
(yTBEPXAAIO)
llpoperrop no HayKe YpantcKoro

S egepalrHoro yHlrBepcr4rera

r.rMeHr4 rrepBoro npe3r4AeHra Poccuu
E.H.Eruqzsa,

OT3bIB
BeAyrrlefi oprauura

Ha Aracceprarlr{oHHyro pa6ory Auxyrurnosa ArexcaHApa B HranbesHqa
"r{ua ruocru Ka HaHoycrpofi crn MeroAaMrl

Crcanupyrcutefi 3onAonofi Murcpocrcorru",
[pe.qcraBneuHyro Ha coucKaurae yqeHofi creuegu

AoKTopa Sra:uxo-uareMarr.rqecKlrx HayK

no cneur4anbHocrra 01.04.01 -
flpu6opu 14 MeroAbr oKcrrepr4MeHr€urbuofi Qusurcu.

[uccepraryux A.B. Anry4unona nocB.rruleHa paspa6orre HoBbrx
KoiItIqecrBeHHbIX MeroAHK usuepenufi u o6pa6orru gKcrrepr{MeHTaJrbHbrx

pe3ynbraroB B I4ccneAoBaHuflx HaHoycrpoficrs MeroAaMr,r cxanupyroulefi
souAosofi MLIKpocKou4LI. Cxanupyroqax 3oHAoB€ur Mr4KpocKonr4f, (C3M)
xopolxo I{3BecTHa KaK TeXHLIKa C yHI{KaJrbHbrMtr Bo3MoxHocT.rrMr4 Anfl
I4ccneAoBaHnfl, csoficrn noBepxHocrr.r c aroMapHbrM p€BperueHlreM. Kpoue
pelxeHl{-s Qyn4aueHTaJIbHbIX 3aAarr n Qnsraxe 14 xvrMvrnr aroMapHoro ycrpoficrna
uonepxuocrefi puBnr,rr{Hbrx MarepnanoB c3M raKx(e eocrpe6oBaHa Anfl
perueHl,Is 3aAaq B HaHo- vr 6uorexuoJrorr4rx, MeA?rIIrrHe, 3KoJrorr.ru: Aplrlrx
o6lacrsx coBpeMeHuofi uayvHo-TexHr4.recxofi AerreJrbHocrr4.

OcHosHa.f, TeHAeHIII{I pa3Burux srofi cpaBHr,rreJrbHo naonoAofi TexHr,rKr4

HalpaBJreHa Ha cyqecrBeHHoe ynpouleHr{e npoqecca v:uepeunfi n efo
aAanrarluu Anfl IroJlb3oBareJlf, c Mr4Hr4M€rlbHbIMH HaBbrKaMI{ pa6orrr, vr,

oAHOBpeMeHHO, Ha CyUIeCTBeHHOe yBelr4rleHrae coAep)KaHug ro.{Hofi
KoJllaqecrseHHofi ranSopuaIII{I{ B BbIXoAHbrx AaHHbrx. llepnoe HaupaBneHr{e
rpe6yer, TJIaBHIIM o6pa.:ou, TexHur{ecKr.rx n KoHcrpyKTopcKrlx peurenafi, Ats
pa3BLrrvlfl BTOpOfO HalpaBJreHlrr nocrpe6oBaHbr HosHe rroAxoAbr K

rIpIaMeHeHI4IO TeXHI4KI4 B Har{HbrX uccneAoBaHvrfrx H pe3ynbrarbl u3ylqeHvrfl

Bna4rauup



npr4Hrlr,r[r4€ulbHblx OfpaHI,IrIeHI4fi c3M. K Sarroparu, ofpaHlIrII4BaIouII'IM

rrpr4MeHeHue C3M, MolKHo orHecrr{ orcyrcrBl4e ro.{Hofi IanQopruraIII4H o Qopue

O6lacru KoHTaKTa 3oHAa c o6pasqou, o XapaKTepe V BeJII4r{uHe

B3ar{MoAefrcrnw., ono}r(Hyrc r4 HeoAHo3HarrHyIo rIHTep[peraIII4Io noryqaeMblx

nso6paNeuufi, orpaHurreHHyro iryBcrBl4TeJlbHocrb I43MepeHHbIX napaMerpoB

noBepxHocrr4 K o6teuurrNa csoficrnavr o6pa:qa.B 3TI,IX ycnoBl4tx rlocraHoBKa I4

perueHpre 3aAaq rrpeAcraBlseuofi pa6orrt BbIfJIsAtr Bocrpe6oBaHHIIMI'I 14

aKTyanbHbIMI,I.

B 4racceprarllru: 1) ycneurHo p€l3Br,rra C3M AI4arHocrI{Ka 3JIeKTpI'HecKI4x,

orrrr4r{ecKr4x 14 crpyKTypHbrx csoficrn pflAa coBpeMeHHbIX HaHoycrpoHcrB'

TAKI4X KAK MoIIIHbIe IIoJIyIIpoBoAHLIKoBbIe na3epHble AUOAbI,

BO3AyIIHO-BOAOpOAHbIenucot<osQQerrnnurte conHeqHble 3JIeMeHTbI vr

TorrJrlrBHbre elelaeurrr; 2) ynyqrxeHa ror{Hocrb vr unSopvrau{BHocrb PflAa

HAHOMEXAHI4IIECKHX SKCIIEPI4MCHTOB C rrcrroJrb3oBaHl4eM C3M; 3) cAeJIaH

cyulecrBegHrrfi urar B pa3Bvrrukr Hepa3pylxaloqux l4ccneAoBauuit. penreQa u

MexaHIarIecKI4x csoftcrs xI4BbIX KJIeroK c

3arrlr4Te AldccepralluoHHat pa6ora B

aKTyaJIbHa.

Hayuuan HoBn3Ha

flo MHeHI{ro ne4yrqefi opraHI43aIIHI{

pe3ynbTaroB, BrIepBbIe lonyqeHHblx aBTOpOM

Agccepraquu rpe6 oBaHHtM B AK, cneAyer oTHecTI4 Hl{>xecneAyloulue.

1)PaccvroTpeHlle 3KpaHl,Ipyrculero Aei4creus a4cop6upoBaHHoro cJlot

MOneKyn BoAbr, KoTopoe yIIIup{eT nepenaA IIoTeHIII4€UIa B MecTe BbIXOAa

pe3Kofo pn [epexoAa Ha noBepxHocTb IIonynpoBoAHHKa.

2) O6napyxceHlre B MorrlHbrx Jra3epHbIX AI4oAax napa3l4rHoro

rroreHrluanbHoro 6aprepa, Qopuupyroqeroc{ B craproBblx grII4TaKcLI€tlIbHbIX

cJloqx npu BbrcoKlrx ToKax r4HxeKrII4LI V [pI4BOAgIIIefO K OMI4qeCKOMy

pa3orpeBy I4 pa3pyueHl4ro 3epKilI upu6opa.

3) llpealoNessrrfi opurtrH€rJrrurrfi cuoco6 !I3MepeHI4{ roKoB yreqKl4

HeocHoBHbrx HocllTelefi n pa6oraroqux Jra3epHbrx Ar{oAax.

4)flponeAeHHbre nlroHepcKr4e C3M I4ccJIeAoBaHVfl. MHoroKacKaAHbIX

corHeqHbrx gJreMeHToB Lr3 Tpex cy6eneueHToB. llolyteuvre cBvr4ereJlbcrBa o

5) Pa:pa6orKy opllrl4HaJlrrrofi MeroAI4KIl An.f pelueHuf o6parHofi saAaqI'I

BoccraHoBJleHr,r.rr JroK€urbHoro Sa:onoro I,I aMnJII{TyAHoro cocraBa [oileper{Hblx

noMolrlbro C3M. llpe.4cranJleHHat K

cBeTe LI3JIO)KeHHOfO, HeCOMHeHHO,

qucny nau6olee 3HarII4MbIX

orrpeAeJItIouIVX COOTBeTCTBI4e

K

VT

coxpaHeHIaH

nos6yN4euur

eQQenruBHocrll ryHHenbHbIX

BrrJrorb Ao HecKoJIbKIlx GW /mz .

coeruneHufi rpu ypoBHe

MOA SJreKTpI'IqecKofo IIOJI.'I B MOITIHbIX iIa3epHbIX ALIOAaX.



6) Pa:pa6oTKy €ulropl,IrMa ilnfl onpeAeJIeHHt yctonuft 3aKpenneHllt

HaHoMocrvrKa Ha Kpa.rrx yrny6neHvrfr. B IIoAJIoxtKe, Koropblfi B rlerblpe pa3a

rroBbrcr4Jr ror{Hocrb r,r3MepeHr,rfi rvro4ynx lOgra Marepl4aJla HaHoMocrI{Ka.

7)Peanrasarlralo HoBofo cnoco6a H3roroBlleHvrfl. cueqnanl43l4poBaHHblx

cQepr,rvecKnx 3oHAon c cy6rvu4KpoHHbru xa;ru6poBaHHblM paAl{ycoM KpI4BI43HII,

rcoroprrfi cnoco6crByer pa3Br4Tr4ro 6uorvreAurlHHcKrlx I4ccneAoBauuit

rroMorrtblo C3M.

O6ocHosaHHocrb
Pesylrraru

rr AocToBepHocTb pe3yJrbraToB

pa6orrr HaAe)KHo IIoATBep)KAeHbI MHoroqucJIeHHbIMI4

oKcrrepnMeHTaMr4 aBTopa, a raKxe pf,AoM :apy6exurtx 14 oreqecrBeHHblx

r4ccne.IloBarelefi. OHra corJlacyrorcfl KaK c H3BeoTHbIMI4' TaK pr c

paspa6oraHHbrMr4 aBTopoM aHaJrvrr4rrecKl{Ml{ MoAeJI.aMI,I. ,{ocronepHocrb
pe3ynbraroB rroArBepxraerafl. aupo6aquefi Ha nparruxe. B qacrHocrt4,

paccMoTpeHHar B Ar4coepTarlr4rr TexHoJIofI4fl CIeIII4aJII'I3I'IpOBaHHbIX c3M
3oHAoB c rcanu6ponassofi reouerpuefi KoHr{I4Ka yxe HecKoJIbKo JIer

r4cnonmyerc.rr aBTopoM c KoJrJreraMr4 B MeJlKocepuftHolr,t npoLI3BoAcrBe.

B pa6ore Anfl BeAenus C3M uccneAoBa:nuit pa3BI,Ir u o6ocuoBaH pqA

opr4fr4HalbHbrx 3Kc[epr4MeHT€LrrbHbIX I'I TeOpeTI4rIeCKI4X IOAXOAOB K: AHUWI3y

cr4rHaJroB oneKTpoMexaHlrqecKoro orKJIrIKa IIbe3o3JIeKTpI4qecKI4x o6pa":qon;

r{3MepeHlrflM yTerreK HeocHoBHbrx Hocr.rTeJlefi n pa6oTa}oullx I4HXeKIII4OHHbIX

na3epax; onpe,4eneHHlo c IIOBbIIIIeHHOI4 TOTTHOCTbIO MeXaHI4TIeCKI,IX Vl

feoMeTpr{qecKr4x xapaKTepr4cTr4K x{r4BbIX KneTOK; AOCTOBepHbIM I,I3MepeHI4tM

MoAynfl IOHra oAHoMepHbrx naHoo6reKToB. B groM cBere reMarlrKa

Ar{ccepTarlur{ Jrexr4T B pycne HayrIHbIX LICCJIeAOBAHI4VI IIO pa3paooTKe HoBbIX

MeroAoB kr npr4Hrlr4rroB usuepeuHfi Qusuvecrux BeJII,FTI{H vr xopotuo

coorBercrnyer Qoplvryne creIII{aJIbHocrI4 0 1.04.0 1 .

Hayvnan u [paKTI{rIecKaq 3HaqrlMocrr pa6orut

Hayunar vr [paKTl4qecKafl 3HaqI4MocTb pa6oru He noABepraeTcfl

aoMHeHr,rro. Mero4vxu r4ccneAoBanufl. yretIKI4 HeocHoBHbIX uocnreleft B

MOrrIHbrx rrony[poBoAHtrKoBbrx Jra3epax, a TaKXe BoccTaHoBIeHI4q COCTaBa

pa3Hocrtr Qa: v orHorueHr{q aMnnr{TyA AByx oAHoBpeMeHHbIX rtorteperlHblx

oIIT}IrIeaKHX MoA I{ MoA 3IeKTpI4I{ECKOfO IIOJIf, B NA3EPHOM AI4OAE MO|YT 6TTTT

r4crroJrb3oBaHbr AJrr KoHTpoJrfl TexHoJIOfI4rIeCKI4X npOqeCCOB Ha pa3HbIX 3TaIIaX

r,r3roroBJreHnfl, rronynpoBoAHraKoBbrx npu6opoB, a rarcKe npl4 npoeKTI,IpoBaHHI,l

[onylpoBoAHHKOBbIX na3epoB.

llpe4craurfler npaKTr4qecrufi LrHTepec opI{rHH€LJIbHafl. MeroAI4Ka

neuepenufi v o6pa6omra C3M cr4rHanoB Anfl HccneAoBhuuir Bo3AyIuHo-

BOAOpOAHbIX TOITJITIBHbIX SJIeMeHTOB.



flparruuecru 3HaqLIMbIM pe3ynbTaToM pa6orrt, or{eBI4AHo, flBlrfl'eTcs'

salaxennrrfi MenKocepufi:nrtfi BbrrrycK cneIII4€uII43I{poBaHHbIX c$eprauecxux

3oHAoB ans C3M HccJreAoBartuit. On saxeH He roJIbKo 4lx rznQopMarI4BHbIX

r4ccJre,rloBauuit Mf,TKHX o6rerroe, Ho Moxer cuoco6crBoBarb rIoBbIIrIeHIlro

Tor{Hocrr4 trccneAoBauuit c r4clroJrb3oBaHl{eM MI4KpocKoIIIlrI rIbe3oorKJII4Ka I'1

lr3MepeHr4fi coupourBJreHr{tr pacreKaHur. Peaylbrar orKpblBaer Bo3MoxHocrb

[poBeAeHr4.rr HoBbrx SKcrrepuMeHT€uIbHbIX rIccJIeAoBa]F^uit B o6lacru

uano doro :e^krK:,/' I4 IIJIa3MOHHKI,I.

PenonaeHAaurrtl [o ucrIoJIb3oBaHuIo

Pesylrraru pa6oru MoryT 6rrrr Bocrpe6oBaHbl I4ccJIeAoBarerqMI,I B

o6lacrn HaHorexHolorufi n Irlucrnryre aBToMarvKu H rlpoqeccoB yIIpaBJIeHI,I.u

reO PAH, Hosocu6prpcKoM HHcrr4ryre Sra:nxu uonynpoBoAHLIKoB rarra. A.B.

Pxauona, Ka:aucxou Qnsuro-TexHr4rrecKoM I4Hcrl4ryre I{M. E.K. 3anoficxoto,

HuxeropoAcKoM I,IHcrHTyre

TEXHHIIECKOM I'IHCTHTYTC I4M.

Susurr,r Ml4KpocrpyKryp PAH, @zgnro-

A.O. IrIoQQe. I4urepecHlt oHH raKxe

pa:pa6orr{HKaM cKaHlrpyrorrlux 3oHAoBbrx MkIKpocKonoB I{ Aucrpl4obloropaM

C3M 3oHAoB. Kourpernrruu uorpe6rareJlf,Mu Moryr 6rtrl: poccuficrue

KoMrraHlrr4 HT-MTA, Aucr HT, sapy6eNsste MicroMash, Nanoworld, Bruker.

Co4epNanue Ar4cceprarlr4r4 Moxer cJIyxI4Tb ocHosofi !.nfl co3AaHI4t

yve6uoro noco6uq rro npr{MeHeHr{ro cKaHl,Ipyrculefi soHAosofi MllKpocKorruvr B

Ar4arHocrr4Ke rronynpoBoAHr4KoBbrx u 6Hororl4rlecKl4x MI4Kpo rI HaHocl4creM Arrq

cryAeHToB r4 rrpeloAaBareJrefi rexuuqecKllx BY3oe. HaupHvrep, rarofi Kypc

rrpeAcTaBJrreTcr rroJre3HbrM rrpu rroAfoToBKe OIeIII4€UII4CTOB IIO HaIIpaBneHI,Irc

20.05.00 <Merponofrrfl, craHAaprkaarJvrfl. kr cepru$nralll4f,) B Vpalrcrou

Se4epanurorra yHr4Bepcr4Tere, Tovtcxorra rIoiII4TexHLIrIecKoM yHHBepcurere,

Barurupcr<ovr rocyAapcrBeHHoM yHI4BepcI{Tere, [oncrou rocyAapcrBeHHoM

TEXHI4I{CCKOM YHI,IBEPCI4TCTE, A TAK)I(C TIO HANPABJIEHLIIO 2T .O I. OO <SIEXTPOHHKA

vr Mr4KposneKTpoHr4Ka)) B Calmr-llerep6yprcrorr,l 3neKTporexHl{qecKoM

yHr{BepcI4TeTe, Hr,rNeropoAcKoM focyAapcrBeHHoM TEXHI4qCCKOM

yHr4BepcuTere, MocxoecKoM IrHcrl4Tyre cralrvr 14 cnJIaBoB.

3avreqanus
1) Bo BBeAeHI{}I, Ha crp. 2I u n anrope@epare Ha crp. 16, n orrlacalnvlvI

coAepxaHvrfl.pa3rena2.3 orMeiraercfl, rrro <Taxxe I4ccJleAoBaurr I4K na3epbl Ha

ocHoBe rerepocrpyKrypbr GaInSbAs/GaAlSbAs/GaSb>. OAnaro pe3ynbrarbl

sTOfO r4CCneAOBaHVrfl, yAaqHo r4nnrocrpllpyrcuze pa3BI4TyIo aBTOpOM MeTOAI',IKy

lr3MepeHr4q yrer{Kn HeocHoBHbrx Hocnrerefi Ha 3epKalax n"asepoB, oIIucaHbI



I43JII{IrIHe JIaKoHI,IrrHo ([paKTIaqecKIa ly6tupyercf, TeKcr rr3 BBeAeHr,1s). llorHa.s
unQopnaarlurr rrpnBeAeHa Jrurub n uy6nrara\vu aBropa tA43].

2) Ha crp. 22 AI,IccepraIII4rI cnoBo (.qrrarHoarr.rKa) Ha rrepBoit tusuu
nocJleAHero a6saqa AonxHo cro.grb B po.qr4TeJrbHoM naAelxe. B srola xe a6saqe

Qpa.a ((rIJIoxo [poBoAsIIIIze oAHopoAHbre rrreu6paHu> nu6paHa HeyAarrHo, TaK
KaK Ha raKr{x uevr6paHax r,r3MepeHkrfl npoBoALrMocrr.r He e$SercTr4BHbr.

3) Ha crp. 35, na prac.8 npl4BereHa cxeMa ycraHoBKu c o6osHaLreHarflMl
Ha aHfJll{ficrorr,r {3bIKe, a IroArII4cb K pr{cyHKy 3aHr.tMaer Jrr{rrrb oAHy crpor{Ky.
flocne4youlnfi rexcr He ,qo6aerxer unsoprr,rarytLrkt, nosroMy cne4oB€Lno Aarb
rroApooHoe [orcHeHr4e K eroMy pr,rcyHKy.

4)Ha crp. 100-102 rpr4 onr{carrvrv pe3ynbraroB, rroJryr{eHHbrx Ha BropoM
3TuuIoHHoM o6pa:qe, He rlpeAcraBneH aHanu3 [pprpoAbr ronorpa$r1rrecKr4x
oco6ennocreit, coorBercrBylorqux MexaHr{qecKr4 Hanp.rr)KeHHbrM cJro{M GaSb.

5) Texcrrr AvrcceprarJtru v anropeQepara coAepxar HeKoropoe
KorarlecrBo rpaMMaruqecKrlx orurz6ox 14 orrerrarox. Hanpr4Mep, B rtrcceprar\vu:
ua crp.54, 10 crpoKa, (BoBpeM.rr>) HaAo 3aMeHr4Tb Ha (Bo BpeMr); ua crp.94, 5

cTpoKa cHH3y: (pa3pelueHl4e)) HaAO 3aMeHr{Tb Ha (pa3perrreHr,reM)); na crp. 1 10,
nolnl{cb r Puc.40, I u 3 crpoKl4, (naAeHI4e) HaAo 3aMeHr.rrb Ha (r1aAeHufl>>; Ha
crp.ll7,5 crpoKa, <<o6racrr)) HaAo 3aMeHrdrb Ha <<o6racrr,r); ua ctp.l4l, 1

a6saq, 4 crpoxa, (MoAaMlr) HaAo 3aMeHr4Tb Ha (MoA)>; Ha crp.l4z, I0 crpoxa,
(cBeroMD HaAO 3aMeHr'rrb Ha ((cBera); Ha crp.186, 11 crpoKa, (yfon) HaAo
3aMeHr{Tb Ha ((yfna).

3axrro.reHue

[uccepraqnx npeAcraBJl.ger co6ofi 3aKoHrreHHoe HccneAoB alue rro
aKTyaJIbHofi reue. Pa":snrrte n pa6ore MeroAr4Kr,r r.r3MepeHr4ft uoryr cnyx(r4Tb
ocHosofi Anfl 6onee rorIHbIX u Hn$opuarr,rBHbrx C3M r4ccneAoB asuit:
llon}^leHHble pe3yJlbrarbl npe4cra'ur.rrror raKx{e npaKTr,rqecxuit r4HTepec,
[oATBepxAensrrfi [poAyKrtrBHbrM 83alrMoAeficrsuel,r aBTopa c xopouo
r43BeCTHbrM npolr3BoAr4reJreM c3M upz6opon, KoMla]Huefi. HT-MIT.
AnropeQepr v uy6nrrxaquu aBropa B rroJrHoft vrepe orpaxaror coAepx(a1vre
ArlcceprarJuvr, a rarcKe 3Harll{Mocrb Jrr{r{Horo BKJraAa aBTopa. Teua 4ucaeprar\prvr
14 ee coAepxaHIle coorBercrByror c[equ€urbHocrrz 01.04.01 - llpu6oprr vr

MeroAbr oKcrrepkrMeHT€urbHo it $uzvtxu.
llo xapaxrepy n o6reuy BbInoJrHeHHbrx rrccJreAoeauufi, aKTyiurbHocrr4

rIocraBJIeHHbIX 3aAar{, uayuuofi HoBI,I3He v upaKTurrecrcofi 3HarrHMocrr4
ronyqeHHbrx pe3ynbraroB AHcceprarlr4oHHar pa6ora A.B. Aury4auona
",{aaruocrr,rKa HaHoycrpoftcrs MeroAaMr,r cxanupyoqeq 3onAoeofi
MuxpocxQilvrkr" IIoiIHocrbIo yAoBnerBop.r{er rpe6onaHrasnr BAK K AoKropcKr{M
Al4cceprallll-flM, a ee aBTop, A.B. Anry4uuon, 3acJrylxr4Baer npr{cy}KAelr4fl



yrreHofi creneHn ,{oKTopa Quararo-rvrareMaruqecKl{x HayK rto cnequzlllbHocrl,I

01.04.01 - llpn6opbr Lr MeroAbr 3Kcrrepr4MeHraJGsofi susuxr.r.

OIITOSIeKTpOHI'IKLI

I4 C C JIe.iIO B aTeJI bCKOf O

fiuccepralll{oHHas pa6ora AoJIoxeHa aBropoM vI o6cyxgena Ha

o6reAuseHHoM HafrHoM ceMr4Hape Jla6oparopzu cerHerosneKTpllKoB orAena

14 [onynpoBoAHI4KOBOfi TCXHI4KI4 Hayuno-
prncruryra Qrasr,rrra v uptarla4uofi MareMarI{KIl u

Jla6oparoplrrl HaHopa3MepHbrx cerHerogneKTpHtIecKI,IX Marepuanos ZHcruryra

ecrecrBeHHbrx HayK Ypalscr<oro Qe4ep€ulbHoro yHHBepcI4Tera HMeHH nepBoro

rrpe3r,UeHra Poccl.tpr E.H.EIbIII4Ha, 3l anrycra2015 roAa (llpororor Nsl or 31

aBfycra 2015 rola). Orsrte paccMorpeH 14 yrBepxAeH Ha o6teAuseHHoM

3acep.a]giuv Jla6oparopuu cerHero3JreKTpI4KoB orAeJIa oIITosJIeKTpoHI4KI4 vr

trony[poBoAHurosofi TexHr,rKH Hay.ruo-nccJIeAoBareJlbcKoro I4Hcrl4Tyra

Qurur<H vr upurcna4nofi MareMarr{Kl{ v Jla6oparopI,rH HaHopa3MepHbIX

cerHero3JreKTplrqecKHx Marepr4anoB l4ycruryra ecrecrBeHHblx HayK

Ypanrcxoro Qe4ep€urbHoro yHuBepcr4rera I,IMeHI4 nepBoro npe3l{AeHra Poccul't

B.H.Enrquua,5 oxrr6px 2015 ro,qa (llpororcor Is1/2 or 5 oxrs6px2015 ro4a).

,{orrop Qra:uxo-uareMarl4rlecKl4x HayK, saseAylouufi .na6oparopuefi

cerHeTo3JIeKTpI,IKOB oTAeJIa OIITO3JIeKTpOHHKII I{ nonynposoAHl',IXOnOft

TexHlrKr,I Hay.uro-uccJleAoBarenbcKoro llHcrrrryra tpuruxu n

upurlagHofi MaTeMarr,rKrr Ypaltcxoro seaepa:rbHoro yur,rBepcllreTa
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KoMnbroTepnofi (frasr,Ixu, I4uctuTyT ecTecrBeHHbrx nayx YpalbcKoro
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