MHMHHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHUSA
POCCHUIICKOH ®EJIEPAIINN

PSA3AHCKUIM T'OCYJTAPCTBEHHBIN PAIUOTEXHUYECKHUN
YHUBEPCHUTET um. B.®. YTKUHA

Kadenpa « ABromatuku u nHOOPMALIMOHHBIX TEXHOJIOTHIA B YIIPABICHUI

OLHEHOYHBIE MATEPUAJIBI INCHUITJIMHbI

Hugposan cxemomexnuka u npozpammupyemote

JqiocuiuecKue cxemal

Hanpasnenne noarotrosku — 27.03.04
«YTpaBlIcHHE B TEXHUYCCKUX CHCTEMAaX»

OIIOIT
«O0paboTka n300pakeHU B CUCTEMAX YIIPABICHUS)

KBanudukanus BelyCKHUKA — OaKkaiaBp

®opmbl 00yUEHHS — OUHAs

Pszans 2025



OneHoyHbIE MaTepHalIbl — 3TO COBOKYITHOCTh YU€OHO-METOIUYECKIX MaTEpUaAIOB (KOHTPOJIbHBIX
3a7jaHui, omucaHud (GopM U TpPOUEAYyp), NPEAHA3HAYEHHBIX s OLEHKM KayecTBa OCBOCHMS
00yJaroImuMHCs JaHHOW IUCHUIUIMHBI KaK YacTH OCHOBHOM MpoQeccHOHaIbHOM 00pa3oBaTenbHOM
IIPOrPaMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHUM, YMEHUIl U YpPOBHS NPUOOPETEHHBIX KOMIIETEHIIM,
o0yyJaromuxcs LelnsM U TpeOOBaHUSAM OCHOBHOM mpodeccruoHanbHOM 00pa3oBaTenbHOM MpOrpaMMbl B
XOJI€ ITPOBEACHMS TEKYILEr0 KOHTPOJIS U IIPOMEXYTOUYHOM aTTeCTALMH.

OcHoBHast 3agaya — 00€CNEeYUTh OLIEHKY YpPOBHS C(HOPMHUPOBAHHOCTH OOLIEKYIbTYPHBIX,
o01enpopeccuoHaIbHbBIX U NPOPECCHOHATBHBIX KOMIETEHIUH, MpHOOpeTaeMblX OO0YyYarolUMCs B
COOTBETCTBUU C 3TUMU TPEOOBAHUSIMHU.

KonTpons 3Hannii npoBoanutcs B GopMe TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOW aTTECTALUH.

Texymuii KOHTPOJb YCIEBAEMOCTU IMPOBOJUTCS C LENbIO ONPENCIICHUS CTEINEHH YCBOEHUS
y4eOHOro Marepuaia, CBOEBPEMEHHOI'O BBISBICHUS W YCTPaHEHUs HEJOCTaTKOB B IOATOTOBKE
o0yJaroluxcss U TMPUHATUS HEOOXOJUMBIX MEp IO COBEPLICHCTBOBAHHMIO METOAMKHU IpPENoiaBaHUs
y4eOHON UCUUIUIMHBI (MOMYJIS), OpraHU3alMu PaOdOThl OOYYAIOMIMXCS B XO0JI¢ YYCOHBIX 3aHATUUA H
OKa3aHUs UM MHJMBHyaJIbHOW ITOMOIIH.

K KOHTpOmO TeKkymiell ycCneBaeMOCTHM OTHOCSTCS IPOBEPKAa 3HAHWW, YMEHHUH M HaBBIKOB,
NpUOOPETEHHBIX OOYYAIOIIMMUCSA B XOZE BBINOIHEHUS WHAMBHUIYAJIBHBIX 3aJaHUM Ha MPAKTUYECKUX
3aHATUAX U Ja00paTopHBIX padorax. [Ipy olleHuBaHUH PE3yIbTAaTOB OCBOCHUS MPAKTHUYECKHUX 3aHATUH U
1a00paTOPHBIX padOT MPUMEHSETCS IIKaIa OLEHKU «3a4TeHO — He 3auTeHo». KonruecTBo 1abopaTopHbIX
U IPAaKTUYECKUX padoT U UX TEMATHKA OIpeJieNeHa padodell MporpaMMoil TMCIUILINHBI, YTBEP K IEHHON
3aBeyIOUIM Kadeapoil.

Pesynbrar BBINOTHEHUS Ka)XA0r0 MHAVBUIYAIBHOIO 3aJaHUS JIOJDKEH COOTBETCTBOBATH BCEM
KPUTEPUSAM OLICHKHM B COOTBETCTBMM C KOMIICTCHLMSMM, YCTAHOBJICHHBIMHM JUIS 3aJaHHOIO paszeia
JUCLIMIIIIVHBIL.

[IpomMexKyTOUHBI KOHTPOJIb 110 JUCLUILIMHE OCYIIECTBIIAETCS IIPOBEICHUEM OHK3aMEHa H
TEOPETHYECKOr 0 3a4eTa.

@dopma NpoBENEHUS HK3aMEHAa — IHCHMEHHBIM OTBET IO YTBEP)KIEHHBIM IK3aMEHALMOHHBIM
Ouneram, cOpPMYIUPOBAHHBIM C YYETOM COJEp)KaHUS Y4eOHOW NUCIMIUIMHBI. B 3K3aMeHalMOHHBIN
OuJIeT BKIIIOYAETCs IBa TEOPETUYECKUX BOIPOCca U ofHa 3a7a4a. [locie BbInoinHeHns NMCbMEHHOM paboThl
0o0y4aeMoro TIpOU3BOAUTCS €€ OLIeHKa MpernojaBaTesieM M, IOpU HEOOXOJUMOCTH, IPOBOIUTCA
TeopeTndeckas 6ecena ¢ 00ydaeMbIM Ul yTOUHEHHSI SK3aMEHAIIMOHHOMN OIICHKH.



Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

Ne KonTposmmpyemsie pa3aesibl Koa konrposaupyemoii | Bua, meroa, popma
n/n AU CHMILUTHHBI KOMIIETeHIHH OLIEHOYHOTO
(w1u eé yacTn) MepONpPUsITUSA
Paznen 1. Apudmernueckue u norudeckue | [K-1.1, TK-1.2 3auer.
1 | ocHOBBI IU(DPOBOH CXEMOTEXHUKU
3 | Paznen 2. DnemenTHas 0a3a HUPPOBBIX TK-1.1, TIK-1.2 3auer.
BBIYHMCIIATENHHBIX YCTPOMCTB
3 | Pasgen 3. OCHOBBI aHAIM3a U CUHTE3A TIK-1.1, TIK-1.2 3auer.
JIOTHYECKUX YCTPONUCTB KOMOWHAITMOHHOTO
THIIA
4 | Paznen 4 IIpoeKTHPOBAHHUE JTOrHYECKUX TIK-1.1, TIK-1.2 OtyeTsI 110
yYCTPOWCTB KOMOMHAIIMOHHOTO THIIA 1a00paTOPHBIM
paboTam.
3auer.

5 | Paznen 5. Jloruyeckue ycTponcTBa [K-1.1, TIK-1.2 OrueTsl 110

IOCJIEI0BATEILHOCTHOTO THITA 71a60paTOPHBIM
paboTam.
3auer

6 | Pazgen 6. lludpoBsie aBTOMATHI 1K-1.1, IK-1.2 3auer

7 | Pa3gen 7. [IpomexxyTo4Has arTecTanus IK-1.1, TIK-1.2 3auer

8 | Pasnmen 8. DiemenTnas 6aza ITJIMC IIK-1.1, TIK-1.2 DK3aMeH.

9 | Pasmen 9. CAIIP MAX+PLUS Il cetn IK-1.1, TIK-1.2 OTueTsl 1o
1a00paTOPHBIM
paboTam.
DK3aMeH.

10 | Pasgen 10. SI3bik onucaHus anmaparypbl IIK-1.1, TIK-1.2 OT4eTs 110

AHDL 1a00paTOPHBIM
paboTam.
OK3aMeH.
11 | Pasgen 11. [Ipumepsl npoektupoBanus Ha | [IK-1.1, TIK-1.2 OtyeTsI 1Mo
s3pike AHDL 1a00paToOpHBIM
paboTam.
DK3aMeH.

12 | Pasmen 12. IIporpaMMHUpOBaHK€e U IIK-1.1, TIK-1.2 DK3aMeH.

pexondurypuposanue [IJINC

13 | Paznen 13. [IpomexyTo4yHast aTTecTanus NIK-1.1, TIK-1.2 DK3aMeH.




Ilokazamenu u Kpumepuu 0000ueHHBIX Pe3YIbMam o8 00y4eHus

PesynbTaTel 00y4eHwus mo [Tokazarenu Kputepuu onieHku pesynprara
JUCLUIUIAHE OLICHKH
pe3yiabTara
IK-1.1
3HaTk: OTBeTHI HA OOyuaromuiicst 10JKEeH
COBPEMEHHOE COCTOSIHUE U KOHTPOJIbHBIE MPOJIEMOHCTPUPOBATH 3HAHUE
TEHCHIIMY Pa3BUTHSI IUPPOBOH BOIPOCHI apu(METHYECKUX U JIOTHUECKUX OCHOB
CXEMOTEXHUKH, PUHIIATIBI U M (pPOBOI CXEMOTEXHUKHU, CUCTEM
TEXHOJIOTUH MPOEKTUPOBAHUS CUHMCIIEHUS, CIOCOOOB MPEICTaBICHUS U
U(PPOBBIX YCTPOICTB, peoOpa3oBaHuUs YHCEN U3 OJHONU CHUCTEMBI
IIPUMEHSEMBIX B OITUKO- CUHCJICHHS B IPYT'yI0, OCHOB aJIreOphl
3JEKTPOHHBIX MPUOOpax U JIOTHKH, JIEMEHTHOHN 6a3bl IU(POBBIX
KOMILJIEKCaX. BBIYUCIIUTENIbHBIX YCTPOUCTB Pa3HBIX
ITOKOJICHUH.
YMeTsh: OOyuaromuiics JOKEH
MIPUMEHSATH CBOW 3HAHUS MIPOJEMOHCTPUPOBATH YMEHUE
1U(POBOI CXEMOTEXHUKH K aHAJIM3UPOBATh KOMOMHAIIMOHHBIE CXEMBI,
PELIEHUIO 33124 IPOEKTUPOBAHUS 3aJJaHHBIC JIOTHYECKUMHU ()YHKIUSIMH,
CPEICTB aBTOMATU3ALUU U BBIIIOJIHATH aHAJIU3 YCTPOICTBA, 3aJaHHBIX B
YIPABJIEHUS ONTUKO- BHJIE CXEMBI, BBIIIOJIIHATh CUHTE3
AJIEKTPOHHBIMH MPUOOpaMH U KOMOMHAIIMOHHBIX CXEM TI0 TabIuIam
KOMILJIEKCAMH. HUCTUHHOCTH, COCTABJIATDH JIOTMUECKUE
GbyHKIMHA 110 TaOIUIIaM UCTUHHOCTH U
CTPOUTH CXeMbI ITU(PPOBHIX YCTPOMCTB HA
9TOU OCHOBE.
Buaners: OO0yuaromuiicst 10JKEeH
COBpEMEHHBIMU METO1aMu cOopa MIPOJEMOHCTPUPOBAThH BIIaJICHHUE
U aHanu3a uHdopManuu mno nH(OPMaIIMOHHBIMU TEXHOJIOTUSMU,
U(PPOBOI CXEMOTEXHUKE IS 00ecreunBaONMMH JJOCTOBEPHYIO
MPOEKTUPOBAHUS CPEJICTB MH(}OpPMAIUIO O COCTOSIHUU U Pa3BUTUHU
ABTOMATHU3ALMH U YIIPABICHUS CPEICTB MPOSKTUPOBAHUS IIU(POBBIX
ONTHKO-3JIEKTPOHHBIMU YCTPOMCTB.
nprOopaMu U KOMILIEKCAMHU.
[1K-1.2
3HATh: OCHOBBI U TEHACHIINH OtBeThl HA OOyuarommiicst 10JKeH
Pa3BUTHSI TEXHOJIOTUM aHAIN3a U | KOHTPOJIbHBIE MIPOJAEMOHCTPUPOBATH 3HAHUE XPOHOJIOTUU
CHUHTE3a YCTPOUCTB MU(GPOBOIH BOIPOCHI Pa3BUTHS allllapaTHBIX CPEICTB MUPPOBOH

CXEMOTEXHUKH, IPUMEHAEMBIE
IIPYU IPOEKTUPOBAHUU ONTHUKO-
3JIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB.

YMeTh: cucteMaTu3npoBaTh 1
CTPYKTYPUPOBATh MOIYUYEHHYIO B
pe3yabpTaTe aHaau3a

CXEMOTEXHUKH, UMETh MPEJCTABICHUE O
pa3paboTKax BeIyIUX POU3BOANUTENEH
MPOrpaMMHUPYEMBIX JTOTUYECKUX CXEMaX, UX
XapaKTepUCTUKAX U cepe NPUMEHEHUSI.

OO0yuaromuiicst TOJDKEeH
MPOIEMOHCTPUPOBATh YMCHHE YYUTHIBATh
COBpEMEHHBIC TEHCHITNH Pa3BUTHUS CPEICTB
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UHOPMAITUIO 110 U(PPOBOU U POBON CXEMOTEXHUKH, HCTIOTIB3YS
CXEMOTEXHHUKE JIJIsl pEIICHHS nHOpMANNIO, pa3MeIaeMyro Ha caifiTax
npoecCHOHANBHBIX 33714

BraaseTs: criocobaMu MoOUCKa, OO0yuaromuiicst T0JKEeH

00paboTKu 1 aHaHM3a IPOJEMOHCTPUPOBATH BIIAICHHE
uHpOpMaIuH 1o nudpoBoit uH(popManueil 0 TEXHHYECKUX
CXEMOTEXHHUKE ISl pEeHICHUS BO3MOXHOCTSIX COBPEMEHHBIX

3314 110 pa3pabOoTKe ONTHYECKUX MH(OPMAIMOHHBIX TEXHOJIOTHH IS TIOMCKA
U ONTHUKO-3JIEKTPOHHBIX u onieHKH coBpeMeHHbIX CAIIP.

pruOOpPOB U KOMILJIEKCOB.

Kpurepuu oneHnBaHus KOMIIETEHIMH (Pe3yJIbTaTOB)

=

YpoBeHb yCBOEHHUS MaTepuralia, IpeayCMOTPEHHOTO MPOrpPaMMOH.

2. YMeHUE aHaAIM3WpOBaTh MaTepuai, YCTAHABIUBATH NPUIMHHO-CIICICTBCHHBIC

CBSI3H.

OTBeThI Ha BOMPOCHI: TTOJIHOTA, ApTYMEHTHUPOBAHHOCTh, YOEKIEHHOCTh, YMEHHUE

4. KauectBo oTBeTa (ero oOlias KOMIO3UIIUS, JOTUYHOCTh, YOEKIEHHOCTh, 00IIas
Py ML)

5. Hcnonb3oBaHue JOTOJIHUTEIBHON TUTEPATYPHhI IIPH IMOJTOTOBKE OTBETOB.

w

YpoBeHb OCBOCHHS CGHOPMHPOBAHHOCTH 3HAHHWK, YMEHUW W HaBBIKOB IIO
JUCITUIUTMHE OLIEHUBAeTCs B opMe OaIbHOM OTMETKU:

«OTIAnYHO» 3aCITy’KHUBAET CTYJEHT, 0OHapYKUBIIIUM BCECTOPOHHEE,
CHUCTEMAaTHYECKOEe M TIIYyOOKO€ 3HaHHE YYEOHO-MPOrpPaMMHOIO MaTepuasna, YMEHHE
CBOOOJTHO BBITIOJIHSATH 3a/IaHUsI, TPETYCMOTPEHHBIE MPOTPAMMOM, YCBOUBIIINI OCHOBHYIO
M 3HAKOMBIM C JIONOJHUTEJILHON JIUTEPATYypOr, PEKOMEHJAOBaHHOW mporpammoii. Kak
MPaBWJIO, OLECHKA «OTJIMYHO» BBICTABIACTCA CTYJEHTAM, YCBOMBIIMM B3aUMOCBS3b
OCHOBHBIX TMOHATUNA JUCIUIUIMHBI B WX 3HAYCHUH ISl MpuodperaeMoil mpodeccuw,
MPOSIBUBIIMM TBOPYECKUE CIIOCOOHOCTHM B MOHUMAHUM, M3JIOKEHUM U HCIOJIb30BAaHUU
y4eOHO-IPOTPaMMHOI'0 MaTepuaia.

«Xopomo» 3acTyKHBaeT CTYJIEHT, OOHAPYXHMBIIWKA TOJHOE 3HAHUE Y4eOHO-
IIPOIPAMMHOI0 Marepuasa, yCIICIIHO BBINOJIHSAIOIINN IPEAYCMOTPEHHBIE B IIPOrpaMMe
3aJlaHusl, YCBOMBIIMN OCHOBHYIO JIMTEPATYpy, PEKOMEHJIOBaHHYIO B mporpamme. Kak
MIPaBUJIO, OLIEHKA «XOPOIIO)» BBICTABISETCS CTYJICHTAM, MMOKA3aBIIMM CUCTEMATUYECKUN
XapaKkTep 3HAHUH M0 TUCIUTIIMHE U CTIOCOOHBIM K MX CAMOCTOSITEIbHOMY MOTIONTHEHUIO U
O0OHOBJICHUIO B XOJI€ JlajibHEHIIIeH yueOHOM paboThl U MPO(heCCUOHATBHON JIeSTEIbHOCTH.

«Y/10BJI€ETBOPUTEIbHO»  3aCIyKUBA€T CTYJIEHT, OOHAPYXUBIIUM 3HAHUS
OCHOBHOTO y4e€OHO-TIPOrpaMMHOT0 MaTepHraia B 00beMe, HEOOXO0UMOM IS JadbHCHIIICH
yueObl U MpEeACTOosIIeld padoThl MO CIENHUATbHOCTH, CHPABISIONINICS C BBIMOJHEHUEM
3aJlaHUK, IIPEIYCMOTPEHHBIX IIPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIUTEPATYpPOU,
PEKOMEHIOBAHHOM MPOTPAMMOM. Kak MIPaBUJIO, OLICHKA
«YIOBJIETBOPUTEIIBHO)» BBICTABIISIETCS CTYAEHTAaM, JIOIYCTUBIIUM ITIOIPEITHOCTHA B OTBETE



Ha DK3aMEHE M IpPHU BBIIOJHEHWU SK3aMEHALIMOHHBIX 3a/laHui, HO O0JIaJarouium
HEO0OXOIMMBIMU 3HAHUSIMU JJI UX YCTPAHEHUS MO PYKOBOJICTBOM IMPENOIaBaTEeIs.
«HeynoB1eTBOPUTEIbHO)» BBICTABIISETCS CTYICHTY, OOHApYKUBILIEMY MTPOOEIIBI B
3HAHUAX OCHOBHOT'O y4eOHO-IIPOrPaMMHOTO MaTepHuaa, JOIYCTUBIIEMY
IPUHIIMITHATbHBIE OIIMOKH B BHIMOJIHEHUU MPEAYCMOTPEHHBIX ITporpammoit 3aaanuii. Kax
IIPAaBUJIO, OLICHKA «HEYJOBIECTBOPUTEIBHO» CTABUTCSA CTYIEHTAM, KOTOPBIE HE MOTYT
OPOAOKUTE OOy4YeHHE WM NIPUCTYNHUTh K MPO(ecCHOHAIbHON JESITENbHOCTU I10
OKOHYAaHMHM By3a 0€3 IONOJHUTEIbHBIX 3aHATUH IO COOTBETCTBYIONIEH NUCIUILINHE.

Tunoewvie KonmpoJibHble 3a0aHUA UTU UHbLE mamepuaiiol
BOI[pOCbI N KOHTPOJbHBIC 3aJaHUA K J'IaﬁOpaTOprlM 3AHATUAM IO JUCHUIIJINHE

1. Tlepeuuncaure BO3MOKHOCTH Tpaduueckoro penakropa cuctembl MAX+PLUS II.

2. Kakue BuAbl THUIOBBIX MOIYyJeH (CUMBOJOB) IM(POBBIX YCTPOHCTB MPEIyCMOTPEHbI B
oubmmoreke cuctemsl MAX+PLUS 11 muist cokpamienust BpeMeHu pa3padotku npoekra? e oHm
pacrosararTcsi U 4eM OTIIMYaroTCs ?

3. HasHadeHue nuKTOrpaMM MHCTPYMEHTOB rpadudeckoro peaakropa cucremsl MAX+PLUS II.

4. Habop komaHj, onpeaeaeHHbIN T rpadUuecKoro peaakropa B paszene mexio Edit.

5. Habop xomaHn[, onpeaeiaeHHbli A1 TpaguuecKoro peaakTopa B pasaeine MeHio View.

6. Habop xomaHs, onpeneeHHbIH A1 rpadMuecKoro perakTopa B paszaene meHo Symbol.

7. Habop xoman, onpeneneHHbIi a1 rpaduyeckoro peaakropa B pasaene mento Utilities.

8. Habop xomaHn, onpeaeiaeHHbli A rpaguuecKoro peaakropa B pasaene meno Window.

9. HaOop xomaHn, onpeaeneHHbIH s rpad)uuecKoro peakTopa B paszaene MeHto File.

10. HaGop xomaH[1, onpeesieHHbIN Tl TpauecKoro peaakropa B paszene mexro Option.

11. BBog snmeMeHTOB cxembl B rpadudeckom penakrope cuctembl MAX+PLUS II.

12. TlepemelnieHne 371€MEHTOB cXeMbl B rpaduyeckom pepakrope cuctembl MAX+PLUS II.

13. KonupoBanue cxemsl B rpadudeckoM pegakrope cuctembl MAX+PLUS 1.

14. YV nanenue »1eMeHTOB CXeMBI B TpaduueckoM peaakrope cucreMsl MAX+PLUS II.

15. MI3MeHeHune MooKeHMsI 2JIEMEHTOB CXeMbI B rpadudeckoM penakrope cucteMel MAX+PLUS II.

16. Beon u penakrtupoBanue npumutueoB INPUT u OUTPUT.

17. imeHOBaHME 2JIEMEHTOB CXEMBI B rpadudeckom penakrope cuctembl MAX+PLUS II.

18. I'padmueckoe coequuenue nemnei (muH) B rpadgudeckoM peaakrope cucreMbl MAX+PLUS I

19. Coenunenue nemnei 1 MKMH 0 UMEHU B TpaduueckoM peaakrope cucremsl  MAX+PLUS II.

20. Kak ocymiecTBisieTcsi pelakTHpOBaHKE HEMapaMeTPH3NPOBAHHBIX MOJIYJIEH TUIIOBBIX IH(PPOBBIX
YCTPOUCTB?

21. Kak ocymiecTBisieTcs peJaKTHPOBAHUE MapaMeTPU3MPOBAHHBIX MOJYJEH THUHOBBIX HHU(POBBIX
YCTPOMCTB?

22. Kak BBECTH CETKY Ul IPUBS3KHU 3JIEMEHTOB CXEMBI U 33/1aTh LA MEXKY €€ JIMHUAMU?

23. Kak ocymiecTBisercss MaclITaOUpOBaHUE W HOPMUPOBAHHE M300pasKeHUS B TpauuecKkoM
penakrope cucreMbi MAX+PLUS 11?7

24. Kak 3a7aeTcsi pe:KuM Hepa3pbIBHOCTH IeNeH/IH?

25. Kak 3ajmare mpudt u ero pasmepsl npu pabore B TpapUuecKOM pelaKTOpe CHCTEMbI
MAX+PLUS 11?

26. TTopsimok BBIIOTHEHUS POeKTa B rpadudeckom peaakrope cucrembl MAX+PLUS II.

27. Vicnionb3ys pe3ysbTaThl MOAETUPOBAHUSA, OOBSICHUTE Pa0OTY JIOrHYecKoro 3nemenTa 21.

28. Ucnonb3ys pe3yabTaThl MOJICIHPOBAHUS, OOBSICHUTE padoTy aemmdparopa, cxema KOTOPOro
IIpeCTaBIIeHA Ha puc. 17.

29. Vicnionb3ys pe3ysbTaThl MOAEIMPOBAHUSA, 00BACHUTE paboTy aemmdparopa, cxema KOTOPOro
npeJcTaBieHa Ha puc. 18.



30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,
45,

46.

47.

48.

Vcnonb3ys pe3yibTaThl MOJETUPOBAHHUS, OOBACHUTE pabOTy YCTPOKHCTBA, Pealu3yIoIero
JIOTMYECKYIO (DYHKITUIO Y =(XInX2)u(X1nX2)

Hcnone3yss pe3yiabTaThl MOJAEIMPOBAaHUA, OOBSICHUTE pabOTy YCTpPOICTBa, pealn3yIOLIEro

normueckyo dyrkimio | = X3N((XIN X2)u(XINX2))

Co31aTh MPOEKT dIEMEHTA, Pealu3yIoIIero Jorudeckyio gynkmmo ¥ = X1N X2,
C03/1.aTh MPOEKT DJIEMEHTA, PEATN3yIONIEro TOTHIeCKYI0 (hyHKITHIO
Y =(X1A X2) U(X1N X2).

Co311aTh IPOEKT JEMEHTA, PEATU3YIONIETO JIOTHYECKYIO (DYHKITHIO
Y =X3n((XIn X2) U(X1nX2))

Co31.aTh IPOEKT JIEMEHTA, PEATU3YIONIET 0 TIOTHYECKYIO (D YHKITUIO
Y =(XINnX2n X3) U(XINn X2n X3)

Coznarh NPOEKT JIEMEHTA, PEATH3YIOIET0 JIOTHIECKYIO (YHKITHIO
Y =(XINnX2)u (XN X2) U(X1nX2)

Co31aTh MPOEKT JIEMEHTA, PEATHU3YIOIIETO JIOTHYECKYIO (HYHKITHIO
Y=(XI1NnX2)Uu(XI1Nn X2)u(X1n X2)

Co31aTh MPOEKT AIEMEHTA, PEATH3YIONIET0 JIOTHYECKYIO () YHKITUIO
Y =(XINnX2)u (XN X2) U(X1nX2)

Co311aTh IPOEKT IEMEHTA, PEATU3YIOIIET0 JOrHISCKYI0 QYHKITHIO
Y =(X1NnX2N X3) U(XINX2N X3) U (X1n X2 X3)

Co3/1.aTh IPOCKT DIIEMEHTA, Pean3 €ro JIOTHIECK KIIUIO _
Y=(XINX2N X3)U(XINX2N X3) U (XIN X2 X3) U (XINX2N X3)

Co3/1 aTb OPOEKT 3JIEMEHTA, PEATIU3VIOLLET 0 JIOTHYECKYIO () VHKIIAIO
Y=(XINX2N X3)U(XLINX2N X3)U(XINX2N X3)U(XLN X2mX3)_

Kak 3amath cerky macmraba Ha BpeMEHHBIX TUarpaMMax pe3yJabTaTOB MOACTUPOBAHHUS?

Kak moaxrounTh EPHOAMIECKYIO TTOCTIEI0BATEIFHOCTL Ha BXOJ/IE MOJICITUPYEMOT0 YCTPOMCTBA
¥ 3a/1aTh [TapaMeTpPbl ATON MOCIIEI0BATEIILHOCTH ?

Kak 3aaTh BpeMEHHYIO JuarpamMmy MPOU3BOJIILHOTO HMMITYJILCHOTO CUTHAIAa?

OnummTe TpoIece TPYNIUPOBAHUS CUTHAIOB B IIMHY IMPU OTOOPaKCHHH pPE3yJbTaTOB
MOJICTTUPOBAHMSI HA BPEMEHHBIX AHarpammax.

Kak oTo0pa3uth pe3ynbTaTbl MOAETUPOBAHUS B JBOMYHOM, TECATHYHOM, BOCBMEPHUUYHOM U
IECITUYHOM KOogax?

Co3znatb mpoekT mmdparopa, paboTa KOTOPOro OMUCHIBACTCS CICAYIONMICH TaOIUIEH COCTOSTHUI

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

Co3znath mpoekT mmdparopa, paboTa KOTOPOro OMUCHIBACTCS CICAYIONMICH TaOIUIEH COCTOSTHUI

X1 | X2 | X3| X4|Yl]|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.
ol.

52.

53.

54.

55.

56.
oT.

58.

59.

60.

61.

62.

63.
64.
65.
66.

67.

68.

69.

70.
71.
12.
73.
74.
75.
76.
77.
78.
79.
80.
81.

Hcnonb3yst pe3ynbTaThl MOICTUPOBAHMS, onUIuTe pabdory D-Tpurrepa c paspemaronmm
Bxozom (dffe).
Hcnonb3ys pe3yabTaTbl MOAEIMPOBAHHUS, ONUIINTE padOTy NapasieIbHOTO PErucTpa.
Hcnone3ys  pe3ynbTaThl  MOJCTHPOBAHUS, ONUIIUTE pPadOTy CABUTOBOTO PETHCTpa C
MapasuieIbHON 3arpy3Koi.
Vcnonb3ys pe3ynbTaTbl MOAEIMPOBAHUS, OMMIIUTE PabOTy pachpelesuTelNss UMITYJIbCOB Ha
C/IBUTOBOM PETHUCTPE.
Hcnonb3yst pe3ynbTaThl MOJACIHPOBAHUS, ONMUINNTE paboTy nemudparopa, BHIIOIHEHHOTO 10
cXeMe Ha puc. 28.
Hcnonb3yst pe3ynpTaTbl MOJAEIUPOBAHUS, ONMUIINTE paboTy Jemudparopa, BHIIOIHEHHOTO 110
cxeme Ha puc. 30.
Hcnonb3ys  pe3yiabTaTbl  MOACTUPOBAHMS, ONUIIMTE Pa0OTy  JABOWYHOTO  CUETYHKA,
BBITIOJIHEHHOT'O 110 cXeMe Ha puc. 31
Uccnenyiite paboty T-Tpurrepa tffe ¢ pazpemaromum BXoaom.
Co3znaiite MpoOeKT ABYXpa3psiIHOro JBOMYHOIO cyeTurka Ha T-Tpurrepax c tffe ¢ paspemaromum
BXOJ/IOM U ONHUIINTE €ro padoTy Mo pe3yabTaTaM MOJESIUPOBAHMS.
Co3naiiTe MPOEKT TpeXpa3psaHOro ABOMYHOro cyerdyrnka Ha T-tpurrepax tffe ¢ paspemaromum
BXOJIOM U OIUIIUTE €ro paboTy Mo pe3ysbTaTaM MOJIETHPOBAHUS.
Co3naiiTe MPOEKT CYETHOro TpuUrrepa Ha Oase D-Tpurrepa (uis 3TOro COe€AMHUTE BBIXOZ D-
Tpurrepa ¢ Bxogaom D depe3 HHBEPTOpP) U OMUILIUTE €r0 PadOTy IO pe3ysibTaTaM MOJSITUPOBAHUSI.
CozpnaiiTe mpoeKT ABYXpa3psIHOro ABOUYHOrO cUeTYMKa Ha D-Tpurrepax u ONuIuTe ero padory
0 pe3yJIbTaTaM MOJICIIMPOBAHMSL.
Co3paiiTe MpOEKT TPEXpa3psAHOTO JBOMYHOTO CYETYMKA Ha D-TpHUrrepax u onummre ero padboTy
0 pe3yJibTaTaM MOJECIUPOBAHHUS.
Co3paiiTe MPOEKT YEeThIPEXPa3psiIHOrO JABOWYHOIO cyeTyrka Ha D-Tpurrepax M ONUIIMTE €ro
paboty 1o pe3ynpTaTaM MOJEIUPOBAHHS.
[TosicauTe paboTy U(PPOBOro TeHepaTopa CHHYCOUTATBHOTO CUTHAA.
[Tosicuute paboTy HU(PPOBOro UHTETPATOPA.
[TosicHuTe Ha3HAUCHHE TPUTTEPA B CXeMe LU(POBOro reHepaTopa CUHYCOMIAIBHOTO CUTHAA.
Kak 3amate HaganpHyI0 a3y B MpoekTe nu(poBOro TeHepaTopa CHHYCOHIAILHOTO CHTHaa?
[TomyuuTe Ha pazpaboTaHHOI MoaenU TU(POBYIO CHHYCOUAY C HaYAIbHOU (a3oil .
[Tonyuure Ha pa3paboTaHHOM MoENH TU(PPOBOro TEHEPATOPa CUHYCOULY ¢ HadyaJIbHOM (hazoii
/2.
[IpoBenuTe MoaenupoBaHUE pa3pabOTaHHOrO HU(POBOro MHTErpaTopa Uil ciaydas JIMHEHHO
HapacCTaIOIIEro BXOIHOI'O CUTHAIA.
[TpoBenuTe MonmenupoBaHUE pa3pabdOTaHHOTO HU(POBOTrO MHTETpaTopa Ui ciydas, Korga Ha
BXO/I IOCTYTAeT MOCTOSIHHBIN CUTHAJ 3a/1aHHOM BEIMYNHBI.
[TosicHuTe Ha3HAUEHHE PETUCTPA B MPOEKTE IU(PPOBOro reHepaTopa CHHYCOMIAIBHOIO CUTHANA.
[TosicHuTE Ha3HAYSHHUE PETUCTPA B MPOEKTE HU(PPOBOTO HHTETPATOPA.

Onumurte GyHKIIMOHATBHBIC BO3MOXKHOCTH MOy s 4count.

Onwuiute GyHKIMOHATBHBIC BO3MOXXHOCTH Moyt mult4.

Onummre GyHKIMOHATBHBIE BO3MOKHOCTH Moaysis octal dff.
Onwumute GyHKIHOHATBHBIE BO3MOKHOCTH Moaysis [pm_add_sub.
Onwuinute GyHKIMOHATBHBIC BO3MOXKHOCTH Moayiist Ipm_ff.
Onumnre QyHKIIMOHATBHBIC BO3MOKHOCTH MOYIIsi busmux.
Onumire GyHKIMOHATBHBIC BO3SMOXKHOCTH MOYJIS |pm_mux.
[TosicHuTe paboTy MHOTOKaHAILHOTO IU(PPOBOTO UHTETPATOPA.
Kaxk BbIOpaTh mapamerpsl MyabTHILIEKCcOpa |pm_mux?
[IpoBenute MonenupoBaHUE pa3pabOTAHHOIO MHOIOKAHAJIBHOIO MHTErparopa Iu(pPOBHIX

CUTHAJIOB IJIA ClIy4dast, KOrJa 4YncCJIO KaHaJIOB PABHO 8, a pa3pAAHOCTb CUI'HAJIa B KaKJIOM KaHAJIC
S.



82. IIpOKOMMEHTHPYHTE ONKMCAHWE OJHOTO W3 CHPOCKTUPOBAHHBIX YCTPOMCTB (IO YyKa3aHUIO
npenoaasarens). OObACHUTE NOJIYyYEHHBIE Pe3yabTaThl (DYHKIMOHAIBHOTO MOJENIHPOBAHUS.
VYkakuTe NPUYUHBI BPEMEHHBIX 3a/IePKEK U CIIOCOObI UX YMEHbIICHHUS.

83. CtpykTypa TEKCTOBOrO OMMCaHMs HU(POBBIX YCTpoiicTB Ha s3p1ke AHDL.

84. B yem mpeumymiecTBO sA3pika AHDL 1Mo cpaBHEHUIO C IPYTHMH CIOCOOAMHU TPOSKTHPOBAHUS
ycrporicts HOC?

85. Kakue mpemmymiectBa gaetr cosznmanus npoekra Ha AHDL B TEKCTOBOM pelakTOpe CHCTEMBI
MAX+PLUS 11?7

86. “3onotrsie mpaBuina’” si3pika AHDL.

87. KoncranTsl 1 uncna B si36ike AHDL.

88. Onepanppl B s361ke AHDL.

89. I'pynimiet B si3pike AHDL.

90. Jlornueckue oneparopsl B AHDL.

91. Apudmernueckue onepatopsl B si3pike AHDL.

92. Onepatopsl cpaBHeHHS B si3bike AHDL.

93. KiroueBsle cioBa u ujeHTuukaTopsl si3pika AHDL.

94. Peanuzanus OyneBbIX BRIpaXSHUI U ypaBHeHU Ha si3pike AHDL.

95. O6bsBrnenue y3mos (NODE) 8 AHDL.

96. Jloruka oneparopa IF 8 AHDL.

97. Jloruka oneparopa CASE B AHDL.

98. Ucnonp3oBanue oneparopa TABLE B AHDL.

99. Ucnonn3oBanue oneparopa FOR GENERATE B AHDL.
100. Hcnonb3oBaHHe MAOIOHOB S3BIKOBBIX KOHCTPYKILUI TP CO3[AHUH TEKCTOBOTO OMMCAHUSL.

101. Cosnare B AHDL mpoekt siemenTa, pearn3yromero Jorudeckyro ¢yuxmuuto 2UIJIN M 21,
102. Cosmars 8 AHDL npoexr snementa 2U-HE Y 21.

103. Cosnars 8 AHDL npoekr snementa HE(2U Y 21).

104. Cozmatp B AHDL mpoekr »srieMeHTa, pealM3yOMmEro JOTHYECKYI  (DYHKIIHIO
HE(X1 M X2) Y(X3 M X4.).

105. Coznars B AHDL npoekt anemenTa, peanusymomniero Jorudeckyro Gpynkiuo HEXINHEX2,

106. Cozmatb B AHDL mpoekt »sneMeHTa, pEalM3yOmEro  JIOTHYECKYI0  (DYHKIIHIO
(HEX1 M X2) Y X3.

107. Cozmatp B AHDL MPOSKT  3JIEMEHTa, PpeaJM3yIIIero JIOTHYECKYI0  (DYHKIIHIO
(X1 X2 X3) JHEXA.

108. Cozgate B AHDL mnpoekT »smeMeHTa, peanusyromero Jjorudeckyro ¢yHkmuto HE
(HEX1NHEX2).

109. Coznanme cuerunkoB npsimoro cuera B AHDL.

110. Co3ganue peBepcuBHBIX cueTunkoB B AHDL.

111. Coznanue peructpoB napaiensHoro Tuna B AHDL.

112. Coszganue casurarommx peructpos B AHDL.

113. Co3ganue cHHXpOHHBIX 010KOB mamsaTu B AHDL.

114. Co3nanue acuHXpoHHBIX 010K0B mamsitd B AHDL.

115. Co3znanue napamerpusupoBaHHbix Moayneid B AHDL.

116. Hcnonws3zoBanme oneparopa ASSERT B AHDL.

117. Coznanue INCLUDE-(aiinoB npu onvcaHuu MoayJiel maMsTH.

118. Coznare B AHDL npoekt D-tpurrepa (dff).

119. Coznare 8 AHDL mpoekt D-Tpurrepa ¢ paspemaromum Bxogom (dffe).

120. Cozgats B AHDL npoext cuetHoro tpurrepa Ha 6aze D-Tpurrepa.

121. Coznars B AHDL npoekt aByxpa3psiiHOro JBOMYHOTO cueTynka Ha D-tpurrepax.

122. Cosznate B AHDL mipoekt RS-Tpurrepa.

123. Cozgats B AHDL npoext RS-Tpurrepa C pa3pemaronium BX0A0M.

124. Coznats B AHDL npoext JK-Tpurrepa.

125. Coznats B AHDL npoekt JK-Tpurrepa C pa3pemaronimm BX0I0M.
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126. Cosznats B AHDL nipoekt T-Tpurrepa.

127. Cozgats B AHDL npoekt JK-Tpurrepa C pazperniaroniamM BXOIOM.

128. Cozpmate B AHDL mnpoekr 4-pa3psaHOro pPEBEPCUBHOIO CABUIAIOLIETO pErucrpa ¢
MapajuieIbHON 3arpy3Koi.

129. Coznare B AHDL nmapameTpu3npoBaHHBII MOIYIIb PEBEPCHBHOTO CIBUTAIOIIETO PETUCTPA C
napausenbHON 3arpy3Kou.

130. Coznars B AHDL npoekt 4-pa3psqHOro peBepCUBHOTO JBOUYHOTO CUETYHKA C TTApAILJIeIbHON
3arpy3Kom.

131. Cozgats B AHDL napamerpusupoBaHHBI MOJYJIb PEBEPCUBHOIO JBOMYHOT'O CUETYHKA C
MapajuIeIbHON 3arpy3Koi.

132. TlonsiTue mepapXu4ecKoro ormucanus MpoekToB. Korma ucronp3yercs Takoe onucanue?

133. Kak opranusyercs nepapxuueckoe onucanue npoekros B AHDL?

134. Tlonstue daiina Bkmodenus (Include File). Kak co3nath daiin BmodeHus?

135. Hcnonp3oBaHue HeMapaMETPU3UPYEMBIX MOIYJICH B HEPAPXUICCKOM OIMCAHUH IPOCKTA.

136. Hcnonb3oBaHue napaMeTpU3UpyEMbIX MOAYJIEH B HEPAPXUUECKOM OMMCAHUU MTPOEKTA.

137. Tlosicuute onucanue nunTepdeiica momyns lpm_add_sub.

138. Tlosicuute onmcanue uaTepderica momyis Ipm_buf reg.

139. TlosicHuTe onucaHue CO3IaHHOIO MMPOEKTa HeapaMeTPU3UPYEMOr 0 HaKaIlIMBAOLIETO
cymmaropa.

140. TlosicHUTE OMMCaHKE CO3IaHHOTO MPOEKTA MapaMeTPU3UPYEMOT0 HAKATIIIMBAIOIIET O
cymmaropa.

141. Omnpenenenue, CTpyKTypHas cXeMa U BUAbl KOHEUYHBIX aBTOMATOB.

142. KonupoBaHUEe COCTOSHHI KOHEUHBIX aBToMatoB B AHDL.

143. 3apanne xoneunoro asromara B AHDL.

144. Onucanue aaropuTMoB padOThl KOHEYHBIX aBTOMATOB.

145. Omnwucanue aBTomara Mypa ¢ nomompio oneparopa TABLE.

146. Omnucanue aBTomara Mypa ¢ nomoiusto oneparopos CASE u IF.

147. Omnucanue apromara Munu ¢ nomorbto oneparopa TABLE.

148. Ornmucanne aBTomMara Muiu ¢ momonisio onepatropoB CASE u IF.

149. Kak obecneunTs IBOMYHOE KOAWPOBAaHUE cOCTOSIHUN aBToMaTa? [loscHuTe 1BOMYHOE
KOJMpoBaHKe aBToMara Mypa 1o pe3yibraraM, B3saThiM U3 (aitia oruera — Report File.

150. Kak obecnieunTh KOAMPOBAHUE COCTOSTHUN aBTOMATa IO MPUHIIUITY: OAHO COCTOSTHUE — OJIMH
tpurrep? [losicHUTe 3TOT NPUHIMIT KOAUPOBAHUS aBToMaTa Mypa 1o pe3yabTaram, B3SAThIM U3
daiina orueta — Report File.

151. Cosnaiite mpoekT aBToMara Mypa, IoBe/ieHHe KOTOPOro 3aaano rpadom Ha puc.11, rae Si—
cocrosiuus aBromara (S0=0, S1=1, S2=1, S3=0), Y — BXOAHO# CUTHAJL.

Y=1
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152. Co3znaiite mpoeKT aBTOMara Muiu, MoBeCHUE KOTOPOro 3aaaHo rpadom Ha puc.12, rae Si—

COCTOSIHUS aBTOMaTa, Y — BXOJAHOH curHai, Z — BEIXOJIHOM CHUTHAJI.

153.

Y=127=1

Puc.12

154. CozpaiiTe mpoekT aBToMara 1o rpady, mpeIoxKeHHOMY ITPETOoaBaTEICM.

BOoo~NoR~WNE

13.
14.
15.

16.

17.

18.

19.

20.

21.

0.
11.
12.

BOl'[pOCl)I K 3a49€Ty 10 JTMCHUIIJINHE

OnemeHTHas 6a3a HUPPOBBIX BHIYUCIUTENIBHBIX YCTPONUCTB.

Jlornyeckue 371eMEeHTbI Ha OUMONIAPHBIX TpaH3ucTopax. Jlornueckuit snement cepun A TJI.
baszossiii nornuecknii anemeHT TTJIL.

BydepHblit 371eMEHT € OTKPBITHIM KOJIIIEKTOPOM.

BydepHblii 31eMeHT ¢ TpeMs COCTOSIHUSIMU BBIXOA.

Jlornueckue 351eMeHTHI Ha IosieBbIX TpaH3uctopax. Maseprop KMOIL.

KMOII - snement M-HE.

KMOII-anement MJIN-HE.

XapaKkTepUCTUKH U ITAPAMETPBI JIOTUYECKHUX JIEMEHTOB.

AHanu3 KOMOMHAITMOHHOM CXEMBI, 3a/ITaHHON JIOTHYECKUMHU (D YHKITUSIMH.

AHanu3 ycTpoICTBa, 3aJaHHOTO B BUAE CXEMBI.

Oranbl cMHTe3a KOMOMHAIIMOHHBIX CXEM: COCTAaBJICHWE TEXHUYECKOTO 3aJaHus, TaOIUIIbI
UCTUHHOCTH, JJOTMYECKUX (PYHKIUI.

Munumuzanus sorudeckux ¢pyukuuii: M/IH®, MKH®, xaptst Kapho.

CuHTe3 KOMOMHAIIMOHHOM CXeMbI Ha TpuMepe GOpMHUPOBATEIIS MPU3HAKA YHCTIA.

Cucremsl cuncieHns U Koapl. JleciTuuHas CHCTeMa CUMCIICHHUs. J[BOMYHAs CUCTEMA CUUCIICHUSI.
[IpeoGpa3oBanue nBoMuyHOro yuciaa B AecaTuuHoe. [IpeoOpasoBaHue uMciaa M3 AECATUYHON
CUCTEMBI CUHCIICHUS B IBOUYHYIO.

[[TecTHaguaTepu4Has cucTeMa cuuciaeHus. BocebMepruyHas CUCTEMa CUACIICHUS.

KonupoBaHue noa0XKHUTENbHBIX U OTPULIATEIbHBIX LENbIX yncell. Llenbie 6e33HaKoBbIe TBOUYHbBIE
yucna. Llenpie 3HaKoBbIe [BOMYHBIE yncha. [Ipsamoit koa. JJononHUTENbHbINA KO/,

Boinonnenue apudmMernyeckux onepanuidi B JIBOMYHOM cucrteMe cuucieHus. CroxeHue
JBOMYHBIX 4uCeN. BplUMTaHME NBOMYHBIX 4YHCEN. YMHOXKEHHUS JIBOMYHBIX 4dHcen. JleneHue B
JIBOUYHOI CHCTEME.

OcHoBbl anreOpbl JOTUKUA. AKCHOMBI anreOpbl JOTUKH. Jlormueckue TOXKIECTBA M TEOPEMBbI
anreOpsl JTOTUKH.

Jlornueckwii snementT HE - unBeprop. Jlornueckuii snement M. Cxembl, TaOaUIIBI HCTUHHOCTH,
BPEMEHHBIE THArpaMMBbI.

Jlornuecknii smement MJIN. Jlormuecknii smement MJIM-HE. CxeMbl, TaOIMIBI UCTUHHOCTH,
BPEMEHHBIE THarpaMMBbl.
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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 bk wbdE

Jlornueckuii snement «Mckmouaromiee MJIN». Cxembl, TaOIUIIBI KICTUHHOCTH, BPEMEHHBIE
JarpaMMel.

[IpoekTHpoBaHHE  JIOTMYECKUX  YCTPOMCTB ~ KOMOWMHAIIMOHHOIO  THIA:  IOJIyCyMMAaTop,
MHKPEMEHTOP.

Cymmarop: Tabmuipl HMCTUHHOCTH, COCTaBJEHHE JIOTUYECKUX (DYHKIUH, MUHUMH3ALUS
JOrMYecKuX (QyHKUUH, pa3paboTKa cXeMbl, pa3paboTKa U OMUCAHNE TECTOBBIX CUTHAIIOB.
[TapamienpHBI CyMMaTOp C IOCIIEN0BATEIBHBIM IIEPEHOCOM.

MYynbTHIIIIEKCOPBI.

YHuBepCalbHbINM JOrMYECKUN AJIEMEHT Ha OCHOBE MYJIbTUILIIEKCOPA.

J1eMynbTUILIEKCOPBI.

[IpeoGpazoBarenu komoB. Jlemudparopsi.

[TpeobpazoBarenu komoB. Lludparopsl.

[IpeoOpa3zoBanue MpsSMOTo Kojia B OOPATHBIN U JOMOIHUTEIBHBIN KOJIBI.

Kon I'pes. [IpeobpazoBanue neonuHoro koja B kog ['pest. O6paTHoe mpeodpazoBaHue.
Kommnapatops! kooB.

AJIY KOMOMHAIIMOHHOT'O THIIA.

Tpurrepsl: aCHHXPOHHBIE U CUHXPOHHBIE, CO CTATUYECKUM U IMHAMUYECKUM YIIPABJICHUEM.
AcHHXpOHHBIN RS-TpUrrep ¢ npsiMbIMH YCTaHOBOYHBIMU BXOJIAMH.

AcHHXpOHHBIN RS-TpUrTep ¢ HHBEPCHBIMU YCTAHOBOUHBIMHU BXOJIaMH.

Cunxpounnsiii RS-tpurrep.

JIByxcrynenuatsiii RS —tpurrep.

Crartuueckuii D-tpurrep.

D-tpurrep ¢ auHaMuyeckuM ynpasieHneM. O0O03Hau€HHE BXOA0B TPUITEPOB.

JK Tpurrep.

ACUHXPOHHBII CYETHBIN TPUITED.

CHUHXPOHHBIN CUETHBIN TPUTTEP.

Cxembl ¥ BpeMEHHBbIE quarpamMmbl pabOThl CYMMHUPYIOLIETO M BBIYMTAIONIETO CUETYMKOB, UX
JIOCTOMHCTBA U HEJOCTATKH.

CunxpoHHbIE cueTYMKH. CUeTUYHK C NapajlyIeIbHON 3arpy3Koi.

CueTurKH ¢ MPOU3BOIBHBIM MOJYJIEM CUETA.

dopmupoBaTeIb 3aaHHOM I10CJIEI0BATEIbHOCTH UMITYJIbCOB.

I'enepaTopsl 1iceBAOCTy4aliHOM MTOCJIEN0BATENBHOCTH.

[Tonsitue undpoBoro aBToMarta. DJIEMEHTbl CTPYKTYPbl CHHXPOHHOI'O KOHEYHOT'O aBTOMATa.
Oranbl CHHTE3a KOHEUHOro aBroMata. Ilpumep anropurma paboTsl KOHeUHOro aBromara. ['pad
KOHEYHOI'0 aBTOMaTta. BeIOOp pa3psIHOCTH MaMATH KOHEYHOT O aBTOMATa.

Tabnuua nmepexo10B KOHEYHOro aBToMata. Jlormueckue BhIpaKeHUS Uil GYHKIUN TEPEXO0JI0B.
Jlornueckue BbIpakeHus 111 QyHKIMI TepexoaoB.

[TocTpoeHne cxeMbl KOHEUHOT O aBTOMAaTa 1 €€ TECTUPOBAHMUE.

CuHTE3 PeBepCHBHOIO CUETYMKA 10 MOIYJII0 3. TaOnHIla MepexoaoB, JOTMYECKHE BBIPAKCHUS
Ui GYyHKIMN Iepexo/10B, CXeMa KOHEYHOI 0 aBTOMATa U €€ TECTUPOBaHHUE.

BOl'[pOCbI K 3K3aMCHY 110 JTUCHUIIJIUHE

O6mme cBenenus o [TJIUC, chepa mpumenenus TTJINC.
[TporpammupoBanue [1JTY ¢ mimaBkumu nepemMbIuKamMu.
[TporpammupoBanue [1JIY ¢ HapammBaeMbIMi TEPEMBIYKAMHU.
IIpocteie u cnoxusie [ITY.

IIporpammuposanue IV kak I3V ¢ 3apanHoi TabnnLel COCTOSHU.
IIporpammupyemsl jorudeckue marpuisl [IJIM.

[Tporpammupyemsie matputisl [IMJL: PAL u GAL.
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14.
15.
16.
17.

18.
19.

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

26.
27.
28.
29.
30.
31.
32.

33.
34.

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

Cnoxunsie IIIY. IIporpammupyemble MyJIbTUILIEKCOPHI CI10XKHBIX [LJTY

IIporpammupyemsie snorudeckue marpuubl (IIJIM), mporpammupyemas MaTpuyHasi JIOTHKa
(IIMJI), nmporpammupyemast Mmakposoruka (I1IM).

ITporpammupyembie koMmyTupyembsie Matpudtbie 010ku (IIKMB) unu CPLD-cTpykTypbI.
ITporpammupyemsie BeHTUIbHBIE MaTpullbl (IIBM) nnn FPGA, KoMOMHUPOBaHHbBIE apXUTEKTYPbI
TJINC.

Apxwurekrypsl FPGA cemeiicta Spartan ¢pupmsr Xilinx.

Apxwurekrypa FPGA cemeiictea FLEX10K ¢upmer Altera.

Apxurekrypa FPGA cemeiictBa Apex20K ¢pupmser Altera.

Kpurepuu Boi6opa ITJINC.

00630p ITJINC Beaymux MupoBsix npousBoauteieii: Altera, Xilinx, Actel.

OcuoBubie xapaktepuctuku I[TJIMC cemericte FLEX10K/A/E, FLEX6000, ACEX, APEX
20K/E/C, Cyclone, Cyclone II ¢pupmsr Altera.

OcHoBHble xapakTepuctuku nakera MAX+PLUS Il.

OcuoBuble xapakrepuctuku [IJIUC cemeiicte XC4000XLA/XV, Spartan, Spartan-11, Spartan-
IIE, Spartan-3, Virtex/E, Virtex-11, Virtex-11 Pro, Virtex-4 SX, Virtex-4 LX, ¢pupmsr XILINX.

Cucrema nipoekrupoBanust MAX+PLUS II: oOmue cBeneHus, STansl pa3padOTKH MPOSKTA.
Paznenst merro MAX+PIus I, ux ¢pyHKIMOHAIEHOE Ha3HAUCHHE.

Penakropsr cucremsr MAX+Plus 1.

[TonsiTe mpoekTa, MeHu npoekra B cucteme MAX+PLUS II.

@aiin mpoekTa u BcriomorarenbHble (aitibl cucteMbl MAX+PLUS I

Haznauenns pusndyeckux pecypcoB U KOH(pHUTypamroHHble ycTaHOBKU B cucteme MAX+PLUS Il
(Ha3Ha4YeHUe yCTpOMCTBa, YUIIOB, SIUEEK, BBIBOIOB, 30HJ0B, MECTHOM TPaCCHUPOBKH, BPEMEHHBIX
apamMeTpOB).

I'paduueckuii penakrop cucrembl MAX+PLUS I, ero Bo3MOKHOCTH.

CumBonbHbIl penaktop cuctembl MAX+PLUS 1, ero Bo3aMoxHOCTH.

TexcroBsrit pegakrop cucreMsl MAX+PLUS I, ero Bo3moxxHOCTH.

Curnansnblil penaktop cucreMbl MAX+PLUS I, ero Bo3moxxHOCTH.

Co3naHue TeCTOBBIX CHT'HAJIOB B BUJIE BEKTOPHOI'0 CUTHaIbHOTO (aiina Vector File.
[ToypoBHeBBI# MIaHUPOBLIHK (TpaccupoBLIMK) cucTteMbl MAX+PLUS II.

[Tponecc KOMIMIALNY IPOEKTA.

Monynu komnmstopa: Compiler, Netlist Extractor, Database Builder, Logic Synthesizer.
Monynu kommmsitopa: Partitioner Fitter, Functional SNF Extractor, Timing SNF Extracto,r
Linked SNF Extractor, Assembler.

Yrunuta auarnoctuku npoekra (Design Doctor Utility).

[Tporpammel 3anucu B popmaret VHDL, Verllog, EDIF.

Bepuduxanus npoekra.

Cumynstop cuctembl MAX PLUS I

OyHKIIMOHATEHOE TeCTUpOBaHKE. TeCTHPOBaHNE BPEMEHHBIX TapaMETPOB.

OO6mme cBeneHust o si3pike onucanus anmaparypbsl AHDL. "3omnoreie nmpaBuna AHDL".
Crpykrypa TekcroBoro onucanusi B AHDL.

Koucrauter u uncna B s3e1ke AHDL.
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65.
66.
67.
68.
69.

70.

71.

Apudmernueckue oneparopsl B s3bike AHDL.

Jlornueckue oneparopsl B sa3bike AHDL.

Omnepatopsl cpaBHEeHUs (KoMmmapaTopsl) B sizbike AHDL.
Kitouessie croBa si3pika AHDL. Unentudukarops s3sika AHDL.

Peanunzanus OyneBbIX BbIpakeHU U ypaBHeHHH Ha s3pike AHDL.
Oo0bsiBnenue y3noB (NODE) B si3pike AHDL.

[TonsiTue u 3aganue rpynmsl B si3pike AHDL.

Peanm3zanus ycnouo#t noruku B si3eike AHDL: oneparopsr IF u CASE.
Hcnonb3oBanue Tabaui HCTUHHOCTH B si3bike AHDL.

Hcnonp3oBanue 3HaueHUi 1o ymoadanuio B si3pike AHDL.

Omnwucanue peructpoB Ha si3bike AHDL.

OObsiBIEHNE PETUCTPOBBIX BBIX0J10B Ha si3bike AHDL.

Co3nanune cyeTunkoB Ha s36ike AHDL.

Omnucanne nudpoBoro aBromata Ha si3bike AHDL.

Onucanus mmgparopa Ha si3bike AHDL.

Onucanus nemmdparop Ha s3bike AHDL.

Onucanus MynbTUIIIIEKCOPOB Ha si3bike AHDL.

Onucanus neMmyapTuIuieKcopoB Ha si3bike AHDL.

Onucanus napameTpu3NpOBaHHBIX Moayel Ha si3pike AHDL.

Omnwucanus cymmaropa Ha sizbike AHDL.

Onucanus Moxyrneii namstu Ha si3pike AHDL.

Hcnonp3oBanue oneparopa koHTposst ASSERT B si3pike AHDL.

[TapameTpr30BaHHOE ONMKMCAHKE IMHHOT'O MYJIbTHILIEKCOpa Ha si3bike AHDL.
[TapameTpr3oBaHHOE OIKCAaHUE IIMHHOTO JIeMyIbTUIUIeKcopa Ha si3bike AHDL.

Co3anue TECTOBBIX CUTHAJIOB B BHJIE BEKTOPHBIX CUTHAIBHBIX (haiiiIaoB.

Cosnanue uepapxudeckux mpoekToB B cucteme MAX+PLUS II.

[Tonsitne xoudurypupoanus u pexonpurypupoBanus [1JIMC. BapuanTsl KOHGUTYpUPOBAHHS
[TJINC. PekoHdurypupoBaHue B CUCTEME U B CXEME.

[Tporpammuposanue [TJIMC gepe3 nopt JTAG. Cxema 3arpy3ounoro kabens ByteBlaster MV.
Wucramnsanus 3arpyzounoro kabens Byte Blaster MV na PC.

Kondurypammonnsie II3Y u  pexumsl 3arpy3ku. OOmas XxapakTepucTHKa —Ipolecca
KOH(UTI'ypHUPOBaHMUS.

Tunossie 3a/JaHUA HA KYPCOBO€ IIPOCKTUPOBAHUE

3amanueM npeaycMarpuBaeTcs npoekrupoBanue ¢ momoribio CAITP MAX+PLUS

I u peammzanmus wa yueOHoU mmate UP2 Educational Kit ycrpoiicte mns
[OMEXOYCTOWYMBOIO  KOJMPOBAaHUS  WIM  JIEKOAUPOBAaHMs,  OOECIEeUMBAOLIUX
HUKINYeCKUd M30bITouHbI KOHTposib CRC. YcTpoilcTBO 1 MOMEXOYCTOMYMBOTO
KOJMPOBAHMS IOJKHO OBITh PEATM30BaHO IO MpeiokeHHOU cxeme. Kaxnomy cTyaeHTy
JaeTcs NHAUBUAYAIbHBIA BApUAHT 3aJJaHusl, BBIOMpaeMblil U3 Tabnuibl 1 1 Tabnuue 2.
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Tabmua 1

Ne Kon Oopasyrommit Konep/nexonep
3agaHus MOJTHHOM
0 (7,4) 1011 Kozep
1 JeKozep
2 1101 KoJIep
3 JICKOZIeP
4 (8,5) 1111 Koziep
5 JIEKOJIED
6 (14,10) 10111 KOJIep
7 JIEKOJIEP
8 11101 KoJziep
9 JeKozep
10 (14,9) 100111 Kozep
11 JEeKoziep
12 111001 KoJiep
13 JEKoIEp
14 (15,11) 10011 KoJziep
15 JIEKOZED
16 11001 KoJzep
17 JIEKOJIEP
18 11111 Konep
19 JIEKoaEp
20 (14,8) 1000101 Kozep
21 JeKonep
22 1010001 Kozep
23 JEKoJIEp
24 1111111 Kozep
25 JEKOJIEp
26 (12,6) 1101011 KoJziep
27 JeKozep
28 1110111 Koziep
29 JeKoniep
30 (14,7) 11110011 KoJzep
31 JEKOJIEp
32 (10,4) 1100011 KoJziep
33 JeKozep
34 (12,5) 11000011 KoJZiep
35 JeKozep
36 10111101 Koziep
37 JeKozep
38 (15,9) 1001111 Kozep
39 JeKonep
40 1011101 Kozep
41 JEKoZIep
42 1111001 Kozep
43 JEKOJIED
44 (16,10) 1010101 Kozep
45 JIEKOZIEP
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TaOnuma 2

Baoxu BapuanTtbl ucnoJsiHeHusi 6J10KOB MPOEKTA
NMPOeKTa 1 2 3 4 5 6 7
CRC-kozep, AHDL | Jloruka Bbuoi. Jloruka | AHDL Buo. AHDL
CRC-nexonep Monyns Monyns
+ +
Jloruka Jloruka
®opmuposarens | Jloruka | AHDL | Jloruka | AHDL | Jloruka | AHDL | Jloruka
ITyCKOBOT'O
UMITYJThCa
Henurens AHDL | Bubm. AHDL bu6n. | AHDL | Jloruka | BuoOum.
9acTOTHI MOJTYJTh MOJYJTh MOy b
VYerpoiictBo bubn. | AHDL | Koneu- bu6n. | AHDL | Jloruka | Koneu-
yIpaBJIeHUS MOZYJb HBII MOZYJb HBII
+ aBTO- + aBTO-
JIOTHKA Mar JIOTHKA Mar
CnBUTOBBIN AHDL | Jloruka bu6. AHDL | Jloruka | bubm. AHDL
perucTp MOJYJIb MOJYJIb
Hemmdparop Jloruka | AHDL | Jloruka | AHDL | Jloruka | AHDL | Jloruka
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