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3AKNIOIIEHIIE
(De4epanrHoro rocyAapcrBeHHoro 6roAxeuroro yqpe)KAeHur HayKLr @uszro-
TexHoJrofr4qecKoro LrHcTr.rTyTa LrM. K.A. Barraesa Poccuficxofi aKaAeMuLr HayK
(@T['IAH uM. K.A. Banuena PAH) ro .qr{cceprarlnornrofi pa6ore Ceffoxosa
Pouana Bs.recrasoBurra Ha reMy <<BrusHze Iaonnofi 6orvr6ap4npoBKLt Ha crpyKrypy
vr 3neKTpr4rrecKpre cnoficrsa roHKLrx fIJIeHoK MerarlJroB), rrpeAcraBrennoft Ha

colrcKaHlre y.renofi crerreHlr KaHALrAara Susuro-MareMa-rr4rrecKLrx HayK no nayuHofi
c[eqnanbHocrra 2.2.2 - <SrerrpoHH€ul KoMrroHeHTHafl 6asa MuKpo- vr

HaHOSneKTpOHlrKrlr, KBaHTOBbTX yCrpOft CrA>

,{uccepraqrroHHar pa6ora BbrrroJrHeHa n ra6oparopuu Texnonorurr MLrKpo- u

HaHocr4crerusofi TexHr{KkT -f,pocnancKoro Qutruata (De4eparuHoro

rocyAapcrBenHoro 6roAxetroro )qpex(AeHr{f, HayKr4 OusuKo-rexHoJroruqecKoro

prHcrr,rryra prM. K.A. Bzuruesa Pocczftcrcofi ara4eMulr HayK (-flO @TITIAH nrvr. K.A.

Barnesa PAH).

B 2003 roAy Cefforoe P.B. c orJrr{qlreM 3aKoHqrdr Susuuecrufi $arymrer

-fpfV r.rM. ,{euu4oea, eMy 6:'lta npllcBoeHa rnarnSnra\Lrr <<@ugur-

MLtKpooJreKTpoHrrILro rro. clerlr4anbHocrrr <<MzrpoeneKTpoHlrKa vr

rloJryrrpoBoAHlrKoBbre upz6opp>. B roM xte roAy rlocryrrr{Jl B orrrryn ac[r4paHTypy

VIucruryra Mr{KpooJreKrpoH}rKlr u unSopuarurcz PAH (I4MI,IPAH) tto

crrerln€rJrbHocrrr 05.27.01 <Tnep4oreJrbHa{ eneKTpoHuKa, paAlroonerrpoHurie

KoMnoHeHTbr, MLrKpo- Lr HaHogneKTpoHvrKa, upz6oprr Ha KBaHToBbrx eSQerran>,

Koropyrc oKoHrrrrJr B 2006 roAy. Tarxe, lea'tvrnafl. c 2003 roAa, pa6orar B



na6oparopulr HaHooneKrpoHvrKu kr crrnHrpoHvrKvr lm\/n4FAH, a c 2009 roAa - B

na6oparopraz TexnoJrorlrr4 MLrKpo- r4 HaHocllcreunofi rexHurKkt tO @TI4AH PAH s

Aonx{Hocrr4 cra)Kepa-uccneAoBaterrfl, c 2008 ro.qa MnaArrrero HayqHoro

corpyAHuKa, c 2019 roAa - HayqHoro corpyAHuKa.

HayuHrtfi pyKoBoAr{TeJrb - Hayvron Bunrop Bacuruenprr{, KaHALr4ar $nauro-

MareMarr4rrecKr,rx HayK, yvenufi ceKperapr -fl@ @TITIAH nrr,r. K.A. Baruesa PAH.

BbINHCKA

rI3 rrporoKona }lb 4-23 or 25 Mas,2023 r. 3aceAaHnfl,:nayrrHoro ceMr4napa

<flepcuerruBHbre rexHoJrorlru r{ ycrpoficrsa MLTKpo- Lr HaHogJreKTpoHLrKLD) B

@Esprro-rexHoJroruqecKoM rrHcrlrrvre zM. K. A. B ar ueBa PAH

IIPI4CyTCTBOBAJIII: B pa6ore ceMllHapa noA rrpeAceAarenbcrBoM Ar4peKropa

@TI4AH uvr. K.A. Barzesa PAH qn.Kopp. PAH B.@. Jlyrn.reaa npvrlnflrru y.tacrLre

12 rrerroBeK: pyK. na6oparopuH Of$4 r.S.-vr.H. A.B. Mlrourrux, pyK.

ra6oparoprau TSOJI r.Q.-nr.s. A.E. Poroxuu, pyK. ra6oparopuu I4IIT r.S.-vr.n.

B.fI. Kylpr, yuenrrfi ceKperaprl4scruryra x.$.-la.n. I,I.A. Xopuu, B.H.c., A.$.-M.H.

A.A. Jlouon, AripeKrop -f(D @TI4AH nu. K.A. Baruesa PAH, A.$.-M.H. Tpynzn

O.C., pyx. na6oparopr4r{ TexHoJror?rr,r MLrKpo- u HaHocr,rcreunofi TexHr4KLr A.Q.-M.H.

W.VI. Aunpon, yueHufi ceKperapr -flpocraBcKoro Sranuara I,IHcruryra r.$.-na.H.

B.B. HayMoB r4 Apyrlre.

CJIVIIIAJII{: ,{orua4 rro Auccepralluonnofi pa6ore Cefforoea Porraana

Bs.IecraeoBr{rra Ha reMy <<Brugnne uoHnofi 6ou6ap4upoBKlr Ha crpyKTypy Lr

gneKTpr4rlecKlre ceoftcrsa roHKax TIJIeHoK

coLTcKaHue yueuoft cre[eHrr KaHAr{Aara

cneqnaJrbHocrlr 2.2.2 - <<3nerrpoHHa.a

HaHo3JIeKTpoHrrKI4, KBaHToBbrx ycrpofi crB>).

Mer€LrrJroB)), [peAcraBrennofi

Sueuro-rr,rareMarurrecKprx HayK

HA

IIo

14KoMnoHeHTHas. 6asa MLTKpO-



B xoAe o6cyx4eHux r<.S.-u.H. Hayuon 8.8., xnxxrorqraficx HafrHbrM

pyKoBoAprreJreM Cemorona P.B., coo6qur, rrro Bo BpeMr pa6oru :aa1

4uccepraqraefi coucKareJrb npof,Blln KaK crreqll€LlrLrcr, o6la,qarorqnfi

Heo6xoAnMbrMI4 TeoperurlecKuMll 3naHtrflMvr u [paKTurrecKr.rM orrbrroM. Cemoron

P.B. BbIIToJIHTIJI nocraBneHHble nepeA HlrM ga4a'rr4 caMocrorreJrbHo.

Orry6nurcoBaHHbre coLrcKarererr,r pa6orbr AocraroqHo noJrHo orpa)Karor coAep)Kanvre

Arlcceprallrru. llo MHeHLrro Haynaona B.8., pa6ora rroJrHocrbro coorBercrByer

TpeooBaHHflM, npeAbsBlreMbrM K KaHALTAaTcKUM ALrCCepTarIVrflM) Vr ee CJreAyeT

peKoMeHAoBaTb K 3arrlr4Te.

C uoroxnrenrnofi orlenrofi pa6oru raKx(e Bbrcrylr4nu:

Pyr. na6o par opkrur VIJIT r. f . -vr. n. B . II. Kyaps.

IIOCTAHOBIIJII{: peKoMeHAoBarb Arrcceprar{r,rrc Cerorcosa P.B.

<<BnusHlae Honnofi 6orvr6ap4upoBKlr Ha crpyKrypy u oneKrprlrrecKue csoficrna

TOHKI/IX TIJIeHOK MeTaJTJTOB) K 3arquTe Ha COITCKaHI{e yUenOft CTerreHLr KaHAUAaTa

Susmo-naareMar[qecK[x HayK rro crrellu€rJrbHocrLr 2.2.2 - <3nerrpouH€ur

KoMnoHeHTH€uI 6asa Mr4Kpo- v HaHogneKTpoHprKr{, KBaHToBbrx ycrpoficrn>> u

yrBepAurb 3aKrrorreHLre, coAepx(arqee o6utryro xapaKTepkrcrrlKy AucceprarllroHnofi

pa6oru.

Arcrva.ilrHocrb reMbr

Tonxue IIJIeHKLI Pt rvroryr 6rrrr ucnonb3oBaHbr B rrJreHoqHbrx rrpu6opax c

IIbe3O- kI CefHeTOKepaMLIKOrr, B KaqeCTBe TbTJIbHOIO 3JreKTpOAa, B [IeHOrrHbIX

CeHcopax p€BJIITTIIHbIX ra3oB B. KaIIecTBe KaT€LIIu3aTopoB, B KaqeCTBe llofprrraft C

nusrofi nornolrlaremHofi cuoco6Hocrbro n I4K-Auana3oHe. Bo scex 3Tr{x cJryqarx

KpLICT€IJInVqeOKarr TeKCTypa U pirMepbr 3epeH Pt ureHrlr oK€t3brBaroT BJ[4fl lrLle Ha

xapaKrepLtcrvrKu npu6opon v crpyKTyp. Tonrne nJreHKu Ti ucnoJrb3yrorc.rr B

gneKTpoHrIKe B KarlecrBe aAre3r4oHHbrx rloAcJroeB am $eppoMarHurHux ul6uotr,

TIJIeHoK TiN, Al, AlN. ITIsNIeHeHI,Llt reKcrypbl [oAcnos Ti npr,rBoArr K r43MeHeHr4ro

TeKcrypbr u ceoficrB rIJIeHoK, ocax(AaeMbrx Ha Hero. Tonxrae rrJreHK?r Co .f,sr.f,rorc.f,



lepcleKTlrBHofi crrcreMofi Anfl. MeTturJrl43ar\kru Mr4KpocxeM, fAe Heo6xoAr{Mbr

HI{3Koe yAenbHoe colporlrBJreHue H crofiKocrb K sneKTpoMprrpar\krvr. ,{auurre

napaMeTpbl IIJIeHKI oIIpeAeJUIK)Tct, B ToM rIIrIcJIe, ee MHKpocTpyrrypofi vI

rercrypofi. llrrenxlr c saAaHHofi rercrypofi v MrdKpocrpyxrypofi uorryqalor,

perynl{pyr lapaMeTpbr [poqeccoB oca)K.qeHvrj',, B qacTHocTr4, r4crronBy.f, troHr{yrc

6oivr6apgnpoBKy. B pa4e pa6or noK€BaHa Bo3Mox(Hocrb yupaBJrrrb crpyxrypofi

TIJIeHoK MeralrJroB c rloMorqbro 6orra6aparapoBKr4 r{oHaMlr LrHepTHbrx fEI3oB c

oca)KAeHVn. OAnaro3Hepnlf,MLr rroHoB - 1 reB - 1 MaB, upono4uuofi nocne

AIlarIa3oH eHeprurfi MeHee 1 rceB He LrccJIeAoBaH. Buecre c reM TaKr,re gHeprkrrr

nOHOB MOryT ObITb nerKo tIOJIyqeHbI B CLICTeMaX I{OHHO-nIa3MeHHOIO Oga}rAelJvfl,14

peaKTopax rrJra3MoxrlrMrrrrecKofo TpaBJIeHLrfl. Ilonyuunu p€l3Br'rTue peaKTopbr

rlHAyKTrrBno-csssaHHofi [Jr€r3MbI, 3a cqer srrcorofi rrJlorHocrr{ r4oHHoro roKa

IlepeAarcIqlre MuIueHtM MorqHocTH, co[ocTaBLrMbre c TaKoBbIMLr, [onrIaeMbIMH

rpld BbrcoKooHepreruqecrofi uonnofi 6orra6ap.uupoBKe. I{enuo pa6oru 6uro

orlpeAenenvre BJruflHr4fl napaMerpoB uoHHo-rlJrasNreHHofi o6pa6orrrr B rrHAyKTrrBHo-

cBt3aHHofi rrna-slae Ar, uponoAuuofi uocJle oc€DKAeHrrfl, Ha 3HarleHr4.fl [apaMerpoB

Mr4KpocrpyKTypbr u Kpucr€urnu.recrofi TeKcrypbr, a raKxe yAenbuoe

co[porl{BJreH}re ulenor Pt, Ti, Co. Cpannurerrbnafl, npocrora r{ AocryrrHocrb

o6pa6oroK B [na3Me c oAnofi cropoHbr ra neo6xoArrMocrb yrrpaBJreHr4r reKcrypoir,u

Ml{Kpocrpyrrypofi roHKrrrx rrJreHoK c 4pyrofi cropoHbr AeJrarcr uccJreAoBanue

Blrlaflrtkrfl Ha Hux HLr3KogHeprer[qecroft zonnofi 6orra6apAupoBKr4 aKTy€rJrbHbrM.

floroxerurfl , BblHocuMbre Ha 3arqr{Ty

l. I,IoHnas 6orra6ap4upoBKa B rJra3Me Ar urenor Ti ronqunofi ne 6oree 30 nu co

cpe4Hefi enepruefi LroHoB 25 -30 eB npu T:320 K cyqecrBeHHo Merrfler

crpyKTypy Ha Bcro ruryor{Hy.

2. I4oruttas. 6ola6ap4upoBKa B rJra3Me Ar nrenor Ti romrlHHofi 10 - 20 Hlrra co

cpe4uefi eHepruefi uoHoB 30eB npu T:320K yMeHbruaer krx yAenbHoe

corrporr4BJreHue sa I 4 -20o/o.

t4x



3. I{uxnr,rqecKlre rrJra3MeHHbre o6pa6omz TIJIeHoK Co ronrqnHofi Ao 50 nvr B

rrJra3Me Ar rrpLr Z:500 K [prrBoAtr K HeMoHoroHHbrM rr3MeHeHIaflM krx

yAenbHoro corporvrBrrenvrfl. or o6pa6orKu K o6pa6orre.

4. LIortr'ar^ 6orr,r6ap4upoBKa B rrJra3Me Ar nrenor Pt roJrrrluHofi ao 80 nrvr upu

T:320 K n cpe4nefi eneprrrlr HoHos 15 eB He oKa3brBaer Bo3Aeircrrlnr Ha rIX

crpyKTypy. I4onnoe pacrrbrJreHue rJreHor Pt rorqurtoirlo 80 HM B rrHAyKrLrBHo-

cBr3aHHofi nna:ue Ar upu T:320 K u cpe4nefi enepruu LroHos 45-125 eB se

MeHf,er cyilIecTBeHHo reKcrypy [JreHKr.r, a npu gHepfuu 6onrure 75 sB

yMeHbruaer punMep cy6sepen.

[panrnuecKafl 3Harr[Mocrr pa6orrr.

llorasana Bo3MoxHocrb c rloMorubro Hlr3KO9HepreTI{TIeCKOI,I I,IOHHOU

6ovr6apanpoBKtr B peaKrope LrHAyKrlrBno-cs-f,saHHofi nJIiBMbI Ar SopullpoBarb

reKcrypy (100) B roHKux rIJIeHKax o-Ti, a raK)Ke ynpaBJrflrb

3JreKTpocolporlrBneHrreM. floragana ycrofi.runocrb reKcrypbr, Mr4rlpocrpyKTypbl I{

yAenbHoro conporl4BneHvrfl ToHKI4x rrJrenoK Pt r nugrogHeprerr{qecKoMy I,IoHHoMy

pacflbrneHr4ro B rrJra3Me Ar, qro rro3BoJlf,er rlcrloJlb3oBarb raKLIe o6pa6orr<z

rrpuMeHlrreJrbno K rrJreHKaM Pt 6es rvro4n$urcarryv KprlcraJrnra.recrofi crpyKTypbl

rrocneAHr4x. flora-gaHa Bo3MoxHocrb yrrpaBnflTb gJreKTpocouporuBJreHlreM ToHKI{x

rrJreHoK Co c rroMorrlbro BbrcoKorerraueparypnofi nnaguenHofi o6pa6orrn.

flonyvennrre pe3yJrbrarbr MoryT 6rrm rIcrIoJIb3oBaHbI AIrfl paspa6omu HoBbrx

rrJr€BMeHHbrx TexHoJrofwrecKlfx IrpoqeccoB 9JreKTpoHrIKlI.

Jluqnsrfi BKJTaA aBTopa

flocranoera 3aAarr vr [JraHupoBanne gKc[epI,tMeHTa 6rrnu BbITIoJIHeHbI

aBropoM coBMecrHo c B.B. HayMoBbrM vr I4.I4. Auuporrru. Jlnqno aBropoM

BhIIIOJIHCHbI ene rrp oSu3lrrre cKple, ooJrbrrrar qacTb peHTfeHocTpyKrypHbrx

aHaJrvr3, a raK)r(e ar'aJrlag COM uLI3MepeHLILr, UX KOIIqeCTBeHHEIII

oHeproAlrclepclrouHbrx nsnaepenufi. Anropovr caMocrorreJrbHo BbrrroJrHeHbl



uccneAoBanvfi, u alaaJrtr3 r'Irtrfllrtvrfl napaMerpoB rroHHo-rrJra3MeHnofi o6pa6oxu na

. napaMerpbr Kpr4cr€rlrnu.recrofi reKcryprr, Mrl{pocrpyKrypy,

noBepxHocrrr, yAeJrbHoe colporl4BJleHue [JIeHoK Pt, Ti u Co.

naopQonoruro

CoornercrBrre coAeprtcaHllq Allcceprarllrn c[eqrraJrbHocrrr, no Koropofi ona

peKoMeHAoBaHa K 3arq[Te.

Co4epxanue Arrcceprarluossofi pa6oru coorBercrByer rryHKraM I u 4

uac[opra cnerlr{ErirbHocru 2.2.2 - <<SnerrpoHHaf, KoMrroHeHTHzur 6asa uurcpo- Lr

HaHogJreKTpoHr{Kr,r, KBaHToBbrx ycrpofi crB>.

flo.nnora n3Jro?IceHrrfl MarepnaJroB B rleqarl{.

OcnosHrre pe3ynbrarbr rro reMe Arrcceprarluu H3no]KeHbr B 13 ne.rarHrx

pa6orax, 5 rlr Koropbrx rr3AaHbr B )KypHanzx, peKoMeHAoBaHHbrx BAK,

rlHAeKc[pyeMbrx n Web of Science n Scopus,T - B re3ucax AoKJIaAoB.

3arcmoqenne

Hayunufi ceMr4Hap <<flepcrerurBHhre rexHoJrorkrLt vr ycrpoficrna MuKpo- kr

HaHoeJreKTpoHr.rKrD) @TIIAH nM. K.A. Barr,rena PAH rocne o6cyx4enur

,quccepraqnonnofi pa6oru Cefforosa P.B. orleHprBaer ee KaK Haf{Hyro

xnaruSurarllroHrryrc pa6ory, Koropas rro aKTyiurbHocrlr, o6reuy, HoBu3He Lr

3HaqlrMocrll pe3yJrbraroB rroJrHocrblo coorBercrByer rpe6onanvtflM,

rrpeAbrBnf,eMbrM K KaHArrAarcKr{M ArrcceprarllrrM. .{uccepraquoHHutf, pa6ora

Cemorcona P.B. orBeqaer BceM rpe6onanraxna n.u. 9-14 floroxesns BAK PO (O

upucyx<4eHuvr yqeHbrx creueueft>>, [peAb.f,BJrf,eMbrx K KaHAuAarcKI{M

AncceprarlvtflM, TaK KaK frBrrflercfr HayrrHo-KnaruQnrcaquonnofi pa6orofi, n roropoft

coAepxflaTcf, pelrreHl{e Hay.trofi 3a4arrLr, uueroutrefi 3HarreHlre An-f, pa3Burtrfi

coorBercrayrorqefi orpacJrrr 3laanaurs.

Llcxory rr3 BbrrlecKa3aHHoro, cJreAyer peKoMeHAoBarb Arlcceprarluto CenroKoBa

P.B. <<Bnvrfllnure pronnofi 6orvr6apanpoBKrr Ha crpyKTypy Lr 3JreKTpurrecKve csoficrea

.6



TOHKr{X rrJreHOK MeTarrJrOB>) K 3arquTe Ha COLTCKaHUe yqeHOU CTerreHrr KaHAUAaTa

, QnsuKo-MareMarrirrrecKr{x HayK n ,{uccepralluoHnoM coBere 24.2.326.07 npu PTy

MI4P3A no cnequarrbHocrlr 2.2.2 <<SrerrpoHH€Ir KoMnoHeHrHas, 6asa MuKpo- lr

HaHOSneKTpOHIirKriI, KBaHTOBbIX yCrpOfi Crn>>.

Y.reHHfi ceKperapr OTtr4AH r.rna. K.A. BanrEesa PAH ,-)0 frc.fi.-rra.H. '/UtZ'h r4.A.Xopzn

@TI4AH urra. K.A. Barneea PAH. I
I72I8, Pocclr.r, Mocrna, Haxulroscrcvfi rpocrreKT a.36 r.1
rene$on: +7 (499) 129-54-92, $arc: +7 (499) 125-38-26,
e-mail : ft ian. director@bk. ru, lukichev @ftian.ru
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