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1. AHHOTAIUA

1.1. Kpatkoe onucanue cojiepkanus JaHHON JUCHUTUINHBL;
Beimucka n3 @I'OC BO PO no MuHMMaNbHBIM TPEOOBAHUSAM K TACIUTIIINHE
B pesynbrare nzyueHus JaHHON AUCLUIUIMHBI CTYACHT JOJDKEH:
® 3Hamb: OCHOBBI MMOCTPOCHUS (OCOOEHHOCTU CHHTAKCHUCA) S3BIKOB MPOEKTUPOBAHUS
anmnapaTHbIX CPEJICTB;
® ymMemp: TPUMEHATH SA3bIKU IPOEKTUPOBAHUS aNapaTHBIX CPEJACTB JJIsl ONHUCAHUs
IU(POBBIX CXEM;
e gnademsp: Meronamu npuMeHeHus si3pikoB VHDL u Verilog npu mpoekTrpoBanun
U(PPOBBIX CXEM.
1.2. TpynoeMKkocTh B aKaJIeMUYECKUX KpeAWTax U YacaX, (OpMbI UTOTOBOIO KOHTPOIIS
(ax3amen/3auert); 5 kp.1804.- nek.344., np.184., CP 784., sx3amen 50u.
1.3. B3auMOCBsI3b JUCHUIUIMHBL C IPYTUMHU AMCHUIUIMHAMH y4eOHOTO IJIaHa CHEIHaTbHOCTH
(HampaBieHMsI)

Kypc «SI3bIku TpOEKTUpPOBAaHUS AammapaTHBIX CPEICTB» TECHO B3aMMOCBA3aHBI C TAaKUMU
JUCLUIUINHAMU clienuanbHOCTH «KOHCTpyHpoBaHME M TEXHOJIOTHMS JIEKTPOHHBIX CPEIACTBY», Kak
«MHpopMalOHHbIE TEXHOJIIOTUNY», <«Jloruueckoe MNPOEKTUPOBAHUE AIIEKTPOHHBIX CPEICTBY,
«I3pikn  cueHapueB», «KoOHCTpyHpoBaHME 3JEKTPOHHBIX CPEACTB Ha 0a3ze MPOrpaMMUPYEMBIX
BUC». OCHOBHBIE MOJIOXKEHUS TUCHMIUIMHBI JTOJKHBI OBITh MCIOJb30BAHBI B
JAIBHEUIIEM MPU U3YYEHHUH CIEAYIOIIMX AMCLMIIINH: JOTMYECKOe IPOEKTUPOBAHUS 3IEKTPOHHBIX
CPEICTB; NPOEKTUPOBAHHWE LU(POBBIX HMHTErPANbHBIX CXEM, CHHTE3 W ONTHUMHU3ALUA LU(POBBIX
MHTETPAJIbHBIX CXEM.

14. Pe3yJ'IBTaTBI OCBOCHUA MTpOTpaMMbl JTUCIHTUTIIINHBI:
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VUEOHbIM
NAAHOM)




VK-2.

CrniocoOeH omnpeaensiTs Kpyr 3a1a4 B
paMKax IMOCTaBJICHHOH IeTTU ¥ BBIOMPATH
ONTUMAJEHBIC CIIOCOOBI X PEIICHUS,
UCXOIS U3 ICUCTBYIOIIMX MTPABOBBIX
HOPM, UMEIOIIHUXCS PECYPCOB U

OrpaHUYECHUN

VK-2.1.

3HaeT MOAX0/bI B [IOCTAHOBKE
3a1a4 IS JJOCTHKEHHS
IMOCTABJIEHHOHN LEIH, 00IagaeT
3HAHUSMHU B BEIOOpE
OIITUMAJIBLHBIX CIIOCO0OB HX
pEIICHUSI.

VK-2.2.

YMeer, ncxoas u3
JICHCTBYIOIINX MPABOBBIX
HOPM, UMECIOIIMXCS PECYPCOB U
OrpaHWYCHUH, BHIOMPATH
OIITUMAJIBLHBIE CITOCOOLI
peIIeHuUs 3a/1a9 B
npodecCHOHATFHON 00JIacTH
JUISL TOCTUIKEHHMS
[TOCTaBJIEHHOM 1IEJIN.

YK-2.3.

Bnaneer HaBbikamu
OIpeJIeJIeHUs Kpyra
npodeccHOHABHBIX 33]1a4 B
paMKax TOCTaBJICHHOH IIETIH;
BBIOOPOM ONITUMAIIBHBIX
CIOCO0OB UX pEIICHHUs C
Y4ETOM JEHCTBYIOIINX
IIPABOBBIX HOPM U UMEIOIIUXCS
pECYpCOB.

I1K-1

Criocob6eH pa3paboTarh (QyHKIIMOHAIBHBIE
ONHCAaHWsI W TEXHUYECKHE 3aJaHus Ha

cuctemy Ha kpucrasuie (CHK)

IK-1.1

3HaeT HHUIUUPOBAHUE
MIOCTaHOBKU paboT 1o
npoektupoBanuio CHK,
ornpezeneHne oonacTu
npumeHerus CHK u BbIGOp
TEXHOJIOTUYECKOro Oa3uca s
CHuK (TexHonoruu

M3TOTOBJICHHUS)

I1K-1.2

VYmeer pazpaborath
apxutekTypsl Bceil CHK Ha
OCHOBE

CIIO’KHO(D YHKITMOHAIBHBIX

OJIOKOB U IpOBOAUTD




BepuduKanuu pazpabOTaHHOTO

APXUTEKTYPHOI'O PEILLIECHHUS.

[1K-1.3

Brnaneer nHabopom GJI0KOB,
peann3yeMbIX B BUJIC
anmapaTHOU 4acTu, 1 Habopom
OJIOKOB, pealin3yeMbIX B BUJIC
IIPOrpaMMHOM 4aCTH
(pazouenune CuK Ha
anmapaTHyro U IpOTrPaMMHYIO

4acTu)

[1K-2

CUHTC3IIPHUI'OAHBIC OITMCaHHuA

PErUuCTPOBLIX IIEPCAaAY

Crniocoben pazpaboraTb

YPOBHS

[1K-2.1

3HaeT pa3paboTKy U
MOJICIMPOBAHKE TECTOBOTO
BO3/ICHCTBUS  TECTOBOTO
BEKTOpa Ha (yHKIIMOHAIILHBIE

OJIOKH

I1K-2.2

YMmeeT MoaenupoBath
paszpaboTaHHbIe TIU(PPOBHIE
OJIOKH B COCTaBE BCEHl CHCTEMBI

B IICJIOM

[1K-2.3

Bnaneer IPOrpPaMMHO-
anmapaTHo  Bepu(uKanuen

CuK

2.YYEBHAS ITPOI'PAMMA

2.1. llenu u 3a7a4i JUCHUATLIAHBI

I/ISYIICHI/IC OCHOB TIOCTPOCHUA U NPUMCHCHHA A3BIKOB IMPOCKTHPOBAHUSA aAlIlapaTHBIX

CPENCTB, O3HAKOMJICHUE C SA3BIKAMHU INPOEKTHPOBaHUA anmapatHbix cpencts VHDL u

Verilog.

2.2. TpymoeMKOCTh AUCUUIUIMHBI U BUABI Y4eOHOW paboThl (B akaJleMUYECKUX Yacax W 3a4eTHBIX

eAMHHIIAX) (YOanums CmpoKu, KOmopsle He Oy0ym npumeHeHbl 6 PAMKAX OUCYUNTIUHbL)




Bunel yueonoii padoTsl

Bcero, B
akajJ. Jacax

1.06umas Tpy10eMKOCTh H3y4YeHHsl THCHHUILIMHBI [0 ceMecTpaM, B T. 4.: 180/5 kpen
1.1. AynuTopHbie 3aHATHS, B T. 4. 52
1.1.1.Jlexkuuu 34
1.1.2.IlpakTHuecKue 3aHATHS 18
1.2. CamocrosiTenbHas padboTa, B T.4.: 78
HToroBslii KOHTPOJIb DK3aMEH 50

2.3. Conep:xaHue TUCHMILINHBI

2.3.1. TemaTH4ecKHUil NJIAH U TPYA0EMKOCTH AyAUTOPHBIX 3aHATHI (MOAYJIH, pa3/esibl
AUCHUILIMHBI U BU/bI 3aHATHI) 10 padoyemMy yueOHOMY MJIaAHY

Bcero Jlekuuu IIpakr. (ak.
Pa3zgesnbl u TeMbl IUCHHUILIHHBI
(ak. yacoB) (ak. 4yacoB) 4acoB)
1 3 4

Beenenue
Pazpen 1. S3piku onvcanus anmapaTypsbl, UX
knaccuukanua. [Ipumepsl onucaHus KOMOMHAIIMOHHBIX
CXEM.
Tema 1.1. [TonsTre Moxyns, neKIapalyuy IOPTOB,
HepapxuyecKkas CTpyKTypa MOJYJIEH, CTHIIA OIIMCaHUS 2 2 }
ycTpoiict. Tunel JaHHbIX. [lepemennsie u 1emnmu.
Tema 1.2. Crioco0b! ipeacTaBieHus: OyneBbiX QyHKINH.
OyHKIMOHATBHO-TIOHBIE CUCTEMBI OYJIEBBIX (DYHKIIHH. 5 3
MunnMu3anys OyJeBbIX QYHKIMNA. AHAINA3 U CUHTE3 2
KOMOMHAIIMOHHBIX CXEM.
Tema 1.3. Oneparopsl a3bika. Oniepanuy OTHOIIEHNS U
cpaBHeHus. [lapannensHelie onepaTopsl. OnepaTopbl 1 1 -
HEMpPepBIBHOTO MpucBauBaHusl. [IporeaypHbie onepaTopsl.
Tema 1.4. Onucanne Ha Verilog KOMOMHAIIMOHHBIX CXEM. 3 » 1

Onucanue Ha YPOBHE BeHTHHeﬁ, IOBCACHYCCKOC OITMCAaHUC.

Paznen 2. ®yHKIHOHAJIBHBIE Y3JIbI KOMOMHAIIMOHHOTO
THIIA ¥ IPpUMeHeHne s3bIka Verilog nas ux onucanns.
Beenenne B System Verilog.




Tema 2.1. BpemenHoe 1 cOOBITHITHOE YIIpaBIeHIE
BBHITIOJTHCHUEM OIIepaTopoB. Jleknapaiius nepeMeHHbBIX B
Verilog u System Verilog. ITporierypHbie OniepaTopsbr:
YCIIOBHBIE OTIEPATOPHI, OTIEPATOPHI IIUKIIOB, OTIEPATOpP CaSe.
VYnpasneHue 3a1epKKOi.

Tema 2.2. Cumynsanus (MOAeIUPOBaHUE) M CHHTE3.
CocTtaBnenue TecToBOro Moayssi. CBsA3b MEX/Iy OCHOBHBIM
MOJIYJIEM U TECTUPYIOILUM.

Tema 2.3. Cymmatopsl. OHOpa3psAHbIE TOTyCYMMaTOPHI U
MTOJIHBIC CyMMAaTOPHI.

Tema 2.4. MynpTumekcopsl. x nmpuMeHneHue, J0rudyeckre
cxemsl. [Ipumepsr onrcanus Ha Verilogu  System Verilog.
[Ipouenypuoe onucanue. CocTaBlIieHHE TECTOBOIO MOAYJIS
Ha Verilog.

Tema 2.5. [lekoaepsl ¥ 1eMyJIbTUILIEKCOPBL. X
IIpUMEHEHUE, Jorundeckue cxemsl. [Ipumeps! onucanus Ha
Verilog.

Tema 2.6. llIudpaTopsl. Ix mpumeHeHne, TIOTUIECKHIE
cxemsl. [Ipumeps! onmcanus Ha Verilog.

Tema 2.7. Komnapartops! (paBHO, HE paBHO, OOJIbIIIE,
MeHblIIIe, paBHO. Onrcanue kommapatopos Ha Verilog.

Paznen 3. [Ipumenenne s3pika Verilog aisi onucanust
cXeM MOoCJIeI0BaTeTbHOCTHOr0 THNA. Tpurrepsl u
3aIeaIKn

Tema 3.1. [Tonsarue abcrpaktHOro aBTomMara. CriocoOsr
3aJJaH{sl aBTOMATOB. DKBHBAJIEHTHOCTh aBTOMATOB.
MuyHuMHA3aIUs Yuciia COCTOSTHUM.

Tema 3.2. CtpykTypHbIe cxembl aBToMaToB Munu 1 Mypa.
Knaccudukamus tpurrepoB u 3amienok. RS- n D-3amenxu.
Onucanue Ha Verilog.

Tema 3.3. T- u JK-tpurrepsi. Onucanne Ha Verilog.
VYupasisiemble GPOHTOM CHHXPOCUTHAJIA TPUTTEPBI.

Tema 3.4. [IByxdponToBsie Tpurrepsl. [Ipumenenne. Cxema,
onucanue Ha Verilog.

Tema 3.5. CUHXpOHHBIN U aCHHXPOHHBIN COPOC TPUTTEPOB.

Tema 3.5. IlocnenoBaTenbHOCTE CTPYKTYPHOTO CHHTE3A
FSM. KoaupoBanue cOCTOSIHUI aBTOMATA.

Tema 3.6. Onucanue asromaroB (FSM) na Verilog.
Cumynsus u cuate3 FSM.




Tema 3.7. Auanusz FSM 3 2 1

uTOro 52 34 18

2.3.2. KpaTlcoe CodepisKkaHMe pa3iejoB JUCHUIIVIMHBI B BUE€ TEMATHYCCKOI'0 IJIaHA

OcHnogHule pazoenwvi:

- B@KHOCTH U 00JIACTH MPUMEHEHHUSI SI3bIKOB IPOCKTUPOBAHUS alllIaPaTHBIX CPEJICTB;

- ocHOBHI s13biKka Verilog;

- s3bik Verilog kak mporpaMmupyemas CHCTEMa;

- TUIIBI IaHHBIX;

- arpuOyTsl B s3bike Verilog;

- TIOCIIe/IOBATEINIbHBIE OTIEPATOPHI;

- mapajuieNIbHbIC OIepPaTophI;

- omucanue B Verilog THIIOBBIX AUCKPETHBIX YCTPOUCTB;

- ¢yukuuu (function)u 3agaun (task);
(GYHKIIMOHATIBHBIC Y3JIbI KOMOMHAIIMOHHOTO THIIA U TIPUMEHeHue si3bika Verilog mams ux
OIMCAaHUS,

- npumeHeHue si3bika Verilog s onucanus cxeM nocie10BaTeIbHOCTHOTO TUIA. TpUrrepsl
¥ 3aI1eTIKH;

- cunre3 aBromaroB (FSM) ¢ ucrons3oBanuem si3bika Verilog.

Moayas 1.
BBenenue

Kparkwuit ucropuveckuit 0030p pa3BuTHs ¥ IPUMEHEHHSI SI3bIKOB JIJIs oncanus annaparypsi (HDL).
Paznen 1. S3pIkm onmmcaHuss anmapatrypsl, X Kjiaaccupuxkanusa. Ilpumepsl onucanus
KOMOMHAIMOHHBIX CXEM.

Tema 1.1. IlonsiTHe MOAYJIsA, JeKJIAPALMH IOPTOB, HEPAPXHUYECKASA CTPYKTYPAa MOAY e, CTHIIN

onucaHus ycrpoiicrs. Tunsl nanubix. IlepemenHblie U Henm.



[TonaTne MoIynms, CHUHTaKCHC JAekjIapanuu wmoaynd. Jleknapauuum mNOpPTOB. THNBI  JTaHHBIX.
[Tepemennniec u nenu. Ywmcna B Verilog. Kommenrapun. Cruam onucanus. Baeaenue B System
Verilog.

Tema 1.2. Cnioco0b1 npeacrasiieHust 0yyaeBbIX pyHkuuii. PyHKINOHATBHO-TIOJIHbIE CHCTEMbI
OyseBbIX pyHkuuii. Munummnzauus 0ysaeBbIX GyHKkuuil. CMHTE3 KOMOMHAIMOHHBIX CXEM.
[TonsTue OyneBbIx GyHKUMN U criocoObl UX MpeacTaBieHus. HopmasbHble GOpMBI IPECTABICHHUS.
[Mpuammn aBoiictBeHHOCcTH. O00OmEeHHass Teopema [le Moprana. IlpeacraBnenue OylieBbIX
¢yukuunii B Buze noiauaoma JKerainkuHa. @yHKIMOHANbHAS TOJTHOTA OyJIeBBIX (PYHKIU, TpUMEpPHI
0a3ucos.

[TpuHIMIBI TPOEKTUPOBAHUS KOMOMHALIMOHHBIX cXeM. MuHumusanus OyieBbix GyHkiuil. CunTe3
MHOTOBBIXOJIHBIX OyJIeBBIX (DYHKITHIA

Tema 1.3. Omneparopsl  sa3bika. Onepanuu oTHomeHUsi M cpaBHeHusi. [lapasuieqbHble
onepartopbl. Oneparopsl HenpepbIBHOro nNpucBanBanus. IlpouexypHbie omepatopsbl.
Omnepatops! A3bIKa: apuMETUUECKHE U JIOTMUECKUE ONepaTopbl, OMNepaluy peayKLUH, YHapHbIe U
OunHapHble omneparopbl. Onepanuu OTHOIIEHUS U CPaBHEHUS, OllE€pallMM CJIBUra, KOHKaTEHAllWs,
peruukanus. [lapanenbHble U OCIIE0BATEIbHBIE ONEPATOPBI.

Tema 1.4. Onncanue Ha Verilog koMOMHAIMOHHBIX cxeM. OnHcaHHe HA YPOBHE BeHTHJIEI,
NOBeICHYeCKOe ONMCaHue.

Onucanue ynorudeckux cxem Ha Verilog: omucanme Ha ypoBHe BeHTHiel (Qateleveldescription),
NOTOKOBasi (hopMa ONMMCAHUS, TOBEIEHYECKOE ONMCAHNE OYIEeBBIX (PYHKIIHM.

Pa3nen 2. @yHKIHOHAIbHBIE y3JIbI KOMOHHAIIMOHHOIO THNIA W MpUMeHeHHe si3bika Verilog
AJISl UX ONMCAHUS.

Tema 2.1. BpemenHoe u coObITHIiHOe ynpaB/ieHHe BbINOJHEHHEM ONEPaTopoB. YNpaBieHHe
3agepxkoii. IIpouenypHble omepaTopbl: YCJIOBHBbIE ONEpPaTOPbl M ONEPATOPbl LHUKJIOB,
omeparop Case.

VYnpasneHnue coObiTHEM, ympaBieHue 3axepxkod always u initial Omoku. Brokupyromee u
HEeOJIOKUPYIOILIee MPOLIeTypHOE IPUCBAaUBaHUE.

Tewma 2.2. OgHOpa3psAIHbIE CYMMATOPBL: OJYCYMMATOPBI U ITOJIHBIE CyMMaTOpHbI. X mpuMeHeHne.
Tema 2.3. MyabsTuniiekcopbl. Ux npumeHeHue, jorudeckue cxembl. [lpumMepsl onucanust Ha
Verilog. CocraBienue tecrtoBoro moaytasi Ha Verilog. CuHTe3 Jormvyeckux (QyHKIUd c

HUCII0JIb30BAHUEM MYJIBTUILVIEKCOPOB.



TaOnuipl HMCTUHHOCTU MYJIBTUIUIEKCOPOB M HX JIOTMYECKHWE cXeMbl. [lpumepsl mpUMeHEHUS
MYJIBTUIUIEKCOPOB. MYyYJNBTUIIIIEKCOP KaK YHHUBEPCAJIbHBIA JIOTMYECKHM 3nemMeHT. Peannszanus
OyseBBIX (QYHKII HA MYJIbTUIICKCOpaX.

[TpuMmepbl onucaHus MyJIbTHILICKCOPOB Ha si3bike VeErilog ¢ ucnoiab30BaHUEM Pa3IUYHBIX CTHIICH U
onepaTopoB. Pa3zpaborka TectoBoro monyins. [IpaBmiio moakiatodeHuss MOAYJIEH B HepapXUUYECKOM
onucanuu npoekta. Cumymnsanus (MOAeIMPOBAHNE) POEKTA.

Tema 2.4. Jlexonepsl U aemMyJbTUILIEKcOPbl. UX npuMeHeHue, Jornyeckue cxembl. [Ipumepsnl
onucanus Ha Verilog.

Tabnuipl UICTUHHOCTH JEKOJEPOB M UX Jormueckue cxembl. HasHauenue nexopepos. Ilpumepsr
omucaHusi jaekoaepoB Ha Verilog: moTtokoBoe ommcaHWe M TMPOIEIYPHOE C HCIOJIb30BAHUEM
oreparopos case u for.

Hemyneruruiekcopel.  Mcmonp3oBanue  nmemmdparopa Kak — JaeMyibTUIUIeKcopa.  OmmcaHue
neMyabTuiuiekcopoB Ha Verilog. Opranusanus mnepefavyd JaHHBIX Ha I[IHHY C [TOMOIIBIO
MYJIBTUIUIEKCOPOB/ IEMYIbTUIIIIEKCOPOB.

Tema 2.5. HIudparopsl. Ux npuMeHeHnue, Jjorudeckue cxembl. [IpuMepbl omucaHusi Ha
Verilog.

[TpuopuretHbie MUbpPaToOpsl U UX IPUMEHEHUE.

Hcnonp3oBaHue omnepaTopoB Case, Casex, Casez A onucanus mudpaTopos.

Hcnonp3oBanue omeparopa nukia fOr w mpuMepbl OMKMCaHHs JeKoJepa W MPHOPUTETHOTO
mudpaTopa.

Tema 2.6. Komnaparopsl. [Ipumepsl Mukpocxem. Onucanue komnaparopos Ha Verilog.

Moayas 2.
Paznen 3. Ilpumenenume s3wbika Verilog (System Verilog) nns onucanusi cxem

MOCJICI0BATEIBLHOCTHOIO THIIA. TpUITEPBI M 3aIEJIKH.

Tema 3.1. Ilonsatue aOcTrpakTHOro asromMara. Cmoco0bl 3agaHusi aBTOMATOB.
IJKBUBAJIEHTHOCTH ABTOMATOB. MUHUMM3aI[UA YHCJIA COCTOSTHUH.

Onpenenenne adbcTpakTHOTO aBToMara: Moaenu Mypa u Munmu. CriocoObl 3a7aHusT aBTOMATOB.
OKBUBaJIEHTHOCTb COCTOSSHUN U aBTOMATOB.

Tema 3.2. CTrpykrypHble cxembl aBToMaToB Muian u Mypa. Knaccupukanus Tpurrepos u

3amenok. RS- u D-3amenku.

Onucanue tpurrepoB Ha Verilog. CHHXpOHHBIH U aCHHXPOHHBIN cOpOC.



Tema 3.3. T- u JK-Tpurrepol. Onucanune Ha Verilog. YnpasisieMbie ppPOHTOM CHHXPOCHTHAJIA

TPUITEPBHI.

Tema 3.4. /AByx¢poHTOBbIe TpUrrepobl. IlpuMeHeHUe JABYX(POHTOBBLIX TPUITEPOB.

Onucanue Ha Verilog u cuHTe3 cXeMbl.

Tema 3.5.

Paznen 4. Cunre3 apromaros (FSM) ¢ ucnoJin3oBanuem sizbika Verilog
Tema 4.1. IlocieoBaTebHOCTh CTPYKTYpHOTo cuuTe3a FSM. Onucanne FSM na Verilog

Tema 4.2. Cumyasiuus u cunres3 FSM

2.3.3. Kparkoe coaep:kaHHe CeMHHAPCKUX/NPAKTHYECKHX  3aHATHII/J1a0opaTopHOro
NMPaKTHKyMa

1. Munumuzamus OyneBbix QyHKOMH ¢ momompbio kKapT Kapuo. Peammszanms OyneBbix
¢dbyuknuiiB 6a3ucax NAND u NOR.

2. AHanu3 u CUHTEe3 KOMOMHALIMOHHBIX CXEM.

3. Onwucanue Ha Verilog mynasrumiekcopa u aexogepa. Cumymsnus u cunte3. CocTaBiieHUE

(aiina NpOEeKTHBIX OTPaHUYEHUH.

4. Omnucanuve Ha Verilog nBoitHoro mnpuopuretHoro nmdpparopa. CUMYISAIUS W CUHTE3.

Cocrapnenue ¢aiina

5. Onucanue Ha Verilog mnpeoOpa3oBareneil JBOMYHOTrO Kojaa B Koxa I'pest u mpeoOpasoBatess

koga I'pes B naBoumunblid kox.. CocraBieHue (aila NPOEKTHBIX OorpaHudeHuid. CUMyISIIUs U

CUHTE3.

6. Ommcanue Ha Verilog KoMOHHAIIMOHHBIX CXEM.

7. IlocTpoenue rpadoB aBTOMATOB MO 33JaHHOMY OITUCAHUIO AITOPUTMA.

8. IlocTpoeHune BpeMEHHBIX JUarpamm 3allejok U TPUTTEpPOB.

8. Oncanrie FSM na Verilog. Cumysisinus u CHHTES.

2.3.4. MaTrepuaJbHO-TEXHHYECKOE 00ecnedeHne TUCIUTITHHBI
AyauTopur ¥ J1abOpaTOpUH OCHAIIEHBI MPOTPAMMHBIMU CPEICTBAMH aBTOMATH3UPOBAHHOIO
cuHTe3a u cumyisinud nuposbix sorudeckux cxem (VCS, DesignCompiler, ICCompiler),

HE00X01MMOM y4eOHOM IUTepaTypou.



2.4 MoayabHasi CTPYKTYpa JUCHUILIMHBI ¢ pacnpe/ejieHHeM BeCOB 10 (popMaM KOHTPOJIeH

Bec ¢opmsr
TEKYIETO KOHTPOJIS
B pE3YyJIBTUPYIOLIEH

OLICHKE TEKYILETO
KOHTPOJIA

Bec ¢opmst
MIPOMEXYTOYHOTO
KOHTPOJIS U
pe3yNbTUpYIOLIEi
OILIEHKHU TEKYIIEro
KOHTpOJISI B UTOTOBO
OLICHKE
MIPOMEKYTOUHOTO
KOHTPOJIS

Bec utorossix
OILIEHOK
MIPOMEKYTOUHBIX
KOHTpOJIEH B
pe3ynbTupyoen
OIICHKE
MIPOMEKYTOUHOTO
KOHTPOJIA

Bec onenku
pe3ynbTUpYIOLEH
OLICHKHU
NIPOMEKYTOUHBIX
KOHTpOJIEH U
OILIEHK!U
UTOTOBOTO
KOHTPOJIA B
pe3yIbTUpYIOLIEH
OIIEHKE UTOTOBOT0
KOHTPOJIS

Bupn yueonoi
PaGoTBI/KOHTPOJISA

M1 M2 M3

M1 M2 M3

Konrtponsnas pabora

JlabopaTopHbie pabOThI

YerHbli onpoc

Bec pesynbtupyromeit
OLICHKH TEKYILETO KOHTPOJIIS
B UTOTOBBIX OIIEHKaX
MIPOMEKYTOUHBIX
KOHTpOJIEH

Bec urorogoit orenku 1-ro
MIPOMEKYTOYHOTI'0 KOHTPOJIS
B PE3YJIbTUPYIOLIEH OLIEHKE
MIPOMEKYTOUHBIX
KOHTpOJIEeH

Bec utorosoii oneHku 2-ro
MPOMEKYTOYHOT'O KOHTPOJIS
B PE3YNBTUPYIOIIEH OICHKE
MIPOMEKYTOUHBIX
KOHTpOJIEH

0.5

Bec utorosoii oneHku 3-ro
MIPOMEXYTOUHOTO KOHTPOJIS
B pE3YJIbTUPYIOIIEH OLIEHKE
MIPOMEXYTOUHBIX
KOHTPOJIEH T.JI.

0.5

Bec pesynbTupyromnieit
OLIEHKH IMPOMEKYTOYHBIX
KOHTpOJIEH B
PE3YNBTUPYIOLIEH OLIEHKE
WUTOTOBOTO KOHTPOJISI

0.5

JK3aMeH(omeHKa
HTOTr0BOIr0 KOHTPOJISA)

3. Teoperuueckuii 0JI0K (yKazvlearomca mamepuassl, He0OX00uUMble 01 0CBOCHUA YUeOHOU

npoOZpamMmuvl OUCUUNTUHDL)




4.

3.1 Marepuaiibl 10 TEOPETUIECKON YaCTU Kypca
3.1.1. Y4eOHuku

1. S. Sarkar, A. Kumar. Foundation of Digital Electronics and Logic Design. Pan Stanford
Publishing Pte Ltd, 2014.

2. S. Brown, Z. Vranesic. Fundamentals of Digital Logic with Verilog Design. McGraw-Hill,
Connect Learn Succed, 3 edition, 2014

3. J. Walkerly. Digital Design Principles and Practices. Fifth Edition with Verilog. Pearson,

2018.

4. JlBun M. Xappuc u Capa JI. Xappuc. LludppoBas cxeMOTeXHHKa M apXHUTEKTypa
kommproTepa: RISC-V. M.2022.

5. AK.TymansH. OcHOBBI IU(POBOrO MPOCSKTHPOBAHUS C HCIOJB30BaHHEM s3bika Verilog,
Epesan, Yapraparer, 2012.

®oHIbl OLEHOYHBIX CPEACTB (YKA3bl8AIOMCA Mamepuasvl, Heodxooumvle 011 NPOGEPKU
YPOGHA 3HAHUTL 6 COOMBEEMCMEUU C COOEPIHCAHUEM YUEDHOI RPOZPAMMbL OUCUUNIIUHDL).
4.1. IInanpl IpaKTUYECKUX U CEMHUHAPCKUX 3aHATHH
1. Munumuzanus O0yneBbix GyHKIUH ¢ momolibio kapT Kapuo. Peanuzanus OyneBbix QyHKIUNB
6azucax NAND u NOR.
2. AmnHanu3 ¥ CHHTE3 KOMOMHALIMOHHBIX CXEM.
3. Ormmucanue Ha Verilog mynerumiekcopa u aekogepa. Cumyinsiust u cunte3. CocTaBiicHHE
¢aiina NPOEKTHBIX OrpaHUYEHHH.
4. Omucanue Ha Verilog naBoitHoro npuopurerHoro mmdparopa. CHUMYISIHS ¥ CHHTE3.
Cocrasnenue (aitna
5. Onucanue Ha Verilog mpeoOpa3oBareneii JBOMYHOrO Kona B Koxa ['pes u mpeoOpazoBaTesis
kona I'pes B aomunblii kofn.. CocraBieHue ¢aitna NMpoeKTHBIX orpaHudeHuil. Cumymnsauus u
CHHTE3.
6. Onucanue Ha Verilog KOMOMHAIIMOHHBIX CXEM.
7. IlocTpoenue rpadoB aBTOMATOB 10 33JAHHOMY OITUCAHUIO ATOPUTMA.
8. ITocTpoeHune BpeMEHHBIX AUarpaMM 3allesIoK U TPUTTEPOB.

9.0mucanue FSM na Verilog. Cumynsiims u cuHTe3.

4.2. Marepuaisl 110 IPaKTHIECKOI YacTh Kypca

4.2.1.Y4eOHO-MeTOANUECKHE TTOCOOUS;
e (FJuyhli uwpgbph twhiwgddwd hhdnitptpp Verilog (tiquh Yhpupdwdp: Ubtipnnuju
gnhgnhititin. Gpbguwi, 2011.



¢ (FJuyhl uputidwbtph twhiwgddwbh hhinibpitin: Whpnnujub gnignidbtin: Uwu 1,
Utipnnujub gnhgnhitiip. Gptgui, 2017.
4.2.2.Y4eOHble CIPaBOYHUKH;
Digital Design Flow (based on Synopsys EDA tools). Instructional Guidelines for Advanced
Laboratory Works. Under the editorship of Vazgen Melikyan, Yerevan, Chartaraget, 2012.
4.2.3.3agauHuKH (IPaKTUKYMBI);
o <U Juquwlytpunu: lvinhptitiph dnnnynodni, Gptidwb, 2009.
4.2.3. HarnsiHO-MILTIOCTPAaTUBHBIC MAaTEPHAIIBI;
Logic Design Lectures, Slides: 1-5 PPT, PDF files.

4.2.5. 1p. BUIBI MaTEPHAJIOB.

5. MeTtoanyeckuii 610K
5.1. IlepedeHpb sK3aMEHAIIMOHHBIX BOIIPOCOB

1. TIpuHOMIBI TPOSKTUPOBAHUS KOMOMHAIIMOHHBIX cXeM. MUHUMU3ANHS OyJIeBbIX (YHKITHH.

2. ApudmMeTndeckre u JOTHISCKHE OTICPATOPBI, OTIEpAITUs CIIBHUTA.

3. TlapammenpHbIC U MTOCIEIOBATCILHBIC ONIEPATOPHI.

4. Onwucanue JOTHYeCKMX cxeM Ha Verilog: omnucanne Ha  yYpOBHE  BEHTHIIEH

(gateleveldescription).

o1

VYupasienue 3aaepxxkoii. always u initial 6mokm.

6. brnokupyromiee n HeOIOKHPYIOIIEE MPOIIETyPHOE IPUCBANBAHUE.

7. Tlpumepbl TpHUMEHEHMs MYJIbTUIUIEKCOpOB. Peanmuzanus OyneBbIX  (QyHKUMH Ha
MYJIbTHUIIIIEKCOPAX.

8. Hasnauenme nexoxmepoB. IloTokoBoe omucaHue AeKojepa C HCIOJIB30BAaHHEM OIEPaTOpOB
case u for.

9. HemynpTHumiiekcopsl. Mcrnons3oBanue aemudparopa Kak 1eMyIbTUIIEKCOPA.

10. Onucanme nemynbruruiekcopoB Ha Verilog.

11. [IpuoputetHble mUdPATOPHI U UX TPUMEHEHUE.

12. Ucnostb30BaHME OTIEpaTOPOB CASE, CaseX, Casez jis OMUCAHUSI MU PATOPOB.

13. Komnaparopsl, ux onucanue Ha Verilog.

14. Astomar monenu Mypa u Musn. CriocoObl 3ajaHHs aBTOMATOB.

15. CrpykTypHble cxeMbl aBToMaToB Munu u Mypa.

16. Knmaccudukanus TpurrepoB u 3aimeinok. RS- u D-3amenkw.



17. Onucanue tpurrepos Ha Verilog.

18. T- u JK-tpurrepsl. Onucanue Ha Verilog.

19. JIByx(hpOHTOBBIE TPUTTEPHI.

20. Cuntes aBromaroB (FSM) ¢ ucnonb3oBanuem s3bika Verilog.
21. Onucanue FSM na Verilog.

22. Cumymsiiust 1 cuate3 FSM.
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