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o$uqraanbHoro ornoHeHra a.$.-rnl.n., nposeccopa A.A. MapxuHa ua

AHcceprarlr4oHHyro paSory LueefixraFra Alexcex tr4ropewtua

<<Mu o roy po BHe Bbr e M oAe,,I n AJrq o II u c aHl.|fl ttd'IacTl{ qecKo ro I'l

cBepxrrJracrnqecKoro AeQopMrrpoBaHHr rIoJrItKpl{craJrJruqecKux MeraJrJIoB lr

crrJIaBoB>>, npeAcTaBneHHyro Ha col4cKaHne yqeHofi creuesn AoKTopa Qra:raro-

MareMarr4r{ecKr4x HayK no c[euuaJrbHocrl'I 01 .02.04 - MexauptKa AeQopMl4pyeMoro

TBepAOfO Tena

BorrruuucrBo rexHoJrorlrr{ecKr4x tlpoqecooB TepMoMexaHl4qeclcoft o6pa6offiz

MerarrnqecKr4x MareptranoB z I43Ae xuit vtz HHX ocHoBaHo Ha Aocrl4xeHril4 6olrurux

nracTuqecKl4x 4eSopiraaryvtit. OAHaxo K HacTotudeMy BpeMeHI'I B MeXaHI{Ke

ae$opnarapyeMoro rBepAoro rena (M!,TT) orcyrcrByer oAHo3HaqHo npl43HaHHltfi

rroAXoA K SopnrynupoBKe onpe4enrloudr{x coorHolxeHnfi [pu 6olrurzx

4eSopnaaqprflx. llpar<ruuecKoe orcyrcrBrle voAelefr MarepuaJloB, cnoco6Hrtx

[peAcKa3bIBaTb LIX IIOBeAeHI4€.... C yrleToM ll3MeHeHn.f, cTpyKTypbl MaTepuana

o[peAenrer qKTyaJIbHoc'rb npe4rlaraeMol'o iloAXoA K $oprraylapoBKe

feoMeTpgqecxfi" seluHeftultx onpeAentro1ll4x cOoTHoIUe1g'wh B paMKaX

MHoroypoBHeBbrx uoAereff Marepr4anoB. Baxnurrl rIpelIMyIrIecrBoM MoAeneft

paccMarpr4BaeMofo KJracca rBJrrerc.rr cnoco6uoorb orll4caHr4fl' I43MeHeHI4fl crpyKTypbl

n ceoficre MaTepzana Ha ypoBHe pac[peAeJleHl4t 3epeH I4 KpI4qTanJII4roB'

Teoperr.ruecKafl 3Haqr.tMocTb nccneAoBalg'Wfl, OnpeAen.fierct rlocrpoeHl4eM

MHoroypoBHeBbrx MoAeneft nonrrKpncraJull,lqecKux MeTaJIJIoB vr crIJIaBoB'

OCHOBaHHrIX Ha I4CnOJII3Or;AHVI:z TeOpI4I4 ,qrACnOraqufi V MeXTpaHIITIHOrO

cKoJrbXeHyIfl. AJI1. o[peAeneHut Heo6paTI,IMbIX cocTaBJIflIoIIII4X 4e$opvaqzu'

Hayuuaa HoBI{3Ha pa6orbl BKJItoqaer:

1. YcrauoBJreHne csxseff MexAy su:u'iecxuMv napaMeTpaMl4

HXfpaHnuHaMe3oypoBHe:1IXapaKTepI4cTI{KaMI4

4esopullpoBaHHoro COCTOqHT4fl Marepvara Ha MaKpo ypoBHe.

2. llocrauonxy Lr pelxeHne 3aAaq onucaHnfl'

y|Ipyfo|lnacTHqecKofolaynpyfoBfl3KonJIacT14qecKofo

OAHOpOAHOM KHHeMaTI4qecKoM Hal-pyx eH'ljt4.

KpI4CTaXII,ITOB 14

Harrpfl)KeHHO

AByxypoBHeBofo

ge$opNanpoBaHHf, np?t



3. flocraHoBKy r.r perueHne 3aglaq cBepxnnacrl,IrlecKoro (C[) rpexyponHeBoro

4e $opnar,rpoBaHl4fl npl4 oAHopoAHoM KUHeMaTIIT{ecKoM H arpy)KeHull.

flparcruuecKafl 3HaquMocrb pa6orbl 3aKJlroqaerc.a B Bo3MoxHocrH

r4crroJrb3oBalvrfl rrpeAnoxeHHbrx MHoroypoBHeBsIX KoHcruITyrI4BHbIX MoAeneff vr

peanv3yloqefo HX KOMrrJreKCa npofpaMM.{nf, I4CCIeAOBaql4fl.IIOBeAeHI4fl MaTepH€UIOB

[pu repMoMexaHr4r{ecKofi o6pa6orxe (e qacrHocrn c rIcrIoJIb3oBaHI{eM

4e$opvnpoBaHl4t B pexuMe crpyxrypuoil Cn), ueo6xoAnMoro trnfl

coBep[IeHcrBoBaHnfl cyqecrByroulux 14 co3AaHl4fl HoBblx rexHorlorurt o6pa6oTKlI

M arep 14 an oB MeroAaM I4 I4HTe H caBHo ro 4e Sopnaup oBaHI4fl .

Kparmnfi o6rop pa6oru. fiuccepraqut cocrol4T v13 BBeAeHHfl, cIII4cKa

coKpalrleHl4fr vr ocHoBHbIX o6oeuaveunfi, tuecrl4 rJIaB, 3aKJIlor{eHI4.fl, cnucKa

HcrroJib3osaHHofi nr4Teparyprr. Pa6ora pI3JIoxeHa Ha 302 crpaHl4llax, co4epxrar 66

pr.rcyHKoB v 6 ralnarJ., crrooK nr{reparypbl cogepxur 467 ccbIJIoK ua pa6oru

orerrecrBeHgblx u:apy6eNHbrx aBTopon, SoluII,IHcrBo H3 I(oropbx ony6luKoBaHo B

[ocneAHKe Ae}flTVrrreTvr ., oAHaKO [pI4CyTCTByIOT tI CCbIJIK]I HA 3Har{HMbIe

ny6nvxaqnl4 ilpotrrnoro BeKa. 
:..

BeeAeHue coAepxur oSocuoeanrae aKTyanbHocrn nu6pauuoff TeMbI

r4ccneAoB auufi' u xapaKrep varwty crenenl4 ee pa:pa6oraHHocrra. C$oprtaynl4poBaHbl

rlenb v 3a1aq^v pa6orm. Oceettleurt Hayq.ilan HoBI43Ha, TeoperHr{ecKar Lr

npaKTr4qecKa.f, 3HaqqMocrb paSomr, noAXoAbI 14 MeroAbI I4ccneAoBa[Ltr, rIoJIo)KeHXt,

BbrHocllMbre Ha 3aur,rry. Ilpnne4eua rzH$opuawrfl, o creneHl,I AocroBepHocrl4 I{ o

BecbMa cyrqecrBeguofi anpo6aqur4 pe3ynbraroB. llpegcran;leHo KparKoe onllcaHl4e

coAepxaH vrfl rrraB Al4ccepraIluoHuoft pa6orlI.

B nepnofi rJraBe aHanv3upyercf, coBpeMeHHoe cocroflHl4e s o6racru

MoAenr4po Ba1utr Heynpyroro 4e$opvrrzpoBaHur MoHo- v 'rlonHKpl4orarrl4r{ecKl4x

MeraJ.rJroB vr cnJraBoB. flpnnoAurcr rau$opnlaurar o6 ocHoBHbIX noAxoAax K

$opuylupoBKe oilpeAenrloxlr4x coorHolrerinfr: rr,laxpo$eHoMeHoJIorI4rIecKoM,

TepMoAr4HaMr4r{ecKoM, crpyKTypHo-I4MHTaIII4oHHou, Qu:nqecKoM; o6ocuonuBaercs

npeAnor.rrr4TeJrbHocrb t{crroJrb3oBaHl4{ Anf, pelxeHl,l{ tIocraBJIeHHbIX n pa6ore 3aAaq

$u:uuecxoio noAxoAa c qBHbrM yrreroM MexaHI43Moe 4e$opMI4poBaHHs. I4sroNeHrt

ocHoBHbre oco6euHocrtr yKa3aHHoro roAXoAa, ocHoBaHHoro Ha tBHoM BBQAOHI4I4 B

crpyKTypy onpeAeJr{rorrrux coorHorxesufr, BHyrpeHHI,IX nepeMeHHbIX, orpaxarcqux

TeKyrrlee cocro{Hr4e Me3o- 14 Mr4KpocrpyKTypbl, u $opvryJlr{poBKe ua 6aze ceegeulti
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n3 $uzwxu rBepAoro reJra v Qu:lruecxoro MarepHaJIoBeAeHI{.a KI4Herur{ecKI'IX

ypaBHeHr4i,t Atrs,srnx napaMerpoe. llpueoAl4rcf, xparrcrafi'o6sop I43BecrHbIx cnoco6oe

nocrpoeHrrf, MHoroypoBHeBbrx MoAeneft uarepn€uloB B paMKax yKa3aHHoro rIoAXoAa.

o6ogliaqeutl ocHoBHbre HepeueHHbre Bo[poQbr, Bo3Hr4KarOUII4e npp{ nocrpoeHplll

MHoroypoBHeBbIX uoAeleff nonr4KpHcraJIJII,IqecKI4x MeTaJIJIoB I4 crIJIaBoB, Ha IIoI4cK

peiueHnt Koropblx 6suto HaIIeneHo I4ccneAoBaHI'Ie.

Bo nropofi rJraBe orrr.tcbrBaercr crpyKrypa AByxypoBsenofr MOAeJII'I

Heynpyroro 4e$opnaupoBaHr4fl rron14Kpr{craJlJIoB, npHBoAflTcfl coorHoIUeHvrfl' Infl

onpeAeneHHr cKopocrr,r Heynpyrofo 4eSoprtanpoeanu.a Kpucranlrura 3a ci{er

BHyrpr43epeHHoro Ar4cnoKarlr4oHHoro cKoJIbxeHI4f, (BAC), B qacrHocrll,

ilpeAnoxeHHafl vo4raSuxatryfl, ynpyro[naCrz'IecKofi Mo.{enl4 JI:aHs' Enfl

reoMerpl4qeeKu seluHeftHoro cryr{af, .

B rpertefi fJraBe paccMorpeHbr HeKoropble HepeueHHbIe npodleuu

[ocrpoeHr4fl feoMerpr4qecKn uerusefiur,tx uoAelefi MATT, Ha ocHoBe aHaJrv3a

Koropbrx cAerraHbr BbrBoAbr o npeA[or{TI4TeJIbHocrI4 SopvrymzpoBKn onpeAeJlt}oull4x

cooruoureuuff B aKTyanbHofi. .rcouQLrrypa\vv B cKopocr{x c I4crIoJIb3oBaHI4eM

Koporaur4oHHblx rrpor43BoAHbrx, a'faKxe - o6 orcyrcrBllra Su:nvecKux o6ocuonaHufr

Ans npr4MegeAus nolynrpHbrx KoporaU!,IoHHbIX npol'I3BoAHblx Anfl. aHw3orporlHblx

MaTepn€LnoB. orueuaercx, rrTo cyqecTByrorque noAXoAbI K sOprr,tyltzpoBKe

cKopocrHbrx coorHoruesnfi B aKTyanbnofi r<on$vrypalJvrpr HeAocraroqHoe BHI'IMaHrI€

yAenf,Ior H3MeHeHr4rO crpyKTypbr nonr4Kpr4craJrnzqecKux MeranJIoB 14 CTIJIaBOB.

fanee [pnBoAl4rcfl flpeAnaraevltfi aBTopoM noAXoA K rlocTpoeHllrc

KI,IHeMarr4r{ecKHX Lt cKopocrHblx orlpe,qentrcruux coorHolrl euwit' Anfl

[onr.rKpIICT€UIJIt{qecKHx MSTEUIJIOB V CIIJIaBOB npl4 6Olrruzx rpa4r're"tax

nepeMeul euufr, ocHoBaHH ufr, ua HcrroJrb3oBaHVvr MHoroypoBHeBoro MoAenl4poBaHkrfl.

flpe4naraercr HoBoe npeAcraBJIeFIhe ABHXeHI4t cpe/lbl Ha Me3oypoBHe

nocneAoBareJrbHocrbro fiJracrhqecKux 4e$opnaauufr (c neN:HaeHHbIM IIoJIo)KeHI4eM

Kpr4crannr4r{ecKofi pe[rerKr4 n cBr3aHHofi c gefi xecrt<ofi no.4BH)KHoft cLIcreMbI

Koop,qr{Har (IICK)), roBopora IICK BMecre c MareprlarloM I{ yrpyroro IrcKaxe:Ivfl

perxerKr4 oTHoci{TeJrbHo nCK - BBoAI4Tcfl coorBercrByroqee MynbTunlrvrKurLrBHoe

pa3noxeHue rpaHcnoHr,rpoBaHHoro rpaAl4eHla Mecra. C Hcnorb3oBaHI'IeM 3Toro

[peAcTaBJregur KuHeMaTuKI4 cSoprtryru4poBaHbl onpeAenflIollll4e cooTHoIIIeHVx B

KoHQrlfypauxv'J

a
J

pelxeror{Ho14 pa3rpyxeHHoI4 KOTOpbIX BbIrIOnH.f,rOTCfl



Tpe6oBaHr4f oTcyTcTBnf, fr4cTepe3gca Hanpfx(eHgfi v Alll'A9la1:ra1\krpr 3HepfI4H IIpI4

rrpor43BonbHoM ynpyroM UI4KnurIecKoM AeOopMI4poBaHI4I4. llpe4laraercr

o6ocHosaHr,re nepexoAa Ang cryr{afl MaJrbrx ynpyrl4x I4cKaxeHI,Ifi, xapaxrepHblx AJIfl

M.T€UUiOB U CITJTaBOB, K SIHSXHN'r OilpeAenqroull4M COOTHOITI eHr4fl' B aKTyanbHofi

xon$uryp ary]|f|- C I4ctIOJIb3oBaHHeM ALAvytLlBHoro pa3noxeHKt rpaAI4eHTa CKopOcTI4

nepeMeuleHVr4,.

B vereepTofr fnaBe frpeAnoxeHHbre $oprr,lynrapoBKll OOOTHOIIe:Hl/li| Me3OypoBHs

conocraBJlgrorct c pr3BecrHbrMl4.'Ha ocnoBaHvu4 aHarv"tr4rrecKl4x BbIKJIa.4oK AeJlaercr

3aKJ.rrOqeHI4e, .tTO npeAnoxeHHble Soprraynr'rpoBKI4 MoAenefr Me3OypoBHt .4aIOT

6rugx[e pe3ynbTaTbr K [Olyr{aeMbrM B i43BeCTHbIX MOAeJItrX (He BO3HI4KaeT

cyUIecTBeHHbtx paztuuuit C ony6nI4KoBaHHbIMI4 ApyfI4Mu aBTopaMu pe3ynbTaTaMl4'

trOATBepxcAeHHbIMI{ 3KcnepI4MeHTaJIbHbIM14 4auuuVru), oAHaKo npeAnoxceuurtfi

noAXoA n03BoJIteT reopeTnqecKI,I oSocHoeaHHo nepefrru K SopttlylupoBKe B

cKopocrHoft sopnae B axryalrHofi xousurypa:qJl/.w, npeA'rot{rHrenbHoft KaK AJlfl

r{XcJieHHofo peureHl4t KpaeBbrx 3aAaq c r43MeHqrOulIMI{Cfl KOHTaKTHbIMI{ yCJIOBI4{MI4'

TaK V ilnl- nocTpoeHut pac,IUHpeHHbIX MHoroypoBHeBbIX MoAeneff c yrIeToM

AorroJrHr4TeJIr,HbIX MexaHI43MoB Ae$opMupoBaHllt (ero l4cnonb3yeTcf B rJiaBe 6)'

-^-^,Yflpuee4eua t'rOcragosKa KpaeBofi 3ap;aq14 g,IIfl or11y.eAqvIfl TeXHoJIoTI'IqeaKpIX

. npoqecgoB C I4crIOJIb3OBaHI4eM TaKoff MSA9JII{ MaTepI4ZUIa.

flqraq rJraBa llocBsrileHa paccMorpeHlllo anropl4TMa qHcreHHofr peaJlvr3a\Lrr4

AByXypoBHeBofi MoAeJIIl, on1acaHl4lo V aHaWI3y r{Il-cJIeHHbIX pe3ynbTaToB

MoAeJIl4po Bal:afl, Heynpyroro AeSopMI4poBaHl4fl oTAeJIbHbIX KpI4cTannI4ToB V

[onI4KpI4cTaJIJIoB ilpV pa3IHrIHbIX oAHopoAHbIX HarpyxeHu'flX' llpone4eHo

corrocTaBJleHHe ql4cleHHblx pe3ynbTaToB, flonyqeHHblx [lpl4 IlpHMeHeHHI4 pa3Hblx

SoplryrrrapoBoK Me3oypoBHq, paccMorpeuHblx B rJIaBe 4' lIpe4cTaBJIeHa MeroAI4Ka

OqeHKI4 tiyBcTBnTeIIbH9CTI4 MOAenefi K BO3MyUleHI4fM BXOAH6IX AaHHbIX vr

pe3ynbrarbl ee [pHMeHeHI4tl Ana HccneAoB alvfl AByXypoBHeBbIX MoAeJIeil'

cBl4AeTenbcTByloqlle 06 ycTofir{I4BocTlI K Bo3MyIIIeH['uM paccMoTpeHHbIX

[apaMeTpoB. !

B ruecrofi rJraBe [pHBeAeH o5:op oKcnepl{MeHTaJIbHbIX I4ccJIeAoBaHI4fi CfI

AesopMr4poBaHHr, a TaKXe cyu{ecrBy}oulHx MOAeneff anfl efo onl4caHl4q' B

r4HsopMaIII4I,I 06 onblrax [peAnoxeH (clleHapl4ft),pe3ynbraTe QI'IHTe3a

peaJII43yrO U\VtfiAfl. BO BpeMt 0AHOOCHOfO ?rcttbrTa]Hvrfl' c [epexoAoM B pexxM
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crpyKrypHofi ClI. llpeAnoxeHa rpexypoBHeBa.fl Mo.4eJIb' cQopiraylupoBaHHas Ha

ocHoBe AByxypoBHeBofi MOAeJII4 B cKopocruofi Soprue B aKryanbHofr xoH$rarypa\vpr

(rnana 3) c 4onoJrHHTeJrr,HbrM orrr4caHr4eM pflILa MexaHH3MoB LI ux B3al4MoAeitcrvufi',

BqacTHOQTI4'yI{TeHbI:3epHofpaHI4atHoenpocKanb3bIBaHhe'ALIHaMI4IIeOKa'

peKpncran rvr3arryfl, MexaH[r{eaKoe 14 arz$$y:uoHHoe BbIrJIaxI4BaHHe rpaHI4Id 3epeH,

rroBbIIIIeHHe 3HeprHI4 rpaHHII B pe3ynbTaTe IIpI'IToKa peIxeToqHbIX Ancloxaqvfi'

flpe4cra nJI e H bI pe3yn bTaTbI I4AeHT vt$ yxgquu n eepra Sn Ka\wV MoAenu Ant oAH oo cHbIX

r4cfrbrTaHqfr cnlana 1420 c KpHBbIMh pacrflXel4fl' AeMoHcTpHpyIoUII4MV aTa4lafrHbrEt'

xapaKrep; rphBeAeHa nu@opvraqur o6 H3MeHefIrIH tIoJIacHbIX Stutyp u

xapaKTepucrt{K 3epHorpaHrrr{Hofo cKoJlbxeHus. Teu caMbIM npol{nnrccrpl4poBaHbl

Bo3Mox(Hocru pacunpeHHoft TpexypoBHeBofi MoA9JII4 Anfl aAeKBaTHoro

Bocnpor43BeAeH'.r.tr npouecca 4e$opl,rrapoBaHutl B vrcnbrraHwflx Ha oAHoocHoe

pacTflXeHI4ecBbIXoAoMBpeXI4McBepX[nacTI4t{HocTI4.

B sarurrcqeHnH rrpr{BeAeHbl ocHOBHbIe nonyqeHHble pe3ynbTaTbl 14 BbIBOAbI nO

r4TOfaM BbtnoJrHeHHOfO r.rccJreAoBa]Hvrfl., rIoATBepx{AaiouIHe AOCTI4XeHI4e

rocraBJleHHoff UeJru HccneAoB?Wyn -"nocTpoeHl4e MHoroypoBHeBbIX reoMeTplIqecKl4

v $rasuveqcu HennHefrF{brx MoAenefi 
^J;:lfl. 

onl4caHl4tl Ae$opMl4poBaHl{fl

nonrlKpr4crarrfra.{ecxnx MeraJrJroB vr crIJIaBoB. C noMo[{bro co3AaHHbIX MoAenefi

I4CCJIENOBAHbI 3aKOHOMepHOcTI4 [poqeccoB yrrpyf orlnacTl4r{e cKof o,

ynpyroBf, 3KO [JIacTI4r{eCKOro lI CBepXnIacTI4iIecKorO 4e$opuzpoBaHl4t'

co4epNaune pa6oTbr cBr4AeTenbcTByeT o - BbICOKOft CTeIIeHII

O6ocsonaHHocTH HayqHbIX IIoJIoXeHuil, npe4loxeHllblx B pa6oTe, I'l l4X HOBu3He'

{ocronepHocTb pe3ynbraToB 14ccneAoBa1vlfr' o6ycloueua KoppeKTHbIM

r4crroJrb3oBaHr,reM H3BecrHbrx [peAcr asreuufr. 14 3aKoHoB HeJlnHefinofi MexaHLIKI4 I4

$ra:raxn 4eQopnarapyeMoro TBepAoro TeJIa, trpI4MeHeHI4eM anpo6rapoBaHHbIX

:SSerrneHmx t{HcJIeHH6IX MeTO/{oB, aHa11VT17,y-eCKI4M nO/XTBepXAeHI4eM

He[poTzBopeql4BocTll ripeAno)I(eHHbIX AByXypoBHeBbIX MoAeneft npeAcTaBIeHHbIM B

nr4Teparype, yAoBnerBopr4TeJrbHoft cxoAl4Mocrblo rrI4cJIeHHbIX npolleAyp,

c oorBercTBae M fionyLre HH brx pe3ynbTaToB p acq eToB H 3KCnepI4MeHTaJIbHbIX .4aHHbIX.

llo AprbcepTaIII4oHHo fi p a6 ore I4MeroTcfl cneAyIoUI4 e 3a M eq a H I'r q :

1. CSopniynllpoBaHHafl Ha crp. 9 Uenb pa6orbl cocrollr v3 oAHoro

cJroxHocor{r4HeHHoro npe.qnoxeHl4f, pa3MepoM B Tperb crpaHplllbt. CreAoealo 6bI

r43Jro)Kqrb lIenb e 6olee KpaTKofr 14 f,cHoff Soprtle. CrperuneHne "o6nsttr
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seo6tsruoe" npocnexrzBaercr r4 B SopuylnpoBKax pe3ynbraroB 14 BbIBoAoB rlo

pa6ore, rpI4BeAeHHbIX Ha crp. 253 -256.

2. flpw HccJieAoBalvrvl crpyKTypHbrx I,I3Mesesufr B MarepHane HeAoararoqHoe

BHhMaHre yAeneHo onpeAeneHr4ro r43MeHeHI4n Br4lfa aHI43OTpOII4H Ha MaKpo

ypoBHe, xoTfl Kar{ecTBeHHOe OfrHCaHr4e r.I3MeHeHI4t reKcTypbl TIpHBOAVT'IQfl.

3. flpn orncaHurr aJrropr4rMapeanv3alll4l4 MoAeJIu Me3o ypoBHt Ha crp. 150-151

He paccMorpeH [poqeoc pa3fpy3Kr4 14 onpeAe IIe]F{I4f" OCraTor{HbIX MzKpoUanpaxeunfi.

He lcHo, orrpeAenrrrr4cb Jrr,r ocraroqHble Ml4KpoHanpflxeHHf, H KaKI4e pe3ynbrarbl

noryueuut?

4. .Ws Su:uvecxoro cMbrcJra coorHorrreyuit, onpeAen.tlrcrul4x reH3opHble

xapaKrepvervrKvL Ha Me3o r,r Mar(po ypoBHqx (crp. 140'141), cle4yer, qro rorlzt{Ho

14crroJrb3oBarb reH3opbr vHBapuaHTHbre orHocr,rreJlbHo BpauleHI4s Kp14CTannrrroB

("noeepuyrbre" no repMr4HoJtortru A.tr4.Jlypre), no:roMy qMecro reH3opa I uoxuo

BBeCTH TeH3Op i

lo=o'l'o't ,

rAe o - TeH3op rexyruefi opr4e-HTarlr4r4. Kpr4crannorpaSn.{ecxoft cl4creMbl KoopAI4Har

3epHa.

cKopocTI4 BbIpaXeHI4eM

z=o'D'or.
Vnpyrar cocraBrqroulaf, rpa.qr{eHTa cKopocrn npeAcraBJlfl ercr B BI4Ae

I'"-1.-z''.
PacxraArteas B rrocneAHeM BblpaxeHut{

aHTH C 14 M M eTp Hq HyIO CO CTaBJIttO UIH e, II Onyll H M

z'+oi=zla,,-2"' n

rre z' = i(t: n l" ), d'o = +(t: - l:')
B 3ToM cnyr{ae co6lrcAaercs ycnoBl4e a44krrvrBnocrl4 TeH3opoB cxopocrefi

4eQopnaauuft

z=2" +z'n

Lr yCnoBI4e aBf3t4 TeH3opoB oTHOcIITeJIbHbIX CKopOcTefi npau-ieunft

TorAa reH3op cKopocrr4 4eSopruapkr z 6yaer cBf,3aH c reH3opovr 4e$opua]!J/'u

TeH3OpbI Ha oI4MMeTpI4rIHyro u

6

@"o = 0o'



B .irenofi qacrrr 3aKoHa y[pyrocru 6yaer crotrb "nonepnyrblfi" (wunapuaururtfi

orHocr4TeJrbHo BpaureHnr sepna) TeH3op cKopocrll uanpaxeHufi, cessaHHrrft c

Koporauuos uofi cKopocrbro ra H4u $$epeurHoro reH3opa Hanpf, x eruuit Sopiraylofi

ku=o'Ycr 'o1'

flpune4enHbre paccyxAeHHr cneAyer paccMarpvBarb He KaK 3aMerIaHI4e, a KaK

Bo3MoxcHocrb aJrbrepHarr4BHoro rroAxoAa K 3arrlrcr4 coorHolJtenuit Ha crp.I40-14I.

npr4 3ToM r4cKJloqaercfl cJroxeHze rauaraSSepeHTHbIX TeH3opoB 4eQopuaquut

c KopocTlr c I4H BapI,I aHrH bIM 14 Te H3op aM I,l cKopocTra ge QopN{ aI\11t1.

5. B rJraBe 3 AeMoHcrpnpyercr orcyrcrBl4e Auccr4nar\uv 3HeprI4I4 Ha

3aMKHyrbrx ynpyrr4x rlr{KJrax, oAHaKo B AI4ccepraIILII4 He uaft4eurr AaHHbIe o

MoAeJrbHbrx oqeuK ax ilvccvuri;Lvvr 3HeprI4H npn Hey[pyroM 4eSopNruponaunll. He

flcHo, BbrlonHflerafl nLr ueo6xo4zMoe Ant ruoAe.rleil cnJIoIUHbIX cpeA HepaBeHcrBo

ilvacvllauw.
6. flpra o5:ope pa6or, yqr4rbrBarorlr4x H3MeHeHHe crpyKrypbl Marepl4€ula B

npoqecce KoHeqHoro 4e$opr,'ai{poBaHl4t, 6rtlo 6rt uoresHo cpaBHrlrb llpeAlaraeuufi

noAXoA c flpeAno)KeHHbIM B CTar'be:

Mapxreu A,A, 06 ra:naeHel:zra ynpyrnx 14 nilacrrlqecKllx csofrcre rIpI4 KoHerrHoM

4e$opurapoBaHr4r4 llVlssecuaq AH CCCP. Mexallnxa rBepAoro reJla. - 1990. - N 2.

- c.r20-r26.

Clenagstre 3aMeqagr,rfl He BJIHrror Ha o6uryro noJloxuTenbnylo oIIeHKy

Ar4ccepraI1ptouHofi pa6orlr V rnarrzSnrcaLlv4 ee aB'ropa. fluccepraqnx Xopotuo

crpyKTypr{poBaHa, HaluaaHa Ha BblcoKoir,r npo$eccl4oHaJlbHoM ypoBue. Pe:ylbTaTbl

Ar4caepraquosHoft pa6oru onySnvt xoBaHbI B 3HaqI4TeJIbHoM qHcile crareft B

r43BecrHbrx xypHaJrax, anpoSupoBaHbl Ha 6olluroM KoJII{qecrBe xouSepeu\uit u

ceM14HapoB, Co4epNaHue aeropeSepara cooTBeTcTByeT 1:4acepTaIltl4' Teva

Atrccepraqprr4 aoorBercrByer rlenr4 nacnopra cneUllanbHocrl4 M[TT: BbIfBJreHlIe

HoBbIx csssefi Me?KAy crpyrcrypofi MaTepI{aJroBr xapaKTepoM BHeTIIHIIX

eosAeficrsufi u flpoqeccanara aeQopMrrpoBaHrfl u pa3pylueHl'lr. Ha ocHoe}Hnu
i

r{3JroxeHHoro MoxHo yrBepxAarb, qro Al4ccepraUl{s lllsefiKlaHa AreKceq

I4ropeeuva flBrfiercq 3aBepueuHofi HayqHo-Knalra$uxauuosuofi pa6orofi, coAepxl4r

HOBbre HayqHbte iloJroxeHr4t, coBoKynHocTb KoTopbIX MoXHO XapaKTepn3oBaTb KaK

Hayqgoe Aocrt4)KeHr4e B r{ccJreAoBaHnI{ [poqeccoB KoueqHoro geQopMlrpoBaHlrfl



floJrr,rKpr{craJrJrr,rqecKr{xMarepuaJroBcyqeroMl{3MeHeHIrstrxcrpyKTypblHa

ocHoBe IrocTpoeHI,lf opHt.lrHaJbHblx MHOfOypoBHeBbIX MOAeJIefi'

cuuraro, qTo AHACepTaqHr A.I4. LUseftrl4Ha yAoBneTBOpteT BCeM rpe6onaHaxNl

floloxes 14fl, o rIpI4cyXA eHhV yqeHbIX creuenefi (yreepx4eHHoro nocraHoBJIeHI4eM

flpannrerbcrBa PO J\b842 or 24.09.2013 f.), rpeAbf,BnteMblM K AoKropcKI{M

Ar4gceprarlusM, a ee aBrop lllsefixuH Anercefi l{ropenuu 3acnyxl'IBaer

ilpr4cyxA e]Hv]fl. yqeHoff cTeIIeHI4 AoKTopa $n:uxo-vraTeMaTurlecKl'Ix HayK IIo

cneql4aJlbHocrlz 0 1 .02.04 - Mexasnrca 4e$opMl{pyeMoro rBepAoro rerla'

[o rrop Su:n xo- vrareMarl4r{ecKlrx HayK, rlpolp eccop,

nposeccop xa$eapnl <Br,l.r HcJIr4TeJrbHas MexaHlIKa I4 MaTeMarI4Ka ))

(De4epanrHoro rocyAapcrBeHFloro 5 rcAxerHo ro

o6pa:oeareJlbHoro yqpexAeHuq Bblctrlero

o6pa:onaHqfl (TynbcKl4fi ro cyAapcTBeHHblfi yHlaBepcl'Irer)

300012, r. Tyla, nP. Jleurana,92

re:r. +7 (4 8 7 2) 25 - 46 -22, e-mai I : .rnarkiq @tsu'tul a' ru

/ Mapxun Anercefr AlexcaHApoBHtI I 03 4eradpx 2019 r'

floAnncr A.A. MapxuHa yAocroBepflro:

M.n.
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