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[Tporpamma cocTaByieHa Ha OCHOBaHUH Y4eOHBIX POrpaMM JUCLHUILINH:

du3rKa KOHASHCHPOBAHHOTO COCTOSHMS Juis creuuansHoctd 1 - 41 01 04
HanorexHonoruu U HaHomaTepuansl B 3eKkTpoHuke (Perucrpaunontsid Ne V]I -4-
162/p);

®u3uka TBEPJOro Tena s creuuanbHocted 1-41 01 02 MUKpO-H HAHOJIEKTPOHHBIE
TeXHoMoruu U cucremel ; 1-41 01 03 KsaHTOBble HMHGOpPMALIMOHHBIE CUCTEMBI
(Peructpauuonnsiit Ne V]I -4-113/p);

Hanosnextponuka nns crneunansHocTed  1-41 01 02 MuKpo-M HaHOSIEKTPOHHEIE
TeXHOJOruu U cucremsl; 1-41 01 03 KeanroBbsle nHdopmaimonnsie cucteMsl; 1-41 01

04 HanoTexHonoruu u HaHoMaTepuaisl B 3jaekTpoHuke (Perucrpanmonnsiii Ne V]I -4-
519/p).

COCTABUTEJIA:

bopucenko B. E. 1-p ¢us. - Mar. Hayk, npodeccop, mpod. kabeapsr MHD; Murac JI.
b., 1-p dus. - mar. Hayk, nOLEHT, 3aB. kKadeapoii MHD.
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Coneprkanue nmporpaMmel

Llenb BCTYIIUTC/IBHOI'O 3K3aM€Ha B MarucTparypy:

BerynuTensHb sk3aMeH B MarucTparypy mno crermansHoctsM 7-07-0713-01
«MHKpO- W HaHO3JIEKTPOHHKA» «MHUKpO- H HaHOIJIEKTPOHHKA» MPOBOIHUTCS C IENBIO
ONpEJe/eHUs] TEOPeTHYECKOW ¥  IPaKTUYECKOW TOTOBHOCTH  COMCKATeNls K
MIOCTYIUICHUIO B MarucTpatypy B COOTBETCTBMHM ¢ 00Opa3oBaTeIbHBIMH MPOrpaMMaMu
BbICILIEr0 00pa3oBaHHUs.

CnucoK AUCIMIUIMH, BEIHECCHHBIX HA BCTYUTEBHbIN SK3aMeH:
Du3rKa KOHIEHCUPOBAHHOTO COCTOSHHS.
Hanosnexktponuxka.

CrnUCOK BOIPOCOB M0 KaKIOH THUCLMILIHHE:

OU3UKA KOHIEHCHPOBAHHOI'O COCTOSHUS

Tewma 1. Ilprpona XuMHUECKO# CBA3M B TBEPABIX TeIax

CuMMeTpus ¥ CTPYKTypa KpHCTI0B. MieaibHble W pealibHble KPHCTAIIBI.
Hedextsl B KpucTamnax. DneKTpoDU3UYECKHE  XapaKTEPUCTHKM  OCHOBHBIX
MOJTYTIPOBOJIHHKOBBIX MaTEPHaIOB MUKPO3JIeKTPOHUKH: Si, GaAs, Ge.

Tema 2. 3oHHas Teopust TBepaOro Tea

OHEpreTHYeCKHe 30HBI IS SJIEKTPOHOB B MeETallaX, IMOMYNPOBOLHHUKAX,
AVDNeKTpUKaxX. Od@ekTuBHas Macca odiaekTpoHa. CoOGCTBEHHble M IPUMECHBIE
[OJIyTIPOBOAHUKH. JIOHOPHEIE U aKLIEITOPHbIE IPUMECH B MOJYIIPOBOIHUKAX.

Tema 3. PexomOuHauus u renepanus HocuTeeit 3apsiaa B IOJyIIPOBOIHUKAX

CraTuctvka HocuTened 3apsaa B MONYNPOBOAHHMKAX. PexoMOMHALMS «30Ha-
30Ha» U peKoMOMHaluMs yepe3 npumecH u aedekTsl (pekombuHamsa Xomna-Llokmu-
Pupa). Tuddysnonnas nmmna npodera u BpeMst XKHU3HH CBOOOAHBIX HOCUTeNeH 3apsia.
[ToBepxHocTHass pekoMOHHAIMsA. MexaHW3Mbl TeHepalUM CBOOOTHBIX HOCHTEEH
3apsiza.

Tema 4. DeKTpONpPOBOIHOCTE MOTYIIPOBOIHHUKOB

Hocurenu 3apsna B anexTpuyeckoM moie. B3amMopeiicTBHe CBOOOMHBIX
HOCHTelIei 3apsiia ¢ (OHOHAMM, IPUMECHBIMH aToMaMH, Aedexkrtamu. [1oaBHKHOCTS
3JIEKTPOHOB ¥ IbIpok. Jluddysus wu npeiid cBoGoaHBIX HocuTenel 3apsga.
CoorHowenue DiiHTelHa. Y paBHeHHe HeNPepbIBHOCTH. DbdekT Xoma.

Tema 5. OnTHyeckye cBOMCTBA MOJTYIIPOBOJHUKOB
ITormomenue cBeTa B [IOJIyTPOBOJHUKAX. Hcnyckanune CcBETa
MTOJIYIIPOBOJIHUKAMH.



Tema 6. TepmossieKTpUUecKHe ABIEHHS B ITOJYTPOBOJHHKAX
TepmomarnuTHele 3 dexTsl. ["anpBaHOMarHuTHEIE SQPEKTHI.

Tema 7. Quanextpuku

JMonekTpuky, WX KTacCH@UKamusA. DNeKTPOHHAs, IBIPOYHAs, HOHHAS
MPOBOAMMOCTH  IM3NIEKTPHUKOB. KoMmekcHas auaneKkTpudeckas MPOHHLIAEMOCTS,
TAHIEHC YTJIa JU3IEKTPHYECKUX MTOTEPb.

Tema 8. KoHTakTHBIE SIBJIeHUS
BHelwuHss u BHyTpeHHss paboTa BeIxoza. I eTeponepexosl.

Tema 9. CBolicTBa MPOBOIHUKOB.

IIpoBoaumocTs  NpoBoAHHMKOB. [Ipupoaa MarHeTH3Ma B TBEepAbIX Telax.
Knaccudukanus marepuasoB 10 MX MarHUTHBIM CBOHCTBaM. DeppomarHeTusm,
Temnepatypa Kropu. O6MeHHOe MarHuTHOe B3anMoieicTBHE. AHTH(EPPOMArHETH3M
1 peppumarnetnsm. Ctatudeckas U IMHAMHYECKAs MATHUTHAS BOCTIPHUMYUBOCTS.

Tema 10. CBo¥icTBa XuIKOCTEN

CrpoeHre HIKOCTEH, PACTBOPOB BJICKTPOIHTOB M HEJNEKTPOIUTOB. JKHIKUe
kpuctamiel. (CraTHyeckas W IMHaMHM4YecKas BS3KOCTb pacTBOpoB. JlaMuHapHOe,
TypOy/IeHTHOE W KOHBEKTHBHOE JBHXKCHHE JKMIAKOCTEH. DHepreTHYecKue ArarpamMel
KOHTaKTHPYIOIIMX CPel B COCTOSSHMM PAaBHOBECHS M HApYIIEHHOIO pPaBHOBECHS.
DJeKTPOMHUTpaLys, 31eKTPOhOpes, CeTMMEHTALIS 1 JIeKTPOOCMOC B KHIKHX Cpejax.
OcobeHHOCTH JHEPreTHYeCKMX AMarpaMM JkuakocTeid. OcoBeHHOCTH MepeHoca
HOCHTEIIeH 3apsiia B )KHUIKOCTAX (HOCHTENH 3apsija U UX MOJBMIKHOCTB B JKHUAKOCTSX,
MPOBOAUMOCTE  JKMIKOCTEH, JJIEKTPOXUMHUYECKHE, JpeH(OBble, CMELIaHHBEIE |
KOHBEKIIHOHHBIE TOKH ). OCOOEHHOCTH ONTHYECKHX CBOUCTB KUIKHX CPE/I.

Juteparypa no nucuuminHe «@u3HKa KOHIEHCHPOBAHHOIO COCTOSHHUS
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HAHODJIEKTPOHUKA 1 HAHOTEXHOJIOI'MHA

Tema 1. @usznyeckre OCHOBbI HAHOAJIEKTPOHUKH

KBanToBoe orpaHuueHue. bamucTUdeckuil TpaHCHOPT HOCHUTENEW 3apsjia B
HAHOCTPYKTYypax. TyHHenupoBaHUE HOCUTENEH 3apsia B HAHOCTPYKTypaX. CIIMHOBBIE
3G dexTsl B HaHOCTPYKTypax. CBoOOgHasi NMOBEPXHOCTb M MeX(a3Hble T'PAHHUIIBL.
CeepxpemieTkd. MogenupoBaHiue aToMHbIX KOHGurypauui. Ilepuomuueckue
KBAaHTOBBIE  KOJOAUBL. ~ MOIYyISMOHHO-JIErMpOBaHHbIe  CTPYKTypel.  JlenbTa-
JIerupoBaHHble  CTPYKTYpbl.  CTPYKTypbl — MeTalll/AN3JIEKTPUK/TIONYTIPOBOIHHUK.
CTpYKTYpBI C pacuienjeHHbIM 3aTBOPOM

Tema 2. MeTtoabl GOpMUPOBAHHUS HAHOZJIEKTPOHHBIX CTPYKTYP

XHUMHUYECKOe Oca)cieHue 13 razoBoi (asel. MosieKyIspHO-Ty4YeBas SIIUTAKCHS.
@u3nyecKkue OCHOBBI METOJ0B, OCHOBAHHBIX Ha HCIONb30BAHUH CKaHMPYHOIIMX
30HI0B. ATOMHas UHXKeHepHs. JIoKkalbHOe OKUCIIEHHE METANITIOB U MOJIYIPOBOJIHUKOB.
JIoKaJlbHOE XHMHYECKOEe OCaXJIeHHe M3 Ta30BOM (a3bl. DIIEKTpPOHHOIYy4eBas
auTorpagus. 30H/10Bas HaHOJNUTOrpadus. Hanomneuars. Camoc6opka.
CamoopraHu3anus aToMOB B 00beMHBIX MaTepuantax. CaMoopraHu3alys aTOMOB IIpH
snutakcuu. [lopucTtbii KpeMHUH. [lOpUCTBIM OKCHA amlOMUHHUS. YTJIEpOIHbIE
HAHOCTPYKTYPBHI.

Tema 3. IlepeHoc HocuTenel 3apsina B HU3KOpa3MEpPHbIX CTPYKTypax H
TpUOOpPBI HA UX OCHOBE

WuTepbepeHuys 3J€KTPOHHBIX BOJH. BonbT-aMmnepHble XapaKTepUCTUKU
HU3KOpa3MepHbIX cTpykTyp. KBaHTOBBIN 3¢ ekt Xomna. DneKTpoHHbIe TPUOOPEI Ha
OCHOBE WHTep(epeHIIMOHHBIX 3(DHEeKTOB U OAUIUCTUYECKOro TPAHCIIOPTa HOCHUTENEeH
3apsana. OqHOdIeKTpOHHOE TyHHenupoBaHue. [Ipubops! Ha OCHOBE OJJHOIIEKTPOHHOIO
TYHHEJIMpOBaHuUs. Pe3oHaHcHOe TyHHenupoBaHue. [Ipubopsl Ha OCHOBE PE30HAHCHOTO
TYHHEJIMPOBaHUs. [ WranTckoe wMmarHutoconporuBieHde. CHIUH KOHTPOJIHUpYeMOe
TYHHEJIMPOBaHHe. YTpaBlieHHe CIIHHaMU HOCUTeNeld 3apsiia B MOJIYIIPOBOAHHKAX.
CrnuHTPOHHBIE TPHOOPHI.
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