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Mypara.rru [xqyryrvraJrrreBrrqa, A.S.-rvr.n., npo$eccop -oKcrrepra
Auccepralll{oHHoro coBera,.{.01 .25.711 npu KfTy errr,r.I4.PassaKoBa n KPCV unr. E.ElbrIr{Ha no
Allcceprarluu A64unayraIll{roBofi 3efinyprr Kdnu6exonHu Ha reMy: <<graclennoe MoAenr{poBaHrre
crpyfiHrrx ryp6yneuTHbrx reqenufi> npeAcTaBJreHHoft rra colrcKaHr,re freHofi creueHr,r KaHpiu1iara

Susuro-MareMa,THrIecKI,IX HayK rlo c[eqprulJrbHocru 01.02.05-uexaHuKa )KrrAKocrvr,tagau rrJril3Mbr.
PaccuorpeB. rpeAcraBneHHylo concKareJreM 3.K.A6ar.rMyriuruuosofi AlrcceprarluouHyro

pa6ory, upurnen K cJreAyrorqeMy 3aKrroqenuro:
1. CoorsercrBl{e pa6orrr c[eqrraJrbHocrrr, rro Koropofi AaHo rrpaBo ArrcceprarlrroHHoMy

coBeTy rrprrHrrMaTb AtrccepTaur.rro K 3arrIHTe
flpe4cranreuHa-s Allccepraql{oHHiur pa6om A64urrayraJrr.rrroBoft 3eftnypbr KaHu6eKoBHbr Ha

TeMy: <<rlnclennoe MoAenI,IpoBaHue crpyfiHrx ryp6yneHTHbrx re.reHr.rfi) coorBercrByer npo$nnro
AlrcceprarlrroHHoro coBera 4.0 1 .02.652

B pa6ore rpoBo rnrcs. rccneAoBaHrre MareMaru.recrofi MoAenr{ crpyfinoro ryp6yneHrHoro
TeqeHI,Is, qro B IroJIHoft naepe orBerraer rrac[opry crleql,IarrbHocru 01.02.05-uexaHr,rKa xr,rAKocrr,r,
TA3A I,I [JI€T3MbI. .

2. I{e"rruo nccJreAoBaHrrfl tBJlf,ercs p€t3Brrrr,Ie Merora MoAeJr[p oBanr4fl. crpyfinsx
ryp6ynenrnrx re.reHlrft B paMKax 6ecurarHoro rrpr,rKnaAHoro rraKera OpenFOAM Ha rrpr,rMepe
BeHTI,IJI'IIII [iIIIar Kapacyft cxofi Tepprrropr,riurbHofi 6 onrnlrrlhr.

ffocranJreHnatr IIeJrb Aocrlrrrryra perueHneM B Arrcceprarluu cJreAyrorqux 3aAarr :

[t:uAocrLIXeHLIt rlocraBJleHHofi qenH perranucb cneAyroqrre 3aAaqu:
. flpone4enue anaJwrrrtlecKoro o6sopa cyulecrByroqux MeroAoB rrr,rcJreHHoro

MoAenI,IpoBaHLIs ryp6yne"ttirx crpyfiHrm re.reHufi u oilpeAeneHrre Bo3Mox(Hbrx nyrefi nx
Aalrnefi [rero ycoBeprueHcrBoB anufi.

o llponepra aAeKBarHocrH I,IcloJlb3yerrrofi MareMar[.recroft MoAenrr rryreM rrl,rcreHHoro
MoAeirlrp oBalr^lafl. rp r{ creuoqu o fi ryp6ynenrs ofi crpyr.

o MoAelupoBaHI.,Ie BJrvrfl:nttsqucna PefinonrAca rragaroqefi ryp6yleurnofi r{M[aKTHofi crpyu
Ha oxJraxAeur{ e HarpeBarenrHoft rrJracrr4 Hbr.

o Mo4enupoBaHl{e BlrvrflHvIfl, I,IHTeHcI{BHocrr,r ryp6yleHTHocrr,r nxogHofi crpyr{ Ha rrpoqecc
BeHTI,IJIf,III,II,T MoAenu o6qefi 6onrHu.IHofi ttanarbl. 

]

o Mo4elupoBaHl,Ie BIrLrflHkrfl, orpl,IllarenbHoro BbrxoAuofo rpaHuquoro ycnoBr,rs Anff AaBJr euprs.
Ha rlpoqecce BOHTI,IJUIIInU MoAenu nH$ercqnounofi rritrrarbr Kapacyficrofi reppr,rropraalrnofi'
6omnnqbr c freroM TerrJroo6ueHa

3. HayuHafl HoBH3Ha rroJryrreHHbrx p$yJrbraroB pa6oru.
1. O6napyxeuo, tITo rpu MoAenrp oBan:ar4 rrpucreHo.ffiofi ryp6ynenrnofi crpyr4Ao ceqeHrat

x:0.048 M, MaKcI,IMiInbHaf, cKopocrb B pacqerax 3aur.rxeHa Ha 8%. B ceqeHr,ru x:0.096ru
coorBercrBlle xopolllee, Ailrlee BHI,I3 rto TeqeHr,rro pacqer Aaer 3aBbrlueHHoe 3HaqeHu.s Ha ljyo
MaKcHMiIrIrHofi cKopocrl,I. rPacxoNAeHLIe MexAy pe3ynbraroM rrr,rcJreHHbrx pacqeroB vr

coorBercrByloqnMl{ gKcIIepLIMeHTitrIbHhrMrI AaHHbrMr,I tro MaKcr,rMaJrruofi cKopocrr,r [ptrcreHo.Iuofi
crpyr cocraBJurer rrpr,rM epno 5Yo.

2. floxagauo, qro rIpI,I MoAenI{poBaHLII,I [poqecca oxJraxAeHrafl HarpeBareJrbHofi nracrr.rHbr
c qI{cJIa PefiuolrAca uMrlarctnofi crpyl{ or 8 000 Ao 48 000 rroBbrrrraercr Bbrrrr,rcJrr.rreJrbniur
eS$erruBHocrb rII,IcJreHHbrx pacqeron c Ha[epeA 3aAanuofi roqnocrbro, a r,rMeHHo rrucro n7;epagnft
yMeHbrlraercfl wa27 .93 oh u npeMs pacqera yMeublrraerct na27 .82Yo Wrs buoyantkEpsilon MoAenr,r
ryp6yneHrHocrll. O6napyx(eHo He paBHoMepuoe pacrpeAeJreHne cpe4Hefi reMreparypbr reqeHr,rs
B cpelHefi ropusoHTaJrbnofi nlocr<oorll pacqerHofi o6lacru.

3. llolyueHo noAo6l{e reqeHuit s MoAeJUrx ranar c piuMepauu 3xlx 1n 9x3x L n AByx.
reoMerpllqecKll no4o6Hrrx BepTI4KanbHbD( ceqeHl{{x. flora:auo, cooTBercTBr,re Me}KIy
eKcrepuMeHToM w qLIcJreHHbM pacqeroM 4rrfl, MoAenr{ k-crl SST sBJrrercfl nanxy4rnefi upn
I,IHTeHcLInHoctu 50 .



4. Bnepnue 6ruo [poBeAeHo qucneuuoe MoAeJrr{poBaHr{e BeHTr,rJrsrlrdlr unSerqnonnofi
rIaIIarbI c orpnqai^eJlbHblM iaueuuenr Kapacyficrofi reppr,rropr,rzurrHofi 6olrnuqrr. llpoSunt
cpe4ueft cKopocrn Wenuql,IBaercfi, Ha 60/o u 24 % npu -8fla u -l6fla orpr{rlareJrbHbD( 3uaqenrrnx
BbrxoAHoro AaBnennfl, no cpaBHenr,rro c HyneBbrM BbxoAHbrM AaBneulr.eu. llora3aHo, qro [ppr
npeAno)Kennofi cxeMe BeHTHrsr\w uu$erqnoHnofi frulrrarbr rls Tpex [arllreHTon o6ecueqr,rBaerc{
uyNurtfi cKopocrnofi rou{bopt -cKopocrb He rrpeBbrrrraer 3Harr enns, 0.2tt/ c.

4. flpalcruqecKafl 3HarruMocrb rroJryrreHrilbrx peyJrbraroB.
IlolyrenHbre pe3yJlbrarbl AaHsofi rurcceprarluonnofi pa6oru BHocJrr orrpeAerrennrrfi BKI4A

B MeroA MareMarl4qecKoro MoAeJrrrpoBaHr,rfl ryp6yneuTnbrx crpyfinrrx re.reHlrfi. Pesynrrarbr
LlccneAoBanvrfl. BHeApeHbI B AeflTenbHocrb rau$erquoHHoro orAeneHr{fl Kapacyficrofi.
TepplaroprItlJlbnofi 6onrHLIIIhr "Kypuan)Kau .{ama" Ans oxnaxAeHr.rfl r,r yAaJrenr,Ir 3arpe3Hsro[Inx
BelqecrB o6rqefi [[urarbr.

Tarxe Mo)KHo I{x uclonb3oBarr n y.re6HoM rrpoqecce B KarrecrBe crrequaJrbHoro Kypca AJrs
cryAeHToB cTapIlHX KypcoB, Marl{crpaHToBvr'acrtupaHToB coorBercrByroqux c[equaJrbHocrefi.

5. CoornercrBrre anropeQ epara coAepr(aHrrro Arrccepr a\Lr*r.
AnropeQepar rloJluocrbro orpaxaer coAep)Kaurre Ar.rccepr ar\prkr, ocHoBHbre rleJr[ kr 3a1aqr4

IIpOBeAeHHOTO UCCrIeAOBaHr,rf,

6. 3apre.raHug
flo 4ucceprarinu LrMerorcfl cneAyroque 3aMeqaHur :

l. IIo saAa.re Ns 2. l+)Happlc He yKa3aHhr reoMerpr{qecKr{e pinMepbr BbrxoAHofi ulenu.
E) Ta6luqy 3.5 rpaHnqHble ycnoBlrf, )KeJrareJrbHo cAeJrarb rrepeBoA r,r yKa3arb Ha

KaKpIx rpaHLIIIa( BhltloJlHsrorcir? 3aqa.ra oxJrax,ueHrre ylre Hecrarluouapuufi
[poqecc HarralbHoe ycJIoBI,Ie reMrreparypbr, rrcrorrHr.IKlr tenla v ux KoopAnHarbr

AoJrxHbI 34AaHhr. flo'g4Aa.re Jtlb 3. A) rpr,rBeAeHbr r.r3oJrnmr4vr MoAyns cKopocrr,r. flplr
pa3HbD( MoAeJUrx. Kaxoe I,I3 HI,Ix [paBunbHoe r.K. oHu orJrl,Irluuorcs Me)KAy co6ofi u'

. KaK OHr,r BJrr{rroT Ha TeMrlepaTypHoe uole?
2. llo 3aAaqe }lb4. B rocraHoBKe sapia'rtv He rpr.rBeAeHbr KoopAr.rHarbr KoeK u

HarlarlbHoe reMrleparypa reJla. B pesynbrare npr.rBoAr,rrcs reM[eparypbr [arILreHToB
rroA BJrr,rrHr{eM BeHTr,rJr.f,rlunnTeM[epaTypHoe rroJre. 

]

YrotIueHI,Ie v yqrpaHeHlle | 3THX sanae.rauufi, ToJIbKo ycunl,ITb 3Haqr,IMocrb 14 IIeHHocrb

Al,IcceprarlProuHofi pa6oru.

7. Ilpeg"uolr(eHrrfl
B KaqecrBe nepno?o oQuquarbHozo onnoHeHmq [peAJraraercr KanAr.rAarypa rrlreHa

Al{cceprallploHHoro coBera AoKTopa Snsur<o-MareMarr{rrecKrrx H&IK, upo$eccopa Kagaxcroro
HaIILIoHiuIbHoro rocyAapcrBeunoro yHr,rBepcr{Tera r{M. Anr-@apa6n Eererasofi Acelr
OposarueBHbr.

B Ka'Iecr Be Bmopozo oQu?4uailbHo?o onnoHeHmorpeAnar aercfl,Ky6ar6er A6Aurcepr,rMoBr,rq
I,Ica6eron, KaHAHAaT Qusr,rxo-MareMarr.rqecKr,rx H&fKr AorIeHT ra$e4pu MareMaruKr{, 

.

IaHQopuarI,IKu I{ TexHoJrorI,In o6yrenus blccrrryJlbcKoro rocyAapcrBeHHoro yHr,rBepcr,rrera nryr K. 
'

TrrHrrcraHoBa, r. Kaparon

B KaqecrBe ne4yu1efi opraHI,I3 arryru [peAnaraercs HrBHaqr{Tb Hay.rHo-[por,r3BoAcrBeHHiur
la6oparopus o'MoAell,IpoBaHrIe 

B gHeprerllKe" KasaxcKofo Harlr{onzlrrbHoro [ccJre4oBareJrbcKoro
TexHl,IqecKoro yHI,IBepcI,ITera I{MoHI{ K. IrI. Carnaesa, Pecuy6nura a4pec: KagaxcraH, r. Amrlalrr,
05001 3, yn. Carnaee a, 22.

8. 3arcnroqeHrle: Hayrnar pa6ora coprcKareils A6ar{MyraJrLruosoft 3eftHypu Kauu6eKoBHbr
npeAcTaBneHH€uI AJUI9KCnepTLI36I flBJIteTCt 3aKOHqeHHbM HarrHo-[paKT4qecKr,rM r,IccneAoBaHr.reM,
BbInoJrHeHHbM B coorBercrBrll4 rpe6onauusrra HAK KP, [peAbrBJrreMbrM K Ar,rcceprarlr4oHgbrM



pa6orau Ha corlcKaHue yrenofi cre[enr{ xaH,ql4qara Qnsroco-MareMarrrrecKax HayK rro
crreqlruulbHocrLt 01.02.05-MexanrrKa xc,r.ryocru, r:Ba E rrlailMbr E Moxer 6rrrr peKoMeHAoBaJra AJrt
Aalruefiruefi 3alrlrrrbr B coorBercrByroqeM .urccepraqrronHoM coBere.

IIo npoeepKe nepruttHoil dorcyueHmat4uu.' rpoBepKa rrepBrrtrroro Marepr{aJra trorrBepxaaer,
qro corcKareneM [poBeAeHa caMocrorreJrbnafl, pa6ora rro reMe lgncceprary4n. I{ueloqasgfl, B

Hturr,Itlrln [epBLIqHru{ AoKweHTaIII{Jr AOCTOBePHa, penp$eHTaTrnBHa vr, BbmoJrHeHa Jlrilmo
coucKareJreM. ,{oryueHTbl HuxoAflTcs B xopolreM cocroflHnu. [annbre, lrMerou1eecfl B nepnnunofi
AOKWeHTaIIpIU, nOJIHOCTbIO COOTBeTCTByTOT rIeJrrM r4 3aAaqin4 r,rccJreAoBaEvrfl,.

9. 9rccuepr ArrcceprarlrroHHoro coBera, paccMorpeB [peAcraBJrennbre AoKyr\[enTbr,
peKoMeHAyer ALIcceprarIrIoHHoMy coBery [.01 .25.711 upu KfTy urra.I,l.PassaKoBa u KPCV nrra.

B.Enrquna rpl,IHf,rb ALIccepraIIHro A64urvryraruuoeofi 3efinypu KaHrr6eKoBHbr Ha reMy:
<<IlucleHHoe MoAeJILIpoBaHue brpyfiHbrx ryp6yreHTHbD( re'reHuftD Ha coucKaHlre freHoft creuenn
KaHAI,IAara QnsHro-MareMarI,IqecKI,Ix HayK rro c[eqrraJrbHocru 01 .02.05-MexaHr{Ka xr,rAKo cruL ra3a
U NJIA3MbI.

9ncuepr:
A.S-u.H

floAuncb sKcrrepra AncceprarlnouHoro coBera 3aBepflro:
Yq€nrrfi ceKperapb

[uccepraqrroHuoro coBera A 01.25.711
K.S.-M.H

MAMNEKETTI4K
NbIK YH14BEPCI4TETH


