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51.B.02 A3blkn NpoeKkTUpoBaHUA CXEM CMELLaHHOro curHana

1. Kog 1 HaumeHoOBaHMe HanpaBneHusa noarotoBku/cneynanbHocTu: 11.04.04
ONEKTPOHUKA U HAHOINEKTPOHUKA

2. Mpodunb noaroToBKU: HMHmeeparsibHas 3/1eKMpPOoHUKa U HAHO3IEKMPOHUKAa

3. KBanudmkauusa (cteneHb) BbINYCKHUKA: _ Ma2ucmp

4. ®opma obpa3oBaHuA: oYyHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIINHBI:
U3UKU MOy rPOB8OOHUKO8 U MUKPOS/1IEKMPOHUKU

6. CocTtaBuTENM NporpaMmmbil: boeamukoe EgzeHut Bacunbesuy :
kaHOudam ¢bu3UKO-MamemMamu4ecKux HayK

7. PekomeHpoBaHa: HMC gusuyeckozo cpakynbmema rnpomokos Ne5 om 25.05.2023

8. YueOHbIn roa: 2024-2025 CemecTp: 3

9. Llenn n 3apaun y4ye6HOU AMCUUNNUHLI: LlensmMn ocBoeHus ANCUMNNNHBI «A3bIKKU NpPOekK-
TUPOBaHNSA CXEM CMELLUaHHOro curHana» ssnseTcs oopMupoBaHue cneuunarnbHbiX 3HaHUA O
npumMmeHeHnn a3blika VHDL-AMS gnst pa3paboTku umpo-aHanoroBbliX MHTErpanbHbIX CXEM.

B 3agauv aucumnnuHel BXOOAT:

- U3yyeHune cnHtakcuca a3bika VHDL-AMS;

- npuobpeTeHne HaBbIkOB Pa3paboTkn KOMMAaKTHbIX MogeNen 3NeKTPOHHbIX KOMMNOHEH-
TOB;

- NpuobpeTeHne HaBbIKOB pa3paboTku NoBeEeHYEeCKOro OnucaHns LMdpo-aHanorosbIx
cxew,

- NpnobpeTeHne HaBbIKOB (PyHKLUMOHaNbHON BepumkaLmm Umpo-aHanoroBbiX CXEM.
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3HaHus, nostydeHHble npun oOCBOEHUN AOUCLUNITNHDbI «AA3bIKK NPOEKTUPOBaAHNA CXeM

CMELLaHHOro curHanay, MoryT OblTb NOME3HbI NPU BbINOMIHEHUN BbINYCKHbIX KBANM@UKaLNOH-
HbIX paboT B 0611aCTU MUKPO- M HAHOINEKTPOHMKM.

11. MnaHupyemMble pe3ynbTaTbl 06y4eHUsA NO AUCUMNNUHE/MOAYMIO (3HAHUSA, YMEHUSA,
HaBbIKK), COOTHECEHHbIE C NSIaHUPYEMbIMU pe3yribTaTaMu OCBOEHUs1 obpa3oBaTeNlbHOM
nporpaMmmbl (KOMNeTEHLMUSAMN) U UHAUKATOPaMU UX AOCTUXKEHUA:

KomneTteHuum MHgukaTopbl
MnaHnpyemMble pesynbTaThbl
HanmeHoBaHue HanmeHoBaHue
Kon Koa(bl) obyyeHns
KOMNeTeHUUN nHgmKaTopa(oB)
MK-6 | CnocobeH paspa-| [1K-6.1 | Co3gaeT BbICOKOYpPOBHE- | YMEHME:
GaTbiBaTbL Sd)d)eK- Bble MoBedeH4Yeckme Mo- | - Peannm3oBbiBaTb ariroputmbl
TMBHbIE  anropuT- [eny aHarnoroBoi uacTy | NOBEAEHYECKOro onucaHus
Mbl peLLeHns CHK UM po-aHanoroBbIx CXem
chopmynnposaH- cpeactBamm  gAsbika  VHDL-
HblX 3agay C WUc- AMS
nonb3osaHvem co- | [K-6.2 | ®opmupyetr Habopbl Te- | 3HaHue:
BPpEeMEHHbIX  A3bl- CTOBbIX BO3OencTBMA AOnd | - METOAOB MNpPOBEAEHNA aBTO-
KOB nporpamMmmupo- oBLLeil NOBEEHYECKO HOMHOWM U CUCTEMHOW BepUu-
BaHUA u obecne- Mogeny ecei CHK KaLum
ymBaTb WX MNpo- YMeHue:
rpaMMHyI0  peanu- - COCTaBnsATb TECT-NfaH B CO-
3aumio OTBETCTBUM CO cneundukaum-
€l yCTPONCTBA;
- paspabaTtbiBaTtb TECTOBOE
OKPYXXEHWME.
MK-6.3 | PaspabatbiBaeT TecTbl u | BnageHue:
reHepaTtopbl TecToB Aans | - MPOrpaMMHbIMN CpeacTBamMu,
MOLeNMpoBaHNs cos- | ObecneunBaloWmMMm  HTep-
MecTHOW paboThl  Mpo- (bemcvmexq:l,y RTL-onucaHnem
. . | ycTponcTBa n ero nosegeH4e-
PaMMHOW W annapatHou | cyoi  mopensio  (PLI, VHPI,
yacten CHK SystemC)
MK-7 | CnocobeH ananu-| [K-7.1 | MNMpomnsBoant BbIGOP NA3bI- | 3HAHKE:
3MpoBaTb COCTOS- KOB OnNucaHusl annaparty- | - BO3MOXHOCTEW U obnacTten
HVe Hay4HO- pbl M CTUNENn OnucaHus | NPUMEHEHNS] A3bIKOB MPOEKTU-
TeXHUYEeCcKonM npo- undposbIxX 610KOB, a poBaHus annapaTtypbl
6nembl NyTéM noa- Takke Bblbop cpeacTB
bopa, msydeHuns wu onucaHusi NoBegeHYecKnx
aHanusa nutepa- moaenen aHanoroBbIX
TYPHbIX M MaTeHT- 6nokos
HbIX UCTOYHUKOB MK-7.2 | ®opmynupyet 3agaun | 3HaHue:
dYHKLMOHANBHOW U - Knaccudukauum  meToaoB
BpeMeHHOn Bepudmkauun | Bepudpmkauyum CHK;
umdpoBbix 6riokoB CHK, - MeTogoslIorMM npolecca Be-
npousBoanT BbIbop MeTo- | pudmkaumm CHK.
AVKM Bepudmkauun nose-
JEeHYecKknx mogernen aHa-
norosbix 610KOB
MK-7.3 | BbinonHaeT aHanu3 aHa- | BnageHue:

norooii Yyactn CHK

C pasgeneHnem ee Ha
yHKUMOHanbHble  cy66-
noku,

NOCTPOEHMEM CMUCKA CO-

- HaBblkaMn pa3paboTkn noee-
JeHyecknx mogenen undgpo-
aHanoroBbIX CXeM cpeacrsamm
a3blka VHDL-AMS




3

€aNHEHNN N pa3paboTkon
TECTOBbIX OKPY>XEHUN
K-8 [loTOB OCBaMBaTb MK-8.1 | Ncnonb3yeT A3blkn onu- | Bnageer:

NPUHUMNbI  NSIaHK- caHus annapaTypbl - HaBblkaMW MpPOEKTUPOBAHUS
poBaHuA n npu NPOEKTUPOBAHUN | CXEM CMELLAHHOro curHana c
MeToabl aBTOMaTu- LMAPOBLIX U @aHAmNOroBbIX | NnpuMeHeHnem s3blka VHDL-
3auuu aKkcnepwm- onokoB CHK AMS
MEHTa Ha OCHOBe
MHGOPMaLIMOHHO- MK-8.3 | NpoBoanTt cxemoTexHu4ye- | 3HaHME:
N3MepUTENbHbIX ckoe MOZENUPOBaHNE | - METOOOB MPOBEPKN KOMMaKT-
KOMMMNeKcoB Kak aHanoroBbIX Cy606MOKOB U | HBIX MoAEeNnen SNeKTPOHHbIX
cpeacTea NoBbl- aHanoroBson MnOACUCTEMbI | KOMIOHEHTOB U UX COMOCTaB-
LUEHWSI TOYHOCTU U B UeNoMm, aHanuaupyeT | NeHMs C AaHHbIMUM 3Kcnepu-
CHWXeHna 3aTtpar KOPPEKTHOCTb  paspabo- | MeHTanbHOro  onpegerneHns
Ha ero nposeae- TaHHOMN 3NEKTPUYECKON | NapaMeTpoB 3NEKTPOHHBIX
HWe, oBnageBaTb CXeMbl MO pe3ynbTaTam | KOMMNOHEHTOB
HaBblkaMU  U3Me- MOAENMPOBaHNS BnapeHwe:
pPEHUN B pearnbHOM - NporpamMMHbLIMWN CPeacTBamMMm,
BPEMEHMU peanuayloLwmMMmm CXeMOTEXHU-

Yeckoe MOAEenMpoBaHWE CXem

CMeLLaHHOro curHana

12. O6bemM AUCUMNIUHBI B 3a4eTHbIX eanHuulax/yacax — 4 / 144 .

dopma NpoMeXXyToYHOM aTTecTaumm — 3K3aMeH

13. Bugbl yue6HOM paboThl:

TpynoemkocTb (Yachl)
Y No cemecTpam
Bug yyebHon paboThbl Bcero p
3 cem.
AyOuTOpHbIE 3aHATUS, 32 32
nekumm 16 16
B TOM 4YuCre:
nabopaTtopHbie 16 16
CamocTosTtenbHas pabota 76 76
dopma NPOMEXYTOYHON aTTeCcTauun: IK3aMeH 36 36
UToro: 144 144
13.1. CopepxaHme AUCLUMNIINHDI:
Ne HavmeHoBatve CopepxaHve pasgena AUCUMNIUHGI
n/n pasgena gucumnivHbl Aep pasn Anci
1. Nekuun
1.1 | BBegeHue Metogonorun npoektupoBanuss IC n cuctem-Ha-kpuctanne «CHu3y

BBEPX» W «CBEPXY BHWU3»: OCHOBHbIE MONOXEHUSA, JOCTOMHCTBA U He-
poctatku. [loBegeHYeckMn ypoBeHb MPOEKTUpOBaHUSA. TecToBoe
OKpYXeHune npoekta n sepudpunkaumnsa. Mecto asbikos VHDL n VHDL-
AMS B npoekTtuposanun NC n cuctem-Ha-kpucranse.

1.2 | CpeactBa paboThl a3bika | Andasut s3bika VHDL-AMS. CuHTakcuc obbsiBrieHust nHTepdenca

VHDL-AMS c undpossi- | (entity) n apxutekTypbl (architecture).

MapannenbHble U nocnegosa-

MW CXxemamm TenbHble onepaTopbl. Onepatop npouecca. OnepaTtop OXuOaHUA
wait. Onepatop BeTBneHus. [loBegeH4Yeckoe M CTPYKTypHOe onuca-
Hue. Vicnonb3oBaHne 6nbnmortek. ATpubyThl LMPOBLIX NEPEMEHHbIX.
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1.3 | CpeactBa paboThl s3bika | Knacc gaHHbix quantity. Quantity ans koHcepsaTuBHbIX cucteM. Knacc
VHDL-AMS c aHanoro- | gaHHbix terminal. Onepatop gns 3anucu anredpandeckux U MHTErpo-
BbIMW CXEMaMM anddepeHumnanbHbiX  ypaBHEHU  simple_simultaneous_statement.

OnpegeneHne HeobGXO0AMMOro KonmudectBa ypaBHEHWUA. ATpubyThbl
aHanoroBbIX nepeMeHHbIX ‘dot, ‘integ. 3agaHne HavanbHbIX YCIOBUIA
onepartopom break.

1.4 | Bsanmogencrteme aHasno- | YCrnoBHble ornepaTopsbl 3anucu ypaBHEHUN simultane-
roeon n uudpoBon 4a- | ous_if statement wun simultaneous_case_statement. Onepatop
CTW Moenu cpeactesaMmu | YCNOBHOMO npuceanBaHus 3Ha4YeHUn curHanos
a3blika VHDL-AMS selected_signal_assignment. ATpuOyT aHanoroBbiX MEPEMEHHbIX

‘above.

1.5 | PaspaboTka noBepeH4ve- | PaspaboTka noBeAeHYECKNX MOAENEN Ha BEPXHUX YPOBHAX MPOEK-
CKMX Mofenen aHanoro- | TMpoBaHUA: UCNOMb30BaHWe CTaHOAPTHbIX MaTeMaTU4ecKux ypas-
LM POBbBIX CXeM HEHUN N nepenaToyHbIX YHKUMIA. BbisiBnieHne owmnbok npoekTupo-

BaHWA: NpoBepka obnactu GesonacHon paboTbl, N3MepeHue napa-
METPOB YCTPOMCTBA.

1.6 | Bepudpmkauma umcpo- | Bugbl Bepudpmkaumn: gyHKUMoOHanbHaa Bepudmkaums, nposepka
BblX M aHanoroBblX MO- | BPEMEHHbIX MapaMeTpoB, NPOBEpPKa 3MNEKTPUYECKMX MapaMeTpoB.
aenen Buabl doyHKUMOHanNbHOW BepudmMKaumMm: aBTOHOMHAs U CUCTEMHas

Bepucpukaumsa. CosmectHas Bepudukauusa nporpammHon U anna-
paTHon yacten CHK: ucnonbsoBanue SystemC, PLI, VHPI. Tect-
nnaH. TecTtoBoe OKpyxeHue. A3blkn Bepudmkaumm: SystemVerilog.
CneumnansHble meTogonorun sepudpmkauumn: UVM, OVM, VMM.

1.7 | PaspaboTka komMnakTHbIX | [TOHATME M BMAbI KOMNaKTHbIX Mogdenen. NpeumyliectBa n Hego-
Moaenemn 3MIEMEHTOB | CTaTKM KOMNaKTHbIX Moaenen Ha s3blke VHDL-AMS. NMpumepbl npu-
MUKPOCXEM meHeHnss VHDL-AMS ansa paspabotkun mogenen anemeHtoB ESD-

3awmnTbl. PaspaboTka kOMNakTHbIX Modenen onsi HeAOKYMEHTUPO-
BaHHbIX YCTPOWCTB TEXHOMNOMMYECKMX MPOLIECCOB Ha npumepe nna-
HapHOW UHTEerpanbHOW NHOYKTUBHOCTH.

1.8 | CoBmecTHOe wucnonb3o- | cnonb3osaHne mogenen VHDL-AMS B CAINP npoektupoBaHus
BaHWe mopenen Ha pas- | IC. Hactponka npoekta B Dolphin SMASH. Jupektusbl hanna mo-
HbIX A3blkax npu cxemo- | genu. Komnunauusa u otnagka B Dolphin SMASH. Hactpoiika n 3a-
TEXHUYECKOM  MoAenu- | nyck mogenupoBaHus B Dolphin SMASH. OTtobpaxeHne n aHanms
poBaHuUn pe3ynbTaToB MOAENNPOBAHMS.

2. JlabopaTtopHble 3aHATUSA

2.1 | BeegeHue JlTabopaTtopHas pabota Ne1. PaspaboTka CTPYyKTYpHON CXEMbl CUrma-

genbta ALIM.

2.2 | Cpenctea paboTbl a3blka | JlabopaTopHasa pabota Ne2. PaspaboTka mogenen umcpoBbix 610KOB
VHDL-AMS ¢ uudpoBbl- | curma-gensta ALIT.

MW CXeMamm

2.3 | Cpenctea paboTbl a3bika | JlTabopaTopHasa pabota Ne3. PaspaboTka mogenen aHanorosbix 6no-
VHDL-AMS c aHanoro- | koB curma-gensta ALIIM.

BbIMW CXEMaMM

2.4 | Bsaumopgencteue aHano- | JlabopatopHast pabota Ne4. PaspaboTka mogenen cmellaHHbix 6mo-
roson n undpoBon 4a- | kOB curma-genota ALIMM.
CTV Mogenu cpeacrteamm
a3bika VHDL-AMS

2.5 | PaspaboTtka noefeH4e- | JlabopaTopHasa paboTta Ne5. PaspaboTka mogenu curma-gensta AL
CKMX MoJenen aHanoro-

LM POBbLIX CXEM

2.6 | Bepudukauua undpo- | JllabopaTtopHas paboTta Ne6. Bepuduvkaums mogenu curma-genbrta
BbIX WU aHanorosblx Mo- | ALl
genen

2.7 | PaspaboTka koMnakTHbIX | JlabopaTopHasa pabota Ne7. Pa3paboTka mMoaenen aHanoroebix 6no-
Moaenen 3MEMEHTOB | KOB curma-genbsTa AL ¢ yyeToM napasuTHbIX 3N1eMeEHTOB
MUKPOCXEM

2.8 | CoBmecTHOe ucnonb3o- | JlabopaTopHasa pabota Ne8. MogenupoBaHne curma-gensta AL c
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BaHWe mopenen Ha pas-
HbIX A3blKax Mpu cxemo-
TEXHUYEeCcKoM  mopenu-
poBaHWUn

ncnonb3oBaHnemM mogernen G6rokos, peann3oBaHHbIX Ha pa3HbIX A3bl-
Kax nporpammMmmpoBaHuns

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUK:

Bugbl 3aHATUM (4acoB)
Ne HanmeHoBaHue CamocTtos-
JTabopa-
n/n pasgena ancunnmmvHbl Jlekunn TenbHas Bcero
TOpHblE
paboTa
1 BBegeHune 2 2 9 13
2 CpegcTtBa pabothl A3bika VHDL-AMS ¢ und- 5 5 10 14
POBbIMW CXeMaMu
3 CpenctBa paboThbl si3bika VHDL-AMS c aHa- 5 5 10 14
NOroBbIMM cxemamu
4 Bsanmopgencteme aHanoroson u umcpoBon
yactm mogenun cpeactBammn s3blka VHDL- 2 2 10 14
AMS
5 PaspaboTtka noBegeHYeCKMX MoOEenen aHa-
2 2 9 13
noro-umpoBbIX CXeM
6 Bepmg)MKauMﬂ UMAPOBBIX U aHANOroBbIX MO- > > 10 14
aenemn
7 PaspaboTka KOMNaKTHbIX MOLENEen aremeH- > 5 9 13
TOB MUKPOCXEM
8 CoBMmecTHOe ucnonb3oBaHWe Moadenenm Ha
pasHbIX A3blKax NPU CXeMOTEXHUYECKOM MO- 2 2 9 13
JenvpoBaHuu
WToro: 16 16 76 108
OK3ameH 36
WToro no kypcy 144

14. MeToau4yeckue ykasaHuUA onsi ooyvarowmxcs no 0OCBOEHUIO AUCLUMIINHbI:

M3ydyeHne ancumnimHbl «A3bIKM NPOEKTUPOBAHUA CXEM CMELLAHHOrO curHana» npeay-
cMaTpuBaeT ocyllecTBneHne y4ebHon OesaTenbHOCTM COCTOosLWEN N3 ABYX YacTen: obyyeHus
CTYOQEHTOB npenogaBaTenemM M CaMOCTOATENbHON y4ebHOM AEATENBbHOCTM CTYAEHTOB NO U3Y-
YEHWNIO OUCLINNITNHBI.
MogroToBKa K NeKUMAM ABNSETCS OOAHMM U3 BUOOB CaMOCTOSTENbHOW paboTbl CTyaeH-
ToB. CTyaeHTam, YTobBbI XOpoLWo oBnageTb y4ebHbIM MaTepuanom, Heobxoaumo BeipaboTaTb
HaBbIKN NPaBUIIbHOW M NIaHOMepHOW paboTbl. [lepen Ha4Yanom NEKUMOHHbIX 3aHATUI Hado
NPOCMOTpPeTb BCe, YTO ObINO caenaHo B npeablaylimi pas. OTo0 NO3BOMUT COCPEedoTOYUTb
BHMMaHME N BOCCTAHOBMUTb B NaMSATU YXXe MMeoLMecs 3HaHUsa No gaHHomy npeamety. Kpome
TOro, TaKOn MeTo, MOMOXET YriybuTb NOHMMaHME Kak HOBOIO, Tak U yXKe N3y4eHHOro maTepu-
ana 6narogaps yCTaHOBNEHMIO B3aMMOCBSA3EN MeXAy OTAENbHbIMU YacTsMK Kypca.

XopoLo oBnageTb cogepkaHMem nekumm — a1o:

- 3HaTb TeMYy NEeKUNN,

- MOHMMAaTb 3HA4YeHMEe U BaXXHOCTb €€ B JaHHOM KypCe;
- YETKO NMPeAcTaBnATb NaH nekuuu;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOWUTb 3HAYEeHME NMPUMEPOB U UNIOCTPaLNN;

- CBSI3aTb BHOBb MOJly4YeHHbIE CBEAEHUS O NpeaMeTe UNun SBNEHNN C YK€ MMEIOLLIMMUCS;
- NPEeACTaBNATb BO3MOXHOCTb M HEOHXOAMMOCTb NPUMEHEHMUS NOMNYYEHHbIX CBEAEHNIA.
CyuiecTByeT HECKONbKO 0bLLMX NpaBuni paboTbl Ha NeKUnN:
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- NeKumMn No Kaxkaomy npeameTy 3anucbiBaTb yaobHee B OTAENbHbIX TeTpagsax, OCTaBnss
LUMPOKME NONSA ANS NOMETOK;

- K MPOCNYLUMBAHUIO NEKUMI criedyeT roTOBUTBLCH, YTO NO3BONUT B MpoLiecce fekuun oT-
AENUTb rMaBHOE OT BTOPOCTENEHHOTO;

- Nekunn HeobxoaMMO 3anncbiBaTb C CaMOro Havana, Tak Kak OHO YacTo ObiBaeT KNo4oMm
KO BCen TeMe;

- TaK Kak JOCMOBHO 3anucaTb NeKUnto HEBO3MOXHO, TO HEOBXOOUMO B KOHCNEKTe oTpa-
XaTtb: opMynbl, onpeaeneHunss, CXembl, TpyaHble MecTa, MbICIn, NpUMepbI, hakTbl U NONoXe-
HUA OT KOTOPbIX 3aBUCWUT MOHWMAaHWE [faBHOrO, HOBOE W HEe3HAKOMOe, HeonybriMKoBaHHbIE
AaHHble, MaTepuan OTCyTCTBYHOLWMIN B y4eOHMKax n T.0.

BaxHon cocTaBnsilollen Kypca aBndaTcs nadopatopHble paboThl, KOTOpbIE MO3BOMSAOT
nprnobpecTn HaBbikK paboTbl C peanbHbIMU NPpUBGopamMn TBEPAOTENbHOW ANEKTPOHNKM, a TakkKe
nameputenbHOn annapaTtypon. BbinonHeHne nabopatopHon paboTbl TpebyeT TuwiaTenbHON
npegBapuTenbHON nogrotoskn. Heob6xooMmo 3apaHee 03HaKOMUTLCA C TEOPETUYECKMM BBE-
AeHneM K npeacrosiwen nabopatopHon paboTte gns Toro, 4ytobbl BbINOMHEHME paboTbl B
ayamTopum 6bIno NOSTHOCTLIO OCMbICIEHHBLIM. Takke He06X0aUMO NMOMHUTL, YTO COCTaBIiEHne
oT4yeTa O BbINOMHEHUM NabopaTtopHon paboTbl ABMSETCS He TOMbKO KIOYEBbIM 3TarnoMm B CU-
cTemaTmsaumm n OCO3HAHUM MOSMYyYEHHbIX AAHHbIX, HO 1 HEOBXO4MMbIM yMeHMeM B Byayuien
npodeccuoHanbHOM AeATENbHOCTU, NpeanonaratLwen perynspHoe cocTaBfeHme nogobHbIX
OTYETOB.

Hapsgy ¢ TeopeTmnyeckmum Kypcom 1 nabopaTtopHbiMn paboTamm Ba)KHOM COCTaBMAOLLEN
obyyeHnsa aBnaeTca camoctoaTenoHas pabota. OHa npegHa3HaveHa kak ansa opmMmpoBaHus
HaBbIKOB CamMoCToATeNbHOM paboThl BOOOLLE, Tak U ANA pasBUTUS CNOCOOHOCTEN NPUHUMATb
Ha cebsa OTBETCTBEHHOCTb, HaXOANTb KOHCTPYKTUBHbIE PELUEHNS U BbIXOL U3 KPU3UCHON CUTY-
auuu.

[laBasi BO3MOXHOCTb paclmnpATb M oborawiaTtb 3HAHWUS, YMEHWA NO MHAMBMAYaANbHbLIM
HanpaBneHusM, camocTosTeNnbHas paboTta obyyatowerocs nNo3BonsieT co3gatb Pa3HOCTOPOH-
HUX cneumanucToB. B npouecce camoctoaTenbHon paboThl pa3BmBalOT TBOPYECKME BO3MOX-
HoCTK oby4aroLerocs, nNpy 3TOM caMoCTosiTeNbHasa paboTa 3aBepluaeT 3ajadn BceX BUOOB
y4yebHon paboThl.

Takum obpasom, camocTosTernbHaa pabota popmupyeT YepTbl Xxapaktepa, urpatowme
CYLLIECTBEHHYIO POfb B CTPYKTYPE IMYHOCTM COBPEMEHHOIO creumanmcra.

MpenopgasaTenb OpraHU3yeT, HanpasnseT CaMOCTOATENbHYH paboTy oby4varowmxca u
okasblBaeT MM Heobxogumyto nomollb. OgHaKo CaMOCTOSATENbHOCTb OBOy4aloWwmMXcsa A0SMKHa
npeBbIlWaTb 06beM KOHTpONMpyemon npenogasatenemM paboTbl, U UMETb B CBOEN OCHOBE MH-
AVBMAYyanbHyI0 MOTUBALMIO OBy4varoLlerocss No MonyvYeHUo 3HaHW, HeobxoauMbIX U AocTa-
TOYHbIX A48 NpodheccnoHanbHON AeATENbHOCTM B M3GpaHHON cdepe.

MonyyeHne obpasoBaHnsa Npegnonaraet He TONbKO OBydeHne pelleHuto 3agad onpeae-
NEeHHON cdepbl OAEATENbHOCTU, HO U POPMUPOBAHME OCOOOro nNpodeccMoHanbLHOro CTUNs
MblwneHus. MpodeccrnoHanbHbIi CTUMb MbILWSIEHUST 03HAYaeT rOTOBHOCTb K MOUCKY peLueHus
nobon 3agaun B xoae NpakTUYeCcKon OeATeNbHOCTUN, AaXe Takon, KoTopas He Obina 3aTpoHy-
Ta B Xxoge oby4veHus.

Pesynbtat 06y4yeHMs n camocTosTenbHOM paboTbl oby4vatowerocs npegnonaraet Hanum-
yne crieayoLmMx COCTaBNSOLWMX:

- MOHMMaHMe MEeTOA0SIOMYECKUX OCHOB MOCTPOEHUS 3yYaeMblX 3HAHWUM;

- BblA€eHmne rmaBHbIX CTPYKTYp y4eOHOoro Kypca;

- bopmmpoBaHme cpeacTB BbipaXXeHus B 4aHHOM obnacTtu;

- NOCTPOEHME METOAVMK peLLEHNs 3a4a4 N OpueHTaumm B npobnemax (cutyauusx).

CamocToaTenbHas paboTta obyyarowmnxca npu n3yvyeHumn Kypca «A3blkn NpoekTMpoBaHms
CXeM CMeLLUaHHOro curHana» Bkrn4yaeT B cebs: paboTy C TeopeTUdeckonm 4acTblo Kypca,
odhopMIieHME OTYETOB O BbINOSIHEHMM NTabopaToOpHbIX PaboT 1 NOArOTOBKY K BbIMOSTHEHUIO Na-
BopaTopHbIX paboT, NOArOTOBKY K 9K3aMeEHY.
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PeKomeHuyemoe pacnpegeneHmne Harpy3km mexay KOMMOHEHTaMU CaMOCTOATENLHON

paboTbl:
n3y4yeHne TeopeTMYeCcKon YacTun Kypca - 38 yacos
noAroToBka K nabopaTopHbIM 3aHATUAM - 38 yacos

nToro - 76 Yyacos

lMogroTtoBka K 9k3amMeHy — 36 Yacos

15. NMepe4yeHb OCHOBHOM U JOMOJSIHUTENIbHON NUTEpaTypbl, pecypcoB UHTepHeT, He06-
XOAUMbIX AN OCBOEHUA AUCLMNIIUHDI:

a) ocHoBHasi nuTepaTypa:

Ne n/n MCTOYHUMK

1 Xappwuc, Oosmna Manu. LUndpoBas cxemoTexHrka n apxutektypa komnbtoTepa = Digital de-
sign and computer architecture : nep. ¢ anrn. / Jasua M. Xappuc, Capa J1. Xappuc. — 2-e
naa., ucnp. — Mockea : IMK lMpecc, 2018. — 791 c.
2 AnekceeB O. B. ABToMaTt13aumsi NPOEKTUPOBaHNS PaAMOINIEKTPOHHbBIX CPeacTB: Yueb. no-
cobune / O.B. Anekcees, A.A. lNonoekoe, W.1O. lMueoapos, .. Yaeka; MNoa pen. O.B.
AnekceeBa .— M. : Bbicwias wkona, 2000 .— 478 c.

0) gononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHMK

3 Yrptomos E. M. Lindpposas cxemoTtexHuka : [yuebHoe nocobue ana ctya. sysos] / E.M.
YrptomoB. — 3-e n3a. — Cankr-lNetepbypr : BXB-MNeTepbypr, 2010. — 797 c.
4 MonsikoB A. K. A3bikn VHDL n VERILOG B npoektupoBaHuun uudposon annapatypsbl / A.
K. Monskos .— M. : Conon-npecc, 2003 .— 313 c.
5 MeTpakoe O. M. Co3sgaHne aHanoroebix PSPICE-moaenen paguoanemenTos / O. M.
MetpakoB. — M. : PagnoCod, 2004 .— 204 c.

B) MH(OPMALMOHHbIE 3NTEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne n/n NCTOYHNMK
http://www.lib.vsu.ru — 3HB BI'Y
6 EKV Model <URL.: https://lwww.epfl.ch/labs/iclab/ekv/model/ >

16. YuyeGHO-MeTOOMUYECKOE 0b6ecneyeHune ans opraHM3aumm camoCTOATENIbHOM paboThl:

Ne

NcTouyHuK
n/n

A3bIkM NPOEKTUPOBaAHMSA CXEM CMELLaHHOro curHana : yydyebHo-meTtogudeckoe nocobue /
1 | E.B. boraTtukos, A.H. LLlebaHoB, A.B. 3nobuH, C.B. Tapacos. — BopoHex : VsgaTtenbckuin
nowm BI'Y, 2022. - 36 c.

17. Obpa3oBaTefibHble TEXHONOIrMU, UCNONb3yeMble Npu peanu3aumm y4yebHon amcuu-
NSNHbI:

B y4yebHOM npouecce ucnonb3ylTcs crneaylowmne obpasoBaTtenbHble TexHonormu. [lo
obpasoBaTenbHbIM dopMaMm: nekunn; nabopaTopHble 3aHATUSA; MHAMBUAYaNbHbIE 3aHATUS. 1o
npeobnagarowmm metTogam uU npuemam obydeHus: 06bACHUTENbHO-UNMCTPaTUBHbIE (06b-
SICHEHNe, MOoKa3—a4eMOHCTpauma y4ebHoro maTtepvana un ap.); akTuBHble (aHanm3 yvyebHon n
Hay4YHOW NuTepaTypbl, COCTaBMEHMNE CXEM N OP.) N UHTEPAKTMBHbIE, B TOM YNCIE U FPyNnoBble
(B3aMmHoe obyyeHne B hopme noarotoBkM U obBCyXOeHUs OOKNanoB); MH(OPMALMOHHBIE;
KOMMbIOTEPHbIE; MynbTUMeaunHble (paboTta C canMTamu akageMuyeckux CTPYKTYp, HayvyHO-


http://www.lib.vsu.ru/

8
nccrnenoBaTenibCKNMX opraHm3aumin, aNeKTPOHHbIX bnbnmoTek n ap., paspaboTka npeseHTauumn,
coobuieHnn n goknagos, paboTa ¢ ANEKTPOHHbIMM 0ByYaroLWmUMM nporpaMmmamm 1 T.n.).

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

JlekumoHHas ayguTopusi ¢ MynbTUMEAUAHLIM NPOEKTOPOM. [lepcoHanbHble KOMMbHOTe-
pbl. JTabopaTtopusa ¢ umdposBbiMK ocuunnorpadamm, pyHKUMOHaNbHbIMK reHepaTtopamMun, uc-
TOYHWKaMW NUTaHUSA, MyfIbTUMETPaMM.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKYLen U1 NPOMEXYTOYHOM aTTecTauum

MopAnoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcs y4ebHoro matepuana onpeaenseTcs co-
AepXXaHueMm crieayoLmx pasaenos AUCLUUNIVHGI

MuankaTo-
Ne HanmeHoBaHve Komne- pbl AOCTU- OueHo4Hble
n/n pasgena AUCUUNIUHbI TEHUMSA | XXEHUSA KOM- cpenctea
neTeHuuu
1 | BeegeHue MK-7 MK-7.1 nepeyeHb BOMNpo-
MK-7.2 cos
2 | CpenctBa pabotbl sa3bika VHDL-AMS c MK-8 MK-8.1 nepeyeHb BOMpo-
UMdpoBLIMU CXEMaMMU coB
3 | Cpeactea pabotbl si3blika VHDL-AMS ¢ MK-8 MK-8.1 nepeyveHb BOMNpo-
aHanoroBbIM1 cxemMamMmu CcoB
4 | BsanmogencTeme aHanorosonm u uudgpo- MK-8 MK-8.1 nepeveHb BONpo-
BOW YyacTu Moaenn cpencreamm 4Asblka coB
VHDL-AMS
5 | Paspabotka noBedeHYEeCKUX Mopenemn MK-6 nK-6.1 nepeveHb BONpo-
aHanoro-uMgpoBbIX CXEM MK-7 nK-7.3 coB
6 | Bepudmkauma umcpoBbIX M aHanoroBbIX MK-6 MK-6.2 nepeyeHb BOMNpPo-
Moaenemn MK-7 MK-6.3 coB
MK-7.3
7 | PaspaboTka KOMMAKTHLIX MoAenen ane- MK-8 MK-8.3 nepeyeHb BOMpo-
MEHTOB MUKPOCXEM coB
8 | CoBmecTHOE MCMNoMnb30oBaHNE Moaenen Ha MK-8 MK-8.3 nepeveHb BONpo-
pasHbIX fA3blKax MNPU CXEeMOTEXHUYECKOM coB
MOOENMPOBaHUK
. Komnnekt KUM
lNpomexyToyHaa atTectaumns: gopma KOHTPONSA — 9K3amMeH

20 TunoBble OLEHOYHbIe CpeAcTBa U MeToAMuYecKue Matepuanbl, onpegensiowme npo-
Leaypbl oueHUBaHUA

20.1 TeKywWwun KOHTPOIb yCNeBaeMoCTH

TeKyLLMI KOHTPOMb YCNeBaeMoCTH Mo AUCLMMITMHE OCYLLECTBISIETCS C MOMOLLbIO Cre-
AYHOLNX OLIeHOYHbIX CPeaCTB: TECTOBbIE 3aaHNsl, OTYETbI O BbINONHEHUM NabopaTopHbIX pa-
60T, OTBETbl Ha BOMPOCH!

MpuMepbl BONPOCOB Ans TeKyLero KOHTPOoNS ycrneBaeMoCTH

1. Kakoe wn3 npuBedeHHbIX onucaHuh Ha a3bike VHDL-AMS 3agaet nepemMeHHyto-
HanpskeHue?

BapuaHTtbl oTBeTAa:

A) quantity V across PLUS to MINUS;



B) quantity V through PLUS to MINUS;
C) quantity V : real,

D) signal V : real;

E) terminal V : electrical,

[MpaBunbHbIN OTBET: A.

2. Kakoe 13 npuBegeHHbIX onmcaHum Ha sa3blke VHDL-AMS 3agaeT nepeMeHHyH-TOK?
BapuaHTtbl oTBETa:

A) quantity | through PLUS to MINUS;

B) quantity | across PLUS to MINUS;

C) quantity I : real,

D) variable | : real;

E) terminal | : electrical;

MpaBunbHbIM OTBET: A.

3. Kakoe 13 npuBegeHHbIX onncaHumn Ha a3bike VHDL-AMS 3agaeT aHanoroByto NepeMeHHylo,
K KOTOPOW HE NMPUMEHSAOTCHA 3aKOHbl COXpPaHEHUSA KOHCEPBATUBHbBIX CUCTEM?

BapuaHTbl oTBETA:!

A) quantity VAL : real;

B) quantity VAL across PLUS to MINUS;

C) quantity VAL through PLUS to MINUS;

D) variable VAL : real;

E) signal VAL : real,

MpaBunbHbIM OTBET: A.

4. Kakoe 13 npuBeaeHHbIX onucaHun Ha a3blike VHDL-AMS 3agaeT KOHTaKT Anst NOAKM0YeHUs
aHarmnoroBbIX NEPEMEHHbIX?

BapuaHTbl oTBETA:!

A) terminal 10 : electrical,

B) quantity 10 across PLUS to MINUS;

C) quantity 10 through PLUS to MINUS;

D) quantity 10 : real;

E) signal 10 : real,

[MpaBunbHbIN OTBET: A.

5. Kakon onepatop a3bika VHDL-AMS ucnonb3yeTcs Ans 3anucy anrebpanyeckux n MHTerpo-
AandpdepeHumanbHbIX YpaBHEHNIA?

BapuaHThl oTBETa:

A) ==

B) <=

C)=>

D) =

E) =

MpaBunbHbIN OTBET: A.

6. Kakon atpmnbyT s3bika VHDL-AMS mncnonb3yeTcsa And 3annucu nponsBOAHON No BpeMeHn?
BapuaHTbl oTBeTa:!

A) ‘dot

B) ‘dif

C) ‘diff

D) ‘deriv

E) “flux

[MpaBunbHbIV OTBET: A.
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7. Bbibepute BepHOoe yTBEpPXOEHWE OTHOCUTENbHO 3anUCKM YPaBHEHUN C MOMOLLBI S3blKa
VHDL-AMS?

BapuaHTbl oTBeTA:!

A) B a3blke VHDL-AMS ecTb aTpubyT anddepeHuUMpoBaHnsa TONbKO MO BPEMEHU

B) B s3bike VHDL-AMS ecTb aTpubyThl AN pacdeTa kak Npon3BOAHOM MO BPEMEHWU, Tak U Ang
pacyeTa YaCTHbIX MPOCTPAHCTBEHHbIX MPOU3BOAHbIX

C) B a3blke VHDL-AMS ecTb atpubyTbl Ans pacyeTta nNpou3BOAHOW TOMbKO MO MPOCTpaH-
CTBEHHbIM NepeMeHHbIM

D) B s3bike VHDL-AMS HeBO3MOXHa 3anvcb ypaBHEHUN B HESABHOW hopme

E) B s3bike VHDL-AMS ecTb aTpubyT Ans pacyeTa KpUBONIMHENHOIO MHTErpana

[MpaBunbHbIV OTBET: A.

8. C nomoLbio Kakon KOHCTpykumn a3bika VHDL-AMS ero aHanoroBasi YaCTb MOXeT OKa3bl-
BaTb BNUSAHWE Ha LNpPOBYLO?

BapuaHTbl oTBeTA:!

A) onepaTtop YCroOBHOIoO nNpucBamBaHusA 3HaveHUsa curHanoB selected signal_assignment B
coyeTaHun ¢ atpmbyTtom ‘above

B) onepatop ycnoBHOro npucBauBaHus 3HadeHus curHanoB selected signal _assignment B
coyeTaHun c atpmbyTom ‘event

C) onepatop 3anucu ypaBHeHun simultaneous_if statement

D) onepatop 3anuncu ypaBHeHUn simultaneous_case_statement

E) onepatop npouecca B coyYeTaHMM C  ONepaTtopoM  3anucu  ypaBHEHWUM
simple_simultaneous_statement

[MpaBunbHbIN OTBET: A.

9. C nomoLbio Kakor KOHCTpYKLmMK A3blka VHDL-AMS ero umdpoBasi YacTb MOXET OKa3blBaTb
BNUSAHWE Ha aHarnorosyk?

BapwnaHTbl oTBETA:

A) onepaTtop 3anucu ypaBHeHun simultaneous_if _statement

B) onepatop ycnoBHOro npucBauBaHus 3HaveHusa curHanoB selected signal_assignment B
coyeTaHun ¢ aTpmbyTom ‘event

C) onepaTtop YyCrnoBHOro npucBamBaHWsA 3HayeHusi curHanoB selected signal_assignment B
coyeTaHun ¢ atpmbyTtom ‘above

D) onepaTtop 3anuncu ypaBHeHun simple_simultaneous_statement

E) onepatop npouecca B coyeTaHMM C  OnNepaTtopoM  3anucu  ypaBHEHUM
simple_simultaneous_statement

MpaBunbHbIN OTBET: A.

10. BbibepuTte npaBunbHyto opmy 3anmcu onepartopa break ons 3agaHus HayanbHOro 3Ha-
YeHust aHanoroson nepemeHHom C.

BapuaHTtbl oTBETa:

A) break C => 0.0;

B) break C == 0.0;

C) break C <= 0.0;

D) break C = 0.0;

E) break C :=0.0;

MpaBunbHbIN OTBET: A.

11. Bbibepute npaBunbHyto hopmMy 3anucm onepartopa break ons nHuumanusaumm aHanoro-
BbIX BbIYMCIEHMI B TOYKE pa3pbiBa NPU MU3AMEHEHUN 3HAYEHUs LM poBOro curHana S.

BapuaHTtbl oTBeTAa:

A) break on S;
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B) break S;
C) break when S;
D) break not S;
E) break change S;
[MpaBunbHbIN OTBET: A.

12. Bbibepute npaBunbHyo hopMy 3anucm onepartopa break ons nHuumanusaumm aHanoro-
BbIX BbIMMCIEHN B TOYKE pa3pbiBa NPW BbINOSIHEHUM YCNOBUSA, KOr4a aHanorosas nepe-
MeHHas A npesbiwaeT senudunHy 0.0.

BapuaHTtbl oTBETa:

A) break when A > 0.0;

B) break on A > 0.0;

C) break A > 0.0;

D) break if A > 0.0;

E) break A when above(0.0);

MpaBunbHbIV OTBET: A.

13. Kakasa gyHkums B sa3bike VHDL-AMS Bo3BpallaeT TEKYLWUN MOMEHT MOLENbHOro Bpeme-
HK?

BapuaHTbl oTBETA:

A) now

B) time

C) ctime

D) presently

E) nowtime

[MpaBunbHbIN OTBET: A.

14. Bolbepute npasunbHyto ansa a3sika VHDL-AMS ¢opmy 3anmcu onepatopa npolecca, Ko-
TOpbIN 3anyckaeTcs Ha BbINosiHeHUe Kaxable 10 mc.
BapuaHTbl oTBETA:!
A) process
begin
...
wait for 10 ms;
end process;
B) process (10 ms)
begin
...
end process;
C) process
begin
...
wait on 10 ms;
end process;
D) process
begin
...
wait 10 ms;
end process;
E) process 10 ms
begin
...
end process;
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MpaBunbHbIN OTBET: A.

15. Bbibepute npaBunbHyto gnga a3sika VHDL-AMS dopmy 3anucu onepaTtopa npouecca co
CMMUCKOM YYBCTBUTESbHOCTU K M3MEHEHMNIO CUrHANoOB a,b.

BapuaHThl oTBETA:!

A) process (a, b)

B) process (on a,b)

C) process on (a, b)

D) process (wait a,b)

E) process wait on a,b

[MpaBunbHbIN OTBET: A.

16. OnpegenuTte KONUYECTBO YpaBHEHUN, HEOOXOAMMBIX NS peanusaumu criegyoLwero onu-
caHu4 Ha a3blke VHDL-AMS:
entity TEST is
port (terminal PLUS, MINUS : electrical);
end TEST,;
architecture TEST_A of TEST is
guantity V across 11, 12 through PLUS to MINUS;
guantity Q : real;

PelweHnwve:

O6Lwee KONMYeCTBO ypaBHEHU paBHO CyMMapHOMY KONMYeCTBY NepeMeHHbIX quantity, nepe-
MEHHbIX quantity Buaa through (nepeMeHHbLIX-TOKOB), a Takke MOPTOB, UMELMX TUN
quantity u HanpaBneHHoCTb Tuna out. B gaHHOWM mMogenu Mmeem OOHY MepeMEeHHYH
quantity Q n gse nepemeHHble through (11 u 12). MNMopTel TMNa quantity B Mogenu oTcyT-
ctBytoT. COOTBETCTBEHHO, KONMYECTBO YPaBHEHUIN JOMKHO OblTb PaBHO TPEM.

OtBeT: 3

17. Onpegenvte KONUYECTBO YpaBHEHU, HEODBXOOUMbBIX ANA peanu3auuun cnegyrouiero onu-
caHua Ha a3blke VHDL-AMS:
entity TEST is
port( signal S : in bit; terminal PLUS, MINUS : electrical);
end TEST,;
architecture TEST_A of TEST is
guantity V across I1 through PLUS to MINUS;

PewweHne:

O6wee KoNMYeCTBO ypaBHEHU paBHO CyMMapHOMY KONMYeCTBY NepeMeHHbIX quantity, nepe-
MEHHbIX quantity Buaa through (nepemMeHHbIX-TOKOB), a Takke MOPTOB, UMEKLMX TUN
quantity n HanpaBneHHocTb Tuna out. B gaHHOM mMogenn uMeem OAHY NepeMeHHYHo
through (11). MopTbl TMNa quantity B Mmogenn otcytcTBy0T. COOTBETCTBEHHO, KONMMYECTBO
ypaBHEHUIN JOIMKHO 6bITb paBHO OJHOMY.

OtBerT: 1

18. Onpegenute KONUMYECTBO YpaBHEHU, HEOOXOOUMbIX ONSA peanu3auun crnegyrouiero onu-
caHus Ha a3bike VHDL-AMS:
entity TEST is
port (quantity A : in real; quantity B : out real);
end TEST,;
architecture TEST_A of TEST is
guantity C : real;
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PeweHwue:

ObLee KONMYECTBO ypaBHEHMI PaBHO CYMMapHOMY KONMYECTBY NepeMeHHbIX quantity, nepe-
MeHHbIX quantity Buga through (nepemeHHbIX-TOKOB), a TakKe MOpTOB, UMEKLLMX TUM
quantity n HanpaBneHHocTb Tuna out. B gaHHOM mogenn nmeem OAHY NEPEMEHHYH0
guantity (C), a Takke oauH BbIXoAHOW NopT Tvna quantity (B). CooTBeTCTBEHHO, KONnYe-
CTBO YpPaBHEHW JOIMKHO OblTb PaBHO OBYM.

OtBerT: 2

19. OnpefgenuTe KONUYECTBO YpaBHEHUN, HEOOXOAMMBIX AN peanusaunn criegyoLlero onu-
caHu4 Ha a3blke VHDL-AMS:
entity TEST is
port (quantity A : in real; quantity B : out real);
end TEST,;
architecture TEST_A of TEST is
terminal PLUS, MINUS : electrical
guantity V across 11, 12 through PLUS to MINUS;
guantity C : real;

PeweHue:

OO6Lee KONNMYECTBO ypaBHEHMI PpaBHO CYMMapHOMY KOSNMYECTBY NepeMeHHbIX quantity, nepe-
MeHHbIX quantity Buga through (nepemeHHbIX-TOKOB), a TakkKe MOPTOB, UMEKLLMX TUM
quantity n HanpaBneHHOCTb Tuna out. B aaHHOM Mogenu Mmeem gBe NepeMeHHbIX-TOoKa
(11, 12), oaHy nepemeHHyto quantity (C), a Takke oauH BbIXOAHOM NopT Tvna quantity (B).
COOTBETCTBEHHO, KONMMYECTBO YPaBHEHU OOSMKHO ObiTb PaBHO YETbLIPEM.

OtBeT: 4

20. Onpepennte KONMYECTBO ypaBHEHUI, HEOBXOOUMbBIX ANA peanusauun crneayroLwero onu-
caHus Ha a3bike VHDL-AMS:
entity ELEMENT is
generic (VTH: real);
port (terminal AIN, REF: electrical; signal DOUT: out boolean);
end ELEMENT;
architecture ELEMENT _A of ELEMENT is
guantity VIN across AIN to REF,;
begin

PeweHwue:

O6wee KoNMYeCTBO ypaBHEHU paBHO CyMMapHOMY KONMYeCTBY NepeMeHHbIX quantity, nepe-
MEHHbIX quantity Buaa through (nepemMeHHbIX-TOKOB), a Takke MOPTOB, UMEKLMX TUN
quantity n HanpasneHHoOCTb Tuna out. B AaHHOM Mogerny OTCYyTCTBYIOT NEPEMEHHbIE TOKM,
nepemeHHble quantity U BbIxogHble NopTbl TMNa quantity. CoOoTBETCTBEHHO, KONMYECTBO
ypaBHEHUIN JOIMKHO BbiTb paBHO HYIIO.

OtBeT: 0

21. YkaxuTe, B kKakon pbopme TpebyeTtca gobasutb onepatop break k HuxenpueegeHHOMY KO-
Ay Ha a3bike VHDL-AMS?
entity SPST is
port( signal CONTROL : in bit; terminal PLUS, MINUS : electrical);
end SPST;
architecture SPST_A of SPST is
guantity V across | through PLUS to MINUS;
begin
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if CONTROL = ‘0’ use | == 0.0; else V == 0.0;
end use;

end SPST_A;

PeweHue:

[na KoppekTHOro MmoaenvpoBaHus TpebyeTcs ykasaTb C NOMOLLbIO onepaTtopa break momeH-
Tbl BPEMEHU, B KOTOPbIX aHaNorosble nNnepemMeHHble Tepnat pas3pbiB. B gaHHOM cnyyae
nepemeHHble | N V Tepnart paspbiB B MOMEHT, Koraa undgposon curHan CONTROL name-
HAET CBOe 3HayeHune. 3agaHnio Takoro yCrioBus cooTBeTcTByeT dhopma onepatopa break
CO cnuckom vyscTBuTenbHocTU: break on CONTROL.

OTBeT: break on CONTROL;

22. YxaxuTe, B Kakon cpopme Tpebyetcs aobasutb onepaTtop break k HMXenpuBegeHHOMY KO-
Ay Ha a3bike VHDL-AMS gns Toro, 4tobbl 3agaTh HavanbHOEe 3HaYeHMEe HanpsiKeHUsa Ha
obknagkax koHaeHcaTopa?

entity CAP is
generic (NOMINAL : real := 1.0e-6; V_INIT : real := 0.0 );
port (terminal PLUS, MINUS : electrical);

end CAP;

architecture CAP_A of CAP is

guantity V across | through PLUS to MINUS;
begin
| == NOMINAL*V’dot;

end CAP_A;

PeweHue:

[na 3agaHua 3Ha4YeHUn NepeMEeHHbIX B HayalnbHbIA MOMEHT BPEMEHM UCMNONb3yeTcs onepa-
Top break B doopme 6e3 cnmucka 4yBCTBUTENLHOCTU, T.€. break <umsa nepemeHHon> =>
<3HauyeHue>; B gaHHOM 3agade nepeMeHHoun ABnsieTcs V, KOTOPOW NpucBamMBaeTCcs 3Ha-
yeHune napameTpa V_INIT, T.e.: break V => V_INIT;

OtBeT: break V =>V_INIT,;

23. Kakon aHanoro-umpoBOn 3feMeHT peanusyeTcs cregylowmnM OnucaHnemM Ha A3blke
VHDL-AMS?

entity ELEMENT is
generic (VTH: real);
port (terminal AIN, REF: electrical; signal DOUT: out boolean);
end ELEMENT;
architecture ELEMENT _A of ELEMENT is
guantity VIN across AIN to REF;
begin
DOUT <= VIN’above(VTH);
end ELEMENT_A;

PeweHwne:

OneMeHT B Ka4yeCTBe BXOAHbIX MOPTOB UCMOMb3yeT aHanoroBble BXoAbl, MeXay KOTOPbIMU 3a-
AaHa nepemMeHHasi-HanpskeHne VIN. BbIXOOHbIM CUrHaNoOM 3fieMeHTa CoXWUT fornye-
cKas BENU4YMHa, KoTopasa NpMHUMAaeT 3Ha4YeHne «forndeckas eanHuLay, Korga Hanpshxke-
HUe Mexzay BXOAHbIMU NOpTaMu npeBbIlaeT HEKOTOPYH BennymMHy VTH 1 3HayeHue «no-
rMMYEeCKUN HOMb» B MPOTMBHOM cry4yae. Takoe noBefeHue COOTBETCTBYET maeanbHOMY
Komnaparopy.

OTBeT: ngeanbHbIn KOMNapaTop
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24. Kakon undpoBon anNeMeHT peanuayeTcs cnegyowmum onncaHmem Ha a3bike VHDL-AMS?

entity DIG is
port (a0, al : in bit; b : out bit);
end DIG;
architecture DIG_A of DIG is
begin
process (a0, al)
begin
if(a0="1")and (al="1")
then b <="1";
else b <=0}
end if;
end process;
end DIG_A,;

PeweHue: Tabnvua UCTUHHOCTM peann3yemMoro afieMeHTa COOTBETCTBYET FIOrM4YeckoMy BEeH-
T «M» ¢ geyms Bxogamu, 1.e. AND2
OTtBeT: AND2

25. Kakoun aHanoroBbIn 9fieMeHT peannsyeTcs crnegyowmnm onucaHnem Ha asbvlike VHDL-AMS
N Kakme napasmuTHble 3N1eMeHTbl yYUTbIBaeT JaHHOe onvcaHune?

entity ANALOG is

generic (G1: real := 1.0e-14; G2: real := 1.0e-7,

G3: real :=100.0);

port (terminal T1, T2 : electrical);
end diode;
architecture ANALOG_A of ANALOG is
quantity Q1 across Q2, Q3 through T1 to T2;
guantity Q4 : real,
constant C1 : real := 0.0258;

begin
Q2 == G1 * (exp((Q1-G3*Q2)/C1) - 1.0);
Q4==G2*Q2;
Q3 == Q4'dot;

end ANALOG_A;

PeweHne: AHanoroBasi nepemeHHas Q1 onucbiBaeT HanpsXKeHune, NpunoXxeHHoe K anoay, Q2
— TOK Yyepe3 p-n nepexon, Q3 — eMKOCTHOU TOK A Py3MOoHHOM eMKocTu. [MapameTpsbl
anemeHTa: G1 — TOK HacblweHus; G2 — BpeMS XU3HU HEOCHOBHbIX Hocuteneun; G3 — co-
npoTusreHne obbema NonynpoBOLHMKA.

OtBeT: OQuoa ¢ y4yeToM Anddy3MOHHON eMKOCTM M MafeHust HanpshkeHnss Ha oGbeme nony-
NPOBOAHUKA

26. Kakon undpoBon aneMeHT peanusyeTcs cnegyowmum onncaHmem Ha asbike VHDL-AMS?

entity DIG is
port (A1, A2 : IN bit; A3 : OUT bit);
end DIG;
architecture DIG_A of DIG is
begin
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process (Al)
begin
if (A1 ="1")
then A3 <= A2 after 1 ns;
end if;
end process;
end DIG_A,;

PeweHne: Bxog A1 asnsetca Taktupyowmum. o ero nepegHemy ppoHTY npoucxoauTt nepe-
Aada curHana co Bxoga A1 Ha Bbixog A3. B octanbHoe BpeMsi Bbixogd A3 coxpaHseT
cBOe npegblayllee coctosiHMe. Takoe noBedeHWe COOTBETCTBYET AuMHaMmmyeckomy D-

Tpurrepy (flip-flop)

OtBeT: AguHammnyecknin D-Tpurrep

27. Kakon aHarnoroBbl 3feMeHT peanu3yeTcs criedylowmm onucaHveMm Ha asbike VHDL-
AMS?

entity ANALOG is
generic (G1 : REAL; G2 : real := 0.0 );
port (terminal T1,T2 : electrical);
end,
architecture ANALOG_A of ANALOG is
quantity Q1 across Q2 through T1 to T2;
begin
Q2==G1 * Ql'dot;
break Q1 => G2;
end ANALOG_A;

PeweHne: MNepemeHHas Q1 sBnseTcs HanpshkeHMeM Ha obknagkax naeanbHOro KOHOeHcaTo-
pa, Q2 — eMKocTHOM TOK. [NapameTp G1 — eMKOCTb KOHAEHcaTopa, G2 — HanpsXXeHne Ha
obknagkax B Ha4anbHbI MOMEHT BPEMEHMN.

OTBeT: ngeanbHbIN KOHOEHCATOP

28. B kakune momeHTbl BpemeHu byaget cpabaTbiBaTb onepaTtop break B criegyrouwem koae
(A3blk VHDL-AMS)?

entity GEN is
generic (P : real := 1.0E-6);
port (signal GEN_OUT : out bit);
end GEN;
architecture GEN_A of GEN is
signal TEMP : bit :=’0’;
begin
process
begin
TEMP <= not TEMP;
GEN_OUT <= TEMP;
wait for P;
end process;
end GEN_A;
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entity TB is
end TB;
architecture TB_A of TB is
signal C : bit;
terminal P: electrical;
guantity V across | through P to GROUND;
begin
G: entity work.gen(gen_a) generic map (2.0E-6) port map (C);
If C=‘0"usel==0.0; else V==0.0; end use;
break on C;
end TB_A;

PewweHne:

OnepaTtop break 6yneT BbI3bIBaTbCA NPU KaXXAOM M3MeHeHUM curHana C, koTopoe 3ajaeTcs
reHepaTopom GEN. Tak kak npu noaksovyeHnn aK3emMnnspa reHepatopa B apxXuUTeEKType
TB_A ycTaHaBnuBaeTcs nepuopn cpabaTtbiBaHus reHepaTopa 2 MKC, To onepaTtop break
OyOeT BbI3blBATbCA KaXable 2 MKC, HAUMHAs C MOMEHTA BpeMEHU t=2 MKC.

OTBeT: 2 MKC 1 fanee ¢ Nnepnoaom 2 MKC.

29. OnpepgenuTe, B Kakne MOMeHTbI BpeMeHun curdan DOUT 6yaeTt npyHMMaTh 3Ha4YeHue no-
rmyeckon eanHULbI N4 cnegyrowlero koga Ha sa3blike VHDL-AMS.

entity VSIN is
generic (A : real := 1.0; F : real := 1000.0);
port (terminal PLUS, MINUS: electrical);
end VSIN;
architecture VSIN_A of VSIN is
guantity V across | through PLUS to MINUS;
begin
V == A * sin(math_2_pi*F*now);
end VSINE_A;
entity TB is
end TB;
architecture TB_A of TB is
terminal P : electrical;
guantity V across | through P to GROUND;
signal DOUT : bit;
begin
G:entity work.VSIN(VSIN_A) generic map (1.0, 2000.0) port map (P, GROUND);
| ==V /1000.0;
DOUT <= ‘1" when VIN’above(0.0) else ‘0’;
end TB_A;

PelweHue:

CurHan DOUT 6yaeTt npuHMMaTh 3Ha4YeHMe NIOrMYeCcKO equHULbIl, KOrga reHepatop CUHYyCcou-
AanbHoro HanpshkeHust VSIN 6yaeT reHepupoBaTb MOMOXUTENbHOE HanpshkeHue. Tak
Kak nepuvon reHepupyemoro curHana coctasnseTt 500 MKC, TO NOMOXUTESbHOE Hanpsixe-
HWe Ha BbIXoAe reHepartopa OyaeT HabnogaTbea B nHTepBasnbl BpemeHun ot 0...250 Mmkc,
500...750 mkc n T.4.

OtBeT: 0...250 mkc 1 ganee, ¢ nepmogom 500 mkc
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30. Olna momeHTa MoaesibHoro BpemMeHu t=250 MKC onpefenute MrHOBEHHYK cuny Toka |,
npoTekawLero B cucteme, Kotopas onucbiBaeTcd cnegyrwmm KogomMm Ha asbike VHDL-
AMS?

entity VSIN is
generic (A : real := 1.0; F : real := 1000.0);
port (terminal PLUS, MINUS: electrical);
end VSIN;
architecture VSIN_A of VSIN is
guantity V across | through PLUS to MINUS;
begin
V == A * sin(math_2_pi*F*now);
end VSINE_A;
entity TB is
end TB;
architecture TB_A of TB is
terminal P : electrical;
guantity V across | through P to GROUND;
begin
G:entity work.VSIN(VSIN_A) generic map (2.0) port map (P, GROUND);
| ==V /500.0;
end TB_A;

PeweHue:

B ykasaHHbIN MOMEHT BpeMEHU reHepaTop CcuHycouganbHoro HanpsbkeHust VSIN reHepupyet
MakcuMarnbHOe 3HayYeHue HanpsXXeHue, paBHoe 2 B. Tak kak TOK NnpoTekaeT yepes pesu-
ctop HomuHanom 500 Om, TOK B cuCTEME Npu 3TOM paBeH 4 MA.

OTBeT: 4 MA.
Kputepum oueHnBaHUs TeKyLlen ycneBaemMocTun
YpoBeHb
P Wkana
ccopmumpo-
o npeaBapuTenb-
Kputepuun oueHMBaHUSA KOMMNETEHLNIA BaHHOCTU
. HbIX OLLEHOK
KOMNeTeHuun
Obyualowminca B NONHOM Mepe BriageeT MOHATUMHBLIM annapa-
TOM AaHHOM 06nacTy Haykm (TeopeTMyYecKMmMn OCHOBaMWU Ouc-
MoBblLLEH- OmiruyHo

UMNNuHBL), cnocobeH  MNNCTpUpoBaTb OTBET NpumMepamu,
dakTaMu, AaHHbIMU Hay4YHbIX UCCreLoBaHWUA, MPUMEHATbL Teo-
peTuyecKkne 3HaHUA ANS peLleHns NpakTu4eckux 3agad npu Bbl-
NnoNIHeHUn nabopaTtopHbIX paboT

Ob6yvatowminca BnageeT MOHATUNHBLIM annapaTtoM AaHHoW 06- 5a30BbIi
nacTun Hayku (TeopeTu4eckMMyM OCHOBaMu OUCLMMNIMHLI), AonycC- Xopowo
KaeT He3HauyuTenbHble ownbkm npu nabopatopHbix paboT YPOBEH®
Ob6yvatowmnca Bnageet YacTUYHO TEOPETMYECKMMM OCHOBaMMU
ANCUMNNNHBI, oparMeHTapHO CrnocoOeH BbIMNOMHATL MpakTu4e-

HbI YPOBEHb

Moporosbin Yooenemeopu-

YPOBEHb meJsibHO
CKMe 3agaHus

HeynoBneTBopuTENbHOE BbIMOMTHEHNE MPAKTUYECKUX 3adaHuin.

O6y4atowmnnca 4eMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHbIe Heydoenemsopu-
3HaHusA, gonyckaeT rpybble owmnbkn npu BbINOSHEHUN Nabopa- a mersibHO

TOPHbIX paboT
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20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHas aTTecTaums No AMCUUMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO creayto-
LLIMX OLIEHOYHbIX CPEACTB:

Komnnekt KUM

KoHTponbHO-u3meputenbHbin maTtepuan Ne 1

1. MeTogonorun npoektupoBanusi IC 1 cuctem-Ha-kpucTanne «CHU3y BBEPX» U KCBEPXY
BHU3Y.
2. MoHsITWE 1 BUALI KOMNAKTHBLIX MOAENEN.

KoHTponbHO-u3meputenbHbin matepuan Ne 2
MecTto s3bikoB VHDL 1 VHDL-AMS B npoektupoBaHumn IC n cuctem-Ha-kpucTanne.
2. CneumnanbHble meTtogonorum sepudumkauyum: UVM, OVM, VMM.

=

KoHTponbHO-u3meputenbHbin matepuan Ne 3
1. Andasut asbika VHDL-AMS.
2. SystemVerilog kak a3bIk Bepuukaumnu.

KoHTponbHO-u3meputenbHbin matepuan Ne 4
1. CuHTakcuc obbasneHus nHtepdenca (entity) n apxmutektypsol (architecture).
2. TecT-nnaH. TecToBOe OKpYXeHue.

KoHTponbHO-u3meputenbHbin matepuan Ne 5
1. Onepatop npouecca. OnepaTop oxmaaHus wait.
2. CoBmecTHasa Bepuukaumnsa nporpaMmHon 1 annapatHon yacten CHK: ncnonb3oBaHue
SystemC, PLI, VHPI.

KoHTponbHO-u3mepurtenbHbin matepmuan Ne 6
Onepatopsbl BeTBNeHnsa B VHDL-AMS.
2. Buabl Bepudmkaummn CHK.

=

KoHTponbHO-u3meputenbHbin matepmuan Ne 7
1. lMoBeneHyeckoe n CTpykTypHOe onncaHne B VHDL-AMS.
2. Onepartop break.

KoHTponbHO-uamepurtenbHbIM MmaTtepuan Ne 8

1. Ncnonb3oBaHue 6ubnuotek 8 VHDL-AMS.

2. ATpnbyTbl aHanoroebIx nepemeHHbix B VHDL-AMS.
KoHTponbHO-uamepurtenbHbIM MmaTtepuan Ne 9

1. ATpubyYThI LMpPoBbLIX NepeMeHHbIx B VHDL-AMS.

2. OnpepeneHve Heobxoanmoro konuyecTea ypasHeHun B8 VHDL-AMS.
KoHTponbHO-uameputenbHbIn maTtepuan Ne 10

1. Knacc gaHHbix quantity. Quantity onst koHcepBaTuBHbIX cucTeM. Knacc gaHHbIX

terminal.

2. OnepaTopsbl 4nsa 3anncu anredbpandecknx n MHTerpo-avddepeHumnanbHbiX ypaBHEHUN.

OnucaHue TexHONorMmM NpoBeAeHNUsl MPOMEXYTOYHOW aTTecTauum
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[MpomexyTodHas atTrectaums no OUCUMNINHE — 3K3ameH. B npunoxeHwe kK gunromy
BHOCUTCSH OLEeHKa Omsiu4HO/Xopowo/ydoeriemeopumeribHO.

OueHKa YpOBHS OCBOEHUSA AUCLMMMANHBI «A3bIKM NPOEKTUPOBAHUA CXEM CMELLAHHOro
curHana» OCyLeCcTBNSAETCA NO CneaylowWwmM nokasaTensim:
- Ka4eCTBO N CBOEBPEMEHHOCTb BbIMNOMHEHWs nabopaTopHbIX paboT;
- NOMIHOTa OTBETOB Ha BOMPOCHI KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana;
- MOMNHOTa OTBETOB Ha AOMOSHUTENbHbIE BOMPOCHI.

Kputepumn oueHKkn 0CBOEHMS OUCUUMNNHBI « A3bIKKM NPOEKTUPOBAHNS CXEM CMELLAHHOMO
curHanax: (unu Tabnuua)

— OLEeHKa Om/Iu4YHO BbICTaBNSAETCHA NPW MOSTHOM COOTBETCTBUM paboThbl CTyAeHTa BCEM
BblLLEeyKa3aHHbIM nokasatensam. CooTBeTCTBYET BbICOKOMY (YrnybrneHHOMy) YpOBHKO cdop-
MMUPOBAHHOCTN KOMMNETEHLMA: KOMNETEHUUN CHOPMUPOBAHbI MOSMIHOCTBLIO, MPOSABASITCS U
NCNONb3yITCA CUCTEMATUYECKM, B MNOMHOM obbeme. [JaHHbI ypOBEHb NpeBOCXOAMT, MO
KpanHen mepe, No OAHOMY M3 NEepPEeYUCIEHHbIX Bbille NokasaTenen NOoBbIWEHHbIN (MPpoABUHY-
Thbi) YPOBEHD;

— OLUEHKa Xopowo BbICTaBrnsieTcs B criydyae, ecnu pabota CTyaeHTa npu OCBOEHUU
ANCLUMNIIMHBI HE COOTBETCTBYET OLHOMY W3 MEepeyvMCleHHbIX MokasaTeneh unu B criyvyae
npeaocTaBneHns KypcoBbix paboT n oTyeToB No nabopatopHbiM paboTam Mno3xe yCTaHOoB-
neHHoro cpoka. CooTBeTCTBYET NOBbILLEHHOMY (MPOABUHYTOMY) YPOBHIO CCHOPMUPOBAHHOCTH
KOMMNETEHUMIA: KOMNETEHUMM B LenoM CcopMmMpoBaHbl, HO MPOSIBASIOTCA M UCNOSb3YHTCS
dparMeHTapHo, He B NofTHOM o6beme. [1aHHbIN YpOBEHb NPEBOCXOAUT, NO KpanHen mepe, no
OAHOMY M3 NepeYvncrieHHbIX Bbille nokasaTtenen noporoBbl (6a30BbIN) YPOBEHD;

— oueHKa ydos8remeopumesibHO BbICTaBMSIETCA B Criyvae, ecnv paboTa CTyaeHTa npwm
OCBOEHUN OMCUMNINHBI HE COOTBETCTBYET MtobbiM OBYM M3 MEpPEeYUCrEHHbIX NokasaTenewn.
CooTBeTCcTBYET NoporoBoMy (6asoBomMy) ypOBHIO CHOPMUPOBAHHOCTM KOMMNETEHLMIA: KOMNe-
TeHUMM chOpMMPOBaHbI B 0OLWMX YepTax, NPOSBNSAOTCA U UCMONb3YTCA CUTYaTMBHO, 4a-
CTMYHO. [JaHHbIN ypoBeHb 06sa3aTeneH Ansa Bcex 0OCBaMBatoLMX OCHOBHYIHO 0Bpa3oBaTefibHY0
nporpammy;

— OLEeHKa HeydoeriemeopumesibHO BbICTaBNSIETCS B Criyd4ae HeCOOTBETCTBMA paboThbl
CTydeHTa BCeEM MoKasaTensm, ero HeopraHM3oBaHHOCTN, 6€30TBETCTBEHHOCTU U HU3KOMO Ka-
yecTBa paboTbl nMpu BbINONHEHUM nabopaTopHbiX paboT, NPeayCMOTPEHHbIX MPOrpaMmon
ANCLUNIINHBI.

®akT HeBbINOMNHeHUs TpeboBaHM, NPpeabaBASAEMbIX K CTYAEHTY NPy OCBOEHUN ANCLM-
NANHBI «A3bIKKM NPOEKTUPOBAHUSA CXEM CMELLAHHOro CUrHama» u OTPaXeHHbIX B Bblllenepe-
YNCIEHHbIX KPUTEPUSIX, DUKCUPYETCHA B BEAOMOCTW OLIEHKON Heyd0o8/1emeopumeribHo.

Ecnu cTygeHT He ocBamBaeT OMCUMNINHY B YCTAHOBNEHHOM MporpamMmmon obbeme u B
CpOKW, onpeaeneHHble rpadmkom y4ebHoro npouecca, OH He A0MyCKaeTCs K NPOMEXYTOYHOM
aTTecTauum no gaHHomy Buay y4ebHom paboTsbl.



