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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 quctummunsl: 51.B.01.15.

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 [1K-1.1. 3HaeT Tunoseie 3naet npuHOUIEl padotsl ¢ I10 ModelSim u

BBITIOJIHSTh METO/bl MATEMaTHYECKOTO Quartus
MaTeMaTU4YeCKOe U MOJIETIMPOBAHHS,

KOMIIBIOTEPHOE HCIIOJIb3yEMBIE B

MOJIETTUPOBAaHHUE CIIELUATU3UPYEMBIX

00BEKTOB U MPOLIECCOB  |IPUKIIATHBIX Iporpammax Jis
I10 TUIIOBBIM METOJUKAM |IIPOCKTUPOBAHUS U

JUTSL peIIeHUS pa3paboTku
HpO(l)CCCI/IOHaJII)HBIX PAANOTCXHUYCCKUX CUCTEM
3ajaq ITK-1.2. YMeeT BBITTOTHATH CriocoOeH mpoBecTH MOACIMPOBAHNE PAOOTHI

MojenupoBanue pu3ndeckux |mudpoBoro yctporctsa B cpeae ModelSim
00BEKTOB M MPOIECCOB C
UCTIOJIb30BaHUEM
CHEIHATH3UPOBAHHBIX
MPUKIIATHBIX TIPOTPAMM

[1K-1.3. Bnaneer TunoBeiMu  |CriocoOeH onucath Ha si3bike Verilog HDL
METOJIMKaMHU Pa3paboTKu POCThIC TU(POBBIE YCTPOUCTBA (CUETUHKH,
PaaNO3JIEKTPOHHBIX CPEACTB U | MYJIbTUILIEKCOPBI, MATUHBI KOHEUHBIX

UX COCTaBHBIX YACTEH, B TOM |COCTOSIHHM, TU(POBBIE GUIBTPHI U T.1I.).
YHCIIE C UCIIOJIB30BAaHUEM
MPUKJIAIHBIX TPOTrpamMM

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 AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Bceero CemecTtpbl
4acoB |8 cemectp|9 cemecTp

Bunbl yueOHOI esTenbHOCTH

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 28 2 26
npemnojasareJieM, Bcero
JIek1IMOHHBIE 3aHATUSA 10 2 8
[IpakTryeckue 3aHATUA 4 4
JlaGopaTopHbie 3aHITHS 12 12
KontpomnbHbie paboThl 2 2
CamocTrosiTeibHas padoTa 00y4aOmuxcs, B T.4. KOHTAKTHasi 107 34 73
BHeayJuTOpPHAas paboTa 00y4arolmmnXxcs ¢ npenojgaBarejieM, BCero
Harmmcanne pedepara 25 25
IToaroroBka K TECTUPOBAHUIO 39 9 30
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 12 12
[ToaroToBka K KOHTPOJIBHOM paboTe 31 31
IToaroTroBKa H caavya YK3aMeHA 9 9
O0mas Tpya0eMKOCTh (B 4acax) 144 36 108
Oo0mas TpynoeMkocTh (B 3.€.) 4 1 3

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
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tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlex. [Tpak. | JIa6. | Cam. Beero wacos dopmupyembie
Hazpanus pa3nenoB (TeMm) AUCUMILINHBI | 3aH., (6e3
q | 38H- pab. |pab., u sxsamena) KOMITETCHIIUH
8 cemecTp

1 Metononorus u MapupyT 2 - - 8 10 [IK-1
npoektuposanus Ha [TJIMC.
2 Oomue cBeeHust 00 MHTErpaIbHbIX - - - 13 13 [TK-1
CXeMax ¢ MporpaMMHUPyEMON
ctpykrypoit (UCIIC).
3 Crpykrypa CAIIP nus - - - 13 13 IK-1
npoektupoBanug Ha [TJINC.

Wroro 3a cemectp| 2 0 0 34 36

9 cemecTp

4 Crpyktypa CAIIP mis - - 4 8 14 IK-1
npoektupoBanug Ha [TJINC.
5 SI3bIku onucaHus HUPPOBBIX 8 4 8 24 44 [IK-1
yctpoiictB (Hardware Description
Languages - HDL).
6 OyHKIMOHANbHAS BepUDUKAIUSL - - - 16 16 [K-1
HDL-onucanuii.
7 CunresupyeMoctb HDL-onucanmii. - - - 16 16 IK-1
8 ApXUTEKTypa U CXEMOTEXHUKA - - - 9 9 IIK-1
ITJINC.

Utoro 3a cemectp| 8 4 12 73 97

Hroro| 10 4 12 107 133

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTIINHBI (B T.Y. IO JCKIIHSIM)

CornacoBaHa Ha noptane N2 72098

HasBanus paznenos (Tem) Coneprxanue paszienoB (Tem) Tpynoemxocts dopmupyembie
JUCLUAIUIMHEI JUCLUIUIAHBI (B T.4. IO JIEKLIUSAM) (neKuKOKHbIe KOMIIETEHIH
3aHATHSA), 4
8 cemectp
1 Metononorus u MmapupyT |MeTonosorus u MapupyT 2 IK-1
npoektuposanus Ha IIJIMC. |npoextuposanus na [IJIMC.
OcHOBHBIE 3TaIlbl IPOEKTUPOBAHUS
mdpoBsIx ycrporicT Ha [TJINC.
Hroro 2
2 O6uue cBeneHus oo MeTtononorusa u MapupyT 0 [TK-1
MHTETPaAJIbHBIX CXEMax C npoextuposanus Ha [TJINC.
IIPOrpaMMUpPYyEMOi OCHOBHBIE 3TaIlbl MPOSKTUPOBAHUS
ctpyktypoit (UCIIC). dposix ycrpoiict Ha [TJIUC.
Hroro -
4




3 Crpyktypa CAIIP nns Crpykrypa CAIIP nns 0 IK-1
npoextupoBanus Ha [IJIMC. |npoextuposanus Ha [IJIMC. O630p
IPOrPaMMHBIX CPEJCTB AJIs
npoektuposanus Ha [TJIUC.
Hroro -
Hroro 3a cemectp 2
9 cemecTp
4 Crpyktypa CAIIP mis Crpyxkrypa CAIIP mns 0 IK-1
npoektupoBanus Ha [IJIMC. |mpoextupoBanus Ha [TIJIMC. O630p
IIPOrpaMMHBIX CPEICTB IS
npoektuposanus Ha [IJIUC.
Hroro -
5 SI3b1kM onucaHus S3p1kH onMcaHus TU(POBBIX 8 IK-1
U(PPOBBIX YCTPOUCTB ycrpotictB (Hardware Description
(Hardware Description Languages - HDL). fI3p1k Verilog.
Languages - HDL). CunTakcuc s3pika Verilog.
Peanusanus anemMeHTapHbIX
U(PPOBBIX YCTPOUCTB HA S3BIKE
Verilog.
Hroro 8
6 OyHKIIMOHAIbHAS @yHKIMOHANbHAs BepUpUKaILUI 0 ITK-1
Bepudukanus HDL- HDL-onucanuii. MHCcTpyMEHT
ONHUCaHUM. MoaenupoBanus ModelSim.
Wuctpyment SignalTap.
Hroro -
7 Cuntezupyemocts HDL-  |Cunresupyemocts HDL-onucanuii. 0 IK-1
OIMCaHM. Hroro -
8 ApxuTekTypa u ApXUTEKTypa U CXEMOTEXHUKA 0 IK-1
cxemorexHuka [IJINC. [IJIUC. Cuctemsl ¢ UCHOIB30BAaHUEM
[JI1cC.
Hroro -
Hroro 3a cemectp 8
Hroro 10

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0MIE 5.3.
Tabauma 5.3 — KoutposapHblie paboTh

Ne .. | Bunel koHTpOabHBIX padot | TpynoemMkocTsb, 4

DopmMuUpyeEMbIE KOMIIETEHLIMU

9 cemecTp
1 |KOHTpOJ'ILHa}I pabota 2 IK-1
Hroro 3a cemectp 2
Hroro 2

HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.

5.4. J1aGopaTopHbIe 3aHATHS

Ta6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

Hazpanus pa3nenos (tem) HaumenoBanue 1abopaTopHbIX TpyI0eMKOCTS, 1 dopmupyembie
JVICTIATUTHHEI pabot py ’ KOMITETEHITHH
9 cemecTp
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4 Crpyxrypa CAIIP mis Coznanune npoekrta B Quartus 4 [TK-1

npoektuposanus Ha [TJIUC. II. JIornueckue cxeMmsl.

Hroro 4
5 SI3biku onucanus MUPPoBbIX | CUETUUKU U I€TUTENH 4 IK-1
yctpoiicts (Hardware YacCTOTBHI.
Description Languages - HDL). | Mamunb! koneunsix 4 IK-1

cocrosiHuil (FSM).
Hroro 8
Hroro 3a cemectp 12
Hroro 12

5.5. llpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaOIHIlE 5.5.
Tabmua 5.5. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanus paznenos (tem) | HaumeHoBaHMe MpakTHUUECKUX T dopmupyembie
JUCLUTIIINHBI 3aHATUN (CEMHHAPOB) PYAOCMKOCTE, 1 KOMIIETCHIINH
9 cemecTp
5 SI3bIkM onucaHus OcHOBHBIE 2JIEMEHTHI U QYHKIIUU 2 [K-1
IU(GPOBBIX YCTPOICTB s3bika Verilog.
(Hardware Description Onepauuu ¢ TpurrepamMu Ha 2 [K-1
Languages - HDL). s3pike Verilog.
Hroro 4
Hroro 3a cemectp 4
HUrtoro 4

5.6. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo y4eOHBIM MJIaHOM
5.7. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIMU IPEICTABIICHBI B

tabiuue 5.7.
Ta6ymma 5.7. — Buasl caMoCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIC KOMIIETEHITUN

HaszBanus pazaeno | Buael camocrositenbHoi | TpygoemMkocTs, | @opmupyemblie Dopmbl
(Tem) TUCIUTITHHBI paboThl q KOMIIETCHITUH KOHTPOJIA
8 cemectp
1 Meronosnorus u Hanwucanue pedepara 5 [K-1 Pedepar
MapaipyT ITonroroBka k 3 TIK-1 TectupoBanue
MPOSKTUPOBAHMSI HA TECTHPOBAHHIO
[JIAC. Hroro 8
2 O6mwme cBenenns o0 |Hanmcanue pedepara 10 [K-1 Pedepar
MHTCIPpAJIbHBIX CXEeMaxX | [loaroroBka K 3 [IK-1 TectupoBanue
C IPOTPaMMHUPYEMON | TECTUPOBAHHIO
ctpykrypoit (UCIIC). Utoro 13
3 Crpyktypa CAIIP Hamucanue pedepara 10 IIK-1 Pedepar
A1 IPOCKTUPOBAHUS | [TonroToBka K 3 [IK-1 TectupoBanue
Ha [UIAC. TECTHPOBAHHIO
Hroro 13
Uroro 3a cemectp 34
9 cemecTp
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4 Ctpykrypa CAIIP [ToaroroBka k 4 IK-1 JlabopaTopHas
JUTS IPOCKTHPOBaHUsL  |JabopaTopHO# padoTe, pabora
na [TJIMC. HaIMCaHUE OTYeTa
IToaroroBka x 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 TIK-1 Konrtponbnas
KOHTPOJIbHOH paboTe pabota
Uroro 8
5 SI3bIKM onmucaHusa IToaroroBka x 8 TIK-1 KonTponbhas
IM(POBBIX YCTPOUCTB | KOHTPOJIBHOM padboTe pabota
(Hardware Description |[Toaroroska k 8 IK-1 JlaGopatopHas
Languages - HDL). nabopatopHoii padore, pabota
HaIMCaHUE OTYeTa
IToaroroBka x 8 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 24
6 OyHKIMOHATbHAS IToaroroBka x 8 TIK-1 Konrtponbnas
Bepudukanus HDL- KOHTPOJILHOM paboTe pabota
OIUCAHUM. [ToaroToBKa K 8 IK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 16
7 CUHTE3UPYyEMOCTh [Toaroroska k 8 [IK-1 Konrtponbnas
HDL-onucaunuii. KOHTPOJILHOM paboTe pabota
IToaroroBka k 8 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 16
8 ApxuTekTypa 1 IToaroroska k 5 IK-1 KonTponbHas
cxemorexnuka [TJIUC. |koHTpoabHOM paboTe pabota
IToaroroBka k 4 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
Uroro 3a cemectp 73
ITonroroBka u ciaya 9 DK3amMeH
JK3aMeHa
Hroro 116

5.8. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTABICHO B Ta0IHIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLIUILINHBI, U BUOB

3aHATHI
Bunpl yueOHOI neaTebHOCTH
dopmupyembie
Jlek. Jlab. Cam. @OopMBI KOHTPOJIS
KOMITETEHIINH [Tpak. 3aH.
3aH. pao. pao.
ITK-1 + + + + KonTponpHas padora,

JlaboparopHas pabdota, Pedepar,
TectupoBanue, Jk3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH
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PeiiTuHroBasi cuctemMa He UCIOIb3YETCs
7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIITMOHHOE o0ecTieuyeHne TUCITUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Cremenko B.b. [IVIUC ¢upmer Altera: snemenTHas 6a3za, cucTreMa IPOSKTUPOBAHUS U SI3BIKU
onmcanus anmaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [DnexkTponnsii pecypc|: — Pexum noctymna:
http://e.lanbook.com/book/60976.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. 3otoB B. 1O. [IpoekTrpoBanmne BcTpanBaeMbIX MUKPOIPOLIECCOPHBIX cucTeM Ha ocHoBe [1JIMC
¢bupmpr XILINX®. - M.: I'opsiuas nunus-Tenekom, 2006. - 519¢. (manuuue B 6ubnuotexke TYCVYP - 41
9K3.).

2. Yrpiomos E. I1. Hudposas cxemorexnuka: YueOHoe mocodue st By30B. - 2-€ U31., nepepad. u
nort. - CI16.: BXB-Iletepoypr, 2004. - 782c. (nanuuue B 6ubmuotexe TYCVYP - 20 5k3.).

3. IIporpamMmMupoBaHue JTOTHYECKUX MHTETPAJIbHBIX CXeM: Y4eOHOe MeToauueckoe mocodue /
[TokamectoB /I. A., Kprokos f. B., Opasinees XK. T. — 2021. 101 c. [DnextponHsIil pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9628.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. [IporpaMmMupoBaHHe JOTHYECKUX HMHTErpajbHBIX cXeM: MeToauueckue yKazaHUs K
nabopatopaeim paboram / f. B. Kprokos, [[. A. [TokamecTtoB, XK. T. DpasineeB - 2014. 51 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/3898.

2. IIporpaMMupoBaHuEe JOTHUECKUX HHTETPalbHBIX cxeM: MeToaudyeckue yKa3aHUs IO
MIPOBEICHUIO TIPAKTUYECKUX 3aHATHH U OpraHU3alMK cCaMOoCTOATeNbHOM padoTsl / S. B. Kprokos, /1. A.
I[ToxamectoB, XK. T. OpasineeB - 2014. 77 c. [DaekTpoHHBIH pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/3901.

3. lludbposoii akcenmepomerp: MeTtoaudeckue ykazaHus K jgabopatopHoil padbore Ne§ mo
nucturmuHe «lIporpaMmmMupoBaHue JIOTHYECKUX HHTETpaibHbIX cxem» / A. A. EBcees, A. FO. AGpameHko
-2016. 9 c. [DnextponHBI pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6052.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydyeHUH NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI

8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

CornacoBaHa Ha noptane N2 72098 8


http://e.lanbook.com/book/60976
https://edu.tusur.ru/publications/9628
https://edu.tusur.ru/publications/3898
https://edu.tusur.ru/publications/3901
https://edu.tusur.ru/publications/6052
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

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

VYyebunasa ayautopus "LludgpoBas cBsa3p": ydueOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl MIPOBEACHUS 3aHSATUN MPAKTUYECKOTO THUMa, ydueOHas
ayAUTOpHUs JUISl TIPOBEACHUS 3aHATUN a00paTOPHOro THUIA, yueOHas aylIUTOpHUS ISl MPOBEICHHS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUA (BBIIOJHEHUSI KYPCOBBIX
paboT), moMenieHne AJsl MPOBEICHUS TPYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimmanna ynuna, a. 47, 309 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u uHmxe;

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

VYuebOnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUIST TPOBEICHHS 3aHITHH
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yueOHas
ayauTOpUs JJs NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEICHUS
3aHATUNA CEMHUHAPCKOro THIA, OMEIIeHUE ISl KypCOBOTO MPOEKTUPOBAHUS (BBIIOJIHEHHUS KYPCOBBIX
pabor), moMelieHue Ajsl MPOBEAEHUS TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuma, 1. 47, 309 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Huxe;

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

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 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, Bepmmnauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

CornacoBaHa Ha noptane N2 72098 9



- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;
- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHUSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHus
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 Metononorus u MapupyT IK-1 Pecgepar [IpuMepHBIii IEpeyeHs TeM
npoektuposanus Ha [TJIMC. 115 pedepaTos
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 Obmue cBeneHus 00 ITK-1 Pedepar [IpumepHBIii TIepeyeHb TeEM
MHTETPAJIBHBIX CXEMaxX C s pedpeparon
NPOrpaMMUPYEMOii CTPYKTYpoid TectupoBanue IIpuMepHBIil IepeyeHb
(MACIIC). TECTOBBIX 3aJaHUI
3 Crpyktypa CAIIP ans [IK-1 Pedepar [IpuMepHBIil nepeyeHs TeM
npoektupoBanus Ha [TJIUC. Ui pedepatoB
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
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4 Crpykrypa CAIIP nns [K-1 KoHntposbHas [IpumepHBIil nepeyeHb
npoextupoBanus Ha [1IJIVC. pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
5 A3biku onucanus mudposeix | TTK-1 KonTtponbnas [IpuMepHBIii TEpeUeHb
yctporictB (Hardware pabora BapUaAHTOB (3aaHui)
Description Languages - HDL). KOHTPOJIBHBIX paboT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
6 OyHKIMOHATbHAS [IK-1 Kountpoinbhas [IpumepHsIil nEpeUYEHb
Bepudukanus HDL-onucanmii. pabota BApUAHTOB (3aJaHUi)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHAIIMOHHBIX
BOIIPOCOB
7 Cunresupyemocts HDL- IK-1 KoHntpoinbHas [IpuMepHBIil nepeyeHb
OIMCaHUM. pabota BapHaHTOB (3a4aHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
8 ApXHUTEKTypa U IK-1 KonTponbsHas [IpumepHsIil nEpeyeHb
cxemorexHuka [IJINC. pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JUCLUILUIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HaTh | YMETh | BJIaJIETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Ha s3pike Verilog 00BsSBUTH MACCUB MeM U3 YETBIPEX 8-MU Pa3psAIHBIX PETHCTPOB MOXKHO C
MTOMOIIBI0 KOHCTPYKITUH:
a) reg [7:0] mem [3:0];
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0) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] 1;
r) wire r [7:0] [3:0];

2. B pesynbrare BoinosiHeHus omnepamuu d=!(4’b0110*4°b0111+4°b0101), d 6Gyner umeThb
3HaYeHUE:
a) 1°dl
6) 1°d0
B) 4°d0100
r)4’d1011

3. Jlus mepenadyu JaHHBIX MEXIY IByMsl ycTpoicTBamu (master u slave) mo untepdeiicy SPI
WCIOJIB3YIOTCS IIMHBIL:
a) miso, mosi, sclk, en, rst
0) miso, mosi
B) miso, mosi, preset, sclk
r) miso, mosi, sclk, ss

4. OObBsBICHBI IBE IEPEMEHHEBIE: Teg a; wire b;
[TpucBouTh ATUM NIEPEMEHHBIM 3HAYCHHUE 1’b1 MOXHO ¢ TOMOIIBIO KOJA:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"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 Oyner umets nepemennas C:
a) 3°’b101
6) 3’bl11
B) 3°b010
r) 3’b011

6. BpiOepuTe NMpaBHIBLHBIM BapUaHT OOBSBICHUS JIBYXMEPHOIO MacCHBa PETUCTPOB U3 8-MHU
AIIEMEHTOB:
a)reg [7:0] a;
0) reg a [2:0];
B) reg [7:0] a [2:0];
r) reg [2:0] a [7:0];

7. Uucno «-5» B OpsIMOM U JOTIOJIHUTEILHOM KOJIE:
a) 101; 010
6) 1101; 1011
B) 1011; 1101
r) 010; 101

8. Ilpu momaue Ha RS Tpurrep kombunanuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUECHUS
6) COpoC BBIXOAHOTO 3HAYCHUS
B) XpaHEHUE 3HAUYCHUS
r) DTO 3alpelieHHOe COCTOSHUE

9. KomMmeHTapuu Ha si3pike Verilog MOTYT HAUHMHATHCSI C CUMBOJIA:
a)$
o) "
B) //
r) #

10. TIpu o6bsiBneHuu peructpa reg [5:0]a=7"b1011011;
Peructp Oyzaer umeTh 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
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B) MoeT TobKo integer
r) Moxert u reg u wire
12. Bxoa MoayJis MOKET UMETh THII:
a) Moxer reg, He MOXKET wire
0) He MmoxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxert u reg u wire
13. Ha s3wike Verilog MaccuB mamMsTH rom U3 JI€CATH BOCbMH OMTHBIX CJIOB MOXHO OOBSIBHUTH C
MOMOIUIbI0 KOHCTPYKIUU:
a) reg [9:0] rom [7:0]
6) memory [7:0] rom [9:0]
B) memory [9:0] rom [7:0]
r) reg [7:0] rom [9:0]
14. KoncranTts! (mapametpsl) a=5 u b=3 Ha sbibike Verilog MOTYT OBITh OOBSBIICHBI:
a) a=5, b=3; parameter;
0) parameter a=5, b=3;
B) constant a=5, b=3;
r) a=5, b=3 constant;
15. Monynb-testbench 8 Modelsim comep>xut kox:
“timescale Ins/1ps;

initial
a=0;
#10
a=l1;
end
Uepes kakoe Bpemsi IepeMeHHas a MPUMET 3HaYeHue «1»?
a) Ips
0) Ins
B) 10ns
r) 10ps
16. Uto peanu3yeT KOHCTPYKIIHS, ONIMCAaHHAs Ha si3bIke Verilog.
always@(posedge clk)
R <=R>>1;
a) Cnour peructpa R Ha 1 pa3psin Bi1eBo
0) CnBur peructpa R Ha 1 pa3psin BripaBo
B) 3anuck B peructp R 3Hauenus 1°b’1
r) Bemonnenue onepanuu R «MHoro 60b111e) e TUuHUTIBI
17. Kakoe 3HaueHue OyaeT UMETh mepeMeHHast W:
reg [3:0] r=4’b1010;
wire [4:0] W;
assigin W = {r[2:0], 2’b11}
a) 5’b11010
0) 5’bl1
B) 5’b101011
r) 5’01011
18. Kakue onepanuu npeacTaBieHbl HIXKE:
CE»y «~», «||»
a) Ykaszatelnb, AelieHue, KOHKaTeHalus
0) ApudmeTrueckoe yMHOKEHHE, JIOTHUecKasi HHBepcus, mooburosoe 1
B) ApudmMeTnueckoe yMHOXKECHHE, TOOUTOBasi MHBEpcHs, jorudeckoe NJIN
r) YKasareinb, moOUTOBast HHBEPCHS, Jiorrnueckoe 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 mocie mosiBieHHs MIECTH
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20.

11.

12.

13.

14.

15.

16.

17

MIPSIMOYTOJIBHBIX UMITYJIbCOB Ha TUHUU clk?

a)2

0) 4

B) 6

r) 0

Kakoii THIOBOU dJIEMEHT ONUCHIBAET KO :

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 3aIUCh
0) D-Tpurrep ¢ aCHHXpOHHBIM COPOCOM M BXOJIOM pa3peIieHus Ha 3alucCh
B) RS-tpurrep co copocom u BX070M paspemieHus Ha 3amuch
r) D-Tpurrep ¢ acHHXpOHHBIM COpOCOM

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BOMIPOCOB

. Hatite onpenenenue [IJIMC. Hasnauenue u o6nacTh Mcmnonb3oBaHus. Ha3oBUTE OCHOBHBIE

napametps! [TJIMC.
VYerpoiictso TIJIUC.

. 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.

S3bIk ommcaHusa annapaTtypsl Verilog. ba3oBele MOHATHA: MOAYIb, MOPTHI, TUIBI JaHHBIX.
ITpuBecTH puMepbI UCTIOIB30BAHMSI TUIIOB JAHHBIX U IIOPTOB, OCHOBHBIE OTJIMYUSI.

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

BCIICCTBCHHBIX YHCCII. HpI/IMCpBI HCIIOJIb30BAHHA OCHOBHBIX OIICPAaTOPOB.

. SI3pIk onmcanus annaparypsl Verilog. [Iponenypnsiit 6510k always u HelpepbIBHOE OIMCAHHE,

0COOEHHOCTH HUCIIOJIb30BaHUA. biokupyromee u Heblokupytomee npucBoenue. I[Ipusenure
IIPUMEPBHL.

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

MCTIONIb30BaHUs U ONMCaHUs Ha s3bike Verilog.

Jaiite ompeneneHue (QyHKIMOHAIBHOMY MojaenupoBaHuio. Kakue 3amauu pemaiorcs B
nponecce wmonenupoBanua? HWcmonp3zoBanue ModelSim nns QyHKIMOHAIBHOTO
MOJICIIMPOBAHMSL, TTOCIIEIOBATEIBHOCTD JEMCTBUI TPH MoearpoBanuu. Uto takoe testbench?
JaiiTe ompezneneHue TecToBoMy Moayio. IIpuBenure mpumep TECTOBOTO MOJIYJS JTHO00TO
MPOCTOTO MPOEKTA, aiiTe MOACHEHHE ero paboTHI.

Haiite onpenenenue nnrepdeiicy nepenaun nanubix. Kakue nnrepdeiicsl nepenadn JaHHBIX
obiBaroT? 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-sanep. IIporpammusie u annapatasle IP-gapa U UX UCIOIB30BaHHUE.
IIpusenure npumepst IP-anep.

Haiite onpenenenus uudpoBoil 06paboTku curHanoB u 1uppoBoro currana. OCHOBHbBIE
obmactu npumenenus LIOC. Ocobennoctu ucnons3oBanus LHOC na IVIUC.

[udposas ¢punprpanus. Onucanue KUX ¢unprpa B BUAEC CTPYKTYPHON CXEMBI M Ha SI3BIKE
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Verilog.
9.1.3. [IpuMepHbBIii NepeyeHb TeM 1Jisl pedpepaToB

OteuectBenHble npoussoautenu [IJIMC

Kuraiickue [TJIMC ¢pupmbr Gowin

Kuraiickue I[TJIMC ¢pupmsr Shenzhen Pango Microsystems
Metonas! nporpamMmmuposanus [IJIMC

UcnonszoBanue [IJIMC B TenekoMMyHUKaLIUK

00630p cpenst npoektupoBanus [IJIMC Xilinx Vivado

AN o e

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

1. Peanu3oBath Ha s3pIke Verilog menuTtens 4acTOTHI C aCHHXPOHHBIM COPOCOM, YTOOBI MTOTYYUTh
TaKTOBBIMA CUTHaN ¢ yactoTtoi paBHou 1 I'u. Yactora BxomaHoro curnana 256 I'n. HapucoBats
SMIOPHI HANPSXKEHUH, TEMOHCTPUPYIOLINE padbOTy JEIUTEN.

2. PeanuzoBarh 16 — pa3psaHbIi CYETUUK C BO3MOXKHOCTBIO peBEpCUBHOTO cueta. Hampanenue
CYeTa yKa3bIBaeTCs JIOTHYECKUM ypOBHEM Ha Bxoje. Jlornueckuii HOJb — mpuOaBiseT eAUHHUILY,
Jlormueckas enMHUIIA — OTHUMAET.

3. Peanu3oBaTh BBIYUCIUTEIBHOE YCTPOMCTBO ISl CIOKEHUS, BBIYUTAHUS U YMHOXKEHUS TBYX
KOMIUIEKCHBIX YKCel. BXOJHBIMU TaHHBIMM JJISI YCTPOMCTBA SABIISIETCS YeThIpe 12-pa3psaaHbixX
yycia, rje NepBble JBa: peajbHOe U MHUMOE 3Ha4YeHHE MEePBOro 4ucia, MocleJHue JBa:
peaqbHOE U MHHUMOE 3HaueHue BTOporo yucia. O0bACHUTH BHIOOP paspsAHOCTU BBIXOJHBIX
JAHHBIX.

4. Jlana cxema, HEOOXOAMMO HAMKCATh KOJI, ONTUCHIBAIONINN CXEMY.

5. JlaH ko1, HEOOXOIUMO HAPUCOBATh CXEMY, OTIMCAHHYIO KOJIOM.

9.1.5. Tembl 1aG0paTOpPHBIX padoOT

. Coznanue npoekta B Quartus I1. Jloruueckue cxemsl.
CUeTyuky U JEIUTENH YaCTOTHI.
Mamunasl kKoHeYHBIX cocTossHul (FSM).

el S

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

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

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

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

Ha nepBom jeKIIMOHHOM 3aHATHHU MPENOoIaBaTellb JOJKEH ONpPeleIUTh OCHOBHbBIE LIETH U3YUESHHS
JTUCUUIIIMHBI, PEKOMEHA0BATh JUTEPATYPY IJIsl CAMOCTOSITEIbHOTO U3YUYEHUs, paccKazaTh O MOPSAKE U
METO/IMKaX MPOBEJACHUS 3aHATHII.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd 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 I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBaceTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYCHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMHU ONIOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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