
OT3hIB

Ha aBTope(bepar Allcce pr ar6kr Cropy6nena Asrona Bsqecranonr4.ra
( IroJIvr{EHVlE Vr UCCIEAOBAHI,IE OyHKUI4OHAJIbHbIX rroKpbrTr4n HA OCHOBE

HAHOvf JIEP OAHbIX KOM|IO3I4TOB An-fl C B rI I,I CyETEpAf EPIIOB OIz
MI4KPO3nEKTPOHI4KI,I>, npe4craBJleHHoft ua coucraHue yqeHofi crenenz KaHArrAara

$zsuxo-uateMarl4rlecKvx HayK no cneqrranbHocrlt 2.2.2 - 3rerrpouHar KoMrroHenruas 6asa
Mr4Kpo- u HaHosJreKTpoHt4 Kr4, KBaHToBrrx ycrpoft crr

.{zccepraqus, A.B. Cropy6nena rocB-f,rleHa perxeHraro oAnofi z: narE6oree cJro}KH

npo6leu conpervreHnofi Ml4KpoBaKyyunofi gneKTpoHr4Kr,r crlHTe3y, xapaKTepr{3a\Hr4 Lr

I{ccneAoBaHLIrc Szszvecxux npoqeccoB B crpyKTypax c noresofi srvrraccnefi Ha ocHoBe
HaHopa3MepHbrx KoM[o3I,ITHbrx yrnepoAocoAepxarrlux uorprnrafi, oprreHTr4poBaHH Ha
npI4MeHeHI{e n npu6opax MLIJIJItIMerpoBoro Ar4aniBoHa. Kpraruunocrb raKoro poAa crpyKTyp [o
orHoIrIeHI4Io K MIIJIIIM H3MeHeHI,Itu pa6o.rero HanpfiI(eHLIt, TexHoJIorurI I43foroBJIeHVf,, cocraBa
u nrop(fonornz KoMrIo3tIToB, cocraBa u [aBnoaus ocraroqHofi aruoc$eptr olpeAemror
TpyAHOCTI{ CO3AaHI,I' HaAeXHbrX V AOnrOBerIHbrx aBTogMrrcclloHHbrx r,IcrorrHlrKoB ToKa Ha
IlporffKeHllrl AJII,ITeJIbHOTo BpeMenu. PeureHr{e AaHHofi upo6nervrbr He tBJrrercr rpr4BrzaJrbHhrM.
floer:orray aKTyanbHocrb reMbr Ar,rcceprarluoHHoro llccneAoBaHvr.s.He Bbr3brBaer counenzfi.

K nau6olee 3HaqI,IMhIM HayqHhrM p$ynbraraM AzcceprarlrroHHoro rrccJreAoBaHlrr MoxHo
OTHECTI,I:

- TIpeAJIOXeHHbIe KOMITO3I4THyIO CTpyKTypy v rexHoJroftrro r43roToBneHr4.rr sMVTTepa c
noreeoft enrr,rccueft SJIeKTpoHoB, npaKTr,IqecKa{ peuwlr,ar\vs Koroprx rrepcrreKTr,rBHa 1ins
$opuuponauplt JIeHToqHoro lytlKa c cy6uuxpouuofi ronrquuoft H ToKoM 6-8 naA, [pveMneMbrM
Iro BeJIIaqI4He Ant [pI,IMeHeHI4t B rIeJroM pr.qe 3neKTpoBaKyyMnbrx upu6opon Mr,rnnzMerpoBoro
.{[aniBoHa AII4H BOIH;

- ycraHoBneHHble 3aKOHOMepHOCTT4 CB.r{3r4 rroBepxHocrHoro SneKTpocolporr.rBneHr4_{
anMa3oyrnepoAHoro rloKphrrlrr c npe4elruofi enrzcczonnoft cnoco6nocrrro rroJreBoro
gMI4TTepa, no3BoJulrourne 3apaHee rrporHo3t4poBarb xapaKTep BAX v peanr{3oBarb
opl4rl'IHanburrfi napraanr cnoco6a ylpaBneHvr roKoM gMr4TTepa BHeApeH[eM paclpeAeJreHHoro
6aLnacnroro colporl4 Bnenufl;

- I'IccJIe,4oBaHVe n o6ocnonanl4e MeroAa nropraunofi aKTr4Barlrdrr anMiuoyrnepoAHoro
3Mr{rTepa;

- cuoco6 [oAaBreHlls napasurnofi sMlrccrru c rroBepxHocrrr ynpaBnrrou[x cero1
vMrrynbcHbrx SB|I CBq.

Pesynrrarrr pa6oru rpomnu [rr4poKyro anpo6aquro Ha 8 ncepoccuficrprx u
Me)K,qyHapoAHbIX HayqHbIX Mepolpllf,Tlrsx, orpaxeHhr B 16 ny6nzrarJvrflx, BKJrrotra{ 4 crursus
vf3ilalJld5x, I4HAeKcvpyeMbIX B cr,rcreMax WoS u/uttu Scopus, 3 - vrs crrr4cKa BAK.
OpurranalrHhle pelIeHLIt 3alqllqert:';_2 nareHTaMu PO na u:o6pereHr4e, rrro cBr,rAereJrbcrByer
o6 zx [paKT]rqecxofi gnaqznrocrr.r.

B ra.{ecrne aaMe-IaHuft 14 rroxenaHrafi uoNno yKa3arb cneAyloqee:
1. Ha6nroaaerct 3aMerHoe pa3nr4qr,re Me)Kry rrnaHr{pyeMbrM rleneBbrM rrapaMerpou (n. 3

Ha crp. 4: <<VIzyuurb AonroBpeMeHHyro Bocnporr3BoAzMocrb gMr4ccr4oHH xapaKTeprrcrrrK...
... c rlJloruocrblo aBTogMLIccr4oHHoro roKa He Menee 100 A/cm2>) z sarueHHbrM pe3ynbraroM
(n.3 na crp.6-7: <I,Icnrrrankrs. Ha AonfoBpeMeHHyro Bocnpov3BoAr{Mocrb... ... rtpu cpe4nefi
IrJIorHocrLI roroor6opa 1r3'103A/cm2)).Xenarenrno ro{cHr{Tb, He oKtuzurocb Jr4 npeBbrrneHr.re
napaMerpa 6olee qeM Ha rloptAoK Ant Al4ccepraHTa Heo)nrrAaHHbrM, He 3arrnaHupoBaHHbrM.

2. B pa3AeJre no rJIaBe 4, nocBrrrleHHoM orrr4caHr,rro (AonroBpeuennofi
BoclpoI43Bo.4I,IMocrI4 z cra6ulrnocrlr) crpyKTyp o6ssaremHo Heo6xo4r{Mo yKiuarb He roJrbKo
ypoBeHb pacverHofi rIJIorHocrrI ToKa, Ho n rrapaMerpEr rlMrlynbcoB - Anr.rrenbHocrb u



cKBaxHocrr. 3ro BaxHo Anr orleHrrr peanbHoro BpeMeHr4 nos4eftctnras Bbrcoxoro Haflp{x{eul4t
Ha sMrrrrep npu 3aflBneHHoM BpeMeHLr ucttstrlartuit 13,5 vac., a raKnte ,qrs o6ocHoBaHLIt

rrpveMneMocrr4 npene6pexenua Brr.rsH[eM ycpeAHeHHoro Bo BpeMeHu repMllqecKoro
HarpyxeHr,r-fl rroBepxHocrr.r gMr4TTepa rrpu uurryrucnofi Harpy3Ke B HecKoJIbKo KBr/cm',
coorBercrByuqefi yrcaraunofi rrJrorHocrlr roKa.

3. HervrosorouHocrb KplrBhrx Ha Puc. 3(6) onpeaeJreHHo yKa3brBaer Ha cyruecrBoBaH[Ie

3HarILITeJIbHbrx tro BeJrI4qIrHe na4enufi HanpDKeHI{t KaK Ha KoMrro3I4THbrx IrJIeHKax, TaK Ir Ha

gMzccr4oHHoM 3rrope. To Ne car\loe cne,4yer lr pr3 anaJrvBa r43MeHeHufi crpyrrypbl rIneHKIl Ha

Pnc.7. flocronrxy nnSopruaqrs o raAeHkrkrlr'anpffiKenurlna oJreMeHTax KoHcrpyKIII4I4 gMlrrrepa

He perurcrpr,rpoBaJracb, To 6oree KoppeKTHbrM 6rmo 6rr pe:ynrrarbr roKonrx zsuepeHLrfi

rrpeAcraBnrrb He B KoopAilHarax <HanpaxeuHocrb rroJrq), a B KoopALIHarax <Pagnocrs
rroTeHur4anoB)).

OAnarco yKa3aHHoe Bbrrle He cHr.rxaer o6rqefi sHcoxoft orleHKr,r pa6omr.
Taruu o6pa:ou, cyry rro reKcry anropeSepara, npeAcraBneHHat Al{cceprall[s

A.B. Cropy6rena sBJltercs 3aKoHrIeHHofi Tay.*ro-xnarn(fut<aquounofi pa6orofi, coAepx eft

HoBoe pelreHue aKTyanbHoft uayuuoft npo6neurr cLrHTe3a ri xapaKTepusarl4lr KoMrIo3lITHbIX

norprrrnfi Anr aBTogMltccr{oHHbrx y3noB Mr4KpoBaKyyMHbrx gneKTpoHHrrx npra6opon, rauetoulefi

cyqecrBeHHoe 3HarreHvre Arrs. pa3Bprrtrr oreqecrBeHuoft snerrpounofi KoMrroHeHTnofi 6agu
MrzKpo- vr rraHogneKTpoHr,rKpr. Cvzraro, rrro no rnanuQurarlr4oHHbrM xapaKTepr,rcrlrKaM

Hacrorrq€u At4cceprarluoHHa.fl pa6ora yAoBJrerBoprer rpe6oBaH[{M n.n. 9-11 <flonoxeHrrr o

npucyxqeHrlt4 yuenrrx crenenefi>, yrBepx.qdnnoro [ocraHoBJreHr.reM flpanuterucrna PO
llb 842 or 23 ceuu6pt 2013 r. (c nsuenenvtr'vrv B pe.uaKrlr.rv rocraHonrennft npaBrrreJrbcrBa
Poccprficrofi Oe4epaquz }lb335 or 21.04.2016r., JS748 or 02.08.2016r., Ilb 650 or
29.05.2017 r., J\b 1024 or 28.08.2017 r., Jtlb 1168 or 01.10.2018 r.), npe4rrBrr.rreMbrM r pa6oran
Ha co[cKaHue yuenofi crerreHr,r KaHAr4Aara Qrasuxo-uareMarrltrecKr4x HayK fro clerlr4i]nbxocrlr
2.2.2 <<3rerrpoHuax KoMnoHeHTHaJr 6tza Mr4Kpo- vt HilrrogneKTpoHrirKr4, KBaHToB

ycrpoficrn)), a ee aBTop, Cropy6ner AnroH BsqecnanoB[q, 3acJryncr.rBaer npilcyx(AeHns. eMy

r.rcxo u ofi n ayun o fi cren eur.r :ra:aplrz'Aur a S usraxo -u areMarr4qecKr.rx H ayK.

frannrrfi nayvnrrfi corpyAHktK l4ucruryta
npo6leu roqHofi MexaHrrKr{ Lt yflpaBneHvrfl, -
o6oco6neHHoro crpyrTypHoro noApBAeJreHu{
@I4II <Caparoncrzfi nay.rrrrrft ueHrp PAH),

nay.tmrft corpyAHr4K

fo4 sarrlurs-2007, HayqHhre cneqprirJrbHocru 05.13.18 - <MareMarr.rqecroe MoAenrlpoBaHr.re,
qlrcneHHbre MeroAbr r4 KoMrrJreKcbr rrporp€rMM) u 05.27.02 - <BaryyMHar r,r rrJra3MeHHarr

sneKTpoH[Ka>.

I4ucruryr npo6nerr,t roqnofi MexaHuKlr rr yflpaBneHr{fl

- o6oco6neHHoe crpyKrypHoe rroApa3Aenenur (DI,Itr{

<Caparoncrufi nayunufi qenrp PAH),
410028, r. Caparon, yn. Pa6o.ras,24.
Te:l: *7 845 22223 76: E-mail:

floAnucr f,l<y r^ur'a A. H. saneprro :

YqeHuft ceKperapb I4IITMY PAH,
.II.T.H.. C.H.C. ro Bra4nurap Au4peenuu


