PE3YJIBTATHI
nyOJIMYHOM 3aIUThI JUCCEPTALMU HA COMCKAHUE CTEIIEHU JOKTOpa HayK

Couckarensb: baumosa lOnusa AlijapoBHa

Huccepramuss Ha Temy «CTpykTypa W (PU3MUECKHE CBOWCTBA HAHOMATEpUAIIOB HA OCHOBE
rpadeHay Ha COMCKAHHWE YYECHOM CTENeHH MAOKTOpa (HU3UKO-MATEMAaTHUYECKUX HAyK I10
cnenuanbaocTd 01.04.07 - pusuka KOHASHCHPOBAHHOTO COCTOSTHHS

PEHIEHME JUCCEPTALIMOHHOI'O COBETA /1 002.080.03

Ha ocHoBanmm mnyOMMuyHOW 3ammThl auccepranuu bammoBoit HOmuum A#pgapoBHBI Ha TeMy
«CtpyKTypa M (U3MYECKHe CBOICTBA HAHOMATEPHAJIOB HAa OCHOBE rpadeHa» Ha COHMCKaHUE
YUEHOH CTETeHH JOKTOopa PU3UKO-MaTeMaTHIeCKuX HaykK 1o cnenuaibHocT 01.04.07 — «dusnka
KOHJICHCHPOBAHHOTO COCTOSIHHSI», nuccepTannoHubiii coBeT /| 002.080.03 TaifHBIM roJocoBaHUEM
IPUHSUT PELIEHUE IPUCYTUTh UICKOMYIO CTETIEHb.

ITporokos Ne 15/16 ot 3 Hos0ps 2016 T.

Ha 3acenanuu npucytcTBOBaiM 15 4jIeHOB AMCCEPTALMIOHHOIO COBETA.

IIpeoceoamens: unen-koppecnoneHT PAH, 1. ¢pus.-mat.Hayk, MymnrokoB Paguk PadukoBuy.
Ynenvt cosema: 1. pus.-matT.Hayk HazapoB Alipar AxmeroBud, 1. pus.-mar.Hayk MimaeB Mapcenb
®anupeBny, 1. ¢us.-MaT.Hayk Actanud Brnagumup BacuibeBuu, 1. TexH.Hayk BamutoB Benep
AHBapoBu4, 1. ¢u3s.-mar.Hayk [Imutpue Cepreii Bnaaumuposuu, 1. ¢us.-mar.Hayk 3apumnon
Haunw TapudssHoBuu, n. texH.Hayk Mmae Banepuit MasuroBud, 1. TexH.Hayk MmaeB Penat
MasutoBuy, 1. TexH.Hayk Kop3nukoBa ['anus depnunannoBna, TexH.Hayk Jlyrdymimn Pamunib
SIBatoBuy, 1. TexH.Hayk MapkymeB Muxaun BauecnaBosuy, a. ¢pus.-mat.Hayk Murpanos Hauip
[NanuxaHoBuY, A. TexH.Hayk YTsames Papua 3aiinymiaeBud, 1. ¢pus.-mar.Hayk FOmarysun FOmait
MyxameToBHY.

Pe3ynbTarhl ronocoBaHus:
3a MPUCYXJICHHUE YUEHOIl cTenenu — 14,
MIPOTUB MIPUCYKJIEHUS yueHoU cTenern — 0,
HEJICHCTBUTEIIBHBIX OoJIIeTeHeH — 1.

VY4enslil cekpeTapb

nuccepramuonHoro cosera /[ 002.080.03 ﬁ (‘g M.®. UmaeB



3AKJIFOUEHUE JIUCCEPTAIIMOHHOI'O COBETA J1 002.080.03
Ha 0a3e DeaepanbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO YUpeKaeHus Hayku MHcTUTyTa
npo0seM cBepXIuiacTUYHOCTU MeTaiuioB Poccuiickoit akagemun Hayk (OI'BYH UTICM

PAH) no nuccepranuy Ha COUCKaHUE YUYEHOU CTENEHU JOKTOpa HayK

ATTCCTAallMOHHOC ACIIO Ne

peleHne JUCCePTAMOHHOTO coBeTa OoT 3 HostOpst 2016 1., mpotokon Nel5/16

O npucyxnennn baumosoit FOnun AiinapoBHe, rpaxnanuny PO, ydeHoil creneHn
JOKTOpa (PU3UKO-MAaTEMATUYECKUX HAYK.

Huccepranus «CtpykTypa U (pu3nyeckue CBONCTBa HaHOMAaTEpUAJIOB HA OCHOBE
rpadenay mo cnerumanbHOocTH 01.04.07 — «®Pusmka KOHACHCHUPOBAHHOTO COCTOSIHHS
npuHaTa K 3amure 7 wutois 2016 r., mporokon Ne 11/16, auccepTaliiOHHBIM COBETOM
J1 002.080.03 na 6aze denepanbHOro TroCyIapCTBEHHOTO OIOKETHOTO YUPEKICHUS
Hayku MHCTUTYTa MpOOIeM CBEPXILJIACTUYHOCTH METaioB Poccuiickoil akaieMuu Hayk,
aapec: 450001, r. Yoa, yn. Crenana Xanrypuna, 39, [Ipuka3 MunucrepctBa oOpa3oBaHus
u Hayku P® o co3ganuu coBera - Ne 785/uk ot 10.07.2015 .

Cowuckarenb banmora Omus Afinaposna, 1987 roga posxneHus.

JluccepTaliuio Ha COMCKaHUE YYEHOUM CTeNeH KaHauaaTa (GU3nKo-MaTeMaTuueCKuX
HayKk «Bnusaue ynpyroit nedopmanuum Ha MeXaHMYECKHE CBOMCTBa rpadeHa, ero
JUHEWHBIE W HEJIWHEWHbIe KoJjiebaTenbHble MO 3amuTwia B 2014 roxy B
nucceprauuonnoMm cosete J[ 002.080.02, coznannom Ha 6aze ®I'bYH UIICM PAH.

Couckartenb paboTaeT CTaplIiuM HAYyYHBIM COTPYJAHHKOM B JIA0OPAaTOPHH I[BETHBIX
criaBoB deepanbHOrO0 TOCYAapPCTBEHHOIO OIOKETHOTO YUpekIeHus: Hayku MHcTuTyTa
(GU3MKM METAIOB YpallbCKOTO OT/AeieHuss Poccuiickoil akaJieMuu HayK, a TaKxke I10
COBMECTUTEIBCTBY CTApPIIUM HAyYHBIM COTpyIHHUKOM Jaboparopun 09 «Henuneiinas

¢u3MKa W MexaHuWKa MarepuaioBy @DeneparbHOTO TOCYJAPCTBEHHOTO OFOIKETHOTO



yupexaeHuss Hayku HHcTuTyTta mpoOsieM CBEpXIUIACTHYHOCTH METauioB Poccuiickoi
aKaJeMuu HayK.

Huccepranust BblosHeHa B denepanbHOM TroCyIapCTBEHHOM — OOAKETHOM
yUpeKJIeHUN Hayku MHcTuTyTe mpobiieM CBEpXIUIACTUYHOCTH MeTauioB Poccuiickoil
akajmeMuu Hayk, B Jabopatopuun 09 «HenuneitHas ¢pu3nka 1 MEXaHUKa MAaTEPHAIOBY.

HayuHblil KOHCYJIBTAaHT — JAOKTOp (PU3MKO-MaTeMaTHYECKUX Hayk, JIMuTpHeB
Cepreii Baagumuposud, DenepaibHOE TOCYJapCTBEHHOE OIOJKETHOE YUPEKICHUE
Hayku MHCTUTYT mpo0OiieM CBEpXIUIACTUYHOCTH MeTauioB Poccuiickol akaeMuH Hayk,
3aBenyrommi nadboparopueii 09 «HenuneitHast pu3nka 1 MEXaHUKA MaTEPUATIOBY.

OdunmanbHble ONIOHEHTHI:

1. OBuabko MHiabsi AHaTOJbeBHY, [OKTOp (PUBHKO-MATEMATHUYECKUX HAayK;
npodeccop; 3aBenyromuii tabopatopueil deaepaabHOrO roCyJ1apcTBEHHOIO aBTOHOMHOIO
o0pa30BaTeNbHOrO  yupekJaeHus: Bbiciiero oOpazoBanus  «Caskrt-IlerepOyprekuit
nonutexHuueckuid yausepcutet Ilerpa Benukoro», r. Cankr-IletepOypr;

2. KoceBuu IOpuii ApHOJBIOBUY; JOKTOpP (PU3MKO-MATEMAaTHUYECKUX HAYK;
BEIyIIMA HAay4YHBIM COTPYAHUK JabopaTopuu (U3MKHM W MEXAaHUKU [OJIHMEPOB
@denepadbHOTO TOCYAApPCTBEHHOIO OIO/UKETHOrO  yupexaeHus Hayku HMHcTtuTyTa
xumudeckoit pusrku uMm. H.H. CemenoBa Poccuiickoii akagemun HayK, r. MOCKBa;

3. ExomacoB EBrenmii I'puropbeBud; MOKTOp (PU3MKO-MaTeMaTUYECKUX HAYK;
npodeccop kadeapel TeopeTHdyeckod uzumku DeaepasibHOTO  TOCYIAPCTBEHHOTO
OIOIKETHOTO 00pa30BaTEIBLHOTO YUYPEKIEHUsT BhICIIEro oOpaszoBanus «bamkupckuii
rOCyJIapCTBEHHBIN YHUBEPCUTETY, T. Y (a.

JaJiv MOJIOKUTEIIBHBIE OT3bIBBI O JUCCEPTAIUH.

Benymas  opranmsamus —  @DeaepalibHO€  TOCYJApCTBEHHOE  OIOJIKETHOE
oOpa3oBarenbHOE YUPEKIIEHUE BBICIIET0 00pazoBanus «UemsiOMHCKUN TOoCyaapCTBEHHBIN

YHUBCPCUTET», T. IICJ’IS[GI/IHCK, B CBOEM IIOJIOXKHUTCIIPHOM 3aKIOYCHHH, ITOAIIMCAaHHOM



npodeccopom kKadeapbl Gu3mku KOHACHCHpoBaHHOTO coctosiHus DOI'BOY  BO
«HemsiONHCKUH TOCYAapCTBEHHBIM YHUBEPCUTET», JOKTOPOM (HU3UKO-MATEMATHUYCCKUX
Hayk besnenkoBbiM EBrennemM AHatosibeBH4YeM, yKa3aia, UToO JUCCEPTALIMOHHAs paboTa
baumoBoii FO.A. BbINOSHEHA HA aKTyalbHYIO TEMY U TPENICTABISIET COOON JIOTMUYECKU
BBICTPOCHHYIO U 3aBEPIICHHYIO HAYYHO-HUCCIIEI0BATEIbCKYIO PaboTy.

Couckarenb umeeT 96 onmyOIUKOBaHHBIX PadOT, B TOM YHUCIIE MO TEME JAUCCEepTallun
51 pabory, u3 Hux 50 onmyOJIMKOBaHBI B PEIEH3UPYEMbBIX HAYYHBIX U3JAHUAX U3 MEPEUHs
BAK P® u B Beaymux MeXIyHapOIHBIX KypHanax. [IarbaecaT myOnukanuii mo teme
JUCCEPTALMH SIBIIAIOTCS HAYYHBIMU CTaThsIMU M OJIHA Y4E€OHBIM MTOCOOMEM, HATMCAHHBIMU
JUYHO aBTOpPOM (JIMOO TMpPHU €ro HEMOCPEJACTBEHHOM YYacTHHM) UX OOmmil o0bém — 29
MEeYaTHBIX JINCTOB.

Ha nuccepranmio u aBTopedepar moCTYIUIN OT3bIBBI:

1. 3amenyromiero kadeapod ooOmed QU3UKKM AJTACKOTO TOCYJapCTBEHHOTO
TexHuueckoro ynuepcutera um. M.W. IlonzynoBa, a. ¢.-m. H., npod., 3aciIyKEHHOTO
nesrens Hayku PO CrapoctenkoBa M. [I. OT3bIB MOJIOKUTEIBHBIN, 0€3 3aMEUaHUM.

2. 3aBenytomiero kadenpoit «Bpicmias maTeMaTMka M MaTeMaTHYeCKoe
MOJCIIUPOBAHUE» AJNITAaCKOT0 TOCYIapCTBEHHOTO TEXHUUYECKOTO yHUBepcuTeTa uMm. U.U.
[Tonzynoga, 1. ¢.-M. H., ipod. IloaeraeBa I'.M. OT3bIB MOJIOKUTETBHBIN, O€3 3aMEUaHUM.

3. Ipodeccopa xadbenpsl pagnodu3nUKd U HETUHEHHON TUHAMUKH (PU3NIECKOTO
daxkynpreta @DOI'BOY BO  «CapaToBCckuil  HAIlMOHAIBHBIM  HCCIEIO0BATEIbCKUN
rocyJlapcTBeHHbli  yHuBepcuter uM. H.I'.  Uepssimeckoro», 1. ¢.-M. H.
YerBepukoBa A.Il. OT3bIB TONOXKUTENbHBIA, HMeeTcs 2 3ameuanus. 1. Hapsagy c
OMHMCAaHUEM OOBEKTOB WCCIACAOBAHMS W HWCIOJIB3YEMBIX METOJOB aHajdnu3a CTOUJIO
0003HAYMTH MUPOBOM YpOBEHBb MCCIICOBAaHUMN B IaHHOW 00JIACTU, OCHOBHBIE PE3YJIbTATHI,
Ha KOTOpBIX Oasupyercs pabora, m uUx aBTOopoB; 2. Ilpm omucanuu pe3yabTaTOB TJIaB
TUccepTaluy B aBTopedepaTe CTOWIO Obl yKa3aTh HOMepa paboT M3 CIHUCKA MyOIMKaIUi

aBTOpa, B KOTOPBIX COOTBCTCTBYIOIIHUE PE3YJIbTAThI MIPCACTABJICHLI.



4. 3aBemyrouiero J1abopaTopueil MEXaHUKU MPOYHOCTH U pa3pylLIeHHs] MaTepHaoB
n xoHctpykimuii UWIIMex PAH, wunena-koppecnonmenta PAH, n.db.-m.H., mpod.
loabamreiina P.B., Beaymero Hay4yHOrO COTpPYAHHKA JIaboOpaTOpUH MEXaHHKU
xuakocrern UIIMex PAH, n.¢.-m.H., mpod. I'opoamoBa B.A. u crapiiero Hay4yHOIo
COTpYOHUKA JTa0OpaTOpuM MEXaHWKH TMPOYHOCTH U pa3pylIeHHs MaTepuajoB H
koHcTpykimit UIIMex PAH, k.¢.-m.H. JlucoBenko JI.C. OT3bIB MOJOKUTEIBHBIMH,
umeercs 2 3ameyanusi: 1. Ha ctp.17 ckazano: «I'paden B orcyTcTBUE Nedopmanuu wid
IPU TUAPOCTATUYECKOM DPACTHKEHMH, €x=E€yy70, €,=0 ABIIETCA M30TPOIHON YIPYrou
cpenoi, ...». Ho U30TpOMHOCTh pacTsyKeHUs HE O3HAYAeT YNPYTyl U30TPOMNHio rpadeHa.
Yopyrocte rpageHa OTHOCUTCS K T'€KCAaroOHaJbHOM CHHTOHUH, T.€. OH SIBJISIETCS YIPYIO
aam3otpornHbM! 2. Ha ctp.17 namucano: «I'paden B oTcyrcTBUe nedopMaliid UiIU MpH
THIPOCTATUYECKOM PACTSKEHUH, Ex=E€yy 70, &xy=0, SABISAETCA H30TPOIHON YIPYrou
Cpenof, a IPU HETUAPOCTATHYECKOM DACTSIKEHUU, &£4~0, &xFe€yy#0, - OPTOTPOIHOM
cpenoii. OTMETHM, YTO MpHU JAPYTUX BuAax aedopmaruu rpadeH NperuMyLIECTBEHHO
aHu30TporneH.». Ciydairo OpPTOTPONHON CpeAbl MO TEPMUHOJOTUU KPHUCTALUIOPU3UKH
COOTBETCTBYET oOpTopoMOudeckass CHHroHus. [loaToMy mpH HErHApPOCTaTUYECKOM
pacTsKeHUU TpadeH SABIIETCS AHU30TPOITHBIM.

5. 'maBHOrO HAy4YHOTO COTPYAHUKA JabopaTopuu (PU3UKU HU3KOPA3MEPHBIX CUCTEM
OI'bOY BO  «Boarorpaickuii  TOCYJApCTBEHHBIM  COIMAJIbHO-TICIArOrHYECKUi
yHUBEpcUTeT, 1.¢.-M.H., npod. Kproukosa C.B. u nouenra kadeapsl Gpu3nKu, METOIUKH
npenogaBanus  ¢uzukun u  maremarukd, HWKT @OI'BOY BO «Bosrorpanckuii
rOCyJapCTBEHHBINA COIMATbHO-TIeIaroTHYecKuil yHuBepcute, K.p.-M.H. Kyxapsa E.H.
OT3BIB OJIOKUTEIBHBIN, 3aMEYaHUs OTCYTCTBYIOT.

6. Benymero wHayuHoro corpyanuka HHO-2 «®Pusuka NOpoYHOCTH H
WHTEJUICKTYallbHbIE ~ JUAarHOCTUYECKUE CHCTeMbl», Tmpod. Kadenper oOmein u
teopetnyeckoi puzuku GI'BOY BO «ToabSITTHHCKUN TOCYAapPCTBEHHBIM YHUBEPCUTETY,

n.¢.-M.H. SAcaukoBa U.C. OT3bIB NOJIOKUTENbHBINA, UMeeTcs 2 3ameuanus: 1. Jledexr 5-



7- 5-7, ynomsiHyTHIN B aBTOpedepare, SBIACTCS MO CYTH JUCKIWHAIMOHHBIM JIUIIOJIEM C
SKPAHUPOBAHHBIM TIOJIEM YIPYTUX HANpPSHKEHUA U HE CIOCOOEH TMOMEHSTh T'ayCCOBY
kpuBu3Hy yriaepogHod miéHku [DTT, 40, 1178 (1998)] coxpansis e€ «IJIOCKOE»
cocrosiHue. Jlomyckaer M METOJ, MOJEKYJISIpPHOW JUHAMUKH IPOTHO3UPOBAHUE
MEXaHUYECKUX CBOWCTB YTJIEPOIHBIX IUICHOK C BBEICHHBIMH B WX CTPYKTypy OoJee
CJIOKHBIMHM SKPaHUPOBAHHBIMHU MYJIbTHUAUCKIMHAIIMOHHBIMUA KOHpurypauusmu [OTT, 58,
1147 (2016)]? 2. Kpome Toro, Ha MOW B3[VIAA, HCIOJb30BaHHE TEPMHHA
«KBa3UJBYMEPHOCTH» B CIydyae HAaHOMAaTepHaJOB Ha OCHOBE rpadeHa HE BIIOJHE
npuemMiIeMO, TaK Kak cama Mo cebe KBa3UuJBYMEPHOCTh MOAPAa3yMEBAET YaCTHUYHYIO
MPOCTPAHCTBEHHYIO JIEJOKANIHM3AIMI0 (PU3NYECKOW CHUCTEMbl B HANpPABJICHUH TPETHETO
U3MepeHus (Hampumep, aTOMapHbIM BOJOPOA Ha IUIEHKE CBEPXTEKYYEro remus).
HaBonopaxxuBanue rpadeHa, Ha MOl B3I, HE PUBOJUT K JETOKAIU3AIUU CUCTEMBI, HO
ATO CKOpee AUCKYCCHOHHBINA BOMPOC, KACAIOIIMICS BEIOOpA TEPMUHOIOTHH.

7. I'maBHoro Haywnoro corpyaHuka @I'bYH HMHctuTyTa BBICOKOTEMIIEpATYypHOU
anektpoxumun YpO PAH, n.¢d.-m.H. TanameBa A.E. OT3bIB NOJOXHUTENbHBIN, 4
3ameuanus: 1. HampammBaeTrcsi MosCHEHHE K MPaBOMEPHOCTH HCIOIb30BaHUS (HOPMYIIbI
(5) nnst BEIYMCIIEHUS TEIUIOEMKOCTH TpadeHa — IByMepHOro marepuaina. TouHee, BOpocC
KacaeTcsi MHOXKHUTe-JIs1 3N, OTpa)karoIIero 4Yuciio (POHOHHBIX MOJ B OOBEMHOM KpHUCTAJLIE.
Jlist kpucTasia ¢ AByMsi aToMaMu B 0asuce (Kak y rpadeHa) pa3sMepHOCTh IMHAMUYECKOM
MaTpullbl JOJbKHA ObITh 6 X 6. Ho MOJbI, r/ie KojieOaHUsI BBIBOJSAT aTOMbI M3 TIOCKOCTH
rpadenoBoro ygucta (out-of plane modes) oTaensitoTCs U 3a7a4a MOXKET OBITH TPUBEICHA K
IJIOCKOM C pa3MEpHOCThbIO JHHamuuyecko Marpunbl 4 X 4. Kpome TOro, mpu
pPacCMOTPEHHHM MEXaHMYECKMX CBOMCTB Moabl «out-Of-plane» mis rpadena aBTopom
(hakTHUYeCKH HE MpUHMMAIOTCS BO BHUMaHue. 2. Ha ctp.17 aBTOopedepara ykaspiBaeTcs,
YTO MPU TUAPOCTATUYECKOM pacTshkeHnn kodddurnent Ilyaccona v rpadena cTaHoOBUTCS
OTpUIIaTebHBIM. Tak Kak maTepuaibl ¢ OTpulaTeNibHBIM K03 duimentom Ilyaccona

CIIOCOOHBI PaCIIUPSTHCA/CYKAThCS B HANPABICHUU, NEPHEHAUKYJISIPHOM HaIpaBICHUIO



pacTspkeHus/cxaTus, To npu v < 0, co3maBaeMbIM THUIPOCTATHUECKUM PACTSKEHHEM,
rpadeH cTaHOBUTCS O0Jiee BOJIHUCTHIM WM IiepoxoBaThiM. Ho manHble 0 pudaeHnn umm
IEpOXOBATOCTH B aBTOpedepare He MPeACTaBICHbl. XOTS JIOTUYHO ObUIO OBl
COMOCTaBUTh, HACKOJBKO XOPOIIO MOJY4YEHHBIE JUIsi 00JIaCTU YCTOMYMBOCTH rpadeHa
3HaYEHUs] OTHOCHUTENBHBIX AehopMaIuil €XX, €yy COTJACYIOTCS C BEJIMYHMHOW aTOMHBIX
CMelIeHui B rpadeHe 3a npezaensl miockoctu. 3. Ha ctp. 23 gaeTcs HeBepHasl cChlIKa Ha
dbopmyiny (3), Toraa kak cieayeT cociarbcs Ha Gopmyny (4). 4. Ha ctp. 27, korna uaer
ONKMCAaHWE TEIUIONEpeIayu 4Yepe3 TPaHULy ABYX Cpeld, MPEACTABISIEMBIX OJHOCIOMHON
reTepOCTPYKTYpPO  CUJHMIEH/TpadeH, BMECTO TEpMHUHA «IIOBEPXHOCTBY  paszfena,
CJIeI0BaJIO OBl MCIOJIb30BAaTh HE BBOJALIMM B 3a0iyKI€HHE TEPMHUH «TPAaHULIA» pa3jesa
IByX cpell. B mociennem ab3arie riaBbl 4 Ha 3TOH ke cTpaHULEe yTBepkaaercs, uyto «llpu
YBEJIIMYEHUH pa3Mepa CUCTeMbl (POHOHHBIE MOJbI C OOJBIION AJIUHOW BOJIHBI HE MOTYT
ObITh BO30OYXKIeHb». Ha camoMm gnene crnpaBeqiMBO 0OpaTHOE, T.€. JJIMHA BOJIHBI
(hoHOHHOM MOJIBI (KOJUIEKTUBHOTO KOJIEOAHUSI aTOMOB) YBEIIMYUBAETCSI C POCTOM pazmepa
cuctembl. CrnefoBarenbHO, CleAyloulee Jajiee OObACHEHHE 3aMeJIeHHs pocTa
Kod(duImeHTa Termonepenadn ¢ ypBelnueHueM JUTUHbBI ¢i1os (puc. 100) HEKOPPEKTHO.

8. Homnenta HUAY «MUDON», k.p.-m.H. Katuna K.II. OT3bIB NOJOXKUTEIbHBIN,
umeerca 3 3ameuanusa: 1. Ha ctp. 11 aBTopedepara mocie dopmynsl (2) ommbOYHO
ykazaHo uto dt 3To mar no Bpemenu. Ckopee Bcero, noj dt moapasymeBaercs Bpems, 3a
KOTOpOE CHCTeMa IMoJlydaeT KoimdecTBo TerioTel AL. 2. Ha crtp. 12 aBTtopedepara
YKa3aHo, YTO MEKaTOMHOE paccTosiuue B rpadene cocrasiser 1,45 A. Takoe 3aBbleHHOE
3HaYe€HUE MOXKET OBIThb CBSI3aHO C HEJOCTATOYHOM TOYHOCTBIO HCHOJIB3YEMBIX
AMITMPUYECKUX MOTEHIMAIOB, MOCKOJbKY 3KCHEPUMEHT U ab initio pacyeTsl NPUBOASAT K
snauenuto 1,42 A. 3. Ha puc. 9 (ctp. 24 aBropedepaTa) Ha npaBom rpaduke 1o ocu Ox
oTiokeHa obOmas jumHa. [lo Bcell BMAMMOCTH, MMeeTCs B BHUIY He oOmias JJIMHA, a
paccTosiHue OT Kpas JIUCTa JI0 TOYKH, B KOTOpOH m3Mmepsercs Temmneparypa. Kpome Toro,

ATOT rpaguk OMKOOYHO OTMEYEH HOMEPOM a) BMECTO 0).



9. 3aBenyromero kadenpoit ¢usmueckoirt u Heopranmdeckod xumuu OI'BOY BO
AnTalickuii ToCymapCTBEHHBINM yHuBepcuteT, A.p.-M.H. be3nocioka C.A. OT3bB
MOJIOKUTENbHBIN, UMEIOTCS 2 3amedanusi: 1. He cMoTps Ha TO, 4TO METOA MOJEKYISIPHON
JUHAMUKH SBJISIETCSI XOPOLIO W3BECTHBIM M alipOOMPOBAHHBIM METOJIOM HCCIIEIOBAaHUsA, B
aBropedepare He TOCTATOYHO MOJHO 0OOCHOBAHO MCIOJIb30BAaHUE UMEHHO 3TOTO METOJA.
ABTOpY cieayeT OOOCHOBaTh IOYEMY JaHHBIE PACUETHI BBINOIHEHBI MOJEKYJSIPHO-
MEXaHMYECKMMH METOJJaMH, a HE MEPBONPUHIIUITHBIMA KBAaHTOBO-MEXaHUYECKUMU
METOJIaMH WJIU TOJYyIMPUPUYECKUMU KBaHTOBO-MeXaHWueckumu? 2. B aBropedepare
YIOMUHAETCS HECKOJIBKO KOH(MUTYpaliii OHHOHOB, OJIHAKO OCTAeTCs HE SICHBIM KaKue
MMEHHO BapHUaHTHI CTPYKTYp OBUIM PacCMOTPEHBI U Ha YEM OCHOBAaH BHIOOp, HAIPUMED,
ctpyktypel C20@C80, mokazanHot Ha puc. 3. CraegoBano Obl MOSCHUTH 3TO B
aBTopedepare 6osiee moAPOOHO.

10. 3aBenyromeit kadenpoit paguorexHuku u dnekrpoauHamuku DGI'BOY BO
«CapaTroBCKull HAIMOHAIBHBIM HCCIENOBATENbCKUI TOCYJAPCTBEHHBIM YHHUBEPCUTET
umenu H.I'. YepHbieBckoroy, a.¢.-M.H., npod. I'iryxoBoit O.E. OT3bIB MOJ0KUTETBHBIM,
uMmeroTces 6 3ameuanuit: 1. Ha ctp. 10 aBTOpedepara roBopurcs, 4To B AMCCEpTALUU
MIPUBOJIUTCS «MOAPOOHOE OomucaHue...MoTeHIuanoB bpennepa, CaBuna u Aiipedo». Tem
HE MEHee, B caMOM aBTopedepare He TOJIbKO HE IPUBOJIUTCS OMUCAHUE TAHHBIX METOJIOB,
HO U Ja)K€ OTCYTCTBYIOT CCBUIKU. DTO JOBOJBHO YAUBUTEIBHO, OCOOCHHO, €CIIU TOBOPUTH
o noteHuuane CaBuHA, KOTOPbIA HE SBIISIETCS OOILEU3BECTHBIM B HAYYHOM COOOILECTBE.
Kpome Toro, B xome camoro aBTopedepaTa HE yKa3bIBaeTCsi, KaKue€ MMEHHO METObI
pacyeTa 3HEPreTUYeCcKOro MOTEeHIIMala MPUMEHSIOTCS K TEM WU UHBIM oObekTam. 2. Ha
cTtp. 12 ykazaHO, YTO «MeEXaTOMHOE paccTosHue B rpadeHe cocrtabiseT 1,45A».
Hackonmbko MHE W3BeCTHO, OOIIENPUHATHIM paccTossaueMm s csisu  C-C B
HenedopmupoBaHHoM Tpadene sBisercs 1,42A. OcTaeTcss HESICHBIM, UMEET JIM 3]1eCh
MecTo OaHallbHAs onevyaTKa Ju00 e 3TO SBISETCS CISACTBUEM HCITOIH30BAHHBIX aBTOPOM
MeToJI0B. B mo0oM ciyyae, aBTOpY CTOWJIO Pa3bsICHUTH JTaHHBIA OCTPbIII MOMEHT OoJiee
noapo6Ho. 3. Ha puc.4 nokazano, yto B obsactu (2) koaddunuent Ilyaccona miockoro
rpadeHa oTpurarenbHbii. TeM He MeHee, W3 PUCYHKa 3TO He MOoHsATHO. Hampumep,

3HAYEHUIO OTHOCUTEIBHOTO YIIMHEHUS 10 ocH X (eps xx) 0.3 B 06sacTu 2 COOTBETCTBYIOT



3HAYEHUS OTHOCHTEILHOTO Y/UTMHEHHS BIOJL och y (eps yy) B amamazone [-0.1; 0.3].
[Tomyuaercs, uro qyist Ananas3ona 3HaueHudt [0; 0.3] koadunuent Ilyaccona ue sBnsercs
orpuuareiabHbiM. 4. 3 aBTOpedepara ocraercs He MOHATHBIM, TOYEMY aBTOP PEIIMII TaK
noJIpOOHO PACCMOTPETh CTPYKTYpPY TpadoH-3ur3ar. Kak BUIHO U3 paboThI, €ro CBOWCTBA,
B YAaCTHOCTH TEIUJIONPOBOJSIINE, HE OTIMYAIOTCS OT CBOMCTB 0OBbIYHOTO rpadena. 5. He
YUTEHO BJIUSIHUE TOMOJOTUM BHemHeW o0omouku C540 Ha »dHEpPreTuyeckue SMbl
C20@C540. Kak usBectHo, pymiepern C540 otHocures k ¢ymiaepenam tumna ["onbadepra
U HMEET MKOCAYJIPUYECKYyI0 CHUMMETputo. Takue QyiuiepeHsl HMEIT TpU THUIA
MOTEHIUAIBHBIX SM C Pa3JIMYHBIMU 3HA4€HUSMU 3Hepruu: 30 MOTEHUMATbHBIX SIM C
sHepruen El, 12 — ¢ suepruen E2 u 20 — ¢ snepruenn Y3, npuuem E1>E2>E3. Astop
npeHedperaeT 3TUM (PAaKTOPOM M paccMaTpuBaeT JUIlb ciayyai, korga «C20 3aHuMaer
paBHOBeCHOE moJiokeHue B neHtpe C540». 6. B kauecTtBe 3a/ad uccieoBaHus aBTOP
Ha3bIBAaeT «aHANW3 BIUSAHUA AedekTa 5-7-5-7 Ha npouyHocTh rpadeHa Ha paspeiB». B
BBIBOJIaX aBTOP OTMEYAET, UTO «OAMHOYHBIN J1eeKT 5-7-5-7 ci1abo MOHMkKAET MPOYHOCTh
rpadeHa Ha pa3peiB». TeM He MeHee, MEXKIy pa3fesioM «3aJadyu» U «BBIBOABD (paza
«aepekr 5-7-5-7» He BcTpewaercs. OcTaercs JMIIb JOTabIBaTbCs, 4YTO U3 CeOs
MPEACTABISIET ATOT A€(PEKT U KAKUM 00pa3oM aBTOP AENAET BHIBOJBI O €r0 BIMSHUU HA
MPOYHOCTH TpadeHa.

11. 3aBenyromiero kadenpoi obmieit u sxcnepuMmenTanibHon Guszuku OI'BOY BIIO
«AnTaiickuil rocyaapcTBEHHbIM yHUBepcuteT», A.G.-M.H., npod. IlnorHuxkoBa B.A.
OT3bIB OJOKUTENBHBIN, 1 3aMeuanue: B aBTopedepare aBTop ¢1ado OTpakaeT CTPYKTYpy
Y CBOMCTBa aJIMa30MOJIOOHBIX CIOUCTBIX CTPYKTYpP, XOTS B BBIBOJAX PaOOThI yIIOMHHAET
00 3TUX CTPYKTYypax.

12. 3aBenytomiero ornenom OWMBT PAH, n.¢.-m.u. CreraiiioBa B.B. u rmaBHoro
HayuyHoro cotpyanuka O®UBT PAH, n.p.-m.H., npod. Hopmana I'.J. O13bIB
MTOJIOXKUTEIIBHBIN, 0€3 3aMeYaHuii.

B oT3pIBax ykazaHO, 4TO MpeAcTaBlieHHas padoTa MMeeT OOJbIIOE MPAKTUYECKOE
3HAUYEHHWE W MO CBOEH HOBHU3HE M AKTYaJIbHOCTH COOTBETCTBYeT TpeOoBaHusiM BAK k

AOKTOPCKHUM JUCCCPTALUAM.



Br160op oduimanbHeIX ONMOHEHTOB M BEAYIIEH OpraHu3aiii 00OCHOBBIBACTCS TEM,
YTO OHU SIBJIAFOTCSI KOMIIETEHTHBIMU B JAHHOM OTPAaciIy HaAyKH, IIUPOKO U3BECTHBI CBOMMU
JOCTHMKEHUSIMU B JTAaHHOW O0JIACTH M CHOCOOHBI ONPECIUTh HAYYHYIO U NMPAKTUYECKYIO
LIEHHOCTb AUCCEPTALHH.

JIuccepTallMOHHBII COBET OTMEYaeT, YTO Ha OCHOBAHMM  BBINOJHEHHBIX
COUCKATEeJIEM HCCIIEA0BAHNI:

pa3zpaboTaHa HayyHasi KOHLENIUS YIpPaBJICHUS (PU3NYECKUMU U MEXAHUUYECKUMHU
CBOMcTBaMH rpadeHa U HAHOMATEPHAJIOB Ha €r0 OCHOBE MOCPEACTBOM J1e(hOpMHUPOBAHHUS
WIA XUMHYECKOT0 MOIU(ULIMPOBAHNS;

OpeioKeHa OpUTMHAJIbHAS TUIOTE3a Pa3BOJOPAXKUBAaHUS rpadaHa MOCPEICTBOM
BO30YX/I€HHSI IUCKPETHBIX OPU3EPOB,;

MOKa3aHa NEPCIEKTUBHOCTh NMPUMEHEHUS HAaHOCTPYKTYp Ha OCHOBE TpadeHa i
CO3JaHMs PA3JIMYHBIX YCTPOUCTB C YIIYUIIEHHBIMA CBOWCTBAMM;

Teopernyeckas 3HAYMMOCTb UCCIIEAOBaHUS 0OOCHOBaHA TEM, UTO:

JI0Ka3aHbl TIOJIOKEHUS, BHOCALIME BKJIAJ B pacIIUpPeHHE NpPEICTaBICHUNA 00
YIJIEPOJHBIX MaTepuaiax B OOIIEeM, U HAHOCTPYKTYp Ha OCHOBE Ipad)eHa B YaCTHOCTHU, UX
CTPYKTYpE, CBOMCTBaX U BOBMOYKHOCTSIX YIIPABJICHHS UX CBOMCTBAMH;

MPUMEHUTENBHO K NpoOJeMaTUKE JUCCepTallMi pPe3yJbTaTUBHO HCIOJIb30BaH
METOJ MOJIEKYJISIPHOW JIWHAMUKH C HCIHOJIb30BAaHUEM TPEX PA3JIMYHBIX IMOTEHIUAIOB
MEKaTOMHOI'O B3aUMO/ICHCTBHUS,

M3JI0KEHBl YCJIOBHUS H3MEHEHUsI (POHOHHOTO CIEKTpa rpadeHa MOoCPeICTBOM
Ae(pOpMUPOBAHUS M XMMHUYECKOTO MOAU(DUIMPOBAHMS, H3MEHEHHUS CKOpPOCTEH 3ByKa
MOCPEJICTBOM J1€(OPMUPOBAHUS U yCIOBUSA (HOPMHUPOBAHUS KOPPYTMPOBAHHOTO rpadena
CO CKJIaJIKaMU C 33JJaHHBIMH MapaMeTpaMu;

PacKpbIThl BO3MOXKHOCTH NPHUMEHEHHUS BOJOpOJa IJsi W3MEHEHUS (U3NYECKUX

CBOWCTB HE TOJILKO rpad)eHa, HO reTepOCTPYKTYp Ha €ro OCHOBE;



M3Y4YE€HO OOJBIIOE MHOTOOOpasue ABYMEPHBIX M TPEXMEPHBIX MaTepUaloB Ha
OCHOBe TpadeHa, MOKa3aHbl X CTPYKTypHbIE OCOOEHHOCTH U CBOMCTBA;

3HaueHHUE TOJYYCHHBIX COMCKATEJIeM pe3yJbTaTOB MCCIENOBAHUS ISl MPAKTUKU
TIOJITBEPKIACTCS TEM, UTO:

pa3paboTana o0Ias METOJMKA pacyeTa TEIUIONPOBOJAHOCTH U TEIUIONEpeIadynd B
KBa3WJIBYMEPHBIX CTPYKTypax Ha OCHOBE rpadeHa M BTOPOrO MarepHalia ¢ pEeHIeTKOH,
no00HOM perieTke rpadeHa;

OTIpe/IeNICHbl YCTOMYUBBIE CTPYKTYPHBIE COCTOSIHUSI IJIsl PA3IMYHbBIX KOHPUTyparuit
CIIOUCTBIX CTPYKTYP, & TaKXKe YTIIEPOTHBIX aIMa30moI00HbIX (a3,

CO3/1aHa CHCTEMa MPAKTUYECKUX PEKOMEHJAIUIl IO YNpaBICHUIO MapamMeTpaMu
OJTHOMEPHBIX CKJIaJI0K KOPPYTHPOBAHHOTO rpadeHa;

IPEICTABICHbl PEKOMEHJAMU [0 YIPAaBICHUIO MEXaHMYECKHMMH CBOWCTBAMHU
CKOMKaHHOTO rpadeHa W HEKOTOPBIX JPYIMX TPEXMEPHBIX MaTepuajoB Ha OCHOBE
rpad)eHa MocpeICTBOM HEYIPyTrou negopmariuu.

OrneHka J0CTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEI0BAHUS BhISIBIIIA:

TEOPETUUECKHE pEe3yNbTaThl IOJYYEHBl C IOMOIIBIO KaK CTAaHIApTHBIX, TaK U
CHEINAbHO HAMKMCAHHBIX BBIUMCIUTEIBHBIX MPOTPaMM, B KOTOPBIX ObUIH MCIOJB30BaHBI
XOPOIIO anmpoONpPOBaHHBIC MEKATOMHBIC TTOTCHIINAIB;

uaen 0azupyroTcs Ha JOCTaTOYHO M3BECTHBIX MOJXO0JaX, HalpUMep, TEXHOJOTUU
ynpyrux aedopMmaiuii, KoTopas paHee K paCCMOTPEHHBIM B JUCCEPTAIlMN MaTepuaiaM He
NpPUMEHSJIaCh, a TaKXKe Ha OJKCIEPUMEHTAIbHBIX JaHHBIX 10 YK€ HW3YYCHHBIM
OCOOEHHOCTSIM HAHOCTPYKTYp Ha OCHOBE rpadeHa, KOTOpble ONpeAesisiif HarnpaBieHHE
HCCIIeIOBAaHUM B JaHHOM paboTe;

MCTIOJb30BaHO CPABHEHHE TMONYUYEHHBIX B IUCCEPTALMU JAHHBIX C y)K€ N3BECTHBIMU
U3 JTUTEPATYPhl SKCTIEPUMEHTAILHBIMU JTAHHBIMU, a TaKXKe Pe3yJbTaTaMU TEOPETHUUECKHIX

I/ICCHCJIOBaHI/Iﬁ TaKuX HUJIN HO)IO6HBIX CHCTEM,



YCTaHOBJIEHO Ka4eCTBEHHOE COBINAJEHHE aBTOPCKHUX Pe3yJbTaTOB C pe3yJbTaTaMu,
MpeCTAaBIeHHBIMU B JIMTEPaType, HalpuMep, KPUTHUECKUX 3HaueHWH JepopMaluu s
BBICOKOCHMMETPHUYHBIX HaNpaBleHud yrnpyrod nedopmaimu rpadena, (pOHOHHOTO
criektpa rpadeHa u rpadaHa B OTCYTCTBHHM Ae(OpMallMH; BEJTMYMHBI KOI(QOULHUCHTOB
TEIUIONepeadyn Uil IBYXCIOWHBIX T€TePOCTPYKTYP CPAaBHHUMBI C TEMH XK€ BEIUYUHAMU
0I0OHBIX TeTEPOCTPYKTYP;

JICIIONB30BaHbl COBPEMEHHbIE METOIMKH cOopa M CTaTHCTHYECKOW 00paboTKH
MCXOHOM M IOJy4eHHOW HH(POpMALUH, a TaKXKe IPPEKTUBHBIE METOIBI BU3yaIIU3ALIUH.

JIMyHBIA BKJIAJ COMCKATENs 3aKJII0YaeTcsl B BHIOOpE HANpaBleHUs] MCCIIEIOBaHUS,
MIOCTAHOBKE 3a/1a4y W pa3paboTke IuiaHa padoT, MOArOTOBKE MpOrpamMMm sl MPOBEAECHUSA
pacueToB, 06paboTKe U aHAM3€e MOTyYEHHBIX Pe3yIbTaTOB U MOCTIEAYIOIEM 0hOpMIEHHH
WX B BUJE HAydHBIX MmyOnukauuid. Bece sTambl YMCIEHHBIX 3KCIIEPUMEHTOB BbINOJHEHBI
JIMYHO COMCKaTeNleM, JIMOO MpY €ro akTUBHOM y4aCTHH.

Ha 3acemanmu 3 HosiOps 2016 r. AMCCepTallMOHHBIA COBET MPHHST pELICHHE
npucyauth BaumoBoit FO.A. yueHyto cTeneHb J0KTopa (PU3MKO-MaTeMaTHYeCKUX HayK.

[Tpy mpoBeleHWH TAMHOIO TOJIOCOBAaHMS AMCCEPTALMOHHBIM COBET B KOJIUYECTBE
«15» uenosek, U3 HHUX «b6» H0KTOpPoB Hayk mo crenuansHocTd 01.04.07 — «®usuka
KOH/IEHCHPOBAHHOTO COCTOSHHUS», «9» HOKTOpoB Hayk mo crenuamsHoctn 05.16.01 —
«MertayioBeieHUE U Tepanecxaﬁ 00paboTKa MEeTaJlJIOB U CIUIaBOB», y4aCTBOBABIIMX B
3acenaHuu, u3 «20» YeIOBEK, BXOISAIIMX B COCTaB COBETa, IPOroJOCOBalK: 3a
TIPUCY’KIEHUM y4eHOU cTereHHu — «14», MPOTHB MPUCYXKIEHUs ydeHoH creneHd — «0»,

HEIIeCTBUTEBHBIX OIOJJIETEHEN —
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