
SAKJIIOTIEHHE

Bufi6ocyHoBa Arruas l4.rrrqcoBnqa, AoKTopa Qu:zr<o-MareMaruqecKrrx HayK,
Al4peKropa upeAcraBklrenbcrBa OOO <farupoM npoeKTr{poBaur,re> B KP, oKcnepra
.{HcceprallHoHHofo coBera 4.01.25.711 npu Kuprsl3cKoM rocyAapcrBeHgoM
TexHHtrecKoM yHllBepcHTere nu.tr4.P€B3aKoBa kr KupruscKo-Poccuficxor'r
CrassHcKoM yHHBepcurere nna. F.H.ElrquHa ro rvcceprarr41 A6aunayr€rJrgnonofi
3efinyprr Kanrr6eKoBHhI Ha reMy <<t{HcreHHoe MoAeJrHpoBaHHe crpyfrHux
rypdyleHTHblx reueHnfi>>, rpeAcraBJleHHyro Ha cogcKaHr4e yveuofr crereH'
KaHAH.{ara Sn3rrKo-MareMarurrecKr{x HayK rro creqnanbHocrn 01.02.05_uexaHuKa
xOrAKocTI4, rasa H [na?Mbl.

PaccvtorpeB rpeAcraBneHHyro corrcKareJreM 3.K.A6ArdMyraJrunosofi
AHccepralluoHHyro pa6ory, rrpulrlen x cJreAyroqeMy 3aKnroqeHnro :

1. CoorrercrBrle pa6oru cneqnaJrbHocrrr, rro noropofi AaHo rrpaBo
AnccepralllroHHoMy coBery npHHrrMarb AHcceprarlurc K 3arqHTe

flpe4craBreHHa-s Al'IccepralluoH*afl, pa6ora A6annayr€rJrr{rroeofi 3efiHypu
Kauu6eKoBHbI Ha TeMy <<gucleHuoe MoAenr{poBaHrre crpyfinrrx ryp6yneHTHhrx
rerleHl{fi>> coorBercrByer npoQI4JIro AkIcceprarlr4oHHoro coBera 4.0 l.Zs'.lit.

B pa6ore IIpoBoAvITcs. ]tccneAoBaHlae MaTeMarz.recxofi MoAeJrH crpyftnoro
ryp6yneHTHoro TerreHut, qro B tIoJIHofi naepe orBerraer [ac[opry c11erlg€urbHocr14
01.02.05-uexaHr4Ka xLrAKo crvr, ra3a Lr rrJra3Mhr.

2' rle.nrro [ccJreAoBaHrrfl f,BJIfleTcfl pasBr4Tr4e MeToAa MoAenr4poBaHr.fl
crpyfiHblx ryp6ynenrHblx reqeHrfi n panaKax rprrKnaAHofo raKera OpenFOAM na
IIPI{MEP E ABH}K EH.I4fl, BO3AYXA B TIOM E IIIEH I4I4.

Ats Ao crl't x e:rrvIfl tlo craBle Hno fi qenu p elr€rJrlrc b cneAyro 111u e 3 aA aqu :1' rlpone4eHple anarrvITl{qecKoro o6sopa c>irqecrByroqux MeroAoB rrr4cneHHofo
MoAeJII4poBaHI{t ryp6yneHTHbrx crpyfinrrx re.reHrafi n orpeAeJreHr4e Bo3MoxHbrx
UYTCfi I{X A€UIbHCfiIUCTO YCOBEPIIIEHCTBOBAHHg. ]

2' flponepra aAeKBarHocrrr IacrroJrbsyeuofi MareMaru.recKofi MoAeJrH ryreMtrI4cJIeHHoro MoAenEpoBaHIar npr4creHo.rHofi ryp6ynesruofi cTpyr.
3 ' MoAeru4poBaHLIe BJwIflHvIfl, trucra PefinonbAca na4aroqefi ryp6yne'ruofi

I4M[aKTnofi crpy[ Ha oxJIa]KAeH]Ie HarpeBareJrbHofi ulacruHhr.
4' MoAenllpoBaHvle BJTvIA:rtvIs IaHTeHcr4BHocru typ6yJreHTHocrr{ BXoAHofi crpyu

HA ABII}KCHLIE BO3AYXA B MOAEJII{ IIOMCIII En]nfl.
5' MoAenI{poBaHVe Bnvlfl."'rfl, oTprlllareJrbHoro BhrxoAHoro rpaHr{qHoro ycJroBr.rf,

AJrfl AaBJIeHHfl' HA ABI4XeHHe Bo3Ayxa B MOAenu uHQeKrIkroHHOfi [€urarbr c yqeroM
TenJroo6uena.

ArcmyanbHocmb mewd duccepmaryuu. I4syreno Brraflng1e BhrxoAHoro
oTpkIllarenbHoro lpaHl'{qHoro ycJroBnf, AIrfl AaBJreHprr Ha ABrrxeHr4.{ BO3AyXa
6omru.rHofi fl€urarbr c rreroM TerrJroo6uena.

O6tercm uccnedo^aHufl; crpyfiHoe ryp6yneHTHoe TerreHue.
Irpeda'temo* uccnedo^aHufl tBJrfleTc.f, qlrcJreHHoe MoAeJrrrpoBaHr.re

orpl4llareJlbHhrx rpaHlarrHbrx ycnonufi Ha ABr{xeHr4e Bo3Ayxa B
au$ ercquouuo fi rrturaTbr.

BTII.'IflIJI{|.fl

MOAenr4



3. Hay.rHafl HoBrr3Ha 
''oryqe'Hbrx 

pe3yJrbraroB pa6orrr.
1' florasaHo' rrro rtpLI MoAeJII4poBaH[IH rlpoqecca oxJr a>K1e;'61vrfl, HafpeBare6nofi

rIJIaCrlrHbI c yBenl{rreHLreM qlilaila PefisonbAca r{MrraKrHofi crpyr{ or g 000 ao 4g
000 IloBhllrraercf, BhrqucJII{TeJIbHa.f, e$$eru{BHocTb rr}rcJreHHbrx pacueron rpu
3aAaHHofi ro'rHocrrr. B 'racrHocru, KoJIrIqecrBo r,rrepaq ufi yveHbrrraer cn Ha 27 .g3oA, a BpeM-a pac'r€ra coKpalqaercn Ha 27.82% im bubyantkEpsilon MoAenH
ryp6yleHrHocrr{.

2. Kpovre Tofo, qpIcJIeHHoe MoAeJII4poBaHHe BbrflBrlJro
pacrpeAeJreHrre cpe4uefi reMneparypbr reqeHr4rr B cpe4Hefi
rrJrocKocru pacudruofi o6lacra.

3. IlonyreHo roAo6ue reqeul{fi n uo4eJrrx r€rJrar c pa3MepaMg 3x1x L u 9x3x
l- e AByx reoMerpuqecKll uo4o6Hrrx Beprr,rK€urbHbrx ceqeH1asx. lloxasaHo,
coorBercrBHe MeXAy 3KC[epHMeHT€lJIbHbrMtr AaHHbIMkr]f-Lrvc.rreHHhrM pacqeroM Anq
Mo.qeJILI k-crl SST tBJl.f,erc.fl HauxyAIrrHM rtpu trHTeHcHBHocrw 5Yo.

4' flpone4eHo ql4cneHHoe MoAeJIapoBaHr4e BrrvrflH'fl. BbrxoAHoro rpaHraqHoro
ycJIoBrIf AJIg AaBJIeHT Ha opfaHI43arIHrO ABE]rCeHr{rr BO3Ayxa B MoAenr{
nn$exquonuofi Il€ularhl c orpnqareJlbHblM AaBJreHr{eM. VcrasoBJreHo, rrro upo6unr
cpeAHefi cropocrl'I yBerllquBaerc s. Ha 6Yo u 24 % ilpH orpr4rlareJrbHhrx 3HarreH Hflx
BbIXoAHoro AaBreHkLs -8tla u -I6fIa coorBercrBeHHo, rro cpaBHeHr.rro c HyneBhrM
BhrxoAHhrM AaBJreHpreM.

4. rrparcrrqecKafl sHaqrrMocrb roryqeHqbrx pesyJrbraroB.
flonyreHHbre pe3ynbrarbr 4auuofi ALrcceprarluoHuofi

HepaBHoMepHoe

FopLr3osrzurrsofi

BHOC.'IT
r rUJrJ'lttrlrr-brti PcsyJrbrarbl AaHHOrr AllccepTarluoHuoft pa6orrr BHOC.IT

onpeAeleusrtfi BKJIaA B MeroA MareMarl{qecKoro MoAenupoBaHrrx ryp6yJreHTHbrx
crpyfinux re.renrafi. B
npoqecca.

Tarxe Mo)KHo vrx ucnonb3oBarb B
crerlr{aJrbHofo Kypca Anfl cryAeHTOB CTapIIIux
c oorBercTByroqrax crreqn alrnocrefi .

5. co4epxanne aBTopeeepara coAep?KaHnro Arrcceprarlru.
co4epxaHue aBTopesepara Al4ccep rarruu rroJrHocrbro coorBeTcrByer

3af,BJIeHHbIM rIeJI-f,M H 3aAaqaM uccJreAoBaHru. B aBTopesepare rpeAcTaBJreHbr
I4AeHTI{rrHbre pe3loMe HA KhIprhI3cKoM, pyccKoM U anuprficKoM .f,3brKax, rrro
o6ecnequBaer BcecropoHnzfi Aocryrl n ToqHoe [peAcraBneHrre ocHoBHhrx
pe3yJrbTaTOB rrccneA oBaHVrfl .

6. 3arreqaHrrfl rro Arrcceprarllrn
llouptvto crllJlucrlrqecKl4x LI lpaMMarrrqecKux rrorpeuHocrefi, [o cyqecrBy,
lpeAJlafaercfl IIpu A€ulbHefiIuena paccMorpeHurr 3aAaq BeHTrdir flrJuH
p€l3ruqHofo BLrI.a noMelrleuufi 6olee paclullpeHHo frr4TbrBaTb r4Meroq r4ecfl,
Hafruo-[paKTl{rlecKue uapa6orKll vt nppIKJIaAHhre rrporpaMMbr B erofio6lacru vIccJreAoBaHuIs. floJrrrrrrb pe3yJrbrarbr B KJraccr{qecKofi uocraHoBKe
Hecrarlr{oHapHofi saAarrr.r BeH TuJrfl\Hu.

7. [paattotneHruil.
B KaqecrBe nepsoeo oQuquanbHoeo onnoHeHma [peAnaraercfl: EerceraesaAcelr oposalneBHa, AoKTop $uszro-MareMaTnrrecKax HayK, Aor{eHr ra4e4prr

qacTHOCTU, 3aAALIH BeHTrIJIrrIur4 mo6oro TexHr4r{ecKoro

yre6nona [poqecce B KarrecrBe
KypcoB, MarucTpaHToB r4 aclHpaHTOB



Marenaarl{qecKoe n KoMrlbrorepHoe MoAeJrrdpoBaHpre KasaxcKoro HarlgoH€rJrbHoro
yHrrBepcureTa r,rMeHn Anr-@ apa6w.

B KarlecrBe 6mopo?o oQuquattbHo?o onnoHeHma [peAJraraerc.fl: Ky6ar6er
A6mKepHMoBI{rr I'Ica6eron, KaHAHAaT Srasuro-MaTeMaTr{rrecKr4x HayK, AorIeHT
xaQe4pu MareMarHKI4, nnsopnr arvruu u TexHoJrorur4 o6yueuua blccuxynbcKoro
rocyAapcrBeHHoro yHuBepcuTera Hu K. TrrnucraHoBa, r. KapaKon.

B KarrecrBe ne4yqefi opraHu 3ar\uu [peAnaraerc.fl Ha3HaqHTb Hayryro-
[poI{3BoAcrBeHH€uI la6oparop]rrfl "Mo4enlapoBaHrre B gHeprcTr,rKe" KasaxcKoro
HaIIpIoH€uIbHoro plccneAoBareJlbcKoro TexHl4rlecKoro yHuBepcr.rrera r.rMeHra K. 14.
Carnaena, Pecny6nuxa aApec: KasaxcraH, r. ArMarbr, 050013, yn. Carnae na,22.

PenoueHAaIIH n : YcrpaHI4Tb H3JroxeHHbre Bhrrrre 3aMerra Hvrfl..

8' 3arc"urcqeHne: Hayrnar pa6ora coucKareJrfl A6anruyr€rJrr{roeofi 3efinypu
Kauu6eKoBHbI rIpeAcraBJIeHH as. A'rfl,gKc[eprpr3br sBJr.f,ercfl 3aKoHrreHHbrM HayqHo-
npaKTrlrrecKl'rM I4CCIeAOBaHHeM, BbrfroJrHeHHbrM B COOTBeTcTBHH rpe6onaHHflM HAK
KP ypoBHe, IIpeAbtBJIteMbIM K AI4cceprarIHoHHhrM pa6oraM Ha coHcKaHHe yuenofi
creIIeHPl KaHArIAara Suszro-MareMarl{qecKldx HayK rro cnerlgrurbHocrpr 01.02.05-
MeXaHHKa xtI{AKocTI4' ra3a u [JIa3MhI u Mo)KeT 6rnr peKoMeHAoBaHa Anfl
A€uIbHefi ulefi 3aIrIHThI .B coorBeTcrByroqeM Ar4cceprarlLroHHoM coBere.Iro npo^epKe nepeuttuoil dorgtueHmaquu.' npoBepKa [epBkrrrHoro Marepr{ aJra
nOATBep)KAaeT' rITO COI4CKaT€JIOM npoBeAeHa CaMOCTOflTeJIb p1afl pa6ora rro TeMe
Al4cceprarrvu. I4ueroutaflcfl B Harr,zI'ruu [epBlrtrtafl, roKyMeHTarrufl, rocroBepHa,
perlpe3eHTar[BHa VI BhIloJIHeHa JII4TTHO COr4CKaTeneM. loryvreHTbr HaxoArrcs B
xopolueM cocro-f,Hulu/, r{aHnue, I4Merotrtyloc.tr B flepBaqHofi AoKyMe HTar\Hpr,
[oJIHOCTbro cooTBeTCTByrcT IIenflM Lr 3AAaLraM HcCJIeIOBa :HVIfl,.

9' Srccnepr ArrcceprarllroH'oro coBera t pdccMorpeB rrpeAcraBJreHHbre
AoKyMeHrbI' peKoMeHAyer At4ccepraIIHoHHoMy coBery 4.0 1.25.7I1 npr.
KuprrrccKoM rocyAapcrBeHHoM TexHr4rrecKoM yHr.rBepcrrrere unr.I4.pa33aKoBa u
KupruscKo-Poccuficrcou CnassucKoM yHuBep."r.r. HM. E.H.EnbrIHHa rrpr4Hflrb
AI'IccepraIIHIo A6guN'Iyra[ruttonofi 3efinypu Kanu6eKoBHhr Ha TeMy <<rlucre'Hoe
MoAeJI[poBaHue crpyfiHslx ryp6yneHTHbIX re.reHuff)) K 3arrr.rre Ha concKaHueyteHofr creneHn KaHAH.{ara Susnxo-MaTeMarurrecKux HayK rro c[erl6aJrb'ocr'
01 .02.05-naexas HKa x'AKocrr.r, r43a H nna3Mbr.

Srccuepr:
A.S-ru.H A.I4.

rroA nncb sKcrrepra A Hccepra rlrroH'oro coBera
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