
OT3bIB
o$uqnaJrbHoro ornoHeHTa Ha AHccepraIIHoHI{yrc pa6ory

BOJITIKA B.rraAnc.ilaBa CepreeBnqa

<Crpyrcrypu u upu6opHoe MoAeJrlrpoBaHlre rpaH3ncropoB c grrcorofi noA-

BrirxHocTbK) SJreKTpoHoB Ha ocHoBe HnTpHAa tilrlrufl, c yJryrIrueHHbIMH Te[JTOBbIMI4

xapaKTepucrlrKaMlD), npeAcraBJreHHylo Ha collcKaHue yrleHofi creneHu KaHALrAara

TexHHrrecKHX HayK ro cneqlraJrbHocru 05.27 .01 - rsepAorenbHas, oJIeKTpoHHKa,

p4AuoeneKTpoHHbre KoMrroHeHTbr, MI,IKpo- u HaHogJreKTpoHvIKa, npr,r6opu Ha

KBaHroBbrx eQ$ema>r

1. CoornercrBrre Alrcceprarl[[ c[eq[aJrbnocrn n orpac"n[ HayKHr rlo

KOTOpbTM OHa npeACTaBJreHa K 3arurlTe

B Ancceprarluouuofi pa6ore Bon ma BraAucJIaBa CepreeBnrla rpeAcraBJIeHbI
p$yJrbrarbr npu6opHoFo MoAeJrupoBaHlrf, crpyKTyp rpaH3ucropoB c srrcorofr

noABr,Ix(HocTbK) gJreropoHoB Ha ocHoBe HIITpHAa taJJ.Ilufl, c TenJIooTBoAtITIvIMVI

sJreMeHTaMLr Ha ocHone rpaSeHa u rcy6utrecKoro HntpHAa 6opa.

O6terr, npeAMer H MeroAbr Lrcc.JreAoBanufl, B npeAcraBneHuofi Arlcceprar\Hu

coorBercrByror orpacJrlr (TexHltrrecKlle HayKlD u creqllaJlbHocru 05.27 .01 -

TnepAorenrHas gJreKTpoHr.rKa, paAHogJreKTpoHHbIe KoMnoHeHTbr, MI4Kpo- tr

HaHoeJreKTpoHvrRa, upu6opbr Ha KBaHToBhIX s$Serctax no cJreAyIoIrIHM nyHKTaM

p€BAeJra III nacnopra AaHHofi cnequaJlbHocrld:

rryHKT 1 - cog.daHrae (nxnro.r afl pa3pa6orry KoHcrpyrqnfi H TexHororuqecKl,Ix

MaprxpyroB lr3roromeHnx)' u Qy"rq"oHrlpoBaHue
SJI€KTpOHLIKIII, paAHOOJIeKTpoHHbIx KOMIIOHOHToB

HaHooJreKrpoHHKr/r, upu6opoe Ha rsanroBblx eS$errax, HaHo- I{ MLIKpoceHcopoB;

IyHKT 2 QuszuecKne vr rexHrrtlecKue acneKTbl lao4zQnKarlur4 ng4enufr, u

npn6opoB no n. 1;
rryHKr 4

TexHoJroruqecKax [poqeccoB no n. l, B ToM qucJle 4rrfl, cucreM

aBToMarlr3rrpoBaHHoro npoeKTld,poBalJufl.

'2. ArcryaJrbHocrb reMbr rnccepralltnn
Xoporuo Lr3BecrHo, qro crpyKTypbr rpaH3ldcropoB c BblcoKofi uoAsrDKHocrblo

eJreKrpoHoB (HEMT) Ha ocHoBe rturpr44a ranrrrus, tBJrrK)Tct repcreKTHBHbIMH

npu6opaMlr curosofi enerrpoHlrKr4, Koropble MoryT 3aMeHurb KpeMHHeBbIe

aHzurorn. Cpe4n ocHoBHbrx Aocrol4HcrB uoJry[poBoAHtlKoBoro coeAI{Helavlfl

HHTpHAa raJrnr{f, Heo6xoArrMo orMerr{Tb ruupoKylo 3anpeqeHHoro 3orry (3,4 eB),

BbrcoKlre 3HaqeHnfl rroABLDKHocrr4 (2,9' 107 cnn/c) H gJreKTpn recrofi rpoqHocru

(3,3'106 B/cnr). Eqe oAuofi saxHofi oco6esHocrbro ororo MarepuaJra.f,BJlflercfl efo

ug4erLrir rBepAorelrHo[
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croco6Hocrb K QopnanpoBaHnro p€BHoo6pasuux rerepocrpyKTyp npu6opHoro

KarrecrBa. flepeuucJreHHbre csoficrsa Hr{TpHAa r€IJrJrHr o6ecnerllaBaror FIEMT

TpaH3ucropy Ha ero ocHoBe 3HaqeHnfl BbrxoAHofi rrJrorHocrrd MorrlHoervl Ha ypoBHe

Aecf,TKoB Barr Ha Mr,rJrnuMerp rxnpr{Hbl KaHaJIa. OAuarco, rlpu raKHX ypoBHf,x

MorrlHocru ((oMr{rrecrcprfi>> HarpeB 3a cqer e$Qerra caMop€BorpeBa rlpnBo.qrrr K

cyqecrBeHHoMy yxyArueHraro eKcrnyarallnoHHbrx xapaKrepucruK upn6opa. flo

erofi npuqlaHe npoeKrupoBaHue H pe€IJrH3aps. s$SemusHofi cLIcreMhI

renJroorBoAa Anr HEMT crpyKTyp flBrflercs, aKTy€IJnuofi ga4aqetrr, Koropafl H

peuraercr B npeAcrasneHHofi Aucceprarlnn. Anfl orBoAa us6rrrra rerIJIa us

arcrusHofi o6lacru rpaH3rdcropa coucKareJrb rrpeAJraraer HcrroJlb3oBarb

KoHcrpyKTHBHbre renJroorBoAflrrlue oJreMeHTbr Ha ocHoBe rpaSeHan lnurptr4a 6opa.

Peeylrrarbr rrucJreHHoro MoAenr{poBaHa[, trpoBeAeHHoro c rloMolrlbro

rr,ro4uQuqprpoBaHHoro nporpaMMHoro naKera Silvaco, no3BoJIIaJrH ycraHoBI,ITb

3aKoHoMepHocrlr rrporeKanvrfl. Qr'rsuuecKlax npoqeccoB B crpyKrypax FIEMT Ha

ocHoBe lrurpupra rarrlrvrfl, a rarcr(e oIIeHHTb e$SexruBHocrb paspa6oraunofi

cr{cTeMbr TenJrooTBoAa.

3. Crenenr HoBH3Hbr pegyJrbt"tor, rroryqeHHbrx B Ancceprall[n, H

Hayrr H brx rroJroxen n fi , BrIH ocrr M brx Ha 3aIrI HTy

,{ncceprarllroHHas, pa6ora Bon.ma B.C. coAep)KHT HoBbIe HayqHbre

p$ynbrarbr, o6raAaroque Hosr,rgnofi :

1. B craHAapruufi nporpaMunufi naKer Silvaco, trpoAH€BHaqesuufi AIIA

upu6opHoro MoAenupoBaHrlfl crpyKTyp Mr{KpooJreKTpoHHKLI, BcrpoeHbl

co6crneHHbre Susurco-MareMaruqecKlre MoAeJrr4 rrrfl onvrealanfl, TeMrleparypnofi

3ABI"'CI:IMOCTI4 TeTTJTOITpOBOAHOCTLT MaTepr{arroB, KOTOpbre [CfroJrb3yloTcfl Alrfl,

SopunpoBaHu.s HEMT crpyKTyp Ha ocHoBe HHTpHAa r€LrrJrrrfl, rrro rlo3BoJl.ner

yqecrb yMeHbrueHne HX nrrxo4uofi MorrIHocrn) BbI3BaHHoe cHHlKeHI4eM

Te rrJronpo BoAHo cTH rrp H fr o Bbrru eHI'.Iu TeMrep arypbl.

2. BuepBbre olpeAeJreHbr MexaHH3Mbr Blrvrnnvtfl, TenJroorBoArlrlero gJreMeHTa H3

rpa$ena Ha eneKTpurrecKze u qacrorHbre xapaKTepncrnKra FIEMT crpyKTyp Ha

ocHoBe rrnrpu4a rarrlrvrfl; ycraHoBJreHo, qro gTor KoHcrpyrrunuufi gneMeHT

o6eenequBaer ,qorroJrHuTeJrbHufi rryrb Anfl, orBoAa ras6uma rerrJra H rIoBhIIrIeHI{e

HarrpDKeHHocrH gneKTpnqecKoro noJrf, B o6racru 3arBopa, coorBercrBeHHo

nplrBoAfl K yBeJrrrrreHuro rpaHra.rHofi qacrorbl H MaKcuMzurruofi qacrorbl reHepalglan.

3. YcrauoBJreHo, rrro re[JroorsoAr[Izfi gJreMeHT Ha ocHoBe HI,ITpuAa 6opa

o6ecueqvBaer e$SerrnnHrrfi orBoA rerrJra H3 aKrzsHofi o6ractu HEMT crpyrcrypu

Ha ocHoBe HHTpvl{araJrlrufl, B p$yJrbTaTe qero froBbrruaroTct ToK cToKa v Bbrxo4}Iafl
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MorrlHocTb, yBenr{rruBaeTcf, HaIIpDKeHHe IIpO6ot u yJlyqlllaloTcfl qacToTHble

xapaKTepLrcTrIKH.

4. Paepa6oraHa opr4ruH€urbH€tfl MeroAHKa orITpIMLr3arII4H reoMerpl{tlecKax

napaMeTpoB HccJreAyeMbrx cTpyKTyp, 3aKJlloqarcqaflCfl. B IIOCIeAOBaTeJIbHOM

BbrrroJrH enuvr (orcer4Baroqero> gKc[epHMeHTa rlo rIJIany lllarcerra-BepMaHa AIrfl

onpeAeJreHufl uara6olee 3HarrHMbIX [apaMerpoB H rIpoBeAenvIfl, rIoJIHoro

SarcropHoro gKcnepHMeHTa Ailfl, HaxoxAe:avIfl oTITHM€L[bHbtx sHa'reHzfi sTHX

napaMerpoB, rrTo no3BoJrHJro cyqecTBeHHo yBerI{qHTb BbIXOAHyTO MOITIHOCTb

HEMT crpyKTypbl Ha ocHoBe HHrpHAaraJrlrvlfl,.

4. O6ocHoBaHHocrb n AocroBepnocrb BbIBoAoB u peKoMeHAaIInfi,

cQopuyJrnpoBaHHblx B Arrccepraqnn

C.ruraro, rrro uoJro)KeHt!fl, BbrHocuMbre Ha 3alqury, cQopMynHpoBaHHbIe

BbrBoAbr u peKoMe:n4arluu xopouo o6ocuoBaHbl u AocroBepHbl, trro

rroATBep}(AaeTc.s Hx cooTBeTcTBHeM I43BeCTHbIM TeOpeTI{qecKHM U

g Kc rr ep r4Me HTaJrbHbrM AaHHhrM, npeAcraBJl eHHbIM 14 B orerrecrBeHH oit u s apy6 exuo fi

JrHrepaType.

5. HayqHafl, rrparcTnqecKafl rr oKoHoMnrrecKafl 3HaqrlMocrb p$yJrbraroB

rr ocH oBHbrx Hayrr Hbrx rroJroxcen n fi Ancceprall Ir H

flo MoeMy MHeHr{K), oco6rrfi HHTepec c rotrKl4 3peHnt uayuuofi H

rrpaKTr{rrecrofi 3HarrrrMocrr{ At4ccepralluoHnofi pa6oru Bonqxa B. C. flpeAcraBrsror:
- HayrrH€r.[ 3Harrr4Mocrb o6ycloBJreHa rloflyqeHueM HoBbIX gnannfi o MexaHH3Mil(

Szsrn.recKrax rrpoqeccoB, rrporeKarorrlnx B crpyKrypax IIEMT Ha ocHoBe levrpvAa

tarrrrufl. c KoHcrpyKTHBHbrMra TenJroorBoAtlrluvtu gJreMeHTaMI{ H3 rpaQena vI

rrvrrpn4a 6opa, a HMeHHo o 3aKoHoMepHocrf,x rerrJloo6pasonaHvIfl, vt xapaKTepe

Blrvrfl:avtfl. grHX TerrJroorBoAflrrlrrx gneMeHToB Ha SIasuuecKl{e [apaMerpbl FIEMT

crpyKryp;
- npaKTLIqecKa' 3HarIrIMocTb 3aKIIOtIaeTCt B BO3MO)KHOCTpI I4CIIOJIb3OBAHUfl,

paepa6oranuofi ronsnrypa\uu renJloorBoAa B IxIdpoKoM ps,qe npu6opon

MHKpogneKTpoHrrKLr, B Koropbrx oMllrrecrnfi HarpeB rlpeAcraBJrf,er co6ofi

cepbe3Hyro yrpo3y lax pa6orocnoco6Hocrn.
- gKOHOMr4qeCK€tf, 3Haqr{MOCTE nOJryqeHHbIX pe3ynbTaToB 3aKIloqaeTcfl. B

pazpa6orKe aAeKBarHbrx MeroAoB KoM[brorepHofo MoAeJIHpoBaHI,rt IfiMT

ocHoBe HLTTpHAA raJrrrvrfl,, [pI{MeHeHve KoTopbIX AJIfl LrccneAoBaH}rrlcrpyKTyp Ha

upu6opon groro KJracca rro3BoJrfler ycrpaHl,trb ueo6xoArlMocrb u3roroBJreHl{t

Aoporocroflrrlrrx orIbITHbIx o6paslloB.



6. OnydrnKosaHHocrb pe3yJrr'TaroB Arrccepraurr B HayqHofi rerlaru

OcHosHHe HayrrHbre peynbrarbr Al4cceprallroHuofi pa6oru Borma B.C.

orry6nuKoBaHbr s 20 HaytrHhrx pa6orax, H3 Koropblx 7 - ctarbu B peIIeH3I,IpyeMbIX

HayqHbrx )KypHaJrax B coorBercrBr{H c rr. 19 floro)KeHltfl o npHcyxAeHI4H yrreHblx

creleHefi v npucBoeHlrrr yrreHbrx ssaHLrfi, 7 - crarbl4 B c6opnzKax MarepHaJIoB

HayrrHhrx r<onQepenqufi, 5 Te3rcbl AoKnaAoB Ha HayrrHbIX rcon0epeHlluflx

u | - 3€r.f,BKa ua ugo6pereHlre.

florryueHHbre p$yJlbrarbl AoKJTaAbIB€ulrrcb u o6cyx4aJrvtcb Ha 9

M elKAyHap oAHbrx H p e crry 6 JIHKaHc Kprx rcoHQ ep eHIII4f, x.

Orry6nr{KoBaHHbre HayqHbre pa6oru Bolqra B.C. AarI,rpoBaHbI 2015-

2024 roAaMr{.

7. CoorBercrBne oQopMJreHnq Aucceprauurr rpe6onanIlq*r BAK

[Hcceprarlvrfl, H aBTope$epar o$opnaJreHbl B coorBercrBllu c I/la'crpyKrlueit o

nopflAKe o$opnr relavs, Aucceprar\vrr4, AHccepraIIIlI,I B BLrAe HayrrHoro AoKJraAa,

aBropesepara Ar{cceprarlur u rry6lzraqnfi rlo reMe Al{ccepra\ur4. AnropeQepar

rr oJrH o cTbro c o oTBercrBy eT coA epxaHpllo AI,I c C epr arlnu.

8. CoorBercrBne Hay.ruofi nnannQHKaqHH concKareJrfl y.reHofi cre[eHut

Ha KoTopyrc oH rlpereHAyer

I4ccleAoBaHvrr Bor.rxa B. C. no reMe AHccepraIIHLI rlpoBoAz.Irrzrcb B paMKax

6 rocyAapcrBeHHbrx HafrHo-TexHr4qecKHX nporpaMM, coorBercrByrorllux neperlHro

ilpuopurerHbrx HarrpaBleuprfi SyH4aIraeHT€uIbHhIX u npI,IKJIaAHbrx HaytIHbIX

HccJreAoeanufi Pecrry6JruKn Benapycr. llpu oroM oH rpoAeMoHcrpl,rpoBaJl yMeHHe

TBOpqecKr4 noAXoAt4Tb K perxeHHro nocTaBJIeHHbIX 3aI{AI{.. rpaMoTHo I,ICloJrb3oBaTb

coBpeMeHHbre MeroAbr LrccJreAoBaHvrs. n o6pa6orru peyJlbraroB, xopouo BnaAeer

HaBbrKaMH rrpoBeA eHufl, rEHQopuaIIHoHHoro [ollcKa u aHaJrvaa B o6lacru

HccJreAyeMbrx Marepr{ErJroB H KoHcrpyrqufi upu6opon, cBnAereJlbcrBoM rrero

f,BJrflercs o6uupuufi crrracoK LrcrroJrb3oBaHHbIX Jrl4TeparypHbrx I,IcrotIHHKoB.

Ka.recrno kr3JloxeHnfl, MarepnaJra Al{cceprarlvllzl, JIorI{tIHocrb cAenaHHbIX B

pa6ore BbrBoAoB, Bbrcorprfi HayqHbrfi yponenr ny6nurcaqufi, B Koropblx coAepxarcfl'

ocHoBHBre pe3ynbrarbr Ancceprarluounofi pa6oru, cBuAerenbcrByror o BbIcoKoM

ypoBHe HafrHofi rearuQuraqur ee aBTopa - Bor.Ira B. C., Koropblfi necouHeHHo

coorBercrByer yueuofi crerreHra KaHA[Aara rexHl{uecKl4x HayK no 3alBJleHnofi

cneuu€L[bHocTl4.
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9. 3aprerlaHrlfl

B ra.recrBe 3aMeqaHuitu noxeJraHutrt s,6rr omaeruJl cJreAyroulue:
1. B reKcre Aucceprarlur r He HarrreJr orBera Ha Bonpoc, rotreMy rlpr npoBeAennu

orrrrrMu3arlr,rkr reoMerparrecKax napaMerpoB npz6opnofi crpyKTypbr CTP-5 Hs

cIIHcKa paccMaTpr4BaeMbrx napar\deTpoB HcKIIoqeHa roJIIrInHa IIOAJIO)KKI4;

2. Ha crp. 16 B noApa3AeJre <Crpyrcrypa kr o6rena AHccepraIIHLr) B cocraBe

Ar,rcceprarlzlr He yKa3aH cnucoK ny6nura\uit coucKarelrs* xorfl rlpkI noAcqere

crpaHlrrl oH rrprrbrBaercfl .

3. He roHrrHo, rreM o6oqroB€rrr nu6op ALrooyslroHHo-ApefiQoeofi MoAenI4

nepeHoca npu MoAeJrupoBaHrrfl FIEMT crpyKTyp, B rotopofi LIMeer Mecro

Ar4cKperusarlufl. eHeprerlrqecKax yponnefi u rroBeAeHuIe Hoclrrenefi B KaHaJre

yKJraAbrBaercfl B paMKr4 MoAeJru AByMepHoro eJIeKTpoHHoro ra3a. flo MoeMy

MHeHlrro, B gToM cJryqae 6olee no4xo.rlfl[Iefi Alrfl, pactleroB 6una 6u MoAeJIb

IIIp egnH rep a-fly ac c o H a.
OAHarco yKa3aHHbre 3aMeqaHu.fl He BJrrlflror B IIeJIoM Ha HoBrr3I{y

AOCTOBepHOCTb BbrHOCr.rMbrX Ha 3arrIHTy noJloxeHZfi, tIoJrytIeHHbIx pe3yJIbTaToB

ocHoBHbrx,BbrBoAoB H He cHlDr(€tK)T Bblcornfi HafrHbrfi yponeHb Arlcceprar\lan.

10. 3arc.nK)rreH[e

C.ramJo, qro Ar,rcceprarllroHnafl, pa6ora Bor.Ira BnaAnc lraBa CepreeBurla
<Cryyrrypu vr npu6opHoe MoAeJrlrpoBaHlre rpaH3r,rcropob c srrcorofi

noABlrx(HocTbro slerrpoHoB Ha ocHoBe IdiuTpul{a ralLflufl, c yJryrrueHHbIMH

TenJroBbrMIa xapaKTeplrcTLlKaMlD) flBJLfleTcfl 3aBepuenHofi caMocTosrersHo

Bbr[oJrHeHHofi rnann$.nKarl]roHHofi pa6orofi. Ee coAep)Kanvne orBerlaer

rpe6oeanutrun.2l flono)KeHllfl o npvcy)KAeHur.r yqeHbrx creneuefi H npHcBoeHI,IH

yqeHbrx gnanzfi, npeAbrBJrfleMbrx K Alrcceprallr{f,M Ha coucKaHue y.reHofi crerleHrr

KaHALTAaTa TexHr,rqecKax HayK.

C.rHraJo, rrro BoFreH BnaAracJraB CepreeBlrrr 3acJry)KnBaer ilpucyx(Aenufl, eMy

yuenofi creneHlr KaHAr,rAara rexHnrrecKax HayK no cneqllaJlbHocrlr 05.27 .01 -

TBepAOTeJrbH€Ur gJreKTpOHr{Ka, P4AprOgJreKTpOHHbre KOMnOHeHTbI, MI,IKpO- U

VI

u

HaHogJrerrpoHvrKae npu6opu Ha KBaHToBbrx eQQexrax 3a HoBbre HayrrHo

o6ocnoBaHHbre peyJlbrarbl, BKJlloqarorryre:
-MoAlrQurcaqurc craHgaprHoro qporpaMMHoro naKera Silvaco,

npeAHa3HaqeHHoro 4ilfl npn6opHoro MoAeJlupoBaH.ufl cTpyKTyp

MlrrqpogneKTpoHr{Kn, rryTeM BKJrrcqemvrfl, co6creeHHofi QnsrEro-MareMar}rqecrofr
MoAeJrr{ TeM[eparypHoit gaswcuMocrr4 TenJlonpoBoAHocru Marepu€L[oB, Koropble

HcrroJrb3yrcTcfl Arrfl, SoprranpoBaHrrr I{EMT crpyKTyp Ha ocHoBe HHTpI{Aa raJrIrvn,
rrro no3BoJrrer yqecrb yMeHbrueHne ux BbrxoAHofi uotqHocru 3a ctler bnnxeuu.s

TenJronpoBoAHo crlr c rroBbrrueHrl eM TeMrIep arypbl ;
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- o[peAeJreHne MexaHu3Ma Br'rwfl]F{Lrs, Te[JrOOTBO.qflIqerO SJIeMeHTa 143 rpaoeHa

Ha eJreKTprqecKue u qacToTHbre xapaKTepHcTHKI,I HEMT CTpyKTyp Ha ocHoBe

leurpqa ranJrrrfl w ycraHoBJreHrre Qaxra, qro gTor KoHcrpyrtunHufi gJIeMeHT

o6ecneqlrBaer AonoJrHHTeJrbHufi rryrr orBoAa ug6rtrotrHoro renJra Lr noBblrueHae

Halprx(eHHocrkt gJreKTpurrecKoro noJrt e o6racru 3arBop&, npuBoAfl K noBblrueHnlo

rp aH r.rrffro fi q acroT br u M aKc ]IM an r H ofi tI acToTbI reH e pa\ukt;
- ycraHoBJreHlre Bo3MolKHocrra o6ecneqeHutr eQQerrHBHoro orBoAa rerIJIa pr3

arrnsnofi o6lacru FIEMT crpyKTypbr Ha ocHoBe HHTpLTAa taJrlrvrfl, c rIoMoIrIbIo

TerrJroorBoAsulero gneMeHTa Ha ocHoBe laurpu4a 6opa, B p$yJlbrare rrero

noBbrruaroTcr ToK cToKa vr BbrxoAH€uI MoIIIHOCTb, yBeIUqHBaeTCfl HanpflxeHl4e

npo6or Lr yJry.rruarorcfl qacrorHbre xapaKrepncrnKl4 rpu6opHofi crpyKTyphl;

paspa6orKy MeTOAUKI4 OnTUMII3aIILIpI reOMeTpLIqeCKaX [apaMeTPOB,

B nocJreAoBaTeJIbHoM BbIloJIHeHuu (oTcer{Balorlero)

nJrarry fllarerra-Eeprra arra Alrfl. orIpeAeJIeHHf, Han6onee

3HaquMbrx [apaMerpoB H [oJrHoro QarropHoro gKcnepvMeHTa Ant Haxo]KAenvrs.

o[TprMaJrbHbrx gnaqeHrafi grrax [apaMerpoB, rIpoBeAeHHe rotopofi no3BoJrfler

cyulecrBeHHo yBeJrr{qr,rrb BbrxoArryrc MolrlHocrb FIEMT crpyKTypbl Ha ocHoBe

HI,ITpI,IAA talrnnfl;
IITO B COBOKYNHOCTH MO)KHO PACCMATPHBATb KAK CYIqECTNEUHUfi BKJIAA B

p€r3BnTlre rBepAorelrHofi gJreKTpoHIlKlI Ha ocHoBe IrrupoKo3oHHbrx

norryupoBoAHlrKoBbrx coeAlrHeHnfi, a raK)Ke SIasnrcll npra6opon Ha KBaHToBbIX

eSSercrur.

3aKrrcqarcrqyrocfl

sKCnepLrMeHTa no

O$Hrlnzurrnufi onnoHeHr,
3 aBeAyroqufi nay'rrr o- u c cJleAoBareJlrcrofi n a6 op atopnefi << Vcrpofi crea

o 6p a6 orKrr u oro 6p a>rc e H ra.f, un Q opu a:qlzlu>> yqp ex(A enufl , o 6p as o Balavlil
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