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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

11.03.01 PaguoTexHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
®népoB Anekcanap HukonaeBuu, cTapiiuii mperno/jaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUBOPBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — crocoOHOCTL CaMOCTOATEILHO MPpOBOAUTE 3KCIIEpMMEHTAJ/IbHbIE UCC/Ie40BaHUSA W KMCII0/Ib30BaTh
OCHOBHBGIE IMTPpUEMBI O6pa6OTKI/I " npeCTaB/JIe€HUA MOTYyUEHHBIX JaHHBIX
OIIK-3 — crnocobHOCTh MNPpUMEHATb METOAbI MOUCKA, XPAHEHMUS], 06pa6OTKI/I, dHa/IM3a U TpeACTaB/I€HUA B

Tpebyemom (hopmare WHGOPMALIMK U3 pa3/IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOJTIO/asi TPU 3TOM OCHOBHBIE
TpeboBaHUsT MHPOPMAI[MOHHON 06e30MacCHOCTH

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-2

3HAHUA:

¢usnueckre MpoLecchl, KOHCTPYKLUU, TIPUHLIMM [1€HCTBUS, XapaKTePUCTUKW U TlapaMeTphl MpubopoB
Pa3MUYHOr0 Ha3HaueHWsi U MUKPO3JIEKTPOHHBIX YCTPOMCTB;

YMeHUs:

OCBOEHHE OCHOBHBIX XapaKTePUCTHK MOMTYTTPOBOJHUKOBBIX 3/IEKTPOHHBIX TPUOOPOB;

HaBbIKU:

WCC/Ie/IOBaHME Pa3/IMUHBIX CXEM BKJTIOUEHUS 37IEKTPOHHBIX TPUOOPOBR.

OIIK-3

3HAHUA:

XapaKTePUCTUKX P-N TIepexo/ia; MOMYIPOBOAHUKOBBIE AWOABI, OUTIONSPHBIE U TO/IeBble TPAH3UCTOPHI;
(oTO3/MeKTpUUECKWEe W W3/lydyaresibHble — MPUOOPBI;  XapaKTePUCTWKW,  TlapaMeTpbl W MOJeNu
MOTYTIPOBO/JHUKOBBLIX MPUOOPOB; 37IEMEHThI UHTETPa/bHBIX CXeM; 0a30Bble JTOrMYeCKUe 37IEMEHThI Ha OCHOBE
OUMOISIPHBIX U TOJIEBBIX TPAH3UCTOPOB; 3allOMMHAIOIHE JIOTHUECKHE 3JIEMEHTBI; OCHOBBI (DYHKI[MOHATHHOM
3/IeKTPOHUKH; TIOHUMaH1e COBPEMEHHBIX TeXHOTIOTHIM N3rOTOB/IEHUsI 3/1eKTPOHHBIX IPUOOPOB;

YMeHUs:

yMeHHWe aHa/lM3upoBaTh paboTy cxeM, COZep’KaluX MOIyIPOBOJHUKOBBLIE 3/IEKTPOHHBIE TIPHUOOPHI;
OCBOEHHE OCHOBHBIX XapaKTepPUCTHK MOJTYTIPOBOJHIUKOBBIX 3/IEKTPOHHBIX TPUOOPOE;

HaBbIKU:

- oTIpeZiesieHe OCHOBHBIX XapaKTePUCTUK TeKTPOHHBIX TTPUO0POB;

- ACC/Ie/j0BaHMe Pa3/IMYHbIX CXeM BKJIIOUEHMs 3/IeKTPOHHBIX MPUO0POB;

- paboTa C MaKeTHbIMH YCTaHOBKaMH, BK/TFOUYAIOLMMU 3eKTPOHHBIE MPUO0PEI;

- MoZieTMpoBaHue paboThl CXeM C 1eKTPOHHBIMU Tiprbopamu B CATIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmaa JJIEKTPOHHBIE 1 MAKPOJ3J/IEKTPOHHBIE ITPUBOPBI sBnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 0y10Ka 1 nporpamMMel IOATOTOBKHU 110 HaripassieHnto 11.03.01
PaouomexHuka.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
PAIMOMATEPHUAJIBI WU PAJIUOKOMIIOHEHTBI, ®U3UKA, JJIEKTPOTEXHUKA ¢
JJIEKTPOHUKA.

Cojiep>kaHWe [UCLIMIVIMHBI SIBJISeTCS OCHOBOM [isi ocBoeHus gucuuiuiviH: CXEMOTEXHUKA
AHAJIOT'OBBIX 3JIEKTPOHHBIX YCTPOVICTB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH UCIOb30BaTh MOJIOKEHHsI, 3aKOHbI ¥ METO/IbI €CTeCTBEHHBIX HayK U MaTeMaTHKH
[/ pellieHNs 3a[jau UH)KeHepHO [iesiTeJTbHOCTH

e OIIK-2 — CniocobeH caMoCTosTe/IbHO NIPOBOAWTD SKCIIepPUMeHTa/IbHbIE HCC/Iel0BaHMS U UCIIOIb30BaTh
OCHOBHbIe TIpreMbl 00pabOTKH U Mpe/iCTaBIeHHs MTOyUeHHBIX JaHHBIX

¢ OIIK-3 — CniocobeH MpUMeHSITh METO/IbI TIOUCKA, XpaHeHHsI, 00pabOTKH, aHa/|3a U MPe/ICTaBIeHUs B
TpebyeMoM hopmare MHGOPMALMK U3 Pa3TUUHBIX UCTOYHHKOB U 0a3 JAHHBIX, COOMIOast IPH 3TOM
OCHOBHBIe TpeboBaHUsI MHPOPMALIMOHHOMN Oe30MacHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

®dopmupyemast
KoMmmereHus, %

KYPC
CEMECTP
CamocrosTebHasA
pabora cTyaeHToB

BCET'O
Jlekuuu
JIabopaTopHbIit
NPaKTHKYM

OIIK-2
OIIK-3

Pazpen 1. dnekrpodusnyeckue CBOMCTBA NO/IyNPOBOAHUKOBBLIX MaTepHasos. P-
n-nepexof, ero cBoicrea. JJuoapt. CTabunutponsl. CoGCTBEHHbIE U IPUMECHbIE
TOJIyTIPOBOJJHUKH. D/IeKTPOHHO-/IbIPOUHBIH p-n nepexo. JuddysroHHas pasHOCTb
norenuanoB. BAX auopa. TToHsiThst 0 3apsiaHON U AU(dy3HOHHON eMKOCTSIX AHOAa.
2 4 OKBMBa/IeHTHasi cxeMa Aixozia. OCo6eHHOCTH AMO/0B Pa3TMUYHOTO Ha3HAUeHUsI: 34 17 8 9 17
BBINPSIMUTE/IBHOTO, CTA0M/TUTPOHA, BapyKaria, BbICOKOYAaCTOTHOTO, HMITY/IbCHOTO,
TyHHe/BHOTO, Auoza LlorTku. [Ipo6oit froza: TYHHeBHBIH, TaBUHHbIH, TETI0BOM
1po6oit. CTabUIMTPOH, ero yCTPOWCTBO U MPUHLIUIT paboTbl. OCHOBHBIE
XapaKTePUCTHKHM U MapaMeTpbl CTaOUIMTPOHA.

30 30

Pazaen 2. ®oToIeKTPUYECKHE U U3/IydaTe/bHble npubopsl. Potoauos,
2 4 CBeTOW3/TyUatoLni 1oz, BunonspHelit pororpaHsucTop. XapakTepucTHKH, 12 4 4 0 8
rapamMeTpbl ¥ MOZE/H M0/IyTIPOBOJHUKOBBIX TIPUOOPOB.

10 10

Paspen 3. BunoaspHseie Tpansucropsl (BT). YcuinTenbHble KacKabl

TOCT 0 ¥ 1ep 0 Toka Ha BT. YcrpoiictBo 1 pabora 6urossipHoro
Tpan3ucropa (BT). Toku npr6opa, napamerpbl. CXeMbl BK/IFOUEHHSIM X CBOMCTBA.
Mogens BT peasbHble U uzeanisupoBanHsle BAX. PaboTa 1py MajioM CUTHarte. 28 14 10 4 14
ODKBMBaJIeHTHbIe CXeMbl. 3aBUCUMOCTH TlapaMeTpOB OT TeMIlepaTypbl, peXKuMa,
YyacToThl cUrHana. Pabora npu 60/1b110M curHame. VIMIy/IbCHBIN PeXXuMm, Criocobst
TIOBBILIeHHs GbIcTpozeiicTBUs. MotHble BT: 0co6eHHOCTH KOHCTPYKLMH, PabOThI 1
TIpUMeHeHHUsl.

20 20

Pazpen 4. IToneseie Tpansuctopsl (IIT). I1T c ynpasnstowym p-n-nepexogom. IIT
C M30/TMPOBaHHBIM 3aTBOPOM U COGCTBEHHBIM KaHasioM. ITT ¢ H30/IMpOBaHHbIM
3aTBOPOM M MH/YLIUPyeMbIM KaHaroM. CoBpeMeHHbIe TI0/1eBble TPaH3UCTOPBI.
Mougueie MOSFET (SIPMOS. HEXFET) noneBble Tpan3uctopsl. CTpyKTypa 1 20
NpUHLMI AeiicTBus. MoiHble IGBT mosieBble TPaH3UCTOPBI, CTPYKTYpa M MPUHLIMIT
neticreust HEMFET TpaH3uCTOpbl. Pa3HOBUAHOCTH TPAaH3UCTOPOB C BHICOKOH
TMOJBI)KHOCTBI0 HOcHTenneld. M/ITT TpaH3KMCTOpBI C ABOMHBIM 3aTBOpOM. Mukpo FET
TPaH3UCTOPbI HHTETPa/IbHbIX CXeM.

10 6 4 10

20 20

Pa3spen 5. IlepcrieKTHBHBIE HAaNPaBJ/IeHUs TPAH3HCTOPHOH MHKPOY/IEKTPOHHKH.
IIpasuno Mypa. Hanopa3mepHasi s1eKTpoHHKa. KBaHToBoMexaHnueckre 3¢ deKToL.
TlonsiTe 0 BOnHax ge BpOiins, s3¢pdekr AapOHosa - BAMa, apdekr [Ixosedcona,

) 4 adekt MeiicHepa. YrneposHsle HaHOTPYOKu. [ToHsTHE O KBAHTOBBIX TOUKAX. 14 6 6 0 8
IlepcrieKTHBHBIE TPAH3UCTOPHBIE CTPYKTYPbL: MOJIEKY/ISIPHBINA TPaH3UCTOP;
CIMHOBBIN TPaH3MCTOP, TPadeHOBbIIT TPAH3UCTOP, KBAHTOBO-MHTEP(epPeHIIMOHHbII
TPaH3MCTOP, TPAH3UCTOP Ha KBAHTOBBIX TOUKAX, TPAH3UCTOPBI HA OCHOBE
HaHOTPY0OK; (eppo3eKTpruueckuii TpaH3ucTop. [ToHsTHE 0 KpeMHHEeBOH (OTOHHKe.

20 20

Bcero 3a 4 cemecTp 108 51 34 17 57

100 100

Bcero no gucHUmInHe 108 51 34 17 57

100 100

3.2. JTabopaTopHbIii NPAKTUKYM

Oo0nem,

No Tema /1a00paTOpPHOro
Homep 1 HauMeHOBaHMe pasjeia JUCHHUIIIMHBI ayp.
n/n NpakTUKyMa
4acoB
Paspen 1. OnexTpodrsnyeckre CBOMCTBA ucc/e[oBaHye
1  |moMynpoBOSHUMKOBBIX MaTepuanoB. P-n-nepexog, ero TIO/IyTIPOBOJHUKOBBIX JUO/0B, 9
cBoiictBa. [Inoapl. CTabUIUTPOHBIL. vccrefioBaHe CTabMIMTPOHA

Pasgen 3. BunonspHele TpansucTopsl (BT).
2 |YcunutenbHble KaCKa/bl TOCTOSIHHOTO U [IepeMeHHOTr0
ToKa Ha BT.

WCCreioBaHye OUIOISIPHOTO
TpaH3UCTOpa

«HCCiIefjoBaHYe T10/1eBOro
3 |Paspen 4. Ilonessle Tpansuctopsl (I1T). A

TpaH3UCTOpa»
Bcero 3a 4 cemectp 17
3.3. CamocrosaTenbHast padora crygenra (CPC)
No Copepxanue yueonoro |Oonem,
o/ Homep n HaumeHOBaHMe pa3jieia AUCHMIIMHbI sajaHns 4aCoB
Pazmen 1. Dnekrpodu3nueckrie CBONCTBA (hr3rKa IOy IPOBOAHUKOB.
1  |monynpoBOAHMKOBBIX Marepuasos. P-n-nepexos, ero BAX puonos, BAX 17
cBoiictBa. [Inozapl. CTaOUIUTPOHBI. CTabUIMTpOHA
2 |Pasgen 2. ®OTO3MEKTPUYECKHE U U3/TyuaTe/bHble TPUO0phL.  |(poToanekTpruyeckre 3¢hdekTs] 8

6

21861



3 Pasgen 3. bunonsaphsle Tpansuctopsl (bT). YcunurensHele ¢bm3rKa GUIOISPHOTO 14
KacKa/ibl [I0CTOSIHHOI'O U IIepeMeHHOro Toka Ha bT. TpaH3UCTOpa

4  |Pasgen 4. IToneBsie TpaH3ucTopsl (I1T). (usnKa paGoTh nosesbIx 10

TPaH3UCTOPOB

Pa3gen 5. TlepcrieKTHBHbIE HallpaB/IeHUs TPAH3UCTOPHOM

5 MepCreKTUBHbIe TPAH3UCTOPBI| 8
MUKDPO3/IeKTPOHUKHU.

Bcero 3a 4 cemectp 57
4. ®OPMBbI KOHTPOJIA OCBOEHUA JUCILIUIT/IMHbI
CEMECTP HEJEJ/IM CEMECTPA
1/2(3|4 5 6 |7/8/9 10 | 11|12|13 14 15| 16 17

4 Bomp. 3au | IP P Borp. 3au AP | Bormp. 3au, 3au.

YcnoBHbIe 0003HAUEHUS:
o JIP — aparHOCTHUeCKasi paboTa;
e Bonp. 3a4y — BOMpPOCHI K 3a4eTy;
¢ 3au. — 3aYeT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:

JMarHoCThYeckas pabora;
BOIIPOCHI K 3aUeTy.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:

3a4yert.

21861



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . DnekTpoHHBbIe ¥ MUKPO3/ieKTpoHHbIe iprbopel. CI16.BI'TY "BOEHMEX" um. [1. ®@. YctuHOBa, 2004,
2. X.jg.e?j_[yKa. . Dnekrponuka. CaHkt-ITetepOypr: BXB-ITetepOypr, 2008, 31. pec.
3. I. . umkwux, A. I HIumkuH. . DneKTpoHruKa. Mockea: FOpaiit, 2019, a51. pec.
5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.
5.3. [lepuoguueckue U3gaHusi:

He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://urait.com — Urait.com is for sale | HugeDomains;
2. Http://e.lanbook.ru — 3BC JlaHs;
3. http://e.Janbook.com/ — 3BC JlaHs.

CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIN IOPTal TEXHUYECKOT0 peryaupoBanusi: HopMel, mpaBu/ia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.
5.5. TIporpamMmmMHOe obecrieueHue:
He Tpebyercsl.

5.6. H(dopmalMoHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
SJIEKTPOHHBIE 1 MUKPOJJ/IEKTPOHHBIE ITPUBOPBI

AnHoTanusa paboueii nporpaMMsl

Oucuymivaa 3JIEKTPOHHBIE W MUKPOJJIEKTPOHHBIE IIPUBOPBI  gBnsercs
JUCIIUIIMHOK o00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 10 Harpasiaenuto 11.03.01
PaduomexHuka. OucruruiiHa peanusyercs Ha (akynbTere M MH(GOPMAIMOHHBIX M yHPAB/SIONUX CHUCTEM
BI'TY "BOEHMEX" wum. [.®. YcrunoBa &kadegpoit W4 PAIMOSDJIEKTPOHHBIE CHUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-2 crnoco6HOCT, CAMOCTOSITE/IbHO IIPOBOAWTL SKCIIEPUMEHTA/IbHbIe MCC/Ae0BAHUS M HCIIO/Ib30BaTh
OCHOBHbIE TIpHEeMbI 00pabOTKU U TIPeICTaB/IeHUS TIOTyUeHHBIX JAHHbBIX;
OIIK-3 criocobHOCTh TIPUMEHSITh MeTOAbI TIOMCKA, XpaHeHusi, 00paboTKH, aHanv3a W TIpe/CTaB/ieHHs] B
Tpebyemom ¢opmare MHGOPMALIUKM U3 PAa3TMUHBIX UCTOUHUKOB M 0a3 AaHHBIX, COOJOAAst TIPH 3TOM OCHOBHBIE
TpeboBaHusl MHGHOPMALIMOHHOM 0e30TIaCHOCTH.

Co,qepmaHHe AUCHUTUIMHBL OXBATBIBA€T KDPYI' BOIIPOCOB, CBA3dHHBIX C O3HAKOMJIEHUA CHymaTEHEﬁ C
OCHOBHBIMM TTPUHLHUIIaMH (i)yHKL[HOHHpOBaHI/IH 3JIGKTPOHHBIX U MUKPO3J/IEKTPOHHBIX HPH6OPOB.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI K 3aUeTy.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
AJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUBOPHI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pazpen 1. dnekTpoduznyeckue CBOMCTBa MOIyNPOBOJHUKOBBIX MaTeprasioB. P-n-nepexof, ero
cBoiicTBa. [Iuoabl. CTaOMIUTPOHBI.

A. A. IIlyka. . Dnekrponuika: CaHkr-ITetepOypr: BXB-
ITetepOypr, 2008 (1,2)
. DNeKTpOHHBIE Y MUKPO3/IeKTPOHHBIE TPUOOPHI:
(unka nonynposoaHnKkos. BAX CH6.BFT[3)’ "BOEHME)I()" VM. L[P.) ®. yCTHEOBa,p2004 17
muozoB, BAX cTabuiMTpoHa (1.2)
I. T IvwikuH, A. T HlvmkyH. . OneKTpoHuKa: Mocksa:
FOpaiir, 2019 (1)
Wroro mno pasgeny 1 17
Paspen 2. ®oTo31eKTPHYECKHe U U3/TydaTe/IbHbIe IPUOOpPHI.
Ry e — I. T HInmkus, A. T. H_[I/IH_[KI/IH. . D/leKTpoHUKa: Mockga: 8
FOpaiit, 2019 (2)
Wroro no pa3geny 2 8
Paspen 3. bunosspHbie Tpan3ucTopsl (BT). YcunureabHbIe KacKa bl MOCTOSIHHOI'O ¥ IIePeMeHHOr0
Toka Ha BT.
(hu3mrKa OUIOISIPHOTO I. I. Mymkuy, A. I'. HTvmkyH. . OmeKTpoHuKa: Mocksa:
TpaH3KCTOpa FOpaiiT, 2019 (3) 14
Wroro no pasgeny 3 14
Pa3pen 4. IToneBbie Tpau3ucropsl (I1T).
¢u3mrKa paboThI M0JEBLIX I T MIyukun, A. I IInukus. . SnekTpoHuka: Mocksa:
TPaH3uCTOPOB FOpaiiT, 2019 (4) 10
Urtoro no pasgeny 4 10
Pa3pen 5. IlepcieKTHBHBIE HallpaB/I€HHs TPAH3UCTOPHOM MHKPOJIEKTPOHUKH.
HepCTIeKTHBHEIE TPAH3HCTODSI I. T HInkus, A. T, H_II/II;L[KI/IH. . DJleKTpoHUKa: Mockga: 8
FOpaiir, 2019 (4)
Wrtoro no pasgeny 5 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUBOPHI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
* BOIPOCHI K 3a4eTy;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Bonpocsl K 3auery
1.3MeKTpOHHBIN SHepreTUUe CKUM CIIeKTp KpUCTaslia.
2.JHepreTuuecKre 30Hbl B KpUCTa/LIax.
3. TynHenbHbIN 3 dexT.
4.06pa3oBaHre SHePreTUYeCKHX 30H.
5. CootHoruenue ['efizeHOepra /st SHePrUU U BpeMeHH.
6. 3oHHasa auarpamMMa. BasieHTHasi 30Ha 1 30Ha MPOBOAUMOCTH. [IpOBOJHMKY, MOTYTIPOBOJHUKH U U30JISITOPSI.
7. Ctatuctuka @epmu- [Jrpaka
8. TemnioBOe ZBW)KEHHE 3/IEKTPOHOB, JJIMHAa CBOOOAHOrO rpobera.
9. CoOCTBeHHBIN MOMYTPOBOAHUK. DJIEKTPOHBI U JBIPKH.
10. T'erepauust u pekoMOMHALHSL.
11. CBeToBas reHeparius U pekombyHanys. Vi3nyyaTtenbHasi peKOMOWHAIUA.
12. BpeMms »KM3HU HepaBHOBECHBIX HOCUTeNel 3aps/a.
13. IIpyuMecHbIe TOMYTIPOBOAHKKY (P U N MOMYTIPOBOJHUKM). [lOHOPHBIE U aKL{eNTOPHbIe TIPUMeCH.
14. 30HHBIe uarpaMMbl IPUMECHBIX TOIYIIPOBOJAHUKOB.
15. D/IeKTPOHHO- ABIPOYHAST MPOBOAUMOCTb T1/T.
16. OCcHOBHBIE Y HEOCHOBHBIE HOCUTEJIU 3apsi/a.
17. MexaH13M 3/1eKTPOHHOM U ABIPOYHOM POBOAWMOCTH TOTYIIPOBOAHHKA.
18. KoH1eHTpalys HocuTenel 3aps/ja B IPUMeCHbIX TIOMyNPOBOAHMKAX.
19. DHeprus MOHU3ALIUY TIPUMeCei.
20.TemmneparypHasi 3aBUCUMOCTb KOHL|eHTpallu1 HocUTesel 3apsi/ja B IPUMeCHBIX TIOMyIPOBOAHMKAX.
21. IIponeccel nepeHoca 3apsijoB B IIOJIYIIDOBOJHUKE.
22. peiic HOCHuTenel 3apsifa. [peiidoBast ckopocTs HackieHus. [1oABKHOCTE HOCHUTe el 3apsizia.
[TnoTHOCTH ApeiidoBoro Toka.
23. Nuddy3us HocuTenelt 3apsifia. 3akoH Puka. Kosdduiuent guddysuu. [1notHoCTs AnddYy3MOHHOTO TOKa.
24.. OuddysronHas JvHa.
25. TTonyTIpOBOAHUKY B CUJIEHOM 37IeKTprUUecKoM TTojie. TpaHcdopmaiiyst 30HHOM JuarpaMMel. 26. YiapHasi
WOHM3aLYs. JIaBUHHBIH MPOOOH.
27.TynHenvpoBaHue. TyHHeNbHBIA TIPOOOHA.
28 DneKTPOHHO-JBIPOUHBIN nepexoy (p-n). Knaccudukauusi.
29. p-n —TIpexof, B paBHOBECHOM M HEPaBHOBECHOM COCTOSIHUSIX. DHepreTuyeckas iuarpaMmma p-n-rnepexoza.
[MToreHIMAaMBHBIN Oapbep.
30. TIpsamocMmerrieHHbIH p-n —Tiepexo/. UxeK1ius HocuTtesnel 3apsja, [1psaMoit ToK.
31. ObpaTHOCMEILeHHBIA p-N —TIepexo/], DKCTPAKLMs HocuTesek 3apsiaa. OOpaTHbIH TOK.
32. [llupuHa u eMKOCTb p-N —T1epexosia. baprepHas v quddy3roHHAs eMKOCTb.
33. BosibTamriepHasi XapakTepuCTHKa p-n —iepexoza. [Ipsimasi u obpaTHasi BeTBU.
34. DneKTpUUeCKU U TEMJIOBOUM ITpoboU p-n mepexoza.
35. JuddepenianbHoe COMPOTHBAEHUE P-Nl —TIepexo/a.
36. ITepexo/ 1O/TyTIPOBOJAHUK- MOTYTIPOBO/JHHK.
37. Ilepexo MeTas/I-MIOyTIPOBOAHUK. BHINPSIMIISIONINI KOHTaKT, OMUUECKHN KOHTAKT.
38. Ilepexon HloTTKH.
39. BempsamuTesnbHblli 110, BonbTamiepHble XapaKTepUCTUKH.
40. Ouop lorTku. BosibTamriepHblie XapaKTepUCTUKMU.
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41. TlapameTps! AMOLOB.

42. CtabunuTpoH. BonbramrepHble XapaKTepPUCTHKH.

43.TTapameTpsI CTaOUIUTPOHA.

44. bunonsipHble TPaH3UCTOPBI. YCTPOMCTBO U MPUHLIUI JeHCTBUS OUIOJISIPHOTO TPaH3UCTOPA.
45.KoaddurimeHTs MHXKEKIUH, TIepeHoca U yCUIeHUS TOKa.

46.CtaTruecKre XapakKTepUCTUKK OMITO/IPHOIO TPaH3UCTOpa.

47.I1apametpsl BT TpaH3ucTOpOB.

48. ManocurHaibHbIe TTapaMeTpbl OUTIO/ISIPHOTO TPAH3UCTOPA.

49. Dddext nons. Pexxumbl 00eHeHus1, oOoralieH!s1 1 THBEPCHH MPUIIOBEPXHOCTHOTO CJIOS MOJTYTIPOBOJHUKA.
50. CTpyKTypa MeTana-gusaeKTpUK- MonynpoBofHuK (M/TIT).

51. IoneBo# TpaH3UCTOP C U30IMPOBAHHBIM 3aTBOPOM. YCTPOMNCTBO U npuHLUI feiictBus MOII TpaH3ucTopa
C BCTPOEHHBIM ¥ MHYLIMDOBAaHHBIM KaHa/laMU.

52. Cratnueckue xapakrepuctuku MOIT (MOSFET) TpaH3ucTOpOB.

53. IlapameTpsl 110/1€BLIX TPAH3UCTOPOB.

3auet

Ha 3auete cTygeHTy ripejsaraercsi 2 TeOpeTHUeCKUX BOIIPOCA, Ha KOTOPBIE CTYAEHT /JO/DKEeH pa3BepHYTO
OTBeTHUTb. [10CsIe 3TOro OH MosiyyaeT 3a4eT 10 AUCLUTIIHHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHSA B w =
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RIRE|gaYS a2 28
< = N4 4 28]
= = = =
o o o
Pazpen 1. Dnexkrpodusnueckue
? 4 CBOMCTBA MOJIYIIPOBOJHUKOBBIX 3 | 17 8 9 17 | 30 | 30 Bonpocsl
MarepuasnoB. P-n-nepexop, ero K 3a4eTy
cBoiicTBa. [Inoabl. CTaOMIUTPOHBL.
2 4 Pazpgen 2. @oTo3/1eKTpUYECKHEe U 12 4 4 0 8 10 | 10 Bompocsl
H3/Iy4yare/bHbIe IPUOOPHI. K 3a4eTy
Paspen 3. bunonspHbie TPaH3UCTOPbI
7 4 (BT). YcunureibHbIe KacKa bl 28 | 14 | 10 4 14 20 | 20 Bomnpocsl
MOCTOSIHHOTO U NepeMeHHOro Toka Ha K 3a4eTy
BT.
2 4 Pazpgen 4. ITosieBble TPaH3UCTOPBI 20 | 10 6 4 10 20 | 20 Bomnpocsl
(I17). K 3auUeTy
Paspen 5. IlepciekTBHBIE BOmDOCH
2 4 |HanmpaB/ieHMA TPAH3UCTOPHON 14 6 6 0 8 20 | 20 P
K 3aueTy
MMKPO03/IeKTPOHUKH.
Bcero 3a 4 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no gucIuninHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKpbimozo muna:
30HHbIe SHepreTUyYecKye AvarpaMMbl KPHUCTaslIa Ope/iesisitoT:

B KpHCTaJl/ie IMOJIyTIpOBOJHHUKA.

KBa/[paHT BOJIbTaMIIepHOlM XapaKTepUCTHKH (OTOANO0a, COOTBETCTBYET (POTO
JVOIHOMY PEXXUMY

HaubosbInyro mypuHy 3arpeiieHHoN SHepreTuueCKol 30HbI 30HHOW AWarpaMmbl
IMeIoT

[TpumecHbie BaJIeHTHbIE aTOMBbI SIBJISTFOTCS IOHOPAMU
TSt
Si

TI0JIyTIPOBOJHUKA
IIpumecHsle Tpex U MeHee Baj/lIeHTHbIE aTOMBbI SIBJISIFOTCS st Si

IIOJIyIIPOBOJHUKA?

[BrKeHue HOCHTe el 3aps/a B IIOJIYTIPOBOAHUKE 3a CUeT 3/IeKTPUUeCKOro Mo/

Has3blBaeTCs

IMepexoa MeXxy pa3TMUHBIMU TIOTYTIPOBOJHHUKAMHU C TIOZOOHOM KPUCTa/ITMUeCKON
peleTKOu

SHepFeTquCKHe YPOBHU BaJIEHTHBIX 3JIEKTPOHOB 30HHOH ArarpaMMbl COOCTBEHHOTO
MOJTYyTIDOBOJHHWKA HAa3bIBAKOTCA

BonbsrammepHas xapakTepuCTHKa HMMeeT y4acTOK OTpULIaTe/IbHON
NIPOBOAAUMOCTU?

,Z[BI/I)KEHI/IE HOCHUTe/Ien 3apsd/ad 3a CUET pa3HOCTU UX KOHL[EHTpaL[Hﬁ B ITIOJIyIIDOBOAHUKE

Bonpocb! 3akpbimozo muna:
KaxkoBo, nprMepHoO, HanpsbKeHWe OTKPbIBaHHUS FepPMaHUeBOro Juoza?

-(0,8-1)B
-(0,5-0,7)B
-(0,2-0,3) B

- (0,05-0,1)B
Kakoe Bk/toueHre <i>p-n</i> nepexoza Ha3bIBaeTCs NIPSIMbIM?

- criocobCTBYyIOIIIEe YXOAY TO/BMXKHBIX HOCUTeNeH oT <i>p-n</i>
repexoza;
- YBeJIMUMBarolllee CKauoK NOTeHLa/a Ha <i>p-n</i> nepexoge;

<strong>- </strong>- TJTIOC BHEIIIHEr0 UCTOUHHKA MTUTAHUS K <i>p</i>-06/1aCTH, MUHYC
K <i>n</i>-obnactu

- TUTIOC BHEITHETO MCTOYHUKA MATaHUs K<i> n</i>-06macT, MUHYC K <i>p</i>-

obslactu
O/IeKTPOHBI U [ILIPKH B TIOYTIPOBOAHHKE TIOAUMHSAIOTCS CTAaTUCTHKE?

- I'aycca;
- Bose-DiHireiina;
- ®epmu-/upaka;<strong>;</strong>

- ITyaccona
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Kakue HocHTeNM 3apsi/ia MHXKEeKTUPYIOTCA B 6a3y TpaH3ucTopa <i>p-n-p</i>?
- 5/IEKTPOHBI;

- ABIPKY;

- [IbIPKU U JIeKTPOHBI;

- UOHBI IPUMECH
Uro Takoe (oHOH?

- peasibHasi UaCTHLIA, XapaKTepU3yroljasi SHepreTHueCcKuii 0OMeH 3IeKTPOHa C y3/10M
KPUCTa/UTUeCKOHN PereTKH;

- KBa3MUaCTHL[a, XapaKTepH3yIolljasi SHepreTuuecknii 0OMeH 3/IeKTPOHa C Y37I0M
KPUCTa/UTMUECKOU peLLeTKY;

- hOoTOH C OO/bIIIOH SHEPryel;

- 4/Ip0 MOHA KPUCTa/I/IMUECKOM pelleTKH
YKaKuTe SHepreTUUeCcKyro JyuarpaMmmy NpUMeCHOro MOTyIPOBOAHUKA<I> Nn</i>-
THIA

<figure class="image"><img src="https://lIk.voenmeh.ru/rpd/media/ ork2-
8_1717695002.png"></figure>

<strong>- mepBasi;</strong>
- BTOpAas;
- TPeThs;

- yeTBepTas
YKaKkuTe BONbTaMIIEPHYIO XapaKTePUCTUKY KPEMHHEBOI0 J1oza

<figure class="image"><img src="https://Ik.voenmeh.ru/rpd/media/ ork2-
7_1717695051.png"></figure>

<strong>- </strong>1epsas;
- BTOpas;
- TPeThs;

- yeTBepTas

YKaKuTe SHepreTUUeCKyro Juarpammy IMpUMeCHOr0 MOIYyTIIPOBOAHUKA<I> p </i>-
THUIA:

<figure class="image"><img src="https://lIk.voenmeh.ru/rpd/media/ ork2-
83_1717695116.png"></figure>

- TepBas;
- BTOpas;
- TpeTbs;

- yeTBepTas
Ykaxkute, Kak pacripe/iesieH 00beMHBIH 3aps/ B 00/1aCTH CUMMETPUYHOTO <i>p-n
</i>nepexona
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Ne 10

OIIK-3

Ne 1

Ne 2

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

<figure class="image"><img src="https://Ik.voenmeh.ru/rpd/media/ onk2-
9_1717695161.png"></figure>

- TIepBbIij;
- BTOPO;
- TpeTui;

- UeTBepThIi
YKaKuTe BOJIBT - aMIIepHYIO XapaKTepPUCTHUKY TYHHeIbHOTO UoAa:

<figure class="image"><img
src="https://lk.voenmeh.ru/rpd/media/10_1717695386.jpg"></figure>

- rlepBasi;
- BTOpas;
- TpeThs;
<strong> </strong>

- yeTBepTast

Bonpocbl omkpblimoz20 muna:

Ecii sMUATTepHBIN M KOJ/UIEKTOPHBIH Mepexo/ibl OUTOISIPHOTO TPAaH3UCTOPA OTKPBITHI, TO
3TO peXXUM

Ecii KoneKTOpHLIM ¥ SMUTTEPHBIN Mepexobl OUTOISIPHOTO

TPaH3MCTOPA 3aKPBIThI, TO 3TO PEXXUM
IMonHyro GYHKLIMOHAIBHYO IpyIiny Bys (6a3uc) cocTaBisiorT

JIoTUYecKre 3/IeMeHThI__
IMapametp h113 6UMOASPHOrO TPAH3UCTOPA B CXeMe C OBIIUM SMUTTEPOM, ABISIETCS

OO6patHBbIii TOK KoJl/IeKTopa OUIO/SIPHOTO TpaH3UCcTopa 00yC/I0B/IeH

IBIKeHHEeM

BBefieHue HeOCHOBHBIX HOCUTeJIell B 00/1acTb Ga3bl OUIOISIPHOM TPaH3UCTOPe Ha
niepexofie SMUTTep-0a3a Ha3bIBaeTCst

CocrosiHMe OUTOSIPHOTO TPAaH3UCTOPA, IIPY KOTOPOM 3MUTTEPHBIN ITepexof, OTKPHIT, a
KOJIJIEKTOPHBIN Tiepexo/] 3aKPhIT

Tok 6a3bl B OUIOISIPHOM TPAaH3UCTOPE 3TO TOKa 5MUTTepa U TOKa KoJljleKTopa?
KpyTH3HOI 10/1eBOr0 TPaH3KMCTOpPa Ha3bIBAeTCS

OnemenTsl [leddepa u [Tupca aTo ____

Bonpocbl 3akpbimo2o muna:

YcnoBHo-rpadrueckoe o6o03HaueHre M/IIT TpaH3UCTOPa C BCTPOEHHBIM KaHa/IOM
<i>n</i>- Tuna?

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/ onk3-
1_1717694464.png"></figure>

- TIepBOe;
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- BTOpOE;
- TPeTbe;

- yeTBepToOe
Ne 2 YKaKuTe BBIXOAHYIO XapaKTePUCTHUKY OUIOSIPHOTO TPAaH3UCTOpA THMa npu <i>I</i>6 =
const

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/ onk3-
2_1717694557.png"></figure>

riepBas,

BTOpas;

TpeThs;

yeTBepras
Ne 3 CTpyKTypa KpUCTa/UINYeCKOM pelieTKH KPeMHUS ?

- ¢ KyOHueCckol CHMMeTpHel;
- 06beMHO-1IEHTPHPOBAHHBII OKTA/IP;
- TPaHeIIeHTPUPOBAHHBIN TeTpasp;

- 06beMHO-1IEHTPUPOBAHHBIN TeTpasIp
Ne 4 YcnoBHo - Tpadryeckoe 0603HaYeHHMe TIOJIEBOTO TPAH3UCTOPA C YIIPAB/SIOUMM <i>p-
n</i> mepexojoM U KaHajoM <i>p </i>— tumna?

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/ onk3-
4_1717694667.png"></figure>

<strong> </strong>

MepBOE;

BTODOE;

TpeThe;

- yeTBepTOoe
Ne 5 YKa)KuTe CTOKO-3aTBOPHYIO XapaKTepUCTHKY T0/IeBOr0 TPAH3UCTOPA C YIPaB/ISIOIIUM
<i>p-n</i> nepexooMm

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/ onk3-
5_1717694718.png"></figure>

- TiepBasi;
- BTOpAs;
- TPeThs;

- yeTBepras
Ne 6 B KakoMm HaripaB/ieHUU CMellleH 3/1eKTPOHHO-/IbIPOUHbIM TTepexo/ 10JIeBOro TpaH3uCTopa
C YTIPaBISIOIMM <i>p - N </i>TIepexo7ioM B IITAaTHOM PeKHMe ero paboThI?

- B 00paTHOM Harlpap/eHHUH;
- B TIPSIMOM HarlpaB/ieHHH;

- HalipaB/ieHWEe CMeIeHUA 3aBUCUT OT MdTepHaJ/ia

18



TIO/TyTIPOBOJHUKA;

- TIlepexo/] HaX0JUTCS B PABHOBECHOM COCTOSTHUM
Ne 7 KpemHuii BXoAUT B TPYIITY COeJUHEHUH TOJTYTIPOBOJHUKOB:

<i>- AIVBVI ;</i>
<strong>- </strong>371eMeHTapHBIX MOJYTIPOBOJHUKOB;
<i>- AIIBVI </i>;

<i>- AIIIBV</i>
Ne 8 YKakuTe CTOKO - 3aTBOpPHYO xapakTepuctuky M/III TpaH3ucTopa C BCTPOEHHBIM
KaHaJIOM:

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/ onk3-
8_1717694773.png"></figure>

- IepBasj;
- BTOpAas ;
- TPeThs];

- yeTBepTas

Ne 9 CKOJIBKO 3/IEKTPOHHO - [ILIPOYHBIX [TePeX0fI0B UMeeT T0/IeBOM TPaH3UCTOP C
YIIpaB/SOLWINUM <i>p-n</i> nepexofom?

- O/IVH TIepexof;
- JIBa TIepexo/ia;
- TPH TIepexo/a;

- He UMeeT P-N TIepexo/ioB
Ne 10 Tpansucrop <i>MOSFET</i> (<i>metal — oxide-semiconductor field- effect
transistor</i>) sro:

- OUIOJISIPHBIN TPAaH3UCTOD;
- M/IIT Tpansucrop;
- TpaH3UCTOP C nepexoznoM LoTTky;

- TPAH3UCTOP C YIPABJISIOIAM P-N MTEPEX0I0M
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