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OuyeHoYHble mamepuansbl — 3MO COBOKYNHOCMb y4ebHO-Memoou4ecKux mamepuanos
(KoHMponeHeIx 3a0aHul, onucaHuli popm u npoyedyp), npedHa3HaYeHHbIX 015 OUEHKU Kadyecmeaad
oceoeHuUAa obyyarouwumuca OaHHolU OucyunauHel KaK 4vacmu oOcHosHoli obpaszosamesbHoli
npo2pammel.

Llene — oueHums coomeemcmeue 3HaHul, ymeHul U YyposHA npuobpemeHHbIx
KomnemeHyuli, obyyarowuxca yenam u mpebosaHusam ocHosHoli obpazosamesnbHol npo2pammel
8 X00e nposedeHun meKywe20 KOHMPOoNA U NPoMexymovHol ammecmayuu.

OcHosHas 3a0a4a — obecnevyums OUeHKY YPOBHA CEHOPMUPOBAHHOCMU OBWIEKYNbMYPHbIX U
npogeccuoHanbHeIx KomnemeHyull, npuobpemaemoix 0by4arOUUMCA 8 coomeemcmasuu ¢ 3mumu
mpebosaHuamu.

KoHmpone 3HaHuli nposodumca 8 ¢hopme meKywie2o0 KOHMPOAs U NPoMexcymoyHol
ammecmayuu.

Tekywuli KOHMposb ycnesaemMocmu nposodUMCA C Uesnblo onpedesieHus cmeneHu
yceoeHuA y4ebH020 mMamepuasna, C80espemMeHHO20 BbIABAEHUA U YyCMpPaHeHUs HedoCcmamkos 8
nod2omosKe 0byYarowuxca u NPUHAMUA Heobxo0UMbIX Mep NO COBEPLIEHCMBOBAHUID MeMOOUKU
npenodasaHus y4ebHol OucyunsauHsl (MoOyAA), opeaHu3layuu pabomsi obyyarouwuxca 8 xooe
y4ebHbIX 3aHAMUL U OKA3aHUA UM UHOUBUOYanbHOU NOMOUU.

K koHmposio mekywell ycnesaemocmu OMHOCAMCA NPO8epKa 3HaHul, ymeHul U HaBbIKOS,
npuobpemérHbix 0by4aroUWUMUCA Ha NPAKMUYECKUX 3aHAMUAX U n1abopamopHeix pabomax. lpu
8bInos1HeHuU 1abopamopHeix pabom npuMeHAemca cucmema OUeHKU «3a4meHO — He 3a4YmeHo».
Konuyecmeo nabopamopHeix pabom no KauoomMy mMoOyso onpedesneHo yvyebHbIM 2paguKom u
y4ebHbIM NAAHOM.

Ha npakmuyeckux 3aHAMusax 0onyckaemca ucnonb308aHue a1ubo cucmems! «3a4meHo — He
3gymeHo», aubo pelmuHa0800 cucmemsbl OUEHKU, npu Komopol, Hanpumep, npasusbHO
peweHHan 3a0a4ya oyeHusaemca onpeodeneHHoIM Konuvecmeom 6annos. [lpu nosmanHom
8bInosHeHuUU y4ebHo20 naaHa 6annael cymmupytomcs. 107103 umensHeIM UMO20M 8bINOMHEHUSA
npo2pammel A6/17emca onpedeneHHoe Konuvyecmeo HabpaHHeix 6ansnos.

Mpomexcymo4yHelli KOHMPOb No BUCYUNIUHE OCYU,ecmensemcs nposedeHuem 3a4ema.
®opma nposedeHus 3a4ema — yCmHbIl omeem no ymeepHOeHHbIM 3K3AMEHAUUOHHbIM bunemanm,
ChOpMYnUPOBAHHBLIM C y4emom cooepicaHun y4ebHoul oucyunauHel. B sk3ameHayuoHHeIl bunem
8K/1r04aemca 00UH meopemu4vecKull onpoca u 00Ha 3a0a4a. B npouyecce n0020mMo8KU K yCmMHOMY
omeemy 3K3ameHyemblli MOXem cocmasums 6 NUCbMEHHOM 8UOe NAGH OMBemMa, 8KNYaoUULl 8
ceba onpedeneHus, 86180061 POPMYs, PUCYHKU u m.n. PeweHue 3a0a4u N0 CXeMOMEXHUYECKOMY
MOOeIUPOBAHUIO 8bINOAHAEMCA C UCNO6308aHUEM npocpammel Micro-Cap.

[lachopm oyeHOoYHbIX Mamepuasos No aUCuUﬂﬂUHe

No KoHTponnpyemsbie pasgensi Koa xoHTpOIupyemoii Bua, metoa, popma
n/n (TeMbI) AUCLUUNNNHDI KOMITETEHIINH (UIH €€ OLEHOYHOro
4acTH) MeponpuATHA
1 2 3 4
Moaynb 1
1 OCHOBbI MOAENMPOBAHMA M pacyeTa 3NEKTPUYECKMX Cxem /c ucnosb3osaHmnem MMM,

1.1 [MakeTbl NPUKNAAHbLIX MPOrPaMM
M NX NCMONb30BaHME B
NHXXEHepPHOM NpaKkTuKe n
y4yebHOM npouLecce

MK-4 3a4eT




1.2

OCHOBHbIe cBeAeHus 0 MK-4

. 3auer
nporpamme Micro-Cap

1.3

lpaduueckmnin BBoa u MK-4
pefaKTUPOBAHME SNEKTPUYECKMX 3aver
cXem

14

Moaenu aHanoroBbix MK-4
KOMMOHEHTOB.

3a4eT

15

Mozenn NCTOYHWUKOB CUTHAN0B MK-4 3ayeT

1.6

PacyeT a1eKTPMUYECKMX CXeM MO MK-4
NOCTOAHHOMY M MEPEMEHHOMY
TOKY B pexknmax Dynamic DC u
Dynamic AC.

3a4eT

1.7

PeweHne matemaTnyeckmx MK-4

3aveT
3aga4 B Mathcad

1.8

OdopmeHne pacyeTos B MK-4

3auer
Mathcad

Moaynb 2

CxemoTexHM4YecKoe NPOoeKTMPOBAHNE N MOAENIMPOBAHME PAAMNOINEKTPOHHbIX YCTPOWUCTB B
cpene Micro-Cap.

2.1

AHann3 nepexoHbIX NPoOLEeccoB MK-4
B 9/1EKTPUHECKMUX CXEMAX B 3avet
pexume Transient

2.2

PacyeT yacToTHbIX MK-4
XapaKTEPUCTUK SNEKTPUYECKMX 3aueT
cxem B pexkume AC

2.3

Yncnosol BBOA-BbIBOA, AaHHbIX. MK-4
Co3pgaHue rpadpuKos:
ABYMepHbIe rpaduKkuy, 3a4eT
TpexmepHble rpaduKm.

PefakTupoBaHue rpadpmKkoBs

2.4

MpocmoTp 1 06paboTKa MK-4
pe3ynbTaToB MOAENMPOBAHMA B 3aver
pexxmme Probe

2.5

NcecnegoBaHMe XapaKTepucTuK MK-4
3NEKTPUYECKMX Liener B cpeae 3auer
Micro Cap

2.6

MoaennposaHue LMPPOBbIX MK-4

. 3avet
cxem B cpege Micro-Cap

MokasaTenun n KpUTEPUN OLEHNBAHWUA KOMMNETEHLMI

dopMnpoBaHME KOMNETEHLUMI onpeaenaetcs 06beMomM AUCUMNAWUHLI, BUAOM  3aHATUN,

BblAENEHHbIX Ha KOHTAKTHYHO pa60Ty CTYOEeHTOB C npenoadaBaTtenem (ayﬂ,I/ITOprIe 3aHATUNA U
KOHCY/1bTaUNW B TEHEHUE ce/v\eCTpa) n OpI’aHI/I3aLI,l/IEIZ CaMOCTOATENbHOWN pa6OTbI CTyAeHTOB.

B KauecTBe MHGOPMALMOHHOW N METOANYECKOM NOAAEPKKM y4ebHOro npoLecca U KOHTPoA

TEKyWen YyCneBaemocTM  MCMOMb3YIOTCA  AMCTAHLUMOHHbIe  y4ebHble  Kypcbl  «OCHOBbI
CXEMOTEXHMYECKOrO  MPOEKTUMPOBaHMA U ModenuposaHua B  cpede  Micro-Cap» —
http://cdo.rsreu.ru/course/view.php?id=2008 u «MHPOPMaALMOHHbIE  TEXHOMOTUW B



http://cdo.rsreu.ru/course/view.php?id=2008

WUHMKEHePHOM npakTuke» - http://cdo/rsreu.ru\course/view.php?.id=619, pa3smelleHHble B
cucteme AUCTaHUMOHHOro obydeHua PTPTY Ha 6ase Moodle no agpecy http:\\cdo.rsreu.ru.
OueHMBaHWe AOCTUTHYTOro YPOBHA KOMMETEHLMIA OCHOBAHO Ha UCMO/1b30BaHMM KapTbl 6an108, B
KOTOPOW YKasblBaeTcsa pacnpegeneHve 6annoB Mexay MeponpuaTUAMKU TEKYLLero KOHTPOAA
yCNeBaemoCTU. 3a BbIMOJHEHME KaKAO0ro 31eMeHTa Kypca YCTaHaB/NMBAETCA MaKCUMaslbHbIM
6ann, KOTOPbIN CTYAEHT MOMKET NOMYYUTb, MPABUIbHO BbIMNOJIHUB 3a4aHMeE.

bann 3a Bcero

Paszaen oMcuMNAnHbI OueHMBaeMbll 31eMeHT
3/1eMeHT bannos

Moaynb 1

ANCTaHUMOHHBIN y4ebHbIM Kypc «OCHOBbI CXEMOTEXHMYECKOTO NPOEKTUPOBAHMA U
mozaenmposaHua B cpene Micro-Cap»

Tema 1 «OcHoBHble cBeaeHus | Pabouas TeTpagb 10 10
o0 nporpamme Micro Cap»

. Tect 15
Tema 2 «I'paduryeckmnii BBoa, u
pefaKTMpoBaHue 15
3NEKTPUYECKMX CXEM»
Tema 3 «Mogaenu aHanorosbix | €T 15 I
KOMMOHEHTOB»
Tema 4 «Mogaenmn nctounmkos | 1€CT 15 Is
CMrHaNoB»
Tema 5 «Pacyet Tect 15 Is
3NEKTPUYECKMX CXEM»
Tema 6 «PelweHne KoHTpo/ibHOE 33aHune 15
MaTeMaTUYeCKMX 3a4au B 15
Mathcad»
Tema 7 «OdpopmneHme KOHTpO/bHOE 3adaHne 15 15
pacyetoB B Mathcad»

Bcero 100

Moaynb 2



http://cdo/rsreu.ru%5Ccourse/view.php?.id=619

[NCcTaHUMOHHBIN y4ebHbIN Kypc « MHGOPMAaLIMOHHbIE TEXHONOMMU B MHXEHEPHOW NPaKTUKE»

Tema 1 «OcHOBHble Paboyas TeTpaab 5
XapaKTEPUCTUKM MaKeTOB 5
NPUKNAAHbIX NPOrPamm»
Tema 2 «OcHoBHble cBegeHuA | Paboyas TeTpaapb 5 5
o nporpamme Micro Cap»
. Tect 5
Tema 3 «[padmyeckunin BBOA, U1
pefakTMpoBaHune 10
3NIEKTPUYECKNX CXEMY
KoHTponbHOe 3agaHne 5
Tema 4 «Moaenv aHanorosbIx Tect > 10
KOMMOHEHTOB» KoHTponbHOe 3aaaHue 5
Tema 5 «Mogenn NCTOYHNKOB Tect 5 10
cnrHanos» KOHTposbHOE 3adaHue 5
Tema 6 «PacyeT Tect 4 10
3/IEKTPUYECKNX CXEM» KOHTPOMIbHOE 3aaaHMe 5
Tema 7 «AHann3 nepexoHbix Tect 4 10
fpoueccos» KoHTponbHOe 3aaaHue 5
Tema 8 «PacyeT YaCTOTHbIX Tect 4 10
XaPAKTEPNCTIK» KOHTpo/bHOE 3a4aHue 5
Tema 9 «PacyeT Tect > 10
nepeaaToYHbIX GyHKLUIA» KOHTPONIbHOE 3aaaHMe 5
Tema 10 «pocmoTp m KoHTponbHOE 3aaHue 10
06paboTKa pe3ynbTaToB 10
MOAENNPOBAHNAY
Tema 11 «ccnepoBaHume KOHTpo/ibHOE 3aaaHue 10
XapaKTePUCTUK
p p 10

3/IEKTPMYECKMX LENen B
cpesne Micro Cap»

Bcero

100




MpomexKyToYHana aTTecTalms CTyAeHTOB NPoBOAUTCA B pOPMe 3a4eTa C y4eTOM pesy/bTaToB
paboTbl B cemecTpe B AUCTaHLMOHHOM y4ebHOM Kypce.

LLIKanbl oueHNBaHWUA KOMNETEHUMM (pe3ynbTaToB)

1) YpoBeHb ycBOEHMA MaTepunana, npeaycmMoTPEHHOro NPorpaMmmon.

2) YMeHWe aHann3nMpoBaTb MaTepuan, ycTaHaBAMBATb NPUYNHHO-CNEACTBEHHbIE CBA3N.

3) KayecTBo oTBETa Ha BOMPOCHI: MO/HOTA, apryMEHTUPOBAHHOCTb, YOEXKAeHHOCTD,
NOTMYHOCTb.

4) CopeprkaTenibHan CTOPOHA M Ka4ecTBO MaTEPMAoB, NPMBEAEHHbIX B OTYETaX CTyAeHTa
no NabopaTopHbIM paboTam, MPAKTUYECKMM 3aHATUAM.

5) Mcnonb3oBaHWe AONOAHUTENBHON IMTEPATYPbI NMPY NOArOTOBKE OTBETOB.

OugeHKa «3a4TeHO» BbICTaBAAETCA CTYAEHTY, KOTOPbIA NMPOYHO YCBOMA NPEeayCMOTPEHHbIN
NPoOrpammHbIN  MaTepuan, MnpaBUIbHO, aprymeHTMPOBAHO OTBETMA Ha BCe BOMPOCHI, C
npuBeAeHNEM MPUMEpPOB; MOKaszan rnybokMe CMCTEMATU3MPOBAHHbIE 3HAHWA, BAadeeT
NpPUeMaMm PacCyXAeHMA U CONOCTaBAAET MaTepPMan U3 pPasHbiX MCTOYHMKOB: TEOPULIO CBA3bIBAET
C MPaKTUKOM, APYrMMM TEMaMW JaHHOTO Kypca, APYrUx n3ydaembix npeametos; 6e3 ownbok
BbINO/IHWA NPAKTUYECKOE 3adaHMe.

065s3aTe/ibHbIM YC/I0BMEM BbICTAB/IEHHOM OLEHKM ABAAETCA NPaBu/ibHAA peyb B ObICTPOM
NN ymepeHHom Temne. [1onoSHUTENbHbIM YC/TOBMEM NOYYEHUA OLEHKM «33a4TEHO» MOTYT CTaTb
XOpOoLMe ycrnexmn npu BbIMOJIHEHUN CAMOCTOSATENIbHOM U KOHTPOLHOW PaboTbl, cucTeMaTMYeCcKas
aKTUBHas paboTa Ha CEMUHAPCKMX 3aHATUSX.

OueHKa «He 3a4TeHO» BbICTaBAAETCA CTYAEHTY, KOTOPbIN He cnpasuaca ¢ 50% Bonpocos U
3a4aHni buneta, B OTBETax Ha Apyrne BOMPOCHI AOMYCTUA CYLWECTBEHHbIe OWMOKK. He moxeT
OTBETUTb Ha [AOMNOJHUTENbHbIE BOMPOCHI, MNPEANIOKEHHblEe npenodaBatenem. LlenoctHoro
nNpeacTaBNeHNA O B3aMMOCBA3AX, KOMMOHEHTAX, 3Tanax Pa3BUTMA KyAbTypbl Yy CTYAEHTa HeT.
OueHmMBaeTCs KayecTBO YCTHOM M MUCbMEHHOM PeYn, Kak U NPu BbICTABIEHUN NONOKUTENLHOM
OLLEHKMN.

Tunossle KOHMPOsIbHbIE 300AHUA UAU UHbIE MAMepPUasbl

KOHTpO/IbHble 33ZlaHNA W WHble MaTepuanbl AN OUEHWBAHMA 3HAHWUWA, YMEHUIA, HABbIKOB,
XapaKTepm3yoLWmx 3Tanbl GOPMUPOBAHMA KOMMETEHUMIN B MPOLLECCE OCBOEHMA MPOrpaMmbl
ANCUMNANHBI, NPUBOAATCA B AMCTAHUMOHHBIX y4ebHbIX Kypcax «OCHOBbI CXEMOTEXHUYECKOTO
NPOEKTMPOBaHMA N MoAennpoBaHua B cpeae Micro-Cap» n «/IHGOPMaUMOHHbIE TEXHONOTMM B
WHXEHEPHOM MNpaKTUKe», KOTOopble WCMNOAb3YTCA B  KayecTse WMHPOPMALMOHHON W
METOAMYECKON NoAAepPX KM y4yebHOro npouecca, U pasmeLleHHbl B CUCTeMe AMCTAHLMOHHOIO
obyueHua PTPTY Ha 6a3e Moodle no agpecy http:\\cdo.rsreu.ru.

MOAY/1b 1

Bonpocbl K NpoMeXKyTOYHOM aTTecTaumm (3ayety)

MNpaBuaa BBOAA 31eKTpuyeckmnx cxem 8 MC.

YcnoBHble rpadmyeckne ob6o3HaveHma KomnoHeHTos B MC.

[MpaBnaa 3a4aHMA NapameTPOB MPOCTbIX aHA0roOBbIX KOMMNOHEHTOB B MC.
[MpaBuKaa 3a4aHMA NAPAMETPOB C/IOXKHbIX aHA/I0roBbIX KOMNOHeHTOB B MC.
MpaBwnna 3agaHunsa ¢msmnyeckmx senmuny 8 MC.

RAREEE S



8.
9.

6. MpaBunna 3alaHNA MaTEMATUYECKMX BbIPANKEHNN GUINYECKMUX BENUYMH B MOAENNPYEMON
cxeme.

7. MpaBuna NporpaMmmMmMpoBaHMA NapamMeTpoB MMMYIbCHOrO MCTOYHMKA Pulse Source.

8. lMpasuia NporpaMmmMpoOBaHNA NapamMeTpPoB MMMY/bLCHOrO MCTOYHKMKA Sine Source.

9. MpaBunaa NporpaMmmMpoBaHMA NapaMeTPOB MMMY/IbCHOMO MCTOYHMKa Voltage Source.

10. MNpasmna nporpaMmmmnMpoBaHmMA NapameTPoB MMMNY/IbCHOrO NCTOYHMKA Current Source.

11. PacyeT a1eKTPUYECKMX CXEM B PEXMME MOCTOAHHOTO TOKa B MC.

12. PacyeT 3/IeKTPUYECKUX CXEM B pEXMME NepemMeHHOro Toka 8 MC.

13. Bbiumcantb B cpege Mathcad 3agaHHoe npenogasaTtenem MmaTeMaTUYeCcKoe BblparkeHue.

14. BbinonHUTb B cpefde Mathcad onepaumm  CNoKeHWs  (BblYMTAHWSA, YMHOMEHUA,
TPAHCMOHMPOBAHMA U AP) HAZ 3a4aHHbIMM NPenoaaBaTenem MaTpULaAMM.

15. BbinonHnTe B cpeae Mathcad 3agaHHble npenogasatenem  onepaumm  Hag
KOMMIEKCHbIMM YNCAAMM.

16. 3apaTtb B cpeae Mathcad maTpuuy, MCNOAb3ya PaHMKMPOBAHHbLIE MNepemMeHHble A5
onpeaeneHna 3IeMeHTOB MaTpuULbl.

17. Ucnonb3ya KomaHabl “3 MeHto Symbolics  nporpammbl Mathcad npeobpasoBaTtb
(npuBectM  nopobHae, pPas3NoOXKMTb  Ha  MHOXWUTENM,  yNpoCTUTb)  3adaHHoe
npenogasatesiemM MaTeMaTUYeCcKOe BblparkeHue.

18. Mcnonb3ys nporpammy Mathcad HalTM aHanuTMYeckoe (YMCNeHHoe) pelleHune
3aaHHOro NpenosasaTesieM ypaBHEHWA.

19. Mcnonb3zys nporpammy Mathcad pewnTb 33gaHHyt0 MNpenojaBaTesieM  CUCTEMY
ypaBHeHUI (C MCMONb30BaHMEM annapaTa MATPUYHBIX BbIYUCAEHUIA MAM BNOKA KOMaHLA
Given/Find.

20. NMocTpounTb B cpeae Mathcad rpaduk 3agaHHOM NpenoaasaTenem GyHKUMKU 0AHON (ABYX)
nepemeHHOMN.

MOJIY/Tb 2
Bonpocbl K npomeXKyTo4HOM aTTecTaumm (3avety)

Bbibop M 3adaHMe napamMeTpoB MOAENMPOBAHMA B AMANoOroBom okHe Transient Analysis
Limits.

BblBOA pe3ynbTaTOB MOAENMPOBAHMA, 3aZaHNE NAaPaMeTPOB rpadrKoB.

MpocmoTp 1 06paboTKa pe3ybTaToB MOAEMPOBaHNSA B pexnume Transient.

PacyeT MMNyNbCHOM M NEPEXOAHON XapPaKTEPUCTMK 3INEKTPUYECKMX LEMNen B pPeXUMe
Transient.

MHoroBapm1aHTHbI aHaM3 NepexoiHblX NPOLLECCOB B peKnme Stepping.

MpoBecTV aHanM3 nepexoHbiX MPOLECCOB B 3N1EKTPUYECKOM MPUHUMMIMANBHOM CXeme B
pexkume Transient Analysis. Monyuntb M uMccnenoBaTb WMMMYAbCHYID  XapaKTEPUCTUKY,
NepexoaHyr0 XapaKTepPUCTUKY B 31EKTPUMYECKOM Uennu. BbINONHWTbL aHanM3  yKasaHHbIX
XapaKTEPUCTUK B pexkume Stepping.

MpoBecTM aHanM3  MNepexoAHblX MPOLECCOB B KOMMYTUPYEMOM  3/1EKTPUYECKOMN
NpuMHUMNManbHOM cxeme B pexkume Transient Analysis. M3meputb Bpema nepexogHbix
NpoLEeccos B Lenu. BoiNOMHUTL aHa M3 yKa3aHHbIX XapaKTepPUCTUK B pexkmnme Stepping.

. Bbibop v 3apaHMe napameTpoB MoaennpoBaHns B Ananorosom okHe AC Analysis Limits.
BblBOA, pe3ynbTaToB MOAENMPOBAHNA, 334aHME NAapameTPoB rpadumKoB.

10. MpocmoTp 1 06paboTKa pesynbTaToB MOAEANPOBaHMA B pexnme AC.



11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

PacyeT amMnAnMTyaHO-4acTOTHOM M Ha304aCTOTHOM XapPaKTEPUCTUK INEKTPUYEeCKMX Lenen B
pexmnme AC.

. MHOroBapmaHTHbI aHaIM3 YaCTOTHbIX XapaKTEPUCTHMK B pexxmnme Stepping.

MpoBecTM aHa/NM3 YaCTOTHbIX XapPaKTEPUCTMK B 3NEKTPUYECKMX OUIbTPOB B PEXMME
Transient Analysis. MMonyunts M mMccnenoBaTb aMNAMTYAHO-YACTOTHYIO M HA304aCTOTHYIO
XapaKTEPUCTMKM INEKTPUYECKMX GuabTpoB. OnpeaennTb rpaHNYHble YacTOTbl UCCaedyeMblX
bUNbTPOB. BbINOAHNTL aHA/M3 YKA3aHHbIX XapaKTEPUCTHMK B pexnme Stepping.

Bbibop 1 3agaHMe NapaMeTpoB MOAENNPOBaAHMA B Ananorosom okHe DC Analysis Limits.
BbiBOA, pe3ynbTaTOB MOAENMPOBAHMA, 3aZaHNE NapaMeTpoB rpadrKoB.

MpocmoTp 1 06paboTKa pe3ynbTaToB MOAENNPOBaHMA B pexkmme DC.

PacyeT nepeaatoyHbiX QYHKLUMN PaAMOTEXHUYECKMX YCTPONCTB B pexxnme DC.
MHOroBapm1aHTHbIN aHaAM3 NepeaaToYHbIX QYHKUMI B pexkime Stepping.

MoNyyYnTb M MCCNeaoBaTb NepeaaToyHble QYHKUMM SNEKTPUYECKOM cxeMbl B pexkime DC.
[oNyy4nTb M UCCNefOoBaTb BOIbT-aMMNEPHYIO XapaKTePUCTUKY AMOAA.

[oNy4YnTb U UCCNeN0BaATb BOJIbT-aMNEPHYIO XapaKTEPUCTUKY TPaH3UCTOpPA.

BbIiBOA rpadMKOB XapaKTePUCTHMK B pexknume Probe Transient.

BbiBOA, rpadMKOB XapaKTepUCTUK B perknume Probe AC.

BbiBOA, rpadnKOB XapaKTepMCTUK B pexkmme Probe DC.

MpocmoTp u o06paboTka pe3ynbTaToB MOAEAMPOBAHMA C MCNOAb30BAaHMEM KOMAHZ,
PacnosIoXKeHHbIX B MeHto Scope/

ViccnenoBaTb BpeMeEHHbIE XapaKTEPUCTUKM INeKTpUYecKon Lenu B pexkume Probe Transient.
ViccnenoBaTb YacTOTHbIE XapaKTEPUCTUKM INeKTpMUYecKon Lenu B pexxmme Probe AC.
ViccnenoBaTb YacTOTHbIE XapaKTEPUCTUKM INeKTpMYecKon Lenu B pexxkmme Probe DC.
BbimonHWTb  ModenupoBaHume B cpede Micro Cap 3agaHHOM  npenojasatenem
aneKTpuyeckom cxemol B pexkime Dynamic DC (Dynamic AC).

MepeyeHb NabopaTopHbIX PaboT 1 BONPOCOB ANA KOHTPOAA

paboTbl

Neo o
Ha3eaHue nabopatopHoi paboTbl 1 BONPOCHI AN KOHTPOAA Wndp

1 lpaduyeckmit BBOA, M pelaKkTMPOBAHME INEKTPUYECKMX CXEM.

1. Kakumu Tpema cnocobamm MOXKHO BBECTM B paboyee OKHO CXem
KOMMOHEHTbI?

2.Kak 3a4aTb (M3MeHNTb) aTPMOYTbl MPOCTbIX KOMMOHEHTOB CXEMbI ?

3.MOXHO /M M3MEHWUTb MNapameTpbl KOMMOHEHTOB, 334aBaeMblX
aTpnbytom <MODEL>?

4. KaKkue pOenctsMAa BbIMONHAKOTCA C Nomollpbto KomaHa Grid Text,
Attribute Text, Node numbers, Pin Connections, Rubberbanding?

5. Kakomy KoOMMOHeHTy cooTBeTcTBYtOT B MC NO3MUMOHHbIE
obo3HaueHua: R, C, L, SW, V, |, D, Q? 4791

6. Onpenennte 3HavyeHWe GU3NYECKOW BENMYMHBI KOMMOHEHTA MM
nepemeHHoln (B cucteme CW), 3adaHHbIX npenogasatenem B Gopme,
npuHaton 8 MC.

7. 3anuwnte B dopme, npuHaTon B MC, 3HayeHue OUINYECKON
BE/IMYMHbI KOMMOHEHTA WM NapameTpa, 3a4aHHOM NpenoaaBaTesem.

8. Kakomy y3ny anekTpuyeckon cxembl nporpamma MC Bcerga
NpUCcBaMBaEeT Hy/JIEBOM HOMeP?

9. Kak BbIBECTM Ha 3KpaH 0b603HauyeHus «plus» 1 «minus» BbIBOAOB
NPOCTbIX KOMMNOHEHTOB?




10. Kakme napameTpbl 334at0TcA  ANA  mMmogenn  Kawda  SW,
YyNPaB/AEMOro HanpaKeHMem, TOKOM MW BO BPEMEHU?

Moaenm NCTOYHMKOB CUTHAN0B

1. Kak onpenennTb KOOpAMHATbI MPOM3BOIbHOM TOUKM rpadmKa’?

2. Kak M3mepuTb paccTosiHMe Mo ropu3oHTaNM (Mo BEPTUKAAN) MEXKIY
ABYM#A BbIOPaHHbIMM TOYKaMM rpadmKa’?

3. Kak 3azmaTb napameTpbl reHepaTtopa Pulse Source (Sine Source)?

4. Kak 3apatb napameTpsbl reHepaTtopa Voltage Source (moaenu Pulse,
Sin, Exp, Gaussian, PWL 1 Noise)?

5. 3apaHHble npenogasaTtenem napameTpbl reHepatopa Pulse Source
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nepecuymTaTb B NapameTpbl reHepaTopa Voltage Source (Pulse).

6. 3aZaHHble npenogaBaTeneM MapameTpbl reHepatopa Voltage
Source (Pulse) nepecuntath B napameTpbl reHepatopa Pulse
Source.

7. 3afaHHble npenojasatenem napameTtpbl reHepaTtopa Sine Source
nepecymTaTb B NapameTpbl reHepaTopa Voltage Source (Sin).

8. 3ajaHHble npenogasaTeneM MnapameTpbl reHepatopa Voltage
Source (Sin) nepecunTaTth B NnapameTpbl reHepaTopa Sine Source.

PacyeT 3N1eKTpUYeCcKMX CXem MO MOCTOAHHOMY M MepemMeHHOMY TOKYy B
pexxmnmax Dynamic DC 1 Dynamic AC.

1. Kakue napameTpbl 3N1EKTPUYECKOM CXeMbl MOXHO M3MepuTb B
pexnme Dynamic DC?

2. Kak uv3mepuTb B  pexume nageHue  HanpsXkeHua  Ha
CONPOTMBAEHUN KOMMNOHEHTa?

3. Y70 03HayatoT 0603HauYeHMA pg 1 pd Ha cxeme B pexkime Dynamic
DC?

4. KaK BbIBECTM Ha YepTex 3/EeKTPMUYECKOM CXEMbl [ABUXKKOBbIE
PEerynaTopbl KOMMNOHEHTOB?

5. Kakyto dyHKuMI0 BbINONHAET onuma Place Text B AManoroBom okHe | 4791
Dynamic DC Limits?

6. Kakme napameTpbl 31EeKTPUYECKON CXEMbl MOXHO W3MEPUTb B
pexxnme Dynamic AC?

7. Kak 3a4aTtb 4aCTOTy reHepaTopa Ha BXO/e 3N1EKTPUYECKOM CXeMbl B
pexxmme Dynamic AC?

8. Y710 03HauatoT 0603HayeHMA pg, pd M pPS Ha Cxeme B pexume
Dynamic AC?

9. Y10 03HauvatoT onumu Fist Value n Second Value 8 pexxnme Dynamic
AC?

10. 3auem pekomeHAayeTcA BKAOYATb onumto Pin Names KOMNOHEeHTOB
NPW aHaNM3e CXeEMbl B PEXMME NePEMEHHOr0 TOKa?

AHann3 nepexogHbIX MPOLECCOB B 3/1EKTPUYECKMX CXEMaX B pexkume
Transient

1. Kak BBOAWUTCA BPEMEHHOW MHTEPBAN aHaAn3a B pexkmme Transient?

2. Kak ycTaHOBMTb HeObBXOAMMYID TOYHOCTb aHaAM3a B pexKume 4791

Transient?

3. Kak nocTpouTb HECKONbKO BPEMEeHHbIX rpadmMKoB B  PasHbIX
rpadmyecKkmx okHax?

4. Kak nNOCTPOUTb HECKOJIbKO BPEMEHHbIX rpaduKoB B OAHOM




10

rpadmyeckom okHe?
5. Kak M3MeHWUTb XapakTep BbIBOAA [AaHHbIX (norapudmmyeckas nam
JIMHEWHas WKana rpadukos no ocam X uam Y, uget rpadpmkos)?
6. YtTo o03HavaloT nepemedHble V(1), V(R1), V(1,2), I(L1), 1(1,2),
BBeAeHHble B rpady BbipaxkeHnin Y Expression?
7. KaK ycTaHOBWTb aBTOMaTU4YeCKoe MacliTabuposaHue rpadmkos no
ocam X n Y?
8. KaKk nonyunTb HECcKoNbKO rpaduKoB MPM pasanyHbIX NapameTpax
OZIHOTO N3 KOMMOHEHTOB CXEMbI?
9. KaK BbIBECTM Ha rpadurK GyHKUMI, NONYHEHHbIX B pexxnme Stepping,
3HaYeHMA BapbMpyemoro napamerpa’?
10. Kak BblAeNUTb OAMH M3 TrpaduKoOB cemencTBa  GyHKUUNA,
NoJ/ly4eHHbIX B pexknme Stepping?
11.Kak yCTaHOBUTb 3/1EKTPOHHbIE KypcOpbl B TOYKM rpaduKka C
3a/1aHHbIMM KOOPAMHATaMM NO X UAN Y?
12. Kak namepuTb ANUTENbHOCTb GPOHTA MMMNYAbCA?
13. KaK n3amepuTb ANUTENBHOCTb MMMYAbCa?
14. KaK n3mepuTb Nepmnos NoBTOPEHNSA MMMYAbCOB?
15. KaK n3amepuTb aMnanTyay MMNyabCcoB?

PacueT YaCTOTHbIX XapPaKTEPUCTUK INEKTPUYECKMX cxeM B pexxnme AC

1. Kak BBOAWTCA YaCTOTHbIN AMana3oH aHanu3a B pexkume AC?

2. Kak ycTaHOBMTb HEOBXOAMMYO TOYHOCTb aHanM3a B pexkmme AC?

3. Kak nocTpouTb HECKONbKO rpadMKOB YaCTOTHbIX 3aBMCMMOCTEN B
Pa3HbIX rpadryecKmx okHax?

4. Kak nocTpouTb HECKONbKO rpadMKOB YaCTOTHbIX 3aBMCMMOCTEN B
OAHOM rpadnyeckom OKHe?

5. Kak M3mMeHUTb XapaKkTep BblBOAA AaHHbIX (Norapmdmmyeckas mam
NIMHENHan WKana rpadmrkos No ocam X nam Y, uBeT rpadpukoBs)?

6. YtTo o03HavatoT nepemenHble V(1), V(R1), V(1,2), I(L1), 1(1,2),
BBeZeHHble B rpady BbipaxkeHnin Y Expression?

7. Yto o03HauatoT nepemeHHble ph(V(1)), ph(V(R1)), ph(V(1,2)),
ph(I(L1)), ph(I(1,2)), BBeaeHHble B rpady BbipaxkeHnin Y Expression?
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8. KaK ycTaHOBWTb aBTOMaTM4YeCcKoe macliTabupoBaHMe rpadukos no
ocam X n Y?
9. KaKk nonyunTb HECKOIbKO rpaduKoB NPU pasMyHbIX NapameTpax
OZHOr0 M3 KOMMOHEHTOB CXeMbI ?
10. Kak BbIBECTM Ha rpaduKk ObyHKUMIA, MNOAYYEHHbIX B peXuMme
Stepping, 3Ha4eHMA BapbMpyeMoro napameTpa’?
11. Kak BblgennTb OAMH K3  rpaduKoB cemencTBa QyHKLMN,
Nosly4eHHbIX B pexkume Stepping?
12.KaK yCTaHOBUTb 3/IEKTPOHHbIE KypCOpbl B TOYKM rpadumKa c
3a/1aHHbIMM KOOPAMHATaMM MO X UAN Y?
13. KaK M3mepuTb PE30HAHCHYHO YacTOTy KOHTypa’?
14. Kak n3mMepuTb BEPXHIOIO (HUMKHIOK) TPaHUYHYH YacToTy GuUabTpa?
15. Kak namepuTb Noa0Cy NPonycKaHus (pexekumnmn) dunstpa?
PacyeT nepeaaToyHbix GyHKLMI MO NOCTOAHHOMY TOKY B pexunme DC
1. YTO TaKoe nepenaToyHaa GyHKUMA? 4791

2. Kak 3aaatb napameTpbl MoaennmpoBaHua B pexunme DC npu oaHown
BapbUpPyEMOWN NepeMeHHON?
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3. Kak 33gaTb napameTpbl MoAenMpoBaHua B pexxume DC npu aByx
BapbMPYEMbIX MEPEMEHHbIX?

4. Kakue napameTpbl CXeMbl MOXHO M3MEPUTb C MOMOLLBID PEXMMA
aHanunsa Dynamic DC?

5. Y70 Takoe BONbT-aMNepPHadA XxapaKTepmCcT1Ka?

6. Kak noctpoutb BAX anoaa’?

7. KaK namepuTb CONPOTUBAEHME ANOAA?

8. O6BbACHUTb pe3ynbTaTbl MOAENMPOBAHMA, NONyYeHHble B M. 1.37

9. Kak noctpouTb BAX TpaH3ucTopa?

10. Kak n3mepuTb pazmax CMrHana Ha BXO4e W BbIXOAE YyCUInTena?

7 MpocmoTp 1 06paboTKa pe3ynbTaToB MOAENNPOBaHUA B perkmme Probe

1. [lna Kakmx BnA40B aHanm3a B nporpamme MC npefycmoTpeH pexmm
Probe?

2. Kak nocTtpouTb rpadmk aHaAM3MPYyemMon MepemeHHOM B pexkume
Probe Transient (Probe AC nan Probe DC)?

3. Kak B pexkmme Probe BbiOpaTh TMN NepemeHHbIX, OTKAadblBaeMbixX
no ocam X n Y?

4. Kak yaanutb rpadumk, NOCTPOEHHbIV B pexunme Probe?

5. Kak BbibpaTb rpaduyeckoe OKHO AN MNOCTPOEHUs rpaduKa
BbIOpPaHHOM NepemMeHHon?

6. Kak noctpoutb B pexxmme Probe BpemeHHyto 3aBMCcMMOCTb nagenns | 4791
HaMPAXKEHNA Ha KOMMOHEHTE 3/1IEKTPNYECKON CXEMbI?

7. Kak noctpouTtb B pexkmme Probe BpemMeHHyt 3aBMCMMOCTb TOKa,
NPOTEKAIOLWETO Yepe3 KOMMNOHEHT 3/IEKTPUYECKOM CXEMbI?

8. Kak noctpouTb B pexkime Probe moaynb BbIOpaHHOM KOMMNAEKCHOWN
nepemMeHHOM OT YaCTOTbI?

9. Kak noctpouTb B pexunme Probe ¢asy BbibpaHHOM KOMNAEKCHOM
nepemMeHHOM OT YaCTOTbI?

10. Kak noctpouTs Auarpammy  (rogorpad),  NOKasbiBaOLLYHO
B3aMMOCBA3b Mmexay Tokom I(L1) n HanpsxkeHumem V(L1) BO Bpems
nepexoAHoro npouecca?

8 NccnenoBaHWe XxapaKTEPUCTUK 31EKTPMYECcKMX Lenelt B cpeae Micro Cap

1/ MoaennpoBaHune aNeKTPUYECKon Lenu, 3aaHHoM NpenoaasaTenem.

2. PacuyeT xapaKTepUCTMK 3NEKTPUYECKON LIEeNU B pexume, 3adaHHOM
npenogasatenem

3. O6paboTKka pe3ynbTaToB MOAENMPOBAHMA U M3MEPEHME NapaMeTpoB
SNEKTPMYECKOM LLeNK B pexkMMe, 3a[aHHOM npenoaasatenem
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KOHTpOAbHbIe BOMPOCHI 419 OLLEHKM Cd)OpMMpOBaHHOCTVI KoMneTeHuun

1. BBectM B rpadumyeckoe OKHO CXeM 3aJaHHyK npenogasaTenem MNpPUHLUNUANbHYIO
9N1EKTPUYECKYIO CxeMy. 3a/aTb NapameTpbl KOMMOHEHTOB CXEMbI.

2. Vcnonb3ya 3agaHHble npenojaBaTenem napameTpbl MMMY/AbCHOM MOC/Aen0BaTeNbHOCTM
BbINO/IHUTL MPOrPaMMMPOBaHNE MapPamMeTpPOB MMMYAbCHOMO MCTOYHMKA Pulse Source.

3. Vcnonb3ya 3agaHHble NpenojaBaTenem napameTpbl MMMY/AbCHOM MOCAen0BaTeNbHOCTM
BbINO/IHUTL MPOrPaMMMpPOBaHME NMapameTpoB UCTOYHMKA Voltage Source.

4. Wcnonb3ya 3adaHHble npenodaBaTeseM  NapameTpbl  CMHYCOMAANbHOTO  CUrHana
BbINO/IHUTL MPOrPaMMMPOBaHNE MapamMeTpPoB UCTOYHMKA Sine Source..
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5. Mcnonb3ya 3adaHHble npenodasBaTtenem nNapameTpbl  CUMHYCOMAA/IbHOTO  CUrHana
BbINO/IHWUTL NPOrPaMmMMPOBaHMe napameTpoB UcToYHMKa Voltage Source.

6. BbIMOAHWTL pacyeT 3a4aHHOM NpenoaaBaTeNeM 3/1EKTPUYECKOM CXeMbl B pexumme
Dynamic DC.

7. BbiNOAHWTb pacyeT 3a4aHHOM NpenosaBaTeNeM 3/1eKTPUYECKOM CXeMbl B pexumme
Dynamic AC.

8. BbINONHWTL MOAENMPOBAHME 33[aHHOM NpenosaBaTeNemM 3/1eKTPUYECKOM CXeMbl B
pexume Transient.

9. BbINOMHWTL MOAENMPOBAHWE 33[aHHOM NpenoaaBaTeNeM 3/1eKTPUYECKOM CXeMbl B
pexxknme AC.

10. BbINONHUTL MOAENMpOBaHME 3a4aHHOM NpenojaBaTeneM 3S1eKTPUYECKOM CXeMbl B
pexxunme DC.
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