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HayrrHof o pyKoB oAr4Tenrr Ha Ar4 c cepTarlr{ro
TpoSunaona Alerc a:r-4pa AlercaH4poBurra

<<Texn ol o rlrq pa 3A eJI e H krfl Ha Kp Ir craJr Jr bI c BepxB br co Ko rr a crorH brx
MOHOJTITTHbIX l{HTerpaJrbHbrx cxeM Ha ferepocrpyKTypax AIGaN/GaN>,

npeAcraBJreHHylo Ha coklcKaHvre yveuofr crerreHr4 KaHAr4Aara rexHr4r{ecKr4x HayK
no cneIII4 aJIbHo crl4 0 5 .27 .0 6 - <<Texno nofLrr4 n o 6 opy4oB aHr4e In,rr np or43BoAcrBa

lonynpoB OAHI4 KoB, Marepl4an on u npuSopoB 3neKTpoHnofi rexu vrKtr>>

Brtuycr<Hzr Saxyntrera <3rexrpoHrrKr4 rr orrirooJreKrpouHofi TexHr4Kr4))

Mocr<oscKoro rocyAapcrBeHHoro v*arprry'ra paAr4orexHuKrr oreKTpoHr4Kr4 u

aBroMarr.rKr4 (MI4P3A) TpoSvMoB A.A. pa6oraer B vrucruryre
cBepxBblcoKoqacroruofi nonyrlpoBo4Hzroeofi gneKTpoHr4Kr4 Poccraficr<ofi

aKaAeMI4I4 HayK (I4CBr{il3 PAH) c 2005 roAa Iro Hacro-rrulee BpeMs. 3a npeir,r.a

pa6orrr 3apeKoMeHAoBaJI ce5.f, KaK r4ccneAoBareJrb, cuoco6urrfi caruocrorreJrbHo

pelrrarb cJrolKHble 3a4aqr4, aHanLrcvpoBarb r4 curcreMarLr3r4poBarr zu$opMarlqrc,

Aenarb BbrBoAbI vr o6o6rqarr npaKTzr{ecKr4e peKoMeHA arJnkr. llpzuzuan
HenocpeAcrB eHHO e yqacrr,re B Hayr{Ho -r4 ccJreAoBareJrbQKzx paSorax.

Hayvurre I4Hrepecbl TpoQznrosa A.A. ne)r(ar B o6rracru zccJreaoB aHr4fl

npo6levr Iulz$onauzx cnoSo4urrna adpa^:znonr, rroJrr4poBaHr4n, pa3AeneHr4t

npz6opuux rnacrr4H rr3 pa3nurrHbrx Marepl4aJroB Ha orAenbHbre Kpr,rcraJrJrbl 14

onpeAeneHI4.{ paql4oHarIbHbIX TexHoJrorr4qecKr,rx MeroAoB, odecnequBaroqr4x

ueo6xo4Iavufi BbIXoA foAHbrx Lt rpe6yenarre rexHrrrrecKrre napaMerpbr

Kpr{cTannoB.

Ar<ryalruocrb reMbl Al4caepralIr4rr 3aKrroqaerc-r{ B perxeHr{rr 3a1.a1^,

cB-s3aHHbIX c npo6levalrz KarrecrBa pa3neneHzr upzsopHrrx rrJracr1aH Ha

KpI4oTannbr cBepxBbrcoKorracrorHbrx MoHoJrr4THbrx tr{HTefpaJrbHbrx cxeM HA

rerepocrpyKrypax AIGaN/GaN co cJIo)ItHbrMZ KoHcrpyKrr4BHbrMrr

oco6ennoQT.sMl4. flF.rsscs nepcneKTI4BHbIMr.{ Marepr4anaMr4 conpeueHHofr CBr{

3JreKTpOHr4Kr4, OTeqecrBeHHbre crpyKTypbr Ha ocHoBe GaN q&tqe Bcefo

I43roraBJII'IBarorc-s Ha rloAnox(Kax canSupa u rcap5u1a KpeMHu_s, TexHonorr4f,



coBpeMeHHbre rpexMepHbre cBr{

KOHCTpyKTr4BHbrMr4 oco6eHHocT_flMr4,

r43BeCTHbIe perxeHr4f, rro pa3leneHr4lo

[oTeprr Kar{ecTBa.

Aeroporra I4ccneAyrorc-t 3aBllcrrMocrr4 TeMneparypbr paSorarorqero CBr{
npzSopa v ynpyfr{e Hanp.rrxeHr4_f,, BO3Hr{KarOqr4e r43-3a paccofnacoBaHr4,

Kpr{crallnl4qecKI4x pelxeroK GaN 14 rroAJIo}ItKI4, B pe3yJrbrare rrero oSocnoeaH

Bbloop AonycrlrMoro Al4ana3oHa r<oneqnofi Tonlrll4Hbr Anfl. npz6opuux r.rraergH

canQr'Ipa u xap6uga KpeMHI{-a c Iz3roroBJreHHbrMrr Ha Hrzx rpexMepHbrMr4 CBr{
l/wc Ha rerepocrpyKrypax AIGaN/GaN, rrplr noropoM odecre.ruBaercfl

eQSercrznHoe rerIJIoorBeAeH:ze npv pa6ore orAenbHoro Kpr4cranra z coxpaHeHr4e

IlenocrHocrl4 rIJIacrI4HbI npl4 nocJreAoBareJrbHocrr,r ouepaqzfi p€BAereHr4.rr Ha

Kpl4crannbl. flpe4loNeu MeroA 3aql4rbl CBr{ }r/.VIC Ha rerepocrpyKrypax

AIGaN/GaN co cJIox{HbIMI4 KoHcrpyKrr4BHbrMz ocodenHocrrMkr npr4 orreparl7,sx

urnzSonaHI4t, rroJlr4poBaHtrfl rr pe3Krr upzSopnux rrJracrr.rH canszp a u xap6uga

KpeMHI4t Ha orAenbHble Kpl{crannbr, Koroprrfi o6ecuerrr4Baer 3arUr4Ty CBr{ MI4C,
I43roroBJIeHHbrx Ha IIJIacrI4He, c yqeroM ux ocoSeunoctefi, oAHopoAHocrb

nJlaHaprr3zpytorqefr rrJloQKocrr{, Heodxo4zMyro craSznrnocrr v xr4Mr4rrecKyro

lrHeprHocrb, o6la4aer rz6rocrrro npI4MeHeHZ-s, a raKxre coorBercrByer

coBpeMeHHbIM KJrrorIeBbIM rpeSonaH:zflM [nfl npr4Kner4B aHnfl,lpz6oputrx nJracrr{H

Ha AhcK-HocI4TeJIb Ans rrocneAyloruzx ouepaqzfi runrz$onaHprfl Lr ilonvpoBaHrz_q.

{eralruo paccMarpLrBaerafl onpeAeneHrre pex{r{MoB o/rHocropoHHero

uuz0onanvrx u noJllrpoBaHrrr cnoSo4urrrra aSpasunou npzSopnrrx [nacrr4H

can$zpa u xap6uga KpeMHI4t, coAepx{aql4x cBepxBbrcor(oqacrorHbre MoHoJrr4THbre

trHrerpanbHble cxeMbr Ha rerepocrpyKrypax AIGaN/GaN, o6ecne.{uBaroqr4e, rpr4

AocrI4x{eHI4I{ peKoMeHAoBaHHoro Ar4ana3oHa ronulr{Hbr gtx npusopHbrx rrJracrr{rf,

BblcoKoe Kar{ecrBo noBepxHocrl{. B 4auuofi paSore BnepBbre ocyqecrBJreHo

pa3AeneHhe Ha orAenbHble Kpr4cranJrbr TpexMepHbrx cBq MI4c Fra

rerepocrpyKrypax AIGaN/GaN, rr3roroBJIeHHbIX Ha npra6opusrx rrJracruHax

z

oopaoorKl4 Koropblx orrl4qaerc-fl or rpa.u4qzonnofi KpeMHr{eBofr. Kponae rofo,

MI4C oSnaAarcr cneqzszqecKr,rMrr

KOTOpbre He rro3BoJr.rrroT rrpr4MeHr4Tb

IlJracrr4Hbr Ha r(pr4craJrJrbr uaupxvryro 6es



canQupa v Kap'ul.a KpeMHr{f,, C BbrxoAoM f0AHbrx He ycrynarcrur4M

cyqecrBylo[]IrM rloKa3arensM An.f, nnaHapHbrx r{3Aenr4fi nrzxpoeneKTpoHr4Kr4.

creneHs oS0cuonaHHocrl4 Hayr{Hbrx uonoxenrafr, BbIBOAOB U

peKoMeHAa4uit, c0opnrynl4poBaHHblx B .4l4cceprar1zrr4, rroATBepx 1aercfl rxrrpoKrrM

LIctIoJIb3oBaHI4eM Hayr{HbIX pa6or orerlecrBeHHbrx u zapydexHbrx aBTopoB rro

BonpocaM pe3Krl TIJTaCTI4H Ha Kpr4craJrJrbr, npoqeccaM MexaHr4.{ecKofi oSpaSorrz

rrJIacrI4H vr csoftcreaN{ MarepI4aJIoB, a raKxre npIrMeHeHr4eM MareMarI4r{ecKLIX

Ino4elefi u KoMrlbrorepHoro MoAenI4poBaH:utfl c r4crroJrb3oBaHrreM r43BecrHbrx

[polpaMM u Soplryn. Brrcoxufi ypoBeHb odrexrzsHocrr4 vr aAeKBarHocrr4

BbIBOAOB TIOATBepX(AAercfl TaK)Ke r4crroJrb3otBaHr4eM Ipeur43r4oHHbrx

rl3Mepr4TeJrbHbrx npz6 opoe.

{ocronepHocrb I4 HoBI43Ha rroJlo)Keuufr u BbrBoAoB, csopvrynr4poBaHHbrx B

Al4ccepra]!.uu, o6ycJIoBJIeHa'{erKofi lorzrofi ee [ocrpoeHa , oSocHonaHHocrbro

npeAnafaeMblx perueuzfi rr BbIBoAoB, a raK){te acrroJrb3oBaHl4eM L4x B HavrrHbrx

paSorax I'ICBr{|I3 PAH. ocHosurre pe3ynbrarbr rkraaeprarlr4oHHoro

zccJleAoBaHVrfl AOKTIaIbIBaJII4Cb Ha MexAyHapoAHbrx 14 oreqecrBeHHbrx HayqHbrx

nou$epeHlu4tx' a raKx(e onySrzroBaHbr B 13 reqarHbrx paSorax, sxJiro.{a.f, 7

pa6or, ouy6luroBaHHbrx B Hayr{HbIX }KypHanax, BxoA.srrlr4x B neperreHb nz4awuit,
peKoMeHAoBaHHbrx BAK MznzcrepcrBa o6pa^:onanzx 14 HayKpr p@ Anfl
ny1turcaguu ocHoBHbIX Hayr{HbIX pe3ynbraroB Succepr:aquit Ha cor4cKaHr{e

yveuofi crerreHr4 AoKTopa u KaH1vrAara HayK.

[ucceptaryux Tposzuona A.A. ,rBfif,erc-f, gar<o'.{eHuofi Hayr{Ho-

rlccneAoBareJlbcKoft pa6orofi, nocB,f,uleHa perxeHr4ro saxHofi 3a/iallv pr Hecer

npaKTI,IqecKyIo 3Haqr4Mocrb. Pe:ynrraru, nonyrleHHbre B xoAe uccJIeAoB aHzrfl)

6sttu l4crloJrb3oBaHbr rlpIr BbIrIonHeHr4r4 rrpr4r(naAHofr uayvuo-hccneAonarelrcr<ofr

v sKcnepl4Meuranrnofi pa6orrr: <PaspaSorra Sasoeofi TexHoJrorr4r4 co3naHzrfl

MI'IC ycururelefi MoqHocrlz v ManorxyMrrru{x ycutru,.enefi Ha Hr4rpzAHbrx

HaHoferepocrpyKrypax AIrfl tlplIeMo-rrepeAaroulr4x uo4ynefi Ha qacrory B-12
ffp ro 3aKa3y Muno6puaytzr Pocczz (Cornarueuze o npeAocraBJreHr4r4

cy6cnguu JE 14.607.21.0011 or 05 uroH-s 2014 r., yHuKanrurrfi ra4eurzsrzKarop
?



npoeKra RFMEFI607 I4X001 1). TaKXe nplr BbIIIOJIHEHI4I4 OIIbITHO-

KoHcrpyKTopcKofi paSoru : <Pa":paSorKa KoMrrJreKTa MoHoJrr,rrHbrx rrHTefpaJrbHbrx

cxeM ) MM rr{arra3oHa Anr4H BOJrH), rrrr4op <Muoroqneruux_22>>,

f ocy4apcrseHHufi KoHrpaKr i\b 1341 1 . 1400099. I 1 .01 8 or 02 arpen-rr 2013 r.,
BbIrIoJIHeHuHfr s paMKax pearII{3aIII4Iz rocy.qapcrBeHHoro oSopoHHoro 3aKa3a.

Or4elrHo cneAyer orMerl{Tb [I4qHbre KarrecrBa cor4cKareJr;t. 3a BpeMt

pa6orrr HaA Alzacepraqzefi TpoSrzuoe A.A" npoAeMoHcrpzpoBar cuocodHocrb K

TBOpqecKoMy MbrrrrJIeHI4IO, I{eJreycrpeMJreHHOCTb, xopouyrc opkreHTarlr4ro B

npeAMere rrccneAoBaHLrfl, a raKxe cuoco6nocm BbrrroJrH.f,Tb rnydorze
Teoperl'IqecKlre uccJreAoBaHlrfl,, [po.rrBr{B ce6q KaK vHur\uarvreHrrfi yveurrfi,

cuoco6nrrfi peruarb crlor{Hble HayqHbr e sa1auv e oSracrz CBrI oJreKTpoHZKr4.

Crpyr<rypa 14 coAep)KaH'4e [peAcraBJleHHoro Ar4cceprarlkroHHoro r4ccJreAoB aHLrfl

cBr4AerenbcrByer o uayvuofi 3penocrrr ArrccepraHTa, no:eonxrorqefi

caMocTo-sTeJIbHO yqacTBoBaTb B perxeHr4I4 HayrlHo-TeopeTr4r{ecKr,Ix u npaKTI4qecKIz

3Haqr4Mbrx npo6nevr CB r{ oneKTpoHr4Krl.

B 3aKJrroqeHl4e cneAyer [oAqepKHyrb, qro rrpeAcraBJreHHa.rr K 3ailIr4Te

pa6ora TpoSznaosa A.A. orJrl4qaercr HoBr{3nofi, upaKTr4qecKofi sua-rraN{ocrbro,

KOMTIJTeKCHOATbTO AHAITIZ3L nOrz.{ecKofi crpofinocrrro Lr [peAcTaBJr.rreT co6ofi

saeeprueunrrft nayuurrfi rplA, orneuarorqzfi ueo6xo4r,rMbrM rpe5onanLrfl.y.)

rlpeAblfiBn.fleMblM BAK P(D r< lr.a:uALTAaTcKLIM AzcceprarlLrflM, rz Mo)Ker cnyxfl4rb

ocHoBaHI4eM Anfl rrpl4cBoeHI4t ArlccepraHTy yveuofi crerreHr4 KaHALrAura

rexHI4rIecKI4x HayK rlo cneIII4€uIbHocrI4 05,27 .06 - <<TexnoJrorr4,rr z o6opy4oBaHr{e

An-f, npoI43BoAcTBa IIoJIynpoBoAHI4KoB, MaTepLIaJroB vI upu6opon eler<rponnofi

TEXHI4KI4)).

HayuHrrfi pyKoBonvrenb

{vrperrop ZCBr{lI3 PAH

4

A.r.H., npoSeccop favxpenz4:e


