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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.

Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummunsl: 51.B.02.15.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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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IIK-1. Criocoben [1K-1.1. 3naer TUIOBBIE 3HaeT METOIBI MATEMATHYECKOTO U

BBITIOJIHATH METOAbI MATEMATUYCCKOT'O KOMIIBIOTCPHOTI'O MOACIIMPOBAHUSA JIOTUUCCKHUX
MaTeMaTu4dcCKOC 1N MOACIIMPOBAHUA, yCTpOﬁCTB C UCITIOJIB30BAHUEM COBpeMeHHOfI
KOMIIBIOTEPHOE UCIIOJIb3yEMBIC B MHUKPOAJICKTPOHHOH 3JIeMEHTHON 0a3bl B
MOJICTTUPOBAHUE CICIUATN3HPYEMBIX CAIIP Quartus, Modelsim

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

JUISl pelIeHUs pa3zpaboTku

HpO(l)CCCI/IOHaJH)HBIX paIII/IOTGXHI/I'-IeCKI/IX CUCTEM

3a7a4 IIK-1.2. YMmeeT BBIIOIHSTE VMeeT BBITOJHATE MAaTEMaTHUECKOE
MOJCIIUPOBaHNE (PU3UIECKUX |MOJEITUPOBAHNE aHAIOTOBBIX M IIU(PPOBBIX
00BEKTOB M MPOIECCOB C YCTPOWCTB C UCIIOIB30BAaHUEM METOJIOB
HCIOJIb30BAaHUEM KOMITHIOTEPHOTO MOJICTUPOBAHUS
CIIeIIUATTU3UPOBAHHBIX (MBUYECKUX MPOIECCOB TIPH Mepeaade
MPUKJIATHBIX TTPOTPaMM nH(}OpMAIUN; TEOPETUUESCKUMHU U

IKCTIEPUMEHTATBHBIMH METOAAMHU
WCCIICIOBAHMSI C TEJTbI0 OCBOCHHSI HOBBIX
MEePCIEKTUBHBIX TEXHOJOTUH 00pabOTKH
M (POBBIX CUTHATIOB

[TK-1.3. Bnaneer TunoBeiMu | Bnaneet HaBbikamu paboTsl B CAIIP Quartus,
METOAMKAMHU Pa3pabOTKu Modelsim

PaaNO3JIEKTPOHHBIX CPEJICTB U
HX COCTaBHBIX YaCTEH, B TOM
YHCIIE C UCIIOJIB30BaHUEM
MPUKJIATHBIX TPOTpaMM

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

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymmna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |Cemectpsl

Bunst yaeOHOIM nesTeNbHOCTH
4acoB 7 cemectp

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 62 62
JIeKk1IMOHHBIE 3aHATUA 28 28
IIpakTHueckue 3aHATHSA 14 14
JlaGopaTopHbie 3aHITHS 20 20
CamocrosiTeibHas padoTa 00y4alOMIUXCs, B T.4. KOHTAKTHasI 46 46
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 16 16
[ToaroToBka Kk KOHTPOJIBHOM paboTe 8 8
BrinonHeHNe NpakTUYECKOro 3a/1aHus 8 8
IToaroroBka M caava 3xK3amMeHa 36 36
O0mas TpyA0eMKOCTh (B 4Yacax) 144 144
OO0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUIBI YYCOHOH €ITEIbHOCTH

Jlek. Cam. |Bcero gacos
[Ipak. | Jlao. dopMupyemsbie
HasBanus pasnenoB (TeM) TUCIUIIINHBI | 3aH., pao., (6e3
3aH., 4 | pao. KOMITCTCHITH
q q 9K3aMEHa)
7 cemecTp

1 OGmme cBeneHus: 00 MHTETPATBLHBIX 2 2 4 6 14 ITK-1
cXeMax ¢ MporpaMMHUpPyEMOU
ctpykrypoit (UCIIC)
2 MeTronoJiorusi U MapuipyT 2 - - 2 4 [K-1
npoektupoBanus Ha [IJIMC
3 Crpykrypa CAIIP nns 2 - 4 6 12 [IK-1
npoexktupoBanus Ha [TJIMC
4 SI3p1ku onMcaHus TU(POBBIX 16 10 8 14 48 IK-1
ycrpoiicts (Hardware Description
Languages - HDL)
5 OyHKIKMOHATBHAS BepUUKaIys 2 2 4 14 22 [K-1
HDLonucannii
6 Cunresupyemocts HDL-onucanmii 2 - - 2 4 [IK-1
7 ApXUTEKTypa U CXEMOTEXHUKA 2 - - 2 4 IK-1
[JI1C

Uroro 3a cemectp| 28 14 20 46 108

Utoro| 28 14 20 46 108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHBI

Copepxanue pa3aesoB (TeM) TUCHUTUINHBI (B T.Y. M0 JISKIUSIM) IPUBEICHO B Tadmuie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienaoB (TeM) TUCIHUILIMHBEI (B T.4. IO JCKIUSIM)

HazBanus pasnenoB (Tem) Coneprxanue pas3iesioB (Tem) Tpynoemrocts dopmupyembie
JUCIUTIAHBI JTUCIUIUTAHBI (B T.4. TIO JIEKIUSIM) (EZEI;;II::)H I:ie KOMIIETEHIINH
7 cemecTp
1 O0wue cBeneHus 00 OO0mue cBeneHus 0o 2 I1K-1
MHTETPAJIbHBIX CXeMax C UHTETPaJIbHBIX CXEMaX C
IIpOrpaMMUpyeMOn IIPOrpaMMUPYEMOU CTPYKTYpPOH
ctpykrypoit (UCIIC) (MUCIIC). Knaccuduxanus
UG POBBIX MUKPOCXEM
Hroro 2
2 Merononorus 1 MapupyT Merononorus U MapuIpyT 2 [K-1
npoektupoBanus Ha [TJIMC [IPOCKTUPOBAHUS HA
[IJIMC. OcHOBHBIE 3TalBI
NPOEKTHPOBAHUS IIU(PPOBHIX
ycrpoiicts Ha [TJIMC
Hrtoro 2
3 Crpykrypa CAIIP s Crpyxkrypa CAIIP nis 2 [1K-1
npoektupoBanus Ha [IJINC npoektupoBanus Ha [IJIMC
Uroro 2
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4 SI3p1ku onrcaHus TUGPOBBIX | S3bIKH omMcaHus TU(POBBIX 16 [K-1
ycrpoiicts (Hardware ycrpoiicts (Hardware Description
Description Languages - HDL) |Languages - HDL)
Hroro 16
5 OyHKUMOHAIBHASA @OyHKIMOHANbHAS BepUpUKaILUI 2 [IK-1
Bepuukanus HDLonucanunit |HDLonucanuit
Uroro 2
6 Cunresupyemoctb HDL- Cunresupyemocts HDL- 2 ITK-1
OMMCaHUN OTHMCaHUH.
Uroro 2
7 ApxuTektypa u ApXUTEKTypa U CXEMOTEXHHUKA 2 [K-1
cxemorexnuka [1IJIMC [JINC. Cuctemsl ¢
ucnosas3zoBanuem [IJINC.
Hroro 2
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3. — HaumeHnoBaHue MpakTUUECKUX 3aHATUH (CEMUHAPOB)
HasBanus pasznenos (Tem) HanmeHoBaHue mpakTH4eCKuX dopmupyemble
JUCHUIIIHHEI 3aHATUHN (CEMUHAPOB) Tpynoemkocts, 4 KOMIIETEHIINU
7 cemecTp
1 OGmue cBeneHust 00 [udpoBblie TornuecKrue cXxembl 2 IK-1
MHTETpaJIbHbBIX CXeMax C
[IpOrpaMMUpPyEMOU Hroro 2
ctpykrypoit (UCIIC)
4 SI3p1ku onrcanus HU(GPOBBIX | OCHOBHBIE AIIEMEHTHI U QYHKIIUU 4 [IK-1
ycrpoiicts (Hardware s3pika Verilog
Description Languages - HDL) | Onepauuu ¢ Tpurrepamu Ha 2 TIK-1
s3pike Verilog
MynbTHILIEKCOD, 2 IIK-1
JeMYJIbTUILIEKCOP, Jlemudparop
CaBUTOBBIE PETUCTPHI 2 ITK-1
Hroro 10
5 OyHKUMOHAIbHAS HNHcTpymMeHT MoaenupoBaHus 2 IIK-1
Bepudukanus HDLonucanuit |Modelsim. Hanucanue
TecTOeHueH.
HUroro 2
Uroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHSA
HaunmenoBanue nabopaTopHbIX paboT rpuBeeHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboOT
HasBanus paznenos (Tem) HaumenoBanue dopmupyembie
JUCIUTUTAHBI 1abopaTopHBIX paboT Tpynoemocts, KOMIIETCHIINH

7 cemecTp
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1 OOmue cBenenus 06 Coznanne npoekrta B Quartus 4 [TK-1
UMHTETPaJIbHBIX CXEMax C II. JTornueckue cxemMbl
?ﬁg?[éh;anyeMon CTPYKTypoit TIroro 1
3 Crpykrypa CAIIP nus CYeTUrKU U IeTTUTENN 4 IK-1
npoektupoBanus Ha [IJIMC 4aCTOThI
Uroro 4
4 SI3p1ku omMcaHus TU(POBBIX MaimHbl KOHEYHBIX 4 [K-1
ycrpoiictB (Hardware Description |cocrosiauii (FSM)
Languages - HDL) PuiIbTp ¢ KOHEUHOH 4 IK-1
UMITYJIbCHOM
XapaKTEPUCTUKOMN
HUroro 8
5 @ynkuuonanbHas Bepudpukanus |Marepderic SPI 4 [K-1
HDLonucanuit Hroro 4
Hroro 3a cemectp 20
Uroro 20

5.5. KypcoBoii npoekT / kypcoBasi padora

He npeaycmoTpeHo yaeOHBIM IIIIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPECTABIECHBI B

tabiuue 5.6.

Ta6ymia 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh M (POPMHPYEMBIEC KOMIIETEHITUN
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HazBanus pazaenos | Bunbel camocrosarensHoit | TpynoemkocTs, | @opmupyemblie
(TeM) TUCIMIUTMHBI paboThI q KOMIIETEHIIU POpMbI KOHTPOILA
7 cemecTp
1 O6mue cBenenus o0 |IloaroroBka x 2 [1K-1 TectupoBanue
WHTETPAJIbHBIX CXEMaX |TECTUPOBAHUIO
C IPOrpamMMUPYeMOH | [ToAroToBKa K 4 IK-1 JlaGopaTopHas
crpykrypoit (UCIIC) | ma6opatoproii paboTe, paborta
HalMcaHue oT4eTa
Uroro 6
2 MeTtomonorus u IloaroroBka x 2 IIK-1 TectupoBanue
MapIpyT TECTUPOBAHUIO
?[IZ;;)EIIEH/IPOBaHI/Iﬂ Ha TIroro >
3 Crpykrypa CAIIP [TonroroBka k 2 ITK-1 TectupoBanue
JUTSI IPOCKTUPOBAHUS | TECTUPOBAHUIO
Ha [IJINC ITogroroska k 4 ITK-1 JlaGopatopHas
nabopaTopHoii pabdore, pabota
HamucaHUe OT4eTa
Uroro 6
6




4 SI3bIKM omHCaHUS [TonroroBka k 2 [K-1 TectupoBanue
U(GPOBBIX YCTPOHCTB | TECTUPOBAHUIO
(Hardware Description |[Toxroroska & 4 [K-1 KoHTponbHast
Languages - HDL) KOHTPOIBHOM paboTe pabota
Brinosnnenue 4 IK-1 [IpakTrueckoe
MPAKTUIECKOTO 3a/IaHus 3a/1aHue
[ToaroroBka k 4 [K-1 JlabopaTopHas
naboparopHoii padore, pabora
HAIMCaHUE OTYETa
Hroro 14
5 OyHKUMOHAIbHAS IloaroroBka k 2 IIK-1 TectupoBanue
BepUUKaLs TECTUPOBAHUIO
HDLomnucanuii IMonroToBka K 4 [K-1 KonrponbHas
KOHTPOJIBHOH padoTte pabora
Brinonnenue 4 ITK-1 [IpakTuueckoe
MPaKTUYECKOTO 3a/IaHus 3aJjaHue
[Toxroroska k 4 IK-1 JlaboparopHas
nabopaTopHoii padore, pabota
HarmucaHue OT4eTa
Uroro 14
6 CUHTE3UpyEMOCTD [ToaroroBka k 2 ITK-1 TectupoBanue
HDL-onucanuii TECTUPOBAHUIO
Hrtoro 2
7 ApxuTektypa u [Togroroska k 2 ITK-1 TecTtupoBanue
cxemorexHuka [IJIUC |recTtupoBanuio
Hroro 2
Hroro 3a cemectp 46
[loaroroBka u cnaua 36 DKk3amMeH
JK3aMeHa
Hroro 82

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB

3aHATUI
Bupl yueOHOI nesiTenbHOCTH
dopmupyembie
Jlek. Ipaxk. JIa6. Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pab. pab.
ITK-1 + + + + KonTponbras pabota, JJaboparopuas
pabora, IIpakTueckoe 3a1aHue,
TectupoBanue, Jxk3ameH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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N . MaxkcuManbHbIN
MaxkcuManbHbIN MaxkcuMabHbIN
0aJi 3a mepuo Bcero 3a
@®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | 0amn 3a mepuos
mexay 2KT u Ha ceMecTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
KonrponsHas padora 0 5 10 15
Jlaboparopnas padoTa 10 10 10 30
[IpakTrueckoe 3a1anue 0 5 5 10
TectupoBanue 5 5 5 15
OK3aMeH 30
Nrtoro makcumym 3a 15 25 30 100
nepuos
Hapacratomum urorom 15 40 70 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHHA KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOIb MPECTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
basutel Ha 1aTy TEKyIIero KOHTPOJIs Onenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcumabHOU cyMMBbI O6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. Cremenko B.b. IINIMC ¢upmer Altera: snemenTHas 6aza, cucTreMa NPOEKTUPOBAHUS U SI3bIKU
onucanus anmnapatypsl. - M.: IMK Ilpecc, 2010. - 573 c. [Dnexkrponsslii pecypc]: — Pexum nocryna:
http://e.lanbook.com/book/60976 .

7.2. lonoiHMTEIbHAS JTUTEPATYPa

1. 3otoB B. IO. [IpoexkTupoBaHre BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe [1JIMC
¢upmbl XILINX®. - M.: I'opsiuas nunus-Tenexom, 2006. - 519¢ (nanuuue B 6ubnuoreke TYCVYP - 41
9K3.).

2. Yrpromos E. I1. [ludposas cxemorexnuka: Y4ueOHOE MOcOOHE I BY30B. - 2-€ U3/., iepepad. u
nor. - CII6.: BXB-IlerepOypr, 2004. - 782¢. (nanmuuue B oubnumoreke TYCVYP - 20 3k3.).
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3. Hapabwu, 3. [IpoektupoBanue BcrpanBaeMbix cucteM Ha [IJIMC / 3. HaBabu ; mepeBon ¢
anrnuiickoro B. B. ConoBeeBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c. [DneKTpOHHBIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/73058.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

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

2. [IporpaMMupoBaHuE JOTHYECKHX HHTETPAJIbHBIX CXeM: MeToaudecKkue yKa3aHHs K
nabopatopusiM pabortam / S. B. Kprokos, JI. A. I[TokamecTtoB, XK. T. DpusiaeeB - 2014. 51 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

3. [IporpaMmMupOBaHuEe JIOTHYECKUX HHTETPAJbHBIX CXeM: MeETOIMYeCcKHe yKa3aHHus IO
MPOBEJICHUIO MPAKTUIECKUX 3aHATUI U OpraHu3aluu caMocTosTeNbHO padoTsl / S. B. Kproxkos, /1. A.
[TokamectoB, X. T. Dpnasineen - 2014. 77 c. [DnexkTpoHHBIH pecypc]: — Pexum ngocrtyna:
https://edu.tusur.ru/publications/3901.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

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

1. Tlpu u3yyeHUHn AUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIISAAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYuebnas aymutopus "lludpoBas cBa3p": yuyeOHas ayauTopus IUIST TMPOBEICHHS 3aHITHU
JIEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEIECHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmuauna ynuia, 1. 47, 309 ayg.

Onucanue uMeroerocss 000pya0BaHus:
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- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnasa ayautopus "LludgpoBas cBsa3p": ydueOHas ayquTOpHs AJIsl MPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOpHUs JUISl TIPOBEACHUS 3aHATUN a0OpaTOPHOro TUIA, yueOHas ayIUTOpHUs ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOJHEHUSI KYPCOBBIX
paboT), moMelIeHue AJsl IPOBEICHUS TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimmanna ynuna, a. 47, 309 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

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

[Iepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCHMTILTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

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

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 O6mue cBeneHus oo [K-1 Jlaboparopnas Tembl 1a00opaTopHbIX pabOT
MHTETPAIbHBIX CXeMax C pabora
NPOrpaMMHUpPYEMOIi CTPYKTYpOu TectupoBanue [IpumepHBIil nEepeyeHb
(MCTIC) TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MeTronoJiorusi U MapuipyT IIK-1 TectupoBanue [IpumMepHbIil TEpeYeHb
npoektupoBanusa Ha [IJINC TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb sK3aMEHAIMOHHBIX
BOIIPOCOB
3 Crpyktypa CAIIP nns [K-1 Jlaboparopnas Temb! m1abopaTopHbIX padoT
npoektupoBanus Ha [TJIMC pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 S3piku ommcanust nugposeix | I1K-1 KoHnTtponbHas [IpumepHBIil nepeueHb
yctpoiicts (Hardware pabota BapHaHTOB (3aaHUI)
Description Languages - HDL) KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX

BOITPOCOB
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5 OyHKIMOHAIBHAA [K-1 KoHntposbHas [IpumepHBIil nepeyeHb
Bepudukanus HDLomucanunii pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
6 Cunresupyemocts HDL- IIK-1 TectupoBanue IIpuMepHBIil IepeyeHb
ONMCAaHUU TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
7 ApxuTekTypa u [IK-1 TectupoBanue [IpumepHbIil nEepedyeHb
cxemorexuuka [TJINC TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB

[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

CornacoBaHa Ha noptane Ne 70865 12



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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N

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. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

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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