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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.

Monynb quctumiinH: Moy HanpaBIeHHOCTH (TIPpOQuIIs).

Nunexc quctumiunsl: 51.B.02.09.

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

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIIETCHIIUH JUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

[TKP-1. Ciocoben [TKP-1.1. Ymeer cTpouth YMeeT npoBOANTh aHAJIU3 U CUHTE3
BBIIIOJIHATH buznueckue u JIOTUYECKHUX YCTPOMCTB, CHHTE3UPOBATH C
MaTeMaTHYECKOe MaTeMaTHYECKUE MOJIEIN HCIIOJIb30BAaHUEM COBPEMEHHOM
MOJIETTUPOBAaHHE MOJYJIEH, y3J10B, OJIOKOB MHUKPOIJIEKTPOHHON 3JIEMEHTHOM 0a3bI
00BEKTOB U MPOLIECCOB | PaIMOTEXHUUYECKUX uu(poBbIE YCTPOHUCTBA.
10 TUIIOBBIM METOJUKAM, | yCTPOKCTB U CUCTEM.
B TOM 4HCJIC C [TKP-1.2. Bnaneer HaBbikamMu |BrazneeT HaBbIKaMH MPaAKTUYECKOM pabOTHI €
HCIIOJIB30BaHUEM KOMITBIOTEPHOI'O 71a00paTOPHBIMH MAaKETaMH aHAJIOTOBBIX U
CTaHapTHBIX IIAKCTOB | MOAENMPOBAHUSA. U(PPOBBIX YCTPONUCTB, METOJIAMH
HPUKIaAHBIX IIPOrpaMM KOMITBIOTEPHOT'0 MOJEIUPOBAHUSA

(bu3nUecKUX MPOLECCOB MpH Mepeaye
MHPOPMALINHU; TEOPETHUECKUMH U
HKCHEPUMEHTATBHBIMU METOAAMU
UCCJIEIOBAHMS C LIEJIbI0 OCBOEHUS HOBBIX
NEPCHEKTUBHBIX TEXHOJIOTUI 00paboTKH
U(PPOBBIX CUTHAJIOB.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

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

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 1O BUAAM YUYSOHOM eI TeIbHOCTH

o Bcero |CemecTpbl
Bunel yueOHOIM nesTeIbHOCTH
4acoB |8 cemecTp
KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 20 20
JlaGopaTopHblie 3aHATHS 8 8
CamocTodaTtenbHas paboTa NoJi pyKOBOJICTBOM MperoiaBaTess 8 8
KoHTponbHbIE paboThI 4
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 115 115
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
CamocrosTenbHOe U3yUeHHE TeM (BOIIPOCOB) TEOPETHUECKOMN YacTH 59 59
JUCITUTLTAHBI
[ToaroToBka K KOHTPOJIBHOM paboTe 38 38
[ToaroToBka k 1abopatopHoi padbore 10 10
Hanucanue otdera no naboparopHoii padbote 8 8
IlonroToBKa U cAava YK3aMeHA 9 9
Oo0mas TpynoeMKoCTh (B 4acax) 144 144
Oo0mas TpyroemMkocTh (B 3.e.) 4 4

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

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesSTeIbHOCTH NMPUBEICHA B
tabnuue 5.1.

Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Cam. | Bcero uacos (6e3
Hazpanwust pa3nenos (tem) JIa6. | Kontp. | CPII, ( . dopMupyembie
pal., | IpOMEeKyTOUHOU
IUCIAILINHBI pab. | pad. q, KOMIIETEHIINHU
q aTTeCTaluu)
8 cemectp
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1 Hudpossie normueckue - 4 2 10 16 [TKP-1
CXEMBI
2 OCHOBHBIE 3JIEMEHTHI U - 1 16 17 [TKP-1
bynkumm s3p1ka Verilog
3 Tpurrepsl - 1 10 11 [IKP-1
4 MynbTHILIIEKCOD, 4 1 20 25 [IKP-1
JeMYJIbTHILIEKCOP,
nenmdpaTop, CYSTIUK
5 CaBHUTOBBIE PETUCTPHI, 4 1 16 21 ITKP-1
CUETUYHUK
6 Bepudukanus npoekTos ¢ - 1 6 7 ITIKP-1
nomoIisio Modelsim
7 Jlornyeckui aHamM3aTop - 1 4 5 [TKP-1
SignalTap II
8 MegaWizard - - 4 4 ITKP-1
9 MaruHa KOHEYHBIX - - 6 6 [IKP-1
COCTOSTHUI
10 Moaynu namsitu - - 7 7 TIKP-1
11 ®unbrpanus [JIMC - - 8 8 TIKP-1
12 CornacoBanue Monyen - - 8 8 [IKP-1
Utoro 3a cemectp| 8 4 8 115 135
Utoro| 8 4 8 115 135
5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI
Copepxanue pa3aenoB (TeM) AUCHUILIIMHBI IPUBEIEHO B Tabnuiie 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCITUTIIMHBI
Hassanus pasnenos Conepsxanue pasznenoB (tem) qucuuriuabl | CPIL, g Popmupyembie
(TeM) TUCIUTITUHBI KOMIIETEHIINH
8 cemectp
1 Hudporsie OO6mmue cBefeHus 00 MHTErPaIbHBIX CXEMaX ¢ 1 ITKP-1
JIOTUYECKUE CXEMBI nporpammupyemoii crpykrypoit (MCIIC).
Knaccudukarus nndpoBbIx MEKpOCXeM
Apxurektypa u cxemorexnuka [1JINC. 1 [TKP-1
Cucremsl ¢
ucnonb3zoBanuem [IJIMC
Uroro| 2
2 OCHOBHBIE IEMEHTHI U | MeTo10710Tus M MapUIpyT NPOEKTUPOBAHUS HA 1 [IKP-1
¢ynkuuu s3eika Verilog |IIJIMC. OcHOBHBIE 3Tanbl MPOSKTUPOBAHUS
mdpoBsIx ycrporicts Ha [IJIUC
Hroro 1
3 Tpurrepsl Flip-Flop, Tpurrep uyBCTBUTENbHBIN K 1 IIKP-1
OTpUIaTeNIbHOMY (DPOHTY CUTHAJIa TAKTOBOM
YaCcTOTBI, TPUTTEP C ACHHXPOHHBIM COPOCOM,
TPUTTEP C CHHXPOHHBIM COPOCOM, TPHUTTEP C
BXOJIOM pa3pellieHus Ha 3aMUCh
Hroro 1
4 MybTUILIEKCOD, S3b1kK onMcaHus MUQPPOBHIX YCTPOUCTB 1 ITKP-1
JEMYJIbTUILIEKCOP, (Hardware Description Languages - HDL)
nemudpaTop, CUETIUK Urtoro| 1
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5 Casurossie peructpsl, |Ctpykrypa CAIIP nns mpoektupoBaHus Ha 1 [TIKP-1
CUETUYHUK [JINC
Hroro 1
6 Bepudukanus Hanucanue monyneit Testbench, unrepdeiic 1 IIKP-1
MPOEKTOB ¢ moMomipo  |Modelsim
Modelsim Utoro| 1
7 Jlornueckwuit Pa6ota B SignalTap II 1 ITKP-1
ananuzarop SignalTap 11 Urtoro| 1
8 MegaWizard Cosznanue monyneit B MegaWizard 0 ITKP-1
Hroro -
9 MaruHa KOHEYHBIX Peanuzanust MaliviH KOHEYHBIX COCTOSIHUH B 0 TTKP-1
COCTOSIHUI [JINC
Hroro -
10 Moaynu naMsTi Peanuzanus moxyneit namsaru B [TJINC 0 TIKP-1
Hroro -
11 @unprpanus [JIMC  |Peanuzanus ungpoeix ¢uistpos B [IJIMC 0 [IKP-1
Hroro -
12 CornacoBanue CornacoBanue moayneit B Verilog 0 IIKP-1
MOZYJIEU Hroro -
Uroro 3a cemectp| 8
HUroro| 8

5.3. KonTposbHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOTHI MPUBEIEHBI B Ta0muLe 5.3.
Tabmuma 5.3 — KontpoabsHbie paboThl

No .. Buibl KOHTPOJIBHBIX paboOT TpynoemMKocCTs, 4 PopmHpyenmbre
KOMIIETEHIIUHN
8 cemectp
1 |KontposbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 ITKP-1
MPOBEPKOI
2 |KontponbHas paboTa ¢ aBTOMaTU3MPOBAHHOM 2 IIKP-1
IIPOBEPKOM
Hroro 3a cemectp 4
Hroro 4
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (tem) HanmenoBanue T dopmupyemble
IMUCIUTLIINHEI 71a00paTOPHBIX paboT PYOCMKOCTD, KOMIIETCHIINU
8 cemecTp
4 MynbTHILIIEKCOD, CueTuuKH U JeNnuTeNnu 4 ITKP-1
JeMYJIbTUILIEKCOP, AemH(paTop, [4acTOThI
CUYETUHK Hroro 4
5 CasuroBble peructpsl, cuetyuk | Co3znanue npoekra B Quartus 4 [IKP-1
II. JIornueckue cxempl
Uroro 4
Hroro 3a cemectp 8
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Hroro

8

5.5.KoHTpoab camocTosiTeIbHOI padoThl (KYpCcOBOil NPOeKT / KypcoBasi pabora)

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPEICTABIIECHBI B

tabmuue 5.6.
Tabnuma 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Hassanus paznenoB | Buasl camoctositensHol | TpynoeMkocTs, | @opMupyemblie
DopMBbI KOHTPOJIA
(Tem) TUCHIUTLTAHBI paboThl q KOMITCTCHITHH
8 cemectp
1 [udppossie CamocTosTenbHOoe 6 [TKP-1 TectupoBanue,
JIOTUYECKHUE CXEMBI | M3y4YeHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCTIATUTAHBI
IToaroroBka x 4 [IKP-1 KonTponbhas
KOHTpPOJIbHOM paboTe pabora
Hroro 10
2 OCHOBHBIE CamocrosiTensHOE 12 ITKP-1 TectupoBanue,
AJIEMEHTHI U n3y4yeHue TeM (BOIpocoB) DK3aMeH
(GYHKITUH sI3bIKA TEOPETHUECKOMN YacTu
Verilog JUCITUTUTIHBI
IToaroroBka x 4 [IKP-1 KonTponbhas
KOHTPOJIBHOU paboTe pabota
Uroro 16
3 Tpurrepsl [ToaroroBka k 4 ITKP-1 KonTponbnas
KOHTPOJILHOH padoTe pabota
CamocTosiTennbHOE 6 ITKP-1 TectupoBanue,
n3ydeHue TeM (BOIpOoCoB) DK3aMeH
TEOPETUYECKON YacTH
JTUCIUILTAHBI
Hroro 10
4 Mynbrumnekcop, |Ilogroroska k 6 [TKP-1 JlaboparopHas
JEMYJIBTUIUICKCOp,  |JlabopaTopHOU padoTe pabota
Aetndparop, Hanucanne otyera no 4 ITKP-1 Otuer no
CYCTIMK nabopaTopHoi paboTe nabopaTopHOH
pabore
CamocTosiTenbHOoe 6 [IKP-1 TectupoBanue,
M3Yy4YEeHHE TEM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YacCTH
JTUCIUTLTAHBI
[ToaroroBka k 4 [TKP-1 KoHntponbHas
KOHTPOJILHOH padoTe pabota
Hroro 20
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5 CnBuroBslie [ToaroroBka k 4 ITKP-1 JlaboparopHas
PETUCTPBI, CUETIHK |J1abopaTopHO paboTe pabota
Hanucanne otyera no 4 ITKP-1 Ortuer no
naboparopHoit pabote nabopaTtopHOit
pabote
CamocTosiTenbHOe 4 ITKP-1 TectupoBanue,
M3y4YEeHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YacTH
JTUCIUTLTAHBI
[ToaroroBka k 4 [TKP-1 KonTponbshas
KOHTPOJILHOHM paboTe pabota
Hroro 16
6 Bepudukanus CamocrosiTenpHOE 4 [TKP-1 TectupoBanue,
IIPOEKTOB C U3y4eHue TeM (BOIPOCOB) OK3ameH
nomo1kio Modelsim | TeopeTrueckoii yactu
JUCIUTLTAHBI
[Toaroroska k 2 ITKP-1 Konrtponbnas
KOHTPOJILHOHM padoTe pabota
Hroro 6
7 Jlornueckuit CamocTosiTenbHOe 2 ITKP-1 TectupoBanue,
aHaJIN3aToP U3y4eHue TeM (BOIPOCOB) OK3amMeH
SignalTap II TEOPETHUUECKOMN YacTu
JTUCIUTLTAHBI
[ToaroroBka k 2 ITKP-1 Konrtponbnas
KOHTPOJILHOHM paboTe pabota
Hroro 4
8 MegaWizard CamocTosiTenbHOe 2 ITKP-1 TectupoBanue,
M3Yy4YEeHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YacTH
JTUCIUTLTAHBI
[ToaroroBka k 2 [TKP-1 KonTponbhas
KOHTPOJILHOHM padoTe pabota
Hroro 4
9 Mamuna CamocrosiTensHOE 4 [TKP-1 TectupoBanue,
KOHEYHBIX U3y4eHue TeM (BOIPOCOB) OK3amMeH
COCTOSIHUI TEOPETUYECKOU 4acTu
JTUCIUTLTAHBI
[Toaroroska k 2 ITKP-1 Konrtponbnas
KOHTPOJILHOHM paboTe pabota
Hroro 6
10 Monynu namsatu | CaMOCTOSITENIBHOE 5 ITKP-1 TectupoBanue,
M3y4YEeHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YacCTH
JTUCIUTLTAHBI
[Toaroroska k 2 ITKP-1 Konrtponbnas
KOHTPOJILHOHM paboTe pabota
Hroro 7
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11 ®unprpanus CamocTosTenbHOoe 4 ITKP-1 TectupoBanue,
[JI1C U3y4EeHHE TeM (BOIIPOCOB) OK3amMeH
TEOPETUYECKON YacTH
JTUCTIATLTAHBI
IToaroroBka x 4 [IKP-1 KonTponbhas
KOHTPOJIBHOU paboTe pabora
Hroro 8
12 CornacoBanue CamocTosTenbHOoe 4 ITKP-1 TectupoBanue,
MOayJeH n3y4yeHue TeM (BOIpocoB) DK3aMeH
TEOPETUYECKON YacTH
JTUCTIATLTAHBI
IToaroroBka x 4 [IKP-1 KonTponbhas
KOHTPOJIBHOU paboTe pabora
Htoro 8
Hroro 3a cemectp 115
IloaroroBka u cmavua 9 DK3aMeH
HK3aMeHa
Hroro 124

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIIMHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHSITUH
Bunel yueOHOM nesTeNbHOCTH
®opmHpyemeie JTa6 Ca DOopMbI KOHTPOJIA
. M.
KOMITCTCHIIMH KonT.Pa6. |CPII P P
pao. pao.
ITKP-1 + + + + Kontponbnas padota, JlaboparopHas
pabora, OtueT no nmabopaTopHOi padoTe,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHroBas cucrema He UCTIOIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHMIIINHBI
7.1. OcHOBHAas IMTEpaTypa

1. IIporpaMmMupoBaHUE JOTHUYECKUX HHTETpalibHBIX cxeM: MeTonudyeckue yKa3aHUs IO
MIPOBEACHUIO MPAKTHUECKUX 3aHITHI U OpraHu3anuu camocrositenabHoi padotel / S. B. Kprokos, JI. A.
[ToxamecToB, XK. T. Dpasiaees - 2014. 77 c. JJlocTtyn u3 TUYHOrO KaOWHETA CTYyACHTA. [ DJIEKTPOHHBINA
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/3901.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Makcounn, K. IIpoexkrupoBanue Ha [IJIMC. Kypc monogoro Goiina : yuednoe nocodue / K.
Makcpuna. — Mocksa : IMK IlIpecc, 2010. — 407 c. HocTyn u3 JMYHOTO KaOWHETa CTYJEHTA.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/60987.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI
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https://edu.tusur.ru/publications/3901
https://e.lanbook.com/book/60987

1. Haabwu, 3. [IpoekTupoBanue BctpanuBaeMbix cuctem Ha [IJIMC / 3. HaBabu ; mepeBon ¢
anrymiickoro B. B. ConoBseBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c¢. [locTyn u3 TMYHOTO KaOWHETa
CTyJIeHTa. [ DNeKTpoHHBIN pecypc|: — Pexxum moctymna: https://e.lanbook.com/book/73058.

2. IIporpaMmMupoBaHie JOTMYECKUX HHTETpalbHBIX cXeM: MeToquueckue yKa3aHUS K
nabopatopubiM pabotam / 5. B. Kprokos, /1. A. TlokamecToB, XK. T. Opasinees - 2014. 51 c¢. Joctyn u3
JTUYHOTO KaOWMHeTa CTyJaeHTa. [DIEKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/3898.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecnieyeHne

1. IToxamectoB [.A. [IporpamMmmMupoBaHHE JTOTHYECKUX HMHTETPaIbHBIX CXeM: [DIEKTPOHHBIN
pecypc]: anexrponnsiii kypc. Tomck: @10, TYCVYP, 2020. (nocTyn U3 TUYHOT0 KAOMHETA CTY/ICHTA) .

7.5. CoBpeMeHHbIe TPpOo(eccHoOHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

2. eLIBRARY.RU: kpynHeiimuii poccuiickuii ”HGOPMALMOHHBINA NOPTaJ B 00JaCTH HAYKH,
TEXHOJIOTHH, MEAUIIUHBI 1 00pa3oBanus (https://www.elibrary.ru);.

3. DBC «JlaHby»: 3MEKTPOHHO-OMOIMOTEUHASI CUCTEMA U3/IaTenbcTBa «JIaHbY»
(https://e.lanbook.com/). JIocTym U3 TUYHOTO KaOMHETA CTYACHTA.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI

8.1. O0mue TpedGOBaHUS K MATEPUAIbHO-TEXHUYECKOMY M MPOrPaMMHOMY 00ecriedeHuIo
AUCHUTLIUHBI

YueOHble ayaIUTOPUU AJS NMPOBEIACHHS 3aHITHNH Ta00OpaTOPHOrO THIA, TPYNIOBBIX U
WHIUBHUAYAIbHBIX KOHCYIbTAlUMW, TEKYILIETO KOHTPOIS M MPOMEXKYTOYHON aTTecTaluu, I
CaMOCTOSITENIbHOM paboOThl CTYJIECHTOB

634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 207 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Be6-xamepa - 6 miT.;

- Haymauku ¢ MukpodoHoM - 6 miT.;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;
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https://e.lanbook.com/book/73058
https://edu.tusur.ru/publications/3898
https://lib.tusur.ru/ru/resursy/bazy-dannyh
(https://www.elibrary.ru);
https://workprogram3.tusur.ru/«Лань»<br>(https://e.lanbook.com/).
https://workprogram3.tusur.ru/«Лань»<br>(https://e.lanbook.com/).

8.2. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

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

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepHaﬂLHO-TeXHI/I‘leCKOE obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hasparus pasnenos (Tem) @opwHpyembie ®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
JUCUUTIIUHBI KOMIIETEHIIUH
1 Ludpossie nornyeckue [IKP-1 KoHntpoinbHas [IpuMepHBIil nepeyeHs TeM U
CXEMBI pabota TECTOBBIX 3aJJaHUI HA
KOHTPOJIBHBIE pa0OTHI
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOITPOCOB
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2 OCHOBHBIE 3JIEMEHTHI U [TKP-1 KonTponbsHas [IpumepHBbIil nEpeYEHb TEM U
byHKIMY si361Ka Verilog pabora TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE PA0OTHI
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
3 Tpurrepsl [IKP-1 KoHnTtponbHas [IpuMepHBIil nepeyeHsb TeM 1
pabora TECTOBBIX 3aJIaHUH Ha
KOHTPOJIbHBIE PAOOTHI
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 MyJnpTHILIEKCOP, [IKP-1 KoHnTtponbHas [IpuMepHBIil nepeyeHpb TeM U
JEeMYJIbTUILIEKCOD, pabora TECTOBBIX 3a/laHUi Ha
nermudpaTop, CYETINK KOHTPOJIbHBIE PA0OTHI
Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no Tewmbl 1a00opaTopHBIX PabOT
nabopatopHoit
pabote
5 CBUTOBBIE PETUCTPHI, [IKP-1 KoHntpoinbHas [IpuMepHBIil nepeyeHb TeM U
CUYETUUK pabota TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHBIE pabOTHI
JlaboparopHas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer o Tembl 1a0opaTopHbIX pabOT
nabopaTtopHOit
pabote
6 Bepudukanus npoekTos ¢ IIKP-1 KonTponbHas [IpuMepHBIi IEpeYeHb TEM U
nomo1isio Modelsim pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHBIE PAOOTHI
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX

BOIIPOCOB
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7 Jlornueckuil aHaIM3aTOP [IKP-1 KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
SignalTap II pabota TECTOBBIX 3aJaHUI HA
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
8 MegaWizard ITKP-1 KonTponbsHas [IpumepHbIil nEpeYeHb TEM U
pabora TECTOBBIX 3aJIaHUH Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
9 MainHa KOHEYHBIX TIKP-1 KonTponbHas [IpumepHBbIil nEpeYeHb TEM U
COCTOSIHUI pabora TECTOBBIX 3aJJaHUI HA
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 Moaynu naMsTi TTKP-1 KonTponbHas [IpumMepHbIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI HA
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
11 ®unbrpanus [JIMC ITKP-1 KonTponbsHas [IpumMepHBIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
12 CornacoBanue MoJynieit TTKP-1 KontponbHas [IpumMmepHbIil IEpedyeHb TEM U
pabota TECTOBBIX 3a/1aHUI Ha
KOHTPOJIbHBIE PaOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX

BOITPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEJbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeNeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

NUCHUIIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Ha s3pike Verilog 00BSABUTH MAaCCHB Mem U3 YETHIPEX 8-MH pa3psIHBIX PETHUCTPOB MOXKHO C
MOMOUIbI0 KOHCTPYKIUU:
a) reg [7:0] mem [3:0];
0) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] 1;
r) wire r [7:0] [3:0];
2. B pesynprate BeimonHeHus omnepamuu d=!(4’b0110*4°b0111+4°b0101), d 6yner umeTh
3HaYEHUE:
a) 1’dl;
6) 1°d0;
B) 4°d0100;
r)4°d1011;
3. Jna mepenaun maHHBIX MEXIY ABYMs ycTporcTBamu (master u slave) mo maTepdericy SPI
MCIOJIB3YIOTCS IIMHBI:
a) miso, mosi, sclk, en, rst;
0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
4. OObBsBICHBI ABE NIepeMEeHHBIE: reg a; wire b; [IpucBouTs 3TUM nepeMeHHBIM 3HaueHue 1°bl
MO>KHO C ITOMOIIBIO KOJa!
a) assign a=1’b1; always @* b=1"bl1;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"b1; assign b=1"b1;
r) always @* a=1’bl; always @* b=1"bl
5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemenHas C:
a) 3°b101;
6) 3’blll;
B) 3°b010;
r) 3’b011;
6. BriOepuTe mpaBUIbHBIA BapHaHT OOBSBJICHHS JNBYXMEPHOT'O MAacCCHBA PETUCTPOB U3 8-MHU
AIIEMEHTOB:
a)reg [7:0] a;
0) reg a [2:0];
B) reg [7:0] a [2:0];
r) reg [2:0] a [7:0];
7. Yucno «-5» B NpSIMOM U JOTIOJIHUTEIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;
8. Ilpu momaue Ha RS tpurrep komOunamuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUYCHUS;
6) COpoC BBIXOTHOTO 3HAYEHUS;
B) XpaHEHHUE 3HAYCHUS,
r) DTO 3alpelieHHOe COCTOSHUE ;
9. KommenTtapuu Ha si3bike Verilog MOryT HAaUMHATHCSI C CHMBOJIA:
a)$;
0) "
B) //;
r) #;
10. Ilpu oOwsiBnenun peructpa reg [5:0] a=7"b1011011;
a) Peructp Oyner uMmeTh 3HAUCHUE:
6) 1011011;
011011;
B) 1101101;
r) 101101;
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11. K ynciy oCHOBHBIX OonpeesieHHbIX npou3BoauTeasiMu napamerpoB [IJIMC, oTHocuTc:
a) Bpems HenpepbIBHON pabOThI
0) TakToBas yacTtoTa
B) O0BEM BCTPOCHHOTO 3JIEMEHTA MU TAHUS
r) KonnuecTBo 1oruyeckux 3JeMeHTOB
12. Tunosas IIJIMC umeer:
a) SSD nuck
0) CuctemMy COeTMHEHUN PJIEMEHTOB
B) BcTpoeHHBI 351eMeHT MUTaHus
r) HDD nauck
13. Daement LUT B IIJIMC no cBoeit cyTu 310
a) Tabnuiia ICTUHHOCTH
0) Ycunurenn
B) YMHOXHTEIb
r) Tpansucrop
14. Kako# u3 3TUX S3BIKOB MojAepkuBaet padory c [IJIMC
a) Java
6) VHDL
B) Python
r) Pascal
15. Ilpu momade Ha BXonbl dnemMenTa «Jloruueckoe M» 3nauenui «1» u «0» Ha BeIXOHME OymeT
YCTaHOBJICHO 3HaYCHHE
a) «1»
0) «0O»
B) Heonpenenennoe 3naueHue
r) Beicokuit ummnenanc
16. OrpunarensHoe unciao «1111», 3anucanHHoe B IPSIMOM KOJI€ COOTBETCTBYET ACCATHYHOMY
YHUCITY
a)-3
0) -1
B) -5
r)-7
17. KommenTtapuu Ha si3bike Verilog MOryT HaUMHATBCSI C CHMBOJIA
a)$
o) "
B) //
r) #
18. Kakoe 3HaueHue He MOKET MPUHUMATh OJTHOPa3psAIHAs IIIMHA
a)0
0) 1
B) U
r)z
19. Omeparop «|» Ha s3p1Ke VerilogaTo
a) [Toburosoe NJIN
0) Jlornueckoe NJIN
B) [To6uToBoe U
r) Jlormueckoe U
20. Omeparop JOTUYECKOTO C/IBUTa BIPABO Ha si3bIke Verilog o003HauaeTcs Kak
a) —
0) =>
B) >
r) >>

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BOMIPOCOB

1. Ha s3pike Verilog 00bsBUTH MAaCCHUB mem U3 YETHIPEX 8-MU pa3psAIHBIX PETUCTPOB MOXKHO C
MOMOIIBIO0 KOHCTPYKLUU:
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 pesynprate BeimonHeHus onepamuu d=!(4’b0110*4°b0111+4°b0101), d 6ynetr umeTh
3HaYeHUE:
a) 1’dl;
6) 1°d0;
B) 4°d0100;
r)4°d1011;
3. Jnsa mepenauu maHHBIX MEXIy ABYMs ycTporcTBamu (master u slave) mo maTepdericy SPI
WCIOJIB3YIOTCS IIMHBIL:
a) miso, mosi, sclk, en, rst;
0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
4. OObBsABICHBI ABE NIEpeMEHHBIC: reg a; wire b; [IpucBouTs 3TUM nepeMeHHBIM 3HaueHue 1°bl
MO3KHO C ITOMOIIBIO KOJa:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"b1; assign b=1"b1;
r) always @* a=1’bl; always @* b=1"bl
5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemennas C:
a) 3°b101;
6) 3’bl11;
B) 3°b010;
r) 3’b011;
6. BriOepuTe mpaBUIbHBIA BapUaHT OOBSBJICHHS JNBYXMEPHOT'O MAacCCHBA PETUCTPOB U3 8-MHU
AIIEMEHTOB:
a)reg [7:0] a;
0) reg a [2:0];
B) reg [7:0] a [2:0];
r) reg [2:0] a [7:0];
7. Yucno «-5» B NIpSIMOM U JOTOJHUTEIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;
8. Ilpu momaue Ha RS tpurrep komOunamuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUCHUS;
6) COpoC BBIXOTHOTO 3HAYEHUS;
B) XpaHEHHUE 3HAYCHUS,
r) DTO 3alpelieHHOe COCTOSHUE ;
9. KommenTtapuu Ha si3bike Verilog MOTyT HAaUMHATHCSI C CUMBOJIA:
a)$;
0) "
B) //;
r) #;
10. Ilpu oOwsiBnenun peructpa reg [5:0] a=7"b1011011;
Peructp Oyzaer umeTh 3HaUCHHE:
a) 1011011;
6) 011011;
B) 1101101;
r) 101101;

9.1.3. IlpuMepHbBIii NepedyeHb TEM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OThHI

IIporpaMMupoBaHUE JTOTUYECKUX UHTEIPAIIBHBIX CXEM
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1. K uncity 0OCHOBHBIX OonpeAesieHHbIX npou3BoauTenamMu napamerpos [IJIMC, oTHocures:
a) Bpems HenpepbIBHON pabOThI
0) TakToBas yacTtoTa
B) O0BEM BCTPOCHHOTO 3JIEMEHTA MU TAHUS
r) KonnuecTBo 1oruyeckux 3JeMeHTOB
2. Tunosas ITJIMC nmeer:
a) SSD nuck
0) CuctemMy COeTMHEHUN PJIEMEHTOB
B) BcTpoeHHBI 351eMeHT MUTaHus
r) HDD nauck
3. Dnement LUT B ITIJIMC no cBoel cyTu 310
a) Tabnuiia ICTUHHOCTH
0) Ycunurenn
B) YMHOXHTEIb
r) Tpansucrop
4. Kakoii u3 3TuX S3bIKOB ToaziepxxuBaet padoty ¢ [IJIMC
a) Java
6) VHDL
B) Python
r) Pascal
5. Ilpu momade Ha BXoabl dnemMeHTa «Jloruueckoe M» 3Hauenui «1» u «0» Ha BeIXOHME OymeT
YCTaHOBJICHO 3HaYCHHE
a) «1»
0) «0O»
B) Heonpenenennoe 3naueHue
r) Beicokuit ummnenanc
6. OrpunarensHoe uncio «1111», 3anucaHHOe B MPSIMOM KOJI€ COOTBETCTBYET JAECATUUYHOMY
YHUCITY
a)-3
0) -1
B) -5
r)-7
7. KomMmeHTapuu Ha si3pike Verilog MOTYT HAUMHATHCSI C CUMBOJIA
a)$
o) "
B) //
r) #
8. Kakoe 3HaueHue He MOXKET MPUHUMATh OJJHOPa3psAIHAs IIMHA
a)0
0) 1
B) U
r)z
9. Omneparop «|» Ha s3b1Ke VerilogaTo
a) [Toburosoe NJIN
0) Jlornueckoe NJIN
B) [To6uToBoe U
r) Jlormueckoe U
10. Omepartop JOTHYECKOro CIBUTa BIPABO Ha s3bIKe Verilog 0003HaYaeTcst Kak
a) —
0) =>
B) >
r) >>

9.1.4. Tembl 1a00paTOPHBIX padOT

—_

CUeT4HKH U JENUTETH YaCTOTHI
2. Coznanue npoekra B Quartus II. Jlornueckue cxembl
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3aMycy BEOMHAPOB MyOIHUKYIOTCS B AJIEKTPOHHOM KypCe 0 TUCIUTUIMHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJIaM 1Jid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nui ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB

Kareropuu oby4aromuxcs

Buasl 1o0MOIHUTENBHBIX OLICHOYHBIX
MaTepuaioB

DopMBbI KOHTPOJISL U OLIEHKHU
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHUsIMH cTyXa

TecThl, TUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPpOC 110 TCPMUHAM

[IpeumymiecTBEHHO yCTHAs
MpoBepKa (MHIAUBUIYATHHO)

C HapylLIEeHUSIMH OIIOPHO-
JIBUTaTEJIBLHOTO alapara

Pewrenne quCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCEMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTAaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, TUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE€ OTBETBI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAFOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajgaamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMH 310POBbA U HUHBAJINI0B

Jns nui ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbS U MHBAJIUJOB IpeaycMaTpUBaETCs
noctynHasi popma npeaocTaBiIeHUs 3a/1aHUi OLIEHOYHBIX CPEJICTB, @ UMEHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— 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 3TaIOB.
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