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BBenenue

Llenpr0 TUCHUIIITMHBL ABJISIETCS U3yUYeHUE (PU3UKH DIIEKTPOHHBIX MPOILIECCOB
B BaKyyMe, TBEpbIX TeJlax, Ha TpaHulaX pasjielia Cpel U MPUHIIUIIOB MOCTPOCHHUS
U pabOThI 3JIEKTPOHHBIX MPUOOPOB PA3TUYHOTO HA3HAUYCHUS. JTO OJHA U3
OCHOBHBIX TEOPETUUYECKUX TUCIUIUINH CIEIHATbHOCTH, MO0 06€3 3HaHUS (PU3UKU
paboThI MPUOOPOB HEBO3MOXKHBI CO3HATENIbHBIC U A(P(HEKTHUBHBIC ITOXOIBI K
pa3pabotke POC. ®u3nko-TeXHHUECKNUE OCHOBHI SJICKTPOHUKH BKJIIOYAIOT B CE0s
OCHOBBI (DU3UKHU TBEPOTO TEJa; MPUHIUIIBI UCIIOIB30BaHUS (DU3HMUECKUX
3¢ (HEeKTOB B TBEPIOM TeJI€ B 3JCKTPOHHBIX MPUOOpaxX U yCTPOMCTBAX
TBEPAOTEIBHOMN 3JEKTPOHUKH; KOHCTPYKIIUU, TApaMeTpPhl, XapaKTePUCTUKU U
METO/Ibl UX MOJICIIMPOBAHHUS; OCHOBHBIE (PU3UUYECKUE MPOIIECCHI, JICKAIIUE B
OCHOBE MPUHIUIIOB JIEHCTBUS TPUOOPOB U YCTPOICTB MUKPOBOIHOBOM
3JIEKTPOHUKH, a TAKKE METObI UX aHATUTUYECKOTO OITUCAHMS.

- CamocrodarenbHas pabora — IUlaHHpyeMas YyuyeOHas, ydeOHO-
UCCIIEIOBATENbCKasA,  Hay4dyHO-HCCIeAoBaTenbckas  paboTa  oOywaromuxcs,
BBINIOJIHSAEMasi BO BHEAYJUTOPHOE BpeMs IO 3aJaHUI0 U IPU METOAMYECKOM
PYKOBOJCTBE TIperojaaBarelisi, HO 0e3 ero HEemoCpPeACTBEHHOTO yuacTusi (mpu
YaCTHYHOM HETIOCPECTBEHHOM Y4aCTHUH MPETOAaBaTeNsl, OCTABIISIONIEM BEAYIIYIO
poJIb 32 paboTON 00yUYarOIITUXCS).

- CamocrodarenbHasi pabota oOyuaromuxcs (manee — CPO) B BVY3e
ABJIIETCSI BaXXHBIM BHUJOM Yy4e€OHON M Hay4YHOUW NESITENBHOCTH OO0YyYarollerocs.
CPO wrpaer 3HAYUTEIbHYIO POJIb B PEUTUHTOBOM TEXHOJIOTUH OOyYECHUSI.
OOyuenue B BY3e Bkitouaer B ce0s /1Be, IPAKTUUECKH OJMHAKOBBIE 10 00bEMY H

B3aMMOBJIMSIHUIO YacTH — TMpollecca OOy4YeHHs U Mpollecca CcamMoOOydYeHUs.
[Toatomy CPO nomxna crath 3(h(QEKTUBHONW U II€JICHANPABIEHHON paboTOon
oOydJarommxcs.

- K coBpemeHHOMY cCHenMamuCTy OOIIECTBO MPEIBSABISECT TOCTATOYHO
IIUPOKHM TIepeueHb TpeOOBaHUM, CPeAN KOTOPHIX HEMAJIOBAXKHOE 3HAUCHHE UMEET
HaJIM4YM€ y  BBIIMIYCKHUKOB  OMPENEICHHBIX  CIIOCOOHOCTEH M yMEHHS
CaMOCTOATENLHO  JM0OBIBaTH  3HAHWS ~ W3 PA3IUYHBIX  HWCTOYHHKOB,
CHUCTEMATU3UPOBATh TOJYYCHHYI0 HH(OpMAIMIO, TaBaTh OICHKY KOHKPETHOM
cutyanun. @opMUPOBaHUE TAKOTO YMEHHS MMPOWCXOANT B TCUCHHUE BCETO MEpUOa
OoOydYeHHS Yepe3 yIacTHe OO0yJaroIUXCsl B MPAKTHUSCKUX 3aHITHUAX, BBHITOJTHCHHE
KOHTPOJIBHBIX 3aJaHUi M TECTOB, HAMHCAaHUE KYPCOBBIX M  BBIMYCKHBIX
kBauuKanuoHHbIX padoT. [Ipu stom CPO wurpaer pemarouryro pojib B XOJi€
BCEro y4eOHOro Ipoiiecca.

- B mpomecce camoctosTensHON paboThl 0oOydaromuiics mnpuooOperaet
HABBIKM CaMOOPTaHU3AIMH, CAMOKOHTPOJIA, CaMOYMPAaBIICHHS, caMOpedIeKCUn U
CTAaHOBUTCS aKTUBHBIM CAMOCTOSITEIIbHBIM CyOBEKTOM YUEOHOMU ACATEIHHOCTH.

- ®opmBI caMOCTOSATETHLHON pabOThl O0ydaromuUxcs pasHooOpaszHbl. OHU
BKJIFOYAIOT B CeO:



- U3y4YeHue y4eOHON, HAyYHOW U METOJIUYECKON JINTEepaTyphl, MAaTEPHAIIOB
NEPUOJIMYECKUX U3JIaHUN C MPUBJICUYEHUEM BJIEKTPOHHBIX CPENICTB O(UIIMAIBHOM,
MaTeHTHOM, CTATUCTUYECKOM, IEPUOANICCKON U HAYIHOU MH(GOpMAIIUH;

- MMOJITOTOBKY JTOKJIAJ0B U peepaToB, HAMMCAHUE KYPCOBBIX U BBIITYCKHBIX
KBaJIU(UKAIIMOHHBIX PaboT;

- ydactue B paboTe CTyJeHYECKUX KOH(PEPEeHINI, KOMIUIEKCHBIX HAyYHbIX
UCCIIEIOBAHUSIX.

- CamocTtosaTenpHass pabota mpuoOIIaeT oOydyaromuxcs K HaydYHOMY
TBOPYECTBY, IOMCKY U PELICHUIO aKTyaJIbHBIX COBPEMEHHBIX MPOOIIEM.

- OcHOBHOI1 (OpMOIT caMOCTOSITENFHOM pabOThl 00YUYAIOLIETOCS SBIISETCS
U3YYEHUE KOHCIIEKTa JEKUWW, UX TOMNOJHEHUE, PEKOMEH/IOBAHHOM JUTEPATYPHI,
aKTUBHOE y4aCTHE HA MPAKTUYECKHUX U JTA0OPATOPHBIX 3aHATHSIX.
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ConepkaHue U METOJUYECKUE YKA3aHUs K U3YUEHUIO TEM AUCIUTLINHbI
1. OcHOBBI 30HHOI TeOPHUH TBEPABIX TeJl.

Conepxanue

Hcropuueckue 3Tansl pa3BUTHS KBAHTOBOM 2JICKTPOHUKH.

OcHOBBI 30HHOM Teopuu TBepIbIX Tesl. KBaHTOBas ctatucTuka. KBanToBas
TEOPUS TEINIOEMKOCTH.

DHepPreTUYeCcKue COCTOSTHUS aTOMOB, MOJIEKYJT U TBEP/IbIX TEIL.
B3aumoieiicTBrE 371€KTPOMAarHUTHOTO U3TyUYEHHS C aTOMHBIMU CUCTEMaMU U
TBEPJIBIMU TEJIAMH.

Pexomenayemas murepatypa [1] C. 15— 35, [2]

Bormpocs! miist camonpoBepku

1. Kakoii maTepual Ha3bIBaeTCs MOJYNPOBOJHUKOM? J[aiiTe onpenesneHne
BAJICHTHOM 30HE, 30HE IPOBOJIMMOCTH U 3aIIPEIICHHOMN 30HE.

2. Uem oTnimyaetcs pacnpenencaue @epmu-Jlupaka ot pacupeaciacHus
Makcseiia — boisimana?

3. Kakoe cocTtossHue HOCUTENEH 3aps10B HA3bIBAETCSI HEPABHOBECHBIM?

2. OcHOBHbBIE mapamMeTpsl n CBOJiCTBA MOJIYIIPOBOJIHHKOB.

Conepxanue

OcCHOBHBIE ITAPAMETPHI U CBOWCTBA MTOJIYITPOBOAHUKOB.
DJIEKTPONPOBOJHOCTH MOIYIIPOBOIHUKOB U SIBJICHUS NIEPEHOCA 3apA10B. BiusHue
TEMIIEPATYPBhI, CBETA, BHEIIHETO I10JIs1 HA MJIEKTPOIPOBOIHOCTD ITOJIYIIPOBOIHUKA.

[IpumecHbIe MOTYTIPOBOAHUKHU. DIEKTPONPOBOAHOCTD MTOIYITPOBOIHUKOB H
SBJICHUS [IEPEHOCA 3aps10B. BiausHue TemnepaTypsl, CBETa, BHELIHEIO M0JIs Ha
AIIEKTPOIPOBOIHOCTD IIPUMECHOTO MOIYIPOBOJHHUKA.

Pexomenayemas nutepatypa [1] C. 15 — 35, [2]

Bomnpoce! niist camonpoBepku

1. YTo Takoe OCHOBHBIE 1 HEOCHOBHBIE HOCUTEIIN?

2. Yto Takoe cOOCTBEHHAs! KOHIICHTpAIHs?

3. KakoBbl OCHOBHbBIE MEXaHU3Mbl PEKOMOMHAIIMY HOCUTENIEH 3apsiia B
MOJYTIPOBOJHUKAX ?

4. Yto Ttakoe auddy3us Hocuteneit 3apsaa? Kak nud@y3Hsiii Tok
BBIPAXKAETCA KOJIMYECTBEHHO?

3. DJIeKTpHYecKue nepexo/bl, TUIILI U KiaaccupuKanus.

Conepxxanue



DNEeKTpUYECKUE MTePEXOIbl, TUTIHI U Kiaccudukamnms. CTpyKTypa u
OCHOBHBIE TapaMeTpsl N-P nepexo1a. PABHOBECHOE U HEPAaBHOBECHOE COCTOSTHUE
N-p nepexojia. BeiBoa popMyIibl BOJIBT-aMIIEPHOM XapaKTEpUCTUKH N-P mepexo/ia.
[[InpunHa 1 eMkocTh n-p niepexoja. [Ipobdoii n-p nepexoya. [lepexoapl Ha OCHOBE
KOHTAKTa METAJI-TIOJIYITPOBOAHUK.

Pexomennyemas nureparypa [1] C. 35 — 65, [2]

Bomnpoce! niist camonpoBepku

1. Uto takoe p-n nepexon, nepexon lllorTku, rereponepexon?

2. Yem 00BsACHSETCS UICKPUBJICHHUE YHEPTETUUECKUX 30H Y IOBEPXHOCTH
MOJIyIPOBOJHUKA?

3. UeM ompezensercs: BeIMYMHA MOTEHIIMATILHOTO Oaphepa P-N mepexoaa?

4. TlosicHuTe BIUSHUE OOPATHOTO HAMPSHKEHUS HA BEIMUYUHY
NOTEHUUAIBHOIO Oapbepa

5. M3o6pa3ute BAX uneansHoro p-n nepexoaa?

6. B ueM omiinumne nepexona IlorTku u rereponepexoa ot p-n nepexona’?

4. lnoanl

Conepxanue

[TomympoBOIHUKOBBIE TUOIBI — YCTPOMCTBO, Kiaccu(ukarys, IpuMeHEHHE.
Oco0eHHocTr paboThl IPUOOPOB C OTPULATENBHBIM JU((PepeHInaTbHBIM
COIPOTHBIIEHUEM: TYHHEJIBHBIX JTUOJ0B, TUOI0B |'aHHA, TaBUHOMPOJIETHBIX
JTNOJIOB.

Pexomenayemas nutepatypa [1] C. 124 — 146, [2], [3] C. 67 - 101

Bonpocs! miist camornposepku

1. I[IpuBeauTe KIacCUPHUKALUIO UOOB.

2. Ilouemy ObIcTpoAciicTBUE Aroaa ¢ iepexonoM LlloTTku Gonbiie, yem y
JMojia ¢ pP-n mepexoaom?

3. OnuimTe TPUHIUI paboThl CTAOMIUTPOHA.

4. Ha kakoM yuactke BAX TyHHENbHOTO 11012 HAOIIOJAI0TCS KBAHTOBBIE
b dexTrI?

5. O0OBsicHUTE 3aBUCUMOCTh €EMKOCTH BapHKara OT HAMPSKEHUS.

6. Uto Takoe JIII u nuon I"anna?

5. bunoJisipHbIe TPAH3UCTOPHI

Conepxanue

dusznvecKre 0OCHOBBI Pa0OTHI OUITOISAPHOTO TPAH3UCTOPA. XaPAKTCPUCTHKH
1 TIapaMeTphbl OMIOJIIPHBIX TPAH3UCTOPOB. THIIBI OMIOJIAPHBIX TPAH3UCTOPOB U UX
npuMeHeHue. MHorocnonHbie CTpyKTypbl. OCOOEHHOCTH paOOThI YIPABISIEMbBIX
HEYMPABJISIEMBIX TUPUCTOPOB.



Pexomenayemas nmureparypa [1] C. 150 — 195, [2].

Bompocsl 1t camoripoBepku

1. O6bsicHUTE NPUHLIUT PAOOTHI OUTIOISPHOTO TPAH3UCTOPA B PEKUME
YCWJICHHS U B KJIIOUEBOM PEKUME.

2. Hapucyiite 30HHYI0 Tuarpammy N-p-N TpaH3UCTOpa B PABHOBECHOM
COCTOSIHUU

3. Haiite onpezaeneHue GU3NIECKUM MapaMeTpaM OUMOISIPHOTO
TpaH3HUCTOpa, a Takke h u y mapamerpam.

4. HapucyiiTe cxeMy 3aMeIleHus] TPaH3UCTOpa B (PU3MUECKUX MapaMeTpax,
h-mapamerpax u y-mapamerpax.

5. Ilepeuncnure cxembl BKIHOUEHUS TPAHZUCTOPA.

6. Uto Takoe coctaBHOM TpaH3uctop? Hapucyiite cxemy U ONUIIUTE €ro
XapaKTEPUCTUKHU.

6. ITosieBbIe TPAH3UCTOPBI

Conepxanue

®duznyeckre OCHOBBI padOThHI MOJIEBBIX MPUOOPOB. CTPYKTypa MeTasui-
JUAJIEKTPUK-TIONYTIPOBOAHUK. SABJIeHUs] 00eAHEHUS, 000TallleHUs U UHBEPCUU
MOJIyTPOBOTHUKOB. [TOHSATHE TOBEPXHOCTHOTO MOTECHIIMANA. THITHI TTOJIEBBIX
TPaH3UCTOPOB U OCOOCHHOCTH MX NMpUMeHeHus. [lapamMeTphl U XapaKTEepUCTUKH
TIOJICBBIX TPAH3UCTOPOB.

Pexomenayemas nmureparypa [1] C. 197 — 251, [2].

Bonpocs! miist caMmornpoBepku

1. [IpuBenuTe KIIaccu(PUKAIUIO MOJIEBBIX TPAH3UCTOPOB.

2. Yem otimuarorcst MIII-TpaH3ucTOpPBI CO BCTPOCHHBIM U
WHIyIUPOBAaHHBIM KaHAJIOM?

3. IlpuBeaute BAX Bcex BUAOB MOJIEBBIX TPAH3UCTOPOB. C UeM CBA3aH
HaksioH BAX B 001actu HachIIeHUS ?

4. N300pa3ute cxemy 3aMelIeHHs T0JIEBOIO TPAH3UCTOPa C
UCITI0JIb30BAaHUEM Y MMAPaMETPOB.

5. Kakue cl0XHOCTH B HCTIOJIb30BAHNH IOJIEBBIX TPAH3UCTOPOB HA BBICOKUX
4acToTax?

7. CoBpeMmennbie CBU-TpaH3uCTOPBI, AUO/AbI U JIa3ePhI C
rerepomnepexoamMmu.

Conepxanue

['eTepocTpykTypsl B COBPEMEHHOM  MHUKPOIJIEKTpoHHKE. (OCHOBHBIC
napamMeTppl W OTJIMYUTEIbHBIE OCOOCHHOCTH TETEpPONepexo/ioB. SIBlIeHus
CBEPXMHKEKIIMM W  0Opa3oBaHMsI  JBYMEPHOTO  JJIGKTPOHHOTO Traza B
reTepornepexoie.



I'eTeponepexoanbie OUIOISPHBIE TPAH3UCTOPHI M TPAH3UCTOPHI C BBICOKOM
MOJBW)XHOCTBIO 3JIEKTPOHOB: (DU3MYECKUE TPUHLMUIIBI pabOThl U BapUaHThI
KOHCTpYKIMu. HEMT-cTpyKTypHI.

Pexomenyemas nureparypa [1] C. 58 — 65, 192 — 195, 247 — 252, 292 —
334, 407 - 421

Bomnpoce! niist camonpoBepku

1. YUto takoe reteponepexon? KakoBa oCHOBHast 0COOEHHOCTb
reTeporepexoa, KoTopas No3BOJSET MOBBICUTH OBICTPOACHCTBUE TPEH3UCTOPOB?

2. bunonsipHbIil TPaH3UCTOP C TETEPONEPEXOAOM (OHUM UITU JBYMS).
OT1nuyne oT 0OBIYHOTO OUMOJSPHOTO TPAH3UCTOPA.

3. IloneBoii Tpan3uctop ¢ nepexogom lortku. OTinnydne oT MoJIeBOro
TPaH3UCTOPA C YIPABISIONIMM P-N IEPEeX010M, TPUUMHA YIIyUILICHUS
osicTponerictus [TTLL

4. [ToneBol TPaH3UCTOP C BBICOKOM MOBMKHOCTBIO 3apsaoB (HEMT).
Kakum 06pa3oM UCHOIb3yeTcs reTeponepexo], Kak yCTPOeH y TaKOro
TPaH3UCTOpPA KaHa?

5. CBepxBsApKHE CBETOAUOIBI C rereporepexoom. [puHnmn
WCITOJIB30BAHUS TeTEpOIepexoa Il MOBBILIEHHS KIIJ| CBETOINOAA

6. [TomynpOBOTHUKOBBIE J1a3€pbl HEMPEPBIBHOTO ACHCTBHS. [IpuHInN
CO3JaHMsl, MOBBILIEHUS KI1JI ITOJYITPOBOIHUKOBBIX JIA3€POB, «OKHO MPO3PAYHOCTH
CBETOBBIX KBAaHTOB.

8. Ml/IKpOMI/IHl/IaTIOpHLIe TPAH3UCTOPbI B MUKPOCXEMaX

Conepxxanue

KOHCTpYyKTHBHO-TEXHOJIOTHYECKHE OCOOCHHOCTH 3JIEMEHTHOM 0a3bl JJ1s
NMC nuanazona CBY. TpaH3uCTOpHI ¢ yHIPABISIOMINM IEPEXOIOM METAILI-
oaynpoBogHUK. PyHKIMOHAIBHBIE BO3MOxkHOCTH M/III 1 MEII Tpan3ucTopos B
MHTETPaIbHBIX MUKPOCXEMAaX.

Pexomenayemas nutepatypa [1], C. 251 — 252, 442 — 457 [2]

Bomnpoce! niist camonpoBepku

1. KakoBbl pu3nueckrie orpaHuueHrs MUKPOMUHHUATIOPU3ALUY JJIS
pUOOPOB TBEPIOTENBHON ANEKTPOHUKH C P-N mepexoaamu?

2. KakoBsl nipenensHbie mapametrpsl M/II1-ipudopos ass
MPONOPLUHOHAIIBHOW MUKPOMUHUATIOPU3ALINN?

3. YTo Takoe U KaK UCIOJIB3YIOTCS YIIIepOIHbIE HAHOTPYOKHU?

9. D1eKTPOHHBbIE JTAMITbI

Conepxxanue



DNEKTPOH U €ro CBOMCTBA. DJIEKTPOHBI B METAIIaX. TepMO3JIEKTpOHHAS
sMUCCHUs MeTa/UI0B. DOTORIEKTPOHHAS SMUCcHsl. BTopruyHas 35ieKTpoHHas
AMUCCHUS U €€ TpUMeHeHue B prbopax. JBukKeHUE JIEKTPOHOB B PEKUME
00BEMHOTO 3apsifa. BonbT-amMrepHas xapakTepUCTHKA BaKYyMHOTO AHO/IA.

duznyeckre OCHOBBI padOThl BAKYYMHBIX TPUOJIOB, TETPOAOB, IEHTOOB.

Pexomenayemas nmtepatypa [5].

Bomnpoce! niist camonpoBepku

1. OnummTe NpUHIUI padOThI 3JEKTPOBAKYYMHOTO JTHO/IA.

2. OnumuTte TpUHLIUI PabOTHI AIEKTPOBAKYYMHOTO TPUO/A.

3. Onummre TpUHLHUI PabOTHI NIEKTPOBaKyyMHOro TeTpoaa. K uemy
MIPUBEJIO MOSIBJICHUE SKpaHUPYIOIei ceTku. ONMUIINTE JUHATPOHHBIN 3(PPEKT.

4. Onumure NpUHLIKI pabOThI AJIEKTPOBAKyyMHOTr0 neHToAa. [Ipunnun
pabOThl aHTUAMHATPOHHOM CETKH.

10. DaekTponnsie npudopsl CBY.

Conepxanue

OcoOenHocTu ABMXeHUA 31eKTpoHOB B CBY-nonisix. HaBenénueie Toku.
Pezonaropsl CBY. @u3nueckue 0OCHOBBI pabOThl KIIMCTPOHOB, JaMI Oeryiien
BOJIHBI, MATHETPOHOB.

Pexomenayemas nurepatypa [3] C. 5 - 67, [4] C. 129 — 332.

Bomnpoce! niist camonpoBepku

1. OnummTe npuHIUI paboThl ABYXPE30HATOPHOIO MPOJIETHOTO KIMCTPOHA.
2. OnumuTe TPUHITUI padOThl OTPAKATEIHLHOTO KIUCTPOHA.

3. OnuimTe TPUHIMI paboThI JaMIIbl OETYIICi BOJIHBI.

4. OnumuTe TPUHITUI pabOThI JaMITbI 0OPAaTHOMN BOJIHBI.

5. OnumuTe OpuHIUI paboThl MHOTOPE30HATOPHOI'O MarHETPOHa.



