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O1eHOUHBIE MaTEPHAIIBI — 3TO COBOKYIHOCTh Y4€OHO-METOINYECKUX MaTEpUaIoB (KOH-
TPOJIbHBIX 3aJaHUH, ONTMCaHUN (HOpM U TpoLEYp), IPEeJHA3HAUYCHHBIX Ul OLICHKHM KayecTBa OcC-
BOCHHUSI OOYYarOIIMMUCS TaHHON MUCIMIUIMHBI KaK 4YacTH OCHOBHOM 0OO0pa3oBaTEIbHOM IpO-
IPaMMBI.

Llenb — OLIEHUTH COOTBETCTBUE 3HAHHA, YMEHHH W YPOBHS NPUOOPETEHHBIX KOMITETECH-
11, oOydarommMxcs 1efasM U TpeOOBaHUSM OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl B XOj€
IPOBEJCHUS TEKYILEro KOHTPOJIS U MPOMEKYTOUHON aTTECTALIUH.

OcHoBHas 3ajauya — 00ecreyuTh OLEHKY YPOBHSA C(OPMHUPOBAHHOCTH MPO(hecCHOHAIb-
HBIX KOMIETEHLIUH, TpUoOpeTaeMbIX 00yHarolMMCsl B COOTBETCTBUU C 3TUMHU TPEOOBaHUSIMHU.

KoHTtponb 3HaHMI npoBoAuTcs B GOpMe TEKYLIETO0 KOHTPOJII U MPOMEXKYTOUHOM aTTe-
CTalLlUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C LIEJIBIO ONPENEICHHs CTEIIEHN yCBOE-
HUSI y4eOHOTO MaTepualia, CBOCBPEMEHHOTO BBISIBIICHUS W YCTPAaHEHHS HEJOCTAaTKOB B ITOATO-
TOBKE OOYYarOLUXCS M MPUHATUS HEOOXOIUMBIX MEp M0 COBEPLICHCTBOBAHUIO METOJUKH IIpe-
1oJlaBaHus y4eOHOM AMCUMITIIMHBI (MOAYIISI), OpraHU3aluu paboThl 00yYaroIMXcs B X0A€ yueo-
HBIX 3aHATUHN U OKa3aHWsl UM MHIUBUAYAIbHON IOMOIIH.

K KOHTpoOIIIO TEeKyIIeH yceBaeéMOCTH OTHOCSITCS IPOBEpKA 3HAHUM, YMEHHUN U HABBIKOB,
nproOpeTEHHBIX 00yYaroIUMUCS Ha JJabopaTopHbIX padorax. [Ipu BIMoMHEHUH Ta0OPAaTOPHBIX
padoT IPUMEHSETCS CUCTEMA OLIEHKHU «3aYTEHO — HE 3a4TEHO».

IIpoMexXyTOUHBIN KOHTPOJb MO JUCLUIUIMHE OCYIIECTBIISETCS IMPOBEACHUEM JK3aMEHA.
®opma nIpoBeEHUS IK3aMEHA — YCTHBIN OTBET 10 YTBEPKACHHBIM IK3aMEHALIMOHHBIM OMIeTaMm,
c(OpMYIMPOBAHHBIM C YYETOM COJEPKAaHUs yueOHOH NUCIUIUINHBI. B sK3aMeHanmoHHbIi Ouier
BKJIIOUAETCS JIBa TEOPETUUECKUX Bompoca. B mpoliecce NOArOTOBKM K YCTHOMY OTBETY JK3aMe-
HYEMBI MOXET COCTaBUTh B MHCHbMEHHOM BHJIE IJIaH OTBETa, BKJIIOYAIOUIMNA B ceds ompenene-
HUS, BEIBOJBI (POPMYJI, PUCYHKH U T.II.

HpO(l)eCCI/IOHaJIbeIe KOMIIETCHIHU BBINTYCKHUKOB U HHIAUKATOPBbI UX JOCTHXKCHUA

Kon DopMyIHPOBKA KOMIIETCHIIUU NHaukatopel JOCTHKEHUS

[1K-3 CriocoOeH poBOANUTH [IK-3.1: Boinonusier pacuer u
MOJETUPOBaHNUE (DYHKITMOHATBHBIX MOJICTTHPOBAHHE JIEKTPUUECKUX DPEKUMOB
Y3JI0B PAIMOIICKTPOHHBIX CUCTEM | KOMIIOHEHTHOM 0a3bl paJrO3JIeKTPOHHBIX
KOMIIIEKCOB CHCTEM U KOMIIJIEKCOB

HacnopT q)OH)]a OLHCHOYHBIX CPEACTB IO JUCHUIIJIMHE

Ne KonTposmpyembie pa3aesibl (TeMbI) JHCIHHIIIHHbI Kon konTpo- Haunme-
n/n (pe3yabTaThl 110 pa3aeaaM) JUpyeMoit HOBaHHE
KOMIIETEHIIUH | OLIeHOY-
(n1u e€ yacTn) HOT'0
CpeacTBa
1 2 3 4

Beeoenue. Onexmponuxa 6 coepemeHHOU Hayke u
mexHuke. dnekmponnvie npubopwsl. Kpamkas ucmopus
U nepcnekmussl pazeumus nekmponuku. Mamepuanol
9NIeKMPOHHOU MEXHUKU. DNeKmpuiecKue nepexooul.

1.1 | OcHoBHble mOHATHUA W omnpenenenus. Hcrtopus u I1K-3 DK3aMeH
NIEPCIIEKTUBBI JIEKTPOHUKH

1.2 | OCHOBHBIE TIOJIOXKEHUSI TEOPUU DIECKTPOIPOBOIHOCTH I1K-3 DK3aMeH
TBEPABIX TEI

1.3 | Kpucrammmueckass CTpyKTypa YHCTOIO IOIYIPOBOJA- IIK-3 OK3amMeH
HUKa

1.4 | [IpumecHbIe NOIYIPOBOAHUKHN I1K-3 OK3amMeH




P-n-nepexoo

2.1 | DnekTpuueckue nepexoabl B MOJYyIPOBOJIHUKAX I1K-3 OK3aMeH
2.2 | DneKTpOHHO-IBIPOYHBIE MEPEXO] U €r0 CBOMCTBA IPU [1K-3 OKk3amMeH
OTCYTCTBUH BHEIIHETO MOJIs
2.3 | DneKTpOHHO-IBIPOYHBIN MEPEXOA U €r0 CBOMCTBA IIPU [1K-3 OKk3amMeH
BO3/ICHCTBUM IIPSIMOTO HANPSKEHUS
2.4 | DneKTpOHHO-IBIPOYHBIN MEPEXOA U €r0 CBOMCTBA IPU I1K-3 OKk3ameH
BO3/IeHCTBMH O0OPATHOTO HANPSIKEHUS
2.5 | Ilepexomp! METAJII-NIOIYIPOBOIHUK I1K-3 Ok3ameH
2.6 | CBolicTBa M XapaKTEpUCTHKHU p-N-IIEpeEXoaa I1K-3 OK3ameH
2.7 | [Ipobowm p-n-niepexo10B I1K-3 DK3aMeH
2.8 | EMKkocTH p-n-nepexona I1K-3 OK3amMeH
2.9 | OCHOBHBIE TEXHOJOTHYECKHUE MPOILECCHI U3TOTOBICHUS I1K-3 DK3aMeH
p-n-Iepexo10B
Tonynpoeoonurxossie 0uoowvl
3.1 OCHOBHBIE OHSATHS M TPUHIUTIBI T1K-3 DK3aMeH
3.2 | OkBUBaJEHTHas CXeMa [1K-3 OK3amMeH
33 BrinpsiMuTesnbHbIE TMOABI T1IK-3 DK3aMeH
3.4 | UmnynscHBIC THOMABI I1K-3 DK3aMeH
3.5 | CraGuiuTpoHbI I1K-3 DK3aMeH
3.6 | Bapukansl I1K-3 DK3aMeH
3.7 | Jluoasl Apyrux TUIOB I1K-3 DK3aMeH
Bunonapuvie mpanzucmopoi
4.1 OCHOBHBIE TOHSATHS U TPUHIUTIBI TIK-3 DK3aMeH
4.2 | Cxema BKJIIOUYEHHUS TPaH3UCTOPA ¢ oO1Ieit 6azoit [1K-3 DK3aMeH
4.3 | Cxema BKIJIIOYEHHUS TPAH3UCTOPA C OOIIMM SMUTTEPOM [1K-3 DK3aMeH
44 | CxemMa BKJIIOYEHUA TpaH3UCTOpA c oOumm [1K-3 DK3aMeH
KOJUIEKTOPOM
4.5 | Bnusnue  pexxuma ~ paboOThl  TpaH3UCTOpa U [1K-3 DK3aMeH
TEMIIEPATypbl OKPY>KAIOILIEH CpeAbl HAa €r0 MapaMeTpsl
U XapaKTEePUCTUKU
4.6 | Monenu OUITONSIPHBIX TPAH3UCTOPOB [1K-3 OK3amMeH
4.7 | YacToTHBIEC CBOWCTBA OUMONAPHBIX TPAH3UCTOPOB [1K-3 OK3amMeH
4.8 | CoOcTBeHHbIE UTyMbI OUITONSIPHBIX TPAH3UCTOPOB [1K-3 OK3amMeH
4.9 | Texnonorus U3TOTOBJICHUS OUITONSPHBIX [1K-3 OK3amMeH
TPaH3HCTOPOB.
Ilonegvle mpansucmopul
5.1 | OGmue NOHATHS U TPUHIIMIIBI [1K-3 OK3amMeH
5.2 | IloneBble TpaH3UCTOPBHl C YNPAaBISIOIIMM  p-n- [1K-3 OK3amMeH
IEPEX0JIOM
5.3 | MAII TpaH3uCTOpBI CO BCTPOEHHBIM KaHAJIOM I1K-3 OK3amMeH
54 | MAII TpaH3ucTOpBI C MHAYLUPOBAaHHBIM KaHAJIOM [1K-3 OK3amMeH
5.5 | [loneBsie TpaH3ucTopsl ¢ 6apbepom loTTku [IK-3 DK3aMeH
5.6 | IloneBble TPaH3UCTOPHI C YHPABISIOUIUM IEPEXOIOM [K-3 DK3aMeH

METaJUI-NOJYNPOBOAHUK M FE€TEPONEPEX0OM




domoanekmpuyeckue u usnyyamenvhvie npubopsl

6.1 | ®oTope3nucTopsl [1K-3 DK3ameH
6.2 | ®oroanoanl [1K-3 DK3ameH
6.3 | ®oToTpaH3UCTOPHI [IK-3 DK3aMeH
6.4 | ®oToTUpuCTOpHI [IK-3 DK3aMeH
6.5 | CBeronuoanl IIK-3 DK3aMeH
6.6 | OnTpoHbI IIK-3 DK3aMeH
6.7 | UHXeKUMOHHBIN J1a3ep [IK-3 DK3aMeH

Onemenmot uHmezcpajabHovlx Cxem

7.1 | Knaccuduxanusi HHTErpajbHBIX MUKPOCXEM [1K-3 OK3amMeH

7.2 | OCHOBHbBIE KOMIIOHEHTbHI MHTEIPAJILHBIX CXEM [1K-3 OK3amMeH

IIpubopul 6axKyymMHOU 31eKMPOHUKU

8.1 | OOmue NOHATHS ¥ IPUHLIUTIBI [1K-3 OK3amMeH
8.2 | DneKTpoBaKyyMHBIN JUOL I1K-3 OK3ameH
8.3 | DneKTpoBaKyyMHBINH TPHOZ IIK-3 OK3ameH
8.4 | MHOroaIeKTpoaHbIE IIEKTPOBAKYyMHBIE JIAMIIBI I1K-3 OK3ameH
8.5 | DneKkTpoBaKyyMHbIE MUKPOJIAMIIBI IIK-3 OK3ameH
8.6 | MnaukaropHbie mpruOOpPHI I1K-3 OK3ameH
8.7 | CBY nneKkTpOHHBIE JIaMIIBI IIK-3 OK3ameH

Kpurtepun oneHnBanus KoMneTeHI Uil (Pe3yJbTaTOB)

1). YpoBeHb ycBOeHUS MaTepuaa, MpelyCMOTPEHHOTO IPOrpaMMOii.

2). YMeHue aHaIM3UPOBaTh MaTepHall, yCTaHABINBATH PUUYNHHO-CIICACTBEHHBIE CBSI3H.
3). OTBeTHI Ha BOMPOCHI: MOJTHOTA, APTYMEHTHPOBAHHOCTh, YOCKICHHOCTD, YMEHHE

4). KauecTBO OTBETa (€r0 CTPYKTYpa, JIOTHIHOCTh, YOSKICHHOCTD, 00IIas 3Py IUIIHs)
5). Ucnionb30BaHKE TOTIOTHUTEIIBHOM JTUTEPATYPBI IPU TIOATOTOBKE OTBETOB.

VYpoBeHb OCBOCHUS 3HAHUI, yMEHHMI M HAaBBIKOB MO JUCIUIUIMHE OLIEHUBAETCS B (hopme
OaJIbHOM OTMETKHU:

«OTINYHO» 3aCTY)KUBAET CTYJACHT, OOHAPY>KUBILIUI BCECTOPOHHEE, CUCTEMATUYECKOE U
IyOOKO€ 3HaHWE Yy4eOHO-IPOrPaMMHOTO Marepuaja, YMEHHE CBOOOIHO BBIMOJHATH 3aJaHMS,
MPEAYCMOTPEHHBIE MPOrPpaMMOid, YCBOMBIIIMI OCHOBHYIO U 3HAKOMBIN C JTOMOJIHUTEIBHOMN JITE-
paTtypo, peKoMeH10BaHHOU nporpammoii. Kak mpaBuiio, OlieHKa «OTIMYHOY» BBICTABISETCS CTY-
JI€HTaM, YCBOMBIIMM B3aUMOCBS3b OCHOBHBIX MOHSATHI AUCHUIIIMHBI B UX 3HAYCHUH JIJIS1 TPHOO-
peraeMoii mpodeccuu, TPOSBUBIIUM TBOPYECKUE CIIOCOOHOCTH B TOHUMAHUU, U3JIOKEHUH U HC-
MOJIb30BaHUH Y4eOHO-IPOrpaMMHOIO MarepHaiia.

«Xopomo» 3acIy)XHBAaeT CTYIEHT, OOHApyXMBIIMKA TIONHOE 3HAHHE Y4eOHO-
IIPOrpaMMHOI0 MaTepHualia, YCIEIHO BBITOIHAONINN IPEAYCMOTPEHHBIE B IPOTPAMME 3a1aHUs,
YCBOMBILNN OCHOBHYIO JINTEpAaTypy, PEKOMEHJOBAaHHYIO0 B Iporpamme. Kak mpaBuiio, olieHKa
«XOpOILIO» BBICTABIIAETCS CTYyAEHTaM, ITIOKAa3aBIIUM CUCTEMATHYECKUN XapakTep 3HAHUU 10 JHC-
IIUIUTUHE M CIIOCOOHBIM K UX CaMOCTOSTEIIbHOMY HOIIOJHEHHUIO M OOHOBJICHUIO B XOJ€ JalIbHEH-
et yueOHo paboThl M TPO(HEeCCHOHAITBHON NEATETLHOCTH.

«YI0BJIeTBOPUTEJIbHO» 3aCIYyKMBAaeT CTYACHT, OOHAPYXHMBIIUH 3HAaHHUA OCHOBHOTO
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y4eOHO-TIPOrPaMMHOTO MaTepraia B o0beMe, HeOOXOMUMOM IS JalbHeWIe y4eObl U mpen-
CTOsIIIe pabOoThI MO CHEIUANTBHOCTH, CIPABISIONIMNACS C BBHIMOJIHEHWEM 33JaHU, MPETyCMOT-
PEHHBIX MPOTrPaMMOii, 3HAKOMBIA C OCHOBHOM JIUTEPAaTypOW, PEKOMEHJOBAHHON MPOrpaMMOM.
Kak mnpaBuiio, OLEHKAa «yAOBIETBOPHUTENIBHO» BBICTABIAETCS CTYAEHTaM, JONYCTUBIIUM IIO-
IPELIHOCTH B OTBETE HAa 3K3aMEHE M IPH BHINOJHEHMM HK3aMEHALMOHHBIX 3aJlaHui, HO 00ja-
JAIONINM HEOOXOIMMBIMH 3HAHUSIMH JUUIsI UX YCTPAHEHHUS MOl PYKOBOACTBOM IpEIoaBaress.

«HeynoB1eTBOpPHUTEIBbHO» BBICTABISIETCS CTYJICHTY, OOHAPYKUBIIEMY TPOOEIbI B 3HAHH-
X OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO MaTepHala, JOMyCTUBIIEMY MPUHIIUIHATIbHBIE OIIMOKH B
BBIIIOJIHEHHUH MPEyCMOTPEHHBIX POrpaMMON 3aaaHuil. Kak npaBuilo, OIlEHKa «HEYI0BIETBOPH-
TEIbHO» CTABUTCS CTYIACHTAM, KOTOPbIE HE MOTYT MPOIOIKUTH OOy4YEHHE WM MPUCTYIMUTH K
po¢eCCHOHALHON IESTETFHOCTH 10 OKOHYaHHUH By3a 0e3 OMONHUTEIBHBIX 3aHITHH 10 COOT-
BETCTBYIOILLIEH JUCIUIUIMHE.

Tunosblie KOHTPOJIbHBIC 3a1aHUA WJIN UHBIC MaTCPUAJIbI

TunoBblie 3agaHus VIS CAMOCTOATEIbHON PadoThI
UreHue, aHann3 M KOHCIEKTUPOBAHUE HAyYHOW IUTEpaTyphl MO TeMaM M Mpobiemam
Kypca.
OTBeTHI HAa KOHTPOJIBHBIE BOIIPOCHI.
KoncnexkrupoBanue, aHHOTUPOBAaHUE HAYUHBIX IyOJIMKALIUM.

IlepedyeHnb J1a00paTOPHBIX PadOT M BONPOCOB AJIs1 KOHTPOJIA

Ne pa-

00TBI
1 HccnenoBanue nacCUBHBIX 371eMEHTOB HHTEIPAJIBHBIX CXeM

1. Yto mpencrapiser coboil mHTErpainbHas Mukpocxema? Knaccudukamus coBpe-

MEHHBIX MUKPOCXEM IO TEXHOJIOTMH U3TOTOBIICHHUS.

2. Pe3ucTopsl MoaynpOBOJHUKOBBIX MHTErPajbHBIX CXEM, UX KOHCTPYKIIMH, CBOM-

CTBa, YKBUBAJICHTHAs CXEMa.

3. YacToTHBIC XapakTePUCTHKU UG (OYy3MOHHBIX PE3UCTOPOB.

4. TemniepaTypHbIe XapakTepUCTUKU AU((Py3HOHHBIX PE3UCTOPOB.

5. Konaencaropsl nomynpoBogHUKOBBIX MMC, UX KOHCTpPYKIIMHU, CBOMCTBA, SKBH-

BaJICHTHAs cXema.

6. YacToTHbIE XapaKTepUCTUKH U (Y3NOHHBIX KOHJIEHCATOPOB.

7. TemrieparypHble XapakTepuUCTHKH TU()Py3nOHHBIX KOHICHCATOPOB.

8. [lneHouHBIE PE3UCTOPBI, TUIBI, KOHCTpYKIMHU. Cxema 3amMmeinieHusi. OCHOBHbIE

CBOMCTBA U XapaKTEPUCTUKH.

9. IIneHouHbIe KOHJIEHCATOPHI, TUIIBI, KOHCTPYKIHH. CxeMa 3amerieHusi. OCHOBHBIE

CBOMCTBA U XapaKTEPUCTUKH.

10. IIneHouHble UHAYKTUBHOCTH, THIIbI, KOHCTPYKIIMU. OCHOBHBIE CBOMCTBA U Xa-

PaKTEpUCTHUKH.

11. MeTtonb!l U3roTOBIEHUS TOHKOIUIEHOYHBIX JIEMEHTOB.

12. TexHOJIOTHs U3TOTOBJICHHS TOJICTOIIICHOYHBIX MUKPOCXEM.

13. CpaBHEHHE CBOWMCTB MACCUBHBIX AJIEMEHTOB MOJYIPOBOJHUKOBBIX U IIEHOY-

HBIX MHUKPOCXEM.

2 HccaenoBanne HHTErpajbLHOIo AM01a

1. [TomynpoBOJHUKOBEIE TUO/BI: YCIOBHOE 0003HAYCHHE, KIACCHU(PUKAIHS.

2. UneanusupoBaHHas U peaibHasi BOJIbT-aMIIepHas XapaKTepUCTUKA UO/A.

3. 3aBUCHUMOCTH OOPAaTHOTO TOKA AMO/IA OT TEMIEPATYPHI.

4. YpasHenue Db6epca — Mouia st auoa, najgeHue IpsiMoTo HanpsDKeHUs Ha JIHO-

Ha3zBanue naGoparopHoii paboThl M BOIPOCHI AJIsi KOHTPOJIS




JI€, 3aBUCUMOCTb 3TOT0 HalpPsHKEHHSI OT TEIUIOBOIO TOKA THOAA.

5. BonbpT-aMIepHble XapaKTEpPUCTUKUA KPEMHHEBOIO M TI'€PMaHUEBOIO JHOAOB,
BIIMSIHUE TEMIIEPATypPHI.

6. DkBUBaJieHTHas cxeMa auojia. OU3NUeCKUil CMBICI COCTABIISIFOIINX 3TOM CXEMBI.
Oco0eHHOCTH SKBUBAJIEHTHOU CXEMBI JIJIsl HU3KUX U CPETHUX YaCTOT.

7. BemmpsimutenbsHbIe Au0Abl. HazHaueHne, 0COOEHHOCTH U OCHOBHEBIE TAPaMETPHI.
8. UmnynscHbie auozasl. HazHauenne, 0coOOEHHOCTH W OCHOBHBIE TTapameTpsl. [{no-
abl 1IOTTKH, 0COOEHHOCTH MX BOJBTAMIEPHBIX XapaKTEPUCTUK U OCHOBHBIC Mapa-
METpBI.

9. Crabunutponsl. BonsramnepHast XapakTepUCTHKA, CXeMa BKITIOUEHUS, YCIOBHUE
ctabunuzanuu, paboTa ¢ Harpy3koi, OCHOBHbIE mapameTpsl. [IpennsnonHelie cTa-
Oounutponsl. CTabUCTOPHI.

10. Bapukansl: ycimoBHOE 0003HaYeHHE, CXeMa BKIIIOYCHUS U DKBHUBAJICHTHAS CXe-
Ma, BOJIbT(apaaHas XapaKTepUCTHKA, OCHOBHBIC NapaMeTphl U 00IacCTH MpUMEHE-
HUS.

11. Ceromuoabl: IPUHIMIT JEHCTBHSI, CIIEKTPAJIbHBIE XapaKTEPUCTUKU U 00I1acTH
npuMeHeHus . MHXeKIIMOHHBIN Ja3ep.

12. ®oroamoxapl: NPUHIMIT JCHCTBUS, ypaBHeHHe Obepca — Moiia, BOJIBT-
aMIEpHbIE XapaKTePUCTUKH, PEKUMbI pabOThI, 3aBUCUMOCTh TOKAa U HaIPsHKEHUS
OT CBETOBOT'O MOTOKA B ITHX PEXHMMaX, OCHOBHBIC IMapaMeTpbl M OOJIACTH MpUMe-
HEHUS.

13. OnTpoHBI: NPUHIMII ACHCTBUS, XapaKTePUCTHKH U O0JIACTH IPUMEHEHHUS.

14. Tynnenbnbie quonsl, nuoasl CBY u [anna. [Ipuniuner padotsr, BAX, obmactu
IIPUMEHEHHUS.

15. Tenepatopsl mryma, Marautoguobl. [Ipuaiuner padoter, BAX, obnactu mpu-
MEHEHHUS.

16. CriocoOBl AMOTHOTO BKIIOYCHHS MHTETPATBHON TPAH3UCTOPHOH CTPYKTYPHI.
CpaBHeHME CTPYKTYp IO CIEAYIOUIUM apaMeTpaMm:

a) MaKCHMaJbHO JOMyCTUMOMY paboueMy HarpsiKEeHHUIO;

0) oOpaTHOMY COTPOTUBIICHUIO;

B) BBICOKOYACTOTHBIM CBOWMCTBaM;

T') IPSIMOMY COIIPOTHBIICHUIO;

1) OBICTPOJCHCTBHIO.

HcciienoBanne MHTErpajbHOr0 OMIOJSPHOIO TPaH3uCcTOPa B cxeme ¢ 0D
1. bumnonsipHble TPaH3UCTOPHI: ONPEACIICHUE, THUITBI, TPUHITUT JeHCTBHsI, KOdDdu-
LUEHT Tepefadd ToKa 3MUTTepa, 3P¢dexT Dpiu, «Ipokom» 0asbl, HAKOIUICHHE U
paccacblBaHUE HEOCHOBHBIX HOCHUTENEH 3apsaa B 6ase.
2. bunonspHele TpaH3UCTOPBI: MPOOOU TEPEXOI0B, BTOPUUHBIN MPOOOi, pexKHMbI
paboThl, mapaMeTphl, XapaKTEPU3YIOIIUE YCUIUTEIbHbIE CBOWCTBA TPAH3MCTOPOB,
BXOJ/IHOE COIIPOTUBJIEHHE, BO3MOYKHBIE CXEMBbI BKIIFOUEHUS.
3. Cxema BKIIIOYEHHS TPAH3UCTOpa ¢ 00ImUM IMUTTEpoM. OmnpesieneHrne 0CHOBHBIX
napaMeTpoB (KO3(QQPHUIMEHTH YCHICHHS, BXOJHOE CONPOTHUBICHHE) U BOJBI-
aMIIEPHBIC XapaKTEPUCTHUKHU.
4. Hcnonb3oBaHKUE BBIXOAHBIX XapaKTEpUCTUK cxeMbl ¢ OO uid aHalIn3a U pacyera
CXEM C Harpy3Koi: Harpy3o4Has psiMasi, pabouasi TOuka, pe>KUMbl pabOTH.
5. BausiHue pexxuma paboThl TPaH3UCTOPA M TEMIIEPATyPbl OKpPYXKArOIIEeH cpeibl Ha
ero ko3 GuIMeHT nepenayn Toka B cxeme BKItodeHus ¢ 0.
6. Mozgenu OUIIONSPHBIX TpaH3UCTOpPOB Dbepca — Momna (mpocreiinias u Mmoaupu-
LUPOBaHHAas), O0LIME aHATUTUYECKUE BBIPAKEHUS JJI1 TOKOB TPAH3UCTOPA.
7. ManocurHanabpHas (GHU3MUECKas CXeMa 3aMEIICHUs] WHTETPaJbHOTO TPaH3HCTOpa
Ha BBICOKOH 4dacTore. E€ OCHOBHBIE IapaMeTpsl, OTIMYUE OT CXEMBI JUCKPETHOTO
TPaH3UCTOPA.




8. Mozenb OUMNOISAPHOTO TPAaH3UCTOPAa B BHUJAE AKTUBHOTO YETHIPEXMOIIOCHUKA!
MIPUHIUIT IOCTPOEHUSI MOJACIIU U COCTABJICHHUS! CUCTEMbl YPAaBHEHUMN JUIsI CUCTEMBI
H-mnapameTrpoB. ®uznvecknii cMpIcT €€ KOd(DPHUITMESHTOB, SKBUBAJICHTHAS CXEMa.

9. Mogenb OUMONSPHOTO TPAH3UCTOPA B BUAEC AKTUBHOTO YETBHIPEXIOIIOCHUKA:
MIPUHIIMIT TIOCTPOCHUS MOJETU U COCTABJIEHUSI CUCTEMbl YPaBHEHUN ISl CHCTEMBbI
Y—napametpoB. Duzndeckuii cMbIc ee K03 HUIIMEHTOB, SKBUBAJICHTHAS CXEMA.

4 HccnenoBanne nHTErpajabHOro OMNOJISPHOro TpaHsucropa B cxeme ¢ Ob

1. Cxema BKJIIOUEHUS TpaH3UCTOpa ¢ oOmel 6a3oil. OmnpeneneHne OCHOBHBIX Ta-
pameTpoB (K0d(PPUIMEHTH YCHUIICHUS, BXOIHOE COMPOTUBICHHE) M BOJBI-
aMIIepHBIE XapaKTEPUCTUKHU.

2. Cxema BKJIIOUCHHSI TPAH3UCTOpA ¢ OOIUM KoJuieKTopoM. OmpeseneHne 0CHOB-
HBIX TIapaMeTpoB (Kod(pPHUIMEHTH yCWICHUS, BXOTHOE COMPOTHBICHHUE), BOJIBT-
aMIEpHbIE XapaKTEPUCTUKHU U 00JIaCTH MPUMEHEHHS.

3. CpaBHUTENBbHAS XapaKTEPUCTUKA CXEM BKIIFOUCHHSI OUTIONSPHOTO TPAH3UCTOPA.
4. BiusiHue TemIiepaTrypbl OKpYKarollel cpelbl Ha BOJIBT-aMIIEPHBIE XapaKTEpH-
CTHKH OMIIOJIIPHBIX TPAH3UCTOPOB (cxeMbl BKitoueHus ¢ OO u Ob).

5. YacToTHbIE CBOWCTBA OMMOJSPHBIX TPAH3UCTOPOB: OCHOBHBIC MPUYUHBI CHIKE-
HUS YCUJIUTEIIbHBIX CBOMCTB.

6. [IpenenbHbie YacToThl ycuieHud s cxeM ¢ Ob n OO, makcumanbHas 4acTora
TreHepalny, FPAaHUYHAS YaCTOTA YCUJICHUS TOKa.

7. CriocoOBbI ymy4IIeHUS] YaCTOTHBIX CBOMCTB OUTIONISIPHBIX TPAH3UCTOPOB.

8. CoOcTBEeHHBIC HIYMBbI OUMONSPHBIX TPAH3UCTOPOB: OCHOBHBIC COCTABIISIOIINE
TOJIHOTO ITyMa, KO3 (HUIIMEHT IIyMa U €r0 3aBUCUMOCTb OT peXuMa padOThl TpaH-
3UCTOpa, TEMIEPATYPbl, BHYTPEHHETO COMPOTUBIICHHUS] ICTOYHUKA CUTHAJA U CXEMBI
BKJIIOYEHHS] TPAH3UCTOPA, paclipeliejieHue IIyMOB B Juana3oHe 4yacTtoT. Manomry-
MSIILIUE TPAH3UCTOPBI.

9. TexHOI0T sl U3TOTOBJICHUS OUMIOJISIPHBIX TPAH3UCTOPOB.

Bomnpocskl Kk 3xk3aMeny

1. OcHOBHBIEC NOHATHS U ONPEACICHUS IEKTPOHUKHU. KpaTkas UCTOpHs U MEPCIEKTUBBI
e¢ pasButusa. Kiaccudukanus 31€KTPOHHBIX MPUOOPOB, OCHOBHBIC MPUHIUIBI UX JCHCTBUS U
TpeOOBaHUs, IPEABSIBIAEMBbIE K HUM.

2. OCHOBHBIE TIOJIOKEHUSI TEOPUU BJIEKTPOIPOBOIHOCTH TBEPABIX TEJ. 30HHAS TEOPHUS.
[TpoBOIHUKH, JUDIECKTPUKH, ITOIyIPOBOJHUKH.

3. Kpucrannuueckas CTpyKTypa YUCTOIO MOJIyIpoBoaHUKA. [Iporieccsl reHepanuu u pe-
KOMOMHAIMK. THUMBI HPOBOAMMOCTH, COOCTBEHHAs 3JIEKTPOIPOBOJHOCTh MOIYIPOBOJHUKA.
Hpeiipossie u qudPy3noHHBIC TOKU B MTOTYTTPOBOIHUKAX.

4. JIoHOpHBIE U AKUENTOPHBIE IPUMECH, THIIBI IOJYTIPOBOAHUKOB, OCHOBHBIE U HEOCHOB-
HbIE HOCUTENU. YpOoBeHb DepMmu.

5. DIeKTpUYECKUE NEPEXOABI B NMOIYNPOBOAHUKAX: 3JIEKTPOHHO-ABIPOYHBIEC, CHMMETPHY-
Hbl€ U HECUMMETPUYHBIE, PE3KUE U IIJIaBHbIE, METAJI-NIOIYTIPOBOAHUK, TE€TEPONEPEXObl. YpO-
BeHb DepMU B p-n-niepexoie.

6. DIEKTPOHHO-IBIPOYHBIE NIEPEXO U €r0 CBOWCTBA IMPHU OTCYTCTBUU BHELIHETO IOJIS,
KOHTAaKTHAas pa3HOCTb MOTEHIIUAJIOB, IOTEHIIMAJIbHAS JHarpaMMma, OTeHIUAIbHBIA Oapbep U ero
BBICOTA, TU(QY3NOHHBINA TOK, TOK Jpeiida, MOoMHbINH TOK, pacrpeneneHne KOHIEHTPAlU HOCH-
TeJIeH, 3aUPAIOIIHI CIIOM.

7. DNEeKTPOHHO-/BIPOYHBIN MEPEXO]] U €ro CBOMCTBA MPU BO3AECHCTBUM IPSAMOIO Hamps-
KEHUs, MHXKEKIMs HOCUTENe! 3apsizia, MPsIMOM TOK, SMUTTEpHas U 0a30Bast 00IacTH.

8. DJIEeKTPOHHO-BIPOUHBIN MIEPEXO]] U €r0 CBOMCTBA MPH BO3JEHCTBUN 0OpaTHOTO HAMps-
JKEHUSI, DKCTPAKIIHUSI HOCUTEIIeH 3apsiia, 0OpaTHBINA TOK.

9. Ilepexonbl METayUI-NIOMYNPOBOAHUK M HUX CBOMCTBA. HEBBINPSMIIAIOMINE KOHTAKTHI.
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bapeep loTTKA.

10. BonbramnepHasi xapakTepuUCTHKa p-n mepexona. YpaBHeHue D6epca-Momna. Temso-
BOI TOK, AuepeHnrnanbHOe CONPOTUBICHNE, HAIPSHKEHNE KOHTAKTHON Pa3HOCTH TIOTCHIINATIOB
U CBOICTBa Iepexoaa.

11. Buzbl ¥ npuurHbBI BOSHUKHOBEHHUS MTPOOOEB p-n nepexonoB. EMKkocTH p-n-nepexona.

12. OcHOBHBIE TEXHOJIOTHYECKUE MPOLIECCHl U3TOTOBIEHUS p-n MepexofoB. TexHomorus
W3TOTOBIICHUS OUTIOISPHBIX TPAH3UCTOPOB.

13. IomynpoBOJHUKOBBIE IUOJBI: YCIOBHOE 00O3HAYEeHHUE, Kiaccu(UKalus, Uaealn3u-
pOBaHHas U peajibHas BoJibTamIepHas xapakrepuctruka (BAX), 3aBucuMocTs 00paTHOTO TOKa OT
TeMIeparypsl, ypaBHeHue npsmoil BetBu BAX nuona, najgeHue npsMoro HanpsHKeHUs Ha AUOJE,
3aBUCHUMOCTD 3TOTO HANpPSKEHUSI OT TEIJIOBOIO TOKA JAMO/A.

14. BonpraMmiiepHble XapakT€pUCTUKH KPEMHHUEBOIO U T€PMAHHEBOIO IHONOB, BIMSIHUE
TeMIEepaTypbl. DKBUBAJICHTHas cxeMma anoja. GUu3nyecKuil CMbICI COCTABISIONIUX ITONH CXEMBI.
OcCO00EHHOCTH PKBUBAJIEHTHON CXEMBbI JUIl HU3KUX U CPEAHUX YaCTOT.

15. BeimpsimutenbsHbie 1uoabl. HazHauenue, 0cOOEHHOCTH U OCHOBHBIE ITapaMEeTPHI.

16. UmnynbcHble nuoasl. HazHaueHne, 0cCOOEHHOCTH M OCHOBHBIE MapameTphl. J[uoabl
[IIoTTKM, 0COOEHHOCTH UX BOJIBTAMIIEPHBIX XapaKTEPUCTUK U OCHOBHBIC TAPAMETPBHI.

17. Crabunutponsl. BonsramnepHasi XapakTepuUCTHKA, CXeMa BKJIIOYEHUS, YCIOBUE CTa-
Ounuzanuu, pabota ¢ Harpy3Koil, ocHOBHbIE mapameTpsl. [Ipenu3nonnsie ctadbunuTponsl. Cra-
OHCTOPHI.

18. Bapukansl: ycinoBHOE 00O3Hau€HHE, CXEMa BKJIIOUEHUS U DKBHUBAJICHTHas CXeMma,
BOJIbT-(hapajHas XapaKTepUCTUKA, OCHOBHbIE TapaMeTphl U 00JACTH NPUMEHEHHUS.

19. CeTonuonpl: NPUHLMI ACUCTBUS, CIEKTPaJbHbIE XapaKTEPUCTUKU U OOJIaCTH MpH-
MeHeHus. HKEeKIIMOHHBIN J1a3ep.

20. doTtoauoakl: MPUHIUIT IEUCTBHS, ypaBHeHHE Dbepca-Moruia, BoabTaMIEpHbIC Xa-
PAKTEPUCTUKHU, PEKUMBI PaOOThI, 3aBUCUMOCTb TOKA U HANpPSKEHUS OT CBETOBOTO MOTOKA B 3TUX
peXrUMax, OCHOBHBIE MTapaMeTpbl U 00JACTH MPUMEHEHHUS.

21. OnTpOHBI: MPUHIIUI JEHCTBHSI, XaPAKTEPUCTHKN U 007aCTH MPUMECHECHHUS.

22. TynnenbHble auoasl, quoasl CBY u Manna. [punnuner padots, BAX, obractu mpu-
MEHEHHS.

23. Teneparops! 1myma, marHuroauoasl. Ilpunmuner paborsl, BAX, obmactu npumene-
HUSL.

24. bunonsipHble TPAH3UCTOPBI: ONpPEACICHHUE, TUIIbI, PUHIIUIT ACUCTBHS, KOI(PPUIIHESHT
nepenayu Toka SMUTTEpa, dPPexT Dpiu, «mpokom» 0a3bl, HAKOIUICHWE M paccachblBaHUE HEOC-
HOBHBIX HOCHUTEJNEH 3apsaa B 6aze.

25. bunonsipHpie TPaH3UCTOPHI: MPOOOU TIEPEXO0B, BTOPUUYHBIN MPOOOH, peKUMBI pado-
Thl, NTapaMETPbI, XapaKTEPU3YIOUINE YCUIUTEIbHBIE CBONCTBA TPAH3UCTOPOB, BXOAHOE CONIPO-
TUBJICHUE, BO3MOXKHBIE CXEMbl BKIIFOUEHMSL.

26. Cxema BKJIIOUEHHS TpaH3UCTOpa ¢ obmiei 6a3oi. OnpeneneHne OCHOBHBIX MapaMeT-
poB (K03 PUITMEHTHI YCHUIIEHHUS, BXOAHOE COMTPOTUBIICHNE) U BOJIBTAMIIEPHBIC XapaKTEPUCTHKHU.

27. Cxema BKIIIOYEHUS TpaH3UCTOpa ¢ oOmmM smMutTepoM. OnpeneneHne OCHOBHBIX Ma-
paMeTpoB (K0d(pPUITMEHTHI YCUTIEHHUS, BXOAHOE COMPOTUBIICHNUE) U BOJIBTAMIIEPHBIC XapaKTepH-
CTHKH.

28. CxeMa BKJIIOUYCHHS TPAH3UCTOpA C OOIMMM KoJuleKTopoM. OmpesnesieHne OCHOBHBIX
napameTpoB (k03(pPULIMEHTHI YCUIIEHUS, BXOAHOE COIIPOTHBIICHHE), BOJIBTAMIIEPHBIE XapaKTepH-
CTHKH U 00JIaCTH IPUMEHEHHUS.

29. Mcnonp30BaHUE BBIXOIHBIX XapaKTEPUCTUK cxeMbl ¢ OO Uil aHalIu3a U pacyeTa CXeM
C Harpy3KOH: Harpy304Has npsiMasi, padouasi ToUKa, peKUMbl paOOTHI.

30. Bausinue pexxuMa paOoThl TPaH3UCTOPA M TEMIIEPaTyphl OKPYKAIOLIEH Cpeabl Ha €ro
K03 (UIMEHTH! NepeJaud Toka. BiusHue TemnepaTypbl OKpy»Karolied cpeibl Ha BOJIBTaMIIEp-
HBIE XapaKTEPUCTUKU OUTIOISPHBIX TPaH3UCTOPOB (cxembl BKIodeHus: ¢ OD u OB).

31. Monenu OUIIONSIPHBIX TpaH3UCTOPOB DOepca-Mosia (mpocteias u MoauGUIHPO-
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BaHHAA), 0OIIMEe aHATUTUYECKHUE BBIPAKEHHS U TOKOB TPAH3HUCTOPA.

32. ManocurHanbHas ¢u3nyeckas cxema 3aMelIeHHs HHTETPalbHOTO TPaH3HCTOpa Ha
BBICOKOM yacToTe. E€ OCHOBHBIE MapaMeTpbl, OTIANYHUE OT CXEMbI JUCKPETHOTO TPAH3UCTOPA.

33. Monenb OUTIONSIPHOTO TPAH3UCTOPA B BUJIE AKTUBHOTO YETHIPEXTIOTIOCHUKA: TIPUHIIUTT
MOCTPOEHUS MOJIENIM U COCTABJICHUS CUCTEMbI YpaBHEHU 115 cuctemsl H — mapamerpoB. @uzn-
YECKUU CMBICT ee KO PUIIMEHTOB, SKBUBAJICHTHAS CXEMa.

34. Mozaenb OUMOISIPHOTO TPAH3UCTOPA B BUJIE AKTUBHOTO YETHIPEXTOIIOCHUKA: TIPUHITUIT
MOCTPOCHUS MOJIENIM U COCTABJICHUS] CUCTEMBI YPABHEHUH ISl CUCTEMBI Y — napaMeTpoB. Puzu-
YECKUU CMBICT €€ KOA(PPUIIMEHTOB, 3KBUBAJIEHTHAs CXEMa.

35. YacToTHBIE CBOMCTBA OWIONAPHBIX TPAH3UCTOPOB: OCHOBHBIC MPUYMHBI CHIKEHUS
YCWINTENbHBIX CBOMCTB, MpeeNbHbIE YacTOThl ycuneHus st cxeM Ob u OO, makcumanbHas
4acToTa TEHepalliy, TpaHU4YHas 4YacToTa yCWIeHHs Toka. CrmocoObl ymydIIeHHs YaCTOTHBIX
CBOMCTB OMIOJISIPHBIX TPAH3UCTOPOB.

36. CoOCcTBeHHBIE TyMbI OUMOSPHBIX TPAH3UCTOPOB: OCHOBHBIE COCTABISIOUINE TTOTHO-
ro Iryma, K03 (UIMEeHT IIyMa U €ro 3aBUCHMOCTh OT peXrMa padoThl TPaH3UCTOpa, TEMIIEpaTy-
PBl, BHYyTPEHHETO CONPOTUBIICHUS MCTOYHHMKA CUTHANa M CXEMbI BKIIFOUEHHUS TPaH3UCTOpa, pac-
IpeaeseHre IIyMOB B IMana3oHe yacToT. Masourymsiiye TpaH3uCTOpbI.

37. TloneBble TPAaH3UCTOPHI: MPHUHIMI ACUCTBUA, OTIUYHME OT OUMOISAPHBIX, CXEMbI
BKJTIOUEHHSI, CXeMBI 3aMeIeHus ((pu3nuecKas U B BUI€ aKTUBHOTO YETHIPEXIIONOCHUKA), OCHOB-
HBIE TTaPaMETPhI, TPEUMYIIECTBA U 001aCTH TPUMEHEHUS.

38. YcTpoilcTBO M NpUHLUIN JEHCTBUS IMOJIEBBIX TPAaH3UCTOPOB C YIPABIAIOIIUM p-N-
nepexonoM. BonbrammnepHble XapaKTepUCTHKU B CXeMe C OOIIMM MCTOKOM, OCHOBHBIE MapaMeT-
pBbL

39. VYerpolictBo u npuHnun neictsus MJIII TpaH3UCTOPOB €O BCTPOEHHBIM KAaHAJIOM.
BonbrammnepHbie XapakTepUCTUKU B CX€ME C OOIMM UCTOKOM U MX OCHOBHBIE TapaMeTpBhI.

40. Ycrpoticteo n npuHuun aerctsus MJIII TpaH3UCTOPOB ¢ MHIYLMPOBAHHBIM KaHa-
joM. BonbTamiepHble XapaKTepUCTUKH B CXeME ¢ OOIIMM HCTOKOM M MX OCHOBHBIE ITaPAMETPBI.

41. YCTpOWCTBO W TPHUHIIUIT JACHCTBHUS TOJEBBIX TPAH3UCTOPOB ¢ Oapbepom IlloTTkwm.
HopManbHO OTKpBITBIE 1 HOPMAJIBHO 3aKPBIThIE TPAH3UCTOPHL. BonbraMiiepHble XapaKTepUCTUKN
B CX€Me C OOIINM UCTOKOM.

42. WuTerpanbHble MUKPOCXEMBI: KJIACCH(HKALNSA U UX OCHOBHBIE KOMIIOHEHTHI — TpaH-
3UCTOPBI, TUOJBI, PE3UCTOPHI, KOHAEHCATOPBl. OCOOEHHOCTH aKTUBHBIX U MACCUBHBIX 3JIEMEHTOB
UHTErpajbHbIX MHUKpocxeM. CHocoObl AMOTHOTO BKJIIOYEHUS HMHTETPabHOW TPaH3UCTOPHOU
CTPYKTYpPBI U CPaBHEHHE HUX IO OCHOBHBIM ITapamMeTpam.

43. ITpubopsl BaKyyMHOH SIEKTPOHHUKH. DIEKTPOHHBIE JIAMIIBI, JIEKTPOHHAS U TEPMO-
anekTpoHHast amuccust, 3Qpdext LLloTTkH, sMUCCHOHHBIH TOK. OCHOBHBIE TUIIBI KaTOIOB, UX yCT-
POMCTBO, TOCTOMHCTBA U HEJOCTATKH.

44. DnexTpoBaKyyMHBINA THOA: YCTPOHUCTBO, MPUHIIUI paOOTHI, 3aKOH CTENEHU TPEX BTO-
PBIX, PEXKUM HACBIIIEHUS, aHOAHAsI XapaKT€PUCTUKA, OCHOBHBIE ITapaMETPBbI.

45. DNeKTpOBaKyyMHBIN TPHO: YCTPOWCTBO, MIPUHITUIT PAOOTHI, BOJETAMIIEPHBIC Xapak-
TEpUCTHKH, (hopmyna bapkrayzeHa, OCHOBHbIE TapaMeTPhl U HEJOCTATKH.

46. MHOTOAJIEKTPOAHAS AIEKTPOBAKYyMHAas jJamIia TETPOA: YCTPOMCTBO, MPUHIIUAI pado-
ThI, 0COOCHHOCTH BOJIETAMIIEPHBIX XapaKTEPUCTHUK, JOCTOMHCTBA U HEOCTATKH.

47. MHOTORJIEKTPOIHAS JICKTPOBAKYyMHAs JIaMI1a TEHTO/I: yCTPOHUCTBO, MPUHIIAIT pado-
Thl, BOJIFTAMIIEPHBIE XapaKTEPUCTUKH, TOCTOMHCTBA U HEJOCTATKH.

48. BakyyMHBbIC HHTETPAJIbHBIE CXEMBI. DJIEKTPOBAKYYMHBIE MUKPOJIAMITBI: OCOOCHHOCTH
paboTbl, OCHOBHBIC THUIIBI KAaTOAOB, OCHOBHBIE JIOCTOMHCTBA. YCTPOWCTBO M MPUHIMII PaOOTHI
3JIEKTPOBAKYYMHOI'O MUKPOTPHO/A.

49. OcobeHHOCTH PabOTHI AIEKTPOHHBIX JAMII C 3JIEKTPOCTATUUYECKUM YTpaBICHHEM Ha
CBY. OcHOBHBIE THUIIBI TAKUX 3JIEKTPOHHBIX Jam a1 CBY.

50. DnexrpoBakyymHblie pubopsl CBY ¢ nuHaMUUecKUM ympaBlieHHEM: MPUHLUM JIeH-
CTBHSI U OCHOBHBIE THUIIBI.



51. TIponeTHBIN KIUCTPOH: YCTPOUCTBO M MIPUHIIMIT PAOOTHI, JOCTOMHCTBA U HEJIOCTATKH.

52. OTpaxarenbHblii KIUCTPOH: YCTPONCTBO M MPUHLUI pabOThI, JUaNa30H MPUMEHEHHS.

53. JIBB u JIOB O-tuna: ycTpoicTBO W MPUHIHI PabOThI, JOCTOMHCTBA U HEJOCTATKH.
OCHOBHBIE THUIIBI 3aMEMJISAIOIIUX CUCTEM.

54. MarHeTpoH: yCTpOHCTBO U OCHOBHbIE XapaKTEPUCTUKH.

55. NnaukaropHble MpHOOPHI: OCHOBHBIC THIIBI, YCTPONCTBO M MPHHIMI paloThl. Jluc-
IUIEH.

KoHTpoJibHBIE BONIPOCHI AJI51 OLEHKH C()OPMYJIMPOBAHHOCTH KOMIIETCHIIHIT
(pu oTBEeTE Ha BOIPOC HEOOXOAUMO U3 IPUBEICHHBIX BApUAHTOB BBIOPATh MPaBUIIbHBIE
OTBETHI)
1. TBépaoe Teno UMEET MIKUPUHY 3anpelieHHon 30161 1,5 3B. K kakoll rpynne oHO OTHOCHUTCS
COMIaCHO 30HHOM Teopun?
- IPOBOJHUK
+ HOIYIIPOBOJIHUK
- IUIEKTPUK
2. TBépmoe Teno UMeeT MUPHUHY 3alPEeIIeHHON 30HbI 6,5 3B. K kako# rpymnmne oHO OTHOCHUTCS
COMIaCHO 30HHOM Teopun?
- IPOBOJHUK
- MOJIyIIPOBOJTHUK
+ IUDIIEKTPUK
3. B TBEépiOM Tese OTCYTCTBYET 3anpeleHHas 30Ha. K kakoil rpynmne OHO OTHOCHUTCSI COMIACHO
30HHOM Teopun?
+ OpOBOOHUK
- IOJYTIPOBOIHUK
- IUIEKTPUK
4. Yem 00BsCHSCTCS yBETUUYEHUE TPOBOJUMOCTH MOTYTIPOBOTHUKOB C YBEIIMUEHUEM TEMIIEpaTy-
po1?
- [IpY TIOBBIIIEHUN TEMIIEPATYPhl YBEINUMBAKOTCS KOHLIEHTPALUs U IOABM)KHOCTh HOCUTENEHN
3apsaaa
- IIpY TIOBBIIIEHUN TEMIIEPATYPbl YBEINYUBAETCS TOJBUKHOCTh HOCUTENEH 3apsaaa
+ IIpH NOBBIIIEHNUN TEMIIEPATyPbl YBEJINYUBACTCA KOHLICHTPALUsl HOCUTENEH 3apsaa
5. Uem 00BsICHACTCS YMEHbBILICHHE TPOBOAMMOCTH ITPOBOJHUKOB C YBEITMUEHHUEM TEMIIEpaTyphl?
- IIPY TOBBIIICHUN TEMIIEPATYPbl YMEHBIIAIOTCS KOHIEHTPALNS U NOJBUKHOCTb HOCUTEIIEH 3a-
psana
- IIpY TOBBIIICHUN TEMIIEPATYPbl YMEHBIIACTCS] KOHICHTPALUs HOCUTEIIEH 3apsia
+ [IpY MOBBIILIEHUN TEMIIEPATYyPbl KOHLEHTPALIU HOCUTENEH 3apsiia IPaKTUUECKH HE U3MEHSET-
Csl, @ KX U NTOJBHKHOCTb YMEHBIIIACTCHA.
6. Ilpu BHECEHUHU B YUCTHIH MOTYTPOBOIHUK JOHOPHOM MPUMECH 3IIEKTPOIPOBOIHOCTH 00ecte-
YMBAETCS TNIABHBIM 00pa3oM:
- H30BITKOM CBOOOTHBIX JBIPOK
+ U30BITKOM CBOOOIHBIX 3JIEKTPOHOB
7. Ilpy BHECEHUU B YUCTBIN ITOJIYIIPOBOAHUK AKLIEITOPHOU IIPUMECH 3IIEKTPOIIPOBOAHOCTD
obecrieunBaeTcsl IIIaBHBIM 00pa3oM:
+ M30BITKOM CBOOOIHBIX JIBIPOK
- U30BITKOM CBOOOIHBIX AJIEKTPOHOB
8. KakuM MOYKHO CUMTATh TOK, IPOTEKAIOLINI YEPE3 3JIEKTPOHHO-ABIPOYHBIN NIEPEXO]] IPU MTPU-
JIOKEHHUH K HEMY NPSIMOTO HaIPSKEHUs?
+ mudPy3uoHHBIM
- TOKOM MPOBOIUMOCTH (apeiida)
9. KakM MO>XHO CUMTaTh TOK, IPOTEKAIOIINI Yepe3 AEKTPOHHO-ABIPOYHBIH NepeXo ] pyu Ipu-
JIO)KEHUH K HeMy 00OpaTHOTro HapsKeHUs?
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- i Py3nOHHBIM

+ TOKOM MPOBOAUMOCTH (peiida)

10. Ot yero 3aBUCHUT MOJIy4EHHUE IPU COEIUHEHUHN METAIIa U MOTyIPOBOJHUKA HEBBITPSMIISIIO-
I1€r0 OMHUYECKOro KOHTakTa min 6apbepa LlorTku?

+ 0T pabOTHI BBIXO/IA JIEKTPOHOB B METAJIIE M MOTYITPOBOIHHUKE

- OT KOHLIEHTPAI[M1 BHECEHHBIX B MOIYIPOBOJHUK ITpUMeECEH

- OT TEMIIepaTyphbl

11. Kak ¢pyHKIHMOHATIBHO CBSI3aHbI YeJIbHAS POBOMMOCTD IOITYIPOBOAHNKA, KOHIIEHTPALIUS
HOCHTEJIEH 3apsiia U NOABMKHOCTh HOCUTENEH 3apsiia?

+ yznenabHas NPOBOAMMOCTb ONpPENENsIeTCs IPOU3BEIEHUEM KOHLIEHTPAI[MM HOCUTENIEH U UX MO
BIUYKHOCTH

- yaenpHas MPOBOJUMOCTh ONPEAEIACTCS OTHOEHUEM KOHIIEHTPAllMK HOCUTENeH K UX MO
BIUYKHOCTH

- yaenbHas MPOBOJUMOCTh ONPEAEAETCS Pa3HOCTBIO KOHIIEHTPALIMU HOCUTENIEH U UX MTOJBIK-
HOCTH

- yaenbpHas MPOBOJUMOCTh ONPEAEIAeTCS CYMMOW KOHIEHTPAIMU HOCUTENEH U UX MOJBU)KHOCTH
12. Kak maTreMaTH4eCKu CBsI3aHbI IPSIMON TOK, MPOTEKAIOIINI Yepe3 AIEKTPOHHO-/IBIPOYHBIH 11e-
pexoll, M HanpsHKEeHUe, MPUI0KEHHOE K ATOMY Tepexony?

+ TOK 3aBHCHUT OT HANPSKEHUS 110 SKCIIOHSHITUAIEHOMY 3aKOHY

- TOK MPSIMO MPONOPLIUOHAJIEH HAPSKEHUIO

- TOK 00paTHO MPONOPLMOHATIEH HAPSIKEHUIO

- BEJIMYMHA TOKA MIPAKTUYECKH MTOCTOSIHHAS M HE 3aBUCHUT OT HAIPSKEHUS

13. Kak maremMaTu4ecKku CBsI3aHbl OOpATHBIN TOK, IPOTEKAIOIIHNHA Yepe3 31EKTPOHHO-IbIPOUHBIN
nepexo, ¥ HapshKeHUe, IPUIIOKEHHOE K 3TOMY Iiepexoay?

- TOK 3aBHCHT OT HAIPSHKEHHS M0 HKCTIOHEHIINATBHOMY 3aKOHY

- TOK MPSIMO NPONOPLIUOHAJIEH HANPSKEHUIO

- TOK 00paTHO MPONOPIMOHANICH HAPSKESHUIO

+ BeIMYMHA TOKA MPAKTHUECKU OCTOSHHAs (OYEHb MAJIEHbKas) U HE 3aBUCUT OT HAPSKEHUS
14. TuddepenimanbHoe COMPOTUBICHHUE UOAA ONPEICIIICTCS Kak

- OTHOILIEHHE HaNpPsKEHUs, IPUIIOKEHHOTO K AUOLY, K TOKY, IPOTEKAIOIIEMy Yepe3 IO/

+ OTHOIICHHE MAJIOTO MPUPALCHHUS HANPSHKEHUS, IPUIIOKEHHOTO K MOy, K MaJIOMy IIpHpaIie-
HUSI TOKA, IPOTEKAIOLIET0 Yepe3 U0

- COTPOTHUBIICHUE TUOAA SABISIETCS TIOCTOSIHHOW BEJIMYMHOM, HE 3aBUCSIIECH OT HANpSKEHUS U TO-
Ka

15. CTaGuIuTpOHBI — 3TO IUOBI, paOOTAIOIINE B PEKUME:

+ TYHHEJIBHOTO MPOOOs

+ MTaBUHHOTO TIPOOOs

+ cMenraHHoro Po0os

- TEIJIOBOTO MPoOOost

16. CtabucTopbl — ATO JUOJIBI, UCTIONB3YIOIITHE:

- Y4aCTOK BOJIbTaMIIEpHOM XapakTepucTuku (BAX), cooTBeTcTBYIOLIMIT 00paTHOMY 3IIEKTpUYe-
CKOMY TIp000I0

+ npaMyto BeTBb BAX cnennanbHON GOpMBI

- IOJIOkKEHUE paboueli TOUKU HE BIMAET Ha CTAOMIIM3ALNIO HAPSHKEHUS

17. EMKOCTB BapHKarna 3aBUCUT OT BEJIMYMHBI OOPATHOTO HANPSHKEHUS

+ 1Mo HEeJTMHEHHOMY 3aKOHY (4eM OoJibiiie 00paTHOE HANPSKEHUE, TEM MEHBIIIE EMKOCTh)

- 110 JINHEHHOMY 3aKOHY (4eM Ooubllie 00paTHOE HAMPsKEHUE, TeM OOJIbIIe EMKOCTD)

- TI0 TUHEHHOMY 3aKOHY (4eM OoJibilie 00paTHOE HAMPSHKEHUE, TEM MEHBIIE EMKOCTh)

18. B oronmone, pabotaromem (6e3 BKIIOYCHHS HArPy3KH) B peXKUME KOPOTKOTO 3aMBIKaHUS,
TOK, IPOTEKAIOLINH Yepe3 GoToANoN

+ IpsSIMO MPOTIOPIIMOHANIEH BEIMYMHE CBETOBOTO MOTOKA, MA/IAl0IIET0 Ha 3TOT (POTOANO

- 00paTHO MPONOPLIMOHAJIEH BEIMUYNHE CBETOBOTO MIOTOKA, MAIAI0IIEr0 Ha ITOT (POTOIUOA
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- MPAKTUYECKU HE 3aBUCHUT OT BEJIMYMHBI CBETOBOTO MOTOKA, TAIAI0MIETO HA ATOT (HOTOTUO/

- IPSIMO MPOTIOPIIMOHANEH Jorapu(My OT BEIMYUHBI CBETOBOTO MOTOKA, MAAAIOIIETO Ha 3TOT (ho-
TOHO

- MPAKTUYECKU HE 3aBUCUT OT BEIMYMHBI CBETOBOTO MOTOKA, MAIAI0IIEr0 Ha 3TOT (hOTOIUO

19. B dporomuone, padbotaroriem (03 BKIIOUCHUS HATPY3KH) B PEKUME XOIOCTOTO XO/1a, HAIpPsI-
KeHue Ha (oToauoae

- IPSIMO TPOTIOPLIMOHAIBHO BETMYMHE CBETOBOTO MTOTOKA, MAIAIOIIETO Ha ATOT (hoTommon

- 00paTHO MPOMOPIHNOHAIFHO BEIMYMHE CBETOBOTO MOTOKA, MAJAI0IIeTo Ha 3TOT (poToaron

- MPAKTUYECKU HE 3aBUCHUT OT BEJIMYMHBI CBETOBOTO MOTOKA, MAIAI0MIETO HA ATOT (HOTOTUO/

+ MPSIMO MPOTMOPLUOHAIBHO JIOTapu(pMy OT BETUYHHBI CBETOBOTO MOTOKA, Maal0IIEro Ha STOT
dbotoamon

20. KoaddunmeHT ycuaeHus 1o ToKy OUTMONISPHOTO TPaH3UCTOPa ONPEAETISETCS KaK:

- OTHOIIIEHHUE BBIXOJHOTO TOKA K BEJIMYMHE BXOJHOTO TOKA

+ OTHOIIIEHHE MAJIOTO MPUPAIEHHUs BEIXOAHOTO TOKA K BETMYUHE MAJIOTr0 MPUPALIEHUS BXOTHOTO
TOKa

- OTHOUIEHHE BBIXOTHOTO HANIPSKEHUS K BETMUMHE BXOJHOTO HANPSKEHUS

- OTHOIIIEHHE MAJIOTO MPHUPAIIEHHS BEIXOAHOTO HAMPSKEHUS K BEIMYMHE MAJIOTO TPUPALICHNUS
BXOJIHOTO TOKa

21. Koadpunment ycunenns no HanpspkeHUIO OUTIOISIPHOTO TPAH3UCTOPA ONIPEIEIIeTCs KaK:

- OTHOUIEHHE BBIXOHOTO HANIPSDKEHUS K BETMUMHE BBIXOJAHOTO TOKA

- OTHOIIIEHHE MAJIOTO MPHUPAIEHHS BEIXOAHOTO TOKA K BEJIMYMHE MAJIOTO IPUPALICHHUS BXOTHOTO
TOKa

- OTHOIIIEHHUE BBIXOJHOTO HANPSHKEHUS K BEIMYMHE BXOAHOTO HATIPSIKCHUS

+ OTHOIIIEHHE MAJIOTO MPUPAIIECHHUS BEIXOJHOTO HAMPSHKEHHS K BEIMYMHE MAJIOTO MPUPAICHHUS
BXOJTHOTO HaIPSIKCHUS

22. BxogHO€ COMPOTHUBIIEHUE OUTIONSIPHOTO TPAH3UCTOPA OTMPEACIIAETCS KaK:

- OTHOILIEHHE BXOJIHOTO HAIPSDKEHHSI K BETMUMHE BXOIHOTO TOKA

- OTHOUIEHHE MaJIOTO MPUPAIIEHUS BHIXOJJHOTO TOKA K BEJIMYMHE MAJIOTO MPUPAILEHUsI BXOIHOTO
TOKa

- OTHOUIEHHE BBIXOJTHOTO HANPSKEHUS K BETMUMHE BXOJHOTO HAIPSKEHUS

+ OTHOIICHHE MAJIOTO MPUPALICHHUS BXOJHOTO HAMPSHKEHNUS K BETMYMHE MAJIOTO MTPUPAILCHHS
BXOJIHOTO TOKa

23. Haubonpmmii k03¢ (GUIIMEHT YCUIICHUS 110 HANIPSDKEHUIO 00ecrieunBaeT Kackaa Ha Oumnossip-
HOM TPaH3UCTOPE:

+c 0D

+c¢ Ob

-cOK

24. HanGonpmuii k03 HUIUEHT yCUIICHHS TI0 TOKY 00eCIIeYrBaeT KacKaJl Ha OUIOISIPHOM TpaH-
3UCTOpE:

+c 0D

-cOb

+c OK

25. Haubonpmii k03¢ (UIHEHT YCHUIEHHUS 110 MOIIIHOCTH 00eCIieYyrBaeT Kackal Ha OUIOIAPHOM
TpPaH3UCTOpE:

+c 0D

-cOb

-cOK

26. HanGomnbiiee BXOAHOE COMMPOTUBIICHUE UMEET KacKaj Ha OUITOISIPHOM TPaH3UCTOPE:

-c0D

-cOb

+c¢OK

27. B xakoM HampaBJIeHUH HEOOXOIUMO BKIIIOUUTH P-N TIEPEXO]] MOJIEBOTO TPAH3UCTOPA C YIIPaB-
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JISTFOIIIAM TIEPEXOJIOM:
- B IPSIMOM

+ B 0OpaTHOM

- HallpaBJIeHUE HE UMEEeT 3HAUYCHUs

28. Kakoit BEIBOJI MOJKHO CZEJIaTh Ha OCHOBE aHaIn3a rmpoxoaHoi BAX moseBoro TpaHsucropa ¢
ynpasistonum nepexonom (JFET):

- 9TOT TPAH3UCTOP MOXKET PabOTaTh TOIBKO B PEKUME 000TAIICHHS

+ 3TOT TPAH3UCTOP MOXKET pabOTaTh TOIBKO B PEXKUME OOCTHEHHUS

- 9TOT TPAH3UCTOP MOXKET PabOTaTh U B peKUME OOCTHEHUS, U B PEKUME 000TaICHHS

29. Kakoli BBIBOJI MOXKHO CZENIaTh Ha OCHOBE aHaiu3a npoxoaHoi BAX MOSFET tpan3uctopa
CO BCTPOCHHBIM KaHAJIOM:

- 9TOT TPAH3UCTOP MOKET pabOTaTh TOIBKO B pEXKUME 00OTaIIeHus

- 9TOT TPAH3UCTOP MOXKET PabOTaTh TOIBKO B pEKUME 00ETHEHUS

+ 3TOT TPAaH3UCTOP MOXKET pabOTaTh U B peKUME OOCAHEHUS, U B PeKUME 00OTaIICHUS

30. Kakoii BBIBOJ MOXKHO cjieniaTh Ha ocHoBe aHanm3a npoxonnoit BAX MOSFET Ttpanzucropa
C MHIYIIUPOBAaHHHBIM KaHAJIOM:

+ 3TOT TPAH3UCTOP MOXKET pabOTaTh TOJIBKO B PEKUME 00OTAIICHUS

- 9TOT TPAH3UCTOP MOKET pabOTaTh TOJIBKO B pEKUME 00 THEHHS

- 9TOT TPAH3UCTOP MOXKET PabOTaTh U B peKUME OOCTHEHUS, U B PEKUME 000TaIICHHS

31. Kaxoii BBIBOA MOXKHO cJieaTh Ha OCHOBE aHaln3a MpoxoaHoil BAX HOpMalbHO OTKPBITOTO
MOJICBOTO TpaH3ucTopa ¢ 6aprepom [llorTkum:

- 9TOT TPAH3UCTOP MOKET pabOTaTh TOIBKO B pEXKUME 00OTaIIeHUs

- 9TOT TPAH3UCTOP MOXKET PabOTaTh TOIBKO B pEKUME 00CTHEHHUS

+ 3TOT TPAH3UCTOP MOXKET pabOTaTh U B peKUME OOCAHEHUS, U B PeKUME 00OTaIICHUS

32. Kakoil BBIBOJ MOXKHO CJIeJIaTh Ha OCHOBE aHaym3a mpoxoaHoi BAX HopManbHO 3aKpBITOTO
MOJIEBOTO TpaH3ucTopa ¢ 6aprepom lloTTku:

+ 3TOT TPAH3UCTOP MOXKET pabOTATh TOIBKO B PEXKUME 00OTAICHUS

- 9TOT TPAH3UCTOP MOXKET PabOTaTh TOIBKO B PEKUME 00CTHEHUS

- 9TOT TPAH3UCTOP MOXKET pabOTaTh U B PEKUME OOCTHECHHUS, U B PEKUME O0OTAIIICHUS

33. DnexrpoBakyyMHbIe TPrOOPHI (DBII) — 3TO0 MpHOGOPHI, B KOTOPHIX TOK 00pa3yeTcs:

+ IBHKEHUEM DIEKTPOHOB

- IBYKEHUEM 3JIEKTPOHOB U JBIPOK

- IBMDKEHHEM JIBIPOK

34. DAIeKTpOBaKyyYMHBIN TPHOJ MOXET paboTaTh MPH TOKE CETKH

+=0

+>0

-<0

35. B 25eKTpOBaKyyMHOM TPHOJE MPEATOYTUTEIHHOM SBISIETCS paboTa MpH HANIPSKEHUU CETKH

->0

-<0

36. B anekTpoBaKyyMHBIX MUKpPOJIaMITaX UCTIOJIb3YIOTCA:

+ XOJIOIHBIE KaTOJIbl, pa0OTAaOIINE HA OCHOBE aBTOIEKTPOHHON SMUCCUU

- KaToJibl KOCBEHHOTO U MPSMOro HaKaJa

- TOJILKO KaTOJ[bl KOCBEHHOTO HaKaja

- TOJIKO KaTOJIbl MPSIMOTO HaKaja

37. Inst obecriedyeHus ICKTPOCTATHUECKOTO YIIPABICHUS 3JIEKTPOHHBIM ITOTOKOM B 3JIEKTPOBa-
KYYMHBIX TpHOOpax HEOOXOAMMO YTOOBI BRITMTOIHSIOCH YCIOBHE:

+ BpeMms IpoJieTa IMEKTPOHOB MEXK/Ty JIEKTPOAAMU JIaMIIbl << IIepruoAa KojaeOaHHi BXOTHOTO
CUTHaja

- BpeMsl IIPOJIeTa 3JICKTPOHOB MEXKAY IEKTPOAAMHU JIAMITBI > TIepruoAa KojeOaHHi BXOTHOTO CHT-
Haja
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- BpeMs [IPOJIeTa AEKTPOHOB MEXAY 3JIEKTPOAAMH JIaMIIbl = NEPUOY KoieOaHUI BXOJHOTO CUT-
HaJsa

- BpeMsl TIPOJIeTa JIEKTPOHOB 110 CPABHEHHIO C TIEPHUOAOM KOJIeOaHUIT BXOHOTO CHUTHAJIA MOXKET
OBITH JTHOOBIM

38. B anexrpoBakyymHbIX Tprbopax CBY ¢ aiuHaMUYeCKUM yTIpaBlIeHHEM SJIEKTPOHHBIM ITOTO-
KOM, BpeMsl ITPOJIeTa 3JIEKTPOHOB MEXY 3IEKTPOAAMH JIAMITbl MOXKET OBITh

+ nopsika u Oosplie nepuoaa KonedaHuil BXOJHOTO CUTHAJIA

- << mepuo/a KoiebaHui BXOAHOTO CUTHAJa

39. B anexrpoBakyymHbix CBY npubopax O-tumna:

+ 3NIEKTpUYECKUE U MarHUTHBIE MOJIS (€CIIM MOCIeIHee IPUCYTCTBYET) HAlPaBJIE€HbI BAOJIb CKO-
POCTH 3JIEKTPOHHOIO TIOTOKA

- IBM)KEHUE JIEKTPOHOB OCYLIECTBIISETCS BO B3aMMHO NMEPIEHIUKYIISPHBIX AIEKTPUIECKOM U
MarHUTHOM ITOJISIX

40. B anexrpoBakyymHubix CBY mpubopax M-tuna:

- 2JIEKTPUYECKOE U MAarHUTHOE OIS (€CIH MOCeIHEe IPUCYTCTBYET) HallpaBJIeHbI BA0JIb CKOPO-
CTH 3JIEKTPOHHOT'O ITOTOKA

+ IBUKEHHE IEKTPOHOB OCYIIECTBISIETCS BO B3aUMHO MEPIEHANKYIISPHBIX 3JIEKTPUUECKOM U
MarHUTHOM IOJISIX
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CTapIINi MPenoIaBaTeNb KaQeapol
pPaIMOTEXHUYECKUX YCTPOICTB B.A. Crenamkusd

3aBenyrouuii kadenpoit
PaIuOTEXHUYECKUX YCTPOKCTB
1.T.H., Ipodeccop IO.H. ITapmun
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