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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 mporpaMMHOTO oOecTiedeHHs] U OTIaJOYHBIX MOAYJIEH ¢
ncnons3zoBanuem [IJINC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).
Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monynb quctuminH: Moays crienanu3anuy (major).

Wunexc qpucumnanasl: b1.B.02.07.

PeanmyeTc;I C NPpUMCHCHUCM DJJICKTPOHHOTI'O O6y‘-ICHI/IH, JUCTAaHIIMOHHBIX o6pasoBaTeanHx

TEXHOJIOTHUH.

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

[Iponecc u3yueHuss NUCIUIIIMHBI HAlpaBieH Ha (popMHUpOBaHUE CIEAYIOUIUX KOMIETECHIIUN B

cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-4. Criocoben [1K-4.1. 3naet npuHIMIIBI 3HaeT NpUHIHIBI 0OPMIICHHUS MPOSKTHO-
pa3palaThIBaTh 0o opMIIEeHUS TPOEKTHO- KOHCTPYKTOPCKOM TOKYMEHTAllUX U3/1eIIUH,
U poBbIe KOHCTPYKTOPCKOU MMEHOIIMX B CBOEM COCTaBE
PagMOTEXHUYECKHE JIOKYMEHTAallU! B IIPOrpaMMUPYyEMBbIE JJIOTUYECKHE
YCTpOKCTBA HA COOTBETCTBUU CO MHTErPAJIbHBIE CXEMBI B COOTBETCTBHUHU CO
COBPEMEHHOM CTaHJapTaMHU CTaHJapTaMHU
DJIEMCHTHOM 6ase, B TOM |[TK-4.2. Ymeer BbIOMpATh YMeet BbIOUpaATh 3J€MEHTHYIO 06a3y A
quciie ¢ AIIEMEHTHYIO 0a3y Juis U(PPOBBIX PaIMOTEXHUYECKUX YCTPOICTB,
HCIIOTIb30BAHUCM U POBBIX HMEIOIIUX B CBOEM COCTaBE
[IaKETOB NPUKIIaTHBIX PaguOTEXHUYECKUX IIPOrpaMMHUPYEMBbIE JTIOTUYECKHE
HporpaMm YCTPOMCTB WHTETPAJIbHBIE CXEMBbI
[1K-4.3. Bnaneer Braneer coBpeMeHHBIMU CpeICTBAMU
COBPEMEHHBIMHU CPEACTBAMHU  |pa3pabOTKH HU(POBBIX PATHOTEXHUUECKUX
pa3paboTKu H(PPOBHIX YCTPOUCTB Ha 06a3e MporpaMMHPyEMBIX
PaMOTEXHUYECKUX JIOTUYECKUX MHTETPAJIbHBIX CXEM
YCTPOMCTB
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI IT0 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bupl yaeOHOI 1esITeIbHOCTH
4acoB |8 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 62 62
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxkTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 20 20
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 46 46
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroroBka k mabopaTopHOi paboTe, HAMCAHUE OTYETa 8 8
[ToaroroBka k 3auery 14 14
[TonroroBka Kk KOHTPOJIBHOU paboTe 4 4
BrinonHeHNe NpakTU4YeCKOro 3a/1aHus 6 6
Oo0mast Tpya0eMKoOCTh (B 4acax) 108 108
OO0mas TpynoemMkocTs (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Jlek. Cam. |Bcero uacos
[Ipak. | Jlab. dopMupyembie
Ha3Banwus pasnenos (TeM) TUCIUIUIMHEI | 3aH., pab., (6e3
3aH., 4 | pal. KOMIIETEHIIUHU
q q JK3aMeHa)
8 cemecTp
1 O6mue cBeneHrs 00 HHTETPATbHBIX 2 2 4 6 14 [1IK-4
CXEMax C MporpaMMHpyeMOin
crpykrypoit (MCIIC)
2 Meronosorus u MapupyT 2 - - 4 6 I1K-4
npoexktupoBanus Ha [TJIMC
3 Crpyktypa CAIIP nns 2 - 4 6 12 [1K-4
npoektupoBanus Ha [TJIMC
4 SI3pIKu onrcaHUs ITU(POBBIX 16 10 8 12 46 [1K-4
ycrporictB (Hardware Description
Languages - HDL)
5 @yHKuMOHANbHAS BepUpUKaIUL 2 2 4 10 18 I1K-4
HDLonucanuit
6 Cunresupyemocts HDL-onucanmii 2 - - 4 6 [1K-4
7 ApXHUTEKTypa U CXEMOTEXHHUKA 2 - - 4 6 [1K-4
[JINC
Wroro 3a cemectp| 28 14 20 46 108
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I/IT0r0| 28 |

14 | 20 | 46 |

108

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmua 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HazBanus paznenos (Tem) Coneprxanue pa3ienoB (Tem) Tpynoemxocts dopmMmupyembie
JUCLUIUIAHBI JUCIUIUIMHBI (B T.4. IO JIEKIUAM) (eKUHOHKEIE KOMIIETEHIIUU
3aHTHS), U
8 cemecTp
1 O6uue cBenenus oo OO6u1me cBeaeHus 0o 2 [1K-4
MHTETPAJIBHBIX CXEMaxX C MHTETPAJIBHBIX CXEMAX C
[IPOrpaMMUpPYyEMOU [IPOrpaMMUPYEMOU CTPYKTYpPOH
ctpyktypoit (UCIIC) (UCIIC). Knaccudukarus
U(PPOBBIX MUKPOCXEM
Uroro 2
2 MeTronoJiorusi U MapuipyT MeTtoi00rust 1 MApUIPYT 2 I1K-4
npoektupoBanus Ha [IJINC MIPOEKTHUPOBAHUS HA
IIJIMC. OcHOBHBIE 3TalbI
IPOEKTUPOBAHUS LU(PPOBBIX
ycrpoiicts Ha [TJIMC
Uroro 2
3 Crpyktypa CAIIP nns Crpykrypa CAIIP nns 2 [IK-4
npoektupoBanus Ha [TJIMC npoektrpoBanus Ha [TJIMC
Hroro 2
4 SI3p1ku onucaHus TUGPOBBIX | A3bIKKM onMcaHUs HHU(POBBIX 16 [1K-4
ycrpoiictB (Hardware ycrpoiictB (Hardware Description
Description Languages - HDL) |Languages - HDL)
Hroro 16
5 OyHKUMOHAIbHAS OyHKIIMOHATBHAS BepUDUKAIUS 2 I1K-4
Bepudukanus HDLonucannit | HDLonwucanuit
Uroro 2
6 Cunresupyemocts HDL- Cunreszupyemocts HDL- 2 [IK-4
OIMCaHUMN OIMCaHUM.
Hroro 2
7 Apxurtektypa u ApXHTEKTypa U CXEMOTEXHHUKA 2 [1K-4
cxemorexHuka [1IJIMC [JINC. Cuctemsl ¢
ucnonb3zoBanueM [IJINC.
Uroro 2
Hroro 3a cemectp 28
Hroro 28
5.3. [IpakTu4yeckue 3aHATHS (CEMUHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Ta6ymma 5.3. — HaumeHoBaHMEe MPaKTHYECKUX 3aHATUH (CEMHUHAPOB)
Haspanwus paznenos (Tem) HaumeHoBaHMe MpakTHYECKUX dopmupyembie
. TpynoeMKocTs, 4
JUCIUILTAHBI 3aHATUN (CEMHHAPOB) KOMIIETEHITHH

8 cemectp
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1 O6mme cBeneHus 00 [{udpoBble JIOrHYECKHUE CXEMBI 2 [1IK-4
MHTETPAJIbHBIX CXEMax C
IIPOrpaMMUpPYyEMOU Hroro 2
ctpykrypoit (UCIIC)
4 S3piku onrcanus MUGPOBBIX | OCHOBHBIC AJIEMEHTHI U (PYHKITUH 4 I1K-4
ycrporictB (Hardware s3pika Verilog
Description Languages - HDL) Onepanuu ¢ TpurrepamMu Ha 2 T1IK-4
s3pike Verilog
MynpTHILIEKCOD, 2 [1IK-4
JIeMyYJIbTHILICKCOD, AemmudpaTop
CHaBUTOBBIE PETUCTPHI 2 I1K-4
Hroro 10
5 OyHKUHMOHAJIbHAS HNHCTpyMEHT MOAEIMPOBAHUS 2 [1IK-4
Bepudukanus HDLonucanuit |Modelsim. Hanucanue
TecTOeHYEH.
Hroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
HasBanus paznenos (Tem) HaunmenoBanue dopMupyemsbie
MUCIIAIIINHEBI n1ab0opaTopHBIX paboT TpynoemrocTs, 1 KOMIIETEHIIUU
8 cemecTp
1 O6uue cBenenus oo Co3nanue npoekra B Quartus 4 [1K-4
WHTErPaAIbHBIX CXEMaX C II. JIornueckue cxembl
EIIE?:I}Z)[ZI\;IMI/IPYGMOI/I CTPYKTypoi Troro 1
3 Crpyktypa CAIIP nns CueTuuKH U JeNuTeNnu 4 [1K-4
npoektupoBanus Ha [TJIMC YacTOTBI
Hroro 4
4 S13p1kM onMcaHUs LU(POBBIX MamuHbl KOHEYHBIX 4 [1IK-4
yctpoiictB (Hardware Description |coctosinuit (FSM)
Languages - HDL) DuUIbTp ¢ KOHEUHOU 4 [1K-4
HMITYJIbCHOU
XapaKTEPUCTUKON
Hroro 8
5 ®ynkuuonansHas Bepudukanus |arepdetic SPI 4 [1K-4
HDLonucaunnii Utoro 4
Hroro 3a cemecTp 20
Hroro 20

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmuma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIIETEHITUN
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HasBanus pazneno | Bunel camocrosarensHont | Tpynoemkocts, | @opMupyemsie ®opmsbl
(TeMm) AMCLUMIIIUHBI padoThl q KOMIIETEHIIUU KOHTPOJIA
8 cemecTp
1 O6mue cBenenus o6 |IloaroroBka k 2 [1K-4 TectupoBanue
HMHTETPAIBHBIX CXeMaX |TECTHUPOBAHHIO
C IPOrpamMMUPYeMOH | [ToaroToBKa K 2 [1K-4 JlaGopaTopHas
crpykrypoit (UCIIC) | jaGoparopHoii pabore, pabota
HaIMCaHUEe OTYeTa
[ToaroroBka K 3auery 2 I1IK-4 3auéT
Htoro 6
2 Meropomorus u IToaroroBka k 2 [1K-4 TectupoBanue
MapupyT TECTUPOBAHUIO
POCKTUPOBAHH: HA [ToaroroBka k 3auery 2 I1IK-4 3auéT
[JIMC Hroro 4
3 Crpyktypa CAIIP [ToaroroBka k 2 [1K-4 TectupoBanue
JUISl IPOGKTUPOBAHUS | TECTUPOBAHUIO
Ha [UINC [ToaroToBKA K 2 1K-4 JlaGopartopHast
nabopaTopHO# pabdoTe, pabora
HaIMcaHue OTyeTa
ITogroroska k 3auery 2 I1K-4 3auér
Hroro 6
4 SI3pIKM OIIMCaHUS IToaroroBka k 2 I1IK-4 TectupoBanue
U(GPOBBIX YCTPOICTB |TECTUPOBAHUIO
(Hardware Description |[ToxroroBka k 2 I1IK-4 Kontponbnas
Languages - HDL) KOHTPOJIbHOM paboTe pabota
Brinosinenue 4 [1K-4 [IpakTnueckoe
MPaKTUYECKOTO 3aJaHUS 3a/laHne
[ToaroToBka k 2 I1K-4 JlaGopaTopHas
nabopatopHoii pabore, paboTta
HaIMCcaHue OTYeTa
ITogroroska k 3auery 2 I1K-4 3auér
Hroro 12
5 dyHKUMOHAIbHAS [ToaroroBka k 2 [1K-4 TectupoBanue
BepUpUKaLus TECTUPOBAHUIO
HDLonucanuii IToaroroBka k 2 I1IK-4 Kontponbnas
KOHTPOJIbHOM paboTe pabota
Brinosinenue 2 [1K-4 [IpakTnueckoe
MPaKTUYECKOTO 3aTaHUS 3a/laHne
[ToaroToBka k 2 I1K-4 JlaGopaTopHas
nabopatopHoii pabore, paboTta
HaIMcaHue OTYeTa
Ilogroroska k 3auery 2 I1K-4 3auér
Hroro 10
6 CunresupyeMoctb  |Iloaroroska k 2 [1K-4 TectupoBanue
HDL-onucanuit TECTUPOBAHUIO
ITogroroska k 3auery 2 I1K-4 3auér
Hroro 4
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7 Apxurtexkrtypa u IToaroroBka k 2 [1K-4 TectupoBanue
cxemortexHuka [IJIUC |TectupoBanuio
[ToaroroBka k 3auery 2 I1IK-4 3auéT
Hroro 4
Hroro 3a cemectp 46
Hroro 46

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,

M BHJOB 3aHATHI

CooTBeTcTBHME KOMIMETECHINH, (OPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bunpl yueOHOI nesTenbHOCTH
dopmupyemble
Jlek. [Ipax. JIab. Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. paod. pao.
[1K-4 + + + + 3auér, KonrponbHas padora,

Jlaboparopuas paboTa,
IIpakTrueckoe 3ananue,
TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCII€EBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . |MaxkcumanbHbIN 62T
MaxkcumanbHbIN MaxkcumanbHbII
3a IEPUOA MEXKITY Bcero 3a
®DopMBbI KOHTPOJIS 6amn Ha 1-y1o KT ¢ 0asui 3a nepuos
2KT u Ha KOHeI[ CEMECTp
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
8 cemecTp
3auér 0 0 30 30
Konrtponsnas padora 0 5 10 15
JlaGopaTtopHnas pabota 10 10 10 30
[TpakTnueckoe 3agaHue 0 5 5 10
TectupoBanue 5 5 5 15
Hrtoro makcumym 3a 15 25 60 100
Hepuos
Hapacratomum urorom 15 40 100 100
6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TadIuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha 1aTy TEKyIero KOHTPOJIs Onenka
>90% ot MakcuMasIbHOI cyMMbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuManbHOI cymMMbl OaioB Ha naty TK 2
6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY
7
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[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas 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. JlonoiHUTEIbHAS JJUTEpaTypa

1. 3otoB B. IO. [IpoekTupoBanue BCTpauBaeMbIX MUKPOIIPOLECCOPHBIX crucTeM Ha ocHoBe [TJIMC
dbupmbl XILINX®. - M.: IN'opsuaas nunus-Tenexkom, 2006. - 519¢ (manuuue B 6ubnunoreke TYCVYP - 41
9K3.).

2. Yrpromos E. I1. lludposas cxemorexnuka: YueOHOe 1mocodue i BY30B. - 2-€ U3/., iepepad. u
nor. - CII6.: BXB-IlerepOypr, 2004. - 782c¢. (manmuuue B 6ubnumoreke TYCVYP - 20 3k3.).

3. Hapabwu, 3. [IpoektupoBanue BcrpauBaeMbix cucteM Ha [IJIMC / 3. HaBabu ; mepeBon ¢
anrnuiickoro B. B. ConoBeeBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c. [DneKTpOHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/73058.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. [IporpaMMupoBaHue JOTHYECKHX HMHTETPAIbHBIX CXeM: MeToauYecKue 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. [IporpaMMupoBaHuE JOTHYECKUX HHTETPAJIbHBIX CXeM: MeToaudecKkue yKa3aHHUs K
nabopatopusiM paboram / S. B. Kprokos, JI. A. [TokamecTtoB, XK. T. DpnsiaeeB - 2014. 51 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

3. [IporpaMmMupOBaHuEe JIOTHYECKUX HHTETPAJbHBIX CXeM: MeTOIMYecKHe yKa3aHHus IO
MPOBEJICHUIO MPAKTUIECKUX 3aHATUI U OpraHu3aluu caMocTosTeNbHO padoTsl / 5. B. Kprokos, /1. A.
[TokamectoB, XK. T. Dpnasineen - 2014. 77 c. [DnexkTpoHHBIH pecypc]: — Pexum nocrtymna:
https://edu.tusur.ru/publications/3901.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIUIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeTOAMUECKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBATUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCHPUATHS WH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs 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 o0ecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYuebnas ayautopus "LludpoBas cBia3p": ydeOHas ayquTOpHs ISl MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIA, yueOHast ayauTOpHUs ISl IPOBEACHUS 3aHSATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1a0OpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX
paboT), mOMenIeHHe ISl MPOBEICHUS TPYIIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIBTAINI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotser; 634034, Tomckast o6macth, T. Tomck, Beprmanna yimna, a. 47, 309 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

Yuebnas aynutopus "lludpoBas cBsa3p": ydueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJICHUS 3aHITUNH MPAKTUYECKOTro TUMa, yuyeOHas
ayauTOpHUs JJs MPOBEACHUS 3aHATUU 1a00OpaTOPHOTO TUMa, yuyeOHas ayauTOpus s IpPOBEICHUS
3aHSATUN CEMHUHAPCKOTrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMelieHre Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepiauna ynuna, a. 47, 309 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

st caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
pacIoyIOKEHHBIE 110 aipecaM:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckast o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, 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
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX 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 OLIEHOUHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 O6uue cBenenus oo [1K-4 3auér [lepeuens BOonpocoB yisl
MHTETPAJIBHBIX CXEMax C 3aueTa
IPOrpaMMHUPYEMOH CTPYKTYpOH Jlaboparopnas Temb! mabopaTopHBIX padoT
(UCIIC) pabota
TectupoBanue [IpumMepHbIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 MetoaoJiorusi 1 MapupyT [1K-4 3auér [Iepeuens BOIIPOCOB 1Ist
npoexktupoBanus Ha [TJIMC 3a4era
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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3 Crpykrypa CAIIP s [1K-4 3auét [Tepeuens BOIIPOCOB 1Jist
npoexktupoBanus Ha [TJIMC 3a4yeTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
4 S3pikn onmcanus nugposeix | [1K-4 3auér [Iepeuens BonpocoB i
yctpoiicts (Hardware 3aueTa
Description Languages - HDL) KonTponbHas [IpumepHbIii IepedeHb
pabota BapHaHTOB (3aAaHUI)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
5 OyHKIMOHAIBHAS [1K-4 3auér IIepeuyens BonpocoB 11t
Bepudukanus HDLonucanwmii 3aueTa
KoHTtponbHas [IpumepHBIil nepeueHb
pabota BapUaAHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpaxTueckoe TeMbl IpakKTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 Cunrezupyemocts HDL- [1IK-4 3auér [Iepeuens BOIIPOCOB It
ONMCaHNN 3aueTa
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 Apxurtexkrtypa u [1K-4 3auér [lepeuenb BOITPOCOB IJ1st
cxemorexHuka [IJIUC 3auera
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILINHE
®dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMEThb BJIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE pUMEHEHUE
yMEHHue HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCTIEKTUBBI PA3BUTHUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOSHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU AUCIUILTUHBIL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Ha sa3pixe Verilog 00bIBUTh MaccUB mem U3 YEThIpEX §-MU pa3psIHBIX PErHCTPOB MOXKHO C
MOMOILBI0 KOHCTPYKLIUU:
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 BbimonHeHus omnepanuu d=!(4’b0110*4’b0111+4°b0101), d Oyner umets
3HAYEHUeE:
a) 1°d1;
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6) 1°d0;
B) 4°d0100;
r)4°d1011;
3. Jnsa mepenauu maHHBIX MEXIy ABYMs ycTporcTBamu (master u slave) mo maTepdericy SPI
WCIOJIB3YIOTCS IIMHBIL:
a) miso, mosi, sclk, en, rst;
0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
4. OObBsABICHBI ABE TIEpeMEHHBIC: reg a; wire b; [IpucBouTs 3TUM mepeMeHHBIM 3HaueHue 1°bl
MO>KHO C ITOMOIIBIO KOJa:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"b1; 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 Oyaer umets nepemennas C:
a) 3°b101;
6) 3’bl11;
B) 3°b010;
r) 3’b011;
6. BriOepuTe mpaBUJIbHBIA BapHaHT OOBSBJICHHS JNBYXMEPHOT'O MAacCCHBA 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. Yucno «-5» B NpSIMOM U JOTIOJIHUTEIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;
8. Ilpu momaue Ha RS tpurrep komOunamuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUYCHUS;
6) COpoC BBIXOTHOTO 3HAYEHUS;
B) XpaHEHHUE 3HAYCHUS,
r) DTO 3alpelieHHOe COCTOSHUE ;
9. KommenTtapun Ha si3bike Verilog MOTyT HAaUMHATBCSI C CHMBOJIA:
a)$;
0) "
B) //;
r) #;
10. TIIpu oO6wsiBnenuun peructpa reg [5:0] a=7"b1011011;
Peructp Oyzaer umeTh 3HaUCHHE:
a) 1011011;
6) 011011;
B) 1101101;
r) 101101;

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. dats onpenenenue noustuio [IJIMC. Pacckazars o tunax ITJIMC, xotopeie Brl 3HaeTe.
Onucats cemeiictBa [IJIMC Altera/Intel Cyclone, 0603Ha4nTh UX 00JIACTH MCIOIB30BAHHUS,
IPUBECTH OCHOBHBIE TEXHUYECKUE XapaKTepucTuku no nokoneHusMm (¢ Il mo X). OGpatuth
BHHMaHue Ha omiinuue [IJIMC pa3HbIX nokoaeHui.

2. IlepeuncnanTh OCHOBHBIE ONEPATOPHI A3bIKa MporpaMMupoBanus Verilog, mpuBecTH mpUMepsI
UCIIOJIb30BaHUsI OCHOBHBIX OIEpaTOpoB. Paccka3zaTh O NPEACTAaBICHUM IOJOXKUTEIbHBIX U
OTpULIATENbHBIX uncen Ha s3bike Verilog HDL, nmpuBectu mpumep npeacTaBlieHHUs yucen B
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JIBOMYHOM, ECITUYHON U MIECTHAUATEPUYHON CUCTEME UCUUCIICHUH.

3. Pacckazath 00 omeparopax «casey, «for», «if...else», 0003HaUnTh UX 00JACTHh UCIIOJIH30BAHMS,
MIPUBECTHU MPUMEPHI HCIONb30BaHus Ha s3bike Verilog HDL. Jlate onpeneneHust MOHITUHIO
«MYJIbTUIIIEKCOPY», «IEMYJIbTUIIIEKCOP» M «JIemudpaTop», 0003HAYUTh UX 001aCTh
HCIIOJIH30BaHUs, TIPUBECTH MPUMEPHI UCIOJIb30BaHUs Ha si3bike Verilog HDL.

4. Jlatp ompeneneHue MociaeoBaTeIbHOMY U MapajuleIbHOMY HHTepQeicy nepeaadyu AaHHBIX,
HA30BUTE HE MEHee NBYX MHTepdercoB Kaxmoro tumna (3a uckiawuenuem SPI). Jlats
onpenenenne SPI maTepdeiicy u pacmudpoBky abbpeBuarypsl SPI. Ilepeducnure u
0003HaYbTE OTIWYMS, UCIIOJIB3Ysl BPEMEHHBIE TUarpaMMBbl, pexxuMoB padboTel SPI nntepdeiica.
Onumute npuaun padotsl SPI untepdeiica. JlaTe onpeneneHue u onucaTh perucTp CABUTA Ha
s3pike Verilog HDL. Tlokaxkute, Kak BBIMOJHSIETCS MOAKIIOYEHNUE 2-X U 00Jiee yCTPOMCTB 10
SPI unTepdeiicy.

5. JlaTb ompesneneHue MOHATUIO «MalllHa KOHEUHBIX COCTOsIHHI». Paccka3aTh 00 n3BecTHhIX Bam
TUTAX MAIIUH KOHEUHBIX cocTOSIHUI. O003HAaYUTh 00JIaCTh UCIIOIB30BAaHUS U IPUBECTU MTPUMEP
OTNHUCAHMS MAIIWHBl KOHEYHBIX COCTOSHUM Ha s3bike Verilog HDL. O603HaunTh OCHOBHBIE
AIIEMEHTHI MAalTMHbI KOHEUYHBIX COCTOSIHUH, MMOSCHUTH MPUHIUN €€ pabOThlI.

9.1.3. Tembl 1a00paTOpPHBIX padoOT

Coznanue npoekrta B Quartus II. Jlornueckue cxembl
CUeTyuku U JeIUTENH YaCTOThI

Mainsabl KoHeUHBIX cocTossHuH (FSM)

@UIbTP ¢ KOHEYHOU UMITYJIbCHON XapaKTEPUCTUKOU
Wnrtepdeiic SPI

Nk WD

9.1.4. IlIpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

1. PeanuzoBath Ha s3bike Verilog aenuTenp 4acTOTH ¢ ACHHXPOHHBIM COPOCOM, YTOOBI TTOJTYYUTh
TaKTOBBIMA CUTHaN ¢ yacToTtoi paBHou 1 I'u. Yactora BxomaHoro curnana 256 I'n. HapucoBats
SMIOPHI HANPSKEHUH, IEMOHCTPUPYIOLINE padOTy JEIUTENS.

2. PeanuzoBath 16 — pa3psaHblii CHETUYUK C BO3MOKHOCTBIO pEBEpPCUBHOTO cyeTa. Hampasienue
cyeTa yKa3bIBaeTCsl JIOTUYECKUM ypOBHEM Ha BXxoje. Jlornueckuii HOJIb — MpUOAaBIISIET EAUHHUILY,
Jlormueckas enMHUIIA — OTHUMAET.

3. Peanmn3oBaTh BHIYMCIUTENBHOE YCTPOUCTBO JIJIS CJIOKEHUS, BBIYUUTAHUS U YMHOXKEHUS IBYX
KOMIUIEKCHBIX YHCel. BXOJHBIMU TaHHBIMM JIJISI YCTPOMCTBA SBJISIETCS YeThIpe 12-pa3psaHbixX
yuclna, rae
MepBbIe JBa: peaJlbHOE U MHMMOE 3Hau€Hue MEPBOro 4ucia, NOCIeIHNe J1Ba: pealbHOe U
MHUMOE 3HaueHue BToporo yucia. OObACHUTH BHIOOP Pa3psiIHOCTH BHIXOAHBIX TAHHBIX.

4. Peanu3zanus CIBUTOBOTO pEeTHUCTpa C paspsaaHocThio 7 Ha Verilog. B xauecTBe BXOIHOTO
CHTHaJla UCIOJIb3yeTCs OJHOpaspsiHas NIMHA, MOJKIIOYEHHas K MIajuieMy paspsay
CIABUTOBOT'O perucTpa. B kauecTBe BbIX0OJa UCMIONB3YETCA CEMUpa3psAHAas IMHA TOJKITI0YEHHAs
KO BCEM paspsiiaM CIBUIOBOTO peructpa. PazHuia mexay OlokupyromeM U HeOJIOKUPYIOIeM
MIPUCBOCHHUEM.

5. PeamuzoBath Ha s13b1ke Verilog 8— pa3psiiHbINA CUETUHK.

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

[TpruMeHeHne OCHOBHBIX 3JIEMEHTOB M (DyHKIHIA s3bIKa Verilog.
Peanuzanus u uccieoBaHUs CYSTYUKA U JICTUTENS YaCTOTHI.
MybTUIUIEKCOD, AEMYIBTHILIEKCOP, AemuppaTop.
HccnenoBaHue CABUTOBBIX PETHCTPOB.

HNuctpymenT monenuposanusi Modelsim. Hanucanue tectoenyei.

Nk WD

9.2. MeTonnueckne peKOMeHIalUN

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

HauaTp uzydeHue AuCHHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
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paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUILUINHE.

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

3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3J10POBbSI U MHBAJIUJOB

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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