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@DOHJT OLEHOYHBIX CPEACTB — 3TO COBOKYIMHOCTh Y4€OHO-METOJAMYECKUX MaTepHUajoB (KOH-
TPOJIbHBIX 3aJJaHUM, onrcaHuid GopM U IpoLeayp), IpeIHa3HaYCHHBIX IS OLEHKHU KauyecTBa OCBOEHUS
00yyarouMMucs JAHHON AUCLUIUIMHBI KaK YaCTH OCHOBHOM 00pa30BaTebHOM TPOrpaMMBbl.

Ilenb — OLIEHUTHh COOTBETCTBHE 3HAHUM, YMEHUUW M YpPOBHS NMPUOOPETEHHBIX KOMIIETEHLUH,
oOyuaronuxcs 1ejasiM U TpeOOBaHUSIM OCHOBHOI 00pa30BaTENIbHOIM MPOrpaMMbl B X0Ji€ MPOBEICHUS

TEKYLIEro KOHTPOJISA U MPOMEKYTOYHOHN aTTECTALMH.

OcHoBHas 3a7aya — 00€CNEeYUTh OLIEHKY YpPOBHS C(OPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX U
podeccroHAIbHBIX KOMIETEHIINM, MPHoOpeTaeMbIX 00y4aroUMMCsl B COOTBETCTBUM C ATUMH TpeOo-

BaHUAMM.

KonTtpons 3HaHMil 00ydaromuxcs mMpoBOIUTCS B GOpPME TEKYIIETO KOHTPOJISI M TPOMEKYTOU-
HOH aTTeCTaInM.

[Ipu omenuBanuu (OMpeeIeHNN) PE3yIbTATOB OCBOCHMS IUCIMIUIMHBI IPUMEHSETCS Tpaau-
[UOHHAsA cUcTeMa (OTJIIMYHO, XOPOIIO, YIOBIETBOPUTEIHHO, HEYIOBJICTBOPUTEIHHO).

1. ITacopT ¢oHIAa OLEHOYHBIX CPEICTB MO0 AUCHUILIMHE

Kox xon-

Ne Ne KonTpoaupyemsle pa3ienbl PO Iran (bOPMHp(iBaH“ﬂ HaumeHoBanue

1/ | pasge (TeMbl) AU CHUATLTHHBI pyemon KOHTPO.IHPYEMOH KOMITE- OLIEHOYHOI' 0

n Ja (pe3yJabTaThl N0 pa3aeiam) KoMHeTeH= remmn cpeacTBa

muu  (WIm (nam eé yacTn)
eé yacTtu)

1 1 | Beeoenue. Onexmponnas | OIIK-3.1 | Jlekunonnsie u nmabopa- | OtyeTs! mo adopa-
Komnonenmuas 6aza. Ilpo- | OIIK-3.2 | TopHble 3aHsATUS 00y- | TOpHBIM paboTam ¢
exmupoeanue CEUC YaloIIUXCsl B TEYEHHE | HEPUOIUYHOCTHIO 1

yueOHOro cemecTpa pa3 B JBe Heenwu,
9K3aMeH

2 | 2 | Cmpykmypa koncmpyk- | OIIK-3.1 | Jlekuuonuele, mnabopa- | Otuersl o Jabopa-
mopckoco aiina. Hcnor- | OIIK-3.2 | TOpHBIE W C€aMOCTOSl- | TOPHBIM paboTam C
mamenvHule Qatiivl TeJIbHbIE 3aHATUA O00Yy- | NEPUOJUYHOCTHIO 1

YAOIUXCS B TEUCHHE | pa3 B JABE HEJCNH,
yueOHOro cemecTpa IK3aMeH

3 3 | Ocnosnvie  cummarxcuue- | OIIK-3.1 | Jlekunonneie, mabopa- | OtyeTsl 1Mo adopa-
ckue xoucmpykyuu komou- | OIIK-3.2 | TopHblE W CcaMOCTOs- | TOPHBIM paboTaM C
HAYUOHHBIX YCIMPOUCNE TEIbHBIE 3aHATHS O00y- | MEPUOTUYHOCTHIO 1

YAOIUXCS B TEUCHHE | pa3 B JABE HECNH,
yueOHOro cemecTpa IK3aMeH

4 4 | Uepapxuueckoe nocmpoe- | OIIK-3.1 | Jlekumonnsle, mabopa- | OtyeTs 1Mo abopa-
HUe NPOeKmos OIIK-3.2 | TopHBlIE U CaMOCTOSi- | TOPHBIM paboTam ¢

TeJbHbIE 3aHATHUA OO0y- | HEPUOJUYHOCTHIO 1
YAOIUXCS B TEUCHHE | pa3 B JABE HECNH,
yueOHOro cemecTpa IK3aMeH

5 5 | Vuusepcanvnvie napamem- | OIIK-3.1 | Jlekumonnele, mabopa- | OtyeTs mo adopa-
PU3UPOBAHHBLE MOOVIU OIIK-3.2 | TopHBIE W C€aMOCTOSI- | TOPHBIM paboTam ¢

TeJbHbIE 3aHATHUA OO0y- | HEPUOJUYHOCTHIO 1
YAOIUXCS B TEUCHHE | pa3 B JABE HEJECNH,
yueOHOro ceMecTpa 9K3aMeH

6 6 | Ocnosnvie  cummarxcuue- | OIIK-3.1 | Jlekumonnele, mabopa- | OTyeTs 1Mo abopa-
ckue xowcmpykyuu nocie- | OIIK-3.2 | TopHble W CaMOCTOs- | TOPHBIM paboTaM C
008aMENbHOCMHBIX ~ YCM- TEJNbHBIE 3aHATUS O0Yy- | MEPUOJUYHOCTHIO |




poticms YAOIUXCS B TEUCHHE | pa3 B JBE HEACITH
yueOHOTro ceMecTpa
Apxumexmypa [IJIHC mu- | OIIK-3.1 | Jlekuuonusle, mnabopa- | JIekiuMoHHbIE, Ja-
na CPLD u FPGA OIIK-3.2 | TopHble U camocTOsi- | OOpaTOopHBIE M ca-
TENbHBIE 3aHATUS O00y- | MOCTOSTENIbHBIC 3a-
YAOIUXCS B TEYCHHE | HATHS OOYydYarOIIHX-
yueOHOro cemecTpa csl B TeueHUe y4yed-
HOTO ceMecTpa
Cnocoowt  kongueypuposa- | OIIK-3.1 | Jlekumonnsle, mabopa- | JIekmoHHbele, Ja-
nus ILJIHC OIIK-3.2 | TopHBIE ® caMOCTOsI- | OOpaTOpHBIE H ca-
TENbHBIE 3aHATUS O00y- | MOCTOSTEIbHBIC 3a-
YAOIUXCS B TEUCHHE | HATUS OOYydYarOIIHX-
yueOHOTro cemecTpa csl B TeUeHUe y4ed-
HOTO ceMecTpa
Cunmesupyemvie u  ne | OIIK-3.1 | Jlekumonnsle, maGopa- | JIekmoHHble, Ja-
cunmesupyemvie  koucm- | OIIK-3.2 | TopHpie u camocTosi- | OOpaTopHbBIE U ca-
PYyKyuu TENbHBIE 3aHATUS O00y- | MOCTOSTENIbHBIC 3a-
YAOIUXCS B TEYCHHUE | HATUS OOYydYarOIHX-
yueOHOro cemecTpa csl B TeueHue y4ed-
HOTO ceMecTpa

2 ®opMBbI TEKYLIEr0 KOHTPOJIA

Texkynuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LEIBI0 ONPENEICHUS CTEIEHW YCBOCHUS
yueOHOT0 MarepHalia, CBOEBPEMEHHOTO BBISIBJICHUS U YCTPAaHEHUS HEIOCTaTKOB B MOATOTOBKE 0O0Y-
YaIOIIMUXCS U MPUHATUS HEOOXOJAUMBIX MEp 10 COBEPILIEHCTBOBAHUIO METOJIUKU IPENOAaBaHUs yueo-
HOM JMCLUMILIMHBI, OpraHu3aluy padboThl 00y4aromuXcsl B X0€ Y4eOHbIX 3aHATUN U OKa3aHHs UM UH-
JTUBUIYaTbHON TOMOIIIH.

K kxoHTpoJI0 TeKyllel ycrneBaeMOCTH OTHOCATCS IPOBEpPKA 3HAHUN, YMEHUN U HaBBIKOB 00Y-
YalOIIMXCS: Ha 3aHATUAX, [0 Pe3y/bTaTaM BbIIOJHEHUS 0Oy4JaroUMMUCS UHAWBUIYAJIbHBIX 3aJaHUi,
IIPOBEPKU KaueCTBA KOHCIEKTOB JIEKLIUN U MHBIX MaTEpUaJOB.

Tekymuit KOHTPOJB MO AUCHHUIUIMHE «OCHOBBI TPOCKTUPOBAHMS IIEKTPOHHOU KOMITOHEHTHOM
0a3bl» MPOBOJUTCS B BUJAE MIPOBEPKU 3a/laHUM, BBITIOJHAEMBIX CAMOCTOSITEIbHO U Ha J1aOOpaTOPHBIX
3aHSATUSIX, @ TAKXKE€ IKCIIPECC — ONPOCOB U 3aJaHUM IO JIEKIIMOHHBIM MaTepuaiaM U J1abopaTOPHBIM
paboram. YueOHble TOCOOUS, PEKOMEHyeMbIE JUIsl CAMOCTOATEIbHON PadOTHI U MOATOTOBKU K J1abo-
PaTOPHBIM 3aHATUSAM O0Y4YaIOIIUXCS MO AUCHUIIINHE «OCHOBBI IPOEKTUPOBAHMS AJIEKTPOHHON KOM-
MMOHEHTHOM 0a3bl», COAePIKAT HEOOXOAMMBIA TEOPETHUECKHUI MaTEpHall B KpaTKOH (opMe 10 KaKIOMY
13 pa3AesioB JUCLUIIINHBI.

3 ®opMbI IPOMEKYTOYHOT0 KOHTPOJIA
®opMOil TPOMEKYTOUHOTO KOHTPOJIA IO AMCLUUIUIMHE sABIsAeTcs sk3ameH. K sk3ameny
JOMYCKAlOTCsl ~ oOydwaromuecs, IOJHOCTbIO  BBINOJHMBIIME BCE BUIbl y4eOHOM  paboThI,
MPeAyCMOTPEHHBIE YYeOHBIM TIJIAHOM M HACTOAIIEH mporpammoit. dopma MpoBEACHUS IK3aMeHa —
YCTHBIH OTBET, MO YTBEPXKACHHBIM HK3aMEHALIMOHHBIM OuieraMm, cpopMylIHpOBaHHBIM C Y4ETOM
CoJIepKaHus y9eOHOU JUCITUTIIIUHBI.

4 Kputepuu oneHKH KOMIIeTeHIMI 00y4aroluXcs ¥ IKAJbI OlleHUBAHUS
Onenka cTeneHd (OPMHPOBAHUS KOHTPOJMPYEMBIX KOMIETEHIMH y oOyJaromuxcs Ha
pa3aMuYHBIX JTanmax uX (OpMHUPOBaHUS MPOBOIUTCS IPENOJaBaTe]eM BO BpeMs JIEKLHH,
KOHCYJIbTAIIMN M JJAOOPATOPHBIX 3aHATUH IO IIKAJIE OIEHOK «3aUYTCHO» — «HE 3a4TeHO». TeKymuid
KOHTPOJIb 10 JUCLHMILIMHE MPOBOJUTCS B BUE MPOBEPKU 3a/1aHUM, BBIMOIHIEMBIX CAMOCTOATEIBHO, U
Ha Ja00paTOPHBIX 3aHATHUSAX, A TAKXKE SKCIIPECC — OMPOCOB U 3aJaHUM MO JEKIMOHHBIM MaTepuagam




4

u nabopatopHbiM pabotam. DopMupoBaHHE y OOYYalOMIMXCS BO BpeMs OOy4YeHHUSI B CEMeECTpe
YKa3aHHBIX BbIII€ KOMIETEHIMHA Ha 3Tamnax JabopaTOpPHBIX 3aHIATHM W CAMOCTOSITEIBHOW pPabOThI
OLICHUBAETCS 0 KPUTEPHUSAM IIKAJIbl OLEHOK - «3a4TeHO» — «He 3auTeHo». OcBoeHue martepuaia
JUCUMIUIMHBI M JIOCTaTOYHO BBICOKAsl CTENEHb (POPMHUPOBAHUS KOHTPOIHPYEMBIX KOMIIETEHIUI
obyuarorerocst (9(PEeKTHBHOE W CBOECBPEMEHHOE BBIIIOJTHEHUE BCEX BHUIOB Yy4eOHOM palOTHI,
[IPEyCMOTPEHHBIX YUEOHBIM IJIAHOM U HACTOSIIEH MPOrpaMMOii) ciy’KaT OCHOBAaHHEM IS IOIyCKa
oOyuarolerocs K 3Tany IpoMeXyTO4HOM aTTeCTalliy - SK3aMEHY.

llenpto mpoBeaeHHs IPOMEXKYTOUHOM — arTecrauuMu  (dK3aMeHa) SBISETCS  IMpPOBEpKa
OOIIEKYTBTYpPHBIX, 00IIENTPO(hECCHOHATBHBIX B TPO()ECCHOHATBEHBIX KOMIETEHITUN, TPHOOPETEHHBIX
CTYIGHTOM TIPH W3YYCHHH IUCHHILIHHBI «OCHOBBI MPOEKTUPOBAHHS DJIEKTPOHHON KOMIIOHEHTHOU
0a3bI».

YpoBeHb TEOPETUYECKOH MOArOTOBKM CTYIEHTa OIpPEAEsSeTCs] COCTaBOM U  CTENEHbIO
(dbopMupoBaHHs TPUOOPETECHHBIX KOMIETEHIIMH, YCBOCHHBIX TEOPETUYECKUX 3HAHUI M METOJIOB, a
TaK)K€ YMEHHUEM OCO3HAHHO, 3()()EKTUBHO MPUMEHATh UX MPH PELIECHUM 3a/1ad IeJICHANPaBIeHHOTO
MIPUMEHEHMS] Pa3JIUYHbIX IPYIII MaTepPHaIOB B 3JIEKTPOHHON TEXHUKE.

DK3aMeH OpraHu3yercsi M OCYLIECTBISIETCA, KakK IpaBuio, B (opMme cobeceqoBaHUs.
CpenctBoM, OINpEAETSIONIUM COJIepKaHue cobeceoBaHMs CTYJIEHTa C 3K3aMEHATOpOM, SBIISIETCS
YTBEPKJCHHBIN SK3aMEHAIlMOHHBIN Ouier, coaepxanue koroporo omnpenensercs OIIOII u paboueit
IporpaMMol mpeaMera. DK3aMEHAIlMOHHBIN OWJIeT BKIIOYaeT B cels, Kak MpaBWio, JBa BOMpoca
OTHOCSIIIMXCS K TEOPETUUECKUM pa3JiesiaM JTUCIUIIIUHBL.

OneHke Ha 3aKIIOYUTEIIBHOM  CTAAMM  OK3aMEHa  II0JIBEpraroTcsl  YCTHBIE  OTBETHI
9K3aMEHYIOLIErocs Ha BOIPOCHI 3K3aMEHAI[MOHHOTO OuWjeTa, a TaKKe JOIMOJHUTEIbHBIE BOIPOCHI
JK3aMeHaTopa.

[IpumenstoTcs clieayronme KpUTepu OLIEHUBaHUs KOMIIETEHIINH (Pe3y/IbTaToB):

-YpOBEHb YCBOCHHUSI MaTepHalla, IpeyCMOTPEHHOTO MPOrpaMMON;
-yMEHHUE aHAJIM3UPOBAaTh MaTepHall, yCTAaHABJIUBATh IPUYMHHO-CIICCTBEHHbBIE CBSI3H;
- MIOJIHOTA, ApIrYMEHTUPOBAHHOCTb, YOEKIEHHOCTh OTBETOB HAa BOIIPOCHI;
-Ka4ecTBO OTBeTa (0011asi KOMIIO3ULUS, JIOTUYHOCTh, YOSKIEHHOCTb, 00111ast 3Py UL );
-MCIIOJIB30BAHUE JIOTOJIHUTEIBHON JIUTEpaTypbl HpPU MOATOTOBKE K 3Talmy IPOMEXYTOUHOMN
aTTeCTalUu.

[Ipumensiercs 4yeTbIpex0aabHas IKaisa OILICHOK: "oTINYHO", "xopouio",
"yAOBIETBOPUTENHHO", "HEYTOBIETBOPUTEIHHO'", UTO COOTBETCTBYET IIKAJIC "KOMIIETCHIINH CTYICHTA
MIOJIHOCTBhIO COOTBETCTBYIOT TpeboBanusaM PI'OC BO", "koMneTeHIMH CTyAE€HTa COOTBETCTBYIOT
tpeboBanusm OI'OC BO", "koMmereHIUH CTyJIe€HTa B OCHOBHOM COOTBETCTBYIOT TPeOOBaHUSIM
OI'OC BO ", " koMIeTeHIIH CTy/IeHTa He cOOTBETCTBYIOT TpeboBanusim GI'OC BO".

K omeHke ypoBHS 3HaHW W NMPAKTHYECKUX YMEHUN M HABBIKOB PEKOMEHIYETCS NPEIbSBIISATH
clenyrole ooIme TpedoBaHus.

«OTINYHON»:

ri1yOOKH€e U TBEpJIble 3HAHMS MPOrPAMMHOI0 MaTepuasia IporpaMMbl TUCHUIUIMHBI, TOHUMaHHE
CYILIHOCTH U B3aUMOCBSI3H pacCMaTpUBAEMBbIX SIBJIEHUH (ITPOLIECCOB);

MOJIHbIE, YETKHEe, JIOTMYECKH II0CJeI0BaTEeNbHbIE, IPAaBUJIbHBIE OTBEThl HA IIOCTaBJICHHbIE
BOIIPOCHI; YMEHHE BBIJIEJISTH [JIABHOE U JI€1aTh BHIBObI.

«Xopouo»:

JIOCTaTOYHO IOJIHBIE U TBEPJbIE 3HAHUS MPOrPAMMHOTO MaTepuajia JUCILUIUIMHBI, IPABUIBHOE
[MOHMMAaHHE CYLITHOCTH U B3aUMOCBSI3M pacCMaTPUBAEMBbIX SIBJIEHUH (IIPOLIECCOB);

MOCJIeIOBaTebHbIE, MPaBUIIbHbIE, KOHKPETHbIE, 0€3 CYIIECTBEHHbIX HETOUYHOCTEH OTBETHI Ha
MIOCTABJICHHbIE BOINPOCHI, CBOOOJHOE YCTPAHEHHE 3aMEUYaHUN O HEIOCTATOYHO IOJHOM OCBEUICHUH
OTJIEIbHBIX MOJ0KEHHH MPU MOCTAHOBKE JONOJHUTEIbHBIX BOIIPOCOB.

«Y10BJIETBOPUTEJIBLHO»:

3HAaHME OCHOBHOIO MPOTPAaMMHOIO Marepuaja AUCUUIUIMHBI, T[OHUMAaHHE CYIIHOCTH |
B3aMOCBSI3U OCHOBHBIX PacCMaTpPUBAEMbIX SBJIEHUH (IIPOLIECCOB):



MMOHMMAaHHE CYIIHOCTH 00CYX/IaeMbIX BOIIPOCOB, IPaBUJIbHBIE, 0€3 IpyObIX OMIMOOK OTBETHI Ha
[IOCTABJICHHBIE BOIIPOCHI, HECYIIECTBEHHbIE OIIMOKU B OTBETAX HA JOMOJHUTEIbHbIE BOIPOCHIL.

«HeynoB1€eTBOPUTEJIBHO»:

OTCYTCTBME 3HAaHUN 3HAUUTEIBHOM YacTH HPOrpaMMHOTO MaTepuaiga JAUCLMILIMHBL
HENpPaBWIbHBII OTBET XOTs Obl HA OJIUH U3 BOIIPOCOB, CYIIECTBEHHbIE U IPyOble OIMOKU B OTBETAX Ha
JOTIOTHUTEIbHBIE BOIIPOCHI, HETOMOHUMAHUE CYLTHOCTH HU3JIara€MbIX BOIIPOCOB, HEYMEHHE IPUMEHSATh
TEOPETUYECKUE 3HAHMSI IPU PELICHUHM NPAKTHYECKUX 3a]ad, OTCYTCTBHE HAaBBIKOB B OOOCHOBAaHUU
BBIJIBUTAEMbIX IIPEUIOKEHUI U IPUHUMAEMbIX PEILICHUN.

ITpu nByx Bompocax B Omsiere o01as OLEHKa BBICTABIISAETCS CIEIYIOIUM 00pa3oM: «OTIIMYHO»,
€CIIM BCE OLIEHKU «OTIMYHO» WIN OJHA U3 HUX «XOPOLIO»; «XOPOIIO», €cliu He 00Jiee OJHOM OLIEHKU
«yIlOBJIIETBOPUTEIIBHO»;  «yJIOBJIETBOPUTEILHO», €CJIM JBE OLEHKU  «YyJIOBJIETBOPUTEIILHO»;
«HEYJOBJIETBOPUTEIBHO», €CIU OJHA OLCHKA «HEYJOBJIETBOPUTEIBHO», a BTOpAasi HE BBIIIE YEM
«yJIOBJIETBOPUTEIILHO» WJIU JIBE OLIEHKU «HEYAO0BIETBOPUTEIILHOY.

5 TunoBble KOHTPOJIbHbIE BONPOCHI 110 JTMCHUIINHE
«OCHOBBI IPOEKTUPOBAHMS 3JIEKTPOHHOI KOMIIOHEHTHOM 0a3bD)

Ocnosuebie Buasl CBUC.
CymHocTh Tporecca mpoeKTupoBanust 1udpoBoro ycrpoiictsa Ha 6aze [IJINC.
OCHOBHBIE JIOTHUECKHE JIEMEHTHI LU(PPOBON TEXHUKH.
OcHOBHbBIE CUHTaKCHUECKHUE OJIOKH KOHCTPYKTOpPCKOro (haiiia Ha s3bike Verilog.
OcHOBHbBIE CUHTaKCHYECKHE OJIOKU UCIIBITaTeNbHOrO (haiina Ha s3bike Verilog.
[Topte! B Moayne uudposoro ycrpoiictBa. Haznauenue, TuIbl nopTos.
Omneparopsl initial u always, Ha3HaYEHUE, IPUMEHEHHE B UCIIBITATEIbHBIX (paiiax.
O6mactu npumenenus [TJIVC.

9. ®opmupoBaHue JOruYecKor QyHKIMHA U3 TaOIUIbl UCTUHHOCTH. COBEpIIICHHAS TU3BIOHK-
TUBHAsI HOpMaJIbHas popmMa.

10. ®opmupoBaHue JOTUUECKONU PYHKIMH M3 TaOIUIBI UCTUHHOCTH. CoBepIIeHHAs KOHBIOK-
TUBHAs HOpMaJIbHas popmMa.

11. KoMOuHanuoOHHBIE U MOCIEA0BATEIPHOCTHBIE JIOTHYECKUE CXEMBI.

12. Kommenrapuu B si3bike Verilog.

13. Cucremnsie 3a1auu, o0I1ee MpeICcTaBICHUE, HA3HAYCHHE U padoTa 3a71auu Sstop.

14. OcHOBHBIE 3Tallbl IOATOTOBKH MPOEKTa U €ro (PYHKIMOHAILHOTO MOJICJIMPOBAHUS B MTaKe-
te ModelSim.

15. Tlo6utoBbie oneparuu B si3bike Verilog..

16. Mogynu HuxHero ypoBHs. Onucanue U 00bsSBICHUE B IIPOEKTE.

17. TlpuHuun GyHKUMOHUPOBAHUS JBOMYHOTO JeHI(paTopa.

18. TlonmMeHHBIN U TIO3UIIMOHHBIN CITOCOOBI TTOAKITIOYCHHS. TIOPTOB MOJYJICH MPU 0OBSIBICHUN
9K3EMILISAPOB.

19. JdupexTtuBsl KoMIwisiTopa si3bika Verilog.

20. Peanu3anmsi BHyTPEHHUX 3JIEKTPUUECKUX LENEH B MOIYJISAX BEPXHETO YPOBHS.

21. Kommnaparop MHOropa3psiHbIX JaHHBIX.

22. Hcnonp3oBaHUE OTepaTopa assign Jis MOCTPOCHHS PYHKITMOHATBHON MOJIETN YCTPOMCT-

NN RO =

Ba.
23. TIlpouenypHsle onepaTopbl B KOHCTPYKTOPCKUX (paiiax.
24. Cpnoco0bl mpUcBavBaHUs BHYTPHU MIPOLIETYPHBIX OIIEPaTOPOB.
25. TlpoexTupoBaHHUE MOJIHOTO OJHOPA3PSAIHOTO CyMMATOPA.
26. Cymmaropsl MHOrOpa3psaHbIx yucel. [Ipumep npoexkTupoBaHusi.
27. YcnoBHsell onepatop 1f ... else B mpoLEAYpHOM OIEpPATOPE.
28. OmepaTtopsl BEIOOpaA case, casex, casez.
29. J-K tpurrep.
30. Onepatopsbl UKIIA.



31. TlocnenoBaTenbHble U apajienbHble 010ku B Verilog.

32. 3agauu u ¢pyukuuu B Verilog.

33. IIpaBuna pacmupeHus ONepaHa0B U IPUBEICHUS TUIIOB B OllEpalUsX.

34. HasnaudeHue ¥ BO3MOXKHOCTHU Ccpeibl MojenpoBanus ModelSim.

35. Hasznauenme u Bo3moxxkaoctu CAITP Quartus II.

36. Peructpsl caBura.

37. YupaBieHue BpEMEHEM B MPOLEAYPHBIX ONIEpaTOpPaX.

38. Kakum o6pa3zom obecrnieunTh pearupoBaHue oneparopa always Ha MoJI0KHUTENbHBIN U OT-
pHIaTeNbHBIN (POHTHI CHHXpOCHTHAJIA?

39. Kaxkue snemMeHTHI CIIMCKa pearnpoBaHus ornepaTopa always cienyer ucroib30Barh IS 1o-
CTpOCHHUSI KOMOMHAIIMOHHBIX YCTPOMCTB, a KaKUe IS MOCIIe0BATEILHOCTHBIX?

40. B kakux cimy4asx B IPOIEIypPHBIX OTIEPATOPax CieIyeT MPUMEHSITH OTIEPAIIHIO OJIOKH-
PYIOIIETO MPOLEAYPHOTO NMPUCBaNBaHUs, a B KAKUX HE OJIOKUPYIOMIEro?

41. Kakue criocoObl BBOJa ioruku npoekrta noauepkuBaet CAIIP Quartus?

42. B kakux ciydasx menecoodpasno ucnoib3oBath [IJIMC B kauecTBe 37IEKTPOHHON KOMIIO-
HEHTHOMW 0a3bl?

43. Kaxkue (puznueckre mpouecchl NPOUCXOIAT IPU KOH(UTYpUPOBAaHUU (TIPOTrpaMMHpPOBa-
Hun) mukpocxemsl [IJIMC?

6 MeTtoguyeckue mMaTepHaJibl, ONpele/siiolle NMPOLeAYPbl OLEHUBAHMS 3HAHUI, YMEHMI,
HABBIKOB M (MJIH) ONBITA 1eATEeJbHOCTH, XapaKTEePHU3YIOIMX ITaNbl (OpMHPOBAHHUSA KOMIIeTEHIIHIT

B kaudectBe METOAMUYECKHUX MAaTEpUANIOB, ONPENEISIIOIIMX MPOLEAYyphl OLEHUBAHUS 3HAHMIA,
YMEHHUM, HaBBIKOB M (WJIM) OMbITa JAESITEIbHOCTH, XapaKTepPU3YIOIUX JTamnbl (OopMUPOBaHUS
KOMIIETEHIIMI y 0O0y4aromuxcs, HCIOJIb3YIOTCA NEPEeYHH KOHTPOJIbHBIX BOIPOCOB, MPUBEIACHHBIX B
METOJAUYECKUX YKa3aHMSIX K JJaOOpAaTOPHBIM M CAMOCTOSITENIbHBIM 3aHATHAM O JucUuIuIiHE «OCHOBBI
MIPOEKTUPOBAHUS 3JIEKTPOHHOIN KOMIIOHEHTHON 0a3bl.

Kpome Ttoro, B nabopartopuu, riae HpoBOAATCS 1abopaTopHble pabOThl, Ha IMEPBOM 3aHSATHUHU
CTYIAEHTaM IMOJPOOHO W3JIAraloTCsl U B JajbHEHMIIEM PEKOMEHIYIOTCS JUIsl MOCTOSHHOIO MPUMEHEHUS
CHelHalIbHbIe METOJWYECKUE MaTepHalibl, PerjJaMeHTHPYIOIIUE MOPSAIOK IMPOBEIEHUs JIabopaTOPHBIX
paboT, opopMIIEHHS U 3aIIUTHI OTYETOB, NOPSAJOK U KPUTEPUH OLIEHKU MHCbMEHHBIX U YCTHBIX OTYETOB
oOyuarouuxcs 1o JUcUMIInHe (1ian ee yactu). K BeInoaHeHu o 1abopaTtopHOi paboThl HE I0MYCKaIOTCA
CTYIEHTBI, He 0()OPMHUBIIKE OTUETHI 110 Ja0OPATOPHBIM pabOTaM WM HE 3allUTUBLINE OTYETOB MO JBYM
paboTtam.

Memoouueckue mpebosanusn K 0ghopmienuro omuenos no 1adopamopHsvim pabomam
Ortyet 1o 1a6opaTopHOI pabOTe IOHKEH COJICPIKATh CICAYIOIIIE YIEMEHTHI:
— HOMeEp, Ha3BaHHe U 1ENb PabOThI;
— YepTEeX NPUHLAIAAIBHON JIEKTPUIECKON CXEMBL, BBITIOJIHEHHBIN KapaHIAoM I10 JIMHEMKe
¢ coomonenuem TpedoBanmii ECK/I;

— TEKCT KOHCTPYKTOPCKOTO (paiiia;

— TEKCT UCTIBITATEILHOTO (paiina;

— OCIMJUIOrPaMMBbI BXOJTHBIX U BBIXOJJHBIX CUTHAJIOB MOJIETIMPYEMOIO YCTPOICTBA;

[Tpu BemMOHEHHNN JTA00PATOPHOM PAOOTHI KAKAOMY CTYZICHTY HEOOXOIMMO MMETh TIOJTHOCTHEO O(hOpMITEH-

HBIN OTYET IO PaHEe BHINOJIHEHHOHM pabOTe M OTYET 10 BHITIOJIHAEMOM paboTe, CoIeprKaliiiii BCe TIEPEUMCIICHHBIC
AJIEMEHTBL.

Memoouueckue mpebosanusn Kk cmpykmype aHaiumu4ecko20 0muema no camoCmoAmenbHou
pabome:
1) TuTynbHBIN JHCT;
2) Yactb | — «AHanmuTHueckast 4acTby» - aHAJIN3 pasjiena MHAUBUAYAIbHOTO 3aJaHus 10 TUCIH-
IIMHE, GOPMYIHPOBKA AKTYaJIbHOCTH TEMBbI, LEJIH U 3a]1a4 pa3pabOTKU WM UCCIENOBaHUS 00bEKTa U
npeaMeTa pa3padoTKH UM HCCIIEA0BAHUSI, OLIEHKa COBPEMEHHOI'O COCTOSIHUS U3y4aeMoil MpoOIeMbl;
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3) Yacts Il — «OcHOBHAs 4acThy» - Pe3yabTaThl BHITIOJHEHUS] OCHOBHOM YacTH pa3/iesia HHIUBH-
NyalbHOTO 3aJaHus M0 JAUCUHUIUIMHE (0030p HAyYHO-METOANYECKUX MH(OPMALMOHHBIX HCTOUYHUKOB -
COBPEMEHHBIX HaydHBIX cTaTell U MOHOrpaduil Mo Teme, BBISIBIEHUE BOIPOCOB, TPEOYIOIIUX YIiy0-
JIEHHOTO U3y4eHHUsI; pOopMUPOBaHHE U 000CHOBaHHE COOCTBEHHOM TOUKHU 3pEHUS HA paccMaTpUBaeMble
poOeMbl U BO3MOXHBIE IYTH UX pa3pelieHus; He0OX0IMMbIe pacyeThl, MOAEIUPOBAHNE U JIPYrHe
3aJlaHusl, IPEyCMOTPEHHbIE TEMOW CaMOCTOATEIbHON paboThl. MaTepuan He J0JKEH UMETh TOJIBKO
KOMITWJISITUBHBIA XapakTep, HO 00jajaTh HOBU3HOM, MPAKTUUYECKOW 3HAYMMOCTBIO, OTPaKaTh TOUKY
3peHusi aBTOpa Ha U3ydaemble IPOOJIEMbI U PE3YIbTaThl IPOJIEITAHHON pabOTHI.

4) Yactp Il — «3axmoueHune» — 3akiIF0U€HUE U BBIBOJBI 110 pe3ysibTaTaM BBIIIOJIHEHHON pabo-
THI,

5) Cniucok MCnoJIb30BaHHBIX HAYYHBIX U HAYYHO-METOAMYECKUX UCTOYHUKOB;

6) IIpunoxxenus (Mmpu HEOOXOAUMOCTH).

dopMupoBaHUe y OOydYalOMUXCA BO BpeMs OOy4YeHHsS B CEMECTPE YKa3aHHBIX BBIIIIE
KOMIIETEHIIMII Ha »3Tanax JIabopaTOpHBIX 3aHATUH (MOcie Kaxaod JabopaTopHOM paboThl) U
CaMOCTOSITENIbHON pabOThl (Ha KOHCYNbTAlUSX) OLIEHMBAETCA MO KPUTEPUSAM IIKaJIbl OLIEHOK -
«3aYTEHO» — «HE 3aYTECHOY.

Onenku "3aureHO" 3aciyXuBaeT oOOydawooluics, OOHApYKUBIIUKW 3HAHUS OCHOBHOTO
yueOHOro Marepuana B o0beme, He00X0AUMOM Ui JajibHelmel yueObl 1 npeacTosieil paboTsl Mo
npodeccu, 3HaKOMBIM ¢ OCHOBHOH JINTEPATYpOl, pEeKOMEH/I0BAaHHOM MPOrpaMMOH, CIIPaBIISIOIINICS
C BBINOJIHEHHEM I'paduKa U cOAepKaHUs 3aJaHUi, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM M HACTOSIIEH
IIPOrpaMMoOi.

Onenka "He 3auTeHO" BBICTABISETCS 00ydarolIEeMYycs, OOHAPYKUBIIEMY MPOOENbl B 3HAHUAX
OCHOBHOTO y4eOHOIO MaTepuaa, JOMyCTUBIIEMY MPUHIIMIHAIbHbIE OIINOKY B BBIIIOJIHEHUH 3aJJaHUH,
MPEeyCMOTPEHHBIX YU€OHBIM IJIAHOM U HACTOALIEH MporpaMMoi.

1 IlepedyeHb KOMIIETEHUMI ¢ YKa3aHHEM ITANOB UX (popMHUpOBaAHMSA

B cootBercTtBUM C TpeboBaHUAMHU (penepaTbHOTO TOCYIAapCTBEHHOTO 00pa3oBaTeNIbHOTO
CTaHJapTa BBICIIET0 0Opa30BaHMS 0 HANIPABJICHUIO MOArOTOBKH OakanaBpoB 11.03.04 «DnekTpoHnka
U HAHOAJIEKTPOHUKA» IIPU OCBOECHHUU JUCHUIUIMHBI «OCHOBBI MPOEKTUPOBAHUS DIEKTPOHHOM
KOMIIOHEHTHOU 0a3b» dopmupytorcs cieayromue komnerenumu: OINK-2, OINK-7, TIK-1, I1K-3, T1K-
5.

VYkazaHHble KOMIETEHIIMH (POPMUPYIOTCS B COOTBETCTBUH CO CJIECAYIOUIUMU ITAIIAMU:

1) dbopmupoBanue M pa3BUTHE TEOPETUUECKUX 3HAHUM, HPEIyCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIUSAMU (JIEKLIMOHHBIE U JJAOOpaTOpHbIE 3aHATHUS, CAMOCTOSITENIbHAs paboTa CTYAEHTOB);

2) mpuoOpeTreHne M pa3BUTHE MPAKTUYECKUX YMEHHM MPeayCMOTPEHHBIX KOMIIETEHIUSIMU
(;rabopatopHbIe pabOTHI, CAMOCTOSATENbHAS pad0Ta CTY/ICHTOB);

3) 3aKkpervieHHe  TEOPETUYECKUX  3HAHWM, yMEHMM U  [PaKTUYECKHMX  HABBIKOB,
MIPEyCMOTPEHHBIX KOMIIETEHLUSAMHU, B XOJI€ BBINOJIHEHHUS KOHKPETHBIX 3aJaHMi Ha J1ab0paTOpHBIX
paboTax M MX 3aIIMTaX, OTBETOB HAa TECTOBbIE 3a/aHus (TEKYIIMIl KOHTPOJIb), a TaKXkKe B IpoLecce
MOATOTOBKH U CAAYU OTYETOB [0 CAMOCTOSITEIbHON padoTe U AK3aMeHa (IPOMEKYTOUHBIA KOHTPOJIb).

2 Onucanue moka3ateseili M KpUTepHeB OLEHMBAHUSI KOMIIETEHUMIl HA pa3jJMYHBIX
Tanax ux (popMHUpPOBAHHSA, ONMCAHNE LKA OLeHUBAHUS

ChopMupoBaHHOCTh KaXJIOW KOMIIETEHIIMM B paMKaX OCBOCHHS JIaHHOM JUMCIUILIMHBI
OLICHUBAETCS 10 TPEXYPOBHEBOH ILIKAJIE:

1) MTOPOTOBBIM YPOBEHD SIBIIECTCS 00S13aTEIBHBIM TSI BCEX 00YUYaIOIIMUXCS IO 3aBEPIICHUH
OCBOEHUS JUCLUILIUHBL,

2) MIPOJIBUHYTHII YpOBEHb XapakTepu3yercs IPEBBILICHUEM MUHUMAaJIbHbIX
XapaKTEePUCTUK CPOPMUPOBAHHOCTH KOMITETEHIMH 110 3aBEPILIEHUN OCBOEHUS JUCLUILINHBL;

3) STAJIOHHBI YPOBEHb XapaKTEPU3YETCS MAKCUMAIBHO BO3MOXXHOW BBIPAKEHHOCTBIO
KOMIIETEHIIUI U SBJISETCS BXKHBIM KaUYECTBEHHBIM OPUEHTHUPOM JIJIsl CAMOCOBEPLICHCTBOBAHMS.



[Ipu nocrarounom kadectBe ocBoeHus Oosiee 80% NpUBENCHHBIX 3HAHUN, YMEHUIM U HaBBIKOB
IIPENOAABATENb OLICHUBAET OCBOCHME JTAHHOM KOMIIETEHIIMM B paMKaxX HAacTOSIIEH AWCIUIUIMHBI Ha
STAJIOHHOM YpOBHE, NpU ocBoeHuHn Oosiee 60% NprBENEHHBIX 3HAHUI, YMEHMH U HaBBIKOB — Ha
IIPOJIBUHYTOM, IpU ocBoeHUU Oosiee 40% NMpUBEIEHHBIX 3HAHUN YMEHUI U HaBBIKOB — HA IOPOTOBOM
ypoBHe. [Ipu ocBoenun menee 40% mNpuUBENEHHBIX 3HAHUM, YMEHMH M HAaBBIKOB KOMIIETEHIUS B
paMKax HacTOSIIEH JUCHUIUIMHBI CYHUTAETCS HEOCBOCHHOM.

YpoBeHb Cc(POPMHUPOBAHHOCTH KaXJOM KOMIIETEHIIMA HA pa3JIMYHBIX JTamax ee
(dbopMHpOBaHUS B MIPOLIECCE OCBOCHMSI TAHHOM AUCLHUIIIIMHBI OLIEHUBAETCS B XOJI€ TEKYILEr0 KOHTPOJIA
YCIIEBAEMOCTH M MPEICTABICHO PA3JINYHBIMU BUJAMU OLIEHOYHBIX CPEJCTB.

Onenke chopMUPOBAHHOCTH B paMKax JIaHHOM JUCLUILIMHBI MOJUIEkKAT EPEUUCICHHbBIE HUXKE
KOMITIETEHIIUH.

OIIK-2 - CiocoOHOCTb BBISBIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh IPO0OJIEM, BO3HUKAIOLIUX B
X0Jie Mpo(hecCUOHANIbHOMN JeATeIbHOCTH, IPUBJIEKATh IS UX PELIEHUS COOTBETCTBYIOIIMM (U3UKO-
MaTeMaTHYECKUI amnmnapar.

OIIK-7 - CnocoOHOCTHIO YYMTHIBaTh COBPEMEHHBIE TEHICHLUU pPa3BUTUS DJIEKTPOHUKH,
U3MEpPUTENbHON U BBIYUCIMTEIBHOW TEXHUKH, MHPOPMAIIMOHHBIX TEXHOJOTMH B  CBOEH
npodecCHOHATBHON IeATETLHOCTH.

[1K-1 - CnocoOHOCTH CTPOUTH IIpocTeiine pu3nuecKue 1 MaTeMaTuyecKue MoJIeH puoo-
POB, CXEM, YCTPOICTB U YCTAHOBOK IEKTPOHUKU ¥ HAHOAIEKTPOHUKH PA3IMYHOTO (QYHKIIMOHAIBHOTO
Ha3HA4YEHMS, a TAKXKE UCIOJIb30BaTh.

IIK-3 - T'OoTOBHOCTH aHaIM3UPOBATh M CHUCTEMATHU3UPOBATH pE3YJbTaThl HCCIEIO0BAHUM,
[IPEJICTaBISATh MaTepuajgbl B BHUJAE HAYYHBIX OTYETOB, IyONMKAlMi, Npe3eHTalui CTaHJapTHBIE
IIPOrPaMMHBIE CPEICTBA UX KOMIIBIOTEPHOT'O MOJIEITUPOBAHMSL.

I1K-5 - ['0TOBHOCTb BBINIOJIHATH pacueT U MPOEKTUPOBAHUE 3JIEKTPOHHBIX IPUOOPOB, CXEM U
YCTPOICTB pa3iuyHOro (yHKIMOHAIBHOTO HA3HAUEHUS B COOTBETCTBUM C TEXHHYECKUM 3aJJaHUEM C
HCIIOJIb30BAHUEM CPEJICTB aBTOMATHU3aLUU IIPOCKTUPOBAHMS

Kputepuu orieHrBaHus IPOMEKYTOUHON aTTECTAllMU MIPE/ICTaBIeHbI B Ta0nuie 1.

Tabnuna 1 - Kpurepuu olieHuBaHusl IPOMEXYTOYHOM aTTecTaluu

IlIkaa oneHMBaHUA Kpurepuu oueHuBanus

«OTJIMYHO» CTYAEHT JOJIZKeH: IIPOJAEMOHCTPUPOBATH TIIyOOKOE€ M IPOYHOE
YCBOCHHME 3HAaHMM MaTepuala; HMCYEPIBIBAIOLIE, IMOCICI0BATENBHO,
rPAMOTHO M JIOTUYECKHM CTPOMHO W3JIOKUTh TEOPETUYECKUU
MaTepual; NpaBuiIbHO (GOPMYIUPOBATH ONPEAEICHUS; YMETh CAEIaTh
BBIBOJIbI 110 H3JIaraéMOMy MaTepuainy; Oe3ynmpeyHO OTBETUTb HE
TOJIbKO Ha BOIPOCHI OMiieTa, HO U Ha JIOTIOJHUTEIbHbIE BOIPOCHI B
pamkax paboueil mporpaMMmbl JUCHUIUIMHBI; MPOJAEMOHCTPUPOBATH
YMEHHE  MPAaBWIBHO  BBIIOJHATH  IPAKTHYECKHE  3aJaHus,
IIPEAYCMOTPEHHBIE IPOTPAMMON.

«Xopouo» CTYeHT J0JIsKeH: MPOJEMOHCTPUPOBATh JOCTATOYHO MOJHOE 3HAHUE
MaTtepuana; IpoJeMOHCTPUPOBATh 3HAHWE OCHOBHBIX TEOPETUYECKUX
MOHATHM; JOCTATOYHO IIOCJIEI0BATEIbHO, IPAMOTHO M JIOTMYECKU
CTPOMHO  M3JaraTh MaTepuall; YMETb CJeJlaTh  JIOCTaTOYHO
000CHOBaHHbIE BBIBOJBI 110 HM3JIara€MOMY MaTepually; OTBETUTh Ha
BCE BOIIPOCHI OmiieTa; HPOJEMOHCTPUPOBAThH YMEHHME IPABUIBLHO
BBINIOJIHATH MPAKTUYECKUE 3a/1aHUs, IPEYCMOTPEHHBIE IPOrPaMMOIii,
IIPU 3TOM BO3MOYKHO JOIYCTUTh HENPUHIIUIHAIBbHbIE OIIHOKH.

«Y/IOBJIETBOPUTEJIBLHO» | CTYAEHT J0JIKEH: MPOJEMOHCTPUPOBATh 00Iee 3HAHUE H3Y4aeMOTO
MaTepuala; 3HaTb OCHOBHYIO PEKOMEHAYEMYIO0 IpOTPaMMOi
IUCUUIUIMHBL  Y9eOHYIO JIUTEpaTypy; yMETb CTPOUTH OTBET B
COOTBETCTBUH CO CTPYKTYPOH M3JIaraeéMoro BOIPOCa; IOKa3aTh oomiee




BJIaJICHUE TMOHATHIHBIM amnmnapaToM IUCHUIUIMHBL, YMETh YCTPaHUTh
JOTIYILIEHHbIE MOTPEIIHOCTH B OTBETE HA TEOPETHUYECKHE BOIPOCHI
W/WIM TpU BBINOJIHEHUU MPAKTUYECKUX 33JaHUM O] PYKOBOJCTBOM
npenojasatens, Jgubo  (IpU  HENPaBWJIBHOM  BBINOJHEHHUH
MPAKTUYECKOr0 3aJaHusl) MO YKa3aHWUIO IMPErojaBaTelis BBIIOJIHUTD
Jpyryue NpakTHUYeCKUe 3aJJaHusl TOrO XKe pasjiesa JUCIUIUIMHBIL.

«HEYJTOBJIETBOPUTEIbHO» | CTABUTCA B CJIy4Yae: HE3HAHUS 3HAYUTEIBHON YacTU MPOrPaMMHOTO
Marepuaia; He BJIQJCHHS TOHATHUMHBIM amnmnaparoM JIUCIHUIUIMHEL;
CYIIIECTBCHHBIX OIIMOOK TpPHU H3JIOKEHUHW Y4eOHOTO Marepuana;
HEYMEHHUS CTpPOUTh OTBET B COOTBETCTBHH CO CTPYKTypO#
M3JIaraéMoro BOTMPOCA; HEYMEHHUS JIeJaTh BBIBOJBI IO U3JIaracMoMy
Marepuany. Kak nmpaBuiio, orieHKa «HEYIOBICTBOPUTEIHLHOY» CTABUTCS
CTyJIGHTaM, KOTOpblEé HE MOTYT MPOJOIKUTH OOYy4YeHHE TIO
oOpasoBaTebHONM MporpaMMe 0e€3 JOTOJHUTEIBHBIX 3aHSATHU 110
COOTBETCTBYIOILIEH  AUCHMIUIMHE ((POpPMUPOBAaHUS U  Pa3BUTHUSA
KOMIIETEHIIMH, 3aKpeIUICHHbIX 3a JaHHOW aucuuruinHol). OreHka
«HEYIOBJIETBOPHUTEIILHO» BBICTABIISACTCA TAKXKE, €CIIM CTYJAEHT TOCIIe
Hayaja 9K3aMEHa OTKa3aJCs €ro CaaBaTh WIM HapylmIui MpaBUiia
cIaud 9K3aMeHa (CIHUCBHIBAJ, TOJCKAa3bIiBall, OOMAaHOM TIBITAJICA
MOJTYYUTh 00JIee BHICOKYIO OIICHKY H T.II.).

3 TunosBble KOHTPOJBHBIC 3aIaHUA WM MHBIC MaTEpHaJbl, H606XO)II/[MI)IC AJIsi OICHKH
3HaHI/II7[, yMeHHﬁ, HAaBbBIKOB H (I/IJ'II/I) onbiTa Jd€ATCJIBHOCTH, XapPaKTCPU3YIOLIUX ITaIllbl
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIINil B nmpouecce 0OCBOCHUs oﬁpasoBaTe.m)Hoﬁ IporpaMmmbl

[Ipumepsl 3anaHuii 1 KOHTPOJBLHBIX BOINPOCOB K JIA0OPAaTOPHBIM padbOTaM, BBIIOJIHAEMbBIM
JUIsT  TPUOOPETeHWST W Pa3BUTHS 3HAHMW W TMPAKTUYECKUX YMEHUH, MPETyCMOTPEHHBIX
KOMIIETCHIIUAMMU.

JladopaTopnasi pa6ora Ne 3
MaccuBbl IPAMUATHBOB

Ilens paboOTBI — OCBOCHHE MOATOTOBKU IPOEKTOB, BKJIOYAIOIIMX HCIIONB30BAHHE MACCHBOB IPUMHTHBOB U
MIPUMUTHBOB OydepoB ¢ z-cocTosiHueM. [IpuMeHeHHe oneparuii CpaBHEHUS U YIPaBJIAIOIIEro oneparopa if .. else
BHYTPH MPOIEAYPHOro onieparopa always.

2. [lopsanok BHINOTHEHUsA PaGOThI
1. Co3natp Ha si3bike Verilog B makere ModelSim ¢ ncrionp3oBaHreM MaccuBa IPUMUATHBOB JIOTUKH U TIPUMUTHBA
Oydepa ¢ Z-cocTrosHHMEM TPOEKT KOMIIApaTropa 8-pa3psyIHBIX [BOWYHBIX YHCEN C BXOAOM pa3pemieHus padoTHI.
KommapaTtop momkeH (opMupoBaTh Ha BBIXOJE JIOTMUECKOE 3HAYEHHE EIUHMIBI TPH COBIIAJICHHH BCEX pPa3psiaoB
CpaBHHMBAaEMBIX YHCEJ M 3HAUEHUE HYJIS B IPOTUBHOM ciydae. Kpome nByX BOCEMHPa3psIHBIX BXOAOB JUIs CPAaBHHBAEMBIX
JIAaHHBIX KOMITapaTop JIOJDKEH ObITh CHAOXKEH YIPABIISIOIIUM BXOAOM pa3pelleHns: paboThl, KOTOPBII MPH MOCTYIICHUU Ha
HETro eMHUIBI TPAHCIUPYET Ha BBIXOJ] pE3YJIbTAT CPABHEHHUS, a TIPH MOCTYIUICHUH HYJIS IEPEBOIUT BBIXOA B Z-COCTOSIHUE.

Puc. 3.1. Cxema BO3BMOXXHOTO BapHaHTa peasin3aliii 8-pa3psiHOro KoMmaparopa
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IIpumep cxemHO# peann3aluu KoMrapaTopa npuBeieH Ha puc. 3.1.

2. TlomroroBuTh HUCHBITATENbHBIA (Daiil K MPOEKTY KOMIApaTopa, OTKOMITMIMPOBATH (aiibl HpoeKTa W,
MIPOMOJIETUPOBAB MPOEKT, YOSIUTHCS B €r0 padOTOCIIOCOOHOCTH MIIH BBISIBUTH UMEIOIINECS OLIMOKH.

3. Co3pmaTe BTOpOW BapHaHT IPOEKTa 3TOr0 K€ KOMIIapaTopa C HCIOJIB30BaHHUEM OIEpaTopa HENpEephIBHOIO
NPUCBAaMBaHMUs assign W MOOWTOBBIX oONepanuid Haj 8-pa3psOHbIMA BXOAHBIMU AaHHbIMH. s (opmupoBaHus
UTOTOBOTO pe3yibTaTa cpaBHeHHs (cM. sneMeHT dd Ha puc. 3.1) NpUMEHHTh yHApHYIO MOOMTOBYIO omeparwio. [is
obecrieueHnst (YHKIMH pa3pelieHus] padboThl ¢ MOMOIIBIO YIIPABISIOMIET0 BXO/A UCIOIB30BaTh MPOLEAYPHBIN onepaTrop
always, KOTOpBIl Oyner pearMpoBaTh Ha JF000€ M3MEHEHHE pe3yNbTaTa M YIPAaBISIONIEro Bxoaa. BHyTpu omepartopa
always pa3MecTUTh YCIOBHBIA omeparop if .. else, KOTOpbIH OOECIIEUUT BHIOOP MEXKAY IOJaueil Ha BBIXOA
pe3yabpTaTa CpaBHEHMS U MEPEBOIOM BBIXO/A B Z-COCTOSHUE.

4. Vcnionp3yst UCTIBITATENBHBIHN (aiiyl, MOATOTOBIEHHBIN B M. 2, IPOMOJIEITUPOBAB HOBBIH MPOEKT, YOEIUTHCS B €r0
paboTOCIIOCOOHOCTH MITH BBISIBUTH MMEIOIIHECS OLTHOKH.

5. TloBroputh mn. 3 u 4 i TPEThero BapuaHTa KOMIIApaTopa, B KOTOPOM Ui TONY4eHUs pPe3ysbTara
UCIIONIB3YETCsl OIepalsi CPaBHEHUS MHOTOpPA3psIHBIX JAaHHBIX, a (YHKIMOHHPOBAaHHWE BXOJa pa3peuieHHs padoThI
peann30BaHO aHAJOTWYHO II. 3.

6. [TonroToBUTH OTYET.

3. KoHTpoJibHBIE BONPOCHI

. [lobuToBBIE OMEpaLH.
. YHapHbIe TOOUTOBEIE OIEpaIHH.
. Onepanuu cpaBHEHHS U ONEPAIMN HISHTHYHOCTH.
. [IpuHIMT paboTHI KOMIIApaTOpa MHOTOPA3PSITHBIX JIaHHBIX.
. [IpumuTHBEHI Oy(QepoB ¢ yrpaBsieMbIM BBICOKOUMIIEAAHCHBIM COCTOSIHUEM BBIXO/IA.
. Ucrionp3oBaHue B MPOEKTE MaCCHBOB MPUMHUTHBOB M MOYJIEH.
. [IpouienypHslii onepatop always.
. YcnoBHbli ortepatop 1f ... else B IpoOlEIypPHOM OIepaTope.
9. Kakoli W3 BapuaHTOB peanm3aluu IM(POBOro KOMIIApAaTopa, BBHIIOJIHEHHBIX B pabore, siBIsieTcs Hambosee
yIa4HbIM?
10. KakoBo Ha3HaueHHe NUPPOBOro KoMmapaTopa?

03N DN h W —

[TonHplil nepedyeHb 3aJaHMii ¥ BONMPOCOB K JA0OPATOPHBIM PAabOTaM, BBIIOJHSAEMBIM IS
MpUOOpPETEHUsT U Pa3BUTUS 3HAHUM M MPAKTUYECKUX YMEHHUH, IPEIyCMOTPEHHBIX KOMIIETEHIUSIMHU,
MIPUBEJCH B COOTBETCTBYIOLIUX METOJUYECKHUX YKa3aHUSX.

1. OcHOBBI NMPOEKTHUPOBAHUS 3JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl (4acTh 1): MeToaumyeckue
yKazaHus K J1abopatopHbeiM pabortam / Pszan. roc. paguorexH. H-T; cocT. A. C. AmuxmuH.— Ps3ans:
PI'PTYVY, 2012. - 36 c.

2. OCHOBBI NPOEKTHUPOBAHUS DJIEKTPOHHON KOMIIOHEHTHOW 0a3bl (4acTh 2): METOAUYECKUE
yKazaHusl K jJabopatopHbiM pabotam / Psszan. roc. paguotexH. H-T; cocT. A. C. AmmxmuH.—Psi3anb:
PI'PTYVY, 2014. — 44 c.

CHuCOK THNMOBBIX KOHTPOJBHBIX BOMPOCOB IS OIICHKH YPOBHS c(hOPMHUPOBAHHOCTH 3HAHUH,
YMEHHUH ¥ HaBBIKOB, MTPEIYCMOTPEHHBIX KOMITETCHIIUSAMHU, 3aKPEIUICHHBIMU 32 TUCIUTIIIMHOM.
OcHOBHBIE CHHTAaKCHYECKHE OJIOKH KOHCTPYKTOPCKOTO dhaiiia Ha si3bike Verilog.

OcHOBHBIE CHHTaKCHUYECKHE OJIOKU UCTIBITaTeIhHOTO (haiina (testbench) Ha s3pike Verilog.
[Topte! B Moayne uudposoro ycrpoiictBa. Hasnauenue, Tuibl nopTos.
[Tepemennrie TNa wire u reqg. HazHaduenue, 0ObsABICHNE, 0COOCHHOCTH.

5. [pumuTuBel OyneBbix QyHKIMM B s13bike Verilog. Tabmuipl HCTUHHOCTH, OOBSBICHUE, CIIO-
COOBI TIOJIKITFOYEHHSI BXOJIOB M BBIXOJIOB.

6. Oneparop assign, Ha3HAYEHHE, 0OCOOCHHOCTU MPUMEHEHHS.

7. OObsIBICHHE FK3EMILIAPA MOIYJIsl BHYTPH HCIBITATEIBLHOTO (ailia.

8. Omeparopsl initial u always, Ha3HaUYeHWE, IPUMEHEHUE B UCIIBITATEIBHBIX (haiiiax.

9. IlpuMeHeHHE BPEeMEHHBIX 3a/IEPXKEK TPU MOJICITUPOBAHHH.

10. Cucremnsie 3amauu, od1Iee MpeACcTaBiICHUE, HA3HaYeHUE U paboTa 3a1aun $Sstop.

11. OcHOBHBIE 3Tarbl MOATOTOBKH MPOEKTa M €r0 ()YHKIHOHAIHLHOTO MOJICTUPOBAHHS B MTAKe-

b=



11

Te ModelSim.

12.
13.
14.
15.

[ToburoBeie onepauuu B si3bike Verilog.

OObsBIIEHNE IK3EMILISIPOB MOAYJIEH HUKHETO YPOBHS B IPOEKTE.

Onwucanue MOAIyJei HIYKHETO YPOBHSI.

[To3unmoHHKIH cIT0CO0 MOIKITIOYEHUS TIOPTOB MPUMHUTHBOB M MOJIYJICH NP 0OBSBICHUN

9K3EMILISIPOB.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

[ToumeHHbIH cIOCOO MOAKIIIOUEHUSI IOPTOB MOAYJIEH IPU 0OBSBIECHUU 3K3EMILISIPOB.
Peanu3zanust BHyTpeHHUX 3JIEKTPUUYECKUX LIETIeH B MOAYJISIX BEPXHETO YPOBHSI.
[TpuHuyn GyHKIMOHUPOBAHUS JBOUYHOTO JAemudpaTopa.

[ToburtoBeie onepanuu.

YHapHbIe TOOUTOBBIE OIIEPALIHH.

Onepauuu cpaBHEHHsSI U OTIEpalluy UAEHTUYHOCTH.

[TpunHnun padboTsl KOMIIApaTOpa MHOTOPA3PAIHBIX TaHHBIX.

[TpumuTHBbl 6y(hepoB C yrpaBiasieMbIM BHICOKOMMIIEJAHCHBIM COCTOSTHUEM BBIXO/1A.
Hcnonp30BaHue B IPOEKTE MACCUBOB IPUMUTHUBOB U MOIYJIEH.

[Ipouenypusiii onepatop always.

VYcnosusrii oniepatop 1 £ ... else B mporeaypHOM orepaTope.

Kakoii u3 BapuaHTOB peainzanuu Hu(poBOoro KoMIaparopa, BHIIOJHEHHBIX B paboTe, sB-

nsiercst Haubosiee yauHbIM ?

28.
29.
30.
31.
32.
33.
34.
35.

KakoBo HaznaueHnue nudpoBoro kommnaparopa?

Kakue Bubl KOHCTAHT CyIIECTBYIOT B s3bIke Verilog?

Ha3nauenue u mopsiok NpuMEHEHHUs THIA JaHHBIX parameter.
Apudmernueckue onepanuu.

Omnepanuy KOHKaTCHAIIUU U THPAKHUPOBAHUSL.

[IpaBuna pacmupeHus onepaHaoB 1 MPUBEICHIS TUTIOB B OTIEPAIIHSX.
CriocoObl nepeonpeeneHusl KOHCTAHT THIa parameter.

PaboTa ogHOpPa3psAAHOTO TBOMYHOTO CyMMATOPA.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMMCHIO

3aBeaytowmii kadeapon M3
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