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<<1..rry6orcne rleHTpbr B oKcrrAe raJrJI rIfl pa3Jr rIqH blx rI oJrrr MopQos>>t

rpeAcraBJreHHyrc Ha coucKalzre yuenofi crerreHrl KaHAI4Aara $Iasuno-

MareMarr{rrecKrrx HayK no crrellkluulbHocr?I 1.3.11 @usuKa rIonylpoBoAHkIKoB

ArcryalrHocrb reMbl Auccepralluu

Illupor<osoHHbre rroJryrrpoBoAHr{Kll Ha OCHOBe OKCr{AOB B HaCTOtIqee BpeMfl

rrpuBneKaror 3Haqrdremurrfi uHTepec 6naro4ap.fl yHl4Kamnofi rou6nnawrv vrx

Quauuecrux csoficTB, TaKI4X KaK Xoporua{ [poBoAkTMocTb LI [po3paqHocTb B

BLIATTM9M Ar4ana3oHe. Oro cuoco6crByer rlx npLIMeHeHrIro B TaKTIX oSnacrsx rarc

ofrToeJIeKTpoHHbIe npu6oprr uy6ororo ynrrpaQnoJleTa, BblcoKoBolrrnai vI

cI4JIoBaf, gJIeKTpoHI{Ka, coJIHeqHbIe SJIeMeHTbr, rulrcan SneKTpoHura. HeAaBHLIe

Aocrr{xreHlrfl B oSnacrv rexnonorufi 3rILITaKcuuuIbHoro pocra raKux

lonynpoBoAHr4KoB npLrBoA{T K p€l3Br'rrLTro sTOrO HarIpaBJIeHLIfl B O6lacru
(-

uHTerp€uIbHoI4 3JIeKTpOHI{KLI V Soronzxu' [peAnaraf HoBbIe ycrpoficrBa AJIfl

orITI{qecKOfO AeTeKTIIp OBa:ripIfl, TSJIeKOMMyHIKaIIUOHHIIX 11pl',lMeHeHl4fi'

ceHcoplrKlr. 3ro rro3BoJrrer raKr{M MarepuaJlaM KaK OKCIIA raJrlrvg' cepbe3Ho

KOHKypr,TpoBaTb c TpaAurlr4oHHbrMr4 MaTepuEuIaMI4 MI4KpOSIeKTpOHVTKVI, TaKI4MU KaK

rcp evru ufi , Kap6vr[, Kp eM HI4fl Vr IJVTTpLTA t alrlrvrfl "

,{raccepraquoHHat pa6ota Bacunresa AHrona Au4peenuva rocB{IIIeHa

LrccJreAoBaHnlo Sz nuecr<nx cBoficTB rny6oKI{X IIeHTpoB B oKc?IAe TaIIIILIfl)

c$opvttpoBaHHbIX ToqeqHblMI4 AeoeKTaMu, v a-F^anvl3y vrx Brrvrfl}lvrfl. Ha



xapaKTepvcTktKr rronylpoBoAHLIKoBbIX ycrpoficTB, lI3roToBJreHHbIX Ha ocHoBe

sTOfO MaTep?ralra. B pa6ore u3yqeHo BIrufl]Hvre rny6oKl4x ypoBHefi Ha

gJleKTpl{r{ecKr4e, orITtIIIecKI4e A peKoM6LIHaIILIoHHbIe cBofrcTBa pa3[uiIHbIX

rroJrr4MopQon Ga2O3, .{QT€UrbHO npoaHaJILI3llpOBaHO BJIII'HLIe yCnOBLItr pOCrA HA

cBoficrBa rronynp BoAHLrKa, Lr3yaleHo Blrvrfl:nue rJIy6oKHX ypoBHefi Ha

xap aKrep ucrvKr4 upz6 opnux arpyKryp. llo4o 6HbI e I{ccJIeAo B aHl{-fl rlp eAcraBJltror

orpounufi r4HTepec Anfl pa3Burr4fl, Snsuru [ony[poBoAHI4KoB vr rexnonorzil

MtrKpo- u olrogJreKTpoHLrKH, $oronzru. Ha ocHoBaHZI{ BbIIueLI3JIo)KeHHoro

cneAyer 3aKJrrcrrr/rrb, trro AtrccepralluoHHafl pa6ora Baczmeea A. A. tBJlf,erct

aKTyaJrbHoit u uocrpe6osaHHofi KaK c HayuHofi, TaK LI c npaKTl4.{ecrofr ToqeK

3peH?rr.

[uccepr aqrroHHa-rr p a6 ora co cro LIT rI3 BB eAe HpIt, rrerbrp ex f JIaB, 3aKJIIoTIeHLI{

u arrr4cKa nl{repaTypbl I43 llo MarepuaJlaM ALIccepraIIrII4

HayqHbrx x{ypHanax, qeTblpeouy6rzroBaHo 24 crarbvl

uy6nzraqvrtl B Te3vrcax AoKJraAoB 14 3aperzcrpllpoBaHo rrtrb rlporpaMM anq 3BM.

Bo -BBEAEHIIII OOOCHOBAHA aKTyulnbHocTb TeMbI AI,IaCepTAr\UV,

r4ccJleAoBaHvIfl, HAYrHafl. HOBI{3Ha Lr

npr4BeAeHbr ocHoBHbIe IIOJIOXeIII4fl,

cQopvrynupoBaHbl Ilenb Lr 3a4arrLr

[paKTl4qecKa{ 3HarII,IMocrb pa6oru,

BbrHoclrMbre Ha 3arrllrTy, orrr4caHa MeToAoJIOrVfl,14 MeTOAbI IICCJIeAOBaIS.I1.'uI.

Ilepnan rJraBa coAep)KLIr aHarvrrvrrecr<ufi o6sop nurepaTypbl rlo TeMe

Ar{cceprarlraoHnofi pa6orrr. llpune4euo cpaBHeHVe csofrcrn

conpeueunofi czrosofi

TEXHOJIO|I4LI IIOJIYqEHI4f,

B

VT

cra6unurbrx rroJrzMopSoe oKcr4Aa rarrvrfl..,{eraluro orLIcaHbI pa3nllqHble MeroAbI

MoneKyJrflpHo-ryqesoir. u ra:o$oasnofi eruraKcr4v1 xl4Ml4qecKoro ocax4er'trfl. u3

uaponofi Sasu Lr raloz4nofi ra:oQasnoft euuraKcuv. llpznegeHbl AaHHbIe o

220 Har4MeHoBasufi.

B peIIeH3LlpyeMbIX

nonyupoBOAHI4KoB, 14CrIOJIb3yeMbIX

Ouucanu Susuuecrue csoficrsa

pa3nuqHblx

SJreKTpOHI4Ke.

TepMLrqecKn

Bbrparrll4BaHr4fl, o0beMHbIX

ocHoBHbre llpel4MylrlecrBa

KpllcranrloB oKczAa laJrIrvfl.)

SrrkrTaKcu€ulbHofo pocTa roHKkIX

cSopnrynvpoBaHbl

TIJICHOK METO,IIAMI4

TepMoArrHaMLrKe rorreqHbrx 4eQerron B oKcLIAe rarlrkrfl. lr cnoco6ax aHurr43a



oHeprgfi oSpasonayut. rty6oKr4x rleHrpoB B ronyrpoBoAHrlKe. CQopvtyJILIpoBaHbI

ocHoBHbre npo6levrr, cBr3aHHbre c JlerupoBaHueM oKcLIAa ralrlrvrfl) ouLIcaHbI

AeraJrvr:onnofi crpyKrypbr pa3nr4qHblx IroJll4vrop$on GazOz.lIpoanalLI3LIpoBaHbI

KoHcrpyKr\krvrurlprrHrlr,rnu pa6oru upu6opon Ha ocHoBe oKcI{Aa ralrrvrs'. TaKux KaK

Bbrrrp.rrMprreJrlr na 6aprepax TTTorrrI4 14 ferepo[epexoAax, rIoJIeBbIe rpaH3LIcropbl I4

Qoro4ereKropbl.

Bo nropofi rJraBe npeAcraBJreH o6sop ocHoBHbIX eKcrIepI,lMeHT€uIbHbIX

MeroAoB vccneAoBankrfl. rny6orczx yponnefi B IUI{poKo3oHHbI rloJryrlpoBoAHuKax,

rrpr{BeAeH aHaJrr43 rIpeAeJIoB rIpI4MeHI4MOCTrr

rlcrroJlb3 oBaHHbIX ilpLI BIITIoJIHeHLIu p a6 orrr.

Tpe6n rJraBa flocB.rrqeHa gKcrrepzMeHTuulbHoMy I{ccJIeAoBaHI4Io ruy6orux

yponnefi B pa3[r4qHbrx rroJrkrnropQax GazOz.I4ccneAoeaHr4fl rlpoBoAl4nzcb KaK Ha

o6reunrrx o6pasqax, BbrpauIeHHbIX MeroAaMI4 9oxpalrcKoro z Crelan oBa, TaK Lr

Ha orrr4TaKcr4aJrbHbrx rrJreHKax. llonyreubr AaHHbIe o sHepreruqecKllx rIoJIo)KeHLLf,x

yponnefi, KoHrleHTpar\Lrflx nocrarerefr 3aps.p.a, [poaHaJI]I3LIpoBaHa Bo3MontHat

npr4poAa o6napyxeHHbrx yponnefi rryTeM cpaBHeHI4rI c pacqerHblMll AaHHbIMH,

AocryrrHbrMr4 B Jrr4Teparype. I,lsyueHo BJII4f,Hze o6nyueHvrfl o6pasqon [poroHaMu 14

nefirpoHaulr BbrcoKrlx eneprufi ua o6pasoBaHr{e uy6orczx yponuefi. Ha ocnosaHkrLr

rrpoBeAeHHofo aHaJrvr3a cAenaHbr BbIBoAbr o BJTLISHTIv co6crseHHblx ToqeqHbIX

4e4erron Ha oJreKTpuqecKue ceoftcrsa v paIVaL\tIoHHyro crofirocrr o6pa:qon

oKclrAa r;Trrrkrfl. Z:y.reno BlruflHvre no4opo4nofi rIJIa3Mbr Ha gneKTpLTqecKLIe

cnoficrsa F- GazOr.

B uerneprofi rJIaBe paccMoTpeHo BJIIIflHI4e uy6orzx yponnefi Ha

xapaKTepvq:lrKr ycrpoficrB Ha ocHoBe rlonllMopQon or<czl:a raJrnvx. ,.{eralruo

r{ccJreAoBanu 6apreprr L[ormu, SopMllpylorqvecfl. tlpu ocaxAeHI{I'I HI4KeJLa Ha

rroAnoxKr{ B- v y- GazO:. ZauepeHurre aBropoM 3neKrpl{qecKLIe rapaMerpbl

(npo6ueubre HanpflNenu-r) HaxoAf,rc.f, Ha MupoBoM ypoBHe AJII ycrpoficrs cunonofi

3neKTpoHr4Kr4 rroAo6noro rurra..{eranrno r4ccJIeAoBaHa pa4vrar\vrorlHafl' crollKocrb

METO,IIOB rroAXoAoB,

co3,{aHHbrx upu6opHbrx crpyKTyp. 3acryNznaer BHtIMaHprs. upone4€uHoe aBTopoM



prccneAoBaHvre e$$ercra KoJrJra[ca sneKTpklqecKoro roKa B rroJreBoM TpaH3ncrope c

u3onzpoBaHHbrM 3arBopoM Ha ocHoBe rrJreHKr,r 9- GazO:. CAenannrrfi anroporvr

BbrBoA o BrruflHl1rkr KoHrleHTparJvrkr )KeJre3a B KaHaJre rpaH3ucTopa Ha

xapaKTepLre'turKvr rroJreBoro rpaH3rlcropa Momer 6rrru r4crroJrb3oBaH Anfl

yMeHbrxeHlrr e$Serra KoJrJralca roK B TaKHX ycrpoficrnax. Hecouueuuo,

6onrruofi LrHTepec [pr4craBnf,er r4ccJreAoBaHLre csoficre Qoro4ereKTopa Ha ocHoBe

Henerlrponannofi rrJreHKu CI,- GazOr, BblpalrleHnofi ua noAJIo)KKe canQrapa. Anropotvt

rrpeAJroxeHa (peHoMeHoJlofzqecKat MOAeJIb, OnlrobrBarouda.rr BbrcoKyro

TaKnte KarlecrBeHHo o6r.scHqlouyloQorouyecrBrzreJrbHocrb ycrpoficrna, a

KrrHerzKy HapacraHkrfl,kr cila4a SororoKa B paMKax MoAenn peIIkIKnuHTa.

B 3aKJrrorreHurr noABoAf,Tct

ocHoBHbre pe3ynbTaTbr ALI ccepTalryv.

r,rrorlr r,rccneAoBaHnfl) cQopvrynzpoBaHbr

Hayvnan HoBrr3Ha AzccepraIluonnofi pa6oru He BbI3bIBaer coMHelrruit, u

orrpeAeJr.rrercr p-flAoM HoBbrx AaHHrIX, [onyqeHHbrx rrpr4 BbIrIoJIHeynu pa6oru. B

qacTHocTlr, aBTopoM BrrepBbre IIoJlyqeHbl sHepfvvr aKTvrBar\vrkr, ceqeHHt 3axBaTa vr

KoHrleHrpagvr uy6orcux yponnefi B p€I3rkrqHhlx rroJrzvrop$ax oKcI4Aa raJrlrvfl.

Cne4yer orMerlrrb parpa6oraHHyro aBTopoM SenovrenonoruIqecKyro MoAeJIb,

orrlrcbrBaroqyro s$Serr aHoMuulbHo BblcoKofi SoronpoBoAI4MocrLI oKc?IAaralrIrLrs,

qro MolKer 6rrrr r{crroJrb3oBaHo rrpLr pa3pa6orre Qoro4ereKTopoB Ha ocHoBe gToro

MUTepVraJra.

[ocronepHocrb [peAcraBJreHHbrx pe3yJrbraroB roATBep)KAaercr BbIcoKrIM

ypoBHeM BbrrroJrHeHHbrx gKcrrepLrMeHT€urbHbrx uccneAosaHuir. c LrcrroJrb3oBaHLreM

coBpeMeHHbrx MeToAoB peHTfeHocTpyKTypHofo aHurLr3a, crIeKTpocKoIrHLI

rny6orczx yponnefi, a raKxe colocraBJreHr,reM [onyqeHHbrx 3Kcrrepr4MeHT€rJIbHbIX

pe3ynbTaTo B c I4M eIouII4MC.fl JIUTepaTyp HbIMH AaHHbIMII.

[parcruuecKafl 3HarruMocrb npeAcraBJIeHHbIX pe3ynbraroB He BbI3bIBaer

counenzfi, 3aKJrroqaercfl, B pa3BI{TI,rI4 MeroAon SoprvrurpoBaHns. v orrrl4Mn3arlvrLr

cr4JroBbrx r,r orrrogJreKTpoHHblx npz6opoB Ha ocHoBe oKcr4Aa raJrrrzrfl, Koropble



MOfyT LrMeTb rroTeHrluaJrbHo npprMeHeHr're B coBpeMeHHbIX noJrytIpoBoAHHKoBbIX

TEXHOJIO|LI'X.

Pesymrarrr

npeAcTaBnf,eTcf,

ALrCCepTarlr4 OHHOTO

BHeAprrTb Ha

LICCJIENOBAHVTI

rrpeAIIpLrrTLIflx)

dlynrcap), AO HIIII

rexnonorufi cI4HTe3a

pazpadarbrBarorlzx r4 rrporr3BoAf,Irll4x rlepcrreKTuBHble MarepLI€IJIbr 14 npv6opu

czrosofi eJreKrpoHLrKrI, raKrrx rarc AO (33AH), AO HIIO <Opuon>, HIIII

<<Llcroro>, An.rr orpa6oxz v otrruMvr3ar\krkr

Kpr4cT€urJroB, 9IIHTaKCZaJIbHbTX CTpyKTyp,

SopuupoBannfl. KoHTaKToB v r'accuBalJvru 4eQenron, rrro KpI4TuqecKI4 BaxHo Ant

co3AaHufl nrrcorcoe0Serrunnux Lr HaAexnux Ga2O3-npz6opon (4Iao4or TTTe11pl,r,

TpaH3ncropon) HoBoro roKoJreHr,rr. 3rn ycrpoficrna nafi4yr npkIMeHeHkIe B

SHepferkrKe (cHr4xeHpre rrorepb B npeoopa3oBareJl.flx, YnPaBJIeHue

gJreKrpolprzBoAoM, BI43), BbrcoKoBoruurofr LI BblcoKoqacrorHofr elerrpoHuKe, a

TaKxre B clrcreMax 6esouacHocrr4 vr MoHLrropkrHra 6naro4apx paspa6ome

rryBcrBrrreJrbHbrx V(D-AereKTopoB.

Ils yrny6nenHoro Lrcy.teHvrfl Bbr-f,BJIeHHbrx 3aKoHoMepnocrefr u

A€LnbHel4rrrefo pa3BLrTrrfl TeMaTr4Kr4 peKoMeHAyeTcq IIp0AOJI?KIITb IICCJIeAOBAHI'.fl

B HayqHbrx KoJrJreKTLrBax, cnelll{anu3}Ipyrcq'Ixcfl Ha LIccJIeAoB ui^r*

rxnpoKo3oHHbrx [onynpoBoAHLrKoB, pocre GazO: Kpklcr€ulnoB LI rIJIeHor, curonofi

gJIeKTpoHHKe. Knro.resrrNrra HarlpaBneHvrnMpr rBnqrorct I43yqeHHe BIrkrflrrtrfl.

4e$erron Ha csoficrea vr HaAelKHocrb npz6opon, pazpa6orKa rexnonorufi

QopvrupoBa:rtlzfl. rerepocrpyKryp kr AI{3neKrpI{KoB Ha

cxeMorexHzqecKlrx peruenzfi. ArrraeHoe corpyAHl4rlecrBo

BeAyrr{LrMLr HayqHbrMr4 IIeHrpaMI4:. @TI4 uM. A.@.

ro cyAap crseHHrrfi yHI4Bep curer, yHLIB ep cl4rer I4TMO.

Ga2O3, a raKxe

qerecoo6pa3Ho c

I4oSSe, Tolvrcrufi

IIo 4rzcceprarlr4oHHofi pa6ore MolKHo cAenarb cneAylotqve 3aMerl aHnfl:

1. B hare 2 Ha crpaHlrrle 6I rpr{BoAkrrcf, orrr4caHlre [poqeccoB 3axBara I4

eMwccvu HocrrreJreit zapxga rny6oruur4 ypoBHrrvrz. OAnaKo ptA o6osHaqeHzfi

oreqecrBennofi

JIerHpoBaHLIfl,

rrpoBeAeHHofo

qenecoo0pa3HbIM



(cn, cr, c$h ,ns kr Ap.),rprrBeAeHHbrx Ha pr4cyHKe 27 , uepaculuspoBaHbr B reKcre

A}Icceprallzn. 3ro 3arpy.4rlf,er rIoHrrMaHvre rofo, qro xoreJr cK€Barb anrop. B
qacTHocrl4, B OAHOM rlpeAno)KeHkrvr aBTop yTBepxAaeT, rrTo (BeporTHocTb

3axBaTa AbrpKz r4 gneKTpoHa npr4MepHo paBHbr cnTlpt = cppTlt>>, a AByM_rr

rlpeAnoxeHLrfl}dkr HI,IlKe yrBepx{Aaergfl, qro (BeporrHocrkr )Mnccr4r4 c ypoBHt

Anfl oJreKrpoHa u AbrpKrr npr,rMepHo paBHbr (ennt = eppt)>>. Ecln o6a

BbIpalKeHLIt olLICbrBaIOT BeporrHocrr4, To pa3MepHocrtr en Lr cn AonxHbr

orJlllqarbct, Ho cy4s flo pI4cyHKy 27, gTLr BeJrkrrrLrHbr o11lrchrBarcT

lcoeQ$zqkIeHTbl nepexoAa, lt BepotrHo raMeror oALrHaKoByro pa3MepHocrb.

flpe4uonararo, qro B nepBoM npeAnoxeHnvrpeqb rrAer He o BeporrHocrf,x, a o

cKopocr{x 3axBara oneKTpoHa u AbIpKr{. [lx ycrpaHeHkrfl ABycMbrcJreHH6rx

TpaKToBoK aBTopy cneAoBano 6rr pacruzSpoBarb Bce npkrBoArlMhre B TeKcre

o0O3HaqeHur.

2. B pa3.{ene 1.1.3.1 na crpaHLIIIe 32 rtpueeAeHo ypaBHeHr4e (5), Koropoe ro
yrBepxAeHlrro aBropa orlrcbrnaer SopMtrpoBaHr{e 4eSer<ra TTT61111u. ,{alee n

TeKcre BBoALrrcr [apaMerp (n - rrr4cJro rrap TTTorrrz>) r{ BbrBoAkrrcf, ypaBHeHLre

(7), otucblBaloulee ((paBHoBecHyIo KoHrleHrparlr4ro nap Illorrrz>. Cou?cHo

KraccuqecKzM [peAcraBJIeHI4.[M 3Tr{ ypaBHeHr4r OrrLrcbrBarcT rrpoqecc

polKAeHZfl v alJlJurvrnflrlkrkr lap (DpenKeJlf, B TBepAoM TeJre, a B MexaHr43Me

Lflorrrcz He [polIcxoALIT reHepal{ufl nap 4e$ercron, TaK KaK croK Lr t4croK

4eserron ocyulecrB rrflerafl c yqaarr4eM rroBepxHocTr4 Kpr4cr€urna.

3. B pa6ore, B frase 3 gKcrIepI4MeHTaJrbHo nonyqeHbr 3HaqeHr4.rr sneprzfi

uy6orczx yponnefi B pa3nI4qHbIX nonuvrop$ax oKckrAa raJrrrkrfl. Anroponr

orMerraercq, qro HeKoropbre ypoBHkr r,rMeror oALrHaKoByro [pr4po4y. o4naro

BerI4qI4HbI eueprzfr Anfl sTpIX yponnefi 3aqacryro orJrr{rrarorcr. Arropy
cJIeAoB€LrIo obl yKa3arb npeAerbr rorrHocrz Lr3MepeHrrfi eneprufi rny6orzx

yponueft AJrf, KoppeKrHoro cpaBHeHr4r r4x MelK.qy co6ofi.



4. Ter<cr Arrcceprallnkr :rrarrvrcaH B xopolueM crtIJIe, c ne6onrlll4M KoJII{qecrBoM

o[eqaToK, oAHaKo AJUI rronHoTbr BocuplclflTklfl. B TeKCTe ALICCepTaIIW He XBaTaeT

BbIBo.uoB B KoHue raxAofi rJIaBbI.

3arc"rrro.teHne

O6osHa.{eHHbIe 3aMerraHuT.rr He Hoctr rIptIHIIulLI€uIbHoro xapaKTepa, He

BJrrrrror na o6rqyro BbrcoKyro rroJlolKureJlbHyro oIIeHKy pa6oru LI He cHLINCaIoT

rleHHocrb uoryqeHHbrx pe3ynbraroB. [uccepraqnoHHa.fi pa6ora Bacnnreea

Anrona An4peenLlrra [peAcraBJrrer co6ofi 3aKoHrIeHHoe HayqHoe zccJreAoBaHrle.

Co4epNanue Ar4cceprarluosHofi pa6orrt coorBercrByer yra:aHnofi

clequarrbHocrr4. AnropeSepar noJIHo Lr npaBrlnbHo orpaxaer ocHoBHbre

pe3yJrbrarbr vr BbrBoAbr pa6orur. llpe4crauennuft crrucoK HayrlHbrx pa6or

colrcKaTeJl.fl froKa3brBaeT, rrTo [oJlyqeHHble pe3yJIbTaTbI AOCTaTOqHO IIOJIHO

ouy6nuroBaHbr n pocczficKlrx u zapy6exHblx HayrIHbIX xtypHarlax. Pesylrrarrr

nporrrJrtr aupo6aquro Ha poccuftcrux rI M xtAyHapoAHbIX HayqHbrx rou$epeulll4{x.

OcnosHrre pe3yJrbrarbr, nonyqeHHble B Allcceprarluonnofi pa6ore, BHoc-lr

sHaquNaHfi BKJTaA B o6lacrr LrcyrreHvrfl, rny6or<ux IIeHTpoB B rurIpoKo3oHHoM

rroJryrrpoBoAHuKe GazOy qro LrMeer BaxtHoe 3HaqeHLIe Ant puBBLTTufl. iraeroA6s

co3AaHuf nonylpoBoAH?IKoBbIX cI,IJIOBbIX V oIITogneKTpoHHux upuoopon.

[uccepraquoHHar pa6ora <fly6orue IIeHrpbI B oKcI4Ae rarlrufl, pa3nzr{Hblx

rronuMop$o"r, [peAcraBJreHHa.rr Ha co[cKaHl{e y.renofi crerIeHLI KalrAvrl.ara

$usuro-vrareMarlTqecKr.rx HayK, coorBercrByer rpe6onanuau <<lloroxenus o

rroprAKe rrpucyxAe vrfl.1^{eHblx creueneft s HI'ITY MIICI4C).

Orgrre Ha AlrcceprarluoHHyro pa6ory o6cyN4eu H o4o6pen na (DugzqecKoM

ceMuHape Anronounofi neroMMepqecK fi opranu3ar\Lrr4 Bblclrlero o6paronannr

<<Crolroncnufi vHcTI{ryT HayKLI I{ rexHoJlornfi> 25 utoss.2025 roAa.

Kocono6on Ceprefi Cepreenzv,

AoKTop Susuro-vrareMarl4rlecKllx HayK,

AorIeHr I-{enrpa Znxenepnofi @uguru



,{pauee Bna4zvrup flpor<oubeBrrq,

AoKTop Szsraro-vrareMarnrrecKl4x HayK,

npoQeccop, AI4peKrop I{eHrpa I4nxenepuoft

AsroHoruHar HeKoMMeprrecKat opraHI43aIILIfl Bbrcllrefo o6pazoYauul

< Crcomon crufi kr HcrI,ITyr HayKLI LI TexHo Jlornfi >> (C ronrex)
121205, r. Mocrcsa, Teppzroparfl,I,InsonarluoHHoro I{enrpa Crcomoeo, Eonrruofi

6-p, A. 30, crp. 1

oJreKrpoHHat rloqr a: \nb ox@skolte ch. ru
KonrarcrHrrfi reneSon: *7 495 280 I48I


