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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 Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctuminH: Moayns cneransaocta (general hard skills — GHS).

Nunexc qucuumiuael: 51.0.03.15.

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

WNHauKkaTopsl JOCTUKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIINH JUCLUIUINHE
YHuBepcaabHble KOMIIETCHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-9. Cniocoben OIIK-9.1. 3HaeT MeTosl 3HaeT cnocoOwl npuMenenust CAIIP npu
pa3pabarbIBaTh ITOPUTMU3ALINN, SI3BIKU U pELIECHNN TEXHUYECKUX 3a1a4
AJITOPUTMBI U TEXHOJIOTMH
KOMIIBIOTEPHBIE IIPOrPaMMHUPOBAHMUS
porpaMMbl, NPUTOAHBIC |OITK-9.2. YMeeT npuMeHsATs | YMeeT onuchiBaTh Ha si3bike Verilog HDL
AL IPaKTHIECKOro METOIBI AITOPUTMHUBALINY, npocThie HU(POBBIE yCTPOHCTBA (CUETUHKH,
HPUMCHCHUA S3BIKU U TEXHOJIOTUU MYJIbTUILUIEKCOPBI, MAILIMHBI KOHEYHBIX
IIPOrpaMMUPOBAHUS IIPU COCTOSIHUH, U(PPOBBIE GUIBTPHI U T.1I.)
pelieHnr mpodeCCUOHATBHBIX
3a1a4
OIIK-9.3. Bnaneer Brnaneer HaBbIkaMu MOJeIMpPOBaHMs paOOTHI
MPAKTUYECKMMU HaBbIKaMu  |IMPpoBOro yctpoiictsa B cpeae ModelSim
IPOrPaMMHUPOBAHUS

IIpodeccuonanbHbIe KOMIIETEHIUH
4. O0beM IUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaleMUYeCKUX YaCcoB,

BbLIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aroimuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst
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OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU€THBIX eWHUII, 144 akaJeMUYecKuX 4acoB.

Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
tadimue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOM eI TeTbHOCTH

Becero  |CemecTpsl
4acoB 6 cemectp

Buapl yaeOHOM AesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 62 62
JIeKunoHHbIE 3aHATHS 28 28
[IpakTHyeckue 3aHATUA 14 14
JlaGopaTopHbIe 3aHATHS 20 20
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCcsl, B T.4. KOHTAKTHasA 46 46
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasareieM, Bcero
BrinosiHeHWE TPaKTUYECKOTO 3aJaHUS 12 12
IToaroroBka K TECTUPOBAHUIO 22 22
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 12 12
IToaroroBka u capaya JK3aMeHa 36 36
O0mas TpyAoeMKOCTb (B Yacax) 144 144
Oo6mas TpyaoeMKocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznens! (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cawm. |Bcero gacos

HazBanus pasnenos (Tem) sa., [Ipaxk. | JIao0. pab., (6e3 dopmupyembie
JUCIUTIAHBI 3aH., 4 | pao. KOMIIETEHIIUU
q q 9K3aMEHA)
6 cemecTp

1 OGmwme cBeneHUs 00 HHTETPATBLHBIX 4 2 - 6 12 OIIK-9
CcXeMax ¢ MporpaMMHUPyEMOU
crpykrypoit (UCIIC).
2 Metonoiorvst 1 MapupyT 4 2 - 4 10 OIIK-9
npoektupoBanus Ha [TJIUC.
3 Crpykrypa CAIIP s 4 - 4 8 16 OIIK-9
npoektupoBanus Ha [TJINC.
4 SI3p1ku onrcaHus U(POBBIX 4 8 12 12 36 OIIK-9

yctpoiictB (Hardware Description
Languages - HDL).

5 ®yHKIMOHAIbHAs BepUupUKaIus 4 2 4 12 22 OIIK-9
HDL-onucaunuid.

6 Cunrezupyemocts HDL-onucanuii. 4 - - 2 6 OIIK-9
7 ApXHUTEKTypa U CXEMOTEXHUKA 4 - - 2 6 OIIK-9
ITJINC.
Uroro 3a cemectp| 28 14 20 46 108
Uroro| 28 14 20 46 108

5.2. Conep:xanue pa3iesioB (TeM) IMCHUNINHBI

Copep:xanue pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ienoB (TeM) TUCIUILIAHEI (B T.4. TIO JEKIUSIM)
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TpynoemkocTsb

HasBanus paznenos (Tem) Coneprxanue pa3ienoB (Tem) dopMupyemsbie
JUCITUTUTAHBI JUCITUTUTAHBI (B T.4. TIO JICKITUSIM) (ReKIHOHKEIE KOMTICTCHITHH
3aHATHSA), U
6 cemecTp
1 O6uue cBenenus oo OO0u1me cBefieHns: 00 MHTErpalIbHBIX 4 OIIK-9
WHTETPAIBHBIX CXeMax C cXeMmax ¢ MporpaMMHupyeMoi
porpaMmMupyemMon ctpykrypoit (UCIIC).
ctpykrypoit (UCIIC). Knaccudukanus uudpoBsix
MHUKPOCXEM.
Hroro 4
2 Metoposiorusi u MapuipyT |MeTo10710THsI U MapIIpyT 4 OIIK-9
npoektupoBanus Ha [IJIMC. |npoexrupoBanus Ha [IJINC.
OcHOBHBIE 3TaIlbl MPOSKTUPOBAHUS
uugposbix ycTpoiicts Ha [TJIUC.
HUrtoro 4
3 Crpyktypa CAIIP nns Crpykrypa CAIIP nns 4 OIIK-9
npoextupoBanus Ha [IJIMC. |npoekrupoBanus Ha I[IJIMC. O630p
IPOTPAMMHBIX CPEJICTB JJIs
npoektupoBanus Ha [TJIUC.
Hroro 4
4 SI3p1ku onMcaHus S3pIkM onMcaHus LU(POBBIX 4 OIIK-9
U(GPOBBIX YCTPOKICTB yctpoiictB (Hardware Description
(Hardware Description Languages - HDL). SI3b1k Verilog.
Languages - HDL). Cuntakcuc s3bika Verilog.
Peanu3arus aneMeHTapHbIX
U(POBBIX YCTPOICTB HA A3BIKE
Verilog.
Hroro 4
5 OyHKUMOHAIbHAS DyHKIIMOHATBHAS BepUDUKAIUS 4 OIIK-9
Bepudukanus HDL- HDL-onucauunii. UTHCTpyMEHT
OIIVICAaHU. MozenmupoBanus ModelSim.
Huctpyment SignalTap.
Hroro 4
6 Cunresupyemocts HDL- |Cuntesupyemocts HDL-onucanuii. 4 OIIK-9
OIHMCaHUM. HUroro 4
7 Apxurtektypa u ApXUTEKTypa U CXEMOTEXHUKA 4 OIIK-9
cxemorexnuka [IJINC. [IJINC. CucreMsl ¢ HCHIOIb30BaHUEM
[JIAC.
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHnoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanwus paznenos (Tem) HaumeHoBaHMe MPaKTHYECKUX dopmupyembie
N TpynoeMKkocTs, 4
JUCIUTLTAHBI 3aHATUN (CEMHHAPOB) KOMIIETEHIINH

6 cemecTp
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1 OOmue cBenenus 06 [{udpoBbIe JIOTHYECKUE CXEMBI. 2 OIIK-9
WHTETPAIBHBIX CXeMax C
MPOTPaMMUPYEMOM CTPYKTYPOil HTtoro 2
(UCIIC).
2 Metooiorust 1 MapupyT Ornepanuu ¢ TpUrrepamu Ha 2 OIIK-9
npoextupoBanus Ha [TJIVC. s3pike Verilog.
Htoro 2
4 SI3p1ku onmcanus MUGPOBBIX | OCHOBHBIC SJIEMEHTHI U 2 OIIK-9
ycrporictB (Hardware ¢ynkuum s3pika Verilog.
Description Languages - HDL). |Mynprumiexcop, 2 OIIK-9
JEMYJIBTUILIEKCOD,
nerudpaTop.
CIBUTOBBIE PETUCTPHI. 2 OIIK-9
Pabora ¢ mamsTbto. 2 OIIK-9
Hroro 8
5 @yHKIMOHAIbHAS [Tudposas o6paboTka 2 OIIK-9
Bepudukanus HDL-onucanuii. |cCUrHaios.
Hroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. JlaGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hazpanwust paznenos (Tem) HaumenoBanue dopmupyemsbie
JUCIUTLIAHBI nmabopaTopHbIX paboT Tpynoemxocts, ¥ KOMIIETEHITHH
6 cemecTp
3 Crpykrypa CAIIP nis Co3nanue npoekra B Quartus 4 OIIK-9
npoexktupoBanud Ha [TJINC. II. Jlornyeckue cxemsl.
Hroro 4
4 SI3p1ku omrcaHus U(POBBIX CUeTyuky U JeauTeNn 6 OIIK-9
ycrpoiictB (Hardware Description |9acToTbl.
Languages - HDL). MamrHbl KOHEYHBIX 6 OIIK-9
coctostauit (FSM).
Hroro 12
5 ®yHKIMOHAIbHAS Wntepodeiic SPIL. 4 OIIK-9
Bepudukanus HDL-onmucanmii. HUtoro 4
Hroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU PEICTABIICHBI B

tadiuue 5.6.

Ta6ymma 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMbIC KOMIIETEHITUN

HaszBanus pazaenon
(TeM) TUCIUTITAHBI

Bunwl camocTosTensHON

paboThI q

TpynoeMKocCTb,

dopmupyembie
KOMIIETEHIINH

DopmbI
KOHTPOJIS
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6 cemecTp
1 O0mue cBenenus 00 |Brimmonuenue 4 OIIK-9 [IpakTHueckoe
MHTETPAIbHBIX CXeMaX |MPAaKTHYECKOTo 3aJaHus 3aJjaHue
C IPOrpaMMHUpyeMOn IToaroTroBka k 2 OIIK-9 TectupoBanue
crpykrypoit (UCIIC). | tectuposanutio
Hroro 6
2 Metononorusa u IToaroroBka k 4 OIIK-9 TectupoBanue
MapupyT TECTUPOBAHUIO
MIPOEKTUPOBAHUS Ha Tiroro 1
[JINC.
3 Crpykrypa CAIIP IToaroroBka k 4 OIIK-9 TectupoBanue
JUTS IPOCKTHUPOBAHUS Ha | TECTUPOBAHUIO
HJTAC. [ToaroroBka K 4 OIIK-9 Jla6opatopHast
nabopaTopHoO# pabdoTe, pabora
HaIMCaHUEe OTYETa
Hroro 8
4 SI3pIKu onMcaHUs Beimonnenue 4 OIIK-9 [IpakTrueckoe
U(GPOBBIX YCTPOUCTB  |MPAKTHUUECKOTO 3aJaHUS 3a/1aHKe
(Hardware Description |[ToxroroBka K 4 OIIK-9 TectupoBanue
Languages - HDL). TECTUPOBAHHIO
[ToaroToBka k 4 OIIK-9 JlaGopaTopHas
nabopaTopHO# paboTe, paborta
HalMCcaHue OTYeTa
Hroro 12
5 OyHKUHMOHAJIbHAS Brinonnenne 4 OIIK-9 IIpakTrueckoe
Bepudukanus HDL- MPAKTHYECKOTO 3aJaHUS 3aJIaHHeC
OIUCAHUM. [MoaroToBKa K 4 OIIK-9 TecTupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-9 JlaGopatopHas
nabopatopHoii padore, pabota
HaIMCaHWe OTYeTa
Hroro 12
6 CUHTE3UpyEMOCTD [ToaroroBka k 2 OIIK-9 TectupoBanue
HDL-onucanuii. TECTUPOBAHUIO
Hroro 2
7 ApxuTektypa u IToaroToBka kK 2 OIIK-9 TectupoBanue
cxemorexHuka [JIMC. |TectupoBaHuio
Hroro 2
Hroro 3a cemectp 46
[ToaroroBka u cnaya 36 DK3aMeH
HK3aMeHa
Hroro 82

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NIPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHATHN
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Bunpl yueOHOIl nesTenbHOCTH

Popmupyemrre JIexk. JIab. Cam. DopMBbI KOHTPOJISI
KOMIIETEHIIUU [Ipak. 3aH.
3aH. pao. pao.
OIIK-9 + + + + JlaGopaTopHnas pabora,

[IpakTuueckoe 3ananue,
TectupoBanue, Jk3aMeH

6. PeliTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpM KOHTPOJIA

bannbHble oueHKH U1t POpPM KOHTPOJIS IIpECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . |MaxkcumanbHbBIN O6amt
MaxkcumanbHbIA MaxkcumanbHbIA
3a IEPUOJ MEKITY Bcero 3a
@OpMBI KOHTPOJIA 6amn Ha 1-y10 KT ¢ 0a 3a mepron
2KT u Ha koHel CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
6 cemecTp
JlaGopaTtopHnas pabota 6 12 6 24
[TpakTrueckoe 3agaHue 10 10 10 30
TecTtupoBanue 6 5 5 16
DK3aMeH 30
Hroro makcumym 3a 22 27 21 100
epUoL
Hapacraromum nrorom 22 49 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamnibl Ha aTy TEKyIero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OatoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOJIHYIO OLICHKY
Hroroas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (oTAn4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. Cremenko B.b. IINIMC ¢upmser Altera: snemenTHas 6a3a, cucteMa MPOSKTUPOBAHUS U S3BIKU
onucanus anmnaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [DnekTponHslii pecypc|: — Pexum nocrtyna:
http://e.lanbook.com/book/60976.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. 3otoB B. IO. [IpoekTupoBanne BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe [1JIMC
¢upmbl XILINX®. - M.: INopstaas nuaus-Tenexom, 2006. - 519¢. (manuune B Oubmmorexe TYCVYP - 41
9K3.).

2. Yrpiomos E. I1. [ludposas cxemoTexauka: YaeOHOe mocodue Juist By30B. - 2-¢ U31I., iepepad. u
nor. - CI16.: BXB-Iletepoypr, 2004. - 782c¢. (nanmune B 6udbmmoreke TYCVYP - 20 k3.).

3. DIEeKTpOHHBIC MPOMBINIJICHHBIC YCTpolicTBa: YueOHoe mocooue / A. B. TeipeimkuH, A. A.
AunapaxanoB - 2007. 221 c¢. [DOnexTtpoHHBIU pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/805.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. [IporpaMmMupOBaHuE JOTHYECKUX HHTErpajbHBIX cXeM: MeTOonMYecKHue yKa3aHHus IO
MPOBEJICHUIO NMPAKTUUYECKUX 3aHATUI U OpraHu3aluu caMocTosTeNbHO padoTsl / 5. B. Kprokos, /1. A.
[TokamectoB, XK. T. DpavineeB - 2014. 77 c. [DaekTpoHHbId pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/3901.

2. [IporpaMMupoBaHuE JOTHMYECKUX HMHTETpajbHbIX cxeM: MeToauueckue yKa3aHHs K
nabopatopusiM pabotam / . B. Kprokos, I. A. IlokamectoB, XK. T. Dpasinees - 2014. 51 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/3898.

3. Hudposoil akcenepomeTp: Meroauueckue ykazaHus K jnabopatopHoi pabore Ne mo
mucuuruinne «IIporpammupoBaHue JIornueckux HHTErpanbHbeix cxem» / A. A. EBcees, A. HO. AGpamenko
-2016. 9 c. [DnexkTponHbIi pecypc]: — Pexxum nocrtymna: https://edu.tusur.ru/publications/6052.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A5 JUII
€ OrpAaHUYeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxcs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

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

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
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MeOenpto. iMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMAaTUYCCKHE WILTIOCTPAIMH IO JICKIIMOHHBIM pa3zesiaM TUCIIHILTHHEI.

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

VYyebnas nabopatopus MHGOPMAIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOTrO TUIA, yueOHAst ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHHE i KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 423 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaniMa I10 IEPUMETPY;

- IIpoextop NEC «M361X»;

- Cuctemnsbiit 610k (16 1mIT.);

- Monwutops! (16 mrT.);

- KomnsroTep;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- CPN Tools;

- Far Manager;

- Free Pascal,

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Keil uVision5 (ucnonb3yercs Trial-komnus);

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- Oracle VirtualBox;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas mabopatopus WHGOPMAIIMOHHBIX TEXHOJIOTHHN: ydeOHasl ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOro THIA, yueOHas ayauTOpHUs JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 3Dkpan ¢ anektponpuBogaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- AVAST Free Antivirus;
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- Adobe Acrobat Reader;

- CPN Tools;

- Far Manager;

- Free Pascal;

- Free Pascal Lazarus (Bepcus 1.6);
- GIMP;

- Google Chrome;

- Keil uVision5 (ucnonb3yercs Trial-xomus);
- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Windows 7 Pro;

- Microsoft Windows Server 2008;
- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- Oracle VirtualBox;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMOCTOSTeNbHOU pabOThl UCTONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMHU 310POBbAA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS

H l'[pOME)KyTO‘IHOfI aTrecTanumn

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHON
KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁiiﬁ;ﬁ;ﬁﬁ (rem) cigﬁl\égfg;r;: ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
1 O6uue cBenenus oo OIIK-9 [TpakTuyeckoe TeMbl IpakTHYECKUX 3aJaHUN
MHTETPAJIbHBIX CXEMaxX C 3a/laHue
NPOrpaMMHUpPYEMO¥i CTPYKTYpOU TecTtupoBanue [IpumMepHbIi IEpedeHb
(MCIIC). TECTOBBIX 3a/IaHHI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
2 Merononiorus ¥ MapupyT OIIK-9 TectupoBanue [IpumepHBIil nepeyeHb
npoextupoBanus Ha [1IJIVC. TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
3 Crpyxrypa CAIIP nns OIIK-9 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
npoektuposanus Ha [TJIMC. pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
4 SI3p1ku onmcanus nugposeix | OITK-9 Jlaboparopuas Tembl 1a00paTOPHBIX padOT
ycrporictB (Hardware pabota
Description Languages - HDL). IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 OyHKIMOHATBHAS OIIK-9 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
Bepudukanus HDL-onucanui. pabora
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
6 Cunresupyemocts HDL- OIIK-9 TectupoBanue IIpuMepHBIil epeyeHb
OIMCAHUM. TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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7 ApxuTektypa u OIIK-9 TecTtupoBanue [IpumepHBIil nepeyeHb
cxemorexnuka [1IJIMC. TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.

CornacoBaHa Ha noptane Ne 71495 12



4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

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

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

11.

12.

13.

14.

15.

16.

17.

18.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

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

MOMOIIBI0 KOHCTpYKUHUU: a) reg [7:0] mem [3:0]; 6) reg [3:0] mem [7:0]; B) reg [7:0] [3:0] r; 1)
wire r [7:0] [3:0];

. B pesynbrate Boimonnenus omnepauun d=!(4’b0110*4’b0111+4°b0101), d O6yner umers

3Hauenue: a) 1’dl 6) 1°’d0 B) 4°d0100 1) 4°d1011

. Jns mepenaun maHHBIX MEXAy NBYMs ycTpoiicTBamu (master u slave) mo unrepdeiicy SPI

UCIIOIB3YIOTCS IIMHBL: a) miso, mosi, sclk, en, rst 6) miso, mosi B) miso, mosi, preset, sclk r)
miso, mosi, sclk, ss

OObsBIEHBI IBE MepeMeHHbIe: reg a; wire b; [IpucBouts 3TM nepemMeHHbIM 3HaueHue 1°bl
MO>HO C TIOMOIIBIO Ko/a: a) assign a=1’bl; always @* b=1"bl; 6) assign b=1’bl; always @*
a=1’bl; B) assign a=1"b1; assign b=1’b1; r) always @* a=1’bl; always @* b=1’bl;

wire [2:0] C; assign C = ~(3’b010+3°b001 + 3°b010); Kakoe 3nauenue 0yaeT UMeTh
nepemenHas C: a) 3’°b101 6) 3°b111 B) 3’b010 1) 3°b011

BriOepuTe mpaBUIBHBIN BapHaHT OOBSBICHHS JIBYXMEPHOI'0O MacCHBa PETHCTPOB U3 8-MU
aneMeHToB: a) reg [7:0] a; 0) reg a [2:0]; B) reg [7:0] a [2:0]; 1) reg [2:0] a [7:0];

. Hucno «-5» B mpsAMOM U JAomoJIHUTEIbHOM Koze: a) 101; 010 6) 1101; 1011 B) 1011; 1101 1)

010; 101

[Tpu mogaue Ha RS Tpurrep komobunamuu (S=0, R=1) npoucxoaut: a) YcraHoBKa BEIXOAHOTO
3HaueHust 0) COpoc BHIXOAHOTO 3HAYEHHS B) XpaHEHUE 3HAUCHUS T') DTO 3aMpelieHHOe
COCTOSIHUE

. Kommenrtapuu Ha si3bike Verilog MoryT HaunHaThes ¢ cumBoiia: a) $ 6) * B) // 1) #
. IIpu oO6waBaenun peructpa reg [5:0] a = 7’b1011011; Peructp OyaeT uMeTh 3HAYCHHUE: a)

1011011 6) 011011 8) 1101101 1) 101101

Brixon Momyns MOKeT UMETh TUIL: a) MoxeT reg, He MoxeT wire 0) He MmoxeT reg, MoxeT wire
B) MoxeT Tonbko integer T) MoXeT u reg u wire

Bxox monynst moxketr umeTh TUI: a) MoxeT reg, He MoxkeT wire 0) He MoxeT reg, MokeT wire
B) MoxeT Tonbko integer T) MoXeT u reg u wire

Ha s3pixe Verilog maccuB mamsTu rom U3 JIeCSITH BOCBMH OUTHBIX CIIOB MOXHO OOBSBUTH C
MOMOIIBI0 KOHCTpYKIUU: a) reg [9:0] rom [7:0] 6) memory [7:0] rom [9:0] B) memory [9:0] rom
[7:0] 1) reg [7:0] rom [9:0]

Koncrantsl (mapamerpsl) a=5 u b=3 Ha sbibike Verilog MoryT ObITh 00BSBIEHBI: a) a=5, b=3;
parameter; 0) parameter a=5, b=3; B) constant a=5, b=3; r) a=5, b=3 constant;
Monynb-testbench B Modelsim conepsxut kon: “timescale 1ns/1ps; ... initial a=0; #10 a=1; end
UYepes kakoe BpeMsl IepeMEHHas a mpuMeT 3HaueHue «1»? a) Ips 0) Ins B) 10ns r) 10ps

Urto peanusyeT KOHCTPYKIUs, omucaHHas Ha si3bike Verilog. always@(posedge clk) R <= R
>>1; a) CnBur peructpa R Ha 1 paspsna BneBo 6) Casur peructpa R Ha 1 pa3psia Bopaso B)
3amuch B peructp R 3Hauenus 1°b’1 r) Bemonnenue onepanuu R «MHOro 60b111e» eTHHUIBI
Kakoe 3Hauenue 0ynet umets nepemenHas W: reg [3:0] r =4’b1010; wire [4:0] W; assigin W =
{r[2:0],2°b11} a) 5’11010 6) 5°b11 B) 5’b101011 r) 5’01011

Kakue omepamuu mpencTtaBiIeHBbl HUXKE: « * », « ~ », « || » a) Yka3aTenp, AeneHue,
KOHKaTeHanusi 06) Apudmerndueckoe yMHOKEHHE, JIoTHYecKass UHBepcus, modbutosoe U B)
Apudmerndueckoe yMHOXeHUE, MoOuToBas uHBepcus, jJoruueckoe MJIM r) Ykazarens,
noOuToBasi MHBepcusi, Jorudeckoe U
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19.

20.

11.

12.

13.

14.

15.

16.

17.

NV R L~

Ha sa3pike Verilog peanuzoBana koncTpykunus: reg [1:0] k=2"b0; always @(posedge clk)
k<=k+1’b1; Kakoe 3HaueHue B ACCATUIHOM BHJI€ OyJIe€T UMETh PETUCTP K Mmociie mosBIeHUS
IIECTH MPSIMOYTOJIbHBIX UMITYJIbCOB Ha TuHUM clk? a) 2 6) 4 B) 6 1) 0

Kaxkoit TunoBoii snement onuchiBaeT kKoa: 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) CuaxpoHHbId D-Tpurrep co cOpocom u BXOJOM pa3pelieHus Ha 3anuchk 0) D-tpurrep c
ACHHXPOHHBIM COPOCOM M BXOJIOM pa3pelieHus Ha 3anmuch B) RS-tpurrep co cOpocom u BXoa10mM
paspenieHus Ha 3amuch r) D-Tpurrep ¢ aCHHXpPOHHBIM COpPOCOM

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Haiitre onpenenenue [IJIMC. Haznauenune u o6nacTe ucnonb3oBaHus. Ha3oBuTe OCHOBHBIE

napametps! [TJIMC.
VYerpoiictso TIJINUC.

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

MPUHIUIIOB PabOThI, TAOIULIBI HCTUHHOCTH.
Onucanue IIJIMC ¢upmer Intel. CemeiictBa IIJIMC, ux Ha3HayeHUs U THUIIOBHIE
XapaKTEPUCTHUKHU.

. SI3pIk onucaHus anmapatypbl Verilog. bazoBble MOHATHSA: MOIYdb, OPTHI, THIIBI TaHHBIX.

HpI/IBeCTI/I MNPUMCPHBI UCIIOJIb30BAaHUA TUIIOB JAHHBIX U IOPTOB, OCHOBHBIC OTJINYHA.

. SI3p1k onmcaHus anmapatypbl Verilog. OCHOBHBIE ONEpaToOpbl, NPEJACTABICHUE LENBIX U

BEIIECTBEHHBIX yKcen. [IpuMepbl HCIoIb30BaHNs OCHOBHBIX OIIEPaTOpPOB.

A3k onrcanus anmnaparypsl Verilog. ITpoueaypHsiit 6510k always u HelpepbIBHOE OIMCAHUE,
0COOEHHOCTH HUCIIOJIb30BaHuA. biokupyromee u Heblokupytomee npucBoenue. [Ipusenure
HPUMEPHI.

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

. Jaiite onpeneneHrne MalMHbl KOHEYHBIX COCTOSIHUNA. ONUcanne U pUMep UCIOJIb30BaHUsI.
. [locTossHHOE W omepaTUBHOE 3amOMHUHAaIOMmEee YCTpoicTBO. OTinums, OCOOEHHOCTH

MCTIONIb30BaHUs U ONMCaHUs Ha s3bike Verilog.

Jaiite ompeneneHue (GyHKIMOHAIBHOMY MojaenupoBaHuio. Kakue 3agauu pemaiorcs B
npounecce wmonenupoBanua? HWcmonb3zoBanue ModelSim nns ¢(yHKIMOHANBHOTO
MOJICIIMPOBAHMSL, TTOCTIEIOBATEIBHOCTD JEHCTBUI TPH MoearpoBanuu. Uto takoe testbench?
JaiiTe onpezneneHue TecToBoMy Moayio. I[IpuBenure mpumep TECTOBOTO MOJIYJS JTHO00TO
MPOCTOTO MPOEKTA, aiiTe MOACHEHHE ero paboTHI.

Jaiite onpenenenue unrepdeiicy nepenaun nanubix. Kakue narepdeiicsl nepenadn JaHHBIX
owiBaroT? VX oTiamuust U 06sacTh ucnonb3oBanus. OCOOCHHOCTH peann3anuu HHTepQeicon
nepeaaun nanubix Ha [JINC.

[TocnenoBartenbHblil nepudepuitubiii uHTepdeiic nepenaun ganusix (SPI). Ctpyktypa
COEJIMHEHUH, BHYTPEHHEE YCTPOMCTBO M TUMBI HcnoidHeHus. Peanuzanus SPI untepdeiica Ha
s3pike Verilog.

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

Haiite onpenenenus nudpoBoir 00pabOTKH CUTHATIOB U HU(PpoBOro curHaia. OCHOBHBIC
obmactu npumenenus LIOC. Ocobennoctu ucnonb3oBanust LHOC na IVIUC.

[udposas ¢punsrpanus. Onucanue KUX ¢unpTpa B BUAEC CTPYKTYPHON CXEMBI M Ha SI3BIKE
Verilog.

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

[{udpoBble TOrHYecKrue CXEMBbI.

OcHOBHBIE 2JIEMEHTHI U QyHKIIMH s13bIKa Verilog.
Orneparnuu ¢ Tpurrepamu Ha sizbike Verilog.
MynbpTuIiekcop, 1eMyJIbTHINIEKCOD, AeudpaTop.
CHABUTOBBIE PETUCTPBHI.

Pabora ¢ mamsTbIO.

udposast 06paboTka curHagIoB

9.1.4. Tembl 1a00paTOPHBIX padoOT
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1. Co3nanue npoekrta B Quartus II. Jlornueckue cxemsl.
2. CYeTYHnKHU U JETUTEIN YaCTOTHI.

3. Mammabl KOHeuHBIX cocTostHUM (FSM).

4. Unrepdetic SPI.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

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

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

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

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
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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