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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 12 19 35 [IK-1, TIK-2
[JINC.
2 3wk Verilog HDL. 6 28 19 53 IK-1, TITK-2
3 A3k VHDL. 6 14 17 37 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)
TpynoemKocTb

Hazsanus

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

CornacoBaHa Ha noptane N2 69013 4



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.

5.4. JlaGopaTopHble 3aHATHS

Tabmuna 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

HaszBanus pasznenos
(TemM) TUCTIMIUIUHBI

HaunmenoBanue naboparopusix pador | TpymoeMKocTb, 4

dopMupyemsle
KOMIIETEHIINN

7 cemecTp

1 Knaccudukanus u
apxutekrypa ITJINC.

JlaGoparopnas pabota Ne 1.
[IpoextupoBanue cxem Ha [1IJIVC B
rpau4ecKoM peakTope.

12

IIK-1, IIK-2

Hroro

12

HDL.

2 SI3pik Verilog

JlaGopaTopHas pab6ota Ne 2.
[IpoekTHpoBaHHe CXeM KOMOMHAIIMOHHOTO
tura Ha s3eike Verilog HDL ¢
UCIIOJIb30BAaHUEM CTPYKTYPHOTO OITUCAHHUS
CXEMBI.

14

IIK-1, TIK-2

JlaGopatopnas pabota Ne 3.
[IpoexkTupoBanue cxem
II0CJIEZIOBATEILHOCTHOTO THIIA HA SI3bIKE
Verilog HDL

14

IIK-1, IIK-2

Hroro

28

3 31k VHDL.

JlaGopaTopHas pabota Ne 4.
[IpoexkTupoBanue cxem Ha si3bike VHDL.

14

IIK-1, TIK-2

Hroro

14

Hroro 3a cemectp

54

Htoro

54

5.5. KypcoBoii nmpoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHas1 padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmuma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIIETEHITUN
Ha3zBanus .
Bunel camoctositensHoli | Tpynoemkocts, | Dopmupyembie
pazzenoB (Tem) @DopMBbI KOHTPOJIS
paboThI q KOMIIETEHI[NHA
JUCITUTUTAHBI
7 cemecTp
1 [ToaroroBka k 3a4eTy ¢ 4 IIK-1, IIK-2 3a4éT ¢ OLEHKOH
Knaccudukanus |oueHkoi
A apXHUTCKTypa IloaroroBka x 1 IIK-1, IIK-2 TectupoBanue
IJIAC. TECTUPOBAHHUIO
[ToaroroBka Kk yCTHOMY 2 [1K-2 YcrHb1i onpoc /
ompocy / codece0BaHUIO cobecenoBanne
IloaroroBka k 3amure 4 IIK-1, I1K-2 3armra oTU€eTa 110
OTYeTa 10 JIA0OPATOPHOM nabopaTtopHoOi
pabote pabote
[Toaroroska k 8 [1K-1, I[IK-2 JlaGoparopHas
nabopaTopHO# padoTe, paborta
HaIMCaHUEe OTYETa
Hroro 19
2 S3bik Verilog  |IlonroroBka k 3ayeTy ¢ 4 I1K-1, IIK-2 3auéT C OLEHKON
HDL. OIICHKOM
IloaroroBka x 1 IIK-1, IIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 2 [TK-1, TIK-2 YcrHb1i onpoc /
ompocy / codeceI0BaHnIO cobecenoBanne
IloaroroBka k 3amure 4 IIK-1, IIK-2 3armra oTU€eTa 110
OTYeTa 10 JIA0OPATOPHOM nabopaTtopHoi
pabote pabote
IToaroroBka k 8 [TK-1, TIK-2 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCaHUEe OTYETa
Hroro 19
3 A3pik VHDL. |IloaroroBka K 3a4eTy ¢ 4 ITK-1, TIK-2 3a4€T C OIEHKOM
OLICHKOM
IToaroroBka k 1 [TK-1, TIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka K 3ammure 4 [TK-1, TIK-2 3anura oT4eTa 1o
oT4eTa 1o JIabopaToOpHOU nabopaTopHOI
pabote pabote
IToaroroBka k 8 ITK-1, TIK-2 JlaboparopHas
nabopaTopHoii pabdote, pabota
HaIMCaHUe OTYeTa
Hroro 17
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4 ITpumenenue ITonroroBka k 3a4eTy ¢ 4 IIK-2 3a4éT c OICHKOMI
[JINC. OLICHKOM
Harmmucanne pedepara 10 ITK-2 Pedepar
[Togroroska k 1 I1K-2 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 2 [1K-2 YcrHsiii onpoc /
orpocy / codeceI0BaHUIO cobecenoBaHme
Hroro 17
Hroro 3a cemectp 72
Uroro 72

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHHUILIMHBI,

H BU10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunsr yueOHoiMA
dopmMmupyembie JEeATEIIbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIIHH Jlek. | Jlab. Cam.
3aH. pao. pao.
IIK-1 + + + 3auéT C Oo1eHKOI, 3amuTa OTYeTa MO 1abopaTOPHOU
paborte, JIJaboparopHas padota, TectupoBanue,
YcTHbIl onpoc / cobecenoBanne
[1K-2 + + + 3auéT C OIeHKOH, 3aIuTa OTYeTa 10 JIAOOPATOPHOU
pabote, Jlaboparopuas pabota, Pedepar,
TectupoBanue, Y CTHBIN onpoc / codecenoBaHme

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

6.1. basuibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

CornacoBaHa Ha noptane N2 69013

N . MaxkcumanbHbIN
MaxkcumanbHbII MaxkcuManbHBIN
0aJut 3a mepuoI Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amr 3a mepuon
mexay 2KT u Ha ceMecTp
Hauvana cemectpa | mexay KT u 2KT
KOHeII cemecTpa
7 cemecTp
3auéT c OLEHKOMN 0 0 0 0
3amuTa oT4eTa 1o 4 8 4 16
nabopatopHO# pabore
YcTHBIH onpoc / 4 8 4 16
cobeceoBanne
JlaGopatopHas pabota 10 20 10 40
Pedepar 0 0 12 12
TectupoBanue 4 8 4 16
Hroro makcumym 3a 22 44 34 100
epuos
Hapacratomum urorom 22 66 100 100
6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
7




[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. HaBab6wu, 3. IIpoextupoBanue BcTpanBaembix cucteM Ha [IJIMC / 3. HaBabu ; mepeBox c
anrmiickoro B. B. ConoBreBa. — Mocksa : JIMK Ilpecc, 2016. — 464 ¢c. — ISBN 978-5-97060-174-7.
— Tekct : a5exkTpoHHBIH // JIaHb : 2JIEKTPOHHO-OMOMMOTEeYHAas cucTeMa. [DIEeKTPOHHBIA pecypc]: —
Pexxwum noctyna: https://e.lanbook.com/book/73058.

2. Bonosuy, I'. 1. CxeMOTeXHHKA aHAJIOTOBBIX ¥ aHAJIOTOBO-IIU(POBBIX 3JIEKTPOHHBIX YCTPOICTB /
I'. . BonoBuu. — 4-¢, uzn. — Mocksa : JIMK Ilpecc, 2018. — 636 c. — ISBN 978-5-97060-623-0. —
Texct : anexTpoHHsIii // JIaHb : 3IEeKTPOHHO-OMOIMOTEYHAsE cUcTeMa. [ DIIeKTpOHHBIN pecypc|: — Pexum
nocrymna: https://reader.lanbook.com/book/107891#1.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Mypcaes, A. X. I[IpakTuky™m no npoektupoBanuto Ha s3bikax VerilogHDL u SystemVerilog :
yuebHoe nocobue 1t By30B / A. X. Mypcaes, O. U. bypeneBa. — 3-e u3a., crep. — Cankr-IletepOypr :
Jlanp, 2021. — 120 c. — ISBN 978-5-8114-7341-0. — TekcT : aneKTpoHHBIH // JIaHb : 3MeKTpOHHO-
6bubnuorteuHass cuctema. [DIEeKTpOHHBIU pecypc]: — Pexum goctymna:
https://e.lanbook.com/book/158952.

2. Maxkcduna, K. I[IpoektupoBanue Ha ITJINC. Kypc mononoro 6oiina : yuednoe nocodue / K.
Maxkcpuna. — Mocksa : JIMK IIpecc, 2010. — 407 c. — ISBN 978-5-94120-147-1. — TekcrT :
ANEKTPOHHBIN // JlaHb : 2MeKTpOHHO-OMOIMOTEUHass cucTeMa. [DIeKTpOHHBIA pecypc]: — Pexum
noctymna: https://e.lanbook.com/book/60987.

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

1. I[IporpammupoBanue I[IJIMC: Metonuueckne yka3zaHUS 1O BBIMOJHEHHIO CTYJAEHTaMH
nabopatopHbeix pabotr / M. A. Koctuna - 2022. 8 c. [DnektpoHHBIN pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/9574.
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2. IlporpammupoBanue I[IJIMC: Metonuueckue ykazaHUs MO BBIMOJHEHHIO CTYJEHTaMH
CaMOCTOSITeIIbHON pabOThI CTYICHTOB OakalaBpraTa, 00yJaroIIuXcsl 10 HaMPaBJICHUIO MOATOTOBKH / M.
A. Koctuna - 2022. 9 c. [DOnekTpoHHBIU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/9584.

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

Y4eOHO-MeTOINYEeCKUE MaTEPHUaJIbl i1l CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/J0POBbsI M1 HHBAJIUIOB MPEAIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[0POBbS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9€OHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

VYyeOHast aynuTopusi: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayauTopus IS MpOBEASHHS 3aHsATUM nabopatopHoro tuma; 634034, Tomckas o6nacth, r. ToMck,
Bepmmnauna ynuua, a. 74, 3316 ayn.

Onucanre UMEIOIIErocss 000pya0BaHUS:

- CUMyTISTOp MHTEIUIEKTYaIbHOTO AIEKTPOIPUBOA;

- HaGop ans pa3pabotku BcTpanBaeMbix cuctem ZedBoard Zynd-7000 (5 mit.);

- Crenn nabopartopusiiit 01 UOVYT 421463.237 (7 wiT.);

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- OpenOffice 4;

- Windows XP Professional Edition;

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue A1l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

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

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJIbHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTILTHHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH

1 Knaccudukanus u TIK-1, ITK-2 3a4éT ¢ OLIEHKOH [Iepeuens BOIIPOCOB 1Ist

apxutekrypa ITJINC. 3a4era ¢ OLCHKON
3amuTa otdyera o |IIpumepHslii nepedeHb
nabopaTopHOH BOITPOCOB JIJIs 3aIUTHI
pabore 1a00paTOpHBIX PadoOT
VYcrHbI# onpoc / [IpuMepHBIii TIEpedeHb
cobecel0BaHNE BOIIPOCOB JUIsl yCTHOTO

ompoca / codbecenoBaHUs

JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN
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2 3wk Verilog HDL. [IK-1, TIK-2 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
3a4eTa ¢ OLCHKON
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX pabOT
YcrHblit onpoc / IIpuMepHBIi IepeyeHb
cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
3 A3pixk VHDL. [IK-1, TIK-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s
3a4eTa ¢ OLEHKOMU
3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 ITpumenenue [TJINC. [1K-2 3auér c onenkort | [lepeuens BompocoB 1ist
3a4eTa ¢ OLCHKON
YcTHbli onpoc / [IpumepHbIil nepeueHb
cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbeceroBaHUs
Pedepar [IpumepHBIii nepedeHb TeEM
it pedepaTon
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHUS IO

JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.

Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JAUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENIBHO) | MAKCUMAIbHOMN | UJIU ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE IPUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kako#l s3bIK OMHCaHUs anmapaTypbl UCHOJb3yeTCs IJIsl ONMHUCAHUS U MOJEIUPOBAHUS

DIIEKTPOHHBIX CUCTEM U €TI0 CHHTAKCHUC CXOX C CHHTAKCHUCOM si3bIka C?

1) Verilog HDL;

2) VHDL;

3) SystemC;

4) FBD.

. Kakas dynkmus npeacrasiseT co0oil HEMpEepbIBHOEC HA3HAUCHUE CUTHANY B s3bike Verilog
HDL?

1) repeat;

2) assign;

3) case;

4) count.

. Kakas dynkmus npeacrasiseT co0oil HEMpEepbIBHOEC HA3HAUCHUE CUTHANY B s3bike Verilog
HDL?

1) repeat;
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10.

1.

2) assign;

3) case;

4) count.

Kakoii onepatop sBISIETCS TOCAEA0BATEIBHO BBINOJIHIEMBIM B si3bike VHDL?
1) oneparop 610ka block;

2) omepaTop CEJIEKTUBHOTO Ha3HAUYCHHS CUTHAITY select;

3) mapajuteNbHBIN ONepaTop Ha3HAYCHHS CUTHAITY <=

4) omepaTop NMpUCBaUBaHUS NIEPEMEHHOM (:=);

Kakoii onepatop sIBJIsSIETCS MapalIeIbHO BBITIOIHAEMBIM B si3bike VHDL?
1) nuxina (loop);

2) omepaTop TeHepali KOHKpeTU3aluu generate;

3) mycToii onepaTop (null);

4) omepaTop BO3BpaTa Mporeaypsl- GyHKIHH (return).

CKOJIBKO 3HAYEHHU MOTYT MIPUHUMATh LEMH U PETUCTPHI?

1) 2;

2)8;

3) 4;

4) 12.

. Kako#l T uMeroT BXO/1bl BHEIIIHETO MOTYJIs1?

1) Kak 1emnb, Tak U PETUCTP;

2) 1erb;

3) peructp;

4) cUTHAJIBI.

Kakoii T "MErOT BXOAbl BHYyTPEHHETO MOTYJIs1?
1) Kak 1emnb, Tak U PETUCTP;

2) 1erb;

3) peructp;

4) CUTHAJIBI.

Kakoii TuI ”MEIOT BBIXO/1bl BHEITHETO MOYJIs1?

1) Kak 1enp, Tak U PETUCTP;

2) 1erb;

3) peructp;

4) CUTHAJIBI.

Kakoii T ”MEIOT BBIXO/1bl BHYTPEHHETO MOJTYJIs1?
1) Kak 1enp, Tak U PETUCTP;

2) 1erb;

3) peructp;

4) CUTHAJIBI.

Kak B ITO Quartus o60o3nagaercs snmemeHT «AJIM-HE»?

1)
2)

3)

" Do

VYV
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12.

13.

14.

15.

16.

17.

18.

19.

20.

[Toctpoenue kakoro tuna [IJIMC ocHOBaHO Ha TOM, UTO JH00ast KOMOWHAIIMOHHAS (QYHKITUS
MOXET OBITh NMpEJICTaBJICHA B BUJE Jormyeckoid cymmbl (omepamus MJIN) moruueckux
npousBeneHui (onepanumii M)?

1) IIBM;

2) IIKMB;

3) TJIM;

4) TIIMJIL.

Kako#t Tun IIJIUC, umeer nmporpammupyemyto matpuity "U" u pukcupoBaHHYIO MaTpHUILY
HHHHH?

1) [IBM;

2) [IKMB;

3) IUIM;

4) [IMJL.

Kako#i tun IIJIUC, comepXuT HECKOJbKO MaTPUUHBIX JoTHUeckux O010koB (MJIB),
00BbEeTMHEHHBIX KOMMYTAIIMOHHOW MaTpHUIIEH?

1) [IBM;

2) [IKMB;
3) IUIM;
4) [IMJL.

Kaxkoit Tun apxutekTypsl [IJIMC coctout u3 norudeckux 610koB (JIB) u koMmMmyTHpyromux
nyTen?

1) [IBM;

2) [IKMB;
3) IUIM;
4) [IMJL.

Kakoit Tun IIJIMC npumensitor coBMecTHO ¢ [IBM nns peanuzanuu ynpapisiomux U
UHTEPPEHUCHBIX CXeM, T.K. BO3BMOXXHOCTH KoMOuHarmornHou yactu [1JIMC orpannyensi?

1) [IBM;

2) [IKMB;
3) IUIM;
4) [IMJL.

Kaxk BpITIISIIUT 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]);

Kax Beirnsanut onucanue aemudparopa Ha s3eike Verilog HDL?

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

Kaxkas apxurextypa [TJIMC comepkuT OJI0KH YMHOKEHUSI — CYMMHUPOBaHHS, KOTOPBIE IIUPOKO
MIPUMEHSIOTCS PU 00pabOTKE CUTHAJIOB, a TAKXKE JJOTUYECKHUE JIEMEHTHI (KaK MpaBuiIo Ha 0asze
Ta0IHI] IEPEKOUPOBKH (TAOIHI] HCTHHHOCTH)) ¥ MX OJIOKH KOMMYTAIUH?

1) CPLD;

2) EEPROM;

3) FPGA;

4) FLASH.

Kakas apxutektypa [TJIMC coaepKuT OTHOCUTENIBHO KPYITHBIE POrPaMMHPYEMbIE JIOTUYECKUE
OJIOKM — MaKposYeKU, COeAMHEHHbIE C BHEITHUMH BBIBOJAAMH U BHYTPEHHUMHU IIHHAMU?

1) CPLD;

2) EEPROM;

3) FPGA;

4) FLASH.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. OcHoBHbIe BB Kinaccupukammu [TJINC.
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Knaccudukamus [IJIMC o apxutekrype.

[Iporpammupyemasi jorudeckas marpuna. I[Ilporpammupyemass mMaTpuyHas JOTHKA.
Apxurekrypa. OCHOBHbBIE IPUHLHUIIBI PAOOTHI U IPOTPAMMUPOBAHUS.

[TporpamMmMupyemMbie KOMMYTHPYEMbIE MaTPUUHBIE OJIOKH.

[IporpamMmMupyemMbie BEHTUIIbHBIE MAaTPHIIbI.

CxoncrtBa u otinuns [IJIMC FPGA u CPLD.

Coenunenue MmoxayJseit B si3bike Verilog HDL.

Ornucanne Moy B si3bike Verilog HDL.

Tuner nanneix s3pika Verilog VHDL.

OcHoBHbIe onepaTopsl s3bika Verilog HDL.

Hanucate mporpammy Ha s3bike Verilog HDL, onuceiBaroniyto paboTy 6a30BbIX 3JIEMEHTOB
AIIEKTPOHHBIX CXeM KOMOMHAIIMOHHOIO THMA: MYJIbTUILUIEKCOP, NEMYJIbTUILIEKCOP, HudpaTop,
nemudpaTop, CEMUCETMEHTHBIN aemudpaTop, CyMMaTop/BEIUUTATETb.

KakoBo HazHauenue s3pika VHDL?

N3 kakux yacTell COCTOUT onMrcaHue cxemsl Ha si3bike VHDL?

KakoBo Ha3HaueHWe YacTH OMMUCAHMS CXEMbI, HA3bIBAEMOM CYIIHOCTHIO (entity)?

KakoBo Ha3HaueHME YaCTH OMUCAHUS CXEMBI, HA3bIBAEMOW apXUTEKTYPHBIM TEJIOM?

Kakwue onepartopel npuMensitorcs B sa3bike VHDL?

Kakoii MmeTon MozienupoBaHus UCTONb3yeTcs B si3bike VHDL?

Tune! JaHHBIX.

Tumbl 00BEKTOB.

Hanucats mporpammy Ha si3pike VHDL, onuceiBaromyto padboTy 0a30BBIX 3JIE€MEHTOB
AIEKTPOHHBIX CXeM KOMOMHAIIMOHHOIO THIMA: MYJIbTHUILUIEKCOpP, IEMYJIbTUILIEKCOP, b paTop,
nermudpaTop, CEMUCETMEHTHBIN aemudpaTop, CyMMaTop/BEIUUTATETb.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB /ISl 3aIUTHI J1a00PATOPHBIX padoT

Ha3zoBuTe 0OCHOBHBIE MPUHLUIIBI TOCTPOCHHUS JIOTUYECKHX OJIOKOB.

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

Cosnatp onucanue mudparopa Ha s3bike Verilog HDL, ucnons3ys onepaTtop assign.
Cosnatp onucanue D-tpurrepa Ha s3pike Verilog HDL.

Ha3osute ocHOBHBIE onepaTopsl s3bika VHDL.

[Tepeuncaure ocHoBHbIe kpuTepun Boioopa ITIJIMC ans peanusanuu ycTpoiicTBa.

9.1.4. [IpuMepHbIii NepevyeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codeceq0BaHUs

. [lo xakuM mpu3HaKaM KJIacCHUPUIUPYIOT YCTPOHUCTBA C MPOTPAMMHUPYyEMON CTPYKTypoii?

[lepeuncnute OCHOBHBIE NTOKA3aTeIU MPOTPAMMHUPYEMBIX YCTPOUCTB.
Pacckaxute po oco6ennocTu nporpammupoBanwus [IJINC.

. Kakne ¢yHKIMOHaNbHBIE BO3MOXHOCTH o0OecmednBaioT mnporpammupyemsie I[13VY,

nporpaMMHupyemasi MaTpu4uHas JIOTHKA U MpOoTrpaMMUpYyeMble Jiorndeckue mMatpuubl? B uem
COCTOAT JIOCTOMHCTBA U HEIOCTAaTKU 3TUX ycTporcTB? [IpuBeanTe CpaBHUTENBHYIO OIICHKY UX
MTOKa3aTeeH.

Urto Takoe mporpaMmupyemas mojib3oBatesieM BeHTWibHas marpuna FPGA? KakoBa ee

CcTpyKTypa?

. Kak crpositcst norndeckue 6ok FPGA? KakoBbl uX OCHOBHBIE XapaKTEPUCTUKHU?

Kak cTpoutcs cucrtema MEXCOCIUHEHUN BEHTHJIbHBIX MaTpull? Kakue BUIBI CBSI3W OHA
BKJIIOYAET B ce0s1?

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

Uto BXxOauT B coctaB PpyHKIHOHANBHBIX 0710k0B CPLD? Kak cTtpoutcs cxema coenmHeHUN
(yHKIIMOHATILHBIX 0JI0KOB?

. Uro Takoe cucteMa mna kpucrasie?
. OOBsSICHUTE OCHOBHBIE CXOJCTBAa M OTJHYUTEIbHBIE OCOOEHHOCTH S3BIKOB OMNHCAHUSI

anmnaparyphl.
HazoBuTe s13bIKM OnucaHus anmnapaTypsl.

Pacckaxute npo Benymme Gupmsl mpousBoauteneit [IJINC.

Pacckaxkute o0 mepcnekTuBax U OCHOBHBIX HaIpaBiIeHUsAX AanbHewnmero pazputusa [IJIMC.
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9.1.5. Tembl 1a00paTOPHBIX padoOT

. JlJaboparopnas pabota Ne 1. [IpoexkrupoBanue cxem Ha [IJIMC B rpaduyeckom peaakTope.
. JlJabopatopnas padota Ne 2. [IpoekTupoBaHue cxeM KOMOMHAIIMOHHOTO TUIIA Ha s3bIke Verilog
HDL c ucnonb3zoBaHueM CTPYKTYPHOI'O OITUCAHUSI CXEMBI.
3. Jlabopartopnas pabota Ne 3. [IpoekTupoBaHue CXeM MOCIEAOBATEILHOCTHOTO THUIIA HA S3BIKE
Verilog HDL
4. Jlabopatopnas pabota Ne 4. [IpoektupoBanue cxem Ha s3pike VHDL.

N —

9.1.6. IlpnMepHBbIii NepedyeHb TeM 1J1s1 pedepaToB

Oco6ennoctu nporpammupoBanus [IJIMC.  mopTsr.

Ocob6enHoctu npoekTupoBanus mudppoBeix ¢punbTpoB Ha [TJINC.

00630p pupm-npousBoauteneit [TJINC.

OcHoBuble kputepun Beidopa [IJIMC s peanuzanuu npoexra.

0O0630p ycTpoiicTB poccuiickux pazpadorunxos [TJIVC.

FPGA u CPLD. CxoncTBa, oT/IM4usi, JOCTOMHCTBA U HEJOCTATKU KAXKI0M U3 apXUTEKTYP.

SnhE PN =

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIIaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI ISl JTy4YIIETO OCBOSHUS MaTepHaia HeoOX0IUMO PeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailte YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMI HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHANBHUAYATBHOTO TTOHUMAHUS M OCBOCHHS MaTepuala, BbIIENsiss OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO0 C IPUMEpPAMHU U3
MPaKTHKH;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MaJIO3HAKOMBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YYEHHOE, OTBEYANTE HA MPEI0KEHHBIE BOIIPOCHI.

CTyaeHThl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIIUH, B T.4. C HCIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuunarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIe Mo TUCIUTUINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTE€pHaJIaM AJid JUll ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHbIE MaTepHalibl, IEpPEeYeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbsI M MHBAJIHJIOB

Buasl 1o0MOIHUTENBHBIX OLICHOYHBIX DopMBbI KOHTPOJIS U OLIEHKU

Kareropuu obyuaromuxcs

MaTepUaoB pe3yJabTaToOB 00yUYEHUs
C HapyleHusIMH cIyxa TecTsl, NUCEMEHHBIE [IpenMy11eCTBEHHO MTMCHMEHHAS
CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pabOThHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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