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OrleHOUHbIE MaTepHaibl — 3TO COBOKYITHOCTb Yy4eOHO-MEeTOAMUECKMX MaTepraioB
(KOHTPOJIbHBIX 3aJlaHWl, oOmnucaHuid ¢GopM U TIpollelyp), MpeJHa3HaueHHbIX [Ji OL€HKU
KaueCcTBa OCBOEHHUSI OOyJaroIMMMCS [JaHHOW  AWCLMUIVIMHBI KAaK UYaCTH  OCHOBHOM
oOpa3oBaresibHOM MPOrpaMMBbI.

[lenb — OIIEHUTh COOTBETCTBME 3HAHWM, YMEHWHM U YPOBHSA TNPHOOPeTeHHbIX
KOMIIETEHI[|H, 00yJaroIuxcs Lie/IsiM U TpeOOBaHMSIM OCHOBHOM 00pa3oBaTe/ibHOM TTPOrpaMMbI B
X0/le TIpOBe/IeHUs TeKYILIero KOHTPOJISI ¥ TIPOMEKYTOUHOM aTTeCTal|u.

OcHoBHasi  3a7jlaya —  obecrieuuTb  OLIEHKY  YPOBHS  C(OPMHPOBAHHOCTHU
obirernpodeccoHaIbHBIX KOMIIETEHIWH, MPHOOpeTaeMbIXx OOyJarOI[UMCS B COOTBETCTBUM C
TUMHU TPeOOBaHUSAMHU.

KoHTponb 3HaHWN TpoBOAUTCS B (OpMe TeKyllero KOHTPOJII W TPOMEXYTOUHOU
aTTecTaluu.

Tekyluii KOHTpPOJIb YCIIeBAeMOCTU TIPOBOJUTCS C Lie/Ibl0  OTpeJesieHusl CTeleHu
yCBOeHUsI yueOHOro Marepuasia, CBOEBPEMEHHOIO BBISIBJIEHUSI M yCTpaHEHWs HeJOCTaTKOB B
TIO/ITOTOBKe 00YYAIOL[UXCS M TIPUHATHS He0OXOAUMBIX MEp TI0 COBEPIIIEHCTBOBAHUIO METOAUKH
TIpero/iaBaHusi yueOHOH JUCIMIIMHBI (MO/Y/IsI), OpraHu3ay paboThl 00yJarOIUXCA B XO7e
yueOHBIX 3aHATHM U OKa3aHUsS UM WHAUBUYa/TIbHON TTIOMOIITH.

K KoHTpomt0 TeKyllel ycrieBaeMOCTH OTHOCSITCS TIPOBepKa 3HaHWM, YMEeHUU U HaBLIKOB,
MIPUOOPETEHHBIX 00YUAIOLUMHUCS Ha 1abopaTopHbIX padoTtax. [Tpy BhIMOJHEHWH J1TaO0paTOPHBIX
paboT NMprUMeHsIeTCsl CUCTeMa OLIeHKH «3auTeHO — He 3aUTeHO».

[TpomexxyToyHasi aTTecTalusi M0 AUCLUIJIMHE OCYILECTB/SIETCSl TIPOBeJieHueM 3aueTa.
dopma npoBejieHUs 3aueTa (C OL|eHKOM) — YCTHBIM OTBET I0 YTBeP’K/JeHHbIM 3K3aMeHallMOHHbIM
OuneraM, CGhOpPMYIMPOBAaHHBIM C YUETOM COJiep)KaHWs  yueOHOW  AWUCIUIUIMHBL. B
9K3aMeHaLMOHHBIN OW/IeT BK/TIOUYAeTCs [iBa TeEOPETUUECKUX BOTIpoca. B rporiecce MOATOTOBKU K
YCTHOMY OTBeTy 53K3aMeHYeMbIii MOXXeT COCTaBUTb B IHMCbMEHHOM BHJe IUJIaH OTBeTa,
BKJTIOUAIOIIHI B ce0sl oTpe/ie/ieHus], BBIBOZBI (POPMYJI, PUCYHKH U T.I1.

HpO(l)ECCI/IOHaJIBHLIE KOMIIETEHIIMH BBINTYCKHUKOB U HHAUKATOPbI UX JOCTH)XEHUSA

Kog PopmyMpoBKa WNHavkaTopbl JOCTUKEHUS
KOMITeTeHIIUN
OIIK-1 | CriocoGeH OIIK-1.1. Mcnonb3yeT ¢yH1aMeHTa bHble 3aKOHBI
WCI10/1b30BaTh MIPUPO/IbI U OCHOBHBIE (PM3UYECKHe U MaTeMaThyecKue
TI0JIO’KEeHHS], 3aKOHbI U | 3aKOHBI B IIPOLiecCe UCCeJ0BaHUs (PU3NUYEeCKUX
MeTO/Ibl eCTeCTBEeHHbIX | 00BEKTOB U MPOL[eCCOB
HayK U MaTeMaTHKU OIIK-1.2. TlpumeHsieT MaTeMaTUUeCKWW anmapar [jis
JU/1s1 pellieHys 3aziau aHaJI3a CBOMCTB U NoBeieHUs (pr3nueckrux 00ObeKTOB
VH)XEeHepHOU OIIK-1.3. CocraBisier  MareMaThUueckue  MOJeIu
JlesiTe/IbHOCTU ¢u3nyeckux 0OBHEKTOB U TIPOLIECCOB ISl pellieHUs 3a7au
VIH)XEHEPHOMU [1esiTeIbHOCTH
[TacnopTt (hoHza OLIEHOYHBIX CPeJICTB IO JUCLUIUIMHE (MOZYITIO)
Ne KoHTpompyeMble pa3jebl (TeMbl) JUCHHMIIIMHBI Kogp, HaumeHoBa
wn (pe3y/bTaThI O pa3jesiam) KOHTpOJ/IUpYye HHe
MOH OLIEHOUYHOI0
KOMIIETeHI|UH | CpejCTBa
(n1m eé yactn)
1 2 3 4




Mopayas 1

BgedeHue.  OCHOBHble  CXeMOMeXHU4YeCKue  Ha-
npae/seHuss NOCMpOeHUsi AHA/N10208blX UHME2PA/NbHbIX
cxem

1.1 | OcHOBHBIe [TIOHATHSA U OIIpe/ie/IeHuUs OIIK-1 3auert C
Ol[eHKOM
1.2 | OcHOBHBIE CBOMCTBa KOMIIOHEHTOB HWHTerpabHbIX OIIK-1 3auert C
MUKpocxeM. OCHOBHbIE TNPUHLIMIIBI apXUTEKTYPHOTO OLIeHKOU
MOCTPOEHUSI COBPEMEHHBIX JTMHEUHBIX MHTerpajbHbIX
MHKDPOCXEM
Mopayas 2
Juppepenyuanvubili kackad (JK) kak ocHoeHas
cXema Kackaod 04151 UHMe2paabHOU cXembl
2.1 | OcHoBHas (knaccuueckas) cxema OIIK-1 3auert C
InbdepeHIManbHOrO Kackaja OLIeHKOU
2.2 | InddepeHanbHBINA Kackaf, C aKTHMBHOU OIIK-1 3auert C
(AMHaMHYeCKOM) Harpy3Kou OLIeHKOU
2.3 | lllymoBele cBoiicTBa M MapameTpsl AudepeHLIHanb- OIIK-1 3auert C
HOI'O Kackazja OLIeHKOU
2.4 | MeToabl TOJauu CuUTHajia Ha AuddepeHUaTbHbIN OIIK-1 3auet c
KacKaz, OLIeHKOM
Mopaynas 3
OcHoeHble cxembl 0a308blX U BCNOMO2AMenbHbIX
KACKaodo8 aHa/n0208blX UHMe2pa/abHbIX CXeM
3.1 | BxopaHble KacKa/ibl UHTErpaJbHbIX CXeM OIIK-1 3auet C
Ol[eHKOM
3.2 | BeixozHble KacKa/ibl UHTErPaJIbHBIX CXEM OIIK-1 3auet C
Ol[eHKOM
3.3 | UcrouHukn TOKa (reHepaTopbl CTaOW/IBHOTO TOKa OIIK-1 3auert C
(I'CT)) OLIeHKOU
3.4 | ICTOYHUKM HarpsyKeHUst OIIK-1 3auet C
Ol[eHKOM
3.5 | CxeMbl ciBUTa YpPOBHS MOCTOSTHHOT'O HarpsKeHUs OIIK-1 3auet C
Ol[eHKOM
Mopys 4
CxemomexHUKA onepayuoHHbIX ycuaumenetl
4.1 | Ob6uMe xapakKTepUCTUKU OTlepaljMOHHbIX yCUIUTeNel OIIK-1 3auert C
Ol[eHKOM
4.2 | OCHOBHbIe CBOMCTBa OIepaljMOHHBIX YCUIATeeN OIIK-1 3auert C
OL[eHKOM
4.3 | OcHOBHbIe TTapamMeTpbl OMePaLIMOHHBIX YCUIUTeen OIIK-1 3auet C
Ol[eHKOM
4.4 | PaboTa omepaioHHOTO YCHU/IMTe/s] C 0OpaTHOM CBSi- OIIK-1 3auet C
3bI0 OLIeHKOH
Mopayas 5
. AHano0208ble ycmpoticmea Ha OCHOB8e OnepayuoHHbIX
ycuaumesnet
5.1 | JluHeliHble W HeJMHEHHBIE CXeMbl Ha 0a3e oreparu- OIIK-1 3auet C

OHHBIX yCHJ'IHTEJ'IEﬁ U MeTOJbI X pdCUeTd

OL[eHKOM




5.2 | AktuBHble GuAbTpel Ha 0a3e  orepalMOHHBIX OIIK-1 3auert C
yCUIIUTe el OLIeHKOH
Mopaynb 6
Muxkpocxembl CBY duanazoHa

6.1 | O6miue 1oI0KeHUs OITK-1 3auet c

OL[eHKOM

6.2 | DnemeHTHas 6a3a 3nekrponukd CBU OIIK-1 3auet C

OL[eHKOM
6.3 | UnuTerpanbsHbie CBY TpaH3UCTOPHI OIIK-1 3auet C
Ol[eHKOM
6.4 | MoHOJ/IUTHBIE UHTETrPa/IbHbIE MUKDPOCXEMBbI OIIK-1 3auet C
OL[eHKOM
Mopyns 7
ITpobaembl nosblleHUs cmeneHu UHme2payuul.

7.1 | Ilpo6neMbl  TOBBILIEHUS] ~ CTeleHW  MHTerparuu: OIIK-1 3auert C
TeHJeHLUH pa3BUTHS MUKPO3JIEKTPOHUKH, OLIeHKOI
HaHO3JIEKTPOHUKA - JIoOTUYecKoe pasBUTHe
MUKPO3/IEKTPOHUKK. bapbepbl Ha myTH Iepexoza
OT MHMKpPO- K HaHOJIeKTPOHUKe: (u3nueckue,

TeXHOJIOTUYEeCKHe, HaJe)KHOCTb W JI0JIFOBEUHOCTb,
9KOHOMHUECKHE U UHGPACTPYKTypHble Oapbepsbl.
ITpumeps! nipeoiosieHyst 6apbepoB.

KpuTepuu onjeHMBaHus KOMIeTeHI[UH (pe3y/1bTaToB)

1). YpoBeHb ycBOeHUs MaTepuasa, IpeJyCMOTPEHHOTO MPOrpaMMOH.

2). YMeHUe aHaIM3upoBaTh MaTepyaJl, yCTaHaB/IMBaTh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U.
3). OTBeThI Ha BOIPOCHI: TIOJTHOTA, apTYMEHTHPOBAHHOCTh, YOeXX/1eHHOCTh, yMeHHe

4). KauecTBo oTBeTa (ero CTpyKTypa, JIOTUUHOCTb, YOEXKeHHOCTh, 00111ast SpyAULMS)
5). Ucnonb3oBaHue JONIOTHUTE/IBHOU JIMTEpaTyphbl MPU MOATOTOBKE OTBETOB.

YpoBeHb OCBOEHMsSI 3HaHUM, yMeHWl UM HaBBIKOB IO [AWCLUIUIMHE OLIeHHWBaeTcs C
VICTI0/Ib30BaHUEM CrIe/yIoLLel HIKasIbl:

«OTIMYHO» 3aCTy)KUBAET CTYAEHT, 00HAPY)KUBIIUK BCECTOPOHHEE, CUCTEMaTHUecKoe 1
riybokoe 3HaHHe y4eOHO-TIPOrpaMMHOTO MaTepuasa, yMeHHe CBOOOJHO BBIMOJHSATH 3aJaHus,
TIpelyCMOTpeHHble TIPOTPAMMOM, YCBOUBIIMI OCHOBHYHO W 3HAKOMBIM C JOTIOJTHUTEIbHOM
JIUTepaTypoi, peKoMeHZI0BaHHOM nporpamMMoii. Kak rnpaBusio, orjeHKa «OT/IMUHO» BbICTaBJISIeTCS
CTy/leHTaM, YCBOMBILUKM B3alMOCBSI3b OCHOBHBIX TOHSTUM AWCLMIVIMHBI B UX 3HAUeHUU JJisi
nipuobpeTaemoii rpodeccuu, POSIBUBIIKMM TBOPUECKHE CIIOCOOHOCTH B IOHUMAaHWH, U3/I0’KeHUU
¥ MCTI0J/Ib30BaHNUH Y4eOHO-TTPOrpaMMHOTO MaTepHara.

«Xopomo» 3aciIy)KUBaeT CTYAEHT, OOHapy)KUBILWK TIOJIHOe 3HaHWe yuyeOHO-
MIPOrpaMMHOTO MaTepHaJia, YCIIelIHO BBITIOHSIOLIUM MpelyCMOTPeHHbIe B IIpOrpamMMe 3a/jaHus,
YCBOUMBIINN OCHOBHYIO JIUTEpaTypy, PeKOMeH/J0OBaHHYIO B rporpaMMe. Kak rpaBusio, orjeHKa
«XOpOILIO» BBICTABJISIETCS CTY/ZieHTaM, TOKa3aBIIMM CHCTeMaTHUyeCKWd XapakKTep 3HaHWW IO
JVCLIUTUTAHE W CIOCOOHBIM K WX CAMOCTOSITEJTbHOMY TIOTIOJIHEHHIO M OOHOBJ/IEHHIO B XO7e
JanbHelel yueOGHOM paboThl U IPodecCHoHaIbHOM 1eSITe/TbHOCTH.

«Y AOB/IETBOPUTE/IbHO» 3aC/Ty)KUBAeT CTYAEHT, OOHapy)KMBLIWKA 3HAaHUS OCHOBHOTO
y4eOHO-TIpOTpaMMHOTO0 MarepHaia B o00Obeme, HeoOXOAWMOM [Jisi [JajbHeinedl yuebbl U
nipeAcTosAIeld paboThl TO CHEeLMaJbHOCTH, CIPABJSIOMIMNACS C  BBITIOJIHEHUEM 3a/IaHW,

4



NpelyCMOTPEHHBIX IIPOrPaMMOM, 3HAKOMBIM C OCHOBHOW JIATEpPAaTypoM, PeKOMEH/0BaHHOU
nporpamMMoii. Kak TmpaBW/o, OLIEHKA «YAOB/IE€TBOPUTEbHO» BBICTAB/ISeTCS CTYJeHTaM,
JOMYCTUBIIMM TOIrPELIHOCTY B OTBETE HA 3aueTe M MPU BbINOJHEHWH >5K3aMeHalMOHHbIX
3alaHui, HO 00/IaJAOIIMM HeOOXOAUMBIMU 3HAHUSIMU /ISl MX YCTPAHEHMs T0J] PYKOBO/ICTBOM
riperiofiaBaTess.

OneHKa «He 3a4TeHO0» BBICTAB/ISIETCS CTY[EeHTYy, KOTOPbIM He CIIpaBUICs Oojiee ueM C
50% BOTpOCOB W 3aJjaHuii OueTa, B OTBeTaX Ha Apyrve BOIPOCHI AOMYCTU/ CyllleCTBeHHbIe
ornbku. He MOXKeT OTBETUTD Ha JIOTIOJIHUTE/IbHbIE BOTIPOCHI, TMpe/i/IoyKeHHbIe TIpero/jaBaTesieM.
Kak mpaBumo, oljeHKa «He 3auTeHO» CTaBUTCS CTyJeHTaM, KOTOpble He MOTYT MNPOJO/DKUTH
oOyueHWe WIM TPUCTYNUTb K TpodecCHOHa/NbHON [esiTe/IbHOCTH 10 OKOHUaHWM By3a 0Oe3
JIOTIOJTHUTE/IbHBIX 3aHATHM M0 COOTBETCTBYIOLLeHN AUCLIUIIIMHE.

Tunogele KOHTPOJIBHBIE 3adHUA UJIW UHbIE MdTepHaAJIbI

TunoBble 3aaHKA [/Isi CAMOCTOATETHHOM PadoThI
YreHune, aHa/lMM3 U KOHCIIEKTUPOBAHWE HAyyHOW JIMTEpPATyphl MO TeMaM U TpobjemMamM
Kypca.
OTBeThbI Ha KOHTPOJIbHBIE BOTIPOCHI U pellieHre 3ajiau U3 yueOHMKa.
KoHcrekTrpoBaHHe, aHHOTUPOBAHKWE HaYUHBIX ITyO/THKAIUH.

IlepeueHb J1a00paTOPHBIX PAOOT U BOMPOCOB /1A KOHTPOJIA

Ne
pabor Ha3Banue 1abopaTopHO¥ pabOThI M BOIIPOCHI /11 KOHTPOJIS
bl
1 HccnefoBanue HeMHBEPTUPYHOIIMX YyCWIMTe/led Ha ONepanyioOHHOM

yCcu/IuTes1e
1. OnepauuonHeii  ycwidrens  (OY):  omnpegesneHue,  YCJIOBHbIe

0603HaueHus], 00II[Me XapaKTePUCTUKH, CXeMa BK/IFOUeHUs], yCI0BUe OasaHca.

2. OnepauuoHHbii ycunutens (OY): nonstve upeanbHoro OY u ero
OCHOBHbIe cBoicTBa. /lBa mpaBwia aHamu3a OY. Otivume peambHoro OY oOT
W/leaJIbHOTO.

3. CTpyKTypHble CXeMbl CTaH/JApPTHBIX OMNepalyoHHbIX ycunutened (OY).
Ha3snauenne BXxopsAlux B HUX KackafoB. OtTauude [AByXKacKaJHOM OT
TpexKacKaJHON MOJIeNH.

4. OcHOBHbIe MMapaMeTphl orepaljuoHHoro ycuautens (OY):

a) Ko3(pPULIMeHT yCcr/IeHus], BXOAHOE U BbIXOJHOe CONIPOTHUBIIEHHSI;

6) HarpspkeHUe CMellleHUsi HyAs U KOI(Q@ULIMeHT BJUSHUS HCTOYHUKA
MTUTaHUS;

B) TemrnepaTypHbIM Apel( HamnpsyKeHUs CMeIleHUs HyJisl, BXOJHOW TOK M
Pa3HOCTh BXO/IHBIX TOKOB U UX TeMIlepaTypHbIi peiid;

I) yacToTa €JUHWYHOIO YCW/IeHWs, CKOPOCTb HAapacTaHWs BBIXOJHOTO
HarnpshKeHUsl, BpeMsi BOCCTaHOBJ/IEHUSI.

5. Pa6ora omnepauyonHoro ycwmwrens (OY) c o0OpaTHOW CBSI3bIO.
KosdduienT nepesaun obpaTHON CBsi3d, KO3bduireHT ycuaeHus OY ¢ yuetom
oOpaTHoOM CBsi3U, UX CBsI3b B UjeasibHOM OY.

6. AMIIMTYZAHO-YaCTOTHasl XapaKTepHUCTHKA OIepaLidOHHOIO YCUINTENs
(OY). Ces3b K03 uLeHTa ycruaeHus U Moaockl nponyckanus OY.




7. Bonpocel yCTOMYMBOCTM OIEpPALjMOHHBIX YyCUIUTeNer. Y CIoBUe
YCTOMUYMBOCTH M BHYTPEHHSISI KOPPEKLUSI.

8. HewunBepTupylouuii ycuiuTenb Ha ONEPaLMOHHOM  YCUJIUTeJIe.
Kosdpduipent ycuneHusi, BXOJHOe U BBIXOJHOE COINPOTUB/EHUS. BusHue
napameTpoB peasbHOro OY Ha AHaMUYeCKUH AuanasoH yCUauTess. JJoCTOMHCTBa
Y HeIOCTaTKU.

9. HeuHBepTUpyIOLMK YCWINATENb-NIOBTOPUTENb HA  OINEepaliOHHOM
ycunutene. Kos@@uumeHT ycuneHusi, BXOJHOe U BBIXOJHOE€ COIPOTHBJIEHUS.
Bmusnue napamerpoB peanbHoro OY Ha JUHAMMUYECKUM [Maria3oH YCUIUTeJIs.

JocTonHCTBa M HEAOCTATKHU.

NccnepoBanue WHBEPTHPYWINMX YCU/IWTe/leld Ha oOnepanyioHHOM
ycuamTesne
1. ViHBepTHpYyIOLMM YyCWIWTeNb Ha omnepaluoHHOM ycunurtesne. KoadduuyeHT

yCHU/IeHHs1, BXOZHOEe U BbIXO/JHOe COTIPOTUBJIeHUs. BsiHie apaMeTpoB peasbHOTrO
OY Ha iMHaMWUeCcKui [uara3oH ycuiuTessi. JJoCTOMHCTBA U HeZIOCTAaTKU.

2. IlpeobpasoBaTenb  TOK-HalpspkeHWe Ha  OMepalMOHHOM  yCUJIWTesIe:
MIpUHLUMTIMA/IbHAs CXeMa, BBbIBOJ, MaTeMaThueckoil 3aBUCMMOCTH Upgpx = = f (Ipx)
Y aHa/IU3 CXEeMBI.

3. IlpeoGpasoBaTenb  HarpspkeHHe-TOK Ha  OMepaljMoOHHOM  yCUJIUTesie:
MpUHLMTIMAIbHAs CXeMa, BbIBOJ, MaTeMaTuueckou 3aBucumoct Iy = [ (Upx) u
aHasn3 cxembl. BonbTMeTp NOCTOSIHHOTO TOKa.

4. Cymmaropsl (CyMMUpYIOLMe YCUIUTENN) Ha ONepaljuoOHHbIX YCUIUTENsX:
TIPUHLIUITHATBHBIE CXeMbI ¥ TIPUHLIUTIBI paOOTHI.

5. AHasIoroBbIl BeIUMTAaTeNb (YCUINUTE/b Pa3HOCTHOTO CHMI'HAsIa) Ha OrepaLyoHHOM
ycumuTesie. CxemMa ¥ IPUHLIUT pabOThL

6. AHa/IOTOBBIM HHTErpaToOp Ha OIEepaLMOHHOM YCWIWTese: TPUHLIMITHA/IbHAs
CcXeMa M BBIBOJl MaTeMaTUUeCKOM 3aBUCUMOCTH Uppix = [ (Upx).

7.  AnHanoroBbli  Ju(QepeHLMAaTOp ~ Ha  ONEpPaLMOHHOM  YCUJIUTEJe:
MIPUHLUMTIMA/IbHAs CXeMa U BbIBOJl MaTeMaTHueCKOW 3aBUCUMOCTH Upprx = f (Ux).

8. Ycwmutenb € peryMpyeMbIM CABUTOM (ha3bl Ha OMeEpaLMOHHOM YCUIIATEIe:

TIPUHLMIIMA/IbHAA CXeMa M BBIBOJ, MaTeMaTHueckoil 3aBucumoctu E==Sf(R}
aHaJIM3 TI0IyueHHOro BbipakeHusi pu [ > 0.

9. Ycunurenb ¢ peryaupyeMbiM KO3(P(ULMEHTOM YCHIeHUsI Ha OIepaljiOHHOM
yCUuTese: MPUHLUITKAAIbHAsE CXeMa, BBIBOJ| MaTeMaTHuecKol 3aBucumoctu K, = f
(R), aHany3 MOy4YeHHOTO BbIpaKEHUS.

10. Kowmrmapatopbl Ha OIEpalMOHHOM ycuiauTene  (aaroputM  paboThl,
MIPUHLIUMNA/IbHBIE CXEMBI).

11.  JlorapupmMupyrOIMi  yCHIUTENb  Ha  OMNEpaliMOHHOM  YCUJIUTEJe:
MIPUHLUTIMA/IbHAs CXeMa U BbIBOJl MaTeMaTHueCKOW 3aBUCUMOCTH Upprx = f (Ux).

HccnepoBanue akTHBHBIX (PU/IBTPOB H)KHUX M BEPXHHMX YacTOT Ha
onepanMOHHOM YCH/IUTe/Ie
1. Bugpl UIBTPOB U UX OCHOBHbIE XapaKTePUCTUKU. AKTHBHbIE (PUIBTPBI, UX




rpeuMyliiecTBa U HeIoCTaTKHU.

2. Iopsafok akTMBHOTO (pusibTpa U ero BausgHue Ha AUX n @YX (mokasaTh Ha
ripuMepe Kakoro-ambo ¢puisTpa).

3. JobpoTHocTh akTHBHOTO (unbTpa U ee BausHue Ha AUX u ®UX (rokasaThb
Ha TIpUMepe Kakoro-yinbo GpuibTpa).

4. TlpvHLMIBI TNPOEKTUPOBAHUSI AKTHMBHBIX (PUIBTPOB HAa OMNEepaLMOHHbBIX
ycunutensix. IlepemarouHas xapakTepucTuka, orpegeneHre AUYX u dUX wu3
repelaTOYHOM  XapaKTepUCTUKW. [IpUHLMMBI BBIOOpPA 3/1EMEHTOB AKTUBHBIX
(UIbTPOB Ha OTNEpaLMOHHBIX YCUIHATESX.

5. OcHoBHble TpeOOBaHUS, Ha OCHOBe KOTOPBIX pa3pabaThIBaeTCsi MeTOMKa
pacueTa akKTUBHBIX (UILTPOB. KpuTepru npoeKTHpoBaHus /51 HU3KOJ0OPOTHBIX,
cpenHe[0OPOTHBIX U BBICOKOI0OPOTHBIX aKTUBHBIX (PUJTBTPOB.

6. Husko00poTHbIE (PUALTPHI HKHUX YacToOT 1-ro, 2-ro U 3-ro ropsifika Ha
orepaoHHbIX ycuuTensax. CxemorexHuka, AYX u ®UX.

7. CxeMOTeXHHWKA CpeJHeJ0OpOTHBIX (PUIBTPOB HIPKHUX YacCTOT 2-TO TMOpsiKa
Ha orepaljMoHHbIX ycunuTensx. AYUX u dUYX.

8. BbicoKogOOpOTHBIE (UIBTPBI HWKHUX YaCTOT Ha OINepaLMOHHBIX
ycunutensix. CxemorexHuka, AUX n ®UX.

9. Husko00poTHbIe (UIBTPHI BEPXHUX UacTOT 1-ro, 2-ro ¥ 3-ro nopsijKa Ha
orepaoHHbIX ycuuTensax. CxemorexHuka, AYX u ®UX.

10. CxeMoTexHUKa cpeiHeJ0OPOTHBIX (HIBTPOB BEPXHUX UACTOT 2-TO MOPsiAKa
Ha orepaljMoHHbIX ycunuTensax. AYX u dUX.

HccnefoBanue T1O/I0COBOTO0 U PEXKEKTOPHOT0 AaKTHUBHBIX (DM/IBTPOB Ha
onepanOHHOM YCH/IUTe/Ie
1. TlpuHuumriel BbiOOpa 3/IeMEHTOB M pacueTa aKTHUBHBIX (UIBTPOB Ha

OrepallMOHHBIX YCUJIUTEJIAX.

2. HI/IBKO,E[O6POTHLIE I10JI0OCOBbBI€ AKTHBHbIE (l)I/I]I]:Tp]:I Ha OIl€epalfJMOHHBIX

YCUUTENISAX, UX cxemoTexHUKa, AUX u dUX.

3. CpenHenobpoTHbIe TIONIOCOBble AaKTUBHble (UIBTPbI Ha OINepalMuOHHBIX
YCUUTENISAX, UX cxemoTexHUKa, AUX u dUX.

4. BbICOKOZOOPOTHBIE TI0JIOCOBBIe aKTHBHbIe (WILTPHI HA OMEePaLMOHHBIX
YCUUTENSIX, UX cxeMoTexHUKa, AYX n ®YX.

5. Hu3kog00poTHbIE peXeKTOpHble aKTHMBHble (UJIbTPbI Ha OIepaljuOHHBIX

YCUIUTENSIX, UX cxeMoTexHuKa, AYX n dYX.

6. CpeaHemoOpOTHbIe peXEKTOpPHbIe aKTUBHbIe (GHUIBTPBI Ha OTEepPalMOHHBIX

YCUUTENISIX, UX cxeMoTexHUKa, AYX n ®YUX.

7. BbICOKO0OpOTHBIE peKeKTOPHbIe aKTHBHbIe (UIBTPHI Ha OTepaljuOHHbIX
YCUUTENISIX, UX cxeMoTexHuKa, AYX n ®YX.




Bompocel K 3auery
1. Uto Takoe uHTterpanbHasi Mukpocxema (MC)? Kakue 6siBator UC? @ynkimu UC? Uto

BXOJUT B MX cocTaB? Knaccugukaius 1Mo ypOBHIO CJIOXKHOCTH. YPOBHM CXEMOTEXHHUYECKOIO
ripezcrassienus VIC.

2. OCHOBHBIE CBOMCTBA KOMIIOHEHTOB WHTErpPa/JbHbIX MHUKpPOCXeM (TI0 CpaBHEHHUIO C
JUCKpeTHbIMHK). OCHOBHbIE NPUHLMIBI aPXUTEKTYPHOTO MOCTPOEHUS] COBPEMEHHBIX JIMHEMHBIX
VHTerpanabHbIX MUKPOCXeM (PacKpbITh CyTh Ka)KOT0 MPHHLUIIA).

3. [IpuHyunuaneHas cxema auddepenyuansHoro kackaza (AK). JuddepenimansHblii u
cvH(pa3HBI CUTHa/BL, KO3(MGULMEHTHI YCUIEeHHs, OTHOCUTeIbHOe oc/aabsieHre CUH(pa3HOTO
curHasa. [Touemy /1K sBisieTcss 0OCHOBHOM CXeMOM KacKaza [ UHTerpajbHOU CXeMbl?

4. TIpoxopHasi xapakTepyucTyKa AuddepeHLIMaTIbHOTO KackaZa: BbIBOJ, MaTeMaTHyecKou
3aBucMMOCTd Ix = f (Upx) ¥ rpadMKu TMPOXO/JHBIX XapaKTepUCTHK, aHa/JK3 TpexX obsacTei
rpaukoB.

5. CoiictBa guddepeHuranbHoro kKackaga ([AK): AvHamMuyecKuid [uarasoH,
[IBYXCTOPOHHEee OrpaHhuYeHHe, KPYTU3Ha INPOXOJHOU XapaKTepUCTUKU. BiusiHue BelMUMHBI U
crabunbHocTy I'CT Ha ycunurenbHble cBoiictBa K.

6. BxogHoe corpoTvBiieHHe U KO3h@UimeHT nepefauun audQepeHIMaIbHOTO Kackaja
(OK). OcobenHoctu paboThl B MHUKpopexume. [InMHamuueckass Harpyska. KoadduimeHnt
ycunenus JJK ¢ juHammyeckoi Harpy3Koi.

7. Metoapl mojauu CcurHaiza Ha Au@QepeHUManbHbIA KackaZ. JlocToMHCTBA |
HefocTaTku. TpeboBanust K ucTouHKKY ToKa (I'CT).

8. lymbl B muddepenrmansHoM Kackaze (JK): MCTOUHMKM IIyMOB, 3KBUBa/eHTHas
mymoBasi cxema. Kosgguiuent mwyma. [llymossie napametps! K.

9. Ucrounuku Toka (I'CT): onpeneneHue, Ha3HaueHHWe, JB€ OCHOBHBIE cXeMbl. CTI0COObI
TIOJTyYeHUs alllPOKCHMAaLIMK UCTOUYHUKA TOKa, O/IM3KOT0 K UeaTbHOMY.

10. OcHoBHast cxema I'CT Ha OUTIONSIPHBIX TpaH3UCTOpPaX. [TpUHIMIT PabOThl «TOKOBOTO
3epKaja.

11. WcTouHMK TOKa C JUOJHBIM CMeLleHWeM: TpPUHLMINWAIbHAs CXeMa, MPUHLUI
paboThl, JOCTOMHCTBA U HEJJOCTaTKH.

12. VICTOYHMKM TOKAa C JUOJHBIM CMeIlleHHeM C MacIiTabupOBaHUEM U [JISi CXeM C
MaJIbIMH TOKaMU: TIPUHLUIAAIbHBIE CXeMbI, TIPUHLUI PabOThI, JOCTOMHCTBA U HEJOCTATKH.

13. Cxema TOKOBOTO 3epKasna YuacoHa. [IpuHLuI paboThl, JOCTOMHCTBA.

14. Cxema I'CT c mepeBepHyTOM Harpy3koul. IIpuHIMI pabOThl, JOCTOMHCTBA W
HeJ0OCTaTKU.

15. Ilpumenenme [I'CT B KauecTBe juHamuyeckod Harpysku. ['CT Ha
JIBYXKOJUIEKTOPHOM TpPaH3UCTOpe.

16. VicTouHMKM TOKa Ha TOJIEeBBIX TpaH3ucTopax. [IpuHIMNMaIbHbIe CXeMbl, TPUHLMI
paboThl, JOCTOMHCTBA U HEJJOCTaTKU.

17. Vicrounuku HarpspkeHusi. TpeOoBaHMSI K MCTOYHHMKAM HampsDKeHUs. VCTOUHMK
HaMpsDKeHWsT Ha SMUTTEPHOM TIOBTOpUTEJe: TIPUHLIMITMAIbHAS CXeMa, TPUHLMIT paboThl,
JIOCTOMHCTBA U HeZIOCTaTKU.

18. NcTouHuku Hallpsi>KeHM . TPE6OBaHI/IH K HCTOYHHMKAM HaAIIPpsAXKEHUA. HcTouHuK
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HanpspKeHWst Ha crabunutpoHe. [IpUHLMNMAIBHAS CXeMa, MPUHLMI paboThl, JOCTOMHCTBA U
HeJI0CTaTKHU.

19. Vcrounuku HampspkeHusi. TpeOoBaHMSI K MCTOYHMKAM HampsDKeHUs. VCTOUHMK
HarnpsbkeHUst Ha JWOJHOM Lierouke. [IpyuHIMNUanbHas cxeMa, MPUHLMI paboThl, JOCTOUHCTBA U
HeJI0CTaTKHU.

20. VicTouHuku HampspkeHusi. TpeOoBaHMSI K WCTOUHMKAM HarmpspkeHus. Kackagpl ¢
HeCKOJIbKUMH MCTOYHUKaMU HaMpsDKeHUs OT OJHOTO ONIOPHOTO HalpshKeHMUs.

21. VICTOUHMKM OTIODHOTO HampsDKEHHWs:: OCHOBHOe TpeOoBaHMe U CIIOCOOBI ero
Joctkenusi. O61acTy NMpUMeHeHUs] ICTOUHUKOB OTIOPHOTO HarpsbkeHUst. VICTOUHMK OMOpPHOTO
HarpspKeHWst Ha CTaOMTUTPOHE, TIPUHLIUM paboThl, JOCTOMHCTBA M HEJJOCTATKH.

22. CxeMbl CBUra YPOBHS TIOCTOSIHHOTO HAIpsDKEHUS: OrpejesieHre, HeoOX0JUMOCTb,
OCHOBHbIe 33/lauyd. Cxema TpaHCIATOpAa YPOBHSl Ha PE3WCTUBHOM [leNuTesie: NMPUHLMNNA/IbHAS
cxema, TPUHLIMIT paboThl, JOCTOMHCTBA U HEJIOCTaTKU.

23. CxeMbl CBUra yYPOBHS TIOCTOSIHHOTO HAIpsDKEHUS: OrpejesieHre, HeoOX0JUMOCTb,
OCHOBHBIe 3ajaud. Cxema TpaHC/ISATOpa YPOBHS Ha CTaOWIMTPOHE: TIPUHIMITHAIBHAs CXeMa,
TIPUHLUT paboThI, JOCTOMHCTBA U HEIOCTATKH.

24. CxeMbl CBUra yYPOBHS TIOCTOSIHHOTO HAIpsDKEHUS: OTpejesieHre, HeoOX0JUMOCTb,
OCHOBHble 3ajaud. (Cxema TpaHCISTOpa YPOBHA C WCIIO/Jb30BaHWEM [UOJHOW LIeMOYKU:
TIPUHIIUITHATBHAS CXeMa, TIPUHLUIT PabOThI, JOCTOMHCTBA U HEZOCTATKH.

25. CxeMbl CZJBUTA YPOBHsI IOCTOSTHHOTO HarpsDKeHUsi: ompefiesieHre, Heo0X0IUMOCTb,
OCHOBHBbIe 33/jaud. Cxema TpaHC/IATOpa YPOBHS C MCMO/b30BaHHEM KOMOWHAL[MM Pe3UCTHBHOTO
kackazia 1 ['CT: npuHIMNUanbHas CXemMa, IPUHLIMI paboThl, JOCTOMHCTBA U HEIOCTAaTKU.

26. OnepauyonHeii ycumutenb (OY): orpefeneHue, ycaoBHble 0003HauyeHUs, oOIiye
XapaKTepUCTUKH, CXeMa BK/IIOUeHHs], yeiioBre OaaHca.

27. OmnepauuoHHbi ycunutens (OY): monsthe ujeanbHoro OY U ero OCHOBHbIE
cBoicTBa. [IBa mpaBuia aHanrsa OY. Otivune peasbHOoro OY OT UzeanbHOroO.

28. CTpyKTypHbIe CXeMbl CTaHJAPTHBIX OorepaluoHHbIX ycuauTeseit (OY). Ha3HaueHnue
BXOJSAIIMX B HUX KacKazloB. OT/Mure ABYXKacKaJHOU U TPeXKacKaJHOU MO/e/u.

29. OcHOBHbIe TapaMeTphl orepaloHHOro ycunuress (0OY).

30. Pabota omeparonHoro ycunutens (OY) c obpaTHoi cBsizblo. KosadduimeHTt
riepeZiaul 0OpaTHOM CBsi3H, KO3pduiLeHT ycuneHusi OY ¢ yueToMm oOpaTHOM CBSI3U, UX CBSI3b B
npeasbHoMm OY.

31. AMIIMTYJHO-YaCTOTHAsl XapaKTepuCTHKa orepaloHHoro ycuiuress (OY). Cesizb
K0o3(¢¢uieHTa ycuieHu s ¥ 1oJ10ckl mponyckanus OY.

32. Borpockl yCTOWUYMBOCTH OIEpaLMOHHBIX YCUIUTeNeld. Y CJI0BUe YCTOMUYUBOCTU U
BHYTDPEHHSIS1 KOpPeKLHs.

33. HeunBepTupyroljye ycuiuTenb U TOBTOPUTEb Ha OINEpPaLjMOHHOM YCHUJIUTEJe.
Kosdpduipent ycunenus, BXOJHOe W BBbIXOJHOE COINPOTHB/eHUs. BivsHue napaMeTpoB
peasibHOro OY Ha AMHAMUUeCKUW Juana3oH ycuauTens. [JoCTOMHCTBAa U HeJOCTaTKHU.

34. VIHBepTUPYIOLIMM YCUIUTE/Nb Ha OlepaloHHOM ycuiuTene. KosgduiyeHT
yCUJIEHUs, BXOJHOe U BBIXOJHOE COIpOTHB/IeHUsd. BiusHve napameTpoB peanbHoro OY Ha

I,E[I/IHaMI/I‘—IeCKI/II‘/JI AWdIld30H YCHU/TUTEJIA. ,[[OCTOI/IHCTBEI N HeJOCTAaTKU.



35. CxeMOTexHMKa HEMHBEPTUPYIOLIUX W MWHBEPTUPYIOLIUX YCWIATeNed Ha
OrepaLMOHHbIX YCUINTEeSIX C MUTaHWeM OT OZHOIOJ/IIPHOTO MCTOYHUKA NUTaHus. [loCTOUHCTBA
Y HeJIOCTaTKU.

36. [lpeobpa3oBarenb  TOK-HarpsbDKeHWe  Ha  OMNEpaljMOHHOM  YCUJIUTesie
(MpuHLMIIMaNbHAs CxeMa W BbIBOJ, MaTemathueckoil 3aBucumoctd Uppx = f (Ipx), aHamm3
CXeMBlI).

37. [lpeobpa3oBarenb  HalpspKeHHWe-TOK ~ Ha  OMEepaljMOHHOM  YCUJIUTesie
(MpuHLMIIKANbHAsE CxeMa W BBIBOJ, MaremaTthueckoi 3aBucumocTtu Iy = f (Upx)). BonbT™eTp
MOCTOSIHHOTO TOKa.

38. CymMaropsl (CyMMUDYIOLLIYE YCUIUTENIN) Ha OTepaljuOHHbIX ycunuTensx CxeMbl U
TIPUHLIUIIBI PaOOTHI.

39. AHasoroBbl BblUMTaTeNb (YCUIMTE/Nb Pa3HOCTHOTO CUTHajga) Ha OMepaliOHHOM
ycwmuTesie. CxemMa U IPUHLIUIIBI PaOOTHI.

40. AHa/IOrOBBIM MHTErpaTOp Ha OMepaljMOHHOM yCUiuTese (MpUHLMIIManbHas CxeMa 1
BBIBO/I MaTeMaTHUUeCKOM 3aBUCUMOCTH Ugprx = [ (Upx)).

41. AnanoroBbii Au@depeHIMAaTOpP Ha OMepalOHHOM ycuauTese (MpUHLMIHA/IbHAS
cXeMa M BBIBOJl MaTeMaTUUeCKOH 3aBUCUMOCTHU Uppx = [ (Upx)).

42. YcunuTenb C peryjvMpyeMbIM CABUTOM a3kl Ha OIEpAaLOHHOM YCUIIUTesIe

(HPI/IHL[I/IHI/IaJ'IBHaH CcXeMd MW BBIBOJ MaTeMaTUUeCKOM 3aBHCHUMOCTH Ku = f(R), dHaJ/In3

T0JIy4eHHOTO BbipakeHUs Tipu f > 0).

43. Ycunutenb C peryjdpyemMbiM KO3(P(UIMeHTOM YCUeHUsI Ha OrlepaldoOHHOM
ycunurene (MPUHLMIIMANbHAS CXeMa, BbIBOJ, MaTeMaTuueckoi 3aBucumoctu K, = f (R), rpaduk
3aBMCUMOCTH M aHa/IM3 TI0Jy4YeHHOTO BbIPa)KeHHs).

44. KomrapaTopbl Ha OMepaljioHHOM yCuiuTesie (aropuT™ paboThl, PUHLUTHAATbEHBIE
CXeMBlI).

45. Jlorapu(MUpYOLMKA YCUIWTeIb Ha ONepaliOHHOM YCuaWTese (TMpUHLUIIMANIbHAS
cxXema Y BbIBO/| MaTeMaTUueckoi 3aBUCUMOCTH Upprx = f (Upx))-

46. OcHOBHbIE BU/bI (GUIBTPOB U UX OCHOBHbIE XapaKTEPUCTUKWA. AKTUBHBIE (DPU/IbTPBI:
NperMyIllecTBa U HeJJOCTaTKU.

47. IlopsiioK akKTUBHOTO (PUIBTPA Ha OMEepaLiMOHHOM YCU/IWTese U ero BausHue Ha AUX
1 ®UX (mokasarb Ha rpUMepe Kakoro-imbo ¢puibTpa).

48. o6bpoTHOCTh PU/IbTPa Ha OTEpPaliMOHHOM YCUIUTe e U ee BausiHue Ha AUX u ®UX
(mokasarb Ha rpUMepe Kakoro-imbo ¢puibTpa).

49. TIpyHLMNBI TPOEKTUPOBAHUS aKTUBHBIX (PU/IBTPOB Ha OMeEpaLjMOHHBIX YCUINTENSX.
[TepepaTouHas xapakTepucTuka, onpegeneHrne AUX u @YX 13 repeflaTOUHON XapaKTepUCTUKU.
[TpuHLUIIBI BEIOOpA 371eMeHTOB aKTUBHBIX (DUIBTPOB Ha OTepPaljMOHHBIX YCUTUTEISIX.

50. OcHoBHBIe TpeOOBaHUs, Ha OCHOBe KOTOPBIX pa3pabaThiBaeTCs MeTOJMKa pacueTa
aKTUBHBIX (UIBTPOB. KpuTepuu MpoeKTUPOBaHUs i1 HU3KO/JOOPOTHBIX, CpeAHeI00pPOTHBIX U
BBICOKO/IOOPOTHBIX aKTUBHBIX (PUIBTPOB.

51. AKTUBHBbIe HH3KOJOOPOTHbIE (UIBTPbI HIWKHMX 4YacToT 1-oro, 2-oro u 3-0ro

Mopsi/iIKa Ha ornepalMoOHHbIX ycuuTensx. Cxemorexuuka, AUX n UX.
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52. BbicokogoOpoTHBIE (UALTPHI HIDKHUX UYaCTOT Ha OIEPALMOHHBIX YCUIUTEJISIX.
CxemoTtexHuka, AUX u @YX, 10CTOMHCTBA U HEJOCTATKHU.

53. CxeMOTexXHUKA CpefHeJ0OpOTHBIX (UIBTPOB HIKHMX YaCTOT 2-0r0 TIOpsJKa Ha
onepanoHHbIX ycuurensax. AUX u UX.

54. AKTUBHBIe HU3KOZOOpOTHBIe (UIBTPHI BEPXHUX uacTOT 1-oro, 2-oro u 3-0ro
TopsiZika Ha orepalvoHHbIX ycuuTensax. CxemorexHuka, AUX u OUX.

55. CxeMOTeXHHKa CpeAHeAOOpPOTHBIX (PUIBTPOB BEPXHUX UYACTOT 2-OT0 TOpsJKa Ha
onepanoHHbIX ycuurensax. AUX u UX.

56. Hu3ko00poTHBIE TO/I0COBBIE aKTUBHbIE (DM/IBTPLI Ha OMEepPaLMOHHBIX YCHUIUTEJISIX.
CxemorexHuka, AUX u dUX.

57. CpegHe100pOTHBIE 110JI0COBbIe aKTUBHBIE (DM/IBTPHI Ha OMepaliMOHHbIX YCUTUTEISX.
CxemorexHuka, AUX u dUX.

58. BbicOKO0OPOTHBIE MO/I0COBbIE AKTUBHbIE (PUIBTPBI Ha OTePALMOHHBIX YCUIUTEISIX.
CxemotexHuka, AYX u @YX, 10CTOMHCTBA U HEJOCTaTKHU.

59. Hu3komoOpOTHBIM U CpeJHeJOOpDOTHBI  peXKeKTOPHbIe aKTHBHbIE (UIBTPHI Ha
ornepalMoHHbIX ycuurensax. CxemorexHuka, AUYX n ®UX.

60. BbicoKoJ0OpPOTHbIE pEXXEKTOpHble aKTHMBHble (UIBTPhl Ha OlNepaLMOHHBIX
ycunutesnsix. Cxemorexuuka, AUX u @YX, 1ocTOMHCTBA U HeJOCTAaTKH.

61. BxogHble KacKaZibl OTepaLMOHHBIX YCU/IWTe/eii: OCHOBHble TpeOOBaHMsl, TUIIOBbIe
CXeMBI.

62. CriocoObl TIOBBIILIEHUS] BXO/IHOTO COTIPOTHBI/IEHUS BXO/IHBIX KaCKa/l0B OTepaLMOHHBIX
ycunuTened. Vcrionb3oBaHue cxemsbl JlapavHrToHa (MPUHLMI MOJMYYeHUs] BBICOKOTO BXOJHOTO
COMPOTUBJIEHHS, IPUHLMITHAIbHASA CXeMa).

63. CriocoObl TIOBBIILIEHUST BXO/IHOTO COTIPOTHBI/IEHHS] BXOJHBIX KaCKa/l0B OIMepaLMOHHBIX
ycwiuTeneld. Vcrosib30BaHUWe TPaH3UCTOPOB CO CBEPXTOHKOW 0a30¥ (NMPUHLIMIT TOJTy4eHUst
BBICOKOI'O BXO/IHOTO COIPOTHMBJ/IEHUS, IPUHLUMNNA/IbHAS CXeMa).

64. Crioco0Obl TIOBBILLIEHUS] BXO/IHOTO COTIPOTUBI/IEHUS BXO/IHBIX KaCKa/l0B OTepaLMOHHBIX
ycunuTened. Mcronb3oBaHWe TOJEBBIX TPaH3UCTOPOB (MPUHLMIT TOAYYeHHUS BBICOKOIO
BXO/IHOTO COTPOTHUBJIEHUS, IPUHLUINHNA/IbHBIE CXEMBbI).

65. BbixoAHble KacKajbl OIepalMOHHBIX YCUIWTe/eil: OCHOBHble TpebOoBaHUs,
[pakTHUYeCcKue CXeMbl.

66. Mukpocxembl CBY jauama3oHa: akKTyaJbHOCTb, THOpHZHAsi W MOHOJIMUTHAsI
TeXHOJIOTUH, OCHOBHBIE MaTepyallbl.

67. Mukpocxembl CBU frana3soHa: IMHHAY MeXCOeIMHeHWH U [IaCCUBHBIE 3/1eMEeHTHL.

68. Mukpocxembl CBY fuaria3oHa: akTHBHbBIE 3/IeMEHThI U MaTepuasibl, UCII0J/Ib3yeMble
J1s1 co3panust coBpemeHHbIXx CBY TpaH3uCTOpOB.

69. MoHonuTHble uHTerpasbHble cxeMbl (MUC): OCHOBHbIE THUIBI MCIOJIb3YeMbIX
TPaH3UCTOPOB M MX CpaBHEHUEe IO YaCTOTHBIM CBOWCTBAaM. TeHJeHLIMM pa3BUTHUS TEXHOJIOTUU
usrorosienuss MUC.

70. Havana HaHO3Z/eKTPOHMKU. bapbepbl Ha IyTM Ilepexofa OT MHKpPO- K

HaHO3JIEKTPOHUKE.
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KoHTpo/IbHBbIE BONPOCHI AJ/Is OLeHKHU C)OPMUPOBAHHOCTH KOMIIeTeHI[UM
(Tpu OTBETe Ha BOIMPOC HeOOXOAUMO W3 TPUBE/IEHHBIX BADUAHTOB BbIOPATh TTPaBU/IbHbIE
OTBETHI)
1. OcHOBHBbIE CBOMCTBAa KOMIIOHEHTOB MHTerpaibHbIX cxeM (MC) 1o cpaBHeHHIO C
JACKPETHBIMU:
+ rapamMeTphbl UHTerpajbHbIX 3/IEMEHTOB 3HAUUTE/ILHO XYKe (1I0 HOMHUHAJTY, MOIITHOCTH,
TOYHOCTU) AUCKPETHBIX
- IapaMeTpbl UHTEerpa/lbHbIX 3JIEMEHTOB 3HAUMTE/IbHO Jyullle (1I0 HOMHUHA/TY, MOIIJHOCTH,
TOYHOCTU) AUCKPETHBIX
- UHTEerpaJibHble KOMIIOHEHThI UMEIOT MaJlbli pa30poC MapaMeTpoB B Pa3HbIX K3eMIUIPaxX
ogHOoMMeHHbIX MC
+ BHyTpHu MIC 3a cueT 6/IM3KOr0 pacrioyio’KeHHUs Ha TO/JI0’KKe OJHOT0 KPUCTasljla B MOJTHOM
HMHTepBaJie SKCITyaTallMOHHbIX BO3/eHCTBUM MapaMeTphl 3/IEMEeHTOB MPAKTUUYECKH U/IeHTUUHbI
WJIM JOCTaTOYHO CTPOrO TNPOMNOPLIMOHABHBI

2. OcHOBHas cxema KackKazia [/l UHTerpaJbHOU CXeMbl:
+ muddepeHLanbHbINA KacKaf,

- cxema ¢ O3

- cxeMa ¢ Ob

- cxema ¢ OK

3. Ins obecrieueHust pekuMa ycuieHus B AuddepeHIIMaTbHOM yCUTUTETLHOM KacKaje
HeoOXouMo:

- MI0/IaTh Ha BXO/Ibl O/JMHAKOBbIe CUTHA/bI

+ roJiaTh Ha BXO/bl OJWHAKOBBIE 0 aMIVIMTY/le, HO MPOTHUBO(a3Hble CUTHAJIbI

+ MoJiaTh CUrHa/l Ha OJUH M3 ero BXOJOB, 3a3eMJIMB BTOPOM

4. IluHaMuueckuii auana3oH auddepeHMaIbHOTO Kackaza:

+ B 2 pasa BblIllle, YeM y OJJMHOUYHOI0 TPaH3UCTopa B cxeme ¢ O3

- B 2 pasa HUXe, 4eM y OJJMHOYHOTO TpaH3ucTopa B cxeme ¢ O3

- TAKOM >Ke KaK y OJJMHOYHOI0 TpaH3ucTopa B cxeme ¢ O3

5. [luHamuuecKas Harpy3kKa, UcroJjib3yemasi B AuddepeHIiuaibHOM KacKajie, TI03BOJIsIeT:

+ O/IHOBPEMEHHO TOTYYUTh 00JIbIIIe BXOZAHOE COTPOTHB/IeHHe U KO3(hdHULIMeHT repeaaun

- TIOJIyUUTh OOJIbIIIee BXO/IHOE COTIPOTHB/IEHME TIPU TakoM e Ko3dduliireHTe nepeiau Kak B
IvddepeHLIMaIbHOM KacKa/ie C pe3MCTHBHOW Harpy3Koi

+ T0/TyunTh 00/IBILION KOIPPULIMEHT Tiepejauu, TPAKTUUeCKU He 3aBUCSIIHI OT TTapaMeTpPOB
TpaH3UCTOpa

6. ,Z[IIH IMATaHHWSA OITI€ePAalfMOHHOI'0 YCUJIUTEJIA Udllle BCero NCrioJb3yeTcs ABYXHOHHPHBIﬁ
WCTOUYHHK MUTAHUS. JTO IT03BOJISET

- MCTIO/Tb30BATh B €r0 COCTaBe OUIOJISIPHBbIE TPAH3UCTOPHI Pa3HOTO TUIIA TIPOBOAUMOCTH
- ACTI0JIb30BaTh B €r0 COCTaBe O/JHOBPEMEHHO OUIOJISIpHbIe U T0JIeBble TPaH3UCTOPbI

+ (hopMHpOBATh Ha €ro BbIXO/e ABYXIOJISIPHbIM BbIXOJHOW CUTHA

- UCII0/Ib30BaTh HU3KOBOJIbTHbIE UCTOYHUKY MTUTAHHUS

7. BbIxoZiHOe HanpshkeHue ONepaLoOHHOrO YCUTUTEIS

- MOJKeT ObITb 00JIbIIIe HATIPSDKEHUS MUTAHUS, €C/TH er0 COOCTBeHHBIN KOI(PQUIIUEHT YCHUTeHUS
oueHb 00JIBILION (COCTaB/ISIET COTHU THICSY)

+ He MOXXeT IIPeBLIIATh BeJIMUNHY HallpsDKeHUsI MUTaHWA IIpU JIIOOBIX €ro MapamMeTpax

- MOXXET OBITh 0O0JIbIIIe Hallpsi>KeHUsd MUTaHus, €eC/IM UCTOYHUK ITUTaHWA ABYXHOHHPHBIﬁ

8. YcnoBue b6anaHca OIIepallMOHHOI'0 YCHUJINTEJIA:

+ ec/ii BXOAHOe HallpsbKeHHe paBHO HY/I0, TO U BbIXOJHOE HAIlIpsDKEHNE PaBHO HY/IIO

- €CJIM BXOJHO€ HallpsbKeHHne 6osbIIIe HYJIsdA, TO BBIXOAHOE HalIpsDKEHHUE TOXKe 0oJIblIIe HYyJA
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- eC/I1 BXO/JJHOe HarpsbkeHue MeHbllle HyJIsl, TO BBIXOJHOe HarpsbkeHHe 00Jibllie HY/Is
- eCJIM BXOJJHOE HaTIpsDKeHHe 00JIbIle HYJIsI, TO BBIXO/IHOE HarpshKeHWe MeHbIle HYJIs
9. VieanbHbIH OTIE€palMOHHBIN YCUIUTENb UMeeT (BbiOepuTe Haubosiee MOJTHBIN OTBET)
- coOCTBEeHHBIN KO3(DMUIIMEHT YCUIeHHS TI0 HaMPsDKeHUI0 PaBHbIN 0eCKOHEUHOCTH

- 6ecKoHeUyHO 60JIbIIIOe BXOJHOE COTIPOTHB/IEHNEe

- HyJIeBOe BBIXO/IHOe COIPOTUBJ/IEHHUE

+ coOCTBeHHBIV KOIDPULIMEHT YCU/IeHHs TI0 HAITPsDKeHUIO paBHbIM OeCKOHEYHOCTH, OeCKOHEUHO
60J1bI110€ BXOZHOE COIPOTHBIIEHUE U HY/IEBOE BBIXO/[HOE COTIPOTHB/IEHNE B OECKOHEUHO
LIIMPOKOM MOJI0Ce YacTOT

10. PeanbHbIHI OHepaL[I/IOHHI-Jﬁ YCU/INTE/Ib B OT/IMUMH OT Ned/IbHOT'O UMeeT (B]:I6paT]: BCe
IMMpaBUJIbHbIE OTBETBI)

+ 6osbI1I0¥ cO6CTBeHHBIN KO3((ULIMEHT yCHeHu s TI0 HarpshKeHW0, HO He paBHbIH
OecKoHeUYHOCTH

+ 0CTaTOYHO OOJIBIIOe BXOAHOE COMpPOTHBIeHHe (COTHH KOM - MOM)
+ I0CTaTOUHO HU3KOE BBIXO/IHOE COTIPOTHB/IeHHe (0ObIUHO He IpeBbilliaeT coTeH OM)

- COOCTBEHHBIN KODOUIMEHT YCUIEHHS paBHbIN 0€CKOHEUHOCTH, OECKOHEUHO 00JIbIIoe
BXO/IHOE COTIPOTHBJIEHHE U HYJIeBOE BBIXO/IHOE COTPOTHB/IEHNE B OeCKOHEUHO LITMPOKOH MoJIoce
4acToT

- 6osbI110M cOb6CTBEeHHBIN KO3(hD(MULIMEHT YCUIeHUs TI0 MOLI[HOCTH

- 00/1b1110#1 COOCTBEHHBIN KOIPPULIMEHT YCUIeHUS 110 TOKY

11. IIpaBuno aHanM3a CxeM BK/IHOUYEHUS OTNepaLiOHHOTO YCUTUTEIS

- BBIXO/JHOE HarpspKeHHe He MOXKeT MPeBbIllaTh BeJIMUMHY HallpsDKeHUs MUTaHus

- BBIXO/JJHOE HarpsDKeHHe MOXKET ObITh 00JIblIle HaMpPsKeHWsI TTMTaHKsI, eC/TH UCTOUHHK MTUTAHUS
[IBYXIIOJISIPHBIN

- €CJIM BXOHO€ HallpsbKeHHWe PABHO HYJIIO, TO Y BBIXOAHOE HAIIPpSDKEeHWE PABHO HYJIIO
- €CJIM BXOJHO€ HallpsbKeHHne 6osbIiIe HYJIsdA, TO BBIXOAHOE HalIpsDKEHHUE TOXKe 0oJIblIIe HYyJA
- €CJIM BXOAHO€ HallpsbKeHWe MeHbIIe HYJIA, TO BBIXOJHOE HallpsDKeHHe OoJibliIe HYJA
- €CJIM BXOJHO€ HallpsKeHre 0oJIblIIe HYJisdA, TO BBIXOAHOE HalIpsDKEeHKWE MEHbIIIE HYJIA

+ BXO/IbI U/Iea/IbHOTO OTIepal[MOHHOTO YCUIHTES He TIOTPeO/ISIOT TOK OT LieNd UCTOYHHUKA
CUTHana, T.e. IBx=0

12. TlpaBu/o aHaIM3a CxeM BKJ/IFOUEHUSI OTepaliiOHHOTO YCUTATe/Ist
- BBIXOZJHOE HarpsDKeHHe He MOXKeT MPeBbIllaTh BeTMUMHY HarpshKeHUst MTUTaHUs

- BBIXOJJHOE HarpsDKeHHe MOXKET ObITh 00JIblile HAMpPsKeHWs TIMTaHKsI, eC/TH UCTOUHHK MTUTAHUS
[\BYXIIO/ISIPHBIN

- €CJIM BXOHO€ HallpsbKeHHWe PABHO HYJIIO, TO Y BBIXOAHO€E HAIIPpSDKEHHE PABHO HYJIIO
- €CJIM BXOJHO€ HallpsbKeHHne 6osbIIIe HYJIsdA, TO BBIXOAHOE HallpsDKeHHEe TOXXe 0oJIblIIe HYyJiA
- €CJIM BXOHO€ HallpsbKeHWe MeHbIIe HYJIA, TO BBIXOJHOE HallpsODKeHne OoibliIe HYJA
- €CJIM BXOAHO€ HallpshKeHHne 6osbIIIe HYJIdA, TO BBIXOAHO€E HAIIpsDKeHKE MEHbIIE HYJIA

+ MeXJy BX0ZlaMH{ HIea/lbHOTO OTIePAIjMOHHOT0 YCHIUTEIS YITPaBJIsiolliee HarpshDKeHre PaBHO
HYJTIO B JIF000M CxeMe BK/TFOUeHHs

13. KoadduiyeHT ycuieHUs oniepaliMOHHOTO YCU/IATEISE 3TO

+ OTHOILIeHUe ITpUpallieHUs] 3HaU€HHUs BbIXOHOI'O HaIlpPsDKEeHUs K BbI3BaBLIEMY 3TO IIpUpallieHue
3HAYEHHWIO BXOAHOI'O HAIIPsDKEeHUA

- OTHOILI€EHWE MdKCUMAJ/IbHOI'O 3HaUY€HHUA BBIXOAHOI'O HAIIPSDKEHUA K 3HAY€HHWIO BXOJHOI'O
Hallps>KeHUd
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- OTHOILI€EHWE MadKCUMAJ/IbHOI'O 3HaU€HUA BXOHOT'O HAIIPsXKEHHWA K MUHHUMA/IbHOMY 3HAYE€HHWIO
BXOJAHOI'O HalIpsKeHUs

- OTHOILI€eHHKE MMPpUPAllj€eHNs 3HaU€HUA BbIXOAHOI'O TOKA K BbI3BdABLIEMY 3TO IpHUPallleHHre
3HAYEHHWIO BXOAHOI'O HAITPsDKEeHUs

14. BXO,E[HOE COIIpOTUBJIEHHE OIT€EPALIMOHHOI0 YCUJ/IUTEJIA 3TO

+ BeJIMUMHA, PaBHasi OTHOLLIEHUIO MpYpallieHus1 BXOJHOI0 HalpshDKeHHUs K MpUpaleHuIo
aKTUBHOM COCTaBJISIOIEN BXOJHOTO TOKa

- B&JIMUKWHA, pdBHAs OTHOIIEHUIO ITPpUPAILeHHUA BBIXOJHOI'O HAIIPSDKEHUS K IMPUPAL€HHUIO
AKTHUBHOM COCT[:IBJ'IHIOLL{EI‘/JI BBIXOJJHOI'O TOKa

- B&JIMUKMHA, pdBHAsS OTHOLIEHUWIO ITPpUPAIIEeHKUS BBIXOJHOT'O TOKA K ITPHUPAIlleHWIO BXOAHOT'O
Hallps>KeHUd

15. BBIXO,E[HOE COIIPpOTHBJIEHHE OIT€EPALIMOHHOI'0 YCHU/IUTEJIA 3TO

+ BeJIMYMHAa, paBHast OTHOLLIEHHIO MPHPalleHUs BBIXOJHOT0 HaAIIPsDKEeHUS K BBI3BaBIIIel ero
AKTHUBHOM COCT[:IBJ'IHIOLLIEI‘/JI BBIXOJHOT'O TIOCTOAHHOI'O WUJIM CMHYCOXWAA/IbHOT'O TOKA

- BeJIMUMHA, PaBHAast OTHOILIEHHIO MPUPAILleHUs] BXOJHOTO HaMpsDKEeHHUs K TIPHUPAI[eHH0 aKTHBHOM
COCTABJISIFOIL[EM BXOZHOTO TOKa

- BeJIMUMHA, paBHasl OTHOILIEHUIO TIpUPAllleHHs] BbIXOJHOTO HaIpsDKeHUs K MpUpaleHuto
aKTUBHOM COCTaBJISIOLEN BXO/JHOTO TOKa

- B&JIMUKMHA, pdBHAsS OTHOLIEHUIO ITPpUPAIIEeHKUS BBIXOJHOT'O TOKA K ITPHUPAIlleHWIO BXOAHOTI'O
Hallps>KeHUd

16. Kak HeHy/eBasi pa3HOCTb BXOJHbIX TOKOB pPeajibHOT0 ornepaljuoHHoro ycunuresis (OY)
BJIUSIET HA MapaMeTpPbl YCUIUTEJIs, BBINIOJIHEHHOTO Ha 0CHOBe 3Toro OY?

+ yMeHbllIaeT AUHAMUYeCKUW [rara3oH ycunuresis Ha OY

- yMeHbIllaeT MMHMMAaIbHO BO3MOKHOE BXOZJHOe HanpsbkeHue ycunurens Ha OY

- yMeHbIllaeT MaKCHMa/IbHO BO3MOXKHO€ BbIXOZIHOE HarpshkeHue ycuauTesns Ha OY

- yBe/JIMUMBaeT MaKCMMabHO BO3MOXKHOE BBIXO/IHOE HarpsbkeHue ycuauTesist Ha OY
+ yBe/IMuMBaeT MUHUMAa/IbHO BO3MO)KHO€e BXO/IHOe HarpspkeHHe ycunuress Ha OY

- yBe/IMuMBaeT AMHAMUUECKWH Uanas3oH ycuauTens Ha OY

17. YacroTa €IVMHNUYHOI'O YCHUJ/IeHHS, OTHOCAILAACA K JIMHaMHUYECKNUM IMapdMeTpdM
OrepallMOHHOI'O YCHUJIUTeJIA, 3TO

+ YacToTa, Ha KOTOPOM COOCTBEHHBIN KO3((UIIMEHT yCHUIeHUS OTIePALIMOHHOTO YCHUTATE IS
ymeHbl1aeTcs 1o 1

- 4aCTOTa, Ha KOTOpOI>'I COOCTBEHHBII KOB(i)(i)I/IL[I/IEHT yCujieHHs OrnepalliOHHOTI'O YCUJINTEJIA
CTAHOBHUTCA IMMPAKTUUECKU PABHBIM HYJ/IHO

- YaCTOTa, Ha KOTOPOH KO3(hUIIMEHT yCcHIeH s HEMHBEPTUPYIOILEr0 YCUTUTEIS Ha
OTIepal[IOHHOM yCHJTUTEesIe yMeHbllaeTcs 1o 1

- 4aCTOTa, Ha KOTOpOI>’I KOBd)Cl)I/IL[I/IEHT YCU/IeHA HEMHBEPTHUPYIOLNET0 YCUIUTEJ/IA Ha
OrepallMOHHOM YCHUJINTEJIE CTaHOBUTCSA ITIPAKTHUYE€CKHW PABHBIM HYJIIO

18. KoaddurmeHT ocnabnenus: cuHgasHoro curHana Koccd ornepaijioHHOTO yCHUTATEIS 3TO

+ oTHoleHue Ko3dduieHTa ycuneHus: HanpsbkeHus: Ky K koadduiipeHTy ycuneHus
cuH$asHoro curHana Keg

- OTHOIIIeHHe BbIXOJHOI'O CI/IH(I)[:BHOFO HallpsPKeHWs K BeJIMYHMHEe BXOAHOI'O CI/IH(i)aBHOFO
Hallps>KeHud

- OTHOIIIeHHe BbIXOJHOI'O ,qu(b(l)epeHuHaanoro HalIpsKeHWs K BeJIMYrMHe BXOJHOI'0 CI/IH(i)a3HOI“O
Hallps>KeHUd

- OTHOIIIeHHe BbIXOJHOI'O ,E[I/I(l)(l)epeHL[I/Ia]IbHOl"O HalIpsKeHrs K BeJIMYMHEe BbIXOAHOT'O
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CHH(i)aBHOFO Hallpsi>KeHr

19. ITpu paborte peanbHoro OY ¢ 06paTHOM CBSA3bI0 KOAPMULIMEHT YCUIEHHS MOYKHO CUUTATh
3aBUCAIIUM TOJILKO OT BeJTMUMHBI 00paTHOM CBSI3U (M He 3aBUCSIIMM OT rapameTpoB OY) eciu

+ Ko3pduLmenT ycusienns OY ¢ o06paTHO# cBs3bio << cob6cTBeHHOTro Ko3hduumenta OY (6e3
oOpaTHo CBsI31)

- k03 dunmenT ycunenust OY ¢ oOpaTHOM CBsI3bI0 >> cobcTBeHHOTO K03 duienta OY (6e3
oOpaTHo CBsI31)

+ eC/M TIpaBWILHO BBIOPAHBI COMTPOTUBJIEHUS PE3UCTOPOB, 00pa3yroLIMX 0OpaTHYIO CBSI3b
(RBxOY >> R >> RBpIXOY)

20. B orepaijioHHOM yCHTUTese C 00paTHOM CBSI3b0 (BBIOpATh BCE MPABU/IbHBIE OTBETHI)
+ IIpU pacIiMpeHUH I0JI0ChI NPOMYCKaHUs KO3()(ULIMEHT yCUIEHUS] YMEeHbIIaeTC s

+ IIpU yBeJIMUeHUM KO3 PULIMEeHTa yCUIeHUs] TPOUCXOUT Cy)KEeHHUE M0JI0ChI IPOMYCKaHUs
- IpPY pacLIMpPeHnH M0JI0ChI MPOMYCKaHUsl KO3((ULIMeHT YCUIeHNs YBeIUUMBaeTCs

- IpY YMeHbLIeHUH Ko3((ULIeHTa YCUIeHNs MPOUCXOJUT Cy)KeHHe MO0JI0ChI TPOMYyCKaHUs

21. Kakoe ycioBre He0OX0JUMO BBITIOJTHUTD TTPU BEIOOpE COMPOTUB/IEHUS TFOO0TO pe3ucTtopa R
T1pY TIPOEKTUPOBAaHUU cxeM Ha OY?

+ RBxOY >> R >> RBpixOY
- RexOY >> R << RBrIxQY
- RBxOY << R >> RerIxQY
- RBxOY << R << RBRIXQY
- Mo>kHO BbIOMpPATB C JIFOOBIM COTIPOTHB/IEHHEM M3 HOMUHAIBHOTO psifia

22. Kakue ripubopbl HeOOXOAUMBI 151 U3MEPEHUs] aMIUTUTYJHON XapaKTePUCTHUKHU YCUTUTeIS Ha
OY (BbIOpaTh TOJILKO HEOOXOAUMBIE)?

- BosiIbTMeTp NMOCTOSIHHOTO TOKa, MU/IJTIUBOJIbTMETP, FeHepaTop CTaHJapPTHBIX CUTHAJIOB
- OMMmeTp

- MunnMBoIbTMETP, reHepaTop CTaHJAPTHBIX CUTHAIOB, YaCTOTOMEp

- 'eHeparop cTaHAapTHBIX CUTHA/IOB, BOJILTMETP MOCTOSIHHOTO TOKa

- ['eneparop cTaH[japTHBIX CUTHAJIOB, OCLW/LIOrpad

+ MWIIMBO/ILTMETD, FeHepaTop CTaHAapTHBIX CUTHA/IOB

23. Kakue rnpubopbl HeOOXOAUMBI /151 U3MEPEHUSI aMITUTYJHO-UaCTOTHOW XapaKTePUCTHKH
ycumutens Ha OY (BbIOpaTh TOJBKO HE0OX0AUMBbIe)?

- BonbT™MeTp MOCTOSIHHOTO TOKA, MUJIJTMBOJIbTMETP, TeHepaTop CTaHAapPTHBIX CUTHAJ/IOB
- OMMeTp, My/IbTUMETP

+ MUWUIMBO/ILTMETP, reHepaToOp CTaH/AapPTHBIX CUTHAJIOB, YaCTOTOMEP

- 'eHepaTop CTaHJAPTHBIX CUTHAJIOB, BOJBTMETP MIOCTOSTHHOTO TOKA

- 'eHepaTop CTaHAAPTHBIX CUTHAJIOB, OCLUJLIOrpad

+ MWUIMBO/ILTMETP, reHepaToOp CTaH/apTHBIX CUTHAJIOB

24. Ecnu ofHO U3 BXO/IHBIX HaMpsKeHW! 1oJaTh Ha HeMHBepTUpPYrolMid Bxog OV, a ipyroe Ha
€ro MHBePTUPYIOLIMI BXO/I, TO MOJyYUTCSI CXema

+ aHa/IOrOBOTO BBIUMTATEIS

- @aHaJIOTOBOI'0 CyMMaTopa

- @aHAJIOTOBOT'O MHTerpaTopa

- aHasioroBoro AuddepeHIaTOpa

25. B ueM ripeumyIriecTBa aKkTUBHBIX (DM/ILTPOB Tepe/] TaCCUBHBIMU?
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- OoJibIlIasi BeIMYMHA AUHAMUUeCKOTro Juara3oHa

+ OoJtblliee 3HaUeHUe AOOPOTHOCTU

+ BO3MOXXKHOCTB T0J/1y4eHust KO3 duiiveHTa repejgaur 6osbiie 1
+ boJiee BbICOKast CTAOMTBHOCTD

+ BO3MOXXHOCTb IJIaBHOM nepecTpoiiku AUX

- He TpeOyIOT UCTOYHUKA MUTaHUS

- MeHbLLIMH YPOBEHb LIIyMOB

- BO3MO>KHOCTb CaMOBO30Yy K/leHHsI

26. Ha uTo B/MsieT NOPSII0OK aKTUBHOTO (UIbTpa?

- Ha BeJIMUMHY JUHAMUYeCKOro Jvarna3oHa

+ Ha CKOPOCTb 3aTyxaHHUs (PUIbTPa BHE M0JI0ChI TPO3PavyHOCTH
+ Ha BeIMUMHY ()a30BOr0 CABUra Ha 4acTOTe cpe3a

- Ha K03 dULIMeHT Tepefaun (pUIbTPa B M0J0CE MPO3PayHOCTU

- Ha UyBCTBHUTE€/IbHOCTb Hepe,aaTOqHOﬁ XdPAKTE€PUCTHUKU K pa36pocy I[TaCCHUBHLIX 3JIEMEHTOB
CXeMBbI

27. Ha uto B/usieT J0OPOTHOCTb aKTUBHOTO (DH/IbTPA?

- Ha BeJIMUMHY AUHAMUYECKOTO /lhara3oHa

+ Ha CKOpPOCTh 3aTyXaHus (pUIbTPa BHE MOJIOChI TPO3PauHOCTH
- Ha BeJIMUYMHY (a30BOro C/BMra Ha 4acToTe cpe3a

- Ha K03 dULIMeHT epefaun (pUIbTPa B M0JI0CE MPO3PayHOCTU

- Ha UyBCTBUTE/IbHOCTb Hepe,aaTOqHOﬁ XdPAKTEPUCTHUKU K pa36pocy I[IaCCHUBHLIX 3JIEMEHTOB
CXeMBbI

28. Kak MO>KHO Ha TIpaKTHKe OTpe/le/IiTh YaCTOTy Ccpe3a HU3K0/1006poTHoro aktuBHoro ®HY?
- Ha yacToTe Cpe3a BbIXOJHOe HalpsyKeHHe MaKCMMallbHO

+ Ha 4aCTOTe Cpe3a BbIXOAHO€E HarlpspDKeHue coCTaBisieT 0,7 OT BBIXOJHOT'O HAlIps>KE€HHUA B
ImoJsioce Ipo3pa4yHOCTHU

- Ha YaCcTOTe Cpe3a BhIXOAHOEe HarpsbkeHue coctansisieT 1,0 0T BEIXOJHOTO HaMpsDKEHUs B 110JI0Ce
IIPO3pPayHOCTH

- Ha YacTOTe Cpe3a BbIXOAHOe HanpsbkeHue B Q pa3 00sibliie BBIXOHOTO HAIPsDKEHHS B M0JI0Ce
IIPO3pPayHOCTH

- Ha 4daCTOTe CpPe3ad BbIXOAHOE HalIps>KeHUe COCTaBJ/IAeT 0,7 OT BXOJHOI'O HAITpsKeHUA

- Ha yaCcTOTe Cpe3a BBIXOAHOe HanpsbkeHue coctasisieT 0,1 OT BLIXOJHOTO HaNPsDKEHUs B 110JI0Ce
IIPO3pPayHOCTH

29. Kak MO>KHO Ha TIPaKTHKe OTpeIe/IuTh J0OPOTHOCTh cpeiHei00poTHOro akTHBHOrO ®HY?

+ ,E[O6POTHOCTI-: PdaBHAd OTHOLIIEHWIO BBIXOAHOI'O HaAlIpAXKE€HUA Ha UdCTOTe CPpe3d K BbIXOAHOMY
Hallps>KeHHUI0 B I0JI0Ce MPO3PpavYHOCTHU

- ,E[O6POTHOCTB PdBHa OTHOIIEHWIO BBIXOAHOT'O HAlIPSA>KE€HKA B I10J/I0CE IMTPO3PAYHOCTHU K
BbBIXOJHOMY HAIIPSI’KE€HHUIO Ha YaCTOTe Cpe3d

- ,E[O6POTHOCTB PdBHa OTHOLIEHWIO BXOOHOI'O HAIIPpAXKEHUSA Ha UdCTOTEe Cpe3d K BbIXOAHOMY
Hallps>KeHHUI0 B I0JI0Ce MPO3PpavYHOCTHU

+ ,E[O6POTHOCTI-: PdaBHAd OTHOLLIEHHWIO MdKCUMAJIbHOT'O 3HAYE€HHUS BbIXOAHOI'O HAIIPSDKEHUSA K
BbBIXOJHOMY HAaIIpSI>KE€HHIO B I10J1I0Ce TIPO3PAYHOCTH

- ,E[O6POTHOCTI-> PdBHa OTHOIIEHWIO BBIXOJHOT'O HalIpsSXKEHUA Ha YaCTOTe CPpe3a K BXOAHOMY
Hallps>KeHUI0 Ha 3TOH YacToTe

30. Kak MO>KHO Ha MPaKTHKe OTIPe/Ie/IUTh CPeHIOI YaCTOTY aKTUBHOTO 10JIOCOBOTO (DMIbTpa?
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+ Ha CPEAHEﬁ UdCTOTE€ BbIXOAHOE HalIpsHKEHWE MdKCUMAJIBHO

- Ha CpE,Z[HEﬁ HdCTOTe BbIXOAHOE HAlIPpsPKEHHEe COCTaBJ/IAET 0,7 OT MdKCHMMAJ/IBHOI'O 3HAYeHUA
BbBIXOJHOI'O HAIIPsSDKEHUA

- Ha CpE,Z[HEﬁ HdCTOTEe BbIXOAHOE HAlIPpsPKEHHE COCTaBJIAET 0,7 OT Be/IMUMHEI BXOAHOI'O
Hallps>KeHUd

- Ha Cpe/IHel 4acToTe BbIXOJHOe HallpshKeHHe MUHUMaJIbHO

31. Kak MO>XHO Ha MpakKTHKe ONpeenTh M0JI0CY MPOMYCKaHWs aKTUBHOTO [10JI0COBOTO
¢unbTpa?

+ Ha HWKHEeH ¥ BepXHel rpaHULie M0JI0ChI TIPOINyCKaHWUs YPOBEHb BbIXOJHOI'O HaIlPSDKEHHUS
cocrassisieT 0,7 OT MaKCMMa/IbHOTO 3HaY€HUSI BbIXOJHOTO HallpsDKeHUs

- TI0JI0Ca MTPOTyCKaHus coctasssieT 0,7 OT cpefiHelH YacTOThI

- Ha HIKHEH U BerHEﬁ r'pPaHULIE TT0JIOCHI ITPOITYCKAHHWSA YPOBE€HBb BBIXOJHOT'O HallpsXKeHUA
COCTaBJideT 0,7 OT 3HAYE€HHS BXOJHOI'O HalIps>KeHUs

32. Kak MO>KHO Ha TPaKTHKe OTIPe/Ie/IUTh JJ0OPOTHOCTh aKTMBHOTO TOJI0COBOTO (DH/IBTpa?
+ 10O6pPOTHOCTH paBHA OTHOILIEHHUIO CpeiHel YaCTOTHI K I10JI0Ce TIPOTycKaHus GuabTpa

- ,E[O6POTHOCTI-> PdBHa OTHOIIEHWIO MdKCUMAJ/IbHOT'O BBIXOHOT'O HallpS>KEHUA Ha CpE,E[HEﬁ
YdCTOTe K BXOAHOMY HAITPS>KEHHUTIO

- 0OpPOTHOCTb paBHA OTHOLLIEHUIO MAaKCHMa/IbHOTO 3HaUeHUsI BLIXO/IHOTO HaMpsDKeHHUs K
BBIXOJJHOMY HarpspkeHUIo Ha ypoBHe 0,7

- 10OpPOTHOCTb paBHA OTHOLLIEHUIO T0JIOCHI TIPOITyCKaHus GUIbTPa K CpeJjHel yacToTe

33. Kak MO>KHO Ha TIPaKTHKe OTPe/Ie/IUTh YaCTOTY PEeXKEKIIUM aKTUBHOTO T0JIOCHO-
3arpakzatorriero puibTpa?
- Ha 4aCTOTe PEXKEKIIUK BbIXOJHOE HaIpsDKeHHe MaKCUMaJTbHO

- Ha UdCTOTe peXXeKLKH BbIXOJHOE HallpsA>KeHe COCTaBJ/IAeT 0,7 OT MdKCHMMaAJ/JIBHOI'O 3HAYeHUA
BbBIXOJHOI'O HAIIPSDKEHUSA

- Ha UdCTOTe peXXeKLKH BbIXOJHOE HalIpsA>KeHWe COCTaBJ/IAeT 0,7 OT MMHHMMAJ/IbHOT'O 3HAUYeHUA
BbBIXOJHOI'O HAIIPsSDKEHUA

+ Ha 4acTOTe pe)XeKLJMM BbIXOJHO€e HalpsykeHre MUHUMaJIbHO

34. Kak MO>XHO Ha MpaKTHKe OMNpeJe/nTh M0JI0CY 3arpaKJeHNs] aKkTUBHOT'O PE>KEKTOPHOIO
¢unbTpa?

+ Ha HWKHEeH ¥ BepXHel rpaHULie M0JI0Chl 3arpaKAeH sl YPOBEHb BbIXOJHOI0 HalpsUKeHUs
cocrassisieT 0,7 OT MaKCMMa/IbHOTO 3HaY€HUSI BbIXOJHOTO HallpsDKeHUs

- Ha HIKHEH U BerHEﬁ 'paHULIE TT0JIOCHI 3arpa>KAeHrA YPOBEHDb BbIXOAHOI'O HATIDSKEHUS
COCTaBJideT 0,7 OT MMHUMAJ/IBHOT'O 3HAa4Y€HUS BbIXOAHOI'O HAIIPSDKEHUSA

- T0JI0Ca 3arpaXkaeHus coctassisieT 0,7 OT YaCTOThI PEXKEKLUH

- Ha HIDKHEH U BerHEﬁ r'paHULIe TTOJIOCHI ITPOITYCKAHHWS YPOBE€Hb BBIXOJHOT'O HallpSXKeHUA
COCTaBJideT 0,7 OT 3HAYE€HHWS BXOJHOI'O HalIps>KeHUs

35. Kak MO>KHO Ha TIpaKkTHKe OTPe/Ie/ITh TIyOUHY PEXKeKIIMHA aKTUBHOTO TOJI0CHO-
3arpakzatoriero puibTpa?
+ TJIyOMHA PeXKeKI[UM paBHA OTHOILIEHWIO YaCTOThI PEXKEKIIUH K TI0JI0Ce 3arpakKAeHust GUuibTpa

- I"J'IY6I/IHa pPeXXeKIMN PdBHA OTHOIIEHWIO MUHUMAJ/IbHOT'O 3HAYE€HUSA BBIXOAHOI'O HAIIPsDKEHWA Ha
HdCTOTe pesXeKqMU K BXOAHOMY HAITPSPKEHWUIO

- rimyOMHa pe)KeKLMU paBHA OTHOILIEHHI0 MUHUMAa/IbHOTO 3HaueHUsI BBIXO/IHOTO HaTpshKeHUs K
BBIXOJJHOMY HarpsbkeHUIo Ha ypoBHe 0,7

- rTyOMHA peXKeKIUM paBHA OTHOIIIEHUIO MOJI0CKI 3arpakjeHusi GUIbTpa K 4acTOTe PeXKeKI[UU
36. VIcTOUHMK TOKa (reHepaTop CTabH/ILHOTO TOKA) — 3TO 3/IEMEHT 3/IEKTPUUECKOH CXeMBbI,
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KOTOPBIN (ITepeurcInuTb OCHOBHOE):

+ obecrieunBaeT TOK B Harpy3ke, He 3aBUCSILUI OT COTIPOTUB/IEHHUS] HArPY3KU
- BeIpabaTbiBaeT TpebyemMoe 3HaueHHe TOKa

+ ¥IMeeT oueHb OOJIbIIIOEe BHYTPEHHEee COTIPOTHBJIEHHEe

37. OcHOBO# 6O/BIIMHCTBA CX€M UCTOUHUKOB TOKA (TeHepaTopoB CTabM/ILHOTO TOKA),
WCI0/Tb3yeMbIX B UHTerpa/lbHbIX CXeMax, sIBJ/ISIeTCS:

- cxeMa JuddepeHLIMaTBHOTO Kackajia

+ cxema TOKOBOTO 3epKasia

38. bazoBoii cxemoii BXoAHOT0 Kackaza OY siBisieTcs:
+ muddepeHLanbHbINA KacKaz,

- cxema ¢ 09

- cxema ¢ O

- pa3/IMUHbIe KaCKO/HbIe CXeMbl

39. OCHOBHBIM MaTepuaioM MOHOJIUTHBIX UHTerpanbHbiXx CBY MUKpOCXeM siB/isieTCs:
+ apceHup, rajiinus

- KpeMHUU

- repMaHui

+ HUATPUJ, Ta/lIUs

40. B apceHn/ rajuiieBbIX UHTeTpabHbIX CXeMaX B OCHOBHOM MCIIOJIb3YIOTCS C/IeAyIOLue
TPaH3UCTOPHbIE CTPYKTYPbI:

+ mosieBoii Tpan3uctop ¢ baprepom [otTkr (MESFET)

+ T0JIeBble TPAH3HUCTOPHI C BBICOKOM MOBUKHOCHIO 31eKTpoHOB (HEMT)
+ burnosisipable rerepotpan3uctopsl (HBT)

- OunossipHbIe TPaH3UCTOPLI C W30/MpoBaHHbIM 3aTBOpOoM (IGBT)

- Guro/IsIpHBIE TPAH3UCTOPHI ¢ Gapbepom LIoTTKM

CocraBun
CTapLLUU NpernojaBaTe/b Kadeapsbl
pPafiMOTEXHUUYECKHUX YCTPOMCTB B.A. Crenamikud

3aBeyroiuii Kadeapoit
PaIuOTEXHUUECKUX YCTPOUCTB

J.T.H., mpocdeccop FO.H. Tlapiuux

Onepatop 340 000 "KomnaHus "TeH3qp§ —_—
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