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BBenenue

BerynuTenbHble MCHBITaHHS B ACMHUPAHTYPYy MO CHEHHATBHOCTH 2.2.2
ABISAIOTCS TPOBEPKOM TOTOBHOCTH OyAyIIMX AacHUPaHTOB K MPOBEICHUIO
TEOPETHUECKUX M IKCTICPUMEHTABHBIX UCCIEIOBAaHUI B 00aCTH TBEPAOTEIbHOMN
AIIEKTPOHHKH, PAJAHOIEKTPOHUKHN, MUKPO- ¥ HAHODJIEKTPOHHUKH.

Llenb BCTYNMUTENBHBIX HMCTBITAHUA 3aKIIOYACTCS] B ONPECICHUU YPOBHS
3HaHUH, a TaKke MPOo(ecCHOHATHPHOW KOMIETEHTHOCTH M TOTOBHOCTH OYAYIIETO
acriipaHTa (COMCKaTessl) K Hay4yHO-MCCIIeOBATEIbCKOM JIeATEIIbHOCTH B 00JaCTH
TBEPJOTEIHLHON JJCKTPOHUKHU, PATUOITCKTPOHUKHA, MUKPO- M HAHODIEKTPOHHUKH.
[IporpaMMa BCTYNUTENBHBIX HCIBITAHUNA MpEANoiiaraeT Halu4ue y OyayIiero
acnupanTta (couckarens) 0a30BbIX 3HaHUM B 0OJacTH oOuIed (PU3UKH, PU3UKU
TIOJTYTIPOBOJHUKOB, JMAJICKTPUKOB, (U3UKH TIOJTYIPOBOAHUKOBBIX MPHOOPOB,
PaMOdNIEKTPOHHBIX ~ KOMIIOHEHTOB, HAHOCTPYKTYPHPOBAHHBIX  MaTEpHAJIOB,
nprOOpPOB Ha KBAaHTOBBIX 3P dekTax. B 0CHOBY HacTOSAIIECH MpOrpaMMbl MOJI0KESHBI
OCHOBHBIC pa3eNibl TBEPIOTEIHHOW JIIEKTPOHUKH, KaCAlOIIMeCs OCHOBHBIX
duznueckux mpodaemM JaHHON 00J1aCTH.

1. ®u3uka noynpoBOAHUKOB

[Ipupona xuMuyeckoil cBsi3M B  NOJAynpoBogHuUKax. CTpykTypa
KpuctaiuioB. MmeanbHble W peanbHble KpUCTALIBL. JleeKThl B KpUCTaIIaX.
CBoiicTBa OCHOBHBIX MOHOKPHUCTAJNIMYECKUX MATEPHAIOB MUKPOA3JIEKTPOHHUKHU:

KPEMHUs1, apCEHNU/1A TaJUIHSL.

[Monukpucramnuaeckue U aMmop@HbIC MOTYIPOBOAHUKUA. 30HHAS TEOPHS
TBEPAOTO  Tella.DHEPreTUYECKUe  CIEKTPbl  DJIEKTPOHOB B MeTajulax,
MOJIYIPOBOJHUKAX, TUIIEKTPUKAX.

30Ha MPOBOJIMMOCTH U BaJieHTHas 30HA. D (eKTuBHAsS Macca JIEKTPOHA.
CoOCTBEeHHBIE W TPUMECHBIE TOJYNPOBOAHUKUA. Polb  JOHOPHBIX U
AKLENTOPHBIX ITPUMECEN.

OcHoBBI cTatucTHueckor Gm3uku. DyHKMg pacnpenenenus Depmu-
Jupaka. KoHueHTpauus 3JIEKTPOHOB M JABIPOK B 30HaX. leMmmepaTypHbIe

3aBUCHMOCTH.

Pacnpenenenne Makcgemna-bonbsimana. Kpurepuit BBIPOXKJICHUS
3JIEKTPOHHOTO ra3a. HeBhIpOKI€HHBIE U BBIPOXKICHHBIE TTOJIYIIPOBOIHUKH.

PexoMmOunanust Hocutene. PekomOuHaIms "30Ha-30Ha" ¥ peKOMOWHAIUSA
yepe3 npumecHbie HeHTpbl U aedektol. Teopus pexomOunanuu Illoxnu-Puna-



Xomna. Juddy3uonnas miuHa v Bpemsi KuU3HU Hocutened. [loBepxHocTHas
peKoMOUHAaIHSI.

DNeKTpOoNnpOBOAHOCTh MONYNPOBOAHUKOB. Hocurenu 3apsina B crnabom
aNeKTpUYecKoM mosie. B3aumonerictBue ¢ (OHOHaMM, TPUMECHBIMU aTOMAaMH,
nedeKTamu. [TonBUXKHOCTH AJEKTPOHOB u IBIPOK. Ycnosue
anekTpoHenTpanbHoCcTU. uddy3us u apeitd Hocureneit 3apsaa. CooTHOIIEHUE
OiiHmreiHa. Hocutenu 3apsiaa B CHIBHOM JJIEKTPUYECKOM Moje. JlaBuHHOE

YMHOKEHUE B MTOJIYTIPOBOJHUKAX. Oddexr ["anHa. SBnenue
CBEPXIPOBOIUMOCTH.
dyHgaMeHTagbHasi ~ CUCTeMa  YpaBHEHMH  TMOJYNpPOBOJAHHMKA B

b dy3nonHoAperpoBOM MPUOIUKEHUU.

DJIEKTPOHHO-ABIPOUHBIM  p-n  mepexoa. MHXKeKuMss U IKCTpAKIUs
HEOCHOBHBIX HOCHUTENIEHM 3apsaa. Bonbr-ammepHas xapakTepUCTHKAa p-N
nepexona. Pacrnpenenenue noreHuuana B p-il nepexone. TOKM HocuTeneu
3apsiia B p-m miepexojne, kBasuypoBHU Depmu. Juddysnonnas u OGapbepHas
eMKkocTH nepexoza. [Ipo6oit p-n nepexonaa: TENIOBOM, TABUHHBIN, TYHHEIIbHBIM.

I'eTeponiepexoapl.  DHEPreTUUECKUE  JHUATPAMMBI  TE€TEPOIEPEXOJIOB.
KonTakT mMeTtanmn- monynpoBoAHUK. OMUUYECKUI U BBITIPAMIISIONINN KOHTAKTHI
HloTTKMN.

[ToBepxHocTHbie cocTOsiHUS. CTPYKTYpbl METaJUI-IUIIEKTPUK-
nosynpoBoaauk (MJII). Tlomeoit addexr B MUII crpykrypax. EmkocTb
MUII-cTpyKTyp.

TemonpoBOJHOCTH MTOJIYITPOBOTHUKOB. TepmoanekTpuueckue
aBieHus. Tepmo- u ranbBaHoMarHuTHbIe 3 dexTrl. D dexT Xomna.

[lornomenune w3nMydeHus B  moixynpoBogHukax. (CoOCTBEeHHOE U
IPUMECHOE TOTJIOoNIeHNnE n3nyueHus. [lornomenne 3KCUTOHaMHu U CBOOOTHBIMHU
HOCHUTEISIMHU 3apsiia. POTOMPOBOIUMOCTb.

Oddext u3nydeHWs B NONyNpoBOoAHWKax. [IpsimMbie u HempsMbie
IIepexoabl HOCUTEIEH 3apsa.

2. TexHoJOrH4ecKHe MPOUeECcChl

Onpenenenne Kpuctauiorpa@uueckol OPHEHTAIMH TOJIYMPOBOJIHUKA.
OpuenTupoBaHHas pe3ka, NUTM(POBKA U MOJUPOBKA MIACTHH.

XUMHYECKOE TPABJICHUE W XUMHUYECKas IMOJIUPOBKA FepMaHUs, KPEMHUS,
apceHnaa raumsa. XUMHKO-MEXaHMYeCKas NOJUpPOBKAa. (DUHHIIHAS OYMCTKA
IJTACTHH. Metonbpl  KOHTpOJSL ~ KadecTBa  OYHUCTKHU. Hedopmanuu



MOJIYIPOBOJHUKOBBIX IMJacTUH. OCHOBHbIE BUJIBI AehOopMalii, MPUUYUHBI HX
BO3HUKHOBEHHUS. Meroabl KOHTposisi naeopmauuil. DU3HMYECKHE OCHOBBI
npouecca 1udPy3un. OcCHOBHbIE ypaBHEHUs. | paHUYHBIE YCIOBHS U paCUETHBIE
dopMynbl 1 HauboJee BaXHbIX ciydaeB qud@ysun. [IpakTuyeckue MeTomabl
npoBefeHus 1udPpy3noHHbIX npoueccoB. CTPYKTypHbIE CXeMbl AUP(Y3UOHHBIX
IICYCH.

HNonnoe nerupoBanue. MeToabl MONY4YEHHUS HIIEKTPOHHBIX W HOHHBIX
nyuykoB. [lmazMoxumuyeckue W HMOHHO-TUIA3MEHHBIE METOJbl  00paboTKH
NOJYIPOBOAHUKOBBIX, AMDJIEKTPUUYECKUX M METAJUIMUECKHX cioeB. JleekTsl,
BHOCUMBIE€ JJIEKTPOHHO-MOHHOM 00paOOTKOM, M UX ycTpaHeHue. MeTo/bl
ObicTpoii TepMudeckoil 00paboTku. KOHCTPpYKTUBHBIE CXEMBbI OCHOBHBIX THUIIOB
000pyAOBaHUS AJi SJEKTPOHHO-MOHHOW U HOHHO-XUMUYECKON 00pabOTKH.

Onurtakcus. [lpakTuyeckue METOAbl SMHUTAKCHAIBHOTO HapalldBaHHUS.
Metonbl KOHTpOJISI SNUTAKCHUAJIBHBIX cioeB. Pacrnpenenenue mnpumeceil B
AIUTAKCUANBHBIX ciosX. JledhexkTsl snuTakcuandpHbIX ciioeB. [lomydenue
AIUTAKCUAJIBHBIX TeTepornepexonoB. HapamuBanue snMUTaKCHANbHBIX IUICHOK.
O6opynoBaHue sl AMUTAKCUATBHOT'O HAPALTUBAHUS TJICHOK.

Tepmuyeckoe OKUCIEHUE KPEMHHUS B Mapax BOJBI, B CYXOM M BIJIaJKHOM
KHUCIIOPOJIe, HUCIApEHHWE M KOHJEHCAluus B BaKyyMe, aHOJHOE OKHCIICHHUE,
XUMHYECKOE OCAXKIEHHWE OKHMcla M3 Tra3oBoil  (as3pl.  Mackupyromas
CIIOCOOHOCTH IJICHOK JBYOKHUCH KpPEMHUS. 3apsDKCHHbIE MPUMECH B TUICHKAX,
METOAbI U3MEPEHUs 3apsa MmiaeHoK. [IeHKn HUTpruaa KpeMHUsI.

[lonyyeHne TOHKHUX IUIEHOK TEPMUYECKUM HCIApEHUEM B BaKyyMe.
HNonHoEe pacnbuieHHE, WOHHO-TUIa3MEHHOE aHOAUpPOBaHUE. XHUMHUYECKOE
ocaxkJieHne u3 razoBoi (azel. OOOpyAOBaHHUE I MOTYYEHUSI TOHKUX TUICHOK.
Marepuansl TOHKOIZIEHOYHOW TEXHOJIOTHH.

®oromutorpadus. OCHOBHBIE THIIBI 000pyI0BaHUS 1 GOTOIUTOrpaduu.
OnextpoHonuTorpadusi,  pPeHTTEHONIUTOrpadus, WOHHas  jwmTorpadwus.
Pa3zpemaromass  cnocoOHOCTP M MakCUMajlbHOE  TOJE  M300pakeHUs.
@®ortomabnonsl M uX TexHonorud. JlepekTsl MHKpocxeM, CBSI3aHHBIE C
dboTomuTorpadUICCKUMHU IIPOIICCCAMH.

Metoapl M30JALMM  3JIEMEHTOB  MoaynpoBoaHUKOBbIX MC. W3onsuus
p-n mepexoaoM. WM3omnaHapHas TEXHOJOTHUS, SIUK-TIPOLECC, TEXHOIOTHUs
"KpeMHU# Ha uzonsTope".

Texnomorust ToHKO- M TojcTorieHouHblx MC. COopka U MOHTax
MOJIYIPOBOJHUKOBBIX ~ IpUOOpPOB M HMHTErpajbHbiXx  cxeM.  Kopmyca
[IOJIYIPOBOJHUKOBBIX ~ NPUOOPOB M HMHTErpajbHbIX  cXeM.  MeToabl



repMeru3aiuu. beckopnycHele mpuOopsl. Meroasl OTBOAa Temiia B
MOJIyIPOBOJHUKOBBIX npudopax u NUC.

OcHoBHble HamnpasieHusi cosepuieHcTBoBaHuss CbHUC. Iloeiuenue
crenieHu uHTerpanuu u osicrponericteust CbUC.

OpraHuzanusi KOHTPOJI KayecTBa MOJIYNPOBOJIHUKOBBIX npubopoB u MC.
Mertoasl n3MepeHUsl CTAaTUYECKUX, TUHAMUYECKUX U UMITYJbCHBIX MapaMETPOB.
Meronpl  W3MEpeHUsT ~ IIYMOBBIX  XAPAKTEPUCTHUK  IOJYHPOBOJIHHKOBBIX
npubopoB. Meroas! kouTpois BYC u CBUC.

Bunbl npon3BOACTBEHHBIX UCIIBITAHUN. KOMMYECTBEHHbIE XapaKTEPUCTUKHU
HaJCKHOCTU. ODKCIUTyaTallMOHHAs HaAeKHOCTb. HanexnocTts smementoB HMC.
Knaccudukanmss ©  OCHOBHBIE BHJBI OTKa30B. MexaHM3Mbl  OTKa30B.
Cratuctuyeckue U puU3nyecKue METO/Ibl aHAJIU3a U IPOrHO3UPOBAHUS OTKA30B.
Metonbl TOBBINICHUS HAACKHOCTH MOJIYNPOBOAHUKOBBIX mpubopoB u HC.

JleiicTBUE paualuy Ha MOJTYIPOBOIHUKOBBIE PUOOPHI U MUKPOCXEMBI.
3. IIpuGopsI TBepaAOTEIBbHOM 3JIEKTPOHUKH U MUKPO3JIEKTPOHUKHA

[TonynpoBogHuKOBbIE aUOABL. OCHOBHBIE MAPAMETPbl MU XApaKTEPUCTUKHU
IUOJIOB, UX 3aBUCUMOCTb OT TEMIIEPATYPhl U PEKUMA. DKBUBAJICHTHBIE CXEMBI.
NMnynbcHbIE H = YacTOTHBIE CBOMCTBA JWOAOB. BpIIpsAMUTENbHBIE U
UMITyJIbCHBIE ~ IHOIBI.  J(MOOBI €  HakoIUIEHWMEM  3apsia. Bapukamsl.
Crabunutponsl. TyHHENbHBIE U OOpaIlleHHbIE AMOJbI. JIaBUHHO-TIPOJIETHBIE
nuoanl. JAnonel lorrku. Jlnoas: I'aHHa.

bunonapusie  Tpan3uctopbl. CTpyKTypa W  NOpPUHLUMN  JCHCTBHUS.
Pacnipenenenne Hocuteneit B obnactax Tpansuctopa. dPpdekt Ipau. OCHOBHBIE
napaMeTpbl M XapakTEepUCTUKUM TPAH3UCTOPOB, UX 3aBUCUMOCTH  OT
TEMIIEPATypbl U peXKUMaA. DKBUBAJICHTHBIE CXEMbl U MAaTEMaTUUYECKUE MOJIEIU
TpaH3ucTopa: Mojenu Joepca-Moina, JIuaBuiia, 3apsaoBas.

NmmynbcHBIE U 4aCTOTHBIE CBOMCTBA TpaH3UCTOpPOB. PaboTa TpaH3ucTopa
IpU BBICOKOM YypOBHE WHXeKIuu. I[Ipo0Goil TpaH3UCTOPOB M CMBIKAHHE
nepexonoB. [lepexoansie mpoliecchl B TPAaH3UCTOPE MPU pabdoTe B KIHOYEBOM
pexume. lllymbl B Tpansuctopax. Moinsie Tpanzuctopsl. CBU-TpaH3ucToOpBbl.

Tupucropsl, npuHIHMI WX JOeWCTBUS © Kinaccudukanusi. OCHOBHBIE
apaMeTpbl U XapaKTEPUCTUKHU.

[TonmeBbie Tpansuctopel: ¢ MJIII-cTpykTypoi, € p-n OEPEeXOaOM, C
6apsepoM [llortkn. M/II - TpaH3UCTOpPBI C UHAYUUPOBAHHBIM U BCTPOCHHBIM
KaHanamu. llpuHomn pedictBua. Monpynsauus JiuuHbl KaHana. (OCHOBHBIE

napaMeTpbl U XapaKTEPUCTUKHU MOJIEBBIX TPAH3UCTOPOB. DDPEKTh KOPOTKOTO



KaHana. OKBUBAJICHTHBIE CXEMBbl IIOJEBOrO0 TpaH3UCTOpa. YacToTHbIE U
HMMITYJIbCHBIE CBOKCTBA MOJIEBOrO TpaH3ucTopa. lllyMbl mosieBoro Tpan3ucropa.
MHOII- cTpyKTypHI.

Wurerpansubie Mukpocxembl. Knaccugukamus MC 1mo KOHCTPYKTUBHO-
TEXHOJOTUYECKOMY U  (QYHKIMOHAJIBHOMY MpH3HAKaM. OIJEMEHTBl U
KOMITOHEHTBhI TOHKO- U TojicTomieHouHbIX TuOpuanbix MC. IlpoexTupoBanue
IUIEHOYHBIX PE3UCTOPOB M KOHJEHCATOPOB. DJIEMEHTHI IOJIYIIPOBOAHUKOBBIX
NC na OUNONSPHBIX TPaH3UCTOpAxX: IUOAbI, PA3HOBUAHOCTU TPAH3UCTOPOB,
PE3UCTOPBI, KOHAEHCATOPHI; MPOEKTHPOBAHUE TPAH3UCTOPOB, PE3ZUCTOPOB,
koHJeHcatopoB. OneMeHTsl MIC Ha MOII- TpaH3ucTtopax; NpOEKTUPOBAHUE
Tonojioruu snementoB MOII-UC.

OcobenHoctu IPOEKTUPOBAHMS YHU(PULIHUPOBAHHBIX u
cneunanusupoBanHbix CBUC. IIpoexktupoBanue 3aka3nbix CBHUC Ha ocHOBe
OMOIMOTEUHBIX FJIEMEHTOB.

[Ipoextupoanrie BUC Ha ocHOBe 0a30BbIX MATPUYHBIX KPHUCTAJIOB.
[IpoextupoBanne CBUC Ha ocHoBe IIJIMC. S3blku onmcaHusi NPOEKTOB.
Apromatuzanus npoextuposanus 1C.

OnementHass 6aza CBUC. Ilpubopsl ¢ 3apsgoBoil cBs3bio. OCHOBHBIC
XapaKTEePUCTUKU U 00JIACTH PUMEHEHMS.

OnrosnekTpoHHble npubopsl. HasHaueHne u o0sacTé NpPUMEHEHMS.
doronpueMHUKH: (pOTOpPE3UCTOPHl, POTOANOABI, (OTOTPAH3UCTOPHI, JJABUHHBIE
doroanomabl. ITosrynnpoBOJHUKOBBIE U3ITy4aTeNn: CBETOIMOBI,
AJIEKTPOJIIOMUHECHIEHTHBIE MPUOOPHI, Jlazepbl. ONTPOHBI U ONTORIEKTPOHHBIE
UHTETPAlIbHBIE MHKPOCXEMBI. AKYCTO?JEKTPOHHMKA, MarHUTOMIEKTPOHUKA,
KPUO3JIEKTPOHUKA.

4. MUKpOCXeMOTeXHHKA

Knaccuduxkaius uvHTErpambHbIX CXeM MO (YHKIIMOHAIBHOMY MPH3HAKY.
AHanoroBble HHTETpaJibHbIE CXeMbl. ICTOYHUKH TOKA, UCTOUHUKU HAMPSHKEHUSL.
Huddepennmanbabiii kackan. Oneparuonnasie yemmmrtenu (OV).

[{udpoBsie MHTETpANTBHBICE CXEMBI W WX KiIacCUUKAIMSA. DIECKTPOHHBIC
kimoun. Jlnonnsle kinroun. Kitoun Ha OUMONSIipHBIX TpaH3ucropax. Kiroun Ha
M/II-tpan3uctopax. OCHOBHBIE 3aKOHBI anreOpel  Joruku. CrocoObI
MPEACTAaBICHUS JIOTUUECKUX (PYyHKUHUM. MeToabpl MUHUMHU3ALUU JTOTHUYECKUX
dbynkuuii. Beimonnenue apu(pMeTUIECKUX omnepaunui.

OYHKIMOHAJIBHO-TIOIHBIE CUCTEMBbI JIOTUYECKUX 3JIEMEHTOB.

[IpoexTupoBaHue  JOTUYECKOM  CTPYKTYpbl  HU(PPOBBIX  MUKPOCXEM.



Homenknatypa mugpossix MC. OcHOBHBIE mNapamMeTpbl M XapaKTEPUCTUKHU
uuppoBeix MC. OCHOBHBIE THUIIBI IOTUYECKUX  DJIEMEHTOB Ha
OUTIOJISIPHBIX TPaH3UCTOpaXx.

TpanzuctopHo-Tpan3uctopHeie Jiorudeckue 3nemeHTol (TTJI, TTJITTT).
OMUTTEPHO-CBsI3aHHBIe Jornueckue anemMeHnTsl (DCJI). Jlornueckue 371eMEHTHI
¢ uHXeKIIMOHHBIM TuTaHueMm (M2JI). OcHOBHbBIE TUIBIJIOTUYECKUX 3JIEMEHTOB
Ha MJ/II-TpaH3ucTopax ¢ OAWHAKOBBIMHU W  JONOJHAIOIIMMU  THUIIAMU
IIPOBOJIUMOCTH.

NHTerpanibHble  TpUITEphI, MNPUHIUIBI TMOCTPOEHUS W  OCHOBHBIC
xapaktepuctuk. Kiaccudukanus u crpyktypa TtpurrepoB. Peanuzarus
tpurrepoB Ha snementax TTJI, DCJI. Tpurrepsr Ha MJII-TpaH3ucropax.
Kom6unarnmonunsie mudpossie UC. [lemmudparopsl. [IpeodbpazoBarenu KomoB.
Cymmaropsl.  [locnenoBaTenbHOCTHBIE HHM(PPOBBIE HUHTETPATBHBIE  CXEMBI.
Peructppl. Cuerunku. IlonynmpoBOAHMKOBBIE 3allOMHHAIOLIUE YCTPOWCTBA
(3Y). OneparuBnbie 3Y Ha OUIMONIAPHBIX U MOJIEBBIX TpaH3UCTOpax. OCHOBHBIE
THUIIBI 3aIIOMUHAIOIIMNX 3JIeMEHTOB (33). Junamuueckue 3Y, ux opraHuzanus u
CTPYKTYpa. ITocTtossHHBIE 3y (I13Y). [Iporpammupyemsbie 3V.
[Tporpammupyemsbie norudeckue Matpuilsl U [IJIMC. Mukpornpoliieccopsl.

5. TBepaoTesibHbIe NPUOOPHI U YCTPOIMCTBA CBEPXBBICOKUX YACTOT

DOKBHUBAJICHTHOE MPEJCTABICHUE SYEHKHU MEpeNarolleil JUHUM U BBIBOJ
BOJIHOBOTO YPaBHEHUS i1 KOMIUIEKCHBIX AMIUIMTYJ HANpsKEHUS M TOKA.
KommuiekcHast mocTtostHHass pacnpoctpaHenus. [laparomas u  OTpakeHHBIE
BOJIHBL. BostHOBOE conpoTuBnenue. ®a3zoBas CKOPOCTh U JITIMHA BOJIHBI B JINHUHU.
Koadhdummentsr otpaxenus. Kosddumuent crosueir Bomubl. Kpyrosas
auarpamma.

OO0mme cBOMCTBA MU OCHOBHBIE THIIHI BOJH B BOJTHOBOJAX, M KOAKCHAIbHBIX
U TIOJIOCKOBBIX JIMHUSX. BONHOBOOHO-LIENEBBIE W JIUAJIEKTPUUYECKHUE
BOJIHOBOJIbL. 3aTyXaHUE B JIMHUU. BonHOBOE comnpoTuBiaeHue JTUHUU. OCHOBHbBIE
TUIIBI M TapameTpbl pe3oHaropa. J[oOpOTHOCTH pe30HATOPOB U METOHABI €€
VU3MEPEHHS.

Hamnpagnsitonue snementst CBY  TpakToB (MOCTOBBIE YCTpOMCTBa U
HanpaBieHHble oTBeTBUTENH). Depputei Ha CBUY. Dddexr Dapanes.
@®eppUTOBbIE BEHTWIW, LHUPKYIATOPHl W pe3oHaTtophl. a3zoBpamiatenud U
kommyTtatopel CBUY. IlonocoBbie (GUIABTPHl HA MHUKPOMOJOCKOBBIX JIMHUSIX.
OuiabTpbl BEPXHUX U HUKHUX 4acTOT. CrocoObl 3ajaHusi YacTOTHOU

XapaKTEPUCTUKHU TOJIOCOBOrO Mpolyckaroiiero ¢uibrpa. OnpeneneHue yucia



3BEHbEB (PUIIbTpA AJIs ciy4yaeB annpokcuManuu Yeosiesa u barrepsopaa.

Bapaktopusie auoast CBY, pin-muoasi, muomel ¢ Oapbepom IlloTTkw,
TYHHEJIbHbIE W OOpalleHHbIe JUOJbl. DKBUBAJICHTHBIE CXEMbl U NPHUMEHEHHE
IUONO0B. JIaBUHHONPOJIETHBIE JOUOMABI, WHKEKLIMOHHO-IIPOJIETHBIE IUOABI U
nuonbl ['anna. CBY renepatopsl, yCUIMTENN, YMHOKUTEIU U IPE0Opa3oBaTENH
4acTOThI Ha JJABUHHO-TIPOJIETHBIX AUOoAaxX U nuonax I’ aHHa.

CBY OunonspHble M TMOJEBbIE TPAH3UCTOPbI MU WX cheuuduxa.
OxBuBaneHTHblE cxemMbl CBY TpaH3uCTOPOB M HMX NpUMEHEHHE. TeHIeHLIHH
Pa3BUTHS COBPEMEHHBIX MONYNpoBOAHUMKOBBIX CBY mpubOopoB U ycTpoiulCcTB.
[TonynpoBoJHUKOBBIE MPUOOPHI Ha pa3MepHbIX KBAaHTOBbIX 3ddekrax. CBY
UHTErpajbHbIE YCTPOUCTBA. TEXHOJOrMYECKHE WU KOHCTPYKTHUBHBIE OCHOBBI

CBY UC. ITaccuusie CBY ycTpoiicTBa 1 UX 3JIeMeHTHas 0asa.
6. IlpuGopsl Ha KBaHTOBBIX 3 PexTax

Hanorexnonorusi. Hanosnektponuka. IIpuHIMn HEONMpeneneHHOCTH.
KBanToBaHue »HEpPruM HJIEKTPOHOB B TNOTECHUHAILHOW siM€. YpaBHEHUE
[penunrepa. TynuenbHbii 3 dexr. KoaddumueHtr mnpoxoxaeHus u
K03 (OUIMEHT OTPa’KEHHUS NPU TYHHETUPOBAHUU YACTHIL.

[TpuHIMn paboThl CKAHMPYIOUIETO TYyHHENIbHOro Mukpockomna (CTM).
Knaccupukammus CTM. Pexumbr pa6otei CTM. OCHOBHBIE MNPUHITUIIBI
TYHHEIBHO- 30HA0BOI HAHOTEXHOJIOTUH.

CBepxpenieTkH. DHepreTuYecKue JIAAarpaMMbl CBEPXPELIETOK.
Oco0EHHOCTH TPOXOXKACHHS IJIEKTPOHOB UYEpPEe3 HAHOPA3MEPHBIE CTPYKTYPHI.
[loHssTHST O KBAHTOBBIX sIMaX, MOTEHIMAIBHBIX Oapbhepax, KBAHTOBBIX
IIPOBOJIOKAX M TOYKaX. TyHHENIBbHBIE TPAH3UCTOPHL. ['eTepornepexoHbIe
CTPYKTYpbl C BBICOKOW TIOJABMKHOCTBIO HOcuTeled Ha ocHoBe GaAs.
TpaH3uCTOpPBI Ha TOpPSYUX OIJIEKTPOHAX. PE30HaHCHO-TYHHEIBHBIA JUOJ.
TpaH3UCTOPBI C PE30HAHCHBIM TYHHEJIMPOBAHUEM.

OnronaHosnekTpoHuka. KBaHToBble BhluKcCieHHs. KBaHTOBbIE MPUHIIUIIBI
00paboTKH ¥ mepeaur HHPOPMAIIUH.
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HNuTepHeT pecypcenl

Poccuiickas rocynapcTBeHHas oudanoteka http://wwwi/rsl.ru

Poccuiickas nanmonanpnas oudbimoreka http://www/nsl.ru

Bcepoccuiickas rocymapcTBeHHass OMOIMOTEKa WHOCTPAHHOW JUTEPATYPHI
uMm M.U. Pynomuno http://www/libfl.ru

bubnanoreka Axagemuun Hayk http://wwwi/rasl.ru.

bu6mmorexa PAH 1o ecrectBerHbiM Haykam http://wwwi/benran.ru.

I'ocynapcrBennas nyoJIMYHas HayYHO-TCXHUYCCKast oubnmoTeka
http://www/gpntb.ru
I'ocynapcrBennas nyoJIMYHas HayYHO-TCXHUYCCKast oubnmoTeka

Cubupckoro ornencuus PAH http://www/spsl.nsc.ru/

lenTpansHas HaydHass OumOnmoTeka JlampHeBocTOuHOTO OTAeneHus PAH
http://lib.febras.ru

LentpanbHass HayuHasi OubnuoTeka Ypaibckoro otaenenus PAH
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http://www.uran.ru
bubnuoteka konrpecca http://www.los.gov/index.html
bpuranckas HanmonanbHast Oubmuorexa http://www.bl.uk

®paniry3ckas HalloHaIbHast OuomoTeka http.//www.bnf.fr.

Hemenkas nanmonansaag oubiauoreka http://www.ddb.de

bubnuoreunas cerb yupexaeHuid Hayku u oOpazoBanuss RUSLANet
http://www.ruslan.ru:800/rus/rcls/resources

LenTpanbHast ropojckas yHuBepcanbHas 6ubnuoreka um. B. MasikoBckoro
http://www.pl.spb.ru

Hayuynas Oubmuoreka wum. M. Toppkoro Cankrt-IlerepOyprckoro
I'ocynapcrBennoro yausepcurera (CII6I'Y) http://www.lib.pu.ru
dynnamenTtansHas 6udnmnoreka Cankr-Iletepoyprckoro ['ocygapcTBeHHOT0

[TonuTexHU4ECKOro YHUBEPCHUTETA (CIIoI'TrY)
http://www.unilib.neva.ru/rus/lib/

OneKkTpoHHbIe choBapu, Buxunenus, dain-cepeep RusMANUAL.RU.
http://radiotehnica.com, htt://nice/artip.ru/, RadioSovet.ru, Radiolomaster,
www.mirmr.net, RadioRadar u ap., syekTpoHHBIE OMOIMOTEKH, TOUCKOBBIC

MalllUHBI.
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