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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-7 CriocoGeH mpou3BOAUTH HEOOXOIMMBIE PACUEThI OTACIBHBIX OJIOKOB U YCTPONCTB
CHCTEM KOHTPOJISI, aBTOMATH3aIMU U YIIPABJICHUS, BHIOUPATh CTaHJAPTHBIC CPE/ICTBA ABTOMATHKH,
MU3MEPUTENIBHOM U BBIYUCIUTEIBbHON TEXHUKH MPU TPOCKTUPOBAHUU CUCTEM aBTOMATU3ALMU U
YIPaBJICHUS
N]I-1 IeMOHCTpUpYET 3HAHUE FIIEMEHTHOM 0a3bl, IPUHITUIIOB ACHCTBUS U OCOOCHHOCTEH
(YHKIMOHUPOBAHUS TUIIOBBIX JIEKTPOHHBIX YCTPOUCTB 1 O9BM

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KomneoTepHoe 3a/1aHue
1. 3ammTa naboparopuoi padbotel Ne 1 «I[IpoxoxaeHue CUTHAJIOB Yepe3 JIMHEHHBIE eI,
nuHelHble yeunutenun» (TectupoBanue)
2. 3amuTa abopatopHoi paboTsl Ne 2 «JIunelinbiit RC-ycunurens» (TectupoBanue)
3. 3ammra naboparopHoi padboTel Ne 3 «Jluon. BAX nuona. [lpumenenue auoaar»
(TectupoBanue)
4. 3amura nadopatopHoii padboTsl Ne 5 «[loneBoii TpaH3UCTOP U yCUITUTENbHBIN Kackag O
(TectupoBanue)
5. 3amura nadopatopHoit paboTsl Ne 6 «KittoueBbie 371eMEHThI Ha TPAH3UCTOPaX»
(TectupoBanue)
6. 3amura 1adopatopHoit paboThl Ne 7 «CXeMbl TPaH3UCTOPHO-TPAH3UCTOPHOM JTOTHKI
(TectupoBanue)
7. 3amura nabopatopHoit paboTsl Ne4 «bunossipHelii TpaH3ucTop U Kackag OD»
(TectupoBanue)
8. KontponbHas padota Nel «JIuneitnsie cxems» (KoHTposbHas pabora)
9. KonTponbHas padota Ne2 «IlomyrnpoBoJHUKOBBIE TPUOOPHI: AUOM, TPAHZUCTOPY
(KonTponbHas pabota)
10. KonTtponbsHas padota Ne3 «Onepatnnonnsie ycunutenn» (KontponsHas padbora)
11. KonTponbHas padota Ne4 «KiroueBble 21eMEHTHI Ha TPAaH3UCTOPAX U HU(PPOBBIE
noruueckue cxeMb» (KoHTponbHas pabota)

BPC nucuuIInHbI

4 cemectp
Beca kOHTpOIBHBIX MeponpusITHii, %0
Paznen Uaugek | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
mueramne | ¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 | -11
bl Cpox 5 5 5 9 9 9 13 13 13 15 15
KM:
du3nyeckrue 0CHOBEI
ITOJIyITPOBOJTHUKOBOM




MUKPO3JIEKTPOHUKU

DuznyecKkue OCHOBBI
IIOJIYIIPOBOJHUKOBOM + + +
MUKPOIJIEKTPOHUKH

IIEMEHTHI
MOJTYIIPOBOTHUKOBOM
DJICKTPOHHUKHU

DJIEMEHTHI
MOJTYTPOBOIHUKOBOM + + +
DJICKTPOHUKU

AHanorosbie
AJIEKTPOHHBIE
yCTpOICTBa

AHaorossle
3JICKTPOHHBIC + + + + + +
YCTPOMCTBA

HNuTerpanbanie
onepaluroOHHbIE
YCUJIMTEIN

WHTrerpaibHbie
OIlepallMOHHBIE + + + +
YCHJINTEIIHN

[udposas
DJICKTPOHHKA

[udposas + + + +
DJICKTPOHHKA

[Mudpossie
MUHTETPAJIbHBIE CXEMBI

[Mudposbie +
WHTETPAJIbHBIE CXEMBI

BecKM: | 5 10 | 10 [ 10 | 10 | 10 | 10 | 10 | 10 | 10 5

$O6m1as yacts//Iy1s1 MpOMEKyTOIHOU aTrTecTaund

BPC kypcoBoii padoTbl/mpoekTa

4 cemecTtp
Beca KOHTpOIbHBIX MeponpusATUil, %
WNnnexe KM-1 | KM-2 | KM-3 | KM-4
Paznen mucnumianHe!

KM:

Cpok KM: 8 9 12 15
Amnanu3 3aaHus, BEIOOpP 27€MeHTON 6a3bl +
Pacuer no nocrostHHOMY TOKY +
Pacder mo nepeMmeHHOMY TOKY, HCCII€I0BaHUE +
XapaKTEPUCTHUK LIETIH
OdopmieHune mosICHUTETHHOM 3aITUCKA +

Bec KM: 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIIK-7 N-lonk7 HemoHcTtpupyet | 3HaTh: 3ammuTa JrabopaTopHoii padboTsl Ne 1 «ITpoxokaeHHEe CUTHAIOB Yepe3
3HaHUE »3JeMEHTHOH 0a3bl, | OCHOBHBIE 3JIEKTPOHHBIE JMHEWHBIE 1enH, JIuHelHble yeunurenan» (TectupoBanue)
IPUHUUIIOB  JEUCTBUSA U | IOJYIIPOBOJHUKOBBIE 3amura maboparoproii pabotel Ne 2 «JIuneitnsiit RC-ycunurensy
0ocoOeHHOCTEH PpUOOPHI (TUOIBI, (TectupoBanmue)
(YHKIIMOHUPOBAHMUSI OUIOJISIPHBIE U MOJIEBBIE KonTponbnas padorta Nel «JIuneiinbie cxembl» (KoHTponbHas pabora)
TUIIOBBIX 3JIEKTPOHHBIX | TPAH3UCTOPHI), PKUMBI UX | 3amuTa JabopaTopHoil padbotsl Ne 3 «Jluoa. BAX nuona. [Ipumenenue
ycrpoiicts u 9BM pabdoThI muona» (TectupoBanue)
[TpuHLMIBI pacyera U 3amura 1a6oparopHoi paboThl Ne4 «BUNOISAPHBIN TPAH3UCTOP U KAaCKal
JKCIEPUMEHTAIBHOTO OD» (TectupoBanue)

HCCIIEIOBaHMS 2JIEKTPOHHBIX
LENEH MTPU PA3TMYHBIX
pexumax paboThl
ANEKTPOHHBIX TPUOOPOB
Bubl HHTErpanbHBIX CXEM,
UX OCHOBHBIE
XapaKTepUCTUKU
OrpaHuydeHus U IpeaesibHbIe
PEKUMBI PabOTHI
MOJIYTIPOBOTHUKOBBIX
npubopoB

OcHOBBI GU3HUKH TBEPAOTO
Tena u Gpu3nKu
MOJIYTIPOBOJTHUKOB

YMeTs:

[IpoexTpoBaTh TUNIOBBIE

KonTtponbHas padora Ne2 «IlonynpoBoJHHKOBBIE TPHOOPHL: U0,
Tpansuctop» (Konrponrsnas pabora)

3amura 1aboparopHoi paboTsl Ne 5 «IloneBoit Tpan3ucTop u
ycunntenbHbli Kackag ON» (TectupoBanue)

3amura 1aboparopHoi paboThl Ne 6 «KitoueBble 371eMEHTHI Ha
TpaH3ucTtopax» (TectupoBanue)

KonTtponbHast padora Ne3 «Onepaunonnsie ycunutenun» (Kontposnbnas
pabora)

3amura 1aboparopHoi paboTsl Ne 7 «CxeMbl TpaH3UCTOPHO-
TpaH3ucTopHoi joruku» (Tectuposanue)

KontponbHast pabota Ne4 «KiroueBble 3JIeMEHTHI Ha TPAaH3UCTOPAX U
uuposblie ornueckue cxembl» (KonrponpHas padora)




AJEKTPOHHBIE LIENH U
OCYILIECTBIIATH PacyeT
PEKUMOB UX pabOTHI
IIpumeHsTH pacyeTHbIC
METO/IbI JUIsl aHATIN3a
AHAJIOTOBBIX IEKTPOHHBIX
Lernen

IIpumeHsTh pacyeTHbIC
METO/IbI JIIsl aHATIN3a
HU(POBBIX 3JTEKTPOHHBIX
Lerneu

OcymecTBiATh
MOJIETUPOBAaHUE U
9KCIIEPUMEHTAIILHOE
HCCIIEIOBaHUE aHAJIOTOBBIX
U IIU(POBBIX AIEKTPOHHBIX
Lenen




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura nadoparopnoii padotsl Ne 1 «IIpoxo:kaeHne CUrHa10B Yepes
JIMHeHHbIe elNH, JJMHeHHbIe YCHIUTEe

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTposbHOro meponpusitusi B BPC: 5

Ilpoueaypa mnpoBeneHUsi KOHTPOJBbHOro Meponpusitusi: IlpoBonurcs B BHIE TECTOBBIX
BOIIPOCOB ¥ MHJMBUYAJIbHBIX 33JJaHUIl B aBTOMaTU3UPOBAHHON CHCTEME KOHTPOJIS 3HaHUN AlipeH
MDU. Bpewmsi, ycTaHaBIMBaeMOe Ha BBINMOJIHEHUE 3anaHus He Oosnee 30 muuyT. [Ipemycmorpena
aBTOMaTuyecKkas 00paboTKa pe3ybTaToB.

Kparkoe cogepxanue 3agaHus:
3a/laHue COAEPKUT TECTOBBIE BOIPOCH! U PELICHHE UHIUBUIYAIbHBIX 331aHUMI,
OpPUEHTHPOBAHHBIX Ha MPOBEPKY 3HAHUH 110 TeMe J1abopaTOPHOH pabOTHI.
IIpumep TectoBoro Bomnpoca: “KakoBa IIUTEIbHOCTh BXOJIHOTO UMITYJIbCHOI'O CUTHAJIA
JIOJDKHA OBITh TPU CHATUM IEPEXOJHON XapaKTepPUCTHKH B JaHHOH 1abopaTOpHOH paboTe mpu
UCCIICIOBAaHUH CXEMBI ¢ MU depeHIHpYyIOIIM KoHaeHcatopom? OTBET B MIJUTMCEKYHAAX.”
[Tpumep TectoBoro 3afganus: BeiOpate ocuuiorpaMmy, COOTBETCTBYIOIIYIO cxeMme. B oTBere
yKa3aTb HOMEP OCLIIJIOIPaMMBbI.
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Figure 1 PUCYHOK K 3agaHuio
KOHTpOJII)HbIe BOleOCbI/3a)]aHI/Iﬂ:
3HaThb: OCHOBEI (I)I/IBI/IKI/I TBEpAOTO 1.Kaxoit (bOpMLI CHUI'HAJI Haao 11oJgaBaThb HA BXON
TCJIa 1 (1)I/ISI/IKI/I IMOJIYITPOBOJHUKOB YCTBIPEXIIOJIIOCHUKA TP CHATHUHN HGpGXOI{HOffI

XapaKTepUCTHKH B JTaHHOU TabopaTtopHoit pabore?
e 1.cMHycouaanbHbIi
e 2.MPAMOYro/bHbIN
e  3.TpeyrosbHbIl
e 4.moboit
e OrtgeTt: 2

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80




OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: TecT CYUTaeTCsl BHINOJHEHHBIM Ha OLICHKY
«OTIM4YHO», €CNM IaHbl TPABWIbHBIE OTBETHI HE MeHee ueM Ha 80% BOIpPOCOB TecTa

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: TecT CUUTaeTCsl BHITOJTHEHHBIM Ha OLEHKY
«XOopouIoy, ecu 1aHbl IpaBUIIbHBIE OTBETHI HE MeHee ueM Ha 60% BompocoB TecTa

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: TecT CUUTaeTCsl BBIOJTHEHHBIM HA OLEHKY
«Y IOBJIETBOPUTEIILHOY, €CIIH JaHbI IPABHIILHBIC OTBETHI HE MeHee ueM Ha 40% BOmpocoB TecTa

Oyenka: 2
Onucanue xapaxmepucmuxu binoaneHus shanus: TecT cauTaeTcs BBINOIHCHHBIM Ha OIEHKY
«HeymoBIeTBOPUTEIBHOY €CITH CTYICHTOM HE BHITIOJTHEHBI YCIOBUS, MPEATIOIATAIONINE OIEHKY
«Y IOBJIETBOPHUTEIIBHOY

KM-2. 3amuTa n1a6opatopHoii padotrsl Ne 2 «J/Inneitnbiii RC-ycnanrenab»

®opmbl peaan3anun: KoMIeroTEpHOE 3a1aHKE

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa npoBeaeHHsi KOHTPOJBHOIO MeponpusaTusi: IIpoBomuTcs B BHIE TECTOBBIX
BOIIPOCOB U MHJMBUYAIbHBIX 33JJaHUIl B aBTOMaTU3UPOBAHHON CHCTEME KOHTPOJIS 3HaHUN AlpeH
MDOU. Bpems, ycraHaBiauBaeMoe Ha BbINONHeHUE 3agaHus He 6osnee 30 munyt. Ilpegycmorpena
aBTOMaTHU4ecKas 00paboTKa pe3ynbTaToOB.

Kpartkoe cogep:kanue 3aiaHus:
3aaHue COAEPKUT TECTOBBIE BOIPOCH! U PELICHHE HHAUBUYAIbHBIX 3a1aHUMI,
OpPUEHTHPOBAHHBIX Ha MPOBEPKY 3HAHUH 10 TeMe J1abopaTOPHOI pabOTHI.
[Tpumep TecToBoro Bompoca: Beibepure cxeMy 3aMelieHns TMHEHHOTO yCUIUTeNs B 00J1acTu
HWKHMX 4acTOT. B 0TBETe yKazaTb HOMEp CXEMBI.

[Tpumep TectoBoro 3amganus: Onpeaenure mo ocuuwiorpaMmmaM KodGPUITUEHT yCUIeHUs
kackana Ku (BXOIHOW CUTHAN — BBEPXY, KaHal |; BEIXOJHOMN CHTHAI — BHU3Y, KaHaT 2).
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Figure 2 PUCYHOK K 3agaHuto

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:
3nath: OCHOBBI (PM3UKH TBEPAOTO 1. HuxHsis rpaHu4HAas 4acTOTa JIMHEHHOTO YCUIJINTEISI
Tena U (PU3UKHU TMOTYIPOBOIHIKOB OTIpeeNseTcsl 3HAYCHUSIMH €MKOCTEH KOH/IEHCATOPOB:
1.Cpl u Cp2
2.Cex u Cn
3.Cpl uCn
4.Cp2 u CBx
Otser: 1
Onucanue MKaJIbI OEHNBAHUS:
Ouyenka: 5

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cauTaercs BbIIOJIHEHHBIM Ha OLEHKY
«OTINYHOY, €CIM 1aHbl IPaBUJIbHBIE OTBETHI HE MeHee ueM Ha 80% BOMpOCOB TecTa

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: TecT CYNTaeTCs BHIITOJIHCHHBIM Ha OLIEHKY
«X0opo1110», €CIU JaHbl IPaBUIIbHBIE OTBETHI HE MeHee ueM Ha 60% BOIpoCcoB TecTa

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus. TecT CYNTaeTCs BHIITOJIHCHHBIM Ha OLIEHKY
«Y IOBJIETBOPUTEIILHOY, €CIIH JaHbl IPaBUIIbHBIEC OTBETHI HE MeHee ueM Ha 40% BOmpocoB TecTa

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaeTcs: BHIMOIHEHHBIM Ha OIEHKY
«HeymoBIeTBOPUTEIIBHOY €CITH CTYICHTOM HE BBITIOJTHEHBI YCIOBHS, IIPEAIIOIATAIOIIIE OICHKY
«Y TOBJIETBOPUTETIHLHOY

KM-3. Kourpoabnas padora Nel «JInneliHbIe cxeMbD»

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e
Tun koHTpoabHOro MeponpusTus: KourponsHas pabota
Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeAeHMsT KOHTPOJILHOrO Meponpusitusi: IIpoBoguTcs B BHIE pEIICHUS
VHAVBHUAYAJIBHBIX 337ja4 B aBTOMaTU3UPOBAHHOM cUCTEME KOHTpouIs 3HaHUM AlipeH MOU. Bpewms,



yCTaHaBJIMBAaEMOE Ha BBINIOJIHEHHE 331aHus He Oonee 60 munyT. [IpexycmoTpena aBromarnieckas
00paboTKa pe3yIbTaToB.

Kparkoe cogepxxanue 3aganus:
KoHTtponbHas Touka HarpasjieHa Ha OLEHKY OCBOSHHSI KOMIIETEHIIUH 110 TeMaM “Dusndeckue
OCHOBBI I1OJIYIIPOBOAHUKOBON MUKPO3JIEKTPOHUKN U “INEMEHTHI NTOITYIPOBOAHUKOBON
BJIEKTPOHUKHU .

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmers: I[IpuMeHATH pacueTHbIE 1. RC ¢unpTpa KaueCTBEHHO MOCTPOUTH
METOJbl NIl aHaJIM3a aHAJIOTOBBIX aMIUIATYIHO YaCTOTHYIO XapaKTepucTuKy. [loctpoenus
AJIEKTPOHHBIX LIETIEN MIOATBEPK1aTh SKBUBAJICHTHBIMU CXEMAMU U pacyeTaMHu.

Z[J'Iﬂ JTOM XKe LEMHU KAYCCTBCHHO IIOCTPOUTHh AUArpaMmy
BBIXOOHOI'O HAIIPSKCHUS IIPU BO3ACHCTBUU HA BXOJE
HUMITYJIbCa KOHEYHOM JJIIUTCIIBHOCTH. C‘lI/ITaTB, qTo
JUIMTEIBHOCTh BXOAHOT'O curHana tu CYIICCTBCHHO
OoublIIe BPCMCHHU IICPECXOJHOI'O ITpoHeccca.
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Figure 3 PacueTtHasa cxema

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cuMTaeTCs BHIIOIHEHHOH
Ha OLEHKY «OTJIMYHO», €CIIU 33/1aHue BBIIOJIHEHO Ha 85%.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cunTaeTCs BHIIOIHEHHOH
Ha OIIEHKY «XOpOIlI0», €CIIH 33aJJaHKe BhIoiHeHo Ha 70%.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku vinonnenus snanus: KoHTpoabHas paboTa CYMTASTCs BHITIOTHEHHOM
Ha OICHKY «Y JOBJICTBOPUTEIILHOY, €CIIU 3aJJaHKHE BBIMOJIHEHO Ha 50%.

Oyenka: 2
Onucanue xapakmepucmuku 6vinonnenus snanus: KonTpoabHas paboTa CUMTaeTCsl BHIIOIHEHHOM
Ha oleHKY «HeynoBiaeTBOpuTebHOY, €ClIU 3aJJaHie BBINOJIHEHO Ha MeHee 50%.
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KM-4. 3ammura nadoparopnoii padorsl Ne 3 «/Inoa. BAX nuona. [lpumenenne quona»

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE
Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue
Bec konTpoabHoro meponpustusi B bPC: 10

IIpoueaypa mnpoBeneHUsi KOHTPOJIBbHOro Meponpusitusi: IlpoBomurcs B BHIE TECTOBBIX
BOIIPOCOB U MHJMBUAYAJIbHBIX 33JJaHUI B aBTOMaTU3UPOBAHHON CHCTEME KOHTPOJIS 3HaHUU AlpeH
MDU. Bpewmsi, ycTaHaBIMBaeMOe Ha BBINMOJIHEHUE 3anaHus He Oosnee 30 muuyT. [Ipemycmorpena

aBTOMaTU4ecKas 00paboTKa pe3yJIbTaToB.

Kpartkoe conep:xanue 3a1anusi:
3ajanue COAEPKUT TECTOBBIE BOMPOCHI U PEIICHUE UHANBUIYATbHbIX 3aJaHHH,
OPHUEHTHPOBAHHBIX HA MPOBEPKY 3HAHUMU I10 TEME JIa0OPATOPHOM PaOOTHI.
[Tpumep TecToBOTO Borpoca: OTMEThTE TUITHI POOOS p-n Mepexoaa:
1.1aBUHHBIN
2. TEIIOBOM
3.cBETOBOH
4. TyHHETBHBIN
5.npsiMoit
Ortser: 1,2,4
[Tpumep TectoBoro 3amganus: s cXeMbl ¢ 3aJaHHBIMH ITApaMeTpaMH ONPEIETUTh TOK U

Hanpsbkenue auona (In u Un), BompTaMiiepHas XapakTepUCTHKa KOTOPOTO MPUBEICHA HUKE.
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Figure 4 BAX anopa

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: OrpanunueHus u 1.91o Takoe mpsiMoe HanpsKEHUE TU0AA U KaK
npeleibHble  PEXKUMBI  pabOTHI M3MEHsIETCS BEJIMYMHA NOTEHIMAIbHOTO Oapbepa B
HOJIYIPOBOJTHUKOBBIX TPUOOPOB pe3yJIbTaTe €ro BO3AEHCTBHA?

3uatb: OCHOBHBIE 3JIEKTPOHHBIE 1.0npenenuTe TUI JUOJA 110 XapaKTEPUCTHUKE

MOJIYTIPOBOJHUKOBBIE npudopsI
(Inonpl, OUMONSPHBIE M IOJIEBbIE
TPaH3UCTOPHI), PEKUMBI UX PAOOTHI

I, MA {i‘ >

Figure 5 BAX guoaos




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: TecT CanTaeTcs BHIITOJIHCHHBIM Ha OLICHKY
«OTan4HOY», €cilU JaHbl IPaBUIIbHBIE OTBETH HE MeHee ueM Ha 80% BompocoB TecTta

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: TecT CUnTaeTcs BHIITOJIHCHHBIM Ha OLICHKY
«XOopouIioy», eciu J1aHbl IpaBUIIbHBIE OTBETHI HE MeHee ueM Ha 60% BonpocoB TecTa

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 40
Onucanue xapakmepucmuxu 8blnoaHeHus: 3Hanus: TecT cCUuTaeTcsl BBITOJTHEHHBIM Ha OLEHKY
«Y 10BJIETBOPUTEIBHOY, €CIIH JIaHBI IIPaBUIIbHBIE OTBETHI HE MeHee yeM Ha 40% BOIIpocoB TecTa

Oyenka: 2
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaercs BbIIOJIHEHHBIM Ha OLEHKY
«HeynoBneTBOpUTEIIBHO» €CIH CTYIE€HTOM HE BBIIIOJIHEHBI YCIOBUS, IPEANONIAraloue OLEHKY
«Y 1OBIETBOPUTEIIBHO)

KM-5. 3amura 1adopatopHoii padorsl Ned «bunonsipubliii Tpanzucrop u kackag O9»

®opmbl peasunzanun: KoMbroTepHOE 3a/1aHHE

Tun KOHTPOJILHOr0 MeponpusasTusi: TectupoBaHue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeaeHHss KOHTPOJBHOr0 Meponpusitusi: I[IpoBoAUTCS B BHJAE TECTOBBIX
BOIIPOCOB M MHJIMBUAYAIbHBIX 33JJaHUN B aBTOMAaTU3UPOBAHHOW CUCTEME KOHTPOJIS 3HAaHUN AMpeH
MDMU. Bpewms, ycraHaBIMBaeMoe Ha BBINIOJIHEHUE 3aanus He Oosiee 30 muuyt. IlpemycmoTrpena
aBToMaTuyeckas o0paboTKka pe3yabTaToB.

KpaTkoe cogep:kaHue 3aaHus:
3agaHue COJepKUT TECTOBBIE BOIIPOCH! M pellIeHHE WHANBUIYalbHbIX 3aaHUH,
OpPUEHTUPOBAHHBIX Ha MPOBEPKY 3HAHUH IO TEME JTaOOPaTOPHON PabOTHI.
[Tpumep TecToBOro Bompoca: YKaKUTe TUI OUTIOISIPHOTO TPAH3UCTOpa

Figure 6 BunonApHbIA TPaAH3UCTOP

[Tpumep TecroBoro 3aganus: Onpenenuts KodQGUIUEHT yCHIeHUs Tpan3ucTopa h21s,
BBIXOIHOE compoTuBiieHue 1/h225 u BxoaHoe conporuBiacHue h113 1Mo ero BEIXOIHOM U
BXOJIHOH XapakTepucTiukam B padoueit Touke (Uka=12 B, Ik3=40 MA).
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Figure 7 BxoaHas xapaKTepucTuKka
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Figure 8 BbixogHble XapaKTepUCTUKN

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: OrpanunueHus u 1.ITo BXOIHOM XapaKTEpUCTUKE TPAH3UCTOPA
npelenbHble  PEKUMBI  PabOTHI OTIPEACTISIOT
MOJTYTIPOBOTHUKOBBIX MPHOOPOB 1.ko3¢ddunmenT ycunenus 6a30BOro Toka

2.muddepeHnraIbHOe BXOIHOE COTPOTUBICHUE
3.1 depeHnmaIbHOE BEIXOAHOE CONPOTUBIICHUE
4.Bce XapaKTepUCTHUKU TPAH3UCTOPA

OrtBer: 2
3uatb: OCHOBHBIE JJIEKTPOHHBIC 1.Kosddpumment ycunenus 6a30Boro Toka u
MOJTYTIPOBOTHUKOBBIC prOOpPHI mudhepeHIMaTbHAs BRIXOIHAS TPOBOMMOCTh
(Inonpl, OUMONSIPHBIE W TOJIEBHIE 1.onpenensiroTcs Mo BXOJHOM XapaKTePUCTHKE
TPAH3UCTOPHI), PEXKUMBI UX PaOOTHI 2.0TPEIEISIFOTCS TI0 BBIXOIHBIM XapaKTEPUCTUKAM
3.ABIAIOTCS CIIPABOYHBIMHU MTapaMeTpaMH TPaAaH3UCTOpa
Ortser: 2
Onucanue MIKAJILI OLEHUBAHNA:
Ouyenxa: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaercs BbIIOIHEHHBIM Ha OLEHKY
«OTIUYHOY, €CIIH 1aHbl TPaBUJIbHBIE OTBETHI HE MeHee ueM Ha 80% BOMpOCOB TecTa

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binoaHeHuss 3nanust: TecT CYUTaeTCs BHIMOJIHCHHBIM Ha OLICHKY
«Xopo1110y», €ClH JaHbl IPaBUILHBIC OTBETH HE MeHee ueM Ha 60% BOIPOCOB TecTa

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapakmepucmuku 6binoaHeHuss 3Hanust: TecT CYUTAeTCs BBIMOJIHCHHBIM Ha OLICHKY
«Y JI0BJIETBOPUTEIILHOY, €CIIH JaHbl IPABHJILHBIC OTBETHI HE MeHee ueM Ha 40% BOMpoCcoB TecTa
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Oyenka: 2
Onucanue xapaxmepucmuxu binoaneHus snanus: TecT CYMTaeTcs BBIMOIHCHHBIM Ha OIEHKY
«HeymoBIeTBOPUTEIBHOY €CITH CTYICHTOM HE BHITIOJTHEHBI YCIOBUS, MPEATIOIATAIONINE OIEHKY
«Y IOBJIETBOPHUTEIHHOY

KM-6. KoutpoJubnas padora Ne2 «IlosrynpoBoaHUKOBbIE NPUOOPHI: THO,
TPAH3UCTOP»

®opmbl peanusanun: KomnbrotepHoe 3a1anue

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

Ilpouenypa mnpoBedeHHsi KOHTPOJBLHOro Meponpusitusi: IIpoBoguTcss B BHJIE pEIICHUS
VMHJIUBUIYAIbHBIX 3a7la4 B aBTOMATU3UPOBAHHOW CUCTEME KOHTpOJIs 3HaHul Aitpen MOU. Bpewms,
yCTaHaBJIMBAaEMOE Ha BBINOJIHEHHE 3a1aHus He Oonee 60 munyt. [IpenycmMoTpena aBroMaTuieckas
00paboTKa pe3yJIbTaToB.

Kpatkoe cogepxxanue 3agaHus:
KoHTponbHas Touka HallpaBJIeHa Ha OLIEHKY OCBOEHHS KOMIIETEHLIUU 10 TeMaM ““IJIeMEHTHI
MOJIYTIPOBOTHUKOBOM 3JIEKTPOHUKU ™ U ‘“AHaJIOrOBBIE AJIEKTPOHHBIE YCTPOUCTBA” U
“HHTerpajibHbIE ONEPALMOHHbBIE YCUITUTEIN .

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

Ywmets: [lpumensT pacueTHbIC 1.51a cxembl ycuauTensHOro kackaga OD ¢
METOJBI IS aHallu3a IHUPPOBBIX napamerpamu: Enut=10 B, R1=8,4 kOm, R2=1,6 kOwm,
3JIEKTPOHHBIX 1eneil Rk=100 Om, R>=25 Owm (3azmaya 2) paccuutaTh €MKOCTb

(5, 9TOOBI HCKITFOYUTH OTPULIATEIBHYIO 00OPAaTHYIO CBS3b
10 IEPEMEHHOMY TOKY. MI3MepeHa HUKHSAA IpaHUYHasI
gactoTa fu = 200 ['u. Cumnras u3BectHbiME h1195=250
Om 1 h213=200 onpeieTuTh mapamMmerpsl
HEHarpy>K€HHOT'0 YCHJIUTENsI IPU OTCYTCTBUU 0OpaTHOM
CBSI3M 110 IEPEMEHHOMY TOKY.
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Figure 9 Cxema K 3agaHuio

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoixneHus sHanus: KoHTposbHas paboTa cYUTaeTCs BBHITIOTHEHHON
Ha o1leHKY «OTINYHOY, €CITH 3aJJaHue BBITIOJHEHO Ha 85%.

Ouyenka: 4
Huorcnuii nopoe eévinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoinenus sHanus: KoHTposbHas paboTa cUUTaeTCs BHITOTHEHHON

Ha OLIEHKY «XO0pOLIOY», €CIIH 3a/1aHne BbINoaHeHo Ha 70%.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: KontposibHas paboTa cCuuTaeTcs BHITOJTHEHHOM
Ha OLIEHKY «Y IOBJICTBOPUTEILHO», €CIIH 3aJ]JaHH€ BhINOJIHEHO Ha 50%.

Oyenka: 2
Onucanue xapakxmepucmuxu evinoanenus snanus: KoHTpoJIbHas padoTa CYUTACTCs BBIIOJTHESHHON
Ha olleHKY «HeynoBIeTBOpUTEIIbHOY, €CIIU 3aJaHIe BBITOJIHEHO Ha MeHee 50%.

KM-7. 3amura nadopatopHoii padotsl Ne 5 «IloJieBoii TPaH3UCTOP M YCHIINTEIbHbBIN
kackag ON»

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHHsi KOHTPOJIBHOIO Meponpusitusi: IIpoBonuTcs B BHIE TECTOBBIX
BOIIPOCOB U MHJMBUYAIbHBIX 33JaHUIl B aBTOMaTU3UPOBAHHON CHCTEME KOHTpPOJIS 3HaHUN AlpeH
MDOU. Bpewms, ycraHaBauBaeMoe Ha BbINONHeHUE 3agaHus He 6osnee 30 munyt. Ilpegycmorpena
aBTOMaTU4ecKas 00paboTKa pe3yIbTaToOB.

Kpartkoe cogepxanue 3ajaHusi:
3a/laHue COAEPKUT TECTOBBIE BOIPOCH! U PELICHHE UHIUBUIYAIbHBIX 331aHUH,
OpPUEHTUPOBAHHBIX Ha MPOBEPKY 3HAHUH MO TeMe Tab0paTOpHON PadOTHI.
IIpumep TecToBOro Bompoca:
Kakue cxembl 3aMelieHus MOJIeBOro TPAaH3UCTOPa UCTIONB3YETCsl IPU aHAIH3E B PEKIME
MaJIoro curHazua?
[Tpumep TectoBoro 3aaanus: Kak usmeHutcs HanpsbkeHue Ha Tpansuctope Ucu mpu oOpbiBe
pesuctopa R2?
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KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: Buibl MHTETpabHBIX CXEM, 1.Ha pucyHke npuBeieHa CTOKO-3aTBOpHas

UX OCHOBHBIE XapaKTEPUCTUKH XapaKTEPUCTHKA [TOJIEBOTO TPAH3UCTOPA.
Kaxum nmapameTpom xapaktepusyeTcs 1aHHas
XapakTepucTuka?
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56mA

25mA

(513
-8.68U

1. HanpspkeHne oTceuku.
2.IToporoBoe HanpsiKEHUE.
3.IlpsiMbIM HanpsKEHUEM
Otser:1

3uatb: OCHOBHbBIE 3JIEKTPOHHbBIE
MOJTYTIPOBOTHUKOBBIE IPUOOPHI
(m11oapl, OUMOMNSPHBIE W TOJIEBBIC
TPAH3UCTOPBI), PSKUMBI UX paOOTHI

1.Vkaxxure THN TpaH3UCTOpa

v

1.MII-TpaH3ucTop cO BCTPOEHHBIM KaHAJIOM p-THIIA.
2.M/I1-Tpan3ucTop cO BCTPOEHHBIM KaHAJIOM N-THIIA.
3.MII-TpaH3ucTop C UHAYLUPOBAHHBIM KaHAJIOM p-
THUIIA.

4 MI1-Tpan3ucTop ¢ MHAYLIMPOBAHHBIM KaHAJIOM N-
THUIIA.

5. TpaH3uCTOp C YyNPaBASIOMMUM P-N-MIEPEXOIOM U
KAaHaJIOM P-THUIIA.

6.Tpan3ucTop ¢ ynpapiasioIuM p-N-Nepexo oM U
KaHaJIOM N-THUIIA.

Ortser:3

()HHC&HHCIHKaHbIOHeHHBaHHﬂ:

Ouenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaercs BbIIOJIHEHHBIM Ha OLEHKY
«OTIUYHOY, €CIIM 1aHbl IPaBUJIbHBIE OTBETHI HE MeHee ueM Ha 80% BOMpOCOB TecTa

Ouyenka: 4
16




Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: TecT CUnTaeTcs BHITOJIHCHHBIM Ha OLICHKY
«XOopouIoy», eciu 1aHbl IpaBUIIbHBIE OTBETHI HE MeHee ueM Ha 60% BompocoB TecTa

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 40
Onucanue xapakmepucmuxu 6blnoaHeHus: 3Hanus: TecT CUNTaeTcsl BHITOJTHEHHBIM Ha OLEHKY
«Y 10BJIETBOPUTEIBHOY, €CIIH JIaHBI IIPaBUIIbHBIE OTBETHI HE MeHee yeM Ha 40% BOIIpOCcoB TecTa

Ouenka: 2
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaeTcs BbIIOJIHEHHBIM Ha OLEHKY
«HeynoBneTBOpUTEIbHO» €CIIU CTYIE€HTOM HE BBINOJIHEHBI YCIOBHUS, PEAINOJIATaAloINe OLIEHKY
«Y 1OBIETBOPUTEIILHO)

KM-8. 3amura nadopatopHoii padotsl Ne 6 «KiroueBble 3JieMeHTBI HA TPAH3UCTOPAX)

®opmbl peanuzannu: KoMnproTepHoe 3a1aHue

Tun KOHTPOIBLHOTO MeponpusiTus: TectupoBanue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHUs] KOHTPOJBLHOro Meponpusitusi: [IpoBOIUTCS B BHUIEC TECTOBBIX
BOIPOCOB U WHAMBHYAIbHBIX 3aJIaHUI B aBTOMAaTU3UPOBAHHOMN CHCTEME KOHTPOJISl 3HaHUH AipeH
MDU. Bpewms, ycTtanaBiuBaemMoe Ha BbIMoJHEHUE 3ananust He Oosee 30 munyt. [Ipemycmorpena
aBTOMaTHYeCKas 00paboTKa pe3yIbTaToB.

Kpatkoe cogepxxanue 3agaHusi:
3ajaHue COAEPKUT TECTOBBIE BOMPOCHI U PEIICHUE UHANBUYAJIbHbIX 3aJaHU,
OpPUEHTUPOBAHHBIX Ha MPOBEPKY 3HAHUH 110 TEME J1aOOPaTOPHON PabOTHI.
[Tpumep TectoBoro Bompoca: Kak pacumdposars abopesuatypy 'KMOIT' ?
[Ipumep tecroBoro 3amxanus: Ha nepenarounoit xapakrepuctuke MOII-unBepTopa ¢
PE3UCTUBHOM HArpy3KOH OTMETHTE PEKUMBI PAOOTHI OJIEBOTO TPAH3UCTOPA

(COOTBeTCTByIOHH/Ie 06J‘IaCTI/I Ha BBIXOJIHBIX XapaKTepPUCTHUKAaX TPAH3UCTOPA).
@3- 2 Auto 1ML [OP HEHK

OcHOBH
pazeepT

P o Bupnean.
OKHa

I R R Y Py

Pacraxka
OKHa

++++++++++++++++++++++++++++++++

: : : : Camo-

B X R R TR Y

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: Buabl MHTETpAIBHBIX CXEM, 1.Kak cxeMOTeXHHUECKHU B CXeMe J1abopaTOpHOro MakeTa
UX OCHOBHBIE XapaKTEPUCTUKU obecneunBaercs pexkxuM BBIKJIFOYUEHO ?

17




E"'r-E BlLA

U&'x Rf
—
R,

|
“Eep

F

1.C nomopto nenu R2-Ecm

2.3a cyeT yMEHbIIEHUsI COMPOTUBIEHUA pe3ucTopa Rk
3.3a cueT BeJIMYMHBI YBEINYEHHSI COPOTUBIICHUS
pesucropa R1

4.3a cuer BenuuuHbI HanpsbkeHus UBX

Ortser:1

3uatb: OCHOBHbBIE 3JIEKTPOHHBIE
MOJTYTIPOBOTHUKOBBIE IPUOOPHI
(m11oapl, OUMOMNSPHBIE W TOJIEBBIC
TPAH3UCTOPBI), PSKUMBI UX paOOTHI

1.Kak B cxeme 1abopatopHOro MakeTa oOecreuynBaeTcs
pexum BKIIIOYEHO?

U&'x Rf
-
R,

|
“Eep

1.C nomomsro nenu R2-Ecm

2.3a cuer yMEHbIIEHUSI CONPOTUBIIEHUS pe3ncropa Rk
3.3a cyeT BeIMUMHBI YBEJIMUYEHUS CONPOTUBIICHUS
pesucropa R1

4.3a cuet BenU4YMHBI HanpsKeHUst UBX

OtBet:4

3nate: [lpunnunsl pacuera u
JKCIIEPUMEHTAIILHOTO
VCCIIEIOBAHMUSI JJEKTPOHHBIX

Lenel Mpu pa3JuyHbIX pPEeKUMax

paboThI TEKTPOHHBIX MPHOOPOB

1.B kakoMm pexxume noinkeH padorats Tpansucrop VT,
eciu TpaH3ucTop kak kimod BKJIFOUEH ?
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1.B pexxume oTceuku

2. B pexxumMe HachIIEHUS

3. B aKTUBHOM MHBEPCHOM PEXHME

4. B akTUBHOM peXUME

5. 3aBUCHUT OT COOTHOIIICHUSI TAPAMETPOB IJIEMEHTOB
Otser:2

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxku 6blnoaHeHus 3Hanus: TecT CUUTAEeTCs BBIIOJHEHHBIM Ha OLEHKY
«OTan4HO», €ciiv JaHbl IPaBUIIbHBIE OTBETH HE MeHee ueM Ha 80% BompocoB TecTa

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu 6blnoaHeHus 3Hanus: TecT CUUTaeTCsl BBIOJHEHHBIM Ha OLEHKY
«XopouIoy», eciau 1aHbl IpaBUIIbHBIE OTBETHI HE MeHee ueM Ha 60% BompocoB TecTa

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 40
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaeTcs BBIMOIHEHHBIM Ha OLEHKY
«Y IOBIETBOPUTEIILHOY, €CITN JaHbl MPAaBUJIbHBIE OTBETHI HE MeHee YeM Ha 40% BOmpocoB TecTa

Oyenka: 2
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaercs BbIIOJIHEHHBIM Ha OLEHKY
«HeynoBneTBOpUTEIIBHO» €CIH CTYIEHTOM HE BBINIOJIHEHBI YCIOBHSI, TPEAIIONIAraOIINE OLICHKY
«Y 1OBIETBOPUTEIIBHO)

KM-9. Kontpouasnas pagora Ne3 «OnepanuoHHbie yCHINTETH

®opmbl peaanzanun: KoMeroTepHOE 3a/1aHHE

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

Ilpoueaypa mnpoBeaeHHMs KOHTPOJBLHOrO Meponpusitus: IIpoBogurcs B BHIE pELICHUS
WHJVBHIyAJIbHBIX 337]a4 B aBTOMaTU3MPOBAHHOM CHCTEME KOHTpoJIsd 3HaHui AilipeH MOU. Bpewms,
yCTaHaBJIMBAaEMOE Ha BBINOJIHEHHE 337aHus He Oonee 60 munyT. [IpenycMoTpeHa aBroMaTuyeckas
00paboTKa pe3yabTaToB.

KpaTkoe cogep:xkanue 3a1aHus:
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HTPOJIbHAaA TOY HalrpaBJICHA H ICH BOCHUS MIICTCHIINH 110 TCMaM H I'OBbI
KoHTposibHast TOUKa HarpaBieHa Ha OLIEHKY OCBOE KOMIIETE o TeMaM ‘‘AHaJIOTOBbIE
3JICKTPOHHBIE yCTpoicTBa”, “UHTerpanbHbple onepaonnbie yeunurenn” u “Iludposas

AJIIEKTPOHHKA”.

KoHTposbHbIe BONPOCHI/3a1aHUA:

VYMeThb: OcCylecTBISITh
MO/ICJIMPOBAHUE u
AKCTIIEPUMEHTAIBHOE

HCCICAOBAHHUC  AHAJIIOTOBBIX U

U(POBBIX ANEKTPOHHBIX LIeTIeH

1.J171 cxembl, TOCTPOECHHOM Ha ONEPallMOHHOM
yeunutene K140V J16, nocTpouTs COBMELLIEHHBIE
JarpamMmbl BXOJTHOTO U BBIXOJAHOT'O CUTHAJIOB, €CJIM Ha
BXO/I ITOJAETCA TAPMOHUYECKU CUTHAJI C aMIUIUTY 101
10 B. ITapametrpsl cxembl: R1=100 kOm, R2=200 kOwm,
R3=500 xOm. ITapameTps! OnepariuOHHOIO YCUIUTENA:
U+m=13 B, U-m=-13 B. JIuoasl cuuTath UcaIbHBIMH.

R2

r1 Kot
|—[7“;.|_q- Dz

[

p DA

R3
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Figure 10 PacuetHasa cxema

VYMmers: [IpuMeHATH pacueTHbIE
METOABl Ui aHanu3a LU(POBBIX
AJIEKTPOHHBIX LENEN

1.J1;1s1 cxeMbl, MOCTPOCHHOM HA ONEPAIMOHHOM
yeuiurene K140V J16, noctpouTs COBMEIICHHbBIE
JUarpaMMbl BXOJHOT'O U BBIXOJIHOT'O CUTHAJIOB, €CJIM Ha
BXOJ MOJAETCS TApMOHUYECKHUI CUTHAJI C aMIUIMTYAO0U
10 B. ITapametpst cxembl: R1=100 kOMm, R2=50 kOm,
R3=100 xOm. ITapameTpsl ONIepaliMOHHOTO YCUIIUTEIS:
U+m=13 B, U-m=-13 B. Jluoas! cuutaTh UacaIbHBIMHU.
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Figure 11 PacuetHasa cxema

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoinenus sHanus: KoHTposbHas paboTa cCYUTaeTCs BHITOTHEHHON
Ha o1leHKY «OTINYHOY, €CIIH 3aJJaHue BBITIOJHEHO Ha 85%.
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: KontposnbHas paboTa cCuuTaeTcs BHITOJTHEHHOM
Ha OLIEHKY «XOpOoII0», €CJIH 3aJjaHie BbIoJHEHO Ha 70%.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: KontposbHas paboTa cuuTaeTcs BHIITOJTHEHHOU
Ha OLIEHKY «Y IOBJICTBOPUTEILHOY, €CIIH 3aJ]JaHu€ BhINOJIHEHO Ha 50%.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: shanus: KoHTpoJIbHas padoTa CYUTACTCs BBITOJTHESHHON
Ha olleHKY «HeynoBiaeTBOpUTEIbHOY, €CIIU 3aJaHue BBITOJIHEHO Ha MeHee 50%.

KM-10. 3ammura sadoparopHoii padorsl Ne 7 «CxeMbl TPAH3UCTOPHO-TPAH3MCTOPHOM
JIOTHUKW»

®opmbl peaau3anun: KoMIbrOTEPHOE 3a1aHKE

Tun kouTpoabHOro Meponpusitus: Tectuposanue

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa npoBeaeHHsi KOHTPOJIBHOIO Meponpusitusi: IIpoBonuTcs B BHIE TECTOBBIX
BOIIPOCOB U MHJUBUIYAIbHBIX 33JJaHUI B aBTOMaTU3UPOBAHHON CUCTEME KOHTPOJIsS 3HaHUN AMpeH
MDOU. Bpewms, ycraHaBiuBaeMoe Ha BbINONHeHUE 3agaHus He 6onee 30 munyt. Ilpegycmorpena
aBTOMaTu4ecKas 00paboTKa pe3yIbTaToOB.

Kparkoe cogepxanue 3agaHus:
3a/laHue COAEPKUT TECTOBBIE BOIPOCH! U PELICHNE HHIUBUIYAIbHBIX 331aHUH,
OpPUEHTHUPOBAHHBIX Ha MPOBEPKY 3HAHUH 110 TeMe J1abopaTOPHOI paboTHI.
[Tpumep TectoBoro Bompoca: Ykaxute tun noanoxku st UMC cemeticta n-MOIT
[Tpumep TectoBoro 3aganus: Kakoe HanpsbkeHHe Oy/ieT Ha BbIXoJie cxeMbl, ecid Enur=5 B u
Ux1=0 B, Ux2=5B, Ux3=5B ?
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Figure 12 Cxema W13

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3uate: [IpuHuunel pacyeta u 1.ITo xako¥ TEXHOJIOTUH clcIaHa JaHHas JIOTHYecKas
AKCIEPUMEHTAIBHOTO cxeMma ?
HCCIIEIOBAHUS 3JIEKTPOHHBIX

Herned MpHu pasiuyHbIX peKuMax
paboTHI AJIEKTPOHHBIX MPHOOPOB
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Figure 13 Cxema U139

1.ITo GunonsipHON TEXHOIOTUU
2.I1o TTJI TexHonoruu

3.ITo MOII TexHonoruu

4 .ITo n-MOII Texnoaoruu

5. ITo KMOII TexHonoruu
Orser:1,2

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxku 6blnoaHeHus 3Hanus: TecT CUUTAETCS BBIIOJHEHHBIM Ha OLEHKY
«OTan4HO», €cilv JaHbl IPaBUIIbHBIE OTBETHI HE MeHee ueM Ha 80% BompocoB TecTta

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxku 6blnoaHeHus 3Hanus: TecT CUUTaeTCs BBIOJHEHHBIM Ha OLEHKY
«XopouIoy», ecau 1aHbl IpaBUIIbHBIE OTBETHI HE MeHee ueM Ha 60% BompocoB TecTa

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 40
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cunuTaeTcs BBIMOIHEHHBIM Ha OIEHKY
«Y IOBIETBOPUTEIILHOY, €CIIN JJaHBI PABWJIbHBIE OTBETHI HE MeHee 4eM Ha 40% BOmpocoB TecTta

Oyenka: 2
Onucanue xapakxmepucmuxu binoaneHus sHanus: TecT cauTaercs BbIIOIHEHHBIM Ha OLEHKY
«HeynoBneTBOPUTENIBHO» €CIH CTYIEHTOM HE BBIIIOJIHEHBI YCIOBUS, IPEANIONAraloUe OLEHKY
«Y IOBIETBOPUTEIIBHO)

KM-11. KonTpoJbHas padora Ned «KiroueBble 371eMeHThI HA TPAH3UCTOPAX H
nu¢ppoBkIe TOrHYeCKHe CXeMbI»

®opmbl peaausanun: KomnbroTepHoe 3a1aH1e

Tun koHTpobHOro MeponpustTus: KourponsHas pabota

Bec koHTpoabHOr0 Meponpustusi B BPC: 5

IIpoueaypa mnpoBeAeHMsT KOHTPOJILHOrO Meponpusitusi: I[IpoBoguTcs B BHIE pEIICHHS
WHAVBUAYAJIbHBIX 337jad B aBTOMaTU3UPOBAHHOM cucTEME KOHTpouIs 3HaHUM Alipen MOU. Bpewms,
yCTaHaBJIMBa€MOE Ha BBINIOJIHEHHE 3aaHus He Oonee 60 MuHyT. [IpenycmMoTpena aBToMaTH4ecKast
00paboTKa pe3ynbTaToB.

KpaTKOE CoA€cpKaHME 3alaHUA:
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KOHTpOJIbHaSI TOYKa HallpaBJICHA HA OLICHKY OCBOCHUA KOMIICTCHIIUHA 110 TCMaM
“HuTerpanbHble onepanuonubie yeunutenn” u “Lludpoas smekTpoHuka’.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: Ocy1ecTBisTH
MOJICJIUPOBAHHE u
AKCIIEPUMEHTAIILHOE

UCCIICIOBAaHUE  AHAJIOIOBBIX U

U(PPOBBIX FTEKTPOHHBIX LIEHEH

1.0npenenuts GopMy U mapaMeTpbl BBIXOJHOTO CHTHAJIA,
€CJIM Ha BXOJ| YCTPONCTBA IOJIaH UMITYJIbC
PSIMOYTOJIBHOM (POPMBI JUTUTENBHOCTHIO tBX=10 MC.
ITocTpouTh COBMELIEHHBIE MAarpaMMbl HalpsHKEHUH BO
BCEX TOYKAX YCTPOMCTBA . Y CTPOICTBO cOOpaHO Ha
UHTETPAJIbHBIX MUKPOCXEMaX, U3 OTOBJIEHHBIX 110
KMOII rtexuonoruu. Emnt=9 B, R=100 kOmM, C=10 u®.

En

2 & Usbix

Uex

YMmetn: [IpoekTHpOBaTH THITOBBIC
AJIEKTPOHHBIC LEeTH u
OCYIIECTBIISATh pPacdeT PEKHUMOB HX
paboThI

1.0Onpenenuts opMmy U mapameTphl BHIXOJHOTO CUTHATIA,
€CJIM Ha BXOJ] YCTPONCTBA MOJaH KOPOTKUI OJMHOYHBIN
OTPHIIATEbHBIA UMITYIIBC C TapaMeTpamu: tu Bx <<RC,
U1=10B, U0=0B. ITocTpouTh COBMEIIICHHBIC JUATPAMMBI
HanpspkeHui B Toukax UBX, UBbIx, 1 u 2.

YCeTpoiicTBO COOpaHO HAa UHTETPATbHBIX MUKPOCXEMaX,
n3roroBiieHHEIX 110 KMOII Texnonorun. En=10 B,
R=100 kOm, C=50 u®.

En

-
[ ]
-
o

1 2 Usbix

Uex

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 85
Onucanue xapakxmepucmuxu evinoanenus: sHanusa: KoHTposbHasg paboTa cuuTaeTCs BBIITOTHEHHON
Ha o1leHKY «OTINYHOY, €CJIH 3aJJaHue BBINOJHEHO Ha 85%.

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakxmepucmuxu evinoanenus: sHanusa: KoHTposbHasg paboTa cuUTaeTCs BBIITIOTHEHHON
Ha OLIEHKY «XO0pOILIO», €CIH 3aJaHNE BbINOIHEHO Ha 70%.

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cCYUTaeTCs BBHITIOTHEHHON
Ha OLIEHKY «Y IOBJIETBOPUTEIBHOY, €CIIH 3aJJaHU€ BHINOJIHEHO Ha 50%.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: KoHTpoJIbHas padoTa CYUTACTCs BBITIOJTHESHHON
Ha olleHKY «HeynoBiIeTBOpUTEIbHOY, €CIIU 3aJaHIe BBITOJIHEHO Ha MeHee 50%.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumn: DK3aMeH

IIpumep Onsiera

HUBTU VIBepxEIan0
Kadenpa: BMCC

JucHHIIHHA:  “BIeKTpOHHKa™

M>3H 3ae.kadenpoit

3K3AMEHAIMOHHEII BUJIET Ne 43

. [IpHMeHeHHe THOZOB B OJHONOMYNEPHOJHOH cXeMe BHIIDAMISHHA.
EMKocTHOH ¢unpTp. Ko3hdHIHeHT myIhcallH. PacieT eMKOCTH
KoHJeHcaTopa QHIBTpa

¥

. TodeBble TPAH3HCTOPEL € YOPABIAIMHM p-R-TIEPEXOI0OM: CTIPYETYpa,
TIPHHIHEN A¢HCTBHA, BOIBTAMICpPHBIC XAPAKTSPHCTHEH, CXEMa 3aMEIICHH,
TlapaMeTpEL.

w

OGpaTHEIE CBA3H B YCHIHTENSX. BHIBI 06paTHO# CBS3H: NOTOKHTeTbHAT H
OTpHIaTeTbHasA, NocIenoBaTedbHad H MapallelbHad, o0paTHad CBA3E 1O
HATIPSKEHHEO H 0 TOKY

'S

. CHMMETDHMHBIH MyTBTHEHOPATOP HA OTICPaITHOHHOM yCHIHTENE.

73

OnpenersTs $OPMY BBIXOJHOTO CHIHATA NPH 3aTaHHOM BHIE BXOJHOTO
IlapaMeTpsl cXeMel: C=10 H®, R=100xkOM, E =9 B, DDI, DD2 -
Jorugeckne IMC 176 JIIT1.

Ell
D (&)

DDI IiA DD2 =®
e,
. i U
"1 r L

JlexTop:

Figure 14 Mpumep 3K3ameHauMoHHOro bunera
IIpoueaypa nposenenus

[TpoBoauTcs B NMUChbMEHHOM (opme mo OwietaM. Bpems Ha BBINONIHEHHE HK3aMEHAIIMOHHOTO
3a/1aHusA/IoAroToBKyY oTBera — 70 MuUHYT. CTyIEHT OJKEH J1aTh KpaTKuil MH(MOpPMATUBHBIA OTBET
10 3a1aHusAM 1-4 1 pemmTh 3a1ady 3aJaHus 5.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuus/Muauxarop: UJI-lonk-7 JleMOHCTpUpYET 3HAHUE DJIEMEHTHOMN 0a3bl, IPUHIUIIOB
JeicTBUS M 0COOEHHOCTEN (PYHKIMOHUPOBAHUS TUIIOBBIX AJIEKTPOHHBIX YCTpOHCTB 1 OBM

Bonpocsl, 3aganus
1.1. YacroTHble XapakTepucTHKH MpocThix RC-1ieneit
2. llpoxoxneHne curHaioB yepes uHeiHble RC-1ienn
CBoiicTBa MOIYIpoBOIHUKOB. [IprMecHbIe MOTyITPOBOAHUKH
Juddy3nonHbIil 1 1per(oBbIil TOKH.
DNEeKTPOHHO-JBIPOYHBIN MEPEXO.
Jnon. BAX nmona.
EmxocTtHbIe cBOlCTBa quoaa: nuddy3rnoHHas U 6apbepHast eMKOCTb.
Cxema 3amelleHus JU0/a: TI0JIHAs U YIPOILEHHBIE.
BeInpsmMuTenbHbIE CXEMBI.
10 EmkoctHolt ¢unbtp. Koadduument nynscanum.
11. ITapamerpuueckuii crabuiamMsarop.
12. VIcTOYHUKH BTOPHUYHOTO JIEKTPOIUTAHUS MUTAHUS, CTPYKTYpa.

©CoOoNO AW
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13. BunonsipHbIii TPAaH3UCTOP, CTPYKTYpA, PEKUMBI U IPUHLIUI paOOThI, OCHOBHBIE
cootHonrenus it cxeMsl Ob.

14. Tpu cxembl BKIIOYEHUS TPAH3UCTOPA.

15. Cxema BraroyeHnss OD: OCHOBHBIE COOTHOIIEHHS I CXeMBI BKIrodeHus O3,
SKBHUBAJICHTHAs cxeMa 3amernieHus, BAX OunossspHOro TpaH3UCTOpA.

16. TIpocreitmmii ycunutenbHbIN Kackan OD: rpadyuuecKuii pacyeT CXeMbl, OCHOBHBIC
COOTHOILEHUS JJIs1 TOKOB U HaIPSKEHUH.

17. Cxema 3aMelleHHUs TPAaH3KCTOPa B PeXKUME MaJIOro CHrHana B h-riapamerpax.

18. Cxema 3amemieHHs TPaH3UCTOPA B PEKUME MAJIOTO CUT'HAJIA B Y-TIapaMeTpax.

19. Cssi3b h- 1 y-miapamMeTpoB ¢ peKUMOM PabOTHI TPAH3HCTOPA.

20. Cxema ycunurenbHoro kackaga OD. Tepmocrabunm3zanus pexxuma padoThI.

21. Pacuer cxeMbl yCHIUTEIbHOIO Kackasa OD Mo NOCTOSHHOMY TOKY.

22. OcHOBHBIE TApaMEeTPhl YCHIIUTENLHOTO Kackaga OD: KodpPHUIHUEHT YCHICHHS 10
HAIPSDKEHUIO, BXOJHOE CONPOTHUBIIEHUE, BBIXOJHOE CONIPOTHUBIICHUE.

23. YcunurenbHbliil kackag OK. Pacdyer mo mocTossHHOMY TOKY U OIpEesieHHE €ro OCHOBHBIX
napaMeTpoB: KOA(PGUIMEHT YCHIICHUS 110 HAIPSKEHHIO, BXOJJHOE COIPOTUBIICHUE, BBIXOAHOE
COIPOTHUBIICHHUE.

24. TloneBble TPAH3UCTOPHI C YIPABISAIOIINUM P-N-NIEPEX0J0M: CTPYKTYpa, IPUHLIUI pabOTHI,
BAX, cxembl 3amelieHusi, mapaMeTphl.

25. [loneBbie TPAH3UCTOPHI CO CTPYKTYPOM METAILT — TUAIEKTPUK - moxynpoBoauuk (M/IT) ¢
MHAYLIUPOBAHHBIM KaHAJIOM: CTPYKTYpa, NpuHIMI padoTsl, BAX, cxeMbl 3amelieHus,
IIapaMeTpsbl.

26. IloneBble TPAH3UCTOPHI CO CTPYKTYPOIH METAILI — AUANEKTPHK - moiaynpoBogHuk (MIIT) co
BCTPOECHHBIM KaHAJIOM: CTPYKTYypa, IpuHIUI padoTsl, BAX, cxembl 3aMelleH s, apaMeTphl.
27. ManocurHaibHas cXxeMa 3aMeIeHHS MTOJICBOT0 TPAH3UCTOPA B Y-TIapaMeTpax.

28. CpaBHEHHUE CBOMCTB OMIIOJIIPHBIX U MOJIEBBIX TPAH3UCTOPOB: BXOHOE COIIPOTHBIICHUE,
KpyTH3Ha TPaH3UCTOpa.

29. YcunurensHblil kackag OM. OcHoBHBIE mapamMeTphl: K03 PULIMEHT ycuaeHus no
HaNPSHKEHUIO, BXOJTHOE COTPOTUBIIEHUE, BBIXOJHOE COTIPOTUBIICHUE.

30. YcunutenbHblit kackax OC (MCTOKOBBINM MOBTOpUTENH). OCHOBHBIE TApaMETPHI:
KOA((UIMEHT YCUIICHHUS 110 HANIPSKEHHIO, BXOJHOE COIPOTUBIICHHUE, BEIXOAHOE
COIIPOTHBIICHUE.

31. AUYX RC—ycunurens: HEpaBHOMEPHOCTh YCHIICHUS, TPaHUYHBIC YaCTOTHI, TI0JI0Ca
IIPOITyCKaHUS.

32. AmmumrynHas xapakrepuctuka RC—ycunmrens. [[pudnHbl HETMHEHHOCTH.

33. OOpaTHble CBSA3M B yCHIMTENSX: TOJI0XKUTENbHAS U OTpULIaTeIbHast 00paTHas CBSI3b,
nocieaoBaTebHas U napajiesbHas oOpaTHasl CBsI3b, 0OpaTHas CBA3b 110 HANPSKEHUIO U 110
TOKY.

34. TlocnenoBarenbHas 0OpaTHas CBS3b 110 HAMIPSHKEHHIO. Y CIIOBHE BO30YKIIEHHS (TeHEpaITiH )
CXEMBI.

35. Omneparnmonnsie ycrmmmtenu. Ctpykrypa OY. JluddepeHnnanbHblii yCHIATETbHBIN KacKas.
36. OmnepanuonHsblit ycuutens. O6o3HaueHne. OCHOBHBIE XapaKTEPUCTUKHU U MTapaMeTphI
ONEPALMOHHOTO YCUIIATEIIS.

37. OcHOBHBIE IPaBUJIA pacyeTa JIMHEHHBIX CXEM.

38. JIuHeitHBIE CXEMBI Ha OTIEPAIMOHHOM YCHUJIUTEJIE: MHBEPTUPYIOIINN YCUITUTENb,
HEUHBEPTUPYIOIUN YCUIIUTENb, CYMMUPYIOIUI YCUIUTEb, UHTETPUPYIOIUN YCUITUTED.

39. Hemuneitapie cxembl Ha 6a3e OY: koMmapaTtop, WHBepTUpYytomuid Tpurrep [Imurra,
CUMMETPUYHBIN MynbTUBHOpaTop Ha OV, sxaymuii MmyasTuBuOparop Ha OY.

40. Kiroun: OCHOBHBIE CBOMCTBA, KITaCCU(DUKAIIHSL.

41. Kmtoun Ha OUMIOJSIPHBIX TPAH3UCTOpaX.

42. Kitod Ha OMTIONSIPHOM TPaH3UCTOPE KaK JIOTHUECKUI 2JIEMEHT — MHBEPTOP: MepeaaToqHast
XapaKTepUCTHKA, TOMEX0YCTOWYMBOCTh MHBEPTOPA, KOIDHULIMEHT pa3BETBICHHUS.
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43. TlepexoaHble MPOLECCH B UHBEPTOPE:3apsiIoBast MOJIENb TPAH3UCTOPA, IEPEXOAHbIC
MPOLIECCHI TPHU OTKPBIBAHUU KJTH0YA, IEPEXOIHbIE MPOLIECCHI TP 3aITUPaHUHU KITI0Ya.

44. TloBblieHUE OBICTPOACHCTBHS KITIOYA.

45. Kirou Ha MOJIEBOM TPAH3UCTOPE C PE3UCTUBHOM HArpy3KOH.

46. Kitou Ha MOJIeBOM TpaH3HUCTOpE C HeNMHEHO Harpy3koii (N-MOII Texnomorus):

47. KMJII naBepTOp:CTAaTHUECKUIN PEKUM, ITepeAaTOuHasT XapaKTEPUCTHKA, IEPEXOHBIC
IIPOLIECCHI.

48. Jlormyeckue UHTETpajbHbIE CXEMBbI: KJIacCU(PHUKAIUS 1 OCHOBHBIC TapaMeTphI.

49. TTJI noru4ecKuii 3IEMEHT C IPOCTHIM HHBEPTOPOM.

50. TTJI noruyeckuii 37€MEHT CO CIOKHBIM UHBEPTOpOM. CTaTUUECKHUI PeKUM, HA3HAUCHHE
AJIEMEHTOB.

51. OcuoBuble xapaktepuctuk TTJI ajieMeHTa co CI0KHBIM HHBEPTOPOM: IIepeiaTouHast
XapaKTEpUCTHKA, BXOAHAS XapaKTEPUCTHKA, BBIXOIHbIE XapaKTEPUCTHKU.

52. Cxema TTJI ¢ mOBBIIEHHON TOMEXO0YCTOMYUBOCTHIO.

53. BeictpoaeticTByromas cxema TTJILI.

54. Cxema TTJI ¢ OTKPBITBIM KOJIJIEKTOPOM.

55. Cxema TTJI c Tpems cocTOSIHUSAMMU.

56. Tpurrep llImutra B cxeme TTJI: Tpurrep [lIMuTTa Ha OUIONAPHBIX TPAH3UCTOPAX: CXEMA,
BXOJIHAs U MEpEAATOUHAs XapaKTEPUCTHKA.

57. KMOII noruyeckue cxemsl M-HE.

58. KMOII norunveckue cxemsr UJIM-HE.

59. KMOII noruyeckasi cxema ¢ TpeMsi COCTOSTHUSIMHU.

60. Jlornueckue cxemsl M-HE, UJIM-HE B n-MOII TexHonoruu.

61. ®opmMupoBareIn UMITYJIbCOB Ha OcHOBE Jornyeckux cxeM KMOII: dopmupoBarens
KOPOTKHX MMITYJIbCOB Ha nuddepenuupyromeii RC-nienn, hopmupoBarenb KOPOTKUX
UMITyJIBCOB Ha uHTerpupytomieit RC-uenu, popmupoBaTenb JUIMHHBIX UMITYIHCOB
(omHOBHOpPATOPOD).

62. I'enepaTop NpsIMOYTOJIBHBIX HUMITYJIBCOB (MYJIBTUBHOPATOD).

2.

3anayva 1. [Ins RC ¢unbTpa kaueCTBEHHO MOCTPOUTH aMIUIUTYIHO YaCTOTHYIO
XapakTepucTHKy. [TocTpoenust moATBepkKAaTh SJKBUBAJIECHTHBIMU CXEMaMHU U pacueTamu. Jliis
ATOM K€ LENU KaUeCTBEHHO MOCTPOUTh JUArPaMMY BBIXOJHOTO HANPSKEHUS TPU BO3ACHCTBUN
Ha BXOJI€ UMITYJIbCa KOHEYHOM JAIUTEeNbHOCTH. CUNTaTh, YTO JUIUTEIBHOCTh BXOJHOTO CUTHAJIA
tn cymecTBeHHO 0OJIbIIE BPEMEHH MEPEXO0THOTO Mpoliecca.

C
il

R

Figure 15 PacueTtHasa cxema

3.3anmaga 2. B cxeme mapaMeTprueckoro crabuin3a-Topa (cM.3aaauda 29) onpenenuTh mpeaesbl
u3Mmepenus Harpy3ku Ry, ecnu UBx=30 B, Uct=13 B,
lecr Mmua=1 MA, lcT makc=20 MA, R6=0,5 kOmMm.
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4.3anmayva 3. JIy1s yCHIIUTENBHOTO Kackaaa Ha OUTIOJIIPHOM TPAH3UCTOPE OMPENETUTh padboumit
PEXUM TPAH3UCTOPA: KOJUIEKTOPHBIN TOK U HanpsbkeHue Ha kojuiektope. En=10 B, Rk=820
OwMm, R6=30 kOwm, B = 50.

RK
Cp2

E&

Cpl

— -

5.3anava 4. J{1s ycunuTenpHOro Kackaaa Ha I0JI€BOM TPaH3UCTOPE ONPENEIUTh paboumii
PEKUM TPaH3UCTOpA: TOK CTOKA M HAIPSXKEHUE CTOK-UCTOK.

Umut=10 B, Re=1000 kOm, R3=500 kOwm. [TapameTpsl Tpan3ucropa: b = 25 mxA/BB, Uo =4
B.

Unur
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6.3agaua 5./{1s1 cxembl, MOCTpOEHHOM Ha onepaunoHHoM yeunurene K140V 16, noctpouts
COBMEILIEHHbIE JUarpaMMbl BXOJIHOTO M BBIXOJJHOI'O CUTHAJIOB, €CJIM Ha BXOJI OJAETCs
rapMOHHYECKHH curHai ¢ ammutynou 6 B. ITapamerpsl cxemel: R1=20 kOwm, R2=100 kOm.
[Tapametps! onepanmonnoro ycunurens: U+m=13 B, U-m=-13 B.
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7.3anaga 6. OnpeaenuTs HATPY304HYIO ClIOCOOHOCTH cxembl TTJI B COCTOSIHUM «BKITIOYEHO)»
(UBbix=0), ect Ermut = 5 B, R1 =4 kOwm, R2 =300 Owm, U6s=0.7 B, Uxka=0.1 B, U6k1=0.8 B,
b2= 30.

&
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+EomT
El EZ

8.3amaua 7. Onpenenuts GopMy U apaMeTpbl BEIXOJHOIO CUTHAJIA, €CIIM Ha BXOJI yCTPOUCTBA
MOJAH KOPOTKUI OJMHOYHBIN MMOJIOKUTEIbHBIA UMITYJIbC. [[OCTpOUTH COBMEIIIEHHBIE
JUarpaMMbl HaPsDKEHUH BO BCEX TOUYKAX YCTPOICTBa. Y CTPOHCTBO cOOpaHO HAa MHTETPAbHBIX
MUKpocxemax, n3roroBiaeHHbIX o KMOII texnonoruu. Enut=9 B, R=20 kOm, C=50 H®.
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MarepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.ITo BXOOHOM XapaKTEPUCTUKE TPAH3UCTOPA ONPENEISAIOT
OTBeThI:
1) ko3 urment ycunenus 6a30Boro Toka
2) nudppepeHnnaIbHOe BXOIHOE COMPOTUBIICHNE
3) nuddepeHmanbHOE BEIXOJHOE COPOTUBIICHHE
4) Bce XapaKTepUCTHKHU TPAH3UCTOPa
BepHsliii otBeT: 2
2.Jlavite onpeneneHue nepenaroyHoit xapakrepuctuku (I1X) nasepropa:
OtBeTsI:
1) I1X - 3TO 3aBUCUMOCTH BBIXO/IHOTO HANPSKEHHUsI OT BXOJHOTO HANPSKEHUS
2) IIX - 370 BpeMeHHas 3aBUCMOCTb BBIXO/IHOT'O CUTHAJIA IIPU T0Jjaue Ha BXOJ| CKauKa
HanpsbkeHus: | B
3) IIX - 3TO 3aBUCUMOCTB BBIXOJHOTO TOKAa HHBEPTOPA OT MPUJIOKEHHOIO HA BXOJ HANPSKEHUS
4) TIX - aT0 BpeMeHHasi 3aBUCUMOCTh BBIXOJHOTO CUTHAJIA TIPH T01a4Ye Ha BXO/T
IPSIMOYTOJIBHOTO UMITYJIbCa
5) I1X - 3TO 3aBUCUMOCTH BXOJHOT'O TOKa HHBEPTOPA OT YaCTOTHI IPUIIOKEHHOTO K HEMY
CUTHaJa
Bepnpsiit otBer: 1
3.Vxka3zath nocrounctBa MOII- noruyeckux cxem no cpaBHeHuto ¢ MJID Ha GunonsapHbIx
TpaH3UCTOpax:
OtBeThI:
1) MeHbI11ast CTOUMOCTh
2) He Harpy»aeT HCTOYHUK BXOJHOTO CUTHaja
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3)Manoe norpebiaeHe OT HICTOYHHUKA MUTAHUS

4) BBICOKOE OBICTPOJICHCTBHE
Bepusiit otBert: 1,2,3

4 Hanuuue B nuBepropax auoaos Illortku no3sossier
OTBeTHI:

1) yMeHBITUTH TOTPEOICHUE MOIITHOCTH

2) yBEJINYUTH HANIPSKEHUE TUTAHUS

3) yBenu4HTh OBICTPOICHCTBHE

4) u36exaTh BbIXOJa TPAH3UCTOPOB B HACHIIICHHE
Bepnpiii oter: 3

5.AUYX uneansnoro OY 6e3 00OpaTHOM CBS3H:
OTtBeTsI:

1) mnockas

2) HyneBas

3) Hapacraroras

4) criamarormas
Bepnsiit otBeT: 1

6.0nepaloOHHbIA YCUITUTENb UMEET:
OTBeTHI:

1) muddepeHnmanbHbIA BXO

2) HeOOBIIONH KOIPPHUIUCHT YCHICHUS

3) 60:1bI1I0€ BBIXOTHOE COMPOTHBIICHNE

4) y3KWil YaCTOTHBIN AHana3oH
Bepnsiit otBeT: 1

7.Kakue cxembl 3aMeILEHHs [10JIEBOTO TPAH3UCTOPA UCIIOIB3YETCS IIPU AHAIMU3E B PEKUME

Majoro curxuaina?
OTBeThI:

1) cxema 3amMenieHus B Y-napaMeTpax

2) cxema 3amemnienus B H-mapamerpax

3) monens Db6epca-Moina

4) 3apsiioBasi MOJIEIb
Bepusiii otBerT: 1

8.Ha BbIXOJ1e TeHepaTopa MeaHJpa UMITYJIbCHI:
OtBeTsI:

1) TpeyrosnbHOI (HOpPMBI

2) npsAMOYTOJIbHOM (HhOpMBI

3) muoo0Opa3Hoit HopMBI

4) cuHycouaaabHON (GOPMBI

5) no0oit popmbl
BepHslii otBeT: 2

9.3aueM B cxeMe MHBEPTOpa PE3UCTUBHYIO HArPY3Ky MEHSAIOT Ha JUHAMHUYECKYIO?
OtBeThI:

1) ans yMeHbIIEHUS TUIOIIAIU YnIia

2) nns yBeNWYEHHUs HAarpy304HOH CIOCOOHOCTH

3) st yBenmu4ueHus: OBICTPOICUCTBUS

4) nnst CHUXKEHHs OTpeOIsieMOi MOIITHOCTH

5) nans yBenu4eHHs ypoOBHS JJOTHUYeCKOr | Ha BbIXoze

6) 11 yMEHbIIEHUS YPOBHsI Jlorndeckoro () Ha BBIXOJE
Bepnpsiit otser: 1

10.01t™eTbTE THIIBI TPOOOS p-n MEpexoa:
OTBeThI:

1) maBUHHBIN
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2) TeraoBoi
3) cBeTOBOI
4) TyHHEIBHBIN
5) mpsimoit
Bepusiii otBert: 1,2,4
11. HuxHasg rpaHiyYHas 4aCTOTA JIMHEHHOIO YCHIINTEIIS ONPENeNsIeTCsl 3HaUeHUS MU eMKOCTelN
KOH/ICHCATOPOB:
OTtBeTsI:
1) Cpl u Cp2
2) Cex u CH
3)Cpl uCH
4) Cp2 u CBx
Bepuriii otBerT: 1
12.PacyeT 4aCTOTHOM XapaKTEPUCTUKU MPOBOIUTCS:
OtBeThI:
1) KOMITJIEKCHBIM METOJIOM, €CJIM Ha BXO/1€ CUHYCOUJIAIbHBbI HCTOUHUK HEU3MEHHOM
aAMIUTUTY/IBI, 4aCTOTa KOTOPOT'O MEHSETCS B IIMPOKOM JIMana3oHe
2) KOMIIJIEKCHBIM METOJIOM, €CJIM Ha BXOJI€ CUHYCOUJAJIbHBIA HICTOUHUK HEM3MEHHOM 4acTOThI,
aMIUTUTY/Ia KOTOPOT'O MEHSETCS B ITMPOKOM JIMana3oHe
3) KOMILJIEKCHBIM METOJIOM, €CJIM Ha BXO/€ UCTOUYHUK B BUJE MIPSIMOYTOJIBHOTO UMITYJIbCa
4) ucronb3ysl ypaBHEHUS 711 MTHOBEHHBIX 3HAYCHHN
Bepnsiit otBeT: 1
13.Kaxoii (hopMBbI CHTHAII HAJI0 MTOJIaBAaTh HA BXO YETHIPEXITOIIOCHUKA MPH CHATHH
NepeXOoHOIN XapaKTepUCTHKH B JaHHOH J1abopaTopHO# paboTe?
OTBeThI:
1) cunycounnanbHbIHI
2) npsIMOYTOJIbHBII
3) TpeyroybHbIi
4) mobou
BepHsliii otBeT: 2
14. AMmintyiHO-4yacToTHas Xapakrepuctuka (AYX) 4YeThIpexmoiatocHUKa - 3TO:
OtBeTsI:
1) 3aBUCHMOCTD OTHOILICHHSI aMIUTATY/bl CHTHAJIAa Ha BBIXOJIE YETHIPEXIIOIIOCHUKA K
aMIUTUTY/I€ Ha BXOJI€ OT YAaCTOThI BXOJAHOTO CUT'HAJIa MTPH YCIOBUN HEM3MEHHOCTHU aMILIUTY/IbI
BXOJIHOTO CHTHAaJIa
2) BpeMeHHasl 3aBUCUMOCTh BBIXOJJHOI'O CUTHaJIa MPH M0J1aue Ha BXOJI CKauka HampsbkeHus 1 B
3) 3aBUCHMOCTD aMIUTUTY/Ibl TOKA Ha BXO/JIE YETHIPEXTIOIIOCHUKA OT aMILTUTY/IbI BXOJITHOTO
HanpsDKeHUs U HEU3MEHHOW 4acToTe
4) 3aBUCUMOCTH aMIUTHTY IbI BBIXOHOTO CHTHAJIA OT AMIUIMTY (bl BXOJJHOTO CHTHAJIA HA
pa3HBIX YaCTOTAX
5) BpeMeHHast 3aBUCUMOCTh BBIXOJIHOTO CUTHAJA MIPH M01a4e Ha BXOI IPSMOYTOIEHOTO
UMITyJIbCa
6) 3aBUCHMOCTbH TOKA Ha BXOJIE YETHIPEXTIOIIOCHAKA OT YaCTOTHI BXOJHOTO HANIPSKEHUS TIPH
HEM3MEHHOM aMIUIUTY/Ie BXOJIHOTO HaNpsKEHUs
Bepnpsiit otBet: 1
15.Koadppunment ycunenus 6a3oBoro Toka u auddepeHuaibHas BIX0AHas IPOBOJUMOCTb
OtBerTsI:
1) onpenenstoTcs Mo BXOAHOM XapaKTepUCTHKE
2) OTIPENEINSIIOTCS TI0 BBIXOJHBIM XapaKTEPUCTHKAM
3) SABJISAIOTCS CIIPABOYHBIMH MTapaMeTpaMu TPaH3UCTOpa
Bepnsiit otBeT: 2
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTJIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MIPABWJIBHO BBIMOJHUBIIEMY 85 % 3a/iaHus M Ha BCe BOIPOCHI, IPEIIOIATAF0IINe TUChMEHHBIN
OTBET, CTYJCHT JJaJl IPaBUJIbHBIN U MOJHBII OTBET.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBisieTCs CTYAEHTY,
IIPABUJILHO BBIMOJHUBILEMY 75 % 3alaHusl ¥ Ha BCE BOIIPOCHI, IPEAINOJIAratOIIUe TMCbMEHHBIN
OTBET, CTYJCHT JaJl IPaBUWJIbHBIA OTBET, HO JIONMYCTUJI HE3HAYUTENIbHbBIE OIIMOKH U HE MoKa3all
HEOOXOJMMOM TOJTHOTH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBINA MPaBMIbHO BBITOIHUI 50 % 3a1aHus U Ha BCe BOIPOCHI,
MpeArnoJararone NMCbMEHHBIN OTBET, /1aJl HETPOTUBOPEUYUBBIN OTBET, UM IIPU OTBETE JOMYCTHI
3HAYUTENbHBIE HETOYHOCTH U HE TIOKa3aJl MOJHOTHI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCA CTY/ACHTY, €CJIM OH HE BBITIOJIHWI YCIIOBHUSA, IPEATNOIATAOIIUE OLICHKY
«Y OBJIETBOPUTETIHLHOY.

1I1. IIpaguna évicmasnenus umo2o8oi OyeHKu no Kypcy

HTorosas o1ieHKa BBICTABISETCS B COOTBETCTBUU C OLICHKOM HpOMeH(YTOqHOﬁ aTTeCTalluu
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JL1s1 KypcoBOro npoeKkTa/padoTsl:

4 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuta KypcoBoii pabotsl mpoBoautcs B ouHoM (opmare uinn ¢ npumerneanem D0 u JIOT B Bune
cobecenoBanus 1o TeMatuke KypcoBoii paboThI.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCcs CTYIEHTY,
[IpaBWIbHO BhINONHUBIIEMY 90% 3a1aHus, IPeIOCTaBUBIIEMY MTOSICHUTENIbHYIO 3aIIUCKY B
COOTBETCTBUH C TPeOOBAHUIMH K 0OPMIICHUIO U B CpokH, onpenenennbie B BAPC mst KP/KIT u ¢
y4eTOM OLeHOK 3a KM.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu gotnoanenus 3uanus: Ouenka «XOPOILIO» BbicTaBnsieTcsa CTyACHTY,
IIpaBWIbHO BhINonHUBIIEMY 80% 3a1aHus, IPEIOCTaBUBILIEMY MOSCHUTENbHYIO 3alIUCKY B
COOTBETCTBHUH C TPEOOBAHUIMH K 0OPMIICHHUIO U B cpokH, onpeneiacHubie B BAPC s KP/KIT u ¢
y4eTOM OLIeHOK 3a KM.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoanenus snanua: Ouenka «¥Y JOBJIIETBOPUTEJIBHO»
BBICTABIIIETCS CTYJEHTY, PaBUIbHO BbIoONHUBLIEMY 70% 3a1aHus, NpeaoCTaBUBLIEMY
HOSICHUTENBHYIO 3aIIUCKY B COOTBETCTBUH C TPEOOBAaHUAMH K O(OPMIICHHIO U B CPOKH,
onpenenenubie B BAPC myis KP/KII u ¢ yuetom orenok 3a KM.

Oyenka: 2
Onucanue xapakmepucmuxu evinonanenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISIETCS CTYJEHTY: MTPABUIILHO BBINONHUBIIEMY MeHee 70% 3amanus k aare 3amutsl KP/KII;
HE TIPE0CTABUBIIIEMY MOSICHUTEIBHYIO 3aICKY B COOTBETCTBUH C TPEOOBAaHUAMH K OPOPMIICHUIO
k nate 3amuTtel KP/KII; umeromemy k HeynosnerBopurenbHblie orieHkH 32 KM BAPC nns KP/KII
nare 3amutel KP/KII.

II1. IIpaguna évicmaenenusn umo2o680i OUeHKU no Kypcy

Hrorosas OII€HKA BBICTABJISICTCA B COOTBETCTBHUHU C OHCHKOﬁ HpOMe)KyTO‘—IHOI\/'I arTecrauu
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