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flporpanrrr,ra cocraBJreHa Ha ocHoBaHur,r yve6nux [porpaMM Luct1:"lrururi
@firlstaxa KoHAeHcr,rpoBanHoro cocro flH:afl AJts cnerluamnocru I - 41 01 04
Hano:rexnororurr4 rr HaHoMareprr€rJrLr B 3JreKTpoHr,rKe (Perurcr:paqraonsufi J\i yA -4-
r62lp);
@ugrara rBeproro rera !\n\ ctrequiurlHocrefi 1-47 01 02 Mrarpo-r4 HaHo3JIeKTpoHHEIe

TexHolroruru ta crrcreMbr ; I -41 0 1 03 KeaHrosrre nn$oplaaqrloHHrle cIrcreMEI
(PerucrpaqrzoHnsrfi Ns Y A -4-l 13 I p);
HauoerexrpornKa Arr. cnequanrnocrei l-41 01 02 Mzrpo-n HaHogne(TpoHHLIe
TexHoJroru[ u cr{creMbr; 1-41 01 03 KsaHtosrre r.ruif opuaqnoHHr,re cr{creMrr; l-41 01

04 Hanorexno r,ortu vt HaHoMarepr.raJrbr B 3neKTpouuxe (Perracrpaqr.ronnrrfi Ns VA -4-
519tp).
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Cogepxanue [porpzrMMBr
I{em ncryuureJrbHoro gK3aMeHa B Marilcrparypy:

Bcrynnre:tuufi exgauen B Marncrparypy tro c[erlr4zrJrEHocrrM 7 -06-0713-01
<Muxpo- r{ HaHo3neKTpoHr4KD) flpoBoAurcq c qeJrbro o[peAeneHr.r, reoperuuecxoi rz

npaxru.recrofi roroBnocrr4 colrcKareJu K nocrynneHuro B Marlrcrparypy B

coorBercrBrrlr c o6pasoaare.nbHbrMa [porpaMMaMr,r Bbrcurero o6pa:onanux.

C nltcox AI,Icqrl[JrIrH, BbrHeceHH 6Ix Ha Bcrynl,rreJlr,urrfi grsaven :

@usuxa KoHAeHcr,rpoBauHoro cocrorHulr.
Hanoererrponuxa.

Cuucor BorrpocoB no xax4ofi Ar4cqrrnJrrrHe:

oI,{3prKA KOHTHCIPOBAHHO| O COCT OflrlLtA

Teua I . Ilpr,rpo.qa xnur,rqecrofi cB{3r, B TBepAErx renax
Cuuue'rpnx r.r crpyKTypa KprzcraJrJroB. I,I,qeaarurre r{ peaJrrHbre Kpucrannbr.

.{e(perru B Kpr,rcrirJrrax. 3nexrpo(pu:r.rqecxue xapaKrepr4cr[(rr ocHoBHErx
rIo,rrynpoBo,qHrzKoBbrx MaTepxaJroB MrrKpo3JreKTpoHr.rKr4 : Si, GaAs, Ge.

Teua 2.3osnax reopur rBepAoro reJra

3uepreruvecxlre 3oHLr AJr, gneKTpouoB B Mer€urnax! [onynpoBo.(Hrrr(ax,

Ar.I3JreKTprrKax. 3SSexrurnar Macca sJreKTpoHa. Co6creeHHrre u [pr.rMecHLre

noJrynpoBoAHuxra. ,{ouopuue u aKrIe[TopHLre flprlMecrr B [oJrynpoBoAHr,rKax.

Terraa 3. Pexolr6uuaqux fi reHeparlr{, nocurenefi 3aprAa B rronynpoBoAHxKax
Crarucruxa socurelefi 3apr.ra B noJrynpoBoAHr{Kax. Pexon6uHaqu, (3oHa-

3oHa)) Ir perorra6anarln, qepe3 npr.rMeclr !{ AeSeKTbr (perorra6nuaqr.r, Xorna-fUoKnn-
Puaa). Au$Sy3r4oHHa, rnr.rHa npo6era r,r BpeM, xh3Hr.r r436brroqHbrx Hocr.rreJrefi

3apflAa. lloeepxHocrnar pexona6nuaqrls cso6o.qHrx u36brro.{Hbrx 3aprAa.
Mexauuguu reHepauur4 cso6oAHHx uocare,refi 3apfln.a.

Teva 5. Onrraqecxue csoficrga [onynpoBoAHr,rKoB
flomoulenue cBera B [o]ry[poBoAHr.rxax.

rroJrynpoBoAHl.rKaMH.

tr4cnycraure CBCTA

Terraa 4. 3nexrponpouoAHocrb noJrynpoBoAHrlKoB

Hocnrelu 3ap{Aa B 3reKTpuqecKoM noJre. B:auuo4eficrnrne cno6ogurrx
nocnre,reft sapfl-Aa c $onoxarrau, npuMecHbrMr.r aroMaMr.r, 4e$errauu. floAar.rxHocm
3neKTpoHoB n AbrpoK. lra$$y:ux u qpefi$ cso6oAHrrx Hoczre,refi 3apflLa.
Coornourenue 3ftHurrefiua. YpanHeHrze He[pepbrBHoc"n4 lJts, cso6oAHrrx Hocr,rreJreft

3apfl.ra. 3Q$err Xorna.



-:)

Teua 6. Tepruoarex:rplrqecxl,te rBreHr.l, B noJrynpoBoAH14Kax

TepuouarnzrNrre sSQerrrr. fa,rrsaHoNaarHr,rrHbre :$Qerru.

Teva 7. ,,{usrerrpr,rxu
,{rls:rerrprlrcn, ux xlaccuSuxaque. 3nerrponnar, .qbrpoqHa{, uoHHzur

npoBoAr{Mocrr.r Ar{gJreKTpr,rxos. KoraureKcHEUr Al.rgJreKTpuqecKa, flpoHr{rlaeMocrb,
TaHreHc yrna .qr43neKTplrqecKr{x noTepb.

Terrra 8. Kouraxrsue ,BreHr.rq
Bnerunqr n BHyrpeHH{, pa6ora BbrxoAa. fereponepexogrr.

Terua 9. Cnoficrsa [poBoAHuKoB.
llpono4ruocrb rrpoBoAHrrKoB. llpr.rpo4a MarHerlr3Ma B TBepAErx reJrax.

KnaccuQraraq s MarepfiaJroB rro rrx MarHrrrHbrM csoficrsaNr. (Depponrarueru:n,
reMneparypa Kropu. O6nexHoe MarHrrrHoe BauMoAeficraue. Auru$eppoMarHeru3M
u !beppr.rMarHerugna. Crarz.recKiur ta ArzHaMuqecKar MarHr,rrHa, Bocnpur.rMalr.rBocrb.

Jlnreparypa rro ArrcqlrrrJrrrHe <<(Duguxa KoH.qeucr,rpoBaHHoro cocrosHlt ))
OcnosHas

1. IIIa,'rr.rMoBa K.B. (Dusura [oJry[poBoAHHKoB. - M.: BHcuraq rrrKoJra,

1986.
2. Agaee H.A. OcHosu Mr.rrpo3JreropoHr.rxr{. - M.: Cos. Pa4rao, 1991.
3. floxroncxnft H.A., Bupro C.A., llo,qeuox C.JI. CrarucrtrqecKrur Sr.r:rara

norrynpoBoAHr,rron. Kypc nexuui. M., KolrKuura,2005,, - 258 c.
4. Conpenaenuar $r.rsuxa: KoHAeHcr,rpoBaHHoe cocrorHr4e. B.K. Boponoe,

A.B. llogonaeror, Mocxra, URSS, 2008, - 336 c.

,{ouoruuremuax
1. flasros B.fI., Xoxnoe A.@. @rasrxa rBepAoro reJra. - M.: Brrcruas

rrrrorra, 1985. - 384 c.; Hlrxuufi Hoaropo,q, HTY uru.H.I,I. Jlo6aqencxoro,1993.-490c.
2. Arryamnue npo6neMbr Susr.rxu rBepAoro rena. C6opHuK crareft, MH.

<Eerapycrar HaByKa) - 2003.
3. Bon.{€r C.A., llerpoelr.{ B.A. OnT u.{ecr[e cBoftcrBa rBepAbrx reJr.

Jla6opa:ropnrri npaxruxyru no Kypcy <@asura rBepAoro re,'ra), Mr.rHcK: E|YI,IP,
2006.

4. @lrsuxa noBepxHocrrl. B.I,I.Pon.qyruu, I4urerrexr, Mocxna, 2011, - 565
c.

HAHO3JIEKTPOHI,IKA

Tenaa I. @ugr,rqecrue ocuoBbr HaHosJreKTpoHrrKr.r

KsaH'rosoe olpaHr,rqeHr4e ABr4xeHr,r, uocnTe.nefi 3aprAa. Earlucruqecxufi
TpaHcnopr Hocr,rreJrefi 3apf,Aa B HaHocrpyKTypax. TynnelrpoBaHr,re nocurerei 3apfl.Aa

B HaHocrpyKrypax. Cnunonrre s$Sexru B HauocrpyKrypax. Cno6o4HUI noBepxllocrb



r,r MexOa3HEre lpaHrrubr. Cnepxpeurerxu. Mo,qe:rupoBaHr4e aroMHbrx rou(pr.rrypaqufi.
flepuoguvecrure KBaHroBbre KoJroArILr. Mo4y:r-rquouHo-nerupoBaHHbre crpyxrypbr.
.{e.urra-rerupoBaHHbre crpyKrypbr. Crpyxrypu rr,rera,u/gu::rerrpur/no,rynpoBoAHr.rK.
Crpyxryprr c pacqenJreHHbrM 3arBopoM

T eua 2. Mero,qrr $opnauponaur.u HaHo3JreKTpoHHbrx crpyKryp
XfiNru.recxoe ocax.qenr4e ris ra3onoft (fa:rr. Mo.neryJrrpHo-rfreBau eruraKcufl.

@ugu.{ecrue ocHoBBI MeroAoB, ocHoBaHHLIx Ha I,Icno!'Ib3oBaHI,uI cKaHI4pyIotrII4x

3oHAoB. AroNrrras rrHxeHepur. Jloxamroe oKrrcJreHrre MerELrrJroB u [oJrylpoBoAHr.rKoB
c r4crroJrb3oBaHrreM cKaxr.rpylorrlux 3oH.qoB. Jloxamuoe xr.rMr.rqecKoe ocaxAeHue
Marepr4aJroB u3 ra-gosofi $a:rr c ucnoJlb3oBaHreM cKaHlrp).Ioq[x 3oHAoB.

3rexrponuory{eBa, nurorpaQur. 3onAoga, uauorurorpaQur. Hanoneqarr.
Carraoc6opra aroMoB MoJreKyJr Ha noBepxHocrr.r rBepAbrx ren. Calrooptarr3a:1:afl
aroMoB B o66eMHErx MarepuaJrax. Cauoopraulrraqru aroMoB nprr 3[r{TaKcr{u.
flopucrrrfi KpeMHr,rfi. flopucrufi oKcr,rA a;rroMrinr.rx. YruepogHEre HaHocrpyKTypEr.

Tenra 3. flepeuoc nocurerefi 3apfAa B Hrr3Kopa3Mepurrx crpyKrypax 14

npu6opu Ha vx ocHoBe

Zurep(pepenqur 3JreKrpoHHbrx BoJrH. Bolrr-aunepuue xapaKrepl4crvKl4
Hrr3Kopa3MepHbrx c'rpyKryp. KsaHrosrrfi :$Qexr Xorra. 3rexrponxrre npr.r6opu ua

ocHoBe unrep(f epenqrroHHbrx stfQexroe u 6an ucru\ecKoro rpaHcnopra HocnreJlefi
sapr4a. OAsoenexrpoHHoe ryHHenrrpoBaHr.re. flpu6opsr Ha ocHoBe o.uHo3JreKTpouHoro

TyHHeJrr.rpoBaHus. PegosaHcHoe TyHHeJII{poaanue. flpr.r6opbI Ha ocHoBe pe3oHaHcHoro

TyHHenrdpoBaHrrr. furanrcroe MarHl,irocoflporllBJIeHI.Ie. Cnuu-ronrpoJrl4pyeMoe
TyHHenupoBaHue. Ynpan,reHlre clr,ruaMra Hocurerefi 3aprAa B norylpoBoAHl4xax.
CnnurpoHnue npz6opu.

OcnogHas
l. Eopzceuxo B. E., Bopo6reoa A. kl.,.{auumox A.JI., Yrrr,rua E.A.
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Weinheim: Wiley-VCH, 2012.- 601 p.

3 . Ulyxa A. A. HaHosrerrpour{Ka. - M.: @ursN,Iarrnura, 2007 .

4. Davies J. H. The Physics of Low-Dimensional Semiconductors: An
Introduction. - Cambridge: Cambridge University Press, 1998. - 422 p.

5. Gaponenko S. V. Introduction to Nanophotonics. - Cambridge:
Cambridge University Press, 2010. - 484 p.

.{ouorulrrelurar
l. E. L. Wolf. Quantum Nanoelectronics. - Weinheim: Wiley-VCH, 2009.

- 456 p.
2. Bandyopadhyay S., Cahay M. Introduction to Spintronics. - Broken

Sound Parkway: CRC, 2008.
3. fpu6xoncrzfi B. lI. Teopu-a [oHIouIeHu, I{ ucnycraHlarl cBera B

noJrylpoBoAHuxax. - Mu.: Hayra u rexauxa, 1997.
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4. Ferry D. K., Goodnick S. M. Transport in Nanostructures. - Cambridge:
Cambridge University Press, 1997.

5. Xaxeu X. KnaHrononoleBa, Teop[, rBepAoro reJra. - M.: Hayxa, 1980. -
240 c.


