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BeAyrrlefi opfaHH3arIun Ha ArrccepraqrroHHyro pa6ory Kprcrcona lOpua
A;rerccaHApoBnqa <<Paspa6orrca MeroAoB MareMarr{qecKoro MoAeJrHpoBaHuq

JraMI'rHapHbIx reqeHl'Ifi Bq3Kofi HeclKuMaeMofi )ruAKocrrr B cJroe c Mer(Oa3Hofi

rpaHlrlfefi>, npeAcTaBneHHylo Ha col4cKaHlae yqeHofi crelreHkr KaHp4rilura

TexHI4rIecKI4x HayK rro cllequ€LllbHocrl4 05.13.18 ((MareMaruqecKoe

MoAenupoBaHHe, r{LIcJIeHHbIe MeroAbI 14 KoMrIJIeKcbI rlpofpaMM)>.

1. 
[uccepraryux

Kprorona Io.A. <Paspa6orra MeroAoB MareMarr4rrecKoro MoAenr4po BaHLrfl
naMHHapHbrx reqeHl4fr Bf3Kofi HecxtuMaeMofi )Kr4AKocrn B cJroe c Me)KOa3Hofi

rpaHl4llefr) IIocBf,rlleHa nocrpoeHrlro aBTopcKkrx MeroAoB MareMarr4qecKoro

MoAenl4poBa1krfl TaKI4x reqeHl4fi, a TaKxte MareMarlrr{ecKoMy MoAenI4poBaHr4Io

TerIeHI4fi B coBpeMeHHoM naKere Ansys Fluent c rroMorrlbro p€Bpa6orannrrx aBTopoM

rIoAXoAoB. ColepxaHLre Al4ccepralll{ll BKnroqaer B ce6-s BBeAeHr4e, qerbrpe rJraBbr,

3aKJIIor{eHI4e' crII4coK nl4Teparypbl I43 166 uautvrenoeaHzfi u 7 rrpuloxeHr{fi (ro4rr

pa3paOOTaHHbIX ilpolpaMM, aKTbI O BHeApeHIII4, CBI4AeTenbCTBo O perl{cTallzu).

YTBEP}ITAAIO

Ilepnrrfi rpopeKTop

HayqHofi paoore

focyAapcTBeHHOIO

- rpopeKTop ro

V,lrqHoncKoro

TexHHqecKofo

yHrrBepc

Texcr AHccepraIIIzLI npeAcraBJIeH sa 143 crpaHr4rlax, B HeM r4Meercr 39 pucynr(oB Lr



I
1 ra6nuqa. llo o6tenry 14 crpyKrype pa6ora coorBercrByer rpe6onauuxnt

<<flol o xe lr'LIA o npl4 cyxrA eHvra yqe HrIX creueu efr >>.

2. AKryarrnocru reunr Ancceprauuu. B nepeofi -tacrtr

Aucceprarluouuofi pa6oru Ha ocHoBe pa:pa6oraHHblx coI4cKareJIeM MeroAoB

MATEMATNIIECKOfO MOAEJII4POBAHIdfl. IPOBOAI{TC' TEOPCTNI{ECKOE HCCNEAOBAI{VIE

npoqecca KoHTpoJr-rr pacxoAoBanr4fl TorrJrr4Ba B Saxe paKerbl-Hocl4TeJlr, xoroprrfi

Hanp{My}o BJrr{f,er Ha AocroBepHoe onpeAeneHl4e ypoBHt rorIJII4Ba B 6arax rr or

Koropofo 3aBkrcvr crrHxpoHHoe oilopoxrHeHr4e 6ar<os r.I rapaHTI4poBaHHbIe ocraxu. B

peanbHblx ycnoBr4rx gror ArrHaMnqecKr4fi upoqecc {BJlflerc{ cno)I(HbIM, flocKonbKy

3aBkreprr or MHox{ecrBa Sarcropoe: BbrHyxAeHHofo ABr,r)KeHZf xo{AKocrl4 B 6axax,

KaH€Lrax vr rpy6oupoBoAax, 4e$oprraaqrara 3epKaIIa ceo6oAHofi rloBepxHocrlr

)KHAKocrr4, o6pasoBaHnfl. croKa u BoAoBopora [pI4 sa6ope rorIJIrIBa, cloxHofi

BHyrpeHHefi reouerpvr4 6aron, yu6pa4uu KoHcrpyKr\w v np. lloeroMy pa3Burkre

MeroAoB MoAenr4poBaHkrfl. TaKr4x rrpoqeccoB Anfl Bce Soree ycno)KH-f,rorqeficq B

coBpeMeHHbrx ycnoBrl.gx rexHr4KrI flBrrflerefl. eaxHofi I,I aKTy€Lnbuofi ga.qaqefr.

Bropax qacrb .qr4ccepraquonuofi pa6oru cBt3aHa c I4ccneAoBaHI4eM

AByXCpeAHOfO nofpaHr4rrHofo CJrOr kr ABr4xreHr4r r{acrr4rl B oAHocpeAHoM

norpaHr4qHoM cJloe Ha nnocKofi nonepxHocrpl. 3ru ea4a.rv .flBJlxrorct aKTy€LnbHbrMrr

cKopee Anq M€LIIbIX JIeTaTeJrbHbrx alnaTaToB krrrkr An{ vccneAoBaHl4fl.

a3poAr4HaMr4rrecKr4x xapaKTeprrcrr4K rrJrocKr{x I{ xoporuo o6rexaevrblx oJreMeHToB

KOHCTpyKrIr4r,r JreTaTeJrbHOfO Ailnapura npkr ux ABI4)KeHI4I{ B ycnoBl4qx [oBbluresuofi

BJra)KHocrrr, BbIIIaAeHr4{ Ao)KAeBbrx ocaAKoB, ganrueunofi arnaocSepu u r.A.

lloKasareJrbHo, qro Ha-ilur{rre roHKoro cJro.f, )KI4AKocrH na o6reraenofi noBepxHocru

Mox{er flBlrrtrcfl npr,rvunofi cHr{x(eHLr{ conporI4BJIeHI4r rpeHl4{. Cre4onareJlbHo,

uccneAoBalJr-dfl aBTopa ALrccepTallr4r4 oTqacTI{ Jlexar B nnocKocTl4 MeToAoB

ynpaBneHr,r-f, ilorpaHl4tlHbrM cJIoeM v) 6eccnopno, r4Meror B srofr qacra

orrpeAeneHHyro HoBr43Hy r4 aKTyaJlbHocrb.



3. floensHa npoeeAeHHrrx [ccreAoraH[fi u noryqeHHrtx pegyrrraron.

Onpe4eneHHo rry)KHo orMerr{Tb, qro B AI4ccepraIII{oHHofr pa6ore Kproroey IO.A.

yAaJrocb nocTpoprTb HoBbre MeToAbr MaTeMaTI4qec Kof o MoAenupoBaHr4fl :

rrpoqecca paccornacoBaHvrs. ypoBHf, ceo6o,4urrx rloBepxsocrefi B ypoBHeMepe

H B coo6rqaroqeMcr c HrrM 6are paKerbr-Hocl4TeJl-[. Mareuau4qecKaf, MoAenb

rrpoqecca ornrlqaercr or r43BecrHbrx nee4enuofi B nee Synrqraefi I4crorIHI4Ka

nenunefinoro Bkrgla (n orrr/FrLrll or I43BecrHbIX vto.4elefi, $ynrqrax I4crorIHLIKa

3apaHee He 3a1a:aa, a orrpeAerrfle'rafl. no xoAy r{I4eJIeHHoro pe[reHl4t aa4auu) kr

lo3BolseT yrrecTb Bnr4rroqee Ha paccofJlacoBaHlle ypoBHefi nole cKopocTl4 n 6ar<e;

AByxcpeAHoro norpaHuqHoro croq. Orrtu.rrae 3aKnroqaercq B BBeAeHI4I4 B

MareMarr4qecKyro MoAenb BHerrrHefo [orpaHl4rrHoro cJlo-fl (ln" ragonofi Sa:rt)

TpeTbefo ypaBHeHH.s, fro3BoJrrrorlefo .flBHo BbIr{I4cJII4Tb BepXHIOIO fpaHI{IIy 3TO|O

cro-tr (e ouH.ruv or H3BecrHbrx MeroAoB, B Koropblx BepxHtf, rpaHIzIIIa onpeAenflera .

Ha Ka)KAOM MaprUeBOM Ilrafe UTepaIII{OHHbrM MeTOAOM).

llepeuucneHHbre HoBbre MeroAbr MoAenl,IpoBaHvrfl Su:uuecrux rpoqeccoB,

O3HAI{AIOqUE, B MATEMATLIIIECKOM CMbICJIE, IOCTAHOBKY HOBbIX KPAEBbIX 3AAAq,

crroABl4ruIr4 aBTopa K nor4cKy ux qucreHHoro r4Irv aHurl,ITur{ecKoro npz6nu)KeHHoro

perueHlrrl, B Koropbrx glevresroM HOBH3HbI MO)KHO CqHTaTb CneAyroqee:

HoBar KoHerrHo-p€I3HocrHaf, cxeMa u aJrfop?rrv e€ perxeHl4tr Afl-f, cl4creMbl Tpex

HHrerpo-ara$SepeHIII4€LrIbHbIX ypanueHIaft, rBrqroilIaqcf, uo4Ia$zxa;,1lz.eir

coorBercrBeHHo ne-f,sHoft cxeMbr 14 zlrrropl4TMa perueHLrfl (racnolreyrcqero MeroA

nlrHeappr3arJprtr (3arra3AbrBaroqrrx rcoeSQvqueuroe>>) rnfl cucreMbl AByx

auS$epeHrlr4airbHbrx ypanHeuufi B qacrHblx [poI43BoAHbIX, onI4cbIBaroIrIHX

rrorpaHr{rrurrfi cnofi;

Lrreparluonnrrfi MeroA perxeHLr-f, IrHTelpo-araSSepeHIIkIaIIbHoro ypaBHenvrfl

uapa6olnuecKoro rvrrra, ucilonb3yroruerocf, B pa6ore [nfl Mo,qenl4poBaHvrfl.

Ar,rHaMlrqecKofo npoqecca paccornacoBaHr4q yponnefi cno6o4urrx noBepxnocrefi n

ypoBHeMepe u 6axe paKerbl-Hocurenq;



pa3BI4TI4e npl46nmKeHHoro aHaJrprrvrvrecKoro MeroAa pa3nolKeHvrfl B prA rro

MEUTOMy napaMerpy Anfl 3a4arrkr BHyrpeHHefo [orpaHr4rrHofo cJro_f,, B KOTOpOM

yt{zrbrBaerc.f, nepeMeHHat no Anr{He rrJracrLrHhr QyHxqux Harrp_f,xeHkrflTpeHqrfr.

3acnyrofi aBTopa flBnflercfl To, rITo Bce pa^:pa6oraHHbre B AkraceprarJkru

MeroAbI MareMarnqecKofo MoAenI4poBaHVr\ €LnfoplrrMbr qr4creHHofo perueHr4.rr r4M

peaJrr43oBaHbr B cpeAe Maple B Br,rAe coorBercrByroqr4x npofpaMM (ro4u

IIpI'IBeAeHbI B npI4noxeHLII4 K ALlcccepraguu), Korophre rro3Bonrror rrpoBoALrrb

Bblr{I{cJll'Irelrnrrfr sKcrIepI,IMeHT HaA paccMarpr,rBaeMbrMn npoqeccaMr4, u

ocylqecrBJlf,Tb ero 6rtcrpee, KaK MI4HI4MyM Ha [oprAoK, qeM Bhrrrr,rcnzrenrnrrfi

oKcnepr4MeHT B rraKere Ansys Fluent.

4. O6ocnonannocrr r.r AocronepHocrr no,ry.reHHrrx HavqHrrx

pe3YJrbraroB. O6ocgonaHHocrb HayqHrIX rroJrolKeHrafi, eunoAoB 14 peKoMeHA aryuit,

nonyqeHHblx B AI4CCepraIIuI4, A TaKlKe prx AocroBepHocrb, rroATBep)KAaerct

KOppeKTHbIM I4C[IOJIb3OBaHI4eM MareMarur{ecKofo a|tr;rapura. xopourr,rM

coulacoBaHl4eM rlpu cpaBHenur4 r{I4cJreHHbrx perreHr{fi no MeroAaM, npeAno)KeHHbrM

aBTOpOM' C peIIIeHI4fll{kI' [OnyqeHHbIMI4 IAM IIO €UIbTepHaTI4BHbIM MeTOAaM B IIaKeTe

Ansys Fluent, a raKXe c KJraccI4r{ecKIaM perrreHr4eM KpaeBoit sagauu Enaszyca n
qacTHoM cnyqae.

5' 3uaq[Mocrr pesYrrraros. norvqeHHrrx s A[ccepr@

I.I AJIfl TIPAKTHKI{.

3uaquttocmb p%ynbmemor dnn uayrcu:

paspa6oraHa HoBa-[ MareMarlrrlecK€ur MoAeJrb, orrr4cbrBaroqa{ Ar4HaMzKV
sqsrofi Hec)I{I4Maenaofi )KI4AKocrI4 B cJroe c veN$a:nofi rpaHraqeft B ABycB-qsHofi

TIOJIOCTLI:

paspa6oraH HoBbIfi '{IacreHuufi veroA perxeuufl ypaBuenufi [orpaHr4qHoro

cJlot (cpe4a -ra3), xoroprrfi rlo3BoJlter lonyqarb 3HaqeHr4f, BepxHefi neurgeecrnofi

fpaHrrr{hr lr3 perrreHr4r oTAenbHofo ypaB]tsreHnfl;



pa3pa6oraHa MeroALIKa [ocrpoeHI4-{ npr46nr4xreHHoro a*aJrvrrkrrrecKoro

pelxeHplq Ha ocHoBe MeroAa pa3no)I(eHHf, perxeHkrs B pflI rro M€uroMy [apaMeTpy Anfl

HccneAoB allkrfl xap aKTepLIcrr{K norpaHr{qHoro cno-rr rsxeno fi nfl4AKo crr4.

3uauuJvto cmb pesyJtbmamo 6 dnn nparcmurcu :

pa^:pa6oraHHbre aBropoM rrpofpaMMbr rrocpe,qcrBoM BbII{HCJII{TCJIbHOfO

sr'reLrkrir (nonyrenosKcnepzM eHTa [o3Bor-f, ror rrpoH3BoAHTb aHaJrVr3 Xap aKTepncrr4 K

oAHO CBr4AerenbcrBo o pefr{crp arlw [pofpaMMHofo xouulerca);

pe€uII43oBaHHhIe aBTopoM B naKere Ansys Fluent MeroAr4Kr4 MoAenr4poBaHvrfr

paccMarpl4BaeMblx re'IeHI,Ifi MoryT 6rrm I4crroJrb3oBaHbr npv MoAenr4poBaHvrkr

no4o6nux reqeHu it u s Apyrr4x aHa[orHrrHbrx KoMrrJreKcax npolpaMM;

paspa6oraHHble B Al4cceprapu MeroAbr MareMarnr{ecKoro Mo.qenupoBaH4fl

qacrr{qHo BHeApeHbr-B pa6ory npoonnsurrx orAenoB Ao (pKu <dlporpecc>>

(r.Canaapa);

pe3ynbrarbl Al4ccepraqzonHofi pa6orrr qacrr4r{Ho BHeApeHbr B yre6nufi

rpoqecc (DfAoy Bo <CauapcrcHfi Harlr{oH€Lnrurrfi r4ccJreAoBarenrcr<ufi

yHr4Bepcnrer HMeHr{ aKaAeMura C.lI.KoponeBD) (r. Cauapa).

OcHosHHe pe3ynbrarbr Ar4ccepraquounofi

pa6orrr ony6lzxoBaHbl B 14 [erlarHbrx pa6orax, u3 Hr4x 4 ony6lurcoBaHbr B

xypHanax 143 crII4cKa BAK, 2 - uugeKcl4poBaHrr Scopus. OcHoeHbre rroJro)Kenufl u

pe3ynbrarbl Al4ccepraquonuofi pa6orur 6rrnz npeAcraBJreHbr Ha pa3nr4rrHbrx

Mex4yuapoAHhrx z Bcepoccuircrcux ceMr{Hapax z ronSepeHrlr4flx. lloroxzreJrbHbrM

MOMeHTOM frBnflergfl. IJaJrkrlsue cBHAerenbcrBa o pefr{crpaqr4r4 rrporpaMMHofo

KoMrrJIeKca.I4cxoLLr I43 BbIIrreI{3JIo)KeHHoto, ctII4TaeM, irro Aklccepraqr{oHua; pa6ora

B Aocraro.rHofi Mepe aupo6zpoBana.

B rIeJroM orMerrrM, rrro B Ar4ccepraqzonnofi pa6ore ua6mo4aerca

coorBercrBl4e rIocraBJIeHHbIX s Hefi qelefi [onyqeHHbrM pe3ynbraraM. {r,rccepraqur
LI aBTopeQepar HarlucaHbr tcHbIM r.{ rroH-{THbrM HayqHbrM tr3brKoM. Co4epxauze

AI4ccepraIII4I{ AocrarorrHo noJIHo u ro4po6Ho pacKphrBaer rrocraHoBKy, Mero Abr Lr

pe3yJrbrarbl perleHl4.t paccMorpeHHbrx 3aAar{. Aerope$epar, B rIeJroM, orpaxaer



coAep)KaHLIe AucaeprarJ.uv. O0oplaneur.re Al4cceprarlr4r4 vr aerope$epara

coorBercrByer cyrqe crByroqrrM rp e 6onau krflM.

Pa^:slarrre n pa6ore reoperuqecKl4e rroJro)KeHarfl vr MeroAhr pexreHrar Moryr 6rpr
peKoMeHAOBaHbI K I4CITOJIb3OBaHI4IO B HayqHo-rrccneAoBareJrbcKoft pa6ore B Bbrc[rux

yue6urtx 3aBeAeHl4flx, aKaAeMuqecKkIX I4 orpacneBbrx r4Hcrr4Tyrax, pa6orarcu{r{x rro
coorBerclnyloqefi TeMarr4Ke, B qacrHocrr4 (DfEOy BO <<ynrssoscrcufi
rocyAapcrseHHrrfi rexnu'recrzfi yHr.rBepcrzrer) (r.Vnrxuoncr), q>fBoy BO
<Cauapcrzfi rocy4apcrBeHHufi rexnu.{ecxzfi yHrzBepcr4rer>> (r.C avrapa), q)fAoy

Bo <Canaapcrrafi HallI4oHullrrnufi vccneAoBarenrcxufi yHlrBepczrer r4MeHr4

7.

aKaAeMr4Ka c.ll.KopoJreBa)) (r.caruapa), (DfEoy Bo
focyAapcrseHHrrfi rexllraqecxllfi yHr,rBepcr4Ter) (r.caparon),

<Caparorcxvrir

ofEoy BO
<<flepnacrcufi naquoHalurufi I{ccneAoBareJrbcKr4fi norzrexHr.rqecKr4fr yur.rnepcr{TeD)
(r.fleprar) ra 4pyrHx aKaAeMr4qecKr4x r4Hcrr4ryr ax pr yHLrBepcr.rrerax.

Kpoue BbrIxeI43Jro)KeHHoro, rroJIyrIeHHbIe

6rrrr peKoMeHAoBaHbr Anr LrcrroJrb3oBaHpr_tr B

MareMarI4qecKLIX z QusuvecKLIX Qaxynrrerax yHrrBepcr4TeroB rrp14 rrreHgr4 rerqnfi, e
KypcoBoM H Ar4rrnoMHoM rrpoeKTr4p0BaHpru.

8. 3aueqaHufl rro co HHIO I{ . He4ocrarKoB,
craBqrlr4x noA coMHeHkre clpaBernr4Boc-Tb KaKofo-Jru60 pesyn brura)

ne o6napy)KeHo. Teu ne MeHee orMeruM HeKoropbre.

t . I{geecrHo, rITo An-a oAHoMepHoro ypaBHeHr4 x napa6o"rrr4qecKoro rr4rra c
rrocro-rrHHbrMrr xoe$szqLreHraMr4 (2.1) cyildecrByer pa3HocrHa, cxeMa
IloBbrureHHoro noprAr(a alnpoKcr4warJuvr (O(h, 2+ 

h, t)). 
Henourrso, roqeMv B

AUCCeprarIr4r4 He r4clonb3yercx (ue ofoBapr4Baercx) era cxeua?

2' Anrop ne 4o6anLrIr B IrocraHoBKy 3aAaqkr, paacMorpenuofi no nropofi
fJIaBe' 4e0opuaquro 3epKana cno6ogHofi rroBepxHocrr4 B 6axe Lrlru nu6paqraro

B AHCCepTarJLru pe3ynbTaTbr MofyT

yue6uovr rlpoqecce Ha MexaHkrKo-

B ArrccepTaL\vrLl

o6e'Iaer 6axa v caMoro ypoBHeMepa, Koropbre rrpr'cyrcrByror npr' pealrbHbrx



ycnoBl4rx rloJlera paKerbl-Hocr4Ten{? Boo6qe roBoptr, DTr4 npoqeccbr AoDKHbr

BHocI4Tb cnofi BKnaA B paccorJlacoBaHr4e ypoeHefi cno6o4uofi uoeepxHocrkr. KaKos

3TOT errtal?

3. B sa4aue o ABlDKeHzra c$epn.{ecKofi qacrr4rlbr B norpaHr,rrrHoM cJroe B

na'IanrHrrfi MoMeHT BpeMeHI'1, KofAa rracrl4rle npI4cBaI4B aercfl cKopocrb ee

ceo6o4uoro naAeHLrfl 14 oHa IroMerrlaercr B HeBo3Myrqennrrfi norpaHrrrurrrfi clofi

Btasnyca, AoJDKHII I4rparb orrpeAeneHHyro ponb HecrarlnoHapHbre cr,rJrbr

(npncoe4uueuuofi Maccbr, Bacce). OAHaro oHH He yqrzrbrBarorc.f, rpr4

MOAeJTHpOBaHHU.

4. Atts rll4creHHoro perueHl{r 3a1a'tkr BHeruHero uorpaHr{rrHoro cJro-s

I4crlonb3yerct cxeMa co cpaBHr4TeJrbHo HH3Kr4M nopf,AKoM arrlpoKctrMarJvrv (no

MaplrreBofi roopAlaHare c [epBbIM, a rro ronepeunofi - co BToprrna). 9eu o6ycnouen

nu6op aBTopa rarofi cxeurr?

5. B HeKoropbrx BblpareHrrflx Ar4cceprarlr4rr Apo6nar qacrb rryrara

orAenterc{ or rlenofi rourofi, a He zanxr.oit, KaK npr4H-aro. Hanpr{Mep, Ha crp.

44,52,53,94,95, g7, gg.

6. B rpeuefi rnaBe orII4caHI{e gKcrreplrMeHTanbHoro r4ccneAoBanufl

pa3HocrHofi cxeturr norl4tlHge noMeqarb rrocJre arrvrcankrfl rareparluoHHoro ruero4a ed

perr-reHra{, a He uao6opor, KaK ecrb B 4vcaeprar\vrkr.

9. 3arc.nroqenne no Ar.rccepraunoHnofi pa6ore.

Brr.ssreHHble HeAocrarKLI r{acrHoro xapaKTepa He yMeHbrxarcT HayrrHyro 14

[paKTI4rIecKyIo 3Harll{Mocrb o6osHaqeHHbrx B Atrcceprarluu pe3ynbraroB. B

ocHoBHoM pa6ora erruorHdHa Ha AocraroqHo BbrcoKoM HaytrHoM ypoBHe.

flony'lenHble aBTopoM pe3yJrbrarbr rlccneAoBatruit [oATBep)KAaror o6ocnonaHHocrb

c$opnaylupoBaHHblx LIM BbrBoAoB, nonoxenrzfi kr peKoMeHAa\vrit. OcnoeHrre

pe3yJrbrarbr AllcceprarJLrv B TI0JIHOM o6teue ocBerr{eHbr n uy6nurarJuflx cor{cKareJr-rr.

B erofi cBfl3kr cr{kITaeM, qro Ar'rcceprarlr{oHrtax pa6ora Kprorosa IO.A. <Pa:pa6oma

MeroAoB MareMarl4rlecKoro MoAenr4poBaHLrfl JraMrrHapHbrx re.reur4fr essxofi

Hec)KlIMaeuofi rtllAKocrl4 B cJloe c uex$a":noft rpaHnqefi> LrMeer BalKHoe HayqHoe z



rrpr,rKnaAHoe 3Har{eHr4e, coorBeTcTByer rpe6oBaHrafM (floroxreHuq o npvcy)KAe]F{],Jyl

}.I{CHbIX CTCIIEHEfi)) KT Y,4OBNETBOPflET TPESOBAHIIflM) TIPEAb-'IBN,flCMbIM

Ar{cceprarlnrM Ha cor4cKa[vre yqeHofi cTerreHr4 KaHALrAara rexHHlIecKHX

clequanbHocrlr 0 5. 1 3 . 1 8 - <<MareuaruqecKoe MoAenI4poBaHVe ) rIIrcreHHbIe

vr KoMrrJreKcbr npolpaMM), a ee aBrop Kprorcon IOpufi AnercasApoBl4q

3acnyx{rrBaeT rrpHcyxAeHr4r eMy yqeHor4 cTefIeHI'I KaHAI{AaTa TexHI4rIecKI4X HayK.

Orsus o6cyx4en vr yrBep)KAeH Ha pacrrr4peHHoM 3aceilanuvr r<a$e.qprr

<<Brrcuraq MareMarr,rKa> OfEOy BO <<Vnrsnoscrcufi. rocyAapcrnenurrfi

TexHurreor<ufi ynznepcprrer), r. VmxttoBcK, 17.05.2018 r., nporoKoJl lVs10.
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