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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. V3ydeHne apXUTEKTYpbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPAMMHPYEMBIX JTOTHUYECKUX
MHTETPAJBHBIX CXEM, IPUHIUIIOB IPOSKTHUPOBAHUS IUPPOBBIX cxeM ¢ ucnoib3zoanueM [IJIMC, metonoB
U CPEJICTB OTJIAKU TAKHX CXEM, s3bIKa MPOEKTUPOBaHUs HU(POBbIX ycTpoiictB Verilog HDL.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne cTyAeHTaAaMH 3HAHUN B 00JJACTH NMPOEKTUPOBAHUS HUPPOBBIX CXEM C
ncnons3zoBanuem [IJINC.

2. IlpuobOpeTeHrne yMeHUN MPOEKTUPOBATH TEIEKOMMYHHKannoOHHBIE cucTeMbl Ha [IJIMC ¢
WCIIOIB30BaHUEM sI3bIKa onucaHus udposbix ycrporicts Verilog HDL.

3. OBnajeHue NpakTUYECKUMHU HAaBbIKaMU B 00JIaCTH pa3pabOTKU U OTJIaKU OIMMCAHUH HU(PPOBBIX
yctpoiicTB Ha s3bike Verilog HDL Ha ocHOBe mporpamMmMHOro o0ecriedeHus 3apyO0eXkHbIX GUPM H
OTJIAJIOYHBIX MOAyJiel ¢ ucnosbzoBanueM [IJIMC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Nunexc qucuumiunsl: 51.B.14.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cniocoben
NPUMEHSTh METO/IbI
MIOKMCKA, XPAHCHUS,
00paboTKu, aHANMHM3a U
MIPEJICTABJICHHS B
Tpebyemom hopmare
uHpOpMAaLINU U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX, COOIIOmas
IIPH STOM OCHOBHEBIE
TpeOOoBaHUs
UH(POPMALIMOHHOM
0€301acHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MIOWCKA, XpaHEHHUS,
00paboTKH, aHANMHM3a U
npeCcTaBIeHU HHPOPMAIINH,
a TaKk)Ke METOJIbI U CPE/ICTBA
oOecrieyeHus
UH(POPMALIMOHHOM
Oe3onacHocTH

3HaeT MPUHIIMIIBI TIOUCKA, XPAHCHHUS,
00paboTKH, aHAJIN3A U IPEJICTaBICHUS
MHPOPMAIINH, a TAK)KE METO/BI U CPEIICTBA
obecnieueHnss THPOPMALIMOHHOM
0€e301acHOCTH

OIIK-3.2. YmeeT paboTaTh C
UCTOYHUKaMU HH(OpMaIu 1
0a3aMM JaHHBIX, a TAKIKE
pemaTh 3a7a4u 00paboTKI
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMATH3AINN

YMeeT paboTaTh ¢ HCTOYHUKAMHM
nHpopmaluy u 6a3aMu JJaHHBIX, & TAKKE
pemaTh 3a71a4i 00pabOTKH TaHHBIX C
MTOMOII[bIO COBPEMEHHBIX CPEJICTB
aBTOMAaTH3aIUU

OIIK-3.3. Bnaneer
NPaKTUYCCKUMHU HaBbIKAMU
MOKCKA, XpaHEHUS,
00paboTKu, aHanmm3a u
MpeJICTaBICHUS B TpeOyeMoM
dbopmaTe HEOOXOAUMOM
uH(pOpMaIuu U obecrieueHus
UH(POPMALIMOHHOM
0€30MacHOCTH MIPH PEIICHUN
3a/1a4 B 00J1acTH
npodeccuoHaNBHOM
JESITEIIBHOCTH

Brnaneet npakTuuecKMMH HaBBIKAMHU TIOMCKA,
XpaHeHus, 00pabOTKH, aHAIN3a U
npeJcTaBiIeHus B TpedyemMoM dopmare
HeoOxoauMoi nH(pOpMaLUU U oOecTieueHus
MH(POPMALIMOHHOM 6€30MacCHOCTH MPH
peleHn! 3aa4 B 00JIacTH
npodeCCUOHATILHOM 1eATEIbHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIKP-1. Cnocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOJICJTUPOBAHUE
00BEKTOB U MPOIIECCOB
10 TUITOBBIM METOIUKAM,
B TOM YHCJIE C
HCIIOJb30BaHUEM
CTaHIAPTHBIX ITAKETOB
MPHUKJIATHBIX TPOTpaMM

[TKP-1.1. Ymeer cTpouTh
buzndeckue u
MaTeMaTHYeCKHe MOJIETU
MOJIyJIeH, Y3JI0B, OJIOKOB
pPaIMOTEXHUYECKUX
YCTPOICTB U CUCTEM.

Crniocoben omnucatp Ha si3bike Verilog HDL
npocThie MU(POBBIC YCTPOHUCTBA (CUETUNKH,
MYJIBTHILICKCOPBI, MAIIIMHBI KOHEUHBIX
COCTOSIHUH, UG POBBIC (GUIBTPHI U T.1.).

I[IKP-1.2. Bnaneet HaBBIKAaMU
KOMITBIOTEPHOTO
MOJEIIUPOBAHUS.

Crnioco0OeH MpoBeCTH MOACTHUPOBAHUE PAOOTHI
g poBoro ycrpoiicta B cpene ModelSim

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabmuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTtpsbl
Bunpl yueOHol nesTeIbHOCTH
4JacoB |8 cemecTp|9 cemecTp

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 28 2 26
npemnojaaBarteJieM, BCero

JIeKIIMOHHEBIE 3aHATUS 10 2 8
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[IpakTrueckue 3aHATUA 4 4

JlaGopaTopHble 3aHATHS 12 12
KonrtpomnbHbie paboTbl 2 2
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 107 34 73
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
[ToaroroBka K TECTUPOBAHUIO 39 9 30
Hanucanue pedepata 25 25
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 12 12
[ToaroToBka K KOHTPOJIBHOM paboTe 31 31
ITonroToBKa U cAava YK3aMeHA 9 9
O0mas Tpya0eMKoCTh (B 4acax) 144 36 108
Oo0mas TpynoeMkocTh (B 3.€.) 4 1 3

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AMCHUILINHBL U BUBI YUeOHOH IEATEIbHOCTH

HasBanus paznenos (Tem) iI;K' [Tpak. | JIa6. | Cam. Bcer(%;aCOB dopmupyemsbie
IIUCUUAIUINHBL ” | 3aH., 4 | pab. |pab., 4 KOMIIETEHIIHU
q 9K3aMECHA)
8 cemectp
1 Meronosorust u MapmpyT 2 - - 8 10 OIIK-3, [IKP-1
npoektupoBanus Ha [TJIUC.
2 O6mue cBeneHust 00 MHTETPaIbHBIX - - - 13 13 OIIK-3, ITKP-1
CXEeMax C MPOrpaMMHpPyeMOin
ctpykrypoit (UCIIC).
3 Crpyxkrypa CAIIP nns - - - 13 13 OIIK-3, I[IKP-1
npoektuposanus Ha [TJIMC.
Hroro 3a cemectp| 2 0 0 34 36
9 cemecTp
4 Crpykrypa CAIIP nns - - 4 8 14 OIIK-3, I[IKP-1
npoektuposanus Ha [TJIMC.
5 SI3bIKM onucaHus HUPPOBBIX 8 4 8 24 44 ITKP-1
yctporictB (Hardware Description
Languages - HDL).
6 OyHKIMOHAIbHAs BepUupuKaims - - - 16 16 [IKP-1
HDL-onucanuii.
7 Cuntesupyemocts HDL-onucanmii. - - - 16 16 OIIK-3
8 ApXUTEKTYpa U CXEMOTEXHHKA - - - 9 9 OIIK-3
[JINC.
Hroro 3a cemectp| 8 4 12 73 97
Utoro| 10 4 12 107 133

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3fenoB (TeM) AUCHUILTHHBI (B T.U. 11O JICKIIUSIM)
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TpynoemkocTs

HasBanus pasznenos (Tem) Coneprxanue pasziesoB (TeM) dopMupyembie
JTUCIUTUTUHBI JUCIHUTUTUHBI (B T.Y. 1O JICKIIHSM) (ReKIHOHHEIE KOMITETCHIIHT
3aHSTHA), U
8 cemecTp
1 Metononorusa u MmapupyT |MeTon0s10Tus U MapLpyT 2 OIIK-3, ITIKP-1
npoektupoBanus Ha [IJIMC. |npoexktuposanus Ha [IJIVC.
OCHOBHBIE 3Tarnbl IPOCKTUPOBAHUS
uuposbix yctpoiicts Ha [TJIUC.
Hroro 2
2 OOmue cBeneHus o0 Metoion0rust 1 MApUIPYT 0 OIIK-3, TTIKP-1
MHTErPABHBIX CXEMaX C npoextupoBanus Ha [TJIC.
IIpOrpaMMupyemMon OCHOBHBIE 3Tanbl IPOCKTUPOBAHUS
ctpykrypoit (UCIIC). uugposbix ycTpoiicts Ha [TJIMC.
Hroro -
3 Crpykrypa CAIIP s Crpyxrypa CAIIP mis 0 OIIK-3, TIKP-1
npoektupoBanus Ha [TJIMC. |npoekruposanus ua [TJIMC. O630p
POrPaMMHBIX CPEACTB AJIS
npoexktupoBanus Ha [IJIVC.
Hroro -
Hroro 3a cemectp 2
9 cemecTp
4 Crpyxrypa CAIIP mis Crpyxkrypa CAIIP mns 0 OIIK-3, ITKP-1
npoektupoBanus Ha [IJIMC. |mpoexktupoBanus Ha [TJIMC. O630p
MIPOrPaMMHBIX CPEJICTB AJIs
npoextupoBanus Ha [TJIC.
Hroro -
5 SI3b1kM onucaHus S3p1kH onMcaHus TU(POBBIX 8 [IKP-1
U(PPOBBIX YCTPOUCTB ycrpoiictB (Hardware Description
(Hardware Description Languages - HDL). fI3p1k Verilog.
Languages - HDL). CunTakcuc s3pika Verilog.
Peannsanus sneMeHTapHbIX
U POBBIX YCTPONCTB HA S3BIKE
Verilog.
Hroro 8
6 OyHKIIMOHAIbHAS @OyHKIMOHANbHAS BepU(pUKALUL 0 ITIKP-1
Bepudukanus HDL- HDL-onucanuii. MHCcTpyMEHT
ONMUCaHUM. MoaenupoBanus ModelSim.
Wuctpyment SignalTap.
Hroro -
7 Cuntezupyemocts HDL- |Cunre3upyemocts HDL-onucanuii. 0 OIIK-3
OIMCaHM. Hroro -
8 ApxuTekTypa u ApXUTEKTypa U CXEMOTEXHHUKA 0 OIIK-3
cxemorexnuka [1IJIMC. [IJINC. CucreMsl ¢ HCTIOIB30BaHUEM
[JINC.
Uroro -
Hroro 3a cemectp 8
Hroro 10

5.3. KonTposbHbIe padoThl
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Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOTHI MPUBEICHBI B Ta0OMHIIE 5.3.
Tab6mmia 5.3 — KonTposbHbIe pabOThI

Ne .. | Bunel koHTpOabHBIX padot | TpynoemMkocTsb, 4 dopMHpyeMbIE KOMIIETEHIIUN
9 cemecTp
1 |KOHTpOJILHa${ pabota 2 IIKP-1
Hroro 3a cemectp 2
Hroro 2

5.4. JlaGopaTopHbIe 3aHATHSA

HaumeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HasBanus paznenoB (Tem) HaumenoBanue dopmMupyemsbie
JUCITUTITUHBI 1a00paTOPHBIX paboT Tpynoemkocte, 4 KOMITETCHITNH
9 cemecTp
4 Crpykrypa CAIIP nns Coznanune npoekrta B Quartus 4 TIKP-1
npoektuposanus Ha [TJIMC. II. JIornyeckue cxemsl.
Hroro 4
5 SI3wiku onucanus MUPPoBeIX | CUETYUKU U AETUTENN 4 IIKP-1
yctpoiicts (Hardware YacCTOTBHI.
Description Languages - HDL). | Mamuubr koHeuHbIX 4 TIKP-1
cocrosiHuil (FSM).
Hroro 8
Hroro 3a cemectp 12
Uroro 12

5.5. llpakTnyeckue 3aHATUSA (CEMHUHAPDI)

HaumeHnoBaHme mpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0HIE 5.5.
Tabmuma 5.5 — HauMeHoBaHME MPAKTHUECKUX 3aHATUH (CEMHUHAPOB)

HasBanus paznenos (Tem) HaumeHnoBanue nmpakTuueckux dopmupyemsbie
NUCHUIIINHEL 3aHATUHN (CEMUHAPOB) Tpynoemkocts, u KOMIIETEHIINU
9 cemecTp
5 SI3bIKM omucaHusa OcHoBHBIE 2JIEMEHTHI U QYHKIIUU 2 TIKP-1
U(GPOBBIX YCTPOICTB s3pika Verilog.
(Hardware Description Onepanuu ¢ TpurrepamMu Ha 2 [TKP-1
Languages - HDL). s3pike Verilog.
Hroro 4
Htoro 3a cemectp 4
Htoro 4

5.6. KypcoBoii npoekT / kypcoBasi pabora
He npemycMoTpeHO y4eOHBIM ITaHOM
5.7. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadiuue 5.7.
TaOuia 5.7 — Buabl caMOCTOSITEIbHOM PadOTHI, TPYA0EMKOCTh M (POPMHUpPYEMbIe KOMICTCHIINN

HaszBanus pazaenos |Buasl camoctositensHol | Tpynoemkocts, | DopMupyemblie Dopmbl
(TeM) TUCIUTITUHBI paboThI q KOMITCTCHIINH KOHTPOJIA

8 cemecTp
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1 Metonosnorus u [Togroroska k 3 OIIK-3 TectupoBanue
MapupyT TECTUPOBAHUIO
MPOCKTUPOBaHMS HA Hanucanue pedepara 5 OIIK-3, TTKP-1 Pedepar
[JIAC. Hroro 8
2 O6mue cenenus o6 |Iloaroroska k 3 OIIK-3, [IKP-1 | TectupoBanue
WHTETPAIBHBIX CXeMaX |TEeCTUPOBAHUIO
C mporpamMmupyemoit  |Hanucanue pedepara 10 OIIK-3, TTKP-1 Pedepar
crpykrypoit (UCIIC). HUtoro 13
3 Crpyktypa CAIIP IToaroroBka k 3 OIIK-3, I[IKP-1 | TectupoBanue
JUTSI IPOCKTHPOBAHUS | TECTUPOBAHUIO
Ha [UIAC. Hanmcanue pedepara 10 OIIK-3, TTKP-1 Pedepar
Hroro 13
Hroro 3a cemectp 34
9 cemecTp
4 Crpykrypa CAIIP IToaroroBka k 4 ITKP-1 Jlaboparopuast
JUIS IPOEKTUPOBaHUs  |JabopaTopHOi padoTe, pabota
Ha [TJIC. HalMCaHue oT4eTa
IToaroroBka k 2 OIIK-3, I[IKP-1 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 OIIK-3, ITKP-1 KonTtponbHas
KOHTPOJILHOH paboTe pabora
Hroro 8
5 SI3bIKM ONHUCaHUS IToaroroBka k 8 ITKP-1 KonTposbHas
U(PPOBBIX YCTPOUCTB | KOHTPOJIBHOU paboTe pabora
(Hardware Description |TToaroroska x 8 [IKP-1 JlaGopartopHas
Languages - HDL). nabopaTopHoii pabore, pabota
HanMcaHue OTYeTa
IToaroroBka k 8 ITKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 24
6 OyHKUIMOHAIbHAS [ToaroroBka k 8 ITKP-1 KonTtponbsHas
Bepudukanus HDL- KOHTPOJILHOH paboTe pabora
OIHCaHHUH. IIoarororka k 8 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 16
7 CUHTE3UpPyEMOCTD [ToaroroBka k 8 OIIK-3 KonTtponbsHas
HDL-onucanui. KOHTPOJILHOH paboTe pabora
[Toaroroska k 8 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 16
8 ApXUTEKTypa 1 [ToaroroBka k 5 OIIK-3 KonTtponbHas
cxemorexnuka [1JIMC. |koHTposBbHOM paboTe pabora
[Toaroroska k 4 OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 9
Hroro 3a cemectp 73
[ToaroroBka u cnaua 9 DK3aMeH

OK3aMCHa
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Uroro| 116

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUHU AUCHHUIIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B TabymIie 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunbt yueOHOM nesTeNbHOCTH
dopMupyemsbie
Jlek. I[Mpak. JIab. Cam. @®opMBI KOHTPOJIS
KOMITCTCHITHH
3aH. 3aH. pao. pao.
OIIK-3 + + Konrponsnas padora, Pedepar,
TectupoBanue, Jx3aMeH
ITKP-1 + + + + KonTponbras pabota, Jlaboparopuas
pabota, Pedepart, TectupoBanue,
OK3amMeH

6. PeiiTuHroBasi cucremMa /Jisl OLlEeHKH yCIIeBAeMOCTH 00y4arouxcs
PeittuHroBasi cuctemMa He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe U MH(OPMAINIHOHHOE o0ecneyeHHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Cremenko B.b. [IVIMC ¢upmbr Altera: snemenTtHas 6a3a, cucTreMa IPOSKTUPOBAHUS U SI3BIKU
onucanus anmnaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [Dnexkrponnsli pecypc|: — Pexum gocrtymna:
http://e.lanbook.com/book/60976.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. 3otoB B. IO. IIpoekTupoBaHue BCTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHOBe [TJINC
dbupmbl XILINX®. - M.: IN'opsiaas munus-Tenexom, 2006. - 519¢. (manuuue B 6udimorexke TYCVYP - 41
9K3.).

2. Yrpromos E. I1. [ludposas cxemorexnuka: YueOHOe 1MocoOHe i BY30B. - 2-€ U3/., iepepad. u
nor. - CII6.: BXB-IlerepOypr, 2004. - 782c¢. (nanmuuue B 6ubnuoreke TYCVYP - 20 3k3.).

3. IIporpamMmMupoBaHue JTOTMYECKUX MHTETPaJbHBIX cXeM: Y4yeOHOe MeToauueckoe mnocodue /
IToxamectoB /I. A., KprokoB . B., Opabinees XK. T. — 2021. 101 c. [DnekTpoHHbIi pecypc]: — Pexum
noctyma: https://edu.tusur.ru/publications/9628.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTes1bHBIE YUeOHO-METOAMYECKHE MOCOOUsI

1. [IporpaMMupoBaHue JOTHYECKHX HHTETPAIbHBIX CXeM: MeTOonuYecKHe yKa3aHHus K
nab6opatopaeim paboram / f. B. Kprokos, [I. A. [TokamecTtoB, XK. T. DOpasinees - 2014. 51 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/3898.

2. [IporpamMmMupoBaHue JOTHYECKHX HHTErPAlbHBIX cXeM: MeTOoIWYecKHue yKa3aHHus IO
MIPOBEACHUIO MPAKTUUECKUX 3aHITHI U OpraHu3anuu camocrosTenabHoi padotel / S. B. Kprokos, /1. A.
[ToxamectoB, XK. T. Dpaviaee - 2014. 77 c. [DnexkTpoHHBIA pecypc]: — Pexum moctymna:
https://edu.tusur.ru/publications/3901.

3. Hudposoii akcemepomerp: MeTtoaudeckue ykazaHus K jgabopatopHoir padore Ne8 mo
mucuminHe «IIporpamMmmupoBaHue JIOrHuecKux UHTErpanbHbIX cxem» / A. A. EBcees, A. 0. AOpamenko
-2016. 9 c. [DnexrponHbIit pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/6052.

7.3.2. YueOHO-MeTOaANYECKHE ITOCOOUS AJIS JIUII
C OrPAaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

y‘{e6HO-MeTOL[I/I‘{eCKI/IC MaTepuaJibl IJIA CaMOCTOSITEIbHOM U aYIlI/ITopHOI‘/’I pa6OTLI 06yqarom1/1xc;1
H3 Yuciia Jiulg ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbS U MHBAJIMAO0B IIPCAOCTABIISIOTCA B (I)OpMaX,
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a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.
Jst Iun ¢ HapylIeHUsIMU 3PeHu:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.
J st U ¢ HApYIIeHUsIMU cJIyXa:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.
J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYuebnas ayautopus "LludpoBas cBa3p": ydeOHas ayquTOpHs JJIsl MPOBEICHUS 3aHATHH
JEKIMOHHOTO THUIA, yueOHast ayauTOPHUs ISl IPOBEACHUS 3aHSATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEACHUS 3aHATUH J1abOpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl MIPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX
paboT), mOMeNIeHHe ISl MPOBEICHHUS TPYIIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotser; 634034, Tomckast o6macth, T. Tomck, Beprmuanaa yimna, a. 47, 309 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Hmxe;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JJa0OpaTOPHBIX padoT

Yuebuas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJICHUS 3aHITUN MPAKTUUYECKOTro TUMa, yuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUU 1aO0OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpPOBEICHUS
3aHSATUNA CEMHUHAPCKOTrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMelieHue Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJCHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE AJIsI CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 47, 309 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:
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- Adobe Acrobat Reader;
- Altera Quartus Prime Lite Edition;
- Microsoft Office 2010 u Huxe;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Metononorus u MapupyT OIIK-3, [IKP-1  |Pedepar [IpuMepHBIii IepeyeHs TeM
npoexTupoBanus Ha [TJIUC. s pepeparon
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJlaHNN
2 O6uue cBeneHus oo OIIK-3, IIKP-1  |Pedepar [IpumepHBIii nepeueHb TeEM
MHTETPAJIbHBIX CXEMaX C s pepeparoB
IPOrpaMMHUPYEMOH CTPYKTYpOU TecTtupoBanue [IpumepHBIil nepeyeHb
(UCIIC). TECTOBHIX 3aaHHi1
3 Crpykrypa CAIIP s OIIK-3, [IKP-1 |Pedepar [IpuMepHBIil nepeyeHpb TeM
npoektupoBanus Ha [TJINC. 11 pepeparon
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
4 Crpyktypa CAIIP mis OIIK-3, IIKP-1  |KonTpoJsibHas [IpumMepHbIii IEpeYeHb
npoextupoBanus Ha [1IJIVC. pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenp 3K3aMEHAMOHHBIX
BOIIPOCOB
5 S3biku onucanus nudpossix  |I[TKP-1 KonTponbHas IIpuMepHBIil IepeyeHb
yctpoiicts (Hardware pabota BApUAHTOB (3aJaHui)
Description Languages - HDL). KOHTPOJIBHBIX PaboT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJlaHNN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
6 OyHKIMOHATIbHAs [IKP-1 KoHnTtponbHas [IpumepHBIil nepeyeHb
Bepudukanus HDL-onmucanuii. pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
7 Cunresupyemocts HDL- OIIK-3 KoHTtponbHas [IpumepHBIil nepeueHb
ONMUCAHUM. pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB
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8 ApxuTekTypa u OIIK-3 KoHntposbHas [IpumepHBIil nepeyeHb
cxemorexHuka [IJINC. pabora BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN

DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUIIIMHE TpuBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka Baie 3a OM MJIAHUPYEMBIX pPe3yIbTaTOB 06yquI/m
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIE YMEHHUH UITN HABBIKOB WU
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMATHUYECKH | CHCTEMATUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yYMEHHUE HaBBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZEpKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbIe | CHOPMUPOBAHHOE YCIELHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUe yMEHHue CHUCTEMaTHUYECKOe
CYMMBI 0aJII0B 3HAHUS NpUMEHEHNE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHualie
(HEeyJOBIETBOPUTENBHO) | LJTU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpainarscs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUYEHHBIH 2JIEMEHT COAEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. Ha s3pixe Verilog 00b5BUTH MacCB mem U3 YEThIpEX 8-MU Pa3psIHBIX PETHUCTPOB MOXKHO C
MOMOIIIbI0 KOHCTPYKIIUU:

a) reg [7:0] mem [3:0];

6) reg [3:0] mem [7:0];

B) reg [7:0] [3:0] r;

r) wire r [7:0] [3:0];

. B pesynbrare Boimonnenus omnepauun d=!(4’b0110*4’b0111+4°b0101), d 6yner umers
3HaYCHUE:

a) 1°d1

6) 1°d0

B) 4°’d0100

r)4’d1011

. Jns mepenaun maHHBIX MEXAY IBYMs ycTpoiicTBamu (master u slave) mo unrepdeiicy SPI
WCIIONB3YIOTCS IIMHBIL:

a) miso, mosi, sclk, en, rst

0) miso, mosi

B) miso, mosi, preset, sclk

r) miso, mosi, sclk, ss

. OOBsBIICHBI ABE IEpEMEHHBIE: Teg a; wire b;

[TpucBoUTh ATHM MepeMEeHHBIM 3HaYeHHe 1’bl MOKHO ¢ MOMOIIIBIO KOJA:
a) assign a=1’bl; always @* b=1’bl;

0) assign b=1°bl1; always @* a=1"bl;

B) assign a=1’b1; assign b=1"bl;

r) always @* a=1’b1; always @* b=1"bl;

. wire [2:0] C; assign C =~(3’b010+3°b001 + 3°b010);

Kakoe 3nauenue Oynet umeth nepemenHas C:

a) 3’b101

6) 3’bl11

B) 3°b010

r)3’b011

. BeibepuTte mpaBUIbHBIA BapuaHT OOBSIBICHUS ABYXMEPHOTO MAacCHBAa PETUCTPOB U3 8-MU
AIIEMEHTOB:

a) reg [7:0] a;

0) reg a [2:0];

B) reg [7:0] a [2:0];

r) reg [2:0] a[7:0];

. Uncno «-5» B MpSIMOM U TOTIOTHUTEILHOM KOJI€e:

a) 101; 010

6) 1101; 1011

B) 1011; 1101

r) 010; 101

. IIpu mongaue Ha RS Tpurrep kom6unanuu (S=0, R=1) npoucxoaur:

a) YcTaHOBKa BBIXOHOTO 3HAYCHUS
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6) COpoC BBIXOAHOTO 3HAYCHUS
B) XpaHEHUE 3HAUYCHUS
r) DTO 3alpelieHHOe COCTOSHUE
9. KomMmeHTapuu Ha si3pike Verilog MOTYT HAUMHATHCSI C CUMBOJIA:

a)$
o)
B) //
r) #

10. TIpu o6bsiBneHun peructpa reg [5:0]a=7"b1011011;
Peructp Oyaer umeTh 3HaUCHHE:
a) 1011011
6) 011011
B) 1101101
r) 101101

11. Bbixoa Moaysisi MOKET UMETh THIT:
a) Moxer reg, He MOXKET wire
0) He MmoxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxer u reg u wire

12. Bxox MoayJis MOKET UMETh THII:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoxeT wire
B) MoeT TobKo integer
r) Moxer u reg u wire

13. Ha s3wike Verilog MaccuB mamsTH rom U3 JIECATH BOCbMH OMTHBIX CJIOB MOXHO OOBSBHUTH C
MOMOUIbI0 KOHCTPYKIHUU:
a) reg [9:0] rom [7:0]
6) memory [7:0] rom [9:0]
B) memory [9:0] rom [7:0]
r) reg [7:0] rom [9:0]

14. KoncranTts! (mapameTpsl) a=5 u b=3 Ha sbibike Verilog MOTYT OBITh OOBSBIICHBI:
a) a=5, b=3; parameter;
0) parameter a=5, b=3;
B) constant a=5, b=3;
r) a=5, b=3 constant;

15. Monynb-testbench 8 Modelsim comepxut kox:
“timescale Ins/1ps;

initial
a=0;

a=l1;

end

Uepes kakoe Bpemsi IepeMeHHas a MPUMET 3HaYeHue «1»?

a) Ips

0) Ins

B) 10ns

r) 10ps
16. Uto peanu3yeT KOHCTPYKIIHS, ONIMUCAaHHAs Ha si3bIke Verilog.

always@(posedge clk)

R <=R>>1;

a) Cnour peructpa R Ha 1 pa3psin Bi1eBo

0) CnBur peructpa R Ha 1 pa3psin BripaBo

B) 3anuck B peructp R 3Hauenus 1°b’1

r) Bemonnenue onepanuu R «MHoro 601b111e» e TUuHUTIBI
17. Kakoe 3HaueHue OyaeT UMETh mepeMeHHast W:

reg [3:0] r=4’b1010;
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wire [4:0] W;
assigin W = {r[2:0], 2’b11}
a) 5’b11010
0) 5’bl1
B) 5’b101011
r) 5’01011
18. Kakue onepanuu npeacTaBieHbl HUKE:
CE» «~», «||»
a) Ykaszatelnb, AefieHue, KOHKaTeHalus
0) ApudmeTrueckoe yMHOKEHHE, JIOTHUecKasi HHBepcus, mooburosoe 1
B) ApudMeTnueckoe yMHOXKECHHE, TOOUTOBasi MHBEpCHs, jorudeckoe NJIN
r) YKasareinb, moOUTOBast HHBEPCHS, Jiornueckoe U
19. Ha s3pike Verilog peann3oBaHa KOHCTPYKITHS:
reg [1:0] k=2"b0;
always @(posedge clk)
k<=k+1’bl;
Kakoe 3HaueHue B JeCATUYHOM BHUJE OyaeT UMETh perucTp k mociie mosiBieHHs MIECTH
MPSIMOYTOJIBHBIX UMITYJIbCOB Ha TUHUU clk?
a)2
0) 4
B) 6
r) 0
20. Kakoii THIIOBOH 3JIEMEHT OIMUCKHIBAET KOI:
module flip flop (
input clk, reset,en,
input d,
output reg  q
);
always @ (posedge clk or posedge reset)
if (reset)
q<=0;
else if (en)
q<=d;
endmodule
a) CuaxpoHHbIi D-TpHrrep co cOpocom M BXOJI0M pa3peiIeHus Ha 3aIUCh
0) D-Tpurrep ¢ acCHHXpOHHBIM COPOCOM M BXOJIOM pa3peIieHus Ha 3alucCh
B) RS-tpurrep co copocom u BX070M paspenieHus Ha 3aMuch
r) D-Tpurrep ¢ acCHHXpOHHBIM COpOCOM

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. Jaiitre onpenenenue [IJIMC. Haznauenune u 001acTh ucmonb3oBanus. Ha3oBuUTEe OCHOBHBIE
napametps! [TJINC.

2. Ycrpotictso [IJINC.

3. bazoBwie noruueckue cxemol M, WJIN, HE, RS- u D-tpurrep. O60o3HaueHue, onucanue
MPUHIUIIOB PabOThI, TAOIULIBI HCTUHHOCTH.

4. Onucanue IIJIMC ¢upmer Intel. CewmeiictBa IIJIMC, ux Ha3HaueHUS U TUIOBHIE
XapaKTEPUCTHUKHU.

5. SI3bIk omucanus anmapatypsl Verilog. bazoBbie moHATHS: MOIYJb, TOPTHI, TUIBI JAHHBIX.
ITpuBecTH puMepbI UCTIOIB30BAHMSI TUIIOB IAHHBIX U IIOPTOB, OCHOBHBIE OTJIMYUS.

6. S3pik omumcanus anmapatypsl Verilog. OCHOBHBIE ONepaTopbl, MPEACTABICHUE LENBIX U
BELIECTBEHHBIX uncell. [IpuMepsl nCob30BaHNs OCHOBHBIX OIIEPAaTOPOB.

7. SI3bik onucanus annaparypsl Verilog. IlponenypHsiii 610k always U HempepbIBHOE ONHMCAHUE,

0COOEHHOCTH HUCIIOJIb30BaHUA. biokupyromee u Heblokupytomee npucBoenue. [Ipusenure

IIPUMEPBHL.

S3pik onrcanus anmnaparypsl Verilog. Onepatopsl case u for. [Ipumepsl ncnoabp30BaHusl.

. [JaiiTe onpenenenne MalMHbl KOHEUHBIX COCTOSIHMM. ONUcaHue v MpUMEP UCIOJIb30BaHUS.

. [locTossHHOE W omepaTHBHOE 3alOMHHalONmee ycTpoicTBO. OTan4us, 0COOEHHOCTH

S ©
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11.

12.

13.

14.

15.

16.

17.

AN ol e

O
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WCIIOJIH30BaHUS U ONTUCAHUs Ha si3bike Verilog.

Haiite ompenenenue GyHKIIMOHAILHOMY MojaelupoBaHuio. Kakue 3amaum pemiaroTcs B
npomnecce wmonenupoBaHus? HWcmonws3zoBanume ModelSim ans ¢GyHKOHOHAIBHOTO
MOJICIIMPOBAHUS, TTOCJIEIOBATEILHOCTh ICUCTBUI TP MoJienpoBannn. Uto Takoe testbench?
[aiiTe ompenenenue TecToBoMy Moayiwo. [IpuBenure mpuMep TECTOBOTO MOIYJs JIIOOOTO
IIPOCTOTO MPOEKTA, AaiTe MOSICHEHUE ero padoThI.

[aiite onpenenenue nunrepdeiicy nepenaun nanabix. Kakue uaTepdeiicsl nepegayn JaHHBIX
owrBaroT? VX oTnuums u 061acTh ucnosib3oBanus. OcCOOCHHOCTH peanu3aiuu uHTepdeiicon
nepenayn nqanubix Ha [TJIMC.

[TocnenoBatenpublii mepudepuitnpli nHTEpdeEric nepenaun aaHubix (SPI). CtpykTrypa
COEJIMHEHUH, BHYTPEHHEE YCTPONUCTBO U TUIIBI UcTioinHeHus. Peanuzanus SPI uaTepdeiica Ha
s3pike Verilog.

Hanite onpenenenus [P-snep. [Iporpammubie n annapatHbeie [P-sapa U UX Ucnonab30BaHUE.
[TpuBeaute npumepsl [P-sanep.

Haiite onpenenenuss nudpoBoid 00paboTKu cuTHAIOB U IHppoBoro curHaia. OCHOBHBIE
obnactu mpumenenus L{OC. Ocobennoctu ncnonb3zoBanus [{OC na [TJINC.

Hudposas dunsTpanus. Onucanue KX Gunbtpa B BUE CTPYKTYPHOU CXEMBI U Ha SI3bIKE
Verilog.

9.1.3. IIlpuMepHbBIii NepeyeHb TeM 1Jisl pedpepaToB

OteuectBenHble npoussoautenu [IJIMC

Kuraiickue ITJIMC ¢pupmsr Gowin

Kuraiickue [TJIMC ¢pupmbr Shenzhen Pango Microsystems
Metoas! nporpamMmmuposanus [IJIMC

UcnonszoBanue [IJIMC B TenekoMMyHUKaLIUK

00630p cpenst npoektupoBanus [IJIMC Xilinx Vivado

9.1.4. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBHBIX padoT

. PeanmzoBatp Ha s3p1ke Verilog menuTtens 4acTOTHI C aCHHXPOHHBIM COPOCOM, YTOOBI TTOTYYUTh

TaKTOBBIMA CUTHaN ¢ yacToTtoi paBHou 1 I'u. Yactora BxomaHoro curnana 256 I'n. HapucoBats
SMIOPHI HANPSKEHUH, IEMOHCTPUPYIOLINE padbOTy JEIUTENS.

. PeanuzoBath 16 — pa3psaHbIil CYETYMK C BOBMOXKHOCTBIO peBEpCUBHOrO cuera. HampasieHnue

cYeTa yKa3bIBaeTcs JIOTHYECKUM ypOBHEM Ha Bxoje. Jlornueckuii Hob — mpuOaBiseT eAUHHUILY,
Jlormueckas enMHUIIA — OTHUMAET.

. Peann3oBars BRIYHCIMTEIHHOE YCTpOfICTBO IJIA CIIOKCHH, BBIYUMTAHUA U YMHOXKCHHA OBYX

KOMIUIEKCHBIX YHCel. BXOOHBIMU TaHHBIMM JIJISI YCTPOMCTBA SABIISIETCS YeThIpe 12-pa3psaHbixX
yycia, rje NepBble JBa: peajbHOC U MHUMOE 3HaUY€HHE MEePBOro 4ucia, MocleJHUue JBa:
peasbHOE U MHHUMOE 3HaueHue BTOporo yucia. OObACHUTH BHIOOP paspsSAHOCTH BBIXOJHBIX
JAHHBIX.

Jlana cxema, HEOOXOIMMO HAIUCATh KOJI, ONUCHIBAIOIINHA CXEMY.

. JlaH Koz, He0OX0IMMO HAPUCOBAThH CXEMY, OTTMCAHHYIO KOJIOM.

9.1.5. Tembl 1a00paTOPHBIX padoOT

. Coznanue nmpoekta B Quartus I1. Jlornueckue cxemsl.
. CYeT4MKH U AEIUTETN YaCTOTHI.

Mamuasl KoHeUHBIX cocTossHui (FSM).

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

Ha nepBoM JeKIIMOHHOM 3aHATHHU MPENOaBaTellb JOJKEH ONpPeIeIUTh OCHOBHbBIE LIETH U3YUECHHS
JTUCHUTIIMHBI, PEKOMEHA0BATh JUTEPATYPY IJIsl CAMOCTOSITEIbHOTO U3YUYEHUs, pacckazaTh O MOPSAKE U
METO/IMKaX MPOBEJCHUS 3aHATHII.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPeYeHbh KOTOPHIX yKa3zaH B Tabmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
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Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAIUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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