OT13bIB Ha aBTOpe(depar

muccepranuu Jlykuna Anekces BsiuecnaBoBuya «HenuHeliHas TuHaMuKa U yCTOWYHBOCTD
YIPYIHX 3JIEMEHTOB HaHO- © MUKPOCHCTEMHON TEXHHUKHU B CBSI3aHHBIX IMOJISIX», IPEICTABIICH-
HOM Ha COMCKaHHE yYEHOH CTENeHU KaHAuJaTa (U3NKO-MaTeMaTHIeCKHX HAyK I10 CIIEIH-
anpHOCTH 01.02.04 — Mexanuka neopMupyeMoro TBEpOro Tea.

PaGora A. B. JlykuHa nocBsIeHa PEIICHHIO HETHHEUHBIX CTATHYECKHX M JMHAMHUE-
CKHX 3a/la4 MEXaHUKHU 1eOPMHPYEMOr0 TBEPAOTO Tejla B YCIOBHSIX COBMECTHOIO JEHCTBUS
JJIEKTPUYECKOTO U TEMIIEPATypHOro nojel. Takue 3a1aun BO3HUKAIOT NPH pa3pabOTKe U MO-
JeTUpoBaHUM 00BEKTOB HaHO- H MuKpocuctemHoi Texuuku (HMCT). Mccnenosano Bersie-
HHe (GOpPM PaBHOBECHS M ITUHAMHYECKHE PEXUMEI, OOYCIIOBIICHHBIE HU3MEHEHHEM BHEIIHHMX
3JIEKTPOMArHUTHBIX U TEMIIEPATyPHBIX BO3JCHCTBU.

Jia onucanus ynpyrux snemeHToB HMCT B paboTe HCHOIB3YIOTCS MUCKPETHBIE U
pacmpeseNieHHble MaTeMaTH4ecKue Mozaenu (Oanku, MeMOpaHbl, TUIACTHHKH). AHaIU3 pac-
NPEACICHHBIX MAaTEMATHYECKUX MOJIEJIEH MPUBOAUT K CIOXKHBIM HEJIHMHEWHBIM KPAaeBbIM 3a-
Ja4aM MareMaTHueckod ¢u3uku. [Ipu uxX pemeHnd NpUMeHSITCS COBPEMEHHEIM MaTeMaTHye-
CKHU ammapar HeJIMHEHHONW MEXaHHKH, B TOM YHCJIEe, METObl TEOPHUH BETBIICHHsI PEIICHUN He-
JIMHEHHBIX ypaBHEHUH, TPUOIMIKEHHBIE aHATUTHYECKIE METOIbI (ACHMIITOTHYECKHE M IPOEK-
LIMOHHBIE) U YUCJIIEHHBIE METOMBL.

Pabora A. B. JlykuHa conepxutT OOnbIIoi 00beM HOBBIX M CYIIECTBEHHBIX HAyYHBIX
pe3ynbTaToB. [locTpoeHs! quarpaMMel BETBICHUS IOJI0XKEHUH paBHOBECHS MHKPOIJIEKTPOME-
Xxanuyeckoro ocuuiraTopa (MO) B nosie HEMOABMXKHBIX 3IIEKTpooB. VccenoBana ycTonyu-
BOCTh HailleHHBIX ()OpM paBHOBECHSI KPYIJIOW MeMOpaHbl ¥ KPYTJIOHW MIACTHHKH B II0JIE OJI-
HOIO ¥ JBYX 2J1€KTpoJ0B. HalineHs! U npoaHaTH3HpOBAHEI aMILTHTYIHO-9aCTOTHBIC XapaKTe-
PHMCTHKH B 3aJa4ax O BBIHYXXICHHBIX HEJIMHEHHBIX Konebanusx MO, Kpyriaslx MeMOpaHbl U
IUIACTHHOK B IIEPEMEHHOM 3JIEKTpHUYecKoM moie. [loxydeHa 3aBUCUMOCTE JOOPOTHOCTH pe-
30HAHCHBIX CBOMCTB KPYIJIOM IJIACTUHKU B IIOJIE OJHOTO 3JICKTpoAa OT €€ TOJIIMHLI U OT-
c4eTHOM TeMmmeparypbl. OnpeneneHa 06acTh YCTOHYHUBOCTH OaKH, HaXOIIIEHCS B JJIEK-
TPUYECKOM I10JI€, IPH UMITYJILCHOM JIa3€PHOM BO3JICHCTBHH.

3ameuanue.

Ha ctp. 16 permenne HaXoOUTCs B IPEIIONOXKEHUH, YTO € — Majbli mapamerp. Ha ctp. 17
CUMTAETCA, 9TO € = 1.

AKTyaJlbHOCTh pPabOThEl OYEHb yOEIUTENBHO IIPOJEMOHCTPHPOBaHA B aBTOpedepare.
Ee noctoBepHOCTh obOecneueHa BBICOKOH Hay4YHOH KBalH(UKAalMel aBTOpa W COBIJEHHEM
pe3yJIbTaToB, IOIy4YEeHHBIX pasHbIMU MeToJaMU. Pe3ynbraTel oTpaxeHnsl B 9-tu paborax aB-
TOpa, 3 M3 KOTOPHLIX OIyOJIMKOBAHBI B PEIEH3UPYEMbBIX HAy4YHBIX JXypHagax. ABTopedepar
JaeT SICHOE IIpeacTaBieHue o gucceprauun A. B. JIykunHa, KoTOpasi cooTBeTCTByeT TpeboBa-
HusaM 11. 9 TlonoxkeHust o NPHCYKACHUN YUEHBIX CTEICHEU, MPEABSIBIIEMBbIM K JUCCEPTAIIHN
Ha COMCKaHUE YYEHOHU CTENEeHH KaHauaaTa PU3NKO-MaTeMaTHUSCKUX HAYK IO CIEIHATbLHOCTH
01.02.04 — Mexanuka neopMUpyeMOTro TBEPIOTO TeJa.

@umunmos Cepreii bopucosuy, nokTop $us.-mMat. Hayk, mpodeccop,
npogeccop kKaenpsl TEOPETHUSCKON U MPUKIAIHON MEXAHUKH {
Canxkr-IlerepGypreckoro rocynapctBennoro yuusepcutera (CIIOTY),

199034, Cankr-IletepOypr, YHUBepcuTeTCKas HabepexHas, 1.7/9,

+7 (812) 3}@- pbu@spbu.ru 28.03.2019
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OT3bIB
00 asTopedepare aAuccepTALHH
Jyxkuna Anexcen Bavuecsiapopuua
«Heaunelinas THHAMHKA H YCTOHYHBOCTH YIPYTrHX 2/1IEMEHTOB HAHO- H
MHKPOCHCTEMHON TEXHHKH B CBS3aHHBIX MOJISAX», [IPEACTaBICHHOH HA CONCKAHHE
V9eHOI CTeNeHH KaHauaTa GH3NKO-MaTeMaTHYeCKHX HayK I10 CrelHalIbHOCTH
01.02.04 — Mexanuka e OpMHpPYEMOro TBEpPJOIo TeJa

Penensupyemas pabora mNOCBSIIEHA HCCICAOBAHUIO psja CYLIECTBEHHO HEJTMHEHHBIX
mMozencii MEXAHHKH TBepAbIX Ae(OPMHPYEMBIX Tell, HAaXOMALIMXCS I110J] BO3IEHCTBUEM
MCXAHHYSCKHX, TelJIOBBIX H JNMeKTPHYeCKHX (AKTOpOB. YKa3zaHHBIE MOJEIH MOryT OBITh
HCIIONB30BAHLL. B YaCTHOCTH, IIPH MPOBEJICHHH PACYE€TOB HAHO- © MUKPOSJIEKTPOMEXaHUYECKHX
CHCTeM H MO3TOMY HaHAYT NPHIOXKEHHS B pa3IM4YHBIX OTpaciasgX MAaIIHHOCTPOCHHSA H
NpHOOPOCTPOCHHSA. 3TO OmpelenseT aKTYalbHOCTH paboTBl, a TakkKe €€ 3HAYMMOCTh JIf

COBpPEMECHHOH TEXHHKH.
ABTOPOM DCIICHBI HETPHBHAIBHBIE W JIOCTATOYHO BaXKHBIE 3aJa4yd; NPH 3TOM OBLIU

HCIIOTb30BaHbl K@K aHANWTHYCCKHME METOABI COBPEMEHHOM HEJIMHEHMHOM MEXaHMKH, TaK H

KOPPEKTHEIC YHCICHHEIC IPONEAYPHI.

Meroguxu, paspaboTaHHblE aBTOPOM, SBISIOTCS BO MHOTOM OPHTHHAIBHBIMH.
AHATMTHYCCKHE H YHCIEHHBIE DEIICHHS, a TAKKe INpeaiaraeMble alrOPUTMBI 00IadaloT
CYINSCTBCHHOM Hay4HOH HOBH3HOH. JIOCTOBEPHOCTH OCHOBHBIX HAy4HBIX pe3yJIbTATOB.
BLIHOCHMBIX HA 3allIUTY COMHEHHSA HE BBI3bIBAECT

Juccepranmonnas pabora A. B. JlykuHa npeacTaBisioT TCOPETHYECKUN U NPAKTHYECCKHUM
uuTEpeC. lIpe/UloKeHHBIE aBTOPOM pEIeHUs MOTYT CTarh OCHOBOIA Hay4YHO OOOCHOBaHHBIX
OAX0A0B NPH NPOCKTHPOBAHUH OOBEKTOB COBPEMEHHON HAHO- U MHKPOCHCTEMHOMN TEXHUKIA

ApTopedepar ¥ onyONMKOBaHHBIE pabOThl CO3NAIOT OTYETIMBOE BII€YATIIEHUE O
COAEPAZHNAN paboOTHl, €€ OCHOBHBIX MNOJOXKEHUIX WU BbIBOZaX. PaboTel aBTOpa M3BECTHBI
CHECHHATHCTAM.

Asropedepar He JIMIER HefocTaTkoB. OHH HOCAT, CKOpEE CTHIMCTHYECKMI Xapakrep.
Hanpumep, HENOHATHO, 334€M aBTOP HMMEHYET O0beKThHi HCCIICIOBAHUS JIByMSI pa3HBIMH
abopeenarypamn: u kak HMCT, u xak HAMC/MOIMC? Yro noxmpasymepaercs mnon
MEXAHAYCCKEMY NTOIAMHU

ABPAKTED ZaMEYAHUN CBUJIETEIILCTBYET, - ; - -

HE meijﬂ Ha obeh rmjo;xureﬂb:;: ;{Zzﬂl:(zm;}aﬂ::;;i:}? o heumaier
CHHTA0, 410 pabora coorseTcTByeT TpefioBay um B.ﬁ;K P®D gl gy v e
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Kpynenun Buranuii JIbBosuy.
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M. A.A. bararoupaBoBa Poccuiickoii akaneMuu HayK»,

101990, r. MockBa, Maslii XapuTOHBEBCKHIA nepeyiiok, 1. 4,
Tenedon 8-495-625-97-70,
e-mail:

- H
e
i 4

i

-
!

)

-

L .

" ._- |

[
111

;1t -".'-;@ -.l ——

ol T
114 L
s - “‘ o

1 = - .

4

£\
o "'-:’:

!

. |
HE
E L -.'J'I
.
1; Al .
1--|r I-1I.~
i B = S ! .
L ot Ll
--‘ 1 . i
.L
LR
- L
g I
iR '
THils =K i

-

= B . ] ¥ I e I———

X = '_.u!h:la_..r\-l-l"'ﬂ—'-""_ — 2
ey ik el



OT3bIB
Ha aBTOpedepar quccepTanuu

JIykuna Asexcest BssaecnaBoBuua «HenuHelHas q[UHaMKUKa ¥ yCTOWYUBOCTE YIIPYTUX
3JIEMEHTOB HAHO- 1 MUKPOCHCTEMHOM TeXHUKHU B CBA3AHHBIX IOJISX», IPEACTAaBIEHHON
Ha COMCKaHMEe YYEHOM CTereH: KaHauaTa GU3NKO-MaTeMaTUYECKUX HAYK I10
CIELAATIBHOCTH
01.02.04 - mexanuka neopMUpyeMoro TBEpIOIo Teja

O6nacTe HayKH, 3aTpariBaeMas B paboTe, — IIOCTpOEHME M HCCIIEHAOBaHHE
Matematuyeckux mozeiei snementoB HOMC/MOMC, nelcTBYIOIIUX B CBSI3aHHBIX
HOJSAX, — aKTUBHO pa3BHBAOLIasiCs 00acTh COBPEMEHHOW IPHKIAJHOM MEXaHMKH,
UMeIoIas 60JIbIIoe 3HaUEHHUE IS COBPEMEHHOTO PUOOPOCTPOSHHSI.

ABTOpOM peajM30BaHO aHAIUTHYECKOE M YHCIEHHOE MCCIIEI0BAHUE BETBIICHUS
dopm pasHoBecuss ympyrux oneMmeHtToB HMCT, a Ttaxke HuX CBOOOAHBIX |
BBIHY)K/IEHHBIX KOJIEOAHU B YCIOBHSX COBMECTHOIO JEWCTBUS MEXaHUYECKOTO,
SIIEKTPUYECKOT0 M TeMmIlepaTrypHoro noneil. Pabora mpencrasinser uHTEpeC UIA
CIIEIMAIMCTOB BO MHOTMX 00JacTsSX, B TOM 4YHCJIe B MeXaHHUKe Ie(hOpMUPYyEMOIro
TBEPJIOTO TeJia ¥ pOOOTOTEXHHUKH.

ITo aBTOpedepaTy UMeIOTCs 3aMEeUaHusI:

1. Ha ctp.8 aBropedepara yTBep)KAaeTcs, YTO OJHA W3 BETBEH JHArpamMMbI
OTHOCHUTCS K YCTOMYMBBIM pemeHusM. OmHaKo, M3BECTHO, YTO B 0COOOM TOYKe
«UEHTP» OTCYTCTBYET aCUMITOTHYECKAs yCTOMYMBOCTb.

2. XenarenbHo ObUIO OB YIIOMSHYTH B 0030pe JTUTEpaTyphbl HEKOTOPBIX YYEHBIX,
BHECIINX HEOCIIOPUMBIH BKJIaJ B TOCTAHOBKY U peIIeHUe IPOOIEMHEBIX 3a1a4 yIpyroi
ycroiuusoctr. Hampumep, bonoruna B.B., FOnosu4a B.W., [Turnepa I'. u apyrux.

B 1menoM, HecMOTps Ha 3aMevaHus, paboTa, NpeACTaBIeHHas aBTopedepaToM,
OILIEHUBAETCS IIOJIOKUTENBHO, B HEHM €CTh Bce MPU3HAKK TOT'0, YTO aBTOPOM ITOJIHOCTBIO
peleHsl nocTaBieHHsle 3a1a4i. OHa cooTBeTCTBYeT TpeboBanusaM 1.9 Ilonoxenus o
NIPUCYXJIEHUA yueHBIX creneHeil. Takum obpasom, Jlykun Anekceit BsiaeciaBoBuY
3aCIIy’)KUBAET MPUCYXACHUS CTENeHH KaHauaata (QU3MKO-MaTeMaTHYeCKUX HaykK II0
cnenuansHocTd 01.02.04-MexaHuKa 1ehopMUPyeMOro TBEPAOro TENa.

K.1.H., Monaxos IOpuii Cepreesuy,
IOLIEHT (aKyJIbTeTa CUCTEM yIIPaBIICHHUS
u pobotorexuuku YHuBepcurera MTMO.

197101 CII6, KponBepkckuit mp.,49,
8(812)2323150, monahovv @yandex.ru




B auccepranuonnbiii coser /1 002.075.01 na baze
WHCTHTYTa PoOJIeM MalllMHOBEACHHUS PAH

199178, Canxr-ITetep6ypr, B.o., Bombumoii np., 61

OT3bIB
na apropedepar auccepraunu JIykuna Anekces BsiuecnaBosuua «HenuHeiHast
JAMHAMUKA ¥ YCTOWYMBOCTH YyNPYTHX HAaHO- U MMKPOCHCTEMHOW TEXHUKH B
CBSI3AHHBIX TOJAX», PEICTABIEHHON Ha COUCKaHHEe YICHOU CTENEeHH KaHu/1aTa
(U3MKO-MaTeMaTHYECKHX HAYK M0 CICIHAIbHOCTH 01.02.04 — MexaHuka

nehpopMUPYEMOro TBEPAOTo Tejia

PaccmarpuBaemasi JuccepTalliOHHAsA pabora A.B. JlykuHa nOCBsIICHA

HUCCJIEAOBAHUKD JWHAMHUYECKOIo NoBeeHUsl YINPYTrux 3JIEMEHTOB HAHO- H

MHMKPOCHCTEMHON TEXHHKH (HMCT) - MHKpPOMEXaHHYECKMX TMPOCKOIOB,
WH(OPMaLMOHHBIX MUKpOIpeoOpa3oBarenei, 3JIEMEHTOB Tene-
KOMMYHHMKAIIMOHHBIX ~ CHCTeM M Jp.,  HaXOJSIWXCA B CHJOBBIX

(MarHMTO2JIEKTPHYECKUX, HHEPLUHUOHHBIX, TeMrepaTypHblx) mnonsx. CBsi3aHHOE
BO3/eIiCTBHE STHX IONEil IPUBOJMT K TOABICHHUIO HETHHEHHBIX 5((eKTOB B BUIE
BeTBIeHUs (OMGypKaLMsM) PaBHOBECHOTO COCTOSHHMA, HTO Ka4eCTBEHHO M
KOJNMYECTBEHHO BIMSET HA (DYHKIMOHHPOBAHHE PACCMATPHBAEMBIX MEXaHMHYECKUX
cucteM. B paGoTe TpeIOKEHbl JUCKPETHBIE M PaCNpe/CNCHHbIE  MOAC/H
xonebanuii snemenroB HMCT, coaepXkamux ynpyrue 3J€MEHTbl B BUIC 0aJioK,
[acTHH, MeMOpaH, HaXOIsIIMXCs B YCIOBHSX BO3/IEIMCTBUSl CHIIOBBIX IOJIEH
pa3MYHOM (U3NYECKOH NPUPOJBL. WcceloBaHHE PAacCMATPUBAaeMbIX CHCTEM
CBOZMTCH K BBISBIECHHIO ¥ aHanu3y GOpM paBHOBECHS M JUHAMUYECKUX PEXUMOB
paGoThl. PelleHue TMOCTABIEHHBIX 3a/a4  BBIMONHEHO € IPUMEHEHHUEM
COBpEMEHHBIX aHATUTHYECKHX U YHCIIEHHBIX METO/I0B HeJIMHEHHOW MEXaHHUKH.
AKTyalbHOCTh ¥ TpaKTHYeckas 3HA4YMMOCTDH paboTsl HE BbI3bIBACT
comuenuii. TToydeHHbIe pe3yIbTaThl OTIHYAI0TCS HOBU3HOH 1 OPUTHHATBLHOCTBIO.

JIOCTOBEPHOCTb ~ pe3yJIbTaTOB ~ obecreueHa — KOPPEKTHOCTHIO NpPUMEHEHHUS



MCIOJIB3yEMBIX METOJ0B, CPaBHEHHEM pe3yJbTaTOB pELICHHH, MOJy4EeHHBIX
pa3IMYHBIMH METOAAMH.

ITo pabote umeroTcs 3aMedaHus pelaKLIHOHHOTO XapaKTepa:

1. B aBropedepate oTCyTCTBYeT (XOTs OBI, KpaTKOe) YNOMHHAHHE O
CYLIECTBYIOIIMX UCCIIEJOBAaHUSAX, OTHOCSALIMXCS K JaHHOM 00J1acTH.

2. B nepeune my6aukauui mox NeNe 1-3 oTcyTCTBYIOT (haMHIIMK aBTOPOB
(coaBTOpOB).

3. O6mbem aBTOpedeparta (34 cTp.) NpeBbILAeT OOIIENPHHATEIN 00beM (10
25 ctp.).

B uenom nmpencraBieHHas auccepTalMoHHas pabora A.B. JlykuHa
«HenvHeliHas AMHAMHWKa M yCTOWYMBOCTb YNPYTHX HAHO- ¥ MHKPOCHCTEMHOM
TEXHHKH B CBS3aHHBIX IIOJIAX» IIOCBSILEHA pEIIEeHHI0 AaKTyaJlbHOW Hay4HO-
TEXHUYECKOM  MpoOsieMbl  (QyHKUMOHHUPOBAHHWS  3JEMEHTOB  HAHO- U
MHKPOCHCTEMHON TEXHUKHU B CBA3aHHBIX MOJISIX PA3IUYHON HU3HUECKOM IPUPO/IBL.
PaGora BeImonHeHa Ha BHICOKOM HAay4HOM YPOBHE, TIOJy4YE€HHbIE pe3yJbTaThl
MMEIOT TEOPETUUYECKYIO U PAKTHYECKYIO 3HAYUMOCTb.

Pabora coorBercTByer TpeboBanusiMm BAK, mpemssBaseMbiM K
KaHIUAATCKUM aucceprauusM (n. 9), a ee aBrop A.B. Jlykun 3aciyxuBaer
MPUCYXJIEHUS YYEHOW CTENEHH KaHAuaTra (U3UKO-MAaTEeMaTHYECKHX HAyK I10

crneiranbHocTH 01.02.04 — Mexanuka 1eopMUpyeMOro TBEpPIOro Tela.

3aBenyromui n1aboparopuell BAOpOMEXaHUKH
®I'bYH HMucTuTyT MammHoBeeHust uMeHH A.A. biaronpaBosa PAH

3aciy)KeHHbl# JesTenb Hayku PD, T0KTOp TeXHHYECKHX HayK, npodeccop

[lanoBko I'puropuii SIkoBieBuu
- @fto /yﬂgcaxo@el(,
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OT3bIB

Ha aBTOopedepaT muccepranuMoHHOW paborel JlykuHa Anekces BsdecinaBoBH4Ya
«HenuHeitHas AuWHaMHUKa M YCTOMYMBOCTH YIIPYTHX 3JIEMEHTOB HaHO- H
MUKPOCHUCTEMHONW TEXHUKU B CBA3aHHBIX IIOJIAX», NPEACTaBICHHOW Ha COMCKaHHUE
y4deHOM CTeNeHH KaHauaaTa (GpU3MKO-MaTeMaTHYECKUX HayK 1o crenuansHocT 01.02.04
— Mexanuka aepopMupyeMoro TBEpIOro Teia

HaHo- ¥ MHKpOCHCTEMHas TEXHHKa OBICTpO pa3BHBaeTcs, Onarojaps HOBBIM
NOCTIDKCHHSM  (HM3MKH [POIECCOB U  COCTOSHHHM, XapakTepU3YIOIMUXCS HAaHO- H
MHKpoMaciiTabaMu. ITo, B CBOIO OYepe/b, MIO3BOJIAET BHINTH HAa HENOCTYIHBIA 0 IMOCIIEIHETO
BPEMEHU JMANa3oH MPUMEHEHHS H3MEPUTENbHBIX M YIPABISAIONIMX YCTPOMCTB. YKa3aHHBIA
MacIiTabHBIM  (QakTop 1O Bcell BHAMMOCTH TpebyeT ydera HeIMHEHHBIX 3¢dekToB
B3aMMOJICHCTBUSA PA3IUYHBIX (HU3UYECKHX IIOJIeH, Ha MCCICJIOBAaHME KOTOPBHIX HAallpaBJICHBI
COOTBETCTBYIOIIHE  TEXHHUYECKHE  cpeacTBa. I[lockompKy - LENbIO  JHCCEPTAIHOHHOTO
HCCIICZIOBAHUS SIBIIIOTCS HEJNMHEHHBIE CTAaTUYECKUE M [AMHAMHUYECKHE 3aJa4d MEXaHUKU
IneopMupyeMoro TBEpIOro Tella C Y4ETOM CBSI3aHHOCTH (U3UYECKHX IIOJIEH, BO3HHKAIOIIHE
IpH MOJIEMPOBAHMH OOBEKTOB HAHO- H MHMKPOCHCTEMHOM TEXHHKH, TO MOXXHO T'OBOPHTH 00
aKmyanbHOCmu TeMbl JUCCEPTAllMOHHON paboThl. [Ipakmuueckas 3HAYUMOCMb BBIOJHEHHON
couckareneM paboTBl ONpeNeNseTcss BO3MOXXHOCTHIO €€ IPUMEHEHHs IIPH IPOEKTHPOBAHHH
Pa3IMYHBIX MHKPOMEXAHHYECKUX MPHOOPOB M YCTAHOBOK, YJIBTPa3BYKOBEIX IIpeoOpa3oBaTenei,
3]IEMEHTOB ONTHYECKHX M TEJICKOMMYHHKAI[HOHHBIX CHCTEM, a Takke OHOMEIMIHHCKON
anmnaparypsl ¥ TEXHOJIOTHH.

B Tekcre aBTOpedepara [OCTATOYHO SICHO M TIIOJIHO H3JIOXKEHBI COOEPICAHUE
JUCCEPTALIMOHHOM paboTHI, €€ OCHOBHbIE pe3yNbmamyl N HAYYHAA HO8U3HA UCCIIEIOBAHHS.

OCHOBHBIMH JOCTIDKEHHSIMH COHMCKAaTelli MOXHO Ha3BaTh IIOCTAHOBKY M pEIICHHE
HEJIMHEHHBIX AMHAMUYECKUX CBS3aHHBIX 3a7ad 3JEKTPOYNPYTOCTH Ui T'MOKHMX IUIaCTHHOK,
3a1a4 TEPMOXJIEKTPOYNIPYrOCTH, 3aJad BETBICHHS (OpPM paBHOBECHS H OOHapyXeHHE
YCTOWYHMBBIX HETPHBHAIBHBIX GOpM IMporuda KpyriibixX IIACTHH. [[eHHOCTh MPeICTaBIsAET TaKKe
Ipoleaypa pPEUICHHs HEIMHEWHBIX TPaHHYHBIX 3aJa4 C [OMOINBI0 YHCIEHHBIX METOJ0B
IIPOJIOJDKEHHMS IO NTapaMeTpaM PELICHHH HETMHEHHBIX ONMEPATOPHBIX YPABHEHHIA.

ITo aBTOpEdepaTy MOXKHO BHICKA3aTh CIIEAYIOIIUE 3AMEYAHUSA:

1. Ha c. 22 aBropedepaTa mpuBOAMTCS CBs3aHHas cucteMa (15) IMHAMHYECKHX

YPaBHEHHMH TEPMO3JIEKTPOYNPYTrOCTH IS IUTaCTHHBL JIFOOOMBITHO, YTO B HEE BXOIAT
KaK OCPEJHEHHBIE 110 BEPTUKAIBHOM KOOpIWHATE ClIaraeMble, TaKk U SBHO 3aBUCSINUE
OT 3TOM KOOPAHMHATBI WIEHBI, YTO HEJOMYCTUMO C TOYKH 3PEHUS IPHOIMIKEHUSA TEOPUH
IUIACTHH. 3/ieCh HEOOXOIMMBI MOSICHEHHS: MOYEMY TEMIIEPAaTYPHOE IOoJie He CIedyeT
YCPEIHATh 10 TOJNIIMHE IUIacTHHBEL. Kpome 3Toro, s He Ha3Ban OBl akKypaTHBIM
ONEPUPOBAHME C IIPOCTO «YAEIbHOM TEIIOEMKOCThIO». B JHMHEHHBIX 3amadax
TepMOYNpyrocTd (GopMynmupyeMbBIX B NepeMeIleHHsX) (QUIYpHpYeT TEIIOEMKOCTb
[P ITOCTOSIHHOM (HYJIEBOM B OTCYETHOM COCTOSIHUHM) nedopmauuu. lIpaBHibHO JH
OTpaXkaeT CYLIECTBO Aeia 0003HaYeHHE IS TEIUIOEMKOCTH, MPUHATOE B (15)?




2. Ha c. 23 aBropedepara yTBEpXIAaeTCs «O MPEHMYIIECTBEHHOM IEPEHOCE TeIUla Io
TONMIIMHE IUIACTHHKM» W Cpa3dy e NPHHHMAIOTCS «YCJIOBHS TEILIOH30/MIMH Ha
BEpXHEH ¥ HIDKHEW MOBEPXHOCTAX IUIACTHHKWY». T.e. Ha IOBEPXHOCTSAX IUIACTHHBI
[OTOK TeIlIa B BEPTHKATHHOM HAllpaBJICHHHM PaBEH HYJIO, H B TaKOM CiIydac HEICHO
KaKk [0 TOJIIMHE IUIACTHHBI peaTM3yeTcsi MEePEeHOC TeIlla, €CIM Ha PacCTOSHHUAX
HOPS/IKa TOJIIMHBI IUIACTHHEI OH HE JI0JDKEH 0OHApYKHUBATHCS.

Takum o06pa3oM, HCXos M3 IPECTABICHHBIX B aBTOpedepare CBEIACHHH, MOXHO
3aKIIOYNTh, 4YTO auccepramus A.B. JlykuHa NONHOCTBIO COOTBETCTBYET CIEHNHAIBHOCTH
01.02.04 — Mexanuka aeGOpMUPYEMOTO TBEPAOTO Tella Mo (PU3MKO-MATEMATHIECKUM HayKaM,
ABIIAETCA 3aBEPIICHHOM HAyYHO-KBAIM(UKAIIMOHHOM paboOTOM, BHINOJHEHHOW HAa NOCTaTOYHO
BHICOKOM Hay4HOM ypoBHe. PaGora coorBerctByer TpeGoBanMsM 1.9 Ilonoxenus o
OPUCYXIECHWH Y4eHBIX crermeHed. [lomydeHHBIE aBTOPOM pe3yJIbTaThl IMPEACTaBIAIOTCA
JIOCTOBEPHBIMH, BBIBOJIBI H 3aK/IOYEHHs — B JOCTATOYHOM CTeneHH 060CHOBaHHBIMA. OCHOBHOE
COZlepKaHHE JUCCEpPTAllMH OMyONMKOBAaHO B BEAYyIIMX HAydYHBIX H3JaHHAX. Pabora Gbuia
arnpoGupoBaHa Ha MPOQUIFHBIX HAYYHBIX KOH(EPEHIMAX U CHMIIO3MyMaX pasIiYHOro ypOBHA,
BKJIIOYAsi MEXIyHapOIHBIE.

VYuuThiBass H3JI0)KEHHOE BHIE, cuuTaro, 4ro A.B. JlykuH 3aciayxuBaeT NPHCYXICHHS
y4eHOM CTeleHH KaHauaara (U3MKO-MaTeMaTHYecKux Hayk mo cnenuambHocTH 01.02.04 —
Mexanvka 1ehopMHPYEMOro TBEPJOTO TeNa.

HA.b.-Mm.H., npod., B.H.C., ITa0OpaTOpuUsi MOIECIHUPOBAaHHS B
MexaHuke JaedopmupyeMoro TBepmoro Tteia, PenepanbHoe
rOCyJJapCTBEHHOTO OIOKETHOE ydpexiaeHue Hayku MHCTHTYT
npobnem Mexanukun uM. A.JO. Hmumnckoro Poccuiickoit

akanemuu Hayk (UIIMex PAH)
/% /\/ Panaes FOpwmit Hukonaesuy

ITourossrii agpec: 119526, Mocksa, npocn. Beprazackoro 101, kop. 1
Tenedon: 8 495 434 35 92

E-mail: radayev@ipmnet.ru, y.radayev@gmail.com
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OT3bIB

Ha aBTOpedepar JuccepTaloHHoi paboTsl Jlykuna Anekces BsyeciaBoBuua
«HenmHeiiHas IMHAMUKA M YCTOHYUBOCTD YIIPYTHX JIEMEHTOB HAHO- M MUKPOCHCTEMHOI
TEXHUKHU B CBSI3aHHBIX ITOJISAX», IIPEJACTABICHHON HA COMCKAHWE YUEHOM CTEIEHN KaH 11 1aTa
(pusnko-mMaTemMaTHUECKHX Hayk no crienmaibHoctu 01.02.04 «Mexanuka nehopMHUPYEMOro
TBEPJIOTO Tejay

Huccepranmonnasd  pabora JlykmHa  Auiekcess BsuecnaBoBuua — mocBsileHa
UCCIIC/TOBAHUIO CYLIECTBEHHO HEJIWHEHHBIX CTATUYECKUX W JIMHAMUYECKUX MOJIelei
MEXaHUKM J1e(OPMUPYEMOIO TBEpPJOTO Tejla M MEXaHWKH CBA3aHHBIX  TIOJEH,
UCIIOJIB3YOLIMXCS TPH pa3paboTKe U MOJEIMPOBAHUU O0BEKTOB HAHO- H MHKPOCHCTEMHOIA
TEXHUKH. Jlana MOCTAaHOBKA u [OCTPOEHBI peleHus 3aa4 ISt
MHMKPODJIEKTPOMEXaHUUYECKOTO OCIMILIATOPA, JUIS 3JIEKTPOYNPYIHX I'MOKOM IUIACTHHBI M
MeMOpaHbl B paMKax TI'€OMETPHYECKH - HEJIMHEHHO#H Mexanuwdeckoir Mmojaeian Kapmana.
3aBepiaeT MCCIENOBAHUE aHAIN3 BIHSHUS TEPMOYIIPYTOil JMCCHUNAIMKM Ha J00POTHOCTH
HaHO- ¥ MMKPOJIEKTPOMEXaHHUYECKUX PE30HATOPOB.

B pabore mnpoaHamusupoBaHa BO3MOXKHOCTH MPAKTHYECKOIO HMCIOJIb30BaHUSA
UCCJICyEMbIX OOBEKTOB IIPU IPOCKTMPOBAHHM HAHO- U MHKPO-IJIEKTPOMEXAHMUYECKUX
CHCTEM, TaKMX KakK, HanmpuMep, MUKPOMEXaHWYECKHe AaKCeIepOMETPbl W THUPOCKOIIbI,
MHUKpPOJIATYMKM  [aBICHHUsS, MHMKPOHACOChl, YJbTPa3BYKOBbIE Ipeo0OpasoBaTelld U
BBICOKOYACTOTHBIE IEPEKIIOYATENN, 3JIEMEHThl ONTUYECKHX M TEeJIEKOMMYHHKAIIMOHHBIX
CHCTEM U CHCTEM aBTOHOMHOI'O BHEProOOECIeueHHUs, a TaKkKe OUOMEMIIMHCKUX TTPUOOPOB
v T.J. llepeunciieHHple HanpapiaeHHs COCTABJIAIOT JOCTATOYHO OOLIMPHYIO 00JIACTh
COBPEMEHHOW aKTHBHO Pa3sBHUBAIOIICHCS MEXaHUKH, MMEIOIYIO OOJIbIOE 3HAYEHHE JUIs
MpUOOPOCTPOEHHS, YTO OOYCIaBIMBACT AaKTYyaJbHOCTh W IIPAKTMYECKYI) 3HAUYUMOCTH
paboThI.

OCHOBHBIM PE3yJIBTATOM JUCCEPTAIMHM MOMUMO IIOCTAHOBOK HOBBIX M aKTyaIbHBIX
3a/la4 MOKHO CYHMTaTh MPEIJIOKEHHBIE ABTOPOM QJIrOPUTMBI PEIICHUS HETMHEHHbIX
2JIEKTPOYIIPYIUX 3a/au MEXaHWKH, B YaCTHOCTH IS IUTACTHH W MeMOpaH, KOTOpbIE
SIBIIAIOTCSI OY€Hb CJIOKHBIMU C TOYKU 3PEHUS TIOCTPOSHUS aHAIMTHYECKUX pellieHuil. B Hux
B KaueCTBE OCHOBHBIX [MOAXOJOB HCHOJB3YIOTCS YUCICHHO-aHATIMTUYECKUI METO
l'ajiepkuHa ¥ aCHMITOTHYECKMH METOJ, MHOIMX MacIiTa0oB, Ijle MajbIM I[IapamMeTpoM
SIBJISICTCS BEJIMYMHA, XapaKTEpU3yIoIas BIUSHUE IUCCHIIAIIMU W aMILIUTYJbl BHELIHEro
Bo3MyIlieHUsi. C TOMOIIBKO 3THX alrOPUTMOB HCCIETOBAHBI BOIPOCH YCTOMYUBOCTH
KPYTJIBIX MEMOpaH M IUTACTHH B IIEPEMEHHOM JIICKTPUYECKOM TI0JIE, @ TAKIKE Pe3OHAHCHBIC
PEKUMBI MUKPO3JIEKTPOMEXAHNYECKOI0 OCIMILIATOPA. BBINOIHEH CpaBHUTEIBHBIN aHAN3
[MOJTyYEHHBIX NPUOINKEHHBIX PE3YJIbTATOB C YHCICHHBIMU PEIICHUAMH.

Bwmecre ¢ Tem aBropedepar MMeeT psj HEIOCTaTKOB, KACAKOIIMXCS, MPEXKIE BCEro,
HEOPEKHOCTU ODOPMIICHHMSL.

1. Ilporu6 mractune! o603HavaeTcs no-pasHomy: w (ctp. 8, d-ma 4), w (crp. 10, ¢-
HE

na7)u Huﬂ (ctp. 11, mocaenuuit abzarr). Cieayer OTMETUTH, 9YTO 0003HAYCHHUE M

COBCEM Y/auHOe, TaK KaK TMoJ0OHBIM 00pa3oM 0003Ha4YaeTcs HOpMa 3JIEMEHTa
JIMHEHHOro mpocTpaHcTBa. EciaM ke B pasnuuHblX  0003HAYEHUAX HMEETCs
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IPUHIMIHAILHBIH  CMBICT, TO HEOOX0AMMO ObLIO GBI JaTh COOTBETCTBYIOIHE
[1OSICHEHHSI.

2. I'paduky Ha pUCYHKAX 8 YMTAKOTCS OYEHB UIOXO,

3. B paspmene «OcHOBHBIC pe3yabTaThl» B M. 3 ckasaHo, uto «Ha ocHOBe

TOJIy4CHHOIO TOYHOIO peuICHUs ObUIM BEPUPUIIMPOBAHBI KAK HPSMBIE YHCIICHHBIE
METO/IbI PCINCHUS HEJIMHEHHBIX TPaHMYHBIX 3a/1a4, TaK W [PUOJIMIKEHHBIE YHCIICHHO-
AQHAJTATHYECKUE METO/BI ...». IIpu 5TOM OTCYTCTBYIOT MOSICHEHMS, O KAKUX TOYHBIX
PCHICHUSAX HMJET peub, TaK Kak, Cyls IO TeKcTy aBTopedepara, B pabore
MCTIOJIb3YIOTCS TOJIBKO YHCIICHHbIC, YMCICHHO-aHaIuTHYeckue (Meto [anepkuna) u
NPUOJIMKEHHBIE  AHAIUTUYECKHE METO[bl (ACHMIITOTHYECKHI METOJl MHOTHX
maciraboB).

Tem He MeHee, nepedyuclieHHBIE BBILIC HEIOCTATKU HE CHMKAIOT HAYYHOH W
NPAKTHYCCKON 3HAYUMOCTH paborel. Cunraem, uto pabora Jlykuna A.B. BbImoiiHeHa Ha
BHICOKOM HAy4HOM YpPOBHE M, Cyls 1o aBTopedepary, OTBeuaer TpeboBanusM BAK
MunobpHayku P®, npexbsBiseMbIM K KaHAMIATCKMM JHCCEPTAIlMsAM, a aBTOp
3aCJTy/KMBACT NPUCYKICHUS YUCHOM CTENCHH KaHauaTa GU3HKO-MaTeMaTHYECKUX HAYK 110
crieranbHoCcTH 01.02.04 «Mexanuka 1epopMUpyeMOro TBEpPIOTo TeIay.

Jlouent kadeapsr «ConpoTuBieHre MaTepUanoB
JIMHAMUKA U IIPOYHOCTH MAIINH

MOCKOBCKOI0o aBUalIMOHHOTO HHCTUTYTa
(HalMOHAIBHOTO UCCIIEIOBATENILCKOIO YHUBEPCUTETA)

K.().-M.H., JJOIICHT 3emMckoB A.B.

3aseayromuii kKadenpoit «ConpoTUBIIEHHE MATEPUAIOB,
JIMHAMUKA U IIPOYHOCTH MAIINH»

MOCKOBCKOro aBHAaITHOHHOTO HHCTHTYTA
(HaIMOHAJILHOTO UCCIIEI0BATETBCKOTO YHUBEPCHUTETA) o

JA.¢.-M.H., ipodeccop —

TapnakoBckuii /1.B.

125993, r. Mockaa, Bonokoinamckoe mocce, 1. 4
Ten. +7(926)5223824, +7(903)7660347
e-mail: azemskov1975@mail.ru, tdvhome@mail.ru

loamuer 3emckosa Anspes BinagumupoBuua u Tapiaakosckoro Jimutpus BanentrHoBuua
3aBEpAI0

JlupexTop aupekuun HHCTuTyTa «OOIIEHHKEHEPHOM
MOArOTOBKM» MOCKOBCKOI0 aBUAIIHOHHOI'O HHCTHTYTa "
(HALMOHAJIBHOTO UCCJIEI0BATEIBCKOIO yHHBech reTa)

1.¢.-M.H., npodeccop

Pabunckuii JI.H.
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