MMWHOBPHAYKU POCCHH
(enepanbHoe rocygapcTBeHHoe GI0fpKeTHOe 00pa3oBaTe/IbHOe YUpeK/ieHHe BBICIIero 00pa3oBaHus
«banTuiickuil rocyfapcrBeHHbIi TexHuueckuil yHuBepcureT « BOEHMEX» um. [I.®. YcruHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcTHHOBA)

YTBEPXIAIO
[IekaH dakynsreTa

CrpaxoB C.1O.
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PABOYAA ITPOI'PAMMA AN CHUII/IMHBI
IJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUBOPbI

HanpasneHue/cnnenjaabHOCTb NOATOTOBKUA 11.03.01 PaguoTexHuKa
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JIUCT COI'JIACOBAHUA

PABOYASA ITPOT'PAMMA COCTABJIEHA B COOTBETCTBMM C TPEBOBAHUSAMMU ®EJEPAJIBHOI'O
TI'OCYJAPCTBEHHOI'O OBPA30OBATE/IBHOT'O CTAHJAPTA BBICHIEI'O OBPA3OBAHNSA (I'OC BO)

11.03.01 PaguoTexHuka

rog Habopa rpynmbr: 2025

[Iporpammy cocTaBui:

Kadeapa 4 PAAMOSTEKTPOHHBIE CUCTEMBI YITPABJIEHUA
®népos Anekcanzip HukonaeBry, cTapiuuii npemnojaBareib

IMporpamma paccMoTpeHa
Ha 3acefilaHUY Kaderpbl-pa3paboTurka
paboueii mporpammel 14 PATNOJ/IEKTPOHHBIE CUCTEMBI YITPAB/IEHU ST

3aBepytomumii kKadenpoit Crpaxos C.}O., o.T.H., ipod.

IIporpamma paccMoTpeHa
Ha 3ace[laHUM BBITTyCKaroIel Kadeapol

N4 PAINODJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3aBepytomuii kKadeapoit Crpaxos C.}O., A.T.H., ipod.




PABOYAA ITPOI'PAMMA JUCHUITJIMHBI
JJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUBOPBI

Pa3jenbl paboueii mporpaMMal

1. TEJIN OCBOEHNIA AUCHUITJINHBI

2. MECTO JUCLIAIIJINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHUE OMCLINITIINHBI

4. ®OPMBI KOHTPOJII OCBOEHVA OJVUCLHUITIINHBI

5. YYEBHO-METOIMNYECKOE 1 THO®OPMAIIMOHHOE OBECITIEUEHUWE OVCLUITIINHBI
6. MATEPUAJIBHO-TEXHWYECKOE OBECIIEUEHUWE OUCLUITIINHBI

IIpunoxeHnus K padoueil mporpaMme JUCIMILIUHBI
e Tlpunoxenue 1. AHHOTaLWs pabouei IPOrpamMMel

o TIpunoxenue 2. TexHomoruu u GopMbl 00yUEHHUST
o [Ipunoxenue 3. @OH/BI OLIEHOYHBIX CPEJICTB



1. OEJIM OCBOEHUSA JUCIHIUIIJINHBI
Lenbto 0CBOEHUS JUCLIMILIMHEI SIB/sIeTCsl (JOPMUPOBaHUe C/IeAYHOIIUX KOMITeTeHLMil:

OIIK-2 — CriocobeH caMOCTOATE/TLHO TIPOBOJUTE SKCIIEPUMEHTA/TbHbIE UCC/IeI0BAHUS M UCIOb30BaTh OCHOBHbBIE
npyeMbl 06pabOTKU U TIPe/ICTAB/IEHHUS TTOTYY€HHBIX JaHHBIX

OITK-3 — CriocobeH MPUMEHSITH METO/bI TIOUCKA, XPaHEHUs], 00pabOTKH, aHa/M3a U Mpe/iCTaB/eHus] B TpeOyeMoM
¢opmare mHGOPMAMK U3 pa3/IMUHBIX UCTOYHHUKOB M 0a3 JAHHBIX, COOMIOZast MpU 3TOM OCHOBHBIE TpeOOBaHMS
MHGOPMaIIMOHHOM 6e30T1aCHOCTH

@DOpPMHUPOBAHUIO KOMITETEHLIUH CTY>KUT AOCTYDKEHHE CJIENYIOMIUX Pe3yibTaToB 00pa30BaHus:
OIIK-2

3HAHUSA:

¢u3ryeckre TIpOLleCChl, KOHCTPYKLMM, TIPUHLMI  JeWCTBUS, XapaKTepUCTUKM W  [apaMeTpbl
TIOTYTIPOBOAHUKOBBIX TIPHOOPOB pa3YHOTO Ha3HAYEHUST;

YMEHUs:

OCBOEHME OCHOBHBIX XapaKTEPUCTHUK MOTYTPOBOJHUKOBLIX 3/IEKTPOHHBIX TPUOOPOE;

HABbIKU:

UCC/IeZIOBAaHUE PA3/TUUHBIX CXeM BKJTIOUEHHST 3IEKTPOHHBIX TIO/TyTIPOBOAHUKOBBIX IPUOOPOB.

OIIK-3

3HAHUA:

MaTepuasibl 3JIEKTPOHHOM TEXHUKU M 371eKTpodu3MuecKre CBOWMCTBA; XapaKTePUCTUKK P-N TMEPexofa;
TIOTYTIPOBOZAHUKOBBIE AWOALI, OWITONSIpHBEIE W TI0JieBble TPAH3UCTOPHI; (DOTO3IEKTPUUECKHe W W3/TyuaresibHble
MIpUOOPHI; XapaKTePUCTUKH, TTapaMeTpPhl ¥ MOJieJTH TIOTyTIPOBOAHUKOBBIX TIPHOOPOB/;

YMEHUs:

yMeHHe aHa/IM3UpoBaTh PaboTy cxeM, Cofiep>KallyX MOJYIIPOBOJHUKOBbIE /IeKTPOHHbIE TIPUOODLI; 0CBOEHHe
OCHOBHBIX XapaKTePUCTHK TMOJYTPOBOAHUKOBBIX 3/IEKTPOHHBIX PHOOPOB;

HABbIKU:

- ompe/iesieHHe OCHOBHBIX XapAKTEPUCTHK MOJTYTIPOBOJHUKOBBIX /IEKTPOHHBIX MPUOOPOB;

- paboTa € MakeTHBIMM YCTAaHOBKAMH, BK/IIOUAIOIIMMM  TIOTYTIPOBOAHUKOBBIE  3JIEKTPOHHBIE

MOy TIPOBOAHUKOBBIE TTPUOOPEL..



2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OOII BO

Huctuminaa SJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUBOPHI siBiisieTcst AUCHUATITUHON
00s3aTe/IbHON YacTH 0/10Ka 1 mporpamMmebl MOATOTOBKH 110 HampaBieHuto 11.03.01 PaduomexHuka.

CopepykaHue [UCLMIUIMHBI SIBASETCS JIOTHYeCcKUM Mnpogo/pkeHreM aucturuind: PAITMOMATEPUAJIBI 1
PAIMOKOMITOHEHTBI, ®U3NKA, SJIEKTPOTEXHUKA U JJIEKTPOHUKA.

CogiepykaHue JVMCLIIIMHBI SIBISeTCS OCHOBOH A1 ocBoeHMs aucumvH: IIU®POBBIE YCTPOMCTBA
PAIMOOJIEKTPOHHBIX KOMIIVIEKCOB ABTOHOMHBIX TPAHCIIOPTHBIX JIIJIAT®OPM,
CXEMOTEXHUKA AHAJIOTOBBIX OJJIEKTPOHHBIX YCTPOVICTB PAJIMO3IEKTPOHHBIX
KOMIUIEKCOB ABTOHOMHBIX TPAHCITIOPTHBIX ITJTAT®OPM.

Hpe,qBapHTeanLIe KOMIIeTeHLINH, C('bOpMI/IPOBaHHI)Ie y 06yan-OIHE‘1"0CH A0 HaydaJ/la U3y4yeHusd JUCHUIT/INHbBIL:

¢ OIIK-1 — CriocobeH HUCIobp30BaTh MOJOKEHUS, 3aKOHBI U METO/Ibl eCTeCTBEHHBIX HayK Y MaTeMaTHKH /ISt
pellieHusI 3a/jau UH)KeHepHOH /lesTelTlbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOSITe/IbHO MPOBOANTD SKCIIePUMEHTa/TbHbIe UCC/Ie0BAHUS 1 MCII0/Ib30BaTh
OCHOBHbIE MPUeMbI 00PabOTKY U MPeCTaB/IeHNs MTOJYYeHHBIX JaHHBIX

¢ OIIK-3 — Crioco6eH MpUMeHsATh METO/IbI OUCKA, XpaHeHUs1, 06paboTKY, aHa/IM3a U TIPe/ICTAaBIeHNs B
TpebyeMom opmare nHGOpPMAIY U3 Pa3TUUHBIX UCTOUHUKOB U 6a3 JaHHBIX, COOMIOast IPY 3TOM OCHOBHBIE
TpeboBaHust HH(OPMAIIMOHHOM 6e30MacHOCTH



3. CTPYKTYPA 1 COAEP)XXAHUE JUCLHAII/IMHbBI

OO61m1as TpyA0eMKOCThb JUCLIMTUIAHBI cocTaBysieT 3 3.e., 108 u.

3.1. CopepixaHue (JUAAKTHKA) AUCHUIIMHBI
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Paspesn 1. JiekTpodusnueckue CBOICTBA M0/TyIPOBOJHHKOBBIX MaTepuaos. P-n-
nepexof, ero cBoiicrBa. Jiuoabt. CtabuauTponsl. Co6CTBEHHbIE U IPUMECHbIe
T10/TyTIPOBO/JHUKH. DJ1eKTPOHHO-/ILIPOUHBIH p-n nepexof. [uddysnoHHas pasHocTh
nioreHiyanos. BAX nuoza. TTonsTrs o 3apsHol U anddy3noHHOM eMKoCTAX Auoza.
2 4 OKBHBaJIeHTHas cxeMa uoaa. OCOGeHHOCTH /JMO/I0B Pa3THYHOrO Ha3HAUEHHsT: 34 17 8 9 17 30 30
BBITIPAMUTE/IBHOTO, CTaﬁI/I]'II/ITpOHa, BapHKara, BBICOKOYaCTOTHOTO, UMITY/IbCHOTO,
TyHHenbHOTO, AnoAa LlotTku. ITpo6oii Anoza: TyHHE bHbI, TaBUHHBIN, TETIOBOM
npo6oit. CTabUIMTPOH, ero YCTPOUCTBO U MPUHLUI paboTsl. OCHOBHbIE
XapaKTePUCTHUKU U ITapaMeTpbl CTaOHIMTPOHA.
Paszjien 2. ®oT03/1eKTPHUUECKHE U H3/TydaTe/IbHbIe npuGopnl. PoTtozuos,
2 4 CBeTOM3/Tydaromuii auos. bunonspHslii doToTpaHsucTop. XapakTepuCTUKY, 12 4 4 0 8 10 10
T1apaMeTpbl ¥ MO/ MOJTyTIPOBOJHUKOBBIX IIPHUGOPOB.
Pa3pen 3. BunonspHsle Tpanzucropsl (BT). YcuinTenbHble KaCKaabl
nocT 0 U 1ep 0 Toka Ha BT. YcrpoiicTBo 1 paboTa 6urossipHoOro
tpansucropa (BT). Toku npu6opa, napameTpbl. CXeMbl BKTIOUEHHSIH UX CBOHCTBA.
> 4 Mogens BT peanbHble 1 uzeani3upoBannsie BAX. PaboTa rpu Manom curHase. 28 14 10 4 14 20 20
OKBHBaJ/IeHTHbIE CXeMBI. 3aBUCHMOCTH TlapaMeTpoOB OT TeMIlepaTyphbl, peXuma,
4acTOThI curHasa. Pabota rmpu 60/b110M curHase. VIMy/ibCHbIIT pekiM, Criocobbl
roBbIeHus: GpicTpozelicTBUst. MoliHble BT: 0cOGeHHOCTH KOHCTPYKLMH, paboThl U
NpUMeHeHus.
Paspen 4. ITonessie Tpansucropsl (IIT). I1T ¢ ynpassstowum p-n-nepexozom. I1T ¢
M30/IMPOBAHHbIM 3aTBOPOM U COOCTBEHHBIM KaHasioM. 1T ¢ U30/11MpOBaHHbIM 3aTBOPOM
W MHJyLUpyeMbIM KaHajioM. CoBpeMeHHbIe 110/1eBble TPaH3UCTOPhl. MoLlHble
P 4 MOSFET (SIPMOS. HEXFET) noseble TpaH3ucTopbl. CTPyKTypa U TIPUHLIUIT 20 10 6 4 10 20 20
neticteus. Moisblie IGBT rosieBble TPaH3MCTOPBI, CTPYKTYpa U TIPMHLMI fieficTBus
HEMFET TpaH3ucTopsl. Pa3HOBHAHOCTH TPaH3KCTOPOB C BHICOKOH MOABMKHOCTBIO
HocuTeneit. M/ITT TpaH3ucTOpsI C iBOMHBIM 3aTBOPOoM. Mukpo FET TpaH3ucTops!
HHTerpabHbIX CXeM.
Paspien 5. [TlepcrieKTHBHBIE HANPAB/IEHUA TPAH3UCTOPHOH MHKPO3/1EKTPOHHKH.
ITpaBuio Mypa. HaHopasmepHas a1ekTpoHHKa. KBaHTOBOMeXaHHUecKue 3((eKTbl.
Tlonsitue o BOnnax gie BpOiins, spdexr AapOnosa - BOma, sbdekt xozedcona,
2 4 3¢ dext MeficHepa. YriepojHble HAaHOTPYOKH. ITOHATHE O KBAHTOBBIX TOUKAX. 14 6 6 0 8 20 20
TTepcrieKTHBHBIE TPAaH3UCTOPHBIE CTPYKTYPbI: MOJIEKY/IAPHBIH TPaH3MCTOP; CIIMHOBbII
TPaH3KCTOP, rpaeHOBbII TPaH3MCTOP, KBAHTOBO-UHTeP(epeHLMOHHBIH TPaH3UCTOP,
TPaH3UCTOP Ha KBAaHTOBBIX TOUKAX, TPAH3MCTOPhI HA OCHOBE HAHOTPYGOK;
teppoanekTprueckuii TpaH3ucTop. [loHsTHE 0 KpeMHKEBO (GOTOHHUKe.
Bcero 3a 4 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. JTabopaTopHbIi NPAKTHKYM
O6bem
Ne Tema 1abopaTopHOro ’
HOMep U HAMMEHOBdHHE pa3/ie/ia AUCHHUII/IUHbI aya.
n/n NpakTUKyMa
yacoB
PEI3,ELEII 1. BHeKTpO(bI/BI/ILIECKI/Ie CBOMCTBa nucciaeioBaHnue
1 TIO0/IyTIPOBOAHMKOBLIX MaTe€pHrasioB. P-H-HEPEXOA, ero TOJIyTIPOBOAHMWKOBLIX ANOJ0B, 9
CBOMCTBA. 'D;I/IO,E[BI. CTHGI/IJ'II/ITPOH])I. nucciaeaoBaHnne CTa6I/IHI/ITp0Ha
? Pa3zzen 3. Bunonsipabie TpaH3ucTopsl (BT). YeunurtensHble  [Mcc/iefoBaHKe OUTOISIPHOTO 4
KacKa/ibl IOCTOSHHOIO U ITepeMeHHOro Toka Ha bT. TpaH3UCTOpa
«HCC/1eJ0BaHKE T10/1€EBOI'O
3  |Pa3gen 4. Tlonesle TpaH3uctopsl (I1T). A 4
TPAaH3HUCTOpPa»
Bcero 3a 4 cemecTp 17
3.3. CamocTosTesibHasA padora ctygenra (CPC)
Ne CopepkaHue yue0HOTo Oo0bem,
HOMEp W HAMUMEHOBaHHe pa3je/ia AUCIIUII/INHBI
n/n 3a/laHUA JacoB
o CbI/BI/IKa TO/IyTIDOBOJHHKOB.
Pasgen 1. DnekTpodusnueckre CBOMACTBa MOMYyIPOBOAHUKOBBIX
1 . BAX puonos, BAX 17
MaTepuasnoB. P-n-repexo/, ero ceoicrtsa. [Inoasl. CTabUIUTPOHBI.
cTabuIMTpoHa
2 |Pa3gen 2. ®oTO3IEKTPUYECKUE U U3/TyUaTe/IbHbIe TIPHOOPBHI. thorosnexkrpuueckue 3pPeKTo 8
3 Pazgen 3. Bunonsipabie TpaH3uctopsl (BT). YcunurensHbie (hu3MKa OUTIOIPHOTO 14
KaCKaJbl MTOCTOAHHOI'O Y II€EPEMEHHOI'0 TOKA Ha BT. TPaH3UCTOPa
4 |Pa3gen 4. TTonessie Tpansuctopsl (I1T). (hu3mKa paboThI MOEBBIX 10
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TPaH3UCTOPOB

Pasgen 5. TlepcrieKTUBHBIE HarlpaB/IeHUs] TPaH3UCTOPHOM
5 TepCIieKTUBHbIE TPaH3UCTOPEI 8

MUKPO3/IEKTPOHUKH.

Bcero 3a 4 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA JUCIHIUITI/INHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/12/3|4 5 6 |7/8/9/1011|12|13 14 15| 16 17
4 Bomp. 3au | P P Borp. 3au Op Bormp. 3ay, 3au.

YcnoBHble 0603HaYEHUST:
e [IP — nuarHOCTHUeCKast paboTa;
e Bomp. 3au — BOIPOCHI K 3a4eTy;
* 3au. — 3aUeT.

TEKYI.I.[I/Iﬁ KOHTPOJIb YCII€EBA€MOCTH CTyJE€HTOB MPOBOAUTCA B AVUCKPETHBIE BDEMEHHBIE MHTEPBAJIbI B

crenywomuyx Gopmax:
e MarHoctuuyeckasi pabora;
e BOMpOCHI K 3a4eTy.

HPOME)KyTquaﬂ aTTecTalud rpoBOAUTCA B Cl)OpMaXZ
® 3dyeT.
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5. YYEBHO-METO/JMYECKOE Y1 TH®OPMAIIIOHHOE OBECITEUEHUE
MCIATTAHBI

5.1. OcHoBHas uTeparypa o JUCLUIUINHE:

1. . DnekTpoHHBIE U MUKPO3/1eKTpoHHBIe Tprubopel. CII6.BT'TY "BOEHMEX" um. [I. ®. YctunoBa, 2004, 1.
2. pAe.CA. [lyxka. . Dnekrponuka. CaHkT-ITeTepOypr: BXB-IletepOypr, 2008, 1. pec.
3. I T. Muikun, A. T. vinkuH. . DnektpoHyka. Mockga: FOpaiit, 2019, s51. pec.
5.2. [lorionHWTeNbHAS UTepaTypa Mo JUCLUIIVHE!
He TpebyeTcs.
5.3. Ilepuognyeckrie U3faHUs:

He TpeOyIoTCsL.

5.4. TlepeueHb PeCypCcoB UH(POPMAILMOHHO-TEIEKOMMYHHUKALIMOHHOM ceTu "VIHTepHeT", HeOOXOAUMBIX [I/isi 0CBOEHUS
TUCLIUTUTMHEI, 37IEKTPOHHBIE GHOTHOTEUHBbIE CUCTEMBI:

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

CoBpeMeHHbIe MTpodeccroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HarinonanesHast 3sekrpoHHast 6ubmioreka (HIB);
2. https://cyberleninka.ru/ - HayuHasi snektpoHHast 6ubmioreka « KnubepyieHHHKa»;

http://www.rfbr.ru/rffi/ru/library - ITomHOTeKCcTOBas 3/eKTpoHHas 6ubroTeka Poccuiickoro dhoHga
(byHIaMeHTabHBIX UCCIeJOBAaHUM.

MHbopmaLiMoHHbIe CripaBOYHbIE CUCTEMBI:

1. TexakcriepT — IHpOpMaLMOHHBIH MTOPTa TEXHUYECKOTO peryarpoBaHus: Hopmel, ipaBua, cTaHjapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5/l 'OCTos
cobcrBeHHOM reHeparuu BI'TY "BOEHMEX" um. [1. ®. YcTrHOBS;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nHopMalMOHHBINM MOPTas MPaBoBOM HHGOPMAaLUU.
5.5. [IporpammHOe obecrieueHue:
He TpeQyeTcs.

5.6. lndopMaioHHbIe TEXHOTIOTHH:

B3auMogeiicTere ¢ oOyuaroupmucs nocpeacteom DVIOC Moodle BI'TY «BOEHMEX» um. [1.®. YctuHoBa.



6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE AVCIHUII/IMHBI

6.1. JleKiiHOHHBIE 3aHATHSA:

Criequa/iM3upoOBdAHHbIE TPE6OBEIHI/IH 13(0) O60py,E[OBaHI/II-O OTCYTCTBYIOT; ayAUTOPHSA C ITOCAAOUYHBIMHU ME€CTAMMU I10
KO/IMYeCTBY CTYAEHTOB; AOCKA.

6.2. JTaGopaTopHbIe 3aHATH:

CTIeLMaTn3UPOBaHHbIe TPeOOBaHMSs M0 000PYZOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TTOCAZ0OUHBIMUA MeCTaMU 110
KOJIMUECTBY CTYAEHTOB; JA0CKa.

6.3. ITpouee:

1. pabouee MecTo mpernofaBareJisi, OCHaIL[eHHOE KOMITLIOTEPOM C JOCTYIIOM B MIHTepHeT;
2. paboune MecTa CTYZeHTOB, OCHAIlleHHbIe KOMITBIOTePaMH C JOCTYIIOM B VIHTepHeT, pefHa3HaueHHbIe /IS
paboThI B 37IeKTPOHHOM 00pa30BaTesibHOM Cpejie.



IIpunoxenue 1
K pafoueii nporpaMme AMCIMITHHBI
SJIEKTPOHHBIE 1 MUKPOJJ/IEKTPOHHBIE ITPUEOPbI

AnHoTanus paéoueii NnporpamMMsI

Ouciunivia QJIEKTPOHHBIE 1 MUKPOOJIEKTPOHHBIE TITPUBOPHI sBrseTcs JUCLUIIMHON
00s13aTe/IbHOM YacTH 0/i0Ka 1 mporpaMmbl MOATOTOBKY 10 HarpasieHuto 11.03.01 PaduomexHuka. [JUCIUATUIAHA
peanusyetcs Ha (akynasrete M MHbopmalMoHHBIX U ympapnstomux cuctem BI'TY "BOEHMEX" wum. [O.O.
YcrunoBa kKadenpoit 4 PAJMOSTEKTPOHHBIE CUCTEMBI YITPABJIEHVA.

[ducuuruivHa HatjesieHa Ha JOpMHPOBaHUe KomnemeHyuil:
OITK-2 CriocobeH CcaMOCTOSTEbHO TPOBOJWMTL SKCIIEPUMEHTA/bHbIE WCC/IENOBAaHUA U HCIOJIb30BaTh OCHOBHBIE
npreMbl 06paboOTKY U TIPe/ICTAB/IEHUS TTOTYUEHHBIX JAHHBIX;
OIIK-3 CriocobeH TpUMEHSITH METOJbl TIOMCKA, XpaHeHus, 00paboTKW, aHamM3a W TIpeJCTaB/leHus B TpebyeMom
dopmare WHGOPMAI[UK W3 Pa3IAUHbIX MCTOUHHUKOB U 0a3 JaHHBIX, COOMIOfas MPU 3TOM OCHOBHbIE TpeOOBaHMUS
MH(OPMALIMOHHOM 0e30acHOCTH.

CO,E[ep)KElHI/Ie AVCLUIIMHBI OXBATBIBAET KPYT BOIIPOCOB, CBA3dHHLIX C O3HAKOMJIEHHSA cnymaTeneﬁ C OCHOBHBIMH
NpUHLUATIaMHA beHK]_[I/IOHI/IPOBaHI/IH 3JIEKTPOHHBIX U MUKDO3JIEKTPOHHbBIX HpI/I60pOB.

[TporpamMmMoii AVUCIMIUIMHLI ITPeAYCMOTPEHBI CIeAyIoIiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJNTCS B AUCKPETHLIE BpeMeHHbIE UHTEPBAJIbI B
crenyoomuyx Gopmax:
e WarHocTthyeckas pabora;

e BOIIPOCHI K 3auerTy.

IIpome)xyTouHas arTecTanus NPoOBOAUTCS B (popMax:
e 3ayeT.

OO61mast TPyA0eMKOCTb OCBOEHHS AUCIUIUIMHBI COCTaBsisieT 3 3.e., 108 u. TIporpaMMoii AUCIUITIMHBI TIPETyCMOTPEHBI
JIeKUMOHHEIe 3aHaTus (34 4.), mabopatopHsiii mpakTukyM (17 4.), camocTositesibHasi pabota crygeHTa (57 u).
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IIpunoxxenue 2

K pafoueii nporpaMme AMCLMIITHHBI
SJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUEOPbI

TEXHOJIOTYN U ®OPMbI OBYUYEHUSA

PexkomeH/jal{uy M0 0CBOEHHIO JUCHHMILIMHBI I/IfA CTY/[€HTa

Tpyn0eMKOCTb OCBOEHUS! AWCLMILIMHBI cocTaBniseT 108 u., u3 HUX 51 4. ayAUTOPHBIX 3aHATUH, U 57 4.,
OTBeJIeHHBIX Ha CaMOCTOSATE/IbHYI0 paboTy CTyzeHTa.

PEKOMeH,Z[aL[I/II/I 10 pacripejejeHnuro yqe6H0r0 BpeMeHH 110 BUAdAM CaMOCTOSTETbHOU pa6OTbI H pa3jejiam

JVCIWTI/IMHBI TIPUBE/IEHBI B Tab/HIIe.

KoHTpo/b 0CBOEHUSs AVCIMIUIMHBI TTPOU3BOJUTCS B COOTBETCTBUU C ITO/IO)KEHHEM O TeKyIleM, pPyOeKHOM
KOHTPOJIe YCTIIeBaeMOCTH ¥ TIPOMEXKYTOUHOM aTTeCTaliH 00yJarommmxcsl.

@®opMbl KOHTPOJIS U KDUTEPUH OLIeHUBaHUs1 [IPUBe/eHbI B TIPU/IoXKeHHH 3 K Paboueli mporpamme.

HaumeHoBaHHe padoThI

PekomeHnyemas nureparypa

TpyA0eMKOCTE,
yac.

Pazpes 1. dyekTpodu3nyecKe CBOMCTBA IO/IyIIPOBOJHHKOBBIX MaTepHasioB. P-n-nepexop, ero cBoicrBa.

Juoapl. CTaOUINTPOHBI.

¢ur3rka nonynpoBogHUKOB. BAX

. DNeKTPOHHBIE M MUKPO3/IeKTpoHHbIe prbopsl: CIT6.BT'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2004 (1,2)
I. T Mlyukwus, A. I HvokyH. . O1ekTpoHrKa: MockBa:

muozoB, BAX ctabunutpoHa FOpaiir, 2019 (1) 17
A. A. Ilyka. . Dnekrponuka: CaHkT-ITeTepbypr: BXB-
IMetep6ypr, 2008 (1,2)
Wroro no pasgeny 1 17
Pazgen 2. ®oT03/1IeKTPUUECKHE U H3/TydaTe/IbHbIe MPUOOopPHI.
R — I I. Mviku, A. T. ].HHH.IKI/IH. . OnekTpoHuKa: Mockga: 8
FOpaiir, 2019 (2)
Wrtoro no pasgeny 2 8

Pa3pen 3. Bunonasipasie Tpan3uctopsl (BT). YouureabHbIe KacKabl MOCTOAHHOTO U MepeMeHHOro TOKa Ha

BT.

I I. Mvikuy, A. T. IIumkyH. . nekTpoHUka: Mocksa:

(bm3mKa OUTTONAPHOTO TPAH3UCTOPA FOpaiit, 2019 (3) 14
Wrtoro no pasgeny 3 14
Pa3pen 4. IToneBsbie Tpan3ucropsl (IIT).
(bu3mrKa paboThI TOEBBIX I I. vikuy, A. T. IIumkyH. . nekTpoHuka: Mocksa:
TpPaH3WMCTOPOB FOpaiiT, 2019 (4) 10
Wrtoro no pasgeny 4 10
Paspen 5. IlepcrieKTMBHBIE HanpaB/IeHUs] TPAH3MCTOPHON MUKPO/1eKTPOHUKH.
[IECIICKTHBHEIE TPAHSHCTODLI I. I. vku, A. T. ]_HHHJKHH. . OnekTpoHuKa: Mockga: 8
FOpaiir, 2019 (4)
Wroro 1o paszgeny 5 8
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IIpunoxenue 3
K pafodeii nporpaMme AMCIMITHHBI
SJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE ITPUEOPbI

®OH/] OHEHOYHBIX CPE/ICTB

@OH/I OL[EHOUHBIX CPEICTB, [T03BOJISIOIIHE OL[eHUTh Pe3y/IbTaThl 00yUeHHs 110 AaHHOH JUCLUIUIHHE, BK/IIOUAIOT B
ce0s:

e JWarHocthyeckas pabora
e BOMpOCHI K 3aUeTy;
e 3ayeT.

Kpurepuu oueHuBaHus

JuarHocruueckas padora
HOuarnoctuueckast pabora mposogutcs B ¢popme Tecta B OM1OC Moodle:

 TIpY NPaBU/ILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTecTallus;
* TIpM NpaBMWJILHOM OTBeTe Ha 60% BOMpoCoB U HoJiee - aTTecTarysl.

Bompocsl K 3auety
1.9neKTpoHHBIN HepreTUUYeCcKuil CieKTp KpUcTasia.
2.DHepreTryeckue 30Hbl B KpUCTa/Iax.
3. TyHHenbHBIN 3¢ exT.
4.06pa3oBaHue 3HepreTHUeCKHX 30H.
5. CootHouenue IelizeH0Oepra /st SHEPTUM U BPEMEHH.
6. 3oHHas guarpamma. BaneHTHast 30Ha ¥ 30Ha NpoBOAMMOCTH. [IpOBOHUKHU, TIOMYTIPOBOJHUKY U U30JISITOPBI.
7. Cratuctrka ®epmu- Inpaka
8. TeryioBOE IBUKEHHE 37IEKTPOHOB, JTHHA CBOOOAHOTO TIpobera.
9. CobCTBeHHBIH TIOYTIPOBOAHUK. D/IEKTPOHBI M JIBIPKH.
10. TeHepa1us ¥ peKOMOUHAITHS.
11. CeeToBasi reHepauysi U peKOMOUHaLusl. VI3myuaresibHasi peKOMOVHALVS.
12. BpeMmsi )XKM3HH HepaBHOBeCHBIX HOCUTeJ/Iel 3aps/a.
13. TIpumecHsbIe MOJYTIPOBOAHUKH (P ¥ N TO/YTIPOBOJHUKH). [JOHOPHBIE U aKLIeTITOPHbIE TIPUMeCH.
14. 3oHHBIe AUarpaMMbl IPUMECHBIX TIOTYTIPOBOAHUKOB.
15. DNeKTPOHHO- ABIPOYHAsK TPOBOAUMOCTB T1/TI.
16. OCcHOBHBIE M HEOCHOBHBIE HOCUTEJIU 3aps/a.
17. MexaHu3M 3/1IeKTPOHHOU U ABIPOYHOM TIPOBOJUMOCTHU TIO/TYTIPOBOAHUKA.
18. KoHlleHTpalusi HocuTesel 3apsiZia B IPUMeCHBIX MOMYTIPOBOJHUKAX.
19. DHeprust MIOHU3aL[MKU TIpUMe Cei.
20.TemmneparypHasi 3aBUCMMOCTb KOHLIEHTPaL[ii HOCUTe el 3apsja B IPUMeCHbIX MOTyIIPOBOJHHKAX.
21. IIpoueccsl nepeHoca 3apsiZioB B [OJIyTIPOBOJHUKeE.
22. [peiid HocuTenelt 3apsza. [petidoBast ckopocTh HachlleHUs1. [1oABIKHOCTE HOCUTeslelt 3apsifa. I1noTHOCT
ZIperdoBOro ToKa.
23. Iuddysus HocuTeneit 3apsifa. 3akoH Puka. Koaddurment auddysuu. IlnotHocTs Auddy3r0HHOTO TOKA.
24.. Nuddys3roHHas A/MHa.
25. TTonyTipOBOAHMKY B CU/TBHOM 3J1eKTpUUeCcKOM Tiosie. TpaHc@opmaiivst 30HHOM Juarpammbl. 26.YnapHas
HOHM3a1us. JIaBUHHBIN TIPOOOA.
27.TynHenvpoBaHue. TyHHe/IbHbBIN TPOOOH.
28 DneKTpOHHO-ILIPOYHEIH Tiepexof (p-n). Knaccudukarius.
29. p-n —TIpexofi, B pABHOBECHOM 1 HepaBHOBECHOM COCTOSTHUSIX. DHepreTUuecKas JuarpaMma p-n-riepexoja.
IMoTeHIMaBHEIN Oapbep.
30. [IpsiMocMelLieHHBIN p-n —TiepexoA. MHxeK1us Hocutenel 3apsija, [IpsMoit Tok.
31. O6paTHOCMeIIEHHBIN P-N —TIepexof, DKCTPAKLsS HocuTe el 3apsiga. OOpaTHbIH TOK.
32. lllvpuHa 1 eMKOCTh p-n —Tiepexofa. bapbepHas u juddy3roHHas eMKOCTb.
33. BonbTamIiepHast XapakTeprUCTHKa p-n —Tiepexoza. [Ipsimast ¥ oOpaTHasi BeTBU.
34. DneKTpHUYeCKUI U TETUIOBOH MpoOou p-n Tiepexoa.
35. [IuddepenianbHOe COMPOTHUBIEHHE P-N —TIepexoia.
36. ITepexop MOyIIPOBOHUK- ITOJIYIIPOBOJHUK.
37. Ilepexoj, MeTaNI-MONYTIPOBOJHUK. BBINPAMIISIONINI KOHTAKT, OMUUeCKHI1 KOHTAKT.
38. Ilepexog LIoTTKH.
39. BeinpsiMuTesibHBIN JU0A. BosbTammnepHbie XapaKTepUCTUKHU.
40. viox IToTTKM. BonbraMrepHsble XapakKTepHUCTHKH.
41. ITapameTpsI MOMOB.
42. CtabunmutpoH. BosibTaMIiepHbie XapaKTePHUCTHKH.
43.TlapameTpbl CTaOUTUTPOHA.

12



44. BunonsipHbIe TPAH3UCTOPBL. YCTPOMCTBO U MPUHLIWM NelCTBUs OUMossipHoro TpaH3uctopa. 45.KosdduimeHTs
WH)XeKL[1H, ITepeHoca U yCUIeHUs TOKa.

46.CTaTiuecKrie XapaKTePUCTUKH OUTIOMSPHOTO TPAH3KUCTOPA.

47 Ilapametpsl BT TpaH3uCTOPOB.

48. MasiocurHaibHbIe TlapaMeTpbl OUTOISPHOTO TPAH3UCTOPA.

49. 3ddexT nossi. Pexxumbl 00eHeHus, 06orallie s U HHBEPCHUU TIPUIIOBEPXHOCTHOTO CJI0ST MOMTYTIPOBO/HUKA.
50. CTpyKTypa MeTasI-Aus/eKTPUK- onynpoBogHuK (M/IT).

51. IoneBoit TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM. YCTPOMCTBO U NpUHIMN AeictBusi MOII TpaH3ucTopa ¢
BCTPOEHHBIM U MHJYLIMPOBAHHBIM KaHa/IaMu.

52. Crarnueckue xapakrepuctuku MOII (MOSFET) TpaH3ucTOpOB.

53. [TapameTpsbl MOMEBBIX TPAH3UCTOPOB.

3auer

Ha 3aueTe cTyzieHTy npejiaraeTcs 2 TeOPeTUYeCKUX BOIIPOCA, Ha KOTOPbIe CTYIEHT A0/DKeH pa3BepHYTO
oTBeTHTb. IToCsIe 3TOro OH MOMTyYaeT 3aueT I10 AUCLIUIIIHE.
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IMacnopT ¢oH/ja OLEHOUHBIX CPEZCTB

AypuTOpHBIEe <
3aHATHA B X ﬁ
i S & KO
KOHTaKTHOM 5 o = = k=
a t¢opme I E > = T
: o T EREE
2 8 HanmeHoBaHHe pa3jie/ioB H = ’E g 2 2 Co
2 = JUAaKTHUYECKUX eJUHHIY o £2| 8¢ 5 = T
o = | 5|88 < S T
¥ | ® =] =
&) ) ax| o (@)
AR | g8 C& g o] S5
c HE N4 ~ 23]
= = = =
o o o
Pazpen 1. dnekrpodusnueckue
7 4 |CBOWICTBA MOYNPOBOAHUKOBBIX 34 17 8 9 17 30 | 30 Bonpocsl
MarepuanoB. P-n-nepexop, ero cBoicTBa. K 3a4eTy
Juopbl. CTaOMIMTPOHBI.
2 4 Pa3gen 2. @oTo371eKTpUYeCcKHe U 12 4 4 0 8 10 10 Bormpocsl
H3/TyyareabHbIe MPUOOPHL. K 3aueTy
Paspen 3. buno/sisipabie TpaH3UCTOPBI
2 4 (BT). YcunureibHbIe KacKabl 28 14 10 4 14 20 20 Borpocs!
MOCTOSTHHOT0 U MepeMeHHOro TOKa Ha K 3a4eTy
BT.
2 | 4 |Pasen 4. Tonessie rpansucropsr (IIT). | 20 | 10 | 6 | 4 | 10 | 20 | 20 [BomPOCE
K 3aUeTy
Pa3zpen 5. IlepcrieKTUBHBIE BOMDOCH
2 4 |HanpaB/iIeHUs] TPAaH3UCTOPHOU 14 6 6 0 8 20 20 P
K 3aueTy
MHKPO3/IEKTPOHHKH.
Bcero 3a 4 cemectp 108 | 51 34 17 57 | 100 | 100
Bcero no gucIUILIMHE 108 | 51 34 17 57 | 100 | 100
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Ornenounbie maTepuassl no gucuumanae JJIEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE

ITPUBOPHI

OIIK-2 - CnocobeH camocmosimeabHO Np0o8ooUmMb IKCnepuMeHMAa/ibHble UCC/1e008aHUs U UCNO/1b306amb
OCHOGHble npuembl 00pabomKu u npedcmaeneHuUA NOJAyUeHHbIX OAHHbIX

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

IMpounTaiiTe TEKCT U 3aIMIIKUTE Pa3BePHYThIM 000CHOBAHHbBIN OTBET

30HHbIe SHepreTUUeCKye AUarpaMMbl KPUCTasIIa OTpe/iesisioT

IMpouwnTaiiTe TEKCT U 3aNUIINTE Pa3BepPHYTHIM 000CHOBAHHBIN OTBET

[IBiKeHue HOCHTe el 3apsizia 3a CUeT Pa3HOCTH WX KOHLIEHTPALWii B TIOTyTIPOBOAHUKE
ITpouwnTaiiTe TEKCT 1 yCTaHOBUTE COOTBETCTBHE

IMepen Bamu npeicTaB/ieHbl HEKOTOPBIE TIOTYTPOBOAHUKOBBIE TPUOOPHI ¥ KOTUYECTBO P-h MEPEX0/I0B B HUX.
K Kak70¥1 O3uLIMH, JaHHOH B JIeBOM CTO/OLe, TOAOeprTe COOTBETCTBYIOIIYIO TTO3ULHIO M3 MIPABOro CTosoLa.

TTo1yMpOBOAHMKOBLIH KomuuectBo p-n niepexosos
npudop
1. ®otopesucrop A. OpuH p-n iepexof,

2. bunonspusli B. [IBa p-n miepexop

TPaH3UCTOp

3.

[MonynpoBogHuKoBbIii B. Tpu p-n nepexof

ANOL,

4. Tupucrop I'. He umeeT p-n nepexozioB

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

IMepes Bamu mpe/icTaB/ieHbl HEKOTOPBIE THIIBI TPAH3UCTOPOB. K KaXk/101i MO3ULMH, JAHHOM B JIEBOM CTOJIOLIE,
noz6eprTe COOTBETCTBYIOLIYIO TIO3ULMIO U3 PABOro CTo/I0LA.

1. BunonsipHbIit
TPaH3UCTOP
2. MOIT (MAIT)
TPaH3UCTOp

A. Tpausuctop MOSFET

b. Tpansucrop FET

3. ITonesoii

B. Tpansucrop JFET
TPaH3UCTOP

4. TTonesoit
TPaH3UCTOP C
YTIPaBJISIOIIM P-
n TIepexofioM

I'. Tpausucrop BJT

[TpouwnTaiiTe TeKCT, BEIOEPHTE NPABIJILHBIN OTBET U 3alIUIINTe apryMeHThI, 000CHOBBIBAIOILHe BLIOOD OTBeTa
D/eKTPOHBI U [[bIPKU B 10JIYIIPOBOJHUKE TIOAUMHSIOTCS CTaTUCTHKE?

1. laycca;

2. Bo3e-DOiiHInTeliHA;
3. ®epmu-/Iupaka;
4. ITyaccoHa

[TpouwnraiiTe TeKCT, BEIOEPHTE NPABIILHBINA OTBET U 3alIUIIKTe apryMeHTHI, 000CHOBBIBAIOILHe BLIOOD OTBeTa
Kakuie HocUTenu 3apsiZia MH)KeKTUPYIOTCS B 6a3y TpaH3ucTopa p-n-p?

1. D/IeKTpOoHBI;

2. IbIpKw;

3. [bIpKU U 3JIEKTPOHBI;
4. VloHbI NIpuMecH

ITpouwnraiiTe TeKCT, BEIOEPHTe NPaBIJIHHBIE OTBETHI M 3alMIIINTE apryMeHThl, 000CHOBBIBaIOIIHe BEIOOD
OTBETOB

YKa)kuTe Kakue U3 TIpe/iCTaBIeHHbIX HI)Ke BOJIBT-aMIIEPHBIX XapaKTepUCTUK COOTBETCTBYIOT TYHHEbHOMY
JWONy U IMOAY C p-h TIepexoioM?
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3 4

Ne 8 TlIpouuTaiiTe TEKCT U YCTaHOBUTe T10OC/Ie[0BaTeNbHOCTh

[yt ompe/esieHys1 BOJIbT-aMIIepHOM xapakTepucTKU (BAX) mroa He06X0JUMO BBITIOJIHUTH C/IEYIOIIHe
11arv B NPaBUIBLHOM TOPSAKe:

1. TToaroToBKa U3MepUTELHOTO 000PYIOBaHUS — COOPaTh CXeMY C AWO/OM, HCTOUHUKOM MUTAHUS,
amrepMeTpoM U BOJBTMETPOM.

2. TTomaua HarpspKeHUst Ha IO/, — M/IABHO U3MEHSITh HalPsDKEHUE OT HyJIs B TIPSMOM U 06paTHOM
HarpabJIeHUSIX.

3. dukcanus MoKazaHui MPUOOPOB — 3aMUCHIBAaTh 3HAUEHUS TOKA Uepe3 U0/ U HAMpPsKeHUs Ha HEM /1S
Ka)K[J,0ro I11ara.

4. TToctpoenue rpadrka BAX — HaHeCTH Mo/yueHHbIe TOUKU Ha rpauk (TOK 10 BepPTUKA/IH, HallpsDKeHUe
T10 TOPU30HTAJIN) U COeIMHUTD UX B KPUBYIO.

3anuuyTe COOTBETCTBYHOILYIO IIOC/IeA0BaTeIbHOCTh LGP C/leBa Ha MpaBo.
Ne 9 TlIpouwTaiiTe TEKCT U YCTAaHOBUTE ITOC/I€J0BATETBHOCTD

5151 onpeiesieHysi BXOAHBIX XapaKTePUCTHUK OUIIOISIPHOTO TPaH3UCTOpa (3aBUCUMOCTH TOKa 0a3bl OT
HarpspkeHus1 0a3a-3MUTTep IpU (HUKCHPOBAHHOM HAIpsUKeHNUH KOJIJIEKTOP-3MUTTEP) HYKHO BBIITOHUTD
C/lelyIoliye 1Iaryd B [IpaBU/IbHOM TOpS/Ke:

1. TToATOTOBKa CXeMbI — MOZK/TIOUUTEL TPAH3UCTOP 10 cxeMe ¢ o01mM smutTepoM (O3), moaaTh
MOCTOSIHHOE HarpsbkeHre UK>
Y MO/ITOTOBUTH Pery/MpyeMblii uCTOYHUK UB3.

2. ®ukcanus UKs — yCTaHOBUTH IIOCTOSTHHOE HalpshKeHHe MeKAy KOJIJIEKTOPOM U SMUTTePOM (HarpuMmep,

0B, 1B, 5B).

3. Y3menenue U65 u usmepenue 16 — riaBHO yBenunBath UO3, PUKCHPYsI COOTBETCTBYIOILME 3HAUEHUS
TOKa 0a3bl.

4. TTocTpoenue rpaduka — HaHeCTH MoTydeHHbIe 3aBucuMocTh 16(U63) anst Kaxkaoro UK Ha OUH
rpaduk.

3anuiuTe COOTBETCTBYHOILYIO NIOC/IeA0BaTe/IbHOCTh LGP C/leBa Ha Mpago.
Ne 10 TTpouuTaiiTe TeKCT, BbIOepHTe MPABUILHBIN OTBET U 3aITUIINTE apryMeHThI, 000CHOBLIBAIOIIIVE BLIOOP OTBETA
KakoBo, nprMepHO, HarpsbKeHHe OTKpbhIBaHUS FepMaHUeBOoro Auoja?

1.(0,8-1)B
2.(0,5-0,7) B
3.(0,2-0,3) B
4.(0,05-0,1) B
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Ne 11 TIpouuTaiiTe TeKCT, BbIOEpHTE MPABUILHBIE OTBETHI 1 3alTUILINTe apTyMeHThI, 000 CHOBBIBAIOIIE BEIOOD

OTBETOB
YkarkuTe Kakue U3 TMpeaCcTaB/I€HHBIX HW)Ke SHePpreThiYeCKUX ArdarpaMm COOTBETCTBYIOT ITOJ/IYIIDOBOAHUKAM D-
U N- TUTIOB?
E ;_:1l
30HA NpOBOAMMOCTH 30HA MPOBOAWMOCTH
E
Eg &> agd g
Eg Eg
Ea T Ea 5 =
BANEHTHAA I0HA x BANEHTHAA 0HS »
£ 1 E 2
BANSHTHAA 30HA 30H MPOBOAHMOCTH
E o :
L:} 5 vEd Bn g
Eg Eg'
Ea}-L Ea E;. A Eq
I0HA NPOBOAMMOCTH
x 30HA NPOBORMMOCTH x
3 4

Ne 12 TTpouurTaiiTe TeKCT, BEIOepHTe MpaBU/IbHBIE OTBETHI M 3aIMIINTe apryMeHThI, 000CHOBBIBAIOII[HEe BEIOOD
OTBETOB

YKa)KuTe Kakue U3 Mpe/ICTaB/IeHHBIX HIDKEe YCIOBHO-Tpaduueckux o603HaueHui cooteetctBytoT JGBT u BT
p-n-p TpaH3ucTopam?

2 g o<

OIIK-3 - CnocobeH npumeHsimb MemoObl NOUCKA, XpaHeHUsl, 00paGomKu, aHaau3d u npedcmaeseHusl 8

mpeGyemom ¢popmame ungopmayuu u3 pazAUUHbIX UCMOYHUKOE U 6a3 0aHHbIX, C006/1100asi npu 3MOM 0CHOBHbIE
mpebosaHus uHgopmayuoHHoli GezonacHocmu

Ne 1 TIpouuTaiiTe TEKCT U 3alUILUTE Pa3BePHYTHI 000CHOBAaHHBIN OTBET

Ecym1 sMUTTepHBIN U KOJITIEKTOPHBIN [1epeXo/bl OUTIONSPHOTO TPAH3UCTOPA OTKPHITHI, TO 3TO PEXKUM
Ne 2 TIpouuTaiiTe TEKCT U 3aITUILIKTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

IMonHyto (yHKIMOHAMBHYIO TpyTITy Bysis (6a31c) COCTaBISIOT JTIOTHUECKHE 3/IEMEHTHI
Ne 3 T[IpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

Bawm panet h mapameTpsl 6umnossipHoro TpaH3ucTopa ¢ O3 U 3HaueHust 3THX MapameTpoB. K Kaykoii mo3urumm,
JIaHHOM B JIeBOM CToJI01]e, TIoZibeprTe COOTBETCTBYIOIIYIO TIO3UIIMI0 U3 MPABOTO CTO/OI]A.

h napameTpsl
OumoNApHOro 3nHauenue h nmapameTpa
TpaH3ucTopa ¢ O3

1. h1l> A. BrixogHasi TpOBOAUMOCTh

2. h215 b. BxogiHOe comnpoTHB/IeHHEe

3. hl2s B. KoadduimeHT obparHoii nepesjauy 1o HanpsikKeHHI0
4. h22> I". KoadurimeHT niepesiauu o TOKY

Ne 4 HPOHHTaﬁTe TeKCT U YCTaHOBUTE I10C/I€40BaTe/IbHOCTh

Ykazarb MpaBUIbHYIO MOC/1€40BATE€/IbBHOCTD OIpeaeeHus BAX CTa6I/I]'II/ITpOHa. 3anuIimre COOTBETCTBYHOIYIO
moc/1e40BaTe/;ibHOCTb qu)p CJ/IeBa Ha IMpaBo.

1. CbopKka CcxeMbl — CTAOMIMTPOH TOAK/IFOUAeTCs B 00paTHOM Harpas/ieHuH (KaToj K "+" UCTOUHUKA),
TI0CJIe/JOBATe/IbHO C aMIIEPMETPOM, a BOJIBTMETP — Mapasule/IbHO CTabMIMTPOHY.

2. [psiMasi BeTBb — I10/jaya IIaBHO BO3PACTAlOIIIero MpsiMoro HampsbkeHus (Kak y auoga), hukcarys [np u
Unp.
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3. O6parHasi BeTBb — Ioflaua 00paTHOTO HAMPsKeHUs 10 IPo0osi, 3aTeM (pUKCaLMs pe3KOTo POCTa TOKa MPU
U~Ucr.
4. TToctpoeHnue rpaduka — oObesriHEeHUe JAHHBIX B o4uH rpaduk I(U) ¢ BeigeieHreM 30HbI CTaOUIM3aIUH.

No 5 TlIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

Bawm zmanb1 h mapameTpsl ouronsipHoro TpansvcTopa (BT) v 3HaueHHst STUX MapaMeTpoB. K KaXK10i Mo3uiuy,
[IAHHOW B JIeBOM CTO/1011e, roj0eprTe COOTBETCTBYIOMIYIO MO3UIIMIO M3 [TPAaBOro CTosibia.

h napametpsi BT 3Hauenue h mapameTpa

1. hl11s A. Beixognast mpoBogumocts BT ¢ OK

2. h21b b. BxogHoe conporusienue BT ¢ O3

3. hl2> B. KoadduimenT obparHoti nepesauu o Hanpsikenuto BT ¢ O
4. h22k I". Koadduument nepepauu no Toky 5T ¢ Ob

Ne 6 TIpouuTaiiTe TEKCT U YCTaHOBUTE I10OC/Ie0BaTeNbHOCTh

Onpegenvte MPaBUIBLHYIO MOC/IE[0BATeIbLHOCTD JEUCTBUM [I/Is CHATHS BOJIET-aMIIEPHOM XapaKTePUCTUKU
(BAX) cBeTogMOa. 3anUIIMTe COOTBETCTBYHOILYIO MIOC/IeA0BaTeIbHOCTh LGP C/leBa Ha Ipago.

1. ITocTpoeHue rpaduka 3aBUCUMOCTH TOKA Uepe3 CBETOANO/, OT MPUIOKEHHOTO HarlpsDKeHHSI.

2. [Nogaya psAMOTo Harps>keHUst U GUKCaLlis 3HaUeHHH TOKa U HarlpsKeHUsT.

3. ITopxnroueHye CBETOAMO/A B 3JIEKTPUUECKYHO CXEMY C aMIlepMeTPOM, BOJIETMETPOM U
OTPaHUYUTE/ILHBIM Pe3UCTOPOM.

4. TTopaua 06paTHOTO HaTIPsKEHUs (He MpPeBBIIIasi MAaKCUMaJTbHO [IOMYCTHMOTO0) U U3MepeHre 06paTHOro
TOKa (ecu TpebGyeTcs B X0fie SKCIIepUMEHTa).

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpUTE MPAaBUILHBIN OTBET U 3aITUIINTE apryMeHThI, 000CHOBLIBAIOIIVE BLIOOP OTBETA
YcnoBHo-rpaduyeckoe o6o3HaueHrie M/IIT TpaH3ucTOpa C BCTPOEHHBIM KaHAIOM 11- THTa?

EEE

Ne 8 TIpouuraiiTe TeKCT, BBIOepHTe MPaBU/ILHBIN OTBET U 3alMIIMTe apryMeHThbl, 000CHOBBIBAIOLIME BEIOOP OTBeTa

CTpyKTypa KPUCTa/JTIUeCKON pellieTKU KPeMHUsI?

1. C Kybuueckod cCUMMeTpuel;

2. OObEeMHO-1LIeHTPUPOBAHHBIN OKTAIP;

3. I'paHeLieHTPYPOBaHHbIM TeTpaszp;

4. O0beMHO-1IIeHTPUPOBAHHBII TeTpasp

Ne 9 HpO'-II/ITaI‘/JITE TEKCT, BbIGepI/ITe HpaBI/Iﬂbelﬁ OTBET U 3dIIULINUTEe dPTYMEHTHI, OGOCHOBLIBHIOLL[I/IE BbI60p OTBETa

KpE‘-MHHﬁ BXOJHT B I'PVIIIY COE:I[HHGHH]?I ITIOJIVIIPOBOJHHKOB:
1. AIVBW .
2. QHEMEHTHPHBII HOJYINPOBOAHHKOB,
3. Aﬂ BFI .
4. AMBY

Ne 10 HpO‘-IHTaﬁTE TEKCT, BbIGepI/ITe MpaBU/IbHbIE OTBETHI U 3dITUIINTE dPTYMEHTHI, 060CHOBBIBEII-OLL[I/IE BbIGOp
OTBETOB

YKakuTe Kakue 13 Mpe/CTaB/IeHHbIX HKe CTOKO-3aTBOPHBIX XapaKTePUCTUK COOTBETCTBYOT M/ITT
TPaH3UCTOPY C BCTPOEHHBIM KaHaaoM U M/IIT TpaH3UCTOpy € MHAYLIMPOBaHHBIM KaHa/IOM?
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No 11 HpO‘-IHTElﬁTE TEKCT, BbIGepI/ITe MpaBU/IbHbIE OTBETHI U 3dIIUIIUTE dPT'YMEHTHI, 06OCHOBBIBaI-OLL[I/Ie BbIGOp
OTBETOB

YKakuTe Kakue 13 MpefCcTaBAeHHbIX HKe YT'O COOTBETCTBYIOT MMOJIEBOMY TPAaH3UCTOPY C YIPAaBJISIOLIUM p-Nn
Tepexo/i0M 1 KaHAJIOM p — TUIIa U OUIIOJSIPHOTO p-n-p TpaH3ucTopa?

3 o <

Ne 12 HpO‘-IHTaﬁTE TEKCT, BbIGepI/ITe MpaBU/IbHbIE OTBETHI U 3dIIUIIINTE dPT'YMEHTHI, 06OCHOBbIBaI-OLL[I/IE BbIGOp
OTBETOB

YkaxuTte Kakue U3 npefcrapieHHbIX HKe YT'O cootBetcTBYroT MOSFET Tpansucropy u I1T TpaH3sucTopy c
VIIPABJISIOLM p-n TTepexofom?

o o<

19 31148



