I[MTPUIJIOXKEHUE

MUHUCTEPCTBO HAYKU 1 BBICIIETO OBPA3OBAHU ST POCCUICKON ®EJEPAITAN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OGPA30OBATEJIBHOE
YYPEXJIEHWE BbICHIEI'O OBPA3BOBAHU A
«PSI3BAHCKUI TOCYJIAPCTBEHHBIN PAJJMOTEXHUYECKUI YHUBEPCUTET
NUMEHU B.®. YTKUHA»

Kadenpa pagnorexHu4ecKux yCTpoOMCTB

OLNEHOYHBIE MATEPHUAJIbBI
10 JUCLIUILINHE

b1.B.01 «9aexkTpoHuka»

CnenmanpsHOCTh TOATOTOBKH — 11.05.01
PaanosnekTpoHHbIE CUCTEMBI M KOMILIEKCHI

OIIOII 1 «PannosnekTpOHHbBIE CUCTEMBI Iepeaadr HHGOpMaLUm»
OIIOII 2 "PaprocucTeMbl U KOMILUIEKCHI yIpaBieHus"
OIIOIT 3 "PagroHaBUralluOHHbBIE CUCTEMbBI U KOMILJIEKCHI"
OIIOII 4 "Papuosnexrponnas 6opnoa"
KBanudukanus BeIITyCKHIKA — CIICTIHAIUCT
dopma 00ydyeHus — ouHas

Psszanp 2021



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/IOHaJIbHLIe KOMIIETCHIIMHU BLINYCKHUKOB 1 HHIUKATOPbI UX TOCTUKCHUSA

Kon DopMyIHPOBKA KOMIIETCHIIUU NHnukatopel 1OCTHXKEHUS

[1K-3 CriocoOeH poBOANUTH ITK-3.1. Boinonusier pacuer u
MOJIeTpOBaHNE (PyHKIIMOHAIBHBIX | MOACIMPOBAHHE JICKTPHUCCKUX PEKHMOB
Y3JI0B PaJHOAIEKTPOHHBIX CUCTEM M | KOMITOHEHTHOH  0a3bl  PaguOdJIEeKTPOHHBIX
KOMILJICKCOB CHCTEM U KOMIUIEKCOB

MacoopT ¢oHIa OLIEHOYHBIX CPEICTB MO AUCHUILINHE

Ne KonTtposmpyembie pa3aesibl (TeMbI) JHCIHHIIIHHbI Konx konTpo- Haunme-
n/n (pe3yabTaThl 110 pas3aeaaM) JUpyeMoit HOBaHME
KOMIIETEHIIUH | OLIeHOY-
(n1u e€ yacTn) HOT'0
CpeacTBa
1 2 3 4

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

1.1 | OcHoBHble mOHATHUA W omnpenenenus. Hcrtopus u I1K-3 DK3aMeH
TNCPCICKTUBLI SJICKTPOHUKHU
1.2 | OCHOBHBIE TIOJIOXKEHUSI TEOPUU DIECKTPOIPOBOIHOCTH I1K-3 DK3aMeH

TBCPABIX TCJI




1.3 | Kpucrannuyeckass CTpPyKTypa YHUCTOTO TOIYIPOBOI- IK-3 DK3aMeH
HUKA
1.4 | IlpumecHbIe TONYTIPOBOTHUKHU I1K-3 DK3aMeH
P-n-nepexoo
2.1 | DnekTpuueckue nepexoapl B MOJYIPOBOIHUKAX I1K-3 OKk3ameH
2.2 | DNEKTPOHHO-ABIPOYHBIE TIEPEXO] U €r0 CBOMCTBA MpHU I1K-3 DK3aMeH
OTCYTCTBHH BHEILIHETO IOJIS
2.3 | DneKTpOHHO-IBIPOYHBIN NIEPEXOA U €r0 CBOMCTBA IIPH I1K-3 OK3amMeH
BO3JEMCTBUH MTPSIMOTO HAIPSYKEHUS
2.4 | DneKTpOHHO-IBIPOYHBIN NIEPEXOA U €r0 CBOMCTBA IIPH [1K-3 OK3amMeH
BO3€MCTBHM OOPATHOTO HANPSIKEHUS
2.5 | Ilepexompl METAJII-NIOIYIPOBOIHUK I1K-3 OK3ameH
2.6 | CBolicTBa U XapaKTEPUCTHKHU P-n-niepexoa I1K-3 DK3aMeH
2.7 | [Ipobowu p-n-niepexonoB I1K-3 DK3aMeH
2.8 | EMkocTH p-n-niepexojaa I1K-3 DK3aMeH
2.9 | OcHOBHBIE TEXHOJIOTUYECKHUE MPOLIECCHI U3TOTOBICHUS [IK-3 DK3aMeH
p-n-NepexoioB
Ilonynposoonuxogvie 0uo0bl
3.1 | OcHOBHbIE NOHATHS U IPUHLIUIIBI [1K-3 OK3amMeH
3.2 | DOKBUBaAJEHTHAs CXeMa I1K-3 DK3aMeH
33 BrinpsiMmutennbHbIe THOBI TIK-3 DK3aMeH
3.4 | UmnynbcHBIE TUOABI I1K-3 DK3aMeH
3.5 | CtaGuauTpoHbl I1K-3 DK3aMeH
3.6 | Bapukamnsl I1K-3 DK3aMeH
3.7 Jlvonsl 1pyrux TUNIOB TIK-3 DK3aMeH
Bunonapuvie mpanzucmopui
4.1 | OcHOBHBIE TOHATHS U IPUHLIMUIIBI [1K-3 DK3aMeH
4.2 | Cxema BKJIIOYCHHS TPAH3UCTOPA C 001IeH 0a30ii [1K-3 DK3ameH
4.3 | Cxema BKITIOYCHHUS TPAH3UCTOPA C OOIIMM SMUTTEPOM ITK-3 DK3aMeH
4.4 | Cxema BKIIOYEHMS TpaH3UCTOpA c obmum [1K-3 OK3amMeH
KOJJIEKTOPOM
4.5 | Brusane  pexxuma ~— pabOTBI  TpaH3UCTOpa | ITK-3 DK3aMeH
TeMIepaTypbl OKpyXKarolllel cpeJibl Ha ero mapameTpsbl
U XapaKTepUCTUKU
4.6 | Monenu OGUIONSIPHBIX TPAH3UCTOPOB I1K-3 OK3ameH
4.7 | YacToTHBIE CBOWCTBA OUMONISAPHBIX TPAH3UCTOPOB I1K-3 OK3amMeH
4.8 | CoOcTBEeHHbIE UTyMbl OUITONSPHBIX TPAH3UCTOPOB IIK-3 OK3ameH
4.9 | TexHnonorus W3TOTOBJICHUSA OUMOSIPHBIX [1K-3 DK3aMeH
TPaH3UCTOPOB.
Ilonegvle mpansucmopul
5.1 OO01re NOHATHS U TPUHLIUTIBI TIK-3 DK3aMeH
5.2 | IloneBple TPaH3UCTOPBl C YNPaBIAIOIIHAM  p-h- I1K-3 OK3ameH
IEPEX0I0M
5.3 | MAII TpaH3uCTOpBI CO BCTPOCHHBIM KaHAJIOM I1K-3 OK3amMeH
54 | MAII TpaH3ucTOpBI C MHIAYLUPOBAaHHBIM KaHAJIOM I1K-3 OK3amMeH




5.5 | IloneBbie Tpan3uctopsl ¢ 6apbepom IlloTTkn ITK-3 DK3aMeH

5.6 | IloneBble TPaH3UCTOPHI C YIPABISIIOUIUM TIEPEXOIOM ITK-3 DK3aMeH
METaJI-NOTYNPOBOAHUK M FE€TEPONEPEX0OM

@0m03ﬂel<mputtea<ue U usiyyameilibHble anl60pbl

6.1 | ®oTope3nucTopsl [1K-3 DK3amMeH
6.2 | ®oroanombl [1K-3 DK3amMeH
6.3 | ®oToTpaH3UCTOPHI IK-3 DK3aMeH
6.4 | doToTUpuUCTOPHI ITK-3 DK3aMeH
6.5 | CBeronuomabl [1K-3 DK3ameH
6.6 | OnTpoHbI [K-3 DK3aMeH
6.7 | UHXeKUMOHHBIN J1a3ep [1K-3 DK3aMeH

Onemenmul UHmMezcpajlbHblx Cxem

7.1 | Knaccuduxanusi HHTErpaJbHBIX MUKPOCXEM [1K-3 OK3ameH

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

IIpubopwvi 8aKyyMHOU 91eKMPOHUKU

8.1 | OOmuue MOHATHUS ¥ TIPUHITUTIBI [IK-3 DK3aMeH
8.2 | DieKTpoBaKyyMHBII 110 [IK-3 DK3aMeH
8.3 | DieKTpoBaKyyMHBII TpUOa [1K-3 DK3aMeH
8.4 | MHOrosneKTpoaHbIE MIEKTPOBAKYyMHBIE JIAMITBI [1K-3 OK3amMeH
8.5 | DnexkTpoBaKyyMHbIE MUKPOJIAMIIBI [1K-3 OK3amMeH
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, APTYMEHTHPOBAHHOCTD, YOCKICHHOCTD, YMEHHE

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

YpoBeHb OCBOCHUS 3HAHUI, yMEHHMI M HABBHIKOB IO JUCIUILIMHE OLIEHUBAeTCs B popme
OaJIbHOM OTMETKHU:

«OTINYHO» 3aCTY)KUBAET CTYJACHT, OOHAPY>KUBIIUI BCECTOPOHHEE, CUCTEMATHYECKOE U
DIyOOKO€ 3HaHWE Y4eOHO-TIPOTPaMMHOTO Marepuaja, YMEHHE CBOOOIHO BBITIOJHSTH 3aJaHHS,
MPEeIyCMOTPEHHBIE TPOrPAMMOM, YCBOUBIINI OCHOBHYIO U 3HAKOMBIH C JOMOIHUTEIBHON JIUTE-
paTypoi, peKOMEHAOBaHHOM nporpaMMoi. Kak nmpaBuio, OlleHKa «OTJIMYHOY» BBICTABISIETCS CTY-
JIEHTaM, YCBOUBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATHI AUCHUILIMHBI B MX 3HAYCHHUH JIJIS1 TPHOO-
peraeMoii mpodeccuu, TPOSBUBIIUM TBOPYECKHE CIIOCOOHOCTH B TIOHUMAHWH, U3JIOKEHHN U HC-
MOJIb30BaHUH Y4eOHO-IPOrPaMMHOTO MaTepHaia.

«Xopomo» 3acimy’KMBaeT CTYIEHT, OOHapyXMBIUIMN TIOJHOE€ 3HaHME Yy4eOHO-
MPOrpaMMHOI0 MaTepHalia, YCIEIHO BBITOIHAIONINI PEAYyCMOTPEHHBIE B IPOTPAMME 3aJIaHuUs,
YCBOMBIIMI OCHOBHYIO JIMTEPATYpPy, PEKOMEHIOBaHHYIO B Iporpamme. Kak mpaBumio, oneHka
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«XOpOILLO» BBICTABISIETCS CTY/IEHTaM, [TOKa3aBIIUM CHUCTEMaTHUYECKUI XapakTep 3HaHHUI Mo Auc-
IIUIUIUHE ¥ CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY IOIOJTHEHHUIO M OOHOBJIEHUIO B XOJ€ JalibHEi-
nreld yaeOHoii paboThl U MpodeccnoHaIbHOM e TeTFHOCTH.

«YI0BJIETBOPUTEJIbHO» 3aCIyKMBAaeT CTYACHT, OOHApYXMBIUUI 3HaHHUA OCHOBHOIO
y4eOHO-TIPOrPpaMMHOTO MaTepuaia B o0beMe, HeOOXOMUMOM JUIs JalibHeWe y4ueObl U mpen-
cTosiel paboThl MO CHEMATBLHOCTH, CIPABISIOLIUICS C BBINOJHEHUEM 3aaHUM, MperycMoT-
PEHHBIX MPOTrPaMMO, 3HAKOMBIA C OCHOBHOM JIUTEPATypOW, PEKOMEHJOBAHHON MPOrpaMMOM.
Kak mnpaBmiio, OLIEHKAa «yIOBJIETBOPUTEIBHO» BBICTABIACTCA CTYIEHTaM, IOINYCTHBIUMM IIO-
IPELIHOCTH B OTBETE HAa 3K3aMEHE WM IPH BHINOJHEHMM IK3aMEHALMOHHBIX 3aJlaHui, HO 00ja-
JAIOIIUM HEOOXOAMMBIMM 3HAaHUSIMHU JUI UX YCTPAHEHUS MOl PyKOBOACTBOM IPENOJaBaTeIs.

«HeynoBieTBOPHUTEIbHO» BHICTABISIETCS CTYICHTY, OOHAPYKHUBIIEMY TPOOEIbI B 3HAHH-
X OCHOBHOTO Y4eOHO-IPOrpaMMHOIO MaTepuasa, JOMyCTUBLIEMY NMPUHLUIHNAIBHbIE OIMIMOKY B
BBITNIOJIHEHUHU NIPEyCMOTPEHHBIX MporpamMmoit 3aianuil. Kak npaBuiio, olleHKa «HEYI0BIETBOPHU-
TEJIbHO» CTABUTCS CTYIAEHTaM, KOTOpble HE MOTYT MPOAOJKUTH OOy4YeHHE WM MPUCTYHHUTh K
po¢eCCHOHAILHON IESTETFHOCTH 10 OKOHYaHHUH By3a 0€3 OMOTHUTEIBHBIX 3aHITHH 1O COOT-
BETCTBYIOILEH AUCLUIIIMHE.

Tunosblie KOHTPOJIbHBIC 3a1aHUA WJIN UHBIC MaTCPUAJIbI

TunoBble 3agaHus VIS CAMOCTOATEIbHON PadoThI
UreHue, aHamn3 M KOHCIEKTUPOBAHUE HAyYHOW IUTEpaTyphl MO TeMaM M Mpobiemam
Kypca.
OTBeTHI HAa KOHTPOJIBHBIE BOIIPOCHI.
KoncnexkrupoBanue, aHHOTUPOBAHUE HAYUHBIX MyOJIMKALIUM.

IlepeyeHnb J1a00pATOPHBIX PAOOT M BOIIPOCOB J1JIs1 KOHTPOJISI

Ne pa-

OO0THI
1 HccneqoBanue nacCUBHbBIX 371eMEHTOB HHTEIPAJIBHBIX CXeM

1. Yto mpencrapiser coboil mHTErpanbHas Mukpocxema? Knaccudukamus coBpe-

MEHHBIX MUKPOCXEM IO TEXHOJIOTMH U3TOTOBIICHHUS.

2. Pe3ucTtopsl MoaynpOBOJHUKOBBIX MHTErPajbHBIX CXEM, UX KOHCTPYKIIMH, CBOM-

CTBa, YKBUBAJICHTHAs CXEMa.

3. YacToTHbIC XapakTePUCTHKU UG (OY3MOHHBIX PE3UCTOPOB.

4. TemniepaTypHbIe XapakTepUCTUKU AU(Py3HOHHBIX PE3UCTOPOB.

5. Konaencaropsl noaynpoBogHUKOBBIX MMC, UX KOHCTPYKIIMHU, CBOMCTBA, SKBH-

BaJICHTHAs cXema.

6. YacToTHbIE XapaKTepUCTUKH U (y3UOHHBIX KOHJIEHCATOPOB.

7. TemrieparypHble XapakTepuUCTHKH TU()Py3nOHHBIX KOHICHCATOPOB.

8. I[lneHouHbIE PE3UCTOPBI, TUIBI, KOHCTPYKIMU. Cxema 3ameinieHusi. OCHOBHbIE

CBOMCTBA U XapaKTEPUCTUKH.

9. IIneHouHbIe KOHJIEHCATOPHI, TUIIbI, KOHCTPYKIHH. CxeMa 3amenieHusi. OCHOBHBIE

CBOMCTBA U XapaKTEPUCTUKH.

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

PaKTEpUCTHUKH.

11. MeTtonb!l U3roToBIEHUS TOHKOIUIEHOYHBIX JIEMEHTOB.

12. TexHOIOTHs U3TOTOBJICHHS TOJICTOIIICHOYHBIX MUKPOCXEM.

13. CpaBHEHHE CBOWMCTB MACCUBHBIX AJIEMEHTOB MOJYIPOBOJHUKOBBIX U IIEHOY-

HBIX MHUKPOCXEM.

2 HccaenoBanne HHTErpajbLHOro 1M01a

HazBanue naboparopHoii paboThl ¥ BOPOCHI JIJIsi KOHTPOJISI




1. ITonynpoBOAHUKOBBIE TMOABI: YCIOBHOE 0003HAYEHNE, KiIacCH(pUKaLus.

2. Uneanu3upoBaHHas U peajbHasi BOJIbT-aMIIEpHasl XapaKTEPUCTUKA AUO/A.

3. 3aBUCHUMOCTH OOPATHOTO TOKA IMO/Ia OT TEMIIEPATyPHI.

4. YpaBHenue D6epca — Mosuia i AM0a, MaJeHUE MPSIMOTO HANPSHKEHUS Ha JIUO-
1€, 3aBUCUMOCTB 9TOr0 HANPSDHKEHMS OT TEIJIOBOTO TOKA AHOA.

5. BonbpT-aMIepHble XapakTEpUCTUKUA KPEMHHEBOIO M TI'€pPMaHUEBOIO JHOAOB,
BIIMSIHUE TEMIIEPATypBhI.

6. ODxBHUBasIeHTHas cxeMa auoaa. Gu3nuecKkuili CMbICI COCTABISAIOIUX 3TOM CXEMBI.
OcOo0eHHOCTH YKBUBAJIEHTHON CXEMBI JUIl HU3KUX U CPEJAHUX YacTOT.

7. BemmpsimutenbsHbIe Au0Abl. HazHaueHne, 0COOEHHOCTH U OCHOBHEIE MTApaMETPHI.
8. UmnynscHbie auozasl. HazHaueHune, 0cOOEHHOCTH W OCHOBHBIE TTapameTpsl. [{no-
ab1 1IOTTKH, 0COOEHHOCTH MX BOJBTAMIEPHBIX XapaKTEPUCTUK U OCHOBHBIEC Mapa-
METPBL.

9. Crabunutponsl. BonsrammnepHast XapakTepUCTHKa, CXeMa BKITIOUEHUS, YCIOBHUE
crabuin3anuy, paboTa ¢ Harpy3koi, OCHOBHbIE mapaMmeTpsl. IIpernusnonHsle cra-
O6unutponsl. CTabUCTOPHI.

10. Bapukansl: ycimoBHOE 0003HaYeHHE, CXeMa BKIIIOYCHUS U DKBHBAJICHTHAS CXe-
Ma, BOJbT(apaaHas XapaKTepUCTHKA, OCHOBHBIC NapaMeTphl U 00IacTH MpUMEHE-
HUSL.

11. CeTomuoabl: NPUHIMIT JEHCTBHSI, CIIEKTPAJIbHBIE XapaKTEPUCTUKU U 00IacTH
npuMeHeHus . MHXeKIIMOHHBIN Ja3ep.

12. ®oromuoxapl: NPUHIMII JCHCTBUS, ypaBHeHHMe Obepca — Moiia, BOJIBT-
aMIIepHbIE XapaKTEPUCTUKH, PEKHUMbI PabOThI, 3aBUCUMOCTbh TOKA U HAINPSKEHUS
OT CBETOBOT'O MOTOKA B ATHX PEXHMMaX, OCHOBHBIE IMapaMeTpbl U OOJIACTH MpUMe-
HEHUSL.

13. OnTpoHBI: NPUHIMI ACHCTBUS, XapaKTePUCTUKH U O0IACTH IPUMEHEHHUS.

14. Tynnensusie quoasl, nuoasl CBY u [anna. [Mpuniunst padotsr, BAX, obmacti
IIPUMEHEHHS.

15. I'enepatopsl mryma, Marauronuoasl. [Ipuniunsr padotel, BAX, obnactu npu-
MEHEHHUS.

16. CriocoObl AMOTHOTO BKIIOYCHUS MHTETPATBHON TPAH3UCTOPHOH CTPYKTYPHI.
CpaBHEHHUE CTPYKTYD IO CIEAYIOLUM [1apaMeTPaM:

a) MaKCHMaJbHO JOMyCTUMOMY paboueMy HanpsiKEeHHUIO;

0) oOpaTHOMY COTPOTUBIICHUIO;

B) BBICOKOYACTOTHBIM CBOWMCTBaM;

I') IPSMOMY COIPOTUBIICHUIO;

1) OBICTPOJICHCTBHIO.

HcciienoBanne MHTErpajbHOr0 OMIOJSPHOIO TPaH3uCcTOPa B cxeme ¢ 0D
1. bumnonsipHble TPaH3UCTOPHBI: ONPEACIICHUE, THUITBI, IPUHITUT JeHCTBHs, KOdDdu-
LUEHT Tepeadd ToKa 3MUTTepa, d3P¢dexT Dpiau, «Ipokom» 0a3bl, HAKOIUICHUE U
paccacblBaHHE HEOCHOBHBIX HOCHUTENEH 3apsaa B 6ase.
2. bunonspHsle TpaH3UCTOPHI: MPOOOU TEPEXOI0B, BTOPUUHBIN MPOOOi, pexHMbI
paloThl, MapaMeTphl, XapaKTEPU3YIOIIUE YCUIUTEIbHbIE CBOWCTBA TPAH3MCTOPOB,
BXOJ/IHOE COIIPOTUBJIEHHE, BO3MOYKHBIE CXEMBbI BKIIFOUEHUSI.
3. Cxema BKJIIOYEHHS TPAH3UCTOpa ¢ 00muUM IMUTTEpoM. OmnpesienieHrne 0CHOBHBIX
napaMeTpoB (KOA(QQHUIMEHTHl YCHICHHS, BXOJHOE CONpPOTHUBICHHE) U BOJBI-
aMIIEPHBIC XapaKTEPUCTHUKHU.
4. Hcnonb3oBaHKUE BBIXOAHBIX XapaKTEPUCTUK cxeMbl ¢ OO uid aHalIn3a U pacyera
CXEM C Harpy3KoW: Harpy3o4Has psiMasi, pabouasi TOuka, pe>KUMbl pabOTH.
5. BausiHue pexxuma paboThl TPaH3UCTOPA M TEMIEPATypbl OKpPYXKAIOIIEH cpeabl Ha
ero ko3 GuIMeHT nepenayn Toka B cxeme BKItodeHus ¢ 0.
6. Mozgenu OUIIONSIPHBIX TpaH3ucTOpoB D6epca — Moma (mpocreiiias u Mmoauu-




LMPOBaHHAas), 00IIME aHATUTUYECKHE BBIPAXKEHUS ISl TOKOB TPAH3UCTOPA.

7. ManocurnanpHasi u3uvecKas cxeMa 3aMENICHUsT HHTETPATLHOTO TPAaH3UCTOpPA
Ha BBICOKOI yactore. Ee 0OCHOBHBIE mapaMeTpbl, OTIIMYUE OT CXEMbI JUCKPETHOTO
TpaH3HUCTOpAa.

8. Mozenb OUMNOISAPHOTO TPAaH3UCTOPAa B BHUJAE AKTUBHOTO YETHIPEXMOIIOCHUKA!
MPUHIUIT IOCTPOEHUSI MOJAEIIM U COCTABJICHUS CUCTEMbl YPAaBHEHUHN JUIsI CUCTEMBI
H-mnapameTrpoB. ®uznvecknii cMpIc €€ Kod(DPHUITMEHTOB, SKBUBAJICHTHAS CXEMa.

9. Mogenb OUMONSPHOTO TPAH3UCTOPA B BUAEC AKTUBHOTO YETBHIPEXIOIIOCHUKA:
MIPUHIIMIT TIOCTPOCHUS MOJETU U COCTABJIEHUSI CUCTEMbl YPaBHEHUN ISl CHCTEMBbI
Y—napametpoB. Duzndeckuii cMbIc ee K0 HUIIMEHTOB, SKBUBAJICHTHAS CXEMA.

4 HccnenoBanne nHTErpajabHOro OMNOJISPHOro TpaH3ucropa B cxeme ¢ Ob

1. Cxema BKJIIOUEHUSI TpaH3UCTOpa ¢ obmiel 6a3oil. OmnpeneneHue OCHOBHBIX Ta-
pameTpoB (k03 (UIIMEHTHl YCHUJICHUS, BXOIHOE COINPOTHUBICHUE) ¥ BOJIBT-
aMIIepHBIE XapaKTEPUCTUKHU.

2. Cxema BKJIIOUCHHSI TPAH3UCTOpa ¢ OOUUM KoyuieKTopoM. OmpeseneHne 0OCHOB-
HBIX TIapaMeTpoB (K0d(pPHUIMEHTH yCWICHHUs, BXOTHOE COMPOTHBICHHUE), BOJIBT-
aMIEpHbIE XapaKTEPUCTUKHU U 00JIaCTH IPUMEHEHHUS.

3. CpaBHUTENBbHAS XapaKTEPUCTUKA CXEM BKIIFOUCHHS OUTIONSIPHOTO TPAH3UCTOPA.
4. BiusiHue TemIiepaTypbl OKpYKarollel cpelbl Ha BOJIBT-aMIIEPHBIE XapaKTEpH-
CTHKH OHMIIOJIIPHBIX TPAaH3UCTOPOB (cxeMbl BKitoueHus ¢ OO u Ob).

5. YacToTHBIE CBOWMCTBA OMMOJSPHBIX TPAH3UCTOPOB: OCHOBHBIC MPUYUHBI CHIKE-
HUS YCUJIUTEIIbHBIX CBOMCTB.

6. [IpenenbHbie YacToThl ycuineHud s cxeM ¢ Ob u OO, makcuMmanbHas 4acTora
TreHepalny, FPAaHUYHAS YaCTOTA YCUJICHUS TOKa.

7. CriocoOBbI yimy4IIeHUs] 9aCTOTHBIX CBOMCTB OUTIONISIPHBIX TPAH3UCTOPOB.

8. CoOcTBEeHHBIC HIYMBbI OUTONSPHBIX TPAH3UCTOPOB: OCHOBHBIC COCTABIISIOIINE
TOJIHOTO ITyMa, KO3 (UIIMEHT IIyMa U €r0 3aBUCUMOCTD OT peXuMa padOThI TpaH-
3UCTOpa, TEMIEPATYPbl, BHYTPEHHETO COMPOTUBIICHHUS] ICTOYHUKA CUTHAJIA U CXEMBI
BKIJIIOYEHHS] TPAH3UCTOPA, paclipeliejieHue IIyMOB B Juana3oHe 4yacTtoT. Manomry-
MSIIIIUE TPAH3UCTOPBI.

9. TexHONOTUsl U3TOTOBJIECHUS OUMIOJISIPHBIX TPAH3UCTOPOB.

Bomnpocekl Kk 3xk3aMeny

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

2. OCHOBHBIE TIOJIOKEHUS TEOPUU BJIEKTPOIPOBOIHOCTH TBEPABIX TEJ. 30HHAS TEOPHUS.
[TpoBOIHUKH, JUDIECKTPUKH, ITOITyIPOBOJHUKH.

3. Kpucrannuueckas CTpyKTypa YUCTOIO MOJIyIpoBoaHUKA. I[Iporeccsl renepanuu u pe-
KOMOMHAIMK. THUMBI HPOBOAMMOCTH, COOCTBEHHAs 3JIEKTPOIPOBOJHOCTh MOIYIPOBOJHUKA.
Hpeiipossie u qudy3noHHBIC TOKU B MTOTYTTPOBOIHUKAX.

4. JIoHOpHBIE U AKLENTOPHBIC IPUMECH, THIIBI IIOJYTIPOBOAHUKOB, OCHOBHBIE U HEOCHOB-
HbIE HOCUTENU. YpOoBeHb DepMmu.

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

6. DIEKTPOHHO-IBIPOYHBIE NIEPEXO U €r0 CBOWCTBA IPHU OTCYTCTBUU BHEUIHETO IOJIf,
KOHTAaKTHAas pa3HOCTb MMOTEHIUAJIOB, IOTEHIMAJIbHAS JHarpaMMa, OTEeHIUAIbHBIA Oapbep U ero
BBICOTA, TU(QY3UOHHBINA TOK, TOK Jpeiida, MOoMHbINA TOK, pacrpeneneHue KOHIEHTPAIMH HOCH-
TeJIeH, 3aUPAIOIIHI CIIOM.

7. DNEeKTPOHHO-/BIPOYHBINM MEPEXO]] U €ro CBOMCTBA MPU BO3AECHCTBUM IPSAMOIO Hamps-
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KESHUS1, HHKEKIMS HOCUTENEH 3apsiia, MPsIMOM TOK, SMUTTEpHAs U 0a30Bast 00IacTH.

8. DJIEeKTPOHHO-BIPOUHBIN MEPEXO]] U €r0 CBOMCTBA MPH BO3JEHCTBUM 0OpaTHOrO Hamps-
JKCHHSI, SKCTPAKIUS HOCUTEJICH 3apsi/ia, OOpaTHBIN TOK.

9. Ilepexonpl MeTaJI-MOIYNPOBOJHUK U HMX CBOMCTBa. HeBbImpsmisionue KOHTAKTHI.
bapeep IoTTKA.

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

11. Buzb!l ¥ npuurHbI BOSHUKHOBEHHUS MTPOOOEB p-n nepexonoB. EMKocTH p-n-nepexona.

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

13. IomynpoBOJHUKOBBIE IUOJBI: YCIOBHOE 00O3HAYEeHHUE, KiaccU(UKaLus, Uaealn3u-
pOBaHHasl U peajibHas BoJibTamIepHas xapakrepuctuka (BAX), 3aBucuMocTs 00paTHOTO TOKa OT
TemIeparypsl, ypaBHeHue npsMoil BetBu BAX nuona, najgeHne npsMoro HanpsHKeHUs Ha AUOJE,
3aBUCHUMOCTD 3TOTO HANpPSKEHUSI OT TEIJIOBOTO TOKA JAMO/A.

14. BonpraMiiepHble XapakTepUCTUKU KPEMHHUEBOIO U T€PMAHHEBOIO IHOMIOB, BIMSIHUE
TeMIEepaTypbl. DKBUBAJICHTHAs cxeMma anoja. GU3nyecKuil CMbICI COCTABISIONIUX ITON CXEMBI.
OcCO00EHHOCTH YKBUBAJIEHTHOM CXEMBbI JUIl HU3KUX U CPEAHUX YaCTOT.

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

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

17. Crabunutponsl. BonsramnepHasi XapakTepuUCTHKA, CXeMa BKJIIOYEHUS, YCIOBUE CTa-
Ounuzanuu, pabota ¢ Harpy3koil, ocHOBHbIEe nmapameTpsl. [Ipenu3nonnsie ctadbunuTponsl. Cra-
OHCTOPHI.

18. Bapukansl: ycinoBHOE 00O3Hau€HHE, CXEMa BKJIIOUEHHUS M DKBHUBAJICHTHas CXeMma,
BOJIbT-(hapaJHasl XapaKTepUCTUKA, OCHOBHbIE apaMeTphl U 00JaCTH IPUMEHEHHUS.

19. CBeroamonpl: MPUHIMIT IEHCTBUSA, CIIEKTPAJIbHBIC XapaKTEPUCTUKUA U O0JAcTH IMpH-
MeHeHus. NHXEeKIMOHHBIN J1a3ep.

20. doTonuoabl: MPUHIUN JIEHCTBUA, ypaBHEHHE DOepca-Moiuia, BoJbTaMIEpHBIE Xa-
PaKTEPUCTUKH, PEKUMBI PA0OTHI, 3aBUCUMOCTb TOKA U HANpPSKEHUS OT CBETOBOTIO MOTOKA B 3TUX
peXrUMax, OCHOBHBIE MTapaMeTpbl U 00JACTH MPUMEHEHHUS.

21. OnTpOHBI: MPUHIIUII JEHCTBHS, XapAKTEPUCTHKN U 007aCTH MPUMEHECHHUS.

22. Tynnensnbie quopsl, quoasl CBY u anna. [punnuner padotsl, BAX, obnactu mpu-
MEHEHHS.

23. T'eneparops! 1myma, marauroguoasl. Ilpunmuner pabotsl, BAX, obmactu npumene-
HUSL.

24. bunonsipHble TPAH3UCTOPBI: ONpPEACICHHUE, TUIIbI, TPUHIIUIT ACHCTBHS, KOI(PPUIIHESHT
nepeayu Toka SMUTTEpa, dQPexT Dpiu, «mpokom» 0a3bl, HAKOIUICHWE M paccachlBaHUE HEOC-
HOBHBIX HOCHUTEJNEH 3apsaa B 6aze.

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

26. Cxema BKJIIOUEHHS TpaH3UCTOpa ¢ 00miei 6a3oi. OnpeneneHre OCHOBHBIX MapaMeT-
poB (K03(pPUIIMEHTHI 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 BKJIIOYCHHS TPAH3UCTOpA C OOIMMM KoJuleKTopoM. OmpesnesieHne OCHOBHBIX
napameTpoB (k03(pPULIMEHTHI YCUIIEHUS, BXOAHOE COIIPOTHBIICHHE), BOJIBTAMIIEPHBIE XapaKTepH-
CTHKH U 00JIaCTH IPUMEHEHHUS.

29. Mcnonp30BaHUE BBIXOIHBIX XapaKTEPUCTUK cxeMbl ¢ OO JuIs aHaimu3a U pacyeTa CXeM
C Harpy3Ko#: Harpy304Has npsimas, padouasi ToUKa, peKUMbl paObOTHI.



30. BiusHue pexuma paboThl TPaH3UCTOPA U TEMIEPATYPbl OKPYKAIOLIEH Cpelibl Ha €ro
ko3 puIMeHTH Tepenaun Toka. BiausHue TemmepaTypbl OKpysKarolel cpellbl Ha BOJBTaMIIEp-
HBIE XapaKTEPUCTUKU OUTIOISIPHBIX TPaH3UCTOPOB (cxembl BKrodeHust ¢ OD u OB).

31. Mogenu GUIONSPHBIX TpaH3UCTOPOB DOepca-Mora (mpocrteiiias U Moau(UIUPO-
BaHHAs), 0OIIME aHATUTHIECKHUE BRIPAKEHHS U TOKOB TPAH3HUCTOPA.

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

33. Monenb OUTONSPHOTO TPAH3UCTOPA B BUJIE AKTUBHOTO YETHIPEXTIOTIOCHUKA: TIPUHIIUIT
MOCTPOEHUS MOJIENIM U COCTABJICHUS CUCTEMbI YpaBHEHM 115 cuctemsl H — mapamerpoB. @uzn-
YeCKUU CMBICT ee KO PUIIMEHTOB, SKBUBAJICHTHAS CXEMa.

34. Mozaenb OUITOISIPHOTO TPAH3UCTOPA B BUJIE AKTUBHOTO YETHIPEXTOIIOCHUKA: TIPUHITUIT
MOCTPOEHUS MOJIEIM U COCTaBJICHHsI CUCTEMbI YpaBHEHUH Uit cUCTeMbI Y — mapaMeTpoB. Ouzu-
YECKUU CMBICT €€ KOO PUIIMEHTOB, 3KBUBAJIEHTHAs CXEMa.

35. YacToTHBIE CBOMCTBA OWIONSAPHBIX TPAH3UCTOPOB: OCHOBHBIC MPUYMHBI CHIKEHUS
YCWINTENbHBIX CBOMCTB, MpeeNbHbIE YacTOThl ycuneHus st cxeM Ob u OO, makcumanbHas
4yacToTa TEHepallly, TpaHU4YHas 4YacToTa yCWIeHHs Toka. CrmocoObl ymydyIIeHHs YacTOTHBIX
CBOMCTB OMMOJISIPHBIX TPAH3UCTOPOB.

36. CoOCcTBeHHBIE TyMbI OUMOSPHBIX TPAH3UCTOPOB: OCHOBHBIE COCTABISIOUINE TTOTHO-
ro Iryma, K03 (UIMEHT IIyMa U €ro 3aBUCHMOCTh OT peXrMa padoThl TPaH3UCTOpa, TEMIIEpaTy-
pBI, BHYyTPEHHETO COMPOTUBJICHHS] HCTOUHUKA CUTHANIA U CXEMBI BKJIIOUEHHUSI TPAH3UCTOPA, pac-
IpeaeseHre IIyMOB B IMana3oHe yacToT. Masourymsiiye TpaH3|uCcTOpbI.

37. TloneBble TPAaH3UCTOPHI: MPHUHIMI ACUCTBUSA, OTIUYHME OT OUMOISAPHBIX, CXEMBI
BKJTIOUEHHSI, CXeMBbI 3aMeIeHus ((pu3nueckas U B BUI€ aKTUBHOTO YETHIPEXIIONIOCHUKA), OCHOB-
HBIE TTAPaMETPhI, TPEUMYIIIECTBA U 00IaCTH TPUMEHEHUS.

38. YcTpoilcTBO M MpUHLUIN JEHCTBUS IMOJIEBBIX TPAH3UCTOPOB C YIPABIAIOIIUM p-N-
nepexonoM. BonbrammnepHble XapaKTepUCTHKU B CXeMe C OOIIMM MCTOKOM, OCHOBHBIE MapaMeT-
pHL.

39. VYerporictBo u npuHuun aecteus M/III TpaH3UCTOPOB €O BCTPOCHHBIM KaHAJIOM.
BonbrammepHbie XapakTepUCTUKY B CXeMe C OOIIUM UCTOKOM U MX OCHOBHBIE TTApaMETPHI.

40. YcrporictBo u npuHiun aeicteuss MJIII TpaH3uCTOpPOB ¢ MHAYIIMPOBAHHBIM KaHa-
oM. BonmbTammepHbie XapaKTepUCTUKH B CXeMe ¢ OOIITMM HCTOKOM M UX OCHOBHBIE ITapaMeTpPHhI.

41. YCTpOWCTBO W TPHUHIIUIT JACHCTBHUS TOJEBBIX TPAH3UCTOPOB ¢ Oapbepom I[lloTTkwm.
HopmanbHO OTKpBITBIE U HOPMAJIBHO 3aKPBIThIE TPAH3UCTOPHI. BollbTaMIiepHble XapaKTepUCTUKU
B CX€Me C OOIINM UCTOKOM.

42. VHTerpanbHble MUKPOCXEMBI: KJIACCU(UKALIUS U MX OCHOBHBIC KOMIIOHEHTBI — TPaH-
3UCTOPBI, TUOJBI, PE3UCTOPHI, KOHAEHCATOPhl. OCOOEHHOCTH aKTUBHBIX U MACCUBHBIX 3JIEMEHTOB
HUHTETPANBHBIX MUKpocxeM. CrocoObl MUOTHOTO BKIIOYEHHUS HWHTETPAIbHON TPaH3UCTOPHOU
CTPYKTYpBI U CPABHEHHE UX 110 OCHOBHBIM IapaMeTpaM.

43. ITpubopsl BaKyyMHOH SIIEKTPOHHUKH. DIEKTPOHHBIE JIAMIIBI, IIEKTPOHHAS U TEPMO-
anekTpoHHast amuccust, 3pdext LLloTTKH, sMUCCHOHHBIH TOK. OCHOBHBIE TUIIBI KaTO/IOB, UX yCT-
POMCTBO, TOCTOMHCTBA U HEJOCTATKH.

44. DnexTpoBaKyyMHBINA THOA: YCTPOHUCTBO, MPUHIIUI paOOTHI, 3aKOH CTENEHU TPEX BTO-
PBIX, PEXKUM HACBILLIEHUS, aHO/IHASI XapaKTEPUCTHKA, OCHOBHBIE MTAPAMETPHI.

45. DNeKTpOBaKyyMHBIN TPHO: YCTPOWCTBO, MIPUHITUIT PAOOTHI, BOJETAMIIEPHBIC Xapak-
TepucTuky, hopmyna bapkrayseHa, OCHOBHbBIE TapaMeTPhl U HEJOCTATKH.

46. MHOTOAJIEKTPOAHAS AJICKTPOBAKYyMHAas jJamIa TETPOA: YCTPOMCTBO, MPUHIIUAI pado-
ThI, 0COOEHHOCTH BOJIETAMIEPHBIX XapaKTEPUCTHK, JOCTOMHCTBA U HEOCTATKH.

47. MHOTORJIEKTPOIHAS JIEKTPOBAKYyMHAs JIaMITa MEHTO/I: yCTPOHUCTBO, MPUHIIAIT pado-
ThI, BOJIbTAMIIEPHBIEC XapaKTEPUCTUKH, JOCTOMHCTBA U HEAOCTATKHU.

48. BakyyMHbIC HHTETPAJIbHBIE CXEMBI. DJIEKTPOBAKYYMHBIC MUKPOJIAMITBI: OCOOCHHOCTH
paboTbl, OCHOBHBIC THUIIBI KAaTOAOB, OCHOBHBIE JIOCTOMHCTBA. YCTPOWCTBO M MPUHIMII PaOOTHI
AIIEKTPOBAKYYMHOTO MUKPOTPHOAA.



49. OcobeHHOCTH PabOTHI AIEKTPOHHBIX JAMII C 3JIEKTPOCTATHYECKUM YTIpaBICHHEM Ha
CBUY. OcHOBHBIE TUITBI TAKUX AIEKTPOHHBIX Jami 1t CBY.

50. DnexrpoBakyymHbie pubopsl CBY ¢ auHaMUYeCKUM yTpaBlIeHHEM: MPHHINM JIeH-
CTBUS U OCHOBHBIE THUIIBI.

51. IIponeTHBIH KIMCTPOH: YCTPOWCTBO U MPUHIIMIT PAOOTHI, TOCTOMHCTBA M HEOCTATKH.

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

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

54. MarHeTpoH: yCcTpOHCTBO U OCHOBHbIE XapaKTEPUCTUKH.

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

KoHTpoJibHBIE BONIPOCHI AJI51 OLEHKH C(pOPMYJIMPOBAHHOCTH KOMIIETCHIIHI
(mpu oTBEeTE Ha BONPOC HEOOXOAUMO U3 IPUBEICHHBIX BAPUAHTOB BBIOPATh MPaBUIIbHBIE
OTBETBHI)
1. TBépaoe Teno UMEET MIKUPUHY 3anpelieHHon 30161 1,5 3B. K kakoll rpynne oHO OTHOCHUTCS
COMIaCHO 30HHOM Teopun?
- IPOBOJHUK
+ HOIYIIPOBOHUK
- IUIEKTPUK
2. TBépmoe Teno UMeeT MUPUHY 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?
+ IIPOBOJHUK
- MOJIyIIPOBOJTHUK
- IAIEKTPUK
4. Yem 00BsACHSCTCS yBETUUEHUE TPOBOJUMOCTH MOTYTIPOBOTHUKOB C YBEIMUEHUEM TEMIIEpaTy-
pb1?
- [IpY TIOBBIIIEHUN TEMIIEPATYPhl YBEINUMBAKOTCS KOHLIEHTPALUs U IOABM)KHOCTh HOCUTENEH
3apsaaa
- IIpY TIOBBIIIEHUN TEMIIEPATYPbl YBEINYUBAETCS TOJBUKHOCTh HOCUTENEH 3apsaaa
+ IIpH NOBBIIIEHNUN TEMIIEPATyPbl YBEJINYUBACTCA KOHLICHTPALUsl HOCUTENEH 3apsaa
5. Uem 00BsICHACTCS YMEHbBILICHHE TPOBOAMMOCTH MTPOBOJHUKOB C YBEITMUEHHEM TEMIIEpaTyphl?
- IIPY TOBBIIICHUN TEMIIEPATYPbl YMEHBIIAIOTCS KOHIEHTPALNS U NOJBUKHOCTb HOCUTEIIEH 3a-
psana
- IIpY TOBBIIICHUN TEMIIEPATYPbl YMEHBIIACTCS] KOHICHTPALUs HOCUTEIIEH 3apsia
+ [IpH MOBBIILIEHUN TEMIIEPATYPbl KOHLEHTPALIU HOCUTENEH 3apsiia IPaKTUUECKH HE U3MEHSET-
Csl, @ UX Y NTOJBHKHOCTh YMEHBIIIACTCA.
6. IIpu BHECEHHUHU B YUCTHIH MOTYTPOBOIHUK JOHOPHOM MPUMECH 3IIEKTPOIPOBOIHOCTH 00ecte-
YMBAETCS NNIABHBIM 00pa3oM:
- H30BITKOM CBOOOTHBIX JBIPOK
+ U30BITKOM CBOOOIHBIX DJIEKTPOHOB
7. Ilpy BHECEHUU B YUCTBIN ITOJIYIIPOBOAHUK AKLIEITOPHOU IIPUMECH HIIEKTPOIIPOBOAHOCTD
obecrieunBaeTCsl IIIaBHBIM 00pa3oM:
+ U30BITKOM CBOOOIHBIX JIBIPOK
- U30BITKOM CBOOOIHBIX AJIEKTPOHOB
8. KakuM MOYKHO CUMTATh TOK, IPOTEKAIOLINI YEpE3 3JEKTPOHHO-ABIPOYHBIN NIEPEXO]] IPU MTPU-
JIOKEHHUH K HEMY NPSIMOTO HAIPSKEHUs?
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+ mudy3uoHHBIM

- TOKOM MPOBOAUMOCTH (Apeiida)

9. KakuM MOXXHO CUHTATh TOK, IPOTEKAIOLIHMIA Yepe3 dIIEKTPOHHO-IBIPOYHBIN EPEXO IPH MPH-
JIO)KEHUH K HeMy 00paTHOTrO HapsKeHUs?

- i Py3nOHHBIM

+ TOKOM MPOBOANMOCTH (apeiida)

10. Ot yero 3aBUCHUT MOJIy4EHHUE IIPU COEAUHEHUHN METAIIa U MOTyIPOBOJHUKA HEBBITPSIMIISIIO-
I1€r0 OMHUYECKOro KOHTakTa wiu 6apbepa LlorTku?

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

- OT KOHLIEHTpAIM1 BHECEHHBIX B MOJIYIPOBOJHUK ITpUMeEcEn

- OT TEMIIepaTyphbl

11. Kak ¢pyHKIHMOHATIBHO CBSI3aHbI YEJIbHAS POBOUMOCTD HOITYIPOBOAHNKA, KOHIIEHTPALIUS
HOCHTEJICH 3aps/ia U MOABIKHOCTh HOCUTEIEH 3apsa?

+ yzaenbHas NPOBOAMMOCTb ONpPENENsIeTCs IPOU3BEIEHUEM KOHLIEHTPAI[MM HOCUTENIEeH U UX MO
BIUYKHOCTH

- yaenbpHas MPOBOJUMOCTh ONPEAEIAeTCS OTHOICHUEM KOHIIEHTPAllUK HOCUTENEH K UX MOJI-
BIUYKHOCTH

- yaenbHas IPOBOJUMOCTh ONPEAEIAETCS Pa3HOCTHIO KOHIIEHTPALlMU HOCUTENIEH U UX MTOJBIK-
HOCTH

- yaenbpHas MPOBOJUMOCTh ONPEAEIAeTCS CYMMOW KOHIEHTPAIMU HOCUTENEH U UX MOJBUKHOCTH
12. Kak maTreMaTH4eCKu CBsI3aHbI IPSIMON TOK, MPOTEKAIOIINI Yepe3 AIEKTPOHHO-/IbIPOUHBIH 11e-
pexoll, ¥ HalpsKEeHUe, MPUI0KEHHOE K ATOMY Tepexony?

+ TOK 3aBHCHUT OT HANPSKEHUS 110 SKCIIOHEHITUAIEHOMY 3aKOHY

- TOK MPSIMO MPONOPLIUOHAJIEH HAPSKEHUIO

- TOK 00paTHO MPONOPIMOHAJICH HANIPSHKSHUTO

- BEJIMYMHA TOKA MPAKTUYECKH ITOCTOSIHHAS M HE 3aBUCHUT OT HAIPSKEHUS

13. Kak MaTeMaTH4YeCKu CBSI3aHbI OOpATHBIN TOK, IPOTEKAIOUINNA Yepe3 dJIeKTPOHHO-IBIPOYHBIH
nepexo, U HapshKeHUe, IPUIIOKEHHOE K 3TOMY Iiepexoay?

- TOK 3aBHCHUT OT HaIIPSHKEHUS M0 SKCTIOHEHIINATBHOMY 3aKOHY

- TOK NPSIMO IPONOPLUOHAJIEH HAPSKEHUIO

- TOK 00paTHO MPONOPIMOHANICH HAPSKESHUIO

+ BeIMYMHA TOKA MPAKTHUECKU IOCTOSHHAs (OYEHb MAJIEHbKas) U HE 3aBUCUT OT HAPSKEHUS
14. TuddepenimanibHoe COMMPOTUBICHHUE AUOAA ONPEIEIIICTCS KaK

- OTHOILIEHHE HaNpPsKEHUs, IPUIIOKEHHOTO K AUOLY, K TOKY, IPOTEKAIOIIEMY Yepe3 TUOJ

+ OTHOIIICHHE MAJIOTO MPUPALCHUS HANPSHKEHUS, IPUIIOKEHHOTO K MOy, K MaJIOMy IpHpaIie-
HUSI TOKA, IPOTEKAIOLIET0 Yepe3 U0

- COTPOTHUBIICHUE TUOAA SABISIETCS IOCTOSIHHOW BEJIMYMHOM, HE 3aBUCSILECH OT HANpPSHKEHUS U TO-
Ka

15. CTaGumuTpOHBI — 3TO IMOBI, paOOTAIOIINE B PEKUME:

+ TYHHEIBHOTO MPOOOs

+ MTaBUHHOTO TIPOOOs

+ cMenraHHoro Po0os

- TEIJIOBOTO MPoOOost

16. CtabucTopbl — ATO JUOJIBI, UCTIONB3YOIITHE:

- Y4aCTOK BOJIbTaMIIEpHOM XapakTepucTuku (BAX), cooTBeTcTBYIOLIMIT 00paTHOMY SNIEKTpUYe-
CKOMY TTp000I0

+ npsaMyto BeTBb BAX cnennanbHON GOpMBI

- IOJIOKEHUE paboueli TOUKU HE BIMAET Ha CTAOMIIM3ALNIO HAPSHKEHUS

17. EMKOCTB BapHKarna 3aBUCUT OT BEJIMYMHBI OOPATHOTO HANPSHKEHUS

+ 1Mo HEeJTMHEHHOMY 3aKOHY (4eM OoJibilie 00paTHOE HANPSIKEHUE, TEM MEHBITIE EMKOCTh)

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

- TI0 TUHEHHOMY 3aKOHY (4eM OoJibllie 00paTHOE HAMPSHKEHUE, TEM MEHBIIE EMKOCTh)
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18. B dorommone, pabotaromiem (6e3 BKIIOYCHHS HATPY3KH) B PEXKUME KOPOTKOTO 3aMBIKaHUS,
TOK, MMPOTEKAIOMIUH yepe3 HoTonnos

+ TIPSIMO TPOTIOPITMOHANICH BEIMYMHE CBETOBOTO ITOTOKA, MA/IAI0IIETO Ha 3TOT (POTOINO

- 00paTHO MPOMOPIIMOHANIEH BEIMYMHE CBETOBOTO MOTOKA, MAJAIONIET0 Ha ATOT (POTOANOA

- MPAKTUYECKU HE 3aBUCUT OT BEJIMYMHBI CBETOBOTO MOTOKA, MAIAI0MIETO Ha ATOT (HOTOTUO/

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

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

19. B dporomuone, padbotaroriem (03 BKIIOUCHHUS HATPY3KH) B PEKUME XOIOCTOTO XO/1a, HAIpsI-
KeHue Ha (oToanoae

- IPSIMO TIPOTIOPLIMOHAIBHO BETMYMHE CBETOBOTO MTOTOKA, MAIAIONIETO Ha ATOT (hoTommon

- 00paTHO MPOMOPIHUOHAIFHO BEIMYMHE CBETOBOTO MOTOKA, MAJAI0IIeT0 Ha 3TOT (poToaron

- MPAKTUYECKU HE 3aBUCHUT OT BEJIMYMHBI CBETOBOTO MOTOKA, MAIAI0IETO Ha ATOT (HOTOTUO/

+ MPsMO MPOMOPLUOHAIBHO JIOTapu(pMy OT BETUYHHBI CBETOBOTO MOTOKA, MaIal0IIEro Ha STOT
dbotoanon

20. KoaddunmeHT ycuiaeHus 1o ToKy OUMONISPHOTO TPAH3UCTOPa OMPEAETISETCS KaK:

- OTHOIIIEHHUE BBIXOJHOTO TOKA K BEJIMYMHE BXOJHOTO TOKA

+ OTHOIIIEHHE MAJIOTO MPUPAIIEHHUs BEIXOAHOTO TOKA K BETMYUHE MAJIOT0 MPUPAIIEHUS BXOTHOTO
TOKa

- OTHOUIEHHE BBIXOTHOTO HANIPSKEHUS K BEJTMUMHE BXOJHOTO HANPSKEHUS

- OTHOIIIEHHE MAJIOTO MPHUPAIIEHHS BRIXOAHOTO HAMPSKEHUS K BEIMYMHE MAJIOTO TPUPALICHHUS
BXOJIHOTO TOKa

21. Koappumment ycunenns no HanpspkeHUIO OUTIOISIPHOTO TPAH3UCTOPa OTIPEIEIIIeTCs KaK:

- OTHOUICHHE BBIXOJHOTO HATIPSDKEHUS K BETMUMHE BBIXOJAHOTO TOKA

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

- OTHOILIEHHE BBIXOJHOTO HANPSKEHUS K BEIMUMHE BXOAHOTO HATIPSIKESHUS

+ OTHOIIIEHHE MAJIOTO MPUPAILEHUS BEIXOAHOTO HAMPSKEHUSI K BEIMYMHE MAJIOTO MPUPAIICHUS
BXOJTHOTO HalpPsKCHUS

22. BXxogHO€ CONPOTUBIICHUE OUTIONIIPHOTO TPAH3UCTOPA ONIPEIETAETCS KaK:

- OTHOILIEHHE BXOJIHOTO HAIPSDKEHHSI K BETMUMHE BXOIHOTO TOKA

- OTHOULIEHHE MaJIOTO MPHUPAIIEHUS BBIXOJJHOTO TOKA K BEJIMYMHE MAJIOTO MPUPAILEHUs] BXOIHOTO
TOKa

- OTHOUIEHHE BBIXOJTHOTO HANPSDKEHUS K BEIMUMHE BXOJHOTO HANPSKEHUS

+ OTHOIIEHHE MAJIOTO MPUPALICHHUS BXOJHOTO HAMPSHKEHUS K BETMYMHE MAJIOTO MTPUPAILICHHS
BXOJIHOTO TOKa

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

+c 0D

+ ¢ Ob

-cOK

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

+c 0D

-cOb

+c OK

25. Haubonpmii k03¢ (GUIHEHT YCHUIIEHHUS 110 MOIIIHOCTH 00eCIieyBaeT Kackal Ha OUIOIAPHOM
TpPaH3UCTOpE:

+c 0D

-cOb

-cOK

26. HanGomnpIiiee BXOAHOE COMPOTUBIICHUE UMEET KacKaj Ha OUITOISIPHOM TPaH3UCTOPE:
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-c0D

-cOb

+ ¢ OK

27. B xakoM HampaBJIeHUH HEOOXOIUMO BKIIOYUTH P-N MEPEXO/ MOJIEBOTO TPAH3UCTOPa C YIIPaB-
JISTFOIIIAM TIEPEXOJIOM:

- B IPSIMOM

+ B 0OpaTHOM

- HallpaBJIeHUE HEe UMEEeT 3HAUYCHUs

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

- 9TOT TPAH3UCTOP MOXKET PabOTaTh TOIBKO B PEKUME 000TAIIECHHS

+ 3TOT TPAH3UCTOP MOXKET pabOTaTh TOIBKO B PEXKUME OOCTHEHHUS

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

29. Kakoii BBIBOJT MOXKHO CZENIaTh Ha OCHOBE aHaiu3a npoxoanoi BAX MOSFET tpan3uctopa
CO BCTPOCHHBIM KaHAJIOM:

- 9TOT TPAH3UCTOP MOKET pabOTaTh TOJIBKO B pEXKUME 00OTalleHus

- 9TOT TPAH3UCTOP MOXKET PabOTaTh TOIBKO B pEeKUME 00CTHEHHUS

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

30. Kakoii BBIBOJ MOXKHO cjiesiaTh Ha ocHoBe aHanm3a poxonnoit BAX MOSFET Ttpanzucropa
C MHIYIIUPOBAaHHHBIM KaHAJIOM:

+ 3TOT TPAH3UCTOP MOXKET pabOTaTh TOJIBKO B PEKUME 000TAIICHUS

- 9TOT TPAH3UCTOP MOKET pabOTaTh TONBKO B pEXKUME 00 THEHHS

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

31. Kaxoii BBIBOA MOXKHO cJieaTh Ha OCHOBE aHaln3a MpoxoaHoil BAX HOpMallbHO OTKPBITOTO
MOJICBOTO TpaH3ucTopa ¢ 6aprepom IllorTkm:

- 9TOT TPAH3UCTOP MOKET pabOTaTh TOIBKO B pEXKUME 00OTalleHus

- 3TOT TPAH3UCTOP MOXKET pabOTaTh TOJIBKO B PEXKUME 00CTHEHUS

+ 3TOT TPAH3UCTOP MOXKET pabOTaTh M B peKUME 00CTHCHUS, U B PEKUME 000TaIICHHS

32. Kakoil BBIBOJ MOXKHO CJieJIaTh Ha OCHOBE aHayn3a npoxoHoi BAX HOpManbHO 3aKpBITOTO
MoJIeBOro TpaH3ucTopa ¢ 6aprepom lorTku:

+ 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 PEIKUME OOOTAIICHUS

33. DaexrpoBakyyMHbIe TPrOOPHI (DBII) — 3T0 MpUOOPHI, B KOTOPHIX TOK 00pa3yeTcs:

+ IBHKEHUEM DIIEKTPOHOB

- IBIYKEHUEM 3JIEKTPOHOB U JBIPOK

- IBIDKEHUEM JIBIPOK

34. DAeKTpOBaKyyYMHBIN TPHOJ MOXET padoTaTh MPH TOKE CETKH

+=0

+>0

-<0

35. B a5eKTpOBaKyyMHOM TPHOJE MPEANOYTUTEIHHOM SBISIETCS paboTa MpH HAMPSKEHUU CETKH

->0

-<0

36. B anekTpoBaKyyMHBIX MUKpPOJIaMITaX UCTIOJIb3YIOTCA:

+ XOJIOIHBIE KaTOJIbl, pa0OTAaOIINE HA OCHOBE aBTOIEKTPOHHON SMUCCUU

- KaToJibl KOCBEHHOTO U MPSMOro HaKaJa

- TOJILKO KaTOJIbl KOCBEHHOTO HaKaja

- TOJIKO KaTOJIbl MPSIMOTO HakKaja

37. Inst obecriedyeHus ICKTPOCTATHUECKOTO YIIPABICHUS 3JICKTPOHHBIM ITOTOKOM B 3JIEKTPOBa-
KyYMHBIX TIpHOOpax HeOOXOAMMO YTOOBI BRIMOITHSIOCH YCIOBHE:
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+ BpeMs IpoJIeTa AEKTPOHOB MEXTY 3IEKTPOIaMH JIaMIlbl << IepHuoia KojJeOaHui BXOIHOTO
CUrHaza

- BpeMs [IPOJIeTa AEKTPOHOB MEXAY 3JIEKTPOAAMH JaMIIbl > Nepruoia KojaeOaHni BXOIHOTO CUT-
HaJsa

- BpeMs [IPOJIeTa AEKTPOHOB MEXAY 3JIEKTPOAAMH JIaMIIbl = NEPUOY KoueOaHUI BXOJHOTO CUT-
HaJsa

- BpeMsl MPOJIeTa 3JIEKTPOHOB 110 CPABHEHHIO C TIEPUOAOM KOJIeOaHUIT BXOHOTO CHUTHAJIA MOXKET
OBITH JTHOOBIM

38. B anekrpoBakyymHbIX iprbopax CBY ¢ aguHaMUYeCKUM yTIpaBlIeHHEM SJIEKTPOHHBIM ITOTO-
KOM, BpeMsI ITPOJIeTa 3JEKTPOHOB MEXY 3IEKTPOAAMHU JIAMITbl MOXKET OBITh

+ nopsika u Oosplie nepuoaa KonedaHuil BXOJHOTO CUTHAJIA

- << mepuo/a KoyiebaHni BXOAHOTO CUTHAJa

39. B anexrpoBakyymHbix CBY npubopax O-tumna:

+ 3NIEKTpUYECKUE U MarHUTHBIE MOJIs (€CIIM MOCIIeIHee IPUCYTCTBYET) HAalPaBJIE€HbI BAOJIb CKO-
POCTH 3JIEKTPOHHOTO TIOTOKA

- IBM)KEHUE JIEKTPOHOB OCYLIECTBIISETCS BO B3aUMHO NMEPIEHIUKYIISPHBIX AIEKTPUIECKOM U
MarHUTHOM ITOJISIX

40. B anexrpoBakyymHubix CBY mpubopax M-tuna:

- 2JIEKTPUYECKOE U MAarHUTHOE TOJIs (€CIH MOCeIHEE IPUCYTCTBYET) HAlPaBJIEHbI BA0Jb CKOPO-
CTH 3JIEKTPOHHOTI'O ITOTOKA

+ IBUKEHHE IEKTPOHOB OCYIIECTBISIETCS BO B3aUMHO MEPIEHAUKYISPHBIX 3JIEKTPUUECKOM U
MarHUTHOM IOJISIX

CocraBun
CTapIINii mpenoaBaTenb KaQeapsl
PaIMOTEXHUYECKUX YCTPOUCTB B.A. Crenamkun

3aBemyronuii kKageapoit
PaTHOTEXHUIECKUX YCTPOUCTB
I.T.H., podeccop IO.H. Mapmua
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