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o SraquanbHoro orrrroHeHT a Ha Auccepralll4oHHyro pa6 ory B oprav eaa

KoncranruHa fpnropbeBnqa <MzrpocrpyKTypa HI43KoJIerrrpoBaHHbIx craleft u

oco6ennocru ux pa3pyrrreHr4.rr B prHTepBane Bf,3Ko-xpyrlKoro IrepexoAa),

rrpeAcraBneHHyro Ha co?rcKaHlre freHofi creneHuKaHAuAara rexHurlecKplx HayK

no crequaJrbHocrrr 05.16.01 - <<MerarnoBeAeHr{e r4 TepMLrr{ecK€Ls o6pa6oma

METAJIJIOB II CIIJIABOB)

Arcrya.nrHocrb uccJreAoBaHrrfl. HaAexnocrr u 6esoma3Hocm pa6oru

KoucrpyKrlrroHHbrx MarepLr€uroB B ycnoBlrrx 3Kcnnyara\uu o6ecne.IuBaerct

KoMrrneKcona csoficrB, B T.rr. Bbrcorofi conporprBJrreMocrblo pa3pyllreHuro. E€, n
qacrHocru, xapaKTepu3yer xnaAocrofircocrr Marepn€uon. ,,{na IullpoKoro KJIacca

cralefi, B T.q. Hlr3KoJrerupoBaHHbrx, Br3Ko-xpyrrKoMy nepexoAy coorBercrByer

noBbrrrreHaufi paa6poc 3Haqeuzfi ygapnofi B.rr3Kocrr{. llpupo4a ero Ao KoHIIa He

BhrrcHeHa, B cyrqecraeHnofi Mepe gro Moxer 6rrrr cBr3aHo c orpaHur{eHHocrblo

racrroJrb3yeMoro Ha [paKTurce (a paMKax cepr4€rJrbHbrx yAapHbIX utcrlblraHIafi no

H.H. .{anra4eHrony) o6reMa oKcrreplrMeHT€urbuoro Marepl{ana. B rarofi rrtepe, He

BroJrHe rcHo. 3ro o6crorreJrbcrBo orrpeAeJrlrJro aKTy€urbHocrb AllcceprallaonHofi
pa6oru.

HayuHaa HoBr3Ha pa6orur. llpe4noxeH MeroA BE3yanLI3alluu

rJracrraqecrofi 4e$opuaqnu, corpoBolrA€rrorqefi paspyrreHl4e yAapHhIX o6pa:qon

Hrr3KoJrerr4poBaHHbIX crarefi krHTepBane Bt3Ko-xpynKoro nepexoAa.

SxcuepuueHT€urbHo BbrrBJreHa KoppeJrrrlnoHHar cBf,3b Mex(.qy coorHorrreHr{eM

cyMMapHofi Alunbr xpyrrKux u Bs3KLrx MrrKporpeullrH u BelrvruluHofi y4apnoi

Bs3Kocrkt rrpu ucrrbrraHr4rrx Ha y4apHrrfi uzru6. C ucloJlb3oBaHueM MeroAoB

4zQparqulr orpalKeHHbrx oneKTpoHoB, npocBeqlrBaloqefi Knryru gu$parlJvru Lr

3D -peKoHcrpyKrlnu MlrKpocrpyKryphr 3KcnepI4MeHT€uIbHo yroqHeHo roHKoe

crpoeHr{e repn}rra. Oco6eHHocrLr y+c, npeBpalqeHnfl. B coBpeMeHHbIX

Hr43KoyfnepoAtrcThlx Hlr3KoJlefprpoBaHHbrx u MtIKpoJIefLIpOBaHHbIX CTiLII.f,X C

QepprarHo-6efinurHofi unrpocrpyKrypofi, conocraBJleHhr c pas6pocoM 3Haqeleuit

yAapHof Bt3Kocrrr B uHTepB€uIe Bt3Ko-xpyllKoro rlepexoAa.

[parcruuecKaff 3Harr[Mocrb pa6orur. PacurupeHo IrpeAcraBJIeHHe o

MexaHlr3Max BJruf,Hr4r HeoAHopo4nofi M[KpocrpyKTypbl B JILIcroBoil cra-nz Ha

rrof,BJreHue par6poca y4apnofi Br3KocrI4 (n paMKax rurarsofi rexnoloruu).

Pe:ylrrarrr pa6orn r4crronb3oBan6r Ha npaKTI{Ke B xoAe coBMecrHrrx pa6or

I4MET PAH u I4TII AO "BM3" rpn orrrlrMr43arlnn MLlKpocrpyKrypbl

TOJTCTOJTT{CTOBOTO [pOKaTa U 3OHbr TepMl4qecKofo BJIr4flHUs. HLI3KOyrnepoAHcTbIX

MlrKponerkrpoBaHHbrx crarefi .



fiocronepHocrb [oryrreHHbrx pe3yJrbraroB. HayrHrre pe3yJrbrarhl

nonytreHbr Ha ceprnSnqr{poBaHHoM LrcnbrrareJrbHoM o6opygoaaHr4r4,

rrpnMeHeHpreM coBpeMeHHbrx MeroAoB r,rccneAoBa:auit. Oco6eHnocrr4

MrrKpocrpyKrypbr Lr paapyruenrafi r,r3fr€urLrcb c rrpvMeHeHr4eM 4ayxnyuenofi
ycraHoBKra CrossBeam 1540 EsB (Carl Zeiss) MeroAaMu 4n$parqnrr orpax(eHHbrx

3neKrpoHon ([O3), npocBerrnnarorqefi Knxyrlr 4n$paxqun (lffCA), Mr4KpocKorrr4r4

opreHrarllroHuoro KoHTpacra (MOK), MprKpocKorrnn QorycnpoBaHHoro rroHHoro

rfrKa (OIfl) u 3D-peroHcrpyKrllrlr MlrKpocrpyKrypw @WA[O3. AO3 Kaprhr

non) ruurucb rrpu ycKoprrcqeM Harrpnr(eHun 20 KB rro KBaAparHoMy pacrpy c

ruaroM 100-200 HM, B pelKlrMe BbrcoKoro roKa c 6nHHzsrov 4x4, yrJroM HaKnoHa

B 70" u pa6ouurra orpe3KoM B 15 MM. llpe4craanremHufi MaccLIB

oKc[epr{MeHT€rJrbHbrx AaHHbrx 6u.rr o6pa6oraH c npr4MeHeuueM Heo6xo4uIraux

[porleAyp crar]rcrlr.recrofi o6pa6orrcu 14 npoBepKe Ha Hpr3KoyurepoAl4crblx

Hr{3KoJrerrrpoBaHHbrx Lr MlrKponerLrpoBaHHbrx crarefi Apyrr4x cocraBoB.

Anpo6aqnn pa6oru n ny6rrrKarlnn. OcrosHHe pe3yJrbraru pa6orrr 6suvt

rrpeAcraBneHbr Ha MexgyHapoAHofi rconSepenqur,I u IxKoJIe ro 4r,rQpanquu

orpaxeHHbrx oJreKrpoHoB Oxford Instruments EBSD user meeting 2013, 2019

(aupem 2013 roAa, r. @paHr$ypr-Ha-Mafiue, cenra6pr-orrx6ps 2019 roAa, r.

3p6ax, fepvranm); XIX PoccuftcrcoM clrMrro3lryMe ro pacrposofi srexrpoHnofi

MlrKpocKorrvru u aHurururrecKl,rM MeroAaM uccJleAoBalaufl. TBepAhIX rer (uroHr

2015 roAa, r. gepnorononra); MexgyHapoAnofi roH@epeHqIaz IUMRS-ICAM
2015 (orrx6pr 2015 roAa, r. .{xe4xy, Pecuy6nnra Kopea); Mex4yHapoAuofi

xonQepenquz State-of-the-art Trends of Scientific Research of Artificial and

Natural Nanoobjects 2016, 2018 (anpem 2016 roAa, r. CaHrr-llerep6ypr,
oxrr6ps 2018 roAa, r. Mocrna); Mex4ynapoAHofi roH$epeHqnn Materials

Science and Engineering Congress 2076, 2018 (ceHrx6pr 2016, 2018 roAa, r.

.{apuruta4r, fepuanux); 16-ofi ronQepeHIII4Ia MonoAbIX } reHhIX u crequanncroB

<Honrre Marepl{€ulbl Id rexHoJlorrru) KMyC-2017 (raroHr 2017 roAa, r. Caurr-
XIV Knraficno-Poccuficxnilllerep6ypr); Mex4yHapoAnofi roHSepeHquu

CnNdnoszyrra <Honbre Marepuunbr r{ rexHoJIorI4I4 (nor6pr-4erca6pr 2017 roAa, r.

Cauw., Kzrafi); VIII Enpaazficrcou cuMno3nyMe ro npo6neuau rporrHocrl4

MarepuaJroB ra MarrruH Arrfl, peruoHoB xoJroAHoro KJIIaMara nocBslrleHrer;tit rra,vsru n

80-lerzro aKaAeMrrKa B.lI. JlapuoHoaa Eurastrencold-2Ol 8 (2018 r., r. -flryrcr).
OcHosHrre rroJroxeHlrs Atrcceprarlupr Lr3JIoxeHhI B 5 uy6nuKaIIkIrIX I43

repeqnr xrypHaJros BAK ulutru HHAeKcLrpyeMbIX B cl,IcreMax Scopus z WOS.

AnropeQepar rroJrHocrblo orpaxaer MaTepLI€uIbI AI".ICCeprarIuv' efo

BbIBO,4bI COOTBeTCTByIOT OCHOBHbIM nOJIOIKeHIA'McoAepx(aHlre

AucceprarlnoHHofi pa6oru.



.{nccepmqut HanncaHa qerKzM Lr rroHrrHbrM .s3brKoM, xopouo o$oplarena,
B pa6ore no4po6Ho rlpeAcraBJleHbr reoperr{qecKoe orrracaHlre r4 r{cnonb3yeMhre
gKcrIepHMeHT€uIbHbIe MeroAr{KLr. Pesymrarbr pa6oru, Hapf,.qy c ovenu4nofi
Hayuuoil HosnsHofi , u MeK)T npaKTr,rqecKyro HarrpaBneHuocrb.

3apreqaHnq:
- oqeBnAHo, qro col4cKarenb n pa6ore flprrAep)Kr{B€rJrc.f, TepMr4Honorlrr4,

coorBercrnyroqefi |OCT P l{CO 148-l -201, oAHaKo repMLrH "xpynral
cocraBJltloulat" npHMeHIaMo K MaKpocrpoeHuro r43JroMa rrpeAcraBrsercr He

coBceM KoppeKTHbIM, B CB'3I4 C BO3MOXHbIM AUaIa3OHOM MLIKpOMeXaHII3MOB

pa3pyllreHl4t B rr3JloMax yAapnrrx o6pasrloB: or xpyrrKoro (rpancrpncr€urJrlrrHoro,
3epHorpaHl.IqHoro, uilu ux rcorra6uHaqun) Ao noJlHocrbro B.f,3Koro uilvr
cMeIrIaHHoro. To.rHee 6uro 6rr zcnorb3oBarb repMr{H - MaKpoxpynrnfi KBaApar

(paspyureHu e Ma4poorpsrnorvr) ;

- BaxHbIM .sBr.rercs yrBeplrAeHlre o nepxuefi u nuxnefi tpaHr{rlax
TeMneparypnofi sanzcl{Mocrlr y4apHofi Bs3Kocrrl, cAeJraHHoe n pa6ore. OAnaro

An.r crallefi, noryreHHhrx rro rrrrarHofi rexnoJrornn (a npe4elax rroJrr e€ 4onycra)
LIX noJIo)KeHLIe Moxer 6rrm (z ecu) r{HbrM. B rarou cJrfrae xapaKTeprr3yeMbre

HnxHefi oru6arorqefi uzHuu€rJrbHbre BeJrLrqLrHbr y4apHofi a.f, 3Kocrlr, npeAnaraeMhre

paccMarpl4Barb KaK Br3Kocrr, o6ycnoBneHHyro [pexAeBpeMeHHbrM pa3pyrrreHr4eM,

TaKXe 6yayr ApynaMr4. He rEcrcmorreHo, rrro rlpv groM, BbrBoA o nnxHefi lpaHprrle
xJlaAHonoMKocrlr norpe6yer AorroJrHLrreJrbHoro o6ocnoaaHua, B tracrHocrlrt, c

r{eToM Ha3HatreHzr MeT€uIna;

- rtpz orIeHKe 3aKoHoMepnocrefi pacrpeAeJreH]rrr BeJruq]rH y4apHofi

Br3Kocrlr Ha Hlr3KoreMrreparypHoM f{acrKe B.f,3Ko-xpyrrKoro nepexoga (puc. 46

anropeSepam) rpe6yer cBoero o6ocHonaHrar nrr6op trucra pa3pflAoB rllcrorpaMM

pacnpeAereHns. B npornnHoM cJr)ruae ecrb prrcK Tofo, trro coceAHue pa3ptAbl

6yayr B3ar{MHo KoppeJrr4poBaHbr ra 6unaoAarsnrrfi Br.rA pacrpeAeneHlafl Mo)Ker

rrporBLlTbcr He cToJrb 3HaquMo;

- n pa6ore rroKa3aHa neo6xoArrMocrb rrpoBeAeHlrrr MaccoBbIX LrcnblraHzfi na

y4apnrrfi usru6 npu orIeHKe rrplrMeHnMocrLt Hr,r3KoJIerLIpoBaHHbIX cralefi B

KaqecTBe KoHcTpyKrILroHHhrx MaTepil€rJroB, sKcnnyaTrlpyeMblx B uHTepB€uIe

TeMnepaTyp Br3Ko-xpyrrKoro nepexoAa B cBt3rl co 3HaqnTeJIbHbIM pacce.f,HueM

BEJIIIIIII4H YAAPTTOfi B'3KOCTII. OAHAITO UX IIIICNO MO)ITHO OTITI4MZ3IIIPOBATb, ECJIII

AorronHr{TeJrbHo orleHr{Barb xJraAHonoMKocrb Ha Ivrzulora6apnTHblx o6parqax,

ra6apurrr Koropbrx colocraBr{Mbr c uacrura6oM HeoAHopoAHocra ua6moAaeMhlx

crpyKryp (no usuepeHrarM aKycrl4qecrofi sunccun ) ;

- Ha6lroAaeMble n pa6ore oco6ennocTu pa3nuuylfl B MllKpocrpyKrype, B

paMKax caMoopra]clnsa\uv [poqecca pa3pyrueHus, or M]IKpo-, Me3oMaclura6os x

o6pa:onaHuro Man{crp€rJrbHofi rpeqraHhr, AoJrx(Hbr raKx(e npotBLITb ce6s, kI qepe3



3aKOHOMepHOCTLI npOCTpaHCTBeHHOfi KOHoUrypa\nU OAHOTpT[HbrX sJTeMeHTOB

Ml{KpocrpyKrypbl (n uacura6ax o6parqa, macra). B erofi cBr3r{ 6srlu 6u
IIoJIe3HbI TaKIIe oIIeHKLI reoMeTpllll CTpoeHI,It cTpyKTypbl.

3arcrro.reHne

C,qelaHHrre 3aMeqaHut uMelor peKoMenAarenbHrrfi xaparrep u He BJrLrrror

Ha BbIcoKyIo oIIeHKy Ar4cceprarlzonnofi pa6oru Bopraueea K.f. B rIeJroM

npeAcTaBJIeHH€UI Al,Ioceprar{r4f, BhrrroJrHeHa Ha BbrcoKoM Har{Ho-TexHuqecKoM
ypoBHe u npeAcraBJlter co6ofi 3aKoHqeHHyro HafrHo - xna-rru$r4KarllroHHyro

pa6ory, B roropofi r,r3JroxeHbr HayqHo o6ocHoeaHHbre rexHr4rrecKue Lr

TexHoJIorIarIecKI{e perxeHr{r no orIeHKe poJrr{ Mr{KpocrpyKTypbr n $opvrzp oBaHr4u

ypoBHt xJlaAHonoMKocrpr JrlrcroBbrx crarefi, qro Lrrpaer cyrqecrBeHnyrc ponb Ant
uporHo3a HaAe)KHocrrr ux pa6oru B gKcnJryararJuu

flo HafrHoMy ypoBHror [on) reHHbrM pe3ynbraraM, coAep]KaHlrro u
oQoplareHllro. npeAcraBJreHHiur AlrcceprarllroHH€ur pa6ora yAoBnerBoprer BceM

rpe6oaaurExrra r.r. 9-14 lloroxenu.s o npr4cyxAeHr4r4 freHbrx creueHefi,

yrBepxqeHHoM llocranonJreHneM rrpaBr{reJrbcrBa P@ or 24 cenrs6pn 2013 r. J\b

842, a ee aBTop, Bopra.ren KoHcranrraH fpuroprennv, 3acnyxnBaer

[pncyxAeHufl yrenofi crerreHlr KaHALrAara rexHlrrrecKlrx HayK no c[equ€LrrbHocrr4

05.16.01 - <<MeramoBeAeHlre Lr repMlrrrecK€ur o6pa6orxa MerarrJroB Lt crrJraBoB).

flpo$eccop raQe4pbr MeraJrJroBeAeHr.rtr u Qusurz rpoqHocrkl HI4Ty <MZCnC>,

AoKTop rexHuqecKrrx HayK, npoQeccop,

Kyaps ArercauAp BurropoBllu

r. Mocrna, II9049, Jleuuncrnfi flpocrreKT, 4. 4, (De4epurnbHoe rocyAapcrBenHoe alroHoMHoe

o6pasonareJrbHoe FpexAeHlre Bbrcilrefo o6pasoaauus (Haquoualrnrrft prccJleAoBarelrcrufi

rexnorrofuqecrafi yulrBepcr,rrer <MI4CuC>, e-mail: AVKudrya@misis.ru, r.: 8 (495) 955-00-13
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