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OrneHOuHBIE MaTepUaltbl — 3TO COBOKYMHOCTh Y4e€OHO-METOAWYECKHX MaTepHallOB
(KOHTpOJBHBIX 3aJlaHUil, omnucaHuii ¢opM U Mpouenyp), NpPeJHA3HAUYEHHBIX JUISl OLIEHKH
KayecTBa OCBOGHHMS OOyYarOIIMMHUCA JAaHHOW JUCUMIIMHBI KaK YacTH  OCHOBHOM
00pazoBaTeabHOM MPOrPaMMBI.

Lenr — oOULEHUTH COOTBETCTBUE 3HAHUM, YMEHUH U YPOBHA IPHOOPETEHHBIX
KOMIETEHIIHNH, 00yJaromuxcs efsM U TpeOOBaHHUSIM OCHOBHOM 00pa30BaTEIbHOI MPOrpaMMBI B
XOJI€ MMPOBEIECHNUS TEKYILEr0 KOHTPOJISI U TPOMEXYTOYHOM aTTeCTaliy.

OcHoBHas 3aa4a — 00eCIeYnTh OICHKY YPOBHS C(HOPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX
U MpodecCHOHANIBHBIX KOMIETEHIINH, MPUoOpeTaeMbIX 00yUYarOUIMMCSl B COOTBETCTBUU C ATUMHU
TpeOOBAHUAMU.

KonTpone 3Hanwmii mpoBoauTcs B (OpMe TEKYIIEro KOHTPOJIS M IPOMEKYTOYHON
aTTeCTalNH.

Texylmuii KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCS C LEJIBIO ONPEIEICHUsS CTENEHU
YCBOEHHUSI y4yeOHOro MaTepuana, CBOEBPEMEHHOI'O BBISIBICHHS W YCTPAaHEHUS HENOCTATKOB B
MOJIrOTOBKE O0YYaIOUIMXCS M MPUHATHS HEOOXOIUMBIX MEp IO COBEPILIEHCTBOBAHUIO METOAMKHI
MpenoAaBaHusi Y4eOHOM TUCIUIUIMHBI (MOAYISI), OpraHU3aluu paboThl 00yUYaIOIIUXCS B XOJIe
y4eOHBIX 3aHATUN U OKa3aHUS UM WHAWBHYAIbHONW TOMOIIH.

K KoHTpoOIIO TeKyIen ycreBaeMOCTH OTHOCSTCS ITPOBEPKA 3HAHMM, YMEHUN M HABBIKOB,
MPUOOPETEHHBIX 00YYAIOIIUMUCA Ha MPAKTUYECKUX 3aHATUSX U JabopaTopHbIX padorax. [lpu
BBITTOJIHEHUH JTAOOPAaTOPHBIX PaboT MPHUMEHSETCS] CHCTEMa OLEHKH «3aYTEHO — HE 3auTEHO».
KonnuectBo mabopatopHbix paboT MO KaKJOMY MOIYJIO ONPENENeHO y4eOHbIM rpadukoM u
y4eOHBIM TUTAaHOM.

Ha mpakTtuyeckux 3aHATUSAX JOMYCKAETCS MCIONb30BaHUE OO0 CHCTEMBI «3a4T€HO — HE
3aYTEHO», TUOO PEUTUHIOBOM CUCTEMBI OLIEHKH, IPU KOTOPOM, HapuMep, MPaBUIbHO PellIeHHas
3a/laya OLIEHMBAETCS ONPEICIIEHHbIM KOMW4YecTBOM OamoB. Ilpu mosTamHOM BBIOTHEHUU
ydeOHoro miaHa 6amibl cyMMHpPYIOTCS. [lONOXHUTENbHBIM HUTOIOM BBIOJHEHUS IMPOTrPaMMBbI
SIBIISICTCS OIIPEICIIEHHOE KOJTMYECTBO HAOPaHHBIX OAJIIOB.

[IpomexxyTOUHBINI KOHTPOJb MO IUCUUIUIMHE OCYILIECTBISETCS IPOBEACHUEM 3aueTa.
dopMma npoBeZieHHUs 3a4eTa — YCTHBIM OTBET M0 YTBEP)KJICHHBIM HK3aMEHAllMOHHBIM OMJIETaM,
cOpMyYIHPOBAHHBIM C YUETOM COJCpXKaHUS yueOHOM TUCIUIUIHHEL. B sk3aMeHannoHHbIN Onter
BKJIFOYAETCSl OJJMH TEOPETUUECKUI BOMPOCA M OJIHA 3a/1aya. B mporecce moAroToBKH K yCTHOMY
OTBETY 3K3aMEHYEMBbIII MOXET COCTaBUTh B NMCbMEHHOM BMJIE IUIaH OTBETA, BKIIOYAIOLIWN B
ce0s1 ompeaeneHns, BBIBOIBI (GOpMYII, PUCYHKH U T.II. PelieHue 3agauu Mo cCXeMOTEeXHUYECKOMY
MOJICTTMPOBAHHIO BBIMOIHSIETCS C UCIOIb30BaHueM mporpammbl Micro-Cap.

HaCHOPT OLCHOYHBIX MAaTCPHUAJIOB 10 JTUCHUIIJITUHE

Ne KonTponupyemsie pasneinsl Kon xonTpOonupyemoii Bun, meton, popma
/T (TemMbl) AUCHUTUIMHBI KOMITETEHIINH (WK €€ OLIEHOYHOT' O
4acTH) MEPONPHUATHS
1 2 3 4
Moayas 1
1 OcCHOBBI MOJICIIMPOBAHHUS U pacyeTa dJISKTPUUECKUX cXeM /c ucnonb3oanueM ITII1.

1.1 | [TakeTsl NPUKIAIHBIX TPOTPAMM
1 UX HUCTOJb30BaHUEC B

> I1K-2, ITK-6 3a4er
MHXECHEPHO! MPAKTUKE U
y4eOHOM Tpolecce

1.2 | OcHoBHBIE ~ CBCICHMS Y MK-2, TIK-6 3a4eT
nporpamme Micro-Cap

1.3 | I'paduueckuii BBOA U TIK-2, TIK-6 3auer

pPEIAKTUPOBAHUE DJICKTPUUECKHUX




CXEM
14 | M
OJIe]IA AHAJIIOT OBBIX T1K-2, TIK-6 saueT
KOMIIOHEHTOB.
1.5 | Mogenu UCTOYHUKOB CUTHAJIOB I1K-2, TIK-6 3a4eT
1.6 | Pacder 2JIeKTpUYECKHX CXEM IO
TMOCTOAHHOMY H IIEPEMEHHOMY T1K-2, [TK-6 saueT
ToKy B pexkxumax Dynamic DC u
Dynamic AC.
1.7 | Pemenne MaTeMaTHYECKUX
T1K-2, IIK-6 ayuer
3aga4d B Mathcad ’ 3a9¢e
1.8 | Odopmienue pacueTos B
(bop p IIK-2, IIK-6 3a4yer
Mathcad
MoayJsb 2
2 CXeMOTEeXHHUYECKOE TIPOCKTUPOBAHNE U MOJICITMPOBAHUE PATHOIICKTPOHHBIX YCTPOHCTB B

cpene Micro-Cap.

2.1 | AHanu3 nepexoHbBIX IPOIECCOB
B DJICKTPUYECKHUX CXEMaX B I1K-2, I[1K-6 3a4eT
pexxume Transient

2.2 | Pacuer yacTOTHBIX
XapaKTePUCTHUK AJIEKTPUUECKUX ITK-2, IIK-6 3a4eT
cxeM B pexxume AC

2.3 | YnucnoBoi BBOA-BBIBOJ JAHHBIX.
Coznanue rpaduKoB:
JIBYMEpHBIE TpapuKH, [1K-2, IT1K-6 3aueT
TpexMepHbIe rpaduKH.
PenakrupoBanue rpagukoB

2.4 | Ilpocmotp 1 00paboTKa
pE3yIBTATOB MOJICIIMPOBAHUS B [TK-2, TIK-6 3a4er
pexkume Probe

2.5 | UccnenoBanue xapaKTEPUCTHK
AJIEKTPUYECKUX LETEN B cpeie IK-2, TIK-6 3a4er
Micro Cap

2.6 | MonenupoBanue nupoBbIX

; I1K-2, TIK-6 3a4er
cxeMm B cpene Micro-Cap

Ioxa3aTe/in U KPUTEPUH OLIECHHBAHUSA KOMIIETEH LU

dopMHpOBaHHE KOMIIETCHIIUI ONpEeAeNsaeTcss 00beMOM JUCIUIUIMHBI, BHIOM  3aHSATHIA,
BBIZICTICHHBIX Ha KOHTAKTHYKO PabOTy CTYIEHTOB C MperojaBareieM (ayIuTOPHBIC 3aHATHI U
KOHCYJIBTAIlMU B TEUCHHE CEMECTPA) M OpraHU3aIneii CaMOCTOATENbHON pabOThI CTYICHTOB.

B xadectBe nH(MOPMAITMOHHON U METOAMYECKON MOAACPKKHA YICOHOT0 MpoIiecca U KOHTPOJIS
TeKyIIeH yCIEBaCMOCTH HCIONB3YIOTCS UCTAHIMOHHBIE yueOHble Kypchl «OCHOBBI
CXEMOTEXHHYECKOr0 MPOCKTUPOBaHMS W  MojenupoBaHus B cpeme  Micro-Cap» —
http://cdo.rsreu.ru/course/view.php?id=2008 u «HpOpMaImOHHbBIE TEXHOJIOTHH B HHXCHEPHOM
npaktuke» - http://cdo/rsreu.ru\course/view.php?.id=619, pa3MemieHHble B  CHUCTEME
nuctanimonHoro ooyuenus PI'PTY nHa 6a3ze Moodle mo anpecy http:\\cdo.rsreu.ru. OrennBanue
JIOCTUTHYTOTO YPOBHSI KOMIICTEHI[MI OCHOBAaHO HAa MCIIOJIb30BAHUHU KapThl OAIJIOB, B KOTOPOIi
YKa3bIBAaeTCsl  paClpefeicHue OalloB MEXKAY MEPONPHATHSIMH  TEKYIIEr0  KOHTPOJIS
yCIEBAEMOCTH. 3a BBIMOIHEHUE KaXKJIOTO 3JIEMEHTa Kypca YCTaHABJIMBACTCS MaKCHUMAaJbHBIN
0aJls1, KOTOPBIA CTYJCHT MOXKET MOIYYUTh, IPABUIILHO BBIOJIHUB 3a/IaHHE.



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

Pa3gen nucuuImInHbL

OneHnBaeMbIN DJIEMEHT

bamn 3a
JJIEMEHT

Bcero
0aJUIOB

Moayas 1

JArcTaHUOHHBIN Y4eOHbIH KYpCe «OCHOBBI CXeMOTEXHHY€ECKOI0 POCKTHPOBAHUS U

MoeaupoBanusi B cpeae Micro-Capy»

Tema 1 «OcHoBHbIe cBeneHust | Pabouast rerpaan 10 10
o nporpamme Micro Cap»

. Tect 15
Tewma 2 «I'paduueckuii BBOA
U pEJaKTUPOBaHUE 15
AICKTPUIECKUX CXEM)
Tema 3 «Mozenn aHaI0rOBBIX Tect 15 15
KOMIIOHEHTOB»
Tema 4 «Moaenu HCTOYHUKOB Tecr 15 15
CHUTHAJIOB»
Tema 5 «Pacuer Tecr 15 15
AIEKTPUIECKUX CXEM»
Tema 6 «Pemenue KontponbHoe 3a1anue 15
MaTeMaTHUYeCKUX 3aJ1ad B 15
Mathcad»
Tema 7 «Odopmienue KonTponsHoe 3ananue 15 15
pacueroB B Mathcad»

Bcero 100
Mopayas 2

JAMCTAHUMOHHBIN  y4eOHbIH
NMPaAKTHKE)

Kypc «HWH(popMalnuOHHbIE TEXHOJOTMM B HWHKEHEPHOM

Tema 1 «OcHOBHBIE PaGouas Terpaap 5
XapaKTEPUCTUKH [1aKETOB 5)
MPUKIIAHBIX TIPOTPAMM))

Tema 2 «OcHoBHBbIe cBenieHus | Pabouas TeTpaip 5 5

o niporpamme Micro Cap»




. Tect )
Tewma 3 «I'paduueckuii BBOA
U pEJaKTUPOBaHUE 10
AIEKTPUYECKHX CXEM»
KonTponbHoe 3ananue 5
Tema 4 «Mojenu aHaAIOrOBBIX Tect 5 10
KOMITOHCHTOB» KoHTponsHOe 3a1aHue 5
Tema 5 «Mopaenu UCTOUYHUKOB Tect 5 10
CUTHAJIOB KoHTponeHOe 3a1aHIe 5
Tema 6 «Pacuer Tect 4 10
AIEKTPUYECKHX CXEM» KOHTPOTBHOE 3a1aHMe 5
Tema 7 « AHanu3 nepexoIHbIX Tect 4 10
TIponeccos» KonTtponbHoe 3a1anue 5
Tema 8 «Pacuer 4acTOTHBIX Tecr 4 10
XapaKTCPHCTHKY KonTponbHoe 3ananue 5
Tema 9 «Pacuer Tect 5 10
nepeaTOYHBIX (PYHKITHID) KOHTpOMbHOE 3a7amHe
Tema 10 «IIpocmotp u KoHnTponbHOE 3a1aHne 10
00paboTKa pe3yabTaToOB 10
MOJICTTUPOBAHUS»
Tewma 11 «MccnenoBanue KonTtponbHoe 3amanue 10
XapaKTEePUCTUK 10
AJIEKTPUYECKUX LETEeN B
cpene Micro Cap»
Bcero 100

HpOMe)KYTO‘lHaSI arrecraluss CTYACHTOB IPOBOAUTCA B (bopMe 3a4€Ta C YUCTOM

pe3ynbTaToB pabOTHI B CEMECTPE B AUCTAHIIMOHHOM y4eOHOM KypcCe.

IIxkajbl OneHMBAHUA KOMIIETEHU U (pe3y1bTaToB)

1) YpoBeHs ycBOEHHS MaTepuaa, IpeayCMOTPEHHOTO IPOrPaMMO.
2) YMeHue aHanu3upoBaTh MaTepral, yCTaHaBIMBATh NPUUNHHO-CIIEICTBEHHBIE CBSI3H.
3) KauecTBo 0TBETa Ha BONMPOCHI: OJHOTA, ApI'YMEHTUPOBAHHOCTD, YOEKIEHHOCTD,

JIOTUYHOCTB.

4) ConepxarenpHasi CTOPOHA U KAUECTBO MaTEpUAJIOB, IPUBEAECHHBIX B OTYETAX
CTYJICHTA T10 JTJAOOPATOPHBIM paboTaM, TPAKTHICCKAM 3aHSITHSIM.
5) Ucnonp3oBaHne AOMNOIHUTENIBHON JINTEPATYPBl PU NOATOTOBKE OTBETOB.




Onenka «32YTEH0» BBLICTABJIICTCS CTYJZICHTY, KOTOPBIN MIPOYHO YCBOUT
MPEAYCMOTPEHHBIA IIPOrPAMMHBIM MaTepHall, IPaBUIBHO, apryMEHTUPOBAHO OTBETHJI Ha BCE
BOHpOCBI, C HpI/IBeIleHI/IeM HpHMCpOB; IToKasall I‘J'Iy60KI/IC CI/ICTeMaTI/ISI/IpOBaHHBIG 3HaHUA,
BJIQZICET TIPUEMaMHU PACCYKICHHUS M COMOCTABIISICT MaTepHall M3 Pa3HBIX MCTOYHUKOB: TEOPUIO
CBSI3BIBAET C MPAKTUKOU, IPYTUMH TEMaMHU JAaHHOT'O Kypca, IPYTHX H3ydaeMbIX MPEAMETOB; 6e3
OIIMOOK BBITTOJIHUII ITPAKTUYECKOE 3a/IaHHeE.

OO0s13aTeTbHBIM YCIIOBUEM BBICTABJICHHOW OIEHKH SIBJISICTCS TPABUIIbHAS peYb B OBICTPOM
WM YMEPEHHOM TeMIie. JlOTMONHUTENbHBIM YCIOBUEM MOJNYYEHHS! OLIEHKH «3a4T€HO0» MOTYT
CTaTb xoponme ycnexn HpI/I BBIITOJTHCHHUHN C&MOCTO?[TGJII:HOIZ nu KOHTpOHLHOﬁ pa6OTI)I,
CHUCTEMaTHYeCKasl aKTUBHAsI pab0Ta Ha CEMUHAPCKHUX 3aHATHUSX.

Ounenka «He 3a4YTeHO» BBICTABISIETCS CTYAEHTY, KOTOpbli He crpasmicst ¢ 50%
BOIPOCOB U 3aJaHuil OuiieTa, B OTBETAaX Ha JAPYrue BOINPOCHI TOMYCTHII CYIIECTBEHHbIE OIIUOKH.
He wMoxer oTBeTUTh Ha JONOJTHHUTEIBHBIC BOIPOCH, TPEIIOKECHHBIC TIPEMOaaBaTEIeM.
LenocTHOro mpeacTaBieHUs O B3aUMOCBS3X, KOMIIOHEHTAaX, 3Talax pa3BUTUS KYJIbTYpbl Y
cTyneHTa HeT. OLEeHMBAeTCsl KaueCTBO YCTHOM M NMUCHbMEHHOM pedM, KaK U IPU BHICTABICHUU
MOJIOKUTEIILHOM OICHKH.

Tunosble KOHTPOJIbHBIC 3aIJaHUA WX UHBIC MaTCPUAJIbI

KOHTpOHLHBIe 3aJlaHUA U UHBIC MAaTCpHaJIbl 111 OCHUBAHUA 3HaHI/II>'I, YMeHI/II\/JI, HAaBBIKOB,
XapaKTepU3YIOMINX 3Tanbl (HOPMHUPOBAHHS KOMIICTEHI[MH B MPOIECCE OCBOCHUS MPOTPAMMbI
AUCHUIIIMHBI, TPUBOAATCA B JUCTAHIWUOHHBIX y‘-IeGHBIX Kypcax «OCHOBBI CXEMOTEXHHYECKOTIO
HOPOCKTHPOBaHKs M MojeaupoBanus B cpenae Micro-Cap» u «HdpopMannoHHbIe TEXHOIOTHH B
HHKCHEPHOW TMPAKTHKE», KOTOPBIC KCIONB3YIOTCS B KauecTBe HWH(DOPMAIMOHHON |
METOIMUYECKON MOAACPKKH Y4eOHOro Mpolecca, W pa3MEIIeHHbI B CHCTEME IHCTAHI[HOHHOTO
ooyuenust PIPTVY na 6a3e Moodle o anpecy http:\\cdo.rsreu.ru.

MOJVYJIb 1

Bonpocel kK IpoMeKyTOYHOI aTTecTanuu (3a4ery)

[IpaBuna BBoa 3nexTpuyeckux cxem B MC.

VYcnoBHbIe Tpadguveckue 0003HaYeHHsI KOMIOHEHTOB B MC.

[IpaBuna 3amaHus napaMeTpOB IPOCTBIX AHAJIOrOBBIX KOMIIOHEHTOB B MC.

[IpaBuna 3a1aHus napaMeTPOB CIOKHBIX aHAIOI'OBBIX KOMIIOHEHTOB B MC.

[IpaBuna 3ananus guznuecknx BenuyuH B MC.

IIpaBuna 3agaHusl MaTEMaTHYECKUX BBIPAKEHUH (PU3NUECKUX BEJIMYMH B MOJEIUPYEMON

CXEMe.

[TpaBuia mporpaMMHUpPOBaHUs apaMeTPOB UMIYJIbCHOTO HcTo4HMKa Pulse Source.

[TpaBuia mporpaMMUpOBaHKs TAPAMETPOB UMITYJIBCHOTO HCTOYHUKA Sine Source.

[TpaBuiia mporpaMMIpOBaHUs MapaMeTpPOB UMIYJILCHOTO HcTouHUKa Voltage Source.

10. INpaBnira mporpaMMHUpOBaHHSI TAPaMETPOB UMITYIIbCHOTO HcTouHnKa Current Source.

11. Pacuer 3/1eKTpUUYECKUX CXEM B pEKHUME MOCTOssHHOro Toka B MC.

12. Pacuer 3/eKTpHUYECKUX CXEM B peKUMe nepeMeHHoro Toka B MC.

13. Beraucnuts B cpene Mathcad 3amanHoe npernogaBaTeneM MaTeMaTH4ecKoe BhIpaKeHHE.

14. Bemonuute B cpeae Mathcad omepanuu  ciokeHuss (BBIYMTaHUS, YMHOMKEHHS,
TPaHCIIOHUPOBAHUS U JIp) HaJ 3aJlaHHBIMU [IPENOJaBaTEIEM MAaTPULIAMHU.

15. Bemonaute B cpeme  Mathcad 3amanHbie  mpermojgaBaTeneM — OMEpalMd  Hajl
KOMIUIEKCHBIMU YHCIIAMH.

16. 3amate B cpene Mathcad marpuiyy, mcmonb3yst paHXKHpPOBaHHBIE TEPEMEHHBIC IS

OIpENIETICHUS] DJIEMEHTOB MaTPHULIBI.

ocourwWNE
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11.

12.
13.

14.
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22.
23.
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17. Ucnone3yst koMaHmsl u3 MeHo Symbolics  mporpammer Mathcad npeo6GpasoBatsb
(mpuBecTH  TOAOOHAe, pa3IOKUTh HA  MHOXHUTEIH, YIPOCTHTH)  3aJaHHOE
nperojiaBaTesieM MaTeMaTHUECKOE BhIPAKEHHE.

18. Ucnone3yss mporpammy Mathcad waiith anamuTHdeckoe (YHMCICHHOE) pEIICHHE
3aIaHHOTO MTPENo/IaBaTeNIeM ypaBHEHUS.

19. Ucnone3yst mporpammy Mathcad pemute 3agaHHy0 mOpernojaBaTesieM CHUCTEMY
ypaBHEHHH (C MCIIOIb30BAaHUEM amllapara MaTPUYHBIX BBIYMCICHUH MM Ol0Ka KOMaH.
Given/Find.

20. IToctpouts B cpene Mathcad rpaduk 3amanHoON mnpenogaBateneM (GYHKIUH OIHOW
(IByX) MEpeMEHHOM.

MOAYJIb 2

Bonpocel K IpoMeKyTOYHOI aTTecTanuu (3a4ery)

Bribop u 3amanue mapaMeTpoB MOJCIHPOBAHHS B JHAIOroBOM OkHe Transient Analysis
Limits.

BrIBOA pe3ynbTaToOB MOJICITMPOBAHUS, 3a/IaHUE MTAPAMETPOB rpauKoB.

[TpocmoTp 1 00pabOTKa PEe3yIbTATOB MOJICIMPOBAHKUS B pexkimMe Transient.

Pacuer uMIynbCHONW M TNEpPEeXOTHON XapaKTEPUCTHK DSJICKTPUUYECKUX LENe B pexume
Transient.

MHoroBapruaHTHBIH aHAIN3 MTEPEXOAHBIX MPOIIECCOB B peskume Stepping.

[TpoBecTn aHanM3 MEPEXOAHBIX MPOLECCOB B AJIEKTPUUYECKON MPUHLIMIHUAIBHONW CXeMe B
pexume Transient Analysis. [Toay4uTs M UCCIEIOBaTh WUMITYJIBCHYIO XapaKTEPHCTHKY,
MEPEXOJHYI0 XapaKTEPUCTHKY B DIIEKTPUYECKOW IEMU. BBHIMOMHUTH aHATN3 YyKa3aHHBIX
XapaKkTepUCTHK B peskume Stepping.

[IpoBectn aHanM3 MEPEXOAHBIX MPOLECCOB B  KOMMYTHUPYEMOM  DJIEKTPUUYECKOMN
NPUHIMITHATIBHON cxeme B pexkume Transient Analysis. M3meputs Bpemst mepexoHbBIX
HPOILIECCOB B IeNTH. BBIMONHUTE aHAHM3 yKa3aHHBIX XapaKTEPHUCTHK B pexuMe Stepping.

. Bei0op u 3a7anue napamerpoB MonenupoBanus B quanoroom okae AC Analysis Limits.
BrIBOA pe3ynbTaToOB MOICTMPOBAHUS, 3a/IaHUE MTAPAMETPOB IpaUKOB.

[TpocmoTp 1 06paboTKa pe3yabTaTOB MOAeIUpOBaHus B pexume AC.

Pacuer aMIMTy1HO-4acTOTHON M (pa304acTOTHON XapaKTEPUCTUK HIIEKTPUUECKUX Lierel B
pexxume AC.

. MHOrOBapraHTHBIN aHAJIN3 YaCTOTHBIX XapaKTEPUCTHK B pexumMe Stepping.

[TpoBecT aHaMM3 YaCTOTHBIX XapPaKTEPUCTHK B JIIEKTPUYECKUX (UIBTPOB B PEKUME
Transient Analysis. TTonyunTs 1 BccaeI0BaTh aMILTUTYAHO-YACTOTHYIO U ()a304aCTOTHYIO
XapaKTePUCTUKUA  AJEKTpHuecKuX  (puiabTpoB.  OmnpenenuTh  TpaHWYHBIE  YaCTOTHI
uccienyeMbix (uiabTpoB. BBINONHUTE aHANW3 YKa3aHHBIX XapaKTEPUCTHK B PEXUME
Stepping.

Bri6op u 3amanre mapaMeTpoB MojeMpoBanus B tuanorosom okae DC Analysis Limits.
BrIBOz pe3yabTaToOB MOAICIMPOBAHUS, 3a/laHUE MTAPAMETPOB rpauKoB.

[Tpocmotp 1 06paboTKa pe3ynbTaToB MoaenupoBanus B pexxume DC.

Pacuer nepenarounbix GyHKIIUHA PaAHOTEXHUUYECKUX YCTPOUCTB B peskume DC.
MHoroBapuaHTHBII aHAIN3 TIepeAaTOUHbIX GYHKIHUIT B pexxume Stepping.

[TonyuyuTh U Hccieq0BaTh MepeIaToYHbIe (DYHKITMH IEKTpHUecKor cxeMbl B pexume DC.
[Tony4nuTh U HcCIeI0BATH BOJIBT-aMIEPHYIO XapaKTEPUCTUKY AUOA.

[Tony4uTh U KCCIe0BATH BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY TPAH3UCTOPA.

BriBon rpadukoB xapakTepucTuk B pesxkume Probe Transient.

BriBon rpadhukoB xapakrepucTtuk B pexume Probe AC.

BriBoj rpadukoB xapakrepuctuk B pexxume Probe DC.



25.
26.
27.

28.
29.
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[Ipocmorp u 00paboTka pe3ynbTaTOB MOJCIHPOBAHHS C HCIOIB30BAaHUEM KOMAaHI,
pacIooKeHHbIX B MeHIO Scope/

HccnenoBaTh BpeMEHHbBIC XapaKTEPUCTHKH JJIEKTPUYECKOW wenu B pexume Probe
Transient.

HccnenoBaTh 4acTOTHBIC XapaKTEPUCTUKHU JIEKTPHUYECKOI Lienu B pexxume Probe AC.
HccnenoBaTh 4acTOTHBIC XapaKTEPUCTUKHU JIEKTPUYECKOil 1iernu B peskume Probe DC.
Bemmonautes  MomenupoBanue B cpeme  Micro  Cap  3amaHHOW  mpenomaBareneM
ayieKTpuueckoi cxembl B pexkume Dynamic DC (Dynamic AC).

IlepeuyeHb J1a0OpPATOPHBIX PA0OT M BOIPOCOB J1JIsi KOHTPOJIS

paboThI

No .
Hazanue nabopaTopHoil paboThl U BOMPOCHI 1711 KOHTPOJIS [udp

1 I'paduueckuii BBOJ U peJaKTHPOBAHUE DIEKTPUIECKUX CXEM.

1. Kakumu Tpems croco0aMu MOXKHO BBECTH B pabodee OKHO CXeM
KOMIIOHEHTBI?

2.Kak 3a1ath (MI3MEHUTH) aTpUOYTHI MPOCTHIX KOMITOHEHTOB CXEMBbI?

3.MOXHO 1M W3MEHUTh MapaMeTpbl KOMIIOHEHTOB, 33aBacMbIX
arpubyrom <MODEL>?

4, Kaxue neiicTBUs BBINOMHSIOTCA ¢ moMoibio komaHn Grid Text,
Attribute Text, Node numbers, Pin Connections, Rubberbanding?

5. Kakomy KommoHeHTy cooTBeTcTByloT B MC NO3MIHOHHBIE
obdosnauenus: R, C, L, SW, V, |, D, Q?

6. Ompenenure 3HaueHUE (PU3UICCKON BEIIMYMHBI KOMIOHeHTa mwin | 4791
nepemeHHoi (B cucreme CH), 3amaHHBIX IpenojpaBarereM B (opme,
npunsaToil B MC.

7. 3anumute B ¢opme, npuHiTod B MC, 3HaueHHE (PUIUIECKON
BEJIMYMHBI KOMITOHEHTA UJIU MTapaMeTpa, 3aJaHHON MPEroAaBaTeeM.

8. Kaxomy y3ny snexkrpuueckoil cxembl nporpamma MC Bceraa
MpUCcBauBaeT HYIEBOH HoMeEp?

9. Kak BeiBecTH Ha 3KkpaH o0o3Ha4deHHs «Plus» 1 «MiNuS» BHIBOIOB
MIPOCTBIX KOMIIOHEHTOB?

10. Kakue mapameTpbl 3amarorcs Ui Momenu  kimoda  SW,
YIIPaBJIsIEMOr0 HaPSKEHUEM, TOKOM WM BO BpeMEHU?

2 Mozen UCTOYHHKOB CUTHAJIOB

1. Kak ompenenutb KOOpAMHATHI IPOU3BOJIBHON TOUKH rpaduxa?

2. Kak wu3MepuTh paccTOsSHHE 10 TOPU3OHTAIM (TI0 BEPTHKAIIN)
MEXy JIBYMsI BHIOpAaHHBIMU TOYKaMU rpaduxa?

3. Kak 3amars mapamerpsl reaeparopa Pulse Source (Sine Source)?

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

5. 3amanHble MpenogaBareieM mapameTpsl reneparopa Pulse Source
nepecunTarh B mapameTpsl reneparopa Voltage Source (Pulse).

6. 3amaHHble TperiofaBaTeieM IapaMeTpbl TreHeparopa Voltage
Source (Pulse) mepecumrars B mapamerpsl TeHeparopa Pulse
Source.

7. 3amaHHBIC MpEMoaaBaTelieM MapaMmeTpbl reHeparopa Sine Source
nepecynTaTh B mapaMeTpsl reaeparopa Voltage Source (Sin).

8. BamanHble TpemogaBaTeNieM IapamMeTpel TeHepatopa Voltage
Source (Sin) nepecuntarh B MapaMeTphl reHepaTtopa Sine Source.
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3 Pacuer 351eKTpUYECKMX CXEM MO MOCTOSHHOMY M NEPEMEHHOMY TOKY B | 4791




pexxumax Dynamic DC u Dynamic AC.

1. Kakue mapameTpbl 3JEKTPUYECKOW CXEMbl MOXXHO H3MEPHUTHh B
pexxume Dynamic DC?

2. Kak wu3MepuTh B peXUME TaJICHHE  HaNpsHKCHHS  Ha
COIPOTUBJICHUU KOMITOHEHTA?

3. Uro o3nayaroT oOo3HaueHuss Pg u Pd Ha cxXemMe B peKHUME
Dynamic DC?

4. Kak BBIBECTH Ha YEPTEXK OIICKTPUYECKOW CXEMBbl JIBHIKKOBBIC
pErynsTopbl KOMIIOHEHTOB?

5. Kakyw ¢ynkuuto Beimonsser omuusi Place Text B muanoroBom
okae Dynamic DC Limits?

6. Kakme mapaMeTpbl 3JIEKTPHYECKOW CXEMBbl MOKHO HM3MEPUTH B
pexxume Dynamic AC?

7. Kak 3amath yacToTy reHeparopa Ha BXOJIe DIIEKTPUYECKON CXeMBI B
pexume Dynamic AC?

8. Uro o3nawaroT obOo3HaueHus Pg, Pd u PS Ha cXeMe B PEKUME
Dynamic AC?

9. Yrto osmawator omuuu Fist Value u Second Value B pexume
Dynamic AC?

10. 3aueM pekoMeHIyeTCs BKII0Yarh ommuto Pin Names KoMITOHEHTOB
IIPY aHAJIN3E CXEMBI B PEXKHUME IEPEMEHHOT0 TOKA?

AHanmu3 TMepexoqHBIX IMPOLECCOB B AIIEKTPUYECKHX CXEMaxX B PEKUME
Transient
1. Kak BBoAMTCSI BpeMEHHOM MHTEpBAJ aHAIM3a B pexxume T ransient?
2. Kak ycTaHOBUTH HEOOXOJMMYIO TOYHOCTh aHalIH3a B pEKHME
Transient?
3. Kak mocTpouTh HECKONBKO BpPEMEHHBIX TIpaUKOB B pa3HBIX
rpadu4ecKux OKHax?
4. Kak MOCTpOUTh HECKOJIbKO BPEMEHHBIX TIpa(UKOB B OJHOM
rpaduyeckom okHe?
5. Kak M3MeHuTh XapakTep BBIBOAA JAHHBIX (JIorapudmuyecKas WiH
JTUHEeWHas mkana rpadukoB mo ocsiM X Ui Y, 1BeT rpadukoB)?
6. Uro osmauaror nepemennsie V(1), V(R1), V(1,2), I(L1), I(1,2),
BBezIcHHbIC B Tpady Beipakenuid Y Expression?
7. Kak yCcTaHOBUTH aBTOMAaTU4YECKOE MacCIITaOMpOBaHUE TPaPUKOB 1O
ocsiM X u Y?
8. Kak moiy4uute HECKOJIBKO Ipa)MKOB MPH Pa3IMYHBIX MapaMeTpax
OJTHOT'O U3 KOMITOHEHTOB CXEMBbI?
9.Kak BpiBecTu Ha Tpaduk GYHKIHUHA, TONYYCHHBIX B PEKUME
Stepping, 3HaueHMs BAppHUPyeMOro mnapameTpa’?
10. Kak BBIACTUTH OOWUH U3 TpauKOB ceMmeicTBa (QyHKIUH,
HOJTYYEHHBIX B peskume Stepping?
11. Kak yCTaHOBHTH OJJIEKTPOHHBIE KYypCOpbl B TOYKH Tpaduka c
3aJJaHHBIMU KOOpJIMHATAMH 110 X WK Y?
12. Kak u3aMepuTh JJIUTETLHOCTh (POHTA UMITYJIbCa?
13. Kak u3MepuTh JNIUTETLHOCTh UMITYIbCA?
14. Kak n3MepuThb 1epuo] NOBTOPEHUS UMITYIbCOB?
15. Kak u3MepuTh aMIUITUTY 1y KMIYJIbCOB?
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Pacyer 4acTOTHBIX XapaKTEPHUCTUK DICKTPUUECKUX cxeM B pexume AC
1. Kak BBOIUTCS YaCTOTHBIN Tuana3oH aHanu3a B pexxume AC?
2. Kak ycTaHOBHTH HEOOXOJIMMYIO TOYHOCTh aHaau3a B pexxume AC?
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3. Kak moctpouTh HECKOJBKO I'paKOB YACTOTHBIX 3aBHCUMOCTEH B
pa3HbIX rpa)UIecKuX OKHaxX?
4. Kak mocTpouTh HECKOJbKO Ipa)MKOB YAaCTOTHBIX 3aBUCHMOCTEH B
OJTHOM Ipa(uueckoM OKHe?
5. Kak M3MeHuTh XapakTep BBIBOAA JAHHBIX (JIorapudmuyecKas Win
JTUHEeHHas mkaia rpadukoB mo ocsiM X uiau Y, 1iBeT rpadukoB)?
6. Uro osmauaror mepemennsie V(1), V(R1), V(1,2), I(L1), I(1,2),
BBeZIcHHbIC B Tpady Beipakenui Y Expression?
7. Uro osmauvaror mepemennbie ph(V(1)), ph(V(R1)), ph(V(1,2)),
ph(1(L1)), ph(I(1,2)), BBemennsie B rpady Beipaxkenuii Y Expression?
8. Kak ycTaHOBUTH aBTOMaTHYECKOE MacIITaOMpOBaHUE IPa(hUKOB IO
ocsim X 1 Y?
9. Kak mony4uTh HECKONIbKO TpaMKOB MpPU PA3IUYHBIX MapaMmeTpax
OJIHOT'O U3 KOMIIOHEHTOB CXEMBbI?
10. Kak BwiBecTm Ha rpaduk QYHKIHMHA, MOIYYECHHBIX B PEKUME
Stepping, 3HaYeHUs BapHUPYEMOTro mapamerpa’?
11. Kak BbIACTUTH OOUH U3 TpaduKOB cemeiicTBa (QyHKIUM,
MOJYYEHHBIX B pexumMe Stepping?
12. Kak ycTaHOBHUTH JJIEKTPOHHBIE KypCcOpbl B TOYKH Tpaduka c
3aJJaHHBIMU KOOpJIMHATaMH 10 X WK Y?
13. Kak u3MepuTh pe30HaHCHYIO 9acTOTY KOHTYypa?
14. Kak wu3MepuTh BEPXHIOK (HWXKHIO) TPAaHHUYHYIO YacTOTY
¢bunbTpa?
15. Kak u3Meputh nmojiocy npomnyckanus (pesxkekinu) ¢puabrpa?

Pacuer nepenaTounbix GyHKIMI O TOCTOSIHHOMY TOKY B pesxkume DC

1. Yro Takoe nepenarouHas GyHKIIHS?

2. Kak 3agate mapameTpsl MoaenupoBanus B pexxume DC npu omHOM
BapbUPyEMOU MEPEMEHHON ?

3. Kak 3agate mapamerpsl MozaenupoBanus B pexume DC mpu aByx
BapbHPYEMBIX MTEPEMEHHBIX ?

4. Kakue mapaMeTpbl CX€Mbl MOKHO M3MEPUTH C MOMOIIBI0 PEeKUMa
ananmu3a Dynamic DC?

5. Yro Takoe BOJIbT-aMIIepHasi XapaKTEPUCTHKA?

6. Kak moctpouts BAX muona?

7. Kak u3mMepuTh CONpOTUBIEHUE Anoa?

8. OOBSACHHUTD pPe3yNbTaThl MOACTHUPOBAHUS, TIOTy4YEeHHBIC B 11. 1.3?

9. Kax nocrpouts BAX Tpan3ucropa?

10. Kak u3meputh pa3mMax CUTHalla Ha BXOJI€ U BBIXOJIE YCUIUTENS?
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[Tpocmotp 1 00paboTKa pe3ynbTaTOB MOJICIIMPOBaHUs B pexxume Probe

1. Jlng xakux BUZIOB aHaiM3a B mporpaMme MC mpeaycMoTpeH peskum
Probe?

2. Kak mocTtponuth TpaduK aHATU3UPYEMOH INEPEeMEHHOW B PEKUME
Probe Transient (Probe AC wiu Probe DC)?

3. Kax B pexume Probe BeiOpars THI mepeMeHHBIX, OTKIIaJbIBAEMBIX
1o ocsiMm X 1 Y?

4. Kak ynanuth rpaduk, IOCTPOCHHBIN B pexime Probe?

5. Kak BbIOparh rpaduyeckoe OKHO Ui MOCTpOeHUs Tpaduka
BbIOpaHHOM NIEPEMEHHOM ?

6. Kak moctpouts B pexume Probe BpeMeHHYIO 3aBHCHMOCTb
na/leH!s HalpsHKEHUS! Ha KOMIIOHEHTE JIEKTPUYECKOIM cXeMbl?

7. Kax moctpouts B pexrme Probe BpeMeHHYI 3aBUCHMOCTBH TOKA,
MTPOTEKAIOIIETO Yepe3 KOMIIOHEHT JJICKTPUIECKOU CXEMBI?
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8. Kak moctpouts B pexxume Probe momysb BeIOpaHHOM KOMIUIEKCHOM
NEePEeMEHHON OT YaCTOThI?

9. Kak moctpouts B pexume Probe ¢a3y BHIOpaHHON KOMIUIEKCHOM
MEePEeMEHHOM OT YacTOThI?

10. Kak moctpouts muarpamMmy (romorpad), IOKa3bIBAIOIIYIO
B3auMOCBs3b Mekay TokoM I(L1) u mampsokenmem V(L1) Bo Bpems
MIePEXOTHOr0 Tnporecca’?

HccnenoBanue XapakTepUCTHK AJIEKTPHUSCKHUX Tienet B cpeae Micro Cap

1/ MonenupoBaHue 3JIEKTPHUECKON LIEH, 3aJaHHOM MPEIOIaBaTEIIEM.

2. Pacyer xapakTepHCTUK JJIEKTPUYECKON LIETIM B PEKUME, 3aJaHHOM
Mpeno/iaBareseM

3. OOpaboTka pe3yJabTaTOB MOJCIUPOBAHUS U M3MEPEHUE MapaMeTpPOB
AJICKTPUYECKOM IIENH B PXKUME, 3aIaHHOM IPENOoIaBaTelIeM

4791

KoHTpoabHbIe BONPOCHI 1711 OlleHKH C)OPMUPOBAHHOCTH KOMIIeTeHIIUI

1.

10.

BBectn B rpaduyeckoe OKHO CXeM 3aJaHHYIO IIpernojaBaresieM MPUHIUITHATBHYIO
AJIEKTPUUYECKYIO CXeMY. 3a/1aTh MapaMmeTpbl KOMIIOHEHTOB CXEMBI.

Hcnonw3ys 3aaHHbIE TperofaBareyieM IapamMeTpbl UMIYIbCHOM IOCJIEA0BATEIbHOCTH
BBIMIOJIHUTH IPOrPaMMHPOBAHKE MapaMeTPOB MMIYILCHOTO HcTouHMKa Pulse Source.
Hcnions3ysa 3ajaHHBIE TPENOAABATEIEM MapaMETPhl UMITYIILCHOW MOCIEA0BATEIHLHOCTH
BBIMOJTHUTD ITPOrpaMMHUPOBaHKE TapamMeTpoB uctounuka \Voltage Source.

Hcnone3ys 3agaHHble MpENonaBaTelieM MapaMeTpbl CHUHYCOMJAIBHOIO CHUTHaja
BBIIOJIHUTH [IPOrPaMMUPOBAHKE IIapaMETPOB UCTOUHKKA Sine Source..

HUcnone3ys 3amaHHble MpenoaaBaTeleM IapaMeTpbl CHHYCOMJAJIBHOIO  CHUTHAJIA
BBIMOJTHUTH [TPOrpaMMHUPOBaHKE TapamMeTpoB uctounuka \Voltage Source.

BeimonHuTh pacyer 3aJaHHOW TIpenofaBaTeeM AJIEKTPUUYECKOM CXEMbl B PEXHUME
Dynamic DC.

BeimonHUTE pacdeT 3aJaHHOM MpernojaBaTeiieM JJICKTPUYECKOM CXEMbl B PEKHUME
Dynamic AC.

BeIONMHUTE MOJIETMPOBAaHUE 3aJaHHOM MPEnojaBaTeyieM »HJIEKTPUYECKOM CXEMBI B
pexxnme Transient.

BpinonHuTh MOAENMpPOBAHHWE 3aJaHHOM TMPENOAABATENEM AJIEKTPUUECKOM CXEMBI B
pexume AC.

BpimonHuTh MOZENMpPOBAHHWE 3aJAHHOM IMPENOAABATENEM JJIEKTPUUYECKOM CXEMBI B
pexume DC.

Onepatop 340 000 "KomnaHus "TeH3op"
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