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BeAylqeft opraHH3auI{I|

Ha Agccepraur4oHHyro pa6ory AlerccaHsH Jlyu:sr ApaparorHrt <Heyueul4e cneKrpon rly6onux

r{eHTpoB B cgHr,rx z gel6Hux cBeroAuoAax Ha ocHoBe Ill-nitrides, vrx BIlvrflHr4fl Ha xapaKrepucrl4Kl4,

srpQenroe HaHocrpyKTypnpoBaHr.r.s), flpeAcraBnenHylo Ha collcKaHue yu€ttofi crerleHl,l KaHAI'IAara

Susnro-rr,rareMaruqecKzx HayK no cneqnaJlbHocru 1.3.11 @usuKa nonylpoBoAHllKoB.

AxTyarbHocrb reMbl AIrccepraIIHIr

GaN rBJgercfl ocrosoft AJrr co3,qaHr4fl e$tfexrunnrx onrllqecKux nslyuatelefi,

oxBarbrBaroul[x Ar{ana3oH or 3eJreHoro Ao ynrtpatfuoneroBofo cneKTpa. 3ro [o3BoJlter

lpol.r3BoAr,rrt ycrpoftcrBa c BbrcoKoft rpxocrrrc 14 AnI4TenbHbIM cpoKona clyN6rt, qro KpLITI4qHo Art

3aMeHbr rpaAuiltroHHbrx r.rcroqHr{KoB cBera. flepexo.u Ha cBeroAHoAbI cttoco6crnyer cHLIXeHUIo

eogAeficreu fl, Ha oKpyxaroqyrc cpeAy 6raroAaps Lrx 6olee erlcoroft e$$ercrunuocru u

AonroBer{Hocrr,r. Msorue crpaHbr yxe orKa3brBalorct or JIaMI HaKaJIL{BaHI{t B noJlb3y LED-

rexgolorufi.
flpogonNaer pa3Br,rBarbcf, TexHonorur pocra III-HurpIagHbIX cJIoeB, qro no3BoJlter co3AaBarb

6onee Kar{ecrBeHHbre rerepocrpyKTypbr Anr MI,IKpo- LI onro3JteKTpoHtIKH. 3ro sKr}oqaer B ce6fl

yryqrxeHr.re MeroAoB pocra, TaKr4x rcarc MOCVD (llerannoopmHl4r{ecKoe xI,IMI,IqecKoe ocaxAeHl{e Ir3

napoeofi Sasrr) pr TIVPE (rugpu,qHoe napoBoe snI,IraKcHaJIbHoe ocilKAenrae).

I4cclegoeaHr4s [oKa3brBaror, uro 6laro4apx nog6opy cocraBa cnJIaBoB GaN sa ocHoBe In ulu

Al Bo3MoxHo co3AaHpre etptpexrurnrx ourllqecKnx uslyvarelefi B uI,IpoKoM .ql{anit3oHe

3anpeilIegHoft sogtr. 3ro oxpuBaer HoBbre Bo3MoxHocrv Ans. paspa6ornu cBeroAuoAon (LED) u

na3epoB. flponegenu r4ccJreAoBaHr.rr, lrocBflqeHHble MexaHI,I3MaM AerpaAalluu sueuHefi xnaHrosofi

s{$ercrunHocrr.r cBeroAr{oAoB Ha ocHone Ill-Hurpu4on. 3ro 3HaHIae KpI,lrI4qecKL BalKHo AJII

noBbrrrreHr{fl AorroBerlHocrLt I,I HaAe)KHocrI4 srux ycrpofi cra.

tr4cclegonauug s o6racrlt Mt4Kpo- u HaHocBeroAIloAoB orKpblBalor HoBbIe ropI,I3oHTbI Ant

BbrcoKoKoHTpacrHbrx Aprc[neeB u onrl,IqecKoft cnxsu, r{To Aenaer reMy I{ccneAoBaHI{.u oco6esso

arryalruofi B KoHTeKcre coBpeMeHHbrx rexHoJrofnqecKl4x rpeHAoB. Hecuorpr Ha AocrlaxeHHt B

o$lacru LED, cyrqecrByer seo6xoAl.rr'roerb LnyqeHua SarcropoB, BJIH.tlIouII4x Ha HaAexuocrb I{ cpoK

cnyx6u ycrpoftcrn, raKr.rx xax qeHrpsr 6esusryuarenbHoft percou6uHauuu (I{6P). flonuuasne srIzx

flpoqeccoB Mo)KeT 3Har{I.lTeiIbHo ynyqlxl4rb xapaKTepI{crI4KI4 CBeTOAI4OAOB.



Hay.rHar HoBI{3Ha pa6oru

HayvHar HoBH3Ha Ardcceprar{r4oHsofi pa6orbr Jlyn*r Apaparoonrt ArexcaHsH 3aKJlloqaerct B

HecKonbKux KJrroqeBbrx acneKTax, Kacaroull4xcr uy6oxux qeHTpoB B cBeroAuoAax Ha ocHoee III-

nitrides.

1. HccreAosaHa pa$ua\von*as crofirocrr cBeroALIoAoB c noAcJIoeM InAIN/GaN.

O6uapyNeno, trro raKr.re crpyKrypbr AeMoHcrplrpylor 3HaqI4reJI6Ho MeHblxyrc KoHIIeHTpaqurc

,qe$emor r{ Me,{JreHHoe Lr3MeHeHve vx csoftcre npr,r o6ryueHllrl gneKTpoHaM[, rlro yryquaer Irx

erf$errr.rsHocrb no cpaBHeHl4ro c o6pasqat\,{u 6es noAcros.

2. YcraHosJreHo, qro rly6oxue ypoBHr{, Aeftcreyrcu1ue KaK IIeHrpbI 6esrtslyuarelrsoft

pexou6uuarll4u, cyuecrBeHHo BJlr4.rrror na oQQexu{BHocrb cBeroAI,IoAos. I,lccneAoBaHI,Ie noKa3arlo

cB.r3b MexAy noJro)KeHr.reM grrrx ypoeuefi u sanperqeHHoil 3oHe v ux npocrpaHcrBeHHblM

pac[peAeJreHueM B axrusHofi o6racrlr.

3. llorcasaHo, r{To HHTeHcHBHocrr $oro,rrcMl,rHecrleHl-lnr4 HaHocBeroAI4oAoB tuoNer 6rns

yBenr.rr{eHa nyreM npr4MeHeH}rr 6trcrporo repMr4qecKoro or)Kr{fa H TpaBneHI4s B BoAHoM pacrBope

KOH, qro cnocobcrByer ynyquleHl4ro nx onrI4qecKLIX xapaKrepucrt4K.

4. BrrssreHn ABa rtfira ocHoBHbrx geQemon, o6pasyrcrqnxcr s Ooxosrx creHKax

Mr,rKpocBeroAHoAoB npu cyxoM TpaBneHr.ru. VcraHoareuo, qro roK yrer{KI,I Bo3pacraer c

yMeHbrrreHr{eM Ar,raMeTpa Avo4a v3-3a ycvJleHHoro TyHHeJrr4poBaHI,If, qepe3 Ablpor{Hble noByIxKH.

3ru AocruxeHlr.rr He roJrbKo yrny6larcr rroHIaMaHI4e MexaHI,I3MoB, Bnl{trcqnx Ha

xapaKTeprlcruKr.r cBero.qlroAoB, Ho 14 orKpbrBaror HoBbre [yrl4 An.t onrI4Mh3aIJVLr rexuonorufi ux

I1por,r3BoAcrB a r4 ynyqueHr.rr gKcnJryararl]roHHblx xapaKTepl4crl{K.

IfpanrnuecKaq 3HarruMocrr pa6oru

flpaxruuecKaf, 3Haqr{Mocrr pa6orrr AlexcaHsu JI.A. 3aKJlloqaerct B ee BKJIaAe B pa3BI4TI4e

rexnolorufi Ha ocHoBe Ill-nitrides, oco6euuo e o6racrn cBeroAr.roAoB MHKpo- 14 HaHopa3MepoB.

L HccreAosaHr,re noKa3aJro, qro r,rcnoJrb3oBaHne noAcnos InAIN B cBeroAlroAax 3HaqI,ITeJIbHo

yBennqr4Baer HX paAr4aUuoHHylo croftrocrr H yMeHblxaer KoHIIeHTpaIII4Io IIeHrpoB

6e:rrslyvarelrHofi pexolr6uuarluu (I{6P), qro HerrocpeAcrBeHHo BJIHser Ha AonroBer{Hocrb I4

HaAe)KHocru ycrpoficrn.

2. Pesylrraru pa6oru Moryr 6rrru npnlreHeHbr Ars olrr4Mra3aIII4I4'rexnororufi H3roroBJIeHIr{

cBeroAr{o.qoB HoBofo rroKoJreHr4r, qro Moxer nprrBecrlr K co3AaHl{to 6olee eQQeHrunHbIX Lt

AonroBeqHbrx rrcroqHprKoB cBera Arf, pa3nr4qHblx npr,rJroxeuufi, BIcruoLIar ocBeuleHl4e u AI{orIJIeI,I.

3. HccleAoBaHbr MeroAsl o6pa6orrur boronrx noBepxHocreft lrurpo- a HaHocBeroALtoAoB, qro

no3BoJrrer Mr4Hr4Mr,r3r4poBar6 noBpelrqqeHr4rr rrpr4 TpaBneHvr4. Hauryuuue pe3ynbrarbl 6ulu

Aocrr.rrHyrbr c HcnoJrb3oBaHHeM xou6nHaqur{ TpaBneHr.rg KOH v fiaccvBar\ura SiOz, qto uoNer 6rtm

BHeApeHO B npoMbrrxneHHoe [por43BoAcTBo.

4. Pa6ora yruyblrer rroHr.rMaHve MexaHn3MoB AerpaAarIIdI,I cBeroAIioAoB, cB{3aHHbIx c

rly6oxutr.ru rIeHTpaMr4, qro Moxer noMoqb n paspa6orne 6olee ycrofiuunrtx K noBpexAeHld.aM

ycrpoftcre, oco6euuo AJrr npuMeHenuq B Kpr4Tur{ecKr4 BaxHbrx o6lacrrx, TaKI4x KaK aBToMo1utmag

H aBr4arIHOHHar rrpoMbrrxJreHHocTb.



5. Pesynmarbl LIccJIeAoBaHa{ orKpbrBaror HoBbre Bo3MoxHocrr4 AIrs, npuMeHeHr4g GaN-
cBeroAIdoAoB B o6lacru onruqecxofi cBfl3u, rrro r4Meer 6olrmoe 3HaqeHHe An, pa3Burr4fl
coBpeMeHHbx rexuoloruft .

lraccepraqzt He roJIbKo o6oraqaer reoperr4r{ecKue 3HaHr{r o uy6oxzx rleHTpax n Ill-nitrides,
Ho I'l [peAnaraer npaKTHqecKHe perueHur rns noBbrueHr4r e$Sexrunnocrn r4 HaAe)KHocrr.t

onrooneKTpoHHbrx ycrpoft cra.

{ocronepHocrr
B uccle4onaHwlr ucflolrb3oBarlucb BbrcoKoroqHbre lzHcrpyMeHTbr, TaKr4e KaK npeqrr3uosuufi

LCR-rrletp, I{croqHvKr,r roKa r,r feHeparopbl r4MnynbcoB, Lrro no3BoJrf,er floryrrarb locroBepHbre
AAHHbIE O SNCKTPI,ITIECKNX 14 ONTI{qCCKI4X XAPAKTEPI4CTHKAX O6PASqOE.

flpuueueuue pasJII4qHbIX MeroAr.rK, TaKr4x KaK peJraKcarluoHga.rr cneKTpocKonur my6oxux
ypoaHefi (PCry), aAMI4rraHc creKrpocKonm (AC) n {orolrclrr4HecrleHrlr{r (PL), o6ecneqNeaer
KoMtrJIeKcHbtft noAxoA K aHautl,I3y r.ny6oxux r{eHTpoB pr Ltx BJrHg,Hur Ha xapaKrepr4crrzKu cBeroAr.roAoB.

Pa6o'ra onupaerct Ha 3HaqI4TeJIbHoe Korl,rqecrBo 3Kcnepr4MeHTanbHbIX AaHHbrx, noJryqeHHbIX B

xoAe r4ccJregonauzfi pa3nnqHbrx o6pasqon cBeroAr,roAoB, r{To no3BoJrrer Ienarb o6ocnosaHHrre
BblBoAbl 14 peKoMeHAaIJnu. I4cnorlsosaHlle crarl,rcrr,{qecKux MeroAoB Ails, aHNrH3a pe3ynbraroB
noMoraer MI4HITMH3I'IpoBarb BnHflHve cnyvafturrx ouu6ox u noBbrcr4Tb AocroBepHocrb BbrBoAoB.

{ocronepnocm pe3ynbraroB AorlonHraTeJrbHo noATBepxAaerc.s vrx coilocraBJreHr4eM c

AaHH6IMI{ ApyfI4X aBTOpOB, r{TO [O3BOrrer orleHr.{rb cofJracoBaHHocrb nonyqeHHbrx pe3ynbraroB c
cyulecrBylorr{HMn HayqHrrMr.r 3HaHr.rrMr.r s o6racrn Ill_nitrides.

3tu acnexrrt co3Aalor yBepeHHocrb B AocroBepHocrr4 BbrBoAoB Ar{ccepraqr.rousofi pa6oru u
ee 3Hasr,rMocrpr rnfl galrueftuu.rx nccneAoBaHnitr O6lacru onroSJreKrpoHr,IKr4.

Kparxar xapaKTepucrrrKa ocHoBHoro coAep)r(aHrrr pa6orrr
BneneHue

Arcrya.nruocrb reMbl: O6ocHosaHLIe BaxHocrn HHTpr,rAa railrls (GaN) Anr onrogneKTpoHHbrx
ycrpoficre u ero npr4MeHeHltq B cBeroAr4oAax H Jra3epHbrx Ar4oAax.

Ife.nu v saraqu uccJ'IeAoBaHur: OnpegeJreHae qenefi HccJreAoBaHr4s, BKJrroqar u3yr{eHue my6ornx
I{eHTpOB V VX BJlLtflHr.rq Ha xapaKrepr4cTrrKH OBeToAHOAOB.

ftana 1: O6:op Jrr.rreparypbr

' O63op Jll{reparypbl no Ill-nitrides, onzclmaroulufi $usuuecxue ceoficrsa 14 MexaHr.r3Mbr.

Bnr{{rcque Ha sQrperrnBHocrb cBeroAt4oAoB.

. onpeAeJreHrre norIgrnft my6oxux qeHTpoB r,r ux ponn a pexou6uHaqvn.

flana 2: MeroAo.lrorrrfl uccJrenoBaHus

' Onncaul4e MeroAoB I,IccneAoBaHur, BKJrroqar penaKcaruoHHyro cnexTpocKoulzrc my6onnx
ypoBrrefi (PCfy), aAMHrraHc cneKrpocKorrr4ro (AC), $oromouuuecrleHrlr{n (PL) Lr

3reKTpr4r{ecKr4e xapaKTepr4cTHKr4.



. I4H0opMarrur 06 o6pa:qax, r4crroJrrcyeMbx B sKcnepr,rMeHre, u ycnoBl4tx rax o6pa6orxz.

fuana 3: Pesyrrrarbr rrccJreAonanufi

. Aualug greKTpr,rqecKrdx r4 3neKTpoJrloMHHecrIeHTHbrx xapaKTepl4crl{K cuHl{x cBero,quo.qoB c

KBaHroBbrM Lr flMaMv GaN/InGaN.

. Polr noAcnos InAIN B r43MeHeHuri xapaKrepr,rcruK v BtuflHve gneKTpoHHoro o6ryueulrfl Ha

ceoftcrea crpyKryp.

. HsyqeHue gneKTpr.{qecKr4x xapaKTepncrrdK 3eJreHbrx cBero.qLIoAoB, a rapxe AerpaAaIIIrIi

csoftcrs uoA eosAeficrBlleM 3neKTpoHHoro o6lyuenua.

. BrusleHze uy6onux rIeHTpoB, BJrurlorur4x ua etptperrzBHocrb suax ycrpoftcro.

. ?lgyqespre sJreKTpvqecKr4x xapaKTepr{crr4K 3eJreHbIX cBeroAl4o,qoB, a rarcKe AerpaAaIII4Lt

csoficre noA sosAeftcrBlaeM oneKTpoHHoro oOlyvenux.

. BrrqsreHlre rly6oxux rIeHTpoB, Brusrorrux na etftfercruBHocrb srux ycrpoficrn.

3arcmoqenue

B saxrroqeHr,rr4 floABo4flTcfl. r{Torr4 r,rccneAoBaHus, obo6ularorcr nonyr{eHHble pe3ynbrarbl I{ ux

3HaquMocrb Anr AanbHefturux paspadorox s o6racrn olrogneKTpoHl4Kl4. llplruo.4mcs flpe.qnoxeHu{

ro onruMn3aur4u rexsolorufi I.nA l,I3foroBneHr4s HoBbIX uororegufi cBeroAnoAoB. B KoHue

Arlcceprarlun npLrBeAeH crrnco K rdcn oJr b3oBauuofi ruareparyp bl ( 1 07 acrouuraxon).

PercoueHAaqnu no ncrroJrb3oBaHrrro pe3yJrbraroB Ir BbIBoAoB, rIpIrBeAeHHbIx B

ArrccepTarluu

Peeylrrarsr Aasgofi Ar,rcceprarlur4 LrMelor 3Har{r{TeJrbHuft norenqvall p'nfl [paKTur{ecKoro

rrpr4MeHeHl,rfl B pa3nl4rrHbrx orpacJrrx HayKr,r v HapoAHoro xos.ailctna, qro noATBepxqaer wx

aKTyanbHo crl a Heo6xogr{Mo crb Aamneft uzx uccneAosaHl4fi .

Cnsrr c orpacrqM[ HayKII Ir HapoAnoro xogqficrea:

Suepre'rura H gKoJrorllfl: llepexog Ha LED-rexuororvvl cnoco6crryer cHVx(eHLIro

uorpe6:reuu{ gJreKTpogHeprr.r4 H WeHbrxeHrlrc yrJlepoAHoro cneAa.

3lelcrpouuar npoMbrruJreHHocrb: llgrorosreHr.re oKpaHoB artcoKofi tpKocru c npIzMeHeHLIeM

Mr.rKpo- r,r HaHo cBeToAr,roAoB.

MeAnunHcruo rexHoJrornn; V@-ceeroAraoAbr Ha ocHoBe AIGaN LIMeIor noreHllldan An{

r{cnoJrb3oBaHnr B caHuTapHoft o6pa6orrce H orlncrKe crortHbtx BoA.

Pexom enAarllrn no BHeApeHIr rc pe3yJrbraroB Aucceprallnu
Onruuu:aqur rexHolorufi npor.r3Bo,qcrea LED: Pesyrrrarrr I4ccneAoBaHur uoryr 6rnr

BHeApeHbI B KOMrIaHI,rH, 3aHIdMaIOU{I4eCfl npOI,I3BO.qCTBOM CBeTO,4IaOAOB, TaKile Xar <onrpOUt>, <<3lUa-

Maraxnr>>, <CsernaHa-Pocr> AJr.rI yJlyqueHl4fl xapaKrepllcrl{K I{x [poAyKIIuLt.

Hayunrre KoJUreKTrrBbr: HccreAosareJrbcKr.{e rpy[rrbr B o6nacrl4 [oJlyrlpoBoAHuKoeofi Suzurcvt,

oco6esso re, Koropbre pa6oraror c GaN-crpyKTypaMu, AoJDtGbI [poAonxl4Tb LI3f{eHIde BIIrrflHrrfl

geSexron ua sSSerrr4BHocrb cBeroAr4oAos. PercoN,reHAyerct corpyAHl4qecrBo c yHI,IBepcI,IreraMI,I,

raKr4Mr,r xax @TH r.rrra. A.@. Ho${e, Mocxoecrufi rocy4apcreeHHrtft yHl4Bepcvrer zrueHu M.B.



Jlon4oHocoea, CaHnr-llerep6yprcnufi uorurexuzqecxufi yHr4Bepcr4rer llerpa Beluxoro, Toucxrafi

locylapc'reesHufi Yuznepcurer.

llo uarepuany npeAcrasreHHofi Al4ccepraqr4r,r r4 no oQoprr,tneuurc pa6oru r.rMerorcr cneAyroqr4e

3aMeqaHl|fl:

l. B n. 2.5.1 o6pasqsr oOlyuarucr sneKrpoHaMr nptr xousaruofi reMrreparype c Sruoeucorr.r

7x1grs cu-2 u eHeprueft 5 MsB, a s n.2.5.2 cBeroAHoAbr o6lyvaru 3JreKrpoHaMr.t c sHeprnefi 6 MeB r.r

Qnroencou 5x 19ts cu-2, npu sroM He no.scHrercr orr6op raKHX napaMerpoB o6lyuenua x [pur{r4Hy ux
pasnwrkrfl. Anr pa3Hbrx o6pa-:qon.

2. Ha crp.l0O puc. 6l (a) roKa3blBaer 3aBr4cr4Mocrb aMnnrdryA nHKoB

ML'IKpoKaroAonIoMI,IHecIIeHrIr.ru (MKD 406 nu u 460 HM or ycKopsrcuero Hanp.allteHuq. B reKcre

roBoplarct, tITo ((yBenl4qeHr{e ycKop*oqero HanpffKenns c 15 xB.qo 25 KB ycprlfirrro BKnaA rroJrocbr

460 su 3a cqer rroJlocbl 406 uu>, Ho Ha prdcyHKe aM[Jrr,rryAa noJrocbr 460 Hu He r43MeHr4Jracr. Bo-

flepBblx, xopouo 6rr nogpo6Hee onucarb oror MoMeHr, Bo-BTopbrx, HMeJrocb BBr{Ay ((yBeJrr4qeHr4e

ycroprrcrr1efo HanprxeHus c l5 reB Ao 25 xsB>?

3. B onncanuu puc. 61(a) na crp.100 roBopr.rrcr o ge$exruoft uoroce oKono 600nu, uo

o6cyNgaeuslft uaxcutvtyM HaxoAr,rrcfl rBHo ue na 600uM, a B 6olee KoporKHX AJIHHax eorH. TarcKe n

TeKcre He o6cyxgaercfl, floqeMy 4e$exruax nonoca r4cqe3aer nocre yBenr4qeHr{.fl ycKop.flrorrlero

HarrpsxeHI,rs.

4. Ecrl rarcxe HecoorBercrBrzr reKcra u Hahrracei't sa pHcyHKe, Hanpr,rMep, Ha pvc, 61(6) e
reKcre H B IIoAnHcu K pI4cyHKy roBopr,rrcr npo cBeroAuoAbr Ar,raMerpou 10 uxlr, a Ha pr,rcyHKe

yKa3aHo l1 narcrrr.

5. B rerccre Allccepralrl4t4 coAep)Krdrcr prA opQorpa$raqecKr4x ouru6on, HanpuMep, cJroBo

<QoromouuHecl{eHlll{t)) HecKorrbKo pa3 Bcrpeqaerc{ c oruudtcoft, r4HorAa c AByM.rr. Taxxe
Bcrpeqalorct HeyAaqHo ynorpe6JreHHbre cJroBa, Hanpr4Mep, <fta uoganretufl srofi npo6leuu
rpedyercx...) Ha crp.l27 .

3arcnroqeHue

CgelauHrte 3aMeqaHlrt He craBf,T rtoA coMHeHrre ocHoBHbre pe3ynbrarbr r.r BbrBoAbr

Al{ccepralluu II He cHI,I}KaIor o6qyro noJro)KrlTeJrbHyro orleHry pa6orrr B r{eJroM. flnccepraqut
Arercassn JI.A. ssrsercr 3aBeprxeHHbrM Hayr{HbrM rzccJreAoBaHr,reM, BbrnoJrHeHHbrM aBTopoM Ha

BbIcoKoM 3Kcnepr.IMeHTarIbHoM Lr HayqHoM ypoBHe. Ilenlr ra 3a1aqv, nocraBJreHHrre n pa6ore,

norHocrblo ocyulecrBneurt. Anrope$epar n ny6llrraqr4lr noJrHo H npaBunbHo orpor(aror coAepxcaHr.re

AHCCeprarIr4u, ee ocHoBHbre noJroxeHl.lfl 14 BbrBoAbr.

Tarltlt o6pasou, no csoefi aKTyanbHocrn, uayuHoft HoBpr3He, o6r0rr,ty BbrnoJrHeHHbrx HccJreAosauui4 u

AocroBepHocrll, AlrcceprarluoHHar pa6ora ArercaH.f,u JI.A. <I,Isyr{eHr{e arreKTpoB uy6onux rIeHTpoB

B cI,IHI4x u ger€nrx cBeroAr4oAax Ha ocHoBe Ill-nitrides, vtx BrrvflHLrfl Ha xapaKTepr4cruKu, oSQercroe

HaHocrpyKTypt4poBaHHfl)) nonHocrbro coorBercrByer rpe6onaulrxtr <<lloroxenu.f, o rroprAKe

npl4cyxAeHuq fleHbrx cteneseft e HI4TV \[VICUC>>, a ee aBrop, Alerccau.au JLA., HecoMHeHHo



3acJryxuBaeT npr{cyxAeHHfl eft rreHoft cTeueHrt

cnequaJrbHocrr{ 1.3. 1 I @ugura rroJryrpoBoAHuKoB.
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Orsns yrBepx.qeH Ha 3aceAaHr,ru Vqenoro Cosera I{OTT PAH 18 noa6pr 2024r., npororor }'{b

Pyxoeogurenb ceMr4Hapa, aKaAeMLrK PAH, 4. tp. -rvr. n,, $re4ep Bwr anuit Bra4unanpoauu

rereQoH:*7 (496) 52210 67

e-mail : kveder@isspJrc.nr

OrsHs cocraBun:

craplrrrir aayrrxft corpy RHmK Jla6oparopwr KBafi roB;lx KprcrariroB

Yqesufi ceKperapb I4OTT PAH,

tc.tp.-u.n. Tepeqeuro A-nercefi Huroraenu.r

rere$ou:*7 (496) 522 46 85

e-mail: tan@issp.ac.ru

CneAeHrq o6 oprannraqun:

@e4epa.nruoe rocyAapcrBeHnoe 6ro4Ne'ruoe yqpexAeHr,re HayKr{ I4Hcrnryr Qusuxn rBepAoro rena
r{MeHu IO.A. Ocunrsna Pocu.rftcxoff aKaAeMr4r,t Hayr (H(DTT PAH).

Ilo.rronHfi arpec:

142432, Mocroncxas o6racru, r. HepuoroloBKa, yJr. AraAeuuna Ocnnaxwa, g.2

e-mail: adm(4issp.ac.ru

Te.neQon: +7(496) 52219 82

KaHAuAara Susuxo-uareMarr,rsecKr{x HayK rro

ceMilHape <@usraKa getferron> 27 ceurx6pt

22.


