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OueHoyHble MaTepHalibl — 3TO COBOKYINHOCTH  Y4eOHO-METOJWYECKHUX  MaTepuasoB
(KOHTPONIBHBIX 3a/JIaHUl, OMUCAaHWK (OpPM M TPOIEAyp), MPEeIHA3HAUYECHHBIX IS OICHKH KauecTBa
OCBOCHHS OOYYaIOIIMMHCS JaHHOW JUCHUIUIMHBI KaK 4YacTH OCHOBHOM mpodeccHoHaIbHOM
00pa3oBaTeNbHON MPOTPAMMBEI.

[leap — OIEHWUTH COOTBETCTBHE 3HAHWW, YMEHUW W YpPOBHS MPUOOPETCHHBIX KOMIICTCHIIHH,
o0yJaromuxcs LeIsiM U TpeOOBaHUSM OCHOBHOM mpodeccHoHanbHOM 00pa3oBaTenbHON MPOrpaMMBbl B
X0/JIe MPOBEACHUSI TEKYILIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTaliu.

OcHoBHast 3amadya — 0OECMEYUTHh OILEHKY YPOBHA C(OPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX,
o0menpoeCCHOHAIBHBIX U MPO(PECCHOHAIBHBIX KOMITETCHIINM, MPUOOpETaeMbIX OOYYarOIIMMCS B
COOTBETCTBUH C STUMHU TPEOOBAHUSIMHU.

KoHTpons 3HaHUI TPOBOIUTCS B OPME TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOU aTTECTAIIHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCA C LENbI0 ONPENEICHUs] CTENEeHH YCBOEHUS
y4eOHOr0 MaTepuana, CBOEBPEMEHHOTO BBISIBICHHS W YCTPAHEHHUsS HEIOCTAaTKOB B IMOATOTOBKE
o0Oy4arolmuxcsi U MPUHATUS HEOOXOJUMBIX MEp IO COBEPUICHCTBOBAHUIO METOAMKHU MpernojaBaHUs
y4eOHOW AMCHUIIUHBI (MOMYIIS), OpraHu3aluu paboThl OOYYAIOMIMXCS B XOJ¢ YUCOHBIX 3aHITHU H
OKa3aHUsl UM MHIWBUYyaJTbHOM MOMOIIH.

K koHTpomo Tekymieil ycrneBaeMOCTH OTHOCSTCA NpPOBEpPKAa 3HAHHMM, YMEHHl W HAaBBIKOB,
MPUOOPETEHHBIX O0YYaIOIIMMUCSA B XOJ/I€ BBINOJHEHUS WHAMBHUAYAIbHBIX 33JaHUN Ha MPaKTHYECKHUX
3aHATHUSX U JabopaTtopHbiX pabotax. [lpu oneHMBaHUM PE3yabTATOB OCBOCHHS MPAKTUYECKUX 3aHATUN
u JabopaTopHbIX pabOT MNpHUMEHsieTcs IlIKajla OLEHKH <«3auTeHo — He 3aureHo». KoamdectBo
71a00paTOPHBIX U MPAKTUYECKUX PabOT U X TeMaTHKa olpeseseHa paboyeil mporpaMMon JUCIUILTUHBL,
YTBEPKIACHHON 3aBEIYIOIINM Kadeapoii.

Pe3ynbrar BBIMOMHEHUS Ka)KJOTO WHAWBUIYATBHOTO 3aJaHHs JOKEH COOTBETCTBOBATh BCEM
KPUTEPHUSIM OIIEHKH B COOTBETCTBHHM C KOMIICTEHIIUSIMH, YCTAHOBICHHBIMU MJI 3aJJaHHOTO pa3fela
JTUCIUIIAHBI.

[TpoMex)yTOUHBIN KOHTPOJb TO JUCIUIUIMHE OCYIIECTBISETCS MPOBEICHUEM OJK3aMEHa H
TEOPETUYECKOr0 3a4eTa.

dopma MpoOBEeNCHUs DK3aMEHAa — IMHUCHMEHHBIM OTBET MO YTBEPKIECHHBIM ADK3aMEHAIIMOHHBIM
ouneram, cOPMYIUPOBAHHBIM C YYETOM COJAEpX aHHs y4yeOHON AUCHMILIMHBL. B sK3aMeHanmoHHBII
OWsIeT BKJIIOYAETCS JBa TEOPETUUYECKUX BOMpOca M OJHA 3ajada. [locie BBIOTHEHUS MHCHbMEHHOMN
paboTel 00y4aeMoro MPOM3BOAUTCS €€ OIEHKA MPENoaBaTeNieM U, MPU HEOOXOTUMOCTH, MTPOBOIUTCS
TeopeTuyeckas Oecefa ¢ 00y4aeMbIM JIJIsl yTOUHEHUS SK3aMEHAIIMOHHOM OIICHKHU.



Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

Ne KonTposmpyembie pa3aesbl Kox konTposmmpyemoii | Bua, meron, popma
n/n AUCHUATLTHHBI KOMIEeTeHIHH OLIEHOYHOTO
(n1u eé yacTm) MepOonpUsITUS
Pasmen 1. Apudmernueckue u normyeckue | [K-1.1, TIK-1.2 3auer.
1 | ocHOBBI HU(POBON CXEMOTEXHUKU
3 | Pazgen 2. DnemenTHas 0a3a UPPOBBIX [IK-1.1, TIK-1.2 3aver.
BBIYHMCITUTENILHBIX YCTPOUCTB
3 | Pazmen 3. OCHOBBI aHAJIN3a U CUHTE3a [IK-1.1, TIK-1.2 3aver.
JIOTUYECKUX YCTPOUCTB KOMOMHAIIMOHHOTO
THUIA
4 | Pazgen 4 IIpoeKTHPOBAaHUE JTOTHUECKUX IIK-1.1, TIK-1.2 OTueTsl 10
YCTPONCTB KOMOMHALIMOHHOTO TUIIA 1a00paTOPHBIM
paboTtam.
3auer.

5 | Paszmen 5. Jlornueckue yCTpOMCTBa IIK-1.1, TIK-1.2 OTueTsl 0

MOCJIE0BATEIbHOCTHOTO THIIA 71a60paTOPHBIM
paboTtam.
3auer

6 | Pazmen 6. [{lubpossie aBTOMATHI IIK-1.1, TIK-1.2 3auer

7 | Paznen 7. [IpoMexxyTouHast aTTeCTalUs [IK-1.1, TIK-1.2 3auer

8 | Pa3zgen 8. DnementHas 6aza [IJIUC [K-1.1, TIK-1.2 DK3aMeH.

9 | Pazmen 9. CAIIP MAX+PLUS II cetn [IK-1.1, TIK-1.2 OTueTsl IO
1a00paTOPHBIM
pabotam.
OK3aMeH.

10 | Pasmen 10. S3bik onucanus anmaparyper | 1K-1.1, TIK-1.2 OtyeTsl IO

AHDL 1a00paTOPHBIM
pabotam.
DK3aMeH.
11 | Pasmen 11. Ilpumepst npoektupoBanus va | [K-1.1, TIK-1.2 OtyeTsl IO
si3pike AHDL 1a00paTOPHBIM
pabotam.
DK3aMeH.

12 | Pasgen 12. [IporpaMMupoBaHue U IIK-1.1, TIK-1.2 DK3aMeH.

pexonurypuposanue I[IJIMC

13 | Pasgen 13. [IpomekyTodHas aTTecTamnus [K-1.1, TIK-1.2 DK3aMEH.




Ilokazamenu u Kpumepuu 0600U{eHHBIX Pe3YIbMANO8 00yUeHUA

PesynbTaTel 00ydeHus mo [Tokazarenu Kputepuu onenku pesynprara
JTUCITUTUINHE OIICHKH
pe3ynbTara
K-1.1
3HaTE: OTBeTHI HA OO0yuaromuiics T0KEeH
COBPEMEHHOE COCTOSIHUE U KOHTPOJIbHBIE MPOJEMOHCTPUPOBATH 3HAHHE
TEHJCHIIUU Pa3BUTHUS UPPOBON | BOIIPOCHI apu(QMEeTUYECKUX U JIOTUYECKIX OCHOB
CXEMOTEXHHUKH, IPUHIIHITHI 1 U(POBON CXEMOTEXHUKHU, CUCTEM
TEXHOJIOTHH MPOESKTUPOBAHUS CUMCIICHUS, CIOCOOOB MPEACTABICHUS U
U(POBBIX YCTPOICTB, npeoOpa3oBaHus YUCEN U3 OJTHON CHUCTEMBI
MPUMEHSIEMbIX B ONITHKO- CUMCIICHUS B IPYTYI0, OCHOB alNreOpbl
AIIEKTPOHHBIX MPUOOpaxX U JIOTUKH, JIEMEHTHOU 0a3bl IU(POBBIX
KOMILIEKCaXx. BBIUMCIUTENbHBIX YCTPOUCTB Pa3HBIX
ITOKOJICHH .
YMerTs: OOyuarouuiicst JOJKEH
MPUMEHSTH CBOU 3HAHUS POJIEMOHCTPUPOBATH YMEHUE
U (POBOH CXEMOTEXHUKH K AHATM3UPOBATH KOMOMHAIIMOHHBIE CXEMBI,
PELICHUIO 33/1a4 MPOEKTUPOBAHUS 3aJJaHHbIE JTOTHYECKUMH (DYHKLIHAMU,
CPEICTB aBTOMATH3AINH U BBITIOJTHATH aHAIIU3 YCTPOMCTBA, 3aJaHHBIX B
yIpaBICHUS ONTUKO- BU/JIE CXEMBI, BBIMOJIHATH CHHTE3
AIIEKTPOHHBIMU MPUOOpPaAMU H KOMOMHAIIMOHHBIX CXEM IO TabJInIaM
KOMILIEKCaMH. UCTUHHOCTH, COCTABIISITh JIOTHYECKHE
GbyHKIMH Mo TabIuIaM HCTUHHOCTH U
CTPOUTH CXEMBbI HU(POBBIX YCTPONCTB Ha
JTOU OCHOBE.
Brnanets: OO0yuaromuiics T0KEeH
COBPEMEHHBIMH METO/IaMu cOopa MPOJIEMOHCTPHUPOBATH BIIAJICHHE
U aHalM3a uHdopMaluu 1o MH(OPMaLMOHHBIMU TEXHOJIOTUAMH,
U(PPOBON CXEMOTEXHUKE /TS 00€eCTeYnBaIOIIUMU IOCTOBEPHYIO
MPOEKTUPOBAHUS CPENICTB UH(OPMALIHIO O COCTOSHUU U Pa3BUTHH
ABTOMATU3AINH U YIIPABICHUS CPEICTB MPOEKTUPOBAHUS ITU(POBBIX
ONTHUKO-3JIEKTPOHHBIMU YCTPOMCTB.
npubopaMu ¥ KOMIUIEKCaMHU.
[1K-1.2
3HaTh. OCHOBBI U TEHIEHIIUU OTtBeTbl Ha OO0yyJarommiicst JOJIKEH
Pa3BUTHS TEXHOJIOTHM aHanu3a U | KOHTPOJIbHBIE MPOJEMOHCTPUPOBATH 3HAHUE XPOHOJIOTUU
CHHTE3a yCTPOHCTB LU(POBOIA BOIIPOCHI pa3BUTHS anmapaTHBIX CPEACTB LHU(POBOI

CXEMOTEXHHKH, IPUMEHIEMBbIC
IPY IPOEKTUPOBAHUHU ONTHKO-
3IIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB.

YMeTh: CUCTEMATU3HUPOBATh U

CTPYKTYPHUPOBATh IIOJIIY4YEHHYIO B
pe3yabTare aHajinsa

CXEMOTEXHUKH, UMETh IPEACTaBIECHUE O
pa3paboTKax BeIyUINX MPOU3BOIUTEICH
IPOrpaMMHUPYEMBIX JIOTHUECKUX CXEMaxX, UX
XapakTepUCTHKaX U chepe MpUMEHEHHS.

OO0yyJaromuiicst TOJIKEeH
POJICMOHCTPUPOBATh YMCHUE YUUTHIBATh
COBPEMCHHBIC TCH/ICHIIMH PA3BUTHS CPEICTB
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uHpopmaruio 1mo 1udpoBoi M (ppoBOI CXEMOTEXHUKH, UCTIONB3YS
CXEMOTEXHUKE IS PEIIECHUS UH(OPMaLINIO, pa3MEIIaeMylo Ha caiTax
npodecCHOHATBHBIX 3a]1a4

Brnagers. cmocob0amu moucka, OO0yuaromuiics T0KEeH

00paboTKM U aHAIH3a IIPOJEMOHCTPUPOBATh BIIAZICHHUE
nHpopmaruu 1o nudpoBo nHpopmarein 0 TEXHUYECKUX
CXEMOTEXHHUKE ISl peIICHUS BO3MOXKHOCTSIX COBPEMEHHBIX

3a/1a4 1o pa3padoTKe ONTHUYECKUX MH(OPMAIIMOHHBIX TEXHOJIOTUHN I TOUCKa
W ONTHUKO-3JIEKTPOHHBIX u orieHKU coBpeMeHHbIx CATIP.

nprOOPOB U KOMILIEKCOB.

Kpurtepuu oneHuBaHusI KOMIEeTEHUMH (Pe3y/JIbTATOB)

=

YPpOBEHb YCBOEHUSI MaTepuaia, MpeayCMOTPEHHOTO MPOTPAMMON.

2. YMeHHe aHaJIu3upoBaTh MaTepuall, YCTAHABIMBATh MPUYMHHO-CIIC/ICTBEHHBIC

CBSI3HU.

OTBeTHI Ha BOMPOCHI: TTOJTHOTA, APTYMEHTUPOBAHHOCTD, YOCKIACHHOCTh, YMEHHUE

4. KauectBo oTBeTa (€ro oOImasi KOMMO3UIIUS, JIOTUYHOCTh, YOEKIEHHOCTh, O0IIas
APYAULMS)

5. Hcnonb3oBaHue AOMOJHUTEIBHON JUTEPATyPhl IPU MOATOTOBKE OTBETOB.

w

YpoBeHb OCBOCHHS CPOPMHUPOBAHHOCTH 3HAHUM, YMEHUH U HABBIKOB IO
JTUCLUTUIMHE OLICHUBaeTCs B (hopme OaibHON OTMETKH:

«OTIHYHO» 3aCITy’KUBAECT CTY/ICHT, 0OHapy>KUBIINMA BCECTOPOHHEE,
CHUCTEMAaTHUUYeCKOe M MIyOOKO€ 3HaHWE Y4eOHO-MPOrPaMMHOTO MaTepuana, YMEHHE
CBOOOJTHO BBIMOJHATH 3aJaHusl, IPEIYCMOTPEHHbBIC NIPOrPaMMOM, YCBOUBIIUN OCHOBHYIO
Y 3HAKOMBIM C JIONOJHUTENIBHOM JIUTEPATYPOM, PEKOMEHAOBAHHOW Iporpammon. Kaxk
PaBUJIO, OLIEHKAa «OTJIMYHO» BBICTABISETCS CTYAEHTAM, YCBOUBIIMM B3aHUMOCBS3b
OCHOBHBIX TOHSTHM JUCHUIUIMHBI B WX 3HAYEHUM I mpuobOperaemoi mpodeccud,
MPOSIBUBIINM TBOPUYECKHE CIIOCOOHOCTH B MOHMMAaHHUH, W3JIOKEHUU M HCIIOJIb30BAaHUU
y4eOHO-TIPOrpaMMHOI0 MaTepHalia.

«Xopomio» 3aciy’KMBaeT CTYICHT, OOHAPYXUBIIWUN TOJHOE 3HAHHE Yy4eOHO-
IpPOrpaMMHOr0 MaTepuania, YCIEIIHO BBIMOJIHSAIONINN MPEAYCMOTPEHHBIE B IIPOTrpaMMe
3a/1aHusl, YCBOMBIIMI OCHOBHYIO JIUTEpPATypy, PEKOMEHAOBaHHYK B mporpamme. Kak
IIPAaBUJIO, OLIEHKA «XOPOILO» BBICTABISIETCA CTYAEHTaM, MOKA3aBIIMM CUCTEMATUYECKUN
XapakTep 3HAHUH MO JUCIUIUIMHE U CTIOCOOHBIM K MX CAMOCTOSTEIbHOMY MOMOJTHEHUIO U
OOHOBJICHHIO B XOJ€ JalibHeHmelr ydeOHOM paboTel W IpodecCHOHATBHOM
NEATEIIBHOCTH.

«YIOBJIETBOPUTEIBHO»  3aCIy)KHBAa€T  CTYICHT, OOHApYXUBIIUWA  3HAHUA
OCHOBHOTO  Y4Y€OHO-TIpOTPaMMHOTO Marepuaia B 00beMe, HeOOXOAUMOM st
nanbHeien y4eObl M mpeacTosiieid paboThl MO CHEUATbHOCTH, CIPABISIOIIUNACA C
BBIIIOJIHEHUEM 3aJaHUM, NPEIyCMOTPEHHBIX MIPOrPaMMOM, 3HAKOMBI C OCHOBHOM
JIUTEPATYPOH, PEKOMEHI0OBAHHOM MPOTPAMMON. Kaxk MIPABUJIO, OLICHKA
«YZIOBIIETBOPUTEIIBHO» BBICTABISETCS CTYACHTAaM, TOIMYCTUBIIAM ITOTPEIIHOCTH B OTBETE
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HAa DK3aMEHE M TPU BBINOJHEHUU SK3aMEHALIMOHHBIX 3aJaHui, HO OO0JagaloNM
HE0OXOIMMBIMHU 3HAHUSIMU JJI UX YCTPAHEHUS MOJI PYKOBOJICTBOM IIpenoaaBaTelis.
«Hey/10BJ1eTBOPUTEIBLHO» BBICTABIISIETCS CTYJCHTY, OOHAPYKUBIIEMY MPOOEIbI B
3HAHUSIX OCHOBHOTO y4eOHO-TIPOrPAMMHOTO Marepuaa, JOITYCTUBILIEMY
MPUHIMIIHATIbHBIE OMIMOKK B BBINOJHEHUU NPETyCMOTPEHHBIX MPOrpaMMON 3aJaHui.
Kak npaBuiio, olieHKa «HEYI0BIETBOPUTEIBLHO» CTABUTCS CTyAEHTaM, KOTOpPbIe HE MOTYT
MPOJOJKUTh OOy4YEeHHE WJIM NPUCTYNUTh K NPO(PEeCcCHOHAIBHOW NEATebHOCTU 10
OKOHYaHUU By3a 0€3 JOMOJIHUTENbHBIX 3aHATUH IO COOTBETCTBYIOIIEH TUCIUIIIINHE.

Tunoesvie KOHmMpOJ/ibHble 3a0aHUs WU UHbLE mamepuaiibl

Bonpochl 1 KOHTPOJIbHBIE 32]aHUS K JIA0OPATOPHBIM 3aHATHSAM 110 AMCHUILIMHE

=

[Tepeunciure Bo3mMoxkHOCTH Tpaduueckoro penakropa cucteMbl MAX+PLUS 1.

2. Kakuwe Buabpl THUNOBBIX MOAyJeH (CUMBOJOB) IIM(PPOBBIX YCTPOHCTB MPEIyCMOTPEHBI B

oubmoteke cucreMbl MAX+PLUS [l gist cokpamenuss BpeMeHn pa3padoTku mpoekta? [ine

OHH PAcCIoJaraloTcs U 4YeM OTIMYA0TCs?

Ha3navenne nukrorpaMM HHCTPYMEHTOB rpaduueckoro pegakropa cucrembl MAX+PLUS 11,

HaGop xomaH, onpeeneHHbId It rpaguyeckoro peaakropa B pazaene meHro Edit.

Habop xomaHn, onpeaeacHHbIH I rpaduuecKoro peaakropa B pasaeie MeHio View.,

HaGop komaH, onpeeneHHbId 11l rpaueckoro peakropa B pasuene MeHo Symbol.

Habop xomaHnz, onpeaeacHHbIH i rpadudeckoro peaakropa B pasaeie menio Utilities.

HaGop komaH, onpeaeneHHbId 11l rpauueckoro peaakropa B pasnene mexto Window.

Ha6op xomaHz, onpeaeacHHbIH 1T rpadHuecKoro peaakTopa B pasaene mexio File.

0. HaGop xomans, onpeeneH bl 1is rpad)iuecKoro perakropa B paszaene Mento Option.

11. BBoj a5eMeHTOB cxeMbl B TpaduueckoM penakrope cuctembl  MAX+PLUS 11,

12. TlepemerieHue 31eMEHTOB CXEeMBI B TpaduueckoM pegaktope cuctembl MAX+PLUS 1.

13. KonupoBanue cxemsl B rpaduieckom penakrope cuctembl MAX+PLUS 1.

14. VY nanenue 31eMeHTOB cXeMbl B rpaduueckom penakrope cucremsl MAX+PLUS 1.

15. M3aMeHeHne TOJIOKEHUS AJIEMEHTOB CXeMbl B TpadudeckoMm pemaktope cuctembl MAX+PLUS
1.

16. Beox u penaktupoBanue npuMutuBoB INPUT u OUTPUT.

17. imeHoBaHME JIEMEHTOB CXeMBI B TpaduueckoM penaktope cuctembl MAX+PLUS II.

18. I'paduueckoe coenuHeHuE 1ienel (muH) B rpadguieckom penaktope cuctembl MAX+PLUS 1.

19. CoenuHenue 1ienei u MKH M0 UMEHHU B rpadudeckom penaktope cucteMbl  MAX+PLUS 1.

20. Kak ocymiecTBisieTcss pelakTHpOBaHHE HeapaMeTPU3NPOBAHHBIX MOYJIEH THITOBBIX IIU(PPOBHIX
YCTPOMCTB?

21. Kak ocymiecTBisieTcsl peJakTHPOBaHNUE MapaMeTPU3UPOBAHHBIX MOAYJEH THIOBBIX HHU(POBBIX
YCTPOMCTB?

22. Kak BBeCTH CETKY JUISl IPUBSI3KU AJIEMEHTOB CXEMBI M 33JaTh LIar MEXAY €€ JTUHUAMU?

23. Kak ocymecTBisieTcss MacIiTabupoBaHWe W HOPMHUPOBAHWE H300paKEeHHUs B Tpaduueckom
penaktope cucrembl MAX+PLUS 11?

24. Kak 3ayaercs pe>kXiuM HEpa3pbIBHOCTH LETICH/IITMH?

25. Kak 3amate mpupT U e€ro pasMepsl Ipu padoTe B TpapUUECKOM pEeNaKkTOpe CHCTEMbI
MAX+PLUS 11?7

26. [Topsimok BBIMONIHEHMS MTpOeKTa B rpaduyeckom peaakrope cucrembl MAX+PLUS 1.

27. Victionb3yst pe3yJIbTaThl MOJICITUPOBAHUS, OOBSICHUTE PA0OTY JIOTHYECKOTO AneMeHTa 2.

28. Ucnonp3ys pe3ynapTaThl MOJCTUPOBaHMS, 0OBsACHUTE padoTy naemmdparopa, cxema KOTOPOTo
npeacTaBieHa Ha puc. 17.

29. Ucnonp3ys pe3ynabTaThl MOJECTUPOBaHMS, 0OBsACHUTE padoTy naemmdparopa, cxema KOTOPOTo

NpeJcTaBieHa Ha puc. 18.
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30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,
45.

46.

47.

48.

Hcnonb3yss pe3ynbTaThl MOJECIHUPOBAHMS, OOBSICHUTE pabOTy YCTPOMNCTBA, pEaIU3yIOIIETO

JIOTHYECKYIO (QYHKIIHIO Y =(X1nX2) U (X1InX2)

Hcnonb3yss pe3ynbTaThl MOJECIUPOBAHMS, OOBSICHUTE pabOTy YCTPOMCTBA, pEaIU3yIOIIETO

JIOTHYECKYI0 QYHKIIHIO Y = X3n((XInX2)U(X1nX2))

Co3/1aTh IPOEKT NEMEHTa, PealH3yIOIIero Jorunueckyio gyukmuio ¥ = X1N X2,

Co31aTh OPOEKT AIEMEHTA, PEATU3YIOIIEro JOTHYECKYIO ()YHKIIHIO
Y =(X1InX2)u(X1n XZ).

Co31aTh OIPOEKT AIEMEHTA, PEATU3YIOIIEro JJOTHYECKYIO ()YHKIIHIO
Y =X3n((X1Nn X2)u(X1n XZ)).

Co31aTk IPOEKT 2IEMEHTA, PEAIU3YIOUIETro JOTHUECKYIO () yHKIIHIO
Y =(X1NnX2N X3 U (XINX2N X3)

Co31aTh IPOEKT IEMEHTA, PEaTH3YIOIIEro JOTHYECKYIO ()YHKIIHIO
Y =(X1NnX2) U (XINX2) U (X1INX2)

Co31aTh MPOEKT AJIEMEHTA, PEATU3YIOIETO JIOTHYCCKYIO () YHKIIHIO
Y=(X1nX2)u(X1In X2)u(X1n X2)

Co3/1aTh POEKT JIEMEHTA, PEATH3YIOIIEro JOTHYSCKYIO ()YHKIIHIO
Y =(X1nX2) U (X1n X2)U (X1 X2)

CO3I_|aTI> ITPOCKT 3JICMCHTA, PCAINIYIOMICTO JIOTHYCCKYIO (l)g[jKHHIO

Y =(X1NnX2n X3)U(X1NX2n X3) U (XIN X2 X3)

Co3aarte 11 KT 3JICMCHT n T'0 JIOTHUYECK

Y =(XINnX2n X3) U(X1N X2M X3) U(XIN X2 X3) U (X1N X2 X3)

Co3aare 11 KT 3JICMCHT n T'0 JIOTHUYECK K1

Y =(X1NnX2n X3) U(XINX2M X3) U (XIN X2NX3) U (XIN X2 X3)

Kak 3amaTh ceTky Macitaba Ha BpEMEHHBIX AMarpaMMax pe3yJabTaToB MOJCTUPOBaHHS?

Kak moaxmounTh nmepuoandecKyro MmociaeI0BaTelIbHOCTh Ha BXOJIE MOJEIHPYEMOTO YCTPOMCTBA
U 3aJaTh IapaMETPhI 3TOM MOCIEI0BATEIBHOCTH?

Kaxk 3amate BpeMEeHHYIO0 TUarpaMmy MPOU3BOJBHOTO HWMITYJILCHOTO CUTHAa?

Onummre mnpouecc TPYyNIUPOBAHUS CUTHAIOB B INHHY TNPH OTOOPAXKEHUH pPE3yIbTaTOB
MOJICIMPOBAHUS Ha BPEMEHHBIX JHarpaMmMax.

KaK OTO6paBI/ITb pe3yanaTbl MO,Z[GHI/IpOBaHI/IH B ABOHMYHOM, ACCATHYHOM, BOCBMepI/I‘IHOM 148
NECITUYHOM Konax?

Cosznath mpoekT mudpaTopa, padboTa KOTOPOTO OMUCHIBACTCS CIEAYIONIEH TaOIHIIeH COCTOSTHUN
X1 | X2 | X3 | X4 |YL|Y2
1 1 0 0 0 0
0 1 1 0 0 1
0 0 1 1 1 0
1 0 0 1 1 1
Co3znarpb npoekT mudpaTopa, paboTa KOTOPOTO OMKMCHIBACTCS CICAYIONIEH TaOIUIIeH COCTOSTHUI
X1 | X2 | X3 | X4 |Y1l]|Y2
1 0 1 0 0 0
0 1 0 1 0 1
1 1 0 0 1 0
0 0 1 1 1 1




49.

50.
51.

52.

53.

54.

55.

56.
S57.

58.

59.

60.

61.

62.

63.
64.
65.
66.

67.

68.

69.

70.
71.
72,
73.
74,
75.
76.
77.
78.
79.
80.
81.

Hcnonb3yss pe3ynbTaThl MOJCIMPOBAaHUS, onuIIUTe padoty D-Tpurrepa c pasperraromum
BxojoM (dffe).
Hcnonb3ys pe3ynbTaThl MOJSIUPOBAHS, OUIHUTE pad0Ty MapaJIeIbHOTO PETUCTPA.
Hcnonb3yss pe3ynabTaThl MOACITUPOBAHUS, OINUIIUTE pPabOTy CIBUTOBOTO PETUCTpa C
MapaJjIeIbHON 3arpy3KOH.
Hcnonb3yst pe3ynbTaThl MOJCTHPOBAHUS, OMMINUTE PAOOTYy pachpeieuTels] UMIYIbLCOB Ha
CIIBUTOBOM PETHUCTPE.
Hcnonb3yst pe3yabTaThl MOJICIHPOBAHUS, OMUIIHTE PadOTy aemudparopa, BHIIOTHEHHOTO IO
cxeMe Ha puc. 28.
Hcnonb3yst pe3yabTaThl MOJICIHPOBAHUS, OMUIIHTE PadOTy aemudparopa, BHIIOTHEHHOTO IO
cxeme Ha puc. 30.
Hcnonb3yss  pe3ynbTarhl  MOJCIMPOBAHHS, ONUIIUTE pabOTy ABOMYHOTO  CUETUYMKA,
BBITIOJIHEHHOTO IO cXeme Ha puc. 31
HUccnenyiite padoty T-tpurrepa tffe ¢ paspemrarommm Bxoaom.
Co3paiiTe MpOGKT JABYXpa3psaHOrO JBOMYHOIO CYeTYMKa Ha [-Tpurrepax c¢ tffe ¢
pa3peranmM BX00M U OMHIIUTE ero padoTy MO pe3ynbTaTaM MOJICTHPOBAHUSI.
Co3naiiTe MpOEKT TPeXpa3psaHOTo JBOMYHOIO cYeTYMKA Ha T-Tpurrepax tffe ¢ paspemaromniim
BXOJIOM H OTHIIKTE €T0 paboTy MO pe3yIbTaTaM MOJICITHPOBAHUSI.
Co3zmaiite mMpoeKT cueTHOro Tpurrepa Ha 6aze D-tpurrepa (mist 3Toro coemuuute BbhIXOA D-
Tpurrepa ¢ BxogoMm D depe3 wuHBEepTOp) W ONMIIUTE €ro paboOTy MO pe3yibraram
MOJICIIMPOBAHHUSL.
CozpaiiTe TIPOEKT ABYXPa3psIHOTO TBOMYHOTO cUYeTuynka Ha D-Tpurrepax M ONUIIMTE €ro
paboTy 1o pe3yabTaTaM MOJEIUPOBAHMUSL.
CozpaiiTe TPOEKT TPEXPa3psIHOTO TBOMYHOTO cueTyrka Ha D-Tpurrepax W ONHUIINTE €ro
paboTy 1o pe3yabTaTaM MOJEIUPOBAHHUSL.
CosznaiiTe MPOEKT YETHIPEXPA3PSIHOTO JTBOMYHOTO cueTdyrka Ha D-Tpurrepax w omwimure ero
paboTy 1o pe3yabTaTaM MOJEIUPOBAHHUS.
[Tosicaute paboTy 1M poBOro reHepaTopa CHHYCOHIaTbHOTO CUTHANIA.
[Tosicaute paboTy b poBOro HHTErpaTOpa.
[TosicHuTe Ha3HAUEHUE TPUTTEPA B CXeMe U(POBOro reHepaTopa CHHYCOUIaTLHOTO CUTHATIA.
Kak 3amath HavanpHyI0 a3y B MpoeKTe IHU(PPOBOrO TeHepaTopa CHHYCOMJAIBHOTO CUTHaia?
[Tonmyuurte Ha pazpaboTaHHON MOZENTH HU(POBYIO CHHYCOHY ¢ HauaJIbHOU (ha3oii m.
[TonyunTe Ha pazpaboTaHHOW MOJETH ITU(POBOTO TE€HEPATOpPa CUHYCOUIy C HAYaJIbHOU (hazoin
/2.
[IpoBenuTe MomenupoBaHWE pa3padOTAHHOTO HUGPPOBOTO MHTErpaTOpa s Ciiydas JIMHEHHO
HapacTaroIIero BXOJHOTO CUTHAIA.
[IpoBennTe MomenMpoBaHHE Pa3pabOTAHHOTO HU(POBOTO WHTETpaTopa Uil ciaydas, KOorjga Ha
BXO/JI IOCTYTAET MOCTOSHHBIM CUTHAI 33]JaHHOW BEJTHMYHHBI.
[TosicHuTe Ha3HAYEHUE PETUCTPA B MMPOCKTE IHU(PPOBOTO TeHepaTopa CHHYCOUTAIBHOTO CUTHAA.
[TosicHuTe Ha3HAYEHUE PETUCTPA B MPOEKTE MU(PPOBOTO HHTETPATOPA.

OnumuTe GyHKIMOHATBHBIE BO3MOXHOCTH MOy 4count.

Onwumute (yHKIIMOHATBLHBIC BO3MOXHOCTH MOy It Mult4,

Onwumure GyHKIMOHATBHBIE BO3MOKHOCTH Mo ystst octal dff.
Onwumute QyHKIMOHATBHBIE BO3MOXHOCTH MoayJist Ipm_add_sub.
Onwumure QyHKIMOHATBHBIE BO3MOKHOCTH Moy st [pm_ff.
Onumute QyHKIMOHATBHBIE BO3MOXHOCTH MO/ Isl bUSMUX.
Onurute GyHKIMOHAIBHBIC BO3MOXHOCTH MOy st [pm_mux.
[TosicauTe paboTy MHOTOKAaHAIBHOTO IIU(PPOBOIO HHTETPATOPA.
Kak BbIOpaTh mapameTpsl MyJIbTHILICKCOpa [pm_mux?
[IpoBenuTe MoaenupoBaHue pa3pabOTAaHHOTO MHOTOKAHAIILHOTO WHTErpaTopa HU(POBBIX

CHUTHaJIOB JJIA Cliy4das, KOorjJa 4McCjI0 KaHaJIOB paBHO 8, a pa3psAAHOCTb CUTHAJIa B KaXXKIOM KaHaJIC
5.



82. [IpoKOMMEHTUPYHTE OMUCAHUE OJHOTO U3 CIPOCKTUPOBAHHBIX YCTPOUCTB (MO YKa3aHUIO
npernonaBatens). OOBACHUTE MONyYEHHbIE PE3YJIbTaThl (YHKIMOHAIBHOTO MOAEIHPOBAHUS.
VYKauTe NpUYUHBI BpEMEHHBIX 3a/IEPKEK U CIIOCOOBI UX YMEHBIICHHUS.

83. CtpykTypa TEKCTOBOTO ONMUCAHUS HUPPOBBIX yCTPOHCTB Ha si3bike AHDL.

84. B yem npeumytiectBo s3bika AHDL mo cpaBHeHHIO C IpyruMu crioco0aMy MPOCKTUPOBAHMS
ycrporicts LIOC?

85. Kakue mpeumymiectBa naer co3manus npoekra Ha AHDL B TEKCTOBOM pegakToOpe CHCTEMBI
MAX+PLUS 11?

86. “3omoteie mpaBuia’ si3bika AHDL.

87. KoncranTs! u yncna B si3bike AHDL.

88. Omnepanapl B s3pike AHDL.

89. I'pynmiel B si3p1ke AHDL.

90. Jlormueckue oneparopsl B AHDL.

91. Apudmeruueckue oneparopsl B si3pike AHDL.

92. Oneparopsl cpaBHeHHs B si3bike AHDL.

93. KiroueBble cioBa u uaeHTH(ukarops si3pika AHDL.

94. Peanuzanus OyneBbIX BRIpaXXCHUH 1 ypaBHEeHMH Ha si3bike AHDL.

95. O6mwsaBnenue y3nos (NODE) 8 AHDL.

96. Jloruka omnepatopa IF 8 AHDL.

97. Jloruka onepatopa CASE B AHDL.

98. HUcnonp3oBanue oneparopa TABLE B AHDL.

99. Ucnonn3oBanue oneparopa FOR GENERATE 8 AHDL.

100. Hcnonb3oBaHue MabIOHOB SI3BIKOBBIX KOHCTPYKIIMH MPU CO3/IaHUN TEKCTOBOT'O OMHCAHUS.

101. Cosnars 8 AHDL mpoekT s1eMeHTa, pealn3yroero JIOrnueckyro Gpynkuio 2NN M 2.

102. Cosnats B AHDL mpoekr snementa 2U-HE Y 21,

103. Cosznars B AHDL mpoekr snementa HE(2U Y 21).

104. Cozmate B AHDL mpoekT »snemMeHTa, pealu3yoNIero JIOTHYECKYI  (PYHKIHIO
HE(X1MX2)Y (X3MX4.).

105. Coszgate B AHDL nmpoekT anemenTa, peanusytomero jJorudeckyro ¢ynknuo HEX1INHEX?2.

106. Co3zmate B AHDL mnpoekr »smeMeHTa, pealM3yIOIIEr0 JIOTHUECKYI0  (DYHKIUIO
(HEX1MX2)Y X3,

107. Cozpmats B AHDL IPOEKT DJIEMEHTa, pPEAIMU3YIONIET0 JIOTHYECKYI0  (YHKIIMIO
(X1MX2M X3) Y HEXA4.

108. Cosmate B AHDL mnpoekt »snemeHTa, peanu3yromero Jsorudeckyio ¢ynkmuio HE
(HEX1NHEX2).

109. Co3znanue cuerynkoB mpsmoro cyera B AHDL.

110. Cosznmanue peBepcuBHBIX cueTyrkoB B AHDL.

111. Coznanue peructpos napamiensHoro tuna B AHDL.

112. Coszpmanue casuratomux peructpos B AHDL.

113. Co3nanue cuHXpOHHBIX 0s10KOB amsiti B AHDL.

114. Cosznanue acuHXpOHHBIX 0710K0B Tamsitu B AHDL.

115. Coznanue napameTrpusnpoBaHHbIx Moayieit B AHDL.

116. Hcnonw3oBanue oneparopa ASSERT B AHDL.

117. Coznanune INCLUDE-@}aiinoB nmpu onucaHu MOJyJIeH MaMsITH.

118. Cosznmats B AHDL mpoekt D-tpurrepa (dff).

119. Cosnpats B AHDL mpoekt D-tpurrepa ¢ pazpemratonium Bxoaom (dffe).

120. Cospates B AHDL nmpoekT cueTHOTrO Tpurrepa Ha 6a3ze D-Tpurrepa.

121. Co3znats B AHDL mpoekT 1ByXpa3psaHOro ABOMYHOr0 cyeTynka Ha D-Tpurrepax.

122. Cosznate B AHDL npoekt RS-Tpurrepa.

123. Co3znats B AHDL mpoekTt RS-Tpurrepa C pa3peraionim BX0I0M.

124. Cosznmate B AHDL npoekt JK-tpurrepa.

125. Co3znats B AHDL mpoekT JK-Tpurrepa € pazpemaronmm BX0A0M.
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126. Cosznmate B AHDL npoekt T-Tpurrepa.

127. Coznats B AHDL mpoekT JK-Tpurrepa € pazpemaronmm BX0A0M.

128. Cozmate B AHDL mnpoekt 4-pa3psaHOTO PEBEPCHBHOTO CABUTAIOMIETO PETHCTpa C
NapajuIeIbHOM 3arpy3KOMu.

129. Coszngate B AHDL nmapameTpu3npoBaHHBIN MOIYJIh PEBEPCUBHOTO CABUTAIONIETO PETHCTPA C
NapajuIeIbHOM 3arpy3KOH.

130. Cosznmate B AHDL mpoekT 4-pa3psagHoro peBepCUBHOTO IBOMYHOTO CYSTUHKA C TTApaJIIETbHOM
3arpy3Komu.

131. Coszpmate B AHDL mnapameTpu3upoBaHHBIA MOIYJIh PEBEPCHUBHOTO JIBOWYHOTO CUETYHKA C
NapajuIeIbHOM 3arpy3KOMu.

132. TlonsTHe HepapXU4ecKoro onmucanus mpoekToB. Koraa ucnonb3yercs Takoe onvcanue?

133. Kak opranusyercs uepapxuyeckoe onucanue npoekro B AHDL?

134. Tlousitue daitna sxmroueHus (Include File). Kak co3marts daiin BraroueHus?

135. Hcnonwp3oBaHue HEMapaMeTPU3IUPYEMbIX MOIYJICH B HEpAPXUIECKOM OTMMCAHUU MTPOSKTA.

136. Hcnonb3oBaHuE mapaMeTPU3UPYEMbIX MOYJICH B HEPAPXUIECKOM OIMMCAHUH MPOEKTA.

137. Tlosicuure onucanue uaTepdeiica momysns Ipm_add_sub.

138. Tlosicaure onucanue uaTEpdeiica moayss lpm_buf reg.

139. TlosicHuTe omucaHWe CO3AAHHOTO MPOEKTA HeMmapaMeTPU3UPyeMOro HAKaIJTUBAIOIIETO
CyMMaropa.

140. TlosicHuTe omMKICaHHWE CO3AAHHOTO MPOEKTA MapaMeTPU3UPYEMOT0 HAKATIITUBAIOIIETO
CyMMaropa.

141. OmnpeneneHue, CTpyKTYpHasi CXeMa M BUIbI KOHEUHBIX aBTOMATOB.

142. KoaupoBaHue COCTOSIHHI KOHEYHBIX aBToMaToB B AHDL.

143. 3apganue xoneunoro asromara 8 AHDL.

144. Ornucanue anropuTMOB pabOTHl KOHEYHBIX ABTOMATOB.

145. Omnwucanue aBromata Mypa ¢ momoibto orneparopa TABLE.

146. Ornucanne aBToMaTa Mypa ¢ nomouisio oneparopos CASE u IF.

147. Omnwucanue aBromata Muu ¢ momoibio oneparopa TABLE.

148. Omnucanne aBToMaTa M ¢ nomorpto oneparopoB CASE u IF.

149. Kak obGecnieynTh JBOMYHOE KOAUPOBaHKE cOCTOsTHNI aBToMaTa? [losicHuTe ABOMYHOE
KOJMPOBaHUE aBTOMaTa Mypa 1o pe3ysbraTam, B3sThiM u3 (aiina ordyera — Report File.

150. Kak obGecneunTh KOAUPOBAHUE COCTOSTHUN aBTOMATa MO MPUHIIMITY: OJTHO COCTOSIHUE — OJIMH
tpurrep? [losicHUTE 3TOT IPUHIIUI KOAUPOBAHUS aBTOMaTa Mypa 1o pe3yiabTaTam, B3sThIM U3
daiina otueta — Report File.

151. Co3spaiite nmpoekT aBToMaTa Mypa, oBeJIcHue KOTOPOro 3aaano rpadom Ha puc.11, roe Si—
coctosiuus aBromara (S0=0, S1=1, S2=1, S3=0), Y — BXOIHOI CHTHAIL.
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152. Co3zpaiiTe mpoeKT aBToMaTta MuJIH, TOBECHHE KOTOPOTo 3a1aHo rpadom Ha puc.12, rae Si—

COCTOSIHUS aBTOMAaTa, Y — BXOJHOM CUTHAJI, Z — BBIXOJJHOM CHUTHAII.

153,
Y=12=1
Y=0 Z=0 X=0 Z=1
Y=0Z=0 Y=02=1

Y=12Z=1

Puc.12

154. CospaiiTe mpoeKT aBTOMAaTa 1Mo rpady, MpeaIoKEHHOMY TTPENO01aBaTEeIIeM.

RRO©ooNoOO~LNE

13.
14.
15.

16.

17.

18.

19.

20.

21.

0.
1.
12.

BOHpOCbI K 3a4€Ty o JuCUUIJIMHEe

OnemeHTHas 6a3a HUGPOBBIX BHIYUCIUTEIBHBIX YCTPOMCTB.

Jlornyeckue 37IeMEHTHI Ha OUIOIIPHBIX TpaH3ucTopax. Jlornueckwuii snement cepun JTJI.
basoBslii mornueckuii anement TTJL

ByhepHblil 351eMEHT ¢ OTKPBITHIM KOJIEKTOPOM.

BydepHblii 31eMEHT ¢ TpeMst COCTOSTHUSIMU BBIXOJIA.

Jlornueckue 31MeMeHThI Ha 0JIEBbIX TpaH3ucTopax. Museprop KMOII.

KMOIT - anement U-HE.

KMOII-snement MJIN-HE.

XapakTepuCTUKHU U apaMeTPhl JIOTHYECKUX IEMEHTOB.

AHann3 KOMOMHAIIMOHHOW CXEMBI, 3aIaHHON JIOTUIECKUMU (DYHKITHSIMH.

AHanu3 ycTpoicTBa, 3aJJaHHOTO B BUJIE CXEMBI.

Oranbl CHUHTE3a KOMOWHAIMOHHBIX CXEM: COCTAaBJICHHE TEXHUYECKOTO 3aJaHUs, TaOIUIlbI
UCTUHHOCTH, JIOTHYECKHUX (YHKIIHH.

Munumuzanus orndeckux ¢pynkiuii: MAH®, MKH®, kapts1 Kapho.

CuHTe3 KOMOMHAIIMOHHON CXEMBbI Ha MpuMepe popMHupoBaresl MpU3HaKa YUCIa.

Cucrembl cuucieHus U Kojabl. JlecsiTuuHas cucrema cuuciieHus. JIBoudHas cucreMa CUuClIeHUs.
[IpeoOpa3zoBanrue NBOWYHOTO YHCiIa B JeciatudHoe. [IpeoOpazoBaHue 4Ymciia W3 ECATHYHON
CHUCTEMBI CUMCIICHUS B IBOMYHYIO.

[lTecTHaauarepuyHas cucteMa cuucieHusa. BoceMepuuHas cucrema CUUCICHUS.

KomupoBaHue momoXUTENbHBIX U OTPUIIATEIBHBIX IIeNbIX ycell. L{enpie 6e33HaKOBbIC TBOMYHEIC
yucna. Llenpie 3HakoBbIe ABOMYHBIE yncia. [Ipsimoit koa. J{onoJIHUTENBHBIN KO/I.

BrimonHenue apudmeTndyeckux omnepanuii B JBOMYHOW cucTeMe cuucieHus. CroxeHue
JIBOMYHBIX 4YHCEJl. BbluMTaHuE NBOWYHBIX YHUCEN. YMHOXKEHHS JIBOMYHBIX 4yuceln. JleneHue B
JIBOUYHOM CHCTEME.

OcHoBBI anredpbl JIOTUKH. AKCHOMBI anreOpbl JIOTWKH. Jlormdyeckue TOXIECTBa U TEOPEMBI
anreOpbl JIOTHUKU.

Jlornueckwii anement HE - unaBeptop. Jlornueckuit snement M. Cxembl, TaOIUIIBI HCTHHHOCTH,
BPEMEHHBIE THarpaMMBl.

Jlornueckmii smement WJIM. Jlormuecknii snement MJIM-HE. Cxempl, TaOMUIbI HCTHHHOCTH,
BPEMEHHBIE THarpaMMBl.
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22,

23.

24,

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.

52.

53.
54,

No o~ wbdE

Jlormueckmii snement «Mckmouaromee MJIW». Cxempl, TaOIUIBI UCTUHHOCTH, BPEMEHHBIE
JUarpaMMmal.

[IpoekTupoBaHME  JOTMYECKHX  YCTPOMCTB  KOMOMHALIMOHHOTO  THIA:  IOJyCyMMarop,
WHKPEMEHTOP.

Cymmarop: Tabnuipl HCTUHHOCTH, COCTaBJIEHHWE JIOTUYECKUX (YHKIUI, MUHUMH3ALUA
JoruyecKux (PyHKIMH, pa3paboTKa CXeMbl, pa3padoTKa U ONKUCAHUE TECTOBBIX CUTHAJIOB.
[TapannensHbI CyMMaTOp € MOCJIEI0BATEIbHBIM MIEPEHOCOM.

MynBTUILIEKCOPBL.

YHUBEpCaTbHBIN JIOTUYECKUI AJIEMEHT HAa OCHOBE MYJIBTUILIEKCOPA.

JeMyIIbTUILIIEKCOPBI.

[IpeoOpazoBarenu komoB. Jlemmbparopsl.

[Ipeo6pazoBarenu komos. [ludparopsr.

[IpeoOpazoBanue MPsSMOTO KoJia B OOpaTHBINA U JOTIOTHUTEIHHBIA KOJIBI.

Kon I'pes. [IpeobpazoBanue nonyHOro kona B ko I'pest. O6parHoe mpeoOpa3oBaHue.
Kommapatopsl k0z10B.

AJTY KOMOMHAIIMOHHOTO THIIA.

Tpurrepsl: aCHHXPOHHBIE U CHHXPOHHBIE, CO CTATUYECKUM U TMHAMUYECKHUM YIIPABICHHUEM.
AcunxpoHHbII RS-TpurTrep ¢ NpsSaMbIMUA YCTAaHOBOYHBIMH BXOJAMH.

AcunxXpoHHbII RS-Tpurrep ¢ MHBEpCHBIMU YCTaHOBOYHBIMU BXO/IaMHU.

Cunxponnslii RS-tpurrep.

JByxcTtynenuarsiii RS —tpurrep.

Craruueckuit D-tpurrep.

D-tpurrep ¢ nunamudeckuM yrpasieHneM. O003HaueHne BXOI0B TPUTTEPOB.

JK tpurrep.

ACHHXPOHHBIA CYETHBINA TPUTTED.

CHHXPOHHBIN CUETHBII TPUITED.

Cxembl M BpeMEHHbIE JHAarpaMMbl pabOThl CYMMHUPYIOUIETO W BBIYUTAIOLIETO CUETYMKOB, MX
JIOCTOMHCTBA M HEJIOCTATKHU.

CunxpoHHbIe cueTuynKu. CUETUHK C TTapajuIeIbHOM 3arpy3KoHu.

CueTynku ¢ MPOU3BOIBHBIM MOAYIIEM CUETa.

dopMupoBaresnp 3aJaHHON MOCIEA0BATENBHOCTH UMITYIbCOB.

I'eneparops! niceBaOCITy4aliHOM IOCIIEI0BATEIBHOCTH.

[Tonsitre undpoBoro aBromMara. JINEeMEHThI CTPYKTYPbl CHHXPOHHOTO KOHEYHOTO aBTOMAra.
Dramnbl CUHTE3a KOHEYHOro aBromara. [Ipumep anropurma paboThl KOHEYHOTO aBToMara. I'pad
KOHEYHOTo aBToMara. BeiOop pa3psiHOCTH NaMsITH KOHEYHOTO aBTOMAra.

Tabnuiia mepexo0B KOHEYHOTo aBToMmara. Jlorndeckue BhIpaKEHUS Ui (DYHKIUI MEepexXOoB.
Jlornyeckue BeIpaxeHUs 111 PYHKITUN TIEPEXOI0B.

[TocTpoeHune cxempl KOHEYHOI'O aBTOMAra U €€ TECTUPOBAHHUE.

CuHTe3 peBEepCUBHOIO CYETYMKA MO MONYII0 3: Tabiula Mepexo/oB, JOTUYECKUE BBIPAKEHUS
Ut QYHKIIUH TIepexo/I0B, CXeMa KOHEYHOTO aBTOMAaTa M €€ TECTUPOBAHUE.

BOHpOCbI K 3K3aMEHY N0 JUCIHUIIJINHE

O6mme ceenenus o [UINC, chepa npumenenus TTJINC.
[IporpammupoBanue [TJIY ¢ nnaBkuMu nepeMbIdYKamH.
[IporpammupoBanue [1JIY ¢ HapamuBaeMbIMH TEPEMBIUKAMH.
IIpoctsle u cnoxusbie [IIY.

[TporpammupoBanue [1JIY kak III13Y ¢ 3apanHoi Tabnuiel COCTOSHUIMA.
IIporpammupyemsl noruueckue marpunst [TJIM.

IIporpammupyemsie matpuisl [IMJI: PAL u GAL.
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10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22,
23.
24,
25.

26.
217.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

Cnoxubie [UTY. [IporpammupyeMbie MyJIbTUILIEKCOPHI CIIOKHBIX [TJTY

[Iporpammupyemsbie noruueckue marpunbl (I[1JIM), mporpammupyeMass MaTpudHasl JIOTHKA
(ITMJT), mporpammupyemasi makposioruka (ITM).

[Tporpammupyembie kommytupyembie Marpuuabie 0710ku (ITKMB) wmn CPLD-cTpykTypHI.
[Tporpammupyemsbie BeHTUIbHBIE MaTpuLbl ([IBM) i FPGA, koMOMHUPOBaHHBIE apXUTEKTYPHI
[JIAC.

Apxwurextypbl FPGA cemeiicta Spartan ¢pupmsr Xilinx.

Apxwurektypa FPGA cemeiictBa FLEX10K ¢upmsr Altera.

Apxutekrypa FPGA cemeiictBa Apex20K dbupmer Altera.

Kpurepuu Bei6opa ITJIVC.

0630p I[IJIMC Beaymmx mupoBsix npousBoauteneii: Altera, Xilinx, Actel.

Ocuosubie xapakrepuctuku IIJIMC cemeiicte FLEX10K/A/E, FLEX6000, ACEX, APEX
20K/E/C, Cyclone, Cyclone Il pupmsr Altera.

OcHoBHble Xapakrepuctuku naketa MAX+PLUS II.

Ocuosubie xapaktepuctuku [IJIMC cemeiicte XC4000XLA/XV, Spartan, Spartan-1l, Spartan-
IIE, Spartan-3, Virtex/E, Virtex-I1, Virtex-11 Pro, Virtex-4 SX, Virtex-4 LX, ¢pupmbr XILINX.

Cucrema npoexktupoBanus MAX+PLUS |l: obmue cBenenust, sTambl pa3paboTKH MPOEKTA.
Paznensr menro MAX+PIus |1, ux ¢pyHKIOHaNTBHOE HA3HAYCHUE.

Penakropsr cucremsr MAX+Plus I1.

[TonsaTue npoekrta, uMeHH npoekrta B cucteme MAX+PLUS 1.

daiin nmpoekTa u BcrioMoraTensHble ¢aitnel cuctemsl MAX+PLUS 1.

Haznavenus ¢pusmveckux pecypcoB M KOH(MUTypairoHHble ycTaHOBKH B cucteme MAX+PLUS I
(Ha3HaueHUE yCTPOMCTBA, YUIIOB, SUEEK, BHIBOJAOB, 30HJ0OB, MECTHOI TPaCCUPOBKH, BPEMEHHBIX
rapameTpoB).

I'paduaeckuii pemaktop cuctember MAX+PLUS Il, ero Bo3amoxxHOCTH.

CumBonbHbIN penaktop cuctembl MAX+PLUS Il, ero Bo3MoxxHOCTH.

Texcrosiit pegakrop cucreMbl MAX+PLUS Il, ero Bo3mMoxHOCTH.

CurnanbHnsblii pegaktop cucreMbl MAX+PLUS 1, ero Bo3amMoxHOCTH.

Co3maHne TeCTOBBIX CHTHAIOB B BUJIC BEKTOPHOTO CUTHAIBHOTO (aitna Vector File.

[ToypoBHEBBIH MIaHUPOBIIKK (TpaccupoBIuK) cuctemMbl MAX+PLUS 1.
[Iponiecc KOMIUIALNN TPOEKTA.

Monymu kommnsitopa: Compiler, Netlist Extractor, Database Builder, Logic Synthesizer.
Monaynau kommomstopa: Partitioner Fitter, Functional SNF Extractor, Timing SNF Extracto,r
Linked SNF Extractor, Assembler.

Yrunura auarHoctuku mpoekra (Design Doctor Utility).

ITporpammel 3anucu B popmarsl VHDL, Verllog, EDIF.

Bepuduxanuus npoekra.

Cumynsrop cucremsl MAX PLUS 1.

QyHKIMOHAIBHOE TECTUpOBaHUE. TeCcTUpOBaHNE BPEMEHHBIX I1apAMETPOB.

OOurme cBenenust o s3pike onucanus annapatypsl AHDL. "3onotsie npasuna AHDL".
Crpykrypa TekcroBoro onucanus B AHDL.

Koncrantsl u uncina B s3pike AHDL.
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43. Apudmernueckue onepatopsl B si3bike AHDL.

44, Jlornueckue onepatopsl B sizbike AHDL.

45. OnepaTopsl cpaBHeHUs (KoMItapaTopsbl) B sizbike AHDL.

46. Kiirouesie cioBa si3pika AHDL. Mnentudgukaropst s3eika AHDL.

47. Peanu3anus OyineBbIX BRIpaXXEHUH U ypaBHeHUH Ha s3b1ke AHDL.

48. O6bsrenue y3m0B (NODE) B si3pike AHDL.

49. TlonsiTue u 3ananue rpynmnsl B s361ke AHDL.

50. Peanuzanus ycnosHo# noruku B sizbike AHDL: onepatops! IF u CASE.
51. Ucnonp3oBanue Ta0InI KICTUHHOCTHU B si3bike AHDL.

52. Vicnionib30BaHUEe 3HAYCHHM 110 yMOT4aHUIo B si3bike AHDL.

53. Onucanue peructpoB Ha sizbike AHDL.

54. O0bsaBNEHNE PETUCTPOBBIX BBIX00B Ha si3bike AHDL.

55. Co3panue cuetunkoB Ha sa361ke AHDL.

56. Onucanue nudposoro aBromara Ha si3pike AHDL.

57. Onucanus mudparopa Ha s3eike AHDL.

58. Onucanus nemmdparop Ha s3pike AHDL.

59. Onucanus MyIbTUIIIEKCOPOB Ha si3bike AHDL.

60. Onucanus aeMynbTUILIEKCOPOB Ha si3bike AHDL.

61. Onucanus napaMeTpU3UpPOBaHHBIX MoyJel Ha s3pike AHDL.

62. Onucanus cymmaropa Ha si3pike AHDL.

63. Onucanus Mmoysen nmamatu Ha si3bike AHDL.

64. Micnionp3oBanue oneparopa KoHTposst ASSERT B si3eike AHDL.

65. [1apameTpr3oBaHHOE OMKCAHUE IMIMHHOTO MYJIbTUILIIEKCOpa Ha si3bike AHDL.

66. [TapameTpr30BaHHOE ONMUCAHKE IIMHHOTO JAeMYJIbTHILIEKCOpa Ha si3bike AHDL.

67. CozaHue TECTOBBIX CUTHAJIOB B BUJI€ BEKTOPHBIX CUTHAIBHBIX (hailiiaoB.

68. Co3nanne nepapxudeckux npoektos B cucreme MAX+PLUS II.

69. [lonarue xoHdurypupoBanusi u pexonpurypupoBanus [IJIMC. Bapuantel KOHGUTYpUPOBaHHS
[TJINC. PexonduryprupoBaHue B CHCTEME U B CXEME.

70. ITporpammupoBanue [IJIMC uepe3 nmopt JTAG. Cxema 3arpy3ounoro kabenst ByteBlaster MV.
Wucramsius 3arpy3ounoro kabens Byte Blaster MV na PC.

71. Koudurypaumonnsie I[I13Y wu pexumbr 3arpy3ku. OOmas xapakTepuUCTHKa Tpoliecca
KOH(HUTYPUPOBAHHSL.

Tunosble 3a1aHUsA HA KyPCOBOe MPOEKTHPOBaHNE

3aganueM npeaycMmatpuBaercs npoektupoBanue ¢ nomoinbio CAITP MAX+PLUS
Il u peanmzanus Ha yueOHor mmate UP2 Educational Kit ycrpoiicte s
MOMEXOYCTOMYMBOTO  KOAWPOBAHHSI ~ WIM  JEKOJUPOBAHUS,  OOECIECUMBAIONINX
HUKIMYeCKu u30bITouHbd KOHTposib CRC. VYcrpolicTBO 11 OMEX0YCTOWYHBOTO
KOJUPOBAHUS JOJKHO OBITh PEaIM30BaHO TIO MPEUTOKEHHOM cXxeme. KaxaoMy cTyneHTy
JAeTCsl MHANBUAYATbHBIN BapUaHT 3aaHus, BRBIOUpaeMblil 13 TaOIHIb! 1 1 TaOIHIIb 2.
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Tabmura 1

Ne Kon Oopasywmmii Konep/nexonep
3aIaHusl MOJIHHOM

0 (7,4) 1011 KOJIEep
1 JIEKOJIEP
2 1101 KOZep
3 JeKoaep
4 (8,5) 1111 KOJIEP
5 JIEKOJIEP
6 (14,10) 10111 KOJIEP
7 JIEKOJIEP
8 11101 KoJep
9 JIEKo/Iep
10 (14,9) 100111 Kozep
11 JEKOIEDP
12 111001 KOJep
13 Jexkoaep
14 (15,11) 10011 KoJIep
15 JIEKOJIEP
16 11001 KOJep
17 JIEKOJIEP
18 11111 KoJep
19 JeKoaep
20 (14,8) 1000101 KOJIEP
21 Jexkoaep
22 1010001 KOJep
23 JeKoaep
24 1111111 KoJep
25 JIEKOJIEP
26 (12,6) 1101011 Kozep
27 JIEKOJIEP
28 1110111 KoJep
29 JIEKoIep
30 (14,7) 11110011 KOJZIEP
31 Jexonep
32 (10,4) 1100011 Kozep
33 JeKoaep
34 (12,5) 11000011 Kozep
35 JIEKOJIEP
36 10111101 KOJep
37 JIeKoIep
38 (15,9) 1001111 KOJIEP
39 JeKoaep
40 1011101 KoJep
41 JIEKOJIEP
42 1111001 KoJep
43 JIEKOJIEP
44 (16,10) 1010101 Kozep
45 JIEKOJIep
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TabOmuma 2

Baokn BapuaHTbl ncnosiHeHusi 0JIOKOB MPOEKTAa
MPOEKTA 1 2 3 4 5 6 7
CRC-xonep, AHDL | Jloruka | bubn. | Jloruka | AHDL | bubn. | AHDL
CRC-pgexonep Monyns Monyns
+ +

Jloruka Jloruka
®opmuposarens | Jloruka | AHDL | Jloruka | AHDL | Jloruka | AHDL | Jloruka
ITyCKOBOT'O
UMIyJIbCa
Jenmurensb AHDL | bubm. AHDL bu6n. | AHDL | Jloruka | bu6mn.
YacTOTHI MOJyJIb MOJyJIb MOJyJIb
YerpoicTBO bu6n. | AHDL | Koneu- bu6n. | AHDL | Jloruka | Koneu-
yIpaBICHUS MOZYJIb HBII MOZYJIb HBII

+ aBTO- + aBToO-
JIOTHKA MaT JIOTUKA Mar
CnBuroBbIi AHDL | Jloruka | bubm. AHDL | Jloruka | bu6bn. | AHDL
peructp MOJ1YJb MOJ1YJb
JemmdpaTop Jloruka | AHDL | Jloruka | AHDL | Jloruka | AHDL | Jloruka
CocraBun
notneHT kadenper AUTY

K.T.H., JOILIEHT

3aBenyromuit kadenpoit AUTY,

K.T.H., JOLIEHT

A.H. I'aBpunos

I1.B. baGasu

17




	1. Общие сведения о ПЛИС, сфера применения  ПЛИС.
	2. Программирование ПЛУ с плавкими перемычками.
	3. Программирование ПЛУ с наращиваемыми  перемычками.
	4. Простые и сложные ПЛУ.
	5. Программирование ПЛУ как ППЗУ с заданной таблицей состояний.
	6. Программируемы логические матрицы ПЛМ.
	7. Программируемые матрицы ПМЛ: PAL и GAL.
	8. Сложные ПЛУ. Программируемые мультиплексоры сложных ПЛУ
	9. Программируемые логические матрицы (ПЛМ), программируемая матричная логика (ПМЛ), программируемая макрологика (ПМ).
	10. Программируемые коммутируемые матричные блоки (ПКМБ) или CPLD-структуры.
	11. Программируемые вентильные матрицы (ПВМ) или FPGA, комбинированные архитектуры ПЛИС.
	12. Архитектуры FPGA семейства Spartan фирмы Xilinx.
	13. Архитектура FPGA семейства FLEX10K фирмы Altera.
	14. Архитектура FPGA семейства Apex20K фирмы Altera.
	15. Критерии выбора ПЛИС.
	16. Обзор ПЛИС ведущих мировых производителей: Altera, Xilinx, Actel.
	17. Основные характеристики ПЛИС семейств FLEX10K/A/E, FLEX6000, ACEX, APEX 20K/E/C, Cyclone, Cyclone II фирмы Altera.
	18. Основные характеристики пакета MAX+PLUS II.
	20. Система проектирования MAX+PLUS II: общие сведения, этапы разработки проекта.
	21. Разделы меню MAX+Plus II, их функциональное назначение.
	22. Редакторы системы MAX+Plus II.
	23. Понятие проекта, имени проекта в системе MAX+PLUS II.
	24. Файл проекта и вспомогательные файлы системы MAX+PLUS II.
	25. Назначения физических ресурсов и конфигурационные установки в системе MAX+PLUS II (назначение устройства, чипов, ячеек, выводов, зондов, местной трассировки, временных параметров).
	53. Описание  регистров на языке AHDL.
	54. Объявление регистровых выходов на языке AHDL.
	55. Создание счетчиков на языке AHDL.
	56. Описание цифрового автомата на языке AHDL.

