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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 3HAHUW B 00JAaCTH MPOCKTUPOBAHHSA IU(PPOBBIX CXEM C
ucnons3oBanuem [1JIMC. — [IpuobpeTeHne yMeHu MpOEeKTUPOBATh TEIEKOMMYHHUKAITMOHHBIE CUCTEMBI
Ha [TJIUC c ucnonp3oBaHueM si3bika onucanus udpoBsix yctpoicTB Verilog HDL. — Onanenue
MPaKTUYECKUMU HaBbIKaMU B 00JIaCTH pa3paOOTKH U OTIAJAKH ONMUCAHUN HU(PPOBBIX YCTPONUCTB Ha S3bIKE
Verilog HDL Ha ocHOBe mporpaMMHOTO oOecrniedeHus 3apyO0ekHbIX GUPM H OTIAAOYHBIX MOJYJIEH C
ncnons3zoBanuem [IJINC.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

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

Monynb quctumivH: Moyis HanpaBleHHOCTH (mMajor).

Nunexc quctummmunel: 51.B.01.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben
BBITIOJIHATH
MaTeMaTu4ecKoe 1
KOMITBIOTEPHOE
MOJICIIUPOBAHHE
00BEKTOB U MPOLIECCOB
110 TUIIOBBIM MECTOAUKaAM
JUISL peILICHUs
po(heCcCHOHATLHBIX
3a1a4

[1K-1.1. 3naeT npuemsl
MaTEeMaTHYECKOIo U
KOMIIBIOTEPHOIO
MOJICIIUPOBAHUS OOBEKTOB 1
IIPOLIECCOB 10 TUIIOBBIM
METOJIMKaM

3HaeT, KaKk MPOBOJUTh MATEMAaTUYECKOE U
KOMIIBIOTEPHOE MOJIEIUPOBAHUE JIOTHYECKUX
YCTPOICTB € UCIIOJIb30BAHUEM COBPEMEHHOM
MHUKPORJICKTPOHHOH 3JIEMEHTHON 0a3bl

IIK-1.2. YMmeeT BBIIOIHSTE
MaTeMaTU4eCKoe U
KOMITHIOTEPHOE
MOJICIIMPOBAHNE OOBEKTOB U
MIPOIIECCOB 110 TUTIOBBIM
METOAMKAM JIJISl PEIICHUS
poeCCHOHAIIBHBIX 33724

YMeeT BBIOHATh MaTEMATHIECKOE
MO/JICIIMPOBAHUE aHAIOTOBBIX U ITUPPOBBIX
YCTPOUCTB, (PU3MUYECKUX TPOIIECCOB MPH
nepeaade nHGpopManuu B
TEJIEKOMMYHHUKAIIHOHHBIX CETSIX U CUCTEMAax

ITK-1.3. Bnaneer npuemamMu
MaTEMaTH4ECKOIrO U
KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS OOBEKTOB U
IIPOLIECCOB 10 THUIOBBIM
METOJIMKAM JUIsl PELLICHUS
npodecCUOHATBHBIX 3a1a4

Bnaneet HaBbikamMu pabOThI B CUCTEMAX
mozenuposanus [IJINC

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
Bunbl yueOHOM nesTebHOCTH Beero | CemecTper
4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 62 62
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHSA 14 14
JlaGopaTopHbie 3aHITHS 20 20
CamocrosiTeibHas padoTa 00y4alOMINXCs, B T.4. KOHTAKTHasI 46 46
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
ITonroroBka K 3a4eTy ¢ OLICHKOM 16 16
[ToaroroBka K TECTUPOBAHUIO 14 14
[ToaroroBka k 1abopaTopHoOit paboTe, HaMKCaHUE OTYETa 8 8
[TonroroBka K KOHTPOJILHOU paboTe 4 4
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 4 4
O0mas TpyaoeMKoCTh (B 4acax) 108 108
OO0mas TpynoemMKkocTh (B 3.e.) 3 3

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CtpyKkTypa IUCHUIUIMHBI MO pa3zienaM (TeMaMm) U BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.

Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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Jlek. Cam. |Bcero yacos
[Tpak. | Jlao. dopmupyembie
HasBanus pasnenos (TeM) JUCHUILIMHEL | 3aH., pao., (e3
3aH., 4 | pao. KOMITETCHITHT
q q 9K3aMEHA)
7 cemecTp

1 O6uue cBeneHns: 00 HHTErpaIbHBIX 2 2 4 6 14 IK-1
cXeMax ¢ MporpaMMHUpyeMoi
ctpyktypoit (UCIIC)
2 Meronosiorus ¥ MapupyT 2 - - 4 6 [K-1
npoektupoBanus Ha [TJIMC
3 Crpykrypa CAIIP nus 2 - 4 6 12 [IK-1
npoektupoBanud Ha [IJIMC
4 S13p1kM onMcaHUs LHU(POBBIX 16 10 8 10 44 IIK-1
yctpoiictB (Hardware Description
Languages - HDL)
5 @yHKIMOHANbHAS BepUpUKAIUSL 2 2 4 12 20 IK-1
HDLonucanunii
6 CunrezupyeMoctb HDL-onucanmit 2 - - 4 6 [TK-1
7 ApXHUTEKTypa U CXEMOTEXHUKA 2 - - 4 6 IK-1
[JINC

Wroro 3a cemectp| 28 14 20 46 108

Htoro| 28 14 20 46 108

5.2. Conep:xanue pa3uesioB (TeM) IMCHUININHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. IO JICKIIHSIM)

HazBanus pasnenoB (Tem) Coneprxanue paziesioB (Tem) Tpynoemxocts dopmupyemsbie
JUCLAIUIMHBI JUCLUIUIAHBI (B T.4. IO JIEKLIUAM) (neKuHOHHbIC KOMIIETEHIIUH
3aHATHSA), 4
7 cemecTp
1 O6uue cBenenus o0 OO6ume cBenenus o0 2 IK-1
MHTETPATBHBIX CXEMaX C MHTETPAJIbHBIX CXEMAX C
IIPOrpaMMUpPYyEMOU IIPOrpaMMUPYEMON CTPYKTYpPOH
ctpykrypoit (UCIIC) (UCIIC). Knaccudukarus
U(PPOBBIX MUKPOCXEM
Hroro 2
2 Merononorus 1 MapupyT Meroznonorus U MapuipyT 2 [IK-1
npoexktupoBanus Ha [TJIMC IIPOEKTUPOBAHUS HA
[IJINC. OcHOBHBIE 3TaIbI
NPOEKTHUPOBAHUS LIUPPOBBIX
ycrpoiicts Ha I[TJIMC
Uroro 2
3 Crpykrypa CAIIP nis Crpykrypa CAIIP nist 2 ITK-1
npoexktupoBanus Ha [IJIMC npoextupoBanus Ha [IJIMC
Uroro 2
4 SI3p1ku onrcaHus U(GPOBBIX | S3bIKK omHMcaHuUs THU(POBBIX 16 [K-1
ycrpoiicts (Hardware ycrpoiictB (Hardware Description
Description Languages - HDL) |Languages - HDL)
Hroro 16
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5 OyHKUHMOHAJIbHAS OyHKIMOHATBHAS BepU(DUKAIIHS 2 TIK-1
Bepudukanus HDLomucanuii |HDLonucanuit
Hroro 2
6 Cunresupyemocts HDL- Cunresupyemocts HDL- 2 IIK-1
OonucaHui ONHUCaHUM.
Hroro 2
7 Apxurtexkrtypa u ApXUTEKTypa U CXeMOTEXHUKA 2 ITK-1
cxemorexHuka [1IJIMC [IJINC. Cucremsl ¢
ucnonb3oBanueM [IJINC.
Hrtoro 2
Hroro 3a cemectp 28
Hroro 28
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue nMpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmeHnoBanue nmpakTu4ecKux dopmupyembie
JUCITUTUTIHBI 3aHATUHN (CEMUHAPOB) Tpynoemkocte, 4 KOMITETCHITNH
7 cemecTp
1 OOuue cBeaeHus 00 [{udpoBble TorHuecKue CXeMbI 2 IIK-1
MHTETPAJIbHBIX CXEMaX C
IPOrpaMMUpyeMOit Utoro 2
ctpykrypoit (UCIIC)
4 S3piku onrcanus MUGPOBBIX | OCHOBHBIC AJIEMEHTHI U (PYHKITUN 4 IK-1
ycrporictB (Hardware s3pika Verilog
Description Languages - HDL) Omnepanuu ¢ TpurrepamMu Ha 2 TIK-1
s3pike Verilog
MynpTHILIEKCOD, 2 TIK-1
JIeMyJIbTHILIEKCOD, AemudpaTop
CHaBUTOBBIE PETUCTPHI 2 ITK-1
Hroro 10
5 OyHKIMOHAIbHAA HNHcTpymMeHT MonenupoBaHus 2 [K-1
Bepudukanus HDLonucanuit |Modelsim. Hanmucanue
TecTOCHUEH.
Hroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmumna 5.4 — HaumenoBanue 1a60paTOpHBIX padboT
HasBanus paznenos (Tem) HaumenoBanue dopmMmupyemsie
UCIAILINHBI n1abopaTopHBIX paboT Tpynoemrocts, 1 KOMIIETEHIIUHU
7 cemecTp
1 O0wue cBeneHus 00 Co3pnanue npoekra B Quartus 4 TIK-1
HHTErPaIbHBIX CXEMaX C II. Jlormueckue cxemMbl
POrpaMMHUPYEMOil CTPYKTYpoi Tiroro 1

(MICIIC)

CornacoBaHa Ha noptane N2 84736




3 Crpyktypa CAIIP nns CueTuuKH U JeNuTeNnu 4 [K-1
npoektupoBanus Ha [TJIMC 4aCTOThI
Hroro 4
4 S13p1kM onMcaHUs HHU(POBBIX MammuHbl KOHEUHBIX 4 IK-1
yctpoiictB (Hardware Description |coctosinuii (FSM)
Languages - HDL) PuibTp ¢ KOHEUHON 4 [TK-1
HMITYJIbCHOU
XapaKTEPUCTUKON
Hroro 8
5 ®@ynkuuonanbHas Bepudukanus |arepdetic SPI 4 IK-1
HDLonucanuit HUtoro 4
Hroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

tadymue 5.6.
Ta6mmma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN
Hazsaums pasnenoB | Bunel camocTosTensHol | Tpym0eMKOCTh, | @OopMUpYyEMEIE
(Tem) I[I/ICIII)I/IH?H/IHBI ’ paboThI > q Koffmefeymu/m PopMEI KOHTPOIIS
7 cemecTp
1 O6mme cBenenus o6 |I[loaroToBka K 3a4ery c 2 TIK-1 3a4éT ¢ OLIEHKOM’
MHTErPAJIbHBIX CXEMaX |OLIEHKOM
C IPOrpaMMHUPYEMO#  |[TonroToBka K 2 TIK-1 TectupoBanue
crpykrypoit (UCIIC)  |rectuposanuio
[ToaroroBka k 2 IK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HaIMCcaHue OTYeTa
Uroro 6
2 Merononorus u IToaroToBka K 3a4eTy ¢ 2 [K-1 3auéT Cc OLEeHKOI
MapuipyT OIICHKOM
POCKTUPOBAHU HA IToaroroBka k 2 TIK-1 TectupoBanue
IJTNC TECTUPOBAHUIO
Htoro 4
3 Crpyktypa CAIIP  |IloaroroBka K 3a4eTy € 2 ITK-1 3a4éT c OIleHKOM
JUISI IPOEKTUPOBAHUS | OLICHKOM
Ha IIJINC IToaroroBka x 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 IK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 6
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4 SI3p1ku onMcaHus IToaroroBka K 3a4eTy ¢ 2 [K-1 3auéT c OLEHKOMN
U(PPOBBIX YCTPOUCTB |OLECHKON
(Hardware Description |[TogroroBka K 2 ITK-1 TecTupoBaHne
Languages - HDL) TECTUPOBAHHIO
IToaroTroBka k 2 TIK-1 Kontponbhas
KOHTPOJIbHOU pabote pabota
Brinosinenue 2 [IK-1 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/laHne
[ToaroToBka k 2 ITK-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMcaHue OTyeTa
Hroro 10
5 ®ynkumoHaneHag  |[loaroroska k 3auery ¢ 4 [K-1 3auéT c OLEHKON
BepUpUKALUS OLICHKOH
HDLonucanuii [MoaroToBKa K 2 IK-1 TecTupoBanue
TECTUPOBAHUIO
IToaroTroBka k 2 TIK-1 Kontponbnas
KOHTPOJIbHOU pabote pabota
Brinosinenue 2 [TK-1 [IpakTrueckoe
MPaKTUYECKOTO 3aIaHUS 3a/laHne
[ToaroToBka k 2 ITK-1 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 12
6 Cuntesupyemocth  |IloaroroBka k 3auety 2 [IK-1 3a4éT ¢ OLEeHKOU
HDL-onucanuii OLIEHKOM
IToaroroBka k 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
Htoro 4
7 ApxuTektypa u IToaroroBka K 3a4eTy ¢ 2 [K-1 3auér c OLEHKON
cxemorexnuka [IJIMC |ouenkoit
IToaroroBka k 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
Htoro 4
Uroro 3a cemectp 46
Hroro 46

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLIUILINHBI, U BUOB

3aHATUH
Bupel yueGHOI nesTebHOCTH
dopmupyembie
Jlek. [Ipax. JIab. Cam. DopMBI KOHTPOJIS
KOMITIETEHIINH
3aH. 3aH. pao. pao.
ITK-1 + + + + 3auér ¢ onenkoi, KontponpHas
pabota, Jlaboparopuas pabdora,
[TpakTudeckoe 3ananue, TecTupoBaHUE
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIEe OLEHKH

. . |MakcuManbHBIH Oat
MakcumanbHbIi MakcumanbHbIN
3a MepHoJ MEXTY Bcero 3a
®DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0aJut 3a repuos
2KT u Ha KoHel CeMecCTp
Hayana cemectpa | mexay KT u 2KT
cemecTpa
7 cemecTp
3a4éT C OLEHKOH 0 0 30 30
KonTponbnas pabota 0 5 10 15
JlaGopatopHas pabota 10 10 10 30
[IpakTHueckoe 3a1anue 0 5 5 10
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 15 25 60 100
nepuos
Hapacraromum nrorom 15 40 100 100

6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

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

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

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Cremenko B.b. ITJIMC ¢upmbr Altera: anemeHnTHast 6a3a, cucTeMa IPOSKTUPOBAHUS U A3bIKU
onmcanus anmaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c¢. [Dnexktponnsii pecypc|: — Pexum moctymna:
http://e.lanbook.com/book/60976 .

7.2. lonoTHUTEIbHAS JIUTEPaTypa
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1. 3otoB B. IO. IIpoekTupoBaHue BCTpauBaeMbIX MUKPOIIPOIIECCOPHBIX cucTeM Ha ocHOBe [TJIMC
dbupmbl XILINX®. - M.: IN'opsuas nunus-Tenexom, 2006. - 519¢ (Hanuuue B 6ubnunoreke TYCVYP - 41
9K3.).

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

3. Hapa6wu, 3. [IpoektupoBanue BcrpanBaeMbix cucteM Ha [IJIMC / 3. HaBabu ; mepeBon ¢
anrnuiickoro B. B. ConoBeeBa. — Mocksa : IMK Ilpecc, 2016. — 464 c. [DneKTpOHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/73058.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. [IporpaMMupoBaHue JOTHYECKUX HMHTETPAIbHBIX CXeM: MeToauYecKue yKa3aHHus K
nabopatopusiM pabortam / S. B. Kprokos, JI. A. I[TokamecTtoB, XK. T. DpnsiaeeB - 2014. 51 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

2. [IporpaMmMupoBaHue JOTHYECKUX HHTErPAIbHBIX cXeM: MeTOonMYecKHue yKa3aHHus IO
MPOBEJICHUIO MPAKTUYECKUX 3aHATUI U OpraHu3alluu caMocTosTeNbHON padoTsl / 5. B. Kprokos, /1. A.
[ToxamectoB, XK. T. DpavieeB - 2014. 77 c. [DnaexkTpoHHBINA pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/3901.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yYarOIuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIYyEeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe of0ecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue JJIsl JeKIIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOHM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenblo. FiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYuebnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUISI TPOBEACHHS 3aHITHH
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayauTOpUs JJs NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEICHUS
3aHATUNA CEMHUHAPCKOro THIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAaMOCTOSTEIbHOM
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pabotsr; 634034, Tomckast obmacts, T. Tomck, Bepmununa ynuia, 1. 47, 309 ayg.
Onucanue uMeroLerocs 000pya0BaHus:
- MaruuTHoO-MapKepHas J0CKa;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmMHoe obecrieueHue:
- Adobe Acrobat Reader;
- Altera Quartus Prime Lite Edition;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTopHbBIX padoT

VYyebunasa ayautopus "LludgpoBas cBsa3p": ydeOHas ayquTOpHs AJIsl MPOBEACHHUS 3aHATHH
JEKIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHSATUU MPAKTUYECKOTO THUIA, ydueOHas
ayAUTOpHUs JUISl TIPOBEACHUS 3aHATUN a00paTOPHOro THIA, yueOHas ayIUTOpUS ISl MPOBEICHHS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOJHEHHUSI KYPCOBBIX
paboT), moMelIeHne AJsl IPOBEICHUS TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMELICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepmmanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayx.;

- 634045, Tomckas o6mnacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

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

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 O6mue cBeneHus 06 ITK-1 3auér c onenkort | [lepeuens BompocoB 1ist
MHTErPAJIBHBIX CXEMaX C 3a4eTa ¢ OLCHKON
NPOrpaMMHUpPYEMO¥i CTPYKTYpOU Jlaboparopnas Tembl 1abopaTopHBIX paboT
(UCIIC) pabota
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
2 MeTronoJiorusi U MapuipyT IIK-1 3a4ét c onleHkoil  |[lepedenn BOIPOCOB 1Jist
npoektupoBanus Ha [IJIMC 3a4eTa ¢ OL[EHKOM
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 Crpykrypa CAIIP s ITK-1 3auér ¢ onenkort | [lepeuenn BompocoB Jist
npoektupoBanus Ha [TJIMC 3a4eTa ¢ OLCHKON
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHUN
4 S3piku ommcanust nugposeix | I1K-1 3auét c ouenkoit  |IlepedyeHp BompocoB st
ycrporictB (Hardware 3a4eTa ¢ OI[EHKON
Description Languages - HDL) KoHntponbHas [IpumMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTOpHBIX paboT
pabota
[TpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
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5 OyHKUHMOHAJIbHAS ITK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

Bepudukanus HDLonucanwmii 3aueTa C OLEHKOM
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)

KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUN

6 Cunresupyemocts HDL- IIK-1 3auér c ouenkoil  |IlepedyeHb BonpocoB s

OINMCAHUM 3a4eTa ¢ OLEHKOU
TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aJaHUI

7 ApxuTekTypa u [IK-1 3auér c ouenkoir  |Ilepeuenr BonmpocoB it

cxemorexuuka [TJINC 3a4yeTa ¢ OLIEHKON
TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyIOBIIETBOPHUTEIHHO) | MAKCUMAJIBHOH | MITM ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTHYHO (dbparMeHTapHbIE
OCBOEHHOE MIPUMCHECHHE
yYMCHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE pUMEHEHHE
yMEHHE HaBbIKOB
4 (xopo11o) ot 70% 1o c(OpMHUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO CcOoZepXKallne YCIIEIIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTIebHbBIE coJiepxKarue coJiepKallue
CyMMBbI 0ajuioB | mpoOIemMbl 3HaHUS OTJIEIbHbBIE OT/IeTbHbIE
poOeIbl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (OTIANYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHE CHCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS MIPUMCHECHHE
HABBIKOB

[Tkana KOMIJIEKCHON OLIEHKU C(POPMUPOBAHHOCTH KOMIIETEHIIUI MTpHuBeieHa B Tabmuie 9.3.
Tabnuua 9.3 — [llkana KOMIUIEKCHOM OLIEHKHU C(OPMHUPOBAHHOCTH KOMITETCHIIUN
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Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | HITH
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIETICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOUYHUKAM HY>KHO
obOparatecs uist 60see 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YUECHHBIHN 3JIEMEHT COCPKAHUS PENPOAYKTUBHO: IPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIBHO U JIOKA3aTEIIbHO
BOCIIPOW3BOJIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTb B COJICPKAHUU TUCIIUILIFHBEI.

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Ha s3pike Verilog 00bsIBUTH MacCHB mem M3 YEThIpEX §-MU pa3psAHBIX PETUCTPOB MOKHO 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];
2. B pesynbrate BeinonHenus omnepanuu d=!(4’b0110*4°b0111+4°b0101), d Oyner umers
3HaYCHUE:
a) 1’dl;
6) 1°d0;
B) 4°d0100;
r)4’d1011;
3. Jlns mepenauu NaHHBIX MEXIY ABYyMs ycTpoiicTBamu (master u slave) mo unTepdeiicy SPI
WCIIONB3YIOTCS IIMHBIL:
a) miso, mosi, sclk, en, rst;
0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
4. OObsABIEHBI IBE NIEpEMEHHbIE: Teg a; wire b; [IpucBouTh 3TUM NepeMeHHbIM 3HaueHue 1°bl
MO3KHO C IMOMOIIBIO KOJa:
a) assign a=1’bl; always @* b=1’bl;
0) assign b=1°bl; always @* a=1"bl;
B) assign a=1’b1; assign b=1"bl;
r) always @* a=1’bl; always @* b=1"bl
5. 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;
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BriOepuTe mpaBuibHBIA BapuaHT OOBSIBICHUS IByXMEPHOI'O MacCHBa PETHCTPOB U3 §-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 IpSIMOM 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 3HAYCHUS;
B) XpaHEHHUE 3HAYCHUS,
r) DTO 3aMpelieHHOe COCTOSHUE ;
9. KommenTtapuu Ha si3bike Verilog MOryT HAaUMHATBCSI C CHMBOJIA:
a)$;
0) "
B) //;
r) #;
10. TIlpu oO6wsiBnenuu peructpa reg [5:0] a=7"b1011011;
Peructp Oyzaer umeTh 3HaUCHHE:
a) 1011011;
6) 011011;
B) 1101101;
r) 101101;

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. dats onpenenenue noustuio [IJIMC. Pacckazars o tunax ITJIMC, xotopeie Brl 3HaeTe.
Onucats cemeiictBa IIJIMC Altera/Intel Cyclone, 0603Ha4uTh UX 00JACTh UCTOJIB30BAHHS,
MPUBECTH OCHOBHBIE TEXHUYECKUE XapaKTepucTuku no nokoneHusMm (¢ Il mo X). OGpatuth
BHHMaHue Ha omiinuue [IJIMC pa3HbIX nokoneHui.

2. IlepeuncanTh OCHOBHBIE ONEPATOPHI A3bIKa MporpaMmMupoBanus Verilog, mpuBecTH mpUMepsI
UCIIOJb30BaHUsl OCHOBHBIX OIEpPaTOpoB. Paccka3zaTh O NPEACTAaBICHUM IOJOXKUTEIbHBIX U
OTpULIATENIbHBIX uncen Ha s3bike Verilog HDL, nmpuBectu mpumep npeacTaBlieHHUs yucel B
JIBOMYHOU, TECATUYHON U IIECTHAAUATEPUYHON CUCTEME UCUUCIICHU .

3. Pacckazatb 00 omeparopax «case», «for», «if...else», 0003HaUNTH X 00JIACTh UCTIONH30BAHUS,
NPUBECTU NMPUMEPHI Ucnoyb30BaHus Ha si3bike Verilog HDL. JlaTh onpeneneHus MOHITHIO
«MYJBTHUILIEKCODPY», «IEMYJIbTHIIEKCOP» U «Iemudpatop», 0003HAYUTH HUX 00JaCTh
UCTIOJIb30BaHUs, IPUBECTH MPUMEPHI UCIONb30BaHUsA Ha si3bike Verilog HDL.

4. JlaTh ompejeNieHue MOCieI0BaTeIbHOMY U MapajiieIbHOMY MHTEpQEicy nepegaun JTaHHBIX,
Ha30BUTE HE MEHee JIBYX HHTepdeicoB kaxaoro tuma (3a uckiaouenuem SPI). [late
onpenenenune SPI untepdeiicy u pacmuppoky adb6peuarypst SPI. Ilepeuucnure u
0003HaYbTE OTJIMYMS, UCIIONb3YsI BPEMEHHBIEC TUarpaMMsl, pesxxuMoB padoTsl SPI nntepdeiica.
Onwumure npuHimn padotsl SPI unrepdeiica. [lath onpenenenue u onucaTh perucTp CABUTa Ha
s3pike Verilog HDL. TTokaxuTe, Kak BBITIOJHSIETCS MOIKIIOUYEHUE 2-X U 00Jiee yCTPOUCTB IO
SPI untepdoeiicy.

5. Hath onpeaeneHue MOHITHIO «MallliHA KOHEYHBIX COCTOSHUIY. Pacckazath 00 m3BecTHBIX Bam
TUIaX MaIluH KOHEYHBIX COCTOAHUH. O003HaYUTh 001aCTh UCIIONB30BAHUS U IIPUBECTH IIPUMEP
OTMCAHUsl MAIIMHbI KOHEYHBIX cOCTOSHUN Ha sa3bike Verilog HDL. O603HaunuTh OCHOBHBIE
AJIEMEHTBI MAIIMHBI KOHEUYHBIX COCTOSHUM, OSACHUTH MPUHLUT €€ PaOOTHI.

9.1.3. Tembl J1a00paTOPHBIX PadoT

. Coznanue npoekra B Quartus II. Jlornueckue cxembl
. CYeT4YHKHU U AETUTEIHA YaCTOTEI
3. Mammabl KOHeUHBIX cocTostHHH (FSM)

N —
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OuUIbTp ¢ KOHEUHOW UMITYJIbCHOM XapaKTePUCTUKON
. Unarepdeiic SPI

O

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. PeanusoBatb Ha sa3bIke Verilog nenuTenb YaCTOThI ¢ ACHHXPOHHBIM cOPOCOM, YTOOBI MOJTYYUTh
TaKTOBBIM curHai ¢ yactoToi pasHoil 1 I'. Yactora BxogHoro curnana 256 I'u. Hapucosats
AMIOPHI HAIPSHKEHUH, IEMOHCTPUPYIOIINE PadOTy ASTUTENS.

2. PeanuzoBath 16 — pa3psiHBII CYETUUK C BO3MOKHOCTBIO peBEPCUBHOTO cuera. HanpasneHnue
cyeTa yKa3bIBaeTcs JIOTMYECKHM ypOBHEM Ha BXoje. Jlornueckuit HOb — npuOaBisieT eAUHUILY,
Jlornueckas enuHUIA — OTHUMAET.

3. Peann3oBaTh BBIYMCINUTENBHOE YCTPOUCTBO JUIS CJIOKEHUS, BBIUNTAHUS U YMHOKEHUS IBYX
KOMIIJIEKCHBIX YKcell. BXOJHBIMU TaHHBIMU JJIs1 YCTPOMCTBA SIBISETCS YEThIpe 12-paspsaHbIixX
qucia, rae
IIEpBBIE J]Ba: pEAJIbHOE U MHMMOE 3Hau€HUE MEPBOro 4HCIa, NOCIEIHUE [1BA: pEalbHOE U
MHHUMOE 3HaueHHe BToporo yucia. OObACHUTH BEIOOP pa3psAHOCTH BBIXOJHBIX JAHHBIX.

4. Peanuzanus CABUTOBOTO perucTpa c paspsaHocThio 7 Ha Verilog. B xauecTBe BXOAHOTO
CUTHaJIa UCIOJIb3yEeTCd OJHOpa3pslHas IIMHA, MOAKIIOYEHHas K MIaAlIeMy paspsaay
CIABUTOBOI'O perucTpa. B kauecTBe BbIXOAA UCIIONB3YETCA CEMUpPA3psAHAs IIMHA TOJKII0YEHHAs
KO BCEM paspsjaM CIBUIOBOTO perucrpa. PazHuia Mexay OJIOKHPYIONEM U HEOJIOKUPYIOLEM
IIPUCBOEHUEM.

5. PeanusoBath Ha s3bIke Verilog 8— pa3psaHbIil cCUETUHK.

9.1.5. TeMbl NpaKTHYECKHUX 3aJaHUH

[IpuMeHeHne OCHOBHBIX JIEMEHTOB M QyHKIIUH s3bIKa Verilog.
Peanmzanus v ucciieoBaHUS CYSTUYNKA U JCITUTEIS YaCTOTHI.
MybTHIUIEKCOD, AEMYIBTHILIEKCOP, AemudpaTop.
HccnenoBaHue CABUTOBBIX PETHCTPOB.

NuctpymenT monenupoBanus Modelsim. Hanmcanue tectoenuei.

Nk

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME WM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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