
3AKJIIOTIEHUE

Eufi6ocyHoBa A"[Mas rr.unscoBtlqar AoKTopa Susnro-MareMarprqecKrrx HayK,
AI'{peKTopa rpeAcraBnreJlbcrBa OOO (<f€tsrpoM rpoeKrr4poBaHrre)> B KP, sKcrepra
'{HccepraqrloHHoro coBera 4.01.25.7I1 npn Kupru3cKoM rocyAapcrBegHoM
TexHHqecKoM yHplBepcHTere nnn.[I.Pa33aKoBa v Kuprurscro-Poccnficronr
CnassHcKoM yHHBepcplTere unr. E.H.EnrquHa no AHcceprarIHH A6aupryr€rrr'nonofi
3eftnypu Kanu6eKoBHhr Ha TeIvIy <<t{ucrenHoe MoAeJrprpoBaHr,re crpyfiHrx
typ6yneHTHbIX teveuufi>, rpeAcTaBJreHHyro Ha cogcKaglre yueHofi creneH'
KaHAI{Aam SrcHKo-MareMarHrIecKI{x HayK rro crrerluanbHocrg 01.02.05-uexaH'Ka
X{I{AKOCTH, ra3a I{ [JIa3MbI.

PaccnnorpeB [peAcraBneHHylo coprcKareJreM 3.K.A6Ar.rMyr€rrrunosofi
AI'IccepraIIHoHHyro pa6ory, npl4lueJr K cneAyroqeMy 3aKJrroqeHr{ro :l' CoornercrBHe pa6oru cneqrlaJrbHocrlr, rro noropofi AaHo rpaBo
AHccepraIIroHHoMy coBery nprrHnMarb gucdepTarlurc K 3arrlrrre

llpe4craBneHHafl AHccepraIILroH Hafl. pa6ora A64zuyraJrrrroeofi 3efinyprr
KaHu6eKoBHbI Ha reMy <<gucleHHoe to4.n"poBaHrre crpyfinrrx ryp6yneHrHhrx
reqeHrrfi>> coorBercTByer npo{rrJlro Aucceprarlr4oHHoro coBera A.0 I.25^.7iL.B pa6ore rpoBoArTcfl- I{ccJIeAoBaHr{e MareMaru.recxofi MoAeJrH crpyfiHoro
ryp6yneHTHoro reqeHut' rITo B [oJIHofi uepe orBerraer rrac[opry cfleqg€urbHocrr{
01.02.05-naexaHprKa xnAKo crn) r€tsa H [Jra3Mhr.

2' rle'rrrm uccJreAoBaHrlfl tBJltercf, pa3Br.THe MeToAa MoAenr{poBaHr{.fl
crpyfiHblx ryp6ynenrHbrx reqeHl,Ifi n panaKax rprrKJraAHoro rraKera OpenFOAM Ha
IrpHMepe ABLDr(eHHfl, BO3AyXa B lloMerrleHrav.

[ts' Aocrptx e:rtlafl [ocraBlennofi rleirrr p e,uaracb cneAyroque 3a*aqkr:1' flpoueAeHue aHaJrvITLIqecKoro o6sopa cyrqecrByrorrlkrx MeroAoB q'cxeHHoro
MoAeJII4poBaHI{t ryp6yleHTHbIX crpyfiuux TerreHu ia u orpeAeneHr4e Bo3MoxHhrxuyrefi rrx A€urbHefiurefo ycoBeprrreHcTBoBaH Ufr,. , 

r ''r

2' flponepxa aAeKBaruocrpl HcrloJlbsyenaofi MareMarn.recrofi MoAeJrH rryreMqHcreHHoro MoAeJrprpoBaHut rpHcreHo.rHofi ryp6ynenruofi cTpyu.3' MoAenEpoBaHHe Bnkrfl:nvrfl tlrrcJra Pefinonr Aca uaAaroqefi ryp6yneursofi
I{M[aKTHofi crpyl4 Ha oxJIDI(AeHI4 e Har"peBareJrbHofi nnacT]rHhr.4. MoAenLrpoBaHvre BlruflHvtsrrHTeHcr4BHocru ryp6yneHTHocTr4 BXoAHo it crpyu
HA ABI,IXEHPIE BO3AYXA B MOAEJILI NOMEIII EHVfl,.

5' MoAeru4poBaHue B'rkrflHvIfl. orpl4llareJrbHoro BbrxoAHoro fpaH[rrHoro ycJroBr,rfl
AJI' AaBJIeHHfl' HA ABLI)KeHue Bo3Ap(a B MOAe{rr unQerquonHofi [€uraTbr c yqeroM
TerrJroo6naeua.

ArcmyanbHocmb meMbt
oTpr{qaTeJrbHofo rpaHurrHoro
6olrurE.rHofi [€uraThr c freroM

oTpPrrIaTeJrbHbrx rpaHHrIHbIX

oOtercm uccnedoaaHu.fl; crpyfiHoe rypdy4eHrHoe reqeHre.
IlpeduemoJvt uccnedo^aHun f,BJUIerct q'rcreHrroe N{oAeJr'rpoBaHkre Brr'flHr4n

duccepmaquu.

ycJroBr{fl !.ns
TerrJroo6naesa.

Zsy'reuo

AABITeHHfl

BIMflHIae BbIXO.{HOrO

Ha ABrrlKeHHr Bo3Ayxa

zn$erquounofi r€urarbr.
yclonufi Ha ABpr)KeHpre BO3Ayxa B MOIeJTH



3. Hay.rnafl HoBrr3Ha [oryrreHHbrx pe3yJrbraroB pa6orrr.
1. florcasaHo, rrro rtpld MoAenLIpoBaHI4I{ npoqecca oxJrDKAeHH.s HarpeBareJrbHofi

rJIacrI4HbI c yBerI{treHLIeM rll4cra PefiHolbAca uMrraKTuofi crpyra or g 000 ao 4g
000 IloBbllrlaercfl BhIqucJII{TeJIbHafl e$SerrrrBHocrb rrucreHHbrx pacueron [p'r
3aAaHHofi roqHocrl4. B 'IacrHocru, KoruqecrBo rrrepaquft yveHbrrraercfl Ha 27.g3yo, a BpeMf, pacu€ra coKpalqaercr Ha 27.82oA in, bubyantkEpsilon MoAenrd
ryp6yneHrHocrrr.

2. Kponae Tofo, qucreHHoe MoAenr{poBaurre BbrflBr{Jro
pacnpeAeneHHe Cpe4Hefi TeMrreparypbr reqeHr4rr B cpe4nefi
rrnocKocTu pacqerHofi o6n acrvl

3. flonyreHo noAo6ue TerreHl4fi n nro4eJrflx rraJrar c pa3MepaMq 3x1X l- u 9x3x
1- e AByx reoMerprrqecKn uo4o6urx BepruK€urbHbrx cerreHr{{x. llorasaHo,
c ooTBercrBHe Me)KAy sKCrIep pIMeHTalIbHbrMtr AaHHhrM H 14 qua.rr eHHbrM pacu eroM An{
M0AOJIH k-rrl SST flBJlserc.fl HaHXyAITTHM rtpu prqTeHcrirBHocTn 5o/o.

4. flpone4eHo qHcJIeHHoe MoAenl4poBaHrre Bllareus, BbrxoAHoro rpaHr{rrHoro
ycnoBl{t Anfl AaBJIeHTnI Ha OpraHr43arlurc ABr4xreHrrr Bo3Ayxa B MOAenH
uu$erquosuofi Il€urarbl c orpl{qarenbHbrM AaBJreHHeM. VcrauoBJreHo, qro npoSunr
cpeAHefi cropocrt4 yBenkIrrl4Baerc fl, Ha 60/o u 24 % rpu orprdrlareirbHbrx 3HaqeH krflx
BhlxoAHoro AaBJIeHLIt -8IIa u -l6lla coorBercrBeHHo, rro cpaBHeHr{ro c HyneBbrM
BbrxoAHbrM AaBJreHrreM.

4. [panrlrqecKaq 3HaqrrMocrb [oryqeHrfbrx pe3yJrbraroB.
flolyreHHble p$yJlbrarhl 4aHuofi Ar4cceprarlzoHuofi pa6oru BHocflr

ollpeAeneunsrfi BKJIaA B MeToA MareMarllqecKoro MoAeJrlrpo"u""" ryp6yneHTHhrx
crpyfiuux re'{eHHfi. B qacrHo crvI, 3araqu BeHTuJr flr\uu mo6oro ta*""tecKoro
rpoqecca.

Taxxe MoxHo vrx r4cloJrb3oBarb B
CIEIIH€TJIbHOTO KYPCA AJIfl CTYACHTOB CTAPIIII4X
c oorBercrByrorrlnx crrequ€urrro crefi .

HepaBHoMepHoe
ropr{3onralruofi

yue6uona [poqecce B KarrecrBe
KypcOB, MarIIcTpaHToB LI a0lr4paHToB

5. cogepxaHrre aBTopeeepara coAepxaHrrro Arrcceprarluu.
Co4epx aH'e aBTopeQepara Al{ccep rarruvt rroJrHocrbro coorBercrByer

3atBJIeHHbIM IIeJIf,M vI 3aAaqaM rIccneAoBaHLIt. B aBTopesepare rpeAcraBJreHbr
I4AeHTI'IqHbIe pe3rcMe Ha Kbrprhr3cKoM, pyccKoM u auuuficKoM r3hrKax, qro
o6ecuerll{Baer BcecropoHnnfi Aocry[ H TorrHoe [peAcraBJreHr{e ocHoBHhrx
pe3yJrbTaTOB HCCJre.{oBaHufl,. 

;

6. 3arreqa Hv.fl rro Arrcceprarln[
llouurrao crprJll{cr[rrecKl{x u rpaMMarurrecKkrx norperuuocrefi, no cyqecrBy,
IrpeAJlaraercf, npn A€urbHefiuteu paccMorpeHllu 3aAaq BeHTr4Jr flrJkru
pa3rraqHoro Bvrn.a rroMerrleuuir 6olee pacrurapeHHo yr{r4TbrBarb r.rMearqvreefl
HafrHo-rIpaKTLIqecKPIe uapa6orKll Lr rppIKJIaAHhre rpolpaMMbr B srofio6lacrr uccreAoBaHprq. flonrruTb pe3yJrbrarhr B KJraccr4rrecKofi nocraHoBKe
HecrarluoHapHofi saAaqv BeHTH Jrflrrun.

7. Ilpe4no?rceHrrq.
B KaqecrBe nep7ozo oQut4uanbHozo onnoHeHma [peAnaraercfl: EexeraeeaAcelr oposanueBHa' AoKTop Susnxo-MareMarrrrrecKax HayK, AoueHr xaSe4prr



/

MareuarklrrecKoe H KoM[blorepHoe MoAenupoBaHue KagaxcKoro HarIHoHEUrbHoro
yHr4BepcraTera rrMeHpr Anr_@ apa6u.

B KaqecrBe 6mopo?o ofuuryuanbHozo onnoHeHma rpeAnafaercfl: Ky6ar6erA6rulxepLIMoBI{rI I4ca6eron, KaHAI4AaT Susnro-MareMar'rrecKlrx HayK, AorIeHTraSe4pu MaTeMarrKpI, nnsoprra arvKkr u TexHoJrorpru o6yveuzx blccuxynbcKoro
rocyAapcrBeHHoro yHaBepcrrrera uNa K. TuuucraHoBa, r. KapaKoJr.

B KarrecrBe ne4yu1efi opraHLI3aIII4r4 [peAnaraercfl Ha3Haqr,rrb Hayvno-lpol'I3BoAcrBeHH€uI na6oparopvrfl "Mo4eJII/tpoBaHHe B oHeprerr4Ke,, KasaxcKoro
HaIII4oHEUIbHoro rrccJleAoBaTeJlbcKoro TexHHrrecKofo yHl4Bepcr{Tera r{MeHH K. 14.carnaena, Pecny6lura aApec: KasaxcraH, r. Aluarbr, 050013, yl. carnae sa,22.

Perco*reHAaIIHu : vcrpaHrlTb rr3Jrol*eHHbre Bhrrrre 3aMerra Hvrfl,.

8' 3arc"urorreHHe: HayrHaa pa6ora colrcKareJrf, A6aunayr€rrrr{rronofi 3efinypuKaHuoeKoBHbI [peAcraBJIeHH afl, AIrfl. gKcleprrd3br rBJrf,ercr 3aKoHrreHHbrM HayrrHo-
rrpaKTI4rrecKLIM PIccJreAoBaHI4eM' BbITTOJIH€HHbIM B coorBercrBr4r4 rpe6on aHHflMHAKKP ypoBHe' [peAbtBJr-fleMhlM K AliccepTarlr4oHuhrM pa6oraM Ha coucKaHue yveuoficTeleHI4 KaHALIAaTa Qururco-MareMaTLIqecKLIX; HO./K rro cleqrr€lJrbHocrrr 01.02.05-MexaHI{Ka )KI'IAKocrLt' ra3a u [IJI€}3MbI u Moxer 6urr peKoMeHAoBaHa AnflAanbHefi ruefi 3aIrII4TbI B cooTBercrByroqeM Ar.rcceprarlLr oHHoM coBeTe.Iro npo^epKe nep,uttuoit dorcyaeHmaquu.' rrpoBepKa [epBr4rrHoro MaTepH aJranoATBeplKAaer, qTo corrcKareJleM npoBeAeHa caMocrof,TeJrb Hafl, pa6ora rro TeMe
Al4ccepTarruu' I4naerorqaflcfl' B Hailurilrur [epBprrrHafl AoKyMe*Tarryrfl, AocToBepHa,pelpe3eHTarrrBHa v BhrrIoJIHeHa Jrr4rrHo cor{cKaTeJIeM. floxyrr,reHTbr HaxoAflTc.f, BxopoureM cocrot[ulvl flanHrte, I4Melolr{yrccs B [epBr{rruofi AoKyMeHTarI}rr4,
TIOJIHOCTbIO COOTBETCTBYrcT IIENSM U 3AAATIAM I4CCNCAOBAHLI{.

9' Sncnepr ArrcceprallnoHHoro coBera t pdccMoTpeB rrpeAcraBJreHHbre
AoKyMeHrhr, peKoMeHAyer Al{cceprarlr4oHHoMy coBery A.0l .25.7ll rpprKrrpru3cKoM rocyAapcrBeHHoM Texl
Kup*rscKo-Poccerfi cxonrcnasgHr."i";:nUr#X.""'#:-;t.[T#i#'ilffi JAI4ccepraIIHIo AogllNayranurloeofi 3efinypu Kanrr6eKoBHbr Ha reMy <<r{ucre'Hoe
MoAeJIHpoBaHLIe crpyfiurlx ryp6yneHTHbrx re.{eHgfi> K 3arur,rre Ha cor{cKa'ueyueuofr creneHll KaH.{I{.{ara Su:urco-MareMar,r{ecK,X HayK rro c[eu'anbHocrr4
0 1 .02.05-lrexaHprKa )KprAKocrH, ra3a H nna3Mbr.

9ncnepr:
A.Q-u.H

IIg:_1._: 
erccr epra A rccepra rr rroH H oro coB eru,u Jnpii*,

V.rdHrrfi cercperapb
{ncceprarluoHnoro coBeTa A 01 .ZS.7ll
K.Q.-M.H
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A

KblPtbl3 l''1AlrlIiEKETTi4ri
,TEXHT4KAI]bIK YH!'1BEPC

63uJXf, Pr,,SnLlrLlHl,tx 6au:qt'tcbt

sa X.X


