja
Mujaunosuh XK., npodecop, Cpbuja
MunosaHosuh W., npodecop, Cpbuja
Mujannosuh b., npodecop, Cpbuja
Metposuh M., npodecop, Cpbuja
Muannosuh C., akagemuk, Cpbuja
Mpotuh E., npodecop, Cpbuja
Pagenkosuh C., npodecop, Cpbuja
Pakoyesuh B., npodecop, Cpbuja
Pajosuh M., npodecop, Cpbuja
Uakunh H., npodecop, Cpbuja
KanaHTaj A, npodecop, Tajnanp
Taxup bepupu Moxameg, npodecop, TyHuc
EzseauHe fekxun, npodecop, TyHuc
Jynpawes 3. X., npodecop, Y3bekucran
Masuhesuh XK., npodecop, UpHa lopa
EjHapcoH b., npodecop, Wseacka
Papenkosuh b., npodecop, Cpbuja
Babuh P., npodecop, Cpbuja

Bojosuh P, npodecop, Cpbuja
Apanhenosuh U., npodecop, Cpbuja
Netposuh B., npodecop, Cpbuja
Cresosuh C., npodecop, Cpbuja

OpraHusaunoHu ogbop:

Xpanucnas Munowesuh, Cpbuja, npeacegHuk

Neonup Yybapos, Pycuja, 3ameHuk npeaceaHuKa

fojuuH Nerkosuh, Cpbuja, 3ameHunK npeacesHuKa

Wean Apanhenosuh, Cpbuja, cnoHsopcTsa u duHaHcUje

Hatawa Pagenkosuh, Cpbuja, cekpetap, npunpema nybaunkyuja
Aparan Ahumosuh, Cpbuja, cekpetap, npenucka Ha Cpnckom je3nky
Cowa Bejsem, Pycuja, cekperap, npenucka Ha Pyckom u EHrneckom jesnky
Mwuspbana Aputonosuh, Cpbuja, cekpetap Opranu3saumoHor oabopa
Munuua JosaHoswh, Cpbuja

[AparaH PagosaHosuh, Cpbuja

Bnapuua CrojaHosuh, Cpbuja

MuneHa Netposuh, Cpbuja

lenena Byjakosuh, Cpbuja

Lanunjen bowwuh, Cpbuja

Anexcangap Basapesuh, Cpbuja

Aparan hopuh, Cpbuja, TexHnuka nogpwka

Cnasuua flawuh, Cpbuja, 6narajHa

bynsa, 31.08. - 05.09.2011. Bprbauxa Barva, 27.08. - 31.08.2011.
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Hay4HbIA KoMmuTeT:

WokuH KO.U., akagemuk, Poccua, npeaceparens
DonwnyanuH Y., npodeccop, Cepbus, conpeacepatens
Burtowesud 3., npodeccop, Cepbus, conpeaceaarens i
Yymarynos b.T., akagemnk HAH PK, KasaxcrtaH, conpeacepatens
EsaHosuu A., npodeccop, Cepbus, conpeacenatens

Munowesuy X., npodeccop, Cepbun, npeacenartens Oprkomurera
Nerroeuu 4., npodeccop, Cepbus, 3am. npeaceaarens

Yy6apos J1.B., npodeccop, Poccus, 3am. npeacenartens

BaHAaHUH M., npodeccop, bocHus u lepuerosuHa

Byxosuy M., npodeccop, bochusa u fepuerosmHa

fosegapwuua B., npodeccop, bocHusa u lepuerosuHa 1]
MepyHuuny b., akapemunk, bBocHua u NepuerosuHa
Nukyna M., npodeccop, bocHua u lepuerosuHa |
KpéHep ., npodeccop, lfepmanHua l
PozHep K., npodeccop, Ffepmanus

Paw M., npodeccop, lepmaHus |
LWWokunHa H.10., pokTop, lfepmaxung
bnayHwrenH H., npodeccop, U3paune
KuT E., npodeccop, U3pannb
Cnagxesuy M.C., poktop, U3pannb _
Danaes H.T., akagemuk HUA PK, KaszaxcTan ]
OpyHxaHos M.K., akapemuk HAA PK, KazaxcTan

Temupbekos H.M., npodeccop, Kazaxcran

HarHakos AK., akagemuk HAH PK, Kbiprbisctan [
Oumutposckn ., npodeccop, MakegoHuUs
Aumosckn [., akagemuk, MakeaoHua
exyToscku H., npodeccop, MakegoHus
bbiukos U.B., yn.-k. PAH, Poccun r
Mocksuues B.B., npodeccop, Poccua
Motanos B.M., npodeccop, Poccua [
Notatypkun O.U., npodeccop, Poccun
CmaruHd C.U., un.-k. PAH, Poccus
CtemnkoBckuil A JN., akagemuk, Poccus
®enotos A.M., un.-k. PAH, Poccun
Wakaypos B.B., un.-k. PAH, Poccusa
Apanpxenosuu U, npodeccop, Cepbus
Babwuu P., npodeccop, Cepbus
Bankosuy b., npodeccop, Cepbusn
bauesuny M., npodeccop, Cepbusa
Boésuu P, npodeccop, Cepbus

fan4 /1., npodeccop, Cepbus
Jopocnosauku P., npodeccop, Cepbus

Bproayka Barba, 27.08. - 31.08.2011. Hyasa, 31.08. - 05.09.2011. J[
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Hopuy A., npodeccop, Cepbus
3euesuy P, npodeccop, Cepbus

Kapwuy [l., akagemuk, Cepbus
MwunosaHoBuy I, akagemuK, Cepbus
MwunosaHosuy W., npodeccop, Cepbus
Musaunosuy b., npodeccop, Cepbun
Musaunosuy XK., npodeccop, Cepbua
Netposwud B., npodeccop, Cepbus
Metposuny M., npodeccap, Cepbua
Muannosuy C., akagemuk, Cepbus
MpoTtnu E., npodeccop, Cepbun
PageHkosuy B., npodeccop, Cepbua
PapgeHkosuu C., npodeccop, Cepbusa
Paéauy M., npodeccop, Cepbun
Pakouyesud B., npodeccop, Cepbus
CreBosuny C., npodeccop, Cepbun
Llakmu B., npodeccop, Cepbus
KaHaHTau A., npodeccop, Taunang,
E3zeaunHe [l., npodeccop, TyHuc

Taxup bepupu Moxameg, npodeccop, TyHuc
HOnpawes 3.X., npodeccop, Y3bekucTtaH
Masuuesuy XK., npodeccop, YepHoropua
AitHapccoH b., mpodeccop, Weeuunn

Opl'aHVI3aL\MOHHbIﬁ KOMMUTET:

XpaHucnas Munowesuu, Cepbus, npeaceaarens
Neonup Yybapos, Poccus, 3am. npeacepatens
LoiuuH MetkoBuy, Cepbus, 3am. npeaceaaTens
MUBaH ApaHpxenosuy, Cepbus

Hatawa Pagenkosny, Cepbus, yueHsiii cekpeTapb
Aparan Auumosuy, Cepbus, yueHsblii ceKkpeTapb
Mwunana ApuroHosuy, Cepbus, y4YeHbll cekpeTapb
Conn Beitzens, Poccus, yueHsiil cekpetaps
Mwunuua EBaHoBuy, Cepbus

Aparan PagoBaHoBuy, Cepbus

Bnagmua CrosaHoBuy, Cepbua

Munena Metposuy, Cepbua

Enena Bysakosuu, Cepbus

dannane Jowwny, Cepbusn

Anekcanap Banspesuy, Cepbus

dparan lopuy, Cepbus

Cnasuya Jawmny, Cepbun

Bynsa, 31.08. - 05.09.2011. Bprbauka Barba, 27.08. - 31.08.2011.
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- Scientific Committee:

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

Resch M., professor, Germany

Roesner K., professor, Germany

Shokina N., doctor, Germany

Blaunshtein N., professor, Israel

Kit E., professor, israel

Sladkevich M., doctor, Israel

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

Dimitrovski D., professor, Macedonia

Dimovski D., doctor, Macedonia

Sekutovski N., professor, Macedonia

Pavicevic Z., professor, Montenegro

Bychkov LV., professor, Russia

Fedotov A.M., professor, Russia

Moskvichev V.V, professor, Russia

Potapov V.P., professor, Russia

Potaturkin O.l., professor, Russia

Shaidurov V.V., professor, Russia

Smagin S.l., professor, Russia

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

Babic R., professor, Serbia

Bacevic M., professor, Serbia

Bankovic B., professor, Serbia

Bojovic R., professor, Serbia

Cakic N., professor, Serbia

Doroslovacki R., professor, Serbia

Gajic L., professor, Serbia

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

Organizing committee:

Hranislav Milosevic, Serbia, chairman

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

Ivan Arandjelovic, Serbia

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

Dragan Radovanovic, Serbia

Vladica Stojanovic, Serbia

Milena Petrovic, Serbia

Jelena Vujakovic, Serbia

Danijel Dosic, Serbia

Aleksandar Valjarevic, Serbia

Dragan Doric, Serbia

Slavica Dasic, Serbia

byasa, 31.08. - 05.09.2011. Bprbauka barba, 27.08. - 31.08.2011.
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Cybora,
27.08.2011.

Hepesba,
28.08.2011.

[Morepessax,
29.08.2011.

YTopak,
30.08.2011.

Cpeaa,
31.08.2011.

16:00 - 21:00

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

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

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

09:00

09:00

TinaH paga koHdepeHumje MUT 2011 - Bprbauka barba

Jonasak n peructpaymja y4yecHumKa

Perucrpaumja yyecHuKa
OTeaparbe KoHdepeHuuje
MneHapHa cegHUua

Kade naysa

NneHapHa cegHULa
Pyuak

Pap no cekumnjama

Kade naysa

Pap no cekuujama
3aBpuleTak paga no cekuunjama
Beyepa

MneHapHa ceaHMua

Kade nay3a

flnenapHa ceaHuua

Pyyak

Pag no cekunjama

Kade nay3a

Pap no cekuunjama

3aspluerak paga no cekyujama
CBeuyaHa Beuepa - baHker

MNneHapHa cegHuua

Kade naysa

MNneHapHa cegHMua

Pyuak

Pap no cekuunjama

Kade nay3a

Pap no cekuunjama

3aspLleTak paga no cekumnjama
Beuepa

Opanasak yvyecHuka KoHdepeHuuje

[eo yyecHuka KoHdbepeHuuje, nytyje 3a
byasy, LipHy lopy, rge HacTasmba ca Aa-
JoUM paaom y3 NoceTy MaHcTupy Huua.

Bprbayka bamsa, 27.08. - 31.08.2011.

Bvasa. 31.08. - 05.09.2011.
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MnaH papa koHpepeHumnje MUT 2011 - byasa

YeTBpTaK,
01.09.2011.

MeTak,
02.09.2011.

Cybora,
03.09.2011.

Heperva,
04.09.2011.

MoHepemak,
05.09.2011.

09:00
12:30
14:30
15:00
17:00

09:00
12:30
14:30
15:00
17:00

09:00
12:30
14:30
15:00
17:00

12:30
14:30
17:00

09:00

MNpeseHTauuja nocrtepa T1

Pyuyak

Mperneparbe U3N0KEHUX NocTepa
3acepare pagHe rpyne W1
3asplweTak paza

Mpe3eHTaumja noctepa T2

Pyuax

Mpernepake U3N0XeHUX NocTepa
3acepatoe pagHe rpyne W2
3aspleTak paga

Mpe3eHTauuja nocrepa T3

Pyuyak

Mpernegare U3N0XEHUX nNocTepa
3acepamnse pagHe rpyne W3
3aspwerak paga

Pyuak
3acegare pagHe rpyne W4
3arsaparbe KoHdepeHuuje

Opnasak yuyecHuka KoHbepeHumje

Byasa, 31.08. - 05.09.2011.

Bprrauxa Barba, 27.08. - 31.08.2011.
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-::'_'.__‘(_jﬁv_l'_é__a.ﬁ_ﬁélpa'6,,0T,b’l~KOH¢epeHu,MM MMWT 2011 - BpHAauKa baHa

Cy66oTa,
27.08.2011.

BockpeceHbe,
28.08.2011.

NoHeaenbHUK,
29.08.2011.

BTOopHuUK,
30.08.2011.

Cpena,
31.08.2011.

16:00 - 21:00

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

09:00
11:00
11:30
13.00
15:00
16:20
16:40
18:00
19:00

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

09:00

09:00

Mpresn v perncTpauma y4acTHUKOB

Perncrpauua y4acTHUKOB
OTKpbITHE KOHbEepeHuNH
MneHapHoe 3acepaHue
Mepepsis

MNneHapHoe 3acepgaHune
Obepn

CeKuMOoHHbIe 3acesaHunn
MNepepobiB

CeKUMOHHbIe 3acefaHuns
OkaH4aHue paboTsl
YHKUH

MNneHapHoe 3aceaaHne
Mepepbis

NneHapHoe 3acenanne

Obep,

CeKUMOHHbIe 3aceaaHuns
Mepepbis

CeKuUMOHHble 3acedaHun
OkonvaHne paboTel
TOp)KeCTBEHHbIN Y)KuH — DaHKeT

lNneHapHoe 3acegaHne
MNepepbiB

MNneHapHoe 3acepgaHne
Obep,

CeKuuoOHHble 3acegannna
Mepepbis

CekuMoHHble 3acepgaHnsa
OkoHuaHue paboTb!
YuH

OTbesn Y4aCTHUKOB, 3aBepLUMBLIUX pa-
60Ty Ha KoHbepeHuUn

OTbes y4yaCTHUKOB, NPOAO/IKAOLLMNX pa-
6oty B Byase, c noceweHuem no gopore
MoHacTbipa Xuua.

MWUT 2011 e 17

PacnucaHue pabotbl KOHbepeHuun MUT 2011- byaBa

Yersepr,
01.09.2011.

NAaTHALA,
02.09.2011.

Cy66oTa,
03.09.2011.

BockpeceHbe,
04.08.2011.

lNoHegenbHUK,
05.09.2011.

09:00
12:30
14:30
15:00
17:00

09:00
12:30
14:30
15:00
17:00

09:00
12:30
14:30
15:00
17:00

12:30
14:30
17:00

09:00

Crenposole goknaabl T1
Oben

'O630pbl CTEH/A0BLIX A0KNAA0B

3acepgaHue paboyei rpynnu W1
OkoHuaHue pabothb!

CreHpoBble poknaabi T2

Obepn

0O630pbl CTEHA08bIX 4OKNALOB
3acegaHuve paboueit rpynno W2
OxoH4aHne paboTbi

CrenpoBbie goknagbl 13

Obep,

0630pbl CTEHA0BLIX AOKNAL0B
3acegaHue pabouelt rpynnel W3
OkoH4aHune paboTbl

Oben
3acegaHue paboueit rpynnbl W4
3aKpbiTMe KoHbepeHUuK

Otbe3pq 13 byasbl

Bprbauka Barba, 27.08. - 31.08.2011.

byasa, 31.08. - 05.09.2011.

Byasa, 31.08. - 05.09.2011.

Bprauka Barba, 27.08. - 31.08.2011.
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Saturday,

16:00-21:00

27.08.2011.

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

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

Sunday,
28.08.2011.

Monday,
29.08.2011.

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

09:00

Tuesday,
30.08.2011.

Wednesday,
31.08.2011.

09:00

. MIT 2011 Timetable - Vrnjacka Banja

Arrival and registration of participants

Registration of participants
Conference opening
Plenary session
Coffee break
Plenary session
Lunch

Oral sessions

Coffee break

Oral sessions

End of day

Dinner

Plenary session
Coffee break
Plenary session
Lunch

Oral sessions
Coffee Break
Oral sessions
End of day
Banquet

Plenary session
Coffee break
Plenary session
Lunch

Oral sessions
Coffee break
Oral sessions
End of day
Dinner

Departure

Departure of participants who continue
to work in Budva with a visit to monastery
Zhicha.

Bprbayka batwa, 27.08. - 31.08.2011.

Byasa, 31.08. - 05.09.2011.
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MIT 2011 Timetable - Budva

Thursday,

01.09.2011.

Friday,

02.09.2011.

Saturday,

03.09.2011.

Sunday,

04.09.2011.

Monday,

05.09.2011.

09:00
12:30
14:30
15:00
17:00

09:00
12:30
14:30
15:00
17:00

09:00
12:30
14:30
15:00
17:00

12:30
14:30
17:00

09:00

Poster session T1

Lunch

Reviews of poster presentations
Working group W1

End of day

Poster session T2

Lunch

Reviews of poster presentations
Working group W2

End of day

Poster session T3

Lunch

Reviews of poster presentations
Working group W3

End of day

Lunch
Working group W4
Conference closing

Departure

Byapa, 31.08. - 05.09.2011.

Bprbauka bara, 27.08. - 31.08.2011.
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PAOHE TPYTE

W1 — PagHa rpyna (okpyrau cvo) “lMpo6aemu caBpemenor ob6paszosatba y
MmaTemaTMLM, MeXxaHuum U uHpopmaTuun”

Axkademux Jypuj MsaHosu4 LLJOKUH

JonucHu unaH PAH Anamonuj Muxajnosuy ®edomos

Mpodecop BukTop KOHCTaHTUHOBMY AHpejes

Mpodecop Jypuj HuKkonajesny 3axapos

Mpodecop XpaHucnas Munowesuh

Mpodecop CeernaHa Ctesosuh

Mpodecop Majas Canumosuy XaknMmsjaHoB

W2 — PagHa rpyna (okpyriu cto) “MaTtematuuko moaenoBarse”

Arkademux Jypuj NearHosuy LLIOKUH

Axademux Banepuj lNaenosuy MameejeHko
MNpodecop Ceprej Kysmud [onywiko
Mpodecop Amntpuj Aredpenosud Kamajes
Mpodecop XpaHucnas Munowesuh
Mpodecop fojumn Netkosuh

Mpodecop Bragnumup Muxajnosuy CafoBekuj

W3 — PapgHa rpyna (OKpyram cro)

“PayyHapcKyU CUCTEMU BUCOKMX nepdopmaHcu, MHbOpMaunoHe u TeNeKomy-
HUKauuoHe TexHonoruje”

Akademux Jypuj Neanosguy LLOKUH

Honucuu ynan PAH Bukmop [aepunosuy Xopowesckuj
Npodecop Bopuc Muxajnosud MuHCKHY]

Mpodecop XpaHucaas Munowesuh

Hoktop Butanuj Ceprejesny HuKybLes

NMpogecop fAojunn Metkosuh

JonucHu unan PAH Ceprej Mpuropjesuy Pycakos
LokTop Urop Jypjesuy Typ4aHOBCKHK]

W4 — PapHa rpyna {okpyraum cro)

“CrUCcTeMU MOHUTOPHHTA XUBOTHE cpeaune”
Axademux Jypuj Nearnosuy LOKUH

AonucHu ynaHd PAH Wzop Bjauecnasosuy buvkos
Npodecop /byamuna BacumesHa Macesn
Npogecop AojunH MeTkosuh

MNpodecop Bagum MNetposud [MoTanos
NMpodecop Omer Juocndosuy MNoTatypruH
Mpodecop CeeTnana Cresosuh

Joktop Omer Egyapaosuy Jarkybajnuk

Bprbauka bawwa, 27.08. - 31.08.2011. bynea, 31.08. - 05.09.2011.
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PABOYUE IPYrilibl

W1 — Pabouas rpynna (kpyrabiit cton) «Mpabaemsl cospemeHHoro o6pasosa-
HWUA B MaTeMaTuKe, MexaHuKe, HHPopmaTHKe»

Akademuk HOpuli MeaHosuY LLoKuH

Yn.-k. PAH Anamonul Muxaiinosu4 ®edomos

Mpodeccop BukTop KOHCTaHTUHOBUY AHapees

Mpodeccop tOpuit Hukonaesuy 3axapos

Mpodeccop XpaHucnas Munolwesuy

Mpodeccop Ceetnaxa Cresosuy

Mpodeccop Maas CaammosBuy Xaknm3sHOB

W2 - Pabouas rpynna (Kpyrabiit cton) «MaTtemaTtudeckoe Moaenvuposanuen

Akademuk HOpuli MeaHosuy LLJokuH

Axademuk Banepuli lasnosuy MameeeHKO
Mpodeccop Ceprert Kysbmuy lonyLiko
NMpodeccop Amutpuit Anbdpenosumy Kamaes
Mpodeccop XpaHucnas Munowesuy

Mpodeccop JoHuuH [MeTkoBUY

Npodeccop Bragumup Muxainnosuy CagoBCcKui

W3 — Pabouasn rpynna (kpyrasiii cron)
«BbICOKOMNPOM3BOAUTE/IbHBIE BbIMUCAUTENbHbBIE CUCTEMDBI, MHGOPMALMOHHbIE
U TeNEeKOMMYHUKALMOHHbIE TEXHOIOFUUY
Axademux FOpuli MeaHosuy LLIoKUuH

Yn.-k. PAH Bukmop laspunoguy Xopowegckul
Mpodeccop bopuc MuxannoBuy MUHCKUA
Npodeccop XpaHucnas Munowesuy

JokTtop Butanuit Cepreesuy Hukynbues
Mpodeccop LonuunH MeTkosuy

Yn.-k. PAH Ceprelt lpuropbesmu Pycakos
HokTtop Urops KOpbeBud TypuaHOBCKUA

W4 — Pabouas rpynna (Kpyrablii cton)
«Cuctembl MOHUTOPUHIA OKPYIKAKOUWEH cpeabi»
Axademux FOpuli MeaHosuy UIokuH

Yn.-k. PAH Uzopb Bavecnasosuy bsl4Ko8
Mpodeccop ioagmuna BacunsesHa Maccenb
Npodeccop AorunH Metkosuy

Mpodeccop Bagum MeTposuy Mortanos
Mpodeccop Oner Mocndosuy MoTaTypKuH
Mpodeccop CeTnaHa CreBoBUY

HokTtop Oner 3ayapposuy Akybannuk

Byaga, 31.08. - 05.09.2011. Bptbayka barba, 27.08. - 31.08.201 1.
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" \WORKING GROUPS

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

Academic Yuri Ivanovich Shokin

Corresponding Member RAS Anatoly Mikhailovich Fedotov
Professor Victor Konstantinovich Andreev

Professor Yuri Nikolaevich Zakharov

Professor Hranislav Milosevic

Professor Svetlana Stevovic

Professor Gayaz Salimavich Khakimzyanov

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

Academic Yuri lvanovich Shokin

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

Professor Dojcin Petkovic

Professor Vladimir Mikhailovich Sadovskiy

W3 — Work group (round table)
“High Performance Computing, information and communications technology

”

Academic Yuri lvanovich Shokin

Corresponding Member RAS Victor Gavrilovich Khoroshevskiy
Professor Boris Mikhailovich Glinskii

Professor Hranislav Milosevic

Dr. Vitaly Sergeyevich Nikultsev

Professor Dojcin Petkovic

Corresponding Member RAS Sergey Grigorievich Rusakov

Dr. Igor Yurievich Turchanovsky

W4 — Work group (round table)

“Environmental monitoring systems”

Academic Yuri lvanovich Shokin

Corresponding Member RAS Igor Vyacheslavovich Bychkov
Professor Lyudmila Vasilevna Massel

Professor Dojcin Petkovic

Professor Vadim Petrovich Potapov

Prof. Oleg losifovich Potaturkin

Professor Svetlana Stevovic

Dr. Oleg Eduardovich Yakubailik

Bprauka barba, 27.08. - 31.08.2011. Bbyasa, 31.08.

- 05.09.2011.
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pPacnopes akTMBHOCTU NO canama

1. Perucrpauuja yuecHuKa Ha peuenumju xotena “3sesga”,

- cyboTta 27.08.2011. og 16:00 ao 21:00 caT

- Hegesva, 28.08.2011. oa 08:00 oo 16:00 catn
Llepemonunja oTsapatrba - cana “lou”, xoten “3se3na”
MneHapHa 3acepama - cana “foy”, xoren “3sesga”
3acepamse cekumje S1 - cana “pyxa”, xoren “3Be3pa”
3acepatse cerkumje S2 - cana “Mopasa”, xoten “3sesga”
3aceparse cekuuje S3 - cana “Tou”, xoren “3se3na”
3acenarbe cekuuje S4 - cana “KonaoHuk”, xoten “3ee3pa”
3acegame cexuuje S5 - cana “Ubap”, xoten “3se3na”
3acepare cekuuje S6 - cana “Ubap”, xoten “3sesga”

10 3aceparse cekunje S7 - cana “Konaornux”, xoten “3sespna”

©ENOU A WS

Mecra npoBeaeHua meponpuatiii KondepeHumnu

1. Perucrpaymsa y4acTHWUKOB, X011 TOCTUHMUbI “3Be3ga”,

- cyb66ota 27.08.2011: ¢ 16:00 go 21:00,

- BOCKpeceHbe, 28.08.2011: c 08:00 go 16:00.

Llepemonua oTkpbITusA - 3an “Tou” roctuHuubl “3sesna”
lneHapHble 3acenaHus - 3an “Tou” rocTuHULbI “3Be3na”
3acepaHua cekuuu S1 - 3an “Tpyka” roctuHuubl “3sesga”
3acepaHuna cekuuu S2 - 3an “Mopasa” roctuHuubl “3sesga”
3acepaHua cekuuu S3 - 3an “fou” rocTuHuubl “38e3na”
3acepaHus cekunu S4 - 3an “KonaoHuUK” roctuHuubl “3se3na”
3acegaHus cekuuu S5 - 3an “Ubap” roctuHuubl “3sesga”
3acenaHus cekunm S6 - 3an “Ubap” rocTuHUubl “3B8e3a3a”

10 3acepaHua cekunu S7 - 3an “KonaoHuk” roctMHuubl “3Be3sga”

©ooNOU AW

Conference venue

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

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

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

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

©oNO U R WN

Byapa, 31.08. - 05.09.2011. Bprbauka barba, 27.08. - 31.08.2011.



MUT 2011 e 25

S Cexuuja 1 - “MaTemaT4Ko MOAENOBaHE Y XMAPOANHAMULN"
cenvembap Ognasak us Byase Cexumja 2 — “MaTemMaTUYKO MOAENOBALE Y MEXAHMLLM YBPCTOr Tena”
{nowepema) Cekumja 3 — “MaTemaTnka”
o Cekuuja 4 — “UHdopmaLoHe TexHoNoruje y obpasosarby”
T . R
< % ;5;( Cekuuja 5 — “fecuHdopmaumore TexHonoruje”
v . .
g £ Cekunja 6 — “UndopmaupoHe TexHONOTM]E ¥ yNpaB/batby”
2 Cekumja 7 — “MHdopmaumoHe TexHonoruje”
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e w58 Mocrep MocTep npesenTaumje T1 — “MaTemaTuka”
< E'g. npesenTaymje T3 5 pnp Lm
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o © c . .
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Bprbauyka barba, 27.08. - 31.08.2011. byaga, 31.08. - 05.09.2011. byasa, 31.08. - 05.09.2011. Bprbayka barba, 27.08. - 31.08.2011.
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Cekuna 1— «MartemaTiyeckoe MOgENIMPOBAHME B TMAPOAUHAMMKE »
5

ceHTROpA Omvezg w3 byasb
{noHeaenbHMK)

Cexkuua 2 — «MaremaTuyeckoe MogenupoBaHue B MeXaHUKe TBeporo Tena»
Cexkuua 3 — «MaremaTunkar»

Cekuma 4 — «MRGOPMAUNOHHbBIE TEXHONOMMU B 06pasoBaHnmn»
Cekums 5 — «[eoMHPOPMaLNOHHDbIE TEXHONOTUUY
Cekuma 6 — «MHPOPMALUOHKbIE TEXHOAOTUM B yNIPaBNEHUN»

4
ceHTabps
{sockpeceHbe)

Cekuma 7 — «MHOOPMALNOHHbBIE TEXHONOTNUNY

CreHpoBbie

poxnagy T3 CreHaoBble goknaab!l T1 — «MaTemaTtuka»

3
ceHTabpA
{cy6607a)

CreHpoBble AoKAaAbl T2 — «MaTtemaTyeckoe MOAEIMPOBaHNE»

Obep,

CreHaoBblie AoKNagbl T3 — Bce « MHGOPMALMOHHBIE TEXHONOTUUY

CreHpgoBble g o e
AOKnaabl T2 .paﬁou_eu, =

4 -'rpv_nnu w2

2
ceHTabpa
{naTuuua)

Pabouue rpynnbi:

— =

0630pbl CTEHAOBbIX AOKITAA0B

CrengoBbie "
AoKnagbi T1 B

1
ceHTabpA
(4evsepr)

IKCKYPCMA B MOHACTbIpb Huua

31
asrycra
(cpeaa)

Nepeesa 8 byasy

3
P
I Q
g2
=g
[
T

Cekuua 7 Cekumna 7

CeKkunsa 3 Cekuumn 3

30
asrycra
(sTOpPHMK)

Cexuus 2 Cekumna 2

NneHapHoe
3acepanue P5
MneHapHoe
3acegaHue P6

Cexuuna 1 Cekuma 1
]
Cekuma b Cekuynn 6

Mepepbis

Cekumnna 4 Cekuma 7

Cekums 3 Cekuyma 3

Obep

CeKkyms 2

NaeHapHoe
3acepaHue P3
MneHapHoe
3acepaHue P4

Mepepbis

Cekuymsa 2

29
aBrycra
(noHeaenbHuK)

Cexuma 1 Cexumn 1

CeKuua 5 Cekuuma 5

Cexuyuna 4 Cexuus 4

Cekuyns 3 Cexuua 3

MekayHapoaHan KoHpepeHuma « MatemaTtnyeckme U MHpopmaLuoHHble TexHonornm, MIT 2011»
28
asrycra
(Bockpecenbe)
Perucrpayua
¢ 08:00 go 16:00
NneHapHoe
3acepanue P1
MNepepbis
MnexapHoe
3aceganune P2

Cexkumna 2 Cekumn 2

Cekumsa 1 CeKkymnna 1

27
aerycra 3aesg Bo BpHauky baHio
{cy6607a)

Pervcrpauva
€ 16:00 ao 21:00

AeHb
BpemAa
08:00
09:00
09:45
10:45
11:00
11:30
12:30
13:30
14:30
15:00
16:20
16:40
17:00
18:00
19:00

Bprbadka batba, 27.08. - 31.08.2011. byaga, 31.08. - 05.09.2011. Byasa, 31.08. - 05.09.2011. Bprbauka batba, 27.08. - 31.08.2011.
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Oral session 1 — «Mathematical modeling in hydrodynamics»
| september Departure Oral session 2 — «Mathematical modeling in mechanics of continua»

Oral session 3 — «Mathematics»

Oral session 4 — «Information technologies in education»
Oral session 5 — «Geoinformation technologies»

4
September
(Sunday)

QOral session 6 — «Information technologies in management»
Oral session 7 — «Information technologies»

Poster session T3 Poster session T1 — «Mathematics»

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

3
September
(Saturday)

Lunch

Poster session T2

2
September
(Friday)

Working groups:

Reviews of poster presentations

=
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o
o~
=
@
R
oo
o
=]
c
ﬁ |
g 4 :
—_ o £
g 23 ‘b
2 - g g Poster session T1 &k
=] < 3 o
© e ;; .
w =
: ¥
-2 —_ -
£ > > - - el
— 3 %3 Visit monastery Zica h
c o€ oY
© T o 90 e il |
3 P g
—_— 3 ’
8 = E Transfer to Budva .
et
g S g Orat session 7 Oral session 7 )ll
o = a @
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Agatonovic M., Faculty of Electronic Engineering, Serbia

stankovic 2., Faculty of Electronic Engineering, Serbia

Milovanovic B., Faculty of Electronic Engineering, Serbia

poncov N., Faculty of Electronic Engineering, Serbia

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

modeling

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

Alekseev G.V., Mucmumym npuxnadroi mamemamuxu B0 PAH, Russia
Tereshko D.A.

Control problems for hydrodynamic models of continuum mechanics

B pa6oTe paccmaTpuBaOTCs 334a4M yNpPaBAeHus 418 rMAPOONHAMUUECKUX Moae-
Nen MexXaHWKKU CNIOWHbIX Cpea. YKaszaHHbie 3a4aun GopMyIUpyIOTCA KaKk 3a4auu
YCNOBHOW MUHMMMU3ALMU GYHKUMOHANOB KauecTsa, 3aBUCALMX KaK OT cnabbix pe-
WeHWH Kpaeso# 3a4aun AN pacCMaTpUBAEMON MaTemMaTUMUeCcKoW mMoaenu, Tak u
ynpasnenui. C ucnons3oBaHvem merogos pabot [1, 2] uccneayetcs mobanbHas
pa3peLwmMmoCcTb MCXOAHBIX KpaeBbix 3a4a4 M 33434 yNpas/ieHus, BbIBOAATCA CUCTE-
Mbl ONTUMANBLHOCTH, OMMUCLIBAIOLLME HEODXOAUMBIE YC0BUSA IKCTpeMyMa. Cuctema
ONTUMANbHOCTU COCTOUT U3 Tpex YacTel. MepBan ee YacTob NpeAacTasnaeT cobon Kpa-
€Byl0 3aJauy ANA rNaBHOro COCTOAHWA. POIb BTOPOM YacTU vrpaeT conpsKeHHast
3afiada A8 CONPANKEHHOrO COCTOAHUA. TpeTbe YacTbio ABAAETCA COOTHOLUEHME,
cBA3biBalowiee mexay coboi ynpasnerus, BXOAALLME B NEPBYIO YaCTb, ¥ CONPSIKEH-
HOoe cOCTosAHUWe. Ha ocHOBe aHa/nn3a CUCTEMbl ONTUMANbHOCTM YCTaHaBAMBAOTCA
[0CTaToOYHbIe YC/I0BUA Ha UCXOAHble daKHble, obecneuynsarowme eUHCTBEHHOCTD
peleHnin KOHKPETHLIX 33434 YNpaB/eHns, U C UCMONb30BaHUeM MmeToda HbloToHA
Y MeToAa KOHEeYHbIX 3/1EMEHTOB pa3pabaTbiBatOTCA anropUTMbl YUCIEHHOMO pelue-
HUA IKCTPEManbHbLIX 3aga4y. ONUCaHHaA MeTOAMKA NpumeHuma ana aubdepeHum-
a/IbHbIX YPABHEHUH rMAPOAUHAMMKM, TENNOBOI KOHBEKLMM, TeNnomacconepeHoca
M MarHUTHOW rMapoAnHaMUKK. Ee TakKe MOXKHO NPUMEHATb NpU NCCAe0BaHUK

Byasa, 31.08. - 05.09.2011. Bprbayka bama, 27.08. - 31.08.2011.
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JKCTpeManbHbIX 3a4ad Ans AMdOeperLManbHbiX ypaBHEH!A akyCTUKNA W 3neKTpo-
marHeTusma.

Ha KoHKpeTHom Npvmepe 3a4a4n o6TeKaHUA Kpyrosoro 4uanHApa NN0CKUM NoTo-
KOM BA3KGOW KMAKOCTH MOKA3aHa BOMONKHOCTb 3HAUMTENBHOTO YMEHbBLUIEHNA 3Ha-
ueHuit Ko3pduuMeHTa N06OBOTO CONPOTUBAEHUA 3a CYET ONTUMaNbLHOrO Bbibopa
PEXUMOB OTCOCA MUAKOCTM M HArpeBaHus Ha HEKOTOPbIX YYACTKax rpaHuLbl.

PaboTa BLINOAHEHA NpW (GUHAHCOBOM noapepskke rpaHTa POOU (kog npoexra
10-01-00219-a) 1 rpanTos [BO PAH {npoekTbl 09-1-N29-01, 09-1-OMH-03, 09-II-
CY03-003 v 09-111-A-03-07).

[1] Anexcees I.B., Tepewko A.A. AHanW3 n oNTUMU3aLKA B MMApOAUHaMIKe BA3KOW
XUAKOCTH. BnagmsocTok: flanbHayka, 2008.

[2] Anexcees .B. ONTuMmM3aymna B CTaLMOHAPHbIX 3aAadax Tennomacconeperoca u
MarHuTHoOW rugpogmHamuku. Mockea: HayuHbl¥ mup, 2010.

Andreev VK., Institute of Computational Modelling SB RAS, Russia
Bekezhanova V.B., Institute of Computational Modelling S8 RAS, Russia

The convective two-layer stationary flows and their stability

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

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

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

Andreeva N.M., Siberian Federal University, Russia
Nazimova D.1., Uncmumym neca CO PAH, Russia

UHPpopMaumMoHHan Moaenb 30HanbHOM pacTuTenbHocTy K0xHOM Cubupw

[N necHbix akocucTem CMBMPY akTyanbHOM 3afayei ABAAETCA ONpeaeneHne uin
YTOUHEHUE K/NOYEBbIX XapaKTEPUCTUK KnumaTa (ananasoHa 3HaYeHul Tenno- Baa-

Bprauxa batba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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roobecneuenHocT, aedyUMTa YBNAXKHEHUA U T.4.) U TEX NOPOTOBbIX 3HaYEeHuUit (co-
CTORHWIA), MPU KOTOPbIX PaCTUTENILHOCTDL NEPEXOAMT U3 OAHOIO 30HANBLHOTO Knacca,
unun 6uoma, B Apyroi, Hanpumep, nec B cTens, NMBo 04HA rocnoAcTBYIOWAA NecHan
30HanbHan dopmauma B apyryro. Lesib cozganns 6asbt gaHHbIX «EMOM» 8 cepeau-
He 1990-x rr. cocTosNa B BLIABNEHUU COBPEMEHHDBIX CBA3EN MeXAy pacTUTeNbHO-
CTbIO M KTUMATOM Ha LtuMpoKom reorpaduyeckom ¢oHe.

O6beKkTom npeameTHON 06nacTh {0BNACTU yyeTa) CAYKUT TeppUTOpUanbHas efu-
HULUA (3KOpernoH) ¢ O4HOPOAHOI 30HANBHON PaCTUTENLHOCTEID, C XapaKTepuayio-
WUMK ee NnoKasaTenamu KaMmata, GUKCUPOBaHHLIMKU B MHOTONETHUX AaHHbIX pe-
nepHOM TOYKM - meTeocTaHuuK. K HacTosAwemy BpemeHun 6asa gaHHbIX BKAOYaeT
XapaxkTepucTukn 620 penepHbix TOUEK 1 TeCT-NOANIOHOB BO3ANE HUX.

B xope MCCﬂEAOBaHMﬁ YCTaHOB/IEHO, YTO BbIAB/NEHHbIE XaPaKTEPUCTUKN KNUMaTa
ABAAKOTCA CMCTEMOOGpa3leLU,MMM M NPeaAcTaBAAT UHTEpPEC O/ MOAENUPOBAHNA
pa3NMYHbBbIX XapaKTepHUCTUK ecTeCTBEHHOMW 30HaNbHOW PACTUTENBHOCTU NPU pa3HbIX
cueHapuax Kamarta.

B pe3ynbraTe CTaTUCTMHECKOrO aHanu3a HaKoM/eHHbIX OAHHbIX MOMyYeHa OLeHKa
penpe3seHTaTUBHOCTM KaXK[0ro M3 KANMATUYECKUX MapameTpos LMPOTHBLIX 30H,
MoA30H WM BbICOTHO-MOACHbIX NOACOB, @ TAKXKe Knumaapeanos opmauynit u cybdop-
Mauumii B rpaHMLax pasHbiX perMoHoB, OHa cocTasnseT 45-55 %. MNonydeHbl craTu-
CTMYECKWE OLIEHKU WHTEPBa/ioB UX U3MEHEHMA U CTENeHb HaneKHOoCTW. B HacTo-
Allee Bpems Ha ocHoee 6asbi AaHHbix BUOM co3gatotcsa rpaduyeckne nopTpeTsl
30HaNbHbIX, CEKTOPHbIX MOAPA3AENeHNIU PACTUTE/IbHOTO NOKPOBa, apeanos ¢popma-
umMn (KegpOBOK, NUCTBEHHUUHOMW, COCHOBOW, NUXTOBOM M AP.) U BLICOTHO-NOACHBLIX
KOMMNEKCOB TUMOB /1eca B PazfINiHbIX KAMMaTUYECKUX KOOPAUHATax.

Pabora BbinontHeHa no Nporpamme Mpesnanyma PAH «Buonoruyeckoe pasHoobpa-
3une», npoekT CO PAH Ne 23.2

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

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

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

Gachenko A.S., Institute for System Dynamics and Control Theory of S8 RAS, Russia

Ruzhnikov G.M., Institute for System Dynamics and Control Theory of S8 RAS, Russia

Sorokovoy A.A., Institute for System Dynamics and Control Theory of 58 RAS, Russia

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

Khmelnov A.E., Institute for System Dynamics and Control Theory of S8 RAS, Russia

UHTerpauua mHopmauunoHHbIX pecypcoB 6uopasHoo6bpasua baitkanbckoro pe-

FMOHA B paMKax reonoprtana

B HacTOAllee BpemA aKTya/bHO COBMECTHOE WCRoab3oBaHWe WHOOPMALMOHHBIX
pecypcos 6nopaszHoobpasna balikanbckoi npupogHon TeppuTopumn (BNT) ana no-
Ny4eHUa HOBbIX 3HaAHWH. CyLeCTBYIOWAR IOKaNM3aUMA 4aHHbIX Ha NePCOHaNbHbIX
KOMNbIOTEPax MHCTUTYTOB MHLL CO PAH 1 OrpaHMYeHHbIN goCTYN ABAAIOTCA Cepbes-
HbIMU cAepKUBAOWMMU daKTOpPamMK NPU NPOBEAEHUU KOMNMEKCHbIX MEXAUCUN-
MIHApHbIX MccnegoBaHuit ¢nopbl U dayHbl GallkanbCckoro permoHa. Kpome toro
CYWECTBYET LE/bIN pAd TEXHONOrMYEeCKMX Npobnem COBMECTHOro Ucnonb3osaHuA
UHPOPMaLMOHHbIX pecypcos coTpyaHukam CO PAH, CBA3aHHbIX C HafiMuKMem pas-
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JIMYHBIX GOPMATOB XpaHEHUA AaHHBIX, 6ONbUIMM KONUYECTBOM MCMONb3YEMbIX NPO-
€KUM, Heobx0AMMOCTbIO 0becneyeHus pernameHTUPOBAHHOIO A0CTYNa U T.4,.
Of4HWM M3 NOAXOAO0B PELIEHWA 3Toi npobaems! ABnAeTcA paspaboTka cneunany-
3MpPOBAHHOIO reonopTana C NPOCTPaHCTBEHHO-pacnpeaeneHHbIMUA AaHHbIMWY, KOTO-
pbili peanusyeT cnepytolne GyHKUMN:

obecneyeHne eqUHOr0 YHUGULMPOBAHROMO AOCTYNa K AaHHBIM, PaCNONOKEHHbIM
Ha pa3HbIX KOMNbIOTEPAX, UMEIOWMM pa3Hble GopmaThl U T.4,;

NyBANKaUWA PENALIMOHHBIX U KapTorpaduuecknx AaHHbIX B ceTH NHTepHeT;
obecneueHune cpeacTs NOUCKa AaHHbIX;

pernameHTauua aocTyna ans obecneveHnn cobnogeHmns aBTOPCKOro NPaea Ha uc-
Nonb3oBaHUe JaHHbIX.

PaboTa BbINOAHEHa NPU GUHAHCOBOW NOAAEPIKKE MEANCUMITMHAPHOIO UHTErpa-
umoHHoro npoekta Ne 121 CO PAH.

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

An inequality for the Haar measure

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

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

An extension of Steinhaus’s theorem

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

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

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

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

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

Bprbauka barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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Arkhipov D.G., Novosibirsk State University, Russia

Tsvelodub O.Y., Uncmumym mennodusuxu um, C.C. Kymamenadse, HIY, Russia

MogennposaHue HEAUHEWHDLIX BONH Ha NOBEPXHOCTH TOHKOR NAEHKU HNAKOCTH,
06TeKaemoi TypbyneHTHbIM MOTOKOM rasa

CoBMECTHOE TeHeHWe XUAKOCTU 1 rasa - Kaaccuyeckaa npobaema rugpoanHamuki.
B NpUNOKEHWU K TeNNodr3INKe U XMMUUYECKON TEXHONOIMU, Kak NpaBuno, BCcTpeya-
eTcA TYpOyNeHTHOe TedeHM e ra3a Hag TOHKUM, NOKPLITLIM BOAHAMU COEM XKUA-
KoCTW. PellleHne conpsaxeHHOM 3a4a4m CBA3aHO CO 3HAUUTE/IbHLIMU BbIUNCINTE b~
HbIMW TRYAHOCTAMM, NO3TOMY 06bINHO NpY MOAENNPOBaHMU BbIAENAIOT ABa 3Tana:
BbIYUCNEHME HANPsXEHWA rasa Ha NMOBEPXHOCTU MAEHKM W Nocneaylolni pacyeT
3BOJIIOLMN BOMTH B XUAKOCTU. CKOPOCTb MUAKOCTHU 3HAUUTENIbHO MEHbLLIE XapaKTep-
HOM CKOPOCTM ra3a, NO3TOMY NOBEPXHOCTbL Pa3Aena MOKHO CUUTATb KeCTKOW U He-
noABuKHON. Kpome TOro, BCieacTsne ManocTy TOMLMHBI IEHKK, MOXKHO BO3MY-
LIEHUA CKOPOCTU ra3a, Bbi3BaHHblE HEPOBHOCTLIO NMOBEPXHOCTU pasjena, Nonaratb
NYHEeWHbIMUK. B 3TOM cnyyae, npefcTaBneHue BO3MyLWEeHUs mewbasHON rpaHulpl B
BUOE CyMMbl paga Pypbe NO3BONAET OrpaHUUUTL 3a4ady onpefeneHns Hopmanb-
HbIX M KacaTeslbHbiX HaNPAXeHUI ra3a Ha NOBEPXHOCTU PACCMOTPEHUEM NULWLb OA-
HOW NPOCTPAHCTBEHHON rapMOHUKMK.

B pgaHHol paboTe, ¢ NOMOLLBIO CNELManLHOTO NPeobpPasoBaHUA KOOPAMHAT, OTOo-
6paxaloLlero HecTaLlMOHAPHYKO M HEM3BECTHYIO 3apaHee 06/1aCTb TeYEHUA B NOJIOCY
MOCTOAHHOMN TONWMHBI, NPUMEHEHHOTO K TEH30PHOW dopme ypasHeHWi rugpoam-
HaMMUKM NMOYYEHA MOLENbHAA CUCTEMA YPABHEHUI ANA PELLEHWNA 33/a4M B KUAKO-
cTW. B cnyvae HebonbwmKx Yncen PeiHONBACE MUAKOCTU NOAYYEHHANA cUCTeMa CBe-
AeHa K 0aHOMY UHTerpo-anddepeHmantHOMY YPAaBHERUIO ANS TONLUMHBI NAEHKMA.
Ona HanpseHWN rasa, onpegenfaemsix No Moaeny beHakamuHa, BbINONHEH aHa-
N3 IMHEWHOMN YCTOMUMBOCTH PEWEHWUI BbIBEAGHHOTO YPaBHEHMA.

Pabora BbinonHeHa Npu $UHAHCOBOM Noaaepkke rpaHTta MpasutenscrBa Poccuu
[ANA TOCYRapCTBEHHON NOAAEPKKU HAYYHbIX UCCEA0BaHUM, MPOBOAMMBIX NOA PY-
KOBOACTBOM BeAyUMX YYeHbIX B poccuitckmx Bydax Ne 11.G34.31.0035 (roy Brno
«HOBOCMOUPCKUIA rOCYAapCTBEHHBINA YHUBEPCUTET») U rpaHTa Poccuitckoro donaa
dbyHOameHTaNbHbIX UccnenosaHuit (Kog npoexta 10-08-91333-HHWO-a).

Baklanova O.E., Bacmouro-Kazaxcrmancrull 2ocydapcmeennstii mexnudeckull ynusepcumem um. 4. Cepuxbaesa,
Kazakhstan

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

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

Byapa, 31.08. - 05.09.2011. Bptbauka bara, 27.08. - 31.08.2011.



62 e Boauu KoHdhepeHumje e CnipasoyHuk koHepeHuun e Conference Information

our experiments show that 3FA-standard is usually better, and it is not surprising
because the additional information on the palette was used in decomposition. On
the other hand PAL-standard is more universal and has the same coefficients for a|)
pictures and palettes.

Baklanova O.E., BocmoyHo-Kazaxcmarckuti zocydapcmeentbild mexruveckutl yHugepcumem um. []. Cepuxbaesa,
Kazakhstan

Colour roundoff algorithm based on octrees

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

Baklanova O.E., Bocmouro-Kazaxcmancxkull 2ocydapemaentbill mexnuveckul yrueepcumem um. 4. Cepurbaesa,
Kazakhstan

Data compression with Y]]- algorithm for the approximation based on the con-
tinuous and discrete B-splines

This article contains the description of }T]-algorithm for the approximation of the
function with two independent variables by the sum of products of one-dimensional
functions. It is easy to describe the construction of the best 3 T-approximation with
the given accuracy level. The structure of the construction of the best ¥ T-approx-
imation usually repeats this structure with some differences concerning with the
algorithm for the eigenvalue problem and some additional possibilities like visual
control. Some realizations of this algorithm based on the continuous and discrete
B- splines are presented here. Few examples concerning with compression in the
solving of approximation problems are described and discussed.

MWUT 2011 e 63

Balti¢ V., Faculty of Organizational Sciences, Serbia
Razli¢iti pristupi prebrojavanju permutacija sa ogranicenjima

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

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

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

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

Beisel S., Institute of Computational Technologies S8 RAS, Russia

Chubarov L., Institute of Computational Technologies S8 RAS, Russia

MaTtemaTnueckoe mogesiMpoBaHMe onoJ3HeBbIX BOAH UyHamMmu B pea/ibHbiX aKBa-
TOpHUAX

B noknage paccmaTpuMBaeTca 3afav4a MaTemMaTU4eCKOro MOAENMPOBaHUA NoBepX-
HOCTHbIX BO/H, TEHEPUPYEMBIX ABWKEHUEM MOABOAHOIO ONON3HA 1O NPOCTPaH-
CTBEHHO HEOAHOPOAHOMY CKNOHY. Onon3eHb NPeACTaBNAETCA KaK TBEPAOE KBa3u-
Hegedopmupyemoe Teno, ABNKyLeeca nog aencrsmem Habopa cun [1], BonHoBOM
npouecc oONUCbIBAeTCA € UCMONb30BAHUEM KNACCUHECKUX HEeIMHEWHbIX YPaBHEH WA
MEAKO/ BoAbl. YNCAEHHbIE aNTOPUTMbI OCHOBaHbI Ha MeTofle 3Mfepa U KOHEeYHo-
pasHocTHOM cxeme Mak-Kopmaka.

Bprbauka barba, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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MpeacrasneHbl pe3ynbTaThl YACAEHHOIO MOAGIMPOBAHUA UCTOPUYECKOrO OMON3He-
BOro LyHamu, NpuBefeHo CpaBHeHMe ¢ pe3ysTaTamu, NoNYYeHHbIMU C UCNOMb30-
BaHWeM WWPOKO U3BECTHOTO NporpammHoro naketa TOPICS v gpyrumm asTopamu.

PaGoTa BbinonHeHa npu nogaepskke POOU (rpantol 09-05-00294-a, 10-05-91052

-HUHW_a).

[1] Be#izens C.A., Xakumssaros I.C., Yybapos /1.6. MogesnposaHite nosepxHOCTHbIX BOAH,
NOPOXA3EMbIX NOLBOARLIM ONON3HEM, ABMMYLMMCA NO NPOCTPAHCTBEHHO HEOAHO-
POAHOMY CKNORY, BeluncautensHble TexHonoruu. 2010, T. 15, No. 3. C. 39-51.

Bejtovic M.
Djurdjevic D., Fakultet tehnickih nauka, Serbia

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

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

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

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

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

Genova S., Institute of Computational Modelling 58 RAS, Russia

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

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

MopuduunpoBaHHaa ogHOMepHaa Mofenb AN UccnegoBaHUA CE30HHBIX H3me-

HeHMl BepTUKANbHOI CTPYKTYpbI CONGHOFO 03epa

PaccmatpuBaeTca MoandmKauma O4HOMEPHOW B BEPTUMKANLHOM HanpasaeHuu mMo-
ANV TeMNEepaTypHOro U COMEBOr0 PEXMMOB 03epa [1], y4uTbiBaOWan N3MeHeHe
rnyburHbl BogoemMa. B 3uMHMIA nepros No BEPTUKANMW BLIAENAIOTCA CNOW AbAa, CI0N
KOHBEKTMBHOIO NEpeMewwnBaHma U NPUAOHHLIN CA0N. [ns onpegeneHuns auHamm-
KM TONLWUHBI @ARHOMO NOKPOBa NPUMEHAETCA YNPOLLEHHAA MOAENb, OCHOBaHHAA
Ha KBa3uCTaLMOHAPHOM TemnepaTypHOM pexume B 3aTBepaesiien obnacTu. B co-

Bprbauka barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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AeHbIX 03epax Npu 0bpa3oBaKuy NbAa B Pe3ynbTaTe KPUCTANAU3ALMUN BOAS! BLICBO-
6OXKAAETCA CONb M GOPMUPYETCA CNOW KOHBEKTUBHOIO NepemellnBaHuna. TaK Kak B
3UMHWIA NEepUoA TeMnepaTypa BOALI MaN0 MIMEHAETCA NO rNy6UHe, TO MAOTHOCTb
BO/bl B OCHOBHOM 33BMCUT OT cONeHOCTU. C y4eTOM 3TOro NPeAnoNoKeHUA BbiBee-
Hbl pacyeTHbie GopMyNb ANA onpefeneHus ryBuHbl pacNPOCTpaHEHUS KOHBEKLMM
U 3HAYeHWI TEMNEPaTYPbl, CONEHOCTH, NNOTHOCTU BOAbI B KOHBEKTUBHOM C/l0€.

BbINOAHEHA MOAMGUKALMA OAHOMEDPHON MOAE/NY, YUUTLIBAKOLLAA M3IMEHEHUE rny-

6WHbl 03epa B NeTHUI Nepuog,. MpUBOAATCA NpUmepbl pacyeTos Ana o3ep Wwupa

n UyHeT u cpasHeHne C AaHHbIMW HATYPHbLIX U3MEPEHUIA. PacyeTbl NoKasanu, uTo

npY YMeHbWeHNU ryBUHbI 03epa COW KOHBEKTUBHOMO NEPEMELLMBAHNA B 3UMHKe

nepuoAbl MOXET ROCTUIaTb AHa.

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

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

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

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

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

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

Byasa, 31.08. - 05.09.2011. Bprauka barea, 27.08. - 31.08.2011.
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Bojici¢ R., Ekonomski fakultet, Serbia

MHTerpanbHble KPUTEPUW KNAaCCUUKAUMK pelueHnis nonynukedhnbix Anddepen-
LManbHbIX ypaBHEHWUt BTOPOro NopaaKa

B foKNaae YCTaHOBNEHbI HEOBXOANMBIE U LOCTATOYHbIE YCNO0BUA ANR KNacCuduka-
UMM BCEX PELUEHUI NONYANHEVRHOrO AMddEPEHLMAIBHOMO YPaBHEHUA.

Bodinovi¢ M.,
Stojanovi¢ V., Prirodno-matematicki fakultet, Serbia
Algorithms and Software’s Implementation of Estimations Procedures in Some

Chaotically Models

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

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

Modified multiparameter non-central Stirling numbers

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

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

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

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

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

The following idea is realized in the work. We can obtain sharp bounds for sufficient-
ly large n. The main purpose of the paper is to prove just these bounds. As to bound-

Bpteauka bamba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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ed number of observations, computations with the help of the computer must be
produced. This part of investigations is developed by our pupils KV. Mikhailov and
A.S. Kondric.

Chernyakova N.A., Yypewdenue Pocculickoll axademuu HayK CneyuansHoe KOHCMPYKMOPCHO-MEXHON02UYECKoE
6ropo "Hayka” KpacHoapcko20 HayyHoz20 yenmpa Cubupckozo omdenerua PAH, Russia

CraTUCTUYeCKoe NPOorHo3upoBaHMe pecypca 3/1emMeHToB KOHCTpYKU,Mﬁ C yyeTom
ocobeHHOCTel 3KkcnayaTayum

PaccmaTtpuBaeTcsa 3a4a4va CTaTUCTUYECKON OLLEHKM pecypca 3NeMeHTOB KOHCTPYK-
LM C HAKOMNEHHBIMU NOBPEXAEHUAMU. B OCHOBE NeXKaT NOAX0Abl, OCHOBAaHHbIE HA
8EPORTHOCTHOM MOZE/IMPOBaHUM POCTa YCTANOCTHON TpeWwMHbI. MOMUMO Hadanb-
HON O/IMHB! TPELWMHbI, CIYYARHLIMWA CHUTAIOTCA NapameTpbl HArPY3KM U CBOMCTBA
maTepmnana. B kauecrse 6a3080ro MCNONbL3YETCA MHOronapameTpuueckoe mogudu-
UMpOBaHHOE KMHEeTUYeckoe ypaBHeHWe (BonkoBa-MuxeeBa) CKOpPOCTH pocTa ycTa-
NOCTHbIX TEWMH NPU ABYX4ACTOTHOM Harpy»eHuu.

flo pesynbTaTam MOLBNUPOBAHWRA NONYYEHb! MAOTHOCTU pacnpegeneHus pecypca
Haubonee HarpyXeHHOro 3n1eMeHTa KOHCTPYKUMU. MocTpoeHbl QyHKUMM HAAeK-
HOCTW U PUCKA 31eMEHTOB KOHCTPYKLUUI B 33BUCUMOCTY OT U3MEHEHWUA NPOEKTHbIX
napameTpoB. [aHHbI Noaxoa mMoKeT BbiTe NPUMEHEH K KOHCTpyKUuMAm paboTato-
LUM B YC/TOBUAX MHOMOYaCTOTHOTO Harpy»eHusa (TUNoBbIie CBapHble COeAUHEHUS,
MarucTpanbHble TpybonpoBoAbl, NOALEMHO-TPAHCNOPTHAA TEXHUKA).

Cveticanin L., Fakultet tehnickih nauka, Serbia

Oscillators with elastic force of noninteger order

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

Cvetkovic S., Fakultetu tehnékih nauka, Serbia

Cvetkovic M., Fakultetu tehnckih nauka, Serbia

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

U ovim radu je predstavljen strateski znacaj lokacije mini hidroelektrana i njen uti-
caj na poslovanje. Jedan od najvaznijih kriterijuma je smanjenje cene izgradnje i
visenamensko koris¢ene hidropotencijala. Izbor lokacije mini hidrelektrane izvrSen je
primenom PROMETHEE-GAIA metodologije koja se uspedno primenjuje u reSavanju

Gyaga, 31.08. - 05.09.2011. Bpibauka Barba, 27.08. - 31.08.2011.



68 ¢ Boguy KoHdepeHuuje e CnpaBodHuk koHdepeHLun @ Conference Information

problema visekriterijumskog odlucivanja. U radu su iznete osnovne teorijske post-
avke PROMETHEE-GAIA metodologije. Proracun je izveden primenom Decision Lab
programa i izvrSena je analiza dobijenih rezultata.

Dementyeva E., Uncmumym mamemamuru COY, Russia

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

YucneHHoe moaennMpoBaHue pacnpocTpaHeHus ANUHHbLIX BOSH B 6onbLInX aKkBa-
TOopMax ¢ nomouybio SIMP-y3n0BbIX KN1acTepos

B pabote obcyaatoTca HekoTopble acnekTbl 3dQeKTUBHOID MCNoNb3oBaHUA SMP-
Y3/10BbIX KNACTEPHBIX CUCTEM Ha NPUMEpe peanunsali MeToa KOHEYHbIX INemMeH-
TOB ANA HaYa/ibHO-KPaeBoW 3334 018 ypasHeHWM menkoi soab!.

Peanuzaums napasnsiensHol nporpaMmbl OCYLUECTBAANACL Ha A3bIKE MPOrpamMmu-
poBaHna Cu ¢ npumeHernem dyHKUMK 6uBAMOTERM nepesayum cooblieHnin MPI.
YucsieHHble aKCNepUMEHTBI Mo 3G PEKTUBHOCTU Npegnaraembix NyTeil pacnapanie-
NMBaHuA HbLIM NPOBEAEHB] HA TPEX BbICOKONPOU3BOANUTENbHbIX SMP-y3108bIX Kia-
CTepax pas3/IMyHbIX apxXUTEKTYp.

B paboTe paccMOTpeHO ABa MOAX0AA K AGKOMMNO3ULWUK BblUMCANTENbHON oBnacTu
- 6e3 nepeKpbITMiA U C TeHeBbIMM rpaHAMu. NepBbili cnocob aekomnosuumu Bonee
3IKOHOMMYEH MO NAMATU, MPOCT B NPOTPaMMUPOBAHUU, OYEBUAHO €ro AOCTOMHCTBO
[ANA HECTPYKTYPUPOBAHHLIX CETOK, KOrAa rpaHuubl nogobnacreit He sapnaoTca no-
CnlefoBaTe/lbHbIM MHOMECTBOM ToYeK. BTopo# cnoco6 6onee yHuBepcaneH, noa-
XO4UT ANA pacnapanienvsaHun He TONbKO METOAA KOHEUHbIX 3/1EMEHTOB, HO 1 Me-
TOA3 KOHEYHbIX pa3HoCTen,

PaccmoTpeHbl 1BE CXeMb! Peann3aunn AByxTouedHbiX 0O6MeHOB B anropuTme - ¢ mc-
nons3oBaHuem BAOKMPYIOWNX U HeBNOKUPYIOLWMX Tepeaay. YucneHHble akcnepu-
MEHTbI MoKa3anu, YTo UCNoNb3oBaHWe HeONOKUPYIOWEro pesxuma oBMeHOoB ABNA-
etca, 6esycnosHo, 6onee 3pdeKTUBHBIM.

Mony4yeHHble TEOPETUYECKME OLLEHKM NOTEHLMANTbHOTO YCKOPEeHUA NPeaNOKEHHOTO
NapannesbHOro anfopuTma NoKasanu XopoLyto ero MacluTabnpyemocTb.

Ha ogHoit u3 BoiuncanTensHbIX cucTem (Knactep MBC-1000/MBM) npoBegeHst ce-
PUM YUCAEHHBIX IKCNEPUMEHTOB NO CPaBHEHUIO NPON3BOAMTENLHOCTU ABYX NONy-
NAPHbIX peanu3auunit MP| - o6weunssectHoro MPICH2 v.1.2.1p1 u OpenMPl v.1.4.1.
PacueTbl NOKa3anu YyBCTBUTE/ILHOCTb BPEMEHU BbINONHEHWUsA aAropuTma K cnocoby
BbIAENEHWA NAMATH.

PaboTa BbiMO/HEHA B pamKax WHTerpauuoHHoro npoekta Ne26 CO PAH npu noa-
Aepxke POOU (rpaHT Ne 11-01-00224-3).

Dikovié L., Visoka poslovno-tehnicka skola strukovnih studija, Serbia
Radosavljevi¢ D., High Business Technical School, Serbia

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

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

Dimi¢ G., Visoka 3kola elektrotehnike i raéunarstava strukovnih studija, Serbia
Prokin D.,

Kuk K., Visoka skola elektratehnike i racunarstva, Serbia

Spalevié P.

Predvidanje uspeha studenata analiziranjem njihovih aktivnosti u Moodle kursu
U ovom radu je opisana primena specificnih metoda obrazovnog data mininga za
analizu aktivnosti studenata u LMS sistemu Moodle u okviru nastave iz predmeta
Programabilna logicka kola. Utvrden je obrazac ponasanja na osnovu koga profesor
moZe da predvidi uspeh i ocenu studenata, pomogne studentima koji imaju proble-
me u uenju i na taj nalin pobolj$a efikasnost uéenja u celini. Za implementaciju
metoda data mininga nad podacima kari3¢en je besplatni softver Weka.

Dimovski D, Ss Cyril and Methodius University, Faculty of Natural Sciences and Mathematics, Republic of Macedonia
Codimension one coincidences

We generalize and apply results and techniques about one-parameter fixed point
indices, and apply the geometric description of spin manifolds and spin structures,
to codimension one coincidences.

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

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

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

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

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

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

Djurdjevic D., Fakultet tehnickih nauka, Serbia
The application of the Du-Fort Frankel beam propagation method in photonics

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

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

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

Dobretsov N.N., Institute of Computational Technalogies S8 RAS, Russia

Shokin Y. 1., Institute of Computational Technologies SB RAS, Russia

Chubarov L. B., Institute of Computational Technologies 58 RAS, Russia

PacnpepenerHan cuctema c6opa, xpaHeHuA, 06paboTku U AO0CTYNA K AaHHbIM
ANCTaHUMOHHOIO 30HAMPOBAHNA 3eMNU ANA 33134 MOHUTOPUHTA

CoBpeMeHHbIV 3Tan NposeaeHus GyHAaMEHTANbHbIX MEXAUCUMNNMHAPHBIX CCNe-
JOBaHUIA NpaKkTUYeCKW BO Beex 06NacTax Hayku TpebyeT co3fanns MHGOpMaLMOH-
HO-TENEKOMMYHMKALMOHHOTO pecypca, Kak ANA MOMYYeHUA HOBbIX 3HAHWMA, Tak U
ana obecneuyeHus cpefbl UHbopmaumoHHoro obmena. NMocneaHee CTaHOBUTCA BCE
Gonee aKTyanbHbIM He TONbKO A48 BHEWHWX noTpebuTenei, HO M AR Henocpes:
CTBEHHbIX YY4aCTHMKOB NPOBOAWMBIX UCCNEefOBaHWIA. Peanuiaauua Takoro pecypca
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JIOMIHA OCYLLECTBAATLCA 33 CYET UCNONL30BAHNA /UK Pa3pabOTKU COBPEMEHHbIX
MHOOPMALIMOHHbIX TEXHOOTUIA KOMMAEKCMPOBAHUA CYLUECTBYIOLMX TEMATUYECKUX
[aHHbIX (BK/KOYAA NPOCTPAHCTBEHHbIE), BHEAPEHMA QYHKLMIA aHann3a v NporHoaa,
a TaKkXKe LeneHanpaBieHHoro noucka. NMogobHbIA pecypc, B CBOIO ovepeab, Tpebyer
co3AaHuA 3pdeKTUBHON MHDOPMALIMOHHO-CEPBUCHON MHpACTPYKTYpbl. B gokna-
[ie NpeacTaBneHb! MaTepuansl, CBA3aHHbIE C OAHUM U3 BaXKHbIX MHPPACTPYKTYPHbIX
NPOEKTOB, BbiNoAHAEMbIX B Cubupckom otaenenun PAH 3a c4et nHTerpayun yom-
fIMA PAAA UHCTUTYTOB, HAMNPAaBAEHUA UCCAe0BaHMIA KOTOPbIX CBA3aHbI C pa3paboT-
KON MHOOPMAUMOHHO-BBIYUCAUTENLHOMO UHCTPYMEHTapUA ANA obecneyeHua Ao-
cTyna K AaHHbIM AWUCTAHLIMOHHOTO 30HUMPOBaHUA 3emnu, ¢ Mybokoi o6paboTkoit
3TUX A3AHHbIX, UX KaTanorusauuen, apxMBUpoBaHMeM N XpaHeHWemMm NocpeACcTBOM
MCNONb30BaHUA COBPEMEHHbIX annapaTHbIX CPeACTB, MaTeEMaTUUYECKUX MOAENENR U
aNropuTMoB. PaccmaTpuBaeTcs KOHKpeTHas CUTYalmMa CBA3aHHAA ¢ AaHHbIMKU ANC-
TAaHUWOHHOrO 30HAMPOBAHWA 3E€MNM, XOTA BOMPOCHI CO3aHUA COOTBETCTBYIOLEN
MHQPACTPyKTYpbl KacatoTcs Nobbix APYIMX UCTOYHUKOB MHbOPMaLMK, Heobxoau-
MOM ANA peuleHus pasHoobpasHbIx 3a4a4 MOHUTOPUHIa. TeNeKOMMYHUKALUMOHHON
OCHOBOW NpoekTa asnaetca Cuctema nepegadu AaHHbix CO PAH, sensowancs oa-
HOM M3 CambiX KPYMHbIX KOPNOPaTUBHLIX Hay4YHO-0BpasoBaTenbHbLIX ceTei Poccuu.

Dorofeev N.V,, MUBAIY, Russia

MeTopa, pacnpegeneHHoi 06paboTKU MppPeryiApHbIX reOMarHUTHbIX CUTHAN0B B
CUCTEMAX re0AMHAMUUYECKOTO KOHTPOAR

NP1 M3yYyeHMU reoAMHaAMUYECKUX BapUALWUKA U IYEUHHOrO CTPOeHUA 3eMaun, MOHU-
TOPUHIE U NPOrHO3MPOBAHUU CEMCMOAKTUBHOCTM 3eMAK, @ TAKIKE NPU NPOBEAEHUM
Hay4HbIX UCCAea0BaHUHM aTMOchepbl U TMAPOChEPbl NPUMEHRAIOTCA CUCTEMBI TE0AU-
HaMMUYECKOTO KOHTPOAA, NOCTPOEHHbIE Ha perucTpaunmu u 0bpaboTke MHGopmaTus-
HbIX CUTHANO0B8 YALTPAHU3KOYACTOTHOro AMana3oHa. NipumeHeHue 3Toro 4acToTHOTO
fpuanasoHa onpegensetca rMyBUHON UCCAEQYyeMbIX U KOHTPOAUPYEMbIX Te0AWMHa-
MWYeCKUX NpoLeccos U 06beKTOS.

Npobnema 3akNO4aeTCA B 3HAYUTENLHON TPYAHOCTU CO3QAHMA UCKYCCTBEHHbIX MC-
TOUHUKOB MarHWTOTENNYPUYECKOro 30HAMPOBAHUA TpeByemoidi MowHoCTH, Heob-
XOAUMOH ANA HOPMANbHOIO GYHKLLMOHUPOBAHUA CUCTEM FEOAUHAMUYECKOTO KOH-
TPONA B YAbTPAHWU3KOYACTOTHOM YaCTOTHOM AuanasoHe. MoaTomy paboTta cucTem
reoAMHaMUYECKOro KOHTPONA 3TOM0 YacTOTHOTFO AAManasoHa CTPOUTCA Ha UCNOb30-
BaHUU ECTECTBEHHbLIX TEOMarHMTHBLIX CUTHA/0B NA3HETAPHOIO NPOUCXOKAEHUA.

Mpyn AOCTaTOYHO LUIMPOKOM PACCMOTPEHWU BOMPOCOB MPUMEHEHUA FEOMarHUTHbIX
nynbcaunit Ana uccnefoBaTenbCKux Lenein 8 page pabor 0oTMedaeTcs, YTo UCNonb-
30BaHUE OfUCaHHbIX B 3TUX paboTax MeTOAOB Ha MpaKTUKe ANA pelleHWa 3agad
reofiMHaMU4ecKoro KOHTPOAA NPUBOAUT K HEOAHO3HAYHOCTU NONYYAEMbIX Pe3yb-
TaToB. 3T0 06YCNOBAEHO HE TO/bKO MCMONBb30BAHUEM TPAAULIMOHHbLIX MeTO/I0B pe-
rUCTPaUMK, @ TAKXKE aiTOPUTMOB 0OHAPYKEHWUA U BbiAE/IEHUA eCTECTBEHHbIX CHr-
HanoB (CNeKTPanbHO-BPEMEHHOM aHaNU3, @ UHOTAA M BU3YANbHbIN MeTO/), HO U HE
NOAHBIM CTAaTUCTUHECKMM ONUCAHNEM U3YHAEMBIX MPOUECCOB, ABNEHUI UM OObEK-
TOB, @ TaK¥e HEKOHTPOSIMPYEMOCTLIO M CNYYaMHbBIM XapaKTepOM UCTOUYHMKOB CUTHa-
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/108 reOMarHUTHOroO NOAA.

Takum 0Bpas3om, akTyanbHOM ABNAETCA 33a4a Pa3paboTKU HOBbIX TEXHUYECKUX |
afIropUTMUYECKNX CpeacTs 0BHaPYKEHNA U BblAENEHVA eCTECTBEHHbIX MPPeryasp-
HbIX CUTHAN0B reOMarHUTHOrO NOAA C NPUMEHEHWEM CTaTUCTUYECKUX METOA0B pac-
npeaeneHHol o6paboTku. Ee petueHue NO3BOMUT YBENUYUTD UHGOPMALMOHHYIO 1
METPONOTMYECKYIO HaZEXHOCTb U MOBLICUTL 3GPEKTUBHOCTL CUCTEM FEOUHAMMUYe-
CKOTO KOHTPONA € UCNO/1b30BAHWEM €CTECTBEHHbIX T€OMATHUTHBIX UCTOYHUKOB Mar-
HUTOTENYPUHECKOTO 30HANPOBAHUA. PelleHMI0 3TON 3a4a4M NOCBAWEHA HACTON-
was pabora.

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

Dispersive wave runup and some related amplification phenomena

Finite volume schemes are commonly used to construct approximate solutions to
conservation laws. In this study we extend the framework of the finite volume meth-
ods to dispersive water wave models, in particular to Boussinesq type systems [3].
We focus mainly on the application of the method to bidirectional nonlinear, dis-
persive wave propagation in one space dimension. Special emphasis is given to im-
portant nonlinear phenomena such as solitary waves interactions, dispersive shock
wave formation and the runup of breaking and non-breaking long waves [2]. Finally,
we will assess the accuracy of several recently proposed analytical solutions [1] for
the wave runup problem. Moreover, we will reveal some resonance-like phenomena
during the wave runup which have not been yet known to our knowledge.
[1] 1. Didenkulova and E. Pelinovsky. Run-up of long waves on a beach: the influence of the
incident wave form. Oceanology, 48(1):1-6, 2008.
[2] D. Dutykh, Th. Katsaounis, and D. Mitsotakis. Finite volume methods for unidirectional
dispersive wave models. Submitted, http://hal.archives-ouvertes.fr/hal-00538043/,

2010.
[3}] D. Dutykh, Th. Katsaounis, and D. Mitsotakis. Finite volume schemes for dispersive wave

propagation and runup. Journal of Computational Physics, 230:3035-3061, 2011.

Eremeev S.V., MUBAaTlY, Russia

MNpumeHeHWe TONOAOIrMYECKOW COPTUPOBKU CNOEB KapTbl NpYU co3aaHuu uubpo-
BbIX TONONNAHOB

B AOKnage paccmMaTpuBatoTCA aKTyanbHble 38434U cO3AaHNA TONONNAHOB MacLITa-
6a 1:500. Hanbonee ocTpo CTOMT BONPOC BBOLA NPOCTPAHCTBEHHOW MHPOpMaLnm
O/ MYHULMNAAbHBIX reoMHGOPMaLIMOHHBIX CUCTEM, KONUYECTBO C/I0EB B KOTOPbIX
COCTaBNAET OT HECKONbKUX AeCATKO8 A0 COTeH. [ln1a KauyeCTBEHHOro cogepaHna
uHdopmaumn ¢ cobmogervem Tononornu Tpebyetca obecneunTs NPaBUbHYIO N0-
CNefoBaTeNbHOCTb BBOAA CNOEB, KOTOPble NocTeneHHo ByayT HaknaabiBaThea Apyr
Ha apyra. s 3T0ro UCNONb3YETCA OAUH U3 aArOpPUTMOB TeopuK rpados - Tonono-
rM4ecKkan CoOpTMPOBKa. Kamablid CNoi npefcTasBneH Kak BepwuHa rpada, a ceasb
MeXay BeplIMHaMu oTobparkaeT 3aBMCUMOCTb OZIHOTO C/10A OT Apyroro. MpumeHe-
HWe TONONOIrMYECKOW COPTUPOBKU AaeT BOIMOKHOCTbL OMepaTopy cHayana BBOAUTH
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AaHHble HaMGOAEE HE3ABUCHMBIX CNIOEB, YMEHbLIAET KOAUYECTBO OWUGOK, Y4TO NO-
380/1A€T 3HAUNTENLHO COKPATMTL BPEMA U 3aTPATb! Ha CO3AaHUE NPOCTPAHCTBEHHBIX
06BEKTOB rOPOACKO ! MHGPACTPYKTYPLI.

Erunova M.G., Kpacroapcruil 2ocydapcmaennsiii azpaprbili ynusepcumerm, Russia
Matveev A.G., Siberian Federal University, Russia

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

Gosteva A.A.,Siberian Federal University, Russia

PaspaboTka WHGPACTPYKTYpPbI NPOCTPAHCTBEHHDIX AaHHbIX TMC-nopTana CO PAH

Ha cerofHAWHWA aeHb passuTue MNC-TeXHONOTUIA NPUBENO K HeOBbIYatHOMY pocty
KO/IMYECTBA U pa3Ho06Pa3nA NPOCTPaHCTBEHHO-KOOPAMHNMPOBAHHOM MHGOPMALMHK.
OAHaKo A0 CUX NOP OCTAKTCA He pellleHHbIMU NPOBAEMbI OTCYTCTBUA eAUHON0 MH-
$OPMaALMOHHOTO NpocTpaHcTBa, cbopa, Nepeaadu, opraHusaLmum poctyna u apdekx-
TUBHOIO UCMO/b30BaHNA r€ONPOCTPAHCTBEHHBIX AaHHbIX.

PeteHneM noao6HbIX Npobnem 3aHUMAIOTCR, B TOM umcne, M B CUBUPCKOM oTaene-
Hiu PAH. dopmuposanue KpacHoapckoro cepsepa M'C-noprana CO PAH Havyanoch
OKONO TpeX NIET Has3af, B PamKax BbIMOJHEHUA MEXAWCUMIIMHAPHOTO WHTerpa-
ynoHHoro npoexta CO PAH No86. OcHoBHOI 3afauelt 4aHHOrG NpoeKTa ABNAETCA
co3/iaHNe eAMHON pacnpeaeneHHol MHGOPMALMOHHO-MOALTUPYIOLEH CUCTEMBI
W, CO6CTBEHHO, OpraHM3auma cbopa, XxpaHEHUA, UHTErpaLUM 1 NpaxKTUYECKOro MUC-
NoNb30BAHMA NPOCTPAHCTBEHHBIX AAHHbLIX H3 TEPPUTOPUIO ABYX pernoHoB Poccuu:
Cubupu u JanbHero BocToka.

B HacTonwee spemn kpacHospckuit TUC-nopTtan CO PAH coaepxut okosno 800 pe-
CYpcos, B TOM u4ucne faHHbsie UBM CO PAH, VBT CO PAH, UITM CO PAH, LICBC CO
PAH v ap. ®aceTHas KnaccuyKauma, 3aN0KeHHas B OCHoBY KaTanora l§MC-nopTana,
NPeAocTaBNAeT WMPOKNE BO3SMOXHOCTU NOUCKA U GUALTPaLMU MHGOPMaLIMOHHBIX
pecypcoB. Kpome Toro, pazpabaTsiBaeTc BO3MOMKHOCTL GOPMUPOBAHUA 1 coxpaHe-
HWA NEPCOHanbHbIX N0NL30BATENLCKMX HAGOPOB ABHHBIX.

Dna HanonHneHua MMC-noptana CO PAH NPOCTPaHCTBEHHbIMU AaHHbLIMMW, AOCTYM-
HbiMU ANR oBMeHa mexay nonbiosaTenamu, paspaboTaHa MHbPpacTpyKTypa npo-
CTPaHCTBEHHbLIX AAHHbIX, PErIaMEHTUPYIOLLAA NOPAAOK 1 cnocobbl NpeaocTaene-
HUA L$PoBbIX KapTorpadUUeCKUX MaTepUaNOB BCEMU YHaCTHUKaMU npoekTa ans
nocneayioule ux nybnrkaumum B ceTn MHTepHeT. B npegnaraemoii craTbe noapo6bHo
onucaHa MHGPACTPYKTypa MPOCTPaHCTBEHHLIX AaHHBIX, NEpeuucneHsl TpeboBaHUn
K NpoekLin, Gopmaty, CTPYKType, METaAaHHbIM, TONONOMUN U T.4.

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

OLeHKM YCTOHUMBOCTH MAGHTUPUKALMMN PA3HOCTHDIX ypaBHEeHUI

PaccmatpuBaioTcs 3afaum uAeHTUGUKALUMK ANA AUHERHbIX CUCTem pa3HOCTHbIX
YPaBHEHUI 1 cUCTeM Teopuu ynpaeneHua. Takue 3a4aum BO3HUKAIOT B reopusmke,
TexHuKe, aIKOHOMMKe, GuouHpopmaTuke U ap. B HacToAwe paboTe paccmaTpuBsa-
10TCA Knacchl 3afa4 MAEHTUPUKALUM, UMEIOWLMMN MAN0E YUCNO U3MEPEHWUIT ANns

byaga, 31.08. - 05.09.2011. Bptbauka barba, 27.08. - 31.08.2011.
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ugeHTMdUKaLMKU. CTPOATCA OLEHKW NOTPelocT pewenus 8 $pasoBOM NpoCTpan-
CTBe W B NPOCTPaHCTBE KO03GUNLIMEHTOB,

MpeasioXeHbl afropuTMbl MOCTPOEHUA NPUBAVIKEHHbIX PELIEHWA 3a/1a4 MAHTHY-
KaLMu NpU Manom uncne HabmoaeHUi ¢ UCNonb3oBaHWeM MoandUKaUMiA MeToaa
MpoHM; 060CHOBaHWE CXOSMMOCTM UTEPALMOHHbIX NPOLIECCOB U NONYYEHWE OLEHOK
CKOPOCTY CXOAMMOCTH; NOJTyHEHNE OLEHOK YCTORYMBOCTM A8 MHOXKECTBA PelleHui)
33434 MAEHTUHMKALMM OTHOCUTENBHO BO3MYLLEHUI BEKTOPOB HABMIOACHNN; Pa3pa-
60TKa NPOBNEeMHO-OPUMEHTNPOBAHHOIO KOMM/IEKCA NPOrPaMm AR PeLlenuns 3agay
WAEHTUGUKALMM M NPOBEAEHNE YNCNEHHBIX PACHETOB ANA MOAENEN PeasibHbIX 061b-
eKTOB (MOZieNb [LUHAMUKU FeHHbIX ceTell, ABUMEHNE NeTaTenbHOro anflapaTa 1 ap.).

Pa3paboTaHHbIA KOMMAEKC Nporpamm No3sonaeT aGGeKT1BHO pellaTb PacCcMaTpu-
BaeMble 3aa4n Ha COBPEMEHHbIX MHOTONPOLECCOPHBIX apPXUTEKTYPax, B TOM Yic/e
MpK MaNOM Konnuectse HabaioaeHuin n 6obLIOKH Pa3mepHOCTH.

Fedotov A., Institute of Computational Technologies SB RAS, Russia
Pestunov I.A., Medvedev S.8.,
Pestunov A.1., Institute of Computational Technologies SB RAS, Russia

O HecTaHA3PTHOM NOBeAeHUM MUHUMANbHON Moaenu auHamukm 6nocdepnbi

PaccmaTpusaeTtcs TnobanbHaa MWHWManbHas MoOLens MHOFONETHER AVHAMUKK
yrneposia 8 6uocdepe npu ycnoBuu, 4TO aHTPONOTEHHbIE BbIGpOCH! yrhepoaa B aT-
mochepy OTCYTCTBYIOT.

Ha OCHOBe KayeCTBERHOTO aHanM3a MOAENM NOKa3blBaeTCs, YTo cywlecTsyeT Habop
napameTpoB MOAE/NW U3 AWANa3OHOB UX OLEHOK ANA TEKYLULETO COCTORHMUA 6uocde-
pbl TAKOM, YTO CUCTEMA CTAHOBWTCA HeyCcToMYnBon.

Takum 06pa3zom, Hab/loaaemMble U3MEHEHUA COAEPXKAHUA yInepoaa B aTMocdepe,
6uomacce pacteHuit u rymyce, a TaKe rMo6anbHON TEMNEPATYPbl MOXHO CBA3bI-
BaTb HE TONLKO C NEATENLHOCTHIO YENOBEKA, HO W C ECTECTBEHHBIMMK U3IMEHEHWUAMN
B buocdepe.

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

Mpo6nembl UHTErPaLUY PA3HOPOAHBIX AAHHBIX

PaccMaTpUBalOTCA BONPOCh! CO3AAHKA Pa3BUTON MHGPACTPYKTYPbI ANA NpeAcTaBne-
HUA 1 0BMEHa METagaHHbIMU, HEOBX0AMMON AN GopMUPOBAHUA eANHOTO nHbop-
MaLMOKHOI0 NPOCTPAHCTBA U COBEPIIEHCTBOBAHMA COBPEMEHHON rno6anbHoOM ceTy.

B OCHOBE TaKoii MHTerpaumn MHGOPMALMOHHBIX PECYPCOB N@XMUT BbIPaboTKa CTaH-
[apra Ha ¢popmaT NpeAcTaBAeHNA MeTafaHHbIX, OAHOBPEMEHHO C yHUbUKaLMen
MacCc1BOB HOPMaTUBHO-CMIPABOYHON MHbOPMaLMN.

WHTerpaums AaHHbIX NO3BONAET, C OAHON CTOPOHbI, CBOBOAHO rpynnuUposaTh Ato-
6ble MMeloLMecA pasHOPOAHbIE AaHHble N0 NPOW3BONLHOMY NPU3HaKY B peanbHble
u/MNU BUPTYanbHbIE KOANEKLMM, @ C APYrOi - OPraHn3osbIBaTL No BCEM MaccuBam
AaHHbIX NPO3PaUHbINA AN1A KOHEYHOTO NOTPeBUTeNR CKBO3HON NOMCK uHdpopmaunu.

Bprbadka batba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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Fedotov A., Institute of Computational Technologies 5B RAS, Russia
Zhizhimov O.L.,

Fedotova 0., State Public Scientific-Technological Library of $8 RAS, Russia
Barakhnin V.8., Kolchanov N.A.

ABTOMAaTU3IUPOBaHHOE U3BaevYeHUue 3HAHUK U3 HAYYHbIX TEKCTOB

Mcnonb3oBaHWe MHPOPMALMOHHBIX PECYPCOB B HAYYHO-UCCNEAOBATENLCKOM NPO-
Liecce BblgBUraeT HeobxoAMMOCTb BbICTPOro Bbigenexus “¢akTos” Uan “aHannin”,
COAEPHALLMXCA B 3TOM pecypce.

B CBA3M C 3TUM B laHHOM AOK/1aJe NpeanaralTca Noaxosbi K NoayaBTOMaTUYECKO-
My BblAENEHUIO MeTafaHHbIX U3 TeKcTa (MepcoHbl, KNKYeBble CN0Ba, OrNasaeHue,
ccblnkv) v sblaeneHunio GakTos (HayyHbIX pesynbLTaToR B8 COQTBETCTBUU C OHTONAGIU-
e, noHATUAMM) ¢ obecneyeHnem yKazaTenen Ha COOTBETCTBYIOWME Pa3aesibl [OKy-
MEHTa, a TaKKe cpeacTea paboTbl c 6UBAMOTPadUUECKUMU CCbITKAMMU.

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

MoctpoeHue moaenu MHGOPMaLUOHHONK CUCTEMbI AN ONUCAHUA HAYHHbIX LWKON
CO PAH

HayuHble WKONbI - LEHHOE WHTEN/NeKTyaNbHOe HACNeACTBO HAaYYHOTo coobulecTaa.
InasHoe goctouHcTso CO PAH B TOM, YTO OHO He TO/ILKO CO34aeT, HO CoxpaHsaeT
HayuHble wkonsl (HW). Hactoawan paboTta cBA3aHa c y4acTuem B paspaboTke U
peanusaumeit HeKoTOpbIX PparmeHToB Mogenn UHGopmaunoHHoW cuctembl (UC),
onucbiBatolen HLL.

BaxHelwum csocteom UC HILl ssnseTca TpeboBaHue uaeHTUGUKALMKM AOKYMEH-
TOB 1 cy6bekToB. PeweHue aTol npobaembl MOXKET BbITb [OCTUIHYTO C/IeAYIOLLIMM
cnocobom. Mpy GopmMmUpPOBaHIKM METALAHHbIX TOTO MAN MHOTO pecypca Heobxoau-
MO MUCNONb30BaTb aBTOPUTETHbIE 6a3bl AaHHbIX (aBTOpUTETHLIE Baisibl), C NOMOLLLIO
KOTOPbIX YCTaHaB/NUBAKOTCA KOHKPETHbIE CCbI/IKU Ha Ccy6bekTbl (NepcoHst). Bropbim
BaXKHbIM CBOWUCTBOM UC ABAAETCA OpraHU3auMA NOUCKA C PUB/IEUEHUEM OHTONO-
rvu. Ana ero peanusauun TpebyeTca AONOAHUTENBHAA MHPOPMALUUR O NpeaMeTHOMN
obnacTy, BKMOUaOLWan onpeaeneHna TEPMUHOB, CYLUHOCTe v ceasel. Cneayer oT-
METUTb, YTO NpeAcTaBneHue 3Tol MHGOpMaUUU LONKHO COOTBETCTBOBATL rN106asb-
HbIM AOTOBOPEHHOCTAM MEXYHAPOAHLIX CTAHABPTOB, MHaYe NOWCK C UCTIONL30BA-
HUMem OHTOoNOrnu byaeT orpaHudeH TeKyllei cUCTemMoM, a MHTeponepabesnbHOCTL
He 6yaeT peanu3osaHa. CNIOBapb-OHTONOMMA CTPOUTCA KaK NOAMHOMXECTBO Te3ay-
pyca npeameTHOM 0bnacTu, RONOAHEHHOE CN0BAPAMMW U3 NPeAMETHbIX yKasaTenemn
MmoHorpadmit. Baxtbim AoNonHeHMEeM CTaHAAPTHOTO Te3aypyca ABNSIOTCA CNUCKK
(cnosapu) dakToB: HayuHbIX AOCTUMKEeHUIA HLL ¢ COOTBETCTBYIOLIMMM OTHOLLEHUAMMU.

Mcnonb3osBanue nHGOpMaUMUOHHbIX PECYPCOB B HayYHO-UCCAe0BaTeIbCKOM NPO-
Lecce BblasuraeT HeOHBX0AMMOCTb BGLICTPOro O3HaKOMANEHUA C COAEPXKMMBIM Ny-
6n1KaLMK, M aHHOTaUMA 34eCh MOXET OKa3aTbCA HeAOCTAaTOYHON. B €BA3KM ¢ 3TUM
pa3pabaTbiBalOTCA CpeacTsa NOAYaBTOMATUYECKOTO BblAeEHUA OraBNAEHWA U Bbl-
AeneHna GaKkToB (HayuHbIX PE3yNLTaTOB B COOTBETCTBMM C OHTO/NOTUEN, MOHATUA-
Mu) ¢ obecrneverrem CCbINOK Ha COOTBETCTBYIOWME pa3fenbl AOKYMEHTa, a TaKKe
cpeacTsa pabotsl ¢ Gubanorpaduueckummn ceolnkamu. Ona co3aaHna NONHOPYHK-
UnoHanbHot UC paclwupseTca Habop meTagaHHbIX nyb6aunkauui (8 nepsyto odepedb
asTopedepaToB U AUccepTalmil) TaKUMU 3HaYEHUAMMU aTPUDYTOB, KaK OMNMOHEHTDI,
HayyHas HOBM3Ha, UMTUPYEMBIA CNMCOK NYBANKALMA U T.0.

Bbyasa, 31.08. - 05.09.2011. Bprauka bara, 27.08. - 31.08.2011.
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Fedotova Z,, Institute of Computational Technologies $B RAS, Russia

Khakimzyanov G., Institute of Computational Technologies $B RAS, Russia

Uepapxua ypaBHEHWId menKoW BOAbI: BbIBOA, UCCAeA0BaHUE, BbIMUCAUTENbHble
anropnutmbl

B MHOroo6pasuu npubAMMKeHHbIX mogene ANMHHOBONHOBOW MUAPOAVHAMUKY
NpPOCNEXUBACTCA HECKONBKO UEPAPXMIA: NO reomeTpuu (NNocKocTb, cdepa), no He-
NMHEMHOCTH (NMHENHble MOAENU, HeNUHEeRHble YPaBHEHUA MENKOW BoAbl, cnabo-
HenuHeRHble ypaBHeHWa byccuHecka, NoaHble HeAUHEHHO-AUCNEPCUOHHbIE ypas-
HEHMUA), NO CTeNeHn ydeTa QUCNepcun U apyrae.

B nacTosuieit paboTe npeacTtasneH eauHoobpasHbii BbiBog H[-ypaBHEHM C yye-
TOM fIOABMIKHOTO AHA KaK B NOKaNbHOW AeKapTOBOW cUCTEME KOOpAMHAT Ha no-
CKOCTH, TaK W Ha Bpawtaoueica chepe. Boisog npeasapaeTca MacwTabupoBatnem
TpexmepHbIX YpaBHEHWUM 3itepa M BBeAEHMEM MaNbIX NaPamMeTPOs, YTo NO3BOARET
OTCAEAUTL HEIMHEHHbBIE M AUCNEPCUOHHbIE YeHbl YyPaBHEHMIA U PACCMOTPETL B Ka-
4ecTBe YacCTHbIX caydaes moaeny Tuna byccuHecka. BarkHbim pesynbsTaTom paboTs
ABNAETCA TO, YTO nonyveHHble HN-ypasHeHua, Grarogapa cneynancHomy eoibopy
nepemeHHbIX, 3aNUCLIBAKOTCA B YHUBEPCA/NLHON GOpME Kak Ha NAOCKOCTH, TaK U Ha
chepe. Ona uncnenHoit peanusauuu HAL-mopeneh Ha chbepe paspaboTaHbl Bbi-
YUCAIUTENBHbIE ANTOPUTMbI, HacNeayloWMe CBOUCTRA, 6Aarogaps KOTOPbIM paHee
6bina obecrneyeHa 3¢PeKTUBHOCTL aNrOPUTMOB A/ COOTBETCTBYHOWMX NAAHOBLIX
Mmogeneu.

Pa3paboTaHHbIA NOAX0L OCYLLECTBAAET MEePAPXHUUECKYIO NPeeMCTBEHHOCTDL B Kaacce
mogZenemr MesKoi BoAbl MU COOTBETCTBYIOLLUMX YUCAEHHBIX a/ifOPUTMOB UX peanusa-
UM B 3aBUCUMOCTU OT OMHMHUPYIOLMX MAcLlLTaboB paccMaTpUBaemoro BoJIHOBOTO
npouecca v reomeTpun 3agaun.

Pabora BbinonHeHa npu ¢uHaHcosON noaaepxke POOU (koa npoekta 10-05-
-91052-HUHWa, 09-05-00294a), a Takke B pamMKax nporpammbl focyaapcTseHHoM
NOAAEPHKKM HayuHbIX wKon PO (rpant HLU-6068.2010.9) u NpoexTa 1V.31.2.1. npo-
rpammbl GyHAaAMeHTanbHbIX UccregoBaHnin CO PAH.

Fereferav £.5., Institute for System Dynamics and Control Theory of SB RAS, Russia
Bychkov LV, Institute for System Dynamics and Control Theory of SB RAS, Russia
Ruzhnikov G.M., Institute for System Dynamics and Control Theory of SB RAS, Russia
Khmelnov A.E., Institute for System Oynamics and Contraf Theory of SB RAS, Russia

TexHonorua uHTerpauumn 6as 4aHHbIX Ha OCHOBE AGKNAPaTUBHDLIX crieyudUralmin

MHdopMaUNOHHO-aHaNUTUYECKan cpeda opraHu3auumii YactTo npeacTasnneT coboi
Habop aBTOMATUIUPOBaHHLIX pabounx mecT {APM), pean30BaHHbIX B Pa3HbIX CU-
CTeMax NporpaMmupaBaHuA U, UHOMAR, UCNOMABb3YICWUX Pa3Hbie CUCTEMBI YNpas-
Nexus basamu panHbix (CYBA). B paboTe paccmaTpusaeTtca 3a4ava KOMMIEKCUPO-
BaHUA MHGOPMAUMOHHbIX PECYPCOB, T.€. HeNOCPeACTBEHHOIO NpeACTaBAeHUA ana
no/b3oBaTena cogepxawenca B Takux b6aszax gaHHbix (BA) nHbopmauuu B Buge
eqMHOro pecypca 6e3 BbINONHEHUA KOHBEPTaLUMK BCeX AaHHbIX B oaHy BA. Hanpu-
mep, y3KMe CneunanucTbl MOryT MCMONb30BaTh OTAenbHele APM ans HanonHeHus
cBovx ¢parmeHTos BAl, Ho APM cneyunanucta 60nee BbICOKOrO YPOBHA AO/MKEH
NpenocTaBnATL AOCTYN Ha NPOCMOTP U, BO3MOXKHO, PefakTMpoBaHue Ko Bcem CO-
OpaHHbIM NPY NOMOLLM 3TUX NOACUCTEM AaHHbIM.

Bptbauka bara, 27.08. - 31.08.2011. Byaea, 31.08. - 05.09.2011.
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Ana vinTerpaunn WHGOPMALIMOHHBIX PecypcoB NpeanaraeTcs MCNONL30BaTh pas-

. pa6orvannyio 8 UOCTY CO PAH Texnonoruio cneuudukalmm CTPYKTYp 6a3 AaHHbIX.
CreupduKatmu cTpykTyp B UMEIOT AGKAAPaTUBHBINA BUA 1 COAEPXKaT MeTauHdop-
MmaLuio o CTpykType Tabnuy, o cnocobax npeactasneHns u o6paboTKU aHHbIX, pac-
wupAs npegocrasnsemylo CYbJ metanHdopmalmio B Toi CTeMeHU, B KOTOPO 3T0
Heobx0ANMO AnA paboTe! GONLUMHCTBA MHPOPMALIMOHHBIX CUCTEM. JaHHana TexHo-
/I0rAA N03BONAET eAnMHO0BPa3HO pellaTh Pas/MuHbIe 334a4M 06paboTKU AaHHbBIX,
TaKWE KaK BBOZA W U3MeHeHue AaHHbix B Tabauuax BM, dopmuposaHue nonbiosa-
TE/IbCKUX 33NPOCOB, NPWUBA3KA K rEOUHPOPMAUMOHHLIM CUCTEMaM, yrpaBneHue
cxeMoii BJl, NPU MOMOULM YHUBEPCANBHBIX aNTOPUTMOB, HACTPANBAEMBbIX C UCMOMb-
30BaHUEM CrieUMdMKaLMIA HA PaBOTY C KOHKPETHLIMU AAHHBIMM.

Ona noanepxKn UHTerpaumn uHdopmaumnu M3 Heckonokux L paspaboTaHa Tex-
HONOTWMA UHTerpaumu cneunduraumii cTpykTyp . MpumeHenre 3TOW TEXHOAOTAM
NO3BONSAET GbICTPO Peann30BbIBaTh KOMMNEKCHbIE MHBOPMALMOHHBIE CUCTEMBI Ha
OCHOBE cneunduKaunii paHee paspaboTaHHbIX MOACUCTEM. PaspaboTanHaa TexHo-
NOTHA CO3AAHNUA NPUNOKEHUN He TpebyeT KOMNUAALUU K NO3BOJIAET B CXKAThie cpo-
kn cozgasare [0 gns paboTel ¢ Heckonbkumu BA,

Fionov A.N., Cubupckuli 20cydapcmeennbil yHueepcumem MeneKoMMyHUXKayuli u uHgopmamuxu, Russia

Ryabko B.Y., Polyakov Y.1.

BbiuncaurenbHan cnoCco6HOCTL Kak HoBas Mepa OUEHKWU NPON3BOLAUTENIbHOCTU
KOMNblOTEpPOB

B HacToAllee Bpems NPOU3BOAUTENBHOCTL KOMNLIOTEPOB M3MEPAETCA TAKUMMU Xa-
P3KTEPUCTUKAMM, KaK KOMMHECTBO NPOCTLIX LENOYUCNEHHbBIX Onepaunit Mau one-
pauuit C NNasakolLed TOYKOM, BbINONHAEMBIX B ANHNLY BREMEHU, BPEMEHEM Bbi-
NONHEHUA ONpeAeNEHHbIX TECTOBbIX 3aAaHNI (TaK Ha3blBaeMbix BEHUMapKOB) 1 T.0.
Monyyaemble Takm 06pa3om xapakTepUCTUKWM NPOM3BOAUTENBHOCTM MOTYT BbiTh
afleKBaTHLIMN O/17 OAHUX NPUNOXKEHUI, HO COBEPLUEHHO He NoKasaTenbHbIMU A
Apyrux. B Aoknafe nNpeanaraeTcA HOBBLIM NOAXOA K U3MEPEHMI0 NPOU3BOAMTE b-
HOCTH, 3aKMIOHAOWNACA B OUEHMBAHUK KOAMYECTBA Pa3sAWYHBLIX 334ay, KOTOPbIE
MOTyYT 6bITh BbINONHEHBI 38 3aAaHHOE BPeMA. BBOAWTCA NOHATUE BLIYMCAWTEALHOM
€NoCOBHOCTM Kak KoNUYeCTBEHHONW MEPbI TaKOM OLEHKM. BblMMCAUTENbHARA COCob-
HOCTb He 3aBUCHT OT KOHKPETHbIX 33/ay, a OnpeaeNAeTCA UCKIOUUTENBHO Habopom
KOMaH/, BpEMEHEM WX BbINO/HEHUA, CTPYKTYPOI U BpemMeHeM A0CTyNa K namMaTu
¥ APYTUMMU Ba30BLIMM XapaKTEPUCTUKAMMU KOMNBIOTEPOB. eHCTBEHHOCTL NOAX0Aa
NPOAEMOHCTPUPOBAHA NYTEM OLEHWBAHUA BLINUCINTENBHON CNOCOBHOCTM HEKOTO-
PbIX KOMNBIOTEPOB CEMENCTRA X86.

Fionov A.N., Cubupcxuil 20cyBapcmeenuiil yHusepcumem menekommyHuKayut u umrropmamunu, Russia

BHeppeHune ckpbiToit MHGOPMaLKUK € NOMOLLBIO MHTEPROAALMM

B foknaae 6yaet npeacTaBneH paspaboTaHHbIA aBTOPOM HOBbI noaxog K petue-
Huio 3afay cTeraHorpaguu B rpaduyeckux daitnax, saknoyaowuiica Bo BHeape-
HWM MHOpPMaLMK 33 cY8T HeBONbWNX OTKAOHEHMI OT TOYEK MHTEPROASUMUMU. MH-
dopmata BHEAPARTCA NYTEM BbIBOPa KOHKPETHOTO OTK/IOHEHWA W TaK, 4TO6bI He
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Hapylwanacb CTaTUCTUKA OTKNOHEHWIY, XapaKTepHaa A/1A UCXOAHOTO M306paskeHuy!
B pesynbraTe nonydyaetca ¢aiin, KOTOPLIA COAEPHMT BCTPOEHHYIO MHDOPMaLmo)
HO MO CBOMM CBOWCTBaM He OTAMYaeTcA oT obbluHoro dganna. NMpumeHserca Buny-
HeilHan MHTePNONRUMA, TEOPETUKO-MHPOPMALIMOHHOE OLEHUBAHWE BEPOATHOCTEH
OTKNIOHEHMIA, KOAUPOBaHUeE C 33/13BaeMbIMUK BEPOATHOCTAMMU KOAOBbLIX C10B. Paipa-
60TaHHbIH MeTOA ABNACTCA eAMHCTBEHHLIM U3 U3BECTHbIX METOAOB CTeraHorpaduy
8 rpaduyeckux dainax, KOTopbIA Npu BCTpansaHnn MHGOPMALMK HE YCIOMHKSAET, 3
ynpoLLaeT CTaTUCTUUECKYIO CTPYKTYpY daiina. NMokasaHo, YTo AaHHbLIA MeTog no3eo-
NAET BCTPOUTL 3HA4YMUTENEHO Bonblue MHPOPMaLMU, Yem METOZ 3aMeHbl MAaALWMNY
64T, NpU CoXpaHeHWY BbICOKON YCTOMUMBOCTH K CTETOAHANU3Y.

Gajic L., Prirodno-matematicki fakultet, Serbia

Fixed point result in metric space with some convex structure

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

Gavrilov A.A,, Kutateladze Institute of Thermophysics of S8 RAS, Russia
Rudyak V.Y, Kutateladze Institute of Thermophysics of SB RAS, Russia
Minakov A.V,, Kutateladze Institute of Thermophysics of S8 RAS, Russia
Dekterev A.A., Kutateladze Institute of Thermophysics of SB RAS, Russia

YucneHHoe MmoaennmpoBaHMUe yCTaHOBUBLUUXCA NaMUWUHAPHbIX TeueHuH HEeHbIOTO-
HOBCKHUX BA3KONAACTUHECKUX )KMAKOCTGVI B KO/HLEBOM 3a30pe

B paboTe npeacTaBieH YUC/EHHbI aATOPUTM pacdeTa YCTaHOBMBLUUXCA NaMUHap-
HbIX TEYEHWIA HEHLIOTOHOBCKUX BR3KOMNACTUYECKUX MUAKOCTEN B KONbLEBbIX KaHa-
Nax € 3KCUEHTPUCHTETOM M BpaLUEHMEM BHYTPEHHEro uMauHapa. MpepnoseHHbId
anropuTM NO3BOAAET ONMUCLIBATL AaHHbIW KAACC TEUEHUN B LWIMPOKOM AWanasoHe
M3MEHEHMI NAapPaMeTPOB KOJIbLIEBOTO KaHana n napameTpoB TEHEHUA.

[na aUcKpeTU3aLnu ypaBHeHWA rMapoauHaMUKU NPUMEHABTCA METOA KOHTPO/Ib-
Horo o6vema. Ucnonb3yoTca MHOFOBA04YHbIE CTPYKTYPUPOBAHHbLIE CETKW, COfNa-
CoBaHHblE C rpaHUuamMu pacyeTHoi o6iacTu. CAsb MexKAy MONAMU CKOPOCTH U
OaBNeHUA peannsyeTcs NPU NOMOLLM UTePaLMOHHON Npoueaypbl TvRa SIMPLEC Ha
COBMELLeHHbIX CeTKaXx.

PaccmaTpMBalOTCA TEUEHUA CTENEHHOMN XUAKOCTH, MUAKoCTen BuHrama le‘epwenﬂ-
Banknu. CnoxHOCTL pelueHWA 3a4a4n A8 HEHbIOTOHOBCKMX MUAKOCTEW cBA3aHa

Bprbauka Bamwa, 27.08. - 31.08.2011. byaga, 31.08. - 05.09.2011.
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rnaBHbim 06pa3oM C BYMA 0BCTOATENLCTBAMM: 33BUCHUMOCTBIO KosdpduumenTa 3¢-
$eKTMBHOW BA3KOCTU OT CKOPOCTU CABWIA M HAZIMYMEM NpPEAENbHOrO HanpsXeHua.
£inA NPEOAONEHUA TDYAHOCTH, CBAIAHHOM € BOIHUKHOBEHWEM CUHTYNAPHOCTH B 06-
NacTAX ¢ HYNeBOM CKOPOCTbIO CABIra, B aATOPUTME MCNO/b3YETCA MeToa, perynapu-
3auMn 3P EKTUBHOTO KOIDPULMEHTA BRIKOCTU.

B paboTe npuseaeHbl feTanu peanausaumu U pesybTaThl TECTUPOBaHUA npeano-
WEHHOM YACNEHHON MeTOAMKN. [lNA PRAA TEUEHUH B KONbLEBOM 3a30pe NPoBEAeHO
CONOCTaBNEHUE YNCIEHHbIX PEIYNIBTATOB C U3BECTHLIMM AHATUTUYECKUMM peLLEHU-
AMU 1 SKCNEPUMEHTANbHLIMU AaHHLIMK, BO BCeX paccMOTPeHHbIX Clydanx nonyye-
HO XOpollee coriacoBaHue.

Gavrilovic J., Univerzitet Singidunum, Serbia

Savic A., Kovacevic 1.

Natini za kreiranje matemati¢kih edukacionih materijala kod sistema za ucenje na
daljinu

Savremeni sistem obrazovanja treba studente da oblikuje kao fleksibilne, samostal-
ne osabe, koji Se sa lakodom prihvatati aktuelne drutvene promene i prilagodavati
im se. S obzirom na to, ¢ovek dana3njice podvrgnut je permanentnom ucenju Jedan
vid obrazovanja je razvoj logike i intuitivnosti., obisno korz predmete matematickoh
profila. Problem u razumevanju nastaje i sa formulama, iskazima koji su za ucenike
prilicno apstrakti. Potrebno je kreirati programe koji ce pomoci vizuelizaciji pojmova,
formula, teorema... na laksi i zanimljiviji nacin pomoci ucenicima da to razumeju

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

Gerasimov AV, HUW npuknadHoll mamemamuru u mexaruxu TrY, Russia

Dobritsa D.8., @Y1 «HMQO um. C.A Slasouxuna»

Pashkov S.V,, HUW npurknadroli Mamemamuku u MexaHuxu TrY, Russia

Khristenko Y.F.,, HUM npuknadnol mMamemamuxu u mexaduku TTY, Russia
TeopeTuKo-akcnepMMeHTaanoe mopnenvupoBaHne 3¢¢8KTMBHOI7| 3alLUTHI KOCMN-
YECKUX annapaToB OT BbICOKOCKOPOCTHbIX OCKONKOB

3aAaya 3aWMTbl KOCMUYECKUX aNNapaToB OT ECTECTBEHHBIX U TEXHOrEHHbIX OCKO/-
KOB OCTAeTCA akTyanbHOW B HACTOALLEE BPemMsA. PasMeLLieHNe Nepe/] KOPMyCom TOH-
Kux nperpag, APOBALMX BbICOKOCKOPOCTHBIE YacTULb! Ha GParMeHTbl, ymeHblaeT
BEPOATHOCTb ero NPo&UTHA. 3ameHa C/IOWHOMN NACTUHBI Ha CETKY U3 BLICOKONPOY-
HOro Matepuana ymeHbLIaeT BEC 33LUMTHON KOHCTPYKUUM, YTO HEMaNOBAaXHO AN
KOCMUYECKWUX annapaTos.

B narpamkeBoit 3-D noctaHoBKe YMCAEHHO Moaenupyetcs npouecc s3aumopein-
CTBUA CNIOUCTbIX, pPasHECeHHbIX U CETOUHbIX MNACTHUH C BLICOKOCKOPOCTHBIMMW OCKOS-

‘Byaea, 31.08. - 05.09.2011.

Bprbauka bamba, 27.08. - 31.08.2011.
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Kamu C y4eTom dparmeHTaummn U MHOTOKOHTAKTHbIX B3aUMOAEUCTBUIA PparmenTog
mexay coboit u nperpagamu. Npu mMoOeNUPOBaHUUN YUUTBLIBAETCH €CTECTBEHHag
TeTeporeHHOCTb MaTepuana, BAUAIOLLAA Ha pacnpeaeneHne GUsUKo-mexaHudeckuy
XapaKTePUCTUK U XapaKTep ero paspylleHus, KoTopas B YpaBHEHWUAX MeXaHWKK ge-
dopmupyemoro TBepfOro TeNa peanmnsyeTca CaydaiHbiM pacnpeaeneHUem Hauans:
HBIX OTKAOHEHUH NPOYHOCTHLIX CBOMCTB OT HOMUHAJILHOTO 3HaYeHMA. [LNs onucanug
npoueccos fgedopmnpoBanna U ApobneHns TBepabIX TeN KCNOAb30BaNach Moaen,
“AEanbHO-YNPYronNacTMHECKOro Tena v 6b11a NPeAnoKeHa YUCAEHHaA METOAMKa,
6a3upylolanca Ha COBMECTHOM WCMONb3OBAHMU MeToda YWUAKWHCA ANA pacyera
BHYTPEHHWX TOUeK Tena v meToaa [sKOHCOHA ANA pacyeTa KOHTaKTHbIX B3aMMo-
LeWCTBUN, peanusyemas Ha TETpasppuueckux Aveikax. Pasbuenve TpexmepHoi
061acT Ha TeTpasapbl NPOUCXOAUT NOCAeA0BATENLHO C NOMOLLLIO NOANPOTpamMm
aBTOMaTUYECKOTO NOCTPORHUA ceTKWU. KpuTepuem paspyLieHUs sBasnock AOCTUe-
HUE 3KBUBANIEHTHOW NAaCTUIECKON AedopmaLmels cBOEro NpeaebHOro 3Ha4YeHus.
HayanbHble HEOAHOPOAHOCTU CTPYKTYPbl MOAGNMPOBANMUCHL PacnpeseneHuemM Aau-
HOM AedOPMALIMM MO AYENKAM C NOMOWbI0 MOANDULMPOBAHHOrO reHepaTopa cay-
YaliHbIxX YMcen, BbIAAIOWErO CAYYalHYIO BENUYMHY, NOAYUHAIOLLYIOCA BblGpaHHOMY
3aKOHy pacnpegeneHus.

BbICOKOCKOPOCTHOE CTONKHOBEHME OCKONKOB C YKa3aHHbIMM 3aWMUTaMU UCCneqo-
BasI0Cb TaK)XKe 3KCNepUMeHTaNbHO Ha NerkoraszoBbiX ABYXCTYNEHYATbIX YCTaHOBKaX,
MOANOULMPOBAHHbLIX ANA METaHMA YacTuy guameTpom Ao 0,5 MM, nNpu CKopocTax
(2.5 - 5) ®km/c. NMoka3aHo, YTO 3alMTa U3 ABYX CETOK ABNAeTcA Bonee 3dPeKTMBHON,
yem IKBUBANEHTHAA MO Macce CNNOLWHAA Nperpaga. NonyyeHHble pe3ynbTaTsl Uc-
NONb30Ba/MCh 4/IA OLEHKK 3aLUMTLI KOHCTPYKUKKM annapata «®oboc-fob».

PafoTa BbiNOSIHEHA NPM YAaCTUYHOW NoaaepsKke rpaHTos PODK Nel0-08-00633 u
Ne(09-08-00662a.

Geshev P1, Kutateladze Institute of Thermophysics of SB RAS, Russia

PacyeT Ha OCHOBE FPaHMYHbIX MHTErpanbHbIX YPAaBHEHMIA pacceaHun CBeTa Ha me-
TanAnUecKor HaHOoYaCTULE, PACMONOKEHHOW B6AU3N NMPOBOAALLEN NOBEPXHOCTH

[ToBEepPXHOCTHbIE NAA3MOHbI - 3TO KOJJIEKTUBHbIE KonebaHWA Keasu-csoboaHoro
3/1eKTPOHHOrO rasa. Mix MOXXHO paccmaTpuBaTb Kak MOBEPXHOCTHbIE 3/IeKTpomar-
HUTHbIE BOAHbL! B CPeAe, IKCNMOHEHUMANBLHO 3aTyxaloulme Braybb meTanna u au-
3NeKTpUKa. Ana yactuy ¢ pasmepom 10-300 Hm m3 30n0Ta, cepebpa uan anomu-
HUA M1a3MOHHbIE PE30HAHCbI PACNONOXKeHbl B BUAUMON M UHPPaKpacHoH! yacTax
crnekrpa. Bce nona moryT 6bi1Th paccynTaHbl B paMKax 3NeKTPOAMHAMUKMN CNOLWHbIX
cpes. PewleHua ypasHeHUs MenbMronbLa B ABYX N TpeX U3MEpPEHUAX ocyu.gecrsnﬂ:
JINCb pepyKkuMen K cucTeMam OfHOMEPHbIX FPaHNUHbIX UHTErpanbHbIX ypaBHeHWK
(TUY). PaccmaTpmBanucb ABYMEPHbIE U OCECUMMETPUYHBIE 334a4M YyNPYIoro v He-
ynpyroro (pamaHoBCKOr0) pacceAaHMA cBeTa. M3yyanucb HaHO-06BEKTbI: UMAUHAPDI,
060n04Kn, chepsl, cheponabl U aHTEHHbI (HAHO-CTEPKHM), PACNOMIOKEHHDBIE BEPTH-
KafnbHO B6AW3N NpoBOAALLEN NOBEPXHOCTH.

ChopmMyNUpOBaHbI TOMKAECTBA, KOTOPblE NO3BONAKT KOHTPOAMPOBATh TOUHOCTb
pacyeTos QGyHKUMM TpuHa {BaXKHO AAA CAOUCTBIX cpea). MMpoAeMOHCTPUPOBAHO,

Bprauyka bama, 27.08. - 31.08.2011. byasa, 31.08. - 05.05.2011.
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4TO NOAA B TOUKE AMNOAA U U3/IyUEHHbIE AMNONEM B [aibHIOI 30HY NOAUMHAIOT-
CA TEOPEME B3aMMHOCTK (BaMKHbIH TECT Ha KOPPEKTHOCTD BbiuMceHui). NonydeHot
yrnoBble GYHKUMY UBNYHEHUA ANNONA C HAHG-HTEHHO. MNocTpoeHa moaens, 06b-
ACHAIOWAA MPOBasbi B CMEKTPAX KO3DGUUMEHTOB yCUneHna nona. pu cEammenmnm
HaHOHYaCTUL, C NOBEPXHOCTBIO INEKTPUUECKOE NONE B 3330Pe MONXET YBE/IUYUTLCA B
1000 pa3 no cpaBHEHUIO € NO/em B OCBEWAIOLWEM Nlyye. PamaHOBCKoe n3nydyeHue
AWNONA, NPONOPUMOHaNbHOE YETBEPTON CTENEHU NOAA, YBE/MYMBAETCA NPU STOM
B 10710-10712 pa3. 370 ABNeHUe NO3BONAET AETEKTUPOBATL CNEeKTPbl OAUHOUYHbIX
MOJIEKYAT, MONABLUMX B 3a30p MEX Ay HaHoYacTMUamu [1,2].

HacTb pe3ynsTatos Hbina paHee ony6iMKoBaHa B HalwMXx cTaTbAx [3-6].

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

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

(3] Geshev Pl etal, Phys. Rev. B, 70, 075402 (2004)

{4] Geshev P.l, Dickmann K., ). Opt. A: Pure Appl. Opt., 8, S161-5173 (2006)

{S] Geshev P.i, Fischer U.C., Fuchs H., Optics Express, 15, N.21, P.13796-13804 (2007}

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

Glinskii B.M., Institute of Computational Mathematics and Mathematical Geophysics of S8 RAS, Russia

Karavaev D.A., Institute of Computational Mathematics and Mathematical Geophysics of SB RAS, Russia
YucneHHoe mopennpoBaHue pacnpocTpaHeHUs BUGPOCEiCMUYECKUX BONH B cpe-
AaX XapaKTepHbIX ANA rpaleBbix BYNKaHOB

MpoBeAeHO MaTeMaTUIECKOE MO@NNPOBAHNE PACMPOCTPAHEHUA YNPYTUX BOH OF
TOYEYHOTO MCTOYHUKA B MOAENAX TPEXMEPHbIX YNIPYTUX CPEA, XapaKTepHbIX A4S rps-
3eBbIX BY/NIKAHOB.

Pa3paboTaH cneunanianpoBaHHbIil NOCTPOUTENL TPEXMEPHBIX MOAENel HEeOAHO-
PopHelx ynpyrmx cped. flocTpouTent No3sonsAeT 3afaBaTh 3HAYEHWA B KawAol
TOUKE KOHEYHOPA3HOCTHOM cxembl. [Tac/ie TOro Kak NOCTPOeHa OCHOBHAA CeTOYHaRA
MOAE/Nb TPEXMEPHO-HEOAHOPOAHOM YNPYFoi cpepbl, BO3SMOXKHO AanbHelwee yc-
/IOHEHUE ee reOMETPUYECKOU CTPYKTYPbI. B NOCTPOEHHYIO MOAEAb MOXHO «BCTaB-
NATLY) Pa3NuUHbIe reomeTpUYeckue o6beKTbl, KOTOPbIE UMEIOT aHANUTUYECKOE ONU-
caHue (LMMHAPUYECKME, KOHWIECKUE, INUNCONAANbHLIE U Ap. NoA0BRaCTY UAU
X NepeceyeHmne) co CBOMMM YNPYIMMK NapameTpamm cpeabl. MocTpouTens No3so-
NABT KOHCTPYWPOBATL CNOXKHbIE 3D MOAENW HEOAHOPOAHBIX YNPYrUX cpea, Biuskue
K peasibHbiM 06beKTam uccneoBaHus.

PaspaboTtaH anropuTim, cosgaH Komnaekc NapannenbHbIx nporpaMm U NPoBesAeHsbl
TeCTOBble pacueTsl M0 BbIGOPY ONTUMAsbHON CXeMbl pacnapanfienuBaHma Ha Kna-
crepax Cubupckoro CynepKoMnbIOTePHOTO LledTpa CO PAH. B yacTHoCTH, co3aaHb!
ABe napannensHvie Nporpammbl: 0AHa, rae ANA pacnapasieNMBaHUA UCNONb3y-
ercs Tonbko MPI, 1 BTopas, rae MCNonb3yeTca KOMBUHALMA BO3MOXKHOCTeH MPI U
OpenMP. Bo BTopom caydae («rubpuaHas napannenbHas cxema») npepnaraetca
npoBoAUTL 06MeEH UHopMaLreit memay CoceiHIMU cnoamu Yepes MPI, a BRYTpY
KaX/A0ro €101, pacnonoXeHHOro B 0buwieit NamATH y3/13, NPOBOANTL NapanaenbHblie
BLIYMCNEHNA, MCNONb3ya OpenMP. KonudecTBo croes aia «rMBpUAHOINY» CXeMbl
ONpeAenAeTCcA KOMUYECTBOM CBOBOAHbLIX BBLIUMC/IUTENLHBLIX Y3/108, a KOAWMYECTBO

Byaga, 31.08. - 05.09.2011. Bprbauka Barba, 27.08. - 31.08.2011.
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OpenMP NOTOKOB - KOMIMHECTBOM AAEP Ha y3nax.

MogenmpoBaHne N03s0NUN0 U3YUUTb BUAHKE TEOMETPUU MOAENN Ha CTPYKTypy
BOAHOBOIO CEMCMWUYECKOro MOoAsA, NOCTPOWTbL AZAEKBaTHYKD MaTeMaTUYeCKYylo Mo-
ZleNb rpA3eBoro By/nKaHa «fopa Kapabetosa» (TamaHCKkan rpAsesy/ikaHUuecKas npo-
BUHLMA). [IPUBOAATCA pe3ynbTaTth! YNC/TEHHbIX PACYETOB, KOTOPbIE CPAaBHUBAIOTCA ¢
IKCMEPUMEHTANLHLIMY A3HHBIMW BUBPOCENCMUYECKUX 30HAMPOBaAHWH 3TOTO Byn-
KaHa, NPOBeAEHHbLIX B PAMKAX SKCTeANLMOHHbIX paboT UBMuMTI CO PAH.

Gojgi¢ N., Visoka Skola tehnickih strukovnih studija, Serbia
petrovic V., Visoka 3kola elektrotehnike i racunarstava strukovnih studija, Serbia
Nikolic M.

Document management from the aspect of business intelligence

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

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

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

Yurchenko AV, institute of Computational Technologies SB RAS, Russia

AHanus aeopMMPOBAHNA Y HAYaNbHOTO PaspyLleHnA MHOTOC/IDRHbIX KOHTEHE-

poOB ANA XpaHEeHUA arpeccuBHbIX cpefi

MHOFOCNOVHbIE KOMNO3UTHBIE KOHCTPYKLMMU WHAPOKO UCMONBIYIOTCA ANA XPaHEHUA
arpeccueHbIX ra3oobpasHblX, KUAKUX U CbiNydux cped. McnonL3osaHue matepua-
NIOB CNI0EB C PasAUYHBIMK GUIMKO-XMMWUYECKUMU CBOICTBaMK no3asonseT obecne-
YMTb NPOYHOCTL TAKUX KOHCTPYKLMIA OlHOBPEMEHHO C YCTOMUUBOCTBIO K arpeccus-
HOMY BO3JEWCTBUIO XPaHUMON Cpepbi.

B paboTe NPOBOAMTCA aHANM3 MEXaHUHECKOW NPOYHOCTA MHOTOC/IOWHbIX KOHTEN-
HepoBs. PaccMaTpuBalOTCA pas/iMUyHbIE NOAXOAbI K MOAE/IMPOBAHMIO UX NOBEACHUA.
MposoanTcA CpaBHeHue 0GOAOHEUHBIX MOAENEN C TPEXMEPHLIMU KOHeuHo-3fle-
MEHTHBIMW MOZENAMM, Pa3HbIX CNOcob0B MOAENUPOBAHUA YCII0BNIA 3aKpeneHus
M HarpysKeHUs KOHCTPYKUMW. MccneayeTca BAMAHWE Ha NPOYHOCTL KOHTEHHEepos
CTPYKTYPHbIX N3apameTpoB W MeXaHWHYECKUX XAPaKTEPUCTUK KOMMO3ULMOHHOTO
maTepuana, BK/OUAA COOTHOLEHUE TOMLMH U NOPAAOK PACNONOKEHUA HECYLUX
cnoes.

Bpbauka barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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Golushko 5.K., Design Technological Institute of Digital Techniques of SB RAS, Russia

O pa3pelMmocTi nepeonpefeneHHbIX cuctem AnddepeHLManbHbIX ypaBHeHUN
fpY ONTUMaNbHOM NPOEKTUPOBAHUMU KOMMNO3UTHBIX KOHCTPYKUUIA

fpy aHanuse nosefl€HUA KOMMO3UTHBIX NAACTUH U 0BOMOYEK, ABARIOWIUXCA BaXK-
HEMLLMMWN INEMEHTAMU MHOMMX COBPEMEHHBIX KOHCTPYKUMWI aTOMHOW 3HEPreTrKMY,
aBWALMOHHOM, KOCMUYECKOW U MAWMHOCTPOMUTENLHOW TEXHWKMW, MYGOKOBOAHbIX
annapaTos, CTPOUTENIbLHON UHAYCTPUM, NEPBOCTENEHHOE 3HAaYEHME UMEIOT PacyeThb!
UX MPOYHOCTH, XKECTKOCTH, obecneyeHAs MUHUMANBLHOIO Beca U CTOMMOCTH.

Bonpoc 06 ONTUMAaNbHOM RPOEKTUPOBAHUM KOMNO3UTHLIX NAACTUH M 060M0YEK B
noAHOM cBoem obbeme upe3BbLIYaMHO CNOXKeH. Ero cnoXHoCTb 06ycnosneHa mHo-
roo6pasuem GoOpPM UCNONBIYEMBIX B TEXHUKE MNACTUH M 060N04EK, LUMPOKUM CMEK-
TPOM NpeabABAAEMbIX K HUM TpeboBaHuit M Bonblwnm pasHoobpasvem ycnosui
UX 3KCNAyaTaumu. MNostomy McCcAeaoBaTeNM BbIHYXAeHbl PpacCMaTPUBaATL YacTHble
[IOCTaHOBKM, OCHOBAHHbIE HA BblAeNeHUU TOTO UNU UHOTO TPeBOoBaHUA B KayecTse
OCHOBOMO/IAraloWero ANa NOCAeAYIOWEro peweHna 3agadym onTumusauuu. Haubo-
flee pacnpocTpaHeHHbBIMU KPUTEPUAMM ONTUMANLHOCTU ABAAIOTCA TpeBoBaHUA MU-
HWMMYyMa BECa MAU MUHUMYMa CTOMMOCTH,

Fonbuioe pacnpocTpaHeHue Ha MpaKTUKe NOAYYMNO paLMOHanbHOE MPOEKTUPO-
BaHME TOHKOCTEHHbIX KOHCTPYKUMHA. Haubonee pacrnpoCTpaHeHHbIMU KPUTEPUAMM
PauMOHANBHOCTU ABNAIOTCA TPEGOBAHUA PaBHONPOYHOCTH, PaBHOHANPAXKEHHOCTH,
pasHogebopMUpyeMOoCTH, Be3MOMEHTHOCTY HANPANKEHHOro COCTOAHUA. Ona ap-
MUPOBAHHBIX KOHCTPYKLUIA Haubonee 4acTo BCTPeYalOWMMCA ABAAETCA YCA0BUE
paBHOHANPAKEHHOCTU apmaTypbl, a TakxKe TpeboBaHWe COBNAAEHMA TPaeKToOpui
apMUPOBaHUA C AUHUAMU TNABHBIX HaNpAXeHuit. 3GHeKTUBHOCTL KpUTEpPUEs pa-
LIMOHANBLHOCTU 0BYCNOBNEHA TEM, YTO B OTAMYME, HanpuUmep, oT obLuero ycnosun
MUHUMYMA MaCCbl OHW HENOCPEeACTBEHHO 3aMMCbIBAlOTCA Yepes napameTpsl, onpe-
Aenfwme HanpasKeHHoe COCTOAHME KOHCTPYKLIMK, UTO NO3BONAET YAPOCTUTL Mo-
CTaHOBKY 33[a4M NPOEKTUPOBaHUA. [pyU 3TOM BO3IMOXKHbI C/lydau, KOraa Kputepum
palUOHaNbHOCTA NPUBOAST K ONTUMaNbHOCTH 060s10UeK.

B paboTe paccmaTpuBaloTCa Pa3nuuHble ROCTAHOBKWU W pelleHna oOpaTHbIX 3aaa4
NPOEKTUPOBAHUA OAHOPOAHBIX, CAOUCTBIX U aPMUPOBAHHBIX NAAcTUH u obonouex,
npusogawne, B UTore, K Heo6xo4MMOCTH UCCNef0BaHNA COBMECTHOCTH Nepeonpe-
AenerHbIx cuctem anddepeHumanbHbix YpaBHEHNA B 4aCTHbIX NPOU3BOAHBIX C Ne-
pemeHHbIMU KoaddrumeHTamu.

WUccnepoBaH paa KOHKpPETHbIX 06paTHbIX 3aa4 NPOEKTUPOBAHMA apMUPOBAHHbIX
obonouek, KOr4a B KayecTse KPUTEPUEB MPOEKTUPOBAHUA BbICTYNaloT Tpebosa-
HUA 6e3MOMEHTHOCTU HaNpPAXEHHOTO COCTORHUA U PaBHOMNPOYHOCTM MaTepuana
060n0uKK. MonyyeHbt YCI0BUA Pa3petuMMOCTH UCXOAHbBIX CUCTEM ypaBHEHWI, no-
CTPOEeHb! paspeluatouime cuCTEMbl YPaBHEHUM OTHOCUTENLHO Pa3UUYHbBIX GYHKUMA
NPOEeKTUPOBAHUA: TONLMHBI CTEHKU U GOpMbl MepuanaHa 060N0YKM, YINOB U UH-
TEHCUBHOCTEN apMMPOBAHUA KOMNO3WLIMOHHOMO MaTepuana.

Byasa, 31.08. - 05.09.2011. Bprbayka barba, 27.08. - 31.08.2011.
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Gourary M.M.,
Rusakov 8.G., UHcmumym npobrem NpoeKmMuposanUs 8 MUKpO3neKmpoHuxe PAH, Russia
Stempkovsky A.L., Ulyanov S.L., Zharov M.M.

Numerical Techniques for Oscillator Analysis in Circuit Simulators

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

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

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

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

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

Bptbauka Barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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Grujic A., Visoka kola elektrotehnike i racunarstava strukovnih studija, Serbia

Modelovanje atmosferskog praznjenja u nadzemne vodove

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

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

Rychkova E., Institute of Computational Technologies S8 RAS, Russia

Klimenko O., Institute of Computational Technologies S8 RAS, Russia

O NocTpoeHUU MHPOPMALUNOHHONA MOAENN CUCTEMbI YIPABAEHWA HAaYSHbIMU NPO-
eKTaMH

B poknage paccmatpusatoTca BONPOChbl MNOCTPOEHUA UHGOPMALMOHHOW Moaenu
0197 peuieHua 3a4a4 yNpasaeHuA HaydyHbIMU NPOEKTaMK U CO3faHue Moayna «Ha-
y4Hble npoekTbl CO PAH» KOpPNoOpaTUBHON MHPOPMBLUMOHHOMN CUCTEMDI Cubupckoro
oTAeneHuns Poccuiickoi akagemmn Hayk (CO PAH). CO PAH aBiAeTCA perMoHanbHbIM
obbeAnHeRNEM HayYHO - UCCAEA0BATENBCKMX, OMbITHO-KOHCTPYKTOPCKUX, NpPOU3-
BOACTBEHHbIX Opranusaumilt PAH, a Takxe nogpasgenexuit, obecneyusalolmx
GYHKUMOHUPOBAHWE MHPPACTPYKTYPbI HAYYHBIX LEHTPOB, PACMONOMKEHHBIX Ha Tep-
puTopun Cubupy 8 7 obnactax, 2 kpasx 1 4 pecnybaukax (06wWwas naowaas Teppu-
TOpUU 0KOMO 10 MNH. KB.KM).

HayuHble yeHTpbl CO PAH Haxoaatca B HoBocubupcke, Tomcke, KpacHoapcke, np-
KyTcke, AKyTCKe, YnaH-Ya3, Kemeposo, TiomeHn, OMcKe, OTA/bHbIE UHCTUTYTHI pa-
6otaloT 8 bapHayne, Yute, Kbisbine. B coctase CO PAH 88 HaydHbIX yypexaeHun,
paboTalolmx 8 061aCTU PUIUKO-MATEMATUHECKAX, TEXHUYECKUX, XUMWUUECKUX W
6MONOMMYECKNX HAYK, HaYK O 3em/e, TYMAHUTAPHBIX K SKOHOMUUECKUX HayK.

MoctpoeHune KopnopaTueHoit mHpopmauloHHOH cuctembl CO PAH npoucxoauT
aTanamu, HaYMHaa ¢ MoayAeit, KOTopble MOTYT 6biTb NONE3HBIMU AAA BONLWMHCTBA
nonb3oBaTeneil CUCTEMb.

Mopynb «HayuHble npoekTbl CO PAH» ABNAETCA UEHTPANbHBIM A/1A KOPNOPATUBHOM
uHbopmaumoHHoit cuctembl CO PAH. B 06Lyto cuctemy BXOAAT moaynu: «Kaapbi»,
«Opranusauiny, «CraymoHapb», «Ixkcneguumnmny», «Ob6cepBaTopum», «PuUHaHCLI»,
«My6ankauun», «MpuknagHble pazpabotkuy, «Moptan CO PAH», caitTel WHCTUTYTOB
1 O6beguHEHHbIX yyeHbIX COBETOB MO HAMPaBAEHUAM HayK, Apyrue uHpopmaum-
OHHble cncTemsl. Kaskaan u3 cuctem moxeT BbiTh ceasaHa ¢ «Mpoektamyu CO PAH»
HenoCpPeACTBEHHO uAKW Yepes apyrie moayan. Mubopmalma, KoTopas nomewaeTca
8 OAHY U3 cucTem, 6yAeT NCNoNb30BaTbCA B 4PYIUX.

OcobeHHOCTb WccneaoBaHus COCTOMT B TOM, YTO B NOHATME HAY4YHOrO npoeKTa
BKNIOYAOTCA HE TO/IbKO ero HenocpeacTBeHHble XapaKTepucTvku (TemaTtuka, 3a-
Aauu, UCNONHUTENMN, CPOKM), HO U CONYTCTBYIOLLME CBEACHWUA: PELEH3UN, OTYETHI,
ny6AMKaLUMKM NO NPOEKTY, NONYYEHHBIE PE3YNbLTaThl, OGBLEKTDI UHTeNNeKTyanbHOU
cobCcTBEHHOCTM.

bynsa, 31.08. - 05.09.2011. Bproauka bama, 27.08. - 31.08.2011.
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JetanusupoBaHHoe OnWcaHue HayyYHblX NPOEKTOB SBAAETCA HeobXxoAWMBIM yc-
AoBUEM ANA MOAAEPMKM PasNUYHLIX NPOLECCOB YNpPaBAeHMs: y48T NpOeKTos,
PerucTpauus 3anBok Ha BbINONHEHWE NPOEKTOB, NPOBeAEeHWe 3KCnepTusbl, cbop
UHPOPMaUKUM MO NPOEKTam, NOAFOTOBKA NPOMEMYTOUHbIX U WUTOrOBbLIX OTYETOS,
dbopmupoBaHne CBOAHbLIX OTHETOB M aHaNU3 pe3ynbLTaToBs, NpeacTaBneHne pesynb-
TaTos NpoekToB 8 Be6-npoctpaHcTse. ChegyeT OTMETUTL HaUYME HECKONBKUX po-
neld N0 OTHOLLEHUIO K NpoeKTam: ponb 3akasuuka (CO PAH), Ucnonnutens (MHcTuTy-
Tbl) 1 3KcnepToB. Kaxaan poib xapakTepusyeTca cobCTBEHHbIM YPOBHEM JOCTYNa,
Habopom GyHKLUMIA 1 3aau.

Takum 06pasom, 4NA yNpasneHna NPOeKTamu HYKHa KOMNIEKCHAA MHOOPMaLMOH-
Han cucTema C PYHKUMAMU goKymeHToo60poTa n CMS. OaHUM 13 Ba3UCHbIX KOMNO-
HEHTOB TaKOM CUCTEMBI ABARETCA MHPOPMALMOHHAR MOAEND, OT CTPYKTYPb! KOTOPOH
HaNPAMYI0 38BUCUT BbINOAHUMOCTb TEX UNN UHBIX GYHKUWNA.

B HacToAwee Bpems cyllecTsytoT abwme TpebOBaHUA K NpoLeccy COrnacoBaHua u
YTBEPKAEHUA HAYYHbIX NPOEKTOB, a Takke GOPMUPOBAHUA U NPeACTaBAEHUA OT-
YeTHOCTH Mo HUM. HO paKTUUYeCKM B KaXKAOM U3 MHCTUTYTOB AaHHas paboTa Begerca
He B COOTBETCTBUM C eAUHbIMKU CTaHAApTaMu. 3TO NpUBOANUT K Ay6ANPOBAHUIO UH-
dopmaL K K CNOKHOCTAM COCTaB/IeRMUA €4MHbIX OTHETOB, 3aTpyAHAET NpoBeaeHue
aHa/v3a Hay4yHoU AeATeNbHOCTM NO NPOEKTaMm.

OpraH13auua equHON LEeHTPan30BaHHON Ba3bl HayuHbiX NnpoekTos CO PAH u as-
TOMaTU3auuMA npoueccos paboTbl C HUMU caenaeT bonee 3ddeKTUBHON Kak paboTy
CaMUX PYKOBOAUTENEN NPOEKTOB, TaK M YUeHbIX CeEKpeTapeit u pykosogcTsa CO PAH.

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

Vasilkov A.V., Novoselov E.V.

O npuHUMnax co3gaHus pacrnpegeneHHbix cuctem cbopa AaHHbIX Ha ocHose MDA-
nogxoaa

B foknane paccmaTpUBAETCA MNOAXOA K MOCTPOEHUIO pacnpeaenéHHbix cuctem cbo-
pa uHdopmaumm, oCHOBaHHBIA Ha dopmMann3osaHHOM ONMUCAHMM NpeaMeTHON 06-
nactu.

PacnpeaeneHible cucTembl c60pa MHGOPMALIMM XapaKTEPU3YIOTCA Mepapxudeckon
CTPYKTYPO# Y3108 cB0Opa, Ha KOTOPbIX GYHKLMOHUPYIOT MPOrpamMmmuble KOMMIeKCb,
BbINONHAOUME 334341 U3BNEYEHUA A@HHbIX, UX BepuduKaLmm, XpaHeHus, otobpa-
wehnus, npeobpasoBaHuA, NpUEMA U Nepeaaym ApYrum ysnam. Mx cosgaHue obbiy-
HO CBOAMTCA K peanu3auyuy NporpaMmHbIX MOAynei, OpUEeHTUPOBAHHbLIX Ha KOH-
KPeTHYIO NpeamMeTHY0 061acTb U HEOTARTUMbIX OT Heé,

B nepeuncieHHbIX 334a4aX MOXHO BbIAENUTb ABa acneKkTa - GyHKUMOHANbHBI #
npeameTHblid. Hanpumep, ANns 334344 XpaHeHUa faHHbIX GYHKLMOHANbLHbBINA acnekt
BLIPaXAETCA B NPOLIEAYPAX YNPaB/ieHna AaHHLIMM, UX PasMeLUeHWA BO BHeLIHe
namATh. NpeameTHbIA XKe acneKT COCTOUT B ONPeaeneHy CTPYKTYP U CBA3E MeX-
AY 371€MEHTaMMW AaHHbIX, COOTBETCTBYIOWMMU 3a4aHHOM npeameTHOM o6nacw|v.
[nA 3a4a4n XpaHeH WA JaHHbIX CMELLUVMBaHWUE 3TUX [BYX aCNeKTOB CYATAETCA NI0X0N
NPaKTUKON, - BMECTO 3TOro Ucnonb3ytoT CYB[ KaK GyHKUMOHANLHYIO OCHOBY, KOTO-
pan He 3aBMUCUT OT KOHKPETHOW CTPYKTYPbl AaHHbIX. FIpKU 3TOM CTPYKTYpa AaHHbIX
ABNAETCA HEKOTOPON NpoeKuMen (Moaensio) NnpegmeTHON 0bnacTu, T.e. Bbiparkaet
TOT Cambili NPEAMETHbIA acnexT.

Bprbayka bama, 27.08. - 31.08.2011.

Byasa, 31.08. - 05.09.2011. J
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Llenbio AaHHOTO UCCNeA0BaHUA ABNAETCA PaCILMPEHUE TAKOTO NOAXOAA HA OCTa b-
Hble 33Aaun (BBOA, NpoBepKa, oToBpakeHue, npeobpasosaHme, nepegava, npu-
€M) 1 paspaboTka KOMM/IEKCa aBTOMATU3UPOBAHHBIX TEXHONOTWIT AnA NOCTPOEHUA
pacnpefienéHHeix cuctem cbopa MHbopmMaLmu. NpUMeyaTenbHO, YTO, Kak U B npu-
8eJEHHOM NpuMepe, GYHKUMOHA/IbHbIE aCMEKTbI MOTYT Peann30BbIBaThCA C MOMO-
MIBI0 YHUGULMPOBAHHLIX pellieHuit, a npeaMeTHble - NyTém aBTOMaTMU3UPOBaAHHOMN
reHepaLim NpOrpaMMHbIX apTedakTos Ha OCHOBE HEKOTOPOTO GOPMANU30BaHHOTO
ONUCaHUA NPeAMETHON 061acTU. B KOHEUHOM UTOTe 3TO NO3BOMMT He TONLKO CO3-
AaTb GOPMANbHYIO METOAMKY NOCTPOEHUA CUCTEM, HO M COKPATWUTL BpemMs Ha Mx
pa3paboTky U CONPOBOXAEHNE, OCOBEHHO C Y4ETOM GAKTOPOB CAIOKHOCTM U M3MEH-
YWBOCTU NpPeameTHON 0bnacTy.

Hilarionova LV., Berqucaumensdoili yuenmp 180 PAH, Russia

YucneHHoe pelueHWe 3a4a4M ONTUMANLHOTO YNPaBAEHUA ANA YPABHEHUNA AUd-
pPaKLUMKU aKYCTUUECKUX BONH

PaccmoTpeHa 3afaya ONTMManbHOro ynpaeneHua ans CTaUMOHAPHbIX YPAaBHEHUN
ANPPaKLMK aKYCTUYECKUX BOH Ha TPEXMEPHOM BK/IIDYEHWM B besrpatuynoit og-
HOPOAHOW cpele ¢ BKMOYEHUEeM. OHa 3aKN04aeTCa B MWHUMU3AUMUN OTKNOHEHUA
nons AABNEHWUIA BO BKNIOUEHUM OT HEKOTOPOTO 33aHHOND, 33 CYET UIMEHEHUA UC-
TOYHWKOB 3BYKa BO BHELWHEN cpefe. [loka3aHa pa3pelumocTs 3aaun. PaspaboraHn,
TeOpeTUHeCKM 060CHOBAH UM YUCNEHHO PEanu30BaH B BMAE KOMMNEKCa nporpamm
Ha 3BM anroputm pelienus 3agayu onTumUsauMu. IToT anropuTM OCHOBaH Ha
MHOTOKPATHOM pEeLIeHUM NPAMBIX 33434 AMPPaKLUKM akyCTUYECKHUX BOAH. Mpamble
3aAa4n, paccmatpusaeMble B HeOTpaHUYEHHbIX 061aCTAX, METOAOM rpaHUYHbIX WH-
TerpanbHbIX YpaBHEHMIA CBOAATCA K CUCTEMEM MHTErpasbHbIX YPaBHEHWIA NO KOM-
NaKTHLIM rPaHKULIAM BKIIONEHWH (pelleHne UILETCA B BUAE NOTEHLMAN0B npocroro
cnos). NposBeseHbl TECTOBbIE PacyeTbl U YUCAECHHO pelleHbl 334344 ONTUMANBbHOIO
ynpasneHus AfA pasnnUHbIX UCXOAHbIX A@aHHbIX.

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

Matrix model to determine reliability function of complex technical systems

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

Bearing the previous in mind, this paper presents the procedure of matrix determi-
nation of possible events of proper operation of individual parts of the system as
well as of the whole system of complex connections. On the basis of this procedure
it is possible to estimate probability of proper operation, in other words, the reli-

byasa, 31.08. - 05.09.2011. Bprbauka Barba, 27.08. - 31.08.2011.
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ability function of the system and/or of its individual parts. The SYREL software has
been developed to calculate the reliability function.

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

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

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

1. Block of statements to enter input values

2. Create a table of input data

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

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

5. Calculate the table of finite differences

6. Calculate the sum of products of Newton interpolation polynomial

7. Finally the calculation of the Newton interpolation polynomial for a given value,

and print results
The program monitors the attached algorithm.

Jovovic 1., Elektrotehnicki fakultet, Serbia

Formulae of reduction for some systems of operator equations

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

Kadochnikov A.A., Institute of Computational Modelling S8 RAS, Russia

Pa3paboTKa kapTorpadUuecKux CepBUCOB ANA MHGOPMALNOHHO-aHAIUTUHBCKUX
cUCTeM B perMoHasibHoOM yrpasneHun

B HacToALIeM paboTe paccMaTpUBAIOTCA 33434y 1 CNOCODL! UX PelleHA, BO3HNKAl-
wue npu paspaboTke KapTorpaGu4eckux CEPBUCOB CO CPEACTBAMM TeMATUHECKOTO
KapTorpadupoBaHua Ana MHGOPMALMOHHO-aHANUTMYECKUX CUCTEM B DEroHaNb:
HOM ynpasneHwu. [ina 0ToBpaKeHUA NPOCTPAHCTBEHHON MHHOPMALMM B TaKKX CU-
cTemax NMpUMEHAETCA CePBUC JOCTyNa K KapTe KpacHOAPCKOro Kpas, MCNoNb3ys me-
XaHW3M NOKaNbHOTO K3LUMPOBaHMA KapTorpaduueckux AaHHbIX. TaKoW mexaHUsm
[103BOMIAET NOAYYaTh AaHHbIE OT KapTOrpadUUecKoro CepBrca C BO3MOXKHOCTBLIO OP-
FaHM3aLnK PeXMMOB PaboThbl Ha OrPaHUUERHBIX NO NPONYCKHOW BO3SMOXHOCTU Ka-
Hanax CBA3W 1 obecneunBaeT AOCTYM K AaHHBIM CO CMEXHBIMU MHGOPMALIMOHHbIMH
cucTemamu, GpyHKLMOHMPYIOWMMU Ha TeppuTopun KpacHOAPCKOro Kpas.

Bprbadka barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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CepBUC A0CTYNa K KapTe KpacHoApCKOro Kpasa no3eosfeT oTobpaxaTte NpocTpaH-
CTBEHHYI0 MHPOPpMaALMIO C Ucrnonb3oBanuem ¢pparmeHTos (tile). 3Ty TexHoNoruwo nc-
no/b3yIOT NONyAspHLie CEPBUCHI, TakMe Kak Google Maps, AiHaekc KapTol, Virtual
Earth 1 Ap. OCHOBHbIM NPEUMYLLECTBOM TAKOro cnocoba ABARETCA CKOPOCTL NOAY-
yeHUWA BU3yasibHOW MHbOpMaLMu nonb3oBaTenem. CepBuC NOCTPOEH Ha 6ase OTKPbI-
1070 1 cB06B0AHO pacnpocTpalaemero nporpammHoro obecnedenuns GegWebCache,
koTopoe obecnevnBaeT JOCTYN K NPOCTPAHCTBEHHOW MHGOPMALUUN B COOTBETCTBUM
co cneunduraumnent WMS-C. B ¢8A3U € TEM, 4TO UCXOAHbIE MPOCTPAHCTBEHHbIE AaH-
Hble NOCTOAHHO 0BHOBAAIOTCA, BO3HMKAA 3343a4a aKTyanusaumm xpaHuanwa ¢par-
MEHTOB (TailNoB) U 3afa4a OpraH13auma cepsncos ANA NOAAEPHKKK aKTyanbHOCTH
NOKANBHOTO K3la KJAMEHTCKOro nporpammHoro obecneuenua. B paborte npeacras-
neH v onucaHd Habop cepBrUCOB, pa3paboTaHHbIX aBTOPOM, KOTOPbIE NO3BOAAIOT pe-
LWaTb BOZHUKLLYIO 3243uy.

Kamaev D.A., HayuyHo-npouszeodcmeertoe o6vedurerue “Taligyns”, Russia

Chepurko S.V.

Budyprauma AHgpoHoBa-Xonda B CUHTY/IAPHO-BO3MYLLIEHHbIX pacnpeaeneHHbIX
cucremax

PaccmaTpusaeTca AMHaMMUYECKaA CUCTemMa, COCTOAHUA KOTOPOW OMUCHIBAIOTCA
onpeaeneHHbIMU Ha HEeKOTOPOM MHOMecTBe ¢yHKUMAMM, obpasylowmumu GyHK-
LiKOHaNbHOE NpOCTPaHCTBO - $aszoBoe NPOCTPaHCTBO AUHAMMYECKOW CUCTEMBI.
[VHamMHKa cucTembl onpeaenfAeTcAs 3BONIOLMOHHBIM YpaBHEHUEM, MpaBas yacTb
KOTOPOrO 33BUCHT OT CKaNAPHbIX NapameTpos: budypKralMOHHOro NnapameTpa v na-
pameTpa cBA3W. [py HyNeBOM 3HaYeHUU napameTpa CBA3M CUCTEMA pacnapaeTcs
Ha CEMEMCTBO He 3aBMCALLMX APYT OT Apyra AUHAMUYECKUX chcTem. Kaxkaomy ane-
MEHTY MHOXeCTBa onpeaenerns GyHKLUMIA COOTBETCTBYET AMHAMMYECKAA CUCTEMA
cemeincTBa, 3aBUCALLAn oT budypkauMoHHOro napameTpa. OTHOCUTENLHO 3TOrO Ce-
MeNCTBa NpeanonaraeTcs, YTO BCe AUHAMUYECKUE CUCTEMbBI UMEIOT HYNeBoe CoCTO-
fiHWe paBHOBECHA, KOTOPOE TEPAERT YCTOMYMBOCTb NPU Nepexode 6ubypKrayMoHHOro
napameTpa Yyepes Hyneeoe 3HaueHUe. YCNOBUR NOTEPYU YCTORUNBOCTI TAKOBbI, UTO Y
Ka)XA0N AMHAMUUECKOW CUCTEMbI NPOUCXOANT BudypKauma poXKaeHWUA YCTORYUBO-
ro uukna (budypkauma AHgpoHosa-Xonda). B goknaae obcyskaatorca Gudypraumm,
NPOUCXOAALLME B CUCTEME NPU HEHYNEBOM 3HAYEHUN NapameTpa csasn. [lokasaHo
BO3HUKHOBEHMKE CcemeiicTBa NepuoauuecKux TpAaeKTOpUI, a TaKkKe ucciefoBaHa mx
YCTOMUYUBOCTL. B KayecTBe NpUMEpPOB PaccMaTPUBAIOTCA ANMHAMUYECKUE CUCTEMDI,
noposkaaemble AnddepeHLUnanbHbIMU YyPaBHEHUAM B HaCTHbIX NTPOU3BOAHDBIX.

Kapustina 5.V, Siberian Federal University, Russia
Klyuev M.S., Siberian Federal University, Russia

Konseptep 3D moaenei c ontTummsauyueit
KoHsepTep 3D mogeneit ¢ ontumusaumei Triangle Strips, Triangle Fans ato npo-

rpammHoe obecneuerune, ucnonbayemoe gns ynpaenedus 3D obbekTamu, KoTopoe
No3BOMIAET MCKaTb, NPOCMATPUBaTL, KOHBEPTUPOBaTb U ONTUMU3NPOBaATL 3D 06b-

Byasa, 31.08. - 05.09.2011. Bprbauka bawba, 27.08. - 31.08.2011.
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©KTbl, 3arpyaTh 1 COXPaHATL MOAIENN B pa3HbiX GopmaTax.

KoHBepTep No3BONAET 3arpyXaTh W COXpaHATL 3D mopeny 8 AByX dopmaTtax. MNep-
BoiM daitnosbim dopmaTom ciywut Autodesk 3D Studio Max ASCIl ¢ pa3peweHu-
em Qaitna ASE, KoTopblii NOAAEPKMBABTCA TAKUMU NPOrPaMMHbLIMW NPOAYKTaMy,
xaK 3D Studio Max, Maya, LightWave, RayDream Studio, koTopble nogaepuBaior
3KCMOPT M MMNOPT AaHHoro daitnosoro dopmara. Bropbim dainnosbim popmatom
cAywuT KMC € MaeHTUYHBIM (aliNoBsIM pacliMpeHiem, KOTOPbIA CNeuranbHo pas-
paboTaH ANA XpaHeHUs CTPYKTYPbl ONTUMU3NPOBAHHOM MOAENM C BO3MOXHOCTbIO
TOHKO# HAaCTPOIKM BHYTPEHHEN CYPYKTYpbI daina.

KorsepTep 3D mogeneil Mcnonb3yeT meTajaHHble ANA OTODPaKeHWA CTaTUCTUKY
rpaduueckoit moaeny. Hanpumep, MOKHO NPOCMOTPETL KOAMYECTBO BEPLIMH, NO-
[OBBEKTB! 1 TeKETypsi oToBparaemoro obbekTa, cMellaT, NOBOPAYUBATL W Npu-
6nuKaTb npocmaTtpusaemyto 3D mogenb, a Takke NPOCMOTPETE AETANN 06beKTa,
nNoAoBbEKTA Y TEKCTYPbI.

Karepova E,, Institute of Computational Modelling 5B RAS, Russia

Shaidurov V., Institute of Computational Modelling S8 RAS, Russia

Dementyeva £., Mhcmumym mamemamuru COY, Russia

Numerical Solution of assimilation observation data problem for shallow water

equations

Mpsaman 3agaq4a AAs ypaBHEHWA Menkoi BOAbl CTaBUTCA 8 0613CTM NPOU3BONLHON
dopmbl Ha chepe C AOCTaTOUHO rnaakoi rpanuuei. fpanuua obNacTu COCTONT U3
«TBEPALIXY YUACTKOB - GEPErOBOR TUHUM U OKUAKMX? YUACTKOB - [P3HWLA NO MODIa.
Ha 4acTh «XUAKOW» rpaHuMLbl M3BeCTHbI AaHHbIE HabnoaeHnit 3a ceoboaHOM No-
BEPXHOCTBIO.

B o6wem ciydae rpaHuyHble YCA0BMA Ha CKUAKON» FPaHuLLe COAEPKaT IPAHNYHYIO
GYHKUMIO, KOTOPYIO C/leflyeT HaWTh BMECTe C HeW3BECTHLIMM 33/a41 - CKOPOCTAMU
W BO3BbILIEHWEM CBOBOAHON nosepxHocTU. B 06aacTy nocvasnera 3afada Ha ac-
CUMUAALMIO A3HHbIX HabNloAeHWI, ANA pelleHns KOTOPOMW MCRONB3YIOTCA METOAbI
ONTYMMU3ALLIUM U TEOPUK YNpaBIEHNA.

PaccMOTpeHO ABa CemMelcTBa 3afad ONTUMANbHOTO YNpasneHuA, s OTbICKAHUA
MVWHUMYMa B HEKOTOPOW HOPME MOTPEIHOCTH MEXAY WCKOMbIM BO3BbIUEHMEM
cBOBOAHON NOBEPXHOCTH U HAabAIOAEHHDIM C perynapw3aumeit. lloctpoed utepauu-
OHHBbIM YNCAEHHbIF METOA BOCCTaHOBAEH WA IPaHUYHO ! GYHKUMK 1, CneoBaTe/bHo,
peleHus o6paTHOI 3aaaum 8 061acTU. MeToA COCTOUT B UTEPALMOHHOM YTOUHE-
HUM FPaHUUHO# GYHKLMK NYTEM YNCABHHOTO PeLeHWA NoCe0BaTeNbHO NPAMOK
U conpsAXKeHHoM 3aaad.

YUCNEHHOE PELLEeHUE NPAMON Y CONPMKEHHDIX 33434 OCHOBaHO Ha METOAE KoHEY-
HbiX 3NEMEHTOR, ANA Yero peanuioeaHo napannenbHoe M0 ¢ ucnonb3osaHuem
TexHonormit MPI. ConocrasneHa 3$bdeKTMBHOCTL ABYX WUMPOKO PACNpoCTpaHeHHbIX
peanusaumit ctaHgapTta MPI, uccnefosaHo NoBeAeHWE HaLero NO npw ucnonb3o-
BaHWUMW Pa3NUUHbIX CNOCOOOB BbiAENEHNA NAMATY.

PaboTa BbINOARANACL B pamKax rpanTa POOU Ne 11-01-00224-a v viHTerpaymoHHo-
ro npoekTa Ne26 CO PAH.
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Kashirin A.A., Berqucaumensroitl yeHmp [1B0 PAH, Russia

smagin S.1., Beryucaumenensiii yenmp B0 PAH, Russia

0O uMcieHHoOm pelleHNUHn MHTerpanbHbIxX ypaBHeHMﬁ NpOCTpaHCTBEHHbLIX 3ajad
p,mbpar(uuu Ha CNEeKTpe UHTerpasibHbIX onepaTopos

PaccMaTpuBaloTCA 334344 AMOPaKUMY aKYCTUUECKUX BOSTH HA TPEXMEPHbIX BKKOYe-
HuAX. OHKU GOPMYAUPYIOTCA B BUAE MHTErpanbHbIX ypasHeHW Gdpegrosnbma nepeo-
ro POA2 C OAHOW HenzBecTHOW dyHKuMer. YCNOBUA 3KBUBANEHTHOCTU anddeperum-
aNbHOM M MHTErpanbHOM NOCTAHOBOK 33434 HAPYLIAIOTCA HA CNEKTPE UHTETPasbHbLIX
ONepaTopoB, r4e MHTErpasibHbIE YPaBHEHUA He ABMAIOTCA KOPPEKTHO pa3peLlnuMbl-
Mu. CUTYaLMA OC/TOKHAETCA TEM, YTO B OBLLEM CAyYae CNEKTP UHTErpanbHbIX onepa-
TOPOB 3apaHee HeM3BeCTeH, a ero NOUCK ABAAETCA BECbMa C/IOMKHOW 3a4adeit.

[NA NpeoAONeHUA YKasaHHbIX CAOMHOCTeN NpeanaraeTca MeToA MHTEPNoAAuMU
peleHus. Ero naea 3akniouaeTca B TOM, YTO PELUEHUA 334a4 Ha CNeKTPe OTbICKU-
BalOTCA B BUAE NMHENHbIX KOMBUHaLUMHA pelleHU BCNOMOraTeNbHbIX KOPPEKTHO
pa3peLlrMbIX UHTErpasibHbIX ypaBHEHUN € “BAN3KUMK” BOAHOBLIMU Yncnamu. 3ToT
METOA He NPYBA3AaH K KOHKPETHOM peanusauuu npubanKeHHOro pellieHus BCNo-
MOTaTeNbHbIX 33434 U NOTOMY MOXET ObITb NETKO NCNONL3OBAH A/1A TEX e Lenen B
CBA3KE C Pa3INYHbIMU CXEMAMMN YUCNEHHOTO PELIEHUA MHTETPa/IbHbIX YPaBHEHWUN.

ANNPOKCMMALUMA KOPPEKTHO Pa3petivmbiX MHTErPanbHbIX YpaBHEHUIA ocyuwlecTens-
€TCA C NOMOLBI0 OCpeAHEHUA TABHOMN YaCTU UHTErPaNbHbIX ONEpaTopos co cnabbl-
MW 0COBEHHOCTAMMU B Aapax. TaKOK Noaxos NO3BOMAET BbIMUCAATL KOIGPULUEHTD!
CUCTEM NHENHBIX anrebpandecknx ypasHernid (CNIAY), annpoKCUMUPYIOLLMX COOT-
BETCTBYIOU4ME MHTErpanbHble YpaBHEHUA, N0 BECbMA NPOCTbiM dopmynam. 3aTem
nonyyerHble C/TAY pewatoTca YMCNeHHO 0O0OWEHHEIM METOJOM MUHUMANBHBIX
HeBsA30K (GMRES).

MpusegeHbl pe3ybTaTbl YUCNEHHBLIX IKCNEPUMEHTOB, BbINONHEHHbIX H3 BbIYUCN-
TenbHom Knactepe BLL AiBO PAH, KoTopble gatoT npeacrasieHne 0 BO3MOXHOCTAX
NPUMEHAEMOW METOAUKMU K YNCAEHHOMY peulerunto 3adad Andpakumu B UHTerpass-
HbIX NOCTAHOBKAX HA CNEKTPe UHTErpasbHbix ONEPaToOpoOs.

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

MartemaTnueckoe MoaeMpoBaHUEe HEeKOTOPbIX ABMKEHWIA ugeanbHoro rasa c
pa3pbiBamu

MpoBoaAUTCA aHaMUTUYECKOE M YNCNEHHOE MOAENMPOBAHWE HEKOTOPbIX HECTaumno-
HapHbIX ABUKEHWA MAeaNbHOrO rasa: MCCNeAYIOTCA HavyaAbHO-KpaeBble 3a4aun Ans
KBasuAMHeWHbIX AnddepeHLmancHbIX ypaBHeHUI runepboMyeckoro TMna, onuckl-
BaloUiMe TEYEHUA C paspbiBamm.

MU3ayuyeHue TeueHMWid rasa ¢ pa3pbiBamu ABAAETCA OLHOM M3 aKTyanbHbIX Npobnem
MaTemaTyYecKoro mogennposaHusa. C TOYKK 3peHus Teopuu anddepeHuUnanbHbix
ypaBHEHMWI C YaCTHbIMK NPOM3BOAHBIMYU CNMUCaHUE NOJO0GHBIX TEYEHWI NPUBOANT K
Pa3NMUHbIM HAYaNbHO-KPAEBLIM 33A34aM 18 KBA3UIUHENHbIX YPABHEHWRA runep-
6onnyeckoro TMna: MoAeNMpPoBaHNE TEYEHUI C YAAPHLIMW BOAHAMU MPUBOAUT K
0606ueHHON 3agade Kowu, TeueHua co ¢1abbiMu Pa3pbiBaMu ONUCHIBAIOTCA pas-
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JIM4HBIM MOAMDVKALIMAMU XapaKTepUCTULecKoi 3aAadn Kow.

B paboTe paccMaTpUBatOTCA HeKoTopble M3 NoA0OHbIX 3aay. Bo Bcex paccMoTpek-
HbIX CAY4aAX AOKA3aHbl TEOPEMbI CYLLECTBOBAHUA U EAMHCTBEHHOCTI KYCOUHO-aHa-
NWUTHYECKMX PeLLeHUN, NPy 3TOM CaMi pelleHna NOCTPOeHb! B BUAE KPATHbIX CTe-
NEHHBbIX PRAOB C PEKYPPEHTHO onpejensembimu KoadbduumeHtamu. CxoaMMocTs
pPAOB [0Ka3aHa METOLOM MaXOPaHT. HeKoTOpble U3 pelleHui NCNoNb30BaHL! &
KayecTse OCHOBbI /1A Pa3paboTKYN YMCNEHHbBIX METOAMK, BbINOMHEHbI UNNOCTPUDY-
IOLLME UNC/IEHHbIE PacyeThbt.

Khakimzyanov G.S., Institute of Computational Technologies S8 RAS, Russia

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

Ucnonb3oBaHune guddepeHLnanbHoro anGIIH)KeHMH cxembl Agna ee MOHOTOHU-
3aynu

CTaHAapTHb!M CNOCO6 MOHOTOHK3ALMN Pa3HOCTHBIX CXeM BTOPOTO NOPAAKE annpok-
CUMaUMK OCHOBAH Ha WUCNO/Nb30BaHUW OFPaHUYMTENER NOTOKOB ANA NOKANBHOrQ
nepekNloueHrs Ha NPOTUBOMOTONHYIO cxemy. B HacTosweit paboTe npeanaraeTcs
HOBbI NOAXCA, K NOCTPOEHUIO MOHOTOHHbIX Pa3HOCTHBIX CXEM, OCHOBAHHbIV Ha UC-
cnefoBaHuM ux AvddeperumanbHbix npubamkKeHuit. BHavane naes metoaa fAe-
MOHCTPUPYETCA Ha ABHOMN CXeMe NPeaUKTOP-KOPPEKTOP ANIA ypaBHEHUA NepeHoca ¢
NOCTOAHHbBIM KO3QGULIMEHTOM. 3Ta Cxema UMEET NapameTp B BUAE CETOUHOM yHK-
LMK, OT BbIBOPA KOTOPO 3aBUCAT AMCCUNATUBHbBIE U 4UCNEPCUOHHbIE CBOMCTBA Cxe-
mbl. B Tex noaobnactax 061acTy peuieHus, B KOTOPbIX BO3HMKAeT yrpo3a noAsAeHUA
OCUMANALUN YUCNEHHOTO PElleHNR, HeoBX0aMMO U3MEHUTL B HYXHYIO CTOPOHY
JAMCNEPCUI0 PA3HOCTHOM cxembl. V13 aHanu3a n.A.N. CXeMbi CleayeT, HTO ynpasiAaTh
AMCNepcUeil pPa3sHOCTHOM CXeMbl MOXHO NyTeM 33/aHUA CX@MHOT0 napameTpa TakK,
uTO6bI AUCCMAATUBHLIA YNeH N.A.M. 4HaCTUYHO KOMNEHCUPOBaAa AUCNEPCUORHBIN.

MpuseaeH NPUMEP CXEMHOTO NapameTpa, 4N1A KOTOPOTO CXeMa NPeANKTOP-KOppPeK-
TOp NpeBpallaeTcs B U3BecTHyto TVD-cxemy XapTeHa. Bce gpyrve nssectHble TVD-
CXeMbl TAKKe MOTYT BbITb NO/yYeHbl HA OCHOBE aHanu3a n.A.n. PaccmoTpeHHylo Ha
npocTeilem NPUMepe HOBYIO TEXHONOMMI0 MOHOTOHW3aLMK YAANoCh 06061WHTH
[N HeVHEMHOro ypasHeHWA NepeHoca, ypaBHeHuit MEeNKON BoAbl, ANA pelleHua
3afay pacnpocTpaHeHUA GPOHTa NNAMEHM KaK Ha PABHOMEPHBIX, TaK U Ha NOABMM-
HbiX HEpPaBHOMEPHbIX CeTKaX.

Khoroshevskiy V.G., A.V. Rzhanov Institute of Semiconductor Physics of 58 RAS, Russia
Kurnosov M.G., AV. Rzhanov Institute of Semiconductor Physics of SB RAS, Russia
Mamoylenko S.N., A.V. Rzhanov Institute of Semiconductor Physics of $8 RAS, Russia

MacmTaGMpyemaﬂ NpocTpaHcTBeHHO-pacnpeaeneHHasn MYNbTUKACTEPHAA Bbl-
YyUucauUTeNbHaA cMcrtema

LleHTpom napannenbHbiX BbIHUCAUTENBHBIX texHonorui (UNBT) Cubupckoro rocy-
[APCTBEHHOTO YHUBEPCUTETA TenekommyHuKaLuit U nudopmatukn” (C6IYTH) co-
BMecTHO ¢ flaBopaTopueii BbiMMCAMTENLHBIX cucTem UHCTMTYTa Guankn nonynpo-
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BOAHWKOB UM. A.B. Pxanosa Cubupckoro otgenenun PAH (M®N CO PAH) cospaHa
W pa3BMBaeTCA NPOCTPaHCTBEHHO-pacnpeaeneHHas MyAbTUKAACTepHas BbINMCAM-
TenbHaa cuctema (BC). MynbTuknactepHas BC - 3TO KOMNO3WUMA TeppUTOpUanb-
HO pacnpepeneHHbIX KnactepHblx BC u cucTemHoro nporpammHoro obecrnedyexus.
ApxuTeKTypa AaHHol BC ocHOBbIBaeTCA Ha pe3ynbTaTax BedylWeid HayuHOM WKObI
P® no pacnpegeneHHbim BC (HLW-5176.2010.9, pyrosoauTens - yn-kopp. PAH B.T.
XOpOLEBCKNIA).

1. ApxWTeKkTypa MynsTUKAacTepHon BC. AewncTeytowan KoHdurypauma BC (GRID-
mogenb) o6beanHaeT 9 NpoCTpaHCTBEHHO-pacnpeeneHHbIX kKnactepHbix BC, npu-
yem CEMb KNacTepos pacronoxersbl B LINBT CUBIYTU (ueHTp r. HoBocubupcka), a
Asa - B flabopaTopum BbiMnCAUTENbHEIX cucTem UM CO PAH (Akapemropogok, CO
PAH). B cocTaB cucTembl BKNIOYEH KNacTep, BXOAAWMN B pacnpeaenerHyo undpa-
CTPYKTYPY Nporpammbl “YHUBEPCUTETCKMIA KnacTep”.

2. MporpammHoe ofecneyeHne BKAKOYAET: CTAHAAPTHLIE KOMMOHEHTbI M CO3faBae-
MbIA MHCTPYMEHTAPUIA NapanienbHOro MynbTUNPOrpamMmmnpoearma. CTaHaapTHble
KOMMNOHEHTbI CUCTEMHOrO NPOrPaMMHOro o6ecneyeHus BKNIOYAIoT: 0NepaLUoHHYIO
cuctemy GNU/Linux, cpefcTea pa3paboTku, 0TAagKM M aHan13a nocnefoBaTebHbIX
W napannensHbix nporpamm (6ubnmotekn MPI, asbiku cemeicrea PGAS, CUDA &
OpenCL), nporpammuoe obecrneyeHue opraHnsalmu GyHKLMOHUPOBAHUA KNacTep-
HbiX BC (cMcTema nakeTHoW obpaboTku 3agaHuit TORQUE, nnanuposwuk MAUI),
B3aMMO/EMCTBUA NPOCTPAHCTBEHHO-pacnpeaeneHHstx knacrepos (Globus Toolkit,
GridWay).

OpvrvHanbHoe nporpammHoe obecrneyeHue BRAKOYAET: CPeACTBa CaMOKOHTPONSA
W CaMOLNATHOCTUKW, NOACHCTEMY OpraHn3aunmu gyHrumMorsuposarnva BC B mynbTu-
NPOrpamMHbIX PEXUMaX, B TOM YUC/Ie: Cpeay BAOXKEHUA NapannenbHbIX Nporpamm
u peanun3aumm 3¢ GeKTUBHBIX KONNEKTNBHBIX 06MEHOB MeXAY WX BETBAMM, pacnpe-
AeneHHYI0 odepeab 3a4ay W AucneTyep Nob3oBaTe/IbCKUX 3apOCOB, UHCTPYMEH-
Tbl aHaNKU3a NapannenbHbIX NPOrpamm, CAYKGbI MOHUTOPUHIA M OpraHM3auuun yaa-
NneHHoro gocryna K pecypcam BC.

MynbTuknactepHan BC ucnonbayerca As oTpaboTKU apXMTEKTYPHbIX peleHuit B
obnactu pacnpegeneHHoi 06paboTku MHPopmaumm u GRID cuctem, oTNagKu UH-
CTPYMEHTaNbHbIX CPeACTB NapannebHOro MyAbTUNPOrPamMMUBPOBAHUA U NOATOTOB-
KU1 CNeumanuctos B 061acTv 0TKa30yCTOMUUBBIX BLIMUCANTENBHbIX TEXHOMOTUIA.

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

Special cubic model for multiple regression in triangular coordinates

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

Mikhaylov K.V, Borucnumensrsil yewmp 480 PAH, Russia

06 oyeHKe 61M30CcTY BMHOMMANLHOTO pacnpefeneHa K HopmanbHOMY ANA Orpa-
HUUYEHHOro Yyncia HabaloaeHui

B foKnage wccnegyeTca BONPOC NOrpeuHoCcTy HOPManbHOM annpoKcUMaumu Ang
6UHOMMANBLHBIX pacnpeaeneHmnin ¢ GUKCMPOBAHHBIM HNCAOM UCTIBITAHWA N. Ha cne-
UManbHO BbIBPaHHON KOHEYHOM ceTke 3HaUYeHMI1 BEPOATHOCTM ycnexa p Npounsso-
[RTCA KOMMNbIOTEPHbIE BLIMUCAEHWUA TakoW norpewHocTu. fpv nomowm aHannuTu-
HeCKMX METOROB OLEeHMBAaeTCs owmbKa, BO3HMKAOLAA NpU 3aMeHe NOrpeLHoCTY
annpoKCcMMaLMi B MPOU3BO/ILHON TOUKE BbIYMCNEHHOM NOrpPewHoCTbIo B BAVKaL-
WE CeTOUHOI TouKe. MOKa3biBaeTca, uTo BEMYMHA 3TOM OWMBKU 3aBUCUT B TOM
uncne u oT BeiBopa wara ceTku. MpepnaraeTca cnocob NOCTPOEHWA HepasHomep-
HO CETKM NO P, UMEIOLLEN MeHBLWIEE YMC0 TOYEK MO CPABHEHUIO C paBHOMEPHOWH,
HO Npu 3ToM 06eCcneunBaloLLel TaKyio e TOYHOCTb BbIYUCNEHUA NOTPELIHOCTY. B
pesynLTaTe BLIBOAWTCA BEPXHAA OLEHKE KOHCTaHThI B HEPABEHCTBE Beppu-3cceeHa
AN ABYXTOUEUHbIX Pacnpegeneruil npy ycnosum n=1..200.

Kontrec N., Prirodno-matematicki fakultet, Serbia
Milosevic H., Prirodno-matematicki fakuitet, Serbia
Lazavic G., Despatovic-Zrakic M.

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

Military-technical spare parts inventory management systems in the area of military
aircraft maintenance are characterized by specific complexity and strict regimen of
procedural systems. In earlier stages, these procedural systems have been modified
with statistical data structures but their complexity, with required high number of
reiterations, is suitable for projection onto related Bill of Materials (BOM) amended

by dynamical data structures. The principle goal of this paper is improvement of mil-

itary-technical spare part inventory system by proving the existence of projections
of basic aircraft maintenance procedures onto related bill of materials which will
enable straightforward managing of supplies and spare parts necessary for main-
tenance of military aircraft. New bill of materials will also be applicable to other
maintenance systems.

Korobitsyn V.A., Tomsk State University, Russia
YucneHHoe moaenuposaHne MHOroCBA3HbIX TeyeHU HECKMMABMOM HUAKOCTU

JBOMIOLMSA ra308bIX My3bipel B KWAKOCTM CBA3aHA C NPOUECCaMKU UIMEHEHUA UX
dopmbt W ofibema, ApobaeHUA W CANUAHNA nysbipei, U3MeHeHRUA CBA3HOCTU. Hau-
Gonee NOAHO KaK aHaUTMIECKUMU MEeTOAaMK, TaK U YUC/IEHHbIMW UCCAEA0BAHDI
npoLeccsl n3meHeHrs Gopmbl 1 06bema ny3bipei, B TOM yuce B6/113u cBOBOAHON
NOBePXHOCTU. BONpoch! e ApoBNeHns U CAMAHWA NY3bIPEl, U3MEHEHNA X CBA3-
HOCTM NOYTYH HE UCCNe/10BaHbl. ITO OBBACHABTCA HEMHENHOCTBIO MaTEMATUHECKON
MOZENMN 3TUX NPOLECCOB, OTCYTCTBUEM a/ieKBATHON MaTemMaTU4eCKOMN ¥ YNCNEHHOW
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MOZeNn NpoLeccoB ApobaeHUs, CAUAHAA U UIMEHEHUA CBA3HOCTU Ny3bIpen, reo-
MEeTPUYECKUX TPYAHOCTEW NPU YUCAEHHOM MOAENUPOBAHUM 3TUX NPOLLECCOB.

B paboTe uicNeHHO UccnegoBaHa 2BOMOLUMA NEPBOHAYaIbHO OAHOCBA3HOTO Ny3bi-
PR B TAXKENON HECKUMAEMOM KUAKOCTU NoA CBOBOAHOI NOBEPXHOCTLIO, Npouecc
npespaueHua chepuyeckoro nyssipa B TopoobpasHbiid, B3aUMOAEUCTBUE KyMyAA-
TUBHOW CTPYWKM C rpaHULaMM Ny3bips, a TaKkKe Bo34eNCcTBUE KYMYNATUBHOW CTpywm
Ha cBO60AHYI0 NOBEPXHOCTL.

3TOT NpoLLecC ONUCLIBAETCA KAACCOM Pa3pbIBHLIX NOTEHUMAABHLIX peLIeHnit ypas-
HeHWa flannaca. Pa3pbiBbl BO3HUKSIOT NPU CAUAHWUK ABYX NOBEPXHOCTEMN pa3gena ¢
OTIMYHBIMU pacnpeaeneHuamy noteHumana. MaTemaTmdecku 310 oNUchLIBaeT dpop-
mMyna CTOKCa ¢ HEeHYNEBOW LUPKyAALMEN NO HEOAQHOCBA3HOMY KOHTYPY, OXBaTbiBa-
OLEMY MY3bipb, @ CNeA0BATENbHO, MHTEFPAs OT BUXPA CKOPOCTH N0 NOBEPXHOCTH,
HaTAHYTOIX Ha KOHTYpP, He HynesoM. MPUBOAATCA Pe3ynbTaTbl YUCAEHHOrO pacyeTa
3BO/IOLMM NY3bIps, BCNABIBAKOWETO K cBOBOAHON NoBEPXHOCTH.

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

Martianov A.S., Mkcmumym Hegpmezaszoeod feonozuu u feogusuxu CO PAH, Russia

Teytelbaum D.V., Uucmumym Hegpmeza3sosoii feonozuu u feopusuxu CO PAH, Russia

NocTpoeHne pacnpegeneHHbIX BbICOKONPOU3BOAUTENbHBIX CUCTEM ANs reodprsun-
YeCKMX BbIYUCNEHUM Ha pabounx craHyuax Ha nnatdopmax Condor u Windows
HPC Server

Kak U3BECTHO, HapAAY C YXKe CTaBLUM TPAAULMOHHBIM NOAXOAOM K peleHuio 3a-
[lay Ha BLICOKNPOWU3BOANTE/bHBIX KNACTepax, B NOCNeHee BPEMSA Pa3BUBAIOTCA Bbl-
COKNPOW3BOAUTENbHBIE BLIYUCACHUA HA rPAGUYECKMX YCKOPUTENAX U CNeLManu3m-
POBaHHbIX NA1aTax Ha MX OCHoBe U Ha 6ase pacnpefeneHHbIX KNaAcTepos Ha pabounx
CTaHUMAX, BbINOMHAIOLWMX BbiYMUYCAUTENbHbIE 334a4n B CBOBOAHOE OT OCHOBHOM
[EATENBLHOCTHU BpEMA.

B UHIT CO PAH nHTEHCMBHO pa3pabaTbiBaAlOTCA M MCNONBL3YIOTCA PeCypcoemKue reo-
du3nyeckne BbIuMCNEHWA ANA 3apa4 HedTerazoBon reonoruu. MpumeHaoTca BCe
nepeunc/iieHHble Bbllle NoAxoAbl. B HacToalwem AoKAage nsfokeH onbiT NOCTpo-
eHuA pacnpegeneHHbix KNactepos Ha pabounx CTaHUMAX C UCNONb30BaHMEM ABYX
nnatdopm - OTKpbITOM cucTemsl Condor U peweHus ot Microsoft - Windows HPC
Server 2008R2.

UcTopuyeckn nepesim 6b11 passepHyT kKnacTep Ha 6a3e Condor. Pa3sepTbiBaHUWe ocy-
ulecTBARNOCH C noMowwbio Microsoft System Center Configuration Manager 2007R2,
pAA NapameTpoB PacnpoCTPaHA/CA Yepe3 rpynnosblie noAuUTUKYU Active Directory.
Ha nunoTHom 3Tane 6bi1y 3ageicTBOBaHbI OKOMO 25 pabovymx CTaHUMiI U 6 cepse-
poB. PacnucaHue paboTbl Knactepa 6b1710 HACTPOEHO Ha HOYHOE BPEMA U BbIXOAHbIE
OHwW. Mo3gHee KOAMYECTBO BbIMUCAUTENBHBIX Y3108 Bblno gosegeHo ao 100.

B npouecce 3KkcnayaTaumMyd Knactepa Mbl CTONKHYAUCH € Npobaemoit, CBA3aHHON ¢
npeobnagaruem 32x-pa3paaHbix OC Ha pabounx CTaHUMAX U HEBO3MOKHOCTbIO 3a-
nycka Tpe6osaTenibHbiX K NAMATH BbIMMCAEHWIA Ha 3TUX y31aX. [Py 3TOM He Ha BCex
cucTemax Bblia ONYCTUMA YCTaHOBKA 64X-paspaaHbix Bepcuid OC 8 CBA3N C OTCYT-
CTBMEM ApakisepoBs YCTPONCTB MAU HeCoBMECTUMOCTbIo MO. Bbino paspaboTaHo pe-

byaga, 31.08. - 05.09.2011. Bprrauka Barwa, 27.08. - 31.08.2011.
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LeHWe C MCNONb30BaHWueM ABOMHOW 3arpy3ku ¢ VHD.

Mo3gHee, napannensHo 6blA pa3sepHYT Knactep Windows HPC Server, onbIT 3Kc-
nayaTauMy KOTOPOro NoKasan BONbLYIO NPOCTOTY KaK aAMUHUCTPUDOBAHWA, TaK ©
UCROMb30BaHMA KOHEYHBIM Mob3osaTenem no cpasHeHuto ¢ Condor.

Kuk K., Visoka $kola elektrotehnike i raCunarstva, Serbia
Dimié G., Visoka $kola elektrotehnike i racunarstava strukovnih studija, Serbia
Prokin D., Spalevic P.

Model za procenu znanja ucenika u obrazovnom okruienju zasnovanom na igri

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

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

Paznikov A.A., CTY menexommyHuxayul u undropmamuxu, Russio

JeLeRTPanu3oBaHHble anropuTMbl YNPaBAeHUA pecypcamu pacnpefeneHHbIx
BblyMcAnTenbHbIX U GRID-cuctem

Mpu pelleHnn CROMHbIX 33J1a4 HayKu U TEXHUKM WUPOKOE NPpUMEHEHNE NONYHAIU
NpOCTPaHCTBEHHO-PACMPeAENeHHbIE BbIMUCINTENbHbBIE CUCTEMDI (BC) - MaKpoKoN-
NIEKTUBbI PACCPEAOTOYEHHBIX BbIYMCANTENbHBIX CPEACTB (nopcucrem), B3aumoaen-
CTBYIOLLMX Yepe3 JIoKasbHble 1 rnobanbHbie CeTU CBA3N. K Takum cuctemam OTHO-
catcs GRID-cUCTeMbI U MyabTUMKAacTepHble BC,

K 3Hauumbim npobremam opraHusauun GyHKUMOHMPOBAHWA MPOCTPAHCTBEHHO-
pacnpeaenerHsix BC oTHOCUTCA gucnetyepusanmna napanienbHsix nporpamm. na
KaXK A0 Nporpammbt TpebyeTcs onpeennTb pecypcbl (noacucTembl) Ana ee BbINO/-
HeHuA.

B ycnosuax onbluemaclutabHoCT CUCTEM W U3MEHEHUA WX COCTaBa U 3arpysKku ¢
TeueHUEM BpEeMEHU NpUMeHeHne LIeHTPann3oBaHHbIX CPEACTB AucneTyepusaumu
3aTpygHeno. lostomy aKTyanbHON ABMAETCA 3afaua pa3paboTkv AeUeHTpanunso-
BaHHbLIX MOJENEN, anTOPUTMOB M NPOrPamMmHOro obecnevyeHus aucneTyepusaunu
napannenbHbix 3a0a4 B pacnpefeneHHbIX BC.

Mpw AeLeHTPanM30BaHHOW gucneTyepunsaunm B cucteme OYHKLMOHWPYET KONNEK-
TMB AMCNETYEPOB, OCYLLECTBAMIOWMA BbIGOP Heobxo4MMbIX pecypcos AN1A peannsa-
LMK nporpamm. 3TO NO3BOAAET AOCTUYD W KUBYHECTH 6onblwemacwTabreix BC, 10
eCTb CNOCOBHOCTM CUCTEM NPOAC/IKATL PAboTY NPU OTKasax oTaeNbHbIX KOMMOHEH-
TOB W NOACUCTEM.

Bpbaura barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.

MWT 2011 » 97

B paboTe npegnaraloTcs AeUeHTPanM3oBaHHbIE aArOPUTMbI Y NporpammHoe obe-
cnedYeHMe AucneTyepusaunu rnapanfieNbHbiX Nporpamm B MPoOCTPaHCTBEHHO-pac-
npeAeneHHbIX BbIMUCAUTENBHbBIX CUCTEMAX.

PaccmarpusaeTcs QYHKLMOHUPOBaHUE NpOCTpaHCTBEHHO-pacnpegeneHHoi BC. B
Ka0M nogcucTeMe NpUCYTCTBYET AWCneTyep, KOTOPbIA NogAep)KUBAeT ouapesb
napannensbHbix 3843y 1M OCYLWECTBARET NOUCK BbIMUCAUTESbHBIX PECYPCOB ANA UX
BbLINONHEHUA, [lucneTuep B3aUMOLENCTBYET C OrPaHUYEHHbIM YUCIOM APYTUX AUC-
neTyepos, COCTABNAIOLLMUX €70 JTOKANbHYI0O OKPECTHOCTb.

B LieHTpe napannenbHbiX BBIMUCAUTENbHBIX TeXHONorMi FOY BNO “Cnbupckunii rocy-
[apCTBEHHbIA YHUBEPCUTET TeIEKOMMYHUKAUMIA U MHPopmaTnkKn” 1 Nabopatopum
BbIYUCUTENBHBIX CUCTEM MHCTUTYTa QU3MKM NOAYNPOBOAHUKOB UM. A.B. PxaHoBa
CO PAH co3aaH nporpammHbiid nakeT GBroker geueHTpannM30BaHHON gucnetdepu-
3aUMK NapannenbHbIX NPOrpamm B NPOCTPaAHCTBEHHO-pacnpeaeneHHbix BC.

Pe3ynbTaTsbl UCCIeQ0BAHUA CO3JAHHOMO UHCTPYMEHTAPUA Ha MyAbTHRNAcTepHON BC
noKa3anu, 4To cpefdHee Bpema 0BCAYKMBAHUA 33434 NPU AELUEHTPANU30BAHHOMN #
npyv UEeHTPaNU30BaHHOW AUCNeTYEpPU3aUMK CONOCTaBUMbI. Bpems gucnerdepusa-
UK AOCTATOYHO Maso NO CPABHEHMIO CO BpEMEHEM BbiNONHEHWUA 33434,

Lapin V.N., Institute of Computationa! Technologies 58 RAS, Russia
Cherny S.G., Institute of Computational Technologies SB RAS, Russia
Esipov DV, Institute of Computational Technologies S8 RAS, Russia
Kuranakov D.S., Institute of Computational Technologies SB RAS, Russia

MaTtematuyeckue moaenn yu YMcneHHble MeToflbl TMApopa3pbiBa NNAACTa

B paboTte paccmoTpeHbl 0CHOBHblE NoAXoAbl B 06nacT mopgenuposaHus ruapopas-
pbiBa NNACTa - TEXHONOMMM NOBbileHUA 3dpdexkTuBHoCTH HedTef06b14n. OHa 3aKAt0-
YaeTCs B 3aKaYKe B CKBAKMHY KMAKOCTH, KOTOPan CHayana MHULUUMUPYET TPeluHy B
nopoAg, a 3aTem, HanasnuBas Ha ee Bepera, 3acTasnseT pacnpocTpaHATeCA. Nepen
npexpaweHMem 3aKauku B TpeWMHY NOMELLL@eTCA NPONNaHT, NPenATCTByowWnii ee
MOMHOMY 3aKpbITvio. Mpy MOAENMPOBAHWUM NPOLEAYPbI MAPopa3spblBa onNuChbIBa-
10TCA Cnegyiowue npouecchl: AedbopMaumUa Nopoasl, ee paspyweHue us-3a pacnpo-
CTPaHeHWA TPeWMHbI, TeYeHUe KUAKOCTU B TpewmHe, ee pUALTPaUMa B NOpPoay M
nepeHoC MUAKOCTbIO NponnaHTa. CAOXHOCTL CaMUX NPOLECCOB, UX HEIMHEMHOCTD
U CUNbHOE B3aMMHOe BAUAHMWE AenaloT 3aTpyAHUTENbHbLIM co3faHue obLuen Tpex-
MEepHOW MOAENW, ONUCLIBAIOWEN MX B 0BLieit nocTaHoeke. No3aTomy npu mogenu-
pPOBaHUM TMAPOPA3PLIBA UCTIOAL3YIOTCA YNPOLWEHHbIE MOAENM, HanpaBneHHble Ha
KOHKpETHbie KNacchbl TPELUMH MU CTaguu rMapopaspbisa, 8 KOTOPbIX HacTb Npouec-
COB ONUCHIBAIOTCA NPUBAMMKEHHO UM HE onUcbIBatoTCA coscem. B paboTte npusegeH
pAg mMoaenei 3BONIOUMM TPEWMHbI TMAPopa3pbiBa OT NPOCTENAIUX O4HOMEPHbIX,
[l0 CNOMHOW TpexmepHoi. MoKasaHbl X HEKOTOPble 0COBEHHOCTU C TOYKM 3PEHMS
6anaHca mexay UCnob3yembiMu YNPOLEHUAMM PacCMaTPUBAaEMbIX NPOLECCOB U
BbLIUMCUTENLHLIMW BOIMOXHOCTAMM. [TpeaioxeHsbl Age Mogenu npouecca ruapo-
pa3pbiBa NaacTa, ONUCbIBatoWMe Hauboree xapaKkTepHble CLEHAapUN Pa3BUTUSA: pac-
npocTpaHeHue NPOAOALHOW ¥ NONEPEYHOMN K CKBaskUHE TPeluH. MoKasaHa 3B010-
LWA TaKUX TPELMH U BAUAHWUE HA HEE Pa3/IMYHbIX NapameTpos.

byasa, 31.08. - 05.09.2011. Bprhbauka barba, 27.08. - 31.08.2011.
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Lazi¢ L., Driavni Univerzitet u Novom Pazaru, Serbia
Milinkovic S.

The software testing optimization model

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

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

O 4yuCNeHHOM MeToae pelleHUA HEeKOTOpbIX BapHalMOHHbIX 3apay, BO3HWUKAlO-
LUX B 3IKOHOMMUKE

B naHHOI1 paboTe HEKOTOPbIe IKOHOMUYECKME 334341 CBOAATCA a8TOPOM K 33/ja4am
BapUaLMOHHOFO UCHUCI@HWA CMELMaIbHOTO BIUAA: OTbICKAHWA rM06aNbHOT0 MUHM-
myma GyHKUMOHANA B BUAE KPUBOSIMHERHOTO UHTerpana.

[Lnsi UX peleHus npeanaraeTcs HOBbIM METOZ, OCHOBAHHDbIM Ha aHANOrMn Mexay
334a4aMu TEOMETPUUECKOA OMNTUKM U OTbICKaHUeM 106a/1bHOro SKCTPeMyMa WH-
TerpanbHOro GYHKLMOHANA, KOTOPbIA NO3BOMAET pelaTh 3a4a4y HaXOKAEHWA ro-
HaNbHOIO IKCTPEMYMA NYTEM MOCTPOEHWA TPAEKTOPUY ABWKEHUA GPOHTA CBETOBOW
BOMHbI, ABUKYLLEACA B ONTUHECKM HEOAROPOAHOH cpese. [loCTOMHCTBOM AAHHOTO
MeTOAa AIBAAETCA TO, YTO MOXKHO OTKa3aTbca oT TpeboBaHyA AnpPepeHLMpyemocTi
NoAbIHTErPanbHON GYHKUMK.

Ha ocHoBe 3Toro metoga pa3pa6OTaHbI ANroOpUTMbI YACIEHHOIO peLieHnna pacCmo-
TpeHHbIX 3a4ay, BbiNONHEHA WX pednunsauna 8 BUAE NPOrpammHOrO KOMMeKca. B
AOKNane TaKXe 6yp,yT npeacrasneHbl pesynbTarsl BbiHUCAUTENBHOMO IKCnepumeH-
Ta, B TOM 4Yuche anpo6au,m meToAa Ha pAge MOAENbHbIX 3a4a4, a TaKxe nceneno-
BaHue anKl'laAHOﬁ 3a4a4ym perMOHaanoﬁ IKOHOMUKMN.

Bprbadka barba, 27.08. - 31.08.2011. bynsa, 31.08. - 05.09.2011.
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Lipkovski A., Mamemamuuxu hakynmem Yrusepsumema y Geozpady, Serbia
shafah O., Daoub H.

BoiuncneHue rpados KOHEUHbIX Konewy,

BsoAUTCA HOBAA CBA3b MEXY KOHEeYHbIMKW KONbLAMU N HanpasaeHHbIMU rpa¢)aMM,
QCHOBaHHAA Ha onepauuax C/IOKEHUA U YMHOXKEHUA. Bbluncnaorca rpad>b| HeKoTO-
pbiX KOHEYHbIX Konel,.

tukac D., Rheinische Fachhochschule Kéln gGmbH (RFH) - University of Applied Sciences, Germany

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

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

tyubanova A.Sh., Siberian Federal University, Russia

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

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

The report discusses the inverse problem on determination of an unknown coef-
ficient in the second order term of the multi-dimensional linear pseudoparabolic
equation of the third order under the initial data and the Dirichlet boundary condi-
tion. In the case of the filtration in fissured media, the considered parameter cor-
responds to the piezo-conductivity of fissured rock and depends on the hydraulic
properties of the rock and the liquid.

Bynsa, 31.08. - 05.09.2011. Bprbauka barba, 27.08. - 31.08.2011.



100 o Boauy KoHcbepeHumje o Cnpasoqnuk koHdepeHumu e Conference Information

The problem is posed in the bounded domain of the space variables with a dou-
bly smooth boundary. It is supposed that the unknown coefficient depends on time
variable t. The integral condition of overdetermination on the boundary is taken as
additional data for the identification of the unknown coefficient. The assumptions
on the input data are formulated wherein the local existence and uniqueness of the
solution of the inverse problem is proved.

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

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

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

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

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

MNporHo3snpoBaHue p,e¢opma LMOHHO-NPOYHOCTHDIX CBOWCTB HaNOJHEHHbIX Noau-

MEPHbIX KOMNO3ULUHA

B paboTe paccmaTpuBalOTCA OBa Kjacca 3afay NPUMEHWUTENbHO K aHanusy Ae-
$OPMaALMOHHO-NPOYHOCTHDBIX CBOMCTB AMCNEPCHO HAMOAHEHHbIX NOMMEDPHbIX
KOMMO3WULMIA. B NepBom Caydae Ha OCHOBE akanM3a NpeAcTaBuUTeNbHOrO obbema
maTepuana MeTOAaMK BbIYMCAUTE/IbHOW MEXAHMKM MO U3BECTHbIM YNPaBAAIOILAM
napameTpam - XapakTepPUCTUKaM OTAENbHLIX a3, UX COAepHKaHuio 1 pacnonoxe-
HUIO, YPOBHIO MEX(a3HOTo B3aMMOAEWCTBUA - ONPeAenAtoTCA TaK Ha3biBaeMble
sdPexTuBHbIE AedOPMALUOHHO-NPOHHOCTHBIE CBOMCTBA. BO BTOPOM cyyae peuwa-
t0TCA 06paTHbIE 334a4M, B KOTOPLIX N0 3apaHee chOPMYNNPOBaHHbIM TpeBOBaHNAM
K 3pPEKTUBHLIM CBOWCTBaM MaTepuana onpeaensioTca coctas matepuana, COOTHO-
WeHWe cogepxanus ¢a3s u T.4., 06ecnednsalollme sbinoaHeHNe 3Tux TpeboBaHMWiA.
B paboTe obcyaaoTCA CXOACTBO W OTAMUME 33/1a4 KOIMNbIOTEPHOrO KOHCTPYWPO-
BaHWA MaTepManos C 334a4aMu ONTUMANbHOrG NPOYHOCTHOrO NPOEKTMPOBAHUA.
MoKa3aHO BAMAHME KOHKPETHLIX YMPaBAsioWMX NapameTpoB Ha yposeHs 3¢dek-
TUBHbBIX CBOMCTB. Pe3ynbTaTel peweHun obeux rpynn 3aaay npeacrasneHbl pacnpe-
AeNeHuAMU NepemelleHunit, aedopmaunii v HanpsXXeHuA 8 Buae fOBEepPXHOCTEW B
COOTBETCTBYIOLLMX MPOCTPAHCTBAX U B BUAE U3ONUHUN.

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

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

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

Lyukshin P.A., Institute of Strength Physics and Materials Science S8 RAS, Russia

Grishaeva N.Y,, Institute of Strength Physics and Materials Science S8 RAS, Russia

MpaAmble U 06paTHbIe 33a4U KOMNbIOTEPHOIO KOHCTPYWUPOBAHUA NONAUMEPHDbIX

KOMMO3UTHbIX MaTepvanos

PaccmaTpuBatoTCA NpAMbIe U 06paTHbIE 33a41l KOMNbIOTEPHOFO KOHCTPYWUPOBaHWA
maTepuanos. K nepsoiM OTHECEHbBI TaKKe, B KOTOPbIX ONpeaenalTca sGPeKTBHbIe
XapaKTEPUCTUKU MaTepnana no M3BecTHOMy $asoBomy cocTasy, csoitcTBam a3,
XapaKTepy mexdaszHoro 83aumoneincTena. Ko BTOpPOW rpynne 3aAay oTHeceHbl Ta-
KWe, B KOTOPbIX TpeByeTCA ONPEAenTL NapameTpbl CTPYKTYPbI MaTepuana, KoTopble
NpuUaaloT matepuany 3agaHHole apdeKTUBHbIE CBOMCTBA.

Bproauka barba, 27.08. - 31.08.2011. Bypsa, 31.08. - 05.09.2011.
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Madzhara 1.1, Institute for System Dynamics and Control Theory of S8 RAS, Russia

MoAX0A K MHTENREeKTyanusauMM NporpammHbIX CPeACTB peleHuA 3a4ady ontu-
ManbHOrO YrpaBneHuUs

B HacToALee Bpems Npu PeweH CAOXHbIX NPaKTUYeCKUX 33434, HaNpPaBAEHHbIX
Ha CO34aHWME WAW COBEPWEHCTBOBAHUE TEXHUYECKUX, IKOOr0-3KOHOMUUYECKUX M
APYTUX CUCTEM ¥ 0BBEKTOB, BCE LUIMPE MCNO/b3YHOTCA METOAbI ONTUMasIbHOTO YNpas-
NEHUA, B KOTOPbIX M3yYaemble MPOLECCHl MOAENUPYIOTCS B BUAE cucTem audde-
pPeHUMANbHbIX YpaBHEHWH. ONbIT YUCNEHHOMO UCCAEA0BAHUA 33434 ONTUMENbHOIO
yrPaBAEHUA C UCNONL30BAHUEM CYWECTBYIOWMX NPOTPAMMHbBIX KOMNAEKCO8 NOKa-
3bIBAET, YTO UX PeLUEHME MPAKTUHECKM BCEr4a CONPAXEHO € HEOBXOAMMOCTbIO NOUC-
Ka OPUIMHANABLHOTO BbIYUCAUTENBHOTO CLUEHAPMA ANA KAMAOW KOHKPEeTHOW 3ajauu.
OfHaKO, METOAbI U CPEACTBA MOCTPOEHUA TAaKUX CLLEHAPMEeB HEAOCTYNMHbI LWMPOKOMY
KpYry NoNb3oBaTenem, NocKoMbRY MHPopmauma o cnocobax MCNoNb3oBaHWA ITUX
METOA0B U CPEACTB HOCUT IKCMEPTHBIN XapaKTep.

B foknage paccmarpmsaetca obWmMiA Noaxoa K UHTENNEKTYaAn3auum CyLecTByo-
WX NPOrpaMmHbIX CUCTEM PeLIeHKA 33434 ONTUMA/bHOrO YNPaBAEHUA C MCNOJib-
30BaHMEM AMHAMMYECKMX NPOAYKUMOHHbIX Ba3 3HaHWi. MNpuBoanTca pag, TeXHO-
JIOTUH, NO3BONAIOLWMX UHTETPUPOBATL Takme basbl C CYLLECTBYIOWMMM CPeacTBAMM
YUCNEHHOW ONTUMM3ALUU.

Takxe B fOKNage paccmaTpuBaeTcs NpUMeHeHWe NpeanoXKeHHoro NoAxXo4Aa K aB-
TOMaTU3aUUK pelueHnA OAHOro KNacca 3a4a4y ONTUMANbHOrO ynpaBneHua, Bbl3bi-
BaOWMX aBapuitHble oTKasbl {«ABOCTbI») ONTUMU3BUMOHHBIX anfOPUTMOB M, Kak
cneacTBve, He AONYCKaoWMX NPAMOE NPUMEHEHKE CYLWEeCTBYIOWMX CPeaCcTB onTu-
MU3aunu. BoiumncamTenbHble cLeHapUM ANA TAKOFO KNacca 3a4ay XapaKkTepusyoTca
MHOTOKPATHbIMW 3aNyCKamu NPOrpammHOro KOMMAeKca C Lesbio HaCTPOWKKU psaa
napameTpoB OATUMM3AUMOKRHbBIX anfopuTtmoB. [lna paccmaTpusaemoro Knacca 3a-
Aad nocTpoeHa basa 3HaHWiA, UWHTErPUPOBAHHAA C NPOTPAMMHBIM KOMN/EKCOM
OPTCON. MpusogATca peweHva paga 3agay OnTUManbHOTO yNpaBneHUA, NOAYYeH-
Hble C MCNOb30BaHMEM Npeanaraemoro noaxoaa.

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

Non-reproductive and reproductive solutions of some matrix equations

In this paper we analyzed solutions of some complex matrix equations related to
pseudoinverses using the concept of reproductivity. Especially for matrix equation
AXB = C it is shown that Penrose’s general solution is actually the case of the repro-
ductive solution.

byaga, 31.08. - 05.09.2011. Bproauka barsa, 27.08. - 31.08.2011.
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Malev-Lanetskii D.V,, Trofimuk Institute of Petroleum-Gas Geology and Geophysics of SB RAS, Russia

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

Ponomareva S.E., Trofimuk Institute of Petroleum-Gas Geology and Geophysics of SB RAS, Russia
MpocTpaHCTBeHHbIe AaHHble B HE¢Tera3OBOﬁ reo/10TUM: OnbiT peannuiaymu xpaHe-

Hna, 06paboTku U goctyna Ha nnatdpopme Microsoft SQL Server 2008

Ba3a AaHHbIX, co3gaHHas 8 MHIT CO PAH, opueHTVpoBsaHa B Nepsyio O4epeab Ha
xpaHeHue MHOOPMaLMK reONOFUUECKON HaNPaBEHHOCTW, B TOM YuCe NPOCTPaH-
CTBEHHOW.

Cospganue B[l Hayanock 8 2000 roay 8 MS Access. B panbHelwem oHa bbina nepe-
HeceHa Ha MS SQL Server 2000, 3atem MS SQL Server 2005. Tak Kak Ao 2008 sepcuu
Microsoft He noaaepvsan paboTy ¢ NPOCTPaHCTBEHHBIMU AAHHBIMU, A7 UX Xpa-
HEHWA Bbin BbiBpan TMN image ¢ npeo6pa3osaHiem U XpaHeHuem KOOPANHATHON
urndopmaumu 8 Gatosom maccuse, bbln HanUcaxbl NPOrpaMmbl AN npeobpaso-
BaHWA 6aliToBbIX Maccueos B bin-dpaltabl ans pabotbl 8 GS Surfer, ans susayanusauum
NPOCTPAHCTBEHHbIX JaRHbIX MCMONL30BANCA Pa3paboTaHHbtiA Hamu NPOrpamMmmHbli
KOMM/IEKC IKCNOPTA-UMMOPTa B BEKTOPKbIA dpopmaT CorelDraw. Ho umencs v pag
CYLLECTBEHHbIX HEAOCTATKOB: OTCYTCTBUE HAMNAAHOCTH, MEXGHW3MOB /1A NPOBEPKU
6230BbIX FEOMETPUUECKIUX OTHOLEHWIA, HEOBXOAUMOCTL MHOTOLIAroBbIX ONepaLiuii
ANA BU3Yanu3aumu recobbekTos U T.A.

C sbixogom MS SQL Server 2008 OTKpbIIMCb HOBble BO3MOXHOCTH A/1A paborbl ¢
MPOCTPAHCTBEHHbIMU AAHHBIMWA C WMOAb30BAHMEM BCTPOEHHbIX TUNOB AAHHBIX
geometry u geography, nonHocTbio OTBEYAIOLMX CTaHAAPTaM OGC 1 NO3BONAIOWNX
NpouU3BOANTE 06pabOTKY U aHaNNW3 NPOCTPaHCTBEHHbIX AaHHbIX B T-5QL.

Mepexog, K HOBbIM popmaTtam AaHHbLIX npoulen 6e3bone3HeHHO, Oblnk HanUcaHbl
$yHKUMM npeobpasosaHna HaWTOBbIX MAaccMBOB B obbekTbl TNa geography mau
geometry, NPEMMYLLECTBA e XPAHEHUA [laHHbIX 8 HOBOM GOpMaTe OHeBUAHbL: MOA-
[AEPKKa CMOMHbIX 3aMpoOCOB - C MPOCTPAHCTBEHHbBIMU U atpmMbyTUBHbIMUK XapaKTe-
pUCTMKamK, BCTpoeHHble GyHkUumM SQL Server ans paboTbl € NPOCTPAHCTBEHHbIMU
JaHHbiMK (HekoTopas uHpopmauwms B base crana W36bITOYHON, T.K. TENEPb MOXKET
BbITb NOAYYEHa NOCPEACTBOM HECAOKHDIX 3anpocos), noaaepxxa Open GIS, cob-
CTBeHHble cpeacTsa Bu3yanusauuu SQL Server.

MapannenocHo BeAgTca paboTa NO CO3AAHMIO Ha OCHOBE umerowencs b1 reonopra-
na cpeactsamu ReportServer SQL 2008 1 yepe3 MHTErpauuio ¢ OTKPbITHIMU geoweb
cepsepamu GeoServer n MapServer.

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

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

Bproauka barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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Manin M., ®uauan OAO “26 L{HUN", Russia

Rozenvasser E.N.

MepuoaMU3MpOBaHHOE XapaKTepUCTUYECKOe YpaBHeHUe NS IMHEUHOW cuctembl
¢ 3anasgbliBaHuem

1. NocTtaHoBKa 3aga4um.

B foKNaZe pacCMaTpVBAEeTCA 3a4a4a UCCNeA0BaHUA YCTOMYMBOCTU CUCTEMDI, NMPea-
cTaBnsawoWei cobol MMHelHoe BekTopHoe anddepeHLnanbHoe ypaBHeHUe, UMeo-
wee, B CBOO o4epeab, YACTOe 3ana3fblBaHue.

MNpobnema nccnesoBaHUs yCTOMHMBOCTU PAcCMaTPUBAEMON CUCTEMbI CBOAWUTCA K
M3YYEHMIO IKBMBANEHTHOTO €M XapaKTePUCTUUECKOro ypaBHeHUs, KoTopoe byaem
Ha3blBaTb CTAHAAPTHbLIM XapaKkTepucTuyeckum ypasHeHuem (CXY). Ecam s1,s2,...-
nocnenoBaTenbHOCTL KopHelt CXY, TO ANA acMMMTOTUYECKON YCTOMUMBOCTU UCXO4-
HOM cucTeMbl HeOBX0AUMMO U A0CTATOYHO BbINIOJHEHWE YCAOBUA HAaXOXKAEHUA KOp-
Heli CXY 8 3aMKHYTOW 1€BOM NONYN/OCKOCTH,

B KauecTBe anbTepHaTUBbI Hamu Hb110 NPeANoKeHO ANA OAHOKOHTYPHOW CUCTEMDI
C 3anasgblBaHMeM Mepuoamn3npoBaHHOE XapaKrepucTuueckoe ypasHeHue (1XY),
Bblpa*KeHHOe Yepes nepemeHHyo z. [Npu aTom, ecnun z1,z2,...- N0CNeA0BATENBHOCTL
KopHe# NXY, To ANA aCUMNTOTUYECKOI YCTOMUMBOCTM PACCMaTPUBAEMON UCXOAHOM
cucTembl HEOHXOAMMO U AOCTAaTOYHO BbIMOAHEHWE YCNOBUA RAaXOMAEHUA KOPHEN
MXY BHE eAUHUYHON OKPYKHOCTH,

Ucnonb3osaHue XY nossonser 8 60AbWKHCTBE NPAKTUYECKUX NPUNOKEHWUN cBe-
CTU pelueHne 33434M 06 YCTOMUMBOCTM PacCMaTPUBAEMON CUCTEMDBI K U3YYeHULO
PaCMOAOKEHUA KOPHEW HEKOTOPOro NOAMHOMA OTHOCUTENBHO OKPYHHOCTU.

B HacToAlem poknage crpoutca MXY ana UCxogHOW obuier cuctemsbi. Mpu aTom,
ana noctpoenun XY ucnonb3yetcA annapaTt TEOPUM UHTErpanbHbIX ypaBHEHUN
®pegronbma ll poaa.

2. Obwme pesynbTaThl.

1) Teopema 1. NMpu dUKCUPOBAHHOM [ ANA aCUMMNTOTUYECKOM YCTOMYMBOCTM pac-
CMATPUBAEMON UCXOAHOM CUCTEMBl HEODXOAMMO WU AOCTATOYHO, YTOObLI KOpHM TIXY
HaXOAUANCh BHE eANHUYHOW OKPYXKHOCTU.

[anee, npu nomoiwm Teopemsl 1, Hamu Hb110 NoNyveHo npeobpaszoBarHoe XY, Ko-
TOpoe BnocneacTeuy 6yaem HasbiBaTb TOUHbIM.

Hapagy ¢ nonyyeHHbIm TOuHbIM MXY Hamu paccmarpusaeTca npnbaunxkeHHoe NXY,
KOTOPOE OTAKYAETCA OT TOYHOFO HaNNYMEM PAAA U3 KOHEYHOTO YMCAA YNEHOB.

Teopema 2. MNMycTb Npy dUKcMpoBaHHOM CXY He UMeEeT KOpHEeH, neallumMx Ha MHU-
moi ocn. Torga cywectsyet , NO>=0 Takoe, 4to npu N>NO nonyyeHHoe Hamu npu-
6nukeHHoe MXY He uMeeT KOpHEN Ha OKPYIKHOCTU U UMEET BHYTPU 3TOM OKPY>KHO-
CTU CTO/IbKO Ke KOPHEM, CKONbKO MMEET NnoayyYeHHoe TouHoe MXY.

B poKnage gaerca KOHCTPYKTUBHAA OLEHKa unucna NO, 4To no3sonseT Npu ycaoBum
HaXOXAEHUA KOpHeW CXY Ha MHUMOI OCH CBECTW 33434y UCCAef0BaHUA YCTONYM-
BOCTU MCXOHQHOWN paccmaTpuBaemoil CUCTEMBI K UCCNeA0BaHUIO PACNONOKEHWUS KOP-
Helt HeKOTOPOro NOJIMHOMA OTHOCUTENBHO e4UHUYHON OKPYXKHOCTU.

bygea, 31.08. - 05.09.2011. Bprauka batba, 27.08. - 31.08.2011.
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Martyushov S.N., lfocydapcmeentas dyma P®, Russia

Numerical Simulation of Flows in Detonation Engines Devices

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

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

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

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

Masich A.G., MIHCMUumMym MexaHuKu cNAOWHbIX cped Ypanecko2o omdenerua PAH, Russia
Masich G.F., MHCmumym Mexaruxu CraowHsix cped Ypansckozo omoeneHus PAH, Russia
Matveenko V.P, UHcmumym mexaHuKu CiaowHbsIX cped Ypansckozo omdenemus PAH, Russia
Tiron G.G., Mepmckudi puauan MHcmumyma akoHomuru YpO PAH, Russia

Uunumatvea GIGA UrB RAS: meTo4010r1s NOCTPOEHUA U ApPXUTEKTYPa Hay4HO-06-
pa30BaTeNbHbIX KOMMYHUKaLMIA YPanbCKoro otae/1eHus PAH

KnioueBoii BOMNPOC NOCTPOEHUA HayuHo-obpasosaTenbHbix (R&E - Research and
Education) ceTeit - cosaaHune cOBCTBEHHbIX WAM apPeHAa CYLIeCTBYIOWWX KaHanos
CBA3M M ANA KaKUX Lieneil. MWpoBas NpakTuKa - MOCTPOEHME COBCTBEHHDIX R&E
ONTUYECKUX MHPPACTPYKTYP CO CNEKTPA/IbHBIM YM/IOTHEHWEM KaHaa0B U CO3AaHune
rno6anbHolh nambaa cuctembl GLIF (Global Lambda Integrated Facility), npogsurato-
LWei HoBble NapaAurMbl OPraHM3aUUn rPUA-BbIYUCTEHWIA.

Cnepys aTol Teraenumu, UMCC YpO PAH paspabotan 3KOHOMUYECKN ShHerTUB-
HYIO METOAONOTUIO U aPXMTEKTYPHbIE PEWennA noCTpoeHus coBCTBEHHONM cBEpPX-
BbICTPON HayuHO-06pa30BaTeNbHOW MarucTpani YpanbCkoro oTAeneHns PAH no-
CPEACTBOM «TemHOro» OMNTUHecKoro BonokHa u DWDM TexHonorum no rpacce
ApxaHrenbck - ExaTepuHbypr (Muuumnarusa GIGA UrB RAS), HanpasnerHyto Ha npe-
OAONEHUE OTPULATENLHOTO BANAHUA CAOKMBLIENCA B POCCUM NPaKTURK apeHAp! A0
POTOCTOAIMX KaHaN0B CBA3M. B AOKNaAe OCBEULAOTCA pe3y/bTaTbl BbINONHEHHDIX
WccaeqoBaHWi 1 onbIT peanusaumny nepeoro stana DWDM marncrpany Ha ydactke
Mepmb-ExaTepuHBypr Ha ckopocTi 20 T6WT/C C BO3MOXHOCTBIO ee yBeaueHns A0
1,6 Téur/c.

Bproauka barba, 27.08. - 31.08.2011. byaga, 31.08. - 05.09.2011.
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Masich A.G., UHcmumym mexaruru CnaouwHsix cped YponsCko2o omdenenua PAH, Russia

Masich G.F., MHcmumym mexaHuKu cnaowHbeix cped Ypanscko2o omodenenus PAH, Russia

Schapov V.A., MHcmumym mexaHuku crnnowHsix cped Ypansckozo omdeneHun PAH, Russia

Stepanov R.A., IHCmumym MexaHuKu CnaowHsix cped Ypanockozo omdenenun PAH, Russia

[oTtokoBasa 06p660TKa 60/blWINX MacCUBOB aKcnepumeHTaAbHbIX AaHHbIX HA yaa-
NeHHOM cynepKomnmnbloTepe

WHTepaktnBHaa obpabotka 60/bLIMX MACCMBOB 3IKCMEPUMEHTANbHBIX JaHHbIX
TpebyeT WCNONb30BaHWA BbICOKOMPOW3BOAMUTENbHLIX cynepkomnbioTepos. Orpa-
HUYEHHOCTb AOCTYNHOM BbIMUCINTENBHOW MOLWHOCTU B MECTax NpoBeAeHns SKC-
fIEPUMEHTOB CAEPXKMUBAET Pa3BUTUE MAaTEMATMUECKOro anmnapara U BO3MOXKHOCTH
NpoBeAEeHWA 3KCMEPUMERTOB. NepeHOC BbIMUCAEHWI Ha YAaNneHHble CYyNepKomnblo-
Tepbl NO3BO/IUT WCMO/b30BaTb PECYPCOEMKUE, HO BbICOKOTOYHbBIE anropuTmbl, 13-
6eraTb XpaHEHUs TMIAHTCKMX 06bEeMOB U3BLITOUHON UHopmaunn, obpabaTtbisaTb
W3MEPEHWA «Ha NETY» W NPOBOAUTL IKCNEPUMEHTbI C 06 PaTHOM CBA3BIO.

B pabote paccmoTpeHa paspabortanHaa 8 MMCC YpO PAH uHbopmauMoHHaA mo-
AeNb NPAMOTo A0CTYNa K BblYUCAUTENbHbIM y3nam cynep3BM, co3gaHHblie Ha ero
OCHOBe NPOTOKO/ U fiporpammHoe obecnedeHue. OcobeHHOCTAMM pa3paboTanHOro
NpoOrpammHuoro obecneyenna ABNAIOTCA: KAUMEHT-CEPBEPHANA aPXUTEKTYPA, BO3MOXK-
HOCTb YNPaB/IeHNA KONMYECTBOM 326 MCTBOBAHHbIX BbIMUCNUTENBHbBIX Y3108, nepe-
[a4a AaHHbIX HENOCPEACTBEHHO MEXKAY MamATbIO TEPPUTOPUanbHO pacnpeseneH-
HbIX cucTem 6e3 NPOMEKYTOHYHOTO XPaHEHWA Ha AWUCKaX, BO3MOXHOCTL yNpaBAeHMA
IKCNEePUMEHTOM B KBa3npeasibHOM BPEMEHW Ha OCHOBE NOyYaeMblX Pe3y/1bTaTos.
flpnsoasTca pe3ynbTaTol anpobaunm 3TUX peleHunit B pamkax npoekTa «Pacnpeae-
neHHbIN PIV», cyTb KOTOpOro 3akntouaetca B 06paboTke B KBasvpeanbHOM Bpeme-
HW nonyyaembix 8 UMCC YpO PAH (Mepmb) Ha PIV-3KCNEpUMEHTANbHOM YCTAaHOBKE
n306paXeHnit, nepensasaemblx N0 ONTUYECKOW MarucTpanu Ha CynepKomnbloTep
UMM YpO PAH (EkaTepuHbypr).

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

Mogaenb Noruveckoro aHanmMsa and ANarHOCTUKU U NMPOrHO3MPOBaHUA COMHbIX
ABNEHUMN

K HacToAwemy spemeHn paspabotaHsl 4OBOIbHO 3¢dEKTUBHbIE aAropUTMbl Kiac-
cuduKauum ana peweHns 3a8a4 AMarHOCTUKM UM NPOrHO3UPOBaHKUA, KOTOPbIE NpuU
YMENOW HacTpoiKe pelatoT 3aa4u ¢ 6ONbLIOW TOUHOCTLIO. HO NPU NpaKkTU4eCcKom
APUMEHEHUUN TaKUX aNTOPUTMOB 3a4acTyl0 BCTAeT BONPOC 06 MHTepnpeTupyemo-
CTW WM A0Ka3aTeNbHOCTU Pe3ynbTaToB. s NPUHATUA pelseHuit TpebyeTcs moaens
B ABHOM BUW/JE, TaKad MOLENb, B KOTOPOM BbluMcisemble pelleHnA 060CHOBaHbI U
ONMPaITCA Ha MMetouneca gaHHble. B gaHHoOW paboTe cTpouTca mogenb NPUHATUA
pelermni, COCTORLLAA U3 HAbOoPa NOrMYEeCKUX NPaBua, KOTOpble OMNM1CHIBAIOT 3aK0-
HOMEPHOCTU B UCCAeQyemMom ABAEHUK Man cucTteme. OCHOBHAR 3a4a4a - BbiABUTb
3TW 3aKOHOMEPHOCTU U NPUBECTH K BUAY, B KOTOPOM OHY ByayT MCNOAbL30BaHbl ANA
NOCTPOEHUA MOAENU MPUHATUAA petleHnit. Takaa MoAesb, B KOHEYHOM CUETe, MOXKeT
6bITb UCTNONL30BAHA ANA ANATHOCTUKKU MM MPOTHO3MPOBaHUA U Bes nomoluu npo-
rPamMMHbIX W annapaTtHbIX cpeacTB. HO BbIABAEHME 3aKOHOMEPHOCTEW Ha OCHOBE
umeroweroca Habopa AaHHbIX ABAAETCA C/OMHOW BbIMUCAUTENBHOM 3a34a4el, Tpe-
bytoweln addeKkTneHOEe anroputmmuldeckoe obecneyeHme U ero NPOrPaMmHyK pea-
nu3auuio.

Bygsa, 31.08. - 05.09.2011. Bproauka barba, 27.08. - 31.08.2011.
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Massel A.G., Melentiev Energy Systems Institute of SB RAS, Russia

WHTerpauma MHTENNEKTyaNbHbIX MHGOPMaUMOHHbIX TexHonoruin 8 UT-uHdpa-
CTPYKTYPY UCCNeA0BaHUIA SHEPTETUKM

MpeanaraeTcs MHTErpUpOBaTh B PAMKaX MHTENNeKTYanbHON UT-cpedbl TeXHONOTMY
OHTONOMMYECKOTO, KOTHUTUBHOIO U COBBITMMHOrO MOAEANPOBAHUA ANA NOAAEPKKM
NPUHATUA peweHni B KCCNe0BaHNAX U obecneyeHnu 3HepreTuyeckoi Besonac-
HocTW. B coctas UT-cpeabl BKAKOYEHA TaKXKe IKCNEepTHan cucTema, OCHOBAHHAA Ha
npeuegeHTax YC B sHepreTnke. PaccmatpuBaetcA npeanaraemblil NOAXOA U UH-
CTPYMEHTa/IbHble CPEACTBa ANA MHTerpauvu uHTennekTyanoHoh UT-cpeabl B UT-
MHOPACTPYKTYPY UCCAeA0BaHUNA SHEPTeTUKN.

Massel LV, Melentiev Energy Systems Institute of SB RAS, Russia

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

WHTerpauuna pacnpegeneHHbIX MHPOPMALUOHHBIX U UHTEN/IEKTYa/IbHbIX pecyp-
coB gnda MCCneAOBaHMﬁ 3HEepreTuKn

PaccMaTpUBalOTCA apXMTEKTYPa ¥ MHCTPYMEHTaIbHbIE CPeACTBa NOCTPOEHWA 1 Noa-
DEPHKM UT-MHPPACTPYKTYpbI UCCNefoBaHUA 3HepreTkn. ONUChIBAIOTCA apxuTek-
Typa, MHCTPYMEHTabHbIE CPEACTBA M MeTOANYECKUE NPUHLUMbLI NOCTPOeHUs Xpa-
HUAKLA OAHHbIX W 3HaHWA, uHTerpupyemoro B8 UT-uHdpacTpykTypy. WU3narawotcs
MeTOAMYECKMe NPUHLMABI CTPYKTYPUPOBAHUA AEKNAPaTUBHbIX ABHbIX 3HAHWMN, NO-
MellaemblX 8 XpaHuMLLE 3HAHWIA,

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

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

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

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

Bptbauka barba, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Mateljevic M., Faculty of Mathematics, University of Belgrade, Serbia

Isoperimetricinequality and capacity; Thomson’s theorem on equilibrium potential

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

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

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

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

* the Friedman acceleration equation
e the fuid equation
¢ and the Friedman equation

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

Milenovic 2., Teacher Training Faculty, Serbia, Serbia

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

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

byasa, 31.08. - 05.09.2011. Bproauka bama, 27.08. - 31.08.2011.
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identification of expected results,

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

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

Pwn e

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

Computer application for defining profiles of gear teeth

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

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

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

The mathematical modeling of the process of making fireproof protective coatings
reduces to the consideration of a problem of the interaction of a two-phase turbu-
lent jet with a plane wall. The second phase represents a fine-fraction mixture of the
coke and magnesite particles, and when impinging on the wall they can both stick
to it and reflect from it. The reflected particles near the wall interact with the carrier
gas and with the impinging particles thus forming a narrow layer of particles with
the increased particles concentration, which is usually called as a screening layer.
The computation of such a flow in a jet was performed within the framework of a
continual model. For the description of gas flow the averaged Navier-Stokes equa-
tion system and model of turbulence have been used.

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

Informacione tehnologije kroz softversku platformu Moodle

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

Milosevic H., Prirodno-matematicki fakultet, Serbia

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

Zakharov Y.N., Kemepoeckuii zocydapcmeerbiil ynusepcumem, Russia

Geydarov N.A., Gummel E.E.

PeweHne CTaUUOHAPHDbIX U HeCTauMOHAPHbIX 3a434 NPOTEeKaHUA B KaHanax npu
3ajaHHOM nepenaae Aasnexus

Mpu peweHWn 33434 0 CTAUMOHIPHOM U HECTALMOHAPHOM ABWKEHWUU OAHOPOAHON
BSA3KOM HECXKMMaemolt UAKOCTU B KaHa/sax yalle BCero UCMONbL3YTCa A8e no-
CTAQHOBKM Kpaesblix YCNOBMWIA. [1epBan 3aK/104aeTcA B 3a4aHUK Ha TBEPAbIX CTEHKaX
YC0BUA NPUAUNAHKUA U HA BXOZAX-BbIXOAaX KaHa/la - CKOpocTel (3a4aua «B CKOPO-
CTAX»). BTopas NnocTaHOBKa OTAMYAETCA OT MEPBOM TEM, HYTO Ha BXOAAX-BbIXOAAX Ka-
Hana 3apaétea gaBneHue (3a4a4a «B AaBneHUax»). B nepsom cydae MCTOYHUKOM
OBWKEHWUA ABNAIOTCA CKOPOCTU Ha BXOAAX-BbIXOAaX, @ BO BTOPOM - pasHMua pasne-
HWI. N3BecTHble Teopembl CYLLEeCTBOBAHUA ANA 33434 «B AaBNeHUAX» He TpebyioT
3af,aHUA BCEX KOMNOHEHT CKOPOCTel Ha BXOAaxX-BbIXOAaX, U TEM CAMbIM CyLLeCTBYeT
npobsiema YUCAEHHOro pelleH s Takux 3adad. B HacTosawem goknaae popmynunpy-
eTca YMCNEeHHanA TeXHOOTUA pelleHMA CTALMOHAPHbIX U HECTAaUMOHAPHbIX 33434 O
OBUXEHUN BA3KOW HECKUMAEMOW MUAKOCTU B KaHatax NpU 3afiaHHOM nepenage
A3BNEeHUI Ha BXOAax-8bIxoAax. 3Ta TeXHO/OTMA NO3BOAAET OTAENATL peleHUe Uc-
XoAHOH anddepeHunancHOW 3a4a4u OT BO3MOMKHbBIX MOOOUYHbLIX PeweHn cUCTEMbI
HeNWHEeNHbIX YpaBHEHWN, ABAAIOWLENCA Pa3HOCTHOM 3aaaven, U NpasMNbHO onpe-
AENATb CKOPOCTU Ha BXOAAax-BbIXOAax KaHana. NposeaeHHble NO 3TON TeXHONOTUN
YUCNEHHbIe pacyeTbl NO3BORIOT FOBOPUTL 06 ee 3PpPeRTUBHOCTU NpU peLleHrr Ta-
KOro copTa 3a4av..

byasa, 31.08. - 05.09.2011. Bprbadka barba, 27.08. - 31.08.2011.
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Milovanovic G., Fakultet za kompjuterske nauke, Megatrend univerzitet, Serbia

Generalized quadrature processes

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

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

Equivalence of intrinsic shape and shape

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

Mitin K.V, Siberian Federal University, Russia
Lyubanova A.Sh., Siberian Federal University, Russia

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

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

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

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

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

Musabaev R.R., Al “Uncmumym apobnem undopmamuru u yapaanexua”, Kazakhstan

Kalimoldaev M.N., A1 “Uncmumym npobnem uHgopmamuru u ynpaeneHua”, Kazakhstan

Amirgaliev E.N., A1 “Urcmumym npobnem usgopmamuru u ynpaenerun’, Kazakhstan

CUHTE3 WMHTOHa uMOHHOﬁ €ocCTa BIIRIOUJ,eﬁ peuyeBOro CurHana ¢ nprumMmeHeHnem
CNNaiiHOBOW MHTEPNOAALYUU

B AaHHOW cTaTbe AaeTcA onucaHMe MeToAa CUHTE3a WHTOHALMOHHOMW COCTaBAAO-
Wel peyeBoro CMrHana Ha OCHOBE CNIAMHOB - MAaTEMATUYECKU PACCYUTAHHbIX KPU-
BbIX, M/IaBHO COEANHAIOWMX OTAE/IbHbIE OMOPHbIE TOYKU MHTOHAUMOHHOIO KOHTYpa.
[aHxHbit meTog 6b1n CNONB30BaH NPU PEATN33LUU CUCTEMbBI KOMMUAATUBHOTO CUH-
Te3a peyeBoro curHana paspabaroisaemoit B UMNMUY MOH PK. B cTaTbe onucbiBaeTca
cNeumnann3npoBaHHbIi A3blK, C NOMOLLbIO KOTOPOro NPOU3BOAUTLCA NPeaBapUTeNb-
Hoe onucaHne GOHETUUECKUX U UHTOHALMOHHbIX CBOWCTB CUHTE3UPYEMOro peye-
BOro CMrHana. TakXe NpusoamTca ONucaHue anropnuTmoB UCNOAb3YEMBbIX B NPOLLEC-
ce pacdeTa [MagKkux napameTpuyeckux KpuebiX 334a0WMX AMHAMUKY N3MEHEHUA
perynMpyemsoix napameTtpos. [1pon3BeAeHO CpaBHEHUE NPeanoXeHHoro B AaHHON
pabote meToga € METOAOM AMHENHOW WMHTEPNOAALMMK, KOTOPbLIA MCNONb3yeTcA B
60NbLWIKNHCTBE CYLIECTBYIOLMX CUCTEM CUMHTe3a pedn. OueHKa npou3Bogunacs no
KPUTEPUIO MUHUMYMa CYMMbl KBaZPaTOB HEBA3OK MEXAY PacyYeTHbiMU 3HaYEeHM-
AMW MO ABYM METOAaM M HaTypa/ibHbIM 3TaZIOHHbIM KOHTypom. B pesynbrate ana
MeToAa NMHENHOW NHTEPMNONALUKN KPUTEPUIA B cpeaHem paseH 0.25, B TO Bpems Kak
ONA NpejioKeHHOro MeToaa 3HaueHue Kputepusa coctasnnet 8 cpeaHem 0.07.

Nezhevenko E.S., Institute of Automation and Electrometry of 5B RAS, Russia

Kozik V.1, Institute of Automation and Electrometry of 58 RAS, Russia

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

ApantuBHoe NPOrHo3nposaHne PasBUTUA ANHAMHUYECKUX NpoLecCcOoB Ha noBepx-
HOCTH 3eMNU C UCNONb30BaHNEM PEKYPPEHTHbLIX HeﬁpOHHbIX ceTen

MaKcUManbHOe CHWKEHUE BPeAa OT NPOCTPAHCTBEHHBIX KaTakNW3IMOB Ha NOBEpPX-
HOCTU 3eman TpebyeT pa3pabotku 3GDEKTUBHLIX METO40B NpeAcKas’aHua Ux no-
BeAeHuA. NepcnekTMBHbIM peleHMeM NOCTaBNeHHOW 33a4auM ABNAETCA UCNONb-
30BaHMe HeWpOHHbIX ceTell. OCHOBHbIM MPEUMYLLECTBOM TaKoro NnpeacrasaeHus

Bprbayka barba, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.

byapa, 31.08. - 05.09.2011. Bprbauka Barba, 27.08. - 31.08.2011.
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ABAAETCA BO3MOXHOCTb 06Yy4eHUA HeMPOHHOW CeTU NyTem MUCMNO/1b308aHWA PE3yNb-
TaToOB HabMIOAEHUA NPOLLECCOB (ONTUHECKOro, PAAMOIOKaUMOHHOTO U Ap.). B HacTo-
Allel paboTe 8 KAYECTBE KaTaKAM3ma PacCMaTPUMBaETCA IECHOM NOXap.

MpeanaraeTcs pacnpoCTpaHeHUe MNoKapa MoAENNPOBaThb B MOAAPHON CUCTEME KO-
OpaMHaT, NpuYem HellpoHbl PAcnoNaraloTca Ha paguycax cucTembl. Ponb cutantu-
YECKMUX CBA3EI UrpaloT KaHasbl TENNoNepesadn, a CMHanTuieckne KoadbduLmeHTy
OnNpeaenaloTcA NapameTpamu cpedbl. CUrHasnbl 8036y AeHHbIX HEMPOHO8 nepe-
[AlOTCA Ha OKPYXaKoLWMUE HEMPOHbI U cymmupytoTca umu. ECim npesbilleH nopor
AKTUBALMK, HEMPOH NEPEXOANT B COCTOAIHUE BO3BYKAEHNUA. B aKTUBHOM COCTORHMUM
HelipOH HaxoAWTCA KOHEYHOE BPEemA, NOC/e Yero HaBCceraa NepexoanT B HeaKTus-
HOe cocTosHWe. Pabouaa 061acTb B OKPecTHOCTU GPOoHTa NoXKapa, CoOCTOoAUaA 13
B0O36YXAEHHBIX W BO36YXAaeMblX HEMPOHOB, NepemewaeTcs No paaMycam, Bos-
Bymaaemble HeMPOHbLI 3aMeLiaoTcs BO3BYAEHHBIMU U Takum 06pa3om peanusy-
eTCA peKkyppeHTHan HelpoHHas ceTb.,

Ha KapoMm Lare Nociae pacyera COCTOAHMA CUCTEMbl NPOW3BOAMTCA KOPPeKUus
CMHANTU4ECKUX KO3DGULMEHTOB 417 HEWPOHOB, HaX04ALLMXCA B8 paboueit obnactu.
KoppeKUMA OCyLLecTBAAETCA HAa OCHOBE HECBA3HOMO pacuimpeHHoro dunstpa Kan-
maHa, 06ecneqnBalolero YCKOpeHHYIO afanTaluumio. BekTop coctoannit onpegens-
eTca HabopOM UCXOAHbIX MapaMeTPOB cpedbl, a y4eT HabaoaeHni seaeTca cpasHe-
HUEM PaCcCUUTAHHOTO COCTOAHUA C ACUCTBUTENbHBIM Pa3BuTUeM Noxapa. PasHuua
MEXAY MX PPOHTAMU MURUMUIUPYETCS NYTEM KOPPEKLIMW BEKTOPA COCTOAHUA.

Ha 0CHOBaHWU U3NOKEHHDBIX NPUHUMMIOS CO3A3HO NporpammHoe cbecneyeHue ang
MOZENMMPOBaHNA Pa3BUTUA NIECHBIX NOXAPOB. 2GPEKTUBHOCTL MOAENNPOBAHMNA [0-
Ka3aHa NyTeM BBEAEHWA HeonpeaeneHHOCTY B UCXOAHbIA Habop napameTpos ¢ no-
CheAylouMM aaanTUBHbIM BOCCTAHOB/IEHUMEM BEKTOPA COCTOAHUIA.

Nikoli¢ 1., Fakultet za graditeljski menadZment u Beogradu, Serbia
Bozilovic S., Koprivica S., Todorovic M., Giorgio A.

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

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

Bptbauka Barba, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Novikov E.A., Institute of Computational Modelling SB RAS, Russia
Novikov A.E.

CornacoBaHue obnacrei YCTOﬁ"IMBOCTM ABHbIX METOAO0B

B nocneaHee Bpema Mpu YUNCAEHHOM MCCAEA0BAHWUU HEKOTOPbIX YKECTKUX 3azad
Bce Honbluee BHUMaHWE NPUBAEKAIOT ABHble meToabl [1,2]. 3TO CBA3AHO C Tem, UTO
NPy NPUMEHEHUN L-yCTOMUMBBIX METOAOB BO3HUKAET Npobnema ¢ AeKoMNo3nLumei
maTpuubl kobW. B cnyvyae 601bWON pa3mepHOCTU cucTembl guddepeHLManbHbIX
ypaBHeEHWI BpemMsa AeKOMMO3MUMK AAaHHON MaTpulbl dakTuiyeckn onpegenseT ob-
WwMe BblMMCAUTeNbHbIE 3aTPaTbl. B TO Ke Bpema ABHble MeToAbl He HYXAAKTCA 8
BbIYUCAERUU MaTPULbl AKOBN, U eCAK KECTKOCTb 3aa4M He CAULLIKOM Benuka, To
oHu ByayT npegnoutntenbHee. OTMETUM, YTO ABHbIE METOAbl NErKO pacnapanine-
NINBAIOTCA.

MOXHO BblAeNVTb ABE OCHOBHbIE MPUUMHBI, KOTOPbIe MPUBOAAT K TPYAHOCTAM Npu
MCMO/b30BaHNN ABHBIX METOAOB ANA PeLUeHUs XeCTKUX 3agady. Mepsas npudnHa
CBA3aHa C NPOTMBOPEYNEM MEXDY TOYHOCTBIO U YCTONYMBOCTLIO YNCAEHHOM CXEeMbI
Ha y4acTke ycTaHoBaeHusa. Cneactsnem 3TOrO ABAAETCA pacKauMBaHue Lwara uHTe-
FPUPOBAHKUA, YTO B NYYLUEM CAYYAE NPUBOAUT K NOHVMIKEHWIO 3bGEKTUBHOCTH anro-
pUTMa UHTErPUPOBAHMA. ITOrO HEAOCTATKA MOMKHO U3bexaTb, Hanpumep, Npeano-
KeHHbIM B [2] cnoco60oMm KOHTPONA YCTORUYMBOCTH. BTOpas npuumnHa orpaHUdeHHoro
NPUMEHEHWA ABHbIX METOA0B CBA3aHa C TeM, 4T0 061aCTH YCTORYMBOCTU M3BECTHBIX
YNUCNEHHDBIX CXEM CAMLLIKOM Manbl.

34eco ANA NPOU3BOMBHOTO M NOAYYeHbl KO3PPULMEHTbI ABHBIX M-CTaAUNHBIX Me-
ToAoB8 TMNa PyHre-Kytta ¢ nepsoro no TpeTvid nopanok. O6aactu ycTolumBoCTy
NMPOMEKYTOUHDBIX YUCAEHHbIX HOPMYN COrnacoBaHbl ¢ 061acTbio YCTOWYUBOCTH OC-
HOBHOWM cxembi. MOCTpoeHb! HEPABEHCTBA A1 KOHTPOAS TOYHOCTU U YCTONYUBOCTU.
PaboTa BbinonHeHa Npy GuHaHCOBOM noaaep ke POOU (rpanT 11-01-00106).

Xavipep 3., BaHHep I, PeweHune ob6bikHOBEHHbIX AUdPEPEHLUMANbHBIX YPABHEHUN.
Hectkue n auddepeHumanbHo-anrebpanueckue 3agaum // M.: Mup. 1999, 685 c.
HosukoB E.A. fiBHble MeTOAbl AnA MeCcTKUX cuctem // Hosocubupck: Hayka. 1997,
197 c.

Nudner 1., 6ITY “Boexumex”, Russia

Maximov V.V.,, Cauxm-llemepbypackutl 2ocydapcmeenrsill yHusepcumem mexHonozuu u dusaiina, Russia
Khakimzyanov G., Institute of Computational Technologies SB RAS, Russia

Kamynin E.Y.,, 26 UHUU, Russia

Semenov K.K., 26 UHWUU, Russia

B3anmofelcTBue NOBEPXHOCTHBIX BOJIH € MOPUCTBIMM Nperpagamm

MpW NPOEKTUPOBAHUN MOPCKUX TMAPOTEXHUYECKUX 0OBEKTO8 (NaaByyux npuyanos,
AOKOB, NNAaTPOPM, MOHTOHOB U T.11.) OAHOMW U3 BarKHENLUMX 337134 ABAARETCA onpeae-
neHve BO3AENCTBUA Ha HWX MNOBEPXHOCTHbIX BOAH. B Poccuiickon deaepauuu pas-
paboTtana nporpamma obecnevyeHuUs aHepruen (3NEKTPUYECKON M TeNN0BOK) yaa-
NEeHHbIX PETMOHOB C MOMOLLBH NIaBYYMX aTOMHbIX TENNOIHEPTeTUYECKMX CTAHLUMI
(MAT3C). PeakTopbl 3TUX CTaHUMI PAa3MELLAIOTCA B HECAMOXOAHbIX CTOEYHbIX CyAax
- TaK Ha3blBaeMbIX NaaByynx aHeprobaokax (M36). MepBan U3 TakUX CTaHUMIK, cny-
WeHHanA co cranenei bantuiickoro 3aBoga Ha soay 1 wrons 2010 1., BCTaHeT Ha MHO-

byasa, 31.08. - 05.09.2011. Bproauka bara, 27.08. - 31.08.2011.
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rONETHIO CTOAHKY B paiioHe r. BUAIOYMHCKA, PacnonoXeHRoro Ha 6eperax ByxTy
KpaweHnHHuKoBa KamyaTcKoro kpas. M3secTtHo, uto bepera KamuyaTku nogsepe-
Hbi BO3AENCTBUIO LiyHaMMK M MOLLHbBIX LUTOPMOBbIX BOAH. [103TOMY BO3HMKaeT 3aaa-
Yya NpeaoTBPALLEHUA BOIMOMKHOIO yilepba, KoTopbIA morn Bbl HaHeCTU NOAC6HbIe
BO/IHbl MOTEHUMANLHO ONacHbIM 06bekTam. 18 pelleHns 3aga4m TpebyeTca 3Ha-
HUE BENWYWH 3aM/IECKOB WM Harpy3oK, KOTOpble MOTYT CO34aTb BOAHbLI Ha O6bexT 1Y
33WMLLAIOLMEe ero YaCTUHHO NPOHNLIGEMbIE COOPYHKEHMNA.

NabopaTopHbie UCCAeA0BaHWUA NOKa3aau BbiCOKWE BOHO3aWMTHbIE CBOMCTBA Co-
OpY)KeHUI B BUAE CNNOWHBbIX Aamb. BmecTe ¢ Tem BOSHMKaeT ecTecTBeHHan 3agava
MMUHMMM3ALUU CTOMMOCTH 3aLLUMTHBIX COOPYKEHWIW C COXPaHEHUEM HEObBXoaAUMO
CTeneHW BONHO3aWMWTbI. B HacTosAwee BpemMa ANA YMeHbWEeHUA BONHOBOW Harpys-
KK Ha ODBEKTbI HAYMHAIOT NPUMEHATBHCA Pa3/IUYHbIE 3aLWWNTHbLIE SKpaHbl. ITO MoryT
HbITb HENPOHULL@EMbIE BEPTUKANbHBIE 3KPaHbl, HE A0XOAALWME A0 AHA U YaCTUYHO
nponyckatLme HaberarowLyio BONHY CHWU3Y, UK NOPUCTbIE IKPAHbI, NPONycKalowme
yepes ceba 0cnabneHHYI0 BOMHY TOW WAK MHOW MHTEHCUBHOCTW B 3aBUCHMMOCTH OT
3a4aHHOM NOPUCTOCTU 3KpaHa. BO34eNUCTBME YEAMHEHHON BONHbE Ha KOHCTPYKLUMH,
COCTOALLME U3 3aLULLLAEMOTO COOPYKEHUA U 33LUMTHOrO 3KPaHa, U3y4eHo HeaocTa-
TOUYHO KaK YUCAERHBIMY METO4EMM, TAK K C NOMOLLBI N1aBopPaTOPHbIX IKCHEPUMeH-
TOB, 0COBEHHO B C/ly4ae NOpPUCTbIX NPerpag.

B poknagde npeacTaBAeHbl pe3ynsbTaTbhl NabopaTOPHBIX U YUCAEHHBIX 3KCNEPUMEH-
TOB MO ONPeAeNeHUId BO3AEUCTBUA OAMHOYHOM BO/HbE HA HE3AUMLLEHHOE Henog-
BMXHOE 4aCTUYHO 3aTOMAEHHOE TeNo NPAMOYrOAbHOW GOPMbI, PacNONOXKeHHoe
HaZ, MI0CKUM OTKOCOM. MpuBeaeHbl BENMUYMHBI 3aM1eCKO8 HA TENO U BONHOBOrO
[ABNEHWUA HA HErO B 3aBUCMMOCTU OT aMNANTYAb! HaBeratouieil BOAHbI, NPOTAXKEH-
HOCTM Tefla W ero 0CafKM, yria HakAoHa oTkoca. MccnefoBaHo B3aMmOSENCTBUe
BO/IH C TOHKWUM MOPUCTBIM 3KPaHOM U TeNOM, 3alLUWEHHbIM NOAOGHLIM IKPAHOM.
MpoBegeHHOe cpaBHEHWE pPe3y/IbTaTOB NOKa3ano NPUemMNemyro TOYHOCTb U Hadex-
HOCTb METOAMK, MPEANOKEHHBIX ANR IKCTEPUMEHTANLHOMO U YACIEHHOTO UCCARA0-
BaHWA BO3AEUCTBUA NOBEPXHOCTHbIX BONH Ha MOPCKME 06 BEKTbI U 3atymiLaoume ux
YACTMYHO MPOHULAEMbIE COOPYIKEHUS.

Oparin V.N., Institute of Mining of $B RAS, Russia
Potapov V., UHcmumym eviqucnumensHeix mexHonozul CO PAH, kemepoeckuli unuan, Russia
Pyastunovich O., MHcmumym gerqucaumensHeix mexdonoaul CO PAH, kemeposckuli unuan, Russia

MudopmaumnoHHoe obecneyermne cecmoaedopmayMOHHOrO MOHUMTOPUHTA (co-
BpemeHHbI nogxoa)

B paboTe paccmMaTpuBaETCA HOBbIM NOAXOA K CO34aHMI0 CUCTEMBI cecmo-aedop-
MaUMOHHOIO MOHUTOPWHIA, OCHOBAHHbIA Ha KOHUEenuuMu 0BAauHbIX BbIMUCNEHUN
W UCNONb30BaHMU COBPEMEHHbIX CUCTEM AUCTAHLMOHHOIO 30HAMPOBaHUA (aud-
dbepeHumanbHas pagapHas uHtepdepometpua). B atom cnyvae uHpopmaumoHHoe
obecrneyeHne co3gaeTca Kak pag 0b61a4yHbIX CEPBUCOB M NO3BOAAET UCNOML30BATb
Y)Ke M3BeCTHble HapabOTKW, peasn3oBaHHbIE KaK OTAe/IbHble KOMMNOHEHTH Tene-
KOMMYHUKaLMOHHOM cucTembl CO PAH. KoHKpeTusnpyeTcs Cnvcok 3agad, Kotopble
MoryT 6bITb paspaboTaHbl Ha OCHOBE NPeANaraemoro Noaxoaa, a Takke ocobeHHo-
CTU WX pEaNMN3aumm C y4eTom pacrnpeaeneHHOCTH CaMoi cucTembl. B KauecTse npu-

Bprauka barba, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Mepa paccmaTpuBaeTCa Peann3oBaHHbIN KOMINEKC 3a4a4Y No aHanuay ceficmuye-
CKOFO COCTOAHUA KPYNHOrO rOPHO-NPOMbILINEHHOTO permoHa ( Kyabacc). B kavectse
OAHOrO 13 BUA0B MHGOPMaUMOHHOTO CePBUCa aBTOPLI NpeanaraleT UCAob30BaHME
KPayACOPCUHTa, KaK 3N1eMeHTa cucTembl c60pa U aHanM3a reoOMexaHUYecKkux f4aH-
HbIX.

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

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

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

Peregudin S.1.,, Canxm-flemep6ypacxuii 20cydapcmeennsill ynusepcumerm, Russia

Kholodova S.E., Cankm-flemepbypeckuil 20cydapcmeertbill yHusepcumem UHMOPMAUUOHHbIX MEXHOAO2U,
MEXAHUKU U onmuku, Russia

06 ocobeHHocTAX pacnpoctpaHeHus MI[, BONH B 3KBAaTOPUANbHOM LMPOTHOM 06-
Nnactu

MNposBoauTCca UccneaoBaHWe NPOCTPAHCTBEHHOW MOAEAW, ONUCHIBAIOWEN AUHAMM-
KY MAeanuHOW SNeKTPONPOBOAAWEN HEOAHOPOAHOW BPAWAILWENCA MUAKOCTH C
Y4ETOM 3KBATOpUanbHOW ocobeHHocTU. Mpegnaraeman matemaTmyeckas Moaenb
uccneayemoro GusM4eckoro npouecca NpeacTasnser coboll 3aMKHYTYI0 cuctemy
YPaBHEHWI B YaCTHbIX NPOM3BOAHbIX, COCTOALLYIO M3 YPABHEHWUI TMAPOAMHAMUKM C
y4ETOM BpalLeHNa 3emnn, cusl JIOPEHUAa U COOTBETCTBYIOLLMX YPaBHEHUA MarHuT-
HOW AIMHAMUKN C HEOBXOAMMBIMWU TPaHUYHBLIMU YCA0BUAMU. [TOCTPOEHO aHanUTH-
HecKoe pelleHne CUCTeMbI YPaBHeHWH B NPUBAMIKEHUK sKBaTOPMansHoii S\betas-
NNIOCKOCTY, ONUCIBaIOWEE PAaCMPOCTPaHEHUE BOAH MAnoW amnaAUTYAbl.

Petkovic A., Energoprojekt-Hidroinzenjering, Serbia

Global search PSO-like algorithm RC1

A novel, low-population PSO-like algorithm for solving global optimization problems
is proposed. Performance of subject algorithm is tested on the set of 12 benchmark
functions under standard and non-standard (dimensionality increase up to 30000,
domain extension up to 5 times and goal functions rotation) test conditions. For 10
of the considered problems, astonishing results are observed - convergence speed
of the “universal” and several problem-dependent configurations of RC1 avail with
quasi-invariant behavior in regard of problem dimensionality. Moreover, for 9 out of
the 10 problems (standard test co nditions) referent configurations reach the solu-
tion in just 11-25 function evaluations, which corresponds to on-going progress of
high-population PSOs in the initialization stage or the first iteration. Favorable re-
sults are also obtained for the cases of domain extension and test functions rotation.
RC1 faces certain difficulties on the remaining 2 problems.
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Petkovic D., University of Pristina, Faculty of Sciences, Serbia
Arandelovic 1., University of Belgrade - Faculty of Mechanical Engineering, Serbia
Dosic D.

On Trautners covering principle

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

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

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

Misic V.

Common fixed points with of noncommuting mappings in cone metric spaces

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

Petrovic M., Prirodno-matematicki fakultet, Serbia

Local Double Logarithmic Reconstruction Technique

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

Petrovié V., Visoka Skola elektrotehnike i ralunarstava strukovnih studija, Serbia
Mumovic G., Kisic.

Informacione tehnologije u merno-upravijackim sistemima

U radu se razmatra primena informacionih tehnologija u merno-upravljackim siste-
mima, kao i povezivanje inteligentnih merno-upravljackih sistema na Internet. Tren-
dovi razvoja upravljackih sistema idu ka sve veéoj hardverskoj decentralizaciji uz isto-
vremenu funkcionalnu povezanost u industrijske mreZe. Kao rezultat brzog napretka
tehnologije, reSeni su mnogi sloZeni upravljacki zadaci povezivanjem programibilnih
logi¢kih kontrolera {PLC) i eventualno centealnog racunara u racunarske mreze.
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Pogosyan D., Cankm-flemep6ypackull 2ocydapcmeenneili yHusepcumem mexnono2uu u dusalina, Russia

NpeHTuduraumns B mogndnumuposaHHoi mogenu dutuXbio - Harymo

B pabote npeanaraetca mogudukauma mogenu GutuXbio - Harymo pacnpoctpaHe-
HWUA HepBHOTo umnynbca [1-3], bnaropapa KoTopoit peweHue mogaenu Byaet onu-
CbiBaTb GOPMY XapaKTEPHOro HEPBHOIO UMMY/bCA, U UAEHTUOUKALMA NapameTpos
MOZeNu, BbIBOP KOTOPbiX NO3BOMUT Hanbosee TOYHO NpUBAM3UTL pelueHne K pe-
anbHOMY NOTEHLMANY, BO3OYKAGOWEMY CEPAEUHYIO MblLLLY YenoseKa [4, 5].

Mogenb duTuXblo - Harymo onucbiBaeTcs cuctemon auddeperHumnanbHbiX ypaBHe-
HWW B 4aCTHbIX NPOU3BOAHbIX, KOTOPbIE BKAKOYatOT B ceba PpyHKLuio f(V), 3asucawyro
OT noTeHuMana Vv, v napametpel b, ¢, €, 3Ha4YeHUA KOTOPbIX HEU3BECTHLI. Boibopom
dyHruMK f(V) MOXHO BOBUTLCA BLINOAHEHUA TEX AN WHbIX CBONCTB COOTBETCTBY-
rowen moaenu, a noabop napameTpos b, ¢, € no3soanUT NpUbBAN3UTL peleHue cu-
CTEMbI K PEasbHOMY HEPBHOMY UMNY/NbCYy, BO3BYHAAOWEMY CEPAEYHYIO MbILULY
4enIoBeKa, Kak MOXHO Buske.

B naHHoi paboTte ana HaxoxaeHus ¢yHKuuK f(V) u noucka 3HauveHU napameTpos

pelaeTca obpaTHan 3a4a4a, @ UMEHHO 3Ta QYHKLUMA W 3HaYeHMUA NapameTpos BbIHU-

patoTCA UCXOAR M3 TOTO, YTO PELUEHWE ONMMCbIBAET XapaKTEPHbIN HEPBHbLIA UMNY/LC,

1. EnbkuH KO.E. ABTOBONHOBbIE Npoueccsl // MaTtemaruueckan buonorua v 6uonHdpopma-
ThKa, 2006. T.1, Ne 1. C. 27 — 40.

2. KpuHcknit B.U., MeasuRckuid A.b., MNMaHdunos A.B. D80a0LMA aBTOBONMHOBLIX BUXpE
(sonHbl B cepaue), M.: 3HaHue, 1986. 48c¢.

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

4. Tennop 4., MpuH H., CrayT Y. Buonorna M., Uspatenbctso «Mup», 2007.

5. ®dusnonorus yenosexa: YuebHur/noa pea. B.M. Mokposckoro, [.®. KopoTbko. — 2-e
u3a., nepepab. u pon. - M.: MeauumHa, 2003. 656 c.: un.

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

Oco6eHHOCTU NPOCTPaHCTBEHHOMN NPUBA3KK gaHHbIXx B TUC cuctemoobpasyloweit
3NEKTPUYECKOW CeTH

PaccmaTtpuBaemas cuctema aBnserca npobaemHo-opueHTupoBaHHoi MC, cneuu-
anM3npPOBaAHHOW Ha Kaprorpadpuueckom oTobpamernun cuctemoodbpasytoLleit aneK-
TPUYECKOW ceTu B coctase EAMHOM aHepreTuueckon cuctemsol Poccun. M’C cozpaHa
B YBA3KE C ONTUMM3AUUMOHHOW MOAENbI0 U NpeAHa3HavyeHa oA BU3yanu3auun u
aHanu3a BapMaHTOB Pa3BUTUA OCHOBHOM 3/1EKTPUYECKOMN CETU INEKTPOIHEpreTude-
cKoM cuctemsl. Pewaeman 8 TUC npobnema obycnosansaer Habop NPOCTpaHCTBEH-
HbIX AAHHbIX, KOTOPble ONPeAensaioT cogepaHne Hasnl 4aHHbIX, HEOOX0AUMbIX AN
pelweHua NoCTaB/eHHbIX 33438.

B Aoknaze nokasaHbl OCHOBHblE KOMMOHEHTbI MPOCTPAHCTBEHHbLIX AaHHbIX, CAOo-
cobbi UX NpeacTaBneHusn, XxpaHeHUAa u o6paboTku 8 TUC. BbiaeneHHble NpocTpaH-
CTBEHHbIe 06BEKTbI INEKTPUUECKUX CeTEH XapaKTepu3yloTcA COOTBETCTBYIOWEN NO-
3UUMOHHONU 1 aTpubyTuBHON MHPOpMauuei. MprUBeaERbl NPaKTUYECKME 3a434M, B
KOTOPbIX MCNONb30BaNack paccmaTpueaeman TUC.

Bptbayka barba, 27.08. - 31.08.2011.

Byasa, 31.08. - 05.09.2011.
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Popovic 2., Ekonomski fakultet, Serbia

Mathematical modelling of pension fund reserves

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

Popovic B., Faculty of Sciences and Mathematics, University of Ni$, Serbia
Stojanovic V., PMF u Pristini, Serbia

The Distribution of Split-SV(1) Model

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

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

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

given.

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

Popovic N., Elektrotehnicki fakultet, Istoéno Sarajevo, Bosnia-Herzegovina
Popovic B., Pavlovic N.

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

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

Bprbauka barba, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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Potaturkin O., Institute of Automation and Electrometry of SB RAS, Russia

Borzov 5.M., Institute of Automation and Electrometry of SB RAS, Russia

KoppeKuua aBMKEHUA CACTEMbl PerncTpaumu Npyu aHanauMse gUHaAMUHECKUX U3-
MeHeHWH Ha rnoBepxXHOCTU 3eman

MNpy aHanuse gUHaAMUYECKUX CUEH HA NOBEPXHOCTU 3eMAN, OPUEHTUPOBAHHOM Ha
pelleHue 33434 MOHUTOPUHIA NPUPOAHbLIX U TEXHOrEHHbIX KaTacTpod, OfAHUM U3
NPUHLMNNanbHbIX TpeOOoBaHWM ABNAETCA KOPPEKUUA PErncTpupyembiX AaHHbIX B
cAy4ae HEU3BECTHOTO ABWKEHWA cucTembl Habnogerua. B 0CHOBY NPUMEHAEMbIX B
HacToAlee Bpems anropuTMoB 06paboTKU NOMOKEHO, KaK NPaBUIO, ONpeaesieHune
$oHOBOM cocTasnsAowei U306paKeHin NyTem yCpeaHEeHNA Kaapos euaeopana v
ee BblYUTaHWE U3 TEKYLLEero Kagpa ¢ nocaeaylowmum BblaeNeHuem AUHAMUYECKUX
obbexToB. [aHHbIA KNacc anropuTMOB NOKa3an CBOKO MEPCMEeKTUBHOCTb NpPU aHa-
v3e NocneaoBaTeNbHOCTEN M306parKeHWUM CO CTALMOHAPHLIM UAKM MeAJIEHHOMe-
Haowmumea oHom. OgHaKo Npu 06paboTke M30BpaXKeHUH ¢ Kamep {(NpY MX Heus-
BECTHOM ZBUXEHUMW) HEOBXOAMMO BbIAENARTH OTIMYUA MEXKIY Kagpamu Bugeopsaaa
C Y4E€TOM CYLLLECTBEHHOTO U3MEHEHWA MONA 3PERUA.

MpeanoxeHo oleHUBaTh GOHOBYIO COCTABAAIOLLYIO M30BpaXkeHU NyTem ycpeaHe-
HUSt TEKYLLEro ¢ Npeablaywym U NocAeayIoWwmMM Kagpamm, KOMAEHCUPOBaHHbIMM
MO ABMXEHWIO C Y4ETOM MONEN IOKANbHbIX CMEWeHUH dparmeHTos n3obpaxeHnn
(6nokoB). NposegeHo uccnegoBaHne 3GGEKTUBHOCTY METOA0B 0BHapyKeHUa au-
HaMUUECKUX ManopasmepHblX OBBEKTOB, OCHOBAHHbIX Ha OLUEHWBAHUU CMELLEHMA
W NOBOPOTA M306PAKEHUA KaK LEenoro, U MeToaa, peasnmsyiowero NonnuKkcebHyHo
KOMNEHCALMIO NOKAIbHOrO ABUKEHUA,

flokasaHo, YTO NpUMeHeHWe NPeaaOXKEHHOTO NOAX0AA MPUBOAMT K NOAABAEHWIO
He TONbKO CTaUMOHAPHOro, HO M B 3HAYUTENLHON CTEMNEHM HecTauuMoHapHoro GoHa
(8 cnyuae, Koraa oH NPeAcCTaBaAEH OTHOCUTELHO KPYMHbIMM 30Hamu, aedopmupy-
IOLWUMUCS UK CMELLSIOWLUMUCA OTHOCUTENBHO APYr Apyra). MeTos, KomneHcaumm
NOKANIbHOTO ABUKEHWUA NP BbIAEAEHUN AUHAMUYECKOTO ManopasmepHoro obbek-
Ta B LUMPOKOM OMaNa3oHe U3MEHEHUA YPOBHR WYMa NO3BONUA CHU3UTb KONMYECTBO
NOMHBIX TPEBOT B NATL Pa3 Ha CTaUMOHAPHOM POHE U KaK MUHUMYM Ha NOPAAOK NP
Ha/M4YUK ErO rEOMETPUYECKUX UCKaKEHMIA. TTPU MCNONb30BaHMK B KauecTBe doHa pe-
anbHON AMHAMMYECKOW CLEHbl AOCTUTHYTO CHWMKEHUWE 3TOro napameTpa 8 2-3 pasa.

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

Web okruienje za ucenje simulacije diskretnih dogadaja

U radu je opisan novi pristup za uenje simulacije diskretnih dogadaja preko veba.
Primarni cilj rada je poboljsanje postojeéeg elektronskog kursa iz oblasti simulacija i
simulacionih jezika razvojem veb okruZenja za ucenje, kreiranje i testiranje simulaci-
onih modela. Predlozeni pristup se zasniva na aplikaciji FONWebGPSS - veb aplikacija
dizajnirana i implementirana u Laboratoriji za simulaciju, Fakultet organizacionih na-
uka. Dat je detaljan opis arhitekture i kljuénih komponenata FONWebGPSS aplikaci-
je. Dalje, FONWebGPSS je u potpunosti integirsan u sistem za upravljanje uenjem
Moodle. Prikazan je prakti¢an primer primene FONWebGPSS u resavanju tipicnog
problema simulacije diskretnih dogadaja.
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Radosavljevi¢ D., High Business Technical School, Serbia
Milivajevic M., Dikovic L.

Design and development of information systems student services

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

Raicevi¢ A., Fakultet tehnickih nauka, Serbia

Popovic B.

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

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

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

Nonlinear stochastic differential equations containing generalized delta processes

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

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

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

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

The report presents the system SOPAF (System Observation and Archiving Facility),

Bprbauka bawa, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.
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that was established in GFZ Potsdam (http://gfz-potsdam.de/) for the project CAWa
(Water in Central Asia) (http://www.cawa-project.net/).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Sadovskiy V.M., Institute of Computational Modelling 58 RAS, Russia

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

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

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

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

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

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

Informacione tehnologije u matematickom obrazovanju

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

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

Application of Numerical Analysis Software in Teaching Probability and Statistics

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

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

Sataric M., Zivanov M.

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

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

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

Intrinsic shape, attractors and Morse decomposition

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

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

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

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

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

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

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

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

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

[1] C.A Boratbiit, B. W. Tyuy, O cTpyKTYpe NpuTAfMBatowmx KoMnaxTos, inddepeHuyancHbie
ypasHeHua 25 {1985), 907-909.

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

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

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

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

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

Professor Dragan Dimitrovski - his work and life

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

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

Chubarov L., Institute of Computational Technologies S8 RAS, Russia

BbiuncnurenoHoie U MHd)OpMaLI,MOHHble CUCTeMbl NOAAEPKKNA NPUHATUA pelue-
HWA B Xoae KpU3ncCHbIX CMTyaL{Mﬁ, CBA3aHHbIX € KaTacTpoPU4EeCKUMU BONHOBLIMU
npoueccamMmy B aKBaToOpUAX

B poknafe obeyxAaOTCA NOAXOAb! K PELEHUI0 OCHOBHBLIX NPUKAAaHbIX M dyHAa-
MEHTaNbHbIX 33434 NPobaemMbl LyHaMK - anpuOpPHOro LyHaMUPanoHUPOBaAHUA U
onepaTMBHOrNG NPOrHO3a.

OnpepenaTca POb U MECTO COBPEMEHHbBIX UHOOPMALMOHHBIX Y BBIYUCAUTEABHBIX
TeXHoNOornik B obecneveHnu aGpHEeKTUBHOW U 3aeKBaATHOW NOALEPKKUA npoueayp
MPUHATMA peleHUi Ha Pas3ndHbIX 3Tanax AeaTenbHOCTY Cayk6 npeaynpeskaeHus
0 LyHamu.

YKaswiBatoTca chneunbudeckue ocobeHHocT npobaembl LiyHamu, CBA3aHHbie C
pa3Hoobpasnem mexaHW3mMoB reHepauumn 3TUX KaTacTpodUUECKUX BOAH M Pa3HO-
obpasvem $aKTOpOB, ONpenensoUX TPaHCHOPMaUMI0 BOAHbI NPU ee pacnpo-
CTPaHeHWM B OKeaHe W BlaumonencTsmm ¢ beperom. Ocoboe BHYMaHUe yaenaeTcs
pesynsTatam UcCnep08aHUA BEPOATHLIX MEXAaHWU3IMOB reHepal i «aHOManbHbIXY -
OrMON3HEBbIX U CTOKOBbIX - LLyHaMMU.

M3naratoTca pesynbTaTbl BbINONHEHUA KOHKPETHbLIX NPOEKTOB, PEaNiM30BaHHbLIX B
WHTepecax pAaAa OpraHn3aumnin B pamMKkax POCCUACKUX U MEXAYHAPOAHbIX MPOEKTOB.

Mpepnaraotcs GOPMYAIMPOBKIM 3a4ad, NPeACTAaBAAIOWMX MHTEPEC KaK A8 NOHUMa-
HWA NPUPOAbI KAaTaCTPOGUUECKUX BOH B OKEaHe, TaKk U ANA MUHUMMU3ALMU NOPOXK-
[2eMOr0 3TUMM BOSTHAMU yuLepba.

B KayecTBe npumepa NpuBOAATCA MaTepUasbl, CBA3aHHbIE C NOCAEAHWUM KaTacTpo-
buyeckum coboiTuem 11 mapra 2011 r. (Sendai, Japan).

Wccneposanna nogaeprkusatoTca KOHTpakTom ®LIM «CHuKeHne pUckos U cmarye-
HUe NOCNeACTBUM Ype3BbiYaNHbIX CUTYaUWId MPUPOAHOTO U TEXHOreHHOTO Xapak-
Tepa B Pocculickolt Qepepaummny; rpaHtom HLW-6068.2010.9 MNpe3naeHTCKOM npo-
rpammbl NogaeprKKU BegyWwmx HayuyHbIX WKOA; rpaHTamu POOUN 09-05-00294-3,
10-05-91052-HUUHW_a; npoeKkToM Nporpammsl MHTErpaLMoOHHbIX uccnegosaHuii CO
PAH Ne 116; npoektom IV.31.2.1. nporpammbt 6a30Bbix yHAAMEHTANLHBIX UCCe-
nosaHuit CO PAH.

Shokin Y, Institute of Computational Technologies SB RAS, Russia

Moskvichev V., Yupemderue Poccuiickoll akademuu Hayk CneyuansHoe KOHCMPYKMOPCKO-MEXHON02UMECKOE B1opo
"Hayxa” KpacHoapckozo HayuHoz0 yenmpa Cubupckozo omadenenus PAH, Russia

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

Nozhenkova L.F.

Ucnonb3osaHue pacnpegeneHHbIX 6a3 reofaHHbIX ANA OUEHKU COCTOAHMA 6es-

OMacCHOCTH TePPUTOPUI

PaspaboTKka HOBbIX METOAOB OUEHKU COCTOAHMA 6€30MacHOCTH TeppUTOpUIN Bbl-
3BaHa HeobHxoanMOCTbiO 3¢ PEKTUBHOTO PacxoaoBaHWA CPEACTB Ha nposedenue
MEPONPUATHUIA NO NPEAYNPEKACHNIO U TMKBUAALMM YPe3BbIYalHbIX cuTyaumit (4C).
Tpebyetca pa3paboTka NokasaTteneit, NO3BONAIOLWMNX KONUYECTBEHHO OUEHUTL ONac-
HOCTb, YA3BMMOCTb Y 3aLLMLLIEHHOCTb TEPPUTOPUIA.
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CornacHo 7ol Tpuane, paspaboTarbi 6a3bl AanHbIX, TabAKnUbl KOTOPbIX CIPYNnu-
pOBaHbl N0 TPEM KAAaCcCam: UCTOYHMKU pycka HC; xapaKTepucTuka MHGPacTPyKType
TeppuTOpUit M OBBEKTOB, BKAKOYAA AaHHbBIE NO HACENEHUIO KAk PELIUNUEHTY PUCK;
[aHHbIE MO CMAaM W CPeACTBam npeaynpemaeHua n aukengaumn HC (oBbvekrs
yrpasnenus). YersepToiit knace TabauL, - MOHUTOPUHT OBCTAHOBKY W CYTOUHbIE A0-
HeceHWs 0 COCTOAHUM criacaTeNbHbiX POPMUPOBAHUIA - HE UMeeT reorpaduyeckoit
NPMBA3KK, HO COAEPIKUT BPEMEHHYIO COCTaB/AIOWYI0. 3TO MO3BOAAET BbINONHWTL
KOMMNEKCHBINM aHann3 cocToAHUA 6e30MacHOCTU TEPPUTOPUIA C UCNOAB30BaHUEM
cpeqcTs recuHPpOPMaLMOHHOrO MOAENMPOBaHWA U ONEPATMBHOIO aHaNU3a AaHHbIX
(OLAP).

B npouecce vccnefoBanuit 6114 nonyHeHs Chefyiowme pesynbTaTsl:

1. CocTaBneH PeecTp UCTOYHUKOB PUCKOB AA PeruoHanbHbIX cybbekros Cubup-
ckoro ¢gepepanbHoro okpyra PO,

2. CUCTEMaTM3WPOBaHbl AaHHbLIe MOHUTOPUHIA COBLITUIA Pa3IMYHON NPUPOAbI.

3. MMoctpoeHbl OLAP-mopenu pjia pa3nundtbix suaos YC, noxapos u npoucule-
CTBUM C YrpO30¥ U3HW U 3HAYUMbIM yliepbom.

4. TlocTpoeHbl KAPTOrPamMMmbl 1 KapTbl-CXeMbl pacnpeaeneHus NPUPoAHbIX, TeXHO-
FEHHbBIX, M 3KOAOTUYECKAX PUCKOB.

5. Pa3paBoTaHbl MeTOAbI pacyeTa KOMMNEKCHbIX PUCKOB Q1A PaHXUpPOBaHNa Tep-
PUTOPUIA NO KNaccam ONacHOCTY.

PaboTa BbINOAHEHA B PamMKax UHTerpaLMoHHOro npoekta CO PAH Ne 116 “AHTtpono-
reHHble PUCKU YrNeso6biBalownX U HedTerasogobbiBalowmx TeppuTopuit Cnbupn”

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

Features of the numerical simulation of hybrid systems by ISMA

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

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

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

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

Shvets 0., BocmoyHo-Kazaxcmarckull 2ocydapcmeenHbiii mexHuveckuli yHusepcumem, Kazakhstan

UHdopmMaLMoHHan NOAREPHKKE IKONOrMUECKOr0 MOHUTOPUHra ANA yrpaBneHus
upesBblYalHbIMMK CUTYALUAMM

B yCAOBUAX COUMANBHO-3KOHOMUUYECKON HeCcTabuAbHOCTM BO3PaACTaeT ONAacHOCTL
BO3HUKHOBEHWSA PAa3/IMUHbIX Ype3Bbl4alHbIX CuTyauuid (YC) Kak TeXHOTeHHOTO, TakK 1
NPUPOAHOIo XapaKkTepa, YTo NpeabaABAseT HOBble TPeb0oBaHMA K MHPOPMaLMOHHOK
NoAAEPKKE YCTONUMBOTO GYHKUMOHMPOBaHWA permoHa.

Ocoboe mecTo B AaHHOM Kpyre npobniem NpUHapnexmT MHGOPMaLMOHHON noa-
flepXKKe 3KONOru4ecKoro MOHUTOPUHIa ANA NPOTHO3UPOBAHUA U OLEHKU Ypessbl-
YaliHbIX CUTYaLUA. 3TO CBA3AHO B OCHOBHOM C HEOBX0AMMOCTLIO OnepaTUBHO oLe-
HUBaTb 0BCTAHOBKY U COCTOAHWE MPUPOAHO-TEXHOrEHHOW Cpeabl ANA NPUHATUS
CBOeBpeMeHHbIX peLIEHNA NPU BbIABIEHUU KPUTHUECKOTO COCTOAHMA - COCTORHUsA YC.

MHudopmauma, Ha OCHOBE KOTOPOM BbINONAHAETCA MOHUTOPUHT TEPPUTOPUATBHBIX
NPOLECCOB, «MPUBA3LIBAGTCA K KOHKPETHBIM KOOPAUHATAM 3€MHOM NOBEPXHOCTU.

PaccmaTpusaeman MHpopmaumoHHas 6asa reogaHHbix (GeoBD) npegctasnaeT co-
60 COBOKYNHOCTL KapTorpaduueckoit UHGOPMaLMKU O MECTOMNOMOMKEHUN OBOBLEKTOB
(Map) v ux aTpnbyTUBHOTO ONUcaHus (Atr).

Kaxgbil U3 31eMEeHTOB OMUCLIBAEMON HaMW CUCTEMbI XapaKTepU3YeTCA CBOUM
YpOBHEM B 06LLEei uepapxmu CUCTEMbE 30HbB! YPE3BLIYANHOM CUTyaUUW.

Mono6HbIR cUcTemHbIR Noaxop obycnoBAMBaeT UCNONMb3OBaHUE reorpadpuyecKnx
UHPOPMALMOHHBIX CUCTEM, KOTOPblEe 061aAal0T BO3MOXKHOCTAMY aHanu3a n obpa-
60TKM reonpoCTPaHCTBEHHbIX A3HHbIX, M NO3BO/IACT UCMNO/Ib30BATbL €70 OTHOCUTE/Ib-
Ho noboro cobbiTna. ChefoBaTeNbHO, BO3MOXHO YCTAHOBUTL M CNPOFHO3UPOBATL
NPUYUHHO CNEeACTBEHHbIE CBA3U MeXAy pa3/IyHbiMWU ABAEHUAMKW N Npoueccamun
KaK NpUpPOAHOro, Tak U TeXHOreHHOro xapakTepa. Popmanmnsyem onucaHue MHoOro-
YPOBHEBOI cUCTembl 30HbI YC.

Ka)apli1 3anemeHT MHOXECTBa Sm paccmaTpuBaemoi 30Hbl YC xapaKTepu3yeTca co-
BOKYMNHOCTbIO NOAMHOXeCT8 6a3 AaHHbIX, COAEPKaWwnxX uHbopmaymio 06 ucnons-
30BaHUM KOHKPETHOTO 31eMeHTa Ha JaHHOM TeppuUTopUm.

OCHOBHOM nepeyeHb YKasaHHbIX MHOOPMALLMOHHbLIX NOAMHOMECTB MOXHO Npea-
CTaBUTb Habopamu ganHbix Ik, Uslk, ESk.

[na moaenvpoBaHUA WUCMONL3YIOTCA METOAbl pPelleHWA pacnpocTpPaHeHHbIX 3a-
034y BM3Yann3auMy XapaKTEPUCTUK HEKOTOPOTO CKaNAPHOIO Noas B NpUBANMKEHUU
CMNOWHON cpeabl, B YaCTHOCTYU, A NOCTPOEHUA U30AUHMIE (M30NOBEPXHOCTEN),
BAONb KOTOPbIX GYHKUWA BbIMUCNEHUA KOHUEHTPALMM UMEET OAUHAKOBOE 3Haue-
Hue. .

Mpeanaraembiit 8 paboTe NOAX0Z NO3BONAET PELATL Pa3/IUYHbIE 334344 aHanM3a
W CUHTE3a CUCTEMbI YIPaBAEHMS NMpeaynpexAeHUA U NMKBUAALUK YPe3BblYaliHbIX
CUTYaLUM# Ha TEPPUTOPHUM HEKOTOPOTrO PErMoHa.
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Simonov K., Institute of Computational Modelling S8 RAS, Russia

Kobalinskiy M.V, Siberian Federal University, Russia

Nicheporchuk V.V, Institute of Computational Modeiling S8 RAS, Russia

Peretokin S.A., Special Designing and Technological Bureau “Nauka” KSC S8 RAS, Russia

Sibgatulin V.G., Special Designing and Technological Bureau “Nauka” KSC SB RAS, Russia
UHdopmaumnoHHoe obecneveHune BhiGopa BAPUAHTA peasM3allU UHBECTULMOH-

HOro NpoekTa

Uccnegosanue nocsaweHo pazpaboTke MHbopmaLMOHHOTO obecnederis gas noa-
DepXKU NPUHATUA peLUeHUs O BapuWaHTe peanunsalnu MHBECTULMOHHOro NPoeKTa
«CTPOUTENLCTBO HKENe3HOQOPOKHON NMHKK Kbi3blN - KyparMHo» B yBA3Ke € oCBOe-
HUEM MUHEpanbHO-ChipbeBoi 6a3bl Pecnybivkn TbiBa, KOTOPbIA NO3BOAUT PELIUTL
npofnemy OCBOEHUA YrOMbHbIX MECTOPOXKAEHWH TyBbl. MpPU Opraku3aumy CTpou-
TENLCTBA W 3KCRyaTaumMn Xene3Hon gopory «Koisbin-KyparMHo» nporHosunpyloTes
pa3HoobpasHble BO3AEHACTBUA HA OKPYIKAIOLLYIO NPUPOAHYIO CPEAY, C y4eToM Ypes-
BbIYaWHbIX CUTYaUMN NPUPOLHO-TEXHOTEHHOTO XapaKTepa, BK/oUan CeACMMUYECKYIO
ONacHOCTb.

OfHO U3 OCHOBHbIX OFPaHUUYEHUH HA 3Tane NPOeKTUPOBAHWUA CBA3AHO C HaNUYUem
NO Tpacce »enesHon aoporu 0cobo oxpaHAeMbIX NPUPOAHBIX TEPPUTOPUA (Npu-
POAHbLIA NapK «EPraku» u 3akasHUK «I3p6BeKCKUA»), 3aLUMTHLIX N1ECOB PA3AUUHbLIX
KaTeropvin U BOZOOXPaHHbLIX 30H BAONbL PEK, BOKPYr 03ep. B HacToslee BpemA 3Ko-
norvyeckas 06cTaHOBKa peroHa 6n1aronpuAaTHA, KOMNOHEHTbI OKPYXatoLLen cpeasl
OLEHMBAIOTCA NPEUMYLLECTBEHHO KaK UMCTblE, YTO HakNaAbIBAET AONOMAHUTENbHYIO
OTBETCTBEHHOCTb Ha NPUPOAONONLIOBATENEN NO COXPAHEHUIO KAYECTBA OKPYIKAI0-
wewn cpeapl.

UHbopmalMoHHOM 6a30i U OCHOBaHUEM [/ifl BbIAEIEHUA aNbTEPHATUBHbLIX CUEHa-
puyUeg NoCAyKuan NoaydeHHble aBTOPaMu OLEHKMN O BEPOATHbLIX BO3AEUCTBUAX CTRO-
MTENbLCTBA Ha KOMNOHEHTbI OKPYXKatoLiei NpupoaHoi cpeabl. UTorom aHanusa gaH-
HbIX AB/IAETCA OLUEHKa NPUBAEKATENbHOCTM BbIBPAaHHOrO BapMaHTa C TOYKWU 3peHUA
3KONOT0-3KOHOMUYECKOM 3D EeKTUBHOCTH.

Mpu pa3paboTke MHPOPMALMOHHOIO ofiecneyeHns paccMaTpuBaloTCR 183 OCHOB-
HbIX BapMaHTa NPOXOXAEHWA TPACChl yepes NPUPOAHLIN Napk «Epraxkv»: YcoscKuid
U BYWBUHCKNIA. BapraHTbl CYLLECTBEHHO OT/IMYAIOTCA NO BEAUYMHE MPUUUHAEMOTO
3Kkonornyeckoro yllep6a. PacueTbl NOKaszanu, YTo CTPOMUTENLCTBO MeNe3HoA0POXK-
HOM marucTpanu (YCOBCKUIA BapnaHT) Kak 6330BOro BapuaHTa aBnaetca Hanbonee
3dPeKTUBHLIM B CPABHEHWUU C anbTEPHATUBHBIM.

Stefanovié¢ H., Visoka skola elektrotehnike i ralunarstva, Serbia
Stefanovic 1.

Komparativna analiza propagacionih modela u mobilnim telekomunikacijama

Predmet ovog rada je propagacija radio signala u slobodnom i zatvorenom prostoru.
Razmatrani su efekti prostiranja signala u mobilnim telekomunikacijama, tri osnovna
mehanizma propagacije, refleksija, difrakcija i rasejavanje signala. U radu je prika-
zana komparativna analiza ralicitih teoretskih i empirijskih propagacionih modela
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velikih razmera kao $to su Okumura, Hata, COST-231 Hata, Longley-Rice, Durkin-sov
model i mnogi drugi modeli. U radu su kori§¢eni programski paketi MatLab i Ra-
dioWORKS radi numerickog i grafitkog prikaza kao i analize predikcije snage primlje-
nog signala i propagacionih gubitaka u sled prostiranja signala u slobodnom prosto-
ru, koji predstavljaju jedan od osnovnih problema i zadataka propagacionih modela.

Stevovic 5., Univerzitet Union, Fakuitet za graditeljski menadZment, Serbia

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

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

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

Frakcione parcijalne differencijalne jednacine

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

Nikolic 1.

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

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

Tsvelodub O., Mcmumym mennogusuxu um. C.C. Kymamenadse, HIY, Russia

Bocharov A.A., Kutateladze Institute of Thermophysics of S8 RAS, Russia

WUccnepoBaHne NpoCcTpaHCTBEHHBIX BO3MYLLEHWA HA NOBEPXHOCTH, NAEHKU KuUa-
KOCTHM, CTEKAIOLWEN NO BEPTUKAZIBHOMY UMAUHAPY

PaccmaTpuBatoTCA TeYEHUA BA3KOM NNEHKW MUAKOCTHA MO BHELWHEN NOBEPXHOCTU
BEPTUKANBHOMO UMAMHAPA. MccneaosaHne BOMHOBBLIX PEXMMOB 8 C/ly4ae Manbix
PacxooB M 6ONbLWMX PAAWNYCOB UMAUHAPE CBOAWUTCA K aHAMM3y PEWeEHUA 0gHOro
HEeNMHENHOrO 380N0LMOHHOIO YPaBHEHWUS ANA TONWMHBI NMAEHKM,

BAMAHUE HenuHenHbIX 3G deKTos8 MOoXeT NPUBOAUTL K GOPMUPOBAHUIO CTaLMOHap-
HO-6erylwmx pexkumos. B paccmaTpyBaemoil mogeny CyLLecTsyeT CYETHOE YMCIO
TaKux cemeicTs pewweruit [1]. BONBWWMHCTBO M3 HWX B CBOID OUEpeab HEYCTOWYUBO
K ABYMEPHbIM ¥ TPEXMEPHbIM BO3MYLLEHUAM. B cUAy 3TOro, 3BONKUMA HAYaNBHbIX
BO3MYLLEHWI1 B pa3HbiX 0BMACTAX 3Ha4e HUI NapameTpoB CyLLeCTBEHHO pa3/iuyaeTcs.

B paboTe npuBOAATCA HEKOTOPbIE XapaKTepHble CLEHAPUM PAa3BUTMA BO3MYLUEHWIA.
OcoBbiit cnyyad NpeacTaBAAIOT HaYaIbHbIE BO3MYLLEHWUA C ONPERAENEHHBIMU CUM-
MEeTPUAMM, KOTOPbIE COXPAHAIOTCA B MPOLLECCE 3BOIOLMK. B 3TOM Ciyuae peweHus
MPUTATMBAIOTCA K CTauMOHapHO-6eryliym pelieHuam, o61aAaloWnm Takumy e
CUMMETPHAMY. .

Pa6oTa BbinonAHeHa npu GUHAHCOBOKW nogaepskke rpaHta MNpaBuTtensctea Poccun

ANA TOCYAAapCTBEHHON NOAAEPKKW HAayYHbIX MCCNefoBaRNii, NPOBOAUMbIX NOA pY-

KOBOZCTBOM BeAyLMX y4eHbIX B pocCUidckux Bysax Ne 11.G34.31.0035 (FQY BMO

«Hosbcn6wpcxwi& rocyAapcTBeHHbIM yHUBEpCUTET») U rpaHTa Poccuitckoro doHAa

byHAAMEHTaNbHLIX McceaoBaHui (Kog npoekTta 10-08-91333-HHMNO-a).

{1) Bouapos A.A., Usenoayb O.10. BonHosbIe peXXMMbI TEHEHWA BA3KOW NNEHKH, CTeKaloWwen
no BEPTUKaNbHOMY UMAUHAPY. M38. PAH. MXT. 2003. Ne 2. C. 176--183.
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Turchanovsky LY., High Current Electronics Institute of S8 RAS, Russia
Kolobov O.5., High Current Electronics Institute of S8 RAS, Russia
Tatarskii F.E., HayuonansHbil uccnedosamensckul Tomckuil nonumexHuyeckul yHugepcumem, Russia

UHTerpauus uHdopmayMoHHbIX pecypcos THL CO PAH: KoHUuenuua u nogxoasl

B paboTe chopmynrpoBaHa KoHLENUUA NNaTHOPMbI, KOTOPaAA NO3BONAET € EANHbIX
NO3MLMIA PAacCMaTpUBaTh UMEILLMECA MHPOPMALMOHHbIE PECYPCHI, ANA UM NOnC-
Ka ¥ pacnpocTpaHeHUs Hay4HO-TEXHUYECKON MHbOopMaumK.

Turchanovsky 1Y, High Current Electronics Institute of SB RAS, Russia

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

napannenbnan peanu3iauma meroaga 4actmy B AYenKax ana rpa¢w4e¢:|mx npouyec-
COPHbIX VCTpoﬁCTB

B page HegasHux paboT 66110 NOKa3aHO BbICOKOE YCKopeHue (1-2 nopaaka) Bblunc-
NeHuit 06LLEro Ha3HAYEHNUR (OTHOCUTENBHO LIEHTPAIbHBIX NPOLECCOPHBIX YCTPOMCTS
TPaANUMOHHOIR 3PXUTEKTYPbI) NPYU UCMNOAb30BAHUUN TPAadUUECKUX NPOLECCOPHDBIX
ycTpoicrs (TNY).

OaHUM U3 Hanbonee coBEPLIEHHbIX NPOrPaMMHO-anMNapaTHbIX KOMMNEKCOB B Ha-
crosiwlee Bpema ansetca nnatpopma NVidia CUDA (Compute Unified Device
Architecture). CTOUT 0TMETUTD, YTO CYLLECTBYET anbTepHaTUBHaR naatdopma, obna-
patousas (8 omimuue ot CUDA) cBONCTBOM NEPeHOCUMOCTH B Knacce MY - OpenCL,
noagepyKaHHaa MHOIMMU MPOU3BOAUTEARMMU annapaTHoro obecneveHua (AMD,
NVidia u gp.). OgHako Ha AaHHbIW MomeHT OpenCL-Nporpammbl TpebyloT 3Haun-
TENbHbIX YCWAKIN O ONTUMU3aUMK A8 Kaxaoro tuna IMy. Noatomy 8 gaHHol pabo-
Te aBTOPb! OrpaHUYUANCL paccmoTpeHnem TexHonorum CUDA.

Llenbio HacToswe paboTbl ABAAETCA UCCNefoBaHue BO3MOXHoCTeH MY ana pewe-
HUA HECTALMOHAPHBIX 33434 AMHAMUKK NYYKOB 3apAKEHHbIX YAaCTUL, C NPUMEHEHU-
€M MeToAa YacTMLbl B AYeWKax. B aaHKoi paboTe nocTasneHHan npobnema musyya-
€TCA Ha MOAENbHbIX ABYMEpPHbIX 334a4ax.

Pa3paboTaHo HecKo/NbKO cnoco60oB OpraHnsaumu napannensHbiX BbIMUCNEHUIA HA
MY c y4éTom ero apxmMTeKTypbl YU pa3MepHOCTH 334au.

TecToBble pacy&Tbl NOATBEPAUAMN, UTO YCKOpeHUe cocTaBnAeT 1-2 nopsaka rno cpas-
HEHUIO C OHO- U MHOTOAAEPHbIMW NEPCOHanbHbiMmn 3BM.

PaboTa BbinonHeHa Npy nogaepx ke rpaHta POOU 10-08-00984.

Varygina M., institute of Computational Modelling S8 RAS, Russia
MapannenbHble BbIYUCAEHUA B 3aAa4axX AMHAMUKK cpea, C MMKpOCTpYKTypoﬁ

MpeAcTaBneH anropuTM YUCIEHHOTO peLueHUs AMHAaMUYECKKUX 33434 B paMKax Mo-
[eny MOMEHTHOW ynpyroi cpeapl, yuuTbiBaKOWEHR BpalaTe/ibHble cTeneHn ceobo-
Abl 4acTUL, MUKPOCTPYKTYpPbl MaTepMana. XapakTepHbli AvMameTp YacTuu, - Manbii
SIMHENHBIN NapamMeTp, € KOTOPbIM HEOBX0AUMO COTNACcOBbLIBaTL PA3MEp AYElKY pac-
YETHOW CETKW ANA NOAYYEHWUA KOPPEKTHBIX YNCAEHHbIX peweHni. Pa3paboTaHHbii

. napanneanblﬁ aNropuTm O0CHOBaH Ha MmeToae ABYUWMKANYECKOro pacilenneHna no

(bMSquCKMM npoyeccam U NO NPOCTPAHCTBEHHbLIM NepeMeHHbIM B COYETAaHWUKU C AB-
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HOM MOHOTOHHOW ENO-CXeMOM pelleHuUs 0AHOMEPHbBIX 334ay, afanTUPOBaHHOM K
pacyeTy Pa3pbIBOB.

Co3paH KOMMAEKC NPUKNAAHBIX NPOrpamm, npesHasHa4YeHHbI ONR YWUCAeHHoro
peLeHrUA NPOCTPAaHCTBEHHbIX AWHAMUYECKMX 3a4a4 Ha MHOTOMPOLUECCOPHBIX Bbi-
YUCAUTEANBHBIX CUCTEMAX, MO3BOMAKLMK NPOBOAUTL pacyeTbl PacMpoCTpPaHEeHUs
BOJ/IH, BbI3BAHHbIX BHELWHUMU MEeXaHUYECKUMU BO3AENCTBUAMU, B MaCCMBE CPEADI,
COCTaBNeHHOM U3 pa3HOPOAHbIX BNOKOB C KPUBOAUHENHBIMM TPAHULLAMK. Bbinon-
HEHbI pacyeTbl 3aa4y 0 AeNCTBUN COCPeAOTOUEHHbIX M MMMYNbCHLIX Harpy3oK Ha
NOBEPXHOCTU OAHOPOAHOrO YNPYroro NosyNnpoCcTPaHCTBa B pamKax NOMHOMA U peay-
unpoBaHHoM mogenei cpeabl Koccepa. NpoBeaeHo cpaBHeHWe pesynbTaTos pacye-
TOB € TOYHbIM peleHeM 3a4a4M O PacNPOCTPAHEHUN NTOBEPXHOCTHLIX BONH Penes
B MOMEHTHbIX CpeAax. BbINONHEHbI pacyeTbl NPOCTPAHCTBEHHOM 334a41 O neproan-
YeCKOM TOYEYHOM HOPMasbHOM BO34eMCTBUMU HA rpaHuLLy YIpyroro nonynpocTpaH-
CTBa, Pe3y/NbTaTbl KOTOPbLIX NOKa3anu, UTO NPU YaCcTOTe HarpyxeHus, Bnnskoi K va-
croTe cobCTBEHHbIX KoMebaHWi BpalaTenLHOro ABWKeHUn vactuy, Habnogaetca
XapaKTepHoe fna pe3oHaHca cnaboe 3aTyxaHve amnauTy/ CKOPOCTEN M Hanpsaxe-
HU C yaaneHuem OT TOHUKM NPUNOXKEHUR HArPY3KH.

BblMUCAUTENBHbBIN anropuTm peanusosaHd ¢ nomolubio 6ubnuotekn MPI (Message
Passing Interface), o6cyxaatoTca BONPOCH peannusaumu anroputma Ha rpaduyeckux
npoueccopax (GPU) no texnonoruu CUDA (Compute Unified Device Architecture).
PaboTa BbinonHeHa Npu dUHaHCOBOM Nopaepskke POOU (koa npoekta 11-01-
00053), KomnnekcHoM nporpammsl pyHAAMEHTANbHLIX UCCNefoBaRuiA [pe3nanyma
PAH Ne 2 «MHTennekTyanbHble UHPOPMALMOHHBEIE TEXHOOMKU, MaTeMaTudeckoe
MOAENMPOBAHUE, CUCTEMHBIN aHanu3 K asToMaTm3auua» u MexaucuunanHapHoro
MHTerpaLmMoHHoro npoekta Cubupckoro otaenenna PAH Ne 40

Vasic¢ Z., Visoka $kola elektrotehnike i ra¢unarstava strukovnih studija, Serbia
Jevremovic M., lancev N.

Uslovi za uspesno predstavijanje firme na Internetu

Danainje trZiste stvara potrebu za stalnim usavrSavanjem poslovanja preduzeda i
pronalaZenjem novih nadina zauzimanja mesta u svesti potro3aca. U ovom radu dat
je prikaz neophodnih uslova za uspes$no predstavljanje kompanije na Internetu, mar-
keting aktivnosti koje olak3avaju potencijalnim potrosacima kako pronalaZenje datog
preduzeda tako i lakse koriS¢enje Internet prezentacije. Sa druge strane, u radu su
predstavljeni nacini na koje samo preduzece moZe pratiti posecenost Internet pre-
zentacije i uticati na povecanje rejtinga svoje prezentacije.

Vasi¢ 2., Visoka $kola elektrotehnike i raéunarstava strukovnih studija, Serbia
Jevremovic M., Pantic J.

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

terijalna sredstva, kao i veliki broj uCesnika u projektu. Da bi se jedan projekat sa
ovakvim svojstvima mogao realizovati u planiranim okvirima, neophodno je puno

Bprbauka barba, 27.08. - 31.08.2011. Byasa, 31.08. - 05.09.2011.

MWT 2011 e 133

stru¢nog znanja u vodenju odnosno upravljanju projektom, kako bi se ostvarili una-
pred postavljeni ciljevi. Softverski paket Primavera omogucava lakie planiranje, pra-
¢enje i kontrolu realizacije projekata. U ovom radu akcenat je stavljen na planiranje
resursa Visoke Skole elektrotehnike i racunarstva strukovnih studija pomocu pome-
nutog softverskog paketa, njihovo pracenje i kontrolu angaZovanja.

Volkov Y.5., Sobolev institute of Mathematics of SB RAS, Russia

O6ycnoBneHHOCTb CUCTEM YpPaBHEHUH ANA MNOCTPOEHUA WHTEPHONALUOHHDIX
CNNaiHOB BLICOKUX cTeneHen

B noxknage paccmaTpuBaeTCA NOAXOA K MOCTPOEHUIO UHTEPNOAALMOHHbBIX NOMU-
HOMManbHbIX CMIaliHOB NPOU3BOBHbLIX CTENEHEN, B KOTOPOM B KadecTse Napame-
TPOB BbICTYNAIOT KO3GDULMEHTBI PAa3NOKEHNUA HEKOTOPOI NPOMU3BOAHOM cnnaliHa
no B-cnnaitHam cOOTBETCTBYIOWEN CTeneHH. M3yuatoTcs CBOMCTBA NoAYYaeMbIX NPy
TAaKOM MOAXOAE CUCTEM NIMHENHBIX YpasHeHUH. Obcyxaatotea cnocobbl 3dbdexTs-
HOTO BbIMMCIEHWA 3/1EMEHTOB MaTpUL. MNOKa3aHo, YTO MaTpULbl NOMYYAEMBIX CU-
CTem BMO/IHE HEOTPULATE/LHBI, YTO OUEHb BAXKHO Ha NPAKTUKE - AaHHOEe CBOICTBO
MO3BONAET NPKN PELLEeHUU UCNONb30BaTh mMeTod Maycca 6e3 sblbopa rnasHoro ane-
MeHTa. U3yyeHbl CBOICTBA BeMYMHBI 0OYCNOBNEHROCTU CUCTEM ypaBHEHMWIA B 3a-
BMUCHMOCTY OT HEPAaBHOMEDPHOCTU UCMO/Ib3YEMbIX CETOK U NOPAAKa NPOU3BOAHOMN,
Ko3pMUUEHTbI PasNoKeHUA Mo B-cnialiHam KOTOPOW UCNONb3YIOTCA B KayecTse
onpegenfaembix NapameTPoB UHTEPNONALMOHHbIX CNAZNHOB. YCTaHOBAEHO, YTO CU-
CTeMbl YpaBHEHWIA ANA ABYX CPeAHUX NPOU3BOAHLIX CN/1aliHa BCeraa Xxopowo oby-
C/I0BNEHbI Ha N0BOM HepaBHOMEPHOI ceTKe. MoKa3aHa cBA3lb 06yCNOBAEHHOCTY CU-
cTem C M3BecTHOU npobnemoit K. e bopa o cxoAWMOCTU NPOLECcCOs MHTEPNoNALUM
ANA NPOU3BO/HbLIX CNNANHOB. Kpome TOro, paccmaTpuBaembie CUCTEMbI YPaBHEH U
OKa3a/MCb MOE3HbI NPU NOAYYEHUM AOCTATOYHBIX YCAOBUHM GOPMOCOXPAHEHUA UH-
TEPNONALMOHHBIX CNAAAHOB.

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

Iterative aspects in conjugated Vekua equation

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

Zeros solution of the complex Bernoulli equation

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

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

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

Yakubailik O.E., Institute of Computational Modelling 58 RAS, Russia

MeToabl ROCTPOEHUA NPUKNAAHBIX reOUHGOPMALMOHHBIX CUCTEM Ha OCHOBE Kap-
Torpaduyecknx Beb-cepBrCcoB reonoprana

Teopua U NpaKTUKa NOCTPOEHWA rEONOPTA/0B B NOCNEAHUE roab! No3Bouna coop-
MYANPOBaTh UX OCHOBHbIE QYHKLMW: CEPBUCHI NOWUCKE W BU3yann3aumn reonkoop-
MaLu, 3arpy3KkM U TPaHCHOPMUPOBaAHUA AaHHbIX, @ TaKXe Bbl30B APYr1X CepBU-
coB. Kak npaBuno, reonopTanbl ABAAIOTCA COCTaBHOM 4acTbio MHOrOypOBHEBOM
(MofynbHON, pacnpegeneHHol) MHPOPMaUNOHHO-3HANNTUHECKON CUCTEMDBI WUAU
UH$PaCTPYKTYPbI NPOCTPAHCTBEHHbIX AHHbIX. B cOCTase peann3yemoro nporpamm-
HO-TEXHONOMMYECKOro 06ecneyeHun reonopTans: 06bl4HO paboTaloT COBMECTHO C
xpaHunuuamu (6aHKamun) NPOCTPaHCTBEHHbIX JaHHbIX, CEPBEPaMU MeTaAaHHbIX.

B HacTosALLlei paboTe paccMaTpPMBAETCA ONbIT TPOEKTUPOBAHWUA U pa3paboTku, apxu-
TeKTypHbte 0COBEHHOCTY PAAA PEANN3OBAHHbIX NPUKNAAHBIX FEOUHPOPMALIMOHHbIX
cneTem. OHM CO3AaHbl Ha Nepablil B3rNA/ B pa3HblX TEXHONOMMAX - KaK KapTorpadu-
yeckue s8eB-NPUNONKEHWA ANa cTaHaapTHoro 6payiepa WHTepHeT W Kak oObluHbie
nporpammet 413 onepaLmorHoi cuctembl Windows. OfHaKO UCNONb30BAHUE MHO-
ro3seHHoOM apxuTekTypbl U Beb-cepBMCOB reonopTana NO3BOASET 3HAUUTENbHYIO
YaCTb GYHKUMOHANBHOM HArpy3KU 3TUX pacnpefeneHHbIX NPUNOKeHUA BbINONHATL
Ha cepBepe. B kauecrse HoHyca nonyuaem MOAYNbHYIO CUCTEMY, SNEMEHTDI KOTOpO¥
MOFYT TUPaXKMPOBaTbCA B APYTHE 3aAa4u, Hanpumep, seb-cepanc npegocTaBneHUA
KapTorpadpuyeckoit OCHOBb! AOCTYNEH B PasHbIX NPUKIAAHBIX 3a4a4ax.

Yakubailik TV, Institute of Computational Modelling 5B RAS, Russia
Kompaniets L.A., Institute of Computational Modelling $B RAS, Russia

YucneHHOEe MOAENUPOBaHUE TMAPOdU3NIECKHX Npoleccos B 03. Lnpa 8 neTHun
nepuop,

B HacTOsiLEee BpemA 3HAYNTENbHOE BHUMAHWE yAeNAeTCa U3yHeHUIo npoueccos B
BOAHbIX IKOCUCTEMAX, K KOTOPbIM OTHOCUTCA CONeHoe 03epo LLinpa, pacnonoxeH-
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Hoe B pecnybanke Xakacua (Poccus). TMAPOAUMHAMUKY 03epa HEOBXOAMMO U3yUaTh
B CUJY TOTO, YTO 3TO HEBO/BLIOK 06BEKT, KOTOPbLIA MOXHO NPeACTaBUTL KaKk aHanor
ONA N3ydyeHna Apyrux 6onee KPynHbIX IKOCUCTEM. B TeueHue JNUMTENbHOMO Bpeme-
Hu B MHCTUTYTE Bnoduanku CO PAH Ha Ga3se Hay4yHOro cTaumoHapa NPoBOAATCA UC-
CNeAsBaHUa GYHKLMOHUPOBAHKA 3KOCUCTEMbI 03epa Lvpa. Mpu aTom Heobxoau-
Mbl AaHHble 0 xapakTepe rnapodusnyeckux 'npou,eccos B 03epe, Hanpumep, TakMX
KaK CKOpOCTU TeHEHWIM, pacnpegeneHve TemnepaTyp, CONeHOCTH.

B naHHOM paboTe nposeaeHbl pacyeTbl rMApodHU3INIEcKUX XapaKTepUCTHK 03. Lunpa
B NETHWIA Nepuos C UCNOAIb30BAHMEM HECTALMOHAPHOM TPEXMEPHON MOZENU B NPU-
GnvxkeHWn BycCcMHeCKa U NPeaNONCKEHUN TMAPOCTATUKU.

B KayecTBe HauyanbHbIX AAHHbIX UCNONB30BANMUCHL PE3yNbTaThl HAaTYpPHbLIX Habnoae-
HWi1 B ce3oHe nonesbix pabot 2009 - 2010 r., NO3BONUBLIME ONPEAENUTL peanbHoe
pacnpegeneHue Temneparypbl, CONEHOCTH, CUNY U HanpaBneHue BeTpa.

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

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

06 ONTHMU3ALUU NPOYHOCTHLIX XapaKTepUCTUK Kpyn HoraGapmelx creknonna-
CTUKOBbLIX rpagupeH

KpynHorabapuTHbie CTEKAONAACTAKOBLIE 0BONOUKM HAWAW CBOE NPUMEHEHUE NPU
CO3aHNN COBPEMEHHbIX CTPOMTEAbHbIX KOHCTPYKLMIA CMeunanbHOro HasHavyeHun.
K TaKUM KOHCTPYKLMAM OTHOCATCA, B YACTHOCTH, KOHTEHEPbLI 41 XpaHeHua arpec-
CMBHbBIX cpel, PaAvonpOo3payHbleé KyNoabHbIE NOKPLITUA PaAMONOKALMUOHHbLIX CU-
CTem, oxnaxaaiowme GawHu (rpagupHu) pasnnMuHoOro HasHavyeHus. McnonbiosaHue
CTEKNONNACTUKOB NPU U3TOTOBNEHUU TaKUX KOHCTPYKLMHA MO3BONAET CYLECTBEHHO
COKPaTHUTL UX MATEPUANOEMKOCTb NPU COXPAHEHMU MPOYHOCTH, CHU3UTL 3aTpaTbl Ha
UX CO3faHue, TPAHCNOPTUPOBKY M MOHTa), YMEHbLNTL HArpy3Ky, NpoM3soaumMyto
MMM Ha OCHOBaHMe.

B paboTe paccmMaTpuBaloTCA BONPOCH MOUCKA U UCMNONb30OBAHUA BO3MOKHOCTEM NO
YNpaBNeHUIo HanpseHHo-AedOPMUPOBAHHbLIM COCTOAHNEM CTEKIONNACTUKOBLIX
060104EYHbIX KOHCTPYKUMI, MccneayeTca BAMAHWE HA WMX NPOYHOCTL PAIAMUHbBIX
CTPYKTYPHbLIX MapameTpos M MeXaHUYEeCKUX XapakTepuCTUK KOMNO3WLWOHHOMO
mMaTtepuana. NpegcTasneHbl HEKOTOPble MOAXOAbl K ONTUMM3ALMM ANPOYHOCTHbLIX
XapPaKTEPUCTUK KPYNHOTabapUTHLIX KOMMO3UTHBLIX KOHCTPYKUMIA, CHWXKEHUIO WX
MaTepuanoemKkocTy. NpoBeaeH aHanu3 nosegeHUA KpynHorabapuTHoix o6onoyeu-
HbIX KOHCTPYKLMI Ha NPUMEpE CTEKNONAACTUKOBbLIX TPaAUPEH, NOAYYEHDI PELLEHWNS
pA4a ONTUMM3ALMOHHbIX 3334,

Zakharov Y.N., Kemeposckul 2ocydapcmeennsill yrusepcumem, Russia
Ivanov K.5., Kemeposckuid 2ocydapcmeenbtii yHusepcumem, Russia

Nonstationary solutions of the Navier-Stokes equations

The unsteady-state incompressible Navier-Stokes equations in two-dimensions are
solved numerically using both original and «rotation-stream function» formulations.

bypsa, 31.08.-05.09.2011. Bprhauka barba, 27.08. - 31.08.2011.
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Two types of boundary conditions are used for original system of equations: sta-
tionary and periodic. The incomplete approximation method with a multiparametric
optimization is used for the Poisson’s equation solution on the every discrete time
step. In case of periodic boundary conditions the stable solution of given problem
was received. In case of stationary boundary conditions the critical Reynolds num-
ber was found, that define the stationary-to-periodic-mode solution transition. Test
cases are presented, received with use various differential formulations of original
system of equations.

Zakharov Y.N., Kemepoacuuii 2ocydapcmeennbiil yHusepcumem, Russia
Kemerova L., Institute of Computational Technologies S8 RAS, Russia
Chiryukina A.V., Kemepoacruii 2zocydapcmaenHbiil yHusepcumem, Russia

HecTauuoHapHoe pacnpocTpaHeHue npumece i B 3aKpbIThIX NPOTOUHbIX BOA0EMaX

KemepoBsckas ob6nacTb ABNAeTCA NPOMbILIAEHHO PAa3BUTbIM PErMOHOM, 8 CBA3U C
3TUM CyllecTsyeT npo6nema C 3arpAa3HeHNAMMN, KOTOPbIEe ABAAIOTCA no6o4YHbIM npo-
AYKTOM OeATENbHOCTU npep,anﬂTMﬁ. Bceraa ocTaeTcA ONAcHOCTb NPOHUKHOBEHWA
ITKUX 3anH3HEHMﬁ 13 MeCT yTUAn3alUunmn 8 pa3/siniHble NPOTOYHbIE BOROEMbDI] - DEKN,
03epa, BOAOXpaHWAULWA U UHbIE BOAOEMDI.

B CBA3M C 3TUM AN1A NpeaynpeXaeHNa 4 YMEHbILEHWA NOCNeACTBUA aHTPONOreHHbIX
KaTacTpod akTyanbHa npobnema aHanusa NPOLECCOB PACNPOCTPAHEHUA 3arPA3HA-
lowmx sewlects. HabnioaeHue 3a OTCTOMHMKAMKU UAW ADYIMMU NPOTOUHBIMU BOAO-
€MaMM C/IOXKHO B CUAY BO3MOXKHON ManofoCTyMHOCTU UX 418 N3MepeHuit napame-
TPOB TeYEHUA U 3arpAsHeHUA. B 3TON cuTyauum maTemMaTuyeckoe MoaenMpoBaHne
ABNAETCA Hanbonee yao6HbLIM MHCTPYMEHTOM M3YYEHUA TEHEHUA MUAKOCTU U pac-
NpocTpaHeHus npumecen.

B Kemeposckow 061acTu, BnepBbie B MUPOBOW NPaKTHKe, 3anyweH APOeKT No yTu-
AN3aLMM WNAMOBbIX BOA ropHooboratutencHoi dabpuku Komcomoney B 3aTo-
N/IEHHbIX FOPHbIX BbIPaBOTKax yronbHOW WaxTbl KonbvyrmHckas. lpeanonaraercs,
4TO NPU YTUAM3ALMM TaKUM CROCOBOM NPOUCXOANT BECTECTBEHHAA O4MCTKA 3arpaAs-
HEHHbIX BOZ, 33 CHET 0CeAaHNA MENKOAUCMEPCHbIX pUMecei U pazbaBnenna dpusnb-
TPYIOLMMUCA TPYHTOBbIMU BOAAMMU.

Takum obpazom, paspaboTka GU3MKO-MaTeEMATUHECKOW MOLENM, METOAOB U anro-
PUTMOB peLLUEHUA 33434 O TeUEHWN HUAKOCTH 1 PacrpocTpaHeHUU Npumecei 8 rop-
HbIX BbIPaBOTKaX 3aTON/IEHHbIX LIAXT ABNAETCA akTya/IbHOM 3apaqedt, Tak Kak Bonpoc
OLIEHKW BbILIEOMNMCAHHOTO U NOA0BHbIX @My NPOEKTOB ABNAETCA BAKHbLIM, @ B ClNy
0COBEHHOCTER M3yvaemMbix O6BEKTOB (HEAOCTYNHOCTL ANA U3MepeHuWi, Bonblmne
pasmepbl, COKHAA reomeTpuyeckan Gopma WaxThl M 4pyrve) matematuyeckoe
MOJeNUpOBaHNE CTAHOBUTCA NPaKTUYECKH EAUHCTBEHHbIM MHCTPYMEHTOM ANA No-
CTPOEHMA NPOTHO308 PACNPOCTPaHEHUA 3arPAHAIOLMX BELLECTB.

B HacToAwel paBoTe MOCTPOEHBI HECKONBKO PA3MYHbIX MaTEMATUYECKUX MOAenew
TEUEHWA U PaCcNPOCTPaHEHUA Npumeceil B NPOTOMHbLIX BOAOEMAX C y4eTOM ocefa-
HUA, auddy3un npumecy n GUALTPALMMU HULKOCTN A/17 ONUCAHUA ABUNKEHUA KOH-
KPETHbIX 3arpA3HAIOLLMX BELECTB B O4UCTHBIX COOPYXEHHUAX U FOPHbIX BbipaboTkax
33TONAEHHbIX YTONBHBLIX WaxT. [IpUBOAATCA pe3ynbTaTbl pacyeTos Ana peanbHoM
WwaxTbl KonbuyruHckas.

Bptbauka barba, 27.08. - 31.08.2011. Byaga, 31.08. - 05.09.2011.
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Zhuravskaya M.A., Ural State University of Railway Transport, Russia

Lempert A.A, Institute for System Dynamics and Control Theary of S8 RAS, Russia

O uncneHHOM MeTOAE pelleHUs 3a4a4m ONTUMaNnbHOKU NpOKAaAKU BbICOKOCKO-
POCTHbLIX XeNne3HOAOPOXHbIX Marucrpaneﬁ C y4eTOM permoHanbHblX ocobeHHo-
cTeit

MaTtemaTtnyeckoe MoaennposaHMe Ha TpaHCNOpPTe ABNAETCA OAHOﬁ 13 aKTyanbHbIX
W aKTMBHO pa3BUBaOWUXCA obnacTten uccneaosaHuA, ocobeHHOo B cBA3N cTem, 4to B
HacroAaulee spemMa nocne fAnNTeIbHOro nepepbisa B Poccun Bo306HOBUNOCE aKTUB-
HO€ CTPONTENDbCTBO XKENEe3HbIX 4OPOoTr.

Kpome Toro, scneactsue H0MbLUONM NPOTAKEHHOCTU BONbLLIOE BHUMAHUE A0/IKHO
YAENATLCA HE TOMbKO MOAEPHU3ALMU CYLLECTBYOLUMX UHUI, HO W NPOKIRAKE HO-
BblX Marucrpasneit, ocobeHHO BbICOKOCKOPOCTHbIX. MPU 3TOM BLICOKOCKOPOCTHAA
MarucTpanb UMmeeT pAj KOHCTPYKTUBHbLIX 0COBEHHOCTE MO CpaBHEHMUIO € 0BbIYHOMN,
KOTOpble HeoBXoANMO yunUTbIBaTL NPU pa3paboTke MaplipyTa ee NPOKAALKY.

B foKknaze npeacTaBneHa maTemaTvdeckas MOAENb YKa3aHHOW NpUKNagHoW 3a-
Aa4K, BKMOYAsA NOCTAHOBKA ONTUMM3ALUMOHHbIX 334384 C Pa3/IMyHbIMU KPUTEPUAMN
KayecTBa, 3 TaKKe NPeANOKeH YUCAEHHBIA MeTo Ux pelerua. OBcyaanTca pe-
3yNbTaThl TECTMPOBAHUA MPEAJIOMNKEHHOFO METOAE HA MOAENbHbIX NPUMEpPax U pe-
3yNIbTaTb! YNCAEHHOTO MOAEMMPOBAHUA NPOKNAZLKU BbICOKOCKOPOCTHOW Marucrpa-
N,

Ziborov A.Y., KpacHoApckui Konnedx uckyccma um. (1.4, MeaHoea-Padxkesuya, Russia

Lyubanova A.Sh., Siberian Federal University, Russia

TepmonaacTuyeckasa mofenb TEHEHUA MeTaNNa NPy HenpepbliBHOM NpPeccoBaHUKn
cnocobom Conform

LnsA nonydeHuna usnenuit BLICOKOToO KauyecTBa C MUHWMANbHbIMKM 3HEprosaTpatamu
Ha aedopmaumio 3aroTOBKM ONTUMU3ALMA KOHCTPYKUMM U GOpMbl MHCTpYMEHTa
NpU NPOEKTUPOBAHUM TEXHOMOTUUECKNX PEMUMOB 06paboTKM MeTanioB AaBNeHu-
M JOCTUraeTcs NyTeM U3YHEHUA XapaKTepa TeHeHUa meTanna B AeopmMauMoHHON
30He.

KuHematuueckue 0co6EHHOCTM HeNpPepbIBHOFO MPECCOBAaHMA 3ar0TOBKU U3 KOHTEN-
Hepa, 0AHa YacTb KOTOPOTO NOABUMHA OTHOCMTENILHO APYIOW, CYUECTBEHHO NOBLI-
WalT HEPaBHOMEPHOCTb TEYEHUA MeTanna B odvare aedopmauyn 30HbI MOMHOTO
KOHTaKTa nepeg maTpuLel. [pagMeHT CKOpOCTEN TeueHUA MeTanna No rpaHuuam
AedopMalLMOHHON 30HbI NPUBOAUT K HEPABHOMEPHOCTWU CBOWMCTB U HEYAOBNETBO-
pPUTENLHOMY KadyecTBY NOBEPXHOCTU Npecc-u3nenua.

JKCNepUMEHTasIbHbIE A@aHHble NOKAa3bIBAIOT, HTO OCHOBHbIM (aKTOPOM, BAUAIOLLUM
Ha BE/IMYMHY HepaBHOMEPHOCTU Aedopmaulun Npu TEYEHUU MeTanna B MaTpuLly,
ABMIAETCA €€ Pacno/fOXKeHWe B KONbLUEBOW BCTaBKe, onpefensemoe yrioM Mexay
NpoAoAbLHBIMWA OCAMW MaTpULb U KOHTEMHEpa.

PaccmoTpeHbl M NpoaHanu3nupoBaHbl 0COBEHHOCTU NAcTUYECKON gedopmaLiMm 3a-
FOTOBKW B KOHTEMHEpe KaK COCTABHOMW 4acTW Mpouecca HenpepbiBHOIO NpeccoBa-
Hua cnocobom Conform. C Mcnonb3osBaHMeM MATEMATUUECKOW MOAENN ABUXKEHUA
BA3KOMNACTUYECKO N XUAKOCTU BUHIama NoCTpoeHo pacnpeeneHune CKOpocTeid me-

bynsa, 31.08. - 05.09.2011. Bprbauka barba, 27.08. - 31.08.2011.
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Ta/ina B 30He mnactuyeckon gedopmaumu. 3T0 NO3BOMUAO OLEHWUTL BEMYMHY On-
TUMAILHOFO YI1a MEXAY NPOAONBHBIMM OCAMU MATPULLBI U KOHTERHEPa KaK 04HOro
13 OCHOBHbIX GAKTOPOB BAUAHWA Ha HEPABHOMEPHOCTbL AeGOopMaL i Npu TeYeHuy
MeTanna B MaTpuuy. MeTog, penakcaumm, NCnosb3yemblii NpyU pacyeTax, No3sonaeT
YMEHbIIWUTL Bpema pacieTos. [poBeAeHa CpaBHUTENbHAA OLIEHKA Pe3yNbTaTos pac-
YETOB C IKCMEPUMEHTANLHBIMU AaHHbLIMK.

Bblna NoCTaBAeHa TePMONNACTUYECKaA 3aa4a A1 AaHHOTO NPOLECCa U YUC/IEHHO
MOCTPOEHO pacnpeaeneHvie TemnepaTypsl B 30He BA3KOMNACTUYeCcKoW Aedopma-
umn.

Bprbauka bamwa, 27.08. - 31.08.2011. byasa, 31.08. - 05.09.2011.
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PagHe rpyne

Pacnopeg, akTUBHOCTM NO canama

MnaH akTMBHOCTH ¥ Bproaukoj baru n byasu
Pacnopep nsnarara nneHapHux pagosa
Pacnopep ycmeHuX nU3nararba
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OpraHu3aTopbl KOHbepeHL UK

Hanpasnenus paboTsl

HayyHblit KoMHuTET

PacnucaHue paboTel KoHbeperuu MWUT 2011 - BpHsiuka baHs
Pacnucanue paborol KoHdepeHuun MUT 2011 - byasa
Pabouue rpynnol

MecTa nposegeHua meponpuatuii KondepeHuum
MnaH meponpuatnin 8 BpHsauka baHa u bygsa
PacnuncaHue nneHapHbIX 4OKNaJ08

Pacnuncanue cekuMOHbIX AOKNaN0B

PacnucaHue cTeHA0BbLIX AOKNA[08

MecTononosKeHne n cxembl 3a108
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