
OT3bIB orbrqua,'IbHoro orrnoHeHTa

o AHcceprarluu Ha coI-IcKaHxe yqeHot creneHu KaHAl,|aara

Qlr:nro-varelrarnqecxtx nayx I4.'runuunoro.{enuca KoncraHruHoeHqa

r'ra reMy: <<rlllcrennoe MoaeJrIrpoBaHue upoqeccon geSopMaunu tl

pa3pylneHurr MaTepuaroB nplr lrMIryJIbcHt'Ix Harpy3Kab)

no crrequaJrr,Hocru 01.02.04 - <MexaHlrrca ,qeQoptunpyeMoro rBepAoro reJla)>

fiuccepraqru A.K. I4[LHIiIlKoro rrocB.tureHa rrltcreHHoMy MoAeJIIrpoBaHI.Irc

HecraqrroHapHr,rx al.IHaMriqecKux npoqeccoB AeQopul1poaaul'Ix u pa3pyrneHrrt

MaTepxanoB rtpl IrMrIyJrbcHLix Te[JroBbIX I4[rl MexaHHqecKI.Ix no:,qeficreu-rx. B

pa6ore paccuarpl,tBatorct Bo,'IHoBbIe npoueccbl, Bo3HuKalorllle f{plj AetcrBl'ju Ha

MeTaJIJIhT yJrr,TpaKopoTKofo Jra3epHolo I43JIyr{eHIitJ a TaIOKe np B3auMoIeucTBI4u

Harperbx roHKItx MeraJiruiqecKllx IIJTeHoI( co crerosHHLIMI4 nog:roNr<alru. Itpoue

TOfO, r-JCCjre,{yercr ,4riHaMtirlecKoe rIoBe,{eHIIe 3HepleTur{ecKLIx MarepI4aJIoB

(e:pr,reuarr,re ael\ecrBa, luporexHrqecKue cocraeu), IloaBepxeHHi']x

cra6onnteHcl,reHoMy MexaHHrIecKoMy Bo3AeiicrBLfto c yqeroM nJracrI,IqecKI.IX

4eQopuaqnii. floAo6noro po.qa npoqeccbt tl conyrcrBylorwie IIM tBJreHitt

npotBJr{torc{ e pa:noo6pa:usrx rexHriqecKllx npuno)I{eHl{lxi o,qHaxo, HecMorpt

Ha rr3BecrHtIe 3KcneprrMeHTaJrbHble u reoperl4qecxhe pe3y,'Ibrarbl n :toii o6nacru,

Mnofr4e Bonpocbl ocrarorct I.I3yTIeHHIIMLI HeaocrarorlHo. Taxmr o6pasot'4,

aKTyaIbHocTIr TeMbI AUCCepTaquU HeCOMHeHHa KaK B TeOpeTuqeCKOM, TaK I'I B

npaKTuaIecKoM IlnaHe.

Ile,rrro gr,rccepraquonnoii pa6oru tBJlterct pa:pa6orra MareMarurrecKax

uoAe:rei, onuchrBaroulux noBeAeHre MarepI4aJIoB noA AeiicrB[eM I.IMnyJIr,cHbIX

BHeuHrx Bo i.a,eiicr Bfi ir. OHa eK,' lro,iaet e ce6t:

- ofiiicaHne rroBgagHrlr MoHoKpr.lcrajr,'roB MgTaJr]roB npu cy6nurocexyn,qnou

ra?epHo\4 Bo rAetc lBhl-1 c yeeroM ux ) np) rxx c8ol.1c r B:

yqer HaJIIlqut cIIr aAre3rrrr MexAy n,'leHKoil u nognoNtoi, a raK)Ke

BO3MOXHOCTb BHyrpeHHefO pa3pyueHl,It ITJIeHKI.I lI ee OTpbIBa OT IIOAnO)Iffrr B



CI4CTCMAX TXIIA (TOHKA{ METAIJIITIECK'UI NJTCHKA _ CTCKJI'HHA' NO,{NOXKa)>.

nolBepraeMbrx o6ryrreHrzro yJlr,TpaKopoTKr.rMrr Jra3epHbrMrl r4MnynbcaMr4;

- yqeT aHll3oTponHLIX CBOTCTB OTAeJTbHbIX KpI4CTa.JrJrOB 3HepreTLIqeCKliX

MaTepl4aroB ir r4x B3ar4MoletcTBt{t ,qpyf c ApyfoM npr4 MexaHurrecKoM

Hafpy)I{eHnI4 cJIa6oii uHTeHcrrBHocTu.

Co,qepxauue ar{ccepraqux cocraBrrror BBe.qeHHe, Tprr fnaBli, 3aKrloqeHl4e

lr crllcoK Jrnreparypu u: 79 xauveuosaHui. Pa6ora u:roxeHa Ha 117 crpanuqax,

or , r touar  42  pucS u  ra .

Bo areAenru o6ocHoBaHr,r aKTyaJrr,Hocrr, TeMr,I Aucceprauuu, 9e HayrrHat

HoBu3Har AocroBepHocr; r{ rpaKraqecKa{ 3HaquMocrb. CQoplrynuponaua qenr

paooTr,I u npeacTaBJreHr,r rolroxeHrir, Br,rloclzMbre Ha 3arqI,ITy.

.{altnefiruee coaepxaHrre aricceprarluu g,Brrfle'tcr ocJIeAoBareJr;HLlM,

pa3BepHyrbtM a l'reroauqnr,ru o60cHoBaHr4eM BbrHocrlMbrx Ha 3a[Iur) no,roxeuuii,

cEopMyJIupoBaHHbrx Bo BBeAeHrl'i.

flepnan rraoa nocBrlleHa oru.rcaH[ro pacnpocrpaHeHr4r ynpyfux BonH B

MOHOKpI,ICTaInaX MCTAJIJIOB nprl Bo3IeI40TBI4u yn6TpaKopoTKr.lx

(cy6nuroceryHlHr,rx),ra:epHrrx uMnynbcoB. AMnnuryla 3rt4x BorrH BeJrrrKa

(nopllra 1-10 fna) ro cpaBHeHriro c o6rrvuo na6:to;aeMbrMrr aMrrJl4TyAaMH BoJtH

(nopx4r<a 0,1 fIIa) npx MriKpocer(yHAnou ao:neficreun. [:rx ropperrnoro

onllcaHxr paclpocrpaHeHrir yirpyrux eoln oo:rbuoiA aMnrr.rry,[6r cyuecrByrorqne

aByxTeMrrepaTypHbte MaTeMaTr4ggcKrle Moaeri] IonoJrHeHbI cJTafaeMbrMri,

ytllrr6rBaroxllrMr4 ynpyrr4e cBoiicrBa rzoHHoi'i noAcr4creMbr. Pa:pa6oran

cneqaa.nr,nrrii gblqucruremnrrii r(oA, no3Boltsroruuii uposo4urs MareMarrrrlecKoe

MOAeJrr4pOBaHue AByxTeMnepaTypr{btx arrr{aMr4qecKax npoueccoB B Merajrnax c

y.IeroM ynpyrux csoficre. 3ro rr03BoJrrrJto r.i3yLrr4rr, AByxreMneparypHoe ynpyrce

AIIHaMI-irIeCKOe noBe.qeHue MeTa,'IJroB tsrrJto'r'b I(o IIX IlaBJIeHLIq.

Bo eropoii rJraBe r4cc:reAoBaHo noBeleHue roHKofi uetalluqecnofi n,temu

(10 - 100 nu), naxo4rqeiicq Ha rorc,roii (trecxo:trco urw) crernluuoii

noAJro)KKe, npn Bo3ler.rcrBur4 yJrlTpar(oporKoro na3epHofo i.lMrrynbca. Bnepnue

qucIeHHo u3yr{elia 3aBr.rcuMocTl XapaKTepa ,qBlt(eHrrr IJIeHKII Ha nonJloxi(e oT



irofJrol]leHHoi Jra3epHoi 3Hepfuu. ycraHoBJreHo cynlecrBoBaHlle rpex pexliMoB

aBu)r(eHi.rr irreHKrl B 3aBl{crrMocr}l or riof]IoueHHon 9flepfr1ll l{3JryrleHxf:

Kone6aTerbHbri:i pe)KrrM, ,4BI-{xeHLIe nneHKn npu rroJrHoM ee orplrBe or rloAjloxKrr

ri ABrrxeHrre npu BHyTpeHHeM pa3pyueHrtr rrJIeHKrr.

Tpersl r.iraea rocB.slqeHa rrccJleAoBalrurc npoqecca ITHHLII{IzpoBaHrrt

aHrr3orponHofo B3pllBqarofo BelIecTBa (BB) 3a c.IeT roKafl,r:arJuu uacruqecrofi

aeQopMauu[ [pri MexaHirrlecKax y.qapax cla6oi'i usreucueuocru.,{.il;l

MareMar!.rqecKofo Mo,qeJlripoBaHnfl TaKoro npouecca BIIepBbre rrcnoJr63oBaH

(o"€ , iHo- rne \4eHrHbr t  Meron rp rc ta , r , r rvecro i i  nJ racr f lqHocr r .  Koropbr i

[o3BoJrrer ylrecrb aHu3oTponnr,re ceoictaa oraelbHslx KpxcTar,']oB BB, a rarxe

i.rx sranvoneiicteue.

3an,rroqenue coAepxur nepeqeHr, ocHoBH;IX pe:y:rraron pa6orrr

Hayvuaa HoBrr3Ha .qr,Icceprarruonnoii pa6oru sanJrroqaerct B cJleAyrorrlgM:

L Blepar,re B cyrqecrByrorque .4ByxreMneparypHEle MareMaruqecKlie

Mo.qenu cpeabr, onr.lc;IBallrque ynbrpaKoporrere ,'ta3epH6le eo:4eiicraun, 6unu

.qo6asreHst cJlafaeMhre, orBeqarcrll4e 3a ynpyftie ceoiicrea l'tarepua.ror. ,{aunal

MoanouKaul4r Iro3BoJII,IJIa orucar6 MHoxecrBo SKcIIepItMeHToB no feHepaql{u

ynpyrllx BoJrH 6o.llurofi aMnrlITyILI B Mera[[I4qecKI,IX nJIeHKax,.ITo no 3Tofo He

yaaBajrocb cagnaTb B paMKax KoHTriHyaJ'rbHofo MoaenupoBaHri.s.

2. Bneper,re npoBe.qeHo no4po6uoe qucJleHHoe uccJreAoBaHrre BrrH{HI4-{

crexalunoi noAJroxKl.l Ha aLiHaMLi,recKoe noBe.[eHve roHKoii Merai, 'rrgecKoii

nneHKr{, HaxoArrureitct ua ue:|., npH ee na3epHoM o6:ryuenuu c yrleroM orpbrBa rl

pa3pyueHI.It n,tegrn. Panee r4ccre.{oBaHrrr orpaHligKBaJlr4c6 aHarI-{TItrIecKIrM

paccMorpeHueM ynporleHHbrx 3aaa{ JIIaOo paccuarprranucr, cno6oAltue n,tenxn,

3. Bleperre alu Mo.4eJrupoBaHx.s r4Hr.ruur4poBaHux auli:orponnoro BB

npHMeHeH r(oHealHo 3JreMeHTHrrfi Mero,q xpncran,ru.recrofi n,racrrquocru. Taxoii

Iloaxoa [o3BoJrrrJr paccMoTpeTb B,'MtHI4e aI.II43oTpo[xr.r KplrcTalnoB MaTepI4a,'IoB I-I

ux a:auuogeictu,It Ha Jrora:rn3arrno uacrurrecKofo rerIeHLIt 6e: eBeAeHuq

tronorH 11 l eJ.lbHbrx npearoroxeH xii.



flpaxruvecnar qeHHocrr, pa6otu cocronr B ToM, rrro ee pe3y,'I6Tarbt

Mor(Ho LIcrIoJIh3oBarE Anr 6olee r:ry6oxoro rroHrrMaHr.I{ pa:uoo6pa:iir,tx

TexHoJIOrUqecKIix npoqeccoB, cBt3aHHbrx c npHMeIIeHI{eM JIa3epoB, a TaKXe c

ItcnoJrr,3oBaHueM 3HepreruqecKllx Marepualon (BB, nuporexuuvecrux cocraroe).

ObocnoeaHHocrr u aocroBepHocrr, pe3ynbraroB axccepralll,Ilt

o6ycloanena KoppeKTHocrr,Io nocraHoBoK 3aAarl, nprrMeHeHrreM aAeKBarHbrx

qIICIeHHbIX MeToAOB Ii COIJIaCII9M pe3yJILTaTOB C 3KcnepIIMeHTaJIbHbIMI'I

,4aHHbrMrr, a raK)Ke cof,'IacueM (B, rracTHblx cryrla_{xJ c pe3yJibTaTaMr,I,

nolyr{eHHhrMn apyt iM{ MeToaaML.l.

IIo pa6ore nMerorcfl c.lreayrcrque 3aMerraHuq:

1. B nepeoi rJraBe Ha crp. 37 ylouluyT o uripoKoAr.rana3oHHoe ypaBrreHxe

cocrorHl4t aJrIoMltHI.tt .qJrr orucaHrrr noBeaeHlrr ctexna.6r,rno 6r,r yuecrur,rl'r

npoKoMMeHTr.rpoBaTb 3To ypaBHeHrre B al4ccepTarlau.

2. B nepBoii r:raBe rrprl tlopuynupoare za.natu o6 r4MrryJrr,cHoM HaxpeBe

a,rroNrrauueeofi nJIeHKu, pac[onoxeuuoij na crer,rasuoi loa]ro)r(Ke, He BbrrrucaHbl

ycr'Ioaxr Ha r(oHTar(Te Il[eHI(I4 I,i cTeKJIa.

3. B nsrolr pa3Ae,re nepBoii rJ'IaBr,I B 3aAarre o6 yaape noprxHeM no

artloMrrHneBoMy o6pa:qy c;regoea,ro 6u cQopuy.irupoBar! HarrarhHr,re 14

fpaHxqH6re ycIoBI.tt.

. 4. B rperr,efi r:raBe ,qncceprarluu xerareJr;Ho 6uro 6u npeAcraBrrrb

rogpo6uo nonHyro MareMarrrqecKyro nocraHoBKy 3aAarlu .qrt paccMarpl{BaeMoro

o6pa:qa aeprreuaroro BeluecrBa.

5.  Crou, ro 6ur  1ra:aru BeJ. luL l iHbr  ccopocref i  aeQopvaur f i  ror r  6ur  e

HeKOTOpLTX r13 paCCMOTpeHEHX B Ar4CCepTaUUr 3aAaq.

6. 3aMe.raHr.r.{ peAaKrlr.roHHoro xapaKTepa. B rercre riMeercr pra

HeroqHocret u olerlaToK, HecKoJILKo 3aTpyAH{IoUIix BoclpHrrrre Marep}iajra.

Tax, narpuvep, na puc. 1.10, 1.11 orcyrcreyror o6o:uaqenuq l.r quSptr no ocu

opAuHar; Ha crp. 74 a clopr'ry,re (2.25) coaepNarcf orerrarKa. He gnl ecex



BeJrurrr.rH, BXoAflUlrx B ypaBHeHr.rt (1.27), (1.28) Ha crp. 52, B reKcre ,qaHa

pacr[[OpoBKa o6o3Har]eHr4i1. 3ro Ne o,l:nocn,rcq u r Qopuy:re (3.3) na crp. 86.

CAenaunsre 3aMer{aHus He cHI.IXaIor BxcoKoil oIIeHKri Allcceprallun A.K.

tr4nsnuqroro, r(oroparr rr3roxeHa ,{ocraroqHo uoApo6uo u xopouo o$opr'aneua.

3an.nroqenue,,{lrccepraquonuar pa6ora,{.K. I'Lnssaqxoro BbIIIoJIHeHa Ha

BbICOKOM Hayr{HOM ypOBHe, ee MaTepliarbl I,I3JIOXeHbI apryMeHTHpoBaHHo I'I

enorrre o6ocHoeanr,r. Ona npe,qcraBmer co6oi qelocrnoe 3aKoHqeHnoe

LIccIeAoBaHIle, B I{OTOpOM IIOIyqeHbl IIOBI,Ie .Ba)KHble pe3yn[rTaTLl S O6IaCrU

MaTeMaTI,IqeCKOfO MOAeIUpOBaHIiS AIiHaMI.IqeCKOfO rIOBeAeHI,It MareprraJloB,

Koropbre rrMeror Kar( HayqHoe, TaK u [paKTur{ecKoe 3uaaleHve. AaropeSepar

npaBrrnbHo rr IIonHo OTpaXaeT ee coAepXaHIIe, oCHOBHLIe pe3yJlLTaTbI

B )nypHaJ'rax u3 nepeqHt, peKoMeHAoBaHHofo BAK PO, e

perleH3npyeMbx xypHaJrax, r.rH,qeKcHpyeMbrx B cucreMax

ony6.ruxoeaur,r

Scopus unu Web of Science, a raxNe anpo6upoBaH;I Ha Mex.4yHapo,qHblx rr

poccnficrr,rx Hayr{Hr,rx r<on$epenqulx. [uccepraqlu orBeqaer rpe6oaanuna,

ycraHoBJreHHbrM MocKoacKl.{r4 focyAapcrBeHHLIM yH[BepchreroM l.t'l'resn M.B.

JlolaoHocoea r pa6oralr nogo6noro poaa. Cogepn<auue .4l4ccepralrxu

coorBercrByer nacnopry cneqllaJrr,Hocrll 01,02.04 - <<Mexauura

aerpopr'rupyeuoro rBepAoro rena> (lo Qu:uro-uareltarr,Iuecruu nayxau), a

TaKXe KpxreprrrM, onpeneneHHhrM tn. 2.1-2.5 llo,rdxenus o [pllcyxAeHt,rll

yqeHr,rx creneHeii g MocroscKor4 rocy.(apcrBer{HoM yHnBepcl,irere I.IMeHI,I M.B.

,rlouonocoea, a rarxe orfopu:rena, cof,'IacHo npunoxeuuru Nl 5, 6lloro)KeH t o

A[cceprarrr'loHHoM coeere MocxoscKofo focy.qapcrBeHHoto yHrrBgpcurera rrMeHI.I

M.B. JIoMoHocoea.

Mex,qyHapo.qHr,rx



HayK rro crequalbHocrll 01.02.04 (MexaHr,rKa aeoopMupyeMofo TBeplofo

TCJIA).
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