3AK/IIOYEHUE

buiiGocynoBa Ainmas HiabsicoBuua, JOKTOpa (DU3UKO-MaTeMaTHUECKHX HayK,
AupekTOpa mpencrasutensctBa OO0 «I'asnpom npoexTHpoBanuey B KP, skcniepra
Auccepranuonnoro cosera J1.01.25.711 mpm KsIpremckom rOCy 1apCTBEHHOM
TEXHUYCCKOM  yHUBepcuteTe uM.M.Pa3zaxosa wu Keiprecko-Poccuiickom
CnassiHckoM yHuBepcuTere uMm. B.H.Enpiuna mo auccepranuy ASAUMYTaIUIIOBOM
3elinypsl KanwibexoBHEI Ha TeMy «YucneHHoe MomenupoBanue CTPYHHBIX
TypOy/NeHTHBIX TeueHui», [PEACTaBICHHYIO Ha COHCKAaHWE YYEHOH CTeNeHU
KaHunaTa (GU3NKO-MaTeMaTHIECKUX HAayK M0 CHeNHaIbHOCTH 01.02.05-mexanuxa
KUAKOCTH, Ia3a U IJIa3MBbI.

PaccmoTpeB  mpexpcraBnenHyro  comckarenem 3.K.A6aumyTtanunosoii
AUCCEPTALOHHYIO PAOOTY, NPHIIEN K CIIE/yIOIEMy 3aKTIOYeHHIO:

1. CooTBercTBHE pPaGOTHI CHENHATLHOCTH, MO KOTOpOH JaHO npaBo
AMCCEPTANMOHHOMY COBETY IPHHHMATH AHCCEPTALMIO K 3ALIHTe

Ilpencrapnennass nuccepraumonHas pabora AGAUMYTaIHITOBOI 3eHHypBI
Kanpi6exoBHEl Ha TeMy «UmncieHHOE MOZICTUPOBAHUE CTPYMHBIX TYpOYJI€HTHBIX
TE€YEHUH» COOTBETCTBYET MPOMHITIO AuccepTaMonHoro cosera J1.01.25.711.

B paGore mposomurcs wucciemoBaHme MaTeMaTHIeCKOH MOJENU CTPyHHOro
TypOyJI€HTHOTO TeYeHHS, YTO B MONHON MEpE OTBEYAET IMACIIOPTY CHELUATBHOCTH
01.02.05-mexanuka XXHUAKOCTH, I'a3a ¥ MJIa3Mbl.

2. Hdeablo  HccaenoBaHus  sBjIseTcs pasBuTHE MeTOxa MOJI€JIUPOBaHHS
CTPYHHBIX TypOyJEHTHBIX TEYEHHI B paMKax npukiaagHoro nakera OpenFOAM na
[IPUMEPE NBUXCHHUS BO3AyXa B IIOMEIIEHNH.

HJ1s noCTIKeHuSs oCTaBIeHHOMH TieiH PeaNCh CIIeYIOIIME 3a/1aYK:

1. TlpoBenenue aHaTHTHYECKOTO 0030pa CyIIecTBYOMIX METOJI0OB YHUCJIEHHOIO
MOJICIMPOBaHNs TypOYNEHTHBIX CTPYHHBIX TeYeHHit u ONpelieIeHne BO3MOXKHBIX
IyTeH MX JabHEHIIero yCoBepIIeHCTBOBAHMS.

2. IlpoBepka amekBaTHOCTH HCIIOIb3yeMOH MaTeMaTHYeCKOH Momenu yTeM
HCIICHHOTO MOZIENTMPOBAHHUSI IPHCTEHOYHOM TypOYIIeHTHO CTpPYH.

3. MonenupoBanue BIHMAHUS YuCia PeliHonpaca mamaromeit TYpOyJIeHTHO
MMIIaKTHOH CTPYH Ha OXJaXKEHHE HAaTPEBATENbHOMN ILIACTHHEL

4. MonenupoBanue BIHMSHNS MHTEHCHBHOCTH TYpOyJIEHTHOCTH BXOMIHOM CTpyHu
Ha NBHXXEHUE BO3/yXa B MOJIENIH [TOMEIIIEHHS.

5. Mogenuposanue BrustHus OTPHUIATEIEHOTO BEIXOXHOTO MPAHUYHOTO YCIIOBHS

UL IaBIICHUsI Ha JBUXKEHHE BO3LyXa B MOLENH UHOEKIMOHHOM ajaTel ¢ YYETOM
TeII00OMeHa. “

Axmyanvnocms  memor Ouccepmayuu. W3ydeHo BiusHUe BBIXOJIHOT'O

OTPULATEIEHOTO IPAaHWYHOIO YCIOBHS /Ul NABICHHUS Ha ABUKEHUS BO3IyXa
OONbHUYHO [TAIATEI C Y9ETOM TemI006MeHA.

Obvexm uccnedoeanus: CTPyHHOE TypOyJIeHTHOE TeUeHMHe.
Ilpeomemom uccnedosanus spsercs YUCIIEHHOC MOJEIMPOBAHUE BIIMSIHUS

OTPHUATCIBHBIX TIPaHWYHBIX YCIOBHH HA JBHIKCHHe BO3yXa B MOJENH
UH(QEKIUOHHOHN maiaThl.



3. HayuHasi HOBH3HA NOJIyYEHHBIX Pe3yIbTATOB padoThlI.

1. IToxasaHo, 4TO IIPH MOZIENMPOBAHMH IIPOLECCA OXIIAXKICHHUS HarpeBaTeIbHOM
IITACTUHEL € yBeNUIeHWEM 4ucia PediHonpaca uMmmakTHOM cTpyd ot 8 000 mo 48
000 mosbimaeTcs BhrYMCIUTENBHAS S(O(HEKTHBHOCTD YHCIEHHBIX pacuéroB mpu
3aJaHHOM TOYHOCTH. B wacTHOCTH, KONHYecTBO UTepanii yMeHplaercs Ha 27.93
%, a Bpems pacuéra cokpamaercs Ha 27.82% s buoyantkEpsilon monenu
TypOYJI€HTHOCTH.

2. Kpome Toro, HHCJICHHOC  MOJEJMPOBaHHE BBIABHIO HEPaBHOMEPHOE
PaclpeNiesicHne CpelHel TeMIepaTyphl TEUEHHsI B CpelHell TOPH30HTATHHOMN
IUTOCKOCTH pacuéTHOI 06J1acTy.

3. INomydeHo nonxo6ue TeyeHMit B MOIENSIX MaNaT C pasmepamMu 3X1X 1 1 9X3X
1B JByX reomeTpuuecKku MOMOOHBIX BEPTUKAIBHBIX CeYeHusx. IlokazaHo,
COOTBETCTBHE MY SKCIIEPUMEHTAIBHBIMA TaHHBIMH M YHCJIEHHBIM PACYETOM IS
monenu k-o SST sBiseTcs HaUXy UMM NPH HHTEHCUBHOCTH 5%.

4. TlpoBeseHO YHCITEHHOE MOENMPOBAHHE BIUSHUS BBIXOIHOIO TPaHUIHOTO
YCJIOBMA 17 NaBICHWUS Ha OpPraHW3alMI0 JBIDKEHHS BO3JyXa B MOJIENIH
MH(EKIMOHHON [aJaThl ¢ OTPULATENBHBIM JABICHUCM. YCcTaHOBIIEHO, YTO TPOdHIb
CpelHed CKOPOCTH yBenuumBaercs Ha 6% u 24 % NP OTPHLATEIBHBIX 3HAYEHUSIX
BBIXOZIHOTO fiaBieHus -8a u -16I1a cOOTBETCTBEHHO, MO CPaBHEHHUIO C HYJIEBBIM
BEIXOZHBIM JIaBJICHUEM.

4. IlpakTHYeCKasi 3HAYMMOCTH MOJIyYeHHBIX Pe3yJIbTaTOB.

ITomy4eHHbIe pe3ynbTaTHl [AHHOM AUCCEPTAIMOHHOM paboOTBEl BHOCST
OTPEACNICHHBIH BKIaJ B METO] MAaTEMaTHYECKOrO MOJETHPOBAHHUS TYypOYIEeHTHBIX
CTPyHHBIX Te4YeHHWH. B HYacTHOCTH, 3a7a9M BEeHTWIANMH MOGOr0 TEXHUYECKOIo
IIporecca.

Taoke MOXHO WX HCIONB30BAaTh B Y4eGHOM IpoLecce B KayecTBe
CIENHMATILHOTO Kypca IS CTYA€HTOB CTapIIMX KypCOB, MATHCTPAHTOB U aCIIUPaHTOB
COOTBETCTBYIOIIMX CIIELIHATBHOCTEH.

S. Conepkanue aBTopedepaTa cogepKaHHIO AHCCEePTALHH.

Conepxanme aBTOpedepara gMCCEPTALMEM  MONHOCTHIO COOTBETCTBYET
3aABJICHHBIM [EJAIM M 3ajiadaM HCCilefoBaHus. B aBropedepare mpencrasiens:
HACHTHYHBIC DE3IOME Ha KBIPTBI3CKOM, PYCCKOM M AHIVIMHCKOM S3bIKAX, 9TO
00ECIIeYMBaET BCECTOPOHHMH JOCTYI W TOYHOE NPEACTaBICHUE OCHOBHBIX
PE3YJIETaTOB UCCIIENOBAHUS.

6. 3ameuanus no auccepranun

IIoMAMO CTHIHCTHYECKHMX M rpaMMAaTHYECKHX TIOIPEIIHOCTEH, 110 CYLIECTBY,

MpeUIaraeTess IpH  NaNbHEHINEM pAacCMOTPEHMH 3a1ad  BeHTHJISIUU

PasIIIHOTO BHJA MOMENICHNH OOJlee PAaCIIMPEHHO YYHTHIBATH UMEIONIHECS

HayqHO-TIPAKTUYECKUE HApaOOTKM M MpPHKIAJHBIE HPOTPAMMBI B 3TOM

obsiactu uccnenosanus. ITomyquts PE3YJIBTAThI B KJIIACCUYECKOM OCTAHOBKE

HECTallMOHAPHOW 3a1auy BEHTHJISIINY.

7. IlpenJioxenns.

B xauectBe nepeozo oguyuansrozo onnonenma npejiaraercs: bekxeraesa
Acenb OposaliieBHa, TOKTOp (H3MKO-MaTeMATHYeCKNX HAYK, IOIEHT Kadeape



Marematuueckoe u KOMIILIOTepHOe MOAennpoBaHue Ka3aXckoro HaHoHAIBHOIO
YHHUBEpCHTETa UMeHH AJb-Dapabu.

B kauectBe 6mopozo opuyuansrozo onnonenma Tpemnaraercs: Kyb6arGex
Abneikepumosry  HMcabexos, KaHIUIAT (U3HUKO-MaTeMaTHYeCKUX HayK, JOIEHT
KaeZIpbl MaTeMaTHKH, HHOOPMATHKA M TEXHOJIOTHH 00yuenust blcchikybekoro
TOCyAapCTBeHHOTO yHuBepcuteTa UM K. THIHBICTaHOBA, T. Kapako.

B kauecTBe Bemymeit opramuzamun IIpeayiaraeTcst HasHa4uTh Hayyro-
TNIPOM3BONICTBEHHAs J1aboparopus “MopenupoBanue B SHepretuke” Kasaxckoro
HallHOHATIbHOTO HCCIIE0BATENBECKOTO0 TEXHHYECKOro yHuBepcurera umenu K. U.
CatnaeBa, Pecriy6iuka azmpec: Kasaxcran, r. Anmarsr, 050013, yi1. Catnaesa, 22.

P €KOMEHIAIINH: YCTpaHI/ITI) H3JIOXXCHHBIE BBIIIIE 3aMEeYaHusl.

8. 3akmouenne: Hayunas pabora couckarens AOIUMyTaIUIIOBO 3elHypBI
KanbiGekoBHEI npencraBnennas ms OKCIICPTU3BI SABIACTCS 3aKOHYEHHBIM HAy9HO-
NPaKTUIECKUM MCCTIeI0BAHUEM, BBIIIOJHEHHBIM B COOTBETCTBUM TpeboBanusm HAK
KP ypoBHe, npenssapiseMbiM K AUCCEPTALHOHHBIM Pa0OTaM Ha COHMCKAaHHE y4eHOk
CTCNICHM KaHJuAaTa (U3UKO-MaTeMaTHYECKHX Hayk mo creuuansHoctd 01.02.05-
MEXaHHKa JKMIOKOCTH, Ta3a M IUIa3MbI H MOXET OBITH PEeKOMEHI0BaHa ISt
AaNbHEHIIeH 3aUTEl B COOTBETCTBYIOMIEM AUCCEPTAIHOHHOM COBETe.

Ilo mpoeepre nepeuunoi OOKyMenmayuu: TpoBepKa IIEPBUYHOIO MaTrepuaa
TIOATBEPKNALCT, YTO COUCKATENEM NpPOBENEHA CAMOCTOSTENEHAS pabora mo Teme
Auccepraumu. Mmeromascs B Halnyuu TIEpBUYHAs TOKYMEHTalMsl TOCTOBEpHa,
PCUPE3CHTATUBHA U BBIIONHEHA JINYHO COMCKATEJIEM. JloKyMeHTBI HaxonsTcs B
XOPOIIEM  COCTOSHMH. JlaHHBIE, HMEIOIIYIOCS B TICPBUYHON  JTOKYMEHTAIUH,
TIOJIHOCTBIO COOTBETCTBYIOT LENAM U 3a1a9aM HCCIeNOBAHMS.

9. Ikemepr  gHCcepTanMOHHOrO COBETa, paCCMOTPEB IMpeJCTaBICHHbIE
AOKYMEHTBI, pEKOMEHIyeT AUCCEpTallMOHHOMY  coBety  J1.01.25.711 pu
KbIpreckoM rocynapersenroM Texmmueckonm yHuBepcurere um.M.PazzakoBa u
Keiprescko-Poceuiickom Crapsrckom YHHUBEPCHTETE HM. b.H.Ensuuna npuusts
AUCCepTanuio AOIUMYTaIHITOBOM 3elinypsr KanbIGekoBHEl Ha TeMy «Yucnennoe
MOACTHpOBAHUE CTPYHHBIX TypOyJeHTHBIX TeYeHHUiD K 3alllUTe HAa COMCKaHUE
YUCHOM CTeTNeHH KaHumaTa (usHKO-MaTeMaTHUECKIX HayK TIO CIeUUaTbHOCTH
01.02.05-mexauuxa JKHUIKOCTH, ra3a U ILia3Mabl.

JKenepr: -

A.(p-M.H Q W

B
Hoxmuck skenepra guccepranuonnoro cosera 3aBepsIo:
Y4énblii cexperaps O
Hucceprannonnoro copera A 01.25.711
K.(p.-M.H
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