[MPMJIOXXEHME 1
denepanbHOE rOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTENBLHOE YUPEKICHUE

BBICIIETO TPO(EeCCHOHATBLHOTO 00pa30BaHUs
PA3AHCKNI IT'OCYJAPCTBEHHBIN PAJJMOTEXHUYECKUI
YHUBEPCUTET UMEHU B.®. YTKUHA

Kadenpa paanoTexHUIECKUX CUCTEM

OIEHOYHBIE MATEPHAJIbBI

0 TUCITUILINHE (MOIYJIIO)

b1.2.B.02 «MadopMannoHHbIE TEXHOJIOTHH B HHKEHEPHOU MPAKTHKE)

HaHpaBHGHI/IG IIOATOTOBKH

11.03.01 «PagnorexHuka»

HanpasneHHOCTb (pOoQuIIb) MOATOTOBKH

P&I[I/IOTeXHI/I‘IeCKI/IC CHUCTCMBI JIOKAIMM, HABUT'allUU U TCIICBUACHUA
BGCHDOBO,Z[HI)IC TCXHOJIOTHMH B PAANOTCXHNYCCKHUX CUCTCMAX U VCTDOfICTBaX

YpoBEHB MOJATOTOBKHU

OakajlaBppuar

[IporpammMa moaroToBKH

aKaIeMHUYECKUN OaKajIaBpuar

KBamudukanus BeITyCKHIKA — OaKaiaBp

®opmbl 00yUeHHUs — OYHAS; 3a0YHas

Ps3anp 2022



OrneHouHble MaTepHajbl — O3TO COBOKYIMHOCTh Y4eOHO-METOAMYECKHX MaTepHuajoB
(KOHTPONIPHBIX 3aJlaHUli, omucaHuii GopM U Mpoluenyp), NpeAHA3HAYCHHBIX IJIS OLICHKH
KayecTBa OCBOCHHUS OOydYalOUIMMHUCS JAHHOM  JUCHMIUIMHBI KaK YacTH  OCHOBHOM
00pa3oBaTesbHOI MPOTrpaMMBbl.

Ilenb — OLEHUTH COOTBETCTBHE 3HAHHWN, YMEHMA U YPOBHS TNPHOOPETEHHBIX
KOMIIETEHIINM, 00y4aroImuXcs 1eJIIM U TpeOOBaHUSAM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl B
XO0J1€ IPOBEACHUS TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOM aTTeCTALMH.

OcHoBHas 3a/1a4a — 00€CIeYUTh OLEHKY YPOBHS C(POPMHUPOBAHHOCTU OOLIEKYIbTYPHBIX
U PO(HeCCHOHAIBHBIX KOMIIETEHIIH, MPHOOPETaeMbIX 00YJarOIUMCSI B COOTBETCTBHH C STUMHU
TpeOOBAHUSIMU.

Kontpons 3HaHuii mpoBoauTcs B (hOpME TEKYIIEro KOHTPOJISI W IPOMEKYTOYHOMH
aTTeCTalUU.

Texkymuil KOHTPOJb YCIEBAEMOCTH IPOBOAMUTCS C LEIBK ONPEAEICHUS CTEICHU
YCBOGHHUS y4eOHOro MaTepuala, CBOEBPEMEHHOTO BBISBJICHUS U YCTPaHEHHUS HEIOCTATKOB B
MOJTrOTOBKE O0YYAIOIINXCS U MPUHATHS HEOOXOIUMBIX MEp M0 COBEPIICHCTBOBAHUIO METOIUKU
IpernoAaBaHusl YIeOHOW TUCIUIUIMHBI (MOMYJIS), OpraHu3auu padoThl 00yUYaAIONMIUXCS B X0/
yueOHBIX 3aHATUHN U OKa3aHUS UM UHAUBHAYAIbHOMN MOMOIIIH.

K koHTpoOMIO TEeKyIEel ycreBaeMOCTH OTHOCSTCS IIPOBEPKA 3HAHUM, YMEHUN U HABBIKOB,
NPUOOPETEHHBIX O0YYAIOIIMMHUCA HAa MPAKTUYECKUX 3aHATUSAX W JabopaTtopHbix paboTax. [Ipu
BBINIOJTHEHUH JIa0OPATOPHBIX PA0OT MPUMEHSETCS] CUCTEMA OLEHKH «3aYTEHO — HE 3a4YTEHOM.
KonnuecTBo maboparopHblx paboOT MO KaKIOMY MOMYIIO OMpPENeieHO y4eOHbIM rpaduKkoM U
y4€OHBIM TIITAHOM.

Ha mpakTtuyeckux 3aHATUAX TOMYCKAETCs MCIOIb30BaHUE MO0 CUCTEMBI «3aUTE€HO — HE
3a4TEHOY, TNOO PEUTUHTOBOM CUCTEMBI OIIEHKH, IIPU KOTOPOM, HAIpUMeEp, IPABUIHHO pEIICHHAs
3aJa4a OLEHUBACTCS OMPENCIICHHBIM KOoJU4YecTBOM OamioB. [Ipum mo3TamHOM BBINOTHEHUU
yueOHOro miaHa Oamuibl CyMMUPYIOTCS. [lONOXKHUTENBbHBIM MTOIOM BBIIOJIHEHHS MPOTrpPamMMBbl
SBIISIETCS OTIPEIETICHHOE KOJIMYECTBO HAOPAHHBIX OAIIOB.

[IpomeXyTOUHBI KOHTPOJIb 110 JHCHMIUIMHE OCYILIECTBISETCS IPOBEACHUEM 3ayera.
®dopma mpoBeeHUsl 3a4eTa — YCTHBIM OTBET MO YTBEPXKACHHBIM JK3aMEHAI[MOHHBIM OuieTam,
c(OpMyJIMPOBAHHBIM C YYETOM COJIEpKaHUsl yueOHOW TUCIMIUIMHBL. B sKk3amMeHalnoHHbINH Onier
BKJIFOYACTCS OJUH TEOPETUYECKUI BOIPOCa U OAHA 3a1ada. B mporecce MOAroTOBKU K YCTHOMY
OTBETY JK3aMEHYEMBI MOYKET COCTAaBUTh B IMMCbMEHHOM BH/IE IUIAH OTBETA, BKIIOYAKOUIUN B
ce0si onpezeNeHns, BBIBOIbI (POPMYII, PUCYHKH U T.II. PelieHue 3a1a4u Mo cXeMOTEXHUYECKOMY
MOJICTTMPOBAHHIO BBIMTOJHSIETCSI C HCIOJIb30BaHueM rporpamMmsl Micro-Cap.

HacnopT OLCHOYHBIX MAaTCPHAJIOB IO TUCHHUIIIMHE

Ne KonTponupyemsbie pa3nesnbl Koa xoHTpOnupyemoii Bun, meron, popma
n/m (TeMbI) TUCIUILINHBI KOMITETEHINH (UK €€ OIIEHOYHOT'O
4acTH) MEPONPHUSATHS
1 2 3 4
MoayJs 1
1 OCHOBBI MOJIETTMPOBAHMS M pacueTa dJIeKTPHUECKUX cxeM /¢ ucnonpzoBanuem [1I1I1.

1.1 | ITakeTsl NpUKIaJHBIX IPOrPAMM
U UX HCIIOJIb30BaHHE B

> [K-2, IIK-6 3a4eT
MHXEHEPHOM IPAKTUKE U
y4eOHOM TIpoIiecce

1.2 | OcHOBHBIE _ CBEJIeHUs 0 IK-2, TTK-6 3auer
nporpamme Micro-Cap

1.3 | I'paduueckuii BBOJ 1 TIK-2, TIK-6 3aveT

PEAAKTHPOBAHUE DIICKTPHUECKUX




cXeM
1.4 | Mogaenu aHaIOrOBBIX
. IIK-2, IIK-6 3ayer
KOMIIOHEHTOB.
1.5 | Mozaenu UCTOYHHUKOB CUTHAIOB [1K-2, ITK-6 3a4eT
1.6 | Pacuer leKTPUYECKUX CXEM IO
MOCTOAHHOMY M [IEPEMEHHOMY TIK-2, [IK-6 sauer
ToKy B pexkumax Dynamic DC u
Dynamic AC.
1.7 | Pemenne MaTeMaTHYECKUX
IIK-2, IIK-6 3a4yer
3agad B Mathcad
1.8 | Odopmienne pacyeTos B
(op p IIK-2, IIK-6 3a4yer
Mathcad
Moay.s 2
2 CXeMOTEeXHUYECKOE TPOSKTHPOBAHUE M MOJICTUPOBAHKUE PATUOICKTPOHHBIX YCTPOUCTB B

cpeae Micro-Cap.

2.1 | AHayim3 nepexoaHBIX MPOIECCOB
B JJIEKTPUYECKUX CXEMax B [K-2, TTK-6 3a4er
pexkume Transient

2.2 | Pacder 4acTOTHBIX
XapaKTEPUCTHUK JICKTPUUECKUX [1K-2, TIK-6 3a4eT
cxeM B pexxume AC

2.3 | YnciaoBo# BBOA-BBIBOJ JaHHBIX.
Co3nanue rpadukos:
JIByMEpHBbIE rpadukH, [TK-2, TIK-6 3a4er
TpexXMepHbIe Tpa(uKH.
PenaktupoBanue rpadukoB

2.4 | Ilpocmotp 1 0OpaboTKa
pe3ynbTaTOB MOJIETUPOBAHUS B [TK-2, TIK-6 3a4eT
pexxume Probe

2.5 | UccrnenoBanue xapakTEpUCTHK
JJIEKTPUYECKUX LIETIEN B cpee I1K-2, T1K-6 3a4er
Micro Cap

2.6 | MonenupoBanue nupoBbIX

. I1K-2, ITK-6 3a4er
cxeMm B cpene Micro-Cap

Iloxa3zatenu u KPpUTEPUHU ONCHUBAHUSA KOMIIeTeHIInii

DopMUpPOBaHHE KOMITCTECHIIUI OMpeaessieTcss 00beMOM JUCIUILIMHBI, BHIOM  3aHSTHH,
BBIICTICHHBIX Ha KOHTaKTHYKO PaboTy CTYACHTOB C MperojaBareiieM (ayIUTOPHBIC 3aHATHS U
KOHCYJIBTAIlMU B TSUYCHUE CEMECTPA) U OPraHU3alUei CaMOCTOSTEIbHON pabOThI CTYIECHTOB.

B kauecTBe HH(GOPMAIIMOHHOIN U METOIUYECKON TTOACPKKH YIeOHOT0 TpoIiecca U KOHTPOJISI
TEKyIIeH yCIEBAGMOCTH WCIOJB3YIOTCS  JAUCTAHIMOHHBIC Yy4eOHble Kypchl «OCHOBBI
CXEMOTEXHHYECKOTO TMPOCKTUPOBaHHsS ¥  MoJeiupoBaHuss B cpene  Micro-Capy —
http://cdo.rsreu.ru/course/view.php?id=2008 u «HHdpopMamOHHBIE TEXHOJIOTHH B UHKCHEPHOM
npaktuke» - http://cdo/rsreu.ru\course/view.php?.id=619, pa3MemieHHblE B  CUCTEME
nuctaniponHoro ooyuenuss PIPTY wa 6ase Moodle o agpecy http:\\cdo.rsreu.ru. OuennBanue
JOCTUTHYTOTO YPOBHSI KOMIICTEHIIMI OCHOBAHO Ha HCIIOJIb30BAaHUU KapThl OAIOB, B KOTOPOIl
yKa3bIBACTCS  pachpejelieHne OaljioB  MEXAy MEPONPHIATHSAMH  TEKYIIEro  KOHTPOJIS
YCIEBaeMOCTH. 3a BBIMOJHEHHE KaXKIOTO DJIEMEHTa Kypca YCTaHABIMBACTCS MAaKCHMAIIbHBIH
0aJu1, KOTOPBIH CTYICHT MOXKET MOJYYHTh, TPABUIILHO BBIITOJIHUB 33/ 1aHKE.



http://cdo.rsreu.ru/course/view.php?id=2008
http://cdo/rsreu.ru/course/view.php?.id=619

Pasznen nucuuIniiHe

OueHUBaEMBIN JIEMEHT

bamnn 3a
JJIEMEHT

Bcero
OaJUIOB

Mopnyas 1

JAucTaHIUOHHDBIN Yu4eOHbIH Kypc «OCHOBBI CXeMOTEXHHMYECKOI0 MPOEKTUPOBAHUSA U

MoaeaupoBanus B cpeae Micro-Cap»

Tema 1 «OcHoBHBIC cBeficHUst | Pabouas tetpaap 10 10
o mporpamme Micro Cap»

. Tect 15
Tema 2 «I'paduueckuii BBOJ
U peIaKTUPOBAHUE 15
ANMEKTPUUICCKUX CXEMH
Tema 3 «Mozenu aHaIOIrOBBIX Tecr 15 15
KOMIIOHEHTOB
Tema 4 «Monean UCTOUYHUKOB Tect 15 15
CHTHAJIOB)
Tema 5 «Pacuer Tect 15 15
AIEKTPUICCKUX CXEM»
Tewma 6 «Pemenue KontponbHOe 3a1anue 15
MaTeMaTHYECKHUX 3a/1a4 B 15
Mathcad»
Tema 7 «Odopmnenue KoutponbHoe 3ananue 15 15
pacueroB B Mathcad»

Bcero 100
Mopnyas 2

JAMCTAHIMOHHBIN y4eOHbIHI
NPaKTHKEe»

Kypc «HH(poOpMAlMOHHBbIE TEXHOJIOTHM B HMHIKEHEPHOH

Tema 1 «OcHOBHBIE Pabouas terpanp 5
XapaKTePUCTUKH MTaKETOB 5
TIPUKJIATHBIX TIPOTPaMM))

Tewma 2 «OcHoBHBIC cBeficHus | PaGouas TeTpanp 5 5

o mporpamme Micro Cap»




. Tect 5
Tema 3 «I'paduueckuii BBOJ
U PEIaKTHPOBAHUE 10
AIEKTPUUYECKUX CXEM
KoHnTtposibHOE 3a1aHme 5
Tema 4 «Mozenu aHaIOrOBBIX Tecr 5 10
KOMIIOHCHTOB» KoHTponsHOe 3a1aHue 5
Tema 5 «Mopgeiu UCTOYHUKOB Tecr 5 10
CHI'HATIOB» KoHTponsHOe 3aaHue 5
Tema 6 «Pacuer Tecr 4 10
AIEKTPUIECKUX CXEM» KOHTPONBHOE 3a7aHue 5
Tema 7 «AHanu3 nepexoHbIX Tect 4 10
HpoTEeccoB» KoHTposibHOE 3a/1aHKE 5
Tema 8 «PacueT 4aCTOTHBIX Tect 4 10
XapaKkTCpUCTHK KoHTposHOE 3a/1aHHe 5
Tema 9 «Pacuer Tect 5 10
TePENATOUHBIX DYHKITHID KontposbHOe 3ananue 5
Tema 10 «IIpocmotp u KonTponbHoe 3ananue 10
00paboTKa pe3yabTaToB 10
MOJICIIMPOBAHUS
Tema 11 «MccaenoBanue KoutponbHoe 3ananue 10
XapaKTEPUCTHUK 10
BJIEKTPUYECKUX LIETIEN B
cpene Micro Cap»
Bcero 100

[IpomexyTouHas arrecTanusi CTYIAEHTOB IPOBOAUTCS B (opMe 3adera C Y4eTOM

PE3yJIbTaTOB pa6OTH B CEMCCTPC B JTUCTAHIIUOHHOM y‘Ie6HOM Kypce.

HIkanapl oleHNBAaHUA KOMIIETEeHIUI (Pe3yIbTAaTOB)

1) YpoBeHb ycBoeHuUs1 MaTepuaia, Mpe1yCMOTPEHHOIO TPOrpaMMOii.
2) YMeHue aHaIu3upoBaTh MaTepHrall, yCTaHaBIMBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H.
3) KauyecTBO 0TBeTa Ha BOMPOCHI: MOJIHOTA, APTyMEHTUPOBAHHOCTh, YOCKIEHHOCTb,

JJOTHUYHOCTB.

4) ConmepxaTenbHasi CTOPOHA M KAYECTBO MATEPUATIOB, IPUBEACHHBIX B OTYETAX
CTYZIEHTA 110 JaOOpaTOPHBIM paboTaM, MPAKTUYECKUM 3aHATHSIM.
5) Ucnonp3oBaHue TONOJHUTENBHOM TUTEPaTyphl IPH MOATOTOBKE OTBETOB.




OneHka  «3a4TEHO» BBICTABJISIETCS  CTYACHTY,  KOTOpPbIi  NPOYHO  YCBOWII
MpPEeAYCMOTPEHHBIM MPOTrpaMMHBIM MaTepual; MpaBUIbHO, apIYMEHTHPOBAHO OTBETUJI Ha BCE
BONPOCHI, C TMPUBEICHUEM IMPUMEPOB; IOKa3ajl TIyOOKHE CHCTeMaTU3MpPOBAHHBIC 3HAHUS,
BJIaJIEET NIPUEMAMU PACCYKJIEHUS U COIIOCTABIIAET MAaTepUall U3 Pa3HbIX UCTOYHHKOB: TEOPHUIO
CBSI3BIBAET C MPAKTUKOM, IPYTUMH TeMaMH JaHHOTO Kypca, IPYTHX H3y4aeMbIX MpPEeAMETOB; 0e3
OIIMOOK BBIITOJHIII IPAKTHUECKOE 3aJaHHeE.

OO0s13aTEeNIbHBIM YCIOBHEM BBICTABICHHOMN OLICHKH SIBJISIETCS MPaBUIIbHASI peUb B OBICTPOM
WM yMEpPEHHOM TeMIie. JlOMOMHUTENbHBIM YCIOBUEM MOJIYYCHHUS OLICHKU «3a4TE€HO» MOTYT
CTaTb XOPOUIME YCHEXH IPU BBIIOJHEHUH CAMOCTOSITENIBHOM UM KOHTPOJIBHOM paloTHhl,
CUCTeMaTHYECKasi aKTUBHAs paboTa Ha CEMUHAPCKUX 3aHSTHUSX.

OneHka «He 3a4TEHO» BBICTABIISIETCS CTYIAEHTY, KOTOphIM He copaBuwict ¢ 50%
BOIIPOCOB M 33/IaHUI OMJIeTa, B OTBETAaX HA JPYTHe BOMPOCHI TOIMYCTUI CYIIECTBEHHBIE OLTHOKH.
He w™Moxer oOTBeTHTh Ha JIOMOJHUTENbHbIE BONPOCHL, MPEIJIOKEHHBIE MPENoJaBaTesIeM.
[lenocTHOrO MpenCTaBICHUS O B3aUMOCBS3AX, KOMIIOHEHTaxX, dTamax pa3BUTUSA KYJIbTYPbl Y
cTyneHTa HeT. OLeHUBaeTCsl KaueCTBO YCTHOW M NMHUCHMEHHOM peud, KaKk M MPH BHICTABICHUU
MOJIOKUTEIBHON OLIEHKH.

TunoBsle KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEePpUaJIbl

KoHTposbHBIC 33/IaHUSI U WHBIE MATEPUAJIbl JJIs OLCHUBAHUS 3HAHUI, YMEHHI, HABBIKOB,
XapaKTePU3YIOMIMX J3Tanbl (POPMHUPOBAHKS KOMIICTCHIIMI B TPOIECCE OCBOCHHS MPOrPAMMBI
JMCIMIUTAHBI, TPUBOAATCS B AMCTAHIIMOHHBIX yUeOHBIX Kypcax «OCHOBBI CXEMOTEXHUYIECKOTO
IPOSKTHPOBAHUs U MojeaupoBanus B cpeae Micro-Cap» u «MH(bOpMAIMOHHBIC TEXHOIOTHH B
WHXKCHCPHOW TPAKTHKE», KOTOPBIC KCIONB3YIOTCS B KadecTBe HMH(MDOPMAIIMOHHON
METOMIECKON MOJICPKKHA YyIeOHOrO MPOIecca, W Pa3MEUICHHBI B CHCTEME IMCTAHIIMOHHOTO
o0yuenust PI'PTY na 6a3ze Moodle no aapecy http:\\cdo.rsreu.ru.

MOJYJIb 1

Bonpochl K NpOMeKYTOYHOM aTTecTAlMHU (324eTy)

IIpaBuiia BBoga anexTpuueckux cxem B MC.

VYcnoBHbie rpaduyeckue 0603HaueHUsT KOMITOHEHTOB B MC.

IIpaBuiia 3ajaHus MapaMeTPOB IPOCTBIX aHAJIOTOBBIX KOMIIOHEHTOB B MC.

[IpaBuna 3amanus mapaMeTpoB CIOKHBIX aHAJIOTOBBIX KOMITIOHEHTOB B MC.

[TpaBuna 3aganus puznyeckux BenuuuH B MC.

[IpaBuiia 3aaHNsl MaTEMaTUYECKUX BBIpAKEHUHN (PU3MUYECKUX BEIMYHUH B MOJAEIUPYEMOM

CXEMe.

[TpaBuia mporpaMMHUpPOBaHUS MapaMeTPOB UMITYJIbCHOTO cTouHnKa Pulse Source.

[TpaBuia mporpaMMUpOBaHUs HAPAMETPOB UMITYJILCHOTO HCTOYHKKA Sine Source.

[TpaBuia nporpaMMHUpPOBaHUs MapaMeTPOB UMIYJIbCHOTO McTouHMKa Voltage Source.

10. IpaBuia mporpaMMHUpOBaHUs MMapaMeTpoOB UMITYJILCHOTO HCTOYHKKaA Current Source.

11. Pacyer 31€eKTpUUYECKUX CXEM B peXKHME NMOCTOSHHOTO Toka B MC.

12. PacueT 371eKTpHUECKUX CXEM B pexkHMe IiepeMeHHoro Toka B MC.

13. Boruucnuthb B cpene Mathcad 3amanHoe mpemnojiaBatesieM MaTeMaTHIeCKOE BBIPAKECHHUE.

14. Bemonauth B cpene Mathcad onepammm cinokeHust (BBIYMTAHUS, YMHOXKEHHUS,
TPAHCIIOHUPOBAHUS U JIp) HaJl 33JJaHHBIMU MPEIo1aBaTeIeM MaTPUIIAMH.

15. Bemonaute B cpene Mathcad 3amanHble mnpemopaBareneM  onepanudd  Haj
KOMIUIEKCHBIMU YHCIIaMHU.

16. 3amate B cpeme Mathcad marpuity, ucnonb3ysi paH)KMpOBaHHBIE IMEPEMEHHBIE JUIS

OTpeieNIeHuUs JIEMEHTOB MATPHIIBL.

oakrwdE
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17. Ucionb3ys komaHael u3 MeHio Symbolics mporpammer Mathcad npeoGpasosats
(mpuBecTH  TOAOOHAe, pa3JIOKUTh HAa  MHOXHUTEIH, YIPOCTHTH)  3aJaHHOE
npernoiaBaTesieM MaTeMaTHIeCKOE BRIpaKCHHUE.

18. Ucnonp3ys mnporpammy Mathcad waiith anHanmuTHyYeckoe (YMCICHHOE) peIICHHE
3aJJaHHOTO TPETI0/IaBaTeIIeM YPaBHEHUSI.

19. Ucnonp3ys mporpammy Mathcad pemmTh 3amaHHy0 —IpenojaBaTelieM CUCTEMY
ypaBHEHHI (C UCTIOIB30BaHUEM amlapaTa MAaTPUYHBIX BBIYMCICHUN WU OJIOKA KOMaH]I
Given/Find.

20. IToctpouts B cpemne Mathcad rpaduk 3amanHO# mnpemnogaBareaeM (YHKIMH OJHON
(IByX) nE€peMEeHHO.

MOJYJIb 2
Bonpocs! kK IpOMeKyTOYHOH aTTecTalMH (3a4eTy)

Beibop u 3amaHue mapameTpoB MOJCIMPOBaHHS B AMAIOrOBOM OkHe Transient Analysis
Limits.

BbIBOJ] pe3ynpTaToB MOJEIUPOBaHMS, 3aJJaHUE TapaMeTPOB I'paKOB.

ITpocmoTp U 06paboTKa pe3yabTaToB MOACIHUPOBAHUS B pexume Transient.

Pacuer uMmynbCHOW M NEpPEeXOAHOM XapaKTEPUCTHK DSJICKTPUUYECKUX LeNed B pexume
Transient.

MHoroBapraHTHBIN aHaJIU3 IEPEXOIHBIX MPOIIECCOB B peskiMe Stepping.

[IpoBecT aHanM3 MEPEXOIHBIX MPOLECCOB B AIEKTPHUECKOW NMPUHIMITMAIBHOW CXEME B
pexume Transient Analysis. IMonyunts U HcclienOBaTh HMIYJIBCHYIO XapaKTEPHCTHKY,
MEPEXOAHYI0 XapaKTEPUCTHKY B AJIEKTPHUYECKOW IIeTd. BBIMONHUTH aHaIM3 yKa3aHHBIX
XapakTepHUCTHK B pexxume Stepping.

[IpoBecTn aHanu3 NEPEXOAHBIX MPOUECCOB B  KOMMYTHPYEMOWM  3JIEKTPUUYECKOMN
NPUHLUIHATBHON cxeMe B pexxume Transient Analysis. M3meputs Bpemsi mepexomHbIX
MPOIIECCOB B LIEMH. BBINIOIHNTD aHAIHM3 YKa3aHHBIX XapaKTEPUCTHK B pexume Stepping.

. Boi0op u 3aganue napamerpoB MojenupoBanus B quanorosom okae AC Analysis Limits.
BEIBOJI pe3ynbTaToB MOJCTUPOBAHHMS, 3aJJaHE TTApAaMETPOB TPAPHKOB.

ITpocmoTp 1 06paboTKa pe3yapTaToB MoAeaupoBaHus B pexume AC.

Pacuer aMmnTyaHO-4acTOTHOM M (pa304aCTOTHOM XapaKTEPUCTUK AIEKTPUUYECKHUX Leneil B
pexume AC.

. MHOTOBapuaHTHBIN aHAIN3 YaCTOTHBIX XapaKTePUCTHK B pexxume Stepping.

IIpoBecT aHaNM3 YACTOTHBIX XapAaKTEPUCTHK B AIIEKTPUUECKHX (UIBTPOB B PEXUME
Transient Analysis. [Toxy4uTs ¥ UcCIeI0BaTh AMILTUTYHO-YACTOTHYIO M ()a304aCTOTHYIO
XapaKTepUCTUKH  3JEKTpUYecKux  GuubTpoB.  OmpenesuTh  TpaHUYHBIE  YaCTOTHI
uccienyeMbiX (UIbTpoB. BBIMOMHUTH aHaNMM3 yKa3aHHBIX XapaKTEPHCTUK B PEXHUME
Stepping.

Bei6op u 3aaHue mapaMeTpoB MojieupoBaHus B nuanorosom okae DC Analysis Limits.
BbIBOJ] pe3ynpTaToB MOJETUPOBAHMS, 3aJJaHUE TTapaMeTPOB TPapHKOB.

ITpocMoTp M 00paboTKa pe3ynbTaToB MojieupoBaHus B pexume DC.

Pacuer nepenaToyHbIX GYyHKIMNA PagUOTEXHUYECKUX YCTPOUCTB B peskume DC.
MHoroBapraHTHBII aHAIHU3 MepeaTOYHbIX QYHKIUH B pexumMe Stepping.

[TomyuuTs 1 Mccae0BaTh NepeaaTouHble GYHKINHU dIEKTPUIECcKoi cxembl B peskume DC.
[Tomy4nTh M MiccIeI0BAaTh BOJIBT-AMIIEPHYIO XapaKTEPUCTUKY AHO/A.

[Tomy4uuTh U Hccae10BaTh BOJBT-AMIIEPHYIO XapaKTEPUCTUKY TPAH3UCTOPA.

BeiBox rpadukoB xapakTepucTk B pexxrme Probe Transient.

BriBox rpadukoB xapaktepuctuk B pexxume Probe AC.

BeiBox rpadukoB xapakteprctuk B peskume Probe DC.
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25. TlpocMoTp m 00paboTKa pe3yabTaTOB MOJCIMPOBAHMUS C HCIOJIL30BAaHUEM KOMaH]I,
pacnojIoKeHHBIX B MEHIO Scope/
26. WccrnenoBath BpEeMEHHBIC XapaKTEPUCTHKHM JJIEKTPUYECKOW Iiemu B pexume Probe
Transient.
27. WccnenoBarh 4aCTOTHBIC XapaKTEPUCTUKH JIEKTpUUECKoi 1ienu B peskume Probe AC.
28. HccnenoBarh 4aCTOTHBIC XapaKTEPUCTUKH JIEKTpUUECcKoi 1ienu B pexxume Probe DC.
29. BemmonnuTth MojeiaupoBanue B cpexe  Micro  Cap  3agaHHO#M  IperojaBaTeiieM
anekTpudeckor cxemsl B pexxume Dynamic DC (Dynamic AC).
Ilepeyennb J1adOPATOPHBIX PA0OT U BONPOCOB JIJIsl KOHTPOJISI
Ne
Hazpanue nabopatopHoit paboThl U BOIPOCHI JUIsl KOHTPOJIS Mudp
paboThI
1 ['paduueckuii BBOJ U peJaKTHPOBAHUE DICKTPUIECKUX CXEM.
1. Kakumu Tpems cnocobaMu MOXKHO BBECTH B pabodyee OKHO CXeM
KOMITOHEHTHI?

2.Kak 3a1aTh (M3MEHUTH) aTpUOYTHI MPOCTHIX KOMIIOHEHTOB CXEMBbI?

3.MOXHO 1M W3MEHUTh IapaMeTphl KOMIIOHCHTOB, 3aJ]aBaCMbBIX
arpudbyrom <MODEL>?

4. Kaxue neilicTBUs BBINOJHSIOTCA ¢ nmoMompio komann Grid Text,
Attribute Text, Node numbers, Pin Connections, Rubberbanding?

5. Kakomy xommoHeHTy coorBeTcTBYyloT B MC MO3UIIMOHHBIE
oboznauenus: R, C, L, SW, V, |, D, Q?

6. Ompenenure 3HaueHHE (HU3NIECKON BEIMYMHBI KOMIOHeHTa i | 4791
nepemenHoil (B cucreme CH), 3amaHHBIX mpenogaBareneM B Qopme,
npusstoil B MC.

7. 3anumute B (opme, mpuHsator B MC, 3HaueHue Qusnueckoit
BEJIMYMHBI KOMITOHEHTA WJIM TTapaMeTpa, 3aJaHHOM MPETIoIaBaTeIeM.

8. Kakomy y3my snekrpuyeckoi cxembl mnporpamma MC Bcerga
MIPUCBanBaET HYJAEBON HOMEpP?

9. Kak BbIBeCcTH Ha 9KpaH 0003HaueHHs «Plus» 1 «MiNuUS» BBHIBOIOB
MPOCTHIX KOMITOHEHTORB?

10. Kakue mapamerpbl 3ajmatorcsa ans  moaenu  kimoda  SW,
YIIPaBJISIEMOTO HAPSHKEHUEM, TOKOM HJIA BO BPEMEHU?

2 Mopenu NICTOYHHKOB CUTHAIIOB

1. Kak onpeaenuTs KOOpJAUHATHI TPOU3BOJIBLHOM TOUKHU rpaduka’?

2. Kak wu3MepuTh paccTosHHE MO TOPH3OHTANH (IO BEPTUKAIN)
MEXly IByMsI BBIOpaHHBIMH TOYKaMu rpaduka’?

3. Kak 3anars mapametpsl reneparopa Pulse Source (Sine Source)?

4. Kak 3amgate mapamerpbl reHepatopa Voltage Source (momenu
Pulse, Sin, Exp, Gaussian, PWL u Noise)?

5. 3amanHble MpernogaBareaeM napameTpsl reneparopa Pulse Source
nepecuuTaTh B mapamerpsl reaeparopa Voltage Source (Pulse).

6. 3amanHble TmpemoJaBaTesieM IapamMeTpsl TreHeparopa Voltage
Source (Pulse) mepecumrars B mapamerpsl TeHeparopa Pulse
Source.

7. 3ajmaHHBIC MpeEIoAaBaTelieM IMapaMeTphl reHeparopa Sine Source
nepecynTaTh B apaMeTpsl reHeparopa Voltage Source (Sin).

8. 3amaHHBle TIpermogaBaTeNeM NapaMeTpbl TeHeparopa Voltage
Source (Sin) mepecunTars B mapamMeTpsl reHeparopa Sine Source.

4791

3 Pacder >5eKTpUYECKMX CXEM MO MOCTOSHHOMY M MEPEMEHHOMY TOKY B | 4791




pexkumax Dynamic DC u Dynamic AC.

1. Kakue napamerpbl 3JIEKTPUYECKOH CXEMbl MOXHO H3MEPHUTH B
pesxume Dynamic DC?

2. Kak wu3MepuTh B pEeXKUME TMAJCHUE  HANpsDKEHUS  Ha
COIIPOTUBIICHUH KOMIIOHEHTA?

3. Uro ozHayaror oOo3HaueHus Pg u Pd Ha cxemMe B pEKUME
Dynamic DC?

4. Kak BbIBECTM Ha 4YEpTEK OIIEKTPUUYECKOH CXEMBl JBUYKKOBbBIE
PEryasaTOpbl KOMIIOHEHTOB?

5. Kakywo ¢ynkumto Boimonuser onuus Place Text B nuamoroBom
okre Dynamic DC Limits?

6. Kakume mapaMeTpbl 3JIEKTPHUYECKOH CXEMBbl MOXHO H3MEpPHUTH B
pexxume Dynamic AC?

7. Kak 3a1aTp 4acTOTy reHeparopa Ha BXOJI€ JIEKTPUUECKON CXEMBI B
pexxume Dynamic AC?

8. Uro o3nayarorT oOo3HaueHus Pg, pd u PS Ha cCXeMe B pEKUME
Dynamic AC?

9. Yro osnauvaror ommmu Fist Value u Second Value B pexume
Dynamic AC?

10. 3ayem pexoMeH IyeTcs BKIIIOUaTh om0 Pin Names koMoHeHToB
IIPY AHAJIU3€ CXEMBI B PEKUME IEPEMEHHOTO TOKa?

AHanM3 TEepexonHBIX TPOLECCOB B DJIEKTPUYECKHX CXEMaX B PEKHUME
Transient
1. Kak BBOIUTCS BpeMEHHOM MHTEpBAJl aHAIM3a B pexkume T ransient?
2. Kak ycTaHOBUTh HEOOXOJMMYIO TOYHOCTh aHaliu3a B DPEXKUME
Transient?
3. Kak mocTpouTh HECKOIBKO BpEMEHHBIX TIpa(UKOB B pa3HbIX
rpadu4ecKux OKHax?
4. Kak DOCTpPOUTb HECKOJIbKO BPEMEHHBIX TIpaUKOB B OJHOM
rpaguyeckom okHe?
5. Kak u3MeHMTh XapakTep BbIBOJA JaHHBIX (JorapupmMuyeckas HIu
nuHenHas nikana rpadukoB mo ocsMm X uiu Y, 1BeT rpadukos)?
6. Uro osmauvaror mepemennnie V(1), V(R1), V(1,2), I(L1), 1(1,2),
BBeJ/IcHHbIC B rpady BeipakeHuid Y Expression?
7. Kak ycTaHOBUTH aBTOMaTH4ECKOE MaclITaOUpoBaHHE Ipa(UKOB 1O
ocsim X 1 Y?
8. Kak moiy4yuTe HECKONBKO Ipa)MKOB MpH Pa3IMYHbIX MapameTpax
OJTHOT'O U3 KOMIIOHEHTOB CXEMBI?
9.Kak BbIBecTM Ha rpaduKk (QYHKIHH, MOIy4YEeHHBIX B pEXUME
Stepping, 3HaueHUs BapbUPYEMOTO Mapamerpa’?
10. Kak BbigenuTb oJuH U3 TrpaduKoOB cemeiicTBa  (QyHKIUA,
HOJYYEHHBIX B pexxume Stepping?
11.Kak ycTaHOBUTBH HJIEKTPOHHBIE KypCOpHl B TOYKH Tpaduka c
3aJJaHHBIMH KOOPAWHATAMH TI0 X WiH Y?
12. Kak u3MepuTh JITUTETHHOCTh (PpOHTA UMITYIIbCA?
13. Kak u3MepuTh JITUTETHHOCTh UMITYJIhCa?
14. Kak u3MepuTh Nepuo]i MOBTOPEHUS UMITYIIbCOB?
15. Kak u3MepuTh aMImiiuTyry UMIyJIbCOB?

4791

Pacuet yacTOTHBIX XapaKTEPUCTUK dIEKTPHUECKUX cxeM B pexxume AC
1. Kak BBOAMTCS YaCTOTHBIN JMAIa30H aHam3a B pexkume AC?
2. Kak ycTaHOBUTh HEOOXOUMYIO TOYHOCTh aHanu3a B pexxume AC?

4791
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3. Kak mocTpouTh HECKOIbKO Ipa)MKOB YaCTOTHBIX 3aBUCHUMOCTEH B
pa3HbIX rpauIecKux OKHaX?
4. Kak mocTpouTh HECKOIBbKO I'paMKOB YAaCTOTHBIX 3aBUCHUMOCTEH B
OJTHOM TpauuecKoM okHe?
5. Kak u3mMeHuTh XxapakTep BbIBOJA JAaHHBIX (Jorapudmuueckas WM
nuHeHas mkana rpaduko mo ocsM X win Y, IBET rpadukoB)?
6. Uro osmauaror mepemensanie V(1), V(R1), V(1,2), I(L1), 1(1,2),
BBeJ/ICHHbIC B rpady BeipaxkeHuid Y Expression?
7. Uro osnauator mepemennsie ph(V(1)), ph(V(R1)), ph(V(1,2)),
ph(1(L1)), ph(I(1,2)), BBenenusie B rpady BoipaxkeHuit Y Expression?
8. Kak ycTaHOBUTH aBTOMAaTHYEeCKOE MacIITabupoBaHUE IrpaduKoB MO
ocsim X u Y?
9. Kak momy4yuth HECKOJIbKO TpaMKOB IpPU PA3IMYHBIX MMapaMeTpax
OJIHOTO U3 KOMIIOHEHTOB CXEMBbI?
10. Kak BbiBecTH Ha rpaduk (QYHKIUH, IMOITYYECHHBIX B PEKUME
Stepping, 3HaueHUs BapbUPYEMOTO Mapamerpa’?
11. Kak BblgenuTh OOWH U3 TrpaukoB ceMelcTBa (PYHKUMIA,
HOJIY4eHHBIX B pexxume Stepping?
12. Kak ycTaHOBHUTH D3JIEKTPOHHBIE KypCcOpbl B TOUYKH Tpaduka c
3aJaHHBIMH KOOPAMHATAMH IO X HITH Y?
13. Kak u3MepuTh pe30HaHCHYIO YacTOTY KOHTYypa?
14.Kak wu3MepuTh BEpPXHIOI (HI)KHIOIO) TpPaHUYHYIO YacTOTy
bunpTpa?
15. Kak u3mepuTh noziocy npomyckanus (pexexuuun) guibrpa?

Pacuet nepenatouHbiX (yHKIMN IO HOCTOSHHOMY TOKY B pexume DC

1. Yro Takoe nepenarounasi pyHKIus?

2. Kak 3aznath mapamerpsl MojenupoBanus B pexume DC npu oaHoit
BapbUpPyeMON IEPEMEHHOI?

3. Kak 3agare mapamerpsl MozenupoBanus B pexume DC npu nByx
BapbUPYEMBIX ITEPEMEHHBIX?

4. Kaxue mapaMeTpbl CXeMbl MOXHO M3MEPHUTH C MOMOIIBIO peKUMa
ananmu3a Dynamic DC?

5. Uro Takoe BOJIbT-aMIIEpHAs XapaKTepUCTHKa?

6. Kak mocrpouts BAX nuona?

7. Kak u3Meputs COnpoTUBIEHHE A1O0AA?

8. OOBSACHUTD pe3yNbTaThl MOJCITUPOBAHHMS, IOTYYCHHBIE B 1. 1.3?

9. Kak noctpouts BAX Tpan3ucropa?

10. Kak n3MepuTh pa3Max CUTHaJIa Ha BXOJIE M BBIXOJ/IC YCHIIUTEIIS?

4791

[TpocMoTp U 00paboTKa pe3yIbTaTOB MOJICITUPOBaHUs B pexume Probe

1. Jlns kakux BUJIOB aHanu3a B mporpamme MC npeaycMoTpeH pexum
Probe?

2. Kak moctpouth rpaduk aHaIM3HPYEeMOH MEPEMEHHOW B pEKUME
Probe Transient (Probe AC umu Probe DC)?

3. Kak B pexxume Probe BbIOpaTh THIT TEPEMEHHBIX, OTKIIAIbIBAEMbBIX
1o ocsiMm X 1 Y?

4. Kak ynanuts rpaduk, MOCTPOSHHBIH B peskume Probe?

5. Kak BbIOparh rpaduueckoe OKHO Ml TOCTPOCHHS Tpaduxa
BbIOpaHHOW MTEPEMEHHO?

6. Kak mocrpoutr B pexume Probe BpeMeHHYI0 3aBUCHMOCTH
naJIeHUs] HAPSDKEHHST HA KOMITOHEHTE JIEKTPHUECKON CXEMBI?

7. Kak moctpouts B pexxume Probe BpeMeHHYI0 3aBUCHMOCTBH TOKa,
MPOTEKAIOIIETO Yepe3 KOMIIOHEHT JJICKTPUIECKOM CXEMBI?

4791
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8. Kak moctpouts B peskume Probe momyns BeIOpaHHOM KOMILICKCHO#M
MEePEMEHHOM OT YacTOTHI?

9. Kak moctpouts B peskume Probe ¢asy BeIOpaHHON KOMILICKCHOM
MEePEMEHHOM OT YacTOThI?

10. Kak moctpouth jaumarpammy (rogorpad), IOKa3bIBAIOUIYIO
B3auMOCBs3b Mexay TokoMm I(L1) u wmampsbxkernmem V(L1) Bo Bpems
NEPEXOIHOTrO npoiecca?

HccnenoBanue XapaKTepUCTHK 3JICKTPUUECKUX 1ieneit B cpeae Micro Cap

1/ MonenupoBaHue JIEKTPUIECKON 11T, 3a[aHHOM MPETo/IaBaTeIeM.

2. Pacuer xapakTepHCTUK JJIEKTPUYECKOW IIETIH B PEXKUME, 3aTaHHOM
IperoiaBaTesieM

3. OOpaboTka pe3yslbTaTOB MOACITUPOBAHUS U M3MEPEHHUE MapaMeTpoOB
AJIEKTPUUYECKON IETTH B PEXKHMME, 33/IaHHOM TIPEIo/laBaTeeM

4791

KOHTpO.TIbHI)Ie BOIIPOCHI IJISI ONCHKHA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIM I

1. BBectu B rpaduueckoe OKHO CX€M 3aJaHHYIO IIpErojAaBarejeM NPUHIUITHATIHHYIO
AIEKTPUYECKYIO CXEMY. 3a7aTh IapaMeTPbl KOMIIOHEHTOB CXEMBI.
2. Vcronmp3ysl 3alaHHBIE MpEIoJaBaTelieM MapaMeTpbl UMITYJIbCHOM IMOCIEI0BATEIbHOCTH
BBIIIOJIHUTH [TPOrPAMMHUPOBAHUE T1aPaMETPOB UMITYJILCHOTO HCTOYHUKa Pulse Source.
3. Hcmone3ys 3aiaHHBIC IMPENOIABaTEIeM IMapaMeTpbl UMIYILCHOW IOCIIEAOBATEIBHOCTH
BBIIIOJIHUTH [TPOrPaMMHUPOBaHUE TapaMeTpoB uctounuka \Voltage Source.
4. Hcnonp3ysd 3ajaHHble IperofaBaTeleM IapaMeTpbl CHHYCOMWJAIbHOIO CHUTHala
BBIIIOJIHUTH [TPOTPAMMHUPOBAHUE I1aPaMETPOB UCTOUHHUKA Sine Source..
5. Hcnonw3ys 3amaHHblE IIPENOAABATENIEM IMapaMeTpbl CHHYCOMJAJIBHOIO CHUTHAla
BBIIIOJIHUTH [TPOrPaMMHUPOBaHUE TapaMeTpoB uctounuka \Voltage Source.
6. BbImomHUTH pacyeT 3aJaHHOW MpPEroJaBaTesieM »JIIEKTPUYECKOH CXeMBI B PEKUME
Dynamic DC.
7. BBINONHUTH pacyeT 3aJaHHOM IIPerojaBaTesieM »3JEKTPUYECKOW CXEMbl B PEXHUME
Dynamic AC.
8. BBIMONHUTH MOJAEIMPOBAHWE 3aJaHHOW TPETONaBaTelIeM OJJICKTPUYECKOH CXEMBl B
pexume Transient.
9. BBIMONHUTH MOJAEIMPOBAHWE 3aJaHHOW TPETONaBaTelIeM OJJIEKTPUYECKOM CXeMBl B
pexume AC.
10. BeINONHATE MOIENMPOBAaHUE 3aJaHHON IperogaBaTesieM JJIEKTPUYECKOW CXEeMBI B
pexxume DC.
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