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ConeprxaHue nporpaMMel
Llenb BCTYNIUTENBHOIO 3K3aMEeHa B MarucTpaTtypy:

BeTynurensHbl 9K3aMeH B MarucTpaTypy IO crennaibHocTaM 7-06-0713-01
«MHKpO- ¥ HaHOBJIEKTPOHHMKA» TPOBOIUTCS C LEJIBIO ONpeJieIeHUs] TEOPETHUECKOH U
MPAaKTHYE€CKOM TIOTOBHOCTH COMCKaTeNls K IIOCTYIUIEHHIO B MarucTpatypy B
COOTBETCTBHH C 00pa30BaTENbHBIMH IPOrPAMMaMH BBICIIIEr0 0Opa3oBaHus.

CIHCOK TUCLMIUINH, BBIHECEHHBIX Ha BCTYITUTENbHBIN JK3aMeH:
Du3KKa KOHIECHCHPOBAHHOIO COCTOSHHUA.
HanosnextpoHuka.

Crniucox BOIIPOCOB 110 K&)KlIOﬁ JUCITHUITIINHE!

OU3MKA KOHAEHCHUPOBAHHOI'O COCTOSHMA

Tema 1. IIpupona XMMHUYECKOH CBSI3M B TBEPABIX TeNlax

CuMMeTpUs U CTPYKTypa KpHUcTaluloB. MeanbHble W peasibHble KPHCTAILTHL.
Hedextsl B KpucTaax. OIeKTpodu3UYecKHe  XapaKTEPUCTHKH  OCHOBHBIX
MOTYTIPOBOJHHUKOBBIX MaTEPHAIOB MUKPO3JIeKTpoHUKH: Si, GaAs, Ge.

Tema 2. 30HHas TeopHs TBEpAOro Teja

DHepreTd4eckue 30HBI MJI1 JJIEKTPOHOB B MeTaliaX, IMOJYMpPOBOJIHHKAX,
nuasieKTpukax. OddexTuBHas Macca osekTpoHa. CoOcTBeHHble W IPUMeECHbBIE
MOJTyTIPOBOAHUKH. JIOHOpPHBIE M aKIEeNTOPHBIE IPUMECH B TIOJTYTPOBOAHHKAX.

Tema 3. PekoMOMHalLIMA 1 TeHepalis HOCUTeNIeH 3apsiia B IOJYIPOBOJHHUKAX

CraTucTHKa HOCHTeNel 3apsja B IOJYNPOBOAHHKAX. PekomMOWHaIMs «30Ha-
30Ha» MU peKoMOMHalUs 4Yepe3 npuMecd U nedekTsl (pekomOuHauus Xosua-l1loknu-
Puna). Jluddysnonnas mmuHa mpobera MU BpeMs KU3HH HM30BITOUYHBIX HOCHTENEH
3apsna. [loBepxHocTHass peKOMOWHaIMsi CBOOOAHBIX  HW3OBITOYHBIX  3apsja.
MexaHu3Mbl reHepanuu cBoOOIHBIX HOCUTENeH 3apsna.

Tema 4. DneKTpONPOBOAHOCTE OTYTPOBOAHUKOB

Hocutenu 3apsima B 3jekTpuuyeckoM rnoJje. BsaumoaelcTBue CBOOOAHBIX
HOCHTEJIeH 3apsana ¢ ¢GOHOHAMHU, MPUMECHBIMH aToMaMH, AedekraMu. [loaBHKHOCTB
9NeKTPOHOB M JAblpok. Juddy3us u apeiid cBoOOAHBIX HOCHUTeNeH 3apsja.
CooTtHolleHue DifHIITeHHA. YpaBHEHUE HENPEpPbIBHOCTH U1 CBOOOIHBIX HOCHTENEH
3apsiga. Dddekt Xonna.

Tema 5. OnTHYecKHe CBOMCTBA MOIYPOBOAHUKOB
ITornomienue cBeTa B MOJIYIIPOBOTHUKAX. Ucnyckanue cBeTa

NOJIyTIPOBOIHUKAMH.



Tema 6. TepmonnekTpudeckue SBICHUS B MOJIYIPOBOIHUKAX
TepmomarnuTHsle 3ddexTsl. ["anpBaHOMarHuTHBIE 3D QEKTHI.

Tema 7. lusnexktpuku

JIMdNeKTpUKH, WX KilaccudUKamus. DIeKTPOHHAs, [JbIpOYHas, HOHHAasd
POBOAMMOCTH MDJIEKTPHKOB. KoMiiekcHas audnekTpuyeckas IPOHHLAEMOCTS,
TAaHI'EHC yIJIa JU3JIEKTPHYECKUX NTOTEP.

Tema 8. KoHTakTHBIE SBJIECHUS
BHewHsAsa ¥ BHyTpeHHAs paboTa Beixoja. [ ereponepexois.

Tema 9. CpolicTBa MPOBOIHUKOB.

[IpoBogumocTs mpoBoaHUKOB. Ilpupona wmarHeTwsmMa B TBEPABIX TeJax.
Knaccudukanus marepuanoB NO HX MarHHUTHBIM cBoiicTBaM. (DeppoMarHeTusm,
temneparypa Kropu. OOMeHHOe MarHuTHoOe B3auMozeicTBue. AHTHGhEPPOMarHETH3M
1 peppumarteTnsm. CTaTuueckas U IMHaAMUYecKas MarHUTHAs BOCTIPHUMYHBOCTb.

JIHTepaTypa no aucuuiinHe «Ouzuka KOHACHCHPOBAHHOT'O COCTOAHHA»

OcHoBHas
1. [TanumoBa K.B. ®usuka nonynpoBogHuKoB. — M.: Belciias mkoia,
1986.
2. ABaeB H.A. OcHoBbl MuKpo31eKkTpoHUKH. — M.: CoB. Paano, 1991.
3. [Toxnonckuiit H.A., Beipko C.A., [Togenok C.JI. Ctatuctuueckas dusuka
nonynpoBogHuKoB. Kypc nexuuii. M., KomKnura, 2005, - 258 c.
4. CoBpemenHas ¢u3MKa: KoHAeHCHpoBaHHOe cocTosHHe. B.K. BopoHos,

A.B. Ilogonnenos, Mocksa, URSS, 2008, - 336 c.

JlononHuTenpHas

1. ITaBnos B.II., XoxnoB A.D. ®duzuka TBepaoro tena. — M.: Beiciias
mkona, 1985. — 384 c.; Huwxuuit Hosropon, HTY um.H.H. Jlo6auesckoro, 1993.-490c.

2. AxtyanbHble nipoOiembl Gu3uku TBepmoro Tena. COopHMK cTaTeit, MH.
«benapyckas HaByka» - 2003.

3. Bomuék C.A., IlerpoBuu B.A. OnrTudeckue cBOWCTBa TBEPABIX TeI.
JlaGopaTopHbiit npakTukyM 1o Kypcy «®Dusuka TBepaoro Ttena», Munck: BI'YUP,
2006.

4, ®uszuka nosepxHoctd. B.1.Ponnyrun, Uurennekr, Mocksa, 2011, - 565

HAHODSJIEKTPOHHUKA

Tema 1. ®uzuyeckre OCHOBbI HAHO3JIEKTPOHUKHU

KBaHTOBOE oOrpaHHueHHe [BHIKCHHS HOcHUTelel 3apsaga. bamnuctudeckui
TpPaHCIIOPT HOCUTENIEH 3apsia B HAHOCTPYKTypax. TyHHenupoBaHHe HOCUTENeH 3apsa
B HaHOCTpyKTypax. CriuHoBble 3¢ deKkThl B HaHOCTPYKTypax. CBoOOHAS MOBEPXHOCTh
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1 Mexda3Hble rpaHulbl. CBepxpemeTkd. MoJenupoBaHHe aTOMHBIX KOH(HIYpalHii.
[lepuonuyeckue KBaHTOBBIE KOJIOALLI. MOIyIsALIMOHHO-IETHPOBAHHBIE CTPYKTYPBHI.
JlenbTa-nerupoBaHHble CTPYKTYpbl. CTPYKTYpBI MeTaJll/ IU3IeKTPHK/TIOIYTTPOBOTHHK.
CTpyKTypBI ¢ pacuieIJIEHHbIM 3aTBOPOM

Tema 2. MeTonsr popMHUPOBaHHS HAHOJIEKTPOHHBIX CTPYKTYP

XuUMHYEeCKoe ocaxcIeHne M3 ra3oBoi ¢a3el. MoneKkyisspHO-Ty4YeBas ITUTAKCHSI.
@u3nyYecKrue OCHOBBI METOJOB, OCHOBAHHBIX Ha HCIIOJIb30BAHUM CKaAaHUPYIOLIUX
30H10B. ATOMHas uHxeHepHs. JIokalbHOE OKUCIIeHHe MeTaNIOB U MOJYTPOBOIHMKOB
C HCIOJNB30BaHHWEM CKaHHMPYIOIIMX 30HAOB. JlokanbHOE XWMHUYECKOE OCaXKJIeHHE
MaTepuaqoB M3 ra3oBod (a3pl C HCIOJB30BaHHEM CKAHHUPYIOIIHX 30HJIOB.
DOnekTpoHHOMy4YeBass JauTorpadgus. 3oHgoBas HaHoauTorpadus. HaHomeuarts.
CamocOopka aToMOB MOJIEKYJ Ha IOBEPXHOCTU TBepabix Tein. CamoopraHuzauus
aTOMOB B 00BeMHBIX MaTepuanax. (CaMoopraHu3anus arOMOB TIIPH JMHUTAKCHH.
[TopucTeiit kpeMHM. [IOpUCTHINM OKCU aMtOMUHUA. Y JIepOHble HAHOCTPYKTYPHI.

Tema 3. IlepeHoc HocuTesei 3apsia B HU3KOPa3MEPHBIX CTPYKTypax H
nMpuOOpPBI Ha UX OCHOBE

WurepdepeHiss 3MeKTPOHHBIX BONH. BojbT-aMnepHble XapaKTepHUCTHUKH
HU3KOpa3MePHBIX CTPYKTYyp. KBaHTOBBIH 3ddekT Xosa. DnekTpoHHBIe IpUOOpPH! Ha
OCHOBe HHTep(hepeHIHOHHBIX 3P (eKTOB B OaNTUCTUYECKOro TpaHCIOpTa HOCHUTENEH
3apsiaa. OQHO3IEKTPOHHOE TyHHeIHpoBaHue. [Ipubopsl Ha OCHOBE 0JHO3IEKTPOHHOTO
TYHHeJIMpoBaHus. PesoHancHoe TyHHenupoBaHue. [Ipubopbl Ha OCHOBE pe30HAHCHOTO
TYHHEJIMPOBaHUA. [ MraHTCKoe MarHutoconpoTuBieHHe. CIHH-KOHTPOIHUpyeMoe
TYHHEJIMpOBaHWe. YTIpaBlIeHHE CIIMHAMHM HOCHTeJIeH 3apsja B IOJYyIPOBOJIHHKAX.
CnUHTpOHHBIE TPHOOPHI.

OcHoBHas
1. bopucenko B. E., Bopobrera A. W., lanwmok A.JI., Ytkuna E. A.
Hanosnektponuka. Teopus u npaktuka. — M.: bunom, 2013. — 366 c.
2. Borisenko V. E., Ossicini S. What is What in the Nanoworld. —
Weinheim: Wiley-VCH, 2012. - 601 p.
3. IIlyxa A. A. Hanoanektponuka. — M.: ®@usmarknura, 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.

JlonmomHUTENBHASA

1. E. L. Wolf. Quantum Nanoelectronics. — Weinheim: Wiley-VCH, 20009.
— 456 p.

2.  Bandyopadhyay S., Cahay M. Introduction to Spintronics. — Broken

Sound Parkway: CRC, 2008.
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nosynpoBoaHukax. — Mu.: Hayka u Texnuka, 1997.
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4. Ferry D. K., Goodnick S. M. Transport in Nanostructures. — Cambridge:
Cambridge University Press, 1997.

5. Xaxen X. KBanroponosesas Teopus TBepaoro tena. — M.: Hayka, 1980. —
240 c.



