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OrjeHOUHBbIE MaTepuaabl — 3TO COBOKYIMHOCTh y4ueOHO-MeTOJWUYecKMX MaTepHasioB
(KOHTPOJIbHBIX 3aJlaHui, OmnucaHud ¢GopM W TIpoleAyp), IpeAHa3HaueHHbIX [Ji OLIeHKU
KauecTBa OCBOEHHUSI OOyJaroIMMMCS  [JaHHOW  AWCLMIUIMHBI KaK 4YaCTM  OCHOBHOM
obpa3oBaresibHOM TTPOTrPaMMBI.

Llenb — OIIEHUTb COOTBETCTBHME 3HAaHWN, YMeHHWU U YPOBHS TNPHUOOpPETeHHbIX
KOMITeTeHI[|H, 00yJaroImuxcs 1eyissM U TpeboBaHHsIM 0CHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl B
X0/le TIpOBe/IeHUsI TeKYILlero KOHTPOJIsI M TIPOMe)KyTOUHOM aTTecTaluu.

OcHoBHast  3a7jayua —  obecrieuuTb  OLIEHKY  YPOBHS  C(OPMHPOBAHHOCTH
ob1enpodeccoHanbHBIX KOMITETEHIMM, TproOpeTaeMbiX 0OyUaroluMCsi B COOTBETCTBUHU C
TUMHU TPeOOBaHUSAMHU.

KoHTponb 3HaHuM TpoBOAUTCS B (OpMe TeKyllero KOHTPOJISI U TPOMEXYTOUHON
aTTecTaluu.

Tekyiuii KOHTpPOJIb YCIIeBaeMOCTU TIPOBOJUTCS C 1|e/bl0 OlpeJiesieHUsi CTerneHu
yCBOeHHsI yueOHOro Marepuasia, CBOeBPEMEHHOTO BBLISIBJIEHUS] U yCTPAaHEHUsI HeJOCTaTKOB B
MOArOTOBKe 00yUarouXxcs U MPUHATHS HeOOXOAUMBIX Mep 10 COBEPIIIeHCTBOBAHUIO METOJUKH
ripero/iaBaHusi yueOHOW AUCIUTIIMHBI (MOAY/IsL), OpraHu3auv paboThl 0OyUaroIUXCsA B XO[e
yueOHBIX 3aHATHM U 0Ka3aHUS UM WHAVBUAYATLHOMN TIOMOIIIH.

K KoHTpo0 TeKylljel ycrieBaeMOCTH OTHOCSITCSI IPOBepKa 3HaHWM, YMeHWW Y HaBbIKOB,
MPUOOPeTEHHBIX 00YJarOL[UMHUCA Ha TabopaTopHbIX paboTax. [Ipu BLITIOJHEHUH Tab0PaTOPHBIX
paboT NMprUMeHsIeTCsI CUCTeMa OLIeHKH «3auTeHO — He 3aUTeHO».

[TpomMeXXyTOUHBI KOHTPOJIb M0 [AWCLIMIVIMHE OCYIIeCTB/ISIeTCS TpOBeJeHHeM 3aueTa.
dopma TpoBefieHHsI 3aUeTa — YCTHBIM OTBET T0 yTBEepPKAEHHLIM 3K3aMeHal[MOHHBIM Ousieram,
cchopMyTMPOBaHHBIM C YUeTOM COJIep)KaHusl yueOHOU AUCLIUIIMHBL B 3K3aMeHallMOHHbBIN OuieT
BKJ/IIOUAeTCsl /iIBa TeOpeTHUeCcKWX BoOMpoca. B mpolecce MNOATOTOBKA K YCTHOMY OTBETY
9K3aMeHyeMblii MO>XeT COCTaBUThb B IMHMCHbMEHHOM BWje TUIaH OTBeTa, BK/IIOUAIOIIUil B cebs
ompeziesieHus1, BEIBObI (POPMYJI, PUCYHKHU U T.II.

Hpodmccnonam;nme KOMII€TEHIIMH BBIITYCKHUKOB U UHAHUKATOPbI UX JOCTH)XKCHHUA

Kog PopMy/IUpPOBKA KOMITeTeHLIUH WHvKaTopsl JOCTWKEHUs

OIIK-2 | CriocoGeH BbISIBISATD OIIK-2.1: BebisiB/IieT OCHOBHbIe HayuyHble
eCTeCTBeHHOHAYUHYIO CYLLIHOCTb aCreKThl pelliaeMoit npo6Jiembl,
nipo6sieM, BO3HUKAIOIIUX B X0/e TpeOyemMble METOJUKM U  aJTOPUTMbI
npoQecCHOHaNbHOM [1eATeNIbHOCTH, U | BBITIOJIHEHUS UCC/IeJ0OBaHUS
TPUMEHSTh COOTBETCTBYIOLIUHI OITK-2.3: TIpoBoguT aHamu3 IMpoOeMsbl,
(13MKO-MaTeMaTUUeCKUH arnmapar pa3paboTKy MareMaTUuecKUxX Mojenei
JU1d UX (hopManu3aLiu, aHaamsa u WCC/lelyeMbIX TIPOLIeCCOB U BLIOOD MyTH
TIPUHSATHS pelleHust pelleHus

[TacriopT doHAA OLIEHOUYHBIX CPeJCTB M0 AUCLUIUIMHE (MOAY/IO)

Ne KoHTposmmpyemble pa3jesl (TeMbI) JUCHUILTHHBI Kop HaumeHoBa
wn (pe3y/bTaThI MO pasjesiam) KOHTpPOJ/IUpYye HHe
MOH OLIEHOYHOT 0

KOMIIeTeHI[UH cpejcTBa
(n1m eé yactn)

1 2 3 4

Mopayns 1

BgedeHue.  OCHOBHble ~ CxeMOMeXHU4ecKue  Hd-
npae/seHuss NOCMpOeHUsi aHA/N10208blX UHMe2PA/1bHbIX
cxem

1.1 | OcHOBHBI€ NIOHATHS Y ONpe/ie/leHus] OIIK-2 3auer




1.2 | OcHOBHbIE CBOMCTBAa KOMIIOHEHTOB WHTETpaabHbIX OIIK-2 3auer
MUKpocxeM. OCHOBHbIE TIPUHLUIIBI apXUTEKTYPHOTO
MOCTPOEHUS] COBPEMEHHBIX JTIMHENHBIX WHTerpajbHbIX
MUKPOCXeM
Mopyas 2
Juppepenyuanbubili kackad (JK) Kkak ocHoeHas
cXema Kackaoda 04151 UHMe2paabHOl cXembl
2.1 | OcHoBHas (kmaccuueckast) cxemMa OIIK-2 3auer
b depeHIMaNbHOIO Kackaza
2.2 | uddepeHianbHbIN Kackaf C aKTUBHOM OIIK-2 3auer
(ZMHaMHYeCcKOI) Harpy3Kou
2.3 | lllymoBble cBOWCTBA M MapaMmeTpnl AuQdepeHLab- OIIK-2 3auer
HOI'0 Kackaja
2.4 | Metogpl mojaud curHaza Ha JuddepeHLHanbHbIA OIIK-2 3auer
Kackaj
Mopaynas 3
OcHoeHble cxembl 0a308blX U BCNOMO2AMeNbHbIX
KACKaodoe aHa/n0208blX UHMe2PAa/IbHbIX CXeM
3.1 | BXoJHble KacKa/bl UHTerpaJIbHbIX CXeM OIIK-2 3auer
3.2 | BeixogHble KaCcKa/ibl MHTETrPaJIbHbIX CXeM OIIK-2 3auer
3.3 | UcTounuku ToKa (TreHepaTopbl CTaOWJILHOTO TOKA OIIK-2 3auer
(CCT))
3.4 | ICTOUHUKU HanpshKeHust OIIK-2 3auer
3.5 | Cxembl c/iBUI'a YPOBHS [IOCTOSIHHOI'O HANPsDKeHUsI OIIK-2 3auer
Mogpyas 4
CxemMomexHUKA onepayuoHHbIx ycuaumenel
4.1 | O6mue xapaKTePUCTUKH OTTePalJUOHHBIX YCUTUTe el OIIK-2 3auer
4.2 | OCHOBHbIEe CBOMCTBA OMNepPaLMOHHBIX YCUINUTe en OIIK-2 3auer
4.3 | OcHOBHbIe TapaMeTphl OMepalMOHHBIX YCUIUTe en OIIK-2 3auer
4.4 | Pabota orepaljOHHOTO YCHUIUTeNIsT ¢ 0OpaTHOU CBS- OIIK-2 3auer
3b10
Mopayas 5
. AHano0208ble ycmpoticmea Ha OCHO8e OnepayuoHHbIX
ycuaumesnet
5.1 | JluHeliHble ¥ He/MHelMHble cxeMbl Ha 0a3e orepaiu- OIIK-2 3auer
OHHBIX YCUJIUTe/ed U MeTO/Ibl UX pacyeTa
5.2 | AktuBHble ¢GuabTpel Ha 0ase  orepaLMOHHBIX OIIK-2 3auer
yCuinTesien
Mopaynb 6
Muxkpocxembl CBY ouanasoHa
6.1 | OO1ire T0J/I0’KeHHs OIlK-2 3auer
6.2 | DnemeHTHas 6a3a 3nekTponuky CBY OIIK-2 3auer
6.3 | UnaTerpanbHbie CBY TpaH3UCTOPEI OIIK-2 3auer
6.4 | MoHO/IMTHBIE UHTerpa/lbHble MUKPOCXeMbI OIIK-2 3auer
Mopyns 7
IIpobnembl  noeblweHUss cmeneHU  UHMe2payuu.
OcHoebl ¢pyHKYUOHAAbHOU 31eKmpoHuKuU. Mukpocuc-
MeMHAsi MexHUKAd U HAHO3/1eKMPOHUKA.
7.1 | [Ipo6siembl OBBILLIEHUST CTeTIeHW UHTerpaLiuu OIIK-2 3auer




KpuTtepuu onieHUBaHUsI KOMIIeTeHLNH (pe3y/IbTaToB)

1). YpoBeHb ycBOeHUs MaTepuasa, NpeJyCMOTPEHHOI0 MPOrpaMMOH.

2). YMeHHe aHa/lM3UPOBaTh MaTepuasl, yCTaHaB/IMBaTh MPUUWHHO-C/IeICTBeHHbIe CBSI3U.
3). OTBeThI Ha BOIIPOCHI: TIO/THOTA, apT'yMEeHTUPOBaHHOCTb, yOeKIeHHOCTb, yMeHHe

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

YpoBeHb OCBO€HHsI 3HaHWM, YMEHMM M HaBBIKOB IO [UCLMIUIMHE OLIeHWBAeTcs C
VICTI0/Ib30BaHMEM CJIe/IyIOLel LIKarlbl.

OneHKa  «3auTeHO»  BBICTAB/ISETCI  CTYZAEHTY, KOTOpPbId T[POYHO  YCBOMI
NpelyCMOTPEHHbIM MPOrpaMMHbIN MaTepuas; MpaBU/IbHO, apryMEHTHPOBAaHO OTBETM/I Ha BCe
BOTIPOCHI, C TIpUBeJleHHWeM IIPUMepOB; TIOKa3aj T1yboKWe CHCTeMaTH3UpOBaHHbIe 3HaHUS,
BJIaZleeT MpreMaMH pacCy)K/IeHHsI U COTOCTaB/IsieT MaTepyas M3 pa3HbIX UCTOYHUKOB: TEOPHIO
CBSI3bIBaeT C MPAaKTUKOM, IPYTMMU TeMaMH JaHHOT'0 Kypca, JPYTUX M3yuaeMbIX TIpeJMeToB; Oe3
oLIMOO0K BBITIOJTHUII TIPaKTUUeCKoe 3a/jaHue.

OTa oLleHKa MO)KeT ObITh BbICTaB/ieHa U CTYZeHTy, 0OHapy)KUBIIIeMY 3HaHHSI OCHOBHOTO
yueOHO-TIpOrpaMMHOI0 Mareprasa B 00beMe, HeoOXOOUMOM [Jisl JasbHellleld y4yeObl U
npeAcTosiiield pabOThl 10 CreLyaTbHOCTH, MAOMYCTHBIIEMY TIOTPELIHOCTM B OTBeTe Ha
9K3aMeHallMOHHbIe 3aJjaHusi, HO 00/a/jarolM HeoOX0AUMBIMUM 3HAHUSIMU /ISl UX yCTPaHeHUst
10/, PYKOBO/CTBOM IIperofiaBareJis.

[ononHUTeTbHBIM  YC/IOBUEM TOYYeHUs] OL[eHKHA «3auTeHO» MOTYT CTaTb XOpOLIHe
yCriexy TIpU BBITIOJIHEHUM CaMOCTOsITeSTbHOM paboThl, cucTemMaThyeckas akTWBHas paboTa Ha
3aHATUSAX.

OneHkKa «He 3auTeHO» BBbICTAB/SAETCS CTYAEHTY, KOTOpbI He crpaBuicsi ¢ 50%
BOTIPOCOB U 3aJjaHuii OuseTa, B OTBeTax Ha Jpyrye BOMPOCHI AOMYCTU/ CyIlleCTBeHHbIe OLINOKHU.
He MoxeT OTBeTUTh Ha [OIOJIHWTEebHbIE BOMPOCHI, MpeJI0KeHHble MpernojaBareneM. Kak
TIPaBUJIO, OLIEHKA «He 3auTeHO» CTaBUTCS CTy[eHTaM, KOTOpble He MOT'YT MPO/J0/DKUTh 00ydyeHre
WU TIPUCTYITUTH K MPOQeCcCUOHAaNbHOM [iesiTe/TbHOCTH 110 OKOHUAaHUM By3a 6e3 ZI0Mo/THUTeTbHbIX
3aHATUM 10 COOTBETCTBYIOILEN JUCLIUIUIMHE.

TunoBsle KOHTPOJIbHBIE 3aJaHWA UJIHW NHbIE€ MaTe€pHaJIbl

TunoBbIe 3aJaHUs /ISl CAMOCTOSTE/TbHOW PadoThI
UreHue, aHa/M3 U KOHCIEKTHPOBaHME HAayyHOW JMUTepaTyphl M0 TeMaM U IpobjiemMam
Kypca.
OTBeTbl Ha KOHTPOJIbHBIE BOTIPOCHI U pellieHre 3a/lay U3 yueOHHUKa.
KoHcnekTrpoBaHue, aHHOTMPOBaHKe HaYUHBIX MTyO/TMKaLiA.

ITepeyeHb J1a00PaTOPHBIX PAGOT U BOIIPOCOB /151 KOHTPOJISI

Ne
pabor HasBanue 1abopaTopHoii paboThl 1 BOTIPOCHI Ji71s1 KOHTPOJIsI
bl
1 HccnefoBaHue HeHMHBEPTHUPYOIIMX YCU/IMTe/eM Ha ONepanloOHHOM

yCcu/IuTes1e
1. OnepauuonHeii  ycwmurtens (OY):  omnpejeneHWe,  YCJIOBHbIe

0003HaueHus], 0611e XapaKTepUCTUKH, CXxeMa BK/IFOUeHMs], yC/I0BHe OanaHca.
2. OnepauuoHHbli ycuiurens (OY): nonsitue upeansHoro OY U ero
OCHOBHBble CBOWcCTBa. JlBa mpaBwia aHanmu3a OY. Ommmume peansHoro OY ot

naeajabHOrO.




3. CTpyKTypHbIe CXeMbl CTaHJAPTHBIX OmepaLuoHHbIX ycunutened (OY).
Ha3snauenne BXxopslux B HUX KackafoB. OtTauuve [AByXKacKaJHOM OT
TpexKacKaJHON MOJeu.

4. OcHOBHbIe MTapaMeTphl orepaluoHHoro ycunutesns (OY):

a) Ko3(h(pULIMeHT yCcreHus], BXOAHOE U BbIXOJHOe COTIPOTUBJIEHHSI;

6) HarpsbkeHUe CMellleHusi HyJIsT U KO3(Q@ULIMeHT BJUSHUS HCTOYHMKA
MTUTaHUS;

B) TemnepaTypHbIM fApeli( HanpsyKeHUsl CMeIleHWs HYJsl, BXOJHOW TOK M
Pa3HOCTh BXO/IHBIX TOKOB M UX TeMIlepaTypHbIi fpelid;

I) yacToTa €JUHWYHOIO YCW/IeHWs, CKOPOCTb HapacTaHWs BBIXOJHOTO
HarnpsbKeHUs, BpeMsi BOCCTaHOBJ/IEHHSI.

5. Pabora omnepaiuonHoro ycunurtens (OY) c obpaTHOM  CBf3bHO.
KosdduiuenT nepenaun obpatHoit cBsizu, KoapduipenT ycunerHust OY ¢ yueTom
oOpaTHo CBsi3H, UX CBS3b B UjeanbHOM OY.

6. AMIIMTYZHO-YaCTOTHasi XapaKTepHCTUKa ONEepPaliOHHOIO YCUIUTEs
(OY). Ces3b ko3 duLeHTa ycuaeHus ¥ Mojiockl nponyckanusi OY.

7. Bonpocel yCTOMYMBOCTM OIEpPALjMOHHBIX YCUIWUTeNel. Y CIoBHe
YCTOMUMBOCTH U BHYTPEHHSIs1 KOPPEKLUs.

8. HewunBepTupylolmuii yCWIuTelb Ha OMNEpPalMOHHOM YCHIWTese.
Kosdduipent ycunenusi, BXOJHOe W BbIXOJHOE COINPOTHB/eHUs. BnusHue
rnapaMmeTpoB peajgbHOro OY Ha JUHaMUYeCKUM Auarna3oH ycuauTesns. [JocTouHCcTBa
Y HeJI0CTaTKU.

9. HeuHBepTUpyIOLMK YCWIATENb-TIOBTOPUTENL Ha  OINepaljuOHHOM
ycunuTene. Kosp@uumeHT ycuieHusi, BXOJHOe U BBIXOJHOE€ COIPOTHBJIEHUS.
Bnusinve napameTrpoB peasnbHOoro OY Ha AMHAMUUYeCKUW [uarnia3oH YCUIWATENs.

JocTOMHCTBa ¥ HEIOCTATKMU.

HccnefoBaHue WHBEPTUPYWINMX YCUIWTe/lell Ha ONepanlioOHHOM
ycuamTesie
1. ViHBepTHpYIOLMM YyCWIWTeNb Ha omepalyuoHHOM ycunurese. KoadduuyeHt

yCUJIEHUS], BXOJHOE U BBIXO/IHOE CONIPOTUB/EeHUs. BiusiHue napaMeTpoB peasbHOTO
OY Ha fuHamMU4eCcKUi JuanasoH ycunuTens. [JoCTOMHCTBA U HeJOCTaTKH.

2. Ilpeobpa3oBarenb  TOK-HalpspkeHWe Ha  OMeEpalMOHHOM  yCUJIMTesIe:
MIpUHLMTIMAIbHAs CXeMa, BbIBOJ, MaTeMaThueckKoil 3aBUcMMOCTH Uppix = = f (Ipx)
Y aHa/IU3 CXeMBl.

3. IlpeobGpa3oBarenb  HarpsbkeHUWe-TOK Ha  OTepaljMoOHHOM  yCHJIWTesIe:
MpUHLMTIMA/IbHAs CXeMa, BbIBOJ, MaTeMaTHueckoil 3aBUCHUMOCTU Iy = [ (Upx) u
aHa/r3 cxembl. BolbTMeTp MOCTOSIHHOTO TOKa.

4. CymmMmaropbl (CyMMHUpYIOLIME YCUIUTENM) Ha OINepalOHHBIX YCUINATENSX:
MIPUHLUTIMA/TbHBIE CXeMbl U TIPUHLIUITBI PabOTHI.

5. AHanoroBbli BblUUTaTeNb (YCU/INWTENb Pa3HOCTHOIO CUTHajIa) Ha ONepaloHHOM
ycunurene. CxeMa U MPUHLIAIT pabOThI.

6. AHa/IOroBbIi HMHTErpaTop Ha OII€EPALIMOHHOM YyCW/IMTe/1e: TIPUHLUIIMA/IbHAas




cXeMa M BBIBOJl MaTeMaTUueCKOH 3aBUCUMOCTHU Uppix = [ (Upx).
7.  AnHanoroBbli  auQQepeHLMaTOp Ha  OMEpPaLMOHHOM  YCH/IUTEJe:
MIPUHLUMTIMA/TbHAs CXeMa M BBIBO/, MaTeMaTUueCKoW 3aBUCUMOCTH Upprx = f (Ux).

8. Ycuwmutenb ¢ peryMpyeMbIiM CABHATOM (ha3bl Ha OIEpaLiOHHOM YCUJTATeJIe:

NpUHLMIMAAbHAS CXeMa M BbIBOJ, MaTeMaTWueckoil 3aucumoctu E==F(K)
aHaJI3 TI0JIyueHHOro BbipakeHusi pu [ > 0.

9. Ycunurenb ¢ peryaupyeMbiM KO3(PGHULMEHTOM YyCWJeHUsI Ha OrepaljiOHHOM
yCUuTese: MPUHLIUIKAIbHAs CXeMa, BbIBOJ| MaTeMaTHuecKoi 3aBucumoctu K, = f
(R), aHany3 MoIyueHHOTO BbIP&)KEHUS.

10. Kowmrmaparopel Ha OIepaLyMOHHOM ycuiuresne (aaropuT™M  paboTHI,
MPUHLIUMNA/IbHBIE CXEMBI).

11.  JlorapupmMupyrOIMii  yCHUIUTENb  Ha  OMNEpPaliMOHHOM  YCH/IUTEJe:

MPUHLIMIHA/IbHAS CXeMa M BhIBOJ, MaTeMaTHUeCcKoi 3aBUCUMOCTH Upgrx = f (Upx).

HccnenoBanue akTHBHBIX (PU/IBTPOB HIW)KHUX M BEPXHHX YacTOT Ha
onepanMOHHOM YCH/IUTe/Ie
1. Buapl UIbTPOB U UX OCHOBHbIE XapaKTePUCTUKU. AKTUBHbIE (UIBTPBI, UX

IpeuMylliecTBa U Hel0CTaTKU.

2. Iopsapok akTuBHOTO (pusbTpa U ero BausgHue Ha AUX n ®UX (mokasaTh Ha
ripuMepe Kakoro-ambo ¢puisTpa).

3. JobpoTHocTh akTHBHOrO (ubTpa U ee BiausHue Ha AUX u ®UX (rokaszaThb
Ha TIpUMepe Kakoro-yinbo GpumbTpa).

4. TlpvHUMIBI TPOEKTUPOBAHUSI aAKTMBHBIX (DUIBTPOB Ha OMepalMOHHBIX
ycunutensix. IlepemarouHas xapakTepucTvka, oripefeneHde AUX u ®dUX wu3
repeZiaTOUHON  XapaKTepuUCTUKU. [IpUHLMIIBI BbIOOpa 971eMEHTOB aKTHMBHBIX
(UILTPOB Ha OTNEPaLIMOHHBIX YCUIUTESX.

5. OcHoBHble TpebOBaHMS, Ha OCHOBe KOTOPBIX pa3pabaThiBaeTcsi MeTOJMKa
pacyera akTUBHbIX (pUabTpoB. KpuTepuu npoeKTUpoBaHUs [/s1 HU3KOJ0OPOTHBIX,
cpeAHeZl0OPOTHBIX U BbICOKOZ0OPOTHBIX aKTUBHBIX (PUITBTPOB.

6. Husko00poTHbIe (PUABTPEI HIDKHUX 4acTOT 1-ro, 2-ro ¥ 3-ro mopsiika Ha
orneparMoHHbIX ycuuressax. CxemorexHuka, AUX u UX.

7. CxeMOTeXHUKa CpeJiHeJOOPOTHBIX (PUIBTPOB HI)KHMX UaCTOT 2-TO TMOpsiAKa
Ha orepanMoHHbIX yeunuTensax. AUX n dUX.

8. BbicoKoA0OpOTHBIE (QUIBTPBI HIWKHUX YacCTOT Ha  OINepalMOHHBIX
ycunutensix. Cxemorexuuka, AUX n ®UX.

9. Huskogo00poTHbIe GUIBTPBI BepXHUX 4YacTOT 1-ro, 2-ro u 3-ro rnopsijka Ha
orneparMoHHbIX ycuuressax. CxemorexHuka, AUX u UX.

10. CxemoTexHUKa cpejHeJ0OPOTHBIX (PUIBTPOB BEPXHUX YAaCTOT 2-TO TOPsiKa
Ha oreparoHHbIX yeumuTensx. AUX n dUX.

HccnefoBanue I1O/I0COBOTO0 U PEKEKTOPHOr0 AaKTUBHBIX (DMIBTPOB Ha
onepanMOHHOM YCH/IUTe/Ie
1. TlpuHumrel BbiOOpa 3/IeMEHTOB M pacueTa aKTHUBHBIX (UILTPOB Ha

OIepallMOHHBIX YCUJIUTEJIAX.




2. HI/IBKO,E[O6POTHBIQ I10JI0OCOBbI€  AKTHBHLIE q)HHBprI Ha OIlepaljMOHHBIX

YCUUTENSX, UX cxeMoTexHuKa, AUX n dUYX.

3. CpeznHenoOpoTHbIe TIO/I0COBble aKTUBHbIe (UIBTPbI Ha OINepaLMOHHBIX

YCUUTENSX, UX cxeMoTexHuKa, AUX n dUYX.

4. BbICOKOZOOPOTHBIE TI0JIOCOBBIE aKTHBHbIE (QWIBTPhl Ha OIEpPaLMOHHBIX
YCUUTENSIX, UX cxeMoTexHuKa, AYX n ®YX.

5. Hu3koJoOpOTHbIe peXeKTOpHble aKTUBHble (WILTPhl Ha OIeparjuOHHBIX
YCUIUTENSIX, UX cxeMoTexHuKa, AYX n ®YX.

6. CpeaHemoOpOTHbIE peXEKTOpPHbIe aKTHBHble (GWILTPhI HA OTepal[MOHHbIX

YCUUTENSIX, UX cxeMoTexHuKa, AYX n ®YX.

7. BBICOKO,E[O6POTHBIQ PEXXEKTOPDHEIE dKTHBHBIE q)HJIBTPBI Ha OIlepaljiuOHHBIX

YCUIUTENSIX, UX cxeMoTexHuKa, AYX n ®YX.

Bompocel K 3auery
1. Yto Takoe uHTerpasbHasi MukpocxeMa (MC)? Kakue 6biBatoT MIC? @yHkiuu UC? Uto BXoAUT

B ux cocrtaB? Kiaccuukauys 10 YPOBHIO CJOKHOCTU. YPOBHM CXe€MOTEXHHUYECKOIrO
ripezcrassienus VIC.

2. OcHOBHbIE CBOMCTBA KOMIIOHEHTOB WHTerpajbHbIX MHKpPOCXeM ([0 CpaBHEHUIO C
JMCKpeTHbIMU). OCHOBHbBIE MPUHLUIBI aPXUTEKTYPHOIO MOCTPOEHHsI COBPEMEHHBIX JTMHENHbIX
VIHTerpasbHbIX MUKPOCXeM (PacKphITh CyTh Ka)K[OTO MPUHLMIIA).

3. [lpuHuunuanbHas cxema aud@epeHyuanbHoro kKackaga (AK). JuddepeHuyanbHblii 1
cuH(a3HbIi cUrHasbl, KO3(ULMeHTbl YCUeHHs, OTHOCUTelbHOe ocyiabyieHre CUHQa3HOTO
curHasa. [Touemy /1K sBisieTcs1 OCHOBHOM CXeMOM Kackaja AJisi MHTerpalbHOW CXeMblI?

4. TlpoxopgHasi XapakTepucTHKa [Ju(@epeHLMaIbHOIO KackaJa: BbIBOJ, MaTeMaTU4eCcKOu
3aBucuMocTd Ix = f (Upx) ¥ TpaduKu MPOXOJHBIX XapaKTepUCTHK, aHa/lu3 Tpex obsactei
rpauKoB.

5. CpoiictBa guddepenunansHoro kKackaza (AK): auHamuueckuid Auara3oH, JBYXCTOPOHHee
orpaHuyeHve, KpyTHM3HA TPOXOJHOW XapaKTepUCTUKU. BiusiHMe BeMMUMHbI U CTabWUIBHOCTU
I'CT nHa ycunutenbHble cBoicTBa [JK.

6. BxogHoe compoTuBiaeHHe U KO3(QQULMEeHT mepefaud AvddepeHiuanbHoro kackaza (JK).
OcobenHocTy paboThl B MUKpopexxuMe. [JuHamuueckasi Harpy3ka. KosdduimenT nepesaun K
C IMHaMHUYeCKOU Harpy3KOoH.

7. MeTofpl mojjaud curHaia Ha AuddepeHLManbHbIM KackaZ. [JoCTOMHCTBa M HeJOCTaTKU.
TpeboBanust K uctouHUKy Toka (I'CT).

8. lllymel B guddepentmansHom Kackaze ([IK): MCTOUHMKY LIyMOB, S5KBUBa/JIeHTHasl LIIyMOBast
cxeMa. Kosaggunuuenr myma. IllymoBsie napametps! K.

9. Ucrounuku Ttoka (I'CT): ormipejesneHue, Ha3HaueHWe, [iBe OCHOBHble cxeMbl. Crioco6bl
T0JIy4eHHs anmnpoKCUMAaLIMK UCTOYHHUKA TOKa, O/IM3KOro K H/lealbHOMY.

10. OcHoBHass cxema I'CT Ha OuMonspHBIX TpaH3ucTOpax. [IpUHLMI PabOThI «TOKOBOTO
3epKasa».

11. WMcTouHMK TOKa C AUAOJHBIM CMeEIleHWeM: TIDUHLUWIINA/IbHAA CXeMd, T[MPUHLHUII pa6OTBI,
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JIOCTOMHCTBA U HEJJOCTATKH.

12. VICTOYHMKM TOKa C AWOAHBLIM CMellleHHeM C MaclliTabupoBaHHMEM U JJisi CXeM C MasbIMU
TOKaMU: TIPUHLIMITHAbHbIE CXeMbl, TIPUHLIUIT PabOThI, JOCTOUHCTBA U HEIOCTATKMU.

13. Cxema TOKOBOTO 3epKarna YunacoHa. [IpuHIum paboThl, JOCTOMHCTBA.

14. Cxema I'CT c mepeBepHyTo# Harpy3kou. [Ipuniun pabotsl. [Ipumenenue I'CT B KauecTBe
JHamuveckor Harpy3ku. I'CT Ha ABYXKOJIJIEKTOPHOM TPaH3UCTOPe.

15. VIcTOUHMKM TOKA Ha TI0JIeBbIX TPaH3UCTOpaX. [IpUHILMITAAIBHbIE CXeMbI, TIPUHIUI PaboThI,
JIOCTOMHCTBA U HEJJOCTATKH.

16. Uctounuky HaripspkeHust. TpeboBaHuUsl K NCTOUHMKAM HarpsbkeHUsl. VICTOUHMK HarpspKeHUst
Ha SMUTTEDHOM I[IOBTOpUTeJie: TMPHUHLMIKANbHAs CXeMa, NMPUHLUI paboThbl, JAOCTOMHCTBA U
HeJI0CTaTKH.

17. WctouHuky HarpsbkeHust. TpeboBaHUsl K MCTOUHMKAM HaripsbkeHUsl. VICTOUHMK HarpspKeHuUst
Ha ctabunutpoHe. [IpuHIMITUaNbHas cXeMa, IPUHLUI paboThl, JOCTOMHCTBA U HEJJOCTaTKH.

18. Wctounuky HaripsbkeHust. TpeboBaHUsl K NCTOUHMKAM HaripsbkeHUsl. VICTOUHMK HarpspKeHUst
Ha IMo/IHOM 1iertouke. [IpUHIMNUAaNbHAsE CXeMa, IPUHLUI paboThl, JOCTOUHCTBA U HEI0CTaTKU.
19. Wcrtounuku HanpspkeHusi. TpeboBaHWSI K HWCTOUHHMKAM HampsbkeHHs. Kackaabl c
HeCKOJIbKUMH MCTOUHUKAMH HarpsbDKeHUsi OT OJJHOTO OTIOPHOTO HampsHKeHUs.

20. VICTOUHMKYM OTOPHOTO HarpsbKeHWsi: OCHOBHOe TpeboBaHMe U CIOCOObI €ro A0CTHKeHMUS.
Ob6nacty mprMeHeHUs] UICTOUHUKOB OTIOPHOTO HampsbkeHUs. VICTOYHMK OTIOPHOTO HarpshKeHUs
Ha CTabUIMTPOHE, MPUHLIUIT paboThl, JOCTOMHCTBA U HEZIOCTATKU.

21. CxeMbl CcJBUTQ YpPOBHSI TIOCTOSIHHOTO HarpspKeHUs: oripeJesieHHe, Heo0X0AWMOCTb,
OCHOBHBbIe 33/laud. Cxema TpaHC/IATOpa yPOBHSI Ha PE3UCTUBHOM Jie/iiTerie: NMPUHLMUMNUAIbHAS
cxema, TPUHLIMIT paboThl, JOCTOMHCTBA U HEJOCTATKU.

22. CxeMbl CJjBUTQ YPOBHSI TIOCTOSIHHOTO HarpspKeHUs: oripejesieHHe, Heo0X0AWMOCTb,
OCHOBHbIe 33jjaud. Cxema TpaHCIATOpa YPOBHS Ha CTaOWIUTpOHE: MPUHLMIMA/IbHAs CXeMa,
MIPUHLUT paboThl, JOCTOWHCTBA U HEJJOCTaTKU.

23. CxeMbl CJBUTQ YPOBHSI TIOCTOSIHHOTO HarpspKeHUs: oripeJesieHHe, Heo0X0AWMOCTb,
OCHOBHble 337aud. (Cxema TpaHCISTOpa YPOBHA C WCIIO/Jb30BaHWEM [WOJHOM LIeNOYKU:
MIPUHLMTIMA/TbHAs CXeMa, IIPUHLIUI PaboThkl, JOCTOMHCTBA U HEIOCTATKHU.

24. CxeMbl CJjBUTQ YPOBHSI TIOCTOSIHHOTO HarpspKeHUs: oripefesieHre, Heo0X0AWMOCTb,
OCHOBHBbIe 33/jaur. Cxema TpaHC/IATOpa YPOBHS C UCIO/Ib30BaHUEM KOMOWHALIMKA Pe3UCTUBHOTO
Kackaga 1 ['CT: npuHLMNUanbHas cxema, PUHLUI paboTbl, JOCTOMHCTBA U HEI0CTaTKU.

25. Omnepauyonseii  ycumurens (OY): oripefeneHue, ycaoBHble 0003HaueHusi, oOIye
XapaKTepUCTHUKH, CXeMa BK/IIOUeHHs], yclIoBUe banaHca.

26. OnepaumoHHbil ycuuresb (OY): noHsitTie ugeansHoro OY U ero oCHOBHbIe CBOMCTBA. [IBa
ripaBuiia aHanusa OY. Otimune peanbHoro OY oT MjeanbHOrO.

27. CTpyKTypHble CXeMbl CTaHJAPTHBIX oOlepaluoHHbIX ycunutenern (OY). Ha3snaueHue
BXOJSAIIMX B HUX KacKaZloB. OT/Muyre ABYXKacKaJJHOU U TpexKacKaJHOU MOJesTH.

28. OcHOBHbIe TapaMeTpbl orepalroHHOro ycunuress (OY).

29. Pabota omnepaimonHoro ycwiutens (OY) ¢ obparHoit cBsa3bio. KoadduiveHT mepenauu
obparHo# cBsi3u, K03 duimeHT ycuneHusi OY ¢ yueTroM oOpaTHOM CBsI3H, UX CBSI3b B U/lea/IbHOM
oYy.



30. AMIIMTYAHO-4YacTOTHas XapakTepucTHKa ornepanuoHHoro ycumurens (OY). Caasb
Ko3(¢uLeHTa ycuieHu s ¥ 1oJiockl mponyckanus OY.

31. Bormpocbkl yCTOWUMBOCTA OMEPALMOHHBIX YCUIUTeNeld. YCIOBHe YCTOWUYMBOCTU U
BHYTPEHHSIS1 KOPPeKLUS.

32. HeuHBeprupymouje yCWIWTeIb U IIOBTODUTEIb HAa OIMEpaljMOHHOM  yCUJIUTeJe.
Kosgduipment ycuneHus, BXOJHOe W BBbIXOJHOE COINPOTHBJIeHUs. BivsHue mnapaMeTpoB
peasibHOro OY Ha AMHAMUUeCKWH Juanas3oH ycuauTesns. [IoCTOMHCTBA M HelOCTaTKHy.

33. VHBepTHpYIOLIUMN YCUIWTEIb HAa OINepaldoOHHOM ycunuTene. KospduuueHT ycuneHus,
BXO/IHOE Y BBIXOJJHOE COTMpOTHB/IeHUs. BivsiHve napameTpoB peanbHoro OY Ha AUHaMUUYECKUN
[iiana3oH ycunurens. [JocTOMHCTBA U HeJOCTaTKU.

34. TIpeobpa3oBaresib TOK-HANpsDKeHHe Ha OTlepalliOHHOM ycuinTesie (TMPUHLMITHA/IbHas cxeMa
Y BBIBOJ, MaTeMaTnuueckoi 3aBucuMoctd Uppix = f (Ipx), aHammM3 CXeMbl).

35. [Ipeobpa3oBaresib HalpspKeHUe-TOK Ha OTlepalliOHHOM ycuivTesie (TMIPUHLMITHA/IbHas cxeMa
Y BBIBO/] MaTeMaTuuecKou 3aBucumoctu Iy = f (Ugx)). Bo/IbTMeTp MOCTOSIHHOTO TOKa.

36. CymMMaTopsl (CyMMUPYIOLME YCUIATEIN) Ha OMepaljMOHHOM YCUINATeTe.

37. AHasoroBblii BbIUUTATE/b (YCUIUTE/Ib PA3HOCTHOTO CMTHAjIa) Ha OMepaljuOHHOM YCUJTUTEIE.
38. AHasI0roBbIM MHTErpaTop Ha OINepaliMOHHOM ycuiuTene (MPUHLIMIHWAIbHAS CXeMa U BBbIBO/,
MaTeMaTHUUeCKOW 3aBUCUMOCTH Ugprx = f (Upx)).

39. AnHanoroBsiii gudQepeHLIMaTOp Ha OlepalMOHHOM yCWiWTesle (MpUHLMIMaIbHasi cxeMa U
BBIBOJ/I MaTeMaTHUUeCKOM 3aBUCUMOCTH Ugprx = [ (Upx)).

40. Ycwmirenb C  peryiMpyeMbiM CABUTOM a3kl Ha OMEpaliMOHHOM  YCWIWTejie

(mpuHLMMNManbHasi CxeMa W BbIBOJ, MareMaTUueCKOW 3aBUCHMOCTH K. =f(&) , aHamm3
TOJTyUeHHOTO BhIpaKeHust 11pH f > 0).

41. YcunuTenb C peryaMpyeMbiM KO3(P(UIMeHTOM yCWU/IeHWs Ha Olepal[MOHHOM YCUIUTesie
(mpuHUMIIHANbHAsT CXeMa, BBIBOJ, MareMaTuueckod 3aBucumoctd K, = f (R), aHam3
MOJTy4eHHOTO BbIPa’KeHMUs1).

42. KomrapaTophl Ha OTiepaljioOHHOM yCUuTesie (aiTOPUTM paboThkl, IPUHLIATIAATBHBIE CXeMBI).

43. Jlorapu(MUpYyIOLUA YCUIUTEIb Ha ONepaljMOHHOM yCUauTese (MpUHLMIHAIbHasi cXemMa U
BBIBOJ/I MaTeMaTHUUeCKOM 3aBUCUMOCTH Ugprx = [ (Upx)).

44. OcHOBHble BUbl (UIBTPOB W HX OCHOBHbIE XapaKTePUCTHUKU. AKTUBHbIEe (UIbTPbI:
rperMMylilecTBa U HeIOCTATKH.

45. TlopsijoK aKTUBHOTO (PU/IbTPA Ha OTepaljMOHHOM yCcuauTese U ero BausHue Ha AUX u @YX
(TokazaTh Ha rpuMepe Kakoro-mbo GuibTpa).

46. [obpoTHOCTb (uUibTpa Ha OIEpaLMOHHOM ycuauTesne U ee BausgHUe Ha AUX u ®UX
(mokazaTh Ha rpuMepe Kakoro-mbo GuibTpa).

47. TlpyHLMNBI TIPOEKTMPOBAHMUSI aKTUBHBIX (DUJIBTPOB HA OMNEPALMOHHBIX YCUIUTESX.

[TepepaTouHasi xapakTepucTuKa, ornpeeneHre AUX u ®UX 13 nepefaTouHON XapaKTePUCTHKU.
[TpuHIMIBI BEIOOPA 3/1EMEHTOB aKTUBHBIX (PU/IBTPOB Ha OMepal[MOHHBIX YCUTUTEISX.

48. OcHoBHBIe TpebOBaHKS, HA OCHOBe KOTOPBIX pa3pabaThiBaeTCs MeTOAMKA PacueTa aKTUBHBIX
¢bunbTpoB. KpuTepun TIPOEKTHPOBaHUS [JIi HU3KOAOODOTHBIX, CpeAHel0OpOTHBIX U

BBICOKO,E[O6POTHBIX dKTHUBHBIX q)HJIBTpOB.



49. AKTUBHBIe HU3KO/I00pPOTHBIE (UIBTPhl HWKHUX UacTOT 1-0ro, 2-0r0 M 3-0ro TOpsiiKa Ha
orepalMOHHbIX ycunuTensx. CxemorexHuka, AUX u ®UX.

50. BbicOKOAOOpPOTHBIM  (UABTP HIWKHMX UYaCTOT Ha  OMNepalMOHHBIX  YCUUTesX.
CxemoTexnuka, AUX u ®UX.

51. CxeMOTexHMKa CpeAHeJO0pOTHbIX (GWIBTPOB HIXKHHUX YacTOT 2-0ro TOpsiiKa Ha
oneparMoHHbIX ycuurensax. AUX n dUX.

52. AKTHBHbIe HU3KOJOOpPOTHBIe (UIBTPHI BEPXHUX YacTOT 1-0ro, 2-oro U 3-0ro ropsijka Ha
orepalOHHbIX ycunuTensx. CxemorexHuka, AUX u ®UX.

53. CxeMoTexHMKa CpeJHel00pOTHBIX (UILTPOB BepXHUX UACTOT 2-0ro Topsifika Ha
oneparMoHHbIX ycuurensax. AUX n dUX.

54. Hu3kog06poTHble U cpejHeJOOPOTHBIE TIO/I0COBbIE aKTHBHbIE (PUILTPBI Ha OTepPaLMOHHBIX
ycunutensix. Cxemorexuuka, AUX n ®UX.

55. BbICOKOJOOPOTHBIN T110/I0COBOM aKTHMBHBIM (GWIBTPD Ha OMepaljMOHHbIX YCUUTEsIX.
CxemoTexnuka, AUX u ®UX.

56. HuskogobpoTHBI ¥ cpeAHeOOPOTHBIM  peXeKTOpHble aKTHBHble (UALTPHI Ha
ornepaLMoHHbIX ycunurtessax. CxemorexHuka 1 AYX.

57. BbICOKOJOOPOTHBIM pEKEeKTOPHbIA aKTHUBHBIA (UIBTP Ha OMepaliMOHHbIX YCHUIUTEsX.
CxemoTexnuka, AUX u ®UX.

58. BxojHble KacKa/ibl OTiepaliMOHHbIX YCUIUTeNel: OCHOBHbIe TpebOBaHKsl, TUTIOBbIE CXEMBI.
59. Crioco6bl TMOBBILIEHUsST BXOJHOTO COTPOTHB/IEHUsI BXOJHBIX KacKa/IoB OIepalMOHHBIX
ycunuTenel. Vicrionb3oBaHue cxembl JlapivHITOHA (TIPUHLIMIT MOYYeHUs] BBICOKOTO BXOJHOTO
COMPOTUBJIEHUS, IPUHLMNA/IbHAS CXeMa).

60. CriocoObl TOBBILLIEHUS] BXOJHOTO COMPOTUBJ/IEHUS] BXOJHBIX KackKaZloB OIepaldOHHBIX
ycunurenedd. KMcronb3oBaHHWe TPaH3UCTOPOB CO CBEPXTOHKOW 06a30i (MPUHLMIT TIOJydeHHst
BBICOKOTI'O BXO/IHOTO COTPOTHMBJIEHUS, IPUHLMNNAJIbHAS CXeMa).

61. CriocoObl TOBBILLIEHUS] BXOJHOTO COMPOTUBJ/IEHUS] BXOJHBIX KacKaZloB OIepaldOHHBIX
ycunuTened. Vcnonb3oBaHWe TO/EBBIX TPaH3UCTOPOB (MPUHLIMIT MOYYeHHsT BBICOKOTO
BXO/JIHOTO COTPOTHUBJ/IEHUS], TPUHLUIHNA/IbHbIE CXEMBI).

62. BbIxo/Hble KacKajibl OTlepaljMOHHBIX YCU/IWTe/eii: OCHOBHbIe TpeOOBaHUS, NpaKTHUecKue
CXeMBl.

63. Mukpocxembl CBY fuamna3oHa: rubpuHasi M MOHOJIMTHas TeXHOJIOTUH, OCHOBHbIe
Marepuasbl.

64. Mukpocxembl CBU fivanasoHa: IMHUY MeXXCOeIMHEeHNH Y IaCCUBHbIE 3/1eMEeHThIL.

65. Mukpocxembl CBY fuara3oHa: akTUBHbIe 37eMeHThI. [lojieBble TpaH3UCTOPHI C Gapbepom
[IIoTTKHU, TPaH3UCTOPBI HAa TOPSYMX JI€KTPOHAX, OMIOJSIpHbIe IeTepoTPaH3UCTOPbl: OCHOBHBIE
cBo¥cTBa ¥ 06/1aCTH NPUMeEHeHHsl.

66. [Ipo6ieMbl TIOBbIIIEHUST CTereHr WHTerpauu. OT MUKpO- K HaHO3/IeKTPOHUKe (bapbephbl Ha
MyTH Nepexo/ia, Hauaja HaHO3JIeKTPOHWKM, HOBbIe TPAH3WCTOPHbIE CTPYKTYPhI U MaTepUallbl).

KOHTPOJIBHLIE BOIIPOCHI /i OL€HKH C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[I/Iﬁ
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(Tipu oTBeTe Ha BOMPOC He0OXOUMO U3 MIPHUBeJeHHBIX BApHAHTOB BbIOPATh TTPABU/ILHE
OTBETHI)

1. OcHOBHBbIE CBOMCTBA KOMITIOHEHTOB MHTerpaibHbIX cxeM (MC) 1o cpaBHeHUIO €
JACKPETHBIMU:
+ rapamMeTphbl UHTerpajbHbIX 3/IEMEeHTOB 3HAUUTE/IbHO Xy>Ke (10 HOMUHATY, MOILIHOCTH,
TOYHOCTU) JUCKPETHBIX
- mapaMeTpbl UHTerpa/ibHbIX 3JIEMEHTOB 3HAUMTEIbHO JTyylile (1T0 HOMUHATY, MOILIHOCTH,
TOYHOCTU) JUCKPETHBIX
- UHTerpajibHbie KOMIIOHEHThI UMEIOT Majibiii pa30pocC rapamMeTpoB B Pa3HbIX 3K3eMIIsipax
ofHOoMMeHHbIX MC
+ BHyTpH UC 3a cueT G/IM3KOT0 PACIIOIOXKEeHUsI Ha TI0//I0XKKe OJHOTO KpPHUCTasyla B TIOJTHOM
HMHTepBaJie SKCI/TyaTallMOHHbIX BO3/€MCTBUIM ITapaMeTphbl 3/IeMeHTOB MPAKTUUYeCKH WeHTUUHbI
WJIM JOCTaTOYHO CTPOrO IPOMNOPLIMOHAIBHBI

2. OcHOBHas cxema KackKazia [/l UHTerpaJbHOU CXeMbl:
+ muddepeHLanbHbIA KacKaz,

- cxema ¢ O3

- cxeMa ¢ Ob

- cxema ¢ OK

3. [Ins obecrieueHrsi pexuMa ycwieHUsi B AuddepeHI[MaibHOM YCHUIUTETFHOM KacKaje
HeoOXouMO:

- M0JlaTh Ha BXO/Ibl OJJMHAKOBbIE€ CUTHAJIbI

+ roJiaTh Ha BXOZbl O/IMHAKOBBIE 10 aMILIUTY/e, HO MPOTHUBO(da3Hble CUrHabI

+ roJiaTh CUrHa/l Ha OJWH W3 €ero BXOZOB, 3a3€M/IMB BTOPOU

4. [luHaMU4YeCcKui auana3oH AuddepeHIMaIbHOTO Kackaaa:

+ B 2 pasa BblIllle, YeM y OJMHOUHOI'O TpaH3MUCTOpa B cxeMme ¢ O3

- B 2 pasa HUXe, 4eM Y OZJMHOYHOT'0 TpaH3ucTopa B cxeme ¢ O3

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

5. [lnHamuuecKast Harpyska, ucrosb3yemasi B fud@epeHLiaibHOM Kackaje, 03BOJIsIeT:

+ O/IHOBPEMEHHO MOTYUUTh 00JIbIIIHe BXOAHOE COTIPOTHB/IeHHe U KO3 GhUI[MEHT repeaun

- TIOJIy4uTh OOJTbIIIee BXO/HOE COTIPOTUB/IEHHE TIPU TaKOM >Ke Ko3dhduijieHTe repeauu Kak B
IvddepeHLIMa/IbHOM KacKajie C pe3MCTUBHOM Harpy3kou

+ T0/TyunTh 60/BILION KO3 PULIEHT TIepejauu, TIPAaKTUUeCKH He 3aBUCSIIHI OT TTapaMeTPOB
TpPaH3UCTOpa

6. ,Z[IIH MU TaHHWSA OII€EPALIMOHHOI'0 YCUJINTEJIA Uallle BCero UCriojib3yeTcd ABYXHOHHPHBIﬁ
WCTOUHHK MUTAHUS. DTO II03BOJISET

- ACTI0JIb30BaTh B €ro COCTaBe OUIIOJISPHBIE TPAH3UCTOPBI PA3HOTO THUIIA MPOBOAUMOCTH
- ACII0JTb30BaTh B €ro COCTaBe OJHOBPEMEHHO OUIOJISIpHbIE U TT0JIeBble TPaH3UCTOPBI

+ (hopMHpOBAaTh Ha €ro BbIXO/le ABYXIOJISIPHbIM BBIXOJHOM CUTHAI

- UCII0/Ib30BaTh HU3KOBOJIbTHbIE UCTOUHUKY TTUTaHUS

7. BbIxoZiHOe HanpshkeHue ONepalOHHOTO YCUTUTEIS

- MOKeT ObITb O0JIblIle HaNPsKeHUs IMUTaHusl, eC/T ero COOCTBeHHbIN KO3 dULIMeHT yCuieHust
oueHb 00JIBILION (COCTaB/ISIET COTHU ThICSY)

+ He MOXXeT IIPeBLIIAaTh BeJIMUMHY HallpsDKeHUs M TaHUs TIpU JIIOOBIX ero MmapamMeTpax

- MOXXET OBITh 0OJIbIIIE Hallps>KeHWd MMTaHus, eC/IM UCTOYHUK ITNTaHWA I,E[ByXl'IOJ'ISIPHbII\/‘I

8. YcnoBue b6anaHca OrepallMOHHOI'O YCHUJIUTEJIA:

+ ec/ii BXOAHOe HallpsDKeHHe paBHO HY/IIO, TO U BbIXOJHOE HallpsDKeHUe paBHO HYJ/IHO

- €CJIM BXOHO€ HallpsbKeHHre 0oJIblIIE HYJIsA, TO BBIXOAHO€ HallpsDKEHHUE TOXKe 0oJIblIIE HYJA
- €CJIM BXOJIHOE€ HallpsbKeHKWe MEeHbIIe HYJIdA, TO BBIXOJHO€ HallpsDKeHne OoiblIIe HYJA

Ie
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- eC/Iv BXOJHOe HaripsbkeHue 0oJibliie HyJisl, TO BBIXOAHOE HarlpsbkeHre MeHblile HyJist
9. VipeanbHbli orepaliiOHHBIN yCUIUTeNnb UMeeT (BbibeprTe Harbosiee TIOHbIN OTBET)
- coOCTBeHHBIN KOI(PPULIMEHT YCUIeHUsI 110 HarpshKeHUI0 paBHbIN 0eCKOHEUHOCTU

- 6eckoHeuyHO 00JIbLIIOE BXOHOE CONIPOTUB/IEHHE

- HyJIeBOe BBIXO/IHOe CONPOTHUBI/IEHUE

+ coOcTBeHHbIN K03 ULMeHT yCreHus TI0 HalpsDKeHHI0 PaBHbIM 6eCKOHeUHOCTH, OeCKOHEeUHO
00J1b11I0€e BXOIHOE CONPOTUBIIEHHE U HY/IeBOE BbIXOJJHOE COTIPOTHB/IEHHE B HeCKOHEYHO
LIIMPOKOM MOJI0Ce YacTOT

10. PeanbHbIH OHepaL[I/IOHHBII\/‘I YCUWINTE/Ib B OT/IMUMH OT NAed/IbHOT'O UMeeT (Bbl6paTb BCe
IMpaBUJIbHbIE OTBeTBI)

+ 6osbI110¥ cO6CTBeHHBIN KO3((GULIMEHT YCUIeHUs TI0 HallpsDKeHUI0, HO He PaBHBIN
OeckoHeUYHOCTH

+ mocTaTtouHo 60JblIOe BXOJAHOE CONpOoTHBeHre (COTHA KOM - MOM)
+ I0CTaTOUHO HU3KOE BBIXO/IHOE COTPOTHB/IeHKe (0ObIUHO He MpeBbiliaeT coTeH OM)

- coOCTBeHHbIN KO3(DPULIMEHT ycHIeHUs paBHbIN 6eCKOHEeUHOCTH, 6ecKoOHeuHO 6oJibioe
BXO/JJHO€e COTMIPOTUBJIeHHE U Hy/IeBOe BBIXOZHOE COTPOTHB/IeHHe B OeCKOHEUHO LIMPOKOM MoJioce
4acToT

- 60/1b1110¥ COOCTBEHHBIN KOIQ@ULIMEeHT YCHU/IeHHsI 110 MOLL{HOCTH

- 00/1b1110¥ COOCTBEHHBIN KOIQPULIMEHT YCUIeHUs 110 TOKY

11. IlpaBr/o aHanu3a CxeM BK/IFOUEHUS ONePaLOHHOIO YCUTUTe IS

- BBIXOJJHO€E HarlpspKeHHe He MOXKeT MpPeBbIlaTh BeTMUMHY HalpsKeHUsl TUTaHUs

- BBIXO/IHOE HarmpsDKeHre MOXKeT ObITh 00JIbllie HalpsKeHUs MTUTaHUs], eC/Id UCTOUHUK TTUTaHUs
[IBYXIIO/ISIPHBIN

- €CJIM BXOAHO€ HallpshKeHKWe pdBHO HYJ/IIO, TO Y BBIXOJHO€ HallpSXKEeHKWeE PaBHO HYJ/IHO
- €CJIM BXOHO€ HallpsbKeHHre 0oJIblIIE HYJIsA, TO BBIXOAHO€ HalIpsDKEHHUE TOXKe 0oJIblIIE HYJA
- €CJIM BXOJIHOE€ HallpsbKeHWe MEeHbIIIe HYJIdA, TO BBIXOAHOE HallpsDKeHne OoibliIe HYJA
- €CJIM BXOHOE€ HallpsbKeHHre 0oJIblIIE HYJIsA, TO BBIXOAHO€ HallpsPKeHKe MEHBIIIEe HYJIA

+ BXO/IbI U/Iea/IbHOTO OTIepPaIfuOHHOTO YCUIUTESISI He TTOTPeOsIsAiOT TOK OT 1[eTTH UCTOUHUKA
CUTHana, T.e. IBx=0

12. TlpaBuo aHanM3a CxeM BK/IFOUEHHUS OTepaliOHHOTO YCHUTUTe sl
- BBIXOZJHOE HarpsDkeHHe He MOXKeT MPeBbIllaTh BeTMUMHY HarpshKeHUst MTUTaHUS

- BBIXO/IHOE HampsDKeHre MOXKeT ObITh 00JIbllie HalpsKeHUs MTUTaHUs], eC/Id UCTOUHUK TTUTaHUs
[IBYXIIO/ISIPHBIN

- €CJIM BXOAHO€ HallpshKeHKWe pdBHO HYJ/II0, TO Y BBIXOAHO€ HallpSXKeHKWeE PaBHO HYJ/IHO
- €CJIM BXOHO€ HallpsbKeHHre 0oJIblIIE HYJIsdA, TO BBIXOAHO€ HallpsDKEHHUE TOXKe 0oJIblIIE HYJA
- €CJIM BXOJIHO€ HallpsbKeHKWe MEeHbIIIe HYJIdA, TO BBIXOAHOE HallpsDKeHne OoiblIIe HYJA
- €CJIM BXOHO€ HallpsbKeHHre 0oJIblIIE HYJIsA, TO BBIXOAHO€ HallpsPKeHKe MEHBILIEe HYJIA

+ MeXy BX0/IaMH{ H/Iea/lbHOTO OTIePAIiHOHHOTO YCHTUTEIS YIIPaB/Isiolee HalpsDKeHHe paBHO
HYJIIO B JIIO00OM CxeMe BK/TFOUeHHs

13. KoadduuyeHT ycuieHUs: oniepaliuOHHOTO YCUIATEJISE 3TO

+ OTHOILIeHUe IIpUpallleHus] 3HaueHHsI BbIXOHOT'O HaIlpsDKeHUs K BbI3BaBILIEMY 3TO IIpUpallleHue
3HAYEHHWIO BXOAHOI'O HAIIpsDKEeHUS

- OTHOILI€EHWE MdKCUMAJ/IbHOI'O 3HaU€HHKA BbIXOAHOI'O HAIIPSDKEHUA K 3HAY€HHWHO BXOHOI'O
Hallps>KeHud

- OTHOILIEHWE MaKCUMAJ/IbHOI'O 3HaUY€HWA BXOAHOI'0 HAIIPsKeHHUA K MUHHUMA/IBHOMY 3HaU€HKTIO
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BXOJAHOI'O HAlIpsKeHUA

- OTHOILI€eHHKE MMPpUPALll€eHNA 3HaU€HKA BBIXOAHOI'O TOKAd K BbI3BaBLIEMY 3TO IMpHPAalLll€eHHE
3HAYEHHWIO BXOAHOI'O HAIIpsDKEeHUS

14. BXO,E[HOQ COITIpOTHUBJIEHHE OIT€EPALIMOHHOI0 YCUJ/IUTEIA 3TO

+ BeJIMUMHA, PaBHAasi OTHOLLIEHHIO MpHpallleHus1 BXOJHOTO HarpsbKeHUsl K MprpalleHUIo
aKTUBHOM COCTABJISIIOIEN BXOJHOTO TOKa

- B&JIMUKMHA, pdBHAas OTHOIIIEHUIO IIpUPAdllleHNA BBIXOAHOI'O HalIpsDKEHHUS K IMPUPAILeHUIO
AKTHUBHOM COCTaBIIHI-OH_[eﬁ BBIXO/IHOI'O TOKa

- B&JIMUKWHA, pdBHAs OTHOILIEHUIO ITpHUPAdIlleHUA BBIXOJHOI'O TOKAa K ITpHUPALlJ€HNI0 BXOAHOI'O
Hallps>KeHud

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

+ BeJIMYMHa, paBHast OTHOLIEHHIO IpUpal]eHts BbIXOJHOT0O HaIlIPsDKeHUs K BBI3BaBIIIEi ero
AKTHUBHOM COCTaBIIHI-OH_[eﬁ BBIXOJHOT'O TTOCTOAHHOI'O UJIN CUHYCONOa/IBHOT'O TOKa

- BeJIMUMHA, PaBHasl OTHOLIEHUIO TTPUpAIL[eHHs] BXOJHOTO HaMpPSDKeHHUS K MPUPAIlleHHI0 aKTUBHON
COCTaBJISIFOLLEHM BXOAHOTO TOKa

- BeJIMYMHA, paBHasi OTHOLLIEHWIO TIPUPaAll[eHNsl BBIXOJHOTO HarpsbKeHUs1 K MprpalleHUIo
aKTUBHOM COCTaBJISIOIEN BXOJHOTO TOKa

- B&JIMUKWHA, pdBHAs OTHOIIEHUIO ITpHUPAdIlleHUA BBIXOJHOI'O TOKA K ITpHUPALl€HHWI0 BXOAHOTI'O
Hallps>KeHud

16. Kak HeHy/ieBasi pa3HOCTb BXOZIHBIX TOKOB Pea/ibHOTO ornepaloHHoro ycunuressi (0OY)
BJIUSIET HA MapaMeTpPbl YCU/IUTE/s, BbITIOJIHEHHOTO Ha OCHOBe 3Toro OY?

+ yMeHbllIaeT AUHAMUYeCKUW rara3oH ycuiuresis Ha OY

- YMeHblllaeT MUHUMaJ/IbHO BO3MOJKHO€ BXO/IHO€ HampspkeHue ycuauTens Ha OY

- YMeHblllaeT MaKCMMabHO BO3MOXXHO€ BbIXO/IHO€ HampsbkeHue ycuauTesisg Ha OY

- YBeJIMUMBaeT MakKCMMabHO BO3MOXXHO€ BbIXO/IHOE HampsbkeHue ycunuTesisg Ha OY
+ yBeMUMBaeT MUHHMMAJ/IbHO BO3MO)KHOE BXO/JHOe HarpsbKeHue ycunuresisi Ha OY

- yBe/IMuMBaeT JUHAMHAUeCKUM raria3oH ycunutesis Ha OY

17. YacroTa €IVNHWUYHOT'O YCU/IeHHS, OTHOCAILAACA K IMHaMHUUECKUM IMdapaMeTpaM
OrepallMOHHOI'O YCHUJIUTeJIdA, 3TO

+ yacToTa, Ha KOTOPOU COOCTBeHHBIN KO3QQULIMEeHT yCH/ieH sl OTIepaljMOHHOTO YCUTUTeJIs
ymeHbl1aeTcs o 1

- 4aCTOTa, Ha KOTOPOﬁ COOCTBEeHHBIN KOC—)(i)(i)I/IL[I/IeHT yCuieHHs OrepalliOHHOTIO YCHUJINTEJIA
CTAHOBUTCA IMMPAKTUUECKKU PABHBIM HYJ/IIO

- YaCTOTa, Ha KOTOPOH KO3((MUI[UEHT YCHUIeHUSI HEMHBEPTHUPYIOILET0 YCHUIUTEIS Ha
OTIepal[IOHHOM YCHUJTUTeNIe YMeHbIIaeTcs Ao 1

- 4aCTOTa, Ha KOTOpOﬁ KOC—)(i)(i)I/IL[I/IeHT yCcnjieHrd HEMHBEDTUDYIOLEro YCU/INTE/IS Ha
OrepallMOHHOM yCHUJ/IMTeJ1Ie CTAHOBUTCS IIPAKTUYECKHW DABHBIM HYJIIO

18. KoaddurmeHT ocnabnenus: cuHgaszHoro curHana Koccd onepariioHHOTO YCHTUTESS 3TO

+ oTHoleHHe Ko3dduimeHTa ycuneHus: HanpspkeHust Ky K koadduiipenTy ycuneHus
cuH$pasHoro curHana Keg

- OTHOIIIeHHe BBIXOJHOI'O CPIH(i)aBHOFO HallpsKeHWs K BeJIMYrHe BXOAHOI'0 CPIH(i)aBHOFO
Hallps>KeHud

- OTHOIIIeHHe BBIXOJHOI'O ,qH(i)q)epeHuHaanoro HallpsKeHW K BeJIMYrMHEe BXOAHOI'O CI/IH(i)aBHOFO
Hallps>KeHUd

- OTHOIIIeHHe BBIXOJHOI'O ,qH(i)q)epeHuHaanoro HallpsKeHrd K BeJIMYrMHe BbIXOAHOT'O
CHH¢)83HOFO Hal1ps>KeHn s

13



19. I1pu pabore peanbHOro OY € 06paTHOM CBSI3bI0 KOADGMUI[MEHT YCUIeHHS MOXKHO CUUTATh
3aBUCAIIMM TOJILKO OT BeJTMUMHBLI 00paTHOM CBSI3U (M He 3aBUCAIIMM OT napameTpoB OY) ecu

+ ko3 durment ycunenusi OY ¢ obparHoi cBsi3blo << co6cTBeHHOr0 KoaduiienTa OY (6e3
oOpaTHo¥ CBsI3K)

- Ko3pumeHT ycuneHus OY c 06paTHOM CBsA3bIO >> cobcTBeHHOTO K03 duiueHta OY (6e3
oOpaTHo¥ CBsI3K)

+ ecJIi MpaBUJIbHO BbIOpAaHbI COTIPOTHB/IEHHsI Pe3UCTOPOB, 00pa3yroLX 00paTHYIO CBSI3b
(RBxOY >> R >> RBpIXOY)

20. B onepaljuoHHOM ycuuTesie ¢ 06paTHOM CBsA3bIO (BbIOpATh BCe MpaBU/IbHbIE OTBETHI)
+ IIpU pacllMpeHUH M0JI0ChI NTPOIYCKaHUs KO3((ULIMEHT yCUIEHUS] YMEeHbIIaeTC s

+ IIpU yBeJIMUeHUM KO3 PULIMEeHTa yCUIeHUs] TPOUCXOAUT Cy)KeHHEe M0/I0ChI TPOMYCKaHUs
- IPY pacCLIMPeHUH M0JI0ChI MPOMYCKaHUs KO3(QGULMEHT YCU/IeHUS YBeTNUMBAEeTCs

- IpY YMeHbIIeHNH K03((HrLIMeHTa YCUIeHHsI TIPOUCXOUT CY>KeHHe T10JI0ChI ITPOIyCKaHUsI

21. Kakoe ycioBre He06X0JUMO BBITIOJIHUTE TIPY BEIOOPe COTIPOTHBIIEHHs TF0O0T0 pe3ucTopa R
T1pU TIPOEKTUPOBaHUU cxeM Ha OY?

+ RBxOY >> R >> RBpixOY
- RexOY >> R << RBp1IxOY
- RexOY << R >> RBpixOY
- RBxOY << R << RBpIXOY
- MoxxHO BbIOMpATh C TFOOBIM COTIPOTHB/IEHHMEM U3 HOMHUHATBHOTO psifia

22. Kakue ripubopbl HeOOXOJUMBI J1J1s1 U3MepeHHsl aMIVIMTYAHON XapaKTepUCTUKU YCUTUTe IS Ha
OY (BbIOpaTh TOMBKO HEOOXOAUMBIE)?

- BosibTMeTp NMOCTOSIHHOTO TOKa, MU/IJTUBOJIbTMETP, TeHepaTop CTaHJAPTHBIX CUTHAJIOB
- OMMmeTp

- MunnMBoIbTMETP, reHepaTop CTaHAAPTHBIX CUTHAIOB, YaCTOTOMEp

- 'eHepaTop cTaHAapTHBIX CUTHA/IOB, BOJIBTMETP MOCTOSTHHOT'O TOKa

- ['eneparop cTaH[ApTHBIX CUTHAIOB, OCLUITIOrpad

+ MuIIMBO/ILTMETD, FeHepaTop CTaHJapPTHBIX CUTHA/IOB

23. Kakue ripubopbl HeOOX0JUMBI /151 U3MepeHUsl aMIIUTYAHO-UaCTOTHON XapaKTepUCTUKH
ycunurens Ha OY (BbIOpaTh TOILKO HE0OX0UMBbIe)?

- BonbTMeTp NMOCTOSIHHOTO TOKA, MU/IJTMBOJIbTMETP, TreHepaTop CTaHJapTHBIX CUTHAJIOB
- OMMeTp, MyJIbTUMETP

+ MUWUIMBO/ILTMETP, FeHepaTop CTaHJapTHBIX CUTHAIOB, UaCTOTOMED

- 'eHepaTop cTaHJAPTHBIX CUTHAJIOB, BOJLTMETP MTOCTOSTHHOTO TOKA

- 'eHepatop cTaHJAPTHBIX CUTHAOB, OCLUIOrpad

+ MUUIMBOJ/ITMETP, FeHepaTop CTaHJapTHBIX CUTHAIOB

24. Ecnu ofHO U3 BXO/IHbIX HaMpsKeHWU MoJiaTh Ha HeMHBepTUpYroLMid Bxo, OY, a Apyroe Ha
€r0 MHBePTUPYIOLLMI BXO/I, TO MOJYYUTCS CXema

+ aHa/IOrOBOTO BLIUKTATEIS

- @HaJIOTOBOT'0 CyMMaTopa

- @aHAJIOTOBOT'0 MHTerpaTopa

- aHasioroBoro auddgepeHLaTopa

25. B ueMm rpenMyIiiecTBa aKTUBHBIX (PU/IBTPOB Tepe]] TaCCUBHBIMU?
- GosblIIasi BeTMUMHA JUHAMHUYeCcKOoro Juara3oHa
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+ Gosblilee 3HaueHHe 10OPOTHOCTH

+ BO3MOXXHOCT® T0J1y4deHus1 KoadduiiveHTa repesaun bosibliie 1
+ Gosee BriCOKasi CTabUIBHOCTD

+ BO3MOXXHOCTb IJIaBHOM nepecTporiku AUX

- He TpeOyIOT UCTOYHUKA MMUTaHUS

- MeHbLLMH YPOBEHb LIIYMOB

- BO3MO>KHOCTb CaMOBO30YyK/ieHHs1

26. Ha uTo B/vsieT NOPSIZIOK aKTUBHOTO (pubTpa?

- Ha BeJIMUYMHY JUHAMUYeCKOro Juarna3soHa

+ Ha CKOPOCTH 3aTyxaHHsl (pUIbTpa BHE I0JI0ChI TPO3PAaYHOCTH
+ Ha BeMuMHY ()a30BOT0 CABUra Ha 4acTOTe Cpe3a

- Ha K03 dULIMeHT Nepefiaun (PUIbTpa B MOJI0Ce MPO3PayHOCTU

- Ha UyBCTBUTE/IbHOCTb nepe,anquof/i XdpdKTepUCTHUKU K pa36pocy I[IaCCHUBHBIX 37IEMEHTOB
CXeMBbI

27. Ha uto B/iusieT 10OPOTHOCTh aKTUBHOTO (pUbTpa’?

- Ha BeJIMUMHY AUHAMHYEeCKOTO Juara3oHa

+ Ha CKOpPOCTh 3aTyXaHHus (U/IbTPa BHE MOJIOChI TTPO3PauHOCTH
- Ha BeJIMUYMHY (Pa30BOro C/IBUra Ha 4acToTe cpe3a

- Ha K03 dULIMeHT Nepefiaun (PUIbTPa B MOJI0Ce MPO3PayHOCTU

- Ha UyBCTBUTE/IbHOCTb nepe,anquof/i XdpdKTepUCTHUKHU K pa36pocy I[IaCCHUBHBIX 37IEMEHTOB
CXeMBbI

28. Kak MO>KHO Ha TIpaKkTHKe OTpe/|e/IuTh UaCTOTY cpe3a HU3K000poTHOro aktuBHoro ®HY?
- Ha yacToTe Cpe3a BbIXOJHOe HalpsyKeHHe MaKCMMallbHO

+ Ha 4aCTOTe Cpe3a BhIXOJHO€E HarlpsDKeHue COoCTaBisieT 0,7 OT BBIXOJHOT'O Hallps>KE€HUA B
ImoJjioce Ipo3pa4yHOCTH

- Ha yacTOTe Cpe3a BBIXOZHOe HarpsbkeHre coctarsisieT 1,0 0T BBIXOAHOTO HalpshKeHHs B 110J10Ce
IIPO3pPayHOCTH

- Ha YacToTe Cpe3a BBIXOZHOe HarpsbkeHre B Q pa3 60Jibliie BLIXOJHOTO HATPSDKEHUSI B TI0JI0CE
IIPO3pPayHOCTH

- Hd 4daCTOTe Cpe3a BbIXOAHOE HallpsXKeHHe COCTaBJ/IAeT 0,7 OT BXOOHOI'O HAIIpsKeHUA

- Ha yacTOTe Cpe3a BBIXOZHOe HarpsbkeHre coctarsisieT 0,1 0T BBIXOZAHOTO HarpshKeHHs B 10J10Ce
IIPO3pPayHOCTH

29. Kak MO>KHO Ha IpaKTHKe OTpeJe/iTh J0OPOTHOCTL cpeHe100poTHOTrO akThBHOrOo ®HY?

+ ,E[O6POTHOCTB PdBHA OTHOLIEHWIO BBIXOAHOI'O HAlIPAXKE€HUS Ha UdCTOTEe CPe3a K BBIXOAHOMY
Hallps>KeHHUI0 B I0JI0Ce MMPO3PavYHOCTHU

- ,E[O6POTHOCTB PdBHa OTHOIIE€HHWIO BBIXOAHOT'O HAIIPsPKEHWA B I10J/10C€ TTPO3PDAYHOCTHU K
BbBIXOJHOMY HAIIpS’KE€HHUIO Ha YaCTOTE Cpe3ad

- ,E[O6POTHOCTB PdBHa OTHOIIE€HHWIO BXOJHOI'O HalIpsXKE€HKA Ha YaCTOTe CPe3ad K BBIXOJHOMY
Hallps>KeHHUI0 B I0JI0Ce MMPO3PavYHOCTHU

+ ,E[O6POTHOCTB PaBHa OTHOIIEHHWIO MdKCUMAJ/IBHOI'O 3HaUY€HWA BBIXOJHOTI'O HAIIPSDKEHUA K
BbBIXOJHOMY HAaIIpS>K€HHWIO B I10J1I0Ce TIPO3Ppa4YHOCTH

- ,E[O6POTHOCTB PdBHAa OTHOIIE€HHWIO BBIXOAHOT'O HAIIPSKEHWA Ha YaCTOTE Cpe3d K BXOJHOMY
Hallps>KeHUI0 Ha 3TOH UacToTe

30. Kak MO>KHO Ha MpaKTHKe OTIPe/Ie/IUTh CPEAHIOI YaCTOTY aKTUBHOTO 10JIOCOBOTO (DUIbTpa?
+ Ha CpeJjHeM YacTOTe BLIXO/JHOE HaMpsDKeHHe MaKCHMa/IbHO
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- Ha cpe,quf/'I UdCTOTe BbIXOAHOE HAlIpsKeHHe COCTaBJIAET 0,7 OT MdKCHMAJIBHOI'O 3HAUe€HHA
BbBIXOJHOI'O HAIIps>KEeHUS

- Ha Cpe,quﬁ UdCTOTe BbIXOAHOE HAlIpsKeHHe COCTaBJIAET 0,7 OT Be/IMUKMHBI BXOAHOT'O
Hallps>KeHud

- Ha Cpe/iHel 4acToTe BbIXOJHO€e HalpsyKeHNe MUHUMAa/IbHO

31. Kak MO>XHO Ha MpaKTHKe ONpee/uTh M0J0CYy NPONYyCKaH!sl aKTHUBHOI'O TI0JI0COBOTO
¢unbTpa?

+ Ha HWKHEeH M BepXHel rpaHuLie M0JI0Chl IPOMYCKAaHNS YPOBEHb BBIXOJHOIO HaMpsDKeHUs
cocrassisieT 0,7 OT MAaKCMMa/IbHOTO 3HaYeHUs] BBIXOJHOIO HalpsUKeHUs

- T10JI0Ca TIPOTyCKaHus coctarsisieT 0,7 OT CpefHel YaCTOThI

- Ha HIDKHEH U BerHeﬁ r'paHUlie ITOJIOCHI TTIPOITYCKAHKSA YPOBEHDL BbIXOAHOT'O HAITPSAXKEHHA
COCTaBJideT 0,7 OT 3HAYE€HHA BXOHOI'O Hallpsi>KeHUd

32. Kak MO>KHO Ha TpaKTHKe OTpe/ie/IuTh JOOPOTHOCTh aKTUBHOT'O TM0JI0COBOTO (U/IbTPa?
+ 106pPOTHOCTL paBHA OTHOLIEHHUIO CpeZiHel YaCTOThI K T0JI0Ce MPONycKaHus (GuibTpa

- ,E[O6POTHOCTB PdBHa OTHOIIE€HHWIO MdKCMMaJ/IBHOI'O BBIXOAHOI'O HAIIPsDKEHWA Ha cpe,quf/i
YdCTOTe K BXOAHOMY HAIIPS>KEHWHO

- 10OpPOTHOCTb paBHA OTHOLLIEHUIO MaKCUMa/IbHOTO 3HaueHHsl BEIXOJHOTO HarpsDKeHHUs K
BBIXOJJHOMY HarpsbKeHUIo Ha ypoBHe 0,7

- ,E[O6POTHOCTB PdBHa OTHOIEHHWIO IMOJIOCHI ITPOITYCKaHHA (bl/lanpa K cpe,quﬁ YacToTe

33. Kak MO>KHO Ha TIPaKTHKe OIpe/|e/ITh YaCTOTY PEXXEKIIMA aKTHBHOTO TI0JIOCHO-
3arpakzaroriero GuiIbTpa?
- Ha YaCTOTe PEXKEKIIUM BbIXOJHOE HAIpPsKeHHe MaKCUMaTbHO

- Ha UdCTOTe peXXeKLUKWH BbIXOAHO€E HallpsXKeHHe COCTaBJIAET 0,7 OT MdKCHMAJ/IBHOI'O 3HAYeHUA
BbBIXOJHOI'O HAIIpsKeHUS

- Ha UdCTOTe peXXeKLUKWH BbIXOAHO€E HallpsXKeHHe COCTaBJIAET 0,7 OT MMHHMMAJ/IbHOT'O 3HAUEeHUA
BbBIXOJHOI'O HAIIps>KeHUS

+ Ha 4acTOTe pe)XeKLMU BbIXOJHOe HamlpshkKeHue MUHUMAa/IbHO

34. Kak MO>XHO Ha MpaKTHKe ONpPeJe/nTh M0JI0CY 3arpaXkAeHrs aKTUBHOIO PE)KeKTOPHOTO
¢unbTpa?

+ Ha HWKHEeH M BepXHel rpaHuLie 10JI0ChI 3arpaXk/ieHus1 ypOBeHb BBIXOHOTO HaMpsDKeHUs!
cocrassisieT 0,7 OT MAaKCMMa/IbHOTO 3HaYeHUs] BBIXOJHOIO HalpsUKeHUs

- Ha HIDKHEH U BerHeﬁ r'paHULie TTOJIOCHI 3aIrpaXKAeHHs YPOBEHb BBIXOJHOT'O HallpsSXKeHUA
COoCTaBJideT 0,7 OT MMHUMAaJ/IbHOTI'O 3HaU€HHWA BBIXOJAHOT'O HallpsXKEeHUA

- T0JI0Ca 3arpakaeHust coctapsisieT 0,7 OT YaCTOTHI PeXKeKIUN

- Ha HIDKHEH U BerHeﬁ r'paHHlie TTOJIOCHI TTIPOITYCKAHKSA YPOBEHL BbBIXOJAHOT'O HAITPSAXKEHHA
COoCTaBJideT 0,7 OT 3HAYE€HHA BXOHOI'O Hallpsi>KeHUd

35. Kak MO>KHO Ha TIpaKkTHKe OTpe/e/IUTh FTyOHHY PeXKeKI[UH aKTUBHOTO MTOJI0OCHO-
3arpakzaroriero GuiIbTpa?
+ ryIyOMHA PeXKeKI[MM paBHA OTHOILIEHWIO YaCTOThI PEXKEKLIUHU K TI0J10Ce 3arpaXKAeHust GUIbTpa

- I"J'IY6I/IHa PeXXeKIMHN PaBHA OTHOLLIEHWIO MMHUMAJ/IBHOI'O 3HaU€HKA BBIXOJHOI'O HAIIPSDKEHUS Ha
HdCTOTe peXeKUNU K BXOAHOMY HAITPpS>KEHKUTIO

- rimyOMHa pe)KeKLMY paBHA OTHOIIEHHI0 MUHUMAa/IbHOTO 3HaueHUsl BBIXO/JHOTO HaMPshKeHUs K
BBIXOJJHOMY HarpsbKeHUIo Ha ypoBHe 0,7

- rimyOMHa pe)KeKLMY paBHA OTHOIIEHHIO TI0JI0CHI 3arpaXk/jeHust (PUIbTpa K yacToTe peXkKeKLuu
36. McTouHMK TOKa (TeHepaTop CTabM/ILHOTO TOKA) — 3TO 37IeMEHT /IeKTPUUeCKOU CXeMbI,
KOTOPBIN:
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+ obecrieurBaeT TOK B Harpyske, He 3aBUCSILMI OT COTIPOTUB/IEHUS] HArPYy3KH
- BbIipabatbiBaeT Tpebyemoe 3HaueHue ToKa
+ UMeeT oueHb 00JIbLIIOe BHYTPeHHee COTIPOTHBIIEHHe

37. OcHOBO# GO/BIIMHCTBA CXeM UCTOUYHUKOB TOKa (TeHepaTopoB CTaOW/ILHOTO TOKA),
WCI0/Tb3yeMbIX B UHTerpa/lbHbIX CXeMaX, SIBJISIeTCs:

- cxeMa guddepeHLIMATBHOTO Kackaja

+ cxema TOKOBOTO 3epKasia

38. bazoBoii cxemoii BXoAHOro Kackajaa OY siBisieTcs:
+ muddepeHLanbHbIA KacKaz,

- cxema ¢ O3

- cxema ¢ O

- pa3/IMuUHbIe KaCKO/IHbIe CXeMbI

39. OCHOBHBIM MaTeprajoM MOHOJIUTHBIX UHTerpanbHbiXx CBY MUKpOCXeM siB/isieTCs:
+ apceHup, rajius

+ HUATPUJ, Ta/TUsI

- KpeMHUU

- repMaHui

40. B apceHn/ rajuiieBbIX UHTeTpajbHbIX CXeMaX B OCHOBHOM MCIHOJ/Ib3YHOTCS C/IeYIOLIe
TPaH3UCTOPHbIE CTPYKTYPbI:

+ noneBoii Tpan3uctop c baprepom loTTku (MESFET)

+ TpaH3UCTOPbI Ha ropssunx nekrpoHax (HEMT)

+ bunosisipable rerepotpan3uctopsl (HBT)

- OuMosipHbIe TPAH3UCTOPHI C M30/IMPOBaHHbLIM 3aTBOpoM (IGBT)

- bunossipHbie TpaH3UCTOPBI ¢ 6apbepoM LIoTTKH

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

3aBegyromuii Kadeapoit
PaIuOTEXHUUECKUX YCTPOUCTB

J.T.H., mpodeccop FO.H. Tlapiux

Onepatop 340 000 "KomnaHus "TeH3qpy —_—

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMUCHIO

noanncAHO ®re0y BO "PIrPTY", PIPTY, MapwwuH tOpuit Hukonaesuy, 10.07.26 14:50 (MSK) MpocTtas noanuce
3aBeaytowmin kaceapoii PTY




