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MarapflHa
((CfIEKTPAJIbHO-JIIO CBOfrCTBA HAHOKOMTIO3I4TOB C

KBAHTOBbIMI4 TO CdSe, BbIPAIIIEHHbIX B
xruKoKP r,rc TAJIJITIqE C K O OA3E AJIKAHOATA KAAMIIf,)>,

rrpeAcraBJreHHyr0 Ha rrcKaHr{e yrreHofi creneHlr

KaHArIAara QusHrco-fuareM arlrqecKrlx HayK

no creqrraJrbHqcrn 01.04.05 - 
<<OnrraKa)>

tr4ccleAoBaHr{e SnauuecKr,rx cBpftcrB KBaHToBbIx roqeK B pa3JlmHbrx

KoMrro3LrTaX [peAcTaBJIteT oAHo u$ caMocTosTeJIbHbIX kr rlepc[eKTLTBHbIX

HarrpaB tonuir coBpeMennofi Hano$oroHrrKn. llpu oroM crleKrp€ulbHo-

JrroMr4HecrleHrHbre cnoficrsa uo4o6npx crpyKTyp B ycnoBl{flx pa:}MepHoro

KBaHToBaHr4fl, B pa3nr,rqHbrx rvro4n$zr{uuxx opLIeHTLIpoBaHHbIX vr clyrafrno-

pacrpeAeneHHbrx - MErJro r,r3)rureHbr, Ho fuxrorct ocHosofi Anfl rIputKJIaAHbIX 3aAaq

c LtcrroJrb3oBaHlreM yrrpaBnf,eMbrx olrlrqecKHx gJreMeHToB c saganuofi

TorroJloruefi.

IIonLIAI4CrIepCHbIX

B3auMoAeficreue.

JIIOMI,IHECUEHTUOfi

reMrreparypax v,

3apefI4crpI4poBarb

JIIOMI{HeCUeHTHbIe

[a:nuat npo6neMa paccMarpr{BagTcq B ALIccepraIIuI{ KaK B eKcrIepI{MeHTe,

TaK u c [puBneqeHueM cooTBeTctByroqux TeopeTI4rrecKLIX uoAelefi Anfl

KOMIO3LITOB, ytrI4TbIBaIOqnX oneKTpoH-QonoHHHoe

Irlcuolr3yeMbrp SderoAbl rlpocrpaHcrBeHHo-paspeureHnofi

Mr{KpocKornrr{ AIrfl aucau6rs KBaHToBbIX TorIeK rlpu pa3Hbrx

B coorBercrByrorrlktx BpeMeHHbIX MacIIITa6ax rIo3BoJIvIIru

14 o6ocHoBarb nro4uQI4III4poBaHHbIe cIIeKTpuulbHo-

cnoftcrea roHKorlJteHoqHbrx cl4creM c JIoK€uIu3oBaHHbIMIa

BKrroqennitMu paitHoro cocTaBa. floerQMy aKryanbHocTb perleH3lrpyeMofi pa6orrr

HE BbI3bIBAET COMHEHI{I{.

OcHoeHbre rroJryrreHHbre B Ar.rccqprarll4l,I pe3yJlbrarbl MoxHo cWMLIpoBarb

cJIeAyIouI{M o6pasonr.

flepeoe. cr4HTe3 KBaHToBbrx roqeK TaKoro npLIHIILItII{iuIbHoro o6terta,

KaKraM flBrrflercfl. rrony[poBoAHr,rn CdSe, B xllAKoKpl{cr€ulJluqecrofi Marpl,Iqe

rrpeAcraBJrser LrHTepec KaK B acrreKTe QopvrnpoBaHkls caMLIx KBaHToBbIX ToqeK,

TaK vr B acrreKTe prx orrpeApresnofi oplreHTa\r4r B pa3nuqHblx

xr.rAKoKpr{cr€rrurnqecKr,rx $asax. flogo6uue B LITore creKJIoBIltAHbIe

HaHOKOMIIO3I/ITbI C KBaHTOBbIMPI TOIIKaMI'I OlpeAeJIeHHbIX pa3MepOB

AeMoHcrprrpyror nro4uQrrlr4pyeMbre qrIeKTpbI rlornoilIeHnfl, 14 JIIoMI{HecIIeHIIutI

IIpu pa3Hbrx reMrreparypax Lr B 3aBr{cr4Mocrl4 oT crpyKrypHb[X MI4KpocKoIIuqecKI4x

oco6euHocrefi.

OT3bIB
rrunaJlbH0ro o[rIoHeHTa

Ha ArICqepTaIIHIo



3ro Aaer Bo3Mo)KHocrb

o[TLIqecK[MI{ XapaKTeprrcTI4KaMrI A

r4crroJrb3oBUUII4Cb coBpeMeHHbIe MeTo

c aBroMarll3ldpoBaunofi o6pa6ornofi

cxeMbI perucrpar\vrr4

cBerorryBcrBrrreJrbHbre KaMePbr), no3

r4ccJIeAyeMbIX rpoqeccoB u upo

Ar4arHocrl{poBanJvre roHKolrreHorrH

eKcrrepr{MeHTaJmHofi qacrla pa6oTu

pasHbIX reMreparypax (ot KoMHaEH

cocroflI/,.rlflx paccMaTplrBaeMblx cTpy

cvcTeMbl, oca)KAeHHbIe TOHKOIIneHOTTH

llo4po6Hoe orl4caHl4e cocrP

a[Iaparypbl foBopI,IT xoppIII

Ar.{ccep rarTa, pa6omroqero c rpl4lle

rrpoBe.4eHHbIe

HAHOKOMTIO3I{TOB

TOIIOJIOrI4IIECKVT)K V OITIAqECKI4X XA

Bropoe,

cTeKJIOBI4AHbTx

cr{Hre3r4poBaHHbIMI4 B XIIAI{OKp

Cd-anraHoara, IIo3BoJIHJII'I nnepnrt

reMreparypax 77Ku 4.2K c freroN,I
3rn reMreparypHbre 3aBI{cLtrM

sQQexru Ant eKcpIToHHbrx c

cooTBercrByroql4M 9KCLITOHHbIMII IIII

Hapflgy c y3KI.{MI4 MaKcI,IMyMaMI4 (

rur4poKr e [nvrHHoBoJIHOBbIe [OJIOqbI.

[paKTI{rIeCKI,I He3aBI,ICflIqUe OT TeMn

cra6ocBfl 3aHHbIX oJIeKTpoH-AbrpoWI

yHLrBepcaJIbHbI An.fl pa3Hbrx AII{H BOIH

gKCrIepI4MeHTaX.

Crr,reuIeHLIe B KoporKoBonHPB

JIIOMHH9CIIeHIII'II4 IIpLI IIOHI/DKeHILr4

Ha6ruoAuulocb Anfl Bcex H

rrpoAeKJrapllpoBaHHbrx ALIccepTaHToM

2.3 HM. Mq pinMepa B I
perr,rcrpl{poB€ulcfl B yJlbrpa$uonQre

yMeHbrIIeHI,IU TeMIIepaTypbI oT

He3HaqlrreJrbHblM. [pt pirMepa'2.3

KoporKoBoJrHosHft MaKcI4MyI!{ (qron 510 HM npkr KoMHarsofi reMreparype)

eIJlvl6, B OrIpeAeJIeHHbrx rlpeAeJrax

rbrx crpyKTyp. fitrt, rx Perucrpa\vu

Ar.rarHocrI,IKI,I (asyny'I esofi crleKTpoMerp

Hbrx, BapbnpoBaHHble xonQor€IJlbHbre

JIIOMLIH TIeHIILII4, BbrcoKocKopocTHbre

IIIue LI3MeptTb BpeMeHHyIo ALTHaMI'IKy

Aprrb crHxpoHHoe roMorpaQuuecKoe

cr4creMbl. Culruofi croPonol

BJrrerct Bo3Mox(Hocrb I43MepeHuir ilplr

Ao Kpl,Iorcnnrrx) vr B pasHbrx $asonrx
(rvrurpoKplrcrtulJll4Tbl, KoJIJIonAHbIe

e cvcreMbl, rronrlAlacrrepcHble [opourxu).

Aen B stofi o6lacru H ucrloJlbsyeuofr

oKcIIepI,IMeHTuIJIruofi rnanu$krKar\r4u

HLreM coBpeMeuuofi TexHTIKI,I peru c rpa\uvr

crLrK paccMarpnBaeMblx o6rerroe.

rrTLI KO - C rI e KTp €LII b Hbr e

C KBAHTOBbIMI'I

crrrJrJllr.Iecrofi $age

nonrrr.ITb AaHHbIe rlpLt Kpl{ofeHHbIX

r4fl rroBepxHocrHblx 4eQerron.

AeMoHcTpI4pyIor pa3MepHble KBaHroBbIe

Lruit uccneAyeMbrx o6sexrog c

ra. O6napylreHbl B KpLIBrIX rornoulennfl

crqr{MI,I or reMrleparypu) raKxe v'

LICCIeAOBAH.Idfl,

roqKaMI4 CdSe,

B MaTpI,Iqax

ocneAHue 6eccrpyKrypHhle oco6euHocrl{,

br, aBTop cBf,3blBaer c peKoM6una\ueir

uap. YrnepxAaercq, rITo AaHHbIe crleKTpbr

noe6yxAaloqero cBera B rIpoBeAeHHbIX HM

o6racrr gKcpIToHHbIX TILIKoB B c[eKTpe

Mneparypbl (ot KoMHarnofi Ao 4.2K)
KoMtIo3LIToB. Ono 3aBLIceJIo OT

epoB KBaHToBbIX Tor{eK n lnna, 1.8 nvr u

JrroMLIHecIIeHTnufi gKcrlTonHrr[ rILIK

AJrLrHe BoJIHrI 388.5 HM. OAHaro, trPH

7K Ao 4.2K ero cMeIrIeHI{e 6ulo
3aperucrpl4poBaHo 2 rLIKa; rpu 3roM



ollpeAelrflercfl, aBTOpOM

KBaHToBofi TorrKIa CdSe.

Airs o6tsureHrlfl nonYtSHH

KI,IHeTI{rrecKyro MoAenb c

cncreuofi c freroM 6esrtsnYt

Hocr.rrerefi sapflAa c ypoBnefi pa3MepH

Aa.rrbHefinero percona6llHalluosHQro

YrnepxAaercfl o xopo[eM coorBeTcrB
IIro Kacaercfl reMreparypfiux

MaKCLIMyMa B crleKTpe JIToMLIHeCII9H

paMKax cooTBercTByloulux 3M4LIpI4

Souonnoro B3arruoAeficrBufl,. 9ro qro

BaxHbIe gHepfeTuqecKple [apaMpTp

3arrpeqennofi 3oHbI, cLIJIy enerrpon

eHeprr{Io JIoKuuII43oBaHHbrx QoHonqn).

Tperre, Bbtf,BJIeHa ponb

HaHOKOMIO3HTaX C TIOMOITIbTO CIIB

npocTpaHcTBeHHbIM pa3pem€H[eM1 oC

JrroMI{HecIIeHTHofi MLIKpocKonI{u, np

o[peAeJlflTb crerleHb yrloptAoqeH4t

Marpllue) BlrprflIolqerl Ha Hx rlpocTpaH

sroM rIoATBep)KAeHO yMeHblueH4e

SKCr4TOHHbrX JrvlJvtv B AILTHHOBOIHOB

Bcex l4ccneAyeMbrx o6pa"rqon.

qacTHocrvt, KaqecrBa KprI

uesoQasu, tIo3BoJItIouII4x o6ou{o

Marepr4€uloB c 3aAaHHbIMI{ xapaKr9Pta

lonyqeHa cuJlblJafl. 3ABVTVTMOCTb nlOM

or pa3MepoB KBaHTOBbTX TOrreK AIt
KBaHToBbIX TotIKax pa3Meponr I H+nI 3

Ha Soue tuplpoKorloJlourofi mo$uue

orHoruennfl, I{HTeHcIasHocrefi grQuro

JrrcMI{HeCIIeHIII{pI

Kapry c oIleHrofi KoppenilIuvr

Harruquernr 4eQeKTOB.
r{ereeproe, culrHofi cropo[tofi

AeTeKTI,IpOBaHLlf, CTIeKTpOB IIOMFH

cI,IHre3LIpoBaHHbIX crpyKTypax q

rroMorqu npocBeql4Balouero 9np

KaK sHep nepBofo SKCLTTOHHO|O nepexoAa Anfl

AaHHbIX AI,ICCepraHT rIpI4BJIeKaeT

sHofi TpexyposHeeofi oHepreruqecrofi

IlpoqeccoB 3axBara HepaBHoBecHbrx

ro KBaHToBaHrIfl. Ha 4eQerrHble ypoBHrI pr

r,r3nfreHnfl, c 4eQerrHoro YPoBHt.

r{ Teop[I4 LI 9KCIIepI,IMeHTa.

oco6engoctefi B c,{Bl4re SKcI4ToHHofo

KBaHTOBbIX TOqeK, OHLI paCCMOTpeHbI B

ecKlrx coorHoruenttit [nfl gneKTpoH-

o orleHuTb ur3 SKcfIepLIMeHTOB aBTOpa

B raKr{x HaHocrpyKrypax (neluuwry

HOHHOTO B3aI{MOAeI"ICTBI{fl 14 cpeAHIoIO

brx rpeIrIIlH n 4eQeKroB B creKJIoBLIAHbrx

HO-CeJIeKTLIBHbIX NIOTOAOB C BbICOKI{M

saHHofi Ha cKaHlrpytoqefi ronQoralrHofi
pa3Hbrx reMrleparypax. 3ro rIo3BoJII'IJIo

Bbrx TorIeK B I0IAKOKpLICTEITIJII,IqeCKoI'I

BeHHoe pacrpeAeJlelllle I4 cBoficrsa. llpu
Hcr,IBHocrrI QnyopccIIeHIII,ILI vt cABLIT

o6racrr c pocrot\,I reMrleparypbl Anfl

H pgA rIpI,IHIIurILIaIIbrtL.tx oco6esnoctefi, n

u/creruoBaHplt HaHoKol\trIo3I{Ta I{3 XK-
lporleAypbl Anfl, Bo3x{oxHofo cI{HTe3a

KaMI,I. B AuccepraIIItII yrBepxAaercf,, tITo

ecIIeHTHbrX [apaMeTp oB I{aHoKoMlo3uToB

sHaqeHnfi 1.8 nvr u 2.3 nrt. BoJIee roro, B

ugufi [I{K craHoBnrc.fl Hepa3JII{TILIMrIM

rIeHIII,Iu. Bne4eHHbII"l aBropoM [apaMerp

ro [r{Ka vr [I4Ka pcxou6LIHaIIIdoHHofi

rro3BoJlfleT CTpO b coorBercrByror{}ro'ror,IolpaQuuecKylo

pa6oru
euIIIILI

EH'}IIi'.

Qoplrofi crleKTpa JuoN,II4HecIIeHIII,Iu vr

flBJrflercs pa3paSoma rexHoJlorufi

oAuHoqHbIX KBLUITOBbIX TOTIeK B

c AaHHbIMI4, rO-[yqeHHbIMI{ npI|I

Mr,rKpocKora. CoorsercrBytoulaflHHOIO



pacrrerEafl rrpolleAypa rlo3BoJlter oFpe EN'Tb IIO fIOJIOXEHIIIO NI}1^IgIVlfi 9KCI{TOHHOU

JTTOMLIHeCIIeHIIIU pa3nllqHble br o6pasqa, B qacrHo crvr, o6napylKrlTb

Koropblfi upoanaJwr3krpoBaH n pau{ax BecrHbIX MoAenefi 3apflAoBbrx KBaHToBbIX

ri3nfrarelefi c rpoqeccaMlr peK vt6usa\uw. B grLIX MHoroKparHbIX

f,BHyro ALlCrepcI4K) piBMepoB KBaHTOBbI

yrxnp e Hrrro cfl eKrp oB JIroM rIH e CIIeHIIrrr4 .

O6HapyxteH eSQerr rr,repUalrur

KBaHTOBbTX TOrreK rIpLI HX HaK4rIKe

sKcrrepl4MeHrax pen4crpllpoBiull{c4 He

B ycnoBldtx BpeMeHnofi 4ulnauzrf c

XapaKTepLICTI4KI4 OALIHOTIHbIX K

rroJrocbr orHorrre lnuit [noulaAefi uQnep

roqeK pa3MepoM 1.8 HM 14 2.3LrNr (c.

ToqeK. 3ro rpI4BoAIrr K HeoAHopoAHoMy

B JrroMI{HecIIeHII[U M€uIbIX arJIOMepaToB

HenpepbIBHbIM n€BepHbrM LI3JIlqeHHeM,

KOJIbKO TbICflrI CTIeKTpOB JITOMI.IHeCIIeHIIULI

eoAHopoAHbIM xapaKTepoM yurHpe}Jvlfl, H

olKeHlr.fl SKCUTOHHbTX ILIKOB I.ns.

Bbrx rorleK CdSe/Cd-alrauoHar,

CTOXACTLIIIECKI{M I43MEHEHUEM II

rronlrArrclepcHblx HaHoKoMfIo3lITOq.

I{MCETC fl. PflT, 3AMEIIAHI{

1. He oqeHb rIoHflTHo rai< B TaKIIX CJIO]KHbIX HeOAHOpOAHbTX

crpyKrypax c 4eQerraMr4, rpeufiutt 14) ALICIOKAI\VIfljMId 14 T.A. pa3nnrlaeT

orrpeAeJlseMblx c rorlHocrbro Ao Aone HM (1nu,1.8nrvr u 2.3LrNr). Haupl{Mep, Ha

rrpr4BeAeHHbIX rHCTOfpaMMaX I{X pac

TOTIKI4 C 3A.flBJIEHHbIM PII3MEPOM 7.31

peAeneHvrfl, flo piBMepaM p.nr, KBaHTonOfi

pas6poc sHaqeHLIfi oqeHb 6olrruofi, vl

f,BHoro MaKcI{MyMa Ha 2.3HNr He Aaercq (HanpuMep Ha puc.5.3, c. 96).

BrIsrInaer Borlpocbl kr caMa M

rrpocBerll4Baroqefo sneKTpoHHgfo

fr4cTofpaMMbl llonyqarcT flo AI{4aM

cHnoBoM MLrKpocKorIe (nanpuuep, c

Inte gra-Aura orerlecrBeHHofi rorvrr{ aHu

o crreKTp€uIbHo-ceJIeKTHBHbIX MelO

uau6olee aAeKBarHbIe \nfl erfax HCCJTeAOBaHULI MerOAbI CIeKTpOCKOTILII4

xoru6unalll4oHHoro pacceslnvrfl. e, crpaHHoe BtlerlarreHl4e ocraBJlfler

aKrIeHrLrpoBaHHoe yrBepxAeHlle p 6 blrroM Blrvll;avlvl Ha perconr6llHalluoHHble

IVLKA r,r3MepeHr4fl, c ucrIoJIb3oBaHI4eM

MlrKpocKona. O6uuuo, nogo6uue

ecKoMy pacceflHl{ro cBera B aroMHo-

rroMorrlbro soHAosofi HaHoJla6oparopvrvr

NT-MDT). KpoMe roro, KorAa peqb I{Aer

(ruana 4) coBceM He KoMMeHrplpylorcs

ocrpr r o6reuy o6pa3lla Anfl, KBaHToBbIX

81, a raKlKe c. 65). Cta6as, 3aBucr4Mocrb

cMerrleHufl, SK9L4TOHHO|O rII{Ka rIpIfl ou 6orbrrroM TeMleparypHoM I{3MeHeHI4I4

or 77K ao 4K roBopvr, cKopee, o fie rrreHcrBe I4crIoJIb3yeMbIx o6paslloB 14 vrx

HeoAHOpOAHOCTtx, a He O BHyrppHH oco6esHocrflx sKcHToHHbrx nepexoAoB

3.3 (c. 66) coBceM He orIeBHAHo, qro

CBETA HE CK€I3bIBAETC' HA IIOJIOX(CHIdVI

gKcr4roHHbrx rI,IKoB. 3ro rpe6yPr ee Aer€ulbHblx rloflcHeuuit, qeM oAHo

rrpeAnoxeHl4e Ha rlepexoAe MexAy c. uc.67.



2. Eclu foBoprlTb o saxHoctll BeAeHHbrx AkI CCepraHToM I4CCneAOBaHpII4

B rrprrKJraAHOM aCfIeKTe, TO peqb A a v ru o pa3pa6ouce HoBbrx SusnvecKlrx

rrpr,rHrII,IrIOB C yrIpaBJIfleMbIMI4 rlpoqe 14 \nfl co3AaHI,Iu gJIeMeHToB QoroHurn.

Onn, o.{HaKo, He AocraroqHo oQcY fl. B pa6ore, KpoMe a6crpaKrHbrx

cyx4eHIafi o 6oluuou IlHrepece ro o6nrrx klccneAosanuir. HaupuMep, rlpkl

r43MepeHuvr cneKTpoB HeT KO4 oit rprIBt3KI{ K coorBercrByloxlLtM

ToqeK. Kar 3Aecb Mo)I(Ho roBopurs o6flrcrofpaMMaM rlo pa3MepaM KBaHFOB

rlcrroJlb3oBaHu[ AaHHofi UeToALIKLI AereKTopa KBaHToBbIX TorIeK, TeM 6olee,

Anr MaKpocKonuqecKltx

rrpoAeKnap[poBaHo,

HecoBqpIr o6pasqon, [a 14 9IrIO, KaK

B KAqECTBE qefi cpeAbr rBepAoreJIbHbIX na3epoB

croxacrrlqecKl,Ie tlpoqeccbl, To HaAo 6rtlo
crarr{crllrrecKllMl4 TeopeM aMu (xorr 6u

HoBoro rloKonenr4s.. Ecryt u o6cyxfratr
KaK-TO I,IX CBt3brBarb c ocHoBHE[MH

o6qensBecrHblMrl Bunepa-Xur1't

pacrpeAeneHl4eM llyaccoua 14 AP

HaHOKOMTIO3UTOB CIOIKHO rIpUtUITb yTl

cB.r{3I{ pa3MepoB KBaHTOBbIX TOEeK

reMrreparypofi TeMrIJIarHoro cuurepa n

vr roMoreHHocrla o6pasqa B IIenoM c

HoKoMno3I4Ta>. 3ro o qeu?

3. Oqenr HepaBHoMepHo pac 4elen o6reu MarepuaJra B crpyKrype

Ar{ccepra\vrv. Tarc, o6soP nurQPa br (flaea I) c pflAoM TpI,IBuamHofi

nn$opua\vru 3aHI{Maer 6olee 30c., a r4rrrH€IJIbHbIe rJIaBbI II (uo MeroAl{xe) u III
L 4c., coorBercrBeHHo. llpuuqvrvallbHble(nrcnrouaer 3 pa3Aena) - Bcero 13c.

HraBbI IV (nrlrcuaer 3 pas4ela) 14 (nxruouaer 4 pas4ena) 16c. Lr 15c.,

coorBercrBeHHo, CTpaAaror [oAxoAoM (rrro Blrxy, To I{ orll{cblBarc)). 3Aecr gBHo

He xBaraer 4o6porHblx Teoperla{ec

pa3Aens 3.2 u 4.2 He 3aKpunaror $rY

pa3nI4qHbIX MeXaHLI3MOB Bnl.dflHr44 Ha

3KC[epI4MeHTEtiIbHbIX 3ABrrCUMOpre

rHreprrperallrefi, o Koropofi ronoput

4. VIveercfl pf,A orlerraroK LI orr

r{x rroflcHeHl4l{ - BpeMeHHafl AI{HaMI{Ka

yulrpeHl4e, BpeMeHHAfl, TpaeKTop,ufl

I{enrpatrHofi rpeAensuofi reopevtofi,

IIo AByM LIccneAyeMbIM o6pasqarr,r

xAeHr4e (qvrara - BbIBo 1,3 wa c. 109) <o

aH€urr43oB, a He AofaAoK: I{MeIOIIII1'9Cfl

€My, ecJII{ roBoplarr o6 o6utefi orIeHKe

xapaKTepI{CTLIKI4 MHOXeCTBa nOJrfIeHHbIx

c yBepeHnofi vx oAHo3Haquofi

HE

6es

op. Oco6euno - B eQ$eKrax MepIIaHVt.

K, fIOBTOpOB, a rarcKe I{oIIOJIb3OBaHI{e

oqeHb pacrpocrpaHeHHblx cneqr,rQuu Kr4X, HO TIpI4HIII{[II4€UIbHbIX TepMLIHOB

cneKTpoB, HeoAHopoAHoe (4unarvruuecroe)

I4HOCIIeHIII4I{, TpeK JIIOMUHeCII€HIIIIII4'

crr e Krp aJrbnafl. AI4 0 $ys r4fl..

B sroNr acrreKre HaAo 6ulo xorh 6u Aarb ccbIJIKy Ha eHIII,IKJIoileAuqecKyIo

uHQopvrarlurc rro srrdM BonpoqaM, Koropa.f, coAepxvtr;fl. B MoHofpa$uw

Z.C.OcaAbKo: <<KsaHroBafl gu[ranrfra MoJreKyn, B3al{MoAeficrsyroqux c

Qorcuanru, QoHoHaMr,r r,r ryHHenbFblMia cncreMaMl,D), Ouguauur, 2017, 368c.



,{aHnue 3aMerraHr4.fl He cTa

y[IpaBnteMoro cLIHTe3a pa3nl,Illqbrx

JrroMLrHecrIeHTHbrMLr vr cTpyKTyp4o-n

t4M rronrreH Psa opurrrHarrbHbrx pe:

aJrKaHoar cI4cTeM y)Ke rlpeAcTaB4fleT

T rroA coMHeHLIe OCHOBHOe HayqHoe

[rrecKyro 3Haq]rMocrb, a Hocf,T cKopee

Anropou BIITIoJIHeH 6omruofi o6nena

bHbrx rroAxoAoB AJrr Bo3MolKHocTI{

o6pasqon c 3aAaHHbrMr{ creKTpttrrbuo-

aHcTBeHHbTMLI XapaKTeplICTtIKaMlI, kr

JrbraroB. Carvro uccneAoBaHrre CdSe/Cd-

Aenbrryro $yn4anreHr€urbHyro npo6renry

B ycJroBlrflx piBMepHoro KBaHToBaHus..

o crlpaBvIltcfl..

,{ucceprarlr.lf, 3aMeqareJrbH pMJreHa. lly6ruKa\w Ar.,rccepraHra fro

cBoeu cyTr4 AocTaTorrHbr Anr IIo cyrqecrBa BblrroJrHennofi rtM pa6omr.

Aupo6aqux pa6oru rpoBeAeHa MHOrktx aBTopI4TeTHbrx Me)rqqyHapoAHbrx

ronQepeHIIu;IX.

AnropeQepar Ar,rccepraqu{ B enoM [paBznbHo n rroJrHo orpaxaer ee

coAepxaH,rle.

C.Iurarc, qro Ar.rccepTarl Marapxua K.A. <CnexrpaJrbHo-

JrroMr4HecrIeHTHbIe cnoficrsa Haubro rro3HToB c KBaHToBbrMrd roqKaMu CdSe,

BbrparqeHHbrx B )Kr4AKoKprcraJrnlrFec fi Sase urJrKaHoara KaAMkrD) [oJrHocrbro

orBerraer BceM rpe6ona:anflM, rlpe eMbrM K KaHAprAaTCKr{M Ar,ICCepTarInflM, B

coorBercrBlru c nn.9-14 florox o rpucyxpaenvrr4 freHbrx crenenefi BAK
flpanureJrbcrBa Poccuficrofi Oe4epaquu

cooTBeTcTByeT IIacIIopry cleqlraJrbHocTu

PO, yrBepxAeHHoro flocraHoBJr

Ilb 842 or 24 ceurs6pt 2013r, a
01.04.05 <<Ourraro>, a ee Marapru KoHcraHTuH ApyrroHoBr4rr

3acny)KzBaeT rIpHcylKAeHI4t eMy I4cK ofi yresofi crerreHrr KaHAurara Qnenro-

- <<OnrLrKa>.MaTeMaTprqecKr4x HayK rro cllequiulbH 01.04.05

rlprlKJraAnofi MareMarvtKr4

Hnr. A.f. u H.f. CroreroBbrx,

18 mnaps2019 r.

600000, r. Bla4zuIap, yn. fdp ro, 87. Oe4eparbHoe rocyAapcrBeHHoe

Hue Bbrcrrero upoQeccuoHarrbHoro6ro4xerHoe o6pasoBareJrbHoe

o6pasoBaHufl, <<Bla4uuupcrzfi

ArercanApa fpuropbeBlrqa r
Pa6oqzfi reneQou: 8(4922)33336

e-mail: arak@vlsu.ru

floAur,rcr upoQ. C.M. AparerrHa

AparenrH Ceprefi MaprnpocoBrirr

yHI,IBepCLrTeT I,IMeHLI

CroneroBbrx) (BrfY)

V.reHHfi cergerapb BrfV T.f. KouHona


