
OT3bIB oQuqua.nbHoro orroHeHTa

Ha Alrcceprarurc Ha corrcKaHne yveHofi crerrentl

KaHArrAara Qnruno-MareMar[qecrc[x HayK

ff tlDranosa B.nagnrvrupa O.neroBuqa
Ha reMy: <<rlnc.n eHHoe [ccJreAoBaH[e JroKaJrr{3oBaH Hbrx ryp6y.n eHTH brx

crpyKryp a rpy6ax>>

tto c[eq[aJrbHocrlr 01.02.05 - <(MexaHIrKa )I(IrAKocru, ra3a H rrJra3Mbr>)

.{nccepraqrroHH€ur pa6ora llnrraaHona B.O.
zccJreAoBaHrrro ArzHaMLrKu ryp6yneHTHbrx nopbrBoB B
r{To npkl M€IJIbIX 3HaqeHl'r-f,x qI4cJIa Pefiuolrgca TeqeHr4e B rpy6ax f,BJrrerc,
JIaMI4HapHhIM' a npu 6olurl4x - ryp6yleHTHhrM. llpz nepexorHbrx 3HarreHu.sx
quara Pefinonr4ca [pol4cxoAt4T 3apo)KAeHr4e ryp6yneurHoro pe]r(uMa, u
JlaMnHapHstit u ryp6yneHruufi pexl4Mbr Moryr cocyqecrBoBar'. Ecrra B 3ToM

AI.IANA3OHC I{I4CEJI PEfiHOITACA CI4JIbHO BO3MYIqATb IIOTOK HA BXOAC N TPY6Y,
Bo3HuKaIor crpyKTypbl, KoTopble cHoc.IITc.II BHII3 rlo noroKy co cKopocrbro,
6nzsrofi K cpe4Hefi cKopocrr4 TeqeHr4r, npaKTuqecKr4 He MeH' cBoro
rlportx(eHHocrb' Taxze crpyKTyphl LI H€t3hlBarorcr ryp6ynenrHhrMkr [opbrBaM'.
cau no ce6e ryp6yleurHufi uoprtn tBr.sercr LrHTepecHofi rra4poAr4HaMr4rrecrofi

crpyrrypofi' [poMexyro'IHofi Ha nyrLI x ryp6yneHTHocrr4. VcrauoBJreHo, r{ro
ryp6yleurHufi nopblB Hecra6uleH vr, nz6o ucqe3aer, tu6o noABepraerc,
AeneHI'Irc 3a KoHeqHoe BpeMa. Kporrae rofo, ,.{uHaunxa caMoro rropbrBa rBJrrerc,
cloxHofi u o6la4aer cnofictnalrau, npl4cyrrlr'Mr4 croxacrr4r{ecKoMy npoqeccy.
lloeror'ry r4Meer cMbrcJr paccMorperr 6oree npocrbre crpyKTypbr, B H3BecrHoM
cMhIcJIe a[[poKcI4MI'IpFoIqI4e rIophIB. 3ro lpeAenbHbre, crrJrbHo Heycrofiqr4sHe
perxeHr4r, Jrexaque B Qaaonovr npocrpaHcrBe Ha rroAMHOfOO6pa:uz,
pa3Aen'f,IolrlzM o6lacru npI4TtxeHlzt pet,leHufi, oraeuaroqr4x, coorBercrBeHHo,
naMr4HapHoMy 14 ryp6yneurHoMy pe)Kr4My rer{eHuf, .

ArryalHrocrb reMbl At4cceprarluu He Bbr3hrBaer coMnenufi. llouzuanue
AuHal{uKLr ryp6ynenrHblx nopblBoB Heo6xo4uuo AJrfl KoppeKTHoro orrurcaHufl
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IrocBtrIIeHa Bbr.rIBJreHI4IO U

Kpyrnbrx rpy6ax. ltlgsecrHo,



JlaMuHapHo-ryp6yneHrHoro nepexoAa B rpy6ax. I4ccneAoBaHr4e ryp6yneurHbrx

nopblBoB .f,BJlterct rorI4qHbIM lrraroM Ha nyrr{ K rroHr4MaHr4}o 6olee o6urux

cnyqaeB ryp6ynenrHbrx re.reHr,rfi n rpy6ax.

B 4zccepralJuu npoBoAl{Tct rlpf,Moe qncJreHHoe MoAeJrrrpoBaHr.re: qr4creHHo

peuaerct ypaBHeHI{e Haere-CroKca. fiucceprlaryiut cocror4T r43 BBeAer{r4r,

rIeTbIpeX IJIaB' 3aKJIIor{eHI4t U CIII4OKa nl4TepaTypbl, coAepxaqero 92

HAI4MEHOBAHIdfl.

Bo BBeAeHrru o6ocHosaHa aKTy€ubHocrb reMbr LrccneAoB a.prs., orrncaHa

cTpyKTypa AI'IccepTaIII4LI, npLIBoAtTCt IIOJIO)I(eH}I', BbIHOCLIMbIe Ha 3arrlr.rTy,

anpo6aquf, pe3ynbraroB r4 rut.rHrrfi BKJTaA aBTopa.

B nepaoil rJlaBe ALIccepraIInI4 paccMarprrBaercr rrocraHoBKa 3apg"u,
npLIBeAeH '{IdcreHHHfi anropLITM pelxeHI4r Lr AaHa ero peanu3ar\ufl.

Paccuarpr4Baercfl ABI4)K€HI,Ie nssxofi Hecxr4Maeuofi )KZAKocrt4 n np.auoft rpy6e
Kpyrnoro cerIeHI'It. .{nzxeHze xLIAKocrt4 orrr4cbrBaercr ypaBHeHpr.sMr4 Hasre-
Crorcca u Hepa:lpblBHocrl4. Ha crenxax rpy6rr craBr4Tcr ycnoBne 11pvr1grraHr4fl.

Attt pelxeHl{-f, 3a$altr4 l4crlonmyercr KoHerrHo-pasHocruuft MeroA. Atts
pe€uII{3aIIltU tII4CneHHoro MeroAa LrcrloJlb3yercr rraKer npofpaMM, cocraBleuHufi
paHee H.B. Hzrcnrznrrv. B 4anHofi uase [pr{BeAeHhr pe3ynbrarbr pacr{era B

Auana3oHe quceJl PefiHonr4ca 1670<Res2800. llpz Re<2600 B pacupeAeneHr4r4

cKopocrl{ BAonb rpy6rr rotBJlterct HeoAHopoAHocrb, Koropar upuo6peraer

Oopty pacrpocrpan*oIqefica BAonb rpy6rr qeror{Kr4 vr3 HecKoJrbKHX

noKEInI43oBaHHbIX IIo npocrpaHcrBy crpyKTyp, pa3AeneHHbrx yqacrKaMu

naMI'IHapHoIo TeqeHl4-tr, KoTopble Xopouo cornacyloTct c Ha6nroAaeMbrMlt B

eKcnepr.rMeHTe ryp6ynenTHbrMr4 lopbrB€lMr{. flp" 4alruefiureu yMeHbrueHur4
IILI CJI A PEfi UOIT4CA qIICJIO JIOK€IJILI 3OBAHHbIX CTPYKTYP YMEHbIXAETC,.

Bo eropofi rJIaBe npoBeAeHo r4ccneAoB aHue MoAenbHoro lopbrBa.
Mo4elrHble nopblBbl - 3To pe3yJlbrar 3Bonrorlt4r4 perxeH ur ypaBHetuit Hasre-
ctoxca, nexarqero B Qasonou npocrpaHcrBe Ha celaparpr4ce, or4er.aroqefr
o6lacrr [pI{TtxeHLIf, pellreHufi, otnevarcqux naMr4HapHoMy r,r ryp6ynenrHoMy
Ter{eHrIIo' coorBercrBeHHo. Xors 9To pelxeHl{e Heycrofivuao orHocr4TeJlbHo
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I4HOLIHI4Te3LIMaIbHbIX Bo3MyIrIeHI4fi, oHo Moxer 6brrb rronyqeHo qr4cJreHHo, t4

'IzcreHHHfi MeroA ero [olzcKa 6ul [peAnoxeH paHee. peureHHe r4[rerc, c
AOnOnHI4TeJIbHbrMI4 OrpaHl4qeHvflM]Z_ Ar4aMerpanrnofi cr4MMerpzqHocrr4 Lr

nepnoALIqHOCTI4 B yfnoBoM HanpaBneHr4tl. Mo4enilIbrfi [opbrB r4Meer
npocrpaHcrBeHHo JIOK€trII43OBaHHyro crpyKTypy 14 neplroAr.rrreH ro BpeMeHn.

Hecuorpa Ha [pocrpaHcrBeHHyro perynrpHocrb, BpeMeHHoe [oBeAeHZe
cLIMMerpI{tIHoro nophlBa tBrterc-s xaoruqHhlM. Peruenue, coorBercrByrou{ee
rIpeAeJIEHoMy perreHl{Io Ha ceraparpnce, nonyqeHo rrpr4 Re:2200. OnucaHa
I4TepaIIuoHHas [polleAypa nonyqeHl'I-fi sToro peIxeHLI.q. llpoae4eHo cpaBHeHr,re

MoAenbHoro u ryp6ynearHoro tlopbrBoB. llolpo6no oracaHbr csoficrea
MoAenbHbIX nOpbIBOB' a TaKXe MeXaHZ3MbI, nOAAepXaHufl rrOJrOc rroBbrrrreHuOit u
tloHI4xeHuofi cropocrl4, a TaKXe Qopuu nynbcaqufi crcopoc ru Lr MexaHr,r3M rrx
BO3Oy)KAeHUfl B MOAeJTbHoM rropbrBe.

B rJraBe 3 o6cyN4aerca

npoAoirbHhrx Br{xpefi, nusuBaroruux

MexaHr43M noAAep)KaH]/^fl CTarIr4oHapHbrx

ronocqaryro crpyKrypy B pacrpel'eneHun
npoAonbHofi crcopocrn. llolyqeHo I{ npoaH€urr43r4poBaHo nepr4oArrqecKoe perxeHr4e
6asoertx ypanueuzfi Hasre-croKca B Br4Ae 6eryu1efr BoJrHbr BAoJrb rroroKa
(6nasrcoe ro csoficrnaNa K MoAenbHoMy roprrny). ornoczreJrbH€ur rpccrora
rIoBeAeHI4t gToro pelxeHut IIo3BoJIter rlpoaHanr43apoBarb pflA oco6eHnocrefi
AaHHoro MexaHLI3Ma' VctaHoaleHo, rITo nyJlbcaur4r4 npo4onrHofi cKopocrr.r u
rlyJlbcaqwz 3aBI4xpeHHocrLI tBJltrorct cornacoBaHHhlMz u nx B3arzMo.rlefrcraze
loAAepxLIBaer rlpoAonbHhle BLIXpu. Anarzs pelueHr{r B Br.rAe 6eryqefr BoJrHbr

rro3BoJrrer rrpoAeMoHcrpr{poBarb pa6ory MexaHu3Ma IIo [oAAepxaHr4ro
IIpoAonbHbIX BI4Xpefi, nosulEttHoBeHl4e K TopbIX cBt3blBaeTc.f, c ueycrofivaBocTbro
HeoAHopoAHoro BAoJrb rpy6u ror.s cKopocrr4 (Heycrofir{r4Bocrb Kpefirca_
JIefi6oauva).

r'nana 4 locB'f,IrleHa yHl{BepcaJrbHocrr,r cnoficrs MoAeJrbHofo nopbrBa
npHcyqux pf,Ay Apyrl{x perueHnfi ypaBHeHI4i Hasre-Crorca. B srofr rnaBe AaHo
oIII4caHI4e MeroAa Hrrorona-Kprtnona, rro3BoJlrlorlefo HaxoAr4Tb ycnoBHo
lepuoAl{tlecKLIe pelxeHl4t (nepzo4IEqecKrle no BpeMeHr4 B HeKoropoil uo4nuxHofi
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xI{AKocrI'I B KpyrJlofi Tpy6e n rIJIocKoM KaH€ure. llpo4orxeHr4eM perueHr4r,

coorBercrByroulefo MoAenbHoMy rropbrBy, IIo r{r4cny pefiHoD4Ca nonyrreHbr

HoBbIe ycnoBHo [epI4oALIqecKLIe no BpeMeHuuJloK€urrz3oBaHHbre no npocrpaHcrBy
pelxeHl{'f,' JIe)KaIrIue BHe cenaparpl4cbl B o6lacru rrpllTrx(eHur_ ryp6y.rreHTHoro

arrpaKropa. llpo40nNeHr.reM no qucry pefiHonr4ca perxeHr4,

BOJIHbI' ne)Kalllero Ha cenaparpr4ce, rroJryqeHo HoBoe ceueficrno
6eryrqefi BOJIHbI. Tarxe rtonyqeHbl Ir HccneAoBaHbr rpexMepHrre 6eryu1r4e BoJrHbr

Ans nnocKoro KaHaJIa. Hafi4eHHhle pelxeHl4t cyluecrBeHHo orJrr4rraK)Tcf, Apyr or
Apyra ro Soprrae Lr pflAy Apyrrrx cnoficrs. Tervr He MeHee, Bce HafiAennrre
peueHl4t' BoclpoI43BoAsT M€XaHLI3M rloAAepx aH:ze role6anufi, xoroprrfi
aH€uIofLIr{eH STOMy MexaHrr3My AJIf, MOAeJIbHO|O rropbrBa. B 3TOM CMbrCJre

MoAenbHbrfi nopun o6ra4aer yHr{BepcanbHhrMn cnoficrsaN,ru.

B 3aKJlIoqeHuIl ALIccepraIIrIIz rrpr4BoALrrcr o6cyx4eune ocHoBHbrx

pe3yJrbraron pa6oru.

ocuon'rrM pe3ynbraroM ALIcceprarfu' fl crrr4Taro Bbr.sBJreHr4e r4 orrr4c aHr4e

nelznefrnoro MexaHu3Ma rloAAepx(aHr4fl, rrpoAoJrbHbrx nrExpefi Bo Bcex

I4ccneAoBaHHbIX pelxeHHtx ypaBHeHrEfi Hasre-Crorcca, Bhr3brBarorlr4x no{BJreHrre

[oJlocqarofi crpyrrypbl B pacnpeAeneHl,Irl [poAonbHofi cropocrn. llon€BaHo, rrro

cyqecTBOBaHLre [poAonbHhrx azxpefi o6ecue.ruBaercf, HeluuefiHuu
B3anMoAeficrszeN4 rlynbcalll4fi npo4omHofi cKopocrr4 14 rrynbcarlni npo4o6uofi
3aBLIXpeHHocrI'I. 3aclyNzraror ynoMtrHaHufl TaKxe pe3ynbraru o6 orrucaHur4 Ll

trccJleAoBaHnu MoAeJIbHoro IIopbIBa, ycnoBHo nepr4o,qr4qecKnx perueHnil u
peueHzfi Tutra 6eryqux BoJIH, a TaKXe o6 aH€uroruqHocrr4 MexaHr43Ma

noAAeplK aHufl none6anufi ao ncex nccneAoBaHHhrx perueHr,rrx.

Pesylrrarrt AI4ccepraqI'II4 tBr,rrorc.f, AocroBepHhIML4, TaK KaK rrpr4 Lrx
llonyrreHul4 I4CTIOJIb3OBUUII4Cb rorrHhre TeoperzqecKne MeroAbI MareMarr4KI4 U

MEXAHI4KI.I CUIOUTTTOfi CPEA'I, CJIOXH'IE qLICJIEHH'IE METOA'I. BCC

A e Kn ap I4p oBaHHbI e B AI4 CC epr arJr4u p e3yJrbrarhr trBJrf rorc.rr H o BbrM 14 .

HecrarlzoHapHofi cucreMe

ypanueuufi Haare-CroKca

orcvera). Hafi4eH, B

Tr,r[a 6eryrqefi BoJrHbr,

qacTHocTI{, pn4 perueurafr

o[LrcbrBaroqux ABr4)KeHI4e

TLIIa 6eryulei

perueHHil Tuila



!vccepraqu.a Ha[I4caHa f,cHhIM u AocryrIHbIM fl3bIKoM, pe3ynbrarbl

K Bo3Mo)KHbrM HeAocrarKaM pa6orrr fl 6u orHecI,I3JIOXCHhI NOH'THO.

cre4yrorque:

1. C rraoefi TorIKI4 3peHI,It, He.lcHo o[LrcaHo pa3rlrque MexAy ryp6ynenrHbrM r4

MoAenbHoM rIophIBiIMI4 B Haq€ue rJraBhr 2. B groM cMbrcJre, na puc. 2.I
cneAoBano 6u orMerrrrb fAe Mo.4eltHufi, a rAe ryp6ynenrHufi nopuarr (o6

oroM MoxHo roJrbKo AoraAhrBarrc.q).

2. Kar uoHuMarb Qpasy dlylrcaql4oHHaf, cocraBJr.f,rorqar ABTDKeHHT B oroM

perxeHr4r4 (n uo4elbHoM nophrBe. - A.u.) rrMeer 0oprry 6eryrqefi sornH?
tlto raxoe rorAa rlynbcallnoHH€ur cocraBJr.flroqax? B raxou cMbrcJre MoxHo

onpeAenl4Tb cpeAHIoIo u rlyJrbcarlnoHHyro cKopocrLr 6eryqefi nolnrr?
(mp.54)

3rz neAocrarKu cBt3aHbI c oco6eHHocr.sMr4 arulrs r{3JroxeHz fl. v Hvr n roefi
Mepe He Mofyr BJrr4f,Tb na o6rqyro [oJro)KHTenbHyro orIeHKy pa6orrr.

.{zccepraqzq B.O. llprnaanoea [peAcraBJrrer co6ofi 3aKoHr{eHHoe HayqHoe

I4ccneAoBaHue. B ArIccepraIILII4 noryrleH rlelufi prA HoBbrx pe3ynbraroB.

Pesyl'arrt I4HTepecHbI vr [peAcraBJrrrorcf, Ba)KHbrMr4, B ToM rrr4cre u D,nr,

npnloNeuzfi: uM'efl' rIpeAcraBJIeHLIe o MexaHI43Me rroAAep)KaHr4fl xole6anufi,

uccneAoBaHHoM B AaccepraIII4I4, Mo)nHo rrpeAJroxerrb cnoco6u BJrr,rf,Tb Ha

npo6neu MexaHr4KZ

ynpaBneHl4e peaJIbHbIMLI ryp6ynenrHblMl,I ABI,rxeHHrMa c rlenbro cHr4)r(eHr4 fl vlru
yBenI4a{eHut zHTeHcHBHocrI4 role6anzfi. Bolee rofo, MoryT 6rnr cAenaHbr

BbIBoAbI o ponl4 3Toro MexaHI43Ma Anfl s$SemranHocrl{ uo4o6uoro ynpaBn eH4fl.

Pesyn'arhr Aucceprarluu Moryr nafiru [pr'MeHeHrae e pa6ore cneAyroqux

oprannsaqnfi: Iilrful MEXAHIIKLT MfY I4MCHT4 M.B. JIOUOHOCONA, I4HCUATYTE

PAH, B r4ccneAoBaHnflx) npoBoAr,rMbrx Ha MexaHHKo_

MareMarI'ItIecKoM u QuszuecKoM Qaxymrerax MfV r4MeHrd M.B. JloNaoHocosa.

.{nccepraqur orBeqaer rpe6onaHvrflM, ycraHoBneHHhrM MocroscKnNa

YHI4BEPCI4TETOM I4MEHI,I M.B.JIOUOHOCOBA K PA6OrArVr

B uacrHocru, ocHoBHbre HayqHbre pe3ynbrarbr Ar,cceprarlr4r4

TPEX CTATbf,X B PCIICH3I4PYEMbIX HAYqHbIX N3AAHVILX,

focyAapcTBeHHbrM

no4o6Horo poAa.

ony6lzrcoBaHbr B



r4HAeKcr4pyeMbrx B 6asax AaHHhrx web of Science u
ALIccepraIII4I{ coorBercrByer rrac[opry c[erlrd€urbHocrr,r

Scopus. Co4epxanue

01.02.05 - ((MexaHr4Ka

)KuAKocrI4, -ra3a 14 IrJI€BMbI)) (uo Szsuro-rraareMarrrrrecKr4M nayxau), a TaKXe

M'B'JIouoHocoBa' lzccepraqua oQoprvueHa corJracHo npuno)KeHu.s\a J\b 5, 6
floroxenz'fl o ALIccepraIILIoHHoM coBere MocrcoecKoro rocyAapcrBeHHoro
yHzBepcnrera rrMeHu M.B.JIovroHocoBa. AaropeSepar rroJrHocrbro orpaxaer
coAep)KaHrre Al4cceprallnn. HassaHae pa6orrt coorBercrByer rrpoBeAeHHoMy
I4ccne/qoBaHI4lo' lly6lur<aqraz ro TeMe Allcceprar{uu coAep)Kar o[r4caHr.re
rlpl4MeHeHnofr ueroAI4KI4 I'IccJIeAoB aHufl Lr B rloJrHofi naepe orpaxaroT co.qepxaHze
pa6oru.

Taxwr o6parou, corrcKare* rluuauoa Bra4r{Mr4p orerosu.r 3acnyxr4Baer
tlpt4cPKAeHufl yveuofi crelreHz KaHAz ara Szszro-uareMarr4rrecKnx HayK rro
CIEIII4€LII'HOCTT4 O I . 02. 05 _ ((MEXAHKIKA XI'AKOCTI4, IA3A U IIJI€BM'I)).

Orf rzquanrsufi orrroHeHr :

AoKTop Qusurco-vareMarr4qecKr.rx HayK, upoQeccop,
negyrqnfi HayvHrrfi corpyAHr{K orAena MexaHr4Ktr
OfEyH <MareuarrE.recrufi r4Hcrrrryr uMeHrz
B.A. CreKJroBa Poccuficrofi arcaAeuLrrl HayK)
IIJJbVI:IEB AH4p efi Tefi uyp a3 o Brrrr

Kograrrubre AaHHhre:

reJr.: +7 (495) 984-8 l-41,e-mail: ilichev@mi_ras.ru

cnequarbHocrb' no Koropofi o0nqzaJrbH'rM onrroHeHToM
3 arrlnrleHa Ar{cc epT arJufl:

01.02.05 - MexanzKa xuAKocrr4, r€t:a 14 rrJr€BMbr

Alpec Mecra pa6orrr:

Kpr4TepurM, onpe.qeJreHHhrM rr[.
creleHefi B MocKoacxoN,r

2.1 - 2.5 lloloxeHu.f,

focyAapcTBeHHOM

o npr4cyx4eHl4l.d yqeHhrx

yHHBepcvTeTe r.rMeHv

119991, Poccza, r. MocrBa, yJr. fy6rzua,4. g,
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