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1. llesu u 3212494 AU CIUILIHHBI

Henbto n3yuenus aucuuiuinabl «L{udpoBeie aeKTpOHHbBIE YCTPONUCTBAY SBISETCS
npuoOpeTeHNE TEOPETUUECKUX 3HAHUM U MPAKTHUECKUX HABBIKOB B pa3paboTKe
IPOrPAMMHOIO U annaparHoro o0ecrneyeHus: paauoIEKTPOHHBIX CUCTEM PA3IUYHOTO
HA3HAYEHUs C MPUMEHEHHEM COBPEMEHHOM U(POBOIA 371€EMEHTHOU 0a3bl.

Kparkoe conepxanmne TUCHMILTHHBI

CoBpeMeHHbIE METO/IbI pa3paboTKu IUPPOBBIX ycTpoilcTB. [IporpamMmupyemsbie
JIOTUYECKHE UHTETPAJIbHBIE CXEMBI. SI3bIKH ONMCAaHUS aNapaTypbl. ApXUTEKTypa
MHUKPOIPOLIECCOPOB U MUKPOIIPOIIECCOPHBIX CUCTEM. MUKPOKOHTPOILIEPHI.
[IporpammupoBaHrue MUKPOKOHTPOJIEPOB Ha s3bike accembinepa. CoBpemennbie CAIIP
JUIsl pa3pabOTKU MPOTpaMMHOTO oOecrieueHus MUKpokoHTposuiepoB u [TJINC.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) oOy4YeHHUs 10 AUCITUTUTHHE

3HaeT: A3BIKKU OMMCAHUS ANIAPATYPhl, APXUTEKTYPY
COBPEMEHHBIX MUKPOIIPOILIECCOPOB U
MPOrpaMMUPYEMBIX JIOTUYECKUX UHTETPATbHBIX
cXeM

YMeeT: pa3pabaThiBaTh MporpaMMHOE oOecTieueHre
MUKpOKOHTposuiepoB U [TJINC, mpoBoauTh pacyeThl
OCHOBHBIX y3JI0B IU(DPOBBIX YCTPOUCTB

MMeeT npakTUYeCKU OTBIT: OTIAIKU U
TECTUPOBAHUS IPOIPAMMHOIO 00€CIIeUeHUs
MUKpOKOHTposuiepoB U [TJINC, npumenenus
cnenuannsupoBanHbix CAIIP mist pazpabotku u

VYK-2 CnocobeH onpenensth Kpyr 3ajad B paMKax
MOCTABJICHHOM LIeIM U BBIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOINX

IIPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYECHUHN

Bepupukaruu [10
YK-6 CriocobeH ynpaBisiTh CBOUM BpeMeHeM,  (MIMeeT mpakTHYEeCKHi OTbIT: UCTIOIb30BaAHMS
BBICTPAUBaTh U PEAM30BBIBATH TPACKTOPHIO WHIMBUIyaJIbHBIX IPOrpaMM OOIIeH 1
CaMOpa3BUTHsI Ha OCHOBE MPUHIIMIIOB 00pa30BaHusl [TpodecCHOHANbHO-TIPUKIAIHON OATOTOBKY B
B TEUCHHE BCEU )KU3HU TaHHOM 00JIaCTH HAINPaBICHHOCTH

3. Mecro nucuuniunnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB PabOT yueOHOro IjiaHa BUJIOB paboT
1.9.02.M8.02 OcHoBBI TUPPOBOI 0OPaOOTKH
CHUTHAJIOB, He nmpexycmotpensr
1.®.02.M8.01 OCHOBBI TEOPUH CUTHAJIOB

TpeboBaHMs K «BXOHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbBIM
IIPY OCBOCHUH JJAHHOM JAUCIMIUIUHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimna TpeboBanus

3HaeT: conepKaHue MPOIECCOB CaMOOPTaHU3aIluH U
camMo00pa30BaHusl PH IJIAHUPOBAHUH 3aHATHH 110

1.®.02.M8.01 OcHOBBI TEOPUH CUTHAJIOB




CaMOITOJITOTOBKE MIPU U3YYCHUH TEOPETUUECKOM
YaCTH JUCIUIUIMHBI U BBITIOJIHEHUS MTPAKTHYECKUX
paboT, OCHOBBI MaTEMaTUYECKOTO MPECTABICHHS
MPOCTHIX U CIOKHBIX CUTHAJIOB, GOPMUPYEMBIX U
00pabaTbIBa€MbIX B COBPEMEHHBIX
PaZMOAIIEKTPOHHBIX YCTPOICTBAX; YUCIOBBIE
XapaKTepUCTUKH U TTapaMeTPbl CUTHAJIOB U
CIEKTPOB, OCHOBHBIE BUIbI HHPOPMAIIMOHHBIX
CUTHAJIOB, CITOCOOBI X OMUCAHUS YMEET:
BBITMIOTHSTH MOJICTTUPOBAHHUSI POLIECCOB
dbopmupoBaHus 1 00pabOTKH WH(HOPMAITMOHHBIX
CUTHAJIOB, 0(OPMIISTH MOJYYEHHbIE PE3yJIbTaThI
lMeeT MpakTU4EeCKUN OIBIT: IPUMEHEHUSI METOZOB
MPOrpaMMHUPOBAHUS (MOACITUPOBAHUS) JJIS
dbopmupoBanus, mpeoOpa30BaHMS U aHATH3A
CUTHAJIOB

1.0.02.M8.02 OcHoBbI 111 POBOI 00pabOTKH
CUTHAJIOB

3HaeT: MaTeMaTUYeCKUi anmapaT ONUCaHUs
CUTHAJIOB M JIMHEMHBIX CUCTEM YMEET: BHICTPAUBATH
TPAeKTOPHIO CAMOPA3BUTHS HA OCHOBE IPUHIIUIIOB
caM000pa30BaHus U UCTIOJIb30BaHHSI COBPEMEHHBIX
MH(GOPMAITMOHHBIX TEXHOJIOTUHN, BBITIOJIHATH
pacyeTbl HM(PPOBBIX PUIBTPOB, CAHTE3UPOBATh
anropuTMbI IM(PoBOIT 00paboTku curnaaos Mmeer
MPAKTUYECKHUM ONBIT: IPUMEHEHHUSI COBPEMEHHBIX
CAIIP nns pacyeToB U MOAEIUPOBAHUS YCTPOMCTB

00pabOTKH CUTHAJIOB

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO0miast TpyA0€MKOCTh JUCHUILUIMHBI cOCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOMN

paboThl
Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yaeonoii padotst 4acoB Howmep cemecTpa
5

OO0mmast TpyI0EMKOCTh AUCITUTLITTHBI 144 144

Ayoumophvie 3aHAmMusL: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIX 3aHsaTHil (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
[TonroToBka K MPakTUYECKUM 3aHSATUSIM 3,5 3.5
Ocsoenne CAITP Keil Vision 30 30
[ToaroroBka k nuddepeHITTPOBAHHOMY 3a4€Ty 8 8
OcBoenue cumynaropa ModelSim 30 30

KoHCynbranyuy 1 poMeKyTOoYHasl aTTeCTalus 8,5 8,5

Bua konTpons (3adet, qud.3avueT, IK3aMeH ) - nud.3auer

5. ConepxkaHue TUCUHMILIMHBI




OOBbeM ayJUTOPHBIX

Ne 3aHATHUH 10 BUJIaM B
basiena HanmeHnoBaHue pa3ienoB AUCHUILUIMHBI qacax
Bcero | JI | II3 | JIP
CoBpeMeHHbIE METOJIbI Pa3pabOTKH ITU(POBBIX YCTPOUCTB.
1 |OnementHas 6a3a. [IporpaMMupyemble JOrHUECKUE HHTErPaIbHBIC 32 1616 | O
CXEMBI. SI3bIKM ONMMCaHUs annnaparypsl.
5 APXUTEKTypa MUKPOIIPOLIECCOPOB U MUKPOIIPOLIECCOPHBIX CUCTEM. 3 16116 | 0
MukpokoHTposuiepsl. [IporpamMmmupoBaHue Ha si3bIke accemonepa.
5.1. Jleknun
Ne Ne Koz-
rexuuulpasena HanmeHnoBanue nim KpaTkoe coepkaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
1.2 1 Brenenne. TeopeTnueckue 0CHOBBI MOCTPOESHUS ITU(POBBIX YCTPOUCTB. Anredpa 4
JIOTHKU.
3.4 1 A3b1kn onncanns annapatypsl. S3sik VHDL. CtpykTypa nporpammsl. Tumsl u 4
’ KOHCTaHThI. OYHKIIMH U IPOLEAYPbl. BUOTHOTEKH 1 TAKEeTHI.
5 1 Peanuzarust cxeM KOMOMHAITMOHHON JTOTUKH. Jlorndeckue QyHKIUN. )
MyIbTHILIEKCOPHI U e paTOpPhI.
6 1 Peanu3anus cxeM Mociaea0BaTeIbHOCTHOM JTOTUKU. ONIMCaHue TPUITEPOB U )
peructpoB. OnucaHue CYeTYUKOB.
7 1 [Peanmzanus KoHEUHBIX aBTOMaTOB HAa VHDL 2
8 1 |Knaccudukanus [IJIMC. CPLD u FPGA. Apxurekrypa [TJINC. 2
9,10 2 |ApXHUTEKTypa MUKPOIIPOLIECCOPOB U MUKPOIIPOLIECCOPHBIX CHCTEM. 4
1 ) dyHKIIMOHATBHAS cXeMa MUKpOKOHTposuiepa 1805 1. BeimomHeHne koMaH )
MUKPOKOHTpOsuIepoM. [IporpaMMHBIi aBTOMAT.
12 2 |Cucrema koMaHnj. MammuaHBIH Koa. CriocoObI aipecarun 2
13 2 |CucreMa npepbIBaHUM. 2
14 ’ Crpykrypa NpOrpamMMbI Ha A3bIKe accemOunepa. [Toanporpammsl. Tabnuna )
BEKTOPOB IIPEPHIBAHU.
15.16 > [lepudepuiinbie ycTpoiicTBa MUKPOKOHTpOILIepoB. [lopThl BBOA/BBIBO/A. 4
’ TalimMepsl.
5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI
Ne Ne Koa-
samsTis [pasiena HanmenoBaHMe niM KpaTKoe COAEpKaHUE MPAKTUYECKOTO 3aHATHS, CEMUHApa | BO
4acoB
1.2 1 OcHOBBI pabOTHI C CA]:IP. Peanuzanus cxem KOMOMHAITMOHHOW U 4
[10CJIEJOBATEIIBHOCTHOM JIOTHUKH.
3,4 1  [Peanuzanus apudmerndeckux ycrporcts Ha VHDL. 4
5,6 1  |Mepapxuyeckas cTpykrypa npoekra. [lapamerpuszyembie MOTYIH. 4
7,8 1 [Peanmmzanus nudposoro ¢punsrpa Ha [TJINC. 4
9, 10 ’ OcHoBbl padotsl ¢ CAIIP pa3paGoTku U 0TJIaAKU IPOTPAMMHOTO 00€CTICUCHHS 4
MUKPOKOHTPOJUIEPOB.
11,12, .
13 2 |Crpykrypa nporpammsl. [Toamporpammer. OOpaboTka mpepbhIBaHMiA. 6
14, 15, .
2 |Pabora co cpeacTBamu oTinaaku. [IporpaMMa nuHaMUYeCKONH MHIUKAIUH. 6

16




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

IMoxsun CPC

Crucok nureparypsl (C yKa3aHHEeM
pas3zenos, iaB, CTPaHUIl) / cChUIKA Ha

pecypc

CemecTp

Koi-
BO
JacoB

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

Jlynaes, C.J1. LludppoBast cxeMOTEeXHUKA.
[DnexTpoHnHsIi pecypc] : yueb. mocodue /
C.[. Aynaes, C.H. 3onorapes. —
OnekTpoH. nad. — M. : YMII XXT, 2007.
— 238 ¢. — Pexxum nocryna:
http://e.lanbook.com/book/59012

3,5

Ocsoenune CAIIP KeilVision

MeTtoanuecKkue MaTepraibl

30

[lonroroBka k 1uddepeHpoBaHHOMY
3a4eTy

1 .CxeMOTexHHKa NEKTPOHHBIX CUCTEM:
[{udpossie ycTpoiictBa Yueb. B. U. boiiko,
A. H. I'ypxuit, B. A Kyiikos u ap. - CIIG.:
bXB-IletepOypr, 2004. - 496,[1] c. un. 2.
besyros, /1. A. Lluppossie ycTpolicTBa 1
MUKPOTIpOIIeCCOphl Yuel. mocodue st
By30B 110 Hanpasienuto 210300 (654200)
"Panuorexnuka" /1. A. besyros, 1. B.
Kanuenko. - Poctos u//]: ®enukc, 2006. -
468 c. 3. Kana6ekos, b. A. Lludpossie
YCTPOMCTBA U MUKPOIIPOLIECCOPHBIE
cucteMbl Yuel. /Ui cped. crell. yueo.
3aBeleHHUH CBsI3U MO crenraibHocTsIM 2004,
2005, 2006 b. A. Kanabekos. - 2-e u3f.,
nepepad. u gor. - M.: Topsiuas muHus -
Tenexom, 2005 4. MukymuH, A. B.
[{udpossle ycTpoiicTBa u
MuKponpoueccopsl [ Tekct] yued. nocodue
U1l By30B 110 HanpasieHuto 210400
(654400) - TenexkommyHHKamu A. B.
MuxkymuH, A. M. Caxnes, B. 1. Cenunun. -
CII6.: BXB-IlerepOypr, 2010. - XIII c., 818
c. ui. 5. Ilyxanbeckuit, I. Y. Hudpossie
ycTpoiicTBa Y4el. mocobue i TeXH. CIell.
By30B. - CII6.: [Tonurexnuka, 1996. -
885,[3] c. u.

OcBoenue cumyinaropa ModelSim

MCTOANYCCKHUEC MATCPUAJIbI

30

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIs NPOBeAeHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENILHOCTH 00YyYarOIUXCHl.

6.1. KouTpoabusie meponpusitusa (KM)




KM

Ce-
MECT]

Bun
KOHTPOJISt

HazsBanue
KOHTPOJIBHOTO
MEPONPUATHUS

Bec

Makc.
Ooain

[Topsmox HauMCIeHUs
Oa1oB

Yuu-
TEHIBa-
ercqa B [1A

Texymmii
KOHTPOJIb

IJINC 3aganue 1

15

Pa3paboTtka
(YHKIIMOHATBHON CXEMBI
— MakcuUMyM 5 6arioB (5
0aioB — cxema
pa3pabotana 6e3 omuooK,
4 Gasia — B CXeMe eCTh
HECYIECTBEHHBIC
HETOYHOCTH, 3 Oajia —
cxeMma pazpaboTaHa C
CYIIECTBEHHBIMH
omnmOKaMH, 2 6ajia —
cXeMa YaCTUIHO
COOTBETCTBYET 33IaHHUIO,
1 6amn — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 3a/IaHHIO,
0 GanyoB — cxema He
pa3paboTraHa).
Paspabotka vhdl
ONMCAHUS — MAKCUMYM 5
0anoB ( 5 6amios - vhdl
OIMCAHHUE HE COACPKUT
TTOTHYECKUX OIIUOOK H
MOJTHOCTHIO
COOTBETCTBYET CXeMe, 4
Oamna - vhdl onucanue He
COJEPIKUT JIOTUIECKUX
OImMOOK U YACTUIHO HE
COOTBETCTBYET cXeme, 3
Oamna - vhdl onmucanme
COJICPIKUT JIOTUYECKUE
OIMOKHN ¥ YaCTUYHO HE
COOTBETCTBYET CXEME, 2
Oama - vhdl omcanme
COJICPIKUT JIOTUYECKUE
OImMOKN ¥ B OCHOBHOM HE
COOTBETCTBYET CXeMeE, 1
0am - vhdl onucanme
COZIEPIKUT TOJILKO
ma0soH, 0 - vhdl
OIMHMCaHUE HE
pa3paboTaHo).
TectupoBaHue u OTIIaaKa
— MakcUMyM 5 0asioB (5
0aJIJIOB - TECTUPOBAHUE U
OTJIaJIKa TTPOBEICHBI B
MOJIHOM 00beMe, 4 Oata
— TCCTHPOBAHKE U
oTazaka nokpsiaet 60-80
% mipoekTa, 3 6aa —
TECTUPOBAHUE U OTIAIKa
nokpeiBaeT 40-60 %

npoekTa, 2 6aua —

¢ hepeHIIMPOBAHHBIT
3aueT




TECTUPOBAHUE U OTIIAKA
nokpsiBaeT 20-40 %
npoekra, 1 Gamt —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 10-20 %
npoekTa, 0 — 6aJoB —
TECTHUPOBAHUE U OTIIAKA
HE TTPOBOIINCH).

Texymmii
KOHTPOJIb

ITJINC 3aganue 2

15

Pa3paboTka
(YHKIIMOHATHHON CXEMBI
— MakcUMyM 5 0asioB (5
0aJIoB — cxema
pazpaboTaHa 6e3 omuooK,
4 Oamia — B CXeMe ecTh
HECYIIEeCTBEHHBIC
HETOYHOCTH, 3 Oanna —
cxema pazpaboTaHa C
CYIIIECTBEHHBIMH
omuOkamu, 2 6amia —
cXeMa YaCTUIHO
COOTBETCTBYET 3a/IaHHIO,
1 6amn — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 33IaHHUIO,
(0 GamoB — cxema He
pa3paboTana).
Pazpabotka vhdl
OMMHMCAHUSA — MAKCUMYM 5
6anoB ( 5 6amios - vhdl
OTHMCAHKUE HE COACPKUT
TTOTUYECKUX OITMOOK M
MOJTHOCTHIO
COOTBETCTBYET CXeMe, 4
Oanna - vhdl onucanue He
COJICPIKUT JIOTUICCKUX
OIIMOOK W YACTHYHO HE
COOTBETCTBYET CXeME, 3
Oanna - vhdl onucanue
COJICPIKUT JIOTHICCKUE
OIIMOKY ¥ YACTUYHO HE
COOTBETCTBYET CXEME, 2
0anna - vhdl onucanue
COJICPIKUT JIOTUICCKUE
OIIMOKU ¥ B OCHOBHOM HE
COOTBETCTBYET CXeMe, |
0ain - vhdl onucanue
COJICPIKUT TOJIEKO
ma6ioH, 0 - vhdl
OITMCAHWE HE
pa3paboTaHo).
TecTupoBaHue U OTIaIKA
— MakcuUMyM 5 6arioB (5
0aJIJIOB - TECTUPOBAHUE U
0TJIaJIKa IPOBEJCHBI B
[MOJIHOM 00Bbeme, 4 Oanna

— TCCTUPOBAHUC U

G hepeHIMPOBAHHBIT
3aueT




oTinajka nmokpsiBaeT 60-80
% mpoekTa, 3 Ganna —
TECTUPOBAHUE U OTIIAKA
nokpsiBaeT 40-60 %
npoekTa, 2 6aya —
TECTUPOBAHUE U OTIaJKa
nokpbiBaeT 20-40 %
nmpoekTa, 1 6amr —
TECTUPOBAHUE U OTIIAKA
nokpeiBaeT 10-20 %
npoekta, 0 — 6ayIoB —
TECTUPOBAHUE U OTIAJKa
HE MPOBOIMIINCE).

Texymuit
KOHTPOJIb

IIJINC 3aganue 3

15

PaspaboTtka
(YHKIIMOHATBHON CXEMBI
— MakcuUMyM 5 6aioB (5
0asIoB — cxeMa
pa3pabotana 6e3 omuooK,
4 Oamta — B CXeMe €CTh
HECYIIECTBEHHBIE
HETOYHOCTH, 3 Oajria —
cxeMma pazpaboTaHa C
CYIIECTBEHHBIMH
omrOKaMH, 2 6asia —
cXeMa YaCTUYHO
COOTBETCTBYET 33IaHHUIO,
1 6amt — cxema
MOJIHOCTBIO HE
COOTBETCTBYET 3a/IaHHIO,
0 OayIoB — cXema He
pa3paboTraHa).
Paspabotka vhdl
ONMCAHUS — MAKCUMYM 5
0anoB ( 5 6amios - vhdl
OIMCAHHE HE COACPKUT
JTOTHYECKUX OITHOOK M
MOJIHOCTBIO
COOTBETCTBYET CXeMe, 4
Oamna - vhdl onmucanme He
COJIEPIKUT JIOTUIECKUX
OIIMOOK W YaCTUYHO HE
COOTBETCTBYET cXeme, 3
Oamna - vhdl onmcanme
COJICPIKUT JIOTUIECKUE
OITMOKY M YaCTUYHO HE
COOTBETCTBYET CXEME, 2
Oamna - vhdl onmmucanme
COJICPIKUT JIOTUIECKUE
OIIMOKHA ¥ B OCHOBHOM HE
COOTBETCTBYET CXeMeE, 1
0asn - vhdl onmmcanme
COZIEPIKUT TOJILKO
ma0soH, 0 - vhdl
ONHMCaHue He
pa3paboTaHo).

Te CTUPOBAHHNC U OTIIaJIKa

nudpepeHITpoBaHHbII
3a4eT




— MakcUMyM 5 6arioB (5
0aJsIoB - TECTUPOBAHKE U
0TJIaJIKa TPOBEICHBI B
MoJHOM 00beMe, 4 Oama
— TCCTHPOBAHHE U
oTJajika mokpeiBaet 60-80
% mipoekTa, 3 Gamna —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 40-60 %
MpoeKTa, 2 0amma —
TECTUPOBAHUE U OTIAKa
nokpsiBaeT 20-40 %
npoekTa, 1 6amt —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 10-20 %
npoekTa, 0 — 6aJToB —
TECTUPOBAHUE U OTIAKa
HE TTPOBOIINCH).

Texymmii
KOHTPOJIb

IJINC 3aganue 4

15

Pa3paboTka
(YHKIIMOHATHHON CXEMBI
— MakcuMyM 5 6asioB (5
0aIoB — cxema
pa3paboTaHna 6e3 omuooK,
4 Oamia — B CXeMe ecTh
HECYIIEeCTBEHHBIC
HETOYHOCTH, 3 6anna —
cxema pazpaboTaHa C
CYIIIECTBEHHBIMH
omuOkamu, 2 6amia —
CXeMa YaCTUIHO
COOTBETCTBYET 3a/IaHHIO,
1 6amr — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 33IaHHUIO,
0 GamoB — cxema He
pa3paboTana).
Pazpabotka vhdl
OMMHMCAHUSA — MAKCUMYM 5
6anoB ( 5 6amios - vhdl
OTHMCAHKUE HE COACPKUT
TTOTUYECKUX OITMOOK M
MOJTHOCTHIO
COOTBETCTBYET CXeMe, 4
Oanna - vhdl onucanue He
COJICPIKUT JIOTUICCKUX
OIIMOOK M YACTHYHO HE
COOTBETCTBYET CXeME, 3
Oama - vhdl onucanue
COJICPIKUT JIOTUICCKUE
OIIMOKY M YACTUYHO HE
COOTBETCTBYET CXEME, 2
Oama - vhdl onncanue
COJICPIKUT JIOTUICCKUE
OIIMOKU ¥ B OCHOBHOM HE
COOTBETCTBYET CXeMe, |

0Oast - vhdl onucanue

¢ depeHIINPOBAHHBIH]
3a4eT




COAEP>KUT TOJIBKO
ma0s0H, 0 - vhdl
OTMCaHHE HE
pa3paboTaHo).
TecTupoBaHue U OTIATKA
— MakcUMyM 5 6asioB (5
0aJIoB - TECTUPOBAaHUE U
0TJ1aJIKa MIPOBEJICHBI B
[IOJIHOM 00BeME, 4 Oamia
— TECTUPOBAHUE U
oTinajka nokpsiBaeT 60-80
% mpoekTa, 3 Ganna —
TECTUPOBAHUE U OTIIAKA
nokpsiBaeT 40-60 %
npoekTa, 2 6aa —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 20-40 %
nmpoekTa, 1 6amr —
TECTUPOBAHUE U OTIIAKA
nokpeiBaeT 10-20 %
npoekta, 0 — 6ayIoB —
TECTUPOBAHUE U OTIAJKa
HE MPOBOMIINCE).

Texymmii
KOHTPOJIb

MUKPOKOHTPOJIIEPHI
3aganue 1

10

PaspaboTka anroputma —
MakcUMyM 5 6aiioB (5
0aJIJIOB — AITOPUTM HE
COZIEPYKUT OITUOOK 1
MOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
4 Gana — B anropuT™Me
€CTh HECYIIECTBCHHBIC
HETOYHOCTH, 3 Oanna —
QITOPUTM YaCTHYHO HE
COOTBETCTBYET 3aJIaHHIO,
2 Gania — B aJropuTMe
ecTh TpyObIe omuoKy, 1
0auT — alropuT™M
MOJTHOCTBIO HE
COOTBETCTBYET 3aJIaHHIO,
0 GanyIoB — aNTOPUTM HE
pa3paboTaH).
Hanucanue nporpammesi -
MakcuMyM 2 Oasa (2
Oasna, mporpamMma
HaIyCcaHa MOJTHOCTHIO U
0e3 omunobok, 1 6amn — B
pOoTrpaMMe COAEPIKaTCs
ommnoku, 0 6aaioB —
porpaMMa He HallMcaHa).
TectupoBaHue U OTIIAIKA -
makcumyM 3 Gasa (3
OaJia - TECTUPOBAHUE U
OTJIaJIKa MPOBECHEI B
OJIHOM 00beMe, 2 Oata
— TeCTUPOBaHHE U

OTJIaJIKa IIPOBCACHBI

¢ hepeHIIMPOBAHHBIT
3aueT




4acTHYHO, 1 Oamr — B
MPOIECCe OTIAJIKH
MpOrpaMMBbI HE
YCTPaHEHBI
CHHTaKCHUYCCKHE U
Toruyeckue omuoku, 0 —
TECTUPOBAHUE U OTIAIKa
HE TTPOBOIINCH).

Texymuit
KOHTPOJIb

MUKPOKOHTPOJLIEPHI
3aganue 2

10

Pa3paboTka anroputma —
MakcUMyM 5 GamoB (5
0aJIJIOB — AJITOPUTM HE
COJIEPKUT OLITNOOK U
TIOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
4 Oasuta — B aliropuT™Me
€CTh HECYILIECTBEHHbIE
HETOYHOCTH, 3 Oajria —
QITOPUTM YAaCTHYHO He
COOTBETCTBYET 3aJIaHHIO,
2 Gasta — B aNropuT™Me
eCTh rpyObIe ommoKH, 1
0as1 — aJropuT™M
TIOJTHOCTHIO HE
COOTBETCTBYET 3aJIaHHIO,
0 GayIoB — aArOPUTM HE
pa3paboTaH).
Harnncanue nporpaMmsl -
MakcuMyM 2 Gana (2
Oasia, mporpaMma
HalycaHa MOJHOCTHIO U
0e3 ommook, 1 6amt — B
porpaMMe COAEpIKaTcst
omuOku, 0 6ajIoB —
nporpaMMa He HalMcaHa).
TecTupoBaHue U OTIAJKA -
MakcuMyMm 3 Gama (3
OaJia - TECTUpPOBAHHUE U
OTJIaJIKa MPOBECHBI B
[MOJIHOM 00BbeMe, 2 Oanna
— TeCTUPOBaHHUE U
OTJIaJIKa MTPOBEICHBI
JacTU4YHO, 1 Oamt — B
npoIecce OTIAIKN
porpamMMbl He
yCTpaHEHBI
CHUHTAaKCUYECKHE U
nmorumdeckue ommoku, 0 —
TECTUPOBAHUE U OTIAKA
HE TTPOBOIIINCH).

nudpepeHITpoOBaHHbII
3a4eT

Texymmii
KOHTPOJIb

MUKPOKOHTPOJIIEPHL
3aganue 3

20

Pa3pabotka anroputma —
makcumyMm 10 6amos (10
0aJIJIOB — AJITOPUTM HE
COJIEPKUT OLINOOK U
MOJIHOCTHIO
COOTBETCTBYET 3aJIaHHIO,

9 6ajyI0B — B aJIrOpUTME

¢ depeHIIMPOBAHHBIT
3aueT




€CTh OJTHA
HECYIIeCTBEHHAs
HETOYHOCTD, 8 0aJIJIOB — B
QJITOpUTME €CTh JIBE
HECYIECTBEHHBIC
HETOYHOCTH, 7 0ajIjIoB — B
QITOPUTME €CTh O/THA
HECYIICCTBEHHAsI OIITHOKA
1 HETOYHOCTH, 6 0aJIJIOB —
QJITOPUTM HE COJEPKUT
rpyOBIX OIINOOK, HO
YACTHYHO HE
COOTBETCTBYET 3aIaHHUIO,
5 6aJIoB — aJTOPUTM HE
COAEPIKUT TPyObIX
oIIMOOK, HO 0OoJIee YeM Ha
MOJIOBUHY HE
COOTBETCTBYET 33IaHHUIO,
4 Ganna — B anropuT™Me
€CTh O/IHA Ipy0Oast omuoKa
OIIMOOK U OH OoJiee ueM
Ha TMOJIOBUHY HE
COOTBETCTBYET 33/IaHHUIO,
3 Gajuta — B aNropuT™Me
€CTh JIBE TpyOble OINOKH,
U OH Oosiee yeM Ha
MOJIOBUHY HE
COOTBETCTBYET 331aHHUIO,
2 — B QJITOPUTME €CTh
bonee 3-x TpyObIX
OIIMOOK U OH OoJiee ueM
Ha TMOJIOBUHY HE
COOTBETCTBYET 3a/IaHHUIO,

1 Gamn — anropuTm
MOJTHOCTHIO HE
COOTBETCTBYET 33JaHHUIO,
0 GayIoB — aNrOpUTM HE
pazpaboTaH).

Hanucanue nporpaMmsl -
MaKkcUMyM 5 6aiioB (5
0aIoB — mporpaMma
HarycaHa B IMOJIHOM
o0beMe, 4 Oamta — B
porpaMMe UMEIOTCs
HECYIIECTBEHHBIC
HeIoYeTHl, 3 Oajia —
mporpaMmma He MOJIHOCTBIO
COOTBETCTBYET AJITOPUTMY,
2 Ganna — B MporpaMme
coJieprKaTcsl IOTHYeCKue
omuOku, 1 6amr — B
porpaMMe cojiepKarcs
CUHTaKCUYECKUE U
;moruyeckue omuoku , 0
0ayIoB — mporpaMmMa He
HaIMCaHa).




TecTupoBaHUE U OTIAJKA -
MakcUMyM 5 6aiioB (5
0asia - TECTUPOBAHUE U
0TJIaJIKa MIPOBECHBI B
MOJTHOM 00bhEeMeE B
CUMYJISITOpE U Ha
OTJaJI0YHOM 11Iare, 4
0ajia — TECTUPOBAHKE U
OTJIaJIKa TPOBEICHBI
TOJILKO B CUMYJISITOpE, 3
0asia — B pe3yabrare
OTJIAJIKU B CUMYJISITOPE
TOCTUTHYTA YaCTHYHAS
PaboTOCIIOCOOHOCTH
anroputma, 2 6amia — B
nporecce OTIaIKH
YCTpaHEHBI TOJIBKO
CHHTAaKCUYECKHE OIMINOKH,
1 Gamn — B mporiecce
OTJIaJIKK [IPOTPaMMBI He
YCTpaHEHBI
CUHTaKCUYECKHUE U
JIornyeckKkue omuoku, 0
0aJJIOB — TECTUPOBAHHE U
0TJIaJIKa HE TIPOBOJMIINCH)

ITpome-
JKyTO4YHAs
aTTecTanus

3a4CT

20

MakcuMalbHOE
KOJIMYIECTBO
TEOPETHUECKUX BOMPOCOB
— 4. MakcuMmanbHOE
KOJIMYECTBO OAJIOB 3a
OTBET Ha OJAMH BOIIPOC — 5
(5 6anoB - oTBET
JTOTHYECKH U JICKCHISCKH
rPAMOTHO M3JI0KEHHBIH,
COZIePKATEIIbHBIN 1
ApPTyMEHTUPOBAHHBIM,
MOJIKPETIJICHHBIN 3HAHUEM
TUTEPATyphl U
MCTOYHUKOB IT0 TEME
3a/1aHMsI, YMEHUE
OTBEYaTh Ha
TTOTIOJTHUTEILHO 33/ IaHHBIE
BOIIPOCHI;

4 OaJa - He3HAYMTEIIbHOE
HapyIIeHNE JJOTUKH
W3JI0KEHUSI MaTepuaa,
MEePUOTUICCKOE
WCIIOJIb30BaHUE
[Pa3rOBOPHOM JIEKCHUKH,
nornyIieHue He 6onee
OJTHOU OIITHOKH B
coJlep>KaHUH OTBETA B
MMICHbMEHHOM BHJIC, a
TaKke He 0oJiee OTHOM
HETOYHOCTH TIPH

apryMEHTallluU CBOEH

nudpepeHITpoBaHHbII
3a4eT




TO3UIINH, HEMTOJTHBIC WK
HETOYHBIE OTBETHI Ha
TOTIOJTHUTETHHO 33 JaHHBIC
BOTIPOCHI;

3 6ama - He3HAUNTENbHOE
HapyIIeHNE JTOTUKU
W3TI0KCHHSI MaTepHara,
MEePUOIUYECKOE
UCIIOJIb30BaHHE
Pa3rOBOPHOM JICKCUKH TIPU
OTyIIeHUH He Oolee
NIBYyX OIIMOOK B
Coiep>)KaHUM OTBETA B
MUCHMEHHOM BUJIE, a
TakKe He Ooee IByX
HETOYHOCTEM MpHU
ApryMEHTalUU CBOEH
MO3UINH, HEMOJTHbIE WIH
HETOYHBIE OTBETHI HA
TOTIOJTHUTEIHHO 3aJJaHHbIE
BOTIPOCHI;

2 Ganna - 3HAYUTEIbHOE
HapYIICHUE JIOTHKU
W3JI0KEHHs MaTepuara,
UCIIOJIb30BaHHE
Pa3rOBOPHOM JICKCUKH TIPU
NOMyIeHUH Ooliee IByX
oImMOOK B COIEPIKAHUN
0TBETa B MUCHMEHHOM
BH/JIC, a TaK)Ke OoJiee ABYX
HETOYHOCTEH IIPU
ApryMeHTalllul CBOEH
TO3UIINH, HEMTOJTHBIC WK
HETOYHBIE OTBETHI Ha
TOTIOJTHUTETHHO 3aJaHHBIC
BOTIPOCHI;

1 6amn - 3aTpynHsAeTCS
0TBEYaTh Ha
MMOCTAaBJIEHHBIN BOIPOC, HE
3HaeT TEOPHH BOIPOCa,
[pY OTBETE JIOMyCKAeT
CyIlleCTBEHHBIE OMUOKU; 0
0aJIoB — OTKAa3 OT OTBETA)

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEHMBAHUSA

Bun npomexyTouHOR ToOLe VDA HDOBCICHIS Kpurepun
arTecTanuu porieiLypa MpoBei OLICHUBAHUS

OnueHuBaHue yueOHOM AeATEIBHOCTH 00ydarouxcs 1o

JUCLUIUIMHE MPOBOUTCS HA OCHOBE MOJTyYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTHHTOBBIE MEPOIPHUSATHS TEKYIIETO KOHTPOJIA.
mddepenunpoBanHblii | [IpoxoxieHne Bcex KOHTPOIbHO-PEUTHHTIOBBIX MEPOIPUATHIHA
3a4eT TEKYIEro KOHTPoJIs 00s13aTenbHo. [IpoBeieHre KOHTPOJIBHOTO

MEPONPUATHS IPOMEKYTOUHOH aTTeCTALlUU HEOOA3aTeNbHO.
Ecnu peittuHr cTyeHTa no TekyueMy KoHTpoiito meHee 60%

WIN CTYJCHT ’K€JIaeT NOBBICUTh OLIEHKY, TOI/Ia OH IPOXOJIUT

B cooTrBeTCTBUM
cmm. 2.5, 2.6
[lonoxxenus




MEpOIPHUATHE IPOMEKYTOUHOH arrectauuu. KoHTposibHOE
MEpONPUATHE IPOMEXKYTOUHOM aTTeCTalluy IPOBOJUTCS BO
BpeMst Tu(GepeHIIMPOBAHHOTO 3a4eTa B MUCbMEHHON (hopMme.
CryneHTy 3a1aeTcst UeTblpe TeopeTndeckux Bonpoca. CTyaeHT
JlaeT MMCbMEHHBIE OTBETHI Ha BOIIPOCHI, C MOCIETYIOLUTIM
cobeceioBanueM 1o Bonpocam. Ha moarorosky oreera naercs
40 MUHYT.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHUs

VK- 3HAET: A3bIKYM OIMCAHMS ANIAPATYPhl, APXUTEKTYPY COBPEMEHHBIX AL n
- T T T T
MUKPOIIPOLIECCOPOB U MPOIPAMMUPYEMBIX JIOTHYECKUX MHTETPAIBHBIX CXEM

‘YMeeT: p33pa6aTLIBaTB MporpaMmMHOC obOecrieucHHe MUKPOKOHTPOJJICPOB U

YK-2 9
[TJIMC, npoBOAUTH pacyeThl OCHOBHBIX y3JI0B IU(POBBIX YCTPOUCTB

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: OTIIAZIKU U TCCTUPOBAHHUA IIPOTrPpaMMHOI0

YK-2 oOecnieueHnss MUKpokoHTposuiepos u [IJIMC, npumenenus HHHH
cneruanuzupoBaHHbix CAIIP mist pazpabotku u Bepudukanuu 10

HMeeT npakTUUECKU OMBIT: UCIOIB30BAHUS WHIUBUTYIBHBIX IPOTPAMM
VK-6 oOmeli 1 mpodeccroHaTbHO-TIPUKIIATHON MOATOTOBKY B JAHHOUW 00J1aCcTH +H+
HaIpaBICHHOCTH

TumnoBbie KOHTPOJIBHBIC 3a1JaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. CxemorexHHKa 3eKTpOHHBIX cucTeM: [{udpossie ycTpoiicTBa Yueo.
B. U. boiiko, A. H. I'ypxutii, B. 5 XKyiikos u ap. - CII6.: BXB-IletepOypr, 2004. -
496,[1] c. um.
2. besymos, /. A. lludpoBsie ycTpoicTBa 1 MUKPOIIPOILIECCOPHI Y Ueo.
nocobue 11t By30B 1o HampasieHuto 210300 (654200) "Pagunorexnuka" JI. A.
besyrnos, 1. B. Kanuenko. - PoctoB u//1: ®enukce, 2006. - 468 c.
3. Ilyxanbckuit, I. U. lludpossie yctporicTBa Yueb. nmocodue st TEXH.
crell. By30B. - CII06.: [Tonurexnuka, 1996. - 885,[3] c. u.

6) OononHumMenbHaAs IUmepamypa:

1.  Omnanuuii, 0. ®. Ananorosas u nudponas amekTponrka [1omH. Kypc:
VY4eb. 11t By30B 10 cnieruaibHOCTH "[IpoekTupoBaHue U TEXHOIOTUS
panuosnekTpoH. cpeacTs" 0. @. Onaguuit, O. I1. I'mynkun, A. W. I'ypos; Ilox pex.
O. II. I'mynkuHa. - M.: T'opsiuas nunus-Tenexom, 2000

2. Omnamuwnii, FO. ®. AnanoroBas u mudpoBas MeKTpoHukKa: [1omHbIi
Kypc Yueb.nis By30B 1o criennanbHocTh "[IpoeKTrpoBaHre U TEXHOIOTHS
paano3nexkTpoHHbIx cpeAcTB” 0. @. Onmanuuii, O. I1. I'mynkun, A. U. I'ypos; [lox
pexn. O. II. I'mynkuHa. - M.: I'opsiuas nunusg -Tenekom, 2005

8) omeyecmeenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
1. Iudposas oOpaboTKa CUTHAIOB



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
PaGota ¢ unrerpupoBanHoi cuctemoit papadorku [10
MukpokoHTposepos KeilVision

Pa6ota ¢ cumynsaropom ModelSim

1.

2.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
Pabora ¢ unTerpupoBanHoi cuctemoil paspadorku 110
MuKpokoHTposiepoB KeilVision

Pa6ora ¢ cumymnstopom ModelSim

1.

2.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HaumenoBanue
Bun
No pecypca B bubnunorpaduyeckoe onrcanme
JUTEPaTyphbl .
AIIEKTPOHHOH popme
DJIEKTPOHHO- Jlynaes, C./1. LludpoBas cxeMOTeXHUKA. [ DIEKTPOHHBIH
1 OcHoBHas OubIMoTeUHAS pecypc] : yue6. mocoodue / C.JI. dynaes, C.H. 3onorapeB. —
nuTeparypa cucrema OnexTpoH. naH. — M. : YMII XK/T, 2007. — 238 ¢. —
n3narenbcTBa Jlans  [Peskxum moctyma: http://e.lanbook.com/book/59012
DIEKTPOHHO- babak B.I1., Kopuenko A.I'., Tumomenko H.I1., ®unonenko
) JlonoiaHUTeNbHAs |[OMONIHOTEUHAs C.®. VHDL: CnpaBouHoe mocobue o 0CHOBaM s3bIKa.
TUTEpaTypa cucreMa M3narensctBo "Jomaka-XXI", 2010, - 217 c.
uznarenscTBa Jlanes  |https://e.lanbook.com/book/40975

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUEHMS:

1. Microsoft-Windows(6eccpodno)
2. Math Works-MATLAB, Simulink 2013b(6eccpouHo)

3. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHWUTU PAH(Geccpouno)
2. -Uudopmanmonnsie pecypebl @I'Y OUIIC(Oeccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTTHHbI

OcHoBHOE 000py/IOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAs TEXHUKA,

Bun 3anaruit Ne ayn. | mpeaycTaHOBIEHHOE ITPOrpaMMHOE 00€CIIEUeHUE, UCTIONb3YeMOe IS
pa3IUYHbIX BUAOB 3aHATHH
CamocrosarenbHas 409 - IEKLMOHHASI ayIuTOpUsi, 000pyI0BaHHAsI SKPaHOM, BUIEOIIPOEKTOPOM
pabota ctynenra  |(IIJIK) |1 HOyTOyKOM;
405 ayauTopHsi, 000py0BaHHAs SKPaHOM, BHJICOIIPOEKTOPOM U
3auet,aud.3a4eT
(IJIK) |mepcoHaibHBIM KOMIIBIOTEPOM;
Kontpomns
. 409 - JIeKIIMOHHAs ayJUTOPpUsi, 000pyAOBaHHAS SKPAHOM, BUIEONPOECKTOPOM
CaMOCTOATENbHOM
(IUIK) 1 HoyTOyKOM
pabotsl
405 ayauTopHsi, 000pyIOBaHHAs SKPAaHOM, BHJICOIIPOEKTOPOM H
Ilepecnaua
(IJIK) |mepcoHanbHBIM KOMITBIOTEPOM;

IIpakTHyecKkue 3aHATHS

407

ayuTopus, 000pYyIOBaHHASI SKPAHOM, IEPCOHATBHBIMU KOMITBIOTEPAMH,




U CEMHUHAapbI

(TUJIK)

CpCACTBAMHU OTIIAAKU MIPOTrPaMMHOI0O oOecrieyeHms
MHUKpOKOHTposuiepoB u [TJINC




