
OT3bIB otluuuaJrbuoro orlouenTa

Ha aficcepTallum Ha collcltaHHe

yuexofi crenenn raugxgara t[ustrco-MareMarllqecKlx HayK

I{.rrnuuxoro,llenuca Koncras.rllnonuqa

na reuy <<{nc.reuHoe MoAeJrltpoBaHue npoqeccoe ae{opMarlu[ rl

pa3pylneHl|fl MaTepItaJIoB npII IIMnyJIbcHbrx Harpy3KaD)

rro c[eqraJrr,Hocrr 01.02.04 <<Mexannrca getpopuupyeMoro rBepaoro reJrD)

B guccepraquu paccMarprlBaerctr qucreHHoe MoAerI'IpoBaHr4e npoqeccoB

4eQoplraquu u pa3pylxeHrrt MareprrfioB nprr r4MnyJrbcHr'IX Harpy3Kax. I4sytatorct

npoqeccbr, I]porlcxoA'nl]re flplr Bo3AeicrB{I'I Ha MerarrEl ynbrpaKoporKoro Jla3epnoro

I,I3]I)^{eHu,I, npli B3arrMoAeicrBI.IIi Hafperblx ToHKux MeraJlruqecKlIx rrreHoK co

creKIr{Hr{lIMIr noaJroxKaMli, a rarcKe rlJlacrl4qecraa 4eSopuaqut SHeprerrlqecKr4x

MareprrzrlroB (r:pr,rn.rarue BelqecrBa (BB), nopoxa, 'IporexHrrqecxl'Ie cocraBbl) npl4

cra6ounrescugltoM Mexanl{qecr(oM eos,4eicruru ua nux. [anurre fBJIeHrz{ rrrl4por(o

Itcno;Ir3),Torcf, e pa:uoo6pa-:nrrx rexuoJlofl4qecKlrx npr loxeHusx, IroSToMy Ilx

\.4 a'r eMarfi qecxoe onhcaHl-'je tBJlterct arrya'luuofi raAaqeii.

[accepraqur cocrol4T I43 BBeAeHI'It, Tpex rnaB I4 3axrloqeHut, u::roxena ua 1 17

crparr,rqax, BKJIIoq aet 42 pucynxa u 6u6tuorpa$wo us 7 9 namtenoeaHltfi.

Bo BgeaeHliu. Aaercq onucaHr4e aKTyaJIEHocrIl, aocroBepHocrr'I, HayIHoi

HoBrr3Hbr u npaxruuecrofi qeuHocrlr 3aaaq, paccMarpllBaeMlrx B pa6ore. Kparro

cQopuy:ruponanrr qenu pa6oru.

I{e,rrro 4r.rccepraquonuoft pa6orr'I aBrr'eTcg, pa3BrlT[e MaTeMaTI,HeCKITX

ro,{ AetcrBueM IlMrryrbcHblx Haxpy3orqMoAelefr ollucaHl4t rroBeAeHI'It MareprraJloB

ar<rloqatourrx e ce6q:

1) orurcanue noneAeHllt MoHoh?r4crfiJloB Mera:rJroB npl'I cy6nunocexyn4nou

ra.:epnou aos4eftcrBr4l,I c )4reroM I'Ix ynpyrux cBofrcrB,

2) yter nutuuus, curr a\re3vr4 ueN,{y menrofi u no,4roxKot, a raKxe

BO3MOXHOCTb Blr)',TpeHHero pa3pyueHl'It TIJIeHKI4 I{ ee OTpbIBa OT



NOIJIOXI(I] B CI4CTEMAX <(TOHKA' MCTAJIJII-IqCCKA'I IIJICHKA - CTCIUUIHHA'I

rroaJroxKD), noABepraeMErx o6Iy.IeHIIo ynhTpaKopoTKliMrr Ia3epHr'rMI4

I,lMnyJIECaMX.

3) yler axzsorporH;rx cBofrcrB orAeJlbHblx KpI4craJIJroB SHepferaqecKrrx

MareprraJroB I,I ux B3aIiMoAeicrBI'It Apyr c ,{pyroM npu MexaruqecKoM

gamvxenuu cla6ofi [HTeHcI4BHocrI4.

Cogepxanue arlccepralll,rr'l sBrflercs IlocJIeaoBareJrr'HEIM, pa3BepHyrblM Ir

,qocraroqHo Mero,q[qHEIM o6ocnosaHueM olrucaHH;rx Bo BBeAeHIiI'I ocHoBHr,Ix

IIoJo2xeHIIi, BbIHocIrMr'Ix Ha 3ar{Irry:

1. ,{nx ropperruoro or rcaHr{t pacnpoiTpaxenru ylpyr}Ix BoJIH 6orburofi

aMnJrrrryAbl B MoHoKpI.IcrarJIax MerzuIJIoB npl4 Bo3AetcrBarr yJIbrpaKoporKI-IX

Jra3epHLrx r4MnyJlbcoB neo6xo4rzlro ,{oIroJlHI4Tb cynrecrByloullle ,{B)xreMnepar)?H;Ie

MareMaruqecKfie MoaeJIlI cralacMBIMI4, yqIrrFIBauqIrMIr ynpyfl{e ceoficrsa IioHHofi

noAcrrcTeMbL

2. llpn o6'nyuer'l4lr yJr;TpaKoporKIrMIr JIa3epHbrMI'l llMrryJrscaMri roHKIix

MeraJrJruqecKrix n:renor (10 - 100 urrl), pacrloJlonteHHr'x Ha roJlcrr,Ix creKJItHH6x

noaJroxKax (necno:rsro ur<v), cyuecrayror rpl{ pe)KrrMa ,{BI{xeHrr{ nJIeHKrl B

3aBlrcl4Mocrrr or nor:rorqenHofi 3HepfI4Ir r43JIyqeHI'Ig.: Kone6a-uur, orpbrB ee IIeJIIiKoM Ir

BHyrpeHHee pa3pyLxeH fie n,reHKH.

. 3. I4uw\ubposaH e BB 3a cqer JIoKaJIIcaqlI[ nJracrliqecKoro reqeHl4s rpl4

MexaHl{qecKlrx yAapax cla6ofi ItHTerrcl{BHocrr'I Bo3MoxHo MoAerI4poBarE c IIoMorIIbIo

KOHeTTHO greMeHTHOfO MerOAa rpucra,r.irrnecxofi ruracrl4qHocrl], Korop6li no3BojTter

yr{r4T6lBarb aHr43orponHbre cBoicrBa or,qe,lbHhDi KplrcraJrnoB BB, a rarxe ux

B3a MO,[eiCTBte.

llepeax r:raea nocBtrlleHa onucanlrro paclpocrpaHeHrxr ynpyrrx BoiIH

6onrruofi aMIrJII.ITyabr (nopxgxa 1-10 ffla ro cpaBHeHrzlo c o6lr'{Ho nabno4aevrrnau

nprr Mr,rKpoceKyHAHoM Bo3,{eicrBllu noprgra 0,1 ffla) e vonorpucraJlJlax MeTaJIJIoB

npra cy6nurocexyguoM JIa3epHoM Bo3 neircrBrrLl.



lnasa 2 rocequeHa onucaHr.rrc TIoBeAeHI.IJI ,tonxoil ueralluqecKoii n,Ter or

crernfiruofi nog.ltoxKe, npr'r BcAetrcrBrzr{ yJtLTparoporKofo Jla3epHoro I{MnyJIbca'

Tperux r:rana nocBtlrreHa orfi caHr{ro r4HxrM}rpoBanln anu:orpolnoro BB

crrer roKarrBauuu n:racrzuecrcoi geQopMaIII4Iz, npFIeM ,An{ onacalru.{ 3Toro npoqecca

uc[orb3yETcs I(oHeqgo sleuegTlrdi MeroA KpIrcraJIJII]qecKofi lracruqHocrl'I.

Hayvxar rroBr{3Ha,quccepraqzonuofi pa6orrr :arrrorraerc.s B creA}'rouleM:

Bneparre B cy recrByroull4e aBlxreMneparypH;le MareMarr4qecKl4e MoAeJIIz

cpeAbr, onr{c6rBaroulrre yirbrpaKoporK{e na3epHble so:Aeficrsut, 6rr:rn go6aareurr

cJrafaeMlle, orBeqalonlrre 3a npoqHocrHble cgoficraa MarepIiaJIoB. [a-unat

voguQuxaqnr noaBoJrr4Jla on[carr' Mnoxecreo eibnepuveHToB Iro reHepaqurl ylpyrux

sorH 6orlrrttofi aMnJII{TyAhr B METaJTJIT{qecKIrx nJIeHKax, r-ITo Ao 3Tofo He y,AaBaJloch

C.{eJIaTI' B paMKaX KOHTIlHya.lI6HOrO MOAeIIIpOBaHI4{'

flo4to6noe quclteHHoe onl4caHrre Bru-sHI.It creKrtHHot no,{roxKu Ha

,{r4HaMr+recKoe rroBe,{eHrre roHKofi Merarll4qecroi nireur<l{, uaxo,ryruleiicx ua uefi, npl'I

ee JIa3epHoM o6ryreuraz c yrrgToM orplrBa u pa3pylxeHl.It TIJIeHKIi raKxe rB:lfrerca

noerrrr4. PaHee I{ccJreAoBaHIrt ofpaHITtIrrBaJIIlcb aHa.lrr4T{qecKI'IM paccMoTpeHlreM

ynporleHHr,rx 3aAarr rlr.16o paccuarpuea,rucr cno6ognrte rreuxra.

Bneperre AJUr MorenupoBaHvs tltaulJrz.rlpoBaHas aHl{3orponsoro BB npuuenen

KoHeqHo gJleMeETrrbrfi MeroA Kpltcrarrll'{ecKoil nJracrl4qHocrl'I. Tarofi nonxoa

no3BoJIteT paccMorper6 HanpsMylo B[usHr4e aHr,r3orponvu KpIrcTtlJ]JroB MaTepIlaJroB I{

zx a:arauo4efictsut Ha JIoKanIBarI{Io rlJlacrliqecKoro reqeHut 6el eee4enul

,{OnOJIHI{TeIITHbIX npeAnOJIoXeHIIIi.

Pa6ora srrnorHeHa Ha BErcoKoM Ha) {nou ypirele. uarepualrr pa6orrr ra:noxenlr

aprlr,{eHTr{poBaHo. AnropeQepar orpoKaer ocHoBrrble oroxeHlls aucceprarll4oHHot

pa6orur. Marepuansr ,qliccepraql{I4 AocraroqHo no:ruo ony6truroaaHLl Ii rrpornJlli

neo6xoararrnyo anpo6aqruo ua xonSepeuqraax u ceMuHapax. Ocnosuue p*ynr'rarbl

ory6raroaanu B Me)KAyHapoAHbrx peqeH3rrpyeMrrx xypHallax, r'rH,4er(c[pyeMbrx B

cucreMax Scopus unz Web of Science. ,{ocronepuocrs p*ynbraroB uccreAoBaHufr



o6yc.[oBreHa r4x corJlacrreM c SKcrIeprrMeHTarBHbIMI'I AaTTHFIMI] x p*yJlbraraMlt

MOAeJILlpOBaHI4t, npOBeAeHHbIMV aTOMI4CTI4qeCKLI MIt MerO,4aMIi.

,{uccepraqnouuax pa6ora npe4cranlxer co6oft qeJrocrHylo HayqH)to pa6ory, a

Koropoi pa3BrTbr MATCMATI.IqECKI,IC MOAe,l MaTeplanoB. rMetolIlre

Qyx4avenra:moe, TaK rr rlplrKnaAHoe 3llaqeHlre.

flo cogepNaremnofi uacru pa6o:mr rnaerorcr creAlrolql{e 3aMeqau{q:

1.B f:raee 1 .racrr' pe:ylr'raroB coorBercrBysr crf{alo, Kor,4a B IIJIeHKe

cocynrecrB)'ror rBep,{at u xngrax Qa:a. Ho ue nonlrno, rlx KaKrix coo6paxeuuii e

groM cJrfrae 3a,4aBarac6 Harlarbua-s (on$rarypaqur n xax o[I'IcbIBanocL nJIaBJTeHI'Ie.

HAI.ITLI COIJIACHO2. B reKcre Alrcceprallltu He y,4aJlocb HatTu no-flcHeHuq ypaBHeHI4Io (1.11)' cornacHo

KoropoMy e:rexrponntrii u ItoHHbrfr BKJIaAIT B AaBreHIre cyMMxp)'Iorct, xor.s' KaK

I.I3BecrHo, qro 3reKTpoHHbIfi ra3 B Mera,'Irax He .{Brterc-' I{AeeuIr'Hr'rM ra3oM.

3. Ha crpanuqe 30 B alrccepraqun cKa3aHo, qro <ueroA MA ne IIo3BorIJIer onrzcslBarb

AByxreMnepart?Hoe cocrotHlle MareprraJrD). 3ro ne rar u oAo6HbIe pa6orl'r

cyruecrByror. Iloarouy 6rrro 6rr yMecrHo cpaBHr4TL rlpeAnarael\rylo s lrase 1

MoAeJr; 14 nor)/qeHHble p*yJlbrarll c HeAaBHI'IMI4 pa6orault corpy4llllron OZBT

PAH ro cpaBHeHlrrc MoJIeKyJItpHo-aIrHaMI{qecKI'IX rr KoHrrrHyailrHrtx

ABlxreMrreparypHbx Mo,{ereii (cv., nanpuuep, V.B.Fokin et al., Appl Surf. Sci,

2017,396, r80Z).

4.IIpu o6cyxgenn[ a frase 3 ueroga r<pucra:u]r'{ec(oi nnacruqHocrrr AJUI TBepA6Ix

BB paccyx,{eullq Be,{yrc{ cJTHIITKoM orBlreqeHHo. flpu orcyrcrBl4lr

cooTBercrByolqrx sKcngpuMeHTaJrrJHEIX ,AaHH6rX '{:rq BB N{oNHO 6lr:ro 6lr'

HanpI.IMep, npr4BecTI{ ,{arrHsrc llo [nacTI4YHOCTl{ AJI' Apyfrrx KpI{CTaJTJIOB, COCTOTI{nX

rl: MoneKyr croNnoi crpyKTypbl. Onucanue cpaBHeHI'It p*yJlbraroB pacqeroB c

gKcneprrMeHToM r frase 3 uepec-ryp KparKoe, qro 3arpyAlrJler noHIiMaHI{e

coorBercrBl4t \4oaerx x tltvepetuft .

Buecre c reM, yKa3aHHbIe 3aMeqaHlit He )nlalrqror 3HaqltMocrl{

Ar4ccepraqrroHl{oro ltccJleAoBarllir. [uccepraqur. orBeqaer rpe6onanurlu,

ycraHoBJreHHbrM MocxoscKuv focyAapcrBeHHbrM yHI'IBepc[TeroM LlM. MB:

(1.r2),



Jlououocona r pa6oraru no4o6uoro poga.

Co4epxanue Arrccepraqal4 coorBercrByer rlacrropry crleqlraJlbuocrli 01,02.04 '

<Mexauuna 4e$opMlrpyeMoro rBepAol'o renat (no $ra:urco-uareuarrnecKl4M HayKaM),

a raKJ(e KpIrrepI,ItM, onpeAeJreHHbIM nn. 2.1-2.5 florolreHu.{ o np[cyx,{eHrrrr }qeHhrx

creneHeil s MocKoecroM rocyAapcrBeHHoM ylrltBepclrrere rn'r. M.B. JloMoHocoea.

,{lrccepraquonnaa pa6ora oQoplr:rexa cof:lacHo [p[roxteHu.,{M No5, 6 flo:roNena-r o

Ar{ccepraqr{oHrroM cogete Mocxolcroro' rocyAapcrBeHHoro yHI4BepcI4Tera I4M. M.B.

JIoMoEocoBa.

Taruv o6pa:or',r, corrcKareJlr, llrss[qnni'{exuc KoxctaHlxnosrl'l

3acJly)ru{Baer npr{cyx,{eHl'Itr y'reHoi crenenr'r rduAlaara {uruxo-uareuar[qecKrrx

HayK no cflequarlbHocrl4 0l .02.04 (Mexauurca geQopur'rpyeMoro rBepAoro rena.
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