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3AKJIIOIIEHI4E
Ky.rrn6crcoro rocyAapcrBeHHoro ynrrBepcrrrera rrMerru A6ya6qy.n.nox
Pyqarcn ro KaHAuAarcnofi Ar{ccepraqnlr lllapurroBa A.naprruo Ilapro-
eBrlqa Ha reMy: <<Clrnres n cnoficrBa aHTuMoHrrAa rr apceHrrAa raJrJrrrfl B
rnep4ofi n ?KnAKofi Sase>>, [peAcraB.ueHnofi Ha corrcKaHrre y.renofi cre-
rIeHI{ KaHAlIAara rexnl{rrecKl{x HayK rro c[eqrraJrbnocrrr 05.02.01
<<Marep u aJro B eA e H u e (n 3Jr eKTp orexn r.r ne)>>

B nepuo4 noAroroBKn Al4cceprar\nv colrcKarelr Illaplruos AnaNauro flap-
ToeBLIq pa6orzur crapIxLIM rlperloAaBareJreM rca$e4pu o6qefi u reoperu.recxofi
Szsuru, MeroAI{Ku rlperloAaBaH:zr. Snrzru r{ TexuoJrorr{Lr Marepr{zuroB, tBJrrJrcfl
3aBeAyroqnrr,r rafie4prr o6u1efi Qu:uxz, MeroALrKr{ rperroAaBalLrfl $r,rsuru Lr rex-
HoJIon4LI Mareplliulon Kynx6cKoro rocyAapcrBeHHoro yHlrBepcurera LTMeuu A6y-
a64ynnox Py.{arn.

B 2005 roAy oKoHrIVn Sarynmer Susnrn Kynr6croro rocy,qapcrBeHHoro
yHI4BepcHTera LIMeuu A6ya6Aynnox PyAarcra no cnequaJrbHocu{ <<V.rnrenb Susz-
KvI>>, a s 2010 roAy oKoHrrI4Jr oqHyro acnr4paHTypy Ha3BaHHoro yH?rBepcurera.

Hayunrrfi pyrconoArlTeJrb: ,{onrop xlrMLrrrecKlrx HayK (02.00.04 - $u:uue-
cKafl xnMIax), upo$eccop, 3acnyxennufi gexrenb HayKz PT, fle.rrenr HayKvr kr
TexHuKI{ PT, axa4eMrlK rlH}Kenepnofi aKaAeMrrrr PT, ara4evrnrc SunuaJra Me}KAyHa-
po4nofi LIHlxeHepnofi ara,4eMI4LI (PO), aKaAeMLrK raHxenepuofi arageMr.ru Izlclau-
cKr4x rocyAapcre C.K. Kaplruon.

Ha saceAanurpr r<aSe4prr o6rqefi r4 reoperuqecrofi Sn:zrcu, MerorzKr.r rpe-
uoAaBaHurl $uszru LI TexHonornl{ Marepr4€rJron Kynx6cKoro rocyAapcrBeHHoro
yHl{Bepcl4rera LIMenu A6ya6,Aynnox Py4arz 6rua o6cyx4eHa KaH,qkrAarcKafl quc-
teprallu-f, l[apuuoea Alaturuo llaproerlr-rra Ha reMy <<Cunres u ceoficrBa aHTrr-
MoHrrAa rI apceHrrAa raJIJrrIfl B TBepAofi n xuqrofi Sase>>, [peAcraBJreHHaf, Ha
coI4cKaHI4e yueHofr crerleHz KaHALIAaTa rexHlrrrecKLrx HayK rro cllelll4aJrbHocrpl
05.02.01 - <<MareprlaJroBeAenue (n sJreKTporexnurce)>> u rrpkr:rrflTo cneAyroqee
3AKIIOqEHI,IE:

,{uccepraquxllJapurloBa A.lI. <<CnHres u ceoficrBa aHTr{MoHrrAa r.r apce-
HI{Aa raJrJrlrfl B TBepAofi u xnArcofi Qare> f,BJr-{ercfl HayqHo-KnanuQuraqraonnofi
pa6orofi, B Koropofi ocyrlecrBJleHo pelreHrae upo6neurr, r4Merorlee 6olrruoe 3Ha-
.re Hu e Anfl p asBvrrllr re op lr w Sttzuxu Lr xvrvruu n onynp o B o.qHr{ Ko B.

B HayvnoM AoKJraAe orpax(enu npo6reMbr, Koropbre cBr3aHbr c 4alrHefi-
rrrlrM pa3Br4Tr{eM gneKTpoHnofi Qusraxu Lr xuMvrn.



B npoqecce rrpoAon)Kr{TeJrbHofoHayqHofo lrccJre.{oBaH.vrflDrrvr v n6rJ -arr(,r t, nuuJrtrAo6aHnl AaHHoLI TgMhI,
ALIccepraHToM 6rtno AoKa3aHo pelueHlre HoBbrx upo6leu e o6racru $uzurcu n

,4annofi

xr4MuLr [onylpoBoAHI4KOB Ha OCHOBe neflrpoBaHnfl pr r4x poirb B pa3BLrrr.ryr coBpe-
uennofi gneKTpoHnofi rexnoJrorr4kt.

Pesynrraru [poBeAeHHbIX gKcueprrMeHToB, HX BHeApeHrre, ny1turcaquu
ALIccepraHTa .{aror ocHoBaH}r{ yrBepxAarb, rrro Suszro-xLrMlrqecKne cnoficrea
lonylpoBoAHlrKoB rro AaHHot reue zccnelloBaHbr'vJrJuyvD\rA-frr.^v-E rru A.afruuzl rt,Mg r4uoJIgAoBaHbI I4 I43rIeHhI AOCTaTOqHo.

[ucceprawrfl flBnflerct HafrHo-KB€uru Suraqzonnofi pa6orofi , orneuarorqefi
rpe6onanll{M, rIpeAb-f,BJIteMhrM K Al{cceprardr4oHHrrrur pa6omna Ha cor{cKaHLre yqe-
uofi cretreHH Kalaltu$ura Suszr<o-uareMarlrrrecKr{x HayK rro c[eqlr€lJrbHocrlr
05'02.01 - <<MareprlaJloBeAeuue (n 3Jrer(Tporexnnrce)>> u coorBercrByer rpe6o-
BaHPI{M n.8 <flonox{eHl4.f, o rlop-flAKe rrpucy)KAeHr4.rr yqeHbrx creuenefr) BAK pcl u
coAep)KI4T pelrreHl4e aKTyzulbHoit za\auu. I4Melolqeft cyqecrBeHHoe 3HaqeHr4e Ant
TOqHbIX HayK.

Arcrya.nrHocrb reMbl rlccJreAoB annfl. Pasezrue coBpeMeunofi snexrpoH-
noft rexnzxra rpe6yer rlocro-f,HHoro I{eneHarrpaBneHHoro rot4cKa HoBbrx [onynpo-
BoAHLIKoBhrx MarepzalloB, LIMeIoutrI4x p€BHoo6pasnoe correraHue gneKTpo$zsuve-
cKI4x, Su:nro-xI4MLIrIecKLIX, TepMogneKTprrqecKr4x, TepMo.qrrHaMlrqecKr.rx u Ap.
CEOfiCTE B IIILIPOKOM LIHTCPBAIIE TCMTIEPATYP, BKJIK)qA. 14 X{I4AKYIO SUSY.

lIepcuerrI4BHbIMLI KJIaccaMn [oJlyrrpoBoAnr4KoBbrx coeAr4H ewuit rBJrsrorct
4nofiHrre z rpofinrre xaJrbKoreHlrAbr rurnr4fl
ocHoBe 4eofiHux coeAlrHeHrnfi raroro rr4rra.

TBep,4bre pacTBophr Ha
ceoficrs floKa3alt, qro

Tvrra AIIIBV z
llporHos zx

lonynpoBoAHl4Kpl 3TI4x rI4IIoB AonxHbI o6na4arr eS$erruBHrrMtr correraHr{{Mr.r
elerrpoQl{3l4qecKl4x I4 TepMooneKTpl4qecKlrx cnoficrn,^Koropbre MoryT 6urr pea-
JII{3oBaHbI KaK Ha IIOnI{KpI4CTzlJIJIuqecKI4X, TaK I4 Ha MoHoKptrcT€rnJII{qecKr{X o6pa:-
qax. Bupan\vrBa]f{ue MoHoKpI4cr€IJIJIoB An-f, HeKorophrx aHTr4MoHr4AoB pr apceguAoB
radrlrvrfl MeroAoM xHMLIrIecKofi ra^:orpaHcnopruofi pearcquu, rpe6yer KoHcrpyKrltrr4
cnelll{€Lnbuoft auuaparyphl I4 MeToAHKH rrpoBeAenvrfl rrpoqecca. Peruenue srofi sa-
Iarrr4 Ha [pl{Mepe aHTzMoHI4AoB kr apae]FluAoB rzlJrn}r.rr orKpbrnaer 6olee IIII{poKr4e
lepcrIeKTI{BbI llonyqeHlu MOHOKppICTaJTnoB rronynpoBoAHHKOBbrX COe4nnenufi
MeroroM <<C4noeHnrrx neqefi>> u <<Xnul4rrecKr.rx ra3orpaHcloprHbrx pearqufi>>.

.{nx peurenkrfl rIocraHoBJIeHHbIX 3araq [peAb.rrBn.rrrorcr nce 6bnee BhrcoKLre
rpe6onanLrfl K rIoJIyqeHI4rc HoBbIX nonylpoBoAHr4KoBbrx coeALrH ettttit, r4x Kpn-
cr€LIIJIoB' I4MeIoqI4x pa3nl4qnrrfi cocraB 14 pa3nlrqHhre coqeraHr,r.f, ocgoBHbrx $izn-qecKl4x, Sra:zxo-xl4Ml{qecKl4x, rennoSr{3rarrecKr4x, TepMogneKTpaqecKprx, TepMo-
AI4HaM[qecKI4x I'I Apyrl4x csoftcrs. B ce-flsz c oTraM rrpr4naralorct 3HaqzreJrbHhre
ycvnvrfl rlo I43blcKaHvfio LI H3}^leHuro uonrix 6uHapublx [onylpoBoAHLrKoBbx co-
eguuenuit o6la4aroql4x CaMLIMI{ p€l3Hoo6pa:urwrn csoficrBaMlr, Korophre MofJrr4
6rr orse'Iarb HoBbIna rpe6onauLraM, rrpeAbrBn.f,eMrrM coBpeMeHHofi nayroft u rex-
surofi.

CreueHs [3yrleuHocrn npo6JleMbr. B cessu c pacurr4peHr4eM o6racru rex-
Hl4qecKoro npkIMeHeEvrfl [onylpoBoAHrdKoB lr neo6xoAlrMocrbro coBeprxeHcrBo-
BAHHfl TeXHOJIOfvrr4 ux [p0I{3BOACTBa raKxe [oBhrc[Jrcr r{HTepec r ruy6oKoMy Lr
BcecropoHHeMy I43f{eHI4Io Iax Qusrarco-xl{MllqecKux csoficre B rxr4poKoM Ayrana-
3OHe reMrreparyp, BKrrroqar r4 xr4AKyro sasy. Eolrurofi LrHrepec K rr3)^reHr{ro



cBoficTB pac[naBoB B IIOcJIeAHee BpeMrI cyIqecTBeHHO ttOBbIcvrIICfl. u IOTOMy IITO

x{tlAKlre [oJryrrpoBoAHtrKrr HarrrJrlr IllrlpoKoe [prIMeHeHLIe B KaqecTBe MaTeprIaIIoB

AJrr BbIcoKoTeMIIepaTypHbIx AaTqI,IKoB TeMIIepaTypbI' IlepeKJlloqaTeflefi, TepMo-

9JIEMEHTOB II T.A.

B csssu c 3Tr4M TepMLrH (OKr{AKne [oJrynpoBoAH?IKLI), ((pacnnaBbl noJlynpo-

BoAHr{KoB)), TBepAo BoIIIJII4 a Qraszry LI TOXHLIKy IIony[poBoAHIIKoB, B 0B{3LI c

rreM, 3a rrocneAHee roAbr Ha6rroAaeTcfl [oBbIIUeHHbIfr UHTepec K cTpyKTypHO - He-

ylopsAoqeHHblM clIcTeMaM. flpu IlccneAoBanlakI cTpyKrypHo - HeyroptAoqeHHblx

t"atar o6napyxvr1rkrcb HoBbre SHsuuecrl{e f,BJleHvrfi, vrnor$a uMeIouIVe QyHAa-

MeHTzurbHoe 3HaqeHvre Anfl, Teopuu rBepAoro reJla B IIeJIOM. Haupuuep' noK€ulll3a-

rlr4fl sneKTpoHHbrx cocrorHLTfi r cnyrafinou rIoJIe pa3ylopqAoqeHHofi aroMHoft

peruerKr{, DneKTpoHHbrfi nepeHoc B rlpeAenbHoM cn}qae oco6o cuJlbHoro paccet-

HLtr, T.e. [plr Anr{Hax cBo6oAHofo rrpo6efa rop.nAKe MexaroMHofo paccToflrrufl,

npbrXKOBbIfi MSXaHLI3M SJISKTpOHHOft IIpOBO,4IIMO CTI4 LI T. II.

K [epequcleHHbrM rrpo6neMaM cneAyer Ao6aBurb I{ Borlpocbl MeroAoJIofLt-

qecKoro rrJraHa. Aeno B ToM, qro coBpeMeHHa.f, Teopn I Heylop.[AorleHHbx cLIcreM

He rro3BoJrfler AocroBepHo rrpeAcKa3blBarb a6coruofirble 3HarlelHvrs' bu3krqecKl{x

cBoficTB xrr4AKr{x uonynponoAHnKoB, VI 3A'q.ACTyIO IIOJIb3yIOTCS COOTHOIIIeHVTflMVT'

3auMcTBOBaHHbIMrr Ir3 TeOpr4I4 Kpr{CTUUIJI(qeCKI4X IIOJIyIIpOBOAHIIKOB, OCHOBbIBatCb

Ha rrpeAcTaBJreHHbrx o coxpaneErukr 3oHHOfO XapaKTepa sHepfl4qecKofo cneKTpa

nocurenefi. O4rarco rpaHprqbr rrpr.rMeHrrMocrr4 rroAo6Horo [pLI6JII4xteHI4f coBep-

rrreHgo, He oqeB[AHbr. Cne4yer Jr]rrrrb yKa3arb, rITo BoJIHoBofi BeKTop B Heylopt-

AOqeHHbrx clrcreMax c crrJrbHbrM paccerHr4eM yxce He.uBrtrorcs xopourllM KBaHTO-

BbrM qr{cJroM r4 MoxHo o}Kr4Aarb, uro e$QeKTIrBHat Macca HocI{TeJIefi 6y4er [epe-

ruennofi Be;1kTquHofr,npu nepexo.{e oT oAHoro Susnuecroro cBoficTBa K.{pyroMy'

I{e;rr pa6orsr 3aKJrroqaercr B sKcrIepLTMeHT€LIIbHoM I{ccJIeAoBaHue sJIeK-

rpo$nsuvecKux ra Snsnro-xlrMuqecrux csoficrB aHTrIMoHrIAa v apcelJul.araJrrrvrs',

a raK1e n"r"pouu"Hbrx o6pa3rloB B IITLIpoKoM HHTepB€uIe reMrleparyp. Yconep-

rrreHcrBoBa1vre rexHoJrorr4rrecKrrx IlpoqeccoB crIHTe3a Vr IIoJIr{eHVt TIoJII{- U

MoHoKplIcr€LIIJIoB STHX coeguneuufi .

3aAa.ru nccJreAoBaurlff :
1. CoslaHue c11eq14€rrrbHofi ycraHoBKlr cABoeHHbIX TI{rJIefi, gttt' BbIpaIq}IBa-

HLrr MoHoKpIIcT€UInoB MeToAoM ra3oTp aHcIIopTHbIX peaKUl4fi .

2. VlcctreAoBaHpre Qasorrx paBHoBecuit c IIeJIbIo [oLIcKa HoBbIX rlonynpo-

so.4Hunosbrx coeApTHeurlfi rpynnu AllI-Bv - coeAI,IHe:nkril, BnepBble crIHTe3?IpoBaH-

Hbrx B AaHHOfi pa6ore.
3. Paspa6orKa orrrrlMurJrbHbrx ycnoellfi cuure3a rr BbIpaIqLIBaHufl' MoHoKplI-

craJrJroB 6uuapHux aHTuMoHr{AoB v apcenvrAoB raJlnvs. v rBepAblx pacrBopoB Ha

?IX OCHOBE.

4. klccneAoBaHkre ener<rpo$r{3r4rrecKlax, Qnauro-xl{MrlqecKLtx, TepMoAI4Ha-

MlrqecKr,rx cBoficrB 6uHapuHx aHT?rMoHI{,{oB tI apceHLIAoB r€uIJIlIt B IIrupoKoM I4H-

repBaJle reMreparyp, BKJIrOqaq I4 )KHAKyIO saSy.
"5. IrlccneAoBaHrae nerlTpoBaHHbrx coeAu:rre:rruirt AuBv LT l{3yr{eHtre vrx gJIeK-

rpo $ usHvecKl4x r{ TepMos[eKTpllqecKI4x cBofi crB.



6. BrrscneHlre o6nacrefi npaKTnqecKoro rrpl,tMeHenras AsofiHblx u HoBbIX

rpofinux aHTLrMoHrrAoB Lr apceHlrAoB r€trIJILlt B SJIeKTpoHHoLI TexHrIKe.

7. VlccneAoBaHtre KrrHeruqecKr4x rrapaMerpoB B 3aBucr{MocrLl or cocraBa

TBep.{brx pacTBopoB B cr{cTerr,re GaAs-GaSb c qenbro flonyqeHult MaTepualloB c

srrc orofi TepMoeneKTpl4qecKofi e S Q er<ulBHocrbro.

Hay.rHan HoBrr3Ha pa6orrr 3aKlroqaerct B ToM rrro, s Hefi BrlepBbre [po-

Be,4eHbr KoMrrJreKcHbre r4ccJreAoBaH?If MeToAoB cI4HTe3a, nonyqeHut KpLICTaJIJIOB

lonynpoBoAHlrKoBbrx npocrbrx 4nofiHrrx coeAr{HeHuitrunaAtttBu, rrpoqeccoB LIx

nerlrpoBaHlrfl) a raKlKe ruupoKofo Kpyra nx SasuuecKllx, Snsuro-xpIMI4rIecKLIX LI

TepMoA1rHaMlrqecKrlx csoficrn Anfl TBep,qbIX u pacrIJIaBJIeHHbIX coe,4mennfi;
- BnepBbre uccJreAoBaHbr Sa:onue paBHoBecvrfl. B cncreMax Ga-As u Ga-Sb u

TBepAbIe pacrBopbl Ha rIX OCHOBe;
- AoKa3aHa vrH$vrBtrAy€rJrbHocrb cylqecrBoBaHrlf coeAl4HeHu.s GaAs r'r GaSb

B c?rreMax Ga-As u Ga-Sb;
- roKa3aHo, rrro B clrcreMax GaAs n GaSb o6pasyrorct Herlpeprqnnufi pr4

rBepAbrx pacrBopoB;
- paspa6oral{ KoMtIrIeKc arrapa:yqll (<[eyxreMlleparypnoft ne'{u) Anf,

cr4HTe3a u rrortyqeHufl KprrcruurJroB CuBu MeroAoM <<XuNtu'recKuIX ra3orpaHc-

noprHblx pear<qufi>);
- BnepBbre r{ccneAoBaHa TeMuepaTypHa[ 3aBvIcrIMocTb TeUJIoeMKOCTI4 CO-

e4uuenzfi AtttBu;
- orrpeAeneHbr oTAeJrbHbIe ee cocTaBnrro[ryIe I,I ycTaHoBJIeHbI npeAenbl 3Kc-

rrepgMeHT€rirbHoro 3aKoHa reMrreparypnoft saezcl{Mocrl{ TerIJIoeMKocrI{ B coeALI-

HeHr4rx AILBV;
- pagcaruTaHbl TSpMOAIIHaMLITIeCKH9 Synrcqnra gTllx COe,4uneHufi ;
- orrpeAeJreH BKJTaA cocraBJrtloull{x re[nolpoBoAHocrll n o6qyo rerIJIo-

rrpoBoAHocrb coeAnHeHI4rI TvrlaAtttBu;
- paccquTaHbr TeMrrepaTypHble 3aBLIcLIMocTtI rcoe$SzqrleHToB TepMogJIeK-

TpuqecKofi 4o6porHocrlr r{ rroKa3 aHa Irx nep crIeKTI{BHo crb rIprIMeHeHI4s.

3ru napanrerpbr B 3Haqr{Telrnofi Mepe onpeAen.slor KLIHeTI.'IKy lI rvrop$ono-

rrrc pocra Kpr{cr€rJrJroB pa3nz.ruofi Qra:uro-xllMl{qecKofi uprapo4rr. floeroMy Ha-

ru-q{?re rarofi KoppeJr.flUrrn rro3BoJrfler peryJlrlpoBarb upoqeccbl pocra I4 ocyilIecrB-

nrrb HarrpauenHrrfi cHHTe3 Kplrcraulon 6uuapHblx rI rpofintrx x€LrIbKoreHIlAoB

IaJrnut I43 pacunaBa.
[IayuHaa HoBu3Ha pa6orsr 3aKlroqaerc.s B rIpoBeAeHI{LI KOMTIJIOKOHbIX

uccJreAoBarruit no pa3pa6orrce rexHoJIorI{kI rronyqeuvrg. rroJIrI-, LI MoHoKp]IcruuIJIoB

noJryrrpoBoAHrrKoBbrx coeAlrHeHuit s rpofinofi cl{creMe Ga-As-Sb, KaK qI{crbIX,

TaK Lr 11poqeccbr JrerupoBaHHbrx, a rarcKe uccneAoBa:nvrs. Sz:nro-xLIMuqecKrIX,
TepMo3neKTpl4rrecKvrx vr TepMoAtIHaMLIqecKIltx csoficrn B IIILIpOKoM LIHTepBaJIe

reMrreparyp, fAe:
- uccneAoBaHbl Saronue paBHoBeck1fl.B cucTeMax Ga-As n Ga-Sb;
- AoKa3aHo cynlecrBoBanr4e LrlpvrBvr1yiaJrbHocrb coeAI{HeHuitrunaAIIIBu. B

clrcreMe Ga-As-Sb ycrauoBJreH Herrpeplrnnrrfi p{A rBepAbIX pacrBopoB' olpeAe-

JreHbr KpucTaJrnr4rrecKar cTpyKTypa kI IIpocTpaHcTBeHHat rpymla 3TIIX COeAI4He-

Yuir;
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- pa3pa6ora[a HoB€ur p€l3HoBr4AHOCTb MeTOAa XLIMLITIeCKI'IX TpaH,CTOPTHbIX

peaKrlrrfi, rro3BoJrrlBrrrafl rronyqLrrb MoHoKprIcr€uIJIbI coeAr{HeHuitrunaA"'B";
- orrpeAeJreHa reMrrepaTypKafl. 3aBvrcl{MocTb TerIJIoeMKocrLI, olpeAeneHbl

oTAenbHbre ee cocTaBnf,rorque qacTlr Lr ycTaHoBJIeHbI rlpeAenbl SKcrIoHeHTI4ilJIsHO-
ro 3aKoHa reMrreparypnofi:asxcrrMocr?I TerIJIoeMKocrrI B coeALlHeHutrx AIIIBV. flo

AaHHbrM TerrJroeMKocTlr paccqr,rTaHa TeMflepaTypHat 3aBIIcLIMocTb TepMoALTHaMLI-
qecKkTx Qynrcqufi srllx coeAnHeHuir;

paccqnTaHbr HeKoroppre.,xapaKTepLTcrl4Krl KoJle6aremuoro crreKTpa aro-
figrtx coeALIHeHnfi A"'B" ;MOB Tp

- rro reMrreparypHbrM 3aB.Lrcr4MocrtM Qnsuro-xLIMuqecKI,IX, 3neKTpo$nsn-
qecKr4x csoficre coeAlrHeHufi At"Bu c,qenaHo 3aKJrroqeHLIe o roM, qro ne Ha6lro-

Aarorcr paAr4KarrbHbre u3MeHeHra-rr B xapaKTepe xuMrl.{ecrofi cBfl3u LI crpyKType
6nuxnero nopf,AKa rrpu [naBJreHHLr rr A€lJlbHefirueu HarpeBe pacunaBoB AaHHIIX
coeAuneuufi;

- Bbr-rrBJreH BKnaA cocraBJr.flroulefi Terrno[poBoAHocrrl (ererrponHofi, 6uuo-
nrpnofi rr MonrpHofi) n o6rqefi TerrJrorpoBoAHocrlr 6uHapnux LI cJloxHbrx xuulbKo-
|eHI4AOB rilrrldt B 3aBUCI4MOCTU OT TeMneparypbl;

- paccquTaHbr TeMrrepaTypHbre 3aBrlrclrMocTlr roeQSzqHeHTa TepMo3JIeK-
rpuqecKofi e$SercrlrBHocrrr (4o6porrrocrr,r) AaHHbrx coeAl4HeHuir, no KoropblM
cAeJranbr rrp eAnox e:nkrs. o6 nx rtp aKTLIqecKoM rIpuMeHeHuLI ;

- froKa3aHo, qTo rrpu JrefupoBaHl,ru Lr3rreHHbrx xutrrbKoreHuAoB r€LiIJILtt
MoxHo peryJrLrpoBarb r{x elercrpo$Lr3uqecK[e csoftcrsa rlyreM KoMrIeHcaqu]I Ho-

clrreJreu 3aps.Aa;
- ycranoBJreHbr gKcnoHeHrl?r€rJrbHble 3aKoHbI TeMrleparypttoft 3aBrIcI{MocrtI

rroABrrxHocrr{ HoclrreJleit zaptya I4 MexaHI43M I4x pacceflr.us.
IlpanrnuecKafl 3HarruMocru pa6orbr olpeAeJrrercfl cneAyaIqI{MLt tIoJIo-

)KEHT4'MII:

- co3AaHa ycTaHoBKa a,nfl, BbrparrlkrBa]F{ufl, MoHoKpI4cTuuIJIoB MeToAaMI{ gnoft-

Hbrx rlrrJlefi u rasorpaHc[oprnoft peaKlluu;
- ycoBepueucrBoBaHa a[[aparypa [ns, Bbrparrll4Banr4fl. KprIcr€lJIJIon 4nofinux

u rpofrnux x€urbKoreHr{AoB raJrlrufl MeroAoM xrrM}rrrecKr{x rpaHcrloprHblx peaK-

r\vrir;
- pa:pa6oraHbr opr.rrr4HanbHbre KoHcrpyKguu rtueitKll AJUI rl3MepeHllt gJIeK-

rporrpoBoAHocrlr, rcoe$QuquerrroB repMo-sAc r.r roeQ$uqueHra Xolla rnepArtx u
)KLrAKI4X rronylp oBoAHTIKoB rIpI,I BbICOKIIX TeMrIep aTyp aX ;

- H3yqeHbr Sa:onrre Ar{arpaMMbr, Koropbre uo3Bonf,ror ocylqecrBJltrb Han-
paBneHHbrfi cranres kT nerlrpoBanr{e AeofiHHx n rpofinux x€LIIbKoreHrIAoB rurlrr4fi;

- [ccneAoBaHlre KoMrrJreKca rennoSrr3LTrrecKrrx cnoficrn 6uuapubrx I4 rpoft-

HrIX x€urbKoreHuAoB raIurvrg, Moxter 6um Ecrlonb3oBaH rIpI{ npoeKTLTpoBaHLIu yc-

TaHOBOK Anr Bbrp aIqUBaHr4s C OOTBeTCTByIOqUX MOHOKpLICTZLJIIOB ;
- orrpeAeneHbr coeAvr:nenvrs. AruBv H TBepAbre pacrBopbl Ha ux ocHoBe) flB-

ntrcrlllecfl lrepcneKTr{BHbrMr4 IronynpoBoAHLIKoBbIMLI MaTepI{anaM}I Ant EcIIoJIb-

3OBaHrrr B Kaqe cTBe repMoSneKTp of eHep arop oB I{ TepMoAarqI,lKoB ;
- BHeApeH pr.4 MaTepl{anoB B rrpoLI3Bo.4cTBo, o qeM nprlnafarcTc{ cooTBeT-

cTByroulze aKTbI LI 3aKJlrotleH'krs..



,{nccepraqvoHHar pa6ora f[apr,rnona A.fI. <<Cunres u cnoficrBa aHTrrMo-
HrAa lr apceHrrAa raJrJrr{s B TBepAoft u xcuArcofi Qase>> no cnoefi aKTyarrbHocr[,

AocroBepHocrlr HafrHbrx pe3ynbraroB, Ha) rHoit u upaKTuqecrcofi 3HaqlrMocrrr co-
orBercrByer BceM rpe6onanutM K KaHALrAarcKLrM .{r{cceprarllrrM, trpe,qbsBJr.f,e-
MbrM Ha corrcKaHvre yuenofi crerreHu KaHALrAara rexHrrqecKlrx HayK rro cnequ€urb-
Hocrpr 05.02.0 I - <<MareprraJroBeAenue (n sJrercrporexnnrce)>>.

Anrop .{ucceprallrIn AooroHH trpucBoeHr4f, yueuofi crerreHu KaH.{E{ara rex-
HLlrrecKux HayK no creqvaJlbHocrlr 05.02.01 - <<MareprraJroBeAenne (n 3JreKTpo-
rexHnrce)>>.

Ocnonnue co.qep?KaHrle u pe3yJrbrarbr rrccJreAoBanufl orpalr(eHbr B cJre-
Ayrotqux nyd.nuraqrrflx:

A. Cmamou, onydnuwonaHHwe e usdaHunx us nepetuu eedyt4ux peqeH3u-
pyembx usdauui4 peKoMeHdoeauruux BAK npu lfpesudenme Pecnydnur<u Tad-
)rcuKucmaH:

1. Kapzvroe C.K. Hexoropue 3neKTpo$usu.recrue csoficrBa rBepAbrx pac-
rBopoB crrcreMbr GaSb-GaAs / C.K. Kapurraoe, A. IllapurroB ll Becrrrwr THY. -

,{yuan6e: <Czno> ,2013. -Ne1/1(1 02). -C.II9-I24.

2. Kapvrvtoe C.K. Hexoropue QnsuKo-xlrMt4rrecKr,re cBoficrBa coeAr{He-
Hvrfl. Tvrra AtttBu, nerzpoBaHHoro xpoMoM (Cr) I C.K. Kapr{MoB, A. Illapnrros ll
Becrnnx THy. -[yruan6e: <CuHo>>,2014. -Nb1/2(13 0). -C.74-77 .

E. Ifumeamu.
3. <,{arvLIK reMrleparypbl) (Telvrueparypnrrfi 4ar.rux) 4nx u3MepeHrnr reM-

rleparypbl rIorIBbI rlepeA rloceBoM ceM.rrH cenbxo3Kynbrypbr / C.K. Kapnnaon, C.f.
fa$opor, H.VI. Baporon, A,lI. l[apunon ll Marrstia rrareHr PT, J\bTJ 623 or
24.07.2014r.

4. <[nyrcoHH€ul (4nyxrevrneparypHax) neur>> AJrr crHre3a kr noryqeHkrf,
MoHoKprlcrulrrJruqecKlrx [onylpoBoAHr{KoBbrx coeAr4n ewuit MeroAoM (fiI4Ml4rrec-
Krrx ra3orpaHcrroprHbrx peaKrlufi>> / C.K. Kapr{MoB, C.f. fa$opoB, A.lI. Illapuuon
llMarrstia rrareHr PT, J\l.s TJ 668 or 06.01.2015r.

5. .{epxarenr o6pasqa ((Anfl IlccJreAoBaHvrfl. sner<rpoSrr3r4rrecKlrx rapaMer-
poB ronyrpoBoAHLIKoBbIX coeAl4HeHuit rtpu Ht43Kr4x reMneparypax> C.K. Kapn-
uon, C.f. fa$opon, A.lI. Illapnuon ll Marctfi uareHr PT, Jt TJ 918 or 23.07.
2018r .

B. Cmamou, onydnuKonaHHue e dpyzwc usdaHunx u ucypH&nux:
6. faQQopon C.f. ConpevreHHbre npo6levrbr r{ccneAoBaHvfl. xr4AKrrx Me-

raJrJroB Lr nonynpoBoAHrrKos / C.f. faSSopon, C.K. Kapnuon,H.U. Eaporon,
A. Illapnnos llBecrnur Kry uvr. A. Py4arur.-Kynx6, 2009. -Nb1(1).-C.86-88.

7. Kapvrwoe C.K. O6que 3aKoHoMepHocrrr o6pasonanvrfl apcenn1a vr a:a-
rHMoHLrAa rarilLrfl. Tvrrra AIIIBV / C.K. Kapzl,ror, A. IllapnrroB ll Becrrrun KfV
uu. A.PyAaKvr. -Kyrr6, 2009. -J\b2(2). - C.1 13-1 16.

8. Kapunos C.K. Onpe4eneHr4e pacrBopr,rvrocrn Cr s GaSb n GaAs vre-
iroAoM Mr{KporBepAocru / C.K. Kapzuon, A. IllapurroB llBecruux KfV uu. A.
Py4ar<z. -Kyrr6, 2011. J\e1(5). - C.168-173.



9. Kapzvroe C.K. Tnep4ne pacrBopbr GaSb-GaAs n rpofinofi cucreue Ga -

As - Sb / C.K. Kapurr,ron, A. Illapr4rroB llBecr:rrur KfY urvr. A. Pygarn. -Kynx6,

2010. -J\b2(4). -c.7 7 -8r .
10. Kapnrvros C.K. YcraHosKa,UIfl KoMrrJreKcHoro krccJreAoBanvrfl. 3neKTpo-

$zauuecrkrx u repMogneKTprdqecKux csoficrB MerilrrJroB Lr rroJryrrpoBoAHplKoB B
rur4poKoM ALrara3oHe reMueparyp / C.K. Kapzrvron, C.f. faSSopoz,H.I4. Eapo-
ron, A. Illapr,rnolr- ll Kylq5cxvriT, @unual rexHoJrorr4qecKoro yHl,IBepcnrera
(22-24 arpenn 2010 r.). -Kyns6,2010. -C.68-70.

1 l.Kapzvros C.K. Texnororr,rqecKr4e npoqeccbr cr,rHTe3a r,r BblparquBa-
Hr4-fl MoHoKpr4crauos AsofiHbrx coeAI,Iueuufi GaAs u GaSb / C.K. Kapznaon,
A. Illapznos //BecrHr4K Kfy nna. A.PyAaKLI. -Kynx6, 2010. -J\b3(3). -C.114-116.

72. Kapurvroe C.K. TenronpoBoAHocrb rr repMoArrHaMurrecKr4e cnoficrsa
coeALrHeH:zfl rvna AuBv / C.K. Kaprzvron, A. IIIapLrnoB ll Becrnwrc KfY urvr. A.
Py4arz. -Kynx6, 2012. Nr 1 -2(6-7). -C. 1 5 6- 1 6 1 .

f. Cmambu 6 Mamepuilnux xoruQeperu4urt.
13. Kapznros C.K. TennonpoBoAHocrb rr repMoArrHaMlrrrecKue csoftcrna

coeAuHeHLrA Tvrna AuBv/ C.K.Kapzuon, A. Illapuuon ll MarepuurJrbr Hafr.-rpaKr.
pecuy6l. ron$. r< 20-neruro ,.{Hr He3aBrrcr4Mocr}r Pecuy6nzrn Ta4x}rKr4craH:
<<trrlcrn4norwrrLr rax,ruu6axrrr4 AaBrrarlr Xyr1yt16yHdl>> (29-30.06.2011r., Kypran-
rro6vscrufi rocynlrBepcLrrer). -Kyprau-rto6e, 20 I I . -C.132-137 .

14. Kapzrvron C.K. 3nerrpo$LI3LIrrecKLre csoficrsa aHTkrMoHuAa raiIJIrIf,
(GaSb), nernpoBauHoro xpoMoM (Cr) I C.K. KapLIMoB, C.f. faS$opon, H.Z. Ba-
poroB, A.lI. [[apuuon ll Marepuarn MexAyHap. Hafr.-reoper. ronQ. <<@zroco-

$ux, ecrecrBeHHbre u MareMarnrrecKlre HayKu ra o6pa:oBaH[e: npo6reurr u uep-
crreKTr{Bbr, rrocB. l5-neruro ,{ur uaqnoH€urbHoro cornacvrfl. vr SO-rerruo co AHrI
poxAeHr4.rr AoKTopa Su:uro-MareMaruqecKprx HayK, aKaAeMuKa AIICH P(D, npo-

$eccopa A64yrxar Kouuru. -Kypran-rro6e: Kypranrro6uncxufi rocyHrlBepcl4-
rer,2012. -C.154-16I.

15. Kapzvros C.K. Heroroprre SusuKo-xr,rMr{r{ecKlre cBoficrBa coeALIHe-
Hrrr,Tvrna AtttBu, nerrrpoBaHHoro xpoMoM (Cr) / C.K. Kapuuon, A. IIIapvnos ll
Marepuaru HafrHo-rpar<ruuecxofi pecny6ruarancrofi r<on$epenqnu <BrlaA
HayKu B r{HHoBarILroHHoM pa3BrTuvr perr4oHoB Pecrry6nzrz TaANzKr4craH>) (Kyl-
flOCKI4I4 UTVAT TexHororr{lrecKoro yHr4Bepcr4Tera TaAxzxucrana).
-^{yuau6 e, 2012. -C.123-129 .

16. Konrqoe B.E. Heroropue SnsuuecKr{e ceoficrea rrr4crbrx Lr JrerkrpoBaH-
nnx GaSb,GaSb+Cr, GaSb+GaAs / B.E. Kolrqon, C.f. fa$opoB, H.I4. Eaporon,
A. Illapr.rnos llKylr6crzfi rocy4apcrseuunfi yHlrBepcnrer r{MeHu A6ya6gyrlJlox
Py4aru (25-27 .12.2013r.). -Kym6 ,2013. -C.6-7 .

77 . Kapunron C.K. Heroropue oJreKTpoQnsu.recrue cnoficrBa coeAIdHeHlIl
GaBv (Bv-As, Sb) / C.K. Kapr4MoB, A. Illapurros llMarepuanu Vl-ofi Mex4yna-
po4nofi HafrHo-Teoperlrqecrofi ron$epeuquu <<@u3LrKo-xLrMHqecKI4e ocHoBhI rlo-
lyvennx I4 prccneAoBaHrrr KoMrrJreKca cnoficrn [ony[poBoAHlrKoBbrx KoMno3urlu-
oHHbrx r{ ALrsneKTplrqecKr4x Marepnanos>> ll Kynx6crufi rocy4apcrnesnrrfi ynkr-



Bepc?rrer IIMeHLI A6ya6Ayrlrlox Py,uarn (25-27.12.2013r.). -Kyu6,2013' -C'52-

54.
18. Kapurvroe C.K. Hayr<a Ir rexHkTKa. Hayra B rlporl3BoAcrBe (uso6pereHze)

/ C.K. Kapunaoe, C. fa$opor, H.I4. Eaporon, A. IIIaprroB llBecrsur KIV IaMe-

nz A. Pyaar<u. -[yurau6e: ?Ivrnepr4an-rpynn, 2014. -Nb 1 (1 0). -c. 38-44.

19. Illapuuoe A. <<,{ar.rzx reMrreparypro> (TevrreparypHrrfi AaTrurc) 4nr
r43MepeHur TeMrlepaTypbl rloqBbi IIepeA IIoceBoM ceMIIH ceJlbxo3Kynrrypru / A.

Illapnnon // Ma.IN,ryaz MaBoA4ou QopyMLI r{yMxypurfiBvrv LIXTLIpobKopoH Ba HaBo-

BapoHLr qaBoH ou1 6a rexHoJrorvrnvr kr:a:aoBarclloHll TaXTI,I yunouu <<{anoHoH -

neplu HaBoBap Ba uxrvrpobKop)>, flaxwz'ga 6a 7}-cottaruv.{oHururovr AaBnarvrkr

K!ro6 6a nouu Alya6aytnoxu Py4arfi. -[yuran6e: llporvreKcrro, 2015. -{.114-

1  1 5 .
20. lJlaputon A. <,{ryxsonnar (flnyxreMreparypHa{) rerrb) AJIf, cLIHre3a kr

no Jrf{eHu{ MoHoKpr4cr€urJrlrqecK?Ix [ony[poBo.4HLIKoBbIX coeALlHetruit. MeroAoM

<<Xu\az.recKr{x ra3orpaHcrroprHblx pear<qlrfi>> / A. IIIapI{rIoB // Maquyau lr.aBoA-

x,ou $opyMrr qyMxypr4flBvrvr r4xrtrpobKopoH Ba HaBoBapoHLI qaBoH oI{A oa rexHo-

rror1r14 LrHHoBarcItroHLr ra1Tr{ yHBoH?I ((r{aBoHon - uepll4 HaBoBap Ba rIXTLIpos-

Kop), 6axruHAa 6a 7}-corraryru,,{onnruroxn ,{aBJlaruu K}no6 6a HoMI{ A6ia6-

Aynnoxr4 P!4arfr . -lyuran6e : flpovreKcrlo, 201 5 . -C. 1 1 5 - 1 1 6.

3aKnro.reure rplrHrro Ha 3aceAaHl4u xa$e4prr o6qefi rI Teoperuqecrofi

Szsuru, MeroAtrKrr rrperroAaBalnfl Slasurn u rexHoJIorI{I{ Marepuul[oe Kyna6cr<o-

f o rocyAapcTBeHHoro yHlIBepcl{rera I4MeHu A6y a6 AyJIJIoxI4 Py4aru.

llpucyrcrBoB iuro Ha 3 ac eAaH uu 4 | qeroBeK. P esynrrarbl roJloco BaH'tlfli

(32>) - 41, <npOulB)> - HeT, (BO3AepXaBIIIvIeCfl>> - HeT, npOTOKon NS10

or 26 4exa6pr 201'9 roAa.

IIpegce4areJrbcrByloulr Rt
3are4yrorqufi rcaSe4pofi o6qefi ra
Te op eruq e c r<ofi $uzurcu, M ero AI4KH rlp erIoAaB anvrfl '

Szaurn r{ TexHo JIortIr{ Marepuanon Kynx6 cKoro
focyAapcrBeHHofo yHuBepcl4Tera I{MeHI4

A6ya6aVnJIoxI4 Py,4arn, KaHAuAar ,A_-a
Suauxo-ir,rareMarr4r{ecKr{x HayK, AoIdeHr'" /4fu26

)
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