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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. IlpuobpeTeHne yMeHHH MPOEKTUPOBATH TEICKOMMYHUKamuoHHbie 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.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummmunsl: 51.B.02.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben
BBIIIOJIHATH
MaTeMaTHYECKOE U
KOMIIBIOTEPHOE
MOJIETTUPOBAaHUE
00BEKTOB U MPOLIECCOB
I/IH(bOKOMMYHI/IKaIII/IOHH

IIK-1.1. 3HaeT THIIOBEIE
METO/IbI MATEMATHYECKOIO
MOJICIIUPOBAHUS,
HCIIOJIb3yEMBIC B
CIIeUATTU3UPYEMBIX
MPUKJIAIHBIX TpOrpamMmax Jiist
MIPOCKTUPOBAHUS U

3naet npuHIHIE! padoTsl ¢ [10 ModelSim u
Quartus

BIX CETEU U CUCTEM II0
TUIIOBBIM METOIUKAM
JUISL pELICHUS

pa3paboTku
PAANOTCXHUYCCKUX CUCTEM

ITK-1.2. YMeeT BBITTOTHATH CriocoOeH mpoBecTH MOACIMPOBAHNE PAOOTHI

PO(ECCHOHAIBHBIX MoJIeTTMpOBaHUE PU3NYEeCKUX |HU(poBOro yctpoiictsa B cpeae ModelSim
3a7a4 00BEKTOB M MPOIECCOB C

UCTIOJIb30BaHUEM

CHEIHATH3UPOBAHHBIX

MPUKIIAIHBIX TIPOrpaMM

I1K-1.3. Bnageetr TUIIOBBIMHA
METOJIMKaMHU Pa3paboTKu
PaaNO3JIEKTPOHHBIX CPEJICTB U
HMX COCTAaBHBIX YacTEH, B TOM
YHCIIE C UCIIOJIB30BAaHUEM
MPUKJIAIHBIX TPOTrpamMM

Cnocoben onucatp Ha s3bike Verilog HDL
npocThbie HU(POBbIE yCTPOHCTBA (CUETUHKH,
MYJIbTHIIIIEKCOPBI, MAIIIMHBI KOHEUHBIX
COCTOSIHUH, IU(POBBIE GUIBTPHI U T.1.).

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4SOHOM JIeITeIbHOCTH

o Beero |Cemectpsl
Bunpl yuebHOI nesTeIbHOCTH
4acoB |6 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 62 62
JIek1IMOHHBIE 3aHATUA 28 28
IIpakTHueckue 3aHATHS 14 14
JlaGopaTopHbie 3aHITHS 20 20
CamocrosiTesibHasi padoTa 00y4aOUIUXCsl, B T.4. KOHTAKTHAsA 46 46
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 11 11
[ToaroroBka K TECTUPOBAHUIO 21 21
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 10 10
[ToaroroBka K KOHTPOJILHOU paboTe 4 4
IHoaroroBka mu craya 3K3amMeHa 36 36
O0mas Tpyr0eMKOCTh (B Yyacax) 144 144
OO0mas TpyroeMKocCTh (B 3.e.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa IUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

CornacoeaHa Ha noptane N2 72096 3



JIek. Cam. |Bcero yacos
[Ipak. | Jlad. dopmMupyemsbie
HasBanus paznenos (TeM) JUCHMILIMHBL | 3aH., pao., (Oe3
3aH., 4 | pao. KOMITETCHIINH
q q 9K3aMEHa)
6 cemecTp

1 O6uue cBeneHns: 00 HHTErpaIbHBIX 2 2 - 7 11 IK-1
cXeMax ¢ MporpaMMHUpyeMoi
ctpyktypoit (UCIIC).
2 MeTooiorHsi ¥ MapupyT 2 - - 3 5 [TK-1
npoektuposanus Ha [TJIUC.
3 Crpykrypa CAIIP nus 4 - 4 6 14 IK-1
npoektupoBanug Ha [TJINC.
4 S13p1kM onMcaHUs LHU(POBBIX 10 10 12 14 46 [IK-1
yctpoiictB (Hardware Description
Languages - HDL).
5 @yHKIMOHANbHAS BepUpUKAIUSL 4 2 4 10 20 [K-1
HDL-onucanuii.
6 Cunresupyemoctb HDL-onucanmii. 2 - - 3 5 IK-1
7 ApXHUTEKTypa U CXEMOTEXHUKA 4 - - 3 7 IK-1
[JINC.

Utoro 3a cemectp| 28 14 20 46 108

Htoro| 28 14 20 46 108

5.2. Conep:xanue pa3uesioB (TeM) IMCHUININHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTLIINHBI (B T.U. IO JICKIIHSIM)
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HazBanus pasnenos (Tem) Coneprxkanue pa3iesoB (Tem) Tpynoemkocts dopMupyemsbie
JUCLUILIAHEI JUCLHUIUIAHBI (B T.4. IO JIEKLIHAM) (neKuHOHHbIC KOMIIETCHIINH
3aHATHSA), 4
6 cemecTp
1 O6uue cBenenus o0 OO0u1me cBefieHns: 00 HHTETPaIbHBIX 2 [K-1
MHTETPAJIbHBIX CXEMax C CXEMax C IPOrpaMMHpyeMOi
IpOrpaMMUpyeMOil ctpykrypoit (UCIIC).
crpykrypoit (UCIIC). Knaccudukanus uudpoBsix
MHUKPOCXEM.
Hroro 2
2 Merononorus u MmapupyT |MeTtogonorus u MmapuipyT 2 [IK-1
npoektuposanus Ha [IJIMC. |mpoexrtnposanus Ha ITJIMC.
OcHOBHBIE 3TaIlbl NPOEKTUPOBAHUS
dposix ycrpoiicT Ha [TJIUC.
HUroro 2
3 Crpykrypa CAIIP nisa Crpykrypa CAIIP ns 4 [K-1
npoextupoBanus Ha [IJIMC. |npoexktupoBanus na [IJIMC. O630p
IIPOrPaMMHBIX CPEICTB AJIS
npoektupoBanus Ha [TJINC.
Hroro 4
4




4 SI3p1ku onMcaHus S3p1kH onMcaHus TU(POBBIX 10 [K-1
U(PPOBBIX YCTPOUCTB ycrporictB (Hardware Description
(Hardware Description Languages - HDL). fI3p1k Verilog.
Languages - HDL). CunTakcuc s3pika Verilog.
Peanusanus anemMeHTapHbIX
U(PPOBBIX YCTPOUCTB HA S3BIKE
Verilog.
Hroro 10
5 OyHKUMOHAIBHAS @yHKIMOHANbHAS BepU(pUKaLUI 4 IK-1
Bepudukanus HDL- HDL-onucanuii. MHCcTpyMEHT
ONMUCaHUM. MoaenupoBanus ModelSim.
Wuctpyment SignalTap.
HUroro 4
6 Cunresupyemoctb HDL- |Cuntesupyemocts HDL-onucanuid. 2 IK-1
OITMCAHUIA. HUToro 2
7 ApxuTektypa u ApXUTEKTypa U CXEMOTEXHUKA 4 [K-1
cxemorexHuka [IJINC. [IJIUC. Cuctemsl ¢ UCHOIB30BAaHUEM
[JI1cC.
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuna 5.3. — HauMeHoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus pasznenos (Tem) HaumeHnoBaHue npakTUYECKUX dopmupyemble
N TpynoemkocTb, 4
JUCIUIINHBI 3aHITUN (CEMUHAPOB) KOMIIETEHIIUU
6 cemecTp
1 O6uue cBenenus oo [udpossbie TIOrHYeCcKUE CXEMBI. 2 [TK-1
MHTETPaJIbHbBIX CXeMax C
[IpOrpaMMUpPYyEMOU Hroro 2
ctpyktypoit (UCIIC).
4 S3p1ku onrcanus nUGPoBbIX |OCHOBHBIE 3JIEMEHTHI U (PYHKLIUU 2 ITK-1
ycrporictB (Hardware s3bIka Verilog.
Description Languages - Ornepanuu ¢ TpUrrepamu Ha 2 ITK-1
HDL). a3bike Verilog.
MynbTHILIEKCOD, 2 ITK-1
JIeMyJIbTUILIEKCOp, Aemudparop.
CIBUTOBBIE PETUCTPHI. 2 ITK-1
Pabota ¢ namsatsto. 2 I1K-1
Hroro 10
5 OyHKIMOHATBHAS Hudposas 06paboTKa CUTHAIOB. 2 IK-1
Bepudukanus HDL-onmucanmii. Utoro 2
Hroro 3a cemectp 14
Hroro 14

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.

5.4. JlabopaTopHbIe 3aHATHS

Tabmuna 5.4 — HaumenoBanue 1ab0paTOpHBIX padboT
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Hazpanus pa3nenos (tem)

HaunmenoBanue 1abopaTopHbIX

TpynoemMKoCTh, 4

dopmMmupyemsbie

JTUCIUTUTUHBI pabort KOMITETCHIINH
6 cemecTp

3 Crpykrypa CAIIP s Coznanue npoekrta B Quartus II. 4 IIK-1
npoextuposanus Ha [IJIMC. |Jloruueckue cxemsl.

HUroro 4
4 SI3BIKM OIIMCaHUS CUYEeTYHNKHU U NEJIUTEIU YaCTOTEL. 4 I1K-1
LH(pPOBBIX YCTPOHCTB MairHbpl KOHEYHBIX COCTOSIHUM 4 IIK-1
(Hardware Description (FSM).
Languages - HDL). Peanu3zanus IMpPOTHO-UMITYJILCHON 4 TIK-1

moayssiuu Ha [TJIMC

Hroro 12
5 OyHKUMOHAIBHASA Wntepoeiic SPI. 4 [IK-1
Bepudukanus HDL-
OHEIC(al.)HI/II‘/’ITl Hroro 4

Uroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITENbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABICHBI B

Tadsuie 5.6.

Tabmuia 5.6. — Bujbl caMoCTOATEIbHONM PabOThI, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

HasBanus paznenos | Buael camocrostensHoi | TpynoeMkocTs, | @opMupyemble Dopmsbl
(TeM) TUCLMILIAHBI paboThI q KOMIICTCHITUN KOHTPOJIS
6 cemecTp
1 O0wmue cBenenusa 06 | Brimonnenue 4 T1K-1 [IpakTrueckoe
HMHTETPaJbHbIX CXEMaX |MPAKTUYECKOTrO 3aJaHMs 3aJlaHnue
C IPOrpaMMHUpyeMOn IToaroroBka x 3 IIK-1 TectupoBanue
crpykrypoit (UCIIC).  |rectupopanuio
Hroro 7
2 Metononorusa u IToaroroBka x 3 T1K-1 TectupoBanue
MapuIpyT TECTUPOBAHUIO
MPOEKTUPOBAHUS HA
[UINC. Htoro 3
3 Crpykrypa CAIIP [Toaroroska k 3 [K-1 Jlaboparopuast
JUIS IPOEKTHPOBaHUs  |71abopaTopHO# paboTe, pabota
Ha ITJIUC. HaIlMCaHHE OT4YeTa
IToaroroBka x 3 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
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4 SI3bIKM omHCaHUS [ToaroroBka k 4 [K-1 KonTposibHas
U(PPOBBIX YCTPOUCTB | KOHTPOJILHOU paboTe pabora
(Hardware Description | TToaroroska x 3 MK-1 JlaGoparopHas
Languages - HDL). nabopaTopHoii padoTe, pabota
HaIMcaHue oTyeTa
Brinosninenue 4 [IK-1 [IpakTrueckoe
MPaKTUYECKOTro 3aJaHus 3a/1aHne
IToaroroBka x 3 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 14
5 OyHKUMOHAIBHASA IToaroroska k 4 IIK-1 JlaGopatopHas
Bepudukanus HDL- nabopaTopHoii paboTe, pabota
ONMUCaHUM. HaIMCaHUE OTYeTa
Brinosinenue 3 [K-1 [IpakTrueckoe
MIPAKTUYECKOI0 3aJaHUs 3aJlaHue
IToaroroBka x 3 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 10
6 CUHTE3UpPyEMOCTh [ToaroroBka k 3 [K-1 TectupoBanue
HDL-onucanuid. TECTUPOBAHUIO
Hroro 3
7 ApXUTEeKTypa U [Tonroroska k 3 IK-1 TectupoBanue
cxemorexHuka [IJIMC. |rectupoBanuio
Utoro 3
Hroro 3a cemectp 46
[ToaroroBka u cnaua 36 DK3aMeH
9K3aMEHa
Uroro 82

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AeqTenbHOCTH
dopmupyemble
Jlex. IIpaxk. JIa0. Cam. ®opMbI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
ITK-1 + + + + KonrponsHas padora, JlabopaTopHast
paborta, IIpakTuueckoe 3a1aHue,
TectupoBanue, Jx3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuna 6.1 — bayibHbIe OLIEHKH
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N . MaxkcumanbHbII
MaxkcumanbHbII MaxkcumanbHbII
OaJut 3a nepuos Bcero 3a
@®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | 6amr 3a mepuon
mexay 2KT u na ceMecTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI[ cemMecTpa
6 cemecTp
KonrponsHas padora 7 0 0 7
Jlaboparopnas padoTa 7 14 7 28
[IpakTrueckoe 3a1anue 5 8 6 19
TectupoBanue 5 6 5 16
OK3aMeH 30
Nrtoro makcumym 3a 24 28 18 100
nepuos
Hapacratomum urorom 24 52 70 100
6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHHA KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOIb MPECTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha 1aTy TEKyIero KOHTPOJIs Onenka
> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcumabHOU cyMMBbI O6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. Cremenko B.b. IINIMC ¢upmer Altera: snemenTHas 6aza, cucTreMa NPOEKTUPOBAHUS U SI3bIKU
onucanus anmnapatypsl. - M.: IMK Ilpecc, 2010. - 573 c. [Dnexkrponsslii pecypc]: — Pexum nocryna:
http://e.lanbook.com/book/60976.

7.2. lonoiHMTEIbHAS JTUTEPATYPa

1. 3otoB B. IO. [IpoexkTupoBaHre BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe [1JIMC
¢upmbl XILINX®. - M.: I'opsiuas nunus-Tenekom, 2006. - 519¢. (manuuue B 6ubnuorexke TYCVYP - 41
9K3.).

2. Yrpromos E. I1. [ludposas cxemorexnuka: Y4ueOHOE MOcOOHE I BY30B. - 2-€ U3/., iepepad. u
nor. - CII6.: BXB-IlerepOypr, 2004. - 782¢. (nanmuuue B oubnumoreke TYCVYP - 20 3k3.).
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http://e.lanbook.com/book/60976

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

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

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

2. [IporpaMmMupoBaHue JOTHYECKUX HHTErPAIbHBIX cXeM: MeTOoIM4YecKHue yKa3aHHus IO
MPOBEJICHUIO MPAKTUIECKUX 3aHATUI U OpraHu3alluy caMocTosTeNbHO padoTsl / 5. B. Kproxkos, /1. A.
[ToxamectoB, XK. T. DpavineeB - 2014. 77 c. [DaexkTpoHHBINA pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/3901.

3. Hudposoii akcerepomeTp: Mertonnmdeckue ykazaHus K JrabopatopHoil padore Ne8 mo
mucuurunHe «[IporpamMmmupoBanHue TIornYecknx HHTErpabHeIX cxem» / A. A. EBcees, A. H0. AGpamenko
-2016. 9 c. [DnextponHbIit pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6052.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUIIMHBI 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 JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIISAAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYuebnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUIST TMPOBEICHHS 3aHITHU
JIEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEIECHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmuauna ynuia, 1. 47, 309 ayg.

Onucanue uMeroerocss 000pya0BaHus:
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- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

[IporpammHoOe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Huxe;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnasa ayautopus "LludpoBas cBsa3p": ydueOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIa, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHSATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOpHUs JUISl TIPOBEICHUS 3aHATUN a00paTOPHOro TUIA, yueOHas ayIUTOpHUs ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MMOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOJHEHUSI KYPCOBBIX
paboT), moMelIeHne AJsl IPOBEICHUS TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHE IS
MPOBEJICHUS TEKYILIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimmanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Huxe;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

CornacoBaHa Ha noptane Ne 72096 10



[Ipu 3aHATHAX ¢ OOYyYAOIIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIIOIb30BAHKE B
JMEKIIMOHHBIX U YYEOHBIX ayJIUTOPHUSIX BO3MOKHOCTH IMPOCMOTpPA yAAJIICHHBIX OOBEKTOB (HAIpHUMED,
TEKCTa Ha JOCKE HJIM CJIaiij]a Ha SKpaHE) MPH MOMOIIM BUICOYBEIUUYUTEIEH 11 KOM(POPTHOTO
MPOCMOTpA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OI[EHO'—IHLIE MaTepuajJbl U METOANYECCKUE PEKOMECHIAIIUH ITO0 OPraHM3allui U3YyYCHUS

JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTalNu

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 O0wue cBeneHus 00 TIK-1 [IpakTuueckoe TeMbl MpakTUYECKUX 3aJaHuN
MHTETPAIbHBIX CXeMax C 3aJjaHue
NPOrpaMMHUpPYEMO¥i CTPYKTYpOU TectupoBanue [IpumepHBIil nEepeyeHb
(ACIIC). TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MeTronoJiorusi U MapuipyT IIK-1 TectupoBanue [IpumMepHbIil TEpeYeHb
npoexktupoBanus Ha [TJINC. TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
3 Crpykrypa CAIIP nns [K-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
npoektuposanus Ha [TJIUC. pabora
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 S3piku ommcanust nugposeix | I1K-1 KoHnTtponbHas [IpumepHBIil nepeyeHb
yctpoiicts (Hardware pabota BapHaHTOB (3aaHUI)
Description Languages - HDL). KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
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5 OyHKUHMOHAJIbHAS ITK-1 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
Bepudukanus HDL-onucanuii. pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
6 Cunresupyemoctb HDL- IIK-1 TectupoBanue [IpuMepHbIii TEpeUeHb
ONMUCaHUM. TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
7 ApXUTEKTYypa U [IK-1 TectupoBanue [IpumepHBIil nepeueHb
cxemorexnuka [1IJIMC. TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX IMIAHUPYEMBIX PE3YyJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUSs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZOBIIETBOPUTENBHO) 69% ot CTPYKTYypHUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJTbHOM 3HAHUSA CUCTEeMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYILIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOpMUPOBAHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCHUMaJIbHOM OTJIeJIbHbIE coJieprKariye coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IPUMEHEHHE
HaBbIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUNA

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Ha sa3pike Verilog 00bBUTh MACCUB Mem U3 YETHIPEX 8-MU Pa3psAIHBIX PETHUCTPOB MOXKHO C
MOMOIUIbI0 KOHCTPYKIHUU:
a) reg [7:0] mem [3:0];
6) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] 1;
r) wire r [7:0] [3:0];
2. B pesynbrate BbimosiHeHHus omnepaunu d=!(4’b0110*4°b0111+4°b0101), d 6yner umers
3HaYEHUE:
a) 1°dl
6) 1°d0
B) 4°d0100
r)4’d1011
3. JIns mepenaum NaHHBIX MEXAY IBYMs ycTpoiicTBaMu (master u slave) no unrepgeiicy SPI
MCIOJIB3YIOTCS IIMHBIL:
a) miso, mosi, sclk, en, rst
0) miso, mosi
B) miso, mosi, preset, sclk
r) miso, mosi, sclk, ss
4. OObsBICHBI IBE IEPEMEHHEBIE: Teg a; wire b;
[TpucBoUTh ATUM NepeMEeHHbIM 3HadeHHe 1’bl MOXKHO ¢ MOMOIIIBIO KOJa:
a) assign a=1’b1; always @* b=1"bl1;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"b1; assign b=1"b1;
r) always @* a=1’b1; always @* b=1"b1;
5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kakoe 3nauenue Oyner umets nepemenHas C:
a) 3°b101
6) 3’bl11
B) 3°b010
r) 3’b011
6. BribepuTe nmpaBUIbHBIA BapuaHT OOBSIBICHUS ABYXMEPHOTO MacCHBa PErUCTPOB U3 8-MU
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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) YcTraHOBKa BBIXO/IHOTO 3HAUECHUS
6) COpoC BBIXOAHOTO 3HAYCHUS
B) XpaHEHUE 3HAUYCHUS
r) DTO 3aMpelieHHOe 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 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. Bxoa MoayJis MOKET UMETh THII:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoxeT wire
B) MoeT TobKo integer
r) Moxert u reg u wire
13. Ha s3pike Verilog MaccuB mamsTH rom U3 JI€CATH BOCbMH OMTHBIX CJIOB MOXHO OOBSBHUTH C
MOMOIUIbI0 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 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 comep>xut kox:
“timescale Ins/1ps;

initial
a=0;

a=l1;
end
Uepes kakoe Bpemsi IepeMeHHas a MPUMET 3HaYeHue «1»?

a) Ips
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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 BripaBo
B) 3anuck B peructp R 3Hauenus 1°b’1
r) Bemonnenue onepanuu R «MHoOro 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 npeacTaBiIeHbl HIXKE:
CE» C~», «||»
a) Ykaszatelnb, AelieHue, KOHKaTeHalus
0) ApudmeTrueckoe yMHOKEHHE, JIOTHUecKasi MHBepcus, 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)
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 3anuch
r) D-Tpurrep ¢ acCHHXpOHHBIM COpOCOM

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

1. JHaiitre onpenenenue [IJIMC. Haznauenune u 001acTh ucmoib30oBanus. Ha3o0BUTE OCHOBHBIE
napametps! [TJINC.

2. Ycrpotictso [IJINC.

bazoseie noruueckue cxembl W, NJIU, HE, RS- u D-tpurrep. O6o3HaueHue, onucaHue

NPUHIUIIOB PabOThI, TAOIUIIBI HCTUHHOCTH.

(O8]
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11.

12.

13.

14.

15.

16.

17.

ARl e

Nk

Omnucanue IIJIMC ¢upmer Intel. CemeiicrBa IIJIMC, ux Ha3HaA4YeHUS U TUIIOBBIC
XapaKTePUCTHUKHU.

. I3k omucanus anmapatypsl Verilog. bazoBbie MOHATHSA: MOYJb, MOPTHI, TUMBI JaHHBIX.

HpI/IBeCTI/I MMPUMCEPHBI UCITOJIB30BAHUA THUIIOB JaAHHBIX U IIOPTOB, OCHOBHBIC OTJINYH.

. SI3pIk omucanus anmapatypsl Verilog. OcHOBHBIE OlepaTophl, MNPEACTABICHHUE IENBIX U

BCIICCTBCHHBIX YHUCEII. HpI/IMepBI HCIIOJIb30BAHHA OCHOBHBIX OIICPATOPOB.

. SI3pIk onucanus anmapatypsl Verilog. [IponeaypHueiii 610k always u HempepbIBHOE OTIMCAHHUE,

0coOEHHOCTH HcToJib30BaHMs. biokupytomee u HeOmokupytouee npucBoenue. [Ipuseaute
MIPUMEPBHI.

. SI3pIk onucanus anmapatypsl Verilog. Oneparopsl case u for. [Ipumeps! nucmnoab30BaHms.
. JlaitiTe onpeneneHne MallinHbl KOHEYHBIX COCTOAHNI. OnUcaHue U MPUMEP UCTOJIb30BAHMUS.
. [locTossHHOE W omepaTHBHOE 3alMOMHUHAIOIIEe yCTpouWcTBO. OTiaM4usi, 0COOEHHOCTH

WCIIOJIH30BAaHUS U ONTUCAHUs Ha si3bike Verilog.

Haiite ompenenenue GyHKIIMOHAILHOMY MojaelupoBaHuio. Kakue 3amaum pemiaroTcs B
npomnecce wmonenupoBanus? HWcmons3zoBanue ModelSim ans ¢GyHKOHOHATIBHOTO
MOJICIIMPOBAHUS, TTOCIIEIOBATEILHOCTh ICUCTBUH TP MoJienpoBannn. Uto Takoe testbench?
[aiiTe ompenenenue TecToBOMy MoayJo. [IpuBeaure mpuMep TECTOBOTO MOIYJsS JIIOOOTO
IIPOCTOTO MPOEKTA, AaiTe MOSICHEHUE ero padoThI.

[aiite onpenenenue nnrepdeiicy nepenaun nanabix. Kakue uaTepdeiics nepegadn JaHHBIX
owpBaroT? VX oTnuums u o61acTh ucnosib3oBaHus. OCOOCHHOCTH peanu3aiuu uHTepdeiicon
nepenayn nanubix Ha [TJINC.

[TocnenoBatenpublii mepudepuitnpli nHTEpdeEric nepenaun naHubix (SPI). CtpykTtypa
COEJIMHEHUH, BHYTPEHHEE YCTPONUCTBO U THUIIBI UcTionHeHus. Peanuzanus SPI uaTepdeiica Ha
s3pike Verilog.

Hanite onpenenenus [P-snep. [Iporpammubie n anmapatHbeie [P-sapa 1 UX UCnonb30BaHUE.
[TpuBeaute npumepsl [P-sanep.

Haiite onpenenenuss nudppoBoid 00paboTKu cuUTHAIOB U IHppoBoro curHaia. OCHOBHBIE
obnactu mpumenenus [{OC. Ocobennoctu ncnonp3zoBanus [{OC na [TJIWC.

Hudposas dunbTpanus. Onucanue KX GunbTtpa B BUie CTPYKTYPHOU CXEMBI M Ha SI3BIKE
Verilog.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

LudpoBbie IOTHYECKUE CXEMBI.

OcHOBHBIE 3JIeMEHTHI U (GYHKIMU s13bIKa Verilog.
Omneparuu ¢ Tpurrepamu Ha sizeike Verilog.
MybTUIUIEKCOD, AEMYIBTHILIEKCOP, AemuppaTop.
CIBUTOBBIE PETUCTPHI.

Pabota ¢ mamAThbio.

[MudpoBast 06paboTKa CUTHAIIOB.

9.1.4. Tembl J1a00paTOPHBIX PadoT

Co3pnanue npoekta B Quartus 1. Jlornueckue cxemsl.
CUeTYUKHU U JEITUTEIN YaCTOTEI.

Maruasl KoHeuHbIX cocTtosiHui (FSM).

Peanuzanus mmpoTHO-UMIYJIbCHOM MoayJ sy Ha [TJIMC
Wurepdetic SPI.

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. PeanusoBate Ha s3pike Verilog AenuTens 4acTOThl C ACHHXPOHHBIM COPOCOM, YTOOBI MOJIYYUTh

TaKTOBBIA CUTHAJ ¢ 4yacToTOoM paBHOM 1 I'i. YacTora BXoaHoro curnana 256 I'u. Hapucosath
SMIOPHI HATIPSHKEHUH, IEMOHCTPUPYIOIINE PaObOTy MEIUTENS.

. Peann3oBaTh 16 — pa3psiaHbIi CUETUHK C BO3MOXHOCTBIO pEBEpPCUBHOTO cueta. HanpasieHnue

CUCTa YKa3bIBACTCA JIOTUYCCKUM YPOBHCM Ha BXO/JC. Jlornyeckuii HOIb — HpI/I6aBJISIeT ¢aAnHUNy,
Jlornueckas CAUHUIIAa — OTHUMACT.

. Peanu3oBaTh BBIYHCIUTECIBHOC YCTPOﬁCTBO IJIA CJIOKCHHS, BBIUMTAHUA U YMHOXKCHHA ABYX

KOMIIJIEKCHBIX Yncell. BXOJHBIMU TaHHBIMU JJIs YCTPOMCTBA SIBISETCS YEThIpe 12-paspsaHbIix
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4yucja, TJe NMepBbIe JBa: peaJlbHOE U MHUMOE 3HAUYCHUE MEPBOTO YHCIA, MOCICIHUE IBA:
pearlbHOe U MHUMOE 3Ha4eHHe BTOpPOro uucia. OOBsSICHUTH BHIOOP pa3psIHOCTH BBIXOIHBIX
JaHHBIX.

Jlana cxema, HEOOXOIMMO HAIUCATh KOJI, ONUCHIBAIOIINHA CXEMY.

. JlaH ko1, HE0OX0IMMO HAPUCOBAThH CXEMY, OTTMCAHHYIO KOJIOM.

O

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMOid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

Ha nepBoM J€KLIMOHHOM 3aHSATHUHU NIPENOIABATEINb TOJIKEH ONPEIEIUTh OCHOBHBIE LIEIN U3YUEHUS
JUCLUIIIMHBI, PEKOMEHA0BATh JUTEPATYPY IJIsI CAMOCTOSITENIBHOTO U3YUYEHUs, paccKazaTh O MOPSAKE U
METOJIMKAX IPOBEACHUS 3aHATHI.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBS U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCEMEHHAs
CaMoCTOsITeNIbHbIE paObOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylHIEHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | MCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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