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OK3aMeH 9
KonTtponbHbie paboTbl 9 1
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. V3ydeHne apXUTEKTYpbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPAMMHPYEMBIX JTOTHUYECKUX
MHTETPAJBHBIX CXEM, IPUHIUIIOB IPOSKTHUPOBAHUS IUPPOBBIX cxeM ¢ ucnoib3zoanueM [IJIMC, metonoB
U CPEJICTB OTJIAKU TAKHX CXEM, s3bIKa MPOEKTUPOBaHUs HU(POBbIX ycTpoiictB Verilog HDL.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne cTyAeHTaAaMH 3HAHUN B 00JJACTH NMPOEKTUPOBAHUS HUPPOBBIX CXEM C
ncnons3zoBanuem [IJINC.

2. IlpuobOpeTeHrne yMeHUN MPOEKTUPOBATH TEIEKOMMYHHKannoOHHBIE cucTeMbl Ha [IJIMC ¢
WCIIOIB30BaHUEM sI3bIKa onucaHus udposbix ycrporicts Verilog HDL.

3. OBnajeHue NpakTUYECKUMHU HAaBbIKaMU B 00JIaCTH pa3pabOTKU U OTJIaKU OIMMCAHUH HU(PPOBBIX
yctpoiicTB Ha s3bike Verilog HDL Ha ocHOBe mporpamMmMHOro o0ecriedeHus 3apyO0eXkHbIX GUPM H
OTJIAJIOYHBIX MOAyJiel ¢ ucnosbzoBanueM [IJIMC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

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

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

Nunexc quctummmunsl: 51.B.01.13.

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

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

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

Bunel yueOHOIl nesTenbHOCTH
JacoB |8 cemecTp |9 cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 28 2 26
npenojgaBarteyeM, Bcero
JIeKunoHHbIE 3aHATHS 10 2 8
[IpakTHyeckue 3aHATUA 4
JlaGopaTopHbIe 3aHATH 12 12
KoHnTponbHble paboThl 2 2
CamocTosiTesibHAsi padoTa 00y4aKl0IIMXCS, B T.4. KOHTAKTHAs 107 34 73
BHeayIMTOpHAasi padoTa 00y4yawIuXxcs ¢ mpenojaaBaresjieM, BCero
Hanucanue pedepata 25 25
[TonroroBka K TECTUPOBAHUIO 39 9 30
[ToaroToBka k mabopatopHo padboTe, HATMCAHUE OTYETa 12 12
[ToaroToBka Kk KOHTPOJIBHOM paboTe 31 31
IToaroroBka M ciava 3xk3amMeHa 9 9
Oo0masi Tpyn0oeMKoCTh (B 4acax) 144 36 108
O0mas TpyaoeMKocTh (B 3.€.) 4 1 3

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

CTpyKTypa IMCHUIUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOM NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlex. Bcero gacos
[Ipak. | JIa6. | Cam. dopmupyemsbie
Ha3Banus paznenoB (TeM) TUCHUILIINHBI | 3aH., (6e3
3aH., 4 | pab. |pab., u KOMTIETCHIINH
q HK3aMeHa)
8 cemecTp
1 Meronosorust 1 MapupyT 2 - - 8 10 ITKP-1
npoektupoBanus Ha [TJINC.
2 OO6mme cBeeHusT 00 MHTETPATLHBIX - - - 13 13 [TKP-1
CXeMax ¢ MpOorpaMMHUPyEMOU
crpykrypoit (UCIIC).
3 Crpyktypa CAIIP ans - - - 13 13 [TKP-1
npoektupoBanus Ha [TJIUC.
Uroro 3a cemectp| 2 0 0 34 36
9 cemecTp
4 Crpykrypa CAIIP nns - - 4 8 14 ITIKP-1
npoektupoBanus Ha [TJIUC.
5 S3b1ku onucaHus MUQPPOBBIX 8 4 8 24 44 ITKP-1
yctpoiictB (Hardware Description
Languages - HDL).
6 OyHKIMOHANbHAS BepU(pUKAIUL - - - 16 16 ITKP-1
HDL-onucanuii.
7 Cuntesupyemocts HDL-onucanmii. - - - 16 16 ITKP-1
8 ApXUTEKTypa U CXEMOTEXHHKA - - - 9 9 ITKP-1
[JINC.
Wroro 3a cemectp| 8 4 12 73 97
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Uroro| 10 | 4

| 12 | 107 |

133 |

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 pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpyroemkocThb

HasBanus paznenos (Tem) Copepxanue pa3aeson (TeM) dopmupyemsble
JUCLUILINHBI JUCLUIUIAHBI (B T.4. IO JIEKIHUIM) (7IeKUMOHHEIE KOMIIETEHIIUH
3aHATHSA), U
8 cemecTp
1 Metononorus nu mapmpyT |MeTogonorus u MapupyT 2 [TKP-1
npoexktuposanus Ha [TJIMC. |mpoexktuposanus Ha IIJIMC.
OcHOBHBIE 3TaIlbl IPOEKTUPOBAHUS
udpossix yctpoiicT Ha [TJIUC.
HUroro 2
2 OOmue cBeneHus o0 Mertoonorust 1 MapupyT 0 IIKP-1
MHTETPaJbHbIX CXEMax C npoektupoBanus Ha [TJIC.
POrpaMMHUPyEMOI OCHOBHBIE 3Talnbl IPOCKTUPOBAHUS
crpykrypoit (UCIIC). nudposeix ycrpoiicts Ha [TIJIUC.
Hroro -
3 Crpyktypa CAIIP nns Crpykrypa CAIIP nns 0 ITIKP-1
npoexTupoBanus Ha [IJIMC. |npoekrupoBanus Ha IIJIMC. O630p
IIPOrPaMMHBIX CPEJCTB AJIs
npoektupoBanus Ha [TJIMC.
Hroro -
Hroro 3a cemectp 2
9 cemecTp
4 Crpykrypa CAIIP mis Crpyxrypa CAIIP ms 0 [IKP-1
npoektupoBanus Ha [IJIMC. |npoexktupoBanus Ha [IJIMC. O630p
IIPOrpaMMHBIX CPEACTB IS
npoektupoBanusa Ha [TJIC.
Hroro -
5 SI3b1kM onucaHus SI3p1kM oMcaHUs TU(POBBIX 8 ITIKP-1
U(PPOBBIX YCTPOUCTB ycrpoiictB (Hardware Description
(Hardware Description Languages - HDL). f3p1k Verilog.
Languages - HDL). CunTakcuc s3pika Verilog.
Peanusanus snemMmeHTapHbIX
IU(PPOBBIX YCTPOUCTB HA S3bIKE
Verilog.
Hroro 8
6 OyHKIIMOHATIbHAS @OyHKIMOHANbHAS BepUpUKaIUL 0 ITIKP-1
Bepudukanus HDL- HDL-onucanuii. MacTpyMeHT
ONVCaHUMN. MoaenupoBanus ModelSim.
Wuctpyment SignalTap.
Hroro -
7 Cunrezupyemocts HDL-  |Cunresupyemocts HDL-onucanuii. 0 [IKP-1
OIMCaHM. Hroro -
4
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8 ApxuTekTypa u ApXUTEKTYpa U CXEMOTEXHHKA 0 ITKP-1
cxemorexHuka [IJINC. [IJIMC. Cuctemsl ¢ UCHOIB30BAaHUEM
[IAC.
Hroro -
Hroro 3a cemectp 8
Utoro 10

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0bOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0IMIIE 5.3.
Tabauna 5.3 — KoutpoapHblie paboTh

Ne .. | Bunel koHTpOnbHBIX padot | TpynoemMkocTsb, 4

DopmMuUpyeEMbIE KOMIIETEHLIMU

9 cemecTp
1 |KOHTpOJ'ILHa}I pabora 2 ITIKP-1
Hroro 3a cemectp 2
Hroro 2

5.4. J1aGopaTopHbIe 3aHATHS

HaumeHoBaHMe 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0mIE 5.4.
Tabmmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HasBanus paznenos (Tem) HanmenoBanue dopmupyemsbie
JUCLUTIINHBI 1abopaTopHbIX paboT Tpynoemkocts, 1 KOMITETCHIINH
9 cemecTp
4 Crpykrypa CAIIP nns Coznanue npoekra B Quartus 4 [IKP-1
npoektuposanus Ha [TJIMC. II. JIornyeckue cxeMsl.
Hroro 4
5 SA3biku onucanus TUPPOBbIX | CYSTUMKHU U ACTUTEITN 4 [IKP-1
yctpoiicts (Hardware YacCTOTHI.
Description Languages - HDL). | Mammnsr koneunsix 4 ITKP-1
cocrosiHuil (FSM).
Hroro 8
Hroro 3a cemectp 12
Hroro 12
5.5. llpakTnyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe NpaKTHYECKUX 3aHATHH (CEMUHAPOB) MPUBEACHO B Tabmwuie 5.5.
Tabmuia 5.5 — HamMeHOBaHUE MPAKTUICCKUX 3aHITHIA (CEMUHAPORB)
Hazpanwus pa3nenos (Tem) HaumeHnoBanue nmpakTuyeckux dopmupyemsble
IUCIAILINHBI 3aHATHN (CEMUHAPOB) Tpynoemrocts, 4 KOMIIETEHIINHU
9 cemecTp
5 SI3bIkK onMcaHus OCHOBHBIE 2JIEMEHTHI U QYHKIIUH 2 [TKP-1
U(GPOBBIX YCTPOICTB s3bika Verilog.
(Hardware Description Onepanuu ¢ Tpurrepamu Ha 2 [TKP-1
Languages - HDL). s3pike Verilog.
Hroro 4
Hroro 3a cemectp 4
Hroro 4

5.6. KypcoBoii npoexkT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM ITaHOM
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5.7. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadiuue 5.7.

Tabnuia 5.7 — Buabsl caMoCcTOSITeNEHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUN

HasBanus paznenoB | Buasl camoctositensHol | TpynoeMkocTs, | @opMupyembie Dopmbl
(TeM) TUCHIUTUTAHBI paboThI q KOMITCTCHITNH KOHTPOJIA
8 cemecTp
1 Metononorus u Hanwucanue pedepara 5 [IKP-1 Pedepar
MapmpyT IToaroroBka k 3 IIKP-1 TectupoBanue
MPOSKTUPOBAHMSI HA TECTHPOBAHHIO
[JIAC. Hroro 8
2 O6mwme cBenenust o0 |Hamucanwue pedepara 10 ITKP-1 Pedepar
HMHTCTPAJBHBIX CXEMaX | [[onroToBka K 3 ITKP-1 TectupoBanue
C IPOTPaMMHUPYEMON | TeCTUPOBAHUIO
crpykrypoit (UCIIC). Utoro 13
3 Crpykrypa CAIIP Hamucanue pedepara 10 [TKP-1 Pedepar
AL IPOCKTUPOBAHMUA | [JoATOTOBKA K 3 IIKP-1 TectupoBanue
Ha [UIAC. TECTUPOBAHHIO
Hroro 13
Hroro 3a cemectp 34
9 cemecTp
4 Crpyxrypa CAIIP ITogroroska k 4 [TKP-1 Jlaboparopnast
JUIS IPOEKTUPOBaHUs  |J1abopaTopHOii padore, pabota
Ha [JIMC. HAIlMCaHUE OTYETA
IToaroroBka x 2 TIKP-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBka k 2 [IKP-1 KonTtponbsHas
KOHTPOJIbHOM pabote pabora
Htoro 8
5 SI3bIku onucaHus ITonroroska k 8 [TKP-1 KonTposbHas
U(POBBIX YCTPOMCTB  |KOHTPOJILHOM padboTe pabora
(Hardware Description |TJoaroroska x 8 [IKP-1 JlaGoparopHas
Languages - HDL). nabopaTopHoii padoTe, pabota
HalMCcaHUe OTYeTa
IToaroTroBka k 8 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
6 OyHKIHOHAIbHAS [ToaroroBka k 8 ITKP-1 KonTtponbsHas
Bepudukanus HDL- KOHTPOJIbHOM pabote pabora
OIIMCAHHUH. IToaroTroBka k 8 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Uroro 16
7 CUHTE3UpPyEMOCTD [ToaroroBka k 8 ITKP-1 KonTtponbsHas
HDL-onucanwmii. KOHTPOJIbHOM pabote pabora
IToaroTroBka k 8 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Uroro 16
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8 ApxuTekTypa u [Togroroska k 5 [IKP-1 Kontposbnas
cxemorexHuka [IJIMC. |koHTposibHOI paboTe pabora
ITonroroBka K 4 [IKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 9
Hroro 3a cemectp 73
ITonaroroBka u caaua 9 OK3aMeH
JK3aMeHa
Hroro 116

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBEeTCTBUE KOMIIETCHIIUM, (POPMUPYEMBIX MPU U3YUYCHHUH TUCIHUIUIUHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B TabuIIe 5.8.

Tabnuna 5.8 — CooTBETCTBUE KOMIETCHIIHMH, ((OPMUPYEMBIX TIPHU U3YUYECHUH JUCIUTLINHBI, U BUOB
3aHATUN

Bunbl yueOHOIl esTenbHOCTH

dopmupyembie

Jlexk. JIa0. Cam. DopMBI KOHTPOJISL
KOMIIETEHIIUU IIpax. 3aH.
3aH. pao. pao.
ITKP-1 + + + + Koutponbnas paboTa,

JlaGopartopnast pabota, Pedepar,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHMIIINHBI
7.1. OcHOBHAas IMTEpaTypa

1. Cremenko B.b. ITJIMC ¢upmbr Altera: anemeHnTHast 6a3a, cuctreMa IPOSKTUPOBAHUS U A3BIKU
onmcanus anmaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [DnexkTponnsiii pecypc]: — Pexum moctymna:
http://e.lanbook.com/book/60976.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. 3otoB B. IO. [IpoekTpoBaHne BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe ITJIMC
¢upmbl XILINX®. - M.: INopsiuas nunus-Tenexom, 2006. - 519¢. (nanuuue B Oubnuotexe TYCVYP - 41
9K3.).

2. Yrpiomos E. I1. [ludposas cxemorexHuka: Yue6HOe mocodue At By30B. - 2-€ U3]1., Tepepad. u
nor. - CII16.: BXB-IletepOypr, 2004. - 782c. (nannuue B 6udnuoreke TYCVYP - 20 5k3.).

3. IIporpammupoBaHue JOTMYECKUX MHTETPAJbHBIX cXeM: YueOHOe MeToguueckoe rnocoodue /
IToxamectoB /1. A., Kprokos . B., Opabsnees XK. T. — 2021. 101 c. [DnexTpoHnHsIii pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9628.

7.3. YueOHO-MeTOIN4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

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

2. [IporpaMMupoBaHNEe JOTHUECKUX HHTETPalbHBIX cxeM: MeTonudyeckue yKa3aHUs IO
MPOBEJICHUIO TIPAKTHYECKUX 3aHATHH M OpraHU3alMKM CaMOCTOATeNbHOM padoTel / S. B. Kprokos, /1. A.
IToxamectoB, XK. T. DOpasineeB - 2014. 77 c. [DaekTpoHHBIH pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/3901.
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3. lludbposoii akcenmepomerp: MeToaudeckue ykazaHus K jgabopatopHoil pabore Ne8 mo
nucturmuHe «lIporpaMmupoBaHue JIOTHYECKUX HHTETpadbHbIX cxem» / A. A. EBcees, A. FO. AGpameHko
- 2016. 9 c. [DnextponHHBI pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/6052.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Yuebnas aynutopus "LludpoBas cBsa3p": ydueOHass ayauTopus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayJuTOpus IS MPOBEACHUS 3aHITUN MPAKTUUYECKOTo TUMa, yueOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUU 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s MpPOBEICHUS
3aHSATUNA CEMHUHAPCKOrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUs TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE TS
MPOBEJEHUS TEKYIETro KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE JJIsi CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna 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;

- Microsoft Office 2010 u HIXE;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

VYuebnas ayautopus "LludpoBas cBia3p": ydueOHas ayquTOpHs JJIsl MPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIA, yueOHast ayauTOpHUs ISl IPOBEACHUS 3aHATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1abOpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUST KYPCOBBIX
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pabor), moMeleHue Ajsi MPOBEAEHUs TPYNIOBBIX U UHANBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 47, 309 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmMHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

- Microsoft Office 2010 u Huxe;

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmeiickas, 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.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- 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
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MPH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMHpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCHHHJII/IHOﬁ

CornacoeaHa Ha noptane N2 68099 9



KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJIS M OLICHOYHBIE MATEPHATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 MeTtoaonorust 1 MapuIpyT TTKP-1 Pedepar [IpuMepHBIi IEpedYeHb TEM
npoektupoBanus Ha [TJINC. s pepeparon
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 OGuiue cBeneHus 0o [IKP-1 Pedepar [IpumepHbIii nepedeHs TeMm
MHTETPAIbHBIX CXeMax C Ui pedepatoB
NPOrpaMMHUpPYEMO¥i CTPYKTYpOU TectupoBanue [IpumepHBIil nEepedyeHb
(CIIC). TECTOBBIX 3aJaHUI
3 Crpyktypa CAIIP nns [IKP-1 Pedepar [IpuMepHBIii IepeyeHs TeM
npoektuposanus Ha [TJIMC. s pepeparoB
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
4 Crpyxkrypa CAIIP nns [TKP-1 KontponbHas [IpumepHsIil nEpeYEHb
npoektupoBanus Ha [IJIMC. pabota BApUAHTOB (3aJaHUi)
KOHTPOJIBHBIX paboT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 SI3wikm onucanus mudposeix | [TKP-1 KonTponbsHas [IpumepHBIil nEpeyYeHb
yctpoiicts (Hardware pabota BapHaHTOB (3aaHUI)
Description Languages - HDL). KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
6 OyHKIMOHATIbHAA ITKP-1 KonTtponbhas [IpumepHbIil nEepedyeHb
Bepudukanus HDL-onucanui. pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
7 Cuntezupyemocts HDL- [IKP-1 KontponbHas [IpumepHsIil nEpeYEHb
ONHUCaHUM. pabota BapHaHTOB (3aaHUIA)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX

BOIIPOCOB
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8 ApxuTekTypa u [IKP-1 KoHntposbHas [IpumepHBIil nepeyeHb
cxemorexHuka [IJINC. pabora BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN

DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUIIIMHE TpuBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka Baie 3a OM MJIAHUPYEMBIX pPe3yIbTaTOB 06yquI/m
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIE YMEHHUH UITN HABBIKOB WU
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHue HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CHUCTEMATHUYECKH | CHCTEMATUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yYMEHHUE HaBBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZEpKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbIe | CHOPMUPOBAHHOE YCIELHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUe yMEHHue CHUCTEMaTHUYECKOe
CYMMBI 0aJII0B 3HAHUS NpUMEHEHNE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHualie
(HEeyJOBIETBOPUTENBHO) | LJTU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpainarscs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUYEHHBIH 2JIEMEHT COAEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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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 JOKA3aTCIbHO
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.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. Ha s3pixe Verilog 00b5BUTH MacCB mem U3 YEThIpEX 8-MU Pa3psIHBIX PETHUCTPOB MOXKHO C
MOMOIIIbI0 KOHCTPYKIIUU:

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

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

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

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

. B pesynbrare Boimonnenus omnepauun d=!(4’b0110*4’b0111+4°b0101), d 6yner umers
3HaYCHUE:

a) 1°d1

6) 1°d0

B) 4°’d0100

r)4’d1011

. Jns mepenaun maHHBIX MEXAY IBYMs ycTpoiicTBamu (master u slave) mo unrepdeiicy SPI
WCIIONB3YIOTCS IIMHBIL:

a) miso, mosi, sclk, en, rst

0) miso, mosi

B) miso, mosi, preset, sclk

r) miso, mosi, sclk, ss

. OOBsBIICHBI ABE IEpEMEHHBIE: Teg a; wire b;

[TpucBoUTh ATHM MepeMEeHHBIM 3HaYeHHe 1’bl MOKHO ¢ MOMOIIIBIO KOJA:
a) assign a=1’bl; always @* b=1’bl;

0) assign b=1°bl1; always @* a=1"bl;

B) assign a=1’b1; assign b=1"bl;

r) always @* a=1’b1; always @* b=1"bl;

. wire [2:0] C; assign C =~(3’b010+3°b001 + 3°b010);

Kakoe 3nauenue Oynet umeth nepemenHas C:

a) 3’b101

6) 3’bl11

B) 3°b010

r)3’b011

. BeibepuTte mpaBUIbHBIA BapuaHT OOBSIBICHUS ABYXMEPHOTO MAacCHBAa PETUCTPOB U3 8-MU
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];

. Uncno «-5» B MpSIMOM U TOTIOTHUTEILHOM KOJI€e:

a) 101; 010

6) 1101; 1011

B) 1011; 1101

r) 010; 101

. IIpu mongaue Ha RS Tpurrep kom6unanuu (S=0, R=1) npoucxoaur:

a) YcTaHOBKa BBIXOHOTO 3HAYCHUS
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6) COpoC BBIXOAHOTO 3HAYCHUS
B) XpaHEHUE 3HAUYCHUS
r) DTO 3alpelieHHOe COCTOSHUE
9. KomMmeHTapuu Ha si3pike Verilog MOTYT HAUMHATHCSI C CUMBOJIA:

a)$
o)
B) //
r) #

10. TIpu o6bsiBneHun peructpa reg [5:0]a=7"b1011011;
Peructp Oyaer umeTh 3HaUCHHE:
a) 1011011
6) 011011
B) 1101101
r) 101101

11. Bbixoa Moaysisi MOKET UMETh THIT:
a) Moxer reg, He MOXKET wire
0) He MmoxeT reg, MoXxeT wire
B) MoeT TobKo integer
r) Moxer u reg u wire

12. Bxox MoayJis MOKET UMETh THII:
a) Moxer reg, He MOXKET wire
0) He moxeT reg, MoxeT wire
B) MoeT TobKo integer
r) Moxer u reg u wire

13. Ha s3wike Verilog MaccuB mamsTH rom U3 JIECATH BOCbMH OMTHBIX CJIOB MOXHO OOBSBHUTH C
MOMOUIbI0 KOHCTPYKIHUU:
a) reg [9:0] rom [7:0]
6) memory [7:0] rom [9:0]
B) memory [9:0] rom [7:0]
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 comepxut kox:
“timescale Ins/1ps;

initial
a=0;

a=l1;

end

Uepes kakoe Bpemsi IepeMeHHas a MPUMET 3HaYeHue «1»?

a) Ips

0) Ins

B) 10ns

r) 10ps
16. Uto peanu3yeT KOHCTPYKIIHS, ONIMUCAaHHAs 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 601b111e» e TUuHUTIBI
17. Kakoe 3HaueHue OyaeT UMETh mepeMeHHast W:

reg [3:0] r=4’b1010;
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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 HUKE:
CE» «~», «||»
a) Ykaszatelnb, AefieHue, KOHKaTeHalus
0) ApudmeTrueckoe yMHOKEHHE, JIOTHUecKasi HHBepcus, mooburosoe 1
B) ApudMeTnueckoe yMHOXKECHHE, TOOUTOBasi MHBEpCHs, jorudeckoe NJIN
r) YKasareinb, moOUTOBast HHBEPCHS, Jiornueckoe U
19. Ha s3pike Verilog peann3oBaHa KOHCTPYKITHS:
reg [1:0] k=2"b0;
always @(posedge clk)
k<=k+1’bl;
Kakoe 3HaueHue B JeCATUYHOM BHUJE OyaeT UMETh perucTp k mociie mosiBieHHs MIECTH
MPSIMOYTOJIBHBIX UMITYJIbCOB Ha TUHUU clk?
a)2
0) 4
B) 6
r) 0
20. Kakoii THIIOBOH 3JIEMEHT OIMUCKHIBAET KOI:
module flip flop (
input clk, reset,en,
input d,
output reg  q
);
always @ (posedge clk or posedge reset)
if (reset)
q<=0;
else if (en)
q<=d;
endmodule
a) CuaxpoHHbIi D-TpHrrep co cOpocom M BXOJI0M pa3peiIeHus Ha 3aIUCh
0) D-Tpurrep ¢ acCHHXpOHHBIM COPOCOM M BXOJIOM pa3peIieHus Ha 3alucCh
B) RS-tpurrep co copocom u BX070M paspenieHus Ha 3aMuch
r) D-Tpurrep ¢ acCHHXpOHHBIM COpOCOM

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. Jaiitre onpenenenue [IJIMC. Haznauenune u 001acTh ucmonb3oBanus. Ha3oBuUTEe OCHOBHBIE
napametps! [TJINC.

2. Ycrpotictso [IJINC.

3. bazoBwie noruueckue cxemol M, WJIN, HE, RS- u D-tpurrep. O60o3HaueHue, onucanue
MPUHIUIIOB PabOThI, TAOIULIBI HCTUHHOCTH.

4. Onucanue IIJIMC ¢upmer Intel. CewmeiictBa IIJIMC, ux Ha3HaueHUS U TUIOBHIE
XapaKTEPUCTHUKHU.

5. SI3bIk omucanus anmapatypsl Verilog. bazoBbie moHATHS: MOIYJb, TOPTHI, TUIBI JAHHBIX.
ITpuBecTH puMepbI UCTIOIB30BAHMSI TUIIOB IAHHBIX U IIOPTOB, OCHOBHBIE OTJIMYUS.

6. S3pik omumcanus anmapatypsl Verilog. OCHOBHBIE ONepaTopbl, MPEACTABICHUE LENBIX U
BELIECTBEHHBIX uncell. [IpuMepsl nCob30BaHNs OCHOBHBIX OIIEPAaTOPOB.

7. SI3bik onucanus annaparypsl Verilog. IlponenypHsiii 610k always U HempepbIBHOE ONHMCAHUE,

0COOEHHOCTH HUCIIOJIb30BaHUA. biokupyromee u Heblokupytomee npucBoenue. [Ipusenure

IIPUMEPBHL.

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

. [JaiiTe onpenenenne MalMHbl KOHEUHBIX COCTOSIHMM. ONUcaHue v MpUMEP UCIOJIb30BaHUS.

. [locTossHHOE W omepaTHBHOE 3alOMHHalONmee ycTpoicTBO. OTan4us, 0COOEHHOCTH

S ©
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13.

14.

15.

16.

17.
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WCIIOJIH30BaHUS U ONTUCAHUs Ha si3bike Verilog.

Haiite ompenenenue GyHKIIMOHAILHOMY MojaelupoBaHuio. Kakue 3amaum pemiaroTcs B
npomnecce wmonenupoBaHus? HWcmonws3zoBanume ModelSim ans ¢GyHKOHOHAIBHOTO
MOJICIIMPOBAHUS, TTOCJIEIOBATEILHOCTh ICUCTBUI TP MoJienpoBannn. Uto Takoe testbench?
[aiiTe ompenenenue TecToBoMy Moayiwo. [IpuBenure mpuMep TECTOBOTO MOIYJs JIIOOOTO
IIPOCTOTO MPOEKTA, AaiTe MOSICHEHUE ero padoThI.

[aiite onpenenenue nunrepdeiicy nepenaun nanabix. Kakue uaTepdeiicsl nepegayn JaHHBIX
owrBaroT? VX oTnuums u 061acTh ucnosib3oBanus. OcCOOCHHOCTH peanu3aiuu uHTepdeiicon
nepenayn nqanubix Ha [TJIMC.

[TocnenoBatenpublii mepudepuitnpli nHTEpdeEric nepenaun aaHubix (SPI). CtpykTrypa
COEJIMHEHUH, BHYTPEHHEE YCTPONUCTBO U TUIIBI UcTioinHeHus. Peanuzanus SPI uaTepdeiica Ha
s3pike Verilog.

Hanite onpenenenus [P-snep. [Iporpammubie n annapatHbeie [P-sapa U UX Ucnonab30BaHUE.
[TpuBeaute npumepsl [P-sanep.

Haiite onpenenenuss nudpoBoid 00paboTKu cuTHAIOB U IHppoBoro curHaia. OCHOBHBIE
obnactu mpumenenus L{OC. Ocobennoctu ncnonb3zoBanus [{OC na [TJINC.

Hudposas dunsTpanus. Onucanue KX Gunbtpa B BUE CTPYKTYPHOU CXEMBI U Ha SI3bIKE
Verilog.

9.1.3. IIlpuMepHbBIii NepeyeHb TeM 1Jisl pedpepaToB

OteuectBenHble npoussoautenu [IJIMC

Kuraiickue ITJIMC ¢pupmsr Gowin

Kuraiickue [TJIMC ¢pupmbr Shenzhen Pango Microsystems
Metoas! nporpamMmmuposanus [IJIMC

UcnonszoBanue [IJIMC B TenekoMMyHUKaLIUK

00630p cpenst npoektupoBanus [IJIMC Xilinx Vivado

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

. PeanmzoBatp Ha s3p1ke Verilog menuTtens 4acTOTHI C aCHHXPOHHBIM COPOCOM, YTOOBI TTOTYYUTh

TaKTOBBIMA CUTHaN ¢ yacToTtoi paBHou 1 I'u. Yactora BxomaHoro curnana 256 I'n. HapucoBats
SMIOPHI HANPSKEHUH, IEMOHCTPUPYIOLINE padbOTy JEIUTENS.

. PeanuzoBath 16 — pa3psaHbIil CYETYMK C BOBMOXKHOCTBIO peBEpCUBHOrO cuera. HampasieHnue

cYeTa yKa3bIBaeTcs JIOTHYECKUM ypOBHEM Ha Bxoje. Jlornueckuii Hob — mpuOaBiseT eAUHHUILY,
Jlormueckas enMHUIIA — OTHUMAET.

. Peann3oBars BRIYHCIMTEIHHOE YCTpOfICTBO IJIA CIIOKCHH, BBIYUMTAHUA U YMHOXKCHHA OBYX

KOMIUIEKCHBIX YHCel. BXOOHBIMU TaHHBIMM JIJISI YCTPOMCTBA SABIISIETCS YeThIpe 12-pa3psaHbixX
yycia, rje NepBble JBa: peajbHOC U MHUMOE 3HaUY€HHE MEePBOro 4ucia, MocleJHUue JBa:
peasbHOE U MHHUMOE 3HaueHue BTOporo yucia. OObACHUTH BHIOOP paspsSAHOCTH BBIXOJHBIX
JAHHBIX.

Jlana cxema, HEOOXOIMMO HAIUCATh KOJI, ONUCHIBAIOIINHA CXEMY.

. JlaH Koz, He0OX0IMMO HAPUCOBAThH CXEMY, OTTMCAHHYIO KOJIOM.

9.1.5. Tembl 1a00paTOPHBIX padoOT

. Coznanue nmpoekta B Quartus I1. Jlornueckue cxemsl.
. CYeT4MKH U AEIUTETN YaCTOTHI.

Mamuasl KoHeUHBIX cocTossHui (FSM).

9.2. MeTonnueckne peKOMeHIalUN

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

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

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

Ha nepBoM JeKIIMOHHOM 3aHATHHU MPENOaBaTellb JOJKEH ONpPeIeIUTh OCHOBHbBIE LIETH U3YUECHHS
JTUCHUTIIMHBI, PEKOMEHA0BATh JUTEPATYPY IJIsl CAMOCTOSITEIbHOTO U3YUYEHUs, pacckazaTh O MOPSAKE U
METO/IMKaX MPOBEJCHUS 3aHATHII.

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

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPeYeHbh KOTOPHIX yKa3zaH B Tabmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

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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