
OT3bIB o+ruHarbxoro onroHeHTa

Ha Ancceprall[rc Ha corlcKanne y.renofi crerrenrr

KaHA[Aara Stsnro-uareMarurlecnl{x HayK

Ionvapona Ilnnorcenuq A;rerccan4ponuva

Ha reMy: <<Moge.nnporau[e BJrrrflHnl M[KpocrpyKTyput tx MexaHu3MoB

Ha rroBeAerr[e Marep[aJroB nplr cBepxnJracrnrrecKoM Ae0opM[poBaH[n>

no cneqrrarrbsocru 01.02.04 - <<Mexanuxa geQopn,u.tpyeMoro rBepAoro

TEJIA)>

I43freHr.rro oco6eHHocrefi $opvozaueneunir crrJraBoB B cBepxnJracrr.rqHoM

cocrotHtlrr. Pearngoerrsarb [oBbIIrreHHyIo rlJlacrllqHocrr MarepI,IaJroB c

KB€I3I,IpaBHOMepHLrMr.r AeQOpMarIUrrMrZ B CoTlrr,r-Tbrc.f,qr4 flpOqeHTOB BO3MOXHO

6narogapx

cJIeACTBIZe,

Coc:rosnue

flpegcr:annenHoe BHvMaHr,[o Al,IcceprarllroHnoe rrccJreAoBaHr,Ie nocB.rruIeHo

nrrcoxofi cKopocTHou rryBcTBI4TerbHocTu HarlprxeHl4t vI, KaK

colpoTt4BJreHr,rn pa3BlrTr,rr Bo3HaKaroqrx B MaTepvzure Mr.rKpolreeK.

cBepxllacTr4rrHocTr,r Bo3Hr,rKaeT nprr onpeAeneHH6lx TeMrrepaTypHo-

cKopocrHbx ycnorzrx 4e(popMar\r4r4, rrro rro3BoJrrer noJD rarb cBepxnnacrl,rqecKoii

Qoptrtonroft vn4elwtn, B ToM qr.rcJre rr3 TpyAHo,qeQopMr,rpyeMLrx crrJraBoB r{ ,{axe

KepaMr.rqecKr{x Marep[€uroB. Mero4 cBepxnracrnirecrcoft (fopuoBKr.r r4crroJrb3]'ror

AJrfl [OryqeHvq n34elfi4r4 cJro)r(Hor{ reoMeTpr{u B pa3Hbrx oTpacJrrx

fipoMbrrrrJreHHoc:ru. Teuau4 Ka He rep{Jra aKTy€ur;Hocrb 1I fiorryJrrpuocrb y

I,IccJIeAoBareJIeft s nocreAH l4e Aecfltrlrerl4t, TaK KaK, HecMorpfl Ha MHoroJIerHI,Iii

uaroruennrrfi gKcrIepItMeHTaJIbHbIfi ofiBrr z (pyngauenraJrbuoe rroH[MaHrre

[poqecca, ocTaloTcr HarIHbIe [poTIEBoperII{r r.r TexHoJrofurrecKr4e cJroxHocTr,I, KaK

B BOIIpOCaX MeXaHLTKLT TBepAOTO TeJIa, TaK I,I MaTepI,raJrOBeAeHrrt

cBepxflracrr4irnoctn. flpeuMyulecrBa [peAcraBJreHHoft Auccepranrolr pa6orrr

3aKjrroq€IroTcg B Mex,4rrcqu[Jr[HapHoM [oAxoAe K r]ccJreAoBaHr4ro, qTo AooaBllteT

gannofi pa6ore aKTy€urbHocrtr r.r 3Haqr{Mocra. Pa:pa6oraurr $enotreHo.norzrrecK[e

MoAeJru cBepxlJracrlrlecKofi .qeQopMarlr{r4, f{r{ThlBaloulue gBoJrroqvn napaMerpoB

MIrKpOcTpyKTypbr r.r Mo.qeJrrz 9BoJrroqw 3epeH, yqr,rTbrBaroqr4 e Bo3MoxHocTb



yMeHblreHr.rr pa3Mepa 3epen npr{ Ae(bopMarluu. Kouewro, rlcrroJrb3yeMbre AaHHrre

pztsHhrx crareft, noJryqeHHbrx Ha pa3Hhrx Marepr4aJrax, colocraBJrrrb c.noxno. Ha

[paKTraKe, [apaMeTpbr cTpyKTypBr cyuIecTBeHHo 3aBvcs-r or BapLupoBaEvrt cocTaBa

B [peAeJlax MapKLI clJIaBa, a npv paBqoM cocraBe or rexHoJlorrn o6pa6orrcra.

Baxnrrv oK€r3brBaercr He roJrbKo p€urMep 3epeH, Ho Lr rrx Sopua, crpyKTypa fpaur{rl
3epeu r4 yfJrrr pa3opr{eHT4poBKlr, rrJroruocrb 4ucloxaqzfi, Bo BpeMr 4e(fopnaaquu

Moxer MeHrrLct coorHorrreHue 0a3, KaK, Harrpr,rMep, B Tr{TauoBbrx c[JIaBax. B guay

MHoxecrBa Mr.rKpocrpyKTypHbrx uapaMerpoB, cuoco6urrx oflpeAeJrrrb

cBepxlracrl4rlHoe [oBeAeH[e c[JIaBoB, Anr noJrfreHltf, MI4 Hl{M€ulbnrx oruz6ox

pacqeToB xeJraTeJIbHO r{C[OJr63OBaTb KpLIBbre 4e(fopnraqr.rlr v gBoJrrorlr4ro

lapaMerpoB Mr.rKpocrpyKTypbr, floJryqeHHrre B paMKax o4uoft ercnepaues:ralrsofi

pa6oT u. HecuoT pr Ha oro, aBTopy yA€urocr [oJrf{r{Tb corJracoBaHHbre pe3yJrLrarhr

r,r aAeKBaTHbre MoAeJrr,r Ha ocHoBe SKcrrepr4MeHT€uIEHbrX AaHH6IX pa3HErX

I4CCJreAOBareJreii, coornercrBytolllrre susr.rxe cBepxnJracrrlFlHoro cocrorH vrs. vt B

IIeJroM, cornacyloul ecx c onydtuKoBaHHBIMr,r AaHHbrMr.r, qro floATBepxAaer

o6ocnosaHuocrb Ha) IHbrx noloxenuf ra

I.UCCepTAIIItuT, r{x IocToBepHocTB I{ HoBII3Iry.

BbrBoAoB, c(popruynuponaHnbrx B

Heo6xo4urr,ro orMerr4TB raqecrseHurrfi o63op Jrr{Teparyprr, roroprrft

BbIIIOJIHEH C KPI4TI{qECKUM AIIAJII3OM II OTMEqAET AOCTOI4 HCTBA U HC,IIOCTATKI4

o6cyxgaevorx zccne4oaanuft. IIo xax4ouy panAerry, BKJrroquu ntrreparypuuft

aEaJrvr3, rr3tloxeHEr 3aKJrrorreHr.rr u Qarroprr, o6ocnonrrearcrque 4alrnefturue

4eirc:ranx, err6op uero Ar4K Lr rroAXoAoB. flocrpoenze pa6oru Jrorr{qHo r.r

BOCIpI{Hr,rMaeTCr KaK rIeJrEHOe, nocJreAoBaTeJrEHoe v rpaMoTHo tIocTaBJreHHOe

I,ICCJ]ENOBEIHI4C.

B uepaofi HraBe aBTop c [cloJrB3oBaHIieM MetoAoM MareMarrrqecKoro

all rtr3a onltcbrBaer xapaKTepHylo Arq MenKo3epHr.rcrblx crrJraBoB cqrMoaAarbHlro

3aBr{criMocrb Ha[prx{eHr.rr or cKopocrr4 4e$opuaqrar,r e norapusnaraqecKr{x

KoopAr,ruarax, e o6racrw nepera6a roropofi HAOJIIONACTCfl MAKCI4MAJIbHA'

ErzsrzN,r K MaRcLrMWy mcKopocrH€ur qyBcrB[TerrHocrb Hanprxeuux (m).

cKopocTrM AelpopMarlr4r,r, Ha TaK H€|3ETBaeMOM ru.rsefiuorra yqacTKe II, uacro



cooTBeTcTByrOT I4 MaKClIMaJrBrrBre 3HaqeHr4rl oTHOCr.tTeJIbHOrO y.qnfiHer{rrr Ao

par3pylrreHr,rr. Anrop AorasbrBaeT c [o3r4qr.[r MaTeMaTr4Kr4, rrTo cTpyKTypHo-

MexaHIrFIecKI'Ie MOAeJII{' ocHoBaHEbIe TOJILKO Ha [apruIJIeJIbHoM I4JII{ ToJIbKo

IIOCJTeAOBaTeJTbHOM COeAVHeHfiI,r JrrO6OrO qUCJra HeJII,IHeftnO Sggrux 3JreMeHToB, He

yAoBneTBopuI TeJTEHO Orrr4C6IB€[OT rIOBeAeHIte MeJrKo3epHr.rcTblx MaTepI{€uIoB, flpu

gTOM, MOAeJIb CO CMeIUaHHbIM T'IIIOM COeA]IHeHLIrr HeJrr,rHefiHo BT3KIIX gJreMeHTOB.

upr4BoAr,rT K xeJraeMofi cv rMor,rAurJrbHocTrr oopMbr Kpr4Boft. flo rnase r,rMeeTct

rpaMoTHo coopMyrrIpoBaHHoe 3aKrroqeHr4e.

Bo nropoft HraBe, orrucafiEr pe3ynbrarhr pa3pa6orKt4 $enouenonorraqecroft

MOAenr,r AeoopMarlr{oHHoro [oBeAeHI{t B cBepxrrJracTl,IqHoM cocTorHr4r4 B ycJroBlrtx

oAHOOCHOTO paoTrlr(eHr{{. Kar upanlurHo- oTMelIaeT aBTOp, KOppeKTHOCTL

9KCnepr.rMeHTa Ha pacTrxeHue r4 MoAenl{poBaHr,rr KpI,IBoi pacTfiKe]1.prs. o[peAenreT

AAEKBATHOCTb MOAEJILIPOBAHU' !popMor,I3MeHerrrzJr, Bbr6op pexr,rMa

cBepx[Jracrr,rqecroft lpoprraoBKr,r u ycflerrrHoe [oJryqeHr4e roneqnoi ,4eraJrr,r. llpt4

IIpOBeAeHr.rU 9KCrrepvMeHToB Ha pacTrxeE[e B nrrTepaType BcTpeqaroTcr ABa

[oAxoAa: (1) lrcnrrranu,a c rroAAepxaur,reM cropocrr{ 4e$opuaqrarl nocroxnnofi,

T.e. cKopocTb AeoopM[poBaHr4l yBe wlprBaeTcr npolopqrroHrur6Ho yBerr{qeHr4ro

Arrr4Hbr o6pa:qa (npra 4orryqeur.r?r paBnoMepnoi gelfopuaquu), utu (2) vacro

BoTpeqaroTct B JrvTepaType gKclepI,IMeHTaJrbHEre AaHHbIe KOrAa CKOpOCTb

Ae(bopMarlvu paccqr4Taua AJr"rr HaqaJrbuoft 4ruzurr o6pa:qa, a r4crfi.,rcarrtrq Be.qyr, no

cy'tr4, rrpv nocroxnnofi cKopocra Ae$opMr4poBaHus. 6e3 [epectrera HaflprxeHr.rfi

purvt c [epecqeroM nanpxxenraft rro ri3BecrHoMy 3naqeHrzro cropocrnoft

rryBcrBl4TeJrbHocrI4. Ha [ocJreAHtrx KpI,IBhrx qacro Bo3Hr,rKaer cropocruoe lr

reoMerpr.FrecKoe pa3y[poqHeHLr e, Hr.rKaK Ee cBf3aHHoe c M]rKpocrpyKTypHbrMrr

IlsMeHeur.rrMr4 r o6pa^rqe. Baxno, irro 3a ocnoBy aBTopoM nrr6paurr lr.rreparypHHe

AaHHEIe [oJryrIeHHbIe Ha gKcIIepI{MeHTe r4MeHHo c trocrorHHoft cropocruro

4e(popuaqna. AHanlrsoti4 o[y6ruKoBauHbrx pa3HbrMr{ aBTopaMu i4aHHhrx rro cnJraBy

8T6 cosAaH o6o6qaroqzft EUrropr{TM u4enrrzQuraqr{rz [apaMerpoB MoAeJrri,

yHIABepCEIJTEHOCTb I{ 3HaqVMOCTE KOTOpOTO 3aKJIrOqaeTCq B Bo3MOXHOCTLI OrflICAIjVrfl.

noBeAeHLIr Marepv aJra lacxo4fr lrx pa3HBIX oflpe/qeJrrroull{x coorHorrrenuit gttrt



cBepxnJracTr{qHoro cocTof,Hl4t. AAeKBaTHocTb rrpelJroxeHHhlx MeTpr{K .4ACCepTaHT

ycneIIIHo [orATBepAI'IJI cpaBHeHI4eM MoAeJIefi' uocTpOeHHbIX Ha ocHoBe pa3Il4tIHbIX

cacreM )?aBHeHuft 14 orrHrrruoqr{xct BxoAHhIX AaHHbrX. (DeUOUenOlOrr{qecKair

MOAeJIb aAeKBaTHO OrrlrCErBaeT 4plrBbre Aaxe Ha Haq€LrrLHoM yrracTKe, 3arracTyro

lrrHopl,IpyeMoM ItccJreAoBaTeJLrIMLI. KaX COneprueHHo TotrHo oTMerIaeT aBTOp

MllKpocrpyKType cnJIaBoB.

AO .4eCrTKoB [pOrIeHroB,

pa6orbr, B flpoqecce cBepxfinacrr4qecKoft (bopMoBKr,r, TaK rz cBepx[Jracrr,rirecKoi

AelbopMarllrr4 B rIeJroM, yIIpyrI,Ie Ae(bopMarl]ru [peHe6pexr{Mo MaJr6r rro cpaBrreHrrro

c flIacTr4qecKl{Mr.r. oAHO3HaqHO BhIAeIUTb Ha Kpr4B6IX OAHOOCHOTO paoTfxeHr,rt

nprr fopfrreft AeoopMarluu Lr HLr3Kr,rx cKopocrsx AeoopMarlur{ ynpyrl.Ifi yqacroK

cJroxHo, a BoT roBopraTE o i4eQopMarI[oHHoM ynpo.rHeH]Ir.r Ha HaqaJlbHor cTaA v

BaxHo r.r 3aqacTyro npaBoMepHo. orxnonenfe oT Jrr4HefiHoCTI4 HarIpDKeHrre-

AeQopMarlr4r HarrLrH€trorcr npr{ Hrz3Kr{x 3HaqeHurrx AeoopMarll,It4 14 MoryT 6brrE

Bbr3BaHbr AeiicTB[TerEHErMr4 r43MeHeHUSMr4 B

3naqute;rnoe yrrpoqHeHrze Moxer Ha6JIIoAarbct

coorBercrBeHHo, AoJrx(Eo r{tparb Baxnyro poJrB B Ha-raruHtrft MoMeHT (popuorrn,

TaKriM oopa3oM, Ba)KHO CpaBHr4Tb [OBeAeHr4e [pr4 oAHOOCHOM paCTrxeHr,rr4 r.I uprl

cJIOXHOM HarpyxeHI,II{ Ea Haq€ulbHoft cTaAtI]1r AeipopMarlrzr.r. He6onruroe

TexHr{qecKoe 3aMerlaHr4e rro pzcyHKEtM 2.3 u 2.46, aBTop lrcloJrb3yer o6o3HatIeHI,It

cepbrM 4pecrr4KoM AJrr [oryrreHHbrx B pa3Hbrx yctloBrlrx gKcrrepr{MeHTaJlbHbrx

IaHHETX II He BCeIAa MOX(HO OAHO3HaqHO TpaKTOBaTb LIX COOTBeTCTBT4e paoqeTHbrM

AaHHIIM npeAcraBJreHHbrM B BI,rAe nvnrrir.

B rperbefi rJraBe paccMorpeurr Mo,4eJrlr Atrr cocrotl ,tx cJroxuoro

Harpyx(enrzr, Bo3H[Karou{efo HeIIocpeAcTBeHHO trpv cBepx[JracTr.rqecKoft

$oprvroere. Tarue uogenrz o6brqHo ocHoBanbr Ha AaHHbrx oAHoocuoro pacrffKeHvq

r,r Heo6xoAriMlr 4lx pa:pa6orxr,r rexHoJrofr4rrecKofo rrpoqecca (bopMoBKr.r, co3;ia:nnfl.

pefJraMeHTr4pyeMoft abopMbr v3llerrufl r,r roJrrrluHbr. flocle4nee xnntrercr KJrroqeBoft

npo6reMoft cBepxlracrr4qecKoft (bopMoBKr,r, HaA perueHr.reM Koropofi pa6oraror

I{CCJIEAOBATEJII,I I{ IIPOMbIIIJIEHHI,IKI4 P[I3HbIX CTPAH. COHIACI.ITbC' IOJIHOCTbIO

MO)KEO C BbTBOAaMI,I aBTOpa, HaIIpLIMep, C TeM, qTO eCTb TeopeTl,IirecKr4fi npeAen

oAHOpO,qHOCTLI TOJITTIIHEr pr3AeItltfl, a [OJIrIeHr,re oAr,IHaKoBoft ToJrrqr.rHEr Bo Bcex



MaKCIIMTUIbHyTO

olpeAeJreHHo[ L\

Torrxax HeBo3MoxHo r{ [pr4 cy6-MI{KpoHHbrx pa3Mepax 3epeH. ,{auurrfi nrrno4

corJracyercr c gKc[epuMeHT€rJrbHbrMn $axranru. Perylr:rarrr BbrfJrr,qf,T Jrortrquo r,r

c IIo3I{ULIU 3aBr.rCI,IMOCTI,I pa3HOTOJrIUllHrrOCTI4 OT pa3Mepa SepHa. ,'{nX KaXAOTO

pa3Mepa 3epHa KoHKpernoro Marepl.I€ula cKopocrb 4e(popuaquu, o6ecnequsarcqat

cKopocTHyro qyBcTBLITeJIbHocTb HanprxeH[r, oy.4eT

pasllotr, rt, flpu gToM, cKopocrE 4etpoprr.raqzu 6yaer

yBerr{qrlBarbcr c yMeHblrreHaeM pa3Mepa 3epHa. Parpa6or:auurrfi antopou

aJrropr{TM, no3BoJlrrrc[Vrit auattwsnpoBarb BJrrrrur4f, pocra 3epen npr4 pa3ulrx

TeMneparypHo-cKopocrHrrx ycJloBlltx Ae$opMarlr4u, 3Haqr{M c rrpaKTruecKoft

ToqKIl 3peulrr. Pe:yrurarrr rnanrr 3 qsrslotcs eaxHofi .racrrro pa6oru, [ocraHoBKa

3a.uaqr4, [3JroxeHIIe r.r ocHoBHbre 3aKrroqarcruue [oJroxeHl4rr

Vro.rHeuuas MoAeJIb, BKrIIorIarcuIa{cEopMyJrlrpoBaHbr

MrrKpocrpyKTypnbrft napaMerp, [o3Borser floryirurb orrrruufl. B pacflpeAeJreur.ru

ToJrrqr,rn B 3aBrzcr,rMocrrd or cKopocrfl ge$oplaaquu. MoxHo nopeKoMen,4oBarb

cpaBHI,ITb KoHKperHrIe 3HaqeHIl{ olrn6or olpe.qeneHlrr roJrurl,Inbr 4nx 6a:onofi u

Mo.qa(bnlr.rpoBaHHoft MoAeJrr,r. He6onrlroe rexHr.rqecKoe 3aMeqaHr.re, pucyHoK 3.9

pa3MerrleH B ruraBe 3.5.1, a oocylKAeH n pas4ere 3.5.2.

B uerrep:roft uaBe [peAJroxeHa MoAerb, yqr4TrrBarouaf, pa3ylpo rneurre rrpu

cBepxfiracrr.rtrecKofi Ae$opMarlqu, TaKoe cocrofHr.re alacro Bo3urrKaer B cJryqae,

KOfAa AI{HaMVIIecKuLf, peKplIcTaJIJIll3aIIIlUI AOMIIHI,IpyeT HaA AI{H€IMIIqeCKLIM pocToM

3epeH, r{ Bo3HrrKaer y pnl.a c[JIaBoB B onpeAeneHHbrx reM[eparypHo-cKopocTHErx

ycJloBrrrx AeQopMarluz. llpe4:roxennar MoAeJrb crpyKTypHbrx usueueuzfi npu

cBepxnracTv rIecKoM TerleHLrtt yqLITblBaeT He ToJIbKo I43MeHeHve cpeAHefo

3HaIIeHLIg, HO I{ I,I3MeHeHr,re paClpeAeneH}rr 3epeH IIo pEBMepaM, qTo no3BoJr[Jro

cAeJrarl BaxHbre BBrBoAhr. C nosuqua Marepr.r€uroBeAeHuir MoxHo corracrrrbcs, qro

npoqecc r8MeJrbqeHr{r 3epeH (Aunavavecroft pexpracran n.usaryuu) flpu

cBepxnJracrrrqecroft 4e$opMarlr.rrr Moxer 6rrru ueo4nopoAHbrM. Merrze sepna

VqACTBVIOT B

AeQopMrap)'rorc.rr,

pe3yJrbTaToB

rpaMoTHo.

3epHorpaHrfrlHoM cKoJlblKeHr{rr

T.E. B HI{X HC BO3HIZKAET

v caMv [paKTr.rqecKu He

yc.nonufi AJrr Ar.rHaM[qecKofi

peKp[craJrJtr3arluu. Kpyunbre 3epua MoryT.qe$opMlrpoBarncr. uz-za 4eit crBr4r AByx



APYTIfX MEXAIII{3MOB AE(POPMAII}M - AI'ICNOKAIIIIOHHOTO CKOJIrXEHI,I'AIOJI3YIIECTI{ II

guSSysvounofi non:yremr, a r;ppr rroBbrrrreHnhrx cKopocrsx 4e$opnraqnn, n

ocHoBHoM, r.l3-3a yBeruqerrlrrt flJlorl{ocrr.r gacnoraqraft B pe3yJrbrare r{HTeHcnBHoro

AI4ciroKaIII{oHHofo cKoJIbxeHI'It' qro rIpIlIBoAIrr K pocry [JIorHocrI4 Aucnoraqzi u

AlrHaMr,rqecKoft perpucral rv3aptr. C pocroM cKopocrr.r 4e(popuaquz

3epHolpaHl4rrHoe cKoJrbxeHue ocna6esaer, a Blryrpr43epeHHoe AT4CJTOKaIII4OHHOe

p€r3BrrBaercr s 6oree MeJrKr{x 3epHax. Tarnna o6pasov, npegloxenHrrft

.{IrccepraHToM IoAXOA K AOnOJTHeHUTO OnpeAeJrrroqux coorHolrreHufr. varepuasn

MOAeJUIMLT r.r3MeJlbrreH[r e6peu, ocnonangrrfi rla r4Aee He[oJrHoro u3MeJrbaIeHIlIt

fpyIIrI 3epeH npeAcTaBnteTcr BtIoJIHe aAeKBaTHEIM, r,r BaXeH c ToTIKLI 3peHr{t

lpaKTr4rrecKrlrx npoqeccoB cnepxnlacrr.r'fecrofi Qopvosr<z, pa3pa6oTKr.r

TexHotrorv qecKr{x pexr,IMoB Lr AocTvxeHlrr KoHeqHoro pe3yJIBTaTa.

flo pa6ote raMeerct HecKoJrLKo BolpocoB u zaMe'ralvir.

1. Mo4enuporanue crzrMozA€urrnofi rpuroft B fJraBe 1 xorenocr 6rr

3aBepHLITb cpaBueHr{eM c SKcleplrMeHrorra. Karcyro npaKTvqecKyro 3uaqfiMocr6

IzMeeT npeAJIoXeHHoe MaTeMaTI'FIecKoe oIIIIcaHl4e' Mo)KHo jIII ero I{cnoJIb3oBaTb

AJr-s [peAcKa3anr.rr KouKperurrx 3aBvcr4Mocreft nanprxeHr,re-cKopocrb

4e$opuaqr,uE pa3Hrrx cnnasoe? Ecr:r nu $zszvecxrafi cMbrJr y rroJrfreuHoro

ros(plpuqlrenra K: l, 8?

2. B rnage 3 upu lao4enupoBaur{a KyloJra aBTop npaBoMepno err6pan n

(aqecrBe KJrrorreBoro [apaMerpa p€r3Mep 3epna, xar $axrop, onpe4en_rrorqnft

pa3HoroJrrrlr{Hnocrr. Boglroxuo Jrr.r AoloJIHI,rreJrrHo [poBecrrz KoppeJIfIII{p c

ros(p$zqlrenroM cKopocrxoft .ryac:razrenbHocrr4, KaK napaMerpoM,

orlpeAeJrrroquM cocrosHpre cBepxnJracrr.rqnocrf-u oAuopoAHocrr geqpopnaaqzz?

3. Arrop 4elaer BbrBoA, rITo Bo3MoxHo [peAcra3aur{e

pa3uoroJl[IriHHocrlr 3aroroBK[ c r4ctIoJrE3oBaHr.IeM pa:pa6oranurrx

QenouenonoruqecKr.rx ir,ro4enet u 6es npznreuenus MK3. Ha remr4 peqeu3eHTa

3AeCb HallpallluBaeTcr cpaBHeHLIe ,qaHHhIx, noJIr{eHHbIX C UCrrOJrL3OBaHr{eM

pa:pa6orannoi uogenu c AaHHBTMT{ MK3 rz c gKcrrepr{MeHT€urrrrLrMr{ AaHHbrMlr,

repuQuqfipfoqr,rMrr pEnpa6orauHyro $enouenororrrecK]'ro Mo.qer6.



4. B rnase 4 anrop ycneuHo )rrrr,rrbrBaer rrpt4 MoAeJrrrpoBaHprn gBoJrror{r4ro

geibopMaquu. MoNnopacnpeAeneHr4r 3epeH IIo pasMepaM B [poqecce

peKoMeHAoBarL rrpoBecrv eepu$zxaqzro noryqeunbrx

pa3HbrM c[JraBaM I,r orrr4qaroul[Mcr ycJroBlrrM 4eQopnraqur.r.

5 . C nosuqzu Marepl{aJroBeAeHlrr Bo3HriKaer Bo[poc o 4eftcreyrorqlx

MexaHu3Max u o xapaKTepe 4eQopuaqrzu flpu cKopocrz 0,1 c-r cnrasa BT6,

KOTOpar nrr6pana Arfl cosra]f'vfi. Mo.qeJrrz r43MeJrEqeHr.r{ sepen. Cnlan cKopee Bcero

AeQopMI4poBaH He B cBepxlJIacrI'IrIHoM cocro.sHl4l4 ' TaK KaK yKaza{Hafl. cKopocrb

AeQOpMarI[r4 Atrfl r.rccJreAyeMoro crrJraBa oqeHb BbrcoKaf,, Bepo{THo, cKopocTHa,

qyBcTBv TeIbHOCTb iffIt3Kafl., Vt, KaK CJIeACTBI,Ie, I4MeeM HI,I3K}Ie 3HaqeHr4,

oTHOCT,ITeJTEHOTO yAJIIIHeHr,rr.

Buecre c reM, yKa3aHHBre 3aMeqaEr,rr He yMaJrrror BbrcoKoi 3Haqr4Mocrr,r

Al4cceprarlvouHoro [ccJreAoBanr,rr. [ucceptaqua orBerraer rpe6onanuru,

YCTAHOBJIEHHEIM MOCKOECXII\4 TOCYAAPCTBCHHbIM YHIZBEPCI4TETOM I,IMEHI]

M.B.Jlovonocona x pa6orau no4o6noro poAa. Co4epxanze 1ucaep.rarJr4vl

coorBercrByer Ilacnopry cnerlr4 €rJrbHocrrr 01 .02.04 - (Mexauu xa 4e$opMrzpyeMoro

TBepAOTO rena> (no $u ruxo-lrarenraTrzqecKuM HayKAM), a TaKXe Kpr4Tep[rM,

olpeAeJreHHbrtt nn. 2.1-2.5 lloroxeuz.s o flplrcyxAeHlrrz freubrx creneuefi s

MocroscxoN{ rocyAapcrBeHHoM yHr4Bepc[Tere r.rMeHrr M.B.Jlorr,ronocoBa, a raKxe

oQopuneua, coruracHo fipr,uroxeHr4.sM Jt 5, 6 flotroxenz_s o Ar4ccepraurlouHoM

cogere MocxoBcKoro rocyAapcrBeHHoro yHr,rBepc rt'rera uMe:F{tl M.B.Jlonronocosa.

Taruu o6pasoM, col4cKarell fon.rapon tr4nnor<enrzfi Alercan4poerav

3acJry)ro4Baer [pl4cyxAeHr4r yveHofi creleHrr :rraP^rLr!,ara su:zxo-lrarerr,rarriqecKr4x

MOAEJIEI,I AIS AAHHbIX rIO

HayK no cneqv€urbHocru 01.02.04 - <Mexanur<a 4eQopMr,rpyeMoro rBepAoro reJra>.

Oduuvalruurfi onnoueur:

KaHAnAaT TexHlrqecKr{x HayK,

AOIICHT KAQEAPbI METAJIJIOBE,4EHI'I' IIBETHLIX MCTtLIIJIOB

(De4epamuoro rocyAapcrBeHHoro aBToHoMHoro



o6pa3oBarerbuoro yqpexAeHrirr Bbrcr[ero o6pasonaurzx

(Haq[oHarburrfi ltccne4onarenrcxufi rexgonoruqecxytfi

ynr,rBepcr.rrer <MI4Cr,rC>

MI/DGIZIOBCKA-fl Anacracur Bnagralrnporua

no,4IIHcE

1r.r0.2021

Kosraxrnrre AaHHbre:

re.n.: 7 (49 5)6384480, e-mail : mihaylovskaya@misis.ru

Cnequalluocrb, rro Koropoft o$zqrza.,rrurrM o[[oHeHToM

3 arqrllleHa lr4cc epT arltrfr i

05.16.01 - Meral.noaegeHrze r.r repMr4qecrax o6pa6orxa

MET'IJIJIOB I4 CIJIABOB

Agpec uecra pa6otr:

llg}4g,(P<D) r. Mocr<ra, JlenzHcxllfi npocnexr, 4. 4,

@e4epa.nruoe rocyAapcrBeHHoe aBToHoMHoe o6pasoeareJrbnoe )rupe)KAeufie
Bbrclrero o6pa^ronanrzx <Haqlronarrrnltft accle4onarelrcrzfi rexHororlHecKuft

.yHrlBepcr,rrer <MZCuC>, raQe4pa MerarJroBeAeHr4r rlBerHhrx MeraJrJroB

Tel.: reneSou opraHn3arlur; e-mail: kancela@misis.ru

llo4nucr corpyAunKa @e4epa.nrnoro rocyAapcrBeHHofo aBToHoMHoro

o6pa:onarelrnoro yrrpex.4eHrrr Bllcruero o6pasoraHux <HaqzoHa:rsurrfi

IzccJleAoBareJrtcr<uf rexHolorzqecxuf yHr,rBepcr4Ter <MI,ICzC>

A.B. Mzxafinoecrofi yAocroBeprro:

ra4pomrfi paOoruux

11.10.2021
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