
3AKJIIOTIEHI4E

fincarvran6aena MyparaJrbr fixyrvraJrrreBrrqa, AoKTopa Queuro-MareMarl4qecKl4x
HayK, npoSeccopa, eKcnepra AI{ccepraIII4oHHoro coBera A.0I.25.7ll rpu
Ksrprrr3cKoM rocyAapcrBenHoM TexHLrqecKoM yHuBepcrlTere Iarvr.I4.Pa33aKoBa kr

Kuprrrgcro-Poccnficrou CragsHcKoM yHuBepcr.ITere prM. B.H.ElbIII4Ha no

Ar.rcceprarllru A6nuvryrzrJrunosofi 3efinyprr KaHu6erosFIH Ha reMy <<9ncileHHoe

MoAenupoBaHpre crpyfiHrrx ryp6yneHTHblx reuenufi>>, rpeAcraBneHHylo Ha

colrcKaHpre yreHofi creneHlr KaHAraAara Qnsnro-MareMarLlqecKlax HayK no

c11equ€ilbHocrrr 0 1 .02.05-naexanplKa ]KIaAKocrH, ra3a I4 [JIa3MbI.

flocne paccMorpeHr4rr npeAcraereHHofi pa6oru corlcKareJlf,

A6gr.rNdyr€rJrunosofi 3efinyprr Kanrr6eKoBHbr 6ulo cAenaHo cneAyloque

3aKIrOqeHI4e.

1. CoorsercrBlre pa6oru creqrlaJrbHocrn, rlo rcoropofi AaHo rlpaBo

ArrccepTarlrro HHoMy coBeTy rrpl{H IIMaTb AII ccepTaIIHIO K 3auIIITe

flpe4craBJreHHafl AlrcceprarllroHnas. pa6ora A64nvryrarlunosofi 3efinypu

Kanu6eKoBHbr Ha reMy <<gucneHHoe MoAenupoBaHLIe crpyfinbrx ryp6yneHrHblx

rerreHlrfi>> coorBercrByer upoSLIJIIo AI,IccepraIIHoHHoro coBera A.01.25.7 LI.
PaccvrorpeHHbre 3aAarru crpyirHbrx ryp6yreHTHbIX TerIeHLIfi sa ocHoBe MoAenLI

ypaBHenvr,fl, Hasre Crorca pr €rJrropr'rrMbl rllacJleHnofi ee peallv3ar\vrv s uorHofr

Mepe orHocurcs HarrpaBJreHLrro Hayru 01.02.05 - MexaHvrnvr xl{AKocrefi, ragau

NJIA3MbI I{ OTBCIIAET TIACIIOPTY ETOfi HAYKI,I.

2. Ilensrc [ccJreAoBaHrrfl flBilflercfl p€BBvrrr4e MeTOAa MOAeJILIpOBaHI4'

paMKax IpLIKJTaAHOTO rIaKeTacrpyfiHrrx ryp6yleHrHblx re'IeHLIft B

OpenFOAM Ha npuMepe ABLIXeHIaI Bo3Ayxa B noMeIIIeHVLI.

finn Ao crprx eHvrfl. rro craBl ennofi rIeJrI{ p e ruaJIpI cb cJI eAylo luu e 3al.aqv:

1. flpone4eHr{e anurvrrr4qecKoro o6gopa cyqecrByroqux MeroAoB tILIcJIeHHoro

MoAenripoBanrrr ryp6yneHTHbrx crpyfiurrx reqeHrit vt olpeAeneHl4e Bo3Mo)KHbIX

rryrefi Lrx A€tflbHefi ruero ycoBeplrreHcrBoBaHllfl .

2. llponepra aAeKBarHocrlr ucrroJlbsyeuofi MareMaru.Iecrofi MoAeJII4 nyreM

rrlrcJrenHoro MoAenr4poBaHnn npl{creHo.rHofi ryp6ynenrrrofi crpyn.
3. MoAellrpoBaHrae rllrvrfl:nvrfl. Lrvrcra PefinolbAca uaAaroqefi rjtp6ylenrHofi

uMlaKTuofi crpyr4 Ha oxJraxAeHlre HalpeBareJlbHofi unacrl{Hbl.

4. Mo4enrpoBaHkre Blrvrfl:avrfl, LrHTeHcI,IBHocru ryp6yJleHTHocrpl BXoAHoft crpyu

Ha ABLIXeHI{e BO3AyXa B MOAeJII4 nOMeIrIeHr4fl..

5. MoAenprpoBaHr{e Brrvrfllavrfl, orpplllareJlbHoro BblxoAHofo lpaHplqHoro
ycJroBII fl, \rrfl. AaBJreHr4fl, Ha ABrdxeHr4e Bo3Ayxa B MoAelu ranSeKquoHnofi [aJIarbI c

freroM Terlnoo6ueua.

ArcmyanbHocmb meJilbt duccepmaquu. ZsyreHo Brrr4fl}Jvre BbIXOAHOTO

Ha ABIIIXOHI4fl Bo3AyXaoTpHrlaTenbHofo IpaHHTIHOIO yCnOBI{fl Anfl AaBJIeHUS

6omuu.IHofi [€LIIarbI c freroM TenJloo6uena.

O 6u ercm uc cn e d o G aHufl; ctpyft Hoe ryp6yneHTHo e reqeHlle.



Ilpeduemowt uccnedoaaHltfl flBnfrercfl, rII{cJIeHHoe MoAenupoBaHr.re BlrufllnvIfl.

orpullareJlbHbrx rpaHHqHbIX ycronufi Ha ABriDKeHr,re Bo3Ayxa B Mo.qenu
nn$erqnonnofi n€Lrrarbr.

3. Hayunafl HoBlrsHa noryqeHHbrx peyJrbraroB pa6orrr.
1. O6HapyxeHo, rITo npl4 MoAeJrr4poBaHlru [poqecca oxJraxA elavrfl.

HarpeBareirbuofi nrtacrlrHbr c yBeJrprqeHpreM rrrrcra PefinolbAca or 8 000 lo 48 000
rloBbllllaercfl BbIrII4crI{TeJIbHafl eS$eru{BHocrb rrucJreHHbrx pacueron npu
3aAaHHoft ro.IHocru. B qacrHocrl{, KoJrprqecrBo r4Teparlufi yrr,reHbrrraercfl, Ha 27 .93
oA, a BpeMfl pacuera coKparqaercfl, Ha 27.82% [nfl, buoyantkEpsilon MoAenLr

ryp6yreHTHocru.
2. Ha ocHoBe conocraBJreHr4f,

ABHX(eHpre BO3AyXa B rroMerrleHprn c

p$yJrbTaToB rrHcJreHHbrx pacrreToB 3aAaq
pa3MepaMvr 3xlX 1 pr 9x3x 1 , roJrfreHubre

BbrflBJreHo Har4xyAruafl
vHTeHckrBHocru 5o/o.

3. flpone4eHo rrncJreHHoe MoAeJr[rpoBaHlre
ycJroBLrfl AJrn AaBJreHHrr Ha opfaHH3arlurc

BITI,I'{IJIdfl BbIXOAHOTO rpaHLIqHOrO

ABrDr(eHr4fl BO3Ayxa B MOAeJrra

AaBiIeHI{eM. YcragoBJIeHo, lITo

c n.f,Tblo cxeMaMLI MoAenLI Typ6yneHrHocru c gKcneplrMeHTaJrbHbrMrd AaHHbrMLr
cxeMa MoAeJrpr ryp6yneHrHocrr4 k-rrl SST ilpLr

uu$erqpronsofi fl€rJrarbr c orprrrlareJrbHbrM
npoQurb cpeAHefi cropocrlr yBenrarrr{Baerc fl. Ha 60/o u 24 % upu orprdrlareJrbHbrx
3HarleHvnrx BbrxoAHoro AaBneHprs -8lla z
HyJreBbrM BbrxoAHbrM AaBnerrraeM.

-t6fIa cooTBercrBeuHo, no cpaBHeHprro c

4. floKasaHo, tITo rrpeAnoxeHHar cxeMa BeHTr4Jrfllgrztu uHQerquouHofi rr€ilrrarbr c
pa3MerrleHHeM HeIIOABLtIKHbIX IIAUI4EHTOB o6ecueqlrBaer neo6xoAunarrfi
cKopocruofi rorraQopr -cKopocrb Bo3Ayxa He npeBbrrrraer 3Harr e:anfl, 0.2vlc.

4. rlparcrlrqecKaq 3HarrrrMocrb noryrreHHblx pe3yJrbraroB.
Vuenue noJlb3oBarbc fl u BHocLrr r{3MeHeHLre orKpbrroMy rraKery nporpaMMbr

OpenFOAM AIrfl KoHKpetuofi saqa'ttu rro3BoJrfler perrrarb Baxnbre nprrKJraAHbre
ga4arrv gKoHoMvtKvI. B qacrHo crv 3a4aqr BeHTIIJI flrluv mo6oro rexHrrrrrecKoro
[poqecca. oqenr rIoJIe3Ho opraHnsa\uu clerlKypca no r{cnoJrb3oBaHlrro [aKeTa
npofpaMMbr
acrrr4paHToB.

OpenFOAM Anfl noJrb3osarenefi, cryAeHToB, MarHcrpaHToB u

5. Co4epxaHne aBTopeQepara coAeplnaHrrro Arrcceprarlru.

OcHoeHbIe pe3yJlbrarbl HccJIeAoBaHufi ony6ilarcosaHbr n 1 1 HayqHbrx crarb sx u 2
aBTOpCKI{X CBHAeTeJIbCTBaX, B TOM rrr,rcre B HarrHbrx )KypHarrax 3a rrpeAeJraMvr

Kuprrtgcrofi Pecny6rruKr, Koropbre BXoAf,r n 6asu AaHHbrx Scopus (1), PI4HII
(3), rF -0.173(r).

6. 3apreqaHnq no Arrcceprarl[n.
1 . flo 3aAarre }lb 1 . A) MareMarLrrrecKan MoAerrb ( 1)-(2) 3Aecb rplr

HeLI3BecrHbIX HaAo 4o6anurs rperoe ypaBHeHrre gr€rJrbrrrlrr H He

roBopnTctr o HaqarlbHoM ycJroBpru B).Ha puc.3.3 rprrBeAeHbr npoSnnn
cKopocTrl Ho He cKa3aHo B KaKoM ceqeHrrn 14 B KaKkre MoMeHThr

npeueun? f) Ha crp. 8 rprrBeAeHo xlh. Hato h 3aMeHprrb ApyrprM



cHMBoJIoM T.K. rlepe3 h o6osHarreHa gHT€Llrbrrurfl.. A). npr,rBoArrrcfl ccbrJrKa

Ha puc.3.5 roropofi Her, a ecrb plrc. 3.4 u3.6.
2. llo 3aAaqe Ns 2. A)Ta6rHI{y 3.5 rpaHr4rrHbre ycJroBrrfl xeJrareJrbHo

cAenarb rlepeBoA H yKa3arb Ha KaKLrx rpaHurlax BbrrroJrHqrorcs? E).
3agaua oxJraxAeHue pKe HecrarluoHapHrrfi upoqecc. flosroNay AonxHbr
6urr LI3BecrHbI Haq€urbHoe ycnoBr{e reMneparypbr, 3HaqeHr,nr

TeMneparypbr plcrotrHl{Ka rerrJra H prx KoopAuHarbr. B 3aAaqe oHr{ He

rpLIBeAeHbI. f) Ta6l. 3.B. IroKa3aubr 3HaqeHr{fl noJre reMreparypbr p.Irfl

KaKoro npeueHla? Ha pnc. 3.10 [oK€BaHbr pa3Hhre cnyqakr rroJre

reMlleparypbl Ho He yKa3aHo KaKoir ug Hux rrpaBunrsufi Her. Xoporuo
6ulo 6rr xpurepnfi JrocroBepHocrn.

3. llo 3aAaqe J\b 3. A). MareuarrqecK€rn MoAeJrb (1)-(2) raKxe He

3aMKHyTa TaM Tpll HeU3BeCTHbrx HaAO AOUOIHT4T ypaBHeHr{eM

sHTaJIbrrvIV. Her HaEIEtJIbHbre ycnoBrrr. F). Ha puc.3.13 HarrprcaHo

BeprlitKalblrrrfi npoQznb cKopocrpr, a Ha rpaQuxe Hanr{caHo rpoAonbnafl
cKopocrs??? Tarxe rpLIBeAeHhr u3oJrr4Huvr MoAyJrr cKopocrr4 rplr
pa3Hhrx MoAentx ryp6yJleHTHocrr{. Kaxoe u3 Hux npaBrrJrbHoe r.K. oHr{

orrt4qarorcr MelK4y co6ofi?
4. flo aa4aqe J\b4. A) B nocrauoBKe sa4aqu He rpnBeAeHbr lpaHr4rrHbre r{

HarlarbHble ycJIoBpIs, qro AeJraer MarMoAeJrb Ha 3aMrHyrofi. E) Ha puc.
3.18 He yKa3ano BpeMrr coorBercrByroqafl oroMy p$yJrbrary.

Vro.IHeHLIe Id ycTpaHeHr{e grprx 3aMeqattuit, ToJrbKo ycvnkrrb 3HaquMocrb r4

rleHHocrb Ar{cceprarlrdouuofi pa6oru.
7, Ilpeq"rro)IceHr{fl. flepnnrvr o$uqnanbHbrM o[rroHeHToM rrpeAnaraerct

KaHAHAarypa rrreHa Ar,rcceprarlnoHHoro coBera AoKTopa QnsHro-
MareMaruqecKux HayK, npoSeccopa Bnfi6ocyHoBa A.E.

Broprtna oSnquaJIbHbIM orrnoHeHToM npeAJraraercfl. KaHAr{Aarypa

KaHALTA ar a sw r4 Ko -MareM arlrrr e c Kr{x H ayK Myrarra 6 aesa H. M.

B xa.recrBe BeAyIrIefi opranlr3arlr{efi npe4n araercfl. HAO <<Kasax cxnit
HaIII4oHanrHufi PlccJleAoBareJmcrufi TexHlrqecrufi yHprBepcprrer r.rM. K.IrI.
CarnaeBa) Pecuy6JILIKa KasaxcraH, r. ArM arbr, 050043, y il. Carnae na, 22.

8. 3arc.nrurleHrret HayrHar pa6ora coucKareJrr A6rurnayralrr4rroeofi 3efinypu
Kanrr6eKoBHhr rIpeAcraBJIeHHM Arrfl, gKc[eprr{3br flBJrrercr 3aKoHqeHHbrM HafrHo-
[paKTI{qeCKI4M HCCJIeAOBaHI4eM, BbInOJIHeHHbIM B COOTBeTCTBT4T.T rpe6OnaHLI.flM
HAK KP ypoBHe, npeAbqBJrteMblM K AprcceprarlproHHbrM pa6orau Ha cokrcKaHpre
yteHofi cTerIeHI{ KaHALIAaTa $nsuxo-MaTeMarr{qecKr.rx HayK rro c[erlr{ErJrbHocrrr
01.02.05-rraexaHuKa x{uAKocrLI, ra3a:ailrra3Mbr n Moxer 6rrrr peKoMeHAoBaHa Arrfl,

AaJIbHefi uefi 3aIrILrrbI B coorBercrByroqeM AHcceprarIHoHHoM coBere.
Ifo nponepKe nepsuttuoil dorcyneHmaryuu.' rpoBepKa nepBr{qHoro Marepu ura

rIoATBep)KAaer, qro collcKareJreM [poBeAeHa caMocroflTeJrbHafl, pa6ora rro reMe



Arrcceprarlr{u. Irlnaeroqaflcfl, B HarnLruu nepBur{laar, AoKyMeHTarII{rI AocroBepHa,
pelpe3eHTaTHBHa vr BhrnoJrHeHa rrlrrrHo cor{cKaTeJreM. fiorynreHTbr HaxoArTc.[ B
xopolueM cocrotnr4vr. ,,{aHnrre, r{Meroqeflcfl, B rrepBrtqHofi AoKyMeHTaIIuu,
noJrHocTbro cooTBeTcTByror rIeJrrM H 3aIiaI'.aM v ccJIeAoBaHut.

9. Sncnepr AncceprarlnoHHoro coBera, paccMorpeB rrpeAcraBJreHHbre

AoKyMeHTbr, peKoMeHAyer Ar,rcceprarluoHHoMy coBery A.01.25.7ll rIpH

Kupru3cKoM FocyAapcrBeHHoM TexHprrrecKoM yHlrBepcr4Tere nrra.I4.PaBaKoBa vr

Krrprrrgcro-Poccuficrou CnassHcKoM yHr{Bepcr,rrere HM. E.H.ErbrIr.rHa rrpr,IHtrb

Ardcceprarluro A6ruanayraJrprroeofi 3efiHypu Kanrr6erosHbr Ha reMy <<rlncreHnoe
MoAeJrHpoBaHHe crpyfinux ryp6yneHTHbrx reqennfi>> K 3arrllrre Ha coI4cKaHHe

yuenofi crefleHpr KaHAr{Aara Qnsnxo-MareMaruqecKnx HayK no cnequarbHocrn
0 1 . 02. 05 -uexanuKa )KLrAKoc rvr, raga u rrJra3Mbl.

Sncuepr:
A.Q-u.H fixauaH6aen M.A.

IloAnucb sKcrrepra AucceprarlrroHHoro
Yqdnufi cercperapb

fiucceprarlrroHnoro coBeTa I 01.25.7 ll
K.Q.-M.H .{ora"rrr{eBa }K.X

11.PA334KOB ATblHAArbl
KbIPTbI3 MAMNEKETT'1K
TEXHI4KANbIK YI.I14BEPC

Konyl tacrsrxrairv
&laM p€cypcrap
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