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oQEqrafl brrof. o orrroHeHTa Ha AI{CCepTaIIIIOIIHyIO paooTy lllapllnona

A;ramuro Ilaproenu'ra <<CuIITe3 ra csoficrBa aHTI{MSHIIAa II apceHIIAa

TaJIJIIIfl B TBepAofi ll xuAlcofi Qase>>t [pegcTaurennofi Ha coIIcKaHIIe

vqeHofi creneHrl KaHArrAaTa rexHrlqecKrlx
" 

05.02.01 - MareprlaJroBeAenne (B
HayK rlo cnequaJrbHocTl{

sJreKTporexHI{Ke)

1. AnryaJrblrocrb llr6pannoft revru [ccJre'4oBaHl{fr '

AxryanrHocTb TeMbr A[ccepTaIII{OHHOfi pa6orrr He BbI3bIBaeT coMHeHI4Ll',

TaKKaKoHafIocBf lUIeHaIIeJIeHaIIpaBneHHoMyIIoLIcKyHoBbIX[oJrynpoBoA.
HlrKoBbrx MaTepn€uoB, lrMeroqnx pa3JII{IIHbIe neo6xo4uMble u AJI' HayK,, Vr A'r'',

npoH3BoAcrsa croficTBaM IIo sJIeKTpoSusu'recK[M, Su:uro-xzMHIIecKIIM' TepMo-

3[eKTpuqecKLIM, TepMoALIHaMI4qeCKI4M II ApyfIIM XapaKTepIICTLIKaM n onpe4eleu-

HoM lIHTepBaJIe reMneparyp' B T'tI' Ir B xlIAKyrc Qasy'

Aniop clpaBe^JrlrBo orMerlaer tot Saxr, rrro .AHIIM LI3 rIepcueKTLIBHbIX

rroJrynpoBoAHl{KoBblx coeAl{HeHrafi gs;lrloTc-fl' KaK AsofiHrre' TaK u rpofiurte XilIb-

KoreHuAbr raJrJrrr{ coeArrHeHrrr{ rpy''nrr NIIB' rr, B rlacrHocr}I' TBepAbIe pacrBopbl

Ha r/rx ocHoBe. Crory,crroco6cr"oB€uro u rprrBeA€un'fi aBropoM Jrlrreparypnrd

o6sop KacaTeJrb"o ,o"A"uennfi AutBt, rAe BbIf,BJIeHo, qTo [oJryIIpoBoAHI4KpI 3TIIX

Trr[oB o$naAaroT AocTaToqHbIM sssemona KoMnJIeKca 3JleKTpoQnsuuecrvx' a

TaKXe u TepMos[eKTpuqecKux XapaKTepI/tcTI{K, KoTopble MoryT 6rrrr I4ccJIeAo-

BaHbI,KaKHaIIOnIIKpLICTaJIJII{IIeCK?IX'TaK]1.HAMOHOKpIICTaJIJI}IqecK?IXCI{CTeMaX'
flpoqecc BbIpaIquB a;1u1 MoHoKplIcT€IJIJIoB MeToAoM ra3oTpaHcnopruofi peaKIII{}I'

Anr HeKoTopbrx xiUIbKoreHIIAoB raJrJIvrs, rpe6yer cneqll€ulbnofi annapaTypbl I'I

MeT6ALIKII IIpoBeAeHLIfl Texgo;1oruqecKl/111 perJIaMeHToB' Hanpuuep' npI4MeHe-

HIIeMXaJIbKoTeHLIAoB|N|JII4g'IIpo{BJIgeTcgBo3MoXHocTb,aTarcKe".p:l_.1T---"-i
HapaIqIIBaHvIflLI[oJryqeHI,I'IMoHoKpIIcTaJIJIoBIIony[poBoAHLIKoBbIXcoeAli4Hel{vllv|
c ncrroJrb3oBaHtleM *arolo" <CPbeHHnx rramefi>>, a raKxte ra <<XIauuqecKux

f a3orpaHcrloprHbrx Pe arqufr >'
Texnolorur pa:pa6oTKl{ UHHOBaIIIIOHHbIX IIOJTnpOBoAHIIKOBbIX Marepl{a-

JroB H ,o".p-"rrrtuouu"". upra6opon u o6opyAosaHuft Ha IIx ocHoBe MoryT 6rrTb

BbrrroJrHe'br rrpr4 KoMrrJreKcHoM lrccJreAoBaHrrrl urllpoKoro Kpyra zx csoftcrB lI

l1poqeccoB JrerllpoIJa,HvrA) KOTOpZuI BKIrOqaeT 
" "a6" 

]ICCJIeAOBAHUe slerrposz-

3I4qeCKr4X Ceoftcrs JIefI4poBaHHbIX COeAnnennfi vr B3aI',IMOAeilctsvS' ocHoBbI

rlpvMecb LI Jlerl{pyrculux 4o6anor Apyr c ApyroM'
. zcnol"go"a""e MeToAoB CI4HTe3a vr BbIpaIquBaHI4g' MoHOKp?IcTaJIJIOB

xaJIbKofeHI,IAOB r€uIJILIfl, Ilpoqecc I/Ix nelupoBaHlIfl pa3[uqHbIMII IIpIIMecflM.vI

KOMnJreKcHoe HCCJIeAOB A.flfie rrx xapaKTeprrcrllK JIeTJII{ B OCHOBy HayqHbIX

rrccJre.rloB asutrtAaHnofi HayqHo-uccJleAoBarenscrofi pa6orsl'

3. I{e.nr, odnercro npeAMer rI 3aAaql{ uccJreAoBalrrrfl'

*eno pafuomu 3aKJIIOqaeTcfl B sKCIIepI{MeHTaJIbHOM }ICCJIeAOBAIJnII 3JIeK-

rpoQu:uuecKr4x n sUSnHO-XI4MlIqecr[x ceoft cTB aHTI{MOH}IAa VI ApCeIJVIAA raJIJrt fl''

a raKxe nefr{poBaHnux o6paslloB B IIILIpOKOM lIHTepB€uIe TeMIIepaTyp' Ycoeep-

nA.!.r{nTTor.r4rTecKrtrx llooueccoB cuHTe3a 14 noJIyqeHH{ rIoJII4- 14
IITeHOTBOBAHhT) TexHoJIOIUqecKLIX llpoqeccoB cuHTe3a

MOHOKpI4CTaJIJIOB 3TI/[X COe[raUenufi '



Oftexmom uccnedoeaHun flBJIflIorcf, rll{crbre

MoHrrAbI II apceHllAbl rEuIJIrIt B TBepAofi u xuArofi Sase'

t4 neMpoBaHHbIe aHTI'I-

Irpednem uccnedoeauufl: cllHre3 I'I Il3yrIeHLIe sJleKTpo0usrrecrnx u Su-

3lrKo-xr4MprqecKrrx csoficrs aHTrlMoHI{ [a v apcennra TEIJIJI]II n rnepAoft ut xu4rofi

Qa"e.
O cn o e ru ouw u s a d u't uJw u u c cn e d o 6 aH ufl n 6iln n mcf :
1. CogAanze clleqXaJlbnofi ycranoBKll cABoeHHbIX flarnefi AI'f,

BanvIA MoHoKpI/tcT€uIJIoB MeToAoM ra3oTpaHcIIopTHbIx peaxqufi '

2. klccxeAoBaHlle Sasoerx paBHoBecuit c IIeJIbIo [oucKa HoBbIx

Bo.[Hr{KoBbrx co eAlr""""fi rpyrrrrbr 4ru-3v - c oe,4unenufi .

Bblpalqu-

noJryrpo-

3. Pa:pa6orKa orrrlrMaJrbHbrx ycJrosufi cuHre3a lI BbIpaIrILTBaHufl' MoHoKpI{c-

T€urJroB 6unapnHx aHTr4MoHr4AoB Lr apceHI{AoB r€uIJII4t u rBepAbIX pacrBopoB Ha I4x

ocHoBe.
4. I1ccneAoBaHrre enerrpo$Lr3fiqecKflx, Qu:raro-xllMrlrlecKrlx, TepMo4vrHa-

Mr{IISSKLIX csoficrn 6unapHrrx aHTIIM6HLIASB LI apce11vAoB I€p1nLIfl' B IuIlpoKoM

rlHTepBaJIe reMrreparYP, BKlIoq€Ls 11)KlIAKyro Sasy' .. . ,yr-\,
5.I4ccneAoBaHr.re JrerupoBaHnbrx coeAunet*tit 4tltgv LI Ll3yqeHue vx 3JI9K-

rpoQnsuuecKrlx rI TepMosneKTpLIqecKrIX csoftcrn'

6. Bslscnen". o6nacrefi npaKTuarecKoro npLIMeHeHus AeofiHbIX I4 HoBbIX

rpoftnrrx aHTuMOHIIAOB, I4 apceHuAoB raJIJILlt B sJleKTpoHnofi TexHLIKe.

7. ZccneAosailt4e Kr,rHerllqecKr.rx [apaMerpoB B 3aBTICTIMOCT]I. OT COCTaBa

rBepAbrx pacrBopoB B cr{crervre GaAs-GaSb c rleilbro noJryqeHut MarepuaJloB c

BbrcoKoft repMo3neKTpnqecKofi eSQeru4BHocrbro'
4. MeroAbI, orpacJrb rI 3Tanbl llccJreAoBaHrlfl'

Memodu u|"rridotaHufl,. flpu upone4eHrrll I4ccneAoBarrvls' cLIcreMbI GaAs-

GaSb [pLIMeHeHbI MeToAbI TepMIIrIecKoro' cTpyKrypHoro la peHrrenoQaronoro

a1urn3a. Zcc.[eAosaHrr MIIKpocTpyKTypbI vI MLIKpOTBepAocTI{, tBJIflIoIqIIect

Ksa3ra6rurapHblMll n rpeAcTaBnflIouple co6ofi Hellpepblnsrrfi pflI TBep.4bIX

pacTBopoB.^ 
O*pacnbru uccnedosaHufl rBJrrerc.rr MareprIaJIoBeAeHLI_e, BKJIIoqaroUee

cI4HTe3HoBbIXMaTeppI€tJIoBI.,ILl3yIIeHI4esnexrpoQl{3llqecKl4xu$uzvtKo.xLlMl{qec-
xrax csofrcrB aHTlIMoHI4Aa u apceuuqarailrufl.B rBepAofi u xraAxofi $ase'

Smanu uccnedoeaHu.f BKJrrOqaroT pr3yqeHlle nI{TepaTypHbIX TICTOTIHLIKOB rIO

TeMe AlrccepTar\uu; cuHTe3 HOBbTX MaTeprI€IJIOB pI l{3yqeHrle snerrposl{3LITIeCKLIX ?I

Suauro-xuoa"""cx"x csoficrs aHTr4MoHrIAa vr apceHrlAa r€uIJII{{ B rnep4oft u

r xugrofi $use.
Ocruoeruun uruQoptwut4uoHHa.fl u sKcnepuMeHmunbH&'fl 6asa oxBaTbIBaeT

IIoLICK rrCCJreAOBaTeJrbcKrlrx pa6or qepe3 HayqHble ]KypHanbl c r{crIoJIb3OBaHLIeM

MelKAyHapoAHbrx unsoprraaqrroHHbrx cLIcTeM. oco6oe BHUMaHI{e yAeJIeHo sJIeK-

TpoHHbrM HayqHbrM Marepl4aJraM, ucrroJlb3oBaHllro KoMrlbrorepHblx cereft. 3r<cne-

pr{MegT€urbHar 6aza ganHoro yHr{BepcLrrera rIo3BoJL[er [poBoALITb I{ccJIeAoBaHnf,

,,o cr{HTe 3y u Lr3yqeHnro en"trtpo$Lr3l4rlecKrlx n Qusut<o-x}IMI{qecKrIX csoficrs

aHrrrMoHr4 Aan apcgg1n11a1gJlJlllt B rBepAofi u xuArofi $a.e. SxcuepuueHr€ulbHble

r4ccJre.r[oB alvrfl. BbrrroJrHeHbr c [pLrMeHeHrreM MoAepHLBupoBaHHbIX npIE6opoe u

M eroA oB Teop I4LI n JI aHI{p oB aHvrfl ' I KCII ep rIM eHTa'



5. r{ocronepHocrb p$yJrbraroB HccJreAoBaH I{u.

O6ocgosaHHocrb r4 AocroBepHocrb HayqHbIX rloJlox(eHnfi, nrtnoAoB, peKo-

rraenAarlufi n 3aKflroqeunft", [onyqeHHblx B Atlccepraquu, rloATBepxAaerct Kop-

peKTHbrM trcrroJrb3oBaHldeM coBpeMeHHbIx MeToAoB I4CCneAOBaHUg C [pLIMeHeHI4eM

cr{creMHoro u QynKrllroH€urbHoro anurwsa. r{ocronepHocrb [oryqeHHblx pe3yJlb-

TaTOB rrOATBepX( IiAeTCfl, TaKX(e [p]IBeAeHHbIMLI pe3yJIbTaTaMII gKCIIepHMeHTaJIb-

Hbrx r.rccJreAosaHufi E cpaBHeHr{eM HeKoropblx noryqeHHblx pe3yJlbraroB c AaH-

HbrMr4 Apyrlrx LrccireAoBarelefi, anpo6aqnefi ocnoeHblx pe3yJlbraroB, uy6nzxa-

rlrr{M?r B xrypHanax, peKoMeHAoBaHHux BAK npu flpesllAeHre Pecuy6nzr<u TaA-

XLlKUCTAH.

[uccepraHToM rrpoBeAena 3HarIIrreJIbH€uI uo o6r€ruy oKcnepl{MeHT€ulbHall

pa6ora, KoTopaf uMeeT KaK Hayrlrryrc, TaK I4 npaKTnqecKyrc 3HarII4MocTb.

6. Hay.ryrafl HoBrr3Ha, TeoperurrecKafl u rlpanTrlrlecKafl IIeHHocrb rlccJre-

,uoBauufi.
H ay wtan Ho e tBIt a uc cn e d o e aH un.

,{utceprauroM npoBeAeHo KoMrrJreKcHoe lrccJleAoBaHvre ro paspa6orre

TexHoJrofr4u noJryqeHl4r rIoJrLr- rr MoHoKpIIcTaJIJIOB IIOJTIpOBOAHIIKOBbIX COeA?I-

negufi n rpofiHofi c4creue Ga-As-Sb, rar qucrblx, TaK LI B npoqecce JIerlIpoBaH-

Hbrx, a raruKe LrccJIeAoBaHus" Susuno-xI{MLIrIecKIrx, TepMogreKTpLIrIecK}IX LI TepMo-

AuHaMI{rIeCKIitX CnOftCrs B IIInpOKOM }IHTepBaJIe TeMIIepaTyp, rAe:
- LrccJreAoBaHbr Sa:oerre paBHoBecll.l B cl{creMax Ga-As u Ga-Sb. }I AoKa3a-

Ho cyilIecrBoBaHrle uHpuBkrg'yaJrbHocrlr coeAl{HeHufi, runa 4lugv. B cucreue Ga-

As-Sb ycraHoBneH Herpepbrnnrrfi pflA TBepAbIx pacrBopoB, oIrpeAeJIeHbI

Kpr4cTaJuruqecKzur cTpyKTypa u [pocTpaHcTBeHH€uI lpynrra gTux coe,4znenraft;
- paspa6ora6a HoBar pa3HoBlrAHocrb MeroAa xLIMLItIecKux rpaHcrloprHbrx

paunq"fi, nor"OlU"ruat [OJIyr{LITb MoHOKpPIcTaJIJIrI COeAHHeHuirrunaAIIIBV;
- rro reM[eparypHbrM 3aBucr4MocrflM Su:uro-xLIMI{qecKLIX, gJleKTpoQusra-

qecKnx cnoficre coeAuHesuT 4lttgv cAeJIaHo 3aKrIoqeHLIe o roM, qro ne na6lro-

Aarorcr paAprK€tJrbHbre rr3MeneHuf, B xapaKTepe xllMrl.Iecrofi cB'fl3kr H crpyKType

6wrxuero [opflAKa nplr [JraBrreHuu LI A€ulbHeftrueu HalpeBe pacrIJIaBoB AaHHbIX

coe4ranenzfi;
- BbrrBJreH BKJTaA cocraBJr.f,roulefi TennorrpoBoAHocrrl (snexrponnofi, 6uuol-

rpuofi u Mon.rrpuoft) n o6utefi TerrJronpoBoAHocrlI 6unapnux ?I cJloxHbrx x€rilbKo-

feHrl.uoB f€IJIJII{fl B 3aBI{C?IMOCTII OT TeMlepaTypbl;

- paccrrrdraHbr reMrreparypHble 3aBrlcllMocrra xoeSSzqneHra repMo3neK-

rprarrecKofi e$Sexu.rBHocrr4 (,qo6porHocru) AaHHrIX coeArIHeHuit', to KoropblM

cAeJraHbr 11peAnox e6us. o6 nx np aKTuqecKoM IIpLIMSHeHLII{ ;
- noKa3aHo, rrTo rrpl4 Jrefr{poBaH}rl,I I{3yqeHHbIX X€UIbKOTeHIIAOB rilrlItls' MOX-

Ho peryJrlrpoBarb rrx gneKTpoQusuuecxue csoftcrBa [yreM KoMrreHcaquu Hocll-

tanafi 
"apiga, 

a raKxe ycraHoBJreubl oKcloHeHIILI€uIbHbIe 3aKoHbI TeMneparypHoft

3aBuc?rMocrlr rroABLDItHocrr4 HocI,ITeJIefizapxga I4 MexaHu3M Ilx pacceflIJufl'.

Teop emuvecnan 4eHHo cmo uccn edo 6 aHun.

B ,4ucceprar\LTvT rr3JroxeHbr TeopeTI4qecKLIe acneKTbl LIHTeplperaIIuI{ AaH-

Hbrx r{ nccJreAoBa1vre KoMrrJreKca reuno$Ll3l{qecKlrx csoficrs 6nnapuux u rpofi-

Hbrx xzubKoreHI4AOB fEulJrlrfl, KOTOpbIe MOXTHO LICIIOJIb3OBaTb IIpI4 npoeKTl{po-

BAHVT:/- yCTaHOBOK .UJrf BblparqrrBaHvlfl. cooTBeTcTByIOqUX MOHOKpIICTEUIJIOB.

?
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C.{zrarc neo6xoAltMblM orMerl{Tb, rrro yKa3aHHbre 3aMerraHl4-[ He cHl4x(aror

o6uefi rIoJIo)KLITelrHofi oIIeHKLI pa6oru.

9. 3an"rrrorleHl{e.
floAsoAr Lrror a13grr43a rrpeAcraBleHnofi Al{cceprallull, MoxHo 3aKJIIotII4Tb,

qro Alrcceprarlr4oHnax pa6ora [peAcraBJlf,er co6ofi 3aKoHrIeHHoe HayrlHoe I{ccJIe-

AOBaHT{e, B KoTOpOM IrOCTaBJreHa I4 pelxeHa aKTyEuIbHafl. lfl.AyLIH.€UI U IIpaKTuIIeCKafl

3a1arra crrHTe3a ur uccneAoBaHue csoficrn aHTLIMoHI{Aa v apcenvr[.a TaJIJI?I{ B TBep-

Aofi u NuArcofi Sa:e.
B qenou, ALIccepTaIII4oHH€tf, pa6ora l[apzuona A.lI. Ha reMy: <<Cusreg u

csoficrsa aHT1rMoHvr;iavr apcenvqataJrIrr4fl. n mep,4ofi u xr,rAr<ofi Sa"e> BbIrIoJIHeHa

Ha BbrcoKoM HayqHoM ypoBHe c tlcIIoJIb3OBaHI{eM pa3nI4rIHbIX MeTOAOB IICCIeAO-

Ba:HLrfl.) CoBoKynHocTb KoTopbIX cBr4.{eTeJIbcTByeT o AocToBepHocTLI [OnyqeHHblx

pe3yJIbTaToB.
yqu15rsas BbrrlrecKa3aHHoe, cJleAyer crILITarb, uro pa6ora coucKarers I[a-

plrrroBa A.n. coorBercrByer rracilopry creqlr€ulbHocrll 05.02.01 - Marepu€uloBe-

len"e (n enerrporexHlrKe) u coorBercrByer rpe6onantrnlr., rIpeAbflBJI-[eMbIM K

"ay""o-t<eanz$uxarll4oHHbrrr,r 
pa6oraM Ha coucKaHue y'reHofi crerleH?I KaHAI{Aara

rrpr4cylrAeHufl yu€Hrrx crenenefi> BAK upu llpesu-HayK <<lIOnOXeHUe O 11OptAKe npI4CyXqeHUfl yqeHbIX CTerIeHeI4) .trtAl\ rIP'o rrPtrs,o-

1."t. pecrry6nnre TaANrKracraH, yreepx4€HHblM fIocraHosJIeHLIeM llpanurelr-

crea pecrrybn"n" Ta4Nnr<ncraH or 26-.11.2016r., Jrlb505 u upe4craBrlser co6ofi

cleqlraJlbHo IIOAIOTOBJIeHHyIO pyKOnLICb, COAepXaU{yIo coBoKyIIHOCTb HayIIHbIX

pe3yJrbraroB tr rroJroxeuufi, nrr,4u{raeMblx AJII 3alqurbl, cBl'IAerenbcrByloqllx o

rLrqHoM BKJraAe B HayKy, a e€ anrop 3acnyxl{Baer rlpllcyxtAe:ntrfl'utct<ouofi y'r€Hofi

cre[eH]I KaHArrAara rexHrlqecKrlx HayK rlo BbIIxe H€BBaHHofi cneqzalbHocrl4.

O0uquansnrrfi orrIoHeHT:
AOKTOp TeXHLITIeCKTIX HayK, AOIIeHT,

u.o. upo$eccopa, AupeKrop QurrHana
HauuouarbHoro LIccJIeAoBareJIbcKoro
TeXHOJIorLlqeCKoro YHI4BePO
<MI4CuC) B fopoAe AYru Caurzora
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