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OrjeHOUHBbIE MaTepuaabl — 3TO COBOKYIMHOCTh y4ueOHO-MeTOJWUYeCKMX MaTepHasioB
(KOHTPOJIbHBIX 3aJlaHWi, OmucaHud ¢(opM W TIpoleAyp), TpeAHa3HAueHHbIX JJig OLIeHKU
KaueCcTBa OCBOEHHUSI OOyJaroIMMMCS  [JaHHOW  AWCLMIUIMHBI KaK 4YaCTM  OCHOBHOM
oOpa3oBaresibHOM TTPOTrPaMMBI.

Llenb — OIIEHUTb COOTBETCTBHME 3HAaHWN, YMeHHWU U YPOBHS TNPUOOpPETeHHbIX
KOMITeTeHI[|H, 00yJaroIuxcs 1e/issM U TpeboBaHHsIM 0CHOBHOM 00Opa3oBaTe/IbHOM MPOrpaMMbl B
X0/le TIpOBeZIeHUsI TeKYILlero KOHTPOJIsI M TIPOMe)KYTOUHOM aTTecTaluu.

OcHoBHast  3a7jlayua —  obecrieuuTb  OLIEHKY  YPOBHS  C(OPMHPOBAHHOCTH
ripodecCHOHa/IbHBIX KOMITeTEHIUM, MprUoOpeTaeMbiXx 0OyUarol[iMCsi B COOTBETCTBUU C ITUMU
TpeOOBaHUSIMHU.

KoHTponb 3HaHuN TpoBOAUTCS B (OpMe TeKyllero KOHTPOJISi W TPOMEXYTOUHOMU
aTTecTaluu.

Tekyiuii KOHTpPOJIb YCIIeBaeMOCTU TIPOBOJUTCS C 1|e/bl0 OlpeJiesieHUsi CTerneHu
yCBOeHHsI yueOHOro Marepuasia, CBOeBPEMEHHOTO BBLISIBJIEHUS] U YCTPaHEeHUsI HeJOCTaTKOB B
MOArOTOBKe 00yUaroIuXcs U MPUHATHS HeOOXOAUMBIX Mep 10 COBEPIIIeHCTBOBAHUIO METOJUKHU
ripero/iaBaHusi yueOHOW AUCIUTIIMHBI (MOAY/IsL), OpraHu3aluv paboThl 00yUaroIlUXCs B XO[e
yueOHBIX 3aHATHM U 0Ka3aHUs UM WHAVBUAYATLHOMN TIOMOIIIH.

K KoHTpom0 Tekylljel ycrieBaeMOCTH OTHOCSITCSI IPOBepKa 3HaHWM, YMeHUN Y HaBbIKOB,
NpUOOPeTEHHBIX 00yJarL[UMHUCA Ha TabopaTopHbIX paboTax. [Ipyu BLITIOJNHEHUH Tab0paTOPHBIX
paboT MpHUMeHsIeTCsI CUCTeMa OLIeHKH «3auTeHO — He 3aUTeHO».

[TpomMexXyTOUHBI KOHTPOJIb 10 AUCLUILIMHE OCYILeCTB/SIETCS MpoBeJeHrneM K3aMeHa.
dopma TIpoBe/ieHUs IK3aMeHa — YCTHBIM OTBET 10 YTBepPXKAeHHBIM 3K3aMeHal[MOHHBIM OuieTam,
cchopMyTMPOBaHHBIM C YUeTOM COJIep)KaHUs yueOHOU AUCLUIIMHBL B 3K3aMeHallMOHHbBIN OuieT
BKJ/IIOUAeTCsl /iIBa TeOpeTHMUeCcKWX BoOmpoca. B mpolecce MOATOTOBKA K YCTHOMY OTBETY
9K3aMeHyeMblii MO>KeT COCTaBUThb B IMHMCHbMEHHOM BWje TUIAaH OTBeTa, BK/IIOUAIOIIUi B cebs
orpeziesieHNs1, BEIBObI (POPMYJI, PUCYHKHU U T.II.

Hpodmccnonam;nme KOMII€TEHIIMH BBIITYCKHUKOB U UHAUKATOPbI UX JOCTH)XEHHUA

Kog DopMy/IMpOBKa KOMITeTeHLIUA WHvKaTopsl JOCTOKeHUsT

[1IK-2 CriocobeH TIpOBOUTD [1IK-2.1. BeinosiHsieT pacyeT 3/1eKTpUYeCcKUX
HCCrieloBaHue MO/IePHU3UPYEMBIX | PeXKMMOB KOMITOHeHTHOM 6a3bl 60pTOBO#
(byHKLMOHATBHBIX y3/10B 60PTOBOI | arnmapaTypbl KOCMAYECKHUX arrapaToB

annapaTrypbl KOCMUUECKHUX [MK-1.2. [IpoBOAUT U3MepeHUs peXKUMOB pabOThI
arraparoB 3/IeMeHTOB OOPTOBOM arraparypbl KOCMUUeCKUX
anraparos

[TacriopT doHAA OLeHOYHBIX CPeACTB IO AUCLIUIIMHE

No KonTpoinpyemble pa3aensl (TeMbl) AUCIMIIIMHBI Kop Haumeno
n/n (pe3y/nbTaThl N0 pa3fenam) KOHTPO/IUpPyeM BaHue
ou OI[eHOYHO
KOMIIeTeHI MU ro
(w1m eé yacTu) | cpeacTBa
1 2 3 4
BeedeHue. DsnekmpoHuka 8 CO8peMeHHOU Hayke U
mexHuke.  D/neKmpoHHble  npubopbl.  Kpamkas
ucmopusi U nepcneKkmuebl pa3eumusi 3/1eKMpPOHUKU.




Mamepuanbl 31eKMpOHHOU MeXHUKU. Dekmpuyeckue
nepexoobl.

1.1 | OcHoBHble TIOHATHUS W omnpefeneHus. HVcropus u [1IK-2 OK3aMeH
I1epPCIeKTUBBI 3/IeKTPOHUKU

1.2 | OcHOBHBIE I0JIOKEHUs] TEOPHUU 3/1eKTPOIPOBOJAHOCTU [1IK-2 OK3aMeH
TBep/bIX Tes

1.3 | Kpucramnmmueckas CTPYKTypa YUCTOI'O [1IK-2 OK3aMeH
T10/1yTIPOBOJHUKA

1.4 | [IpuMecHbIe NTOYIIPOBOJHUKHU [1K-2 JK3aMeH
P-n-nepexoo

2.1 | DnekTpuyeckue repexobl B M0J1YIIPOBOJAHUKAX [1K-2 JK3aMeH

2.2 | DNeKTpOHHO-AbIPOYHbIE TTepexo/| U ero CBOMCTBA MpU [1K-2 JK3aMeH
OTCYTCTBHAU BHELIHEro I0JIsl

2.3 | D/IeKTPOHHO-/bIPOYHBIN [1epexo; U ero CBOWCTBA MpU [1IK-2 OK3aMeH
BO3/IeMICTBUU NPSMOT0 HapshKeHUs!

2.4 | DNIEeKTPOHHO-[BIPOYHBIN [1epexo; U ero CBOWCTBA MpU [1IK-2 OK3aMeH
BO3/IeICTBMY 0OPAaTHOTO HaTpsS’KeHUsT

2.5 | Ilepexo/ipl MeTasI-MoOMYIIPOBOJHUK [1K-2 JK3aMeH

2.6 | CBoliCTBa M XapaKTePUCTUKHU pP-N-Tiepexo/a [1K-2 JK3aMeH

2.7 | [Ipobou p-n-niepexofioB [1K-2 JK3aMeH

2.8 | EMkocTH p-n-niepexojia [1K-2 JK3aMeH

2.9 | OcHOBHBIE TEXHOJIOTMYECKHe IPOL[eCChl U3rOTOBJIEHYS [1IK-2 OK3aMeH
p-n-1iepexo/ioB
ITosynposooHukoeble 0uoobl

3.1 | OCHOBHBIE IOHATUS U [IPUHLIUIIBI [1K-2 JK3aMeH

3.2 | OKBUBaJIeHTHas cxeMa [1K-2 JK3aMeH

3.3 | BeimpsiMmuTesibHbIE U0/ [1K-2 JK3aMeH

3.4 | UmnysibCHBIE AUOABI I1K-2 JK3aMeH

3.5 | CTabuIuTpoHbI IK-2 OK3ameH

3.6 | Bapukaribl [1K-2 JK3aMeH

3.7 | Juonpl Apyrux TUIIOB [1K-2 JK3aMeH
BunosnspHble mpaH3ucmopbl

4.1 | OCHOBHBbIE IOHATUSA U [IPUHLIUTIIBI [1IK-2 OK3aMeH

4.2 | CxeMa BK/IFOUEHHS TPaH3UCTOPA C 001ieit 6a3oit [1K-2 JK3aMeH

4.3 | CxeMa BK/IFOUEHHS TPAH3UCTOPA C OOIL[UM SMUTTEPOM [1K-2 JK3aMeH

4.4 | CxemMa BK/IKOYEHHS TpaH3UCTOpa c obmum [1K-2 JK3aMeH
KOJIJIEKTOPOM

4.5 | BnusHue — pexxumMa ~— paboThl  TpaH3UCTOpa U [1IK-2 OK3aMeH
TeMIlepaTypbl OKPY’Karolllel cpe/ibl Ha ero rnapameTpbl
Y XapaKTepUCTUKU

4.6 | Mopenu GUIIOIIPHBIX TPAaH3UCTOPOB [1K-2 JK3aMeH

4.7 | YacTOoTHbIe CBOMCTBA OUIIOJISIPHBIX TPAH3UCTOPOB [1IK-2 OK3aMeH

4.8 | CobcTBeHHbIe ITyMbl OUIIOJISIPHBIX TPAH3UCTOPOB [1IK-2 OK3aMeH

4.9 | TexHosorus W3rOTOBJICHUSA OUIIO/ISIPHBIX [1IK-2 OK3aMeH
TPaH3UCTOPOB.

Ilonesnble MpAaH3UCmopbl




5.1 | OO6uue NMOHSATUS Y PUHLIUTIBI [1IK-2 OK3aMeH

5.2 | IlosieBble  TpaH3UCTOpPLI C  YIIPaBJSAKOLIUM  Pp-D- [1IK-2 OK3aMeH
repexoom

5.3 | MAII TpaH3UCTOPBI CO BCTPOEHHBIM KaHa/IOM [1K-2 JK3aMeH

5.4 | MAII TpaH3UCTOPBI C UHAYLIMPOBAaHHBIM KaHa/IOM [1K-2 JK3aMeH

5.5 | INoseBble TpaH3UCTOPKI C 6bapbepoM LIoTTKu [1K-2 JK3aMeH

5.6 | [losileBble TpPaH3UCTOPBHI C YIPaBJSIOLIMM I1epexo[oM [1K-2 JK3aMeH

METaJ/VI-TTOJTYIIPDOBOAHHUK U T'eTepoIiepexoaoM

df)omoaﬂeKmpuueCKue u us/syyamesibHble anl60pbl

6.1 | doTope3ucTopsl [1K-2 JK3aMeH
6.2 | ®oToauoabl IIK-2 OK3aMeH
6.3 | ®OTOTPaH3UCTOPbI [1K-2 JK3aMeH
6.4 | ®OTOTUPHUCTOPBI [1K-2 JK3aMeH
6.5 | CBetoauoApI IK-2 OK3aMeH
6.6 | OnTpoHsbI [1K-2 JK3aMeH
6.7 | VIHXeKLMOHHBIN /1a3ep [1IK-2 OK3aMeH

DnemeHmbl UHMe2pa/ibHblX CXeM

7.1 | Knaccuukanys UHTerpajibHbIX MUKPOCXEM [1IK-2 OK3aMeH

7.2 | OCHOBHbIe KOMIIOHEHTBI UHTEeTPa/IbHbIX CXeM [1IK-2 OK3aMeH

ITpubopbl 8aKyyMHOU 31€KMPOHUKU

8.1 | O61re NOHATHS U TIPHUHLIUIIBI [1IK-2 OK3aMeH
8.2 | DneKTpoBaKyyMHbIU U0/, [1K-2 JK3aMeH
8.3 | DneKTpoBaKyyMHbI TPUOJ, [1K-2 JK3aMeH
8.4 | MHOrosneKTpoHble 3/1eKTPOBaKyyMHbIe JIaMITbI [1K-2 JK3aMeH
8.5 | DnekTpoBaKyyMHbIE MUKPOJIAMIIbI [1K-2 JK3aMeH
8.6 | lnaukaTOpHBIe IPUOOPHI [1K-2 JK3aMeH
8.7 | CBY 31eKTpOHHbIE JIaMIIbl [1K-2 JK3aMeH

KpuTtepuu onieHUBaHUsI KOMIIeTeHLNH (pe3y/IbTaToB)

1). YpoBeHb ycBOeHUs MaTepuasa, NpeJyCMOTPEHHOI0 MPOrpaMMOH.

2). YMeHHe aHa/M3UPOBaTh MaTepuasl, yCTaHaB/IMBaTh PUUMHHO-C/IeICTBeHHbIe CBSI3U.
3). OTBeThI Ha BOTIPOCHI: TIO/THOTA, apT'YMEeHTUPOBaHHOCTb, yOeKIeHHOCTb, yMeHHe

4). KauecTBO OTBeTa (€ro CTPYKTYpa, JIOTUYHOCTh, YOe)KAeHHOCTb, 00I1iast 3pyAULIHS)
5). Vicriosib30BaHKe IOTIO/THATEIbHOW JTUTepaTyphl TIPY MOATOTOBKE OTBETOB.

YPpOBeHb OCBOEHMsI 3HAHWM, YMEHHI W HAaBLIKOB IO AMCLUIUIMHE OLIeHHUBaeTcs B (hoopme
6a/IbHOM OTMETKU:

«OT/IMYHO» 3aCTY)KUBAET CTY/IeHT, 0OHApY)KUBIIMH BCECTOPOHHEE, CUCTEMaTHUECKOe U
rybokoe 3HaHWe yueOHO-TIPOrpaMMHOIO MaTepuasia, YyMeHHe CBOOOHO BBIMOJ/HATEL 3a/jaHMS,
MIpelyCMOTPEHHbIE TIPOTPAMMOM, YCBOMBIIMK OCHOBHYIO W 3HAKOMBIM C /IOTIOJTHUTEILHOU
JIUTEpPAaTypOM, peKOMEeHZI0BaHHOH TporpaMMoii. Kak rpaBusio, OrjeHKa «OT/IMYHO» BbICTAB/ISETCS
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CTyZleHTaM, YCBOMBLIWM B3aMMOCBSI3b OCHOBHBIX TMMOHSITUNA [JUCLIMIUVIMHBI B WX 3HauUeHUM st
nipuobpeTaemoii rpodeccuu, IPOSIBUBILIKMM TBOPUECKHe CII0COOHOCTHU B OHUMAaHWH, U3/10’KeHUU
Y UCI0/1b30BaHUM yueOHO-IIPOrpaMMHOro MaTepHaia.

«Xopomo» 3acnyKvBaeT CTy/eHT, OOHapy)KUBIIMW T[10JIHOe 3HaHWe YyueOHO-
MIPOrpaMMHOTO MaTepHaJia, YCIIelIHO BbITIOHSIOLINM MpelyCMOTpeHHbIe B ITporpamMMe 3a/jaHus,
YCBOMBIIIMM OCHOBHYIO JIUTEpaTypy, PeKOMeH/J0OBaHHYIO B rporpamMMe. Kak rpaBusio, oljeHKa
«XOpOILIO» BBICTABJISETCS CTYZEHTaM, TOKa3aBILIMM CHUCTeMaTHUeCcKuil xapakTep 3HaHHU I10
JUCLIMTIZIMHE W CMOCOOHBIM K MX CaMOCTOSITe/IbHOMY TIOTIOJIHEHUI0 U OOHOBJIEHHIO B XO[le
JanbHeielt yue6HoM paboTkl U npodeccroHaNbHOM JiesTeNbHOCTH.

«Y I0B/IETBOPUTE/IBHO» 3aC/Ty)KMBaeT CTY/eHT, OOHapy)KUBLIWN 3HaHUS OCHOBHOTO
yueOHO-TIpOrpaMMHOI0 Mareprasa B 00beMe, HeoOXOJUMOM [Jisl JajbHellleld y4yeObl U
npeAcrositield paboOThI O  CIIELUMa/JIbHOCTH, CIIPABJISIOLIMICS C BBINOJIHEHUEM 3a/laHui,
TIpelyCMOTPEHHBIX TPOrpaMMOM, 3HAaKOMbIi C OCHOBHOW JIMTepaTypoW, peKOMeH]J0BaHHOU
nporpamMmoii. Kak TIpaBWIO, OLIEHKa «YJOBJETBOPUTEbHO» BBICTAB/SIETCS CTY/AEHTaM,
JIOTTYCTUBIIMM TIOTPEIIHOCTA B OTBeTe Ha 9K3aMeHe U TIPY BbITIOJTHEHWM SK3aMeHal|MOHHbIX
3aJjaHui, HO 006/1a/latoIM Heo0X0AUMBbIMU 3HAaHUSIMU [i7IsI UX YCTpaHeHHsl TM0Ji PYKOBOJICTBOM
nperniojaBare’is.

«Hey10B/1eTBOPUTE/ILHO» BBICTAB/SIETCS] CTYZAEHTY, OOHapyKuBlleMy Ipobesnbl B
3HaHUSIX OCHOBHOTO Yy4eOHO-IPOrpaMMHOTO MaTepHuasna, [JOIMyCTUBIIEMY TPUHLIMITHA/IbHbIE
olMOKA B BBITIOJTHEHWU TIPeJyCMOTPEHHBIX TporpaMMoi 3ajaHuid. Kak TmpaBuso, oOlleHKa
«HeYZIOBJIETBOPUTE/IbHO» CTaBUTCSl CTY/leHTaM, KOTOpble He MOT'YT IPO/I0/DKUTh 00ydyeHre WU
TIPUCTYIMUTHL K MPOoQecCHoHaNbHOM /IesTeNIbHOCTH 0 OKOHYaHWU By3a 0e3 JOIOJIHUTeNbHBIX
3aHSATHUH 110 COOTBETCTBYIOLLeH AUCLUIIIUHE.

TunoBele KOHTPOJIbHBIE 3aJaHWA UJIHW NHbIE€ MaTe€pHaJIbl

TunoBbIe 3aJaHUs AJIsI CAMOCTOSTE/TLHOW PadoThI
UreHue, aHa/M3 U KOHCIEKTHPOBaHMe HAayyHOW JUTepaTyphl M0 TeMaM U IpobjiemMam
Kypca.
OTBeThl Ha KOHTPOJIbHBIE BOIMIPOCHI.
KoHcnekTrpoBaHue, aHHOTMPOBaHKe HaYUHBIX IMyO/TMKaLi.

ITepeyeHb J1a00PaTOPHBIX PAGOT U BOIIPOCOB /151 KOHTPOJISI

Ne
pabor HasBanue 1abopaTopHoii paboThl 1 BOTIPOCHI Ji71s1 KOHTPOJIsI
bl
1 ViccnejoBaHne MacCMBHBIX 3/IEMEHTOB HHTErPa/IbHbIX CXeM
1. Yto mpeacraBisieT co00¥M WHTerpasbHasi MHUKpocxeMa? Kiaccudukanys
COBPEMEHHBIX MUKPOCXEM 10 TeXHOJIOTUU U3rOTOBJIEHUS.
2. Pe3ucTopbl MOJYNPOBOAHUKOBBIX WHTErPalbHBIX CXeM, WX KOHCTPYKLWH,
CBOWCTBA, SKBUBAJIEHTHAs CXeMa.
3. UacToTHbIe XapaKTepPUCTUKU AN((HY3MOHHBIX Pe3UCTOPOB.
4. TemniepaTypHble XapaKTepPUCTUKU AU (HY3MOHHBIX PE3UCTOPOB.
5. KoHpgeHcaTopsl mMoyynpoBogHUKOBBIX VIMC, WX KOHCTPYKIMM, CBOWCTBA,
SKBHMBAJIEHTHasl CXeMa.
6. UacToTHBIE XapaKTePUCTUKU AU((HY3MOHHBIX KOHAEHCATOPOB.
7. TemriepaTypHbie XapaKTePUCTUKHU JUP(Y3UOHHBIX KOH/IEHCAaTOPOB.
8. TlneHOYHBbIE PE3WCTOPHI, THITbI, KOHCTPYKIMK. CxeMa 3amelrjeHusi. OCHOBHbIE
CBOWCTBA M XapaKTePUCTHKH.
9. TIlneHOuHBle KOH/IEHCATOPHI, THIbI, KOHCTPYKUUH. Cxema 3aMelleHuUs.
OCHOBHbIe CBOWCTBA M XapaKTEePUCTUKH.




10. TlneHOYHble WHAYKTUBHOCTH, THUIIbI, KOHCTPYKLMU. OCHOBHBIE CBOMCTBa U
XapaKTepUCTUKHU.

11. MeTo/bl MU3rOTOB/IEHUSI TOHKOTIJIEHOUHBIX 3/IeMEHTOB.

12. TexHOMOT WA U3TOTOBJIEHUS TOJICTOI/IEHOYHBIX MUKPOCXEM.

13. CpaBHeHHWe CBOMCTB [1aCCUBHBIX 3/IEeMEHTOB [OJYIIPOBOJHUKOBBIX U
TJIEHOYHBIX MUKPOCXEM.

HccnefoBanue HHTErpajibHOrO JUOAA
1. TTonyripoBOAHUKOBBIE AMO/bI: YC/IOBHOE 0003HaUeHre, K1acCU(PUKaLIYs.
2. U peanv3upoBaHHas U peasibHasi BOJIbT-aMIIepHasl XapakKTeprUCTHKa AU0/a.
3. 3aBHMCUMOCTb 0OpPAaTHOTO TOKa /IM0/ia OT TeMIIepaTyphl.
4. YpaBHeHue Dbepca — MoJina Ansi Avoja, TajieHHe TIPSIMOro HarpsDkeHWs Ha
[iMoJle, 3aBUCMMOCTb 3TOT0 HalpsDKeHUs OT TeIJIOBOTO TOKa JU0/a.
5. BosbT-amriepHble XapakKTepUCTUKM KPEMHHEBOIO U TepMaHUeBOrO [UO/OB,
BJ/IMsSIHUE TeMIlepaTyphbl.
6. JKBUBa/ileHTHasl cxeMa Juofa. @U3nueCcKuii CMbIC/I COCTaBJISIFOILMX 3TOW CXeMBbI.
Oco6eHHOCTH 3KBUBa/IEHTHOMN CXeMbI /ISl HU3KUX U CPeJJHUX UacToT.
7. BeinpsimutenbHble Auo/bl. HazHaueHre, 0cOOEHHOCTU U OCHOBHbBIE TTapaMeTphl.
8. WmnynbcHble auopabl. Ha3HaueHue, 0COOEHHOCTM U OCHOBHbIE TapameTphl.
HOuoapbr IIoTTKM, 0COOEHHOCTH UX BOJIbTAaMIIEPHBIX XapaKTePUCTHK U OCHOBHbIE
rapameTphl.
9. CrabunutpoHsl. BosibTamriepHasi XapakKTepUCTHKa, CXxeMa BK/IHOUeHUs], YC/I0BUe
crabunusanuu, paboTa C Harpyskoid, OCHOBHble mapameTphl. [IpeLi3MOHHbIE
cTabunuTpoHbl. CTabUCTOPHI.
10. Bapukanbl: ycsioBHOe o003HaueHHWe, CxeMa BK/IHOUEHUSI M SKBUBaJIeHTHast
cxema, BOJIbT(apajHasi XapaKTepUCTHKa, OCHOBHbIe IlapaMeTpbl W 006sacTu
TIpUMEHEeHUS.
11. CeToMO/AbI: TIPUHIUIT AeMCTBUS, CIIeKTpabHbie XapaKTepUCTUKA U 00/1acTh
rpuMeHeHUs1. IH)KeKL[MOHHBIN J1a3ep.
12. ®otoauoapl: TIPUHLMM [eHCTBUS, ypaBHeHHMe OJbepca — MoJiia, BOMbBT-
amriepHble XapaKTePUCTUKH, PeKUMbI paboThl, 3aBUCUMOCTb TOKA M HallpsDKeHUs
OT CBeTOBOTO IIOTOKAa B S3THX peXuUMaX, OCHOBHbIe TapaMeTpbl U 00sacTu
TIpUMEHEeHUS.
13. ONTPOHBI: MPUHIUI JeHCTBUS, XapaKTepUCTUKUA U 06/1aCTU TIPUMeHeHUs.
14. TynHenbHbIe guobl, Avoabl CBY u ManHa. [Tpuniuns pabotsl, BAX, ob6nactu
TIpUMEHEeHUS.
15. T'eHeparopel miyma, MarHuroguofbl. [IpuHiunsl pabotel, BAX, obnactu
TIpUMEHEeHUS.
16. Cniocobbl AMOAHOTO BKJIHOUEHUS] WHTEerpajbHOM TPaH3MCTOPHOW CTPYKTYPBHI.
CpaBHeHue CTPYKTYP M0 C/Ie[yIOLM [TlapaMeTpam:
a) MaKCMMaJIbHO JIONTyCTUMOMY pabouemy HarpsiKeHUIo;
6) 0OpaTHOMY COTIPOTHBJ/IEHUIO;
B) BbICOKOUYaCTOTHBIM CBOMCTBAaM;
I') IPSIMOMY COTIPOTHBJIEHHIO;
1) ObICTPOIEHCTBHIO.

HccnepoBaHne HHTErpajibHOro0 OMIIO/ISIPHOTO TPaH3UCTOpa B cxeme ¢ 0D

1. bBunonsipHble TpPaH3WUCTOPLI: OIpeje/ieHue, THUIIbl, TIPUHLMI JIeNCTBUS,
KO3(QULIMeHT Tiepejaud ToKa SMUTTepa, 3(QQeKkT Ipid, «IpoKoa» 6a3bl,
HaKOIJIeHHe U paccachblBaHHe HeOCHOBHBIX HOCHUTeslell 3apsizia B Oase.

2. BunonsipHble TPaH3UCTOPBI: MPOOOM TIePex0/i0B, BTOPUUHBINA MPOOOH, peXKUMbI
paboThl, TTapamMeTphl, XapaKTepu3ylolijie YCUIUTe/bHble CBONMCTBA TPaH3UCTODOB,
BXO/JJHOEe COTMPOTUBJIeHNE, BO3MOXXHbIE CXeMbl BK/TFOUEHHUSI.

3. CxeMa BK/IIOUEHHs] TPaH3UCTOpa ¢ 061uM sMutTepoM. OnpefienieHre 0CHOBHBIX




rnapaMeTpoB (KO3(pQULIMEeHTbl YCU/IEeHHs, BXOJHOEe COIMpOTHUB/IEHWE) U BOJIbT-
amIepHble XapaKTepUCTHKH.

4. Vicnonb30BaHUe BBIXO/HBIX XapaKTePUCTUK cxeMbl ¢ O3 /7151 aHa/iv3a U pacyera
CXeM C Harpy3Koi: Harpy3ouHasi rpsimasi, pabouasi TOUka, pe)KUuMbI pabOThI.

5. BnusiHue pexkuma paboThl TpaH3UCTOPA U TeMITepaTypbl OKPY»Karollieil cpe/ibl Ha
ero K03 ULIMeHT fepe/ilaui TOKa B CxeMe BK/IroueHus ¢ OD.

6. Mogemn OunossipHbIX TpaH3UCTOpoB Jbepca — Mora (mpocTeiimias u
MoiMuULMpOBaHHas), o0Ie aHATUTHUYeCKHe BbIpa)KeHUs /I/1s1 TOKOB TPaH3UCTOPa.
7. ManocurHanbHas ¢u3rueckas cxema 3aMelleHHUs] MHTerpajbHOro0 TpaH3uCTopa
Ha BBICOKOM yactoTe. Ee OCHOBHbIE MapameTphl, OT/IMUME OT CXeMbl JAWCKPETHOIO
TPaH3UCTOpa.

8. Mogenb OUMOSIPHOTO TPaH3WCTOpPa B BHJE aKTUBHOT'O YeThIPEXIOJIFOCHUKA:
MIPUHLIUI MIOCTPOEHUSI MOJIe/IM U COCTaB/IeHUs] CUCTEMbl ypaBHEHUM [JI1 CUCTEMBI
H-napameTpoB. ®usnyeckuii CMbIC ee KO3(QQULIMEHTOB, 5KBMBa/IeHTHAs CXeMa.

9. Mogenb OUMONSIPHOTO TPaH3WCTOpPa B BHJe aKTUBHOT'O YeThIPEXIIOJ/IFOCHUKA:
MIPUHLIUI MIOCTPOEHUSI MOJIe/IM U COCTaB/IeHUs] CUCTEMbl ypaBHEHUM [JI1 CUCTEMBI
Y—napameTpoB. PU3nMUeCKUI CMbICI ee KO3(Q(QUIIMEHTOB, 5KBUBa/IEHTHAs CXeMa.

4 ViccneoBaHne HHTErpajibHOTO OMIOJISIPHOr0 TpaH3ucTopa B cxeme ¢ OB

1. Cxema BK/IIHOUeHMsI TpaH3ucTopa C o0Oiieil 6a3oii. OmpejiesieHre OCHOBHBIX
rnapaMeTpoB (K03 ULIMeHThl YCUJIeHUsl, BXOJHOE COTPOTHBJIEHWE) U BOJIbT-
amriepHbie XapaKTepUCTHKU.

2. CxeMa BK/IIOUEHMs] TpaH3UCTOpa C 0OumMM KosuiektopoM. OripesesneHue
OCHOBHBIX TapaMeTpoB (KO3(hdULIMeHThl yCUIeHUs, BXOJHOEe COMpPOTUBJIEHUE),
BOJIbT-aMI1ePHbIe XapaKTepUCTUKU U 00/1aCTH IPUMeHeHHUs.

3. CpaBHUTe/IbHAS XapaKTePUCTHKA CXeM BK/IFOUeHHs OUTIOSIPHOTO TPaH3UCTODA.
4. BnusHue TemrepaTypbl OKpY)Karollled cpelbl Ha  BOJbT-amMIlepHbie
XapaKTepUCTUKU OUTOSIPHBIX TPaH3UCTOPOB (cxembl BKItoueHusi ¢ O3 u OB).

5. YacTtoTHble CBOWMCTBA OWIO/ISPHBIX TPAaH3WCTOPOB: OCHOBHbIE TPUUMHBI
CHWKEHUS! YCUTUTeTbHBIX CBOMCTB.

6. I[IpenenbHble yacToThl ycuaeHus Aas cxeM ¢ Ob u O3, MakcuMasibHasi 4acToTa
reHepalyy, rpaHUYHasl YaCcToTa YCU/IeHUs TOKa.

7. CriocoObl yyyllieHUst YaCTOTHBIX CBOMCTB OUITOJISIPHBIX TPAH3UCTOPOB.

8. CobcTBeHHbIe MIyMbl OWIOJISIPHBIX TPaH3UCTOPOB: OCHOBHBIE COCTaBJISIOLIME
MOJIHOTO IIyMa, KO3(h@UIMeHT IIymMa M ero 3aBUCUMOCTb OT peXuma paboTbl
TPaH3UCTOpa, TeMIlepaTypbl, BHYTPEHHET0 COIPOTHB/IEHUS] UCTOUHMKA CHUTHaAa U
CXeMbl BKJIOUEHHUsI TPAaH3UCTOpa, pacripejiefieHHe IIYyMOB B Juara3oHe YacToT.
Martouymsitiiyie TpaH3UCTOPBbI.

9. TexHOOTUSI U3rOTOBJIEHUSI OUMOSIPHBIX TPAH3KUCTOPOB.

Bompocel K 3K3aMeHy

1. OCHOBHBIE MOHATHUSA U OIpe/ieNleHrs 37eKTPOHUKKM. KpaTkasi UCTOpYS 1 TIePCIIeKTHBbI eé
paszBuTus. Knaccudukaiysi 371eKTpOHHBIX IPUO0OPOB, 0CHOBHbIE TIPUHLIUIIBI UX JIeMCTBUS U
TpeboBaHUs, Mpe/bsBsieMble K HUM.

2. OCHOBHBI€ TI0JIO’KEHHUSI TEOPUU 3/IEKTPONPOBOAHOCTH TBEP/BIX TeJl. 30HHAs TEOPUS.
[IpoBOHUKY, AU3NEKTPUKH, NTOTYTIPOBOJHHKH.

3. Kpucranmmueckast CTPyKTypa YMCTOrO MOIyNpoBogHUKA. [Iporjeccsl reHepaluy 1
pekoMOUHaLuK. TUMbI MPOBOAUMOCTH, COOCTBEHHAsI 31eKTPOIIPOBOIHOCTD TOTYTIPOBOJHUKA.
[Jpetiobie u 11 y3rOHHBIE TOKU B MOIYNPOBOJAHUKAX.

4. [JoHOpHBIE U aKL|eNTOPHbIE IPUMeCH, TUTIbI TOJTyIIPOBOJHUKOB, OCHOBHbIE U HEOCHOBHbIE



HOCUTe/U. YpoBeHb PepMu.

5. DyieKTpUUecKyre Tepexo/ibl B MOMYNPOBOAHUKAX: 3/IEKTPOHHO-/IbIDOYHbIE, CUMMEeTPUYHBIE U
HeCMMMeTpUUHbIe, De3KHe U IJ1aBHble, MeTa/lI-NI0MYIIPOBOJHUK, reTeporepexo/ibl. ¥ POBeHb
®epMu B p-n-miepexoje.

6. DJIeKTPOHHO-/IbIPOYUHBIE [Tepex0/i ¥ ero CBOMCTBA IIPU OTCYTCTBUM BHEILHEro M0,
KOHTaKTHasl Pa3HOCTb TIOTeHIIMAJIOB, TIOTeHLMabHas AMarpamma, IoTeHLMa bHbIN Oapbep U ero
BBICOTa, AW((PY3NOHHBIN TOK, TOK Apetida, MOHbIN TOK, pacrpeze/eHrue KOHLIeHTpaluu
HOCHTeJ/IeH, 3arparolyii CI0M.

7. DJIeKTPOHHO-JbIPOYHBIN [Tepexo/] ¥ ero CBOKMCTBA NPU BO3/|eHCTBUM MPSIMOTO HaMpsDKeHUs,
WH)KeKLIYsl HoCuTe el 3apsifia, IpsSIMO TOK, SMUTTepHasi U 6a3oBast 061acTy.

8. DJIeKTPOHHO-/ILIPOYUHBIH ITepexo/ U ero CBOMCTBA MPH BO3/eliCTBHY 0O6paTHOTO HaTpsDKeHUs,
9KCTpaKLUs HOCUTe el 3apsijia, 0OpaTHbIM TOK.

9. [Tepexo/ibl MeTaI-NI0/IYIIPOBOIHYK U UX CBOMCTBA. HeBbINpsMIIsAIOLLYe KOHTaKThl. bapbep
ToTTKH.

10. BonbTamrepHasi XapakKTepyuCTHKa p-n riepexo/ia. YpaBHeHUe J6epca-Mosuia. TeryioBoii ToK,
ImbdepeHLIaIbHOE CONTPOTUB/IEHNE, HAaTIPsDKeHNEe KOHTAaKTHOM Pa3HOCTH MOTEHLMA/IOB U
CBOMCTBaA Mepexo/ia.

11. Bugpl ¥ IpUUMHBI BO3HWKHOBEHUs 1Tpo6oeB p-n nepexo1oB. EMKoCTH p-n-miepexo/ia.

12. OCHOBHBIE TeXHOJIOTUUECKHE TTPOLeCChl U3rOTOBJIEHUS P-N IIepexoj0B. TexHoI0rus
W3roTOBJIeHUs] OUTIONSIPHBIX TPAH3UCTOPOB.

13. IMoynpoBOfHUKOBBIE JUO/bI: YCI0BHOE 0003HaueHue, KinaccubuKalys, uieaau3upoBaHHast
U peasibHasi BoJIbTaMIlepHasi Xxapakrepuctuka (BAX), 3aBUCMMOCTb 06paTHOTO TOKa OT
TeMIlepaTyphbl, ypaBHeHHe MpsiMoi BeTBU BAX auofa, rajieHre MpsiMOro HarpsbKeHust Ha Juo/ie,
3aBMCUMOCTD 3TOT0 HalpsKeHUs OT TEIIOBOrO TOKa AU0/A.

14. BonpTamnepHble XapakKTepPUCTUKM KDEMHUEBOI'O ¥ TepMaHUeBOr0 JMO0/I0B, BIWSHUE
TemIiepaTypbl. DKBUBa/leHTHas cxema Auo/a. PU3nyeCcKUil CMbIC/ COCTABJISIOLMX 3TON CXEMBI.
Oco6eHHOCTH KBUBa/IEHTHOMN CXeMbI /ISl HU3KUX U CPeJJHUX UacToT.

15. BeinpsimutenbHble fuo/bl. Ha3HaueHre, 0COOEHHOCTU ¥ OCHOBHBIE TTapaMeTphl.

16. mnynbcHble Anvobl. HaszHaueHue, 0cOOeHHOCTH U OCHOBHBIe niapaMeTpsbl. [uozb HIoTTKY,
0C0OeHHOCTH UX BOJIbTaMITePHBIX XapaKTepPUCTUK U OCHOBHbIE TTapaMeTphl.

17. CtabunuTpoHsbl. Y coBHOe 0603HaueHue, BOJIbTaMITepHast XapakKTepUCTHKa, cxema
BKJIIOUEHHs1, YC/IOBUe cTabumn3aluu, paboTa C Harpy3Koi, OCHOBHbIe ITapamMeTphl.
[Mperju3rioHHble cTabuMUTpoHbI. CTaOUCTOPHI.

18. Bapukaribl: ycjioBHOe 0603HaueHre, cxeMa BK/TFOUeHUs U SKBHUBaJIeHTHasi CXeMa, BOJIbT-
¢apazHasi xapakTepuCTHKa, OCHOBHbIE ITapaMeTpbl ¥ 00/1aCTH ITPUMeHeHHUs.

19. CBeTo1MOIbI: IPUHLUI JeMCTBUS, CTIeKTpaibHble XapaKTepUCTUKU U 00/1aCTH MPUMeHeHUsI.
NHKeKIIMOHHBIN J1a3ep.

20. doToAMOABI: IPUHIIUI IeHCTBYs, ypaBHeHHe D6epca-Mosia, Bo/ibTaMIIepHbIe
XapaKTepUCTUKU, Pe)KUMbI pabOThl, 3aBUCUMOCTb TOKA 1 HalpsDKeHUsI OT CBETOBOT'O TIOTOKA B
3THX pe)KMMaX, OCHOBHbIE MapaMeTpbl 1 06/1aCcTy IPUMeHeHMUsl.

21. ONTpOHBI: TIPUHLIUIT AEUCTBUS, XapaKTePUCTUKHU U 00J/IaCTH MPUMeHEeHUS.

22. TynnHenbHble AuoAbl, auoasl CBY u auogel NanHa. [TpuHiummel pabotel, BAX, obnactu
TIPUMEeHEeHUS.

23. T'e”eparopsl 11ymMa, MarHiToguobl. [IpuHLuIel pabotel, BAX, obactu mprMeHeHusl.

24. bunosisipHble TPaH3UCTOPbI: OTIpe/ie/ieHre, TUTIbI, IPUHLIUIT [IeHCTBUs, KO3(PPUIueHT
repejjauu TOKa IMUTTepa, 3hdekT Ipiu, «ITPOKo/» 6a3bl, HAKOTIEHHEe U paccachiBaHUe
HEOCHOBHBIX HOCHTesIeil 3apsiia B Oase.

25. burosisipHble TPaH3UCTOPHI: TTPOOOU Mepexo/J0B, BTOPUUHBIN MPO0O0H, peXXrUMbl paboThI,
rapaMmeTphbl, XapaKTepu3yHolljie yCUIUTe/IbHbIe CBOWCTBA TPAH3UCTOPOB, BXOJHOE
COMPOTHBJIEHYE, BO3MOXXKHbIE CXeMbI BK/IFHOUEHHS.

26. Cxema BK/IFOUeHHUsI TpaH3UCTOpa € o01eli 6a3oii. Oripe/jesieHrie OCHOBHBIX [1TapaMeTPOB
(K03 pULIMEeHTHI yCUIeHHs], BXOJHOE CONPOTUBIIEHNE) U BOJIbTaMIIEPHbIE XapaKTePUCTUKH.



27. CxeMma BKJIFOUEHHUsI TPaH3UCTOpa C 001muM sMuTTepoM. OrnpesiesieHre OCHOBHBIX MTapaMeTpPOB
(K03 pULIMEeHTHI yCUIeHHs1, BXOJHOE CONPOTUBIIEHNE) U BOJIbTaMIIEPHbIE XapaKTePUCTUKH.

28. Cxema BK/IFOUEHHUsI TPAH3UCTOPa C 00IIUM KoJuieKTopoM. Oripe/iesieHrie 0CHOBHBIX
rnapameTpoB (K03((ULIMeHThI yCHUIeHHs], BXOZHO€e CONPOTHB/IEHUE), BOJIbTaMIIePHbIe
XapaKTepUCTUKU U 00/1aCTH MPUMeHeHUsI.

29. Mcnonp30BaHue BBIXOHBIX XapaKTepUCTHK cxeMbl ¢ O3 /17151 aHa/iv3a ¥ pacueTa CXeM C
HarpysKoi: Harpy3ouHasi rpsiMasi, pabouasi TOUKa, peXKMMbI paboThI.

30. Byiusinue pexkxuma paboThbl OUTIOMSIPHOTO TPaH3UCTOPA U TeMIlepaTyphbl OKpYy»Katolleli cpe/ibl
Ha ero K03 QULMeHTHI Nepeiaun ToKa. BivsiHue TeMniepaTypbl OKpY»Katollleld cpesibl Ha
BOJIbTaMIIepHbIe XapaKTepPUCTUKK OUTIO/ISPHBIX TPAaH3UCTOPOB (cxeMbl BKItoueHust ¢ O3 u OB).
31. Mogenu GUMONSPHBIX TPaH3UCTOPOB Dbepca-MoJina (TpocTeiiiiias ¥ MoJUbHUI[MPOBaHHas),
o0111e aHaIMTUYEeCKKe BbIpaKeHHs /i/1s1 TOKOB TPaH3UCTOpa.

32. ManocurHanbHas (pr3nyeckass Cxema 3amellleHus] MUHTerpaJbHOr0 TPaH3UCTOpa Ha BICOKOMN
yactoTe. Ee OCHOBHbIe ITapameTpsl, OTJIMYKE OT CXeMbl JMCKPETHOTO TPaH3UCTOpa.

33. Mojesib 6UTIOJISIPHOTO TPaH3UCTOPa B BU/le aKTUBHOT'O UeThIPEXTIOFOCHHKA: TIPUHLUIT
MOCTPOEHUS MO/Je/IM M COCTaB/IeHHsI CUCTeMbl ypaBHeHUH Jis1 cucTeMbl H — mapameTpos.
dusryecKui CMbICI ee KO3(ULMEeHTOB, S)KBUBa/IeHTHAs CXeMa.

34. Mojiesib GUIIOJISIPHOTO TPaH3UCTOPa B BU/le aKTUBHOTO UeThIPEXTTOFOCHHKA: TIPUHLUIT
MOCTPOEHUS MO/JIeJIM M COCTaBJ/IeHNs] CUCTeMbl YypaBHEHUH /11 CUCTeMBbI Y — ITapaMeTpoB.
dusnyeckui CMbICI ee KO3(ULMEeHTOB, SJKBUBa/IeHTHAas CXeMa.

35. YacToTHble cBOMCTBA OMMOSIPHBIX TPAH3UCTOPOB: OCHOBHbIE MPUUMHBI CHU)KEHUST
YCUJIMTENIbHBIX CBOMCTB, Mpe/ie/ibHble YacTOThl ycuieHus A cxeM Ob nu O3, MmakcuMasbHast
YyacToTa reHepaLyy, TpaHUuUHas YacToTa ycuseHus Toka. CriocoObl yyulllieHHs: YaCTOTHBIX
CBOMCTB OUITOJISIPHBIX TPAH3UCTOPOB.

36. CobcTBeHHBIe ITyMbI OUTTOMISIPHBIX TPAaH3UCTOPOB: OCHOBHBIE COCTABJISIOIINE TT0JTHOTO
11ymMa, Ko3Q@ULIMeHT 1iIyMa U ero 3aBUCUMOCTb OT pe’KrMa paboTbl TpaH3UCTOpa, TeMIlepaTyphl,
BHYTPEHHEr0 COMPOTUBJIEHUSI MCTOYHUKA CUTHA/a ¥ CXeMbl BK/IFOUEHUs TPaH3UCTOPa,
pacripefiejieHHe LLIYMOB B /iMarna3oHe 4yacToT. Masolymsiijye TpaH3UuCTOPBI.

37. TlosieBble TPaH3WUCTOPBI: TIPUHLIUIT A€HCTBUS, OTJIMUKE OT OUTOSIPHBIX, CXeMbI BK/IFOUEHHS],
cxeMbl 3amelrieHys ((pr3nueckas v B BUJe aKTUBHOT'O UeThIPEXIIOIFOCHUKA), OCHOBHBIE
rapamMeTphbl, TIpeuMylllecTBa U 06/1aCTH IpUMeHeHusl.

38. YCTpOWCTBO M MPUHLMMN /IeHCTBUS T0J/IeBbIX TPAH3UCTOPOB C YIPaBJISIOLMM P-N-MIEPEX00M.
BonbTamriepHbie XapakKTePUCTUKHU B cXeMe C 00IIMM UCTOKOM, OCHOBHbIE [TapaMeTphI.

39. YcrpoiictBo u npuHLmn AerictBust M/IIT TpaH3MCTOPOB CO BCTPOEHHBIM KaHAa/IOM.
BonbTammiepHbie XapakTepUCTHUKHU B cXeMe C 00IIMM UCTOKOM U UX OCHOBHBbIE ITapaMeTphl.

40. YcrpoiicTBo ¥ npyuHLMI AelictBrUss M/IIT TpaH3MCTOPOB C MHAYLIMPOBAaHHBIM KaHAIOM.
BonbramriepHbie XapakTePUCTHUKHU B CXeMe C 00IIMM UCTOKOM U UX OCHOBHBbIE TTapaMeTphl.
41. YCTpOMCTBO U NMPUHLIMI [IeMCTBUS TI0JIEBBIX TPaH3UCTOPOB ¢ bapbepoM IIoTTKY.
HopmasnbHO OTKpBITEIE ¥ HOPMAa/IbHO 3aKphIThle TPAH3UCTOPBL. BosbTaMiiepHbie
XapaKTepUCTHUKU B CxeMe C 0OIIUM HCTOKOM.

42. VIHTerpasbHble MUKPOCXeMbI: K1acCU(VKaLMS U UX OCHOBHbIe KOMIIOHEHThBI —
TPaH3UCTOPbI, IU0/Ibl, Pe3UCTOPbI, KOHZEeHCAaTOPbl. OCOOeHHOCTH aKTUBHBIX U MAaCCUBHBIX
3/IeMEHTOB UHTeTpajibHbIX MUKpocxeM. CriocoObI IMOJHOTO BK/IFOUEHUsT UHTer pa/ibHOM
TPaH3UCTOPHOW CTPYKTYPhl U CPAaBHEHHE UX 10 OCHOBHBIM MapaMeTpaM.

43. TIpubopsl BAKYYMHOM 3/71eKTPOHUKH. DJIeKTPOHHBIE JIaMITbl, 37IeKTPOHHAast U
TepPMO3/1eKTPOHHAas sMUccus, 3QQekT LIIoTTKH, SMUCCUOHHBIN TOK. OCHOBHBIE TUIIbI KaTO/OB,
VX YCTPOMCTBO, JOCTOMHCTBA U HEJOCTaTKU.

44. DyieKTpOBaKyyMHbIH U0/l YCTPOMCTBO, MPUHLIMIT paboThl, 3aKOH CTeleHU TpeX BTOPbIX,
PEe’KMM HachblIl[eHUs], aHOJHasl XapaKTepUCTHKA, OCHOBHbIe TTapaMeTphbl.

45. DneKTpoBaKyyMHbIN TPUO/|: YCTPOMCTBO, MIPUHLUM paboThl, BOJIbTaMIlepHbIe
XapaKTepUCTUKH, popmyna bapkrayseHa, OCHOBHbIe ITapaMeTphbl U HEJOCTATKHU.
46. MHOTr03/1eKTpo/{Hast 37IeKTPOBAKYyMHast JlamIia TeTPOo/i: YCTPOMCTBO, MPUHLIMIT paboThl,



0COOEHHOCTH BOJIbTaMIIEPHBIX XapaKTePUCTHK, JOCTOMHCTBA U HeJJOCTaTKHU.

47. MHOro3/1eKTpoHast 37IeKTPOBaKyyMHasl jlamIia MeHTO/;: YCTPOMCTBO, TIPUHLIUIT PabOTHI,
BOJIbTaMITepHbIe XapaKTePUCTUKHU, JOCTOMHCTBA U HeJIOCTaTKU.

48. BakyyMHbIe MHTerpa/ibHbIe CXeMbl. J/IeKTPOBAaKyyMHbIe MUKDPOJIaMITbl: 0COOEHHOCTH
paboThl, OCHOBHBIE THITHI KATOZOB, OCHOBHBIE JOCTOMHCTBA. Y CTPONCTBO U TIPUHLIAIT PabOTHI
3JIeKTPOBAaKyyMHOI'0O MUKPOTPHO/A.

49. OcobeHHOCTH paboThI 37IEKTPOHHBIX JIaMII C 3/IEKTPOCTaTHUeCKUM yripaBjieHreM Ha CBY.
OCHOBHbIe TUITbI TAKUX 371eKTPOHHBIX jlamn /151 CBY.

50. DnekTpoBaKyyMHbIe 1prubopsl CBY ¢ fuHaMUYeCKUM yTpaB/ieHHeM: TIPUHLIUT JeCTBUS U
OCHOBHBbI€E THITbI.

51. TIpoJieTHBIN K/IHUCTPOH: YCTPONCTBO U TIPUHLIUIT PabOThI, JOCTOMHCTBA U HEIOCTATKH.

52. OTpakaTe/ibHbIA KJUCTPOH: YCTPONUCTBO U TIPUHLIUI PabOThl, Aaria30H MpUMeHeHHsl.

53. JIEB 1 JIOB O-Tuma: yCTpOMCTBO ¥ MPUHLUIT pab0ThI, JOCTOMHCTBA U HEZOCTaTKHU.
OCHOBHbI€ TUITbI 3aMeJJISTIOIUX CUCTEM.

54. MarHeTpoH: yCTPOMCTBO ¥ OCHOBHbIE XapaKTepUCTUKU. MUTPOHBI.

55. MlHAKaTopHbIe MPHUOOPhI: OCHOBHBIE THIIBI, YCTPOMCTBO W MPUHIUI paboThl. [ducriien.

KoHTpo/1bHBIE BONPOCHI /ISl OI|eHKU C()OPMHUPOBAaHHOCTH KOMIIETeHLIUH
(Tpu oTBeTe Ha BOTPOC He0OXOAMMO U3 MPUBeIeHHbIX BaDUAHTOB BbIOpATh NIpaBU/IbHbIE
OTBETHI)
1. TBépAoe Teno UMeeT LIMPUHY 3anpellieHHOM 30HkbI 1,5 9B. K Kakoii rpyrire 0HO OTHOCUTCS
COTJIaCHO 30HHOW TeOpUM?
- TIPOBOJIHUK
+ MOJIyIPOBOAHUMK
- IU3JIeKTPUK
2. TBépoe Tesio UMeeT IIUPHHY 3aripellieHHoM 30HbI 6,5 35B. K Kakoli rpyrnmne oHO OTHOCUTCS
COTJIaCHO 30HHOW TeOpUM?
- TIPOBOJIHUK
- TIOJIYIIPOBOJHUK
+ IUS/1eKTPUK
3. B TBépmoM Tenie OTCYTCTBYET 3ampeljeHHas 30Ha. K Kako rpyrmme OHO OTHOCHTCSI COT/IaCHO
30HHOU Teopuu?
+ NPOBOJHHUK
- TIOJIyIIPOBOJHUK
- IU3JIeKTPUK
4. YeM oObsICHsIETCS yBe/TMUeHHe MPOBOAUMOCTH MOYTIPOBOJHUKOB C YBeIMUeHneM
TeMIlepaTyphI?
- IpY NIOBBILIEHWH TeMIIepaTyphl YBEJIUUMBAaIOTCSl KOHLIEHTPALYs U NIOBWKHOCTb HOCUTE e
3apsaza
- TIpY NIOBBILIIEHWH TeMIIepaTypbl YBeJIWNUMBAEeTCs MOBKHOCTb HOCUTe/IeN 3apsza
+ IIpY MOBBILLIEHUY TeMIIepaTyphbl yBeJMUUBAEeTCs KOHLIEHTpaLUsl HocuTeslel 3apsija
5. Uem 006bsicHsieTCsl yMeHbllIeHHe TPOBOIMMOCTH IPOBOJAHMKOB C yBeJTMUeHHUeM TeMIlepaTyphl?
- IpY NIOBBILIEHWH TeMIIepaTypbl YMeHbILIATCsl KOHLIEHTpaLYs ¥ OAB)KHOCTb HOCUTeNen
3apsaza
- IpY NIOBBILIEHWH TeMIIepaTypbl YMeHbIlIaeTCsl KOHLIeHTpaLusl HocuTesnen 3apsja
+ IIpY MOBBILLIEHUY TeMIlepaTypbl KOHL|eHTpaLysl HOCUTesel 3apsja NpakTHUYeCcKy He
WU3MEeHSeTCs, a UX U NOABWKHOCTh YMEHbIIIaeTCs.
6. [Ipy BHECEHUU B YMCTHIM MOIYIIPOBOJHUK JOHOPHOW IMPUMECH 3/1eKTPOIIPOBOJHOCTh
obecrieunBaeTcsi TJlaBHbIM 06pa3oMm:
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- U30BITKOM CBOOO/IHBIX ABIPOK

+ U30bITKOM CBOOO/IHBIX 37IEKTPOHOB

7. Ilpy BHECEHUU B YMCTBIN MOJYIIPOBO/IHUK aKL[eTOPHOM ITPUMeCH 3/1eKTPOIIPOBOIHOCTh
obecrieunBaeTcsi TJlaBHbIM 00pa3oMm:

+ M30BITKOM CBOOO/JHBIX JILIPOK

- U30BITKOM CBOOOJHBIX 3/IEKTPOHOB

8. KakvM MO>KHO CUMTaTh TOK, TIPOTEKAIOLHI uepe3 3/1eKTPOHHO-/ILIPOUHbBIN Tlepexo/] Tpy
TIPUJIOXKEHUW K HEMY TIPSIMOTO HarpsDKeHus1?

+ pPy3MOHHBIM

- TOKOM NPOBOAMMOCTH (Apetica)

9. KakvM MO>KHO CUMTaTh TOK, IPOTEKAIOLHI uepe3 3/1eKTPOHHO-/ILIPOUHbBIN Tlepexo/] py
TIPUJIOXKEHUH K HeMy 00paTHOTO HarpspKeHus?

- Inhy3MOHHBIM

+ TOKOM MPOBOJAUMOCTH (Zpelida)

10. OT yero 3aBUCHT TOJTyYeHHe MPU COeMHEeHUU MeTaslla U MOJIyIIPOBOJHUKA
HeBBINPSIMJISIOIIEr0 OMUUECKOro KOHTaKTa i b6apbepa LLIoTTKU?

+ 0T paboThI BbIXO/ja 37IEKTPOHOB B MeTasljie U TIOTyTIPOBOJHUKE

- OT KOHILIeHTpallu1 BHECEHHBIX B I0JIyITPOBOJHUK TIpUMeceid

- OT TeMIiepaTyphbl

11. Kak ¢yHKLMOHA/IBHO CBsi3aHbl y/ie/ibHasi POBOAUMOCTD TOJTYITPOBO/IHMKA, KOHL|eHTpaLUs
HocUTesel 3apsi/ia U TIOJBMXKHOCTb HOCHTe Iet 3apsizia?

+ yZenbHast TPOBOIMMOCTB OTIpe/iesisieTCsl POor3BejleHreM KOHLIeHTPaLu HOCUTe el U X
TIO/IBIDKHOCTU

- yZle/fibHasi IPOBOJUMOCTh OTIpe/ie/isieTCsl OTHOLLIeHHeM KOHLIeHTPaLl[ui HocUuTesned K UX
TIO/IBIDKHOCTU

- y/lefibHasi IPOBOJUMOCTh OTIpe/iesisieTCsl Pa3HOCTbI0 KOHLIeHTPaLuK HOCUTe el U uxX
TIO/IBIDKHOCTU

- yZleNibHasi IPOBOJUMOCTh OTIpe/iesisieTCsi CyMMOU KOHLIeHTpaLiy HOCUTe/lel U UxX
TIO/IBIDKHOCTU

12. Kak MaTeMaTH4eCKy CBsi3aHbl IIPSIMO TOK, ITPOTEKAIOL[1ii uepe3 3/1eKTPOHHO-AbIPOUHbBIN
riepexo/i, U HarpsbkeHue, TIPUI0KeHHOe K 3TOMY Tepexoy?

+ TOK 3aBUCHUT OT HarpspKeHUs 10 SKCIOHeHIMaIbHOMY 3aKOHY

- TOK TIPSIMO TIPOTIOPLIMOHA/IEH HaMPsDKeHU0

- TOK 06paTHO MPOTIOPLMOHAEeH HalpsKeHUI0

- BeJIMUMHA TOKa MPaKTUUeCKH MOCTOSTHHAS Y He 3aBUCUT OT HaIlpshKeHUsI

13. Kak MaTemMaTnuecKy CBsi3aHbl 00paTHbBIN TOK, MPOTEKAIOIIUM Yepe3 3/1eKTPOHHO-/IbIPOYHbII
riepexo/i, U HarpsbkeHue, TIPUI0KeHHOe K 3TOMY Tepexoy?

- TOK 3aBUCHUT OT HalpspKeHHsI 110 SKCIIOHeHL[MaIbHOMY 3aKOHY

- TOK TIPSIMO TIPOTIOPLIMOHA/IEH HaMPsDKeHUI0

- TOK 06paTHO MPOTIOPLMOHAEeH HalpsKeHUI0

+ BeJIMUMHA TOKA NTPAaKTUUYeCKU MOCTOsIHHAs (0UeHb MasleHbKasi) U He 3aBUCUT OT HarlpshKeHUst
14. NuddepeHipanbHOe COTPOTUBIIEHHE JUO/A OTIpe/ieNisieTCst Kak

- OTHOILIEHWe HaMpshKeHUs], IPUI0XKEeHHOT0 K MO/, K TOKY, TPOTeKaroleMy uepe3 1o/

+ OTHOLIIEHWEe MaJIoro TpUpall[eHUs HalpshKeHusl, PUJI0’KEHHOT0 K AU0AY, K MajioMy
TipUpall{eHust TOKa, TPOTeKaolL[ero uepe3 JUo/

- COTIPOTHBJ/IEHHE IM0/Ia SIB/ISIETCS IOCTOSTHHOM BeJTMUMHOM, He 3aBUCSILeN OT HarpspKeHUs U
TOKa

15. CtabunuTpoHbl — 3TO AUO/bI, paboTarolie B pexxume:

+ TyHHeJIbHOTO TIpo60st

+ JIaBUHHOTO TIP00Ost

+ cMelaHHOTO Mpobos

- TeTI0BOro mpobost
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16. CtabucTophl — 3TO AMO/bI, UCTIOJIB3YIOIINE:

- y4aCTOK BOJIbTaMIiepHoOM xapaktepuctuku (BAX), cooTBeTcTByOIMM 0O6paTHOMY
3/IeKTPUYeCKOMY TTpo60to

+ nipsimyto BeTBb BAX crierjuanbHON (hOPMBbI

- 10JI0’KeHWe pabouell TOUKY He BJIMsieT Ha CTabWIM3alui0 HarpshKeH st

17. EMKOCTh BapuKara 3aBUCUT OT BeJIMYMHBI 00paTHOTO HampsyKeHUst

+ 10 HeJIMHeMHOMY 3aKOHY (4eM 6oJiblile 0OpaTHOe HarpsbkKeHe, TeM MeHbllie eMKOCTb)

- 110 TMHEeWHOMY 3aKOHY (ueM 6osibliie 0OpaTHOe Harps>keHue, TeM 60JIbIlle eMKOCTh)

- 110 TUHeHOMY 3aKoHY (4eM 6oJbliie 0OpaTHOe HampshkeHKe, TeM MeHblile eMKOCTb)

18. B ¢otoarose, paboratoiiiem (6e3 BK/IOUeHUsI Harpy3Ky) B peXkMMe KOPOTKOTO 3aMbIKaHHS,
TOK, POTEKAIOLIUI uepe3 (POTOANOT

+ TpsSIMO TIPOTIOPLIMOHA/IEH BeJTMUKMHEe CBeTOBOI'0O MIOTOKA, Ma/jatolllero Ha 3ToT GOoToAuo]

- 06paTHO MpOMOpLMOHa/eH BeJIMUriHe CBEeTOBOT0 MOTOKaA, Ma/jatolllero Ha 3ToT GoToAu0

- MMPaKTUUeCKU He 3aBUCUT OT BeJITMUMHBI CBETOBOT'O TIOTOKA, Ta/latollero Ha 3ToT (GoToAU0

- TIPSIMO TIPOTIOPL{MOHAJIEH JIOTapU(My OT BeJIMUKMHBI CBETOBOTO MOTOKA, MaZlalolero Ha 3TOT
dboToanof,

- MMPaKTUUEeCKU He 3aBUCUT OT BeJIMUMHBI CBETOBOI'O TIOTOKA, Ta/latollero Ha 3ToT (GoToAU0
19. B dotoarose, paboTatoiiiem (6e3 BKIOUEHHsI Harpy3Ku) B Pe)KUMe X0JI0CTOT0 X0/1a,
HarpsbkeHue Ha (hoToauoe

- TIPSIMO TIPOTIOPL{MOHAIBHO BeJIMUKMHE CBeTOBOI'O MOTOKA, Ma/jatolllero Ha 3ToT GoToAu0

- 06paTHO MPOTOPLIMOHATILHO BeJTMUMHE CBeTOBOTO MOTOKA, Ma/jatollero Ha 3TOT POTOaUO

- MMPaKTUUeCKU He 3aBUCUT OT BeJTMUMHBI CBeTOBOT'O TIOTOKA, Ta/latolllero Ha 3ToT (oToAUO

+ IPSIMO TIPOTIOPLIMOHA/IEHO JIOTapU(My OT BeJIMUMHBLI CBETOBOTO MOTOKA, MaJjalolero Ha 3TOT
dboToano,

20. KoadpduiireHT ycuneHUs 1o TOKY OUITOISIPHOTO TPaH3UCTOPA OTpe/iesisieTcsl Kak:

- OTHOILIEHHe BBIXO/IHOTO TOKa K BeJTMUMHe BXOJHOTO TOKa

+ OTHOLLIEHWEe MaJIoro MpUpall{eHUs BbIXOIHOTO TOKA K BeJTMUKMHE Majioro npupalieHust
BXO/JJHOTO TOKa

- OTHOILIEHWe BBIXO/IHOTO HaMpPsDKeHUsl K BeJTMUMHe BXOZHOTO HarlpsKeHUst

- OTHOILLIEHWe MaJsIoTo MpHpallieHus] BBIXOJHOTO HarpsKeHUsl K BeJIMUKMHe Majioro npupallleHust
BXO/JJHOTO TOKa

21. KoadpduiiveHT ycuseHus 10 HarpspKeHUI0 OUIOSIPHOTO TPaH3MCTOPA OTpe/iesisieTcsl Kak:
- OTHOILIeHUe BBIXO/IHOTO HaMpsDKeHUsl K BeJTMUMHe BbIXOJHOTO TOKa

- OTHOILIEHWe MaJsIoTo MpUpallleHus: BBIXOAHOTO TOKa K BeJIMUKHe Majioro NpypalleHyst BXOAHOTO
TOKa

- OTHOILIeHWe BBIXO/IHOTO HaMpsDKeHUsl K BeJTMUMHe BXOJHOTO HarlpsKeHUst

+ OTHOLIIEHWEe MaJIoro TpUpall[eHHs BEIXOJHOTO HaMpspKeHUst K BeJTMUMHe MaJsioro MpUpalleHust
BXO/JJHOTO HarpspKeHust

22. Bxo/iHOe COTIPOTHBJIeHHE OUMOSIPHOTO TPaH3UCTOPA OTIpe/iesisieTcs Kak:

- OTHOILIEHUe BXO/JHOTO HalpspKeHUs! K BeJIMUriHe BXOJHOTO TOKa

- OTHOILIEHWe MaJsIoTo MpUpallieHus: BBIXOAHOTO TOKa K BeJIMUKHe Majioro NpypalleHyst BXOAHOTO
TOKa

- OTHOILIEHWe BBIXO/IHOTO HAaMpPsDKeHUsl K BeJTMUMHe BXOZHOTO HarlpsKeHUst

+ OTHOLIIEHWEe MaJIoro MpUpall[eHHUsi BXOJHOTO HalpspKeHUs K BeJIMUMHEe MaJloro TipyUpalleHust
BXO/JJHOTO TOKa

23. Haubonbimii Ko3gUiMeHT ycreHus 1o HamnpsbkeHUto obecrieunBaeT Kackajl Ha
OUIIOJISIPHOM TpaH3UCTOPE:

+c0D3

+cOb

-c OK

24. Hanbonbimii Ko3QQUiLIMeHT ycueHus 1o TOKy obecrieurBaeT Kackaz Ha OUIo/isipHOM
TPaH3UCTOpe:
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+c00

-cOb

+cOK

25. HaubGonblimii Ko3Q@ULIMeHT yCrseHu s TI0 MOLI[HOCTH obecrieurBaeT Kacka/, Ha OUMOsIpHOM
TPaH3UCTOpe:

+c00

-cOb

-c OK

26. Haubosblilee BXOHOEe COTIPOTHBJIEHNE UMeeT Kacka/, Ha OUTIOJISIPHOM TPaH3UCTOpe:

-c0D

-cOb

+cOK

27. B KakoM HaripaB/ieHuM Heo0X0IMMO BKJ/IFOUMTD P-N Iepexo/] MoJIeBOro TPaH3UCTopa C
YTIPaBJISIFOLUM [1ePeX0j0M:

- B [IPSIMOM

+ B oOpaTHOM

- HarpaBJ/ieHWe He UMeeT 3HaueHust

28. Kakoli BbIBOJ| MOXKHO CZieJlaTh Ha OCHOBe aHa/m3a npoxoHor BAX mosieBoro TpaHsucropa ¢
ynpas/stoum nepexogom (JFET):

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B peXXHMe oOoraljeHUs

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh TOJBKO B pexkume 06ejHeHu st

- 9TOT TPaH3UCTOP MOKeT paboTaTk U B pexkume obeiHeHUs, U B pexkuMe oboraiijeHust

29. Kako#i BbIBOJ MOXKHO CJleflaTh Ha OCHOBe aHasn3a npoxogHoi BAX MOSFET Tpan3ucTtopa
CO BCTPOEHHBIM KaHa/IOM:

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B PeXXHMe 0OoralljeHUs

- 9TOT TPaH3UCTOP MO’KeT paboTaTh TOMBLKO B peXXrUMe 00efHeH s

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh U B pexxrMe 00e/JHEHUs], U B pe>XXrMe 00oralijeHus

30. Kakoli BbIBOJ, MOXKHO CZieslaTh Ha OCHOBe aHa/m3a nnpoxogHord BAX MOSFET Tpan3ucropa
C UH/YLIMPOBaHHHBIM KaHaJ/IOM:

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh TOJBKO B pexkume oborarteHust

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B peXXrMe 00efHeHMUsI

- 9TOT TPaH3UCTOP MOKeT paboTaTh U B peykume obeiHeHUs, U B pexkuMe oboraiijeHust

31. Kakoli BbIBOJ, MOXKHO CZieJlaTh Ha OCHOBE aHa/M3a npoxoHo BAX HopMaibHO OTKPBITOrO
1oJieBoro TpaHsucropa c 6apbepom IlloTTKN:

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B PeXXHMe 0OoralijeHUs

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B peXXrUMe 00eHeHUs

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh U B pexxrMe 00e/JHEHUsI, U B peXXrMe 00oralijeHus

32. Kakoli BbIBOJ, MOXKHO CZleJlaTh Ha OCHOBe aHa/M3a NpoxoZHol BAX HOpManbHO 3aKpbITOrO
1oJieBoro TpaHsucropa c 6apbepom IlloTTKu:

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh TOJBKO B pexkume oborartjeHust

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMLKO B peXXrUMe 00efHeHUs

- 9TOT TPaH3UCTOP MOKeT paboTaTk U B pexkume obeiHeHUs, U B pexkuMe oboraiijeHust

33. SnekTpoBaKkyyMHbIe nprbopsl (IBIT) — 3T0 nMpubopkl, B KOTOPBIX TOK 06pa3yeTcs:

+ IBYWKEHUEM 371eKTPOHOB

- IBIDKEHUEM 3/IEKTPOHOB U [IbIPOK

- IBIDKEHUEM [IbIPOK

34. DyieKTpoBaKyyMHbII TPHOJ, MOXKeT paboTaTh NPU TOKe CETKU

+=0

+>0

-<0

35. B 271eKTpOoBaKyyMHOM TPHO/e TIPeArIoUTUTe/IbHOM sIBJIsieTCst paboTa Mpu HarpsyKeHUU CeTKU
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->0

-<0

36. B s/1eKTpoBaKyyMHbIX MUKPOJIaMITIax UCIO0JIb3YOTCS:

+ X0J10/iHbIE KaTo/Ibl, paboTarollie Ha OCHOBe aBTO3/IEKTPOHHOM SMUCCHN

- KaToJbl KOCBEHHOT0 U MPSIMOTO HakKasa

- TOMBKO KaTo/bl KOCBEHHOI'O HaKasa

- TOILKO KaTo/bl IIPSIMOT0 Hakasa

37. Ons obecrieueHUst 31€KTPOCTAaTUYECKOTO YIIpaB/ieHUsl 31eKTPOHHBIM MIOTOKOM B
3/IEKTPOBaKyyMHBIX MTprbopax He06X0uMO UTOOBI BLITIOHSIOCH YC/IOBUE:

+ BpeMsi TIpoJieTa 371eKTPOHOB MeXK/1y 3JIeKTPOJJaMU JlaMITbl << repuo/ia KojiebaHui BXOJHOTO
CUrHasa

- BpeMsi MpoJieTa 3/IeKTPOHOB MKy 3/1eKTPO/IaMU JIaMITbl > Miepro/ia KoseGaHuii BXOZHOTO
CUrHasa

- BpeMsi MpoJieTa 3/IeKTPOHOB MKy 3/IeKTPO/IaMU JIaMITbl = TIepUoAy KoJsiebaHuil BXOIHOTO
CUrHasa

- BpeMsi MpoJieTa 3/IeKTPOHOB TI0 CPaBHEHUIO C Mepro/IoM KosieOaH! BXOZAHOTO CUTHaia MOYKeT
OBbITh TFOOBIM

38. B anekTrpoBakyymMHbIX npubopax CBY c quHaMuyecKUM yripaBjieHUeM 3/1eKTPOHHBIM
TIOTOKOM, BpeMsi TIp0JieTa 37IeKTPOHOB MeXK/y /1IeKTPO/IaMH JIaMITbl MOXKeT ObITb

+ nopsiika 1 6oJibllie Tiepro/ja KojaebaHWii BXOJHOTO CUTr'Hasla

- << repuoja KoyiebaHU BXO/IHOTO CUTHasA

39. B annektpoBakyymHbix CBUY npubopax O-Tuma:

+ 371eKTpUYecKre U MarHUTHbIe 0J1s1 (eC/IU Moc/iejHee MPUCYTCTBYeT) HalpaBJieHbl BAOb
CKOPOCTH 3/IEKTPOHHOTO MOTOKA

- IBIDKEHME 3/IEKTPOHOB OCYILL[eCTB/ISIETCS BO B3aUMHO TepPIIeHUKY/ISIPHBIX 37IeKTPUUECKOM U
MarHMTHOM MOJISIX

40. B snexktpoBakyymHbix CBY nipubopax M-tumna:

- 5/IeKTpUUEeCKMe U MarHWTHbIe 110714 (ec/v Noc/ieiHee IPUCYTCTBYET) HarpasJ/ieHbl BOJIb
CKOPOCTH 3/IEKTPOHHOTO MOTOKA

+ [BYKEeHMe 3JIeKTPOHOB OCYILeCTBJISIeTCSl BO B3aUMHO MepIeHAUKY/ISPHBIX 3/IeKTPUYECKOM U
MarHMTHOM MOJISIX

CocraBun
CTaplLWi MpernojaBaTe/b Kadepbl
pPafiMOTEXHUUYECKHUX YCTPOMCTB B.A. Crenatikud
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