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OrgHs
BeAyIrIefi opraHu3aqlrr

O e4epalbHoe rocyAap crBeHHo e 6roAlKerHoe o6pasoBareJlbHo e y'IpexiAeHl{e

Bbrcurero o6p as oBanvrfl. < C aparoscrufi rocyAap crBeHHrtfi rexnuqe crufi

yHuBepcurer I{MeHIa farapnna IO.A.>

Ha Ar{cceprarlroHHyro pa6ory KoueprrlHa Tapaca [asroBrrrra Ha reMy

(MoAzourarlrur MHrp o crpyrryprp oeaHHoro creKra HaHoKoM[o3LITHbIMIa

n oxp rruatNara c g aAannrrN{ra 0 H g raro -xurult.re cKI,IMLI c Bo fi crBaMLD),

rrpeAcraBJreHHyro Ha corrcKaHr4e freHofi creueHl4 KaHAI{Aara xI/tMI4r{ecKLIX HayK IIo

cfrerln €urbHo cTr4 : | . 4 . 4 . @ rgl4lre cKafl xvrMiktfl

AxmyattbHocmb meMbt duccepmuquu. I4crroJlb3oBalJ'r'i.e oIITI'rtecKIa

[po3parrHbrx [epr{oAr4rrecKr..rx crpyKTyp B KaqecrBe noAnoxKLI Anfl HaHeceEr4fl'

p€13n14qHbrx rroJrr{MepHbrx 14 HaHoKoMrro3I,ITHbIX norprtrufi rlo3BoJlfer

ucloJrb3oBarb prx 1infl ceHcopHblx [pI,IMeH e:nuir. B KarrecrBe rIepcleKTI'IBHoro

MeroAa vro4uQ vta\r4r4 MlrKpocrpyKTypllpoBaHHoro BoJIoKHa c nolofi

cepArlesuHofi (MCB-ilC) 6nrl r{crroJrb3oBaH MeroA noclofiHoro HaHeceIJLrfl',

ilorrynflpnrrfi Anfr vro4n$vr:rarrytvr rJraHapHbrx rloBepxnocrefi LI MllKpopa3MepHbrx

cucreM, oAHaKo He npr4MeH srlxruircfl. aKTHBHo Anfl nro4u$vrnar\r4pr BHyrpeHHI'IX

noBepxuocrefi BoJrHoBoAoB. Mero4 nocrofiHoro HaHeceHufl, B csoefi ocHoBe

r{c[oJrb3yer cktJrbr KynoHoBcKoro B3aLIMoAefi ctsllfl MexAy cJIoflMI{.

flpeuvryqecrBo r4crloJrb3oBaHl,I.fl AaTTTI,IKOB Ha ocHoBe

Mr4KpOCTpyKTypr.{poBaHHbrx ofrrr'rqecKrrx BOJIOKOH 3aKrroqaercf' B BO3MOXHOCTI{

Mr4Huar]K,pngar\ur4, KOTOpafl MoxeT orKpblTb rlyrb K I4X I4CrIOJIb3OBaHHro B

TpyAHoAocryrrHbrx Mecrax - [pe)KAe B0ero B KJTLIHI{IIeCKI'IX yCnoBLIflX [nfl

rrpr{MeH e;1vrfl in vivo. Y.rurrrsas orLI acrreKTbl, vro4uSnIII4poBaHHbIe MCB-ilC

AeficrelrreJrbHo Moryr crarb yHr{K€IJIrnofi u He3aMeuuuofi orlTlarlecrofi

ffi

urarQoprvrofi n 6uoceHcopax.



B orofi cBfl3r aKTyanbHocrb Ar{cceprarluoHHofi pa6oru T.lI. Kouepmna.
rocBqrleuuofi Mo.{HSHKaIIHH Ml{KpocrpyrcrypupoBaHHofo crerita
HaHoKoMrro3I,ITHbIMH [oKpbrrprtrMr c 3aAaHHbrMH Qnenro-xnMr{qecKn\tn
ceoficrBaMu, He Bhr3blBaer couHeHufi.

rronr4Ar{ailnvrrr4uMerr4Jranauonufi xJropr,rAa (ilAAA)
uaccofi v rroJrkrcrprponcynrSauara :aarpun (IICC

Hayvaan HoGusHo rIpeAcraBJIeHHofi pa6orbr orrpeAeJrrercf, TeM, qro e Hefi

sKcIIepuMeHTaIIbHo ycTaHoBJIeHbI 3aKoHoMepHocTI{ BlIlanlalar rraogHSHKarIHH

Br{yrpeunefi [oBepxHocrr{ MCB-IC rrJreHKaMH Ha ocHoBe

c pasnofi MoneKynxpHofi

), MarHI{THhrx HaHorracrnrl
(MHtI) vr JIroMHHecqeHTHbrx KBaHroBbrx rorreK crpyKTypbr xgpo/o6oJroqKa
AgInS2 /ZnS (KT) Ha orrlrrrecKr{e v MarHr.{rHbre cr.rrH€urbr MCB-IIC. IloxasaHo
Ia3MeHeHLIe rloJlo)Kerrurfl, rroJroc B cleKTpax [porycKaHr,rq MCB-IIC. BrusreHbr
3aKoHoMepHocrrr BIrr4flHr4fl. rrJreHoK ilAAA c pasnofi MoneKynxpnofi uaccofi Lr

MHLI Ha BHyrpesnefi noBepxHocrld MCB-IIC Ha rono)KeHrae creKrparrbHbrx
rIoJIoc B crleKTpax rporycKannr^ MCB-IC v cr{rHarrhr MarHLrrHo pe3oHaHcuofi

roMorpa$uu (VPT). YcranoBneHo Brrprnnne BKnroqe:avrn B MCB-ilC Ha

rpancSopMarlktro AeTeKTrIpyeMOrO CI4fHAIIA JIIOMr4HeCrIeHrIr4H

nonyrpoBoAHLIKoBbIX HaHorracrull crpyKrypbl rApo/o6onorrKa AgInS2 I ZnS
IfpaxmwecKa,fl sHaqlavtocmb paflomu cocror{T B ycrauoBJreHur4

Bo3Mo)KHocrLI SopuvtpoBaHafl rroJrr4MepHbrx cJroeB perynr4pyenaofi crpyKTypbr B

MCB-IIC MeroAoM nocrofiHoro HaHece:uktfl. rroJrr4sJreKTponr4ToB

TIpOTHBOITOJIO)KHO|O 3apflI\A, HaHOKOMITO3HTHbIMH CJTO'MLI Ha OCHOBe fTOJII{MepOB I,r

JIToMLIHeOIIeHTHbIX KT, rroJILIMepoB kr MH![, ynpaBnxenaofi uo4ra$r4KarJvrkr

BHyrpeusefi rloBepxHocrl{ MCB -lIC SyHrrlnoH€rrbHbrMrr HaHoqacrnrlaMrr.

Baxnofi qacrblo pa6oru flBrrflercfl. rrpoAeMoHcrpupoBaHHaq aBTopoM

BO3MOIKHOCTb tIpI4MeHeHVfl. [OJrr{eHHbrX pe3ynbraroB Anfl perrreHr.rrr BDKHbrx c

npaKTl4'recxofi TorrKI,t 3peHl{t 3a4aq MarHr{THo-pe3onaucnofi ToMorp a$uu rrpu
uoga0nKar\ukr MCB-IIC rlyreM HaHece:grafl orrrnM€urbHoro KoJrr{qecrBa 6zcroee
IIAAAA4HII( u arur erur) .

focmosepHocmb noilyqeHHbtx p$yJtbmamor He Bbr3brBaer coMHeHufi, uro
IIOATBepXAaeTcfl IIpLIMeHeHI4eM COBpeMeHHbIX MeTOAOB LIcCneAOBali'vrfl,,

eAl4Hoo6pasuevr cpeAcrB l{3Mepenuit, a raK x{e corJracoBaHHocrbro Me}KAy

ronyqeHHbIMI4 pe3ynbraraMll 14 c nnTeparypHbrMpr AaHHbrMrr. llpu BbrrroJrH e6krkr

pa6orrt HcrroJrb3oBaHbl coBpeMeHHbre sKc[epr4MeHTaJrbHbre v reoperur{ecKze
MeroAbI IaccneAoBaHkrfl., TaKI4e KaK a6cop6rluoHHafl u JrroMtrHecrleHT*afl,

CneKTpOCKoTII/Ls, [pOCBerII,IBaIOuIas SneKTpOHHa.fl MI4KpOCKOTILIS, CKaHHpyrOqat
gneKTpoHHafl MI{KpocKorIrIfl, MarHr{THo-pe3oHaHcHafl ToMorp a$ux, reJrb-

3neKTposopes, Mero.{ ArrHaMprqecKoro pacce fl]Hvrfl cBera.



Hayruue rroJro)Kenvrs,, BbrHocraMble Ha 3alqilTy, BbrBoAbI I4 peKoMeHAaIIun

HaAe)KHo o6ocsoBaHbl.

Cmpynmypa duccepmatluu. flucceprarluoHnan pa6ora T.lI. KouepnaHa

rBJrflerc.fl rronHorleunofi. [uccepra\krfl, xoporuo crpyKTyprlpoBana vI lpaMorHo
Harrr4caHa. OHa ri3Jro)KeHa Ha 126 crpaHl4rlax reKcra, coAeplrwr 47 pplcyHKoy, 4

ra6luqrr v cocrorrr ug BBeAeHLrf,, 5 rJraB, a raKxte 3aKnloqenus, u crIHcKa

nlrreparypbr. llpr,rne4eHHbre B pa6ore cBeAeHI4t rIo3BoJItIor Aer€ulbHo

Boclpolr3Becru rronfreHHbre pe3yJlbrarbl. Cauu pe3ynbrarbl rpaMorHo pr noJIHo

o6cyx4eHbr c [puBneqeHueM crreqnaltbHbrx snalrtufr LI3 o6racru $nenuecrofi
xuMr4r4.

Bo BBeAeHuu o6ocsoBaHa aKTy€rJrbHocrb H [paKTr{rrecKar 3HaqnMocrb

uccneAoBaHr.r.fl, coopMyJrlrpoBaHbr rlenl4 vI 3ana'qin, ollLrcaHbl HarllFrafl, HoBpI3Ha uI

rrpaKTl4qecKar 3HaqI{MocTb,

BbrHocuMbre Ha 3alrlvrTy .

cSopnaynnpoBaHbr ocHoBHbre [oJlox(elavtfl,

B uepnofi rJraBe rrpoBeAeH aHarru3 JrureparypHbrx AaHHbrx rro reMe

Ar,rccepTar\uv, paccMoTpeHbl Ha[paBJIeHvIfl. nplaMeHelIvlfl,

naurpodTpyKTyp?rpoBaHHbrx orrrllqecKllx BoJIoKoH c HaHeceHHbIMLI

HaHO CrpyKTyp I4p O B aHHbIMI4 rIO KpbITuflMH.

Bo nropofi rJraBe [peAcraBJreuo orrprcaHue HcnoJlb3oBaHHbrx x[MLIqecKHX

peareHToB, a raKxe MHKpocrpyKTypupoBaHHbIX orITHqecKI{x BoJIoKoH c nolofi
cepArlesuuofi (MCB-IIC) Lr MeroAI{K HaHecenprfl, Ha HIrx $ynrquoH€IJIbHbIX cJroeB

rroJrrrgJreKTponprrHbrx rroKpblTuit u KoM[o3HIIIaoHHrIX Marepl{€uoB Ha

I{ CIIO JIb3 OB aHHbIX IIpu [p O B eA eIII,''u LIC CJI eAOBaHpIt.

B rpemefi DraBe rplrBeAeHbr p*yirbrarbr uccneAoBaHlarl rlpoqecca

$oputtpoBaHr{r Ha BHyrpessefi rroBepxHocrr4 MCB-IIC roJrHsJIeKrpoJIurHbIX

rroJrprMepHbIX N,TO4IA QPIIIHPYIOIIIUX cnoeB HA ocHoBe

(IIAAA), r.rMeroqux BapbrpyeMyro

n M/roJrr{crlrpoJrcyJrrSanar lnarpprfl (IICC), a raK)Ke pe3yJlbrarbr ananrvaa

ron)qeHHblx MCB-IIC c rvro4uQurlr4poBauuoficrreKTpoB rrpollycKallufl

rroBepxHocTbro.
rlereeprar rJraBa rrocBflrrleHa r.rccJreAoBaHr.Irc [poqeccoB uo4n$wKar\r4u

[oBepxHocrlr MCB-ilC KoMrro3rarlproHHbrMn rroKpbrrvrflMvr Ha ocHoBe cl4creMbr

IIfIAA/MarHerr4T kr anaJru3 oco6eHuocrefi creKrpoB rporycKaHu rIonfreHHbIX

ugl'eruir.
B usrofi HraBe paccMorpeHa rrao4raSnKa\us, roBepxHocrl{ MCB-ilC

rroKpbrrkrnMvr Ha ocHoBe IIAAA, coAepxarqero Ao6asrcu JIIoMI,IHI,Icqrpytoqux

KBaHroBbrx roqeK rroJryrpoBoAHr4KoB (AgInS2 Ia ZnS) vt oco6euHocru creKrpoB

o rrlrqceKo ro np oryc lramufl, [onfreHHblx o 6pas qo B H3Ae tuit.
3

I{X OCHOBe,

[oJrr4Ar4urnviIAnMerHJIaMMoHLIg XJIOpI4Aa

BenkrrruHy MoJleKynrpnofi Maccbl, H BapbrpyeMoe KoJII4qecrBo 6zcnoee



flncceprarllroHmafl. pa6ora coAepnflir HoBbIe HafrHble p$ynbrarbl vI

rroJrolreHvrn) BbrABlrraeMbre Anfl, ny6wIuuofr 3aIrII,ITbI, cBr4ryereJlbcrBytoqlde o

ruqHoM BKnaAe aBTopa AprcceprarryIu B HayKy. Ilpe4loxteHHbre aBTopoM

cTpaTerLIZ apryMeHTI{poBaHbI w OIIeHeHbI IIo cpaBHeHwo c LI3BecTHbIM}I

peIrreHI,I'Mrr.

B KaqecrBe Hau6olee BaxHbIX HafrHbIX p$ynbraroB pa6omt,

onpeAenrrcrryrx ee Ho6u3Hy, cneAyer orMerrrb cneAyloque:

1. BosvroxHocrb SopuzpoBaHrarr rroJrr{oJreKTponurHbrx cJroeB (uorprrruir)
Ha BHyrpeHHefi rroBepxHocrlr MnKpocrpyKTypupoBaHHblx orITLIqecKux BonoKoH c

uorofi cepArlesrrHofi (MCB-|IC), a raKnte BBeAeHIdt B vlx cocraB

JrroMraHr4crleHTHbrx [ony[poBo.4Hl4KoBblx KBaHTOBbIX TOqeK

HAHOIIACTI4II

2. BruereHHbre 3aKoHoMepHocrr{ Brrr4flrtkrs, cocraBa

paspa6oraHHbrx rvro4I,IQulltapyloIqux uorpurzft Ha cneKTpbl

rrofJroru elg'r4fl. MCB -nC .

3. BusnleHlre orrruM€LrrbHoro KoJrr{rrecrBa cJroeB vro4uQeilIldpylolr1ux

tt

SHAqUJWOCmb p*yJIbTaTOB

T4 MA|HI4THbIX

v TOJIITILIHbI

o[TkIrIecKoro

uorcpurufi cucreMbr IIAAA-reMarHT, o6ecneql4BarcIqnx MrHnMaJIbHbIe

onrlrqecKlre rrorepu r{ MaKclrMaJrbHrrfi ronrpacr rlpu rrpoxo]K4el;luLr orlTurlecKoro

cr{rHarra qepe3 MCB-IIC.
4. BrusreHHbre 3aKoHoMepHocru rro BJru.rrHr{ro cocraBa v KorllqecrBa

rrao4u$r,rrlr4pyroqr4x cJroeB cLrcreMbl nAAA-KBaHToBhre roqKn Ha orruqecKlae

creKrpbl rporycKaHlls MCB-[C.
TeopemuqecKa,fl u npawmuqecwan

Ancceprarlr{oHsofi pa6oru cocTor{T B ToM, qTo rlpeAno}KeHHble aBTopoM

pa3nprqHbrx MHorocrofiuux QynrquoH€ulbHhrxMeroAr{Kr4 Qopur,rpoBaHl{fl
rroKpbrruit rra BHyrpeuuefi roBepxHocrr4 MCB-IC uossoJlflror IIeJIeHarpaBneHHo

perynr4poBaTb crreKTpbr [ponycKaHr{r otlTHqecKr{x BoJrHoBoAoB AaHHoro Tplla.

Pexomerudaquu no ucnoilbsonaHuru pesyJtbmamor u eorcodoe

duccepmar4uu

flolyreHHbre pe3ynbrarbr coorBercrByror 3€urBJleHnofi IIeJIH u
[ocTaBJreHHbrM 3aAaqaM vr rrpeAcTaBJIflIoT LIHTepec Alrfl, cneIIH€IJII4CTOB,

pa6oraroqvx B o6tacrvt orrrr{rrecKux r{ccneAoeaHplft, KJILIHLIqecKoTo anaJrvr3a, a

TarcKe [ilfl LrcrroJrb3oBaHrar B rrpaKTrrKe pa6oru [poI43BoAcrBeHHbIX u

uccneAoBareJrbcKlrx na6oparopufi coorBercrByrouero upoSur fl, vr e BV3ax rpu
noAroroBKe MeroAr4rrecKoro o6ecnerleHpltr pa3nl4rlHblx yre6uslx KypcoB. B

rracrHo crr4 B TaKr4x opraHu3arll4flx KaK: Caparoncrnfi rocyAapcreeHnHfi

rexHnrrecrufi yHuBepcr{Ter r{MeHLr farapuna IO.A., Crcolroscxufi LlHcruryr

HayKra H TexHolorufi, Mocroncrcufi rocyAapcreeHHHfi yHuIBepcurer HM. M.B.

JlouonocoBa, Caurr-llerep6yprcrnfi rloJlplTexHuqecxuit yHkIBepcI{Ter flerpa



BelrEroro, Tau6oecrufi rocyAapcrBennufi TexHurlecrufi yHpIBepcLITer, Totr,lcxufi

loJrrdrexHr4rrecrcufi yHraBepcvrer, Wcruryr Szsuuecrofi xvlMvrv LI oneKTpoxpIMI{Id

uu. A.H. (DpyrurKr{Ha PAH, Vlucruryr 6noxnMvrr Iavr. A.H.Eaxa PAH, Vlucruryr

rr,rurpo6r{oJrorprra rrM. C.H. BuuorpaAcKoro PAH, VIttcruryr 6uoxuv.uu H

Qusnonoruu pacreH uit u MLIKpoopraHI{3MoB PAH.

3 aMertaH u,n no d uccepmaquoruruo fi p ad ome

OrAasaq Aonx{Hoe BbrcoKoMy ypoBHIo ALlcceprallkloHnofi pa6orrt, cneAyer

yKa3aTb Ha. HeKOTOpbIe HetcHo cTu, BbI3bIBaIOIII4e BOIpO CbI :

1. He orreHb yAaqHo rrpe.{craBJreHbr .{aHHbre prc. 28 (puc. 4 astope$epara).

OrcyrcrByer flB*afl, 3aBncuMocrb cMeIrIeHvIfl. crreKTpa rrponycKalavIr MexAy I w 3

6uc to srrau lI!,{A/nC C .

2. B pa6ore He AocraroqHo orrncaHa KoJrlarlecrBeHHafl oIIeHKa BIrkrflrrkrfl.

CMeIIIeHI4{ cleKTpa IIpOIIyCr.AHI"Ifl, OT TOIIIII{HbI CnOeB [OJILIMepHbIX vI

HaHoKoMrro3trrHbrx norprrrufi, He npeAcraBJleHo MareMarl{qecKoe

MOAenI{p OBaHI.Ie [OJryrreHHbIX CTpyKTyp.

3. O6parqaer Ha ce6fl. BHLrMaHrre ro, qro, ecJII{ B DIaBe 5 uponeAeH aHaJrvI3

orrrr{qeixvx csoficrn MCB-ilC rocJre HaHeceHvls. Ha rloBepxHocrb Ka}KAoro cJlot

rroKpbrrut, fIffiNKT, To, B DraBe 4, uzwrepeHl4fl npoBoAr4lrvcb tIocJIe HaHecelavlfl,

3aKoHqeHHoro 6nctos,IIAAAA4FItI. 3ro 3arpyAHfler oIIeHKy MexaHLI3Ma BnuflH,krfl.

cocraBa rroKpbrruit Ha orrTurrecKrde ceofictBa [onfIeHHbIX vrcAelrvrfi u xorelocr 6rt

ycJrbrruarr o6rflcHeHl4e raKoro noAXoAa.

4. B pa6ore orcyrcrByer uccJreAoBaHl{e BlrkrflHtvrt LIoHHo[ culbl pacrBopoB

rroJrlrMepoB n![A n IICC Ha $opvrupoBaHlle noJII,I3JIeKTponLITHbIX cJIoeB. 3ro
Morno 6u upoJllarb cBer Ha HeKoropble Bolpocbl.

5. B pa6ore HeAocrarorrHo rronHo orucaHa MeroAHKa QopnrupoBaHu.l

6ucloen lIffiA/KT u IIAAAA4HII. BrrcyrrrktB€Lrru ru o6pa3IIbI rlocrle HaHeceHr4n

KalrAofo cnoq? Kar Mo)Ker BJrratrb Ha crIeKTp [porycKaHus MCB-fIC ocrarorlHas,

ertara?

6. Asrop He anuru3r4pyer Borrpoc o cra6uJrbHocrpl Bo BpeMeHI{ otITIdrIecKLIX

xapaKTeprrcrktK [onyrreHHbrx vll:,4eIrr4fi c onruqecKLl-aKTLIBHbIMITt rIoICpbITr4flMvI.

7 . flpu o6cyx4eHuu p$ynbraroB, aBTop crapaercfl, Aarb o6rqcHeHl4e BceM

Bbr.rIBIeHHbrM SKCrreprrMeHTaJIbHbIM 3aKOHOMepHOCTf,M, OAHaKO, B HeKOTOpbTX

cryqaflx, 9Tr{ o6nscn envrfl, uMeror BapurarnsHHfi xapaKTep (utmlwm), HarlpuMep

gro orHocrrrc.s rc o6tgcHeH[ro Blrufllgtvl.s HaHeceHHoto cJIofl KBaHToBbIx rorleK Ha

cMerr{eHrae MaKcr,rMyMa rrporycKanns. crleKTpa MCB-IC B KoporKoBoJIHoByro

o6lacrr. Xorelocr 6rr rroJryrqr{Tb orrncaHr{e ilpeArIorITI{TeJIbHoro BapvraHTa

MexaHr{3Ma Bo3HHKHOBeHLI' sTOfO esserra.
8. KolnqecrBo crarefi B perIeH3HpyeMbIX usplalunflx coorBercrByer

rpe6onannflM BAK, oAHaKo, rrpeAcraBneHHoro Mareprtzura BrIonHe xBarI4JIo 6u



e,,1e Ha HecKoJrbKo rronHorleHHbrx uy6nrarca\uit, B peIIeH3rpyeMbIX Ha)^rHbrx

rL3AAlg.HflX, B TOM rrplcJle - oTerrecTBeHHbrx.

g. Komr.recrBo crpaHr{rl aBTopesepara rpeBblrrraer peKoMeHAoBaHHrtfi

BAK o6reu (1 neuarsufi lzcr).
OAsaro, cAeJraHHbre 3aMerranr4fl He BJrLrflror Ha o6ulyro rIoJIo)KI4TenbHyro

oueHKy Ar{cceprarlr4oHHofi pa6oru T.n. KouepruHa 14 He cHl{xaror ee Ha}^r]Hoit w

rrpr,IKnaAnofi 3H aqnMo crn.

3anrrroqeHne o coorBercrBiln ilvcceprallnonHofi pa6oru rpe6onaHHflM BAK

MnHo6pHayKIr Poccult

[uccepTa\r4fl, OsOpnureHa B COOTBeTCTBT4I4 HOpMaTLIBHbTMLI [paBLIJIAML4,

co.qeplKprr 6olruree KoJruqecrBo sKcrIepI4MeHT€uIbHbIX AaHHbIX kr

r4nnrocrparrrBHofo Marepr4 ura. Bu4ep)KaHa JloruqecKaf rlocneAoBareJlbHocrb

r{3no}Ke Hr4fl,. Oopnra npeAcraBrrenr4fl, p$yJlbraroB I4ccneAoBaH'nfl. coorBercrByer

rrpHHtTbIM CTaHAapTaM.

coAeplranr4e pa6oru.

llonyueHHbre pe3ynbrarbr gKcrrepr{MeHT€ulbHo I4 Teoperl{qecKl4 o6ocHoBaHbl

14 rrpeAcraBJreHbr B xypH€urax, peKoMeHAoBaHHbrx BAK (2 crarbl4 B Iff3aalH[flx

rdHAeKcgpyeMbrx B MeNCAyHapoAHux 6asa AaHHrIX Scopus u Web of Science) u

rpounr4 AocrarorrHo rrrrrpoKyro arpo6aquto B HayqHoM coo6ulecrBe (4orua4bl Ha

4 Me)KAyHapoAHbrx v Bcepoccuficrux HayqHbIX ron$epeHqurx). I4vrercqvecfl,

uy6nur a\vvr AocrarorrHo [oJrHo orpaxarcT rlon)IlleHHble pe3ynbrarbl.

,{ucceprarllroH :nafl. pa6ora Koueprzua T.lI. rpeAcraBJlter co6ofi

3aKoHrresHofi HayrrHoe r{ccJreAoBaHr4e, orBeqaulee BceM rpe6onalF.lvrflM K HayqHo-

rnaruQnrll4poBasnofi Pa6ore.

,{nccep ra1ilrfl. Koueprr4*a Tapaca flasronr4lra <<MoAuQuxaqur

Mr4KpOCTpyKTypr4poBaHHOrO CTeKJra HaHOKOMIIO3I{THbIMI4 rloKpblTr4flMvr c

3aAaHHbrMr{ $usuro-xlrMt4rrecKraMut csoficrBaMu) coorBercrByer rIrI. 1, 5, 12

nacropra clequ€ilbHocrr4 1.4.4 @rsu.recKafl xkrv'r4fl. coAepIKI4T pelrreHl4e

Hayr{Ho fi, za1a'rl4, r,IMeroqefi BaxHoe 3HarIeHLIe Anfl pa3BI{Tux $uzl4rlecKoit xuNtuu.

AnropeQepar ALIccepTaI\krvr IIoJIHocTbIo oTpax{aeT



pa6ora orBer{aer rpe6on anvrflv- TIyHKToB 9- 1 1 , 13, 14 <<floloxeEr4fl. o

,,p"cy]K AeHvIr4 yrIeHbIX cTeleHafrrr, yTBepXAeHHofo [ocTaHoBJIeHI4eM

flpannreJrbcrBa pO or 24 cesrs6ps 2013 r. Ng 842 c LI3MeHeHVflMpl' BHeceHHbrMI'I

flocrauoBJreHreM rrpaBrrremcrna P@ or 20 Mapra 2021 r. Ns 426, a ee aBTop,

3acJryxvrBaeT 11pucyx{Aentrfl, yrenoft crerreHpr KaHALIAaTa xLIMLIqecKI4x HayK rlo

creuzurnbHocrl,I | .4.4 @usu'recKas xIaMI{fl '

orgtrs paccMoTpeH 14 yTBepxAeH Ha saae$aHI4r4 raoe4pu <<Xutunq u

Xr,rMI{qeCKafl TeXHOJIOII.,If, MaTepH€UIOB) @fEOy

rocyAapcrseHurrfi TexHullecxrafi yHHBepcI{TeT I4MSHH

4era6p s 2022 roAa (IlporoKorl l\b 1 8)

OrsHn rIoAforoBLIJI

upoQeccop

@e4epanbHoe 6roAxeruoe o6pasonaTeJIbHOe

<c aparoscKufi rocyAapcTBeHHbrfi rexsu.Iecrufi

r. Caparon, 4 1 00 5 4, yl. lIonpITexHI'I uecxax,'/'7

rerr. (8452) 99 86 03, sl. rorrra: sstu_office@sstu.ru

BO <Caparosclcuf

farapHua IO.A.) 28

3ane4yroryr4ir rase4pofi <XuMr4fi. vr xr4Mr4qecKafl TexHoJIofLI.f, Marepu€uloB)

A.x.n. (02.00. 04 -@wuqecKan xIlMVn),

yqpexAeHLIe

yHHBepcLITeT

A.B.fopoxoBcrcuit

Bbrcurero o6pasonanvfl

LTMeHLI farapuua IO.A.>,


