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OrjeHOUHBbIe MaTepuaabl — 3TO COBOKYIMHOCTh y4ueOHO-MeTOJWUYeCcKMX MaTepHasioB
(KOHTPOJILHBIX 3aJlaHui, oOmnucaHud ¢GopM W TIpoleAyp), IpeAHa3HAueHHbIX [Jid OLIeHKU
KaueCcTBa OCBOEHHUSI OOyJaroIMMMCS  [JaHHOW  AWCLMIUIMHBI KaK 4YaCTM  OCHOBHOM
oOpa3oBaresibHOM TTPOTrPaMMBI.

Llenb — OIIEHUTb COOTBETCTBHME 3HAaHWN, YMeHHW{ U YPOBHS TNPUOOpPETeHHbIX
KOMITeTeHI[1H, 00yJaroiuxcs 1e/issiM U TpeboBaHHsIM 0CHOBHOM 006pa3oBaTe/lbHOM MPOrpaMMbl B
X0/le TIpOBe/IeHUsT TeKYILlero KOHTPOJIsI M TIPOMe)KyTOUHOM aTTecTal|u.

OcHoBHast  3a7jayua —  obecrieuuTb  OLIEHKY  YpOBHS  C(OPMHPOBAHHOCTH
rpodecCrOHa/IbHBIX KOMITeTeHIUM, MprUoOpeTaeMbiXx 0OyUarol[iMCsi B COOTBETCTBUU C ITUMU
TpeOOBaHUSIMHU.

KoHTponb 3HaHWN TpoBOAUTCS B (OpMe TeKylero KOHTPOJSI W TPOMEXYTOUHOU
aTTecTaluu.

Tekyiuii KOHTpPOJIb YCIIeBaeMOCTU TIPOBOJUTCS C 1|e/bl0  OIpeJiesieHUsi CTerneHu
yCBOeHHsI yueOHOro Marepuasia, CBOeBPEMEHHOT'O BBLISIBJIEHUS] U YCTPAaHEHUsI HeJOCTaTKOB B
MOArOTOBKe 00yUarouXxcs U MPUHATHS HeOOXOAUMBIX Mep 10 COBEpPIIIeHCTBOBAHUIO METOUKHU
ripero/iaBaHusi yueOHOW AUCIUTIIMHBI (MOAY/IsL), OpraHu3alui paboThl 0OyUaroIUXCsA B XO[e
yueOHBIX 3aHATHM U 0Ka3aHUs UM WHAVBUAYATLHOMN TIOMOIIIH.

K KoHTpo0 TeKylljel ycrieBaeMOCTH OTHOCSITCSI IPOBepKa 3HaHWM, YMeHUW Y HaBbIKOB,
NPUOOPeTEHHBIX 00yJarL[MMHUCSA Ha TabopaTopHbIX paboTax. [Ipyu BLITIOJNHEHHH Tab0paTOPHBIX
paboT NMpHUMeHsIeTCsI CUCTeMa OLIeHKH «3auTeHO — He 3aUTeHO».

[TpomMexXyTOUHBI KOHTPOJIb 10 AUCLUILIMHE OCYILEeCTB/SIeTCSl MpoBeJeHrneM 3K3aMeHa.
dopma 1TpoBe/ieHUs IK3aMeHa — YCTHBIM OTBET 10 YTBepXKAeHHBIM 3K3aMeHal[MOHHBIM OuieTam,
cchopMyTMPOBaHHBIM C YUeTOM COJIep)KaHUsl yueOHOU AUCLIUIIMHBL B 3K3aMeHallMOHHbBIN OuieT
BKJ/IIOUAeTCsl /iBa TeOpeTHMUeCcKWX Bompoca. B mpolecce MNOATOTOBKA K YCTHOMY OTBETY
9K3aMeHyeMblli MO>XeT COCTaBUThb B IMHMCHbMEHHOM BWje TUIaH OTBeTa, BK/IIOUAIOIIUi B cebs
orpeziesieHus1, BEIBObI (POPMYJI, PUCYHKHU U T.II.

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

Kop dopmynupoBKa KoMrieTeHIMM | IHAMKATOPBI JOCTWKEHUS

[1IK-2 CriocobeH TIpOBOUTh [1IK-2.1. BeinosiHsieT pacyeT 3/1eKTpUYeCcKruX
WCC/IeJOBaHUe Pe)XMMOB KOMIIOHEHTHOU 6a3bl 60pTOBOM
MO/IepHU3HPYEMBIX annapaTypbl KOCMUUECKHX arrapaTroB
(YHKLIMOHA/IbHBIX Y3/10B [MK-1.2. [IpoBOAUT U3MepeHUsl Pe)KUMOB PabOThI
OopTOBOI anmnaparypsl 3/IeMeHTOB OOpPTOBOM ammapaTypbl KOCMHUECKUX
KOCMHYECKHMX anmnaparoB anrnapaToB

[TacriopT doHAA OLEHOYHBIX CPeACTB IO AUCLIUIIIMHE

No KonTpoinpyemble pa3aensl (TeMbl) AUCIMIIIMHBI Kop Haumeno
n/n (pe3y/nbTaThl N0 pa3fenam) KOHTPO/IUPyeM BaHue
ou OIeHOYHO
KOMIIeTeHI MU ro
(u1m eé yacTu) | cpeacTBa




1 2 3 4
BgedeHue. DneKmpoHUKa 8 CO8peMeHHOl Hayke U
mexHuke.  D/neKmpoHHble  npubopbl.  Kpamkas
ucmopusi U nepcnekmuebl paszeumusi 3/eKMpPOHUKU.
Mamepuanbl 31eKMpPOHHOU MexHUKU. DaeKmpuyeckue
nepexoobl.
1.1 | OcHoBHble TIOHATHUS W onpefeneHus. HVcropus u [1IK-2 OK3aMeH
T[1epPCIeKTUBBI 3/IeKTPOHUKU
1.2 | OcHOBHBIE I10JIOKeHUs] TEOPHUU 3/1eKTPOIPOBOJAHOCTU [1IK-2 OK3aMeH
TBep/bIX Tes
1.3 | Kpucramnmmueckas CTPYKTypa YUCTOI'O [1IK-2 OK3aMeH
T10/1yTIPOBOJHUKA
1.4 | [IpuMecHbIe ITOYIIPOBOJHUKHU [1K-2 JK3aMeH
P-n-nepexoo
2.1 | DnekTpuyeckKue repexobl! B M0J1yIIPOBOJAHUKAX [1K-2 JK3aMeH
2.2 | DNeKTpOHHO-AbIPOYHbIE Tepexo/| U ero CBOMCTBAa MpU [1K-2 JK3aMeH
OTCYTCTBHAU BHELIHEro I0JIsl
2.3 | D/IeKTPOHHO-/IPOYHBIN [1epexo; U ero CBOWCTBA MpU [1IK-2 OK3aMeH
BO3/IeMICTBUY NPSMOr0 HanpshKeHUst
2.4 | DNIeKTPOHHO-/IPOYHBIN [1epexo; U ero CBOWCTBA MpU [1IK-2 OK3aMeH
BO3/IeICTBMY 0OPAaTHOTO HaTpsSyKeHUsT
2.5 | Ilepexo/pl MeTasI-MoOMYIIPOBOJHUK [1K-2 JK3aMeH
2.6 | CBoWiCTBa U XapaKTePUCTUKHU pP-N-Tiepexo/a [1K-2 JK3aMeH
2.7 | IIpobou p-n-niepexofioB [1K-2 JK3aMeH
2.8 | EMkocTH p-n-niepexojia [1K-2 JK3aMeH
2.9 | OcHOBHBIE TEXHOJIOTMYECKHe IPOL[eCChl U3rOTOBJIEHNS [1IK-2 OK3aMeH
p-n-1iepexo/ioB
ITosnynposooHukoeble 0uoobl
3.1 | OCHOBHBIE IOHATUS U [IPUHLIUIIBI [1K-2 JK3aMeH
3.2 | OKBUBaJIeHTHas cxeMa [1K-2 JK3aMeH
3.3 | BeipsiMmuTesibHbIE U0/ [1K-2 JK3aMeH
3.4 | UmnysibCHBIE AUOABI I1K-2 JK3aMeH
3.5 | CTabuauTpoHbI IK-2 OK3ameH
3.6 | Bapukaribl [1K-2 JK3aMeH
3.7 | Juonpl Apyrux TUIIOB [1K-2 JK3aMeH
BunosnspHble mpaH3ucmopbl
4.1 | OCHOBHBbIE IOHATUSA U [IPUHLIUIIBI [1IK-2 OK3aMeH
4.2 | CxeMa BK/IIOUEHHS TPaH3UCTOPA C 001eit 6a3oit [1K-2 JK3aMeH
4.3 | CxeMa BK/IIOUEHUs TPAH3UCTOPa C OOIIMM SMUTTEPOM [1IK-2 OK3aMeH
4.4 | CxemMa BK/IKOYEHHS TpaH3UCTOpa c obmum [1K-2 JK3aMeH
KOJIJIEKTOPOM
4.5 | BnusHue — pexxuMa ~— paboThl  TpaH3UCTOpa U [1IK-2 OK3aMeH
TeMIlepaTypbl OKPY)Karolllel cpe/ibl Ha ero rnapameTpbl
Y XapaKTepUCTUKU
4.6 | Mopenu GUIIOJISIPHBIX TPAH3UCTOPOB [1K-2 JK3aMeH
4.7 | YacTOoTHbIe CBOMCTBA OUIIOJISIPHBIX TPaH3UCTOPOB [1IK-2 OK3aMeH
4.8 | CobcTBeHHbIe IyMbl OUIIOJISIPHBIX TPAH3UCTOPOB [1IK-2 OK3aMeH




4.9 | TexHnosorus W3rOTOBJICHUSA OUIIO0/ISIPHBIX [1IK-2 OK3aMeH
TPaH3UCTOPOB.
Ilonesble mpaH3ucmopbl
5.1 | OO6uue NMOHSATUS Y PUHLIUTIBI [1IK-2 OK3aMeH
5.2 | IlosieBble  TpaH3UCTOpPbI C  YIPaB/SAKOLIUM  Pp-D- [1IK-2 OK3aMeH
repexoomM
5.3 | MAII TpaH3UCTOPBI CO BCTPOEHHBIM KaHa/I0M [1K-2 JK3aMeH
5.4 | MII TpaH3UCTOPBI C MHAYLIMPOBAHHBIM KaHa/IOM [1IK-2 OK3aMeH
5.5 | INoneBble TpaH3UCTOPHI C 6bapbepoM LIoTTKM [1K-2 JK3aMeH
5.6 | [losileBble TpPaH3UCTOPHI C YIPaBJSIOLIMM I1epexo[oM [1K-2 JK3aMeH
MeTa/l/I-[10/IyIIPOBOJHUK U I'eTepoIiepexooM
domosnekmpuuecKue u us/ayuamesbHble npubopbl
6.1 | doTope3ucTopsl [1K-2 JK3aMeH
6.2 | ®oToauoabl IK-2 OK3aMeH
6.3 | ®OTOTPaH3UCTOPbI [1K-2 JK3aMeH
6.4 | ®OTOTUPHUCTOPBI [1K-2 JK3aMeH
6.5 | CBetoauoApI IK-2 OK3aMeH
6.6 | OnTpoHsI [1K-2 JK3aMeH
6.7 | HKeKUWOHHBIM J1a3ep [1K-2 JK3aMeH
D/1eMeHmMbl UHMe2pa/ibHbIX CXeM
7.1 | Knaccuukanys UHTer pajibHbIX MUKPOCXEM [1IK-2 OK3aMeH
7.2 | OCHOBHble KOMIIOHEHTBI UHTEeTPa/IbHbIX CXeM [1IK-2 OK3aMeH
ITpubopbl 8aKyyMHOU 31€KMPOHUKU
8.1 | O61re NOHSATHUS U TIPUHLIUIIBI [1IK-2 OK3aMeH
8.2 | DneKTpoBaKyyMHbIU U0/, [1K-2 JK3aMeH
8.3 | DneKTpoBaKyyMHbI TPHOJ, [1K-2 JK3aMeH
8.4 | MHOros1eKTpoHble 3/1eKTPOBaKyyMHbIe JIaMITbI [1IK-2 OK3aMeH
8.5 | DnekTpoBaKyyMHbIE MUKPOJIAMITbI [1K-2 JK3aMeH
8.6 | lnaukaTOpHBIe IPUOOPHI [1K-2 JK3aMeH
8.7 | CBY 31eKTpOHHbIE JIaMIIbI [1K-2 JK3aMeH

KpuTepuu orjeHUBaHus1 KOMIeTeHI[UH (pe3y/IbTaTOB)
1). YpoBeHb yCBOeHHsI MaTepurasa, IpelyCMOTPEHHOTO IPOrpaMMOi.
2). YMeHHe aHa/IM3UpOBaTh MaTepraJ, yCTaHaB/IMBaTh IPUUMHHO-CJIe/ICTBEHHbIe CBSI3U.

3). OTBeThI Ha BOTIPOCHI: TIOJTHOTA, apI'yMEeHTUPOBAHHOCTh, YOEXKIeHHOCTb, yMeHHe
4). KauecTBO OTBeTa (€ro CTPYKTYpa, JIOTUYHOCTh, YOe)KAeHHOCTh, 00I1iast 3pyAULIHS)
5). Ucnionb3oBaHKe [JOTIOTHUTETLHOM JIMTepaTyphl TIPU MOATOTOBKE OTBETOB.




YpoBeHb OCBOEHUsI 3HaHWM, yMeHHI W HaBLIKOB M0 JUCLUIUIMHE OlleHuBaeTcs B oopme
6anbHOM OTMETKU:

«OT/IMYHO» 3aCTY)KUBAET CTY/|eHT, 00HapyKUBILIMI BCeCTOPOHHee, CUCTeMaTUueckoe U
ryiybokoe 3HaHWe yueOHO-TIPOrpPaMMHOIO MaTepuasa, yMeHHe CBOOO/HO BBIMOJHATH 3a/jaHus,
TIpelyCMOTpeHHble TIPOrPaMMOM, YCBOUBIIMM OCHOBHYIO U 3HAKOMBIM C /IOTIOJTHUTETbHOU
JIUTepaTypo, peKoMeH/I0BaHHOM TporpaMMoii. Kak ripaBusio, oljeHKa «OT/IMYHO» BbICTaB/ISETCS
CTy/leHTaM, YCBOMBLIUM B3aMMOCBSI3b OCHOBHBIX TMOHSITUNA [JUCLIMIUIMHBI B WX 3HAuUeHUW st
nipuobpeTaemoii rpodeccuu, POSIBUBILKMM TBOPUECKHe CITIOCOOHOCTHU B OHUMAaHWH, U3/10’KeHUU
Y UCI0J/Ib30BaHUU yuebHO-TPOrpaMMHOI0 MaTepuarnia.

«Xopomo» 3acayKvBaeT CTy[eHT, OOHapy)KUBIIMW I[10JIHOe 3HaHWe YyueOHO-
MIPOrpaMMHOTO MaTepHaJia, YCIIelIHO BbITIOTHSIOLINM MpelyCMOTPeHHbIe B ITpOrpamMMe 3a/jaHus,
YCBOUMBIIMI OCHOBHYIO JIUTEpaTypy, PeKOMeH/J0OBaHHYI0 B rporpamMMme. Kak rpaBusio, oljeHKa
«XOpOILIO» BBICTABJISETCS CTYZEHTaM, TOKa3aBILIMM CHUCTeMaTHUeCcKuil xapakTep 3HaHHU I10
JUCLIMTIZIMHE W CMOCOOHBIM K MX CaMOCTOSITe/IbHOMY TIOTIOJIHEHUIO U OOHOBJIEHHIO B XO[ie
JanbHeielt yue6HoM paboTel U npodeccroHaNbHOM JiesaTebHOCTH.

«Y I0B/IETBOPUTE/IBHO» 3aC/Ty)KMBaeT CTY/eHT, OOHapy)KUBLIWM 3HaHUS OCHOBHOTO
yueOHO-TIpOrpaMMHOTO MaTepuasa B oObeMe, HeoOXoAMMOM [/ [JajbHeiiieli ydyeObl U
npeAcrositield paboOTbI O  CIIELUA/JIbHOCTH, CIIPABJISIOLIMICS C BBIMOJIHEHUEM 3a/laHui,
TIpelyCMOTPEHHBIX TPOrpaMMOM, 3HAaKOMbIi C OCHOBHOW JIMTepaTypoW, peKOMeH]J0BaHHOU
nporpamMmmoii. Kak TIpaBW/IO, OLIEHKa «YJOBJETBOPUTEbHO» BBICTAB/SIETCS CTY/AEHTaM,
JIOTTYCTUBIINM TIOTPEIIHOCTA B OTBeTe Ha 9K3aMeHe U TIPY BbITIOJTHEHWM SK3aMeHal|MOHHbIX
3aJjaHui, HO 006/1a/lat0IM Heo0X0AUMBIMU 3HAaHUSIMU [I/IsI UX YCTpaHeHHsl TMoJi PYKOBOJCTBOM
TIpero/iaBareJis.

«HeypoBeTBOpUTe/IbHO» BBICTAB/SIETCS CTYZEeHTy, OOHapykuBIIeMy Ipo0esibl B
3HaHUSIX OCHOBHOTO Yy4eOHO-IPOrpaMMHOTO MaTepHuasna, [JOIMyCTUBIIEMY TPUHLIMITHA/IbHbIE
olMOKA B BBITIOJTHEHWU TIPeJyCMOTPEHHBIX IporpaMMoi 3ajaHuid. Kak TmpaBuso, oOlleHKa
«HeYZIOBJIETBOPUTEIbHO» CTaBUTCSl CTYZleHTaM, KOTOpble He MOTYT IPO/I0/DKUTh 00ydeHre WU
TIPUCTYIMUTHL K MPOoQecCHoHaTbHOM /lesTeIbHOCTH 0 OKOHYaHWU By3a 0e3 J0IOJIHUTeNbHBIX
3aHSATHUH 110 COOTBETCTBYIOLLeH AUCLUIIINHE.

TunoBele KOHTPOJIbHBIE 3aJaHWA UJIHW NHbIE€ MaTe€pHaJIbl

TunoBble 3aJjaHKA /I/IsI CAMOCTOATETLHOM PadoThI
UreHue, aHa/M3 U KOHCTIEKTUPOBaHWEe HayYHOW JIUTEpaTyphl MO TeMaM U IpobiemMam

Kypca.
OTBeTbI Ha KOHTPOJIbHbIE BOTIPOCHI.
KoHcrekTrpoBaHHe, aHHOTUPOBAHKEe HaYUHBIX ITyO/THKAI[|H.
ITepeyeHb /1a00PaTOPHBIX PA0OT U BONIPOCOB /15l KOHTPOJISI
Ne
paboT Ha3panue y1abopaTopHoii paboThI ¥ BOTIPOCHI JI7Is1 KOHTPOJIS
bl
1 ViccnejoBaHne MHTErPajibHOTO OMIOJISIPHOrO TPaH3ucTopa B cxeme ¢ 0D
1. BunonsipHble TPaH3WUCTOPHI: OTpe/eJIeHHe, THUIIbl, TIPUHIMI JIeMCTBU,




KO3(Q@ULIMeHT Tiepejaud ToKa SMUTTepa, 3QQeKkT Ipid, «IIpoKoa» 6a3sbl,
HaKoTlJIeHWe U paccachbiBaHWe HeOCHOBHBIX HOCUTeel 3apsijia B 6a3e.

2. bunonsipHble TPaH3UCTOPBI: MPOOOM TIepexo/i0B, BTOPUUHBINA MPOOOH, peXKUMbI
paboThl, TTapaMeTphl, XapaKTepu3yloliljie YCUIUTe/bHble CBONMCTBA TPaH3UCTODOB,
BXO/JJHOEe COMPOTUBJIeHNE, BO3MOXXHbIE CXeMbl BK/TFOUEHHUSI.

3. Cxema BK/IIOUEHUs TPaH3UCTOpa C 00IuM sMutTepoM. OnpeziesieHre 0CHOBHBIX
rnapameTpoB (K03 dULIMeHTbl yCUJIeHUsl, BXOJHOE COTPOTHBJIEHWE) W BOJbT-
amriepHble XapaKTepUCTHKU.

4. Vlcriosib30BaHKe BBIXO/IHBIX XapaKTepPUCTHK cxeMbl ¢ OO /st aHa/mM3a U pacyeTa
CXeM C Harpy3Koi: Harpy3ouHasi npsimasi, pabouasi TOUKa, pe)KUMbI pabOThI.

5. BnusiHue pexkuma paboThl TpaH3UCTOPA U TeMITepaTypbl OKPY»Karollieil cpe/ibl Ha
ero Ko3(@uieHT repeaun ToKa B cxeme BK/IOUeHUs ¢ OO.

6. Mogenu OUIOMSPHBIX TpPaH3UCTOPOB Ob6epca — Moria (mipocTeiiiias |
MoiMuULMpoBaHHas), o0Ie aHATUTHYeCKHe BbIpa)KeHUs /I/1s1 TOKOB TPaH3UCTOPa.
7. ManocurHanbHasi (pu3nyeckasi cxeMa 3aMell[eHUs] MHTerpajbHOTO TpaH3WCTopa
Ha BBICOKOMW yactoTe. Ee oCHOBHbIe MapaMeTphbl, OT/IMUME OT CXeMbl JAUCKPETHOTO
TPaH3UCTOpa.

8. Mogenb OUMOSIPHOTO TPaH3WCTOpPa B BHJE aKTUBHOI'O YeThIPEXIIOJIFOCHUKA:
TIPUHLUIT TIOCTPOEHHsI MOJIeId U COCTaB/IeHUs] CUCTeMbl YpaBHEHUM [ijisi CUCTEeMBI
H-mapameTpoB. ®u3nyeckuii cMbIC ee K03 ULIMeHTOB, SKBUBa/IeHTHas CXeMa.

9. Mogenb OUMONSIPHOTO TPaH3WCTOpPa B BHJE aKTUBHOT'O YeThIPEXIIOJIOCHUKA:
TIPUHLUIT TIOCTPOEHHsI MOJIeId U COCTaB/IeHUs] CUCTeMbl YpaBHEHUM [ijisi CUCTEeMBI
Y-riapameTpoB. Pr3nyeckuii cMbIC ee K03 UIIMEeHTOB, SKBUBaZIeHTHas CXeMa.

ViccneoBaHne HHTErpajibHOTO OMIOJISIPHOrO TpaH3ucTopa B cxeme ¢ OB

1. Cxema BK/IIOUeHMs] TpaH3ucTopa C o00Oiuieit 6a3oii. OmpejiesieHrie OCHOBHBIX
rnapaMeTpoB (K03 dULIMeHThl YCUJIeHUsl, BXOJHOE COTPOTHBJIEHWE) U BOJBT-
amriepHble XapaKTepUCTHKU.

2. CxeMa BK/IIOUEHMsl TpaH3UCTOpa C 0OumMM KosuiektopoM. OripesesnieHue
OCHOBHBIX TapamMeTpoB (KO3(hdULIMeHThl yCUIeHUs, BXOJHOe COMpPOTHBJIEHUE),
BOJIbT-aMI1ePHbIe XapaKTepUCTUKU U 00/1aCTH IPUMeHeHHUs.

3. CpaBHUTe/IbHAS XapaKTePUCTHKA CXeM BK/IFOUeHHs OUTIOSIPHOTO TPaH3UCTOPA.
4. BnusHue TemrepaTypbl OKpY)Karolledd cpeibl Ha  BOJbT-amIlepHbie
XapaKTepUCTUKU OUTOSIPHBIX TPaH3UCTOPOB (cxembl BKItoueHusi ¢ O3 u OB).

5. YacTtoTHble CBOWMCTBa OWIO/ISPHBIX TPAaH3WCTOPOB: OCHOBHbIE TPUUMHBI
CHWKEHUS! YCUTUTeTbHbBIX CBOMUCTB.

6. IIpenenbHble yacToThl ycuaeHus Aiasi cxeM ¢ Ob u O3, MakcuMasibHasi 4acToTa
reHepalyy, rpaHUYHasl YacToTa YCU/IeHUs TOKa.

7. CriocoObl yyyllieHUst YaCTOTHBIX CBOMCTB OUITOJISIPHBIX TPAH3UCTOPOB.

8. CobcTBeHHbIe MIyMbl OWIOJISIPHBIX TPaH3UMCTOPOB: OCHOBHBIE COCTaBJISIOLIME
MOJIHOTO ITyMa, KO3(h@UIMeHT IIymMa M ero 3aBUCUMOCTb OT peXuma paboTbl
TPaH3UCTOpa, TeMIlepaTypbl, BHYTPEHHET0 COIPOTHB/IEHUS] UCTOUHMKA CHUTHaAa U
CXeMbl BK/IIOUEHMS] TPaH3UCTOpa, pacrpejesieHue IIYMOB B [uara3oHe 4YacToT.
Martouymsitiiyie TpaH3UCTOPBI.

9. TexHOOTUSI U3rOTOBJIEHUSI OUMOSIPHBIX TPAH3KUCTOPOB.

Bormpocel K 3K3aMeHy




1. OcHOBHbIe MOHATHUS U OIpefie/ieHNs 3/1eKTPOHUKKU. KpaTkasi UCTOpUS M NepCIIeKTUBBI eé
pazButus. Kiaccudukaiusi 3/1eKTPOHHBIX TPUOOPOB, OCHOBHbIE TIPUHLMIBI WX JeUCTBUS U
TpeboBaHus, Mpe/bsiB/sieMble K HUM.

2. OCHOBHbIE TIOJIOKEHUS] TEOPDUM 3/1eKTPOINPOBOJAHOCTH TBEPAbIX Tesl. 30HHAas Teopusl.
[IpoBOHUKY, AU3NEKTPUKH, NTOTYTIPOBOJAHUKH.

3. Kpucrannmyeckasg CTpyKTypa UMCTOrO TOJyNpoBOAHMKA. Ilporeccel reHepauuu u
pekoMOuHaLuu. Turbl MPOBOAUMOCTH, COOCTBEHHAsi 3/1IeKTPOINPOBOHOCTL TOIYIPOBOJHUKA.
[JpelioBble u 11 y3roHHBIE TOKM B MOIYNPOBOJAHUKAX.

4. [IoHOpHBIE U aKLeITOPHbIe MPUMECH, TUIIbI MOJYIPOBOJHUKOB, OCHOBHbIE Y HEOCHOBHbIE
HOCUTe/IU. YpoBeHb PepMu.

5. DyieKTpuuecKre rnepexo/ibl B MOJIYIIPOBOJHUKAX: 3/1€KTPOHHO-/bIPOYHbIE, CUMMETPUUHbIE
Y HeCUMMeTpUYHble, pe3Kre U IJIaBHble, MeTaslI-II0JIylIPOBO/IHUK, reTeporiepexo/ibl. Y pOBEeHb
®epMu B p-n-miepexoje.

6. DJIeKTPOHHO-/IbIDOYHbIE Tepexofi U ero CBOMCTBA MPU OTCYTCTBUM BHELIHEro IIOJS,
KOHTaKTHasl pa3HOCTh TIOTeHLIMasIoB, TIoTeHLMabHasl AuarpaMMma, ToTeHLMalbHbIN Oapbep U ero
BbICOTA, JAW((Y3MOHHBIM TOK, TOK Jpelida, MOJHBIM TOK, pacrpejerneHHe KOHLIEHTpaLUu
HOCHTe/IeH, 3arparolyi CI0M.

7. DJIeKTPOHHO-/ILIPOYHBIN [1epexoi U ero CBOMCTBA NPY BO3/1eHCTBUM NPSMOI0 HalpsoKeHus,
WH)KeKLYsl HoCuTe el 3apsifia, IpsSIMO TOK, SMUTTepHasi U 6a3oBast 061acTy.

8. DJIeKTPOHHO-/ILIDOUHBIA TepexoJ] W ero CBOWMCTBAa TpU BO3ZAeHCTBUM 00OpaTHOTrO
HanpsDKeHUsl, S5KCTPaKLUsI HocuTenel 3apsijja, 00paTHBIN TOK.

9. Ilepexopbl MeTanI-NOMYNIPOBOAHUK M UX CBOWMCTBA. HeBbInpsimstome KOHTakThl. bapbep
ToTTKH.

10. BonbTamMriepHasi xapaKTepUCTHKa P-N Tepexofia. YpaBHeHue Dbepca-Mosia. TeroBoit
TOK, Au(depeHLIMaIbHOE CONPOTUB/IEHNe, HalpsDkeHe KOHTAaKTHOM pa3sHOCTU MOTEHLMaloB U
CBOMCTBaA Mepexo/ia.

11. Bugpl ¥ IpUUMHBI BO3HWKHOBEHUs TTpo60eB p-n nepexo1oB. EMKoCTH p-n-miepexo/ia.

12. OcHOBHBIE TEXHOJIOTUUECKHEe TPOLIeCChl W3rOTOBJIEHHS pP-N IepexofoB. TexHosorus
W3roTOBJIeHUs] OUTIONSIPHBIX TPAH3UCTOPOB.

13.  TlonmyrnpoBOAHUWKOBbIE  AWOABI:  YCJIOBHOe  oOO3HaueHue,  KaaccuduKarlys,
yjea/M3vpoBaHHasl W peasibHasi BoJbTammepHas xapakrepuctuka (BAX), 3aBucumocTb
obpaTHOro TOKa OT TemIiepaTyphbl, ypaBHeHUe TpsMoii BetBu BAX nuofa, majeHue npsmoro
HarpspKeHUs Ha Wo/ie, 3aBUCUMOCTb 3TOT0 HalpshKeHMs OT TeIUIOBOrO TOKa AU0Ja.

14. BosbTamnepHble XapakTepUCTMKKA KPEMHHEBOIO W IepPMaHMeBOI0 [UOJ0B, BIMSHUE
TeMmIlepaTypbl. DKBHBa/leHTHas cxeMa Auofja. PU3nyeCKU CMBIC/T COCTaBJISIIOILIUX 3TOM CXEMBI.
Oco6eHHOCTH 3KBUBa/IEHTHON CXeMblI /711 HU3KUX U CPeJJHUX UacToT.

15. BeinpsimutenbHble fuobl. HazHaueHre, 0COOEHHOCTU ¥ OCHOBHBIE TTapaMeTphl.

16. NmnynbcHble auoapl. Ha3sHaueHue, 0COOEHHOCTM M OCHOBHBIe TapaMeTphl. [I1ofbl
[IoTTKK, 0cOOEHHOCTU WX BOJIbTaMIIEPHBIX XapaKTePUCTHUK U OCHOBHbIE ITapaMeTphbl.

17. CrabunutpoHbl. BosnbramrepHasi XapaKTepuUCTHKa, CXema BK/IIOUEHHUsl, YC/IOBHUe
crabunusanuu, pabota C Harpy3koi, OCHOBHbIe MapameTpbl. [Ipel[M3MOHHbIE CTaOUIUTPOHBI.
CrabucTopsbl.

18. Bapukaribl: ycioBHOe 0603HaueHHe, cxeMa BK/IHOUeHHs] U SKBUBaJIeHTHasi CXeMa, BOJIbT-
¢apazHasi xapakTepuCTHKa, OCHOBHbIE ITapaMeTpbl U 00/1aCTH TPUMeHeHHUs.

19. CpeTtoauoAbl: TIPUHLMI [JIeMCTBUS, CIeKTpalbHble XapaKTepUCTUKH U o00mactu
nipuMeHeHUsl. IH)KeKL[MOHHBIH J1a3ep.

20. doToauoapl: TIPUHLWMN JeMCTBUS, ypaBHeHHWe Obepca-MoJiia, BoOJIbTaMIlepHbIe
XapaKTepUCTUKU, PeKUMBbI pabOThl, 3aBUCUMOCTb TOKA U HarpsKeHUs OT CBeTOBOTO TMOTOKAa B
3THX pe)KMMaX, OCHOBHbIE MapaMeTpbl U 06/1aCcTy IPUMeHeHMUsl.

21. ONTpOHBI: MPUHLIUII AeHCTBUS], XapaKTePUCTUKU U 00/1aCTH IPUMeHeHMs.

22. TyuHenbHble AuoAbl, auoabl CBY wu TanHa. [lpuniunel pabotbi, BAX, ob6mactu
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TIPUMEeHEeHUS.
23. 'eHeparopsl 11yMa, MarHUTOANO k1. [TpuHLUITEI paboThl, BAX, 06/acTul ipuMeHeHuUs.
24. burnonsipHble TPaH3UCTOPBI: OMpe/ie/ieHrde, TUIMbl, TPUHLUI [eHCTBUS, KO3(hdULIMeHT

repefjaud ToKa SMHUTTepa, 3hdeKT OpJu, «IIpOKO» 0a3bl, HaKOTUIeHHe W paccachiBaHUe

HEOCHOBHBIX HOCHTesIeil 3apsiZia B Oase.

25. bumnonspHele TPaH3UCTOPBI: TTPOOOU MepexoioB, BTOPUUHBIM MTPOOOH, pesKUMbI PabOTHI,
rapamMeTpbl,  XapaKTepu3ylollie  yCWIWTe/lbHble  CBOMCTBA  TPaH3UCTOPOB,  BXOJAHOE
COTIPOTHBJIEHUE, BO3MOKHbIE CXeMbI BK/TFOUEHMUS.

26. CxeMa BK/IIOUeHHsl TpaH3UCTOpa C o6iieit 6a3oil. OrnpesieseHre OCHOBHBIX ITapaMeTPOB
(k03¢ duULIMeHTBI yCUIeHUs], BXOJHOE COTIPOTUBJIEHUE) U BOJIbTaMITepHbIe XapaKTePUCTUKU.

27. Cxema BK/IOUeHHs TpaH3UCTOpa C obmmM 3muTTepoMm. OTipejiesieHe OCHOBHBIX
rnapamMeTpoB (Ko3(¢dULIMeHTbl yCU/IeHUs, BXOJHOEe COMPOTHBJ/IEHHWE) U BOJbTaMIIepHbIe
XapaKTepUCTUKHU.

28. Cxema BK/IOUEHMs TpaH3UCTOpa C oOmMM KosulekTopoM. OrpesiesieHHe OCHOBHBIX
rnapameTpoB  (Ko3(duLMeHTbl  yCWJeHUs, BXOAHOe COIpPOTHUBJIEHWE), BOJbTaMIIepHbIe
XapaKTePUCTUKU U 00J1aCTH TIPUMeHeHUSI.

29. Vcnosib30BaHMe BBIXOJHBIX XapaKTePUCTUK cxeMbl ¢ OO /i aHa/iM3a M pacyeTa CXeM C
Harpy3Koi: Harpy3ouHasi npsiMasi, paboyast Touka, pe>KUMbI pabOThI.

30. BnusiHue pekuma paboThl TpaH3UCTOpa W TeMIlepaTyphbl OKpY)Karolljed cpelibl Ha ero
Ko3(ppuiiMeHTbl Tepefaud TOKa. BrusiHMe TeMIiepaTypbl OKpY’Karwollled cpefbl Ha
BOJIbTaMIIepHbIe XapaKTePUCTHUKU OUTIOJ/SPHBIX TPaH3UCTOPOB (cxeMbl BKItoueHust ¢ O3 u OB).

31. Mogenmu  6umonsipHbIX ~ TpaH3UCTOpPOB  Obepca-Mosina  (mpocreiiiiasi U
MoZU(UIIMpOBaHHast), 00II1e aHATUTUUeCKHe BbIpaKeHUs /11 TOKOB TPaH3UCTOpa.

32. ManocurHanbHas ¢u3udeckasi CcxemMa 3amelleHHss WHTerpaJbHOr0 TpaH3WCTOpa Ha
BbICOKOM yacToTe. Ee 0CHOBHbIe TTapamMeTphbl, OTJIMYMe OT CXeMbl JUCKPeTHOTO TPaH3UCTOpa.

33. Mogenb OUITOSIPHOTO TpPaH3WCTOpA B BU/le aKTUBHOTO UeTHIPEXTIOJFOCHUKA: TPUHITUIT
MOCTPOEHUsI MOJZIeJId U COCTaBJIeHWsI CUCTeMbl ypaBHeHUW Ajisi cucTteMbl H — mapameTpos.
®du3nueckuii cMbIC ee KO3((QULIMEeHTOB, S5KBHUBa/IeHTHasl CXxeMa.

34. Mogenb OWIIOSIPHOTO TpPaH3WCTOpPA B BU/le aKTUBHOTO UeTHIPEXIIOJIFOCHUKA: TPUHITUIT
MOCTPOEHUsI MOJIe/IdM U COCTaBJ/IeHWsI CUCTeMbl YpaBHEHUW Ajii CUCTeMbl Y — [apaMeTpOB.
®du3nueckuii cMbIC ee KO3 QULIMEeHTOB, S5KBHUBa/IeHTHasl CXeMa.

35. YacToTHbIe CBOMCTBa OWIIO/ISPHBIX TPAH3WCTOPOB: OCHOBHbIE TIPUUMHBI CHIDKEHUS
YCWINTE/IbHbIX CBOWCTB, Tpe/ie/ibHble YacTOThl ycuieHus st cxeM Ob u O3, makcuMasbHas
YyacToTa TeHepal[iM, TpaHWYHas uyacToTa ycuieHUsi ToKa. CrocoObl ymydilleHHs 4YaCTOTHBIX
CBOMCTB OUITOJ/ISIPHBIX TPAH3UCTOPOB.

36. CobcTBeHHBbIE IIYMbI OWUIOJISIPHBIX TPaH3WCTOPOB: OCHOBHBIE COCTAaBJISAIOLME TIOJTHOTO
11ymMa, Ko3QhHUIMeHT 1IyMa U ero 3aBUCHMOCTb OT peXXuMa paboThl TPaH3UCTOPa, TeMIepaTyphl,
BHYTDEHHEro COINpOTUB/IEHUSI HWCTOUYHMKA CUTHaJla W CXeMbl BK/IHOUYEHWs TpPaH3UCTOpa,
pacrpefiesieH1e IIIyMOB B Aiiarnia3oHe 4acTtoT. Masomymsiiiye TpaH3UuCTOPBI.

37. TloneBble TpPAH3UCTOPBI: TIPUHIUIT JEMCTBUS, OTIMYME OT OHUTOJSPHBIX,  CXEMBI
BK/IFOUeHMSs, CXeMbl 3aMellleHus ((u3uyeckas M B BHJE AKTUBHOTO YeTbIPEXITOJIFOCHUKA),
OCHOBHbIe TTapaMeTphl, TIPerMyIillecTBa U 06/1aCcTv TTPUMeHeHUsl.

38. YCTpOWCTBO U TIPUHLUIT [AeWCTBUSI TOJEBbIX TPAaH3MCTOPOB C YIPABJSIOLUIMM p-Nn-
repexoioM. BoJibTaMriepHble XapaKTepHUCTHKA B cxeMe C OOIIMM MCTOKOM, OCHOBHbIE
rapamMeTpsbl.

39. YcrpoiictBo U mpuHLMNO gAeictBusi MJIIT TpaH3HMCTOPOB CO BCTPOEHHBIM KaHA/IOM.
BonbTamnepHbie XapaKTePUCTUKH B cXeMe C 00IIUM HCTOKOM M MX OCHOBHBIE ITapaMeTphl.

40. YcTpoucTBo U nipuHUMN AeicTBUs M/IT TpaH3KMCTOPOB C WHYLIMPOBAaHHBIM KaHaJIOM.
BonbTamnepHbie XapaKTePUCTUKH B cXeMe C 00IIUM HCTOKOM M MX OCHOBHBIE ITapaMeTphl.

41. YCTpoWCTBO W TIPDUHLIMIT [AeWCTBHS TIOJIeBBIX TPaH3UCTOPOB C OaphepoM IIIoTTKM.
HopmanbkHO  OTKpbITbIeE W HOPMaJbHO  3aKpbiThle  TPAH3WUCTOPbL.  BosbTamriepHble
XapaKTePUCTUKH B CXeMe C 0OIIUM HCTOKOM.



42.  VHTerpajqbHble MHMKPOCXeMbl: KaacCU(pUKalMsi U UX OCHOBHble KOMIIOHEHTbI —
TPAH3UCTOPBI, [JUO/bI, Pe3UCTOPbI, KOHAeHcaTopbl. OCOOEHHOCTH aKTUBHBIX M ITaCCUBHBIX
3JIEeMEHTOB MHTerpajbHbIX MHKpocxeM. CriocoObl AUOJHOTO BK/IHOUEHHs HWHTeTrpaabHON
TPaH3UCTOPHOM CTPYKTYPhI U CpaBHEHHE MX 110 OCHOBHBIM MapaMeTpaM.

43. Tlpubopbl BaKyyMHOW 3/MeKTPOHMKH. OJEeKTPOHHbIe JlaMIlbl, 3JIEKTPOHHas U
TepPMO3JIeKTPOHHast sMuccusi, 3pdekt IOTTKU, IMUCCUOHHBIM TOK. OCHOBHbIE THUIIbI KaTO/OB,
HX YCTPOMCTBO, IOCTOMHCTBA U HEOCTaTKMU.

44. DneKTpoBaKyyMHBIM AMO/]: YCTPOMCTBO, MPUHLIUI PabOThI, 3aKOH CTeTeH! TPeX BTOPbIX,
pPe>XXUM HacCbllLeHUs], aHOZHasi XapaKTepHCTHKA, OCHOBHbIE TTapaMeTphl.

45. OneKTpPOBAaKYyMHbI TpPHUOA: YCTPOMCTBO, TPUHLMUII paboThl, BOJbTaMIIEpHBIE
XapaKTepUCTUKH, (hopmysna bapkray3eHa, OCHOBHbIe MTapaMeTphbl U HeJJOCTaTKU.

46. MHOro3/1eKTpo/iHasi 371eKTPOBAaKyyMHasl jlamIla TeTPO/: YCTPOMCTBO, MPUHIUI pabOThI,
0COOEHHOCTH BOJIbTaMIIEPHBIX XapaKTePUCTHK, JOCTOMHCTBA U HeJJOCTaTKHU.

47. MHOr03/7eKTpo/iHasl 3/IeKTPOBaKyyMHasi JlaMIla TeHTO/: YCTPOMCTBO, MPUHIUM PaboThl,
BOJIbTaMITepHbIe XapaKTePUCTUKHU, JOCTOMHCTBA U HeJIOCTaTKU.

48. BakyyMmHble WHTerpajbHble CXeMbl. DJIeKTPOBAaKyyMHble MHKDOJIAMITbI: OCOOEHHOCTH
paboThl, OCHOBHbBIE THIIbI KaTO/IOB, OCHOBHbIE JOCTOMHCTBA. Y CTPOMCTBO U TPHUHIUI PabOThI
3JIeKTPOBAaKyyMHOI'0O MUKPOTPHO/A.

49. DnekTpoBakyyMHble ripubopsl CBU ¢ AvHaMUYeCcKUM yripaB/ieHHeM: MPUHLUT JeHCTBUS
Y OCHOBHbIE THIIbI.

50. MlnavkaTopHbIe MPHUOOPHI: OCHOBHBIE THIIBI, YCTPOMCTBO W MPUHIUI paboThl. [ducriien.



TunoBoe 3ajanue Ha KoHTpo/ibHYI0 paboTy

MHHMCTEPCTBO OBPA30OBAHIA M HAVEH POCCHIICKOH $ETEPAITIT
Psazanckmii rocyJapcTEeHHEL PaJHOTEXHINTECKIH YHIEPCHTET
KA®ETPA PATHOTEXHHYECKHX YVCTPOHCTE

SATTAHHE Ne
Ha KOHTPOJIEHYI paboTy mo JHCIHIHHE
«(OCHOBEL 3IeKTPOHHEH»

CrvoeET Eypc 2 TI'pynma
PyKoEOIHTENE

CpoK OpenoCcTAEISHHS KOHTPOIEHOH paloTEl  « » HIOHA I.
Hanmenoeamue padoTel «PacdeT mapaMeTpoE DHIHYeCKOH CXeMEl 3aMeleHHI

HHTETPANEHOTO TPAHIHCTOpa H er0 Y-IapaMeTpoE»

Hcxommelie pamsele. PesyneTaTel  HIMEpPEHHHE, pPAacdeTsl  H  BONETAMIIEPHELR
XAPAKTepHCTHKH, NOIVYeHHEIE B DE3VIETATe BEOIONHEHHA 1a0OpaTopHED padoT;
pabodas TouKa HAa BENOJHEIX XapaKTepHCTHEKaX B cxeMme O3, vEazaHHad B JaHHOM
3403HHH H VEK3a3aHHad 9acTold, Ha KOTOpOH OOpejelsiorcd Y -HapaMerphl
HHTETPATEHOTO TPAHIHCTOPA  (fimp= 60 MImm; Iz,.=25mxA opa Ups, .= 3B
HA BEMOJHOH XapakTepHCTHEE Ama cxemer O3]

1. B cooteeTcTEHE ¢ vEazaEHAMH ([1] c.c41-45 (m.3) 5 c.c.32-53 (n.3)) paccUHTATE
OCHOEHEI® TAPaMeTpEl HHTETPATEHOTO TPAaHACTOpA B cxeMay ¢ O3 m OB, odozHawHTE
MapaMeTpEl 3MeMeHTOE HA JKBHBANEHTHOH cxeme 2amemennd (mac3 11 e [1] c.43)
PacdeTsl JOLKHEI IPOEOHTECA C TOUHOCTEIO He MeHee, 9eM J0 4-X 3Ha49ammx Hdp.

2. B cooteercTEHH ¢ yEazaEHAME ([1] ¢34 n3 . 4) paccdwTaTe BREICOKOYACTOTHEIR Y-
napaMeTpel HETETPATEHOrO TPaH3HCTOpA Ha 2aJaHHOH 9acTOTe fa;. PacueTsl JOTKHEL
NPOBOJHTECA ¢ TOYHOCTERD He MeHee, ueM 10 4-X 3Ha49amux madp.

3. IlocTpoHTE 3ERHCHMOCTE Y -IapaMeTpol oT 9acTotel 2 (ff B b {f). Makxcevameaos

3HAYEHAE FACTOTE 114 OCH A0CIHCC E2ATE PAEHEM 2T 4pape (1000 M), MacmTad mo
OCH 9acTOT JOCEeH ORITE TorapHpMAEecKHM, IO OCH OpJHHAT — THHESHAREM. Pazuepr
rpadEEa He MeEee e 0,3 cTpaHHIEL

JIrTepaTvpa
1. TlomyOpOEOIHAKOEE: NPHOOPE] H TACCHEHEIS 3IMEHTH HETETPATEHELL CHEM:
MEeTOOHYSCKHE VEA2aHHA K 1ad0paTopHEM padotaM / PAzaH. roc. pagHoTeXH. VE-T,
cocT.. B.A Cremamywn, CI1Ozepan. Pazage: PTPTY, 2017 36 c. (Ne3189).

[Mognuce npenogaEaTend

Tlogmwce cTYIeHTA

JaTa EEITAYH » heEpans r.

* K BEEMOMHEHHOHE EOHTPOIEHOH padoTe 00H3aTeNBEHO J0TEHE] OBITEH MPILT0KEHEL
JaHHOe 3aJaHHe H OT9eTEl [0 J300paTopHEIM padoTaM, EBEOIOJHEHHERE C©
COOTESTCTEHH ¢ Tpeboeanumm [1] c 1.
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KoHTpo/1bHBIE BONIPOCHI /ISl OLleHKU C()OpMY/IMPOBAHHOCTH KOMIIeTeHI{UH
(pu oTBeTe Ha BOTPOC He0OXOAMMO U3 MPUBeIeHHBIX BaDUAHTOB BbIOpATh NTpaBU/IbHbIE
OTBETHI)
1. TBépAoe Teno UMeeT LLIMPUHY 3anpelleHHOM 30HkbI 1,5 9B. K Kakoii rpyrire 0HO OTHOCUTCS
COTJIaCHO 30HHOW TeOpUM?
- IPOBOJJHUK
+ MOJIyIPOBOAHUK
- IU3JIEKTPUK
2. TBépoe Tesio UMeeT IIUPHHY 3aripellieHHoM 30HbI 6,5 5B. K Kakoli rpyrmne oHO OTHOCUTCS
COTJIaCHO 30HHOW TeOpUM?
- IPOBOJJHUK
- TI0JIyTIPOBOJHUK
+ IUS/1IeKTPUK
3. B TBépoM Tenie OTCyTCTBYET 3amnpeleHHas 30Ha. K Kakoi rpyrmmne OHO OTHOCHTCSI COT/IaCHO
30HHOU Teopuu?
+ NPOBOJHHUK
- TI0JIyTIPOBOJHUK
- IU3JIEKTPUK
4. YeM oObsICHSIETCS yBeJIMUeHHe MPOBOAUMOCTH MOYTIPOBOJHUKOB C YBeMUeHneM
TeMIlepaTyphI?
- PV TIOBBILIEHWH TeMIIepaTyphl YBEJIUUMBAaIOTCSl KOHLIEHTPALYs U NOBWKHOCTb HOCUTE/IeN
3apsza
- TIpY NIOBBILIIEHWH TeMIIepaTyphbl YBeJIUNUMBAEeTCs MOBKHOCTb HOCUTE/IeN 3apsza
+ IIpU MOBBILLIEHUY TeMIIepaTyphbl yBeJMUUBAEeTCs KOHLIeHTpaLUs HocuTeslel 3apsi/a
5. Uem 006bsicHsieTCsl yMeHbllIeHHe TPOBOIMMOCTH IMPOBOJAHMKOB C yBeJTMUeHHueM TeMIlepaTyphl?
- 1PV NIOBBILIIEHWH TeMIIepaTypbl YMeHbILIATCsl KOHLIEHTpaLYsl ¥ OAB)KHOCTb HOCUTeNen
3apsza
- IpY NIOBBILIEHWH TeMIIepaTypbl YMeHbIlIaeTCsl KOHLIeHTpaLusl HocuTesnen 3apsja
+ IIpY MOBBILLIEHUY TeMIlepaTypbl KOHL[eHTpaL1sl HOCUTesel 3apsija NpakTHUYecKu He
V3MeHseTCs], a UX U [OJBUKHOCTb YMEeHbIIIaeTCs.
6. [Ipy BHECEHUU B YMCTHIM MOIYNIPOBOJHUK JOHOPHOW MMPUMECH 3/1eKTPOIIPOBOJHOCTh
obecrieunBaeTcsi TJlaBHbIM 00pa3oMm:
- U30BITKOM CBOOO/IHBIX ABIPOK
+ U30bITKOM CBOOO/IHBIX 37IEKTPOHOB
7. I1py BHeCEHWH B YUCTBIM MOMYNPOBOJAHUK aKL|eNTOPHOM NPUMeCH 3/1eKTPOPOBOJHOCTD
obecrieunBaeTcsi TJlaBHbIM 06pa3oMm:
+ 130BITKOM CBOOO/JHBIX ILIPOK
- U30BITKOM CBOOO/HBIX 3/IEKTPOHOB
8. Kakum MO)KHO cuMTaTh TOK, MPOTEKAIOLIUN Yepe3 371eKTPOHHO-bIPOYHbBIN ITepexo/| TIpy
TMIPUIOXKEHWH K HeMy TNPSIMOTO HarpshKeHUs ?
+ pPy3MOHHBIM
- TOKOM NPOBOAMMOCTH (Apetica)
9. Kakum MO)KHO CUMTaTh TOK, MPOTEKAIOLIUN Yepe3 371eKTPOHHO-bIPOYHbBIN TTepexo/| TIpy
TIPUJIOXKEHUH K HeMy 00paTHOTO HarpspKeHus?
- 1nhy3MOHHBIM
+ TOKOM MPOBOJAUMOCTH (Zpelida)
10. OT yero 3aBUCHUT IOJIy4eHUe [IPYU COeUHEeHNY MeTasula U MOJIyIIPOBOJHUKA
HeBBINPSIMJISIOIIEr0 OMUUECKOro KOHTaKTa i b6apbepa LLIoTTKU?
+ 0T paboThI BbIXO/|a 37IEKTPOHOB B MeTasljie U TIOyTIPOBOJHUKE
- OT KOHLIEHTpaL|M1 BHECEHHBIX B M0JIyIIPOBO/IHUK ITpUMeCcei
- OT TeMIlepaTyphl
11. Kak ¢yHKIIMOHAIBHO CBsA3aHbl y/e/ibHask IPOBOAMMOCTD MOJIyIIPOBOHMKA, KOHL|EHTpaLus
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HocUTesel 3apsi/ia U TIOJJBMXKHOCTb HOCHTe Ielt 3apsizia?
+ yZenbHast IPOBO/IMMOCTB OTIpe/iesisieTCsl POor3BejleHreM KOHLIeHTPaLu HOCUTeseld U X
TIO/IBIDKHOCTU
- y/lefibHasi IPOBOJUMOCTh OTIpe/ie/isieTCsl OTHOLLIeHHeM KOHLIeHTPaL[ui HocuTesed K UxX
TIO/IBIDKHOCTU
- yZlefibHasi IPOBOJUMOCTh OTIpe/iesisieTCsl Pa3HOCTbIO KOHLIeHTPaLuy HOCUTe el U UxX
TIO/IBIDKHOCTU
- yZleNibHasi IPOBOJUMOCTh OTIpe/iesisieTCsi CyMMOM KOHLIeHTpaLy HOCUTe/lel U UX
TIO/IBIDKHOCTU
12. Kak MaTeMaTH4eCKy CBsi3aHbl IIPSIMOM TOK, TTPOTEKAIOL[1ii uepe3 3/1eKTPOHHO-AbIPOUHbBIN
riepexo/i, U HarpsbkeHue, TIPUI0KeHHOe K 3TOMY Tepexoy?
+ TOK 3aBUCHT OT HarpspKeHUs 10 SKCIOHeHIMaTbHOMY 3aKOHY
- TOK TIPSIMO TIPOTIOPLIMOHA/IEH HaMPsDKeHUI0
- TOK 06paTHO MPOTIOPLMOHAEeH HalpsKeHUI0
- BeJIMUMHA TOKa MPaKTUUeCKH MOCTOSTHHAS U He 3aBUCUT OT HaIpshKeHUst
13. Kak MaTemMaTHuecKy CBsi3aHbl 00paTHBIN TOK, MPOTEKAIOIIUM Yepe3 3/1eKTPOHHO-IbIPOYHbII
riepexo/i, ¥ HarpsibkeHue, TIPUI0KeHHOe K 3TOMY Tepexoy?
- TOK 3aBUCHUT OT HalpspKeHHsI 10 SKCIIOHeHL[MaIbHOMY 3aKOHY
- TOK TIPSIMO TIPOTIOPLIMOHA/IEH HaMPsDKEeHU0
- TOK 06paTHO MPOTIOPLMOHAEeH HalpsKeHUI0
+ BeJIMUMHA TOKA NTPAaKTUUYeCKU TOCTOsIHHAs (0UeHb MaJleHbKasi) U He 3aBUCUT OT HarlpshKeHUst
14. NuddepeHiipanbHOe COTPOTUBIIEHHE JUO/A OTIpe/ieNisieTCst Kak
- OTHOILLIEHWe HaMpshKeHUs], IPUI0XKEeHHOT0 K IMOAY, K TOKY, TPOTeKaroleMy uepe3 U0/
+ OTHOLIIEHHEe MaJIoro TpUpall[eHUs HalpshKeHHs1, PUJIO’KEHHOT0 K AUOAY, K MajioMy
TipUpall{eHust TOKa, TPOTeKaloLL[ero uepe3 JUo/
- COTIPOTHBJ/IEHHE IM0/Ia SIB/ISIETCS IOCTOSTHHOM BeJTMUMHOM, He 3aBUCSILeN OT HarpspKeHus U
TOKa
15. CtabunuTpoHbl — 3TO AUO/bI, paboTaroliie B pexxume:
+ TyHHeJIbHOTO TIpo60st
+ JIaBUHHOTO TIP00OsT
+ cMelaHHOTO Mpo6os
- TeTI0BOro 1pobost
16. CtabucTophl — 3TO AMO/bI, UCTIOJIL3YIOIINE:
- y4aCTOK BoJIbTaMIiepHOM xapakTepucTuku (BAX), cooTBeTcTByOIM 0O6paTHOMY
3/IeKTPUYeCKOMY TTpo60t0
+ nipsimyto BeTBb BAX crierjuanbHON (GOPMBbI
- 10JI0’KeHWe pabouell TOUKY He BJMsieT Ha CTabWIM3alui0 HarpshKeHUst
17. EMKOCTb BapuKara 3aBUCUT OT BeJIMYMHBI 00paTHOTO HampsyKeHUst
+ 10 HeJIMHeMHOMY 3aKOHY (4eM 6oJblile 0OpaTHOe HarpsbKeHe, TeM MeHbllle eMKOCTb)
- 10 TMHeHOMY 3aKoHY (4eM 60sbliie 06paTHOe HampshkeHUe, TeM O0JIbllle eMKOCTb)
- 110 TMHeHOMY 3aKoHY (4eM 6oJbliie 0OpaTHOe HampshkeHNe, TeM MeHblile eMKOCTb)
18. B ¢otoarose, paboratoiiiem (6e3 BK/IOUeHUsI Harpy3Ky) B peXkMMe KOPOTKOTO 3aMbIKaHHS,
TOK, IPOTEKAIOLIUI uepe3 (POTOANUOT
+ TpsIMO TIPOTIOPLIMOHA/IEH BeJTMUKMHE CBeTOBOT'0 TIOTOKA, Ma/jatolllero Ha 3ToT GOoToAu0]
- 06paTHO MpOoMOpLMOHa/eH BeJIMUiHe CBeTOBOT0 MOTOKA, Ma/jatolllero Ha 3TOT GoToAu0/
- MPaKTUUeCKU He 3aBUCUT OT BeJTMUMHBI CBETOBOI'O TIOTOKA, Ta/latollero Ha 3ToT (oToAUO
- TIPSIMO TIPOTIOPL{MOHAJIEH JIOTapU(My OT BeJIMUKMHBI CBETOBOTO MOTOKA, MaZlalol[ero Ha 3TOT
dboToano,
- MMPaKTUUeCKU He 3aBUCUT OT BeJIMUMHBI CBETOBOI'O TIOTOKA, Ta/latollero Ha 3ToT (oToAU0
19. B ¢dotoarose, paboTaroiiiem (6e3 BK/IOUEHHSI Harpy3Ku) B Pe)KUMe X0JI0CTOT0 X0/1a,
HarpsbkeHue Ha (hoToauoe
- TIPSIMO TIPOTIOPL{MOHAIBHO BeJIMUKMHE CBeTOBOI'O MOTOKaA, Ma/jatolllero Ha 3ToT GoToAuo
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- 0OpaTHO IMPOIIOPLIMOHATBHO BeIMUYMHE CBEeTOBOTO TMOTOKA, MMa/jafoIliero Ha 3ToT (OToauo

- MPAaKTUYeCKH He 3aBHUCUT OT BeJIMUMHBI CBETOBOIO MOTOKA, MaZlAroIero Ha 3TOT GOTOAUOS,

+ TIPSIMO TIPOTIOPLIMOHAILHO JIOTapU(My OT BeJIMUMHBI CBETOBOTO TIOTOKA, Ma/JaloIero Ha 3TOT
dboToanof,

20. Kos(duiimeHT ycrneHHs 10 TOKY OMIIOJISPHOTO TPaH3UCTOPA OTIpefiesisieTcs Kak:

- OTHOIIIEHHE BBIXOJHOTO TOKA K BeJTMUMHE BXOJHOT'O TOKa

+ OTHOIIIeHHe Masioro TIpUpallleHUst BLIXOAHOTO TOKa K Be/TMUKMHEe MaJIoTo MpHpallleHus
BXO/IHOTO TOKa

- OTHOIIIEHHE BBIXOJHOTO HAIpsDKeHUs K BeIMUMHe BXOAHOTO HarpsyKeHUsT

- OTHOIIIEHHE MaJIOTO MPHPAI[eHUs BBIXOJHOTO HAIpsDKeHUsl K BeJIMUYMHe MaJIoro MpUpaliieHust
BXO/IHOTO TOKA

21. KoaduimeHT ycrmeHUs 10 HaTIPSKEHHIO0 OMTIOJIIPHOTO TPAH3UCTOPA OTpefiesisieTcs Kak:
- OTHOIIIEHHE BBIXOJHOT'O HAIpsHKeHUsI K BeJIMUMHE BBIXOHOTO TOKa

- OTHOIIIEHHE MaJIOTO MPHPAIL[eHUsT BBIXOJHOTO TOKa K BeJTMUMHEe Majioro TipupaliieHyst BXOJHOTO
TOKa

- OTHOIIIEHHE BBIXOJHOTO HAIpsDKeHUsI K BeIMUMHe BXOJAHOTO HaMpsyKeHUsT

+ OTHOIIIeHHe Majioro TIpUpallleHUs BLIXOAHOTO HalpsDKeHHs K BeJTMUMHe Masioro TIpUpallleHus
BXO/IHOTO HarpshKeHUst

22. BXoJHOe COTpOTUBJIeHHEe OUITOISIPHOTO TPaH3UCTOpa OTpe/ie/isieTCsl Kak:

- OTHOIIIeHHE BXOJHOTO HaMpsyKeHUs K Be/TMUKHe BXOAHOTO TOKa

- OTHOIIIEHHE MaJIOTO MPHPAIL[eHUsI BBIXOJHOTO TOKa K BeJTMUMHEe Majioro TipupaliieHyst BXOJHOTO
TOKa

- OTHOIIIEHHE BBIXOJHOT'O HAIpsDKeHUs K BeIMUMHE BXOAHOTO HaMpsyKeHUs

+ OTHOIIIeHHe Majioro TIpUpallleHusi BXOJHOTO HarpshkeHUs K BeJTMUKMHe MaJIoTo MpHpalljeHus
BXO/IHOTO TOKa

23. Haunbosbiiuit Ko3QPULIMEHT yCreHus 110 HalpsbKeHH o0 obecrieunBaeT Kackasz Ha
OUITOIIPHOM TPaH3UCTOPe:

+c03

+cOb

-cOK

24. Haubosbiiuii Ko3QPUIIMEeHT ycrueHus 110 TOKYy obecrieuriBaeT Kackazi Ha OUIIO/ISPHOM
TPaH3UCTOPeE:

+c03

-cOb

+ ¢ OK

25. Haunbosbiiuit Ko3QPULIMEeHT ycrIeHus 110 MOILHOCTU 00ecrieurMBaeT Kackaz, Ha OUMO/IpHOM
TPaH3UCTOPeE:

+c03

-cOb

-cOK

26. Haunboiblilee BXOZHOE COTIPOTUB/IEHHE UMeeT KacKa/l Ha OUITO/ISIpPHOM TpaH3KCTOope:
-c03

-cOb

+c OK

27. B KakoM HarpaB/ieHUH He0OX0IMMO BK/TFOUMThH P-N TIepexo/] TI0JIeBOT0 TPaH3KUCTopa C
YTPaBJISIOIIUM TIePeX0/i0M:

- B MIPSIMOM

+ B oOpaTHOM

- HarpaB/ieHWe He UMeeT 3HaueHust

28. Kakoii BbIBOJ, MOXKHO CJleflaTh Ha OCHOBe aHasi3a npoxogHoui BAX mosieBoro TpaH3ucTopa ¢
ynpas/sttoum nepexogom (JFET):

- 9TOT TPAH3UCTOP MOKEeT paboTaTh TOBKO B peKMe 0boralijeHust
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+ 3TOT TPAH3UCTOP MOXKeT paboTaTh TOJBKO B pexkume 06ejHeHu st

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

29. Kako# BbIBOJ, MOXKHO C/leflaTh Ha OCHOBe aHasm3a npoxogHoi BAX MOSFET Tpan3ucTtopa
CO BCTPOEHHBIM KaHa/IOM:

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B PeXXHMe oOoraljeHUs

- 9TOT TPaH3UCTOP MO’KeT paboTaTh TOMLKO B peXXrMe 00efHeH s

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

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

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh TOJBKO B pexkuMe oborartieHust

- 9TOT TPaH3UCTOP MOJKeT paboTaTh TOMBLKO B peXXrUMe 00eHeHM s

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

31. Kakoli BbIBOJ, MOXKHO CZieJlaTh Ha OCHOBE aHa/m3a npoxogHo BAX HopMaibHO OTKPBITOrO
1oJieBoro TpaHsucropa c 6apbepom IlloTTKu:

- 9TOT TPaH3UCTOP MOKeT paboTaTh TOMBLKO B PeXXHMe 0OoralijeHUs

- 9TOT TPaH3UCTOP MO’KeT paboTaTh TOMBLKO B peXXrMe 00eHeHMUs

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh U B pexxrMe 00e/JHEHUs], U B peXXrMe 00oralijeHUs

32. Kakoli BbIBOJ, MOXKHO CZleJlaTh Ha OCHOBEe aHa/M3a NpoxoAHor BAX HopManbHO 3aKpbITOrO
1oJieBoro TpaHsucropa c 6apbepom IlloTTKN:

+ 3TOT TPAH3UCTOP MOXKeT paboTaTh TOJBKO B pexkume oborartieHust

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

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

33. SnekTpoBakyyMHbIe nprbopsl (OBIT) — 3T0 pubopkl, B KOTOPHIX TOK 06pa3yeTcs:

+ IBYWKEHUEM 371eKTPOHOB

- IBIDKEHUEM 3/IEKTPOHOB U [IbIPOK

- IBIDKEHUEM [IbIPOK

34. DrieKTpoBaKyyMHbII TPHOJ, MOXKeT paboTaTh NPU TOKe CETKU

+=0

+>0

-<0

35. B 271eKTpoBaKyyMHOM TPUO/e TIPeJrIoUTUTeIbHOM sBJIsieTCst paboTa Mpy HarpsyKeHUU CeTKU
-=0

->0

-<0
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