OT3bIB
O(HIIHATEHOTO OIIIOHEHTA Ha uccepTanuonHyro pabory Jln IOmmn BragumupoBHED
«ABTOBOJIHBI JIOKAIH30BAHHOH NJIACTHYHOCTH HAa TPaHUIe pa3aena AeopMHupPYyeMBbIX cpe»
IpPeICTABIEHHYIO Ha COUCKAHNE YIeHOH CTeleH: KaHauaaTa GH3UK0-MaTeMaTHIeCKHX HayK

o crnenuaisHocTH 1.3.8. — pH3KKa KOH/IEHCHPOBAHHOTO COCTOSHHSI

AKTYaJIbHOCTh TeMBI JHCCEPTALHH

OjHO# M3 aKTyaTbHEIX 33789 COBPEMEHHOH (HH3MKH KOHIEHCHPOBAHHOI'O COCTOSHUS SBISETCSH
WCCNeIOBAaHHE IIACTHYECKOH e(OpMallid MHOTOKOMIIOHEHTHBIX METAJUTAYECKHX MATEPHAJIOB.
BaxHbmM nprMepoM TaKHX MaTepHaJIOB SIBJIIOTCSA KOMIIO3HI[HOHHBIE MATEPHAIIBL, K KOTOPBIM OTHOCATCS
W METaJUIMYECKUE CIUIaBBl CO CIIOMCTOM CTPYKTYpoW. B OTIHMYMHM OT MOHONIHTHBIX MaTepHaloB
3aKOHOMEPHOCTH Pa3BHTHS (DU3UUECKUX MEXaHU3MOB IIIaCTHYECKOM nedopMaliuu 3THX MaTepHalloB
BechkMa CIIOXKHBI M HCCIeIoBaHBl HemocTatouHo. OcoOblii HMHTEpec IIpeICTaBIITIOT 0COBeHHOCTH
pacnpocTpaHeHHMsT aBTOBOINH  JIOKAJIM30BAHHOM IUIACTHYHOCTH B  CTPYKTYpPHO-HEOIHOPOIHBIX
Marepuaiax, a IMEHHO IIepexo]] 4yepe3 INIOCKYI0 IpaHuIy pasnena ¢a3 nedopMupyeMBIX MaTepHAIOB C
Pa3HBIMH KPHCTAJLUIMYECKUMH PELIETKAaMH 1 MEXaHHU3MaMH 1e(OopMaliiH.

B cBA3u ¢ aTHM JuccepranuoHHas pabora Jlm FO. B. 1o BBUSICHEHHIO MEXaHH3MOB
pacrpocTpaHeHuUs aBTOBOJIH JIOKAJIH30BaHHOH MIACTUIHOCTH 9epe3 IPaHuIly pas3znena aehopMHpyeMbIX
cpel, ABNSeTCS AKTYaJIbHOM.

AHajH3 coJepKaHus JHCCePTAIHH.

HuccepranronHas paboTa COCTOMT M3 BBEJEHUS, YETHIPEX Pa3/IEsoB, 3aKIIOUYCHHS M CITHCKA
nuTHpyemoi nuTeparypsl. Conep:kanne uznoxeno Ha 148 crpanunax ¢ 73 pucynkamu u 12 tabnumamu.
Bubmmorpaduueckuii ciucok cogepkuT 230 HCTOYHHKOB.

Bo BBenenun 000CHOBaHA aKTyalbHOCTH HCCIICNOBAHHA, CHOPMYTHPOBAHA II€Ib H 3a/Ja4H
paboThl, OCHOBHBIE MOJIOKEHHMS, BRIHOCHMEBIE Ha 3aIHUTY, TOKa3aHa HAyYHas HOBH3HA, TEOPETHUECKAs H
IMpaKTHYECKas 3HAYAMOCTh M 3alllMINaeMble IOJOXKEHMs, OTpakeHa IpaKTHYeCKas 3HaYUMOCTE,
ONMCaHB] TMYHBIHA BKIIaJ aBTOpa U arpobdarust padoThI.

B nepsom pasgene npencrasieH 0030p HaydHOH ITHTEpaTyphl, IMOCBSINEHHOH H3yYEHHIO
nepexona OT MPOCTOro ONMCAHHS IIACTHYECKOTO TEUSHHS C ITOMOINBIO IHCIIOKAIIMOHHOH MOMIETH K
Oonee CIOXXHOMY MHOTOypoBHeBoMy momxomy. Ocofoe BHHMaHHE yHEI€HO aBTOBOIHOBON MOIEIH
IJIACTHYECKOrO TEYCHMS M €€ IPHMEHHMOCTH JIIsi ONIMCAHUS JIOKAIH3AIMH TUTACTHYECKOTO TEUEHHUS B
Pa3THYHBIX THIIAX OIHOCIOHHBIX METAJITIOB C PA3HOM KPHCTAILIHYECKOM PeNIETKOM, a TAKIKE OIHCAHHIO
IpoLEeccoB 1ehOpMAlHOHHOTO TOBEACHHS M Pa3PyLICHHUS CTIOUCTHIX KOMIIO3HI[MOHHBIX MATEPHAIIOB.

[TpoanamusupoBana cnenu@UKa CTPOEHHMS OCHOBHBIX THIIOB CIOHCTEIX KOMIIO3HI[HOHHBIX

MaTepHaloB. P aCCMOTpEHA TEXHOJIOTHA IOIIYUYCHH U IIPHMCHHMOCTD JAaHHBIX Mar€pHalioB.
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Ha ocHOBaHmM aHanm3a HaydHOHM JiHTepaTypel CHOPMYTHpOBaHBI IIENb M 3aauf
JACCEePTAIIMOHHON PabOTHL

Bo BTropom pa3sgene IpHBENEHO OIHMCAHEI HCCIGAYEMBIX MAarepHanoB M  OIIHCAHEI
9KCHEPUMEHTATILHEIE METOMKH, HCIOIb3yeMble B pabore. C METONHUYECKOH TOUKH 3pEHHS CIEIyeT
OTMETHTL NPOQPECCHOHANBLHOE HCIONB30BAHHE METOMOB BH3YAIH3AIMM II0JIOC JIOKAIM30BAHHOM
nedopManuy B WCCIEOBAHMS KMHETHKH ITaCTHIECKOH TedopManuy Ha OCHOBE CIeKI-3ddekra. ITo
IO3BONIAIIO AHMCCEPTAHTY TMONY4YHTH OoOJiee J[eTalbHBIE KAPTHHBI JIOKAJIH3AUMH IUIACTHYECKO
nedopMary Ha BCeX CTAIMSX IIIACTHUECKOTO TEICHHS UCCIIENyEMOTO MaTepHaIa.

Tpernii pa3sgen MOCBAINEH pe3ynbraraM dKCIIEPUMEHTAIBHBIX HCCIENOBAHHN MOHOIHMTHBIX
obpasuoB a-Fe m y-Fe. Ilpemnoikena MeTomuka NpPHMEHEHHS KOPPEISIHH TH(QPOBBIX CHEKIT
H300paKeHUi M CTaTHCTHYeCKOH mudpoBo# creki-¢ororpadwu, Mo3BoIsIomas 6olee Ka4eCTBEHHO
HCCIIEIOBATh IPOIECC MaKPOCKONHYECKOH JIOKANM3allMH IUIACTHYECKOH medopMaluu B pexuMe
pealibHOr0 BPEMEHH IIPH OTHOOCHOM DPAacTSKEHWH. DKCIIEPHMEHTAIIBHO II0K43aHO, 4TO B 00pa3lax,
H3TOTOBICHHBIX X3 MOHONHMTHOrO o-Fe, mmactudeckas nedopmanus Ha IUIOMANKE TEKYYECTH
Ha4YWHACTCS B BUE JABYX monoc Jlonepca. YeranoBieHo, 9TO B3aUMHAS AaHHATHIISIIAS 0OHAPYKEHHEIX
04aroB JieopManuyu COOTBETCTBOBANA OKOHYAHHIO CTAIHM IUIOIIAJKH TeKy4ecTH. 110Ka3aHo, 4TO B
o0pasuax, M3roTOBIEHHBIX H3 MOHONMTHOTO Y-Fe, cramuu mapabommueckoro aehopMaIiioHHOTO
YIPOYHEHUS W HpeapaspylleHds Ha KPHBBIX HarpyKeHHs OTCYTCTBYIOT. Ha cramwm npephIBHCTOH
TEKy4eCTH, SBISIONICHCS 3aKMIOYHUTENBHONW CTanued, MIPOHCXONHT (GOPMHPOBAaHHE INEHKH H
JapHelIee paspylieHie oopasia.

IIpoBen€HnEIe HCCIIENOBaHMs IIO3BONMMIM BBIBHTH OTIHYMS KAPTHH HA PasHBIX CTAJHSX
IUIACTHYECKOTO TEUEHHA B HCClelyeMbIX MaTepuanax: a-Fe u y-Fe.

B derBeproli rIaBe TIIPEICTABIEHEI SKCIEPHMMEHTAIBHBIE PE3YIBTATHl  HCCIIEIOBAHMS
TPEXCIOHHOTO KoMIo3uTa Y-Fe/a-Fe/y-Fe., cBuneTeIbCTBYIONME O TOM, YTO [P HANPSIKEHHIX, PABHBIX
Opeaeny TEKy4ecTH, Ha IUIOMAJKe TEKyYyeCTH KOMIIO3HIHOHHOTO Marepuana vy-Fe/o-Fe/y-Fe
IPOMCXOAUT 3apoxJeHue Ionockl Jlkonepca B ocHOBHOM cioe o-Fe, 4TO WHUIMMPYET 3apOikKIEHHE
TPEIUHEI B ILIIAKUPYIOMeM cioe y-Fe, a Taxxke 3apoxenue dpponra [lopresena-Jle Illarense.

IlprBefeHbl H HOAPOOHO INPOAHANM3MPOBAHEI JKCIEPHMEHTANGHEIE NaHHBIE, M3 KOTOPBIX
YCTaHOBJICHO, 4TO B cioe o-Fe marepuana y-Fe/o-Fe/y-Fe ma cramgun npenpaspyimenus o6pazoBaHue
IIEHKH U BA3KOE paspyluenne oOpasiia 00yCcIOBIEHO COMIaCOBAHHBIM JIBHKEHHEM 0YaroB JIOKATH3AIHA
IACTHYECKOH JeopManuy K 0d9ary, XapaKTepH3yHLeMycs OONBIION aMIUIHTYIOH KOMIIOHEHTHI

JIOKaITBHOI'O YOJIHHCHH,

Hayunan moBm3na. K pesynbrataM, HMEIONIMM CyMECTBEHHYIO HAYYHYIO HOBH3HY, CIELyET

OTHECTH.



1. Brmepsble yCTaHOBIIEHBI M  ONMCAHBl (U3MUECKHE MEXAHW3MBI, OIHCHIBAOIIHE
pacnpoCTpaHeHHE AaBTOBOIMH ILIACTHYECKOd aedopmaluu uepe3 MexdasHble I'PAHMIBI
KOMITO3MIIHOHHOTO Martepuana y-Fe/o-Fe/y-Fe.

2. DKCHEPHMEHTAILHO YCTAHOBJIEH MEXaHH3M pPaclpOCTPaHEHMs aBTOBOJIH JIOKAIM30BAHHON
IJJaCTHYHOCTH 4Yepe3 IpaHuly pasnena o-Fe/y-Fe. BrepBrle BBISBIIEHBI 0COOEHHOCTH
BO3HMKHOBEHMS M DPasBHTHA MHKPOTPEIIMH Ha TpaHWIE pazmena ¢as CIIOHCTOTO
METaUTMUECKOTr0 MaTepuara.

3. IlomyueHBl HOBBIE [OAHHEBIE, XapaKTEPU3YIONIHE H3MEHEHHE MEXAaHHYECKHX CBOMCTB
(MHKpOTBEPIOCTH), a Takxke (a3oBOro cocraBa B 00NacTH TpaHHIBl paszena ¢as.
[lomydenHsble pe3yabTaThl BaXHBI IS NOHHMaHHS (H3UKH IUIACTHYECKOTO TEUYEHHS
METATHYECKHUX CIIJIaBOB C HEOIHOPOIHOU CTPYKTYpOH

Teopernveckasi 3HAYHMOCTH JUCCEPTAIHOHHOM pabOTEI 3aKITFOYAETCS B TOM, YTO MOJYYEHHBIE
pe3yabTaThl CIIOCOOCTBYIOT Pa3sBUTHIO pa3ienoB GH3UKH KOHISHCHPOBAHHOIO COCTOSHHS, CBI3aHHBIX C
u3ydeHHeM (QH3MUECKHX MEXaHH3MOB PacIIpOCTPaHEHHs aBTOBOJIH ILUIACTHYECKOM mAedopMamuy depes
Mesk(a3HbIe TPAHHUIIBI B KOMIIO3UTAaX CO CIIOXKHBIM CIIOHCTBIM CTPOSHHEM.

IIpakTHYeckasi 3HAYAMOCTb PE3YILTATOB IIPOBEJCHHOTO MCCIIEA0BAHHUS 3aKIIFOYaeTCs B TOM,
9T0 OHH MOTYT OBITh IDHMEHEHH! B 3a[a9aX JUAarHOCTHKH W KOHTPOIS Je(hOPMAHOHHOTO TOBEIEHHS
METATHYECKAX KOMIIO3HI[HOHHBIX MATEPHAIIOB TIPH BHEITHEM MEXaHHUIECKOM HarpyKCHHH.

CreneHb 10CTOBEPHOCTH PE3YNETATOB UCCIE0BAHHS, 000CHOBAHHOCTh HAYYHBIX IOIOKEHHMIA,
BBIBOZOB M PpEKOMEHMANWi, cHOpMYyIHpOBaHHBIX B JHCCEPTAIMOHHOM pabore, obecmednBacTCs
KOPPEKTHOCTBIO IIOCTABICHHBIX 3a/ad, HCIONL30BAHUEM CepTHGHUIMPOBAHHOTO HAYYHOIO H
TEXHOJIOIHYECKOI0 000pyJoBaHMs, anpOOHpPOBAHHEIX 3KCIIEPHMEHTAIIBHEIX METOMOB HMCCIIEA0BAHHMS,
COBIAJICHHEM Pe3yJIETaTOB TEOPETHYECKOTO aHAIIM3A C MTOJTYUYEHHBIME SKCIIEPUMEHTAILHEIME TaHHBIMH.

3amMeuaHus Mo qECCEPTAIHH

1. Asrop mpH aHanmse JehOpMallMOHHBIX IporeccoB B Oomee «MarkoM» a-Fe dopmynupyet
BBIBOJI, YTO BA3KOMY pa3pylIeHHIO IpeAllecTBYeT 3HaUUTENbHas IIacTHIecKas aehopmaras (ctp. 72)
- HO pa3Be BO3MOKHO, yT00BI Ob1I0 HHaue? B cimydae Oomnee «TBepmoro» y-Fe MexaHu3M paspymieHHs]
Ka9eCTBEHHO HHOM (He 00pa3oBaHHeM IIEHKH, a IyTeM PaclipOCTPaHEHUS MAarHCTPAIBHON TPEIIHHE).
Xotenocs Obl 4eTKO cHOPMYIHPOBaTh, KaK BBIIBIEHHBIE W NOAPOOHO OMHCAHHBIE B paboTe pa3iuns B
0COOEHHOCTSAX Pa3BHTHS IJIACTHIECKOH nedopMalluy U B MEXaHH3MaX IpeipaspyIleHns BEITEKAIOT U3
pasiIH4Mii B CTPYKTYpe pasHbIX (a3 xenesa.

2. CormacHO NpPOBEJICHHBIM aBTOPOM OLEHKAaM II0 Momenn bapebrmarra, MUKPOTPEIHHEBI
dopmupyroTcss B cnoe y-Fe yxe mpu HaupsokeHusix npejena tekydectd (ctp. 107), UTO TaKXKe
HJUTFOCTPUpPYETCs ¢ moMomsko puc. 4.10, Ha puc. 4.30 moka3zaHo pacipoCcTpaHEHHE MHKPOTPEIIHHEL OT

IpaHHIIBEI pasjaciia MEXOY CIOAMH B]."JIY61: o-cmos. B 1o xe BpeMs aBTOp ITHIOET, YTO TIO CYTH



ONHOBPEMEHHO C 00pa3oBaHMEM MHKpPOTPEINHE <«IIOSBISIOTCS paccioeHus» (crp. 118), uro He
HOJATBEPXKaeT KaKHMH-JIHOO JaHHBIMH, CChUIKA Ha pUC. 4.10 ckopee roBOpHT 06 06paTHOM.

3. BempBaeT coMHEHHE (DOPMYITHpPOBKA aBTOpPa O TOM, YTO Ha CTAAHH TPEApa3pyILEHHS
IPOMCXOMHUT BA3KOE paspylIeHHEe BCEro KOMIIO3UTHOro obpasua (ctp. 125), Bemp mHa crp. 118
OIMCBIBAETCH PACIPOCTPEHEHHH TPELIMH KaK B TOHKOM cioe Y-Fe, Tak ¥ B 0ocHOBHOM ciioe o-Fe (cMm.
Taxoke puc. 4.30 ¢ u306pakeHHeM 3Ur3aro0Opa3HoON TPEIHEHEL B CY3UBIIEMCS (-CIIOE), TO ECTh XapaKTep
paspylneHHs BeCbMa CIOXKHEIM (CKOpee CMEINaHHBIA, €CIH HCHOMB30BaTh  TPAJHIHOHHYIO
KITacCH(HUKAITHIO).

3. JI1s1 O1IEHKH 3HAYUMOCTH pa3dpoca SKCIIEPHMEHTAIBHEIX TOIEK, XapaKTePU3YIOIIHX [IapaMeTp
nospexaennoctu (puc. 3.4, 3.5, 3.8, 4.4 u 1p.), uMeno OBl CMBICI yKa3BIBATH COOTBETCTBYIOIIHE
IOrPEIIHOCTH H3MEPEHUH.

4. B rmase 3 ma Mukpodororpadmusx Ha pHCYHKEe 3.6 HECKOIBKO 3aTpPYIAHMTENHFHO BBIICTHTH
OTHEIbHEIE 3JIEMEHTEI, ObII0 6B ynoOHee 119 aHaH3a OJHOBPEMEHHO MPEICTABHTE cxeMy THUIIA PHUC.
3.18 unu puc. 4.13 ¢ 9eTKHUM BbIIeIeHHEeM QPOHTOB ABHIKYIIHXCS IOJIOC.

5. B mpusesenHom B 00630pe Ha cTp. 37-38 obcyxuenun «Takum 00pa3oM, B CBI3H C
OTCYTCTBHEM TOYHBIX ... U IPUOIMKEHHbIE aHATTUTHIECKHE METOBI» HYKHO GBUIO OBI OTMETHTE paboTy
Cmupros C.B. u jip. MonenupoBanne paccloeHus ...// BeluCIATEbHAS MEXAHHKA CIIONIHBIX CPE],.
2014. T.7. Ned. C. 398-411. https://doi.org/10.7242/1999-6691/2014.7.4.38

6. B TekcTe mmccepTraluu NPUCYTCTBYIOT OIEYaTKH, HAPUMED, HA CTpaHmIe 125 mepemyTaHa
HyMepalds BBIBOIOB, HA CTP. 89 B NEPBOH CTPOKE IPONMYIIEHO CIIOBO «yIPOYHEHMS» M T.J. P
rpaukoB (HanpuMmep, 3.14) pa3MBIT (BUAKUMO, NPH MX CKAHHPOBAHKH).

Crenannble 3aMeYaHus He CHHIKAIOT OIOKUTENBHON OLEHKHU UCCEPTALIUHM B IIeJIOM H HE CTaBsT
IO/l COMHEHHE 3alIUINAaeMBbIe MOJIOKEHHUS H BHIBOJIEL

Conepixanvie aBTopedepara COOTBETCTBYET COMEPKAHUIO TUCCEPTAIIHH,

Huccepranmonnas paboTa COOTBETCTBYeT Iacmopry croeimansHoctd  1.3.8.  dm3uxa
KOHJIEHCHPOBAHHOTO COCTOsIHUS ((pu3HKo-MaTeMaTHdeckue Hayku) myHkry 1 («Teopermueckoe H
SKCHEPUMEHTAIBHOE U3yYeHHe (U3MYECKOM IPHPOJBI M CBOWCTB HEOPraHWYECKHX M OPTaHMYECKHX
COC/IMHEHHH KaK B KPHCTAIUTHYECKOM (MOHO- ¥ IIOMMKPHCTAILIBL, TaK B B aMOP(GHOM COCTOSHHH, B TOM
9YHCJIE KOMIIO3HUTOB M TETEPOCTPYKTYP, B 3aBHCHMOCTH OT UX XHMHYECKOIO, M30TOIHOIO COCTABa,

TEMIIEPATyphl U JaBJICHHUS»).

3axuoyenue Jluccepranuwornnas paGora Jlu IOmuum BrnaauMupOBHBI TIpencTaRiseT coGoit
3aBEPIICHHYIO HAYYHO-KBATH(QUKAIMOHHYIO PaboTy, BEIIONHEHHYIO Ha aKTYalbHYIO TEMY, CONEPIKHT
Hay4HYIO HOBH3HY M IPakTHYECKYIO 3Ha9MMOCTh. CUHTaI0, 94TO 110 CBOEMY COJIEP)KaHHIOV, Hay4HOMY
YPOBHIO PEITAEMBIX 3a71a4, HOBU3HE PE3Y/IETATOB HCCIIEI0BAHNS H HAYYHO- IPAKTHYECKOH 3HAYUMOCTH
AuCcepTanis «ABTOBOIHbI JIOKATH30BAHHON IVIACTHYHOCTH Ha IPaHHIE pasiena AedOpMHpYeMbIX

cpen» cooTBeTCTBYeT TpeboBanusM BAK PO, npenpsapiseMbM K THCCEPTALMAM HA COMCKAHME YUEHOMH



CTeNeHH KaHauaara Hayk cornacHo LI 9-14 «[lonoxenuwe O TNPHCYXKIEHHH YYEHBIX CTEIIEHEH»,
yrBepxkaeHHoro [loctanosnennem [Ipasutenscra PO ot 24.09.2013 Ne842 (B pemaknuu ot 18.03.2023
Ne415), a ee aBtop, JIu KOmus BnagumupoBHa, 3acIyXKUBaeT IPUCYKICHAS HCKOMOM YYeHOH CTerneHH

KaHnounoara (IJHSHKO-M&TGM&TH‘IGCKHX HayK IIO CIIEHaJIBHOCTH 1.3.8. - ®usuka KOHICHCHPOBAHHOIO

COCTOsHHAA.

CornaceH Ha BKJIIOYEHHE CBOHX IIEPCOHAIBHBIX JAHHBIX B JOKYMCHTBI, CBA3AHHEIC C pa(")o'roﬁ

JMCCEPTAIlMOHHOTO COBETA, H NATBHEHIYI0 HX 06paboTKy.

O¢uunanbHbIi ONIIOHEHT?

HouenT xadenprr uaGOpMAITHOHHO 6€30ITaCHOCTH Hanuun Cepreesma Canura
®DenepanbHOroO rocyIapCTBEHHOTO OI0KETHOTO 7
00paz0BaTENBEHOTO YUPEKICHHS 22.04.2024 r.

BBICIIEr0 00pazoBaHus "ATaicKuit
rOCyapCTBEHHBIH YHHBEPCUTET",
Kapuaat Gu3HKo-MaTeMaTHIeCKuX Hayk,
Hay4Has CHEIHAIbHOCTE:

1.3.8. — ®u3uKa KOHJEHCHPOBAHHOTO COCTOSHHS
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