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Ha Ne

llpe4ce4areJrro Atrcceprarlr4oHHoro
coBera 24.2.327 .07 na 6ase

Se4epanrHoro rocyAapcrBeHHoro
6ro4xernofo o6pa3oBareJrbHofo

yqpex'qeHH,r Bbrcrrefo o6pa3o Ba]c.VTA

(MocKoBcKr4 fi aBrlarlr4 oHHbrfi
r,rHcTHTyr (HaquonanbHbrfi

r4ccneAoBaTeJrb cKkr ft yHr,re epc r4Ter) >

A.S.-vr.n., rpo@eccopy,
TaplarconcKoMy A.B.

125993, r. Mocxsa, BoloxoJraMcKoe
U'' A'4
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Or:sre ee4yrqefi opraHr43arlr4r4

YsaxaeN,rufi .{vrrzrprzfi B anenrnHoBnr{ !

Hanpannruo Bav oT3brB BeAyrrlefr opfaHlr3arlr4rr @eAepanrHofo

focyAapcTBeHHofo 6ro4xerHoro oopa3oBaTeJrbHoro yqpe)KAeHr4r Bbrcrrrefo

o6pa:onauza (MocKoBcKuir rocyAapcrBeHHbrfi TexHr4qecKnfi yHrrBepcr{Ter r4MeHr4

H.3.EayuaHa (uaqzonanbHhrfi r4ccneAoBarenbcKrrfi yHr4Bepcr4rer)>) (MfTy
I4M.H.3.EayMaHa) Ha AvcceprallI4ro 3nepeea Hraronaq AH4peeeuqa (MoAeJrHpoBaHr4e

oIHOMepHbrx HecTaur4oHapHbrx MexaHoAr4s$y:uonnux rpoqeccoB B

MHOTOKOMTIOHeHTHbIX IIHILIHApTTqeCKLTX TeJrax>, npeAcraBneHrryrc K 3arqr{Te Ha

coHcKaHI'Ie yrreHofi creneHl4 Kalr'Au4ara Suszxo-vrareMarr4qecKrdx HayK no

cnerlr4aJrbHocrr4 I . 1.8 - (MexaHr4Ka AeoopMr4pyeMofo rBepAofo reJra).

flpuroxeuue: 1. Orsus BeAyrrlefi opraHrlrcar\vrLr Ha 5

llpoperrop rro HayKe ra qzSpononry A. lporoeos
pa3Br4Tr4O, A.e.H., npOseccop prger 4oxytrleHTaqiloHHoFo;' o6ecneeeHnn MA[4

Mu,rexuHa Ereua HuxonaeB*a, +7 (499) 263-60-18
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VrnepxAaro

HayKe u qu$ponovry

H.3. Bayrr,raua

e.n., upo$eccop

tI.A.,{poronos

2023 r.

OT3bIB

BeAyrrlefi opranrr3arlur Ha Ar{cceprarlrrc 3nepena Hunortaq An,q peenuua

<<Mo4e.nupo BaHrre oAHoMepHbrx Hecra rlr{oHa pHbrx MexaHogu{Qy3HoHH blx

II po qecco B B M Ho f oKo M fr o HeHTH brx u rrJr [r HApn rr ecKrrx TeJrax>>, II peAcTa BJreH Hyro.

K 3arrurre Ha concKaHrre yveHofi crerrenu KaHArIAara {usurco-MareMarrrrrecKrrx

HayK rro c[equaJrbHocrrr 1.1.8 - <<MexaHrrKa ge{oprvrupyeMoro rBepAoro reJra>>.

-,{ucceprarlpro:nHafl, 
pa6ora"3nepena H.A. nocB.rrqeHa Syu4arraeHT€LrrbHblM I4

rrpuKnaAHbrM r4ccneAoBa:r'uflv. B o6racru pemeHr4q

MexaHr,rKLr cBt3aHHbIx uorefi. B rracrHocrll 3an.aq

HecrarluoHapHbrx

MexaHoAHSSysnra

rluJrrrHAprrqecKr{x reJr. flo eyrkr, I4ctIoJIb3yeMafl, B pa6ore MoAenb

pacrunpeHneM Kraccr{qecKr{x laogerefi ylpyrocrr4, Koropat

ueo6paruMocrb Srasuvecrzx rrpoqeccoB, o6ycroueHHyro

au$SysHoHHbrx rroroKoB.

,.{nccepralll4f, cocror4T r4x BBeAeHH.rI, verrrp€x FJraB, 3aKrrcqeHnfl, 14 cnncKa

qrzrupyevrofi nr,rreparypbr, HacqlrrbrBaloulefi 123 HcrotIHLIKa, r43 HI{x 66

I{HocrpaHHbrx, rrro roBopI{T o roM, qro paccMarpvBaeMas. npo6neua flBlrfrercr'

anrya.nrHofi He roJrbKo B Poccuu, Ho kr sa py6exorvr. OcHonnrre pe3yJlbrarbl
OTAen AoKyMeHTaquoHHoFo

o6ecne"teHfln MAtl

.6, /o zoLb.

3AAAY

TJIfl

rBrqerc.g

)rqr4TbrBaeT

H€LIVqVEM



Ar4cceprarlrdr4 oily6Jrr4KoBaHbr B 4l-ir pa6ore, 5 ug Korophrx - B perleH3r.rpyeMbrx

x{ypHanax, peKoMeHAyeMbrx BAK.

BnoAnaq qacrb co.qep)Kr4T o6:op upo6reuu u KparKoe coAep)KaHLIe

AI4CCepTaTIHI{ IIO fJraBaM.

B nepnofi rJraBe Ar,rcceprarlr{H rrprlBoAr.rrcfl alr'aJwrru,uecrufi o6:op

uy6nr,rraqufi, uocn-gulenurrx MoAen-rM MexaHr4Kr4 cBr3aHHbrx norefi, B qacrHocrl4

MoAen.rrM MexaHoALrSSy:uu c y.rerou penaKcarlun auSSy3HoHHbrx rroroKon. Ha

ocHoBaHr4u o6:opa aBTop Aenaer BbrBo.q o He,qocraro.rHofr Ha ceroArlstn:nuit AeHb

npopa6oraHHocrLT upo6nenrbr B rracrr4 rrocrpoenurfl anaJrururqecKux peureHIafi 3aAaq

MexaHoAu$Sysun Arrr reJr c Kpr{BonranefiHrrun rpaHnrlatvu. [anee $oprraynr4pyercfl

rrocraHoBKa o4HouepHofi 3a4arrla MexaHoAHSSysuu Anr rJr4nr4:aqpuqecKlrx reJr,

Aadlcs. KparKoe olucaHLre aJrroplrrMa perxeHvrfl trocraBreHHofi 3ap'a-uvr, xoroprrfi

ocHoBblBaercr Ha r4crroJrb3oBaHnu MeroAa 3KBr{BaJreHTHbrx rpaHr{rrHbrx ycnonufi,

cyrb Koroporo 3aKrroqaerc-g B ToM, rrro BMecro nocraBJreuuofi 3a4a.uur

paCCMaTpI{BaeTC.g BCIIOMOraTeIbHa.f, 3 \AqA, orlkIcllBaeMa-f, TeMI4 Xe ypaBHeHr4flMvl.,

r{Meroqa.fl Ty xe o6nacu perueHu.rr, Ho orJrlrqarofi\aflcfl or zcxo4nofi 3ana'tr4

rpaHlrqHbrMpr ycnoBuflMn. llocreAurae nrr6uparorc.fl TaKuM oSpasoru, .rro6H 6ura

BO3MO)I{HOCTb nOnyqIATb AH.aJrr4TVrrleCKOe perueH?Ie

Ha[pr4Mep, MeToAoM pa3AeneHr4rLfrepeMeHHbrx.

Bropar rJraBa nocBru{eHa nocrpoeHzro

oAHoMepHoro yrpyroAlr$$yszonHoro oreparopa B

KOOpALTHaT, KOTOpbre r4C[Onb3yIOTCt B AanbHeLIUreM

3aila,u, c$oprrryru4poBaHHbrx s rrase 1.

BHa.rane fJIaBbI 4adrcx [ocraHoBKa I4 rIpI4Bo,{I{Tc-rI anropr4TM perrreHug 3a4a'uLl

Illrypua-Iluynurrr'x. [aree, Lrcilonb3ys Hafi4enuue co6creeHnrre Synrqura

nocrpoeHbr r{HTerpanbHbre npeo6pasoBaHlrfl, [pr4MerureMble B 4a-urnefiurevt ilpLI

rrocrpoeHr4r4 perxeHmfi, za4a'r An{ clnorrrHoro r4 rroJloro IIVILIHApoB, HaxoAflu\vxcfl

noA Aefi crBreM HecraIIIaoHapHbIX yrpyroAl4$$ysuonHblx Bo3MyulenHfi .

B rperreft rJraBe u3lraraercs. €rJrropurrM peIueHLIt ogHoluepnofi

HecrarluouapHofi 3a1aqv MexaHoAr4$Syeran ;.nfl oAHopoAHbIX oprorponnblx

BCTIOMOTaTeJIbHOLI 3a4al{Vr )

co6crseHHrrx

rIV nr{HApn.recrofi

I.ilfl rrocrpoeHlrs

Synrqufi

CHCTEME

perueHr4,r



MHO|OKOMTIOHeHTHbIX CTTJIOIIHbIX I{I4nLrHApHrreCKLrX TeJr, KOTOpbrft 3aKrroqaerc-fl B

ToM, rrro BHar{€ure MeroAoM pa3AeneHr{r nepeMeHHbrx HaxoArrcx $ynxquu fpnna

Infl BcrroMoraremofi 3a4a'r^u. r{a-uee crpo.rrrcr coorHoruenr4fl., cB.rr3brBaroqr4e

npaBhle tlacrI4 lpaHlrqHbrx ycnonufi o6ezx 3a4arr, Lr [peAcraBnrroque co6ofi

crrcreMy r.rHTerpaJrbHbrx ypaBHeHrrfi Bonrreppn 1-ro po4a. llonyreHHa.rr cncreMa

ypanHeuufi peuraerc.{ qr4cJreHuo, c roMorr{bro KBaAparypHbrx Soprrayn cpeAHHX

rrp.rrM oyf o JrbHr4KoB.

B KoHrIe [pr4BoAHTc-[ pflL pacrrerHbrx lpr{MepoB, Koropbre rro3BoJrf,rcT

rrpoaHann3r4poBarb eSSerrn B3alrMo.(eitcrsus MexaHr4rrecKoro r{ Ar{$$FlroHHoro

nonefi B 4eQopvrrapyeMbrx rlr4nr,rHApr4rrecKprx reJrax, a raKxe orleHr4Tb BlrufllnLre

penaKcaIII4oHHbIX ilpoqec coB Ha KLIHeTLIKy MaccollepeHoca.

rlernepraq uraBa rro crpyKType aHanorlrqHa rperuefi vr orrrr4qaerc-rr reM, qro

n Hefi paccMarprrBarorcfl 3aaa-uv MexaHoAr4QQy:zu Anr lonbrx rlr4n[HApr4rrecKr,rx

TEJI.

B sarcrrorreHr.rn [pkrBeAeHbr ocHoBHbre BbrBoAu pa6ore.

Hay.urar HoBn3Ha. Cne4yer orMerprrb, rrro paccMarpr4BaeMbre 3ailaqv Hoc.f,T

Qyn4auenranumrfi, TaK Lr upurra4uofi xapaKTep, u Lrx pa:pa6orxa rBrsercs

BKIaAOM B pa3BLITLle aHaJrI4TLIqeCKI4X I4 qUCneHHO-aHZLtrr4TLIrIeCKVX MerO.qOB peIUeHI4.fl

He crarluoH apHbrx 3a4a.r vrexann rn cBr3 aHHbrx nor efi .

.{ocronepHocrb floryqeHHbrx pe3yJrbraroB o6ocnonana crporocrblo

MareMarr4qecKr4x SopvynzpoBoK 3araq, aupo6upoBaHHbrx MeroAoB pelrreHrrt

HaqaJrbno-KpaeBbrx 3aAaq 14 crporo AoKa3aHHhrx yrBepx{Aesuit. Kponre roro,

rrpoBeAeHo cpaBHeHLre pe3ynbraroB c Lr3BecrHbrMr4 perueHr{.rrMr{ 3aAaq Teopr4r4

yrrpyfocrLr.

flparcrn.recKafl rleHHocrb cocror4T B ToM, r{To uc[oJlb3yeMble B Al4ccepra\r4r4

MareMarr4rrecKr'Ie Mo,{enu vr €LnfopHTMbI peruenufi HecrarluoHapHbrx 3aAarl

MexaHoAr,r$Sy:uu Mofyr 6urr r4cnoJrb3oBaHbr An-s pacqerapa3nvqHblx TexHI,IqecKI,IX

cucreM: BaJrbr, rpy6onpoBo.{br, cucreMbr ororrJreHr4r, Koropbre gKcrlnyarl{pylorc.a B

ycnoBr4.trx Hecrarlr{oHapHbrx BHerrrHr4x no:4eficrnufi pa:ruuHofi Sueuuecxofi

rprrpoAbr.



Perymarrr r4ccneAoBarruit uporunu anpo6aquro Ha Bcepoccvficrczx

xon$epen\Lrflx u Hayr{HbIX ceMl{Hapax, [poBoAt4Mbrx BeAyrrlr4Mr{ poccuficruuu
1

yqeHbrMr,l B ooJracTlr MexaHlrKtr AeQopMr4pyeMofo TBep,qofo TeJra.

AnropeQepar r{Meer udrryro crpyKTypy n rroJrHocrbro orpax(aer coAep)KaHrre

Aucceprarlnn. Marepuan r43JroxeH s qcHofi r4 Aocrylnofi Ars rroHr{MaHrz.r $opvre.

flo Aucceprarlrrr{ HMerorc.s cneAyroqlre 3a M eq anufl :

1. B pa6ore f{I4rbrBarorc.{ penaKcar{rroHHhre au$SysuoHHhre eS$ermr na

ocHoBe Mo.rleJrr{ Marcserra-Karraneo. 3ra vroaeJrb rBJrrerc.fl o.[Hoit us

rrepBbrx rrao4ra$zxa\uit KJraccwrecKLrx 3aKoHoB @ypre rt Oura. OAsaxo

coBpeMeHHar Teopuq TerrJroMaccoilepeHoca cTpor{Tc-fl Ha oonee

coBeprueHHbrx MoAeJrrx JIop4a-IIIyJrbMaHa, fpr,rna-Jlr4Hc4kr, fpuua-Har4kr

v r.A.O nux yrroMuHaerc.rr B o6sope, Ho B caMofi pa6ore oHr{ noqeMy-To He

-I4CIrOnByrOTCq, XOTq 3TO CyqeCTBeHHO AOOaBI{JIO ObI eI{ Ha) {HOI4 HOBIA3HbT.

2. I4cnomsyeurrfi B pa6ore MeroA 3KBHB€LrreHTHbrx rpaHnrrHbrx ycronufi

TII,ICTCHHOC perueHLre LrHTefp€rnbHbrx ypaBHeHHLr c rroMorrdbro

Brrro 6rr xopouo Aarb orIeHKy rorrHocruQopuyn.

npeArronafaeT

KBaAparypHbrx

lonyqeHHbrx pelreHrar{.

3. B pa6ore He paccMarpr.rBarorct

Te[nouepeHocoM, Ho, TeM He MeHee,

Hatr€urbHyro reMneparypy cpeAbr 4, rcax

Tar rar cKopocrb au$Sysuu cyqecrBeHHo 3aBnckrt or reMrreparypbr, To

ObrJro Obr LrHTepecHo orIeHLrTb BrrvrflHr4e AaHHofo rrapaMeTpa

ynpyroAer$Sy:uouubre rpoqeccbr B paccMarpLrBaeMbrx rlznr,rHApkrqecKrrx

TEJIAX.

Terra He Meuee, yK€BaHHhre 3aMeqaHLur He cHLDKaror HayrHofi rleHHocrn

npeAcraBneuuofi Hayuuofi pa6orrr. B qerou, Alrccepraqux 3nepena H.A. BbrrroJrHeHa

Ha BbrcoKoM HayrrHoM ypoBHe Lr yAoBnerBopqer BceM rpe6onauuxu BAK

Mrauo 6pn ayKr{ P O, npe4brBJr.rr eMbrM K KaHA r.rAarcKr4M Ar4c c eprarl LrfrM.

e$$erru, o6ycJroBJreHHbre

[ocraHoBKa 3aniaqv coAep)Kr4T

nexufi rocro.rrHHrrft napauerp.

4



3nepen H.A. 3acny)Kr4Baer npr4cyx{AeHu.s eMy yrleHofi creneHu KaHAI{Aura

$nsuro-uareMarr{rrecKr.rx HayK IIo cilequanbHocrll 1.1.8 "MexaHzra

4eSoprrarapyeMoro rBep,qoro rera' .

Pe:ylrrarrr Ar4cceprarp4r4 6uru Aono)KeHbI concKareJreM Ha HayqHoM

ceMuHape ra$e4pu <<BrrqzcnvrerrbHafl, MareMarr4Ka Lr MareMarl,IqecKa{ Qusnra>

OfBOy BO <Mocr<oncr<rafi rocyAapcreeuurrfi TexHr{qecrcuir yuunepclaTer I,IMeHH

H.3. Eayuana (naquouamHrrfi raccneAoBaremcrufi yHuBepcurer)>>. Hacroqqufi

oT3brB paccMoTpeH Lr oAoopeH Ha 3aceaaHl/x

MareMarrrKa r4 MareMarl,IqecKax 6usllru M|TV uvr.

2023 ro.rra.

raSe4pu <<BrI.IucnureJlbHat

H.3. BayMaHa or <<04>> oxrx6pr

3ane4yroqufi xaSe4pofi
. <<B rrqucru4TeJlbHag MareMarLI Ka 14

MareMarllrrecKa.fl Sueurca>>

M|TY zu. H.3. Eavuaua.

A.$.-vr.n., npoSeccop r4Mlrrpr4eHro IO.Z.

A4pec: 1 05005,Mocxva, 2-n

ren. +8(499) 263 -64-45,

EayuaucraflyIr.,4. 5, crp. I

e-mail: dimi

flo A n u c r [urvmrpue H Ko IO pux YIr, amor.url a 3 aB ep-u rc

CnegeHrae o Aon)ruocrHoM nllqe

3aBep{rcqeM noAnl{cb

(creneHr, 3BaHHe, 4onxuocrr)

i;n }-;

M.n.
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