3AK/IIOYEHHUE DKCIEPTHON KOMHACCHUHA

o 3amure guccepraumu HewvmatoBa Maxcynmo [MalipatroBuya Ha temy «PaspaboTka
METOZIOB MOAUGUKAINNN MarHAUTOMEXaHUYECKMX CBOMCTB aMOp(HBIX MHKPOIPOBOJOB IS
IIOCTPOCHHS BBICOKOYYBCTBUTEIBHBIX MHHHMATIOPHBIX JATUYMKOB MEXAHUYECKUX HAMPSIKEHUN,
IPEICTABJIEHHONM Ha COMCKaHWE YYEHOM CTemeHW KaHAWJaTra TEXHUYECKHX HayK II0
cnenpanpHocTH  05.27.06 —  «TexHonmorus u  obopynoBaHWE I TPOW3BOJICTBA
IIOJIyIIPOBOJHUKOB, MAaTEpUAJIOB U MPUOOPOB IEKTPOHHOUW TEXHUKW» U cocTosiBiueiics B HUTY
«MHUCuC» 20.12.2019 ropa.

Huccepranust npuHsita K 3amute JuccepranuoHabiM coBetom HUTY «MHCuCpr»
14.10.2019, mpotokomn Nel2.

Huccepranus  BoimosHeHa B QDenmepallbHOM — TOCYJApCTBEHHOM — aBTOHOMHOM
00pa30BaTeIbHOM YUPEXKJCHUH BEHICIIEr0 00pa3oBaHus HarnMoHaIBHBIA HCCIIEN0BATENLCKHUN
texnonoruueckuit ynusepcurer «MUCuC» (HUTY «MUCuC»), MunuCcTepcTBa BBICIIETO
obpasoBanue u Hayku P®, JlemumHckmii npocnexr, n. 4, 119049, r. Mocksa, kademapa
«TexHOIOruy MaTepranoB IEKTPOHUKHY.

Hayunelii pyKOBOAMTENb — JOKTOp (HU3UKO-MaTeMaTHUeCKMX Hayk, Ilanuna Jlapuca
BrnaguMupoBHa, Beayliuid HaydHbll cOTpynHMK Kadeapbl «TeXHOIOTHH MaTepHajoB
anektporukw» HUTY « MUCuCy.

OKcnepTHas KoMHccus yTBepxkieHa JlucceprammonueiM cosetoM HUTY «MUCuCr
npotokoin Ne 12 ot 14.10.2019 B cocrage:

1. Kanmomxun Cepreit JIMutpueBud, npodeccop, TOKTOp (GU3HKO-MAaTEMATHYECKUX
Hayk, aupekrop MHCTHTyTa HOBBIX MaTepwaiioB W HaHoTexHomoruit HUTY «MHUCuC» —
IIpeJIceIaTeNb KOMHUCCHH,

2 Jluneen Anexceii Cepreesud, nmpogeccop, TOKTOp HH3UKO-MAaTEMAaTHIECKUX HAYK,
npocgeccop xadenpsr puzndeckoro marepuanosenenns HUTY «MUCuCy;
3. Xopaino Bmagumup BacunbeBuu, MONEHT, TOKTOP (DU3UKO-MATEMATHUECKUX

HAayK, BENyLIIUH HAy4dHBIM COTPYyOHHK Kadenpbl (GYHKIMOHAILHBIX HAHOCHCTEM H
BbICOKOTEMITepaTypHbIX MarepuaioB HUTY «-MUCuCy;

4. ITepos Hukomnaii CepreeBud, npogeccop, TOKTOp HU3HUKO-MATEMaTHYECKUX HAYK,
3aBefyrommMid  Kadenpoil MarHetusma @DemepalbHOTO  TOCYAapCTBEHHOIO  OFOKETHOTO
00pa3oBaTEIbHOIO  YUPEKASHHS BEICIIET0 00pa3oBaHus MOCKOBCKMH TOCYIapCTBEHHBIH
yHuBepcuteT umeHu M. B. JlomoHocOBa;

A Pozanos Koncramtun HuxonaeBud, cTapmuii HaydHBIM COTPYAHHK, IOKTOP
(usMKo-MaTeMaTHYECKUX HAyK, 3aMECTHTENh AMPEKTOpa IO HaydHol pabore denepanbHOro
rOCyapCTBEHHOr0 OFOKETHOIO yUPEXACHHUS HAyKH VIHCTHTYT TEOPETHUECKOH M MPUKIAIHOM
anekTponuHaMuky Poccuifckoit akanemun Hayk (MUTIID PAH).

B xauectBe Bemymel opraHmzanpu yrBepxkaeHo @DenepanbHOE TOCYAAPCTBEHHOE
OrO[UKETHOE yupeKJIeHHe HayKd HHCTHTYT IpoGJieM MpOEKTHPOBAHHS B MHKPOAIEKTPOHHKE
Poccwiickoit akagemun Hayk (MITTIM PAH), 3enenorpa.

OKkcnepTHAs KOMHCCHS OTMEYAeT, YTO Ha OCHOBAHHHM BBITIOJHEHHBIX COHCKATEIEM
HCCIICIOBAHUM

e paspaboTaHa KOHCTPYKIHS SKCIIEPHUMEHTAIBHON YCTAHOBKHM JJIsl MPOBEAEHMS TOKOBOIO

OTXHra C YHAJEHHBIM KOHTPOJIEM TeMIlepaTyphl (IIOIy4eH IIaTeHT Ha U300peTeHHe

(RU189683);



BBISBJIEHH ONTHMAILHEIE NapaMETpPsl TOKOBOTO OTKHMIa aMOPGHBIX (eppoMarHHTHBIX
MHKDOIIPOBOJIOB, ~ COTPOBOMIAIommecss  QOPMHUPOBAHMEM — IHMPKYJSPHOH — MArHHTHOH
AQHU30TPOIIHH;

[IOKA3aHO, UTO H3MEHEHHE MAarHUTOCTPUKIUKM B IPOIECCE OTKHAIa HE KOPPEIHpyeT ¢
A3MEHEHHEM  MArHUTHOHW  aHW30TPONHH, ITIPM  3TOM  BO3MOXHO  MHAYHHMPOBATH
TIOJIOXKHUTETbHYIO MAarHUTOCTPUKIMIO B KOMOWHALMU C IMPKYJISPHOW aHU30TPONHEH, YTO
00yCIaBIMBaeT pe3Koe W3MEHEHHWE MAarHUTHOTO TIMCTEpe3uca W MarHUTOMMIICIaHCa IIOA
JIECTBHEM BHEIIHIX MEXaHUYECKHX HArpy30K;

pa3paGOTaH IPOTOTHT CEHCOPA MEXAHWYECKMX HANPSHKEHHH Ha OCHOBE amOP(HBIX
MEKpOTpoBoIoB cucteMbl CoFeSiBCr ¢ onTUMHU3MPOBAHHON MarHUTHOM CTPYKTYPOH.

Teoperryeckas 3HAYUMOCTD HCCIIE0OBaHUSA 000CHOBAHA TEM, YTO:
BBISBIIEHB! YCIOBUS (POPMHUPOBAHUS MarHUTHOH aHM30TPOIIHH B [IPOLECCE TOKOBOIO OTXKHUIa
aMOpP(HBIX MUKPOIIPOBOIOB K3 CILIABOB HA OCHOBE OHOTO 3d 21eMeHTA;
YCTaHOBJIEHO BIMSHHME CTPYKTYPHOM pelakcallid Ha MarHMTOCTPUKIHIO IPH Pa3IMYHbIX
TeMIIepaTypax OTKUTa BILIOTh J0 TEMIIEPATYPhl KPUCTAJUIN3AIMY;
IIPEIIOKEH METON OMpENIENeHns MEXaHHUCCKHX HANpsKeHWH, OCHOBAHHBIA Ha OBICTPOM
npeobpasopanun Dypbe IIEKTPHYECKMX CHUTHAIOB, M paspaboTaHO IPOrpaMMHOE
obecrieueHue 1JIs €ro peainu3alnm,
YCTAHOBJIEHBI 3aKOHOMEPHOCTH BIIMSHMSA MEXaHWYECKUX HANPSIKCHHUH Ha MarHUTOMMIIEAHC
B aMOP(HBIX MHKPOIIPOBOJAX, IIOABEPIHYTHIX TOKOBOMY OTIKHUIY.

3HayeHHE IMOJIYyYEHHBIX COUCKATEJIEM pe3yJlbTaTOB  HCCIEHOBAHHS UL  MPaKTUKH

MOJTBEPKIAETCS TEM, YTO:

paspaboTaHa MeTOAMKA OECKOHTAKTHOIO H3MEPEHMS MEXaHWYECKHX — HANpPSKCHUH,

OCHOBAaHHAs HA H3MEPEHHH AaMIUIUTYJ BBICIUMX TapMOHHUK CUTHAJAa 3JIEKTPHYECKOro

HaNPSKEHMS, HHIYIMPOBAHHOTO [IPU IIepeMarHiYMBaHAK aMOPQHBIX MHKPOIIPOBOJIOB;

Ipe/oKeHa MeToauKa (opMHpOBaHWS B aMOP(HEIX MHKpompoBogax Ha ocHose Co

IMPKYIIPHOM MArHUTHOW aHW30TPONHM IIPHU  IIOJOXKHTEIBHOW MarHUTOCTPHKIHH ¢

HCIIOIB30BAHHEM TOKOBOTO OTXKHIa;

JOCTHUTHYTH PEKOPIAHO BBICOKME 3HAYEHHs UYBCTBHUTENBLHOCTH MM K MeXaHMYECKHM

HANPSDKEHUSIM 63 HUCTIOb30BAHUS JIOTIONHATEIBHBIX IOJNIeH CMeIeHHs B aMOp(HBIX

MUKPOIIPOBO/IaX, B KOTOPHIX chopMUpoOBaHa 0OpaTHAst aHU30TPOIIHS;

paspaboTaHa KOHCTPYKIMSI H 0OOpyHOBaHME JUISi MPOBEACHHUS TOKOBOIO OTXKHIa C

yIlaJeHHBIM KOHTpoJieM Temreparypsl. Ha metomuky momyuen natent (RU189683).
OueHKa J0CTOBEPHOCTH Pe3yJIbTATOB HCC/IeI0BAHUSA BbISIBHIA:

e pe3yNbTaThl [OATBEP)KAEHBI COIOCTABJIEHHEM C UMEIOIIUMUCS  JIUTEPATypPHBIMU
JAHHBIMH, a TAK)KE CONTIAaCOBAHHOCTHIO TAHHBIX, TOJIyYEHHBIX Pa3IHYHBIMH METOIAMH;

e DOKCIEPUMEHTAIbHBIC WCCIEJOBAHUSA BBIIOJHEHL C IPHUBJICYCHUEM COBPEMEHHBIX
METOJOB CTPYKTYpPHOTO aHaiu3a (PEHTreHOBcKas aM(paKivs, IPOCBEYNBAIOMIAS
3JIEKTPOHHAS MHKPOCKOIIHS, CKaHUPYIOLIas 9IIEKTPOHHAS MHKPOCKOIIHS,
muddepeHnraIbHas  CKAHUPYIOIas KaTOPUMETPHs) M MAarHUTHBIX — M3MEPCHHUN
(BHOpPAIMOHHBIN ¥ MHIyKTUBHbIH MATHUTOMETPEI, BEKTOPHBIH aHanmu3aTop erei);



e BHICOKMH YpOBEeHb amnpoOalMy pe3yabTaToB JUICCEPTAOHHON paboThl (y4acTue B
OCHOBHBIX KOH(bepeHI_II/ISIX Mo TEMAaTHUKE H ny6m/n<aum1 B BLICOKOpGﬁTHHI‘OBLIX
KypHaIax).

JIMUHEBIH BKIAJ COUCKATEIS COCTOMT B TOM, YTO OCHOBHBIC PE3YJIbTATHI, U3JIOKCHHDIC B
JECCEepTALH, MOydeHbl aBTOPOM JIMYHO. ABTOp MPUHUMAN y4acTHE B aHANN3C PE3yJIbTaToB I
TIOATOTOBKE IIyOJIMKAIi. ABTOPOM CO3/[@aHa YCTaHOBKA I M3MCPCHHUs KPUBBIX MArHUTHOTO
TECTEpesNca B MPHCYTCTBHY MEXaHHYECKUX HanpspkeHuid. Hepmaros M. T'. HemocpenCcTBEHHO
y4acTBOBAI B PaspaboTKe TEPMHUIECKMX METOJIOB YIPABJICHHSA CBOHCTBAMHM MHKDPOIPOBOJOB, &
Takke IOJ  PYKOBOACTBOM  aBTOpa  paspabaTbiBajiaCk — TEXHOJOTHS — H3TOTOBJICHUSA
4yBCTBHTENHHOTO JJIEMEHTAa U JAaT4HKAa HA €ro OCHOBE. ABTOpP MPUHMMAN HETIOCPEACTBEHHOE
yuacTHe B HAIlMCAHUK HAY4HBIX paboT.

Couckarenpb NpeacTaBui 8 omyOIMKOBaHHBIX CTATEH MO TEME JUCCEPTAalluK B HAYIHDIX
MEKIYHAPOIHBIX M POCCHHCKHX JKypHalaX, PEKOMEHIOBAHHBIX BAK P®. U3 Hux 4 cratbu
OnyGIMKOBAHBI B )KypHAIax, BXoaamux B 6a3y WOS u 6 craTeil - B KypHanax u3 0a3sl Scopus.
ITonmyuen matent Ha u3o0perenus (RU189683).

[lyakr 2.6 TlomoXeHHS NPHUCYXKIACHMsS YYCHOW CTENEHM KaHauaara Hayk, y4eHOH
crenern nokropa Hayk HUTY «MHCuC» couckareyieM y4eHOH CTeIIeHH HE HapylICH.

ITuccepranus Hebmaroa M.I. coOTBETCTBYET KpuTepusiM II. 2 TTonoxkeHus O MOpsaKe
npucyxaenus ydenolx cremeneir B HATY «MUCuC», Tak kxak B HEel Ha OCHOBaHUHU
BBITIONTHEHHBIX aBTOPDOM  HCCJIC[OBAaHMM  pelleHa 3ajada HaIpaBJICHHOIO  M3MCHCHHS
MAarHUTOMEXaHUYECKHX  CBOMCTB ~ aMOpP(HBIX  MHKPOIPOBOIOB Ui IIOCTPOCHWUS
BBICOKOUYBCTBHTEIBHBIX MHHHATIOPHBIX JATYHKOB MEXAHWYECKHX HarnpsukeHuit. llomydeHHbe
B paboTe pe3yJbTaThl UMEIOT BAXKHOE HAayYyHOC 3HAYCHHE H ABJIAIOTCA MEPCICKTHBHBIMU B
PEIICHNH MPaKTUYECKHX 3a1a9.

JKCIepTHas KOMHCCHS IPUHSIA DELICHHe O BO3MOXKHOCTH mpucykueHus M.I.
HebMaroBy ydYeHOW CTENCHH KaHAWIaTa TEXHUYECKUX HAYK IO CHENHATbHOCTH 05.27.06 —
«TeXHONOrAs ¥ 06OPyIOBaHUE JUTS IPOU3BOJCTBA TOYIPOBOIHHKOB, MATEPHATIOB U IPHOOPOB
DJIEKTPOHHON TEXHUKIY.

[Ipu IIpoBeIeHNH TaiHOTO TOIOCOBAHHS IKCIOPTHAS KOMUCCHS B KOJIMYECTBE 5 YEIIOBEK,
y4acTBOBABIIUX B 3aCeJJAHHUM, U3 5 UEIOBEK, BXOASAIIMX B COCTAB KOMHMCCHHM, POroJiocoBana: 3a
-5 ,TpOTHB - HET _, HedeHCTBUTENbHBIX OOJUIETCHEH _HET

[Ipencenarens DKCIEPTHON KOMUCCHH = , Kanomkun C. /L.
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