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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. V3yueHne MpUHIMIIOB MOCTPOCHHUSI U COBPEMEHHBIX METOJO0B MPOCKTUPOBAHUS HHPPOBBIX
YCTPOMCTB Ha 6a3e MporpaMMHUPYEMBIX JIOTHUYECKUX HHTerpaiabHbIX cxeM (IIJIUC).

2. [lonyyeHue mNpakTHYECKUX HABBIKOB B pa3paboTKe 3KCIEPUMEHTAJIbHBIX MaKETOB
YIPaBISIOUINX, UHYOPMAIIMOHHBIX U MCIIOJIHUTEIBHBIX MOJYJIEH MEXaTPOHHBIX U POOOTOTEXHHUYECKHUX
CUCTEM.

1.2. 3agauy AUCHUILIUHBI

1. N3ydeHue sA3bIKOB MPOrPAMMHUPOBAHMUSL.

2. dyHnaMeHTalnbHas MOATOTOBKA CTYACHTOB B o0nacTu npoektupoBanus Ha [1IJINC.

3. Pa3paboTka mporpamMMHOTo obecmeueHus, HeoOxoaumoe il 00paboTku MHOpMALMU U
YIpaBJICHUS B MEXaTPOHHBIX U poOoTOoTeXHUYecKnX cucteMax Ha [1JIC.

4. ®opMupoBaHHe MOAXOA0B K BBHITIOJHEHUIO CAMOCTOSITEILHBIX HCCIEI0BAaHUN CTyJE€HTaMH B
obnactu mpoektupoBanus Ha [1IJIVC.

5. PazpaboTka »SKCHEpUMEHTAJbHBIX MaKETOB YNPaBIAIOIMINUX, HHPOPMAUUOHHBIX U
WCTIOTHUTEJIBHBIX MOJIYJICH MEXaTPOHHBIX U poboToTexHu4Yeckux cuctem Ha [TJIVC.

6. IlpoBeneHne >KCIEpUMEHTAIbHBIX HCCIENOBaHUN pa3padoTaHHbIXx mMoxayiei Ha [IJIMC c
MIPUMEHEHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOT .

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacts 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moayiabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.01.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BATEIbHBIX
TEXHOJIOTH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaToOpsl OCTUKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-1. Cniocoben
pa3zpabaThIBaTh
IPOrPaMMHOE
obOecreucHue,
HE0OX0oaMMOe ISt
00paboTKu uHpopMauu
U yIIpaBICHUS B
MCXAaTPOHHBIX U
POOOTOTEXHUUECKHUX
CUCTEMaX, a TaKxKe JJIs
UX IIPOCKTUPOBAHUSA

[TIK-1.1. OGecneunBaet
¢dbopMupoBanue
po(heCcCHOHATLHBIX HABBIKOB
NPOCKTUPOBAHUS U
pa3paboTKy IPOrpaMMHO-
anmnapaTHbIX KOMIUIEKCOB IS
pCeIICHUS] HHKCHEPHBIX 337134

[ToHnMaTh OCHOBHBIE CXOJICTBA U
OTIIMYUTENFHBIE OCOOCHHOCTH SI3BIKOB
OTMCAHMSI almapaTypsl. 3HATh OCHOBBI
cuHTaKcuca si3pika Verilog u si3pika VHDL.

[IK-1.2. YMmeeT
paszpabaTheIBaTh IPOrPAMMHOE
obecnieueHue

YMeTh nmporpaMMHUpOBaTh Ha si3bIkax Verilog
HDL u VHDL uudpoBsie ycTpoiicTBa Ha
ocHose [TJIMC.

IIK-1.3. Bnageer HaBBIKaMU
OTJIaJIKU MIPOTPAMMHBIX
MOAyJIen

Brnaners HaBbIKaMH OTJIAJAKH U TECTUPOBAHUS
IPOTPaMMHBIX MOIYJEH

[1K-2. ciocoben
pa3zpabaThIBaTh
AKCTIEpUMEHTAJIbHbIC
MaKeThl YIIPABIISIOIINX,
WH(POPMAIMOHHBIX U
UCTIOJTHUTEIIbHBIX
MOAYJIEH MEXaTPOHHBIX
¥ pOOOTOTEXHUYECKHUX
CUCTEM H IIPOBOINTH UX
AKCIIEPUMEHTAIBHOE
HCCIICIOBAaHHE C
IPUMECHECHUEM
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHI

[1K-2.1. 3HaeT OCHOBBEI
MJIAHUPOBAHUS IKCIIEPUMEHTA

3HaTh OCHOBHBIE KpuTepuu Bbidbopa [1JIMC
JUISL peanu3aluy yCTpOMCTBa

I1IK-2.2. Ymeer
pas3pabaTbIBaTh
HKCHIEPUMEHTAIbHbIE MAKEThI

YMeTb NPOEKTHPOBATH CXEMBI
KOMOWHAIIMOHHOTO U
MOCJIEeI0BATEIbHOCTHOTO TUIIOB C
MCTOJIb30BAHUEM CTPYKTYPHOT'O ONHCAHHS
cxeMsl Ha s13b1kax Verilog HDL u VHDL.

[1K-2.3. Bnageet HaBBIKAMU
MIPUMEHEHUSI COBPEMEHHBIX
UH(GOPMaIIMOHHBIX
TEXHOJIOTUU I
AKCIIEPUMEHTAIIbHBIX
HUCCIIeJOBaHUHN

[IpuMeHATh METOBI TEOPETUUECKUX U
AKCIIEPUMEHTAIIbHBIX HUCCIIEJOBAaHUN U
MozaenupoBanus cucrem Ha [IJINC.

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU€THBIX euHuUIl, 144 akaTeMUuecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTAaBICHO B

tabmute 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4eOHOU TeSITeIbHOCTH
Bunpl yueOHOM gesTenbHOCTH Beero  |Cemectpit
4acoB 7 cemectp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenogaBaresieM, BCero 72 72
JIeKunOHHBIE 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 54 54
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 72 72
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
ITonroroBka K 3a4eTy ¢ OLICHKOM 16 16
[ToaroroBka K TECTUPOBAHUIO 4 4
[ToaroToBka Kk ycTHOMY onpocy / cobece10BaHHIO 6 6
[ToaroroBka K 3amuTe OTYETa MO JTJAOopaTOpHOU padoTe 12 12
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 24 24
Hanucanue pedepata 10 10
OO0mas Tpy10eMKOCTh (B Yacax) 144 144
3
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Oo0mas TpyaoemMkocTh (B 3.e.)| 4 4

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6muma 5.1 — Pazens! (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

HazBanus paznenos (Tem) Jlek. Jlab. Cam. Bcero wacos dopMupyemsbie
JTUCITUTUTIHBI 3aH.,4 | pab. | pab.,u | (6e3 sk3aMeHa) KOMITETCHITIHT
7 cemecTp
1 Knaccudukanus u apxuTeKTypa 4 10 19 33 [IK-1, TIK-2
[JINC.
2 3wk Verilog HDL. 6 22 19 47 IK-1, TITK-2
3 A3k VHDL. 6 22 17 45 IIK-1, IIK-2
4 Ilpumenenue IIJINC. 2 - 17 19 I1K-2
Hroro 3a cemectp| 18 54 72 144
HUroro| 18 54 72 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

Haszpanus TpynoemKocTb

pasnesnos (Tem)
JICIIATUTHHEI

Coneprkanue pa3iesoB (TeM) TUCHUTIINHEI (B
T.4. T10 JICKITUSIM )

(JIeKITMOHHBIC
3aHATHSA), 4

dopmupyembie
KOMIIETEHIINH

7 cemecTp

Knaccudukanus I[IJIMC no ypoBHIo 4 [1K-2
HHTETpaluy, 1o apXUTEeKType, [0 YUCITY
JOTTYCTUMBIX LIMKJIOB IPOrpaMMUPOBaHUs, O
THUITY TAaMATH KOH(UTYpALInH, 1O CTETICHN
3aBUCHMOCTH 33J€pKEK CUTHAJIOB OT IMyTeH Ux
pacnpocTpaHeHus, 10 CUCTEMHBIM CBOWCTBaM,
110 CXEMOTEXHOJIOTUH, 110 OJJHOPOIHOCTH WUIIH
rudpuanoctu. Apxurekrypa [IJIMC. OcHoBHbIE
MIPUHLIMIIBI TOCTPOEHUS IUPPOBBIX CXEM Ha

KpHCTAILIE IPOrPaMMHPYEMOM JIOTHKH.

1 Kiaccudukanus
U apXUTEKTypa
IJIAC.

HUtoro 4

Ocob6ennoctu nporpammupoBanus [TJINC. 6
OCHOBHBIE CXOJICTBA U OTIMYUTEIbHBIE
0COOEHHOCTH SI3bIKOB OIUCAHUS AlIapaTyphbl.
SI3p1ku onMcanus annapatypsl. OCHOBHBIE
MPUHIUIIBI TOCTPOCHUS JIOTHYECKUX OJIOKOB.
OcHoBBI cuHTaKcuca s13pika Verilog. OCHOBHBIE
oreparopbl. OCHOBBI HAIIMCAHUS IPOTPAMM.
CrpykrypHoe onucanue cxeM. IloBenenueckoe
OIIHMCaHHE CXEM.

2 S3bik Verilog IIK-1, IIK-2

HDL.

Hroro 6
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3 I3k VHDL.

OcHogsl s13p1ka VHDL. OcHOBHBIEC ONIEPATOPHI.
OcHoBbl Hancanus nporpamMm. CTpyKTypHOE
onucanue cxeM. [loBenenueckoe onucanue
CXEM.

TK-1, [TK-2

Htoro

4 IlpumeHeHune
ITJINC.

OcnoBuble kputepuu Beidopa [IVIUC nns
peanusanuu ycTponcrsa. Pekomenaanuu mno
Be1OOpy TIJIMC. O630p Beaymux
npouszBoauteneit [IVIUC. Benymue ¢pupmsl
npouzBoauteneit IINIMC. OcHoBHBIE cemeiicTBa
U UX XapaKTepUCTUKU. [lepcrieKTUBbI pa3BUTHS
[IJIAC. IlepcrieKTUBBI M1 OCHOBHBIE
HanpasiieHus ganpHenmero passurus [IJINC.
Apxutextypa. Chepbl IpUMEHEHUSL.

I1K-2

Hroro

Hroro 3a cemectp

18

Hroro

18

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

He npenycMOTpeHo y4eOHbBIM IIaHOM

HaumenoBanue 1a0opaTopHbIX pabOT MpHUBEACHO B TadiuIle 5.4.

Tabmuma 5.4 —

5.4. JlaGopaTopHble 3aHATHS

HaunmenoBanue 1a00paTopHBIX paboT

Haszsanus pasnenos
(Tem) TUCIUTUTAHBI

HaumenoBanue 1abopatopHbix paboT

TpyroemMKoCTb,

q

dopmupyemsle
KOMIIETEHIINN

7 cemecTp

1 Knaccudukanus u
aApXUTEKTypa
TJIUC.

JlaGopatopnas pabora Ne 1.
[IpoextupoBanue cxem Ha IIJIUC B
rpau4ecKoM peiakTope.

10

I1K-1, IIK-2

Hroro

10

2 SI3pik Verilog
HDL.

JlaGopaTopnas pabora Ne 2.
[IpoekTrpoBaHUE CXeM KOMOHMHAITUOHHOTO
tura Ha s3eike Verilog HDL ¢
UCTIOJIb30BaHUEM CTPYKTYPHOTO OIMCAHHS
CXEMBI.

I1K-1, IIK-2

JlaGopatopnas pabota Ne 3.
IIpoextupoBanue cxem
I10CJIEZI0BATEILHOCTHOT'O THIIA HA SI3bIKE
Verilog HDL

14

I1K-1, IIK-2

Hroro

22

3 31k VHDL.

JlaGopaTopnas pabota Ne 4.
[IpoekTpoBaHue CXeM KOMOMHAITMOHHOTO
tuma Ha a3e1ke VHDL ¢ ncnons3oBannem
CTPYKTYPHOTO OTIMCAHUS CXEMBI.

I1K-1, IIK-2

JlaGopatopnas pabora Ne 5.
IIpoextupoBanue cxem

[IOCIEA0BATEIbHOCTHOI'O TUIIA HA S3BIKE
VHDL

14

I1K-1, IIK-2

Hroro

22
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Hroro 3a cemectp

54

Hroro 54

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHast padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

TabmIe 5.6.
Tabmuia 5.6. — Buabl caMoCcTOATeIbHOU PabOThI, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Hazpanus .
Bunel camocrostensHoli | Tpynoemkocts, | dopmupyembie
pazzenos (Tem) paboTHI u I — DOpMBI KOHTPOJIA
JUCIHATIIINHEI
7 cemecTp
1 IToaroroBka K 3a4ery ¢ 4 IIK-1, I1K-2 3a4éT C OLIEHKOH
Knaccudukammst | orneHkoi
U apXHUTCKTypa IloaroroBka x 1 IIK-1, IIK-2 TectupoBanue
TUIAC. TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 I1K-2 YcrHsIi onpoc /
orpocy / codeceI0BaHUIO cobecenoBanue
IToaroroska K 3amure 4 IIK-1, I1K-2 3amura oTYeTa Mo
oT4eTa 110 JIA0OPaTOPHOM nabopaTopHOI
pabore pabote
ITogroroska k 8 ITK-1, I[IK-2 JlaGopatopHas
nabopaTopHoii pabdote, pabota
HaIIyMcaHue oTYeTa
Hroro 19
2 SI3pik Verilog |IloaroroBka k 3auety ¢ 4 IIK-1, I1K-2 3a4éT C OLIEHKOH
HDL. OLICHKOH
ITogroroska k 1 ITK-1, I[IK-2 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 I1K-1, I[TIK-2 YcrHsIit onpoc /
orpocy / codeceI0BaHUIO cobecenoBanne
ITonroroska K 3amure 4 IIK-1, I1K-2 3amura oTYeTa IO
oT4eTa 110 JIA0OPaTOPHOM nabopaTopHOI
pabore pabote
ITogroroska k 8 ITK-1, I[IK-2 JIaGopatopHas
nabopaTopHoii pabdote, pabota
HaIIyMcaHue oTYeTa
Hroro 19
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3 S3eixk VHDL. ITonroroBka k 3a4eTy ¢ 4 IIK-1, IIK-2 3a4éT C OLEHKOH
OLICHKOM
ITonroroBka K 1 IIK-1, IIK-2 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 3amure 4 IIK-1, I1K-2 3armra oTU€eTa 110
OTYeTa 10 JIA0OPATOPHOM 1a0opaToOpHOit
pabote pabote
[Toaroroska k 8 I1K-1, I[TIK-2 JlaboparopHas
nabopaTopHoO# padoTe, paborta
HalMCcaHue OTYeTa
Hroro 17
4 Ilpumenenune  |Iloaroroska k 3aueTy ¢ 4 I1K-2 3auéT C OLEHKON
ITJINC. OLICHKOU
Hanwucanue pedepara 10 [1K-2 Pedepar
ITonroroBka K 1 I[1K-2 TectupoBanue
TECTUPOBAHUIO
ITogroroBka kK ycTHOMY 2 I1K-2 YcrTHblit onpoc /
ompocy / cobece10BaHUI0 cobecenoBaHue
Uroro 17
Hroro 3a cemectp 72
Uroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIMH, (GOPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabiuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Buner yueOHoi
dopmupyembie NEeATEIIbBHOCTH
DOopMBI KOHTPOJIA
KOMIICTCHIIUH JIek. JIab. Cawm.
3aH. pao. pao.
[1K-1 + + + 3a4éT ¢ OIEHKOM, 3amuTa 0TYeTa 110 JIA0OPATOPHOM
pabore, JlabopaTopHas pabora, TectupoBanue,
YcrHbI# onpoc / cobeceoBanne
[1K-2 + + + 3auéT C o1eHKOi, 3amuTa oTYeTa 1Mo 1abopaTOpHOU
paborte, JJabopatopHas pabota, Pedepar,
TectupoBanue, Y CTHBIN onpoc / cobecegoBaHme

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BambHble oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbIN MaxkcumanbHbII
0asut 3a mepuos Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amn 3a nepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | mexay KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
3a4é€T ¢ OLICHKOU | 0 | 0 0
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3amuTa oT4eTa 10 4 8 4 16

nabopaTopHoi padbore

YcTHbI# orpoc / 4 8 4 16

cobecenoBaHNe

JlaGopatopHas pabota 10 20 10 40

Pedepar 0 0 12 12

TectupoBanue 4 8 4 16

Hroro makcumym 3a 22 44 34 100
nepuos

Hapacratomum urorom 22 66 100 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb
bamnibl Ha naTy TEKyero KOHTpoIs Ouenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamiioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. HaBabwu, 3. IIpoextupoBanue BcTpanBaembix cucteMm Ha [TJIMC / 3. HaBabu ; mepeBox c
anrnuiickoro B. B. ConosseBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c. [DnekTpoHHBI pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/73058.

2. Bonosuy, I'. 1. CxeMOTeXHHKA aHAJIOTOBBIX ¥ aHAJIOTOBO-IIU(PPOBBIX 3JIEKTPOHHBIX YCTPOMCTB /
I'. . BonoBuu. — 4-e, uzn. — Mocksa : JIMK Ilpecc, 2018. — 636 c¢. [DaeKkTpoHHBIHN pecypc]: —
Pexum noctyna: https://reader.lanbook.com/book/107891#1.

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. Mypcaes, A. X. IIpakTukym 1o npoektupoBanuio Ha s3bikax VerilogHDL u SystemVerilog :
yaeOHoe rmocodwue st By30B / A. X. Mypcaes, O. . BypeneBa. — 3-e u3., crep. — Cankr-IletepOypr :
Jlanp, 2021. — 120 c. [DnexTponHbIii pecypc]: — Pexum nocryna: https://e.lanbook.com/book/158952.
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2. Makcohuna, K. ITIpoektupoBanue Ha IIJIMC. Kypc mononoro 6oiina : yuebroe mocodue / K.
Maxkcouna. — Mocksa : JIMK Ilpecc, 2010. — 407 c. [DnexTpoHHBIN pecypc]: — Pexum moctyna:
https://e.lanbook.com/book/60987.

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

1. IIporpammupoBanue IIJIMC: MeTonuueckue yka3zaHHUS MO BBIIOJHEHHUIO CTYIEHTaAaMH
nabopatopusix padbor / M. A. Koctuna - 2022. 8 ¢. [DnekTpoHHBIN pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/9574.

2. IlporpammupoBanue IIJIMC: MeToauueckue yka3zaHHUS MO BBIINOJHEHHUIO CTYJIEHTaAaMH
CaMOCTOSATEILHOM PabOTHI CTYACHTOB OaKamaBpuara, 00yJaromuXcs M0 HAIPABJICHHUIO TTOATOTOBKH / M.
A. Koctuna - 2022. 9 c¢. [DOnexktpoHHBU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/9584.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
13 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHUSITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

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

1. Ilpu u3y4yeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAHbIE TTOCOOUS, 00eCTIeUrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYyeOHas aynutopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPHUS JJIsd TPOBEACHUS 3aHATHH JabopaTtopHoro tuna; 634034, Tomckas obnacte, . ToMmck,
Bepmmnauna ynuna, 1. 74, 3316 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- CUMyYJISTOp UHTEIUIEKTYaIbHOTO JIEKTPOIPUBOA;

- Habop mns pazpabotku BcTpanBaeMbix cuctem ZedBoard Zynd-7000 (5 mT.);

- Crenp madoparopusiii 01 UDOVI 421463.237 (7 wrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- OpenOffice 4;
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- Windows XP Professional Edition;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYUIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 Knaccudukanus n [IK-1, TIK-2 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
apxurextypa [TJIUC. 3a4eTa ¢ OLCHKON
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB ISl 3aLUTHI
pabote 1abopaTopHBIX paboT
YcrHblit onpoc / IIpuMepHBIi IepeyeHb
cobeceroBaHue BOIIPOCOB [IJIs1 YCTHOTO
ompoca / cobeceoBaHUS
JlaboparopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
2 S3bik Verilog HDL. [IK-1, TIK-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s
3a4eTa ¢ OLEHKOMU
3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
YcTHbI# onpoc / [IpumMepHbIii TEpeUeHb
cobecenoBaHue BOITPOCOB [IJIs1 YCTHOTO
ompoca / cobecenoBaHUs
Jlaboparopuas Tewmbl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 S3eik VHDL. IIK-1, ITK-2 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB ISt
3a4eTa ¢ OLICHKOM
3amuTa otyera o |IIpumepHslil nepedeHb
nabopaTtopHoOit BOTIPOCOB JIJISI 3AIIUTHI
pabote 1ab0paTopHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
4 ITpumenenue [IJINC. [IK-2 3auér ¢ onenkoit | [lepeuenn BOompocoB Jist
3a4eTra ¢ OLCHKON
VeIl onpoc / [IpumMepHbIii IEpeYeHb
colecen0BaHNE BOIIPOCOB JJIs1 YCTHOTO
ompoca / codbeceroBaHUs
Pegepar [IpuMepHBIii IEpeyeHs TeM
s pepeparon
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCUUILIIMHE
®dopmynupoBKa TpeOOBaHUA K CTETICHH C(HOPMHPOBAHHOCTH
Onenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

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

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

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

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

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

5 (OTJIMYHO)

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

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kako#l s3bIK ONHCaHUs anmapaTypbl UCHOJb3YyEeTCs IJsI OMUCAHUS U MOJEIMPOBAHUS
AIIEKTPOHHBIX CUCTEM M €r0 CUHTAKCUC CXO0K C CUHTaKCUCOM si3bika C?

1) Verilog HDL;
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2) VHDL;
3) SystemC;
4) FBD.

2. Kaxkas ¢yHkius npeacraBisieT co00 HeMpephIBHOE HAa3HAUYCHHWE CUTHANTY B s3blke Verilog
HDL?
1) repeat;
2) assign;
3) case;
4) count.

3. Kakas ¢yHkius npeacraBisieT co00 HeMpEephIBHOE HAa3HAUYEHHWE CUTHATY B s3blke Verilog
HDL?
1) repeat;
2) assign;
3) case;
4) count.

4. Kakoii onepatop sBJISETCS MOCIEA0BATEIBHO BBINOJHIEMbIM B si3bike VHDL?
1) oneparop 610ka block;
2) omepaTop CEJIEKTUBHOTO Ha3HAUYCHHS CUTHAIY select;
3) mapayuteNbHBIN OlepaTop Ha3HAYCHHS CUTHAITY <=
4) omepaTop MPUCBaUBaHUS IEPEMEHHOM (:=);

5. Kakoit onepaTtop gBisieTCs NapauieIbHO BBINMOJIHIEMbIM B si3bike VHDL?
1) nuxina (loop);
2) omepaTop TeHepalii KOHKpeTU3aluu generate;
3) mycToii onepaTop (null);
4) omepaTop BO3BpaTa Mporeaypsl- GyHKIUH (return).

6. CKOJIbKO 3HAYEHUI MOTYT IPUHUMATh LENHU U PETUCTPHI?
1) 2;
2)8;
3) 4;
4) 12.

7. Kako¥ Tanm UMEIOT BXObl BHEITHETO MOIYJIsA?
1) Kak 1enp, Tak U PETUCTP;
2) 1erb;
3) peructp;
4) CUTHAJIBI.

8. Kakoi#l Tum UMEeroT BXO/Ibl BHYTPEHHETO MO JIsI?
1) Kak 1enp, Tak U PETUCTP;
2) 1erb;
3) peructp;
4) cUTHAJIBI.

9. Kakol Tunm UMEIOT BBIXO/Ibl BHEIIIHETO MOTYJIs1?
1) Kak 1enp, Tak U PETUCTP;
2) 1erb;
3) peructp;
4) cUTHAJIBI.

10. Kaxko# TuIl UMEIOT BBIXObl BHYTPEHHETO MOAYJIA?
1) Kak 1enp, Tak U PETUCTP;
2) 1erb;
3) peructp;
4) cUTHAJIBI.
11. Kak B I1O Quartus o6o3naugaercs anement « UJIM-HE»?

1))
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12.

13.

14.

15.

W=

—_——

12.
13.
14.
15.
16.

e e

4):).

Kaxk BpITIIIIUT onucanue MyJIbTHILIEKcopa Ha si3bike Verilog HDL?

1) assign f= (~a[1]&~a[0]&d[0])|(~a[1]&a[0]&d[1])|(a[ 1]&~a[0]&d[2])|(a[1]&a[0]& d[3]);
2) assign f= (~a[1]& a[0]& ~d[0])|(~a[1]&a[0]&d[1])|(a[1]&a[0]&d[2])|(a[1]&a[0]&d[3]);

3) assign f= (a[1]&~a[0]& ~d[0])|( a[1]&a[0]&d[1])|( ~a[1]&~a[0]&d[2])|(a[1]&a[0]&d[3]);

4) assign = (~a[1]&a[0]&d[0])|(~a[1]&a[0]&d[1])|(a[1]& a[0]&d[2])|( ~a[1]& ~a[0]&d[3]);

Kak Beirnsanut onucanue aemudparopa Ha s3eike Verilog HDL?

1) assign = (a[0] & a[1])|(a[0] & ~a[1])|(~a[0] & a[1])|(a[0] & ~a[1]);

2) assign f= (~a[0] & a[1])|( ~a[0] & ~a[1])|(a[0] & a[1])|(a[0] & a[1]);

3) assign f= (~a[0] & ~a[1])|(a[0] & ~a[1])|(~a[0] & a[1])|(a[0] & a[1]);
4) assign = (~a[0] & ~a[1])|(a[0] & ~a[1])|( a[0] & ~a[1])|(a[0] & ~a[1]).

Kaxkas apxurexrypa [TJIMC comepkuT OJI0KH yMHOKEHUSI — CYMMHUPOBaHHS, KOTOPBIE IIUPOKO
MPUMEHSIOTCS TPU 00pabOTKE CUTHAJIOB, a TAKXKeE JIOTHYECKHE 3JIEMEHTHI (Kak MpaBuiio Ha 0ase
Ta0IHI] TIEPEKOUPOBKH (TAOIHI] HCTUHHOCTH)) ¥ MX OJIOKH KOMMYTAIUH ?

1) CPLD;

2) EEPROM;

3) FPGA;

4) FLASH.

Kakas apxutektypa [TJIMC coaepKuT OTHOCUTENIBHO KPYITHbIE POrPaMMHPYEMbIE JIOTHYECKUE

OJIOKM — MaKpOsSYCHKH, COeAMHEHHBIE C BHEITHUMH BHIBOJAAMH U BHYTPEHHUMHU IIMHAMU?

1) CPLD;

2) EEPROM;

3) FPGA;

4) FLASH.

9.1.2. IlepedyeHb BONPOCOB JIsl 3a4€Ta C OLEHKOMH

. OcHoBHbIe Buapb! Knaccudukanuu [TJINC.

Knaccudukanus IUIMC no apxurekrype.

[Iporpammupyemas joruueckass Martpuna. lIporpamMmupyemas MaTpuuHas JIOTHKA.
Apxutektypa. OCHOBHBIE IPUHIUITEI PA0OTHI U IPOTPAMMHUPOBAHHSL.

[Tporpammupyembie KOMMYTHPYEMbIE MATPUYHBIE OJIOKH.

[Tporpammupyembie BEHTUIIHHBIC MATPHULIBL.

Cxoactsa u otinuuus [IJIMC FPGA u CPLD.

Coenunenne moayieii B sizbike Verilog HDL.

Onwucanue moayns B sizbike Verilog HDL.

Tuns! qansbix s3eika Verilog VHDL.

OcHoBHBIE oniepatopsl si3bika Verilog HDL.

Hanucate nporpammy Ha si3bike Verilog HDL, onmceiBaromyto paboTy 0a30BBIX 3JIE€MEHTOB
AJIGKTPOHHBIX CXE€M KOMOMHAIIMOHHOTO THUIIA: MYJIbTHILIEKCOP, JeMYIbTHILIEKCODP, MH(paTop,
nemudpaTop, CEMUCETMEHTHBIN ASIH(PPATOP, CyMMATOP/BBIYUTATEINb.

KaxoBo Ha3zHauyeHue s3bika VHDL?

N3 kakux yacTeil cOCTOUT olucaHue cxeMsl Ha si3bike VHDL?

KakoBo Ha3HAYCHHE YaCTH OTIMCAHUS CXEMbI, HA3bIBAEMOM CYIITHOCTHIO (entity)?

KakoBo Ha3HaueHUE YaCTH ONMCAHHS CXEMbI, HA3bIBAEMOM apXUTEKTYPHBIM TEJIOM?

Kakue oneparopsl npumenstores B si3bike VHDL?
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Kakoii MmeTon MozienupoBaHus UCTONb3yeTcs B sizbike VHDL?

Tune! JaHHBIX.

Tumbl 00BEKTOB.

Hanmucats mporpammy Ha si3pike VHDL, onmuceiBaromyto padboTy 0a30BBIX 3JIE€MEHTOB
AIEKTPOHHBIX CXeM KOMOMHAIIMOHHOIO THMA: MYJIbTUILUIEKCOP, IEMYJIbTUILIEKCOP, b paTop,
nemudpaTop, CEMUCETMEHTHBIN aemudpaTop, CyMMaTop/BEIUUTATETb.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB ISl 3a1IUTHI J1a00PaTOPHBIX padoT

Ha3zoBuTe 0OCHOBHBIE MPUHLUIIBI TOCTPOCHHUS JIOTUYECKHX OJIOKOB.

Kakoii Tun noruku sinsercst 0ojiee YyBCTBUTEILHBIM K CTATUYECKOMY 3JIEKTPUYECTBY?
Ha3zoBure ocHoBHbIe oniepaTopsl si3bika Verilog HDL.

Co3nate onucanue mugparopa Ha si3bike Verilog HDL, ucnons3ys onepaTtop assign.
Co3nate onucanue D-tpurrepa Ha si3pike Verilog HDL.

Ha3osute ocHOBHBIE onepaTopsl s3bika VHDL.

[Tepeuncaure ocHoBHbIe kpuTepun Beioopa IIJIMC ans peanusanuu ycTpoicTBa.

9.1.4. [IpuMepHbIii NepevyeHb BONMPOCOB /IJisl YCTHOTO ONpoca / codeceT0BaHUs

. [lo xakuM mpu3HaKaM KJIacCCHUPUIUPYIOT YCTPOHUCTBA C MPOTPAMMHUPYEMON CTPYKTypoit?

[lepeuncnure OCHOBHBIE NTOKA3aTEIU MPOTPAMMHUPYEMBIX YCTPOUCTB.
Pacckaxute npo oco6ennocTu nporpammupoBanwus [IJIC.

. Kakne ¢yHKOnMOHaNbHBIE BO3MOXHOCTH o0OecmedmBaroT mnporpammupyemsie I[13VY,

nporpaMMHupyemMasi MaTpU4uHas JIOTHKA U MpOoTpaMMUpYyeMble JIorndeckue mMatpuubl? B uem
COCTOAT JIOCTOMHCTBA U HEJIOCTAaTKU 3TUX ycTpoucTB? [IpuBeanTe CpaBHUTENBHYIO OLICHKY UX
MTOKa3aTeeH.

Urto Takoe mporpaMmmupyemas mojib3oBatesieM BeHTWiIbHas matpuna FPGA? KakoBa ee

CcTpyKTypa?

. Kak crpositcst norndeckue 6ok FPGA? KakoBbl ©X OCHOBHBIE XapaKTEPUCTUKHU?

Kak cTpoutcs cucrtema MEXKCOCIUHEHUN BEHTHJIbHBIX MaTpull? Kakue BUIBI CBSI3UM OHA
BKJIIOYAET B ce0s1?

. /I3 KakuxX KOMIOHEHTOB COCTOSIT CJI0KHBIE TPOrpaMMUpyeMBbIe Joruueckue ycrporictsa CPLD?

Uto BXxOauT B coctaB PpyHKIMOHAIBHBIX 0710k0B CPLD? Kak cTtpoutcs cxema coenmHeHUN
(YHKIIMOHATILHBIX 0JI0KOB?

. Uro Takoe cucteMa mna kpucrasie?
. OOBSICHUTE OCHOBHBIE CXOJCTBAa M OTJIHYUTEIbHBIE OCOOEHHOCTH S3BIKOB OMNHCAHUSI

anmnaparyphl.
HazoBuTe s13bIKM OnucaHus anmnapaTyphl.

Pacckaxute npo Benymme Gupmsl mpousBoauteneii [IJINC.

Pacckaxxkute 0 mepcnekTuBax U OCHOBHBIX HaIpaBieHUsAX AanbHewnmero pazputusa [IJIMC.

9.1.5. Tembl 1a00paTOPHBIX padoOT

. Jlabopatopnas pabora Ne 1. IIpoekrupoBanue cxem Ha [IJIMC B rpaduyeckom pegaxtope.
. Jlabopatopnas pabora Ne 2. [IpoekTrpoBaHHe cXxeM KOMOMHAIIMOHHOTO TUMA Ha A3bIke Verilog

HDL ¢ ucnionb3oBaHueM CTPYKTYPHOI'O OIIUCAHUS CXEMBI.

. JJaboparopnas pa6orta Ne 3. [IpoexkTupoBaHHE CXEM MOCIEAOBATEILHOCTHOTO THIIA HA S3BIKE

Verilog HDL
JlaGopatopnas padota Ne 4. [IpoexTupoBanue cxeM KOMOMHAIIMOHHOTO THIa Ha sa3bike VHDL ¢
UCTIOJIb30BAaHUEM CTPYKTYPHOTO OITUCAHUS CXEMBI.

. JJaboparopnas pa6orta Ne 5. [IpoekTupoBaHHE CXEM MOCIEAOBATEILHOCTHOTO THIIA HA S3BIKE

VHDL
9.1.6. IlpuMepHBbIii nepevyeHb TeM 1Jis1 pedepaToB

Oco6ennoctu nporpammupoBanus [IJIUC. mopTsr.
Ocob6enHocTH npoekTupoBanus 1udpoBeix GunbTpos Ha [TJIUC.
0630p pupm-npousBoauteneit [TJINC.

OcHoBaeble kputepun Beidopa [IJIMC ayis peanuzanuu npoexTa.
0O0630p ycTpoicTB poccuiickux pazpadorunxos [TJIVC.
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6. FPGA u CPLD. CxoacTBa, OTIM4usi, JOCTOMHCTBA U HEAOCTATKH KaXKI0M U3 apXUTEKTYP.
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOThI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaTIOB.

CornacoBaHa Ha noptane Ne 78395 17



JIMCT COI'JTACOBAHUA

Paccmotpena u onoOpena Ha 3acemannu kadenpsr YU
npotokon Ne 4 or«23 » 11 2023 .

COI'TACOBAHO:

JlomKHOCTD

Nuunmansr, pamunms

IToamuce

3aBemyronuii BeiTyckaromeit kag. YU

I''H. Hapumanosa

CoracoBano,
ebdel4e0-de8d-48f7-
bf05-ceacbl67edfe

3aBenyroumii odecneunBatomet kap. YU

I''H. Hapumanosa

CormacoBasno,
ebdel4e0-de8d-48f7-
bf05-ceacbl67edfe

HavanpHuk yueGHOTO ynpaBlieHus

N.A. Jlapuommuna

Cornacosano,
c3195437-a02f-4972-
a7c6-abbeelf21e73

IKCIIEPTHDI:

Houenr, xap. YU M.E. AxTunua CormacoBaHno,
c47100a1-25fd-4bla-
af65-5d736538bbd4

Crapmuii mpenoaBarens, kag. YU O.B. Kunnna CornacoBaHo,
€26fb2b7-2be5-4b77-
8183-050906687dfc

PA3PABOTAHO:

Homent, kap. YU M.A. Koctuna  PaszpaboraHo,

5de9e829-a35e-4819-
8916-932c7c71274c

CornacoBaHa Ha noptane N2 78395

18



