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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).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumiinH: Moy HanpaBIeHHOCTH (TIPpOQuIIs).

Nunexc quctumiunsl: 51.B.02.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
Komnerenuus
KOMTICTCHITHH JTUCITUTUINHE
YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
[TKP-1. Ciocoben ITIKP-1.1. YmeeT cTpouth Crniocoben onucatp Ha si3bike Verilog HDL
BBITIOJTHATH buzndeckue u MpoCThIe TU(POBBIC YCTPOUCTBA (CUETUNKH,
MaTeMaTH4eCcKoe MaTeMaTHYeCKHe MOIETIU MYJIbTUILIEKCOPBI, MAIIMHbI KOHEYHBIX
MOJICIIUPOBAHNE MOJYJIEH, y3J10B, OJIOKOB COCTOSIHUH, IU(PPOBBIC (GUIBTPHI U T.1.).
00BEKTOB U MPOLIECCOB | PaIMOTEXHUUYECKUX
10 TUIIOBBIM METOJIUKAM, | yCTPOUCTB U CUCTEM.
B TOM YHCJIE C
N —— ITKP-1.2. Bnageet HaBpikamMu |CriocoO€H IPOBECTH MOJICTUPOBAHKIE PaOOTHI
KOMITBIOTEPHOTO nudposoro yctporctsa B cpeae ModelSim
CTaH/JapTHBIX ITaKETOB
MOJIETTUPOBAHUSI.
MPUKIIAIHBIX IPOrpaMM

4. O0neM AUCHUIIJIMHBI B 3A4Y€THBIX ¢IMHULIAX ¢ YKA3AHUEM KOJIUYECTBA aKaICMUIECCKHUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimxcsi ¢ npenojaasarejieM
1 Ha CAMOCTOAITEJIbHYIO padoTy 00y4aroumuxcs

OO01mast TpyA0€MKOCTh JUCIUILUIMHBI COCTABISAET 4 3a4CTHBIX eUHUII, 144 aKkaJeMHUECKHUX YacoB.
Pacnipenenenue Tpya0eMKOCTH JTUCHUILIAHEI 10 BUAAM YYSOHOM JASATEILHOCTH MPEACTABICHO B
tabymue 4.1.
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Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUJAM YUYSOHOM NeSITeTbHOCTH

Beero |Cemectpsl

Bunpl yueOHOI nesTeIbHOCTH
4acoB 7 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 62 62
JIeKunoHHbIE 3aHATHS 28 28
[IpakTHyeckue 3aHATUA 14 14
JlaGopaTopHbIe 3aHATHS 20 20
CamocrosiTeibHas padoTa 00y4aomuXcs, B T.4. KOHTAKTHasI 46 46
BHeayJAuTOpHasi paboTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 12 12
IToaroroBka K TECTUPOBAHUIO 21 21
[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 9 9
[ToaroToBka K KOHTPOJIBHOM paboTe 4 4
IHoaroroBka u ciavya 3K3aMeHa 36 36
OO0umas Tpya0eMKOCTh (B 4acax) 144 144
Oo6mas TpynoeMKkocTh (B 3.€.) 4 4

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

CtpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AMCHUILINHBL U BUABI YUEOHOH IEATEIbHOCTH

Jlek. Cam. |Bcero yacos
[Ipak. | Jla0. dopmupyemble
HazBanus pa3nesnoB (TeM) TUCIUIUINHBI| 3aH., pao., (6e3
3aH., 4 | pad. KOMIIETCHIINH
q q JK3aMEHa)
7 cemecTp
1 OOmue cBeneHrs 00 HHTETPATBHBIX |2 2 - 7 11 TIKP-1
CXeMax ¢ MporpaMMHUpPyeMOn
ctpykrypoit (UCIIC).
2 MetooJiorusi 1 MapupyT 2 - - 3 5 [TKP-1
npoektupoBanus Ha [TJINC.
3 Crpyxkrypa CAIIP nns 4 - 4 6 14 ITKP-1
npoektuposanus Ha [TJIMC.
4 SI3p1ku onMcaHus HU(POBBIX 10 10 12 14 46 ITIKP-1
ycrporictB (Hardware Description
Languages - HDL).
5 OyHKIMOHaIbHAs BepupuKaims 4 2 4 10 20 [IKP-1
HDL-onucanuii.
6 Cuntesupyemocts HDL-onucanmii. |2 - - 3 5 [TKP-1
7 ApXUTEKTypa U CXEMOTEXHHUKA 4 - - 3 7 ITIKP-1
[JINC.
Uroro 3a cemectp|28 14 20 46 108
Uroro|28 14 20 46 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3fesnoB (TeM) AUCHUILTHHBI (B T.U. 11O JICKITUSIM)
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TpynoemkocTsb

HasBanus pasznenos (Tem) Coneprxanue pasziesoB (TeM) dopmMupyemsbie
JIACIIMILTUHBI JTUCIUIUTAHEI (B T.4. TIO JICKIUSIM) (nexionHbIe KOMIICTEHIIMH
3aHATHS), 4
7 cemecTp
1 O6mue cBeneHus: 00 OO6mue cBeaeHust 00 UHTErpaIbHBIX 2 ITIKP-1
WHTETPAIBHBIX CXeMax C CXeMax C MPOrpaMMHPyEeMOi
porpaMmMupyemMon ctpykrypoit (UCIIC).
ctpykrypoit (UCIIC). Knaccudukanus uudpoBsix
MHUKPOCXEM.
Hroro 2
2 Meropnosiorusi 1 MapmpyT |MeToa00THs U MapIIpyT 2 ITKP-1
npoektupoBanud Ha [IJIUC. |npoextupoBanus na [TJIVC.
OCHOBHBIE Tarbl TPOCKTUPOBAHUS
nudposeix ycrpoiicts Ha [TIJINC.
Hroro 2
3 Crpyktypa CAIIP nns Crpykrypa CAIIP nns 4 [IKP-1
npoektupoBanus Ha [TJIMC. |npoextupoBanus Ha [IJIMC. O630p
MIPOTPAMMHBIX CPEJICTB IS
npoextupoBanus Ha [TJIC.
Hroro 4
4 SI3BIKKM OIMCaHMS S3bIku onucaHus UGPOBHIX 10 TIKP-1
U(GPOBBIX YCTPOKICTB yctpoiictB (Hardware Description
(Hardware Description Languages - HDL). f3bik Verilog.
Languages - HDL). Cunrakcuc si3pika Verilog.
Peanu3arus aneMeHTapHbIX
U(POBBIX YCTPOICTB HA S3BIKE
Verilog.
Hroro 10
5 OyHKUMOHAIbHAS OyHKIIMOHATBHAS BepUDUKAIUS 4 ITKP-1
Bepudukanus HDL- HDL-onucanumii. UHCTpyMEHT
OIIVICAaHU. MozemupoBanus ModelSim.
HNuctpyment SignalTap.
Hroro 4
6 Cunresupyemocts HDL- |Cuntesupyemocts HDL-onucanuii. 2 [IKP-1
OITMCaHMI. Htoro 2
7 Apxurtektypa u ApXUTEKTypa U CXEMOTEXHUKA 4 [IKP-1
cxemorexuuka ITJIMC. IIJIMC. CucreMsl ¢ UCIIOJIB30BAHUEM
I[JINC.
Hroro 4
Hroro 3a cemectp 28
Htoro 28
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B TabmuIe 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)
Hazpanust paznenos (tem) HaumeHnoBaHMe MpakTHYECKUX dopmupyembie
N TpynoemMkocTs, 4
JTHUCIATUINHBI 3aHITHI (CEMUHAPOB) KOMIICTCHITUU
7 cemecTp
4
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1 OOmue cBenenus 06 [udpoBbie TIOrHUECKUe CXEMBI. 2 [TKP-1
WHTETPAIBHBIX CXeMax C

IIPOrpaMMUpPYyEMOU Hroro 2
ctpykrypoit (UCIIC).
4 S3piku onrcanus MUGPOBBIX | OCHOBHBIC AIEMEHTHI U (DYHKITIH 2 ITKP-1
ycrporictB (Hardware s3pika Verilog.
Description Languages - Onepanuu ¢ Tpurrepamu Ha 2 TIKP-1
HDL). sa3bike Verilog.
MynbTHILIEKCOD, 2 [IKP-1
JNeMYJIbTUILICKCOD, nemmmdpaTop.
CHABUTOBBIE PETUCTPBHI. 2 ITKP-1
PaGora ¢ mamsThio. 2 [IKP-1
Hroro 10
5 OyHKIMOHATBHAS [udposast 06paboTKa CUTHATIOB. 2 ITKP-1
Bepudukanus HDL-onucanuii. HUtoro )
Hroro 3a cemectp 14
Hroro 14

5.4. JlaGopaTopHbIe 3aHATHSA

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

HazBanus pazaenos (Tem HammenoBanue 1a60paTopHBIX dopMupyeMblie
,Z[I/ICLII)I/IHiI/IHBI (rew) pabort PO TpynoemrocTs, 1 Kofanengunn
7 cemecTp
3 Crpykrypa CAIIP mis Coznanune npoekrta B Quartus II. 4 [TKP-1
npoektupoBanus Ha [TJIMC. |Jlornueckue cxemsl.
Htoro 4
4 S3bpIKK onMCaHUs CYeTYHKHU U ACIUTEIIN YacTOTHI. 4 [IKP-1
LH(pPOBBIX YCTPOHCTB MaimHbI KOHEYHBIX COCTOSHUI 4 I[IKP-1
(Hardware Description (FSM).
Languages - HDL). Peanusanys MUpOTHO-UMITYJILCHOM 4 [IKP-1
Moayssinuu Ha [TIJIAC
Hroro 12
5 ®yHKIMOHAIbHAS WnTepeiic SPL 4 ITKP-1
pepudukanus HDL-
g o4
Hroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / KypcoBasi padoTa
He npenycMoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEeMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadymie 5.6.
Tabmuia 5.6 — Busbel caMocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (DOPMHUPYEMbIE KOMITETEHIIUN

HasBanusa paznenoB | Buasl camocrostensHol | Tpyaoemkocts, | @opmupyemslie DopMBbI
(TeM) AMCLUILIINHBI paboThI q KOMIIETECHIINH KOHTPOJIA

7 cemecTp
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1 O6mme cBenenust 06 |BrmonHeHue 4 TIKP-1 IIpakTrueckoe
MHTErPAJIbHBIX CXEMaxX |MPAKTHUYECKOTO 3aJaHus 3a/1aHKe
C IPOrpaMMHUpyeMOn IToaroroBka k 3 ITKP-1 TectupoBanue
crpykrypoii (MCIIC). | tectuposanuo
Hroro 7
2 Merononorus u IToaroToBka k 3 [IKP-1 TectupoBanue
MapupyT TECTUPOBAHUIO
E}j;);}gﬂpmaﬂm Ha Tiroro 3
3 Crpykrypa CAIIP [ToaroroBka k 3 ITKP-1 JlaGopaTopHas
JUISl IPOSKTUPOBAaHMs  |J1abopaTopHOU padore, paborta
Ha [TJIC. HaIlICaHHUE OTYETA
IToaroroska k 3 [IKP-1 TectupoBanue
TECTUPOBAHUIO
Uroro 6
4 SI3pIKM OIIMCaHUS IToaroroBka k 4 I[IKP-1 KonTponbsnas
M(POBBIX YCTPOUCTB  |KOHTPOJIBHOM padboTe paborta
(Hardware Description |TJoxroroska k 3 IIKP-1 JlaboparopHas
Languages - HDL). naboparopHoii padore, paboTta
HaIMCaHUe OTYeTa
Brinonnenue 4 TIKP-1 IIpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
IToaroroBka k 3 I[IKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 14
5 OyHKIMOHATBHAS [ToaroToBka k 3 [TIKP-1 JlabopaTopHas
Bepudukanus HDL- naboparopHoil pabore, pabora
OTIMCaHUH. HaIKMCaHUE OTYETa
Brinonnenune 4 ITKP-1 [IpakTuueckoe
MPAKTUYECKOTO 3aJaHus 3aJaHue
[Toaroroska x 3 TTIKP-1 TectupoBanue
TECTUPOBAHUIO
Uroro 10
6 CUHTE3UpyEMOCTD [ToaroroBka k 3 ITKP-1 TectupoBanue
HDL-onucanuid. TECTUPOBAHUIO
Hroro 3
7 ApxuTektypa u IToaroToBka k 3 [KP-1 TectupoBanue
cxemorexHuka [IJIUC. |TectupoBaHuto
Hroro 3
Hroro 3a cemectp 46
[ToaroroBka u cnaya 36 DK3aMeH
HK3aMeHa
Hroro 82

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUECHUHU AUCLUUILINHBI, U BUOB
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3aHATUU

Buast yueOHOM AesTeNbHOCTH

Popuipyembie Jlek. Ipax. JIab6. Cam. DopMBI KOHTPOJISk
KOMIICTCHIIH
3aH. 3aH. pao. pao.
ITKP-1 + + + + Konrponsnas pabora, JlJabopaTopHas

paOora, [IpakTiueckoe 3agaHue,
TectupoBanue, Jk3aMeH

6. PeliTnHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OpPM KOHTPOJIS IPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

N . MaxkcumanbHbII
MaxkcumanbHbII MaxkcumanbHbII
0asu1 3a mepuos Bcero 3a
®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | 6amt 3a mepuon
mexnay 2KT n Ha ceMecTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
Kontponbnas pabota 7 0 0 7
Jlaboparopnas pabota 7 14 7 28
[IpakTHueckoe 3a1anue 5 8 6 19
TectupoBanue 5 6 5 16
OK3aMeH 30
Hroro makcumym 3a 24 28 18 100
nepuos
Hapacratomum utorom 24 52 70 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYIIHA KOHTPOJIb
[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecyer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb
bannbl Ha ATy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuManbHOI cymMbl OamoB Ha naty TK 5
Ot 70% 1o 89% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aiIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6annos F (meynosnerBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. Cremenko B.b. [IVIUC ¢upmsr Altera: snemenTHas 0aza, cucTreMa IPOSKTUPOBAHUS U SI3BIKU
onucanus anmnaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [DnekTponnslii pecypc|: — Pexum nocrtyna:
http://e.lanbook.com/book/60976.

7.2. JlonotHUTEIbHAS JJUTEpaTypa

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

2. Yrpromos E. I1. lludposas cxemorexnuka: YueOHOe 1mocodue I BY30B. - 2-€ U3/., iepepad. u
nor. - CII6.: BXB-IlerepOypr, 2004. - 782¢. (nanmuuue B 6ubnumoreke TYCVYP - 20 7k3.).

3. IlporpamMmMupoOBaHUe JIOTUUYECKUX MHTETPAJIbHBIX CXeM: YueOHOoe MeToauueckoe mocodue /
IToxamecToB /I. A., KprokoB . B., OpaeineeB XK. T. — 2021. 101 c. [DnexTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9628.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. [IporpaMMupoBaHue JOTHYECKHX HMHTETPAJbHBIX CXeM: MeTOoauYecKHe yKa3aHHus K
nabopatopusiM pabortam / S. B. Kprokos, JI. A. I[TokamecTtoB, XK. T. DpnsiaeeB - 2014. 51 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

2. [IporpaMmMupoBaHuEe JOTHYECKUX HHTErPAIbHBIX cXeM: MeTOIMYecKHe yKa3aHHus IO
MPOBEJICHUIO MPAKTUIECKUX 3aHATUI U OpraHU3aluy caMocTosTeNbHO padoTsl / S. B. Kprokos, /1. A.
[ToxamectoB, XK. T. DpavineeB - 2014. 77 c. [DaexkTpoHHBIA pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/3901.

3. Hudposoii akcerepomeTp: Mertonnmdeckue ykazaHus K JrabopatopHoil pabore Ne8 mo
mucuuruinHe «[IporpamMmmupoBaHue TIOTHYecKuX HHTErpabHBIX cxem» / A. A. EBcees, A. H0. AGpamenko
-2016. 9 c. [DnextponHbIit pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6052.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

I[JISI MMpOBCACHUA 3aHATUH JICKOUOHHOT'O TUIIA, I'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHfI,
TCKYLICTIO KOHTPOJIA U HpOMeH(YTOHHOﬁ aTTCCTAllN UCIIOJIb3YCTCA yqe6Ha;1 AyJAUTOpUA C JOCTATOYHBIM
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KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOU
MeOenbto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

VYyebnasa ayautopus "LludgpoBas cBsa3p": ydeOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIa, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHSATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOPHUs JUISl TIPOBEACHUS 3aHATUN a0OpaTOPHOro TUIA, yueOHas ayIUTOpHUS ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOIHEHHUSI KYPCOBBIX
paboT), moMenIeHne AJsl MPOBEICHUS TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- MarauTHO-MapKepHasi J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u uHmxe;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A HaﬁopaTOprIX paﬁoT

VYuebnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUISI TMPOBEACHHS 3aHITHH
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, ydyeOHas
ayJauTOpUs JJis NPOBEAECHUS 3aHIATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIECHUS
3aHATUNA CEMUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 47, 309 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Huxe;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanrie UMEIOIIErocss 000pyA0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;
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- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 O6uue cBenenus oo IIKP-1 IIpaxTHueckoe TeMbl IPaKTUYECKUX 3aJaHUN
MHTETPAJIBHBIX CXEMax C 3a/1aHue
IPOrpaMMHUPYEMOH CTPYKTYpOH TecTtupoBanue [IpumepHBIil nepeyeHb
(ACTIC). TECTOBBIX 3aaHHui1
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
2 Meronosorus u MapupyT IIKP-1 TectupoBanue [IpuMepHBIil IepeyeHb
npoexktupoBanus Ha [IJIVC. TECTOBBIX 3aJaHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOITPOCOB
3 Crpykrypa CAIIP s ITKP-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
npoektupoBanus Ha [TJINC. pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOITPOCOB
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4 S3piku onucanus nugposbix | ITKP-1 KoHntposbHas [IpumepHBIil nepeyeHb

ycrpoiicts (Hardware pabota BAapUAHTOB (3aJaHUI)
Description Languages - HDL). KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1laHue
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
5 @yHKIMOHAIbHAS IIKP-1 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
Bepudukanus HDL-onucanuii. pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
6 Cunresupyemocts HDL- [IKP-1 TecTtupoBanue [IpumepHBIil nepeueHb
OIMCAHUM. TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
7 ApxuTtektypa u [IKP-1 TectupoBanue [IpuMepHBIil nepeyeHb
cxemorexnuka [IJIVC. TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHHUS IO
JUCHUIUIMHE NpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JUCIHUTIINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bannet 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UJIM ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o011e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCIEUIHOE, HO HE
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYyMMBI 0aJIoB OCYIIECTBIISIEMOE MPUMEHEHUE
yMEHHE HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Ha s3pike Verilog 00BSABUTh MAaCCHB Mem U3 YETHIPEX 8-MH pa3psIHBIX PETHUCTPOB MOXKHO C

MIOMOIIBIO0 KOHCTPYKIIUU:

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

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

B) reg [7:0] [3:0] 1;

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

. B pesynbrare BeimonHenus omnepamuu d=!(4’b0110*4°b0111+4°b0101), d 6yner umethb
3HAYCHUE!

a) 1°dl

0) 1°d0

B) 4°d0100

r)4’d1011

. st mepenavym naHHBIX MEXIY IByMs ycTpolcTBamu (master u slave) mo untepdeiicy SPI
UCTIONB3YIOTCS IUHBL:

a) miso, mosi, sclk, en, rst
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0) miso, mosi
B) miso, mosi, preset, sclk
r) miso, mosi, sclk, ss
4. OObBsBICHBI IBE IEPEMEHHEBIE: Teg a; wire b;
[TpucBouTh ATUM NIEPEMEHHBIM 3HAaUCHHUE 1’b1 MOXHO ¢ TOMOIIBIO KOJA:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"bl; assign b=1"b1;
r) always @* a=1’bl; always @* b=1"bl;
5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemennas C:
a) 3°’b101
6) 3’bl11
B) 3°b010
r) 3’b011
6. BeiOepuTe NnpaBHIBLHBIM BapUaHT OOBSBICHUS IBYXMEPHOIO MacCHBa PETUCTPOB U3 8-MHU
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];
7. Uucno «-5» B OpsIMOM U JOTIOJIHUTEILHOM KOJIE:
a) 101; 010
6) 1101; 1011
B) 1011; 1101
r) 010; 101
8. Ilpu momaue Ha RS Tpurrep kombunanuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUECHUS
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 [5:01a=7"b1011011;
Peructp Oyzaer numeTh 3HaUCHHE:
a) 1011011
6) 011011
B) 1101101
r) 101101
11. Bbixoa Moaysisi MOKET UMETh THIT:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxert u reg u wire
12. Bxox MoayJis MOKET UMETh THII:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxer u reg u wire
13. Ha s3pike Verilog MaccuB mamsTH rom U3 JI€CATH BOCbMH OUTHBIX 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]
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r) reg [7:0] rom [9:0]
14. KoncranTts! (mapametpsl) a=5 u b=3 Ha sibibike 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 B8 Modelsim cogep>xut kox:
“timescale Ins/1ps;

initial
a=0;
#10
a=l1;
end
Uepes kakoe Bpemsi IepeMeHHas a MPUMET 3HaYeHue «1»?
a) Ips
0) Ins
B) 10ns
r) 10ps
16. Uto peanu3yeT KOHCTPYKIIHS, ONMCAHHAs Ha si3bIke Verilog.
always@(posedge clk)
R <=R>>1;
a) Cnour peructpa R Ha 1 pa3psin Bi1eBo
0) CnBur peructpa R Ha 1 pa3psin BrpaBo
B) 3anuck B peructp R 3Hauenus 1°b’1
r) Bemonnenue onepanuu R «MHoro 601b111€)» e TUHUTIBI
17. Kakoe 3HaueHue OyaeT UMeTh nmepeMeHHast W:
reg [3:0] r=4’b1010;
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 HIXKE:
CE» C~», «||»
a) Ykaszatelnb, AelieHue, KOHKaTeHalus
0) ApudmeTrueckoe yMHOKEHHE, JIOTHUecKasi HHBepcus, mooburosoe 1
B) ApudmMeTnueckoe yMHOXKECHHE, TOOUTOBasi MHBEpcHs, jorudeckoe NJIN
r) YKasareinb, moOUTOBast HHBEPCHS, JIornueckoe U
19. Ha s3eike Verilog peann3zoBana KOHCTPYKIIHS:
reg [1:0] k=2"b0;
always @(posedge clk)
k<=k+1’bl;
Kakoe 3HaueHue B JeCATUYHOM BHUJE OyaeT UMeTh perucTp k mocne 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)
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11.

12.

13.

14.

15.

16.

17.

Nk~

if (reset)

q<=0;

else if (en)

q<=d;

endmodule

a) CuaxpoHHbIi D-TpHrrep co cOpocoM M BXOJI0M pa3pelIeHus Ha 3aITUCh
0) D-Tpurrep ¢ aCHHXpOHHBIM 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 IK3aMeHANMOHHBIX BONIPOCOB

. Hatite onpenenenue [IJIMC. Haznauenue u o6nacTh Mcnonb3oBaHus. Ha3oBUTE OCHOBHBIE

napametps! [TJIMC.
VYerpoiictso TJINUC.

. bazoBwie nmoruueckue cxemol U, WJIN, HE, RS- u D-tpurrep. O6o3HaueHue, onucanue

MPUHIUIIOB Pa0OThI, TAOIULIBI HCTUHHOCTH.

Onucanue IIJIMC ¢upmer Intel. CemeiictBa IIJIMC, ux Ha3HayeHUs U THUIIOBBIE
XapaKTEPUCTHUKHU.

S3bIk ommcaHusa annapatypsl Verilog. ba3oBele MOHATUA: MOAYIb, MOPTHI, TUIBI JaHHBIX.
ITpuBecT npUMepbI UCTIOIB30BAHMSI TUIIOB JAHHBIX U IIOPTOB, OCHOBHBIE OTJIMYUS.

. SI3p1k onucanus anmapatypsl Verilog. OcHOBHBIE omepaTopbl, MNPEACTaBICHUE LEIbIX U

BCIICCTBCHHBIX YHCCII. HpI/IMCpBI HCIIOJIb30BAHHA OCHOBHBIX OIICPAaTOPOB.

. SI3pIk onmcanus annaparypsl Verilog. IIponenypuslit 6510k always u HerpepbIBHOE OIMCAHHE,

0COOEHHOCTH HUCIIOJIb30BaHuA. biokupyromee u Heblokupytomee npucBoenue. [Ipusenure
IIPUMEPBHL.

. SI3bIk omucanus anmnapatypsl Verilog. Oneparopsr case u for. [Ipumeps! HCTIONb30BaHUS.
. Haiite onpeneneHre MaliHbl KOHEYHBIX COCTOSIHUNA. OnrcaHie U MPUMEpP HCTIOJIb30BaHMS.
. [locTossHHOE W omepaTHBHOE 3alOMHHalOmee ycTpoicTBO. OTan4us, 0COOEHHOCTH

MCTIONIb30BaHUs U ONMCaHUs Ha si3bike Verilog.

Jaiite ompenenenue (GyHKIMOHAIBHOMY MojaenupoBaHuio. Kakue 3agaun pemaiorcs B
npounecce wmonenupoBanua? HWcmonb3zoBanue ModelSim nns ¢yHKIMOHAIBHOTO
MOJICIIMPOBAHMSL, TTOCIIEI0BATEIBHOCTD JEHCTBUI TPH MoearpoBanuu. Uto takoe testbench?
JaiiTe ompezneneHue TecToBoMy Moayuo. IIpuBenure mpumep TECTOBOTO MOJIYJS JTH000TO
IPOCTOTO MPOEKTA, aiiTe MOACHEHHE ero paboTHI.

Jaiite onpenenenue nnrepdeiicy nepenaun nanubix. Kakue nnrepdeiicsl nepenadn JaHHBIX
obiBatoT? VX oTiamuust U 06sacTh ucnonb3oBanus. OCOOCHHOCTH peann3anuu HHTepQeicos
nepeaaun nanubix Ha [JINC.

[TocnenoBarenbHblil nepudepuitnbiii uHTepdeiic nepenaun ganasix (SPI). Ctpyktypa
COEJIMHEHUH, BHYTPEHHEE YCTPOMCTBO M TUIBI HcnoidHeHus. Peanuzanus SPI untepdeiica Ha
s3pike Verilog.

[Haiite onpenenenus IP-sanep. IIporpammusie u annapatasle IP-sgapa U UX UCIOIB30BaHHUE.
IIpusenure npumepst IP-anep.

Haiite onpenenenus uudpoBoil 06paboTku curHanoB u 1uppoBoro currana. OCHOBHbBIE
obmactu npumenenus LIOC. Oco6ennoctu ucnonb3oBanust LHOC na ITVIUC.

[udposas ¢punprpanus. Onucanue KUX ¢unprpa B BUAEC CTPYKTYPHON CXEMBI M Ha SI3BIKE
Verilog.

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

[{udpoBble TOrMYecKrue CXEMBbI.

OcHOBHBIE 2JIEMEHTHI U QyHKIINH s13bIKa Verilog.
Orneparnuu ¢ Tpurrepamu Ha sizbike Verilog.
MynpTuIiekcop, 1eMyJIbTUILIEKCOD, AeudpaTop.
CABUTOBBIE PETUCTPBHI.

Pabora ¢ mamsTbI0.

[Hudposas 06paboTKa CUTHAIOB.

9.1.4. Tembl 1a00paTOPHBIX padOT
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Co3pnanue npoekta B Quartus 1. Jlornueckue cxemsl.
CUeTYUKHU U JEITUTEIN YaCTOTEI.

Maruasl KoHeUHbIX cocTosiHui (FSM).

Peanu3zanus mmpoTHO-UMIYJIbCHOM MoayJ iy Ha [TJIMC
Wutepdetic SPI.

Nk

9.1.5. IlpuMepHbIii NepeYyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. PeanusoBatk Ha s3bike Verilog AenuTens 4acTOTHI C ACHHXPOHHBIM COPOCOM, YTOOBI MOJIYYUTh
TaKTOBBIM curHain ¢ yactotro pasHoil 1 I'm. Yactora BxogHoro curnana 256 I'u. Hapucosats
AMIOPHI HAIIPSHKEHUHN, IEMOHCTPUPYIOIINE PabOTy ASTUTES.

2. PeanuzoBath 16 — pa3psaHblil CYETYMK C BOBMOYKHOCTBIO PEBEPCUBHOIO cueTa. HanpasneHue
cyeTa yKa3bIBaeTCs JIOTHYECKHM YpOBHEM Ha Bxoje. Jlornueckuit Hoib — NpuOaBIIseT eUHUILY,
Jlornueckas enuHUIA — OTHUMAET.

3. PeanuzoBaTh BBIYMCIUTEIBHOE YCTPOICTBO ISl CIOKEHUS, BBIYMTAHUS U YMHOKEHUS JIBYX
KOMIIJIEKCHBIX Yncell. BXOJHBIMU TaHHBIMU 71 YCTPOMCTBA SIBISETCS YEThIpe 12-paspsaHbIxX
qucia, IJe MNEpPBble ABa: pEaJlbHOE U MHHUMOE 3HAu€HUE IEPBOTO YHMCJIa, NOCIEIHUE /BA:
peanbHOE€ U MHUMOE 3Hau€HHE BTOPOro uucia. OOBSICHUTH BHIOOP pa3psAHOCTU BBIXOJHBIX
JAHHBIX.

4. Jlana cxema, HEOOXOAMMO HAMKMCATh KOJI, OMUCHIBAIOIINUN CXEMY.

5. Jlan ko, HEOOXOAMMO HapHCOBATh CXEMY, OIIMCAHHYIO KOJIOM.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIspHO
obOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAay4YHO-TIONMYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis 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 BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

Ha nepBom JeKIIMOHHOM 3aHATHU MPENOIaBaTelb JOJKEH ONpPeleIUTh OCHOBHbBIE LIETH U3YUESHHS
JUCHUIIIMHBI, PEKOMEHA0BATh JUTEPATYPY IJIsl CAMOCTOSITEIbHOTO U3YUYEHUs, pacckazaTh O MOPSAKE U
METOJIMKaX MPOBEJCHUS 3aHATHII.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

I[JISI JUL C¢ OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbAd W HHBAJIHUAOB HNPCAYCMOTPCHBI
AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPBLIX YKa3aH B Ta6m/1ue 9.2.
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Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENBEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecThl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o011IeMe IUIITHCKUM
MOKa3aHMSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PE€KOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
3I0POBbS U WHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 37I0POBbS U BOCTIPUATHS HHPOPMALIUU:

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpU(TOM.

Jst M1 ¢ HAPYIIEHUsIMU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OUCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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