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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, [lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB PabOT yueOHOro IjiaHa BUJIOB paboT
1.®.02.M8.01 OcHOBBI TEOPUH CUTHAJIOB,
1.®.02.M8.02 OcHoBbI TG POBOH 00paOOTKH He npenycMoTpensr
CHUTHAJIOB

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
Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 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
IToaroroBka Kk qudQepeHIMPOBaHHOMY 3a4ETy 8 8
[ToaroroBka K MpakTUYECKUM 3aHATUIM 35 3.5
OcBoenue cumyisaropa ModelSim 30 30
Ocsoenne CAIIP KeilVision 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
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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

[ToaroroBka Kk qudQepeHIpoBaHHOMY
3aueTy

1 .CxeMOTexHHKa NEKTPOHHBIX CUCTEM:
[{udposeie yerpoiicta Yueb. B. U. boiixo,
A. H. I'ypxuii, B. A XKyiikos u gp. - CII6.:
bXB-IletepOypr, 2004 (taBa 1 - 3) 2.
Jlynaes, C.J1. LludppoBast cxeMOTEeXHUKA.
[DnexTpoHnHbIi pecypc] : yueb. mocodue /
C.[. Aynaes, C.H. 3onorapes. —
OnekTpoH. nad. — M. : YMII XXT, 2007.
— 238 ¢. — Pexxum nocryna:
http://e.lanbook.com/book/59012 (rnasa 3)
3. babaxk B.I1., Kopuenko A.T., TumoreHko
H.II., ®unonenko C.®. VHDL: CnpaBounoe
nocobue 1o 0OCHOBaM si3bIka. M31aTenbeTBo
"Tonpka-XXI", 2010 (Bce r1aBbI)

HOIIFOTOBKa K IPAaKTUICCKUM 3aHATHUAM

Jlynaes, C.J1. Hudponas cxeMoTeXHUKA.
[DnexTpoHHBIH pecypc] : yued. mocobue /
C.J. Aynaes, C.H. 3omnorapes. —
OnekTpoH. nan. — M. : YMII XIT, 2007.
— 238 ¢. — PexumM nocrtyna:
http://e.lanbook.com/book/59012

3,5

OcBoenue cumynaropa ModelSim

MCTOANYCCKUEC MAaTCPUAJIbI

30

OcBoenne CAIIP KeilVision

MeTO,Z[I/ILIeCKI/IC MaTcpuaJibl

30

6. @oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENILHOCTH 00YyYarOIUXCHl.

6.1. KouTpoabhubie meponpusitusa (KM)

No
KM

Ce-
MECTp

Bun
KOHTPOJIS

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Yuu-

Makc.| Ilopsnok HaunclieHus
ThIBA-

Bec
Oan Oa10B

ercqa B [TA

Texymmii
KOHTPOJIb

ITJINC 3aganune 1

PazpaboTka
(GYHKIIMOHATHHON CXEMBI
— MakcUMyM 5 0asioB (5
0aJIoB — cxema
pa3paboTana 6e3 omuooK, [3a4eT
4 Oamia — B cXeMe ecTh
HECYIIECCTBCHHBIC
HETOYHOCTH, 3 6aia —

i epeHIIMPOBaHHBIN




cxema pazpaboTaHa C
CYILECTBEHHBIMH
omnmOKaMH, 2 6ajia —
cXeMa 4aCTUYHO
COOTBETCTBYET 33IaHHUIO,
1 6amn — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 33JaHHUIO,
0 GanoB — cxema He
pazpaboTaHa).
Pa3zpaborka vhdl
OMMCAHUS — MAKCUMYM 5
0anoB ( 5 6amioB - vhdl
ONMCAHUE HE COACPKUT
JTOTUYECKUX OIUOOK H
MOJTHOCTBIO
COOTBETCTBYET cxeme, 4
Oana - vhdl onucanue He
COJEPIKUT JIOTUIECKUX
OIIMOOK U YaCTHYHO HE
COOTBETCTBYET CXeMe, 3
Oaa - vhdl onucanue
COJICPIKUT JIOTUIECKUE
OIIMOKY ¥ YaCTUYHO HE
COOTBETCTBYET CXEME, 2
Oaia - vhdl onucanue
COJICPIKUT JIOTUIECKUE
OIIMOKY M B OCHOBHOM HE
COOTBETCTBYET cXeMe, 1
6ain - vhdl onucanue
COZICPIKUT TOJILKO
m1a0s0H, 0 - vhdl
OIMHMCaHUE HE
pazpaboTaHo).
TectupoBaHue U OTIAIKA
— MakcUMyM 5 6asioB (5
0aJIoB - TECTUPOBAHUE U
0TJ1aJIKa MIPOBEICHBI B
[IOJIHOM 00BeME, 4 Oamia
— TECTUPOBAHHE U
oTiajka nmokpsiBaeT 60-80
% mpoekta, 3 Ganna —
TECTUPOBAHUE U OTIAKa
nokpsiBaeT 40-60 %
npoekTa, 2 6aa —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 20-40 %
nmpoekTa, 1 6amr —
TECTUPOBAHUE U OTIAKa
nokpeiBaeT 10-20 %
npoekta, 0 — 6ayIoB —
TECTUPOBAHUE U OTIAJKa
HE MPOBOIMIINCE).

Texymuit
KOHTPOJIb

ITJIUC 3aganne 2

15

Pa3pabotka
(YHKITMOHATBHON CXEMBI

— MakcUMyM 5 6ayuioB (5

nudpepeHIpoBaHHbII
3a4eT




0aJIoB — cxema
paszpaborana 0e3 OImoOoK,
4 Oamta — B CXeMe ecTh
HECYIIECTBEHHBIE
HETOYHOCTH, 3 Oajia —
cxema pazpaboTaHa ¢
CYIIIECTBEHHBIMH
omunOkamu, 2 6amia —
CcXeMa YaCTUIHO
COOTBETCTBYET 33JaHHUIO,
1 Gamn — cxema
MOJTHOCTBIO HE
COOTBETCTBYET 3aIaHHUIO,
(0 GanmoB — cxema He
pazpaboTaHa).
Pa3pabotka vhdl
OIMCAHUS — MAKCUMYM 5
6amnoB ( 5 6amios - vhdl
OTMCAHUE HE COACPKUT
JTOTHUYECKUX OITMOOK M
MOJTHOCTHIO
COOTBETCTBYET cxeMme, 4
Oanna - vhdl onucanue He
COJIEPIKUT JIOTUYECKUX
OIIMOOK W YaCTUYHO HE
COOTBETCTBYET CXeMe, 3
Oanna - vhdl onucanue
COJICPKUT JIOTUYECKHE
OIIMOKHU U YaCTHYHO HE
COOTBETCTBYET CXEME, 2
Oanna - vhdl orucanue
COJICPKUT JIOTUYECKHE
OIIMOKA U B OCHOBHOM HE
COOTBETCTBYET CcXeme, |
0ain - vhdl onucanue
COJIEPIKUT TOJIBKO
ma6ioH, 0 - vhdl
ONMCaHUE HE
pazpaboTaHo).
TecTupoBaHue U OTIaIKa
— 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
nokpeiBaeT 20-40 %
npoekTa, 1 6amt —
TECTUPOBAHUE U OTIaJKa
nokpbiBaeT 10-20 %
npoekTa, ) — 6aJITToB —




TECTUPOBAHUE U OTIAKa
HE TTPOBOIMIINCH).

Texymmii
KOHTPOJIb

IIJIUC 3amanue 3

15

PazpaboTka
(YHKIIMOHATHHON CXEMBI
— MakcUMyM 5 0asioB (5
0aJIoB — 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 6amn — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 33IaHHUIO,
0 GanyoB — cxema He
pa3paboTana).
Pazpabotka vhdl
OMHMCAHUSA — MAKCUMYM 5
6anoB ( 5 6amios - vhdl
OTHMCAHKUE HE COACPKUT
TTOTUYECKUX OITHMOOK M
MOJTHOCTHIO
COOTBETCTBYET CXeMe, 4
Oanna - vhdl onucanue He
COJICPIKUT JIOTUICCKUX
OIIMOOK M YACTHYHO HE
COOTBETCTBYET CXeME, 3
0anna - vhdl onucanue
COJICPIKUT JIOTHICCKUE
OIIMOKY M YACTUYHO HE
COOTBETCTBYET CXEME, 2
Oanna - vhdl onucanue
COJICPIKUT JIOTUICCKUE
OIIMOKY M B OCHOBHOM HE
COOTBETCTBYET CXeMe, |
6ain - vhdl onucanue
COJICPIKUT TOJIEKO
ma6ioH, 0 - vhdl
OITMCAHWE HE
pa3paboTaHo).
TecTupoBaHue U OTIaIKa
— MakcuMyM 5 6aioB (5
0aJIJIOB - TECTUPOBAHUE U
0TJIaJIKa IPOBEJCHBI B
[MOJIHOM 00Bheme, 4 Oanna
— TECTHPOBAHHE U
oTJajika mokpeiBaet 60-80
% mpoekTa, 3 Ganna —
TECTUPOBAHUE U OTIIAKa
nokpbiBaeT 40-60 %
npoekTa, 2 6anna —

TCCTUPOBAHUC U OTIIAaJIKa

nudpepeHIMpOBaHHBIH]
3a4er




nokpbiBaeT 20-40 %
nmpoekTa, 1 6amr —
TECTUPOBAHUE U OTIIAKA
nokpeiBaeT 10-20 %
npoekra, 0 — 6ayIoB —
TECTUPOBAHUE U OTIaJKa
HE MPOBOIMIINCE).

Texymmii
KOHTPOJIb

IJINC 3aganue 4

15

PaspaboTtka
(YHKIIMOHATBHON CXEMBI
— MakcuMyM 5 6aioB (5
0asIoB — cxemMa
pa3pabotana 6e3 omuooK,
4 Oamta — B CXeMe €CTh
HECYIIECTBEHHBIE
HETOYHOCTH, 3 Oajia —
cxeMma pazpaboTaHa C
CYIIECTBEHHBIMH
omrOKaMH, 2 6ajia —
cXeMa YaCTUYHO
COOTBETCTBYET 33IaHHUIO,
1 6amt — cxema
MOJIHOCTBIO HE
COOTBETCTBYET 3a/IaHHIO,
0 OayIoB — cXema He
pa3paboTraHa).
Paspabotka vhdl
ONMCAHUS — MAKCUMYM 5
6anoB ( 5 6amioB - 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 JIOTUYECKUE
OITMOKY M YaCTUYHO HE
COOTBETCTBYET CXEME, 2
Oamna - vhdl ommucanme
COJICPIKUT JIOTUIECKUE
OIIMOKN X B OCHOBHOM HE
COOTBETCTBYET CXeME, 1
0asn - vhdl onmmcanme
COZIEPIKUT TOJILKO
ma0soH, 0 - vhdl
ONHMCaHue He
pa3paboTaHo).
TectupoBaHue u OTIIaaKa
— MakcUMyM 5 0asioB (5
0aJIJIOB - TECTUPOBAHUE U
0TJIaJIKa TTPOBEICHBI B
MOJIHOM 00beMe, 4 Oata
— TCCTHPOBAHKE U

omIajKka nokpbiaeT 60-80

¢ hepeHIMPOBAHHBIT
3aueT




% mpoekTa, 3 Gamna —
TECTHPOBAHUE M OTIIAIKA
nokpbiBaeT 40-60 %
MpoeKTa, 2 0amma —
TECTUPOBAHUE U OTIIAKA
nokpeiBaeT 20-40 %
npoekra, 1 Gamt —
TECTUPOBAHUE M OTIIAIKA
nokpbiBaeT 10-20 %
npoekTa, 0 — 6aJIoB —
TECTUPOBAHUE U OTIIAKA
HE TTPOBOIINCH).

Texymuit
KOHTPOJIb

MUKpPOKOHTPOJLIEPHI
3aganue 1

10

Pa3paboTka anroputma —
MakcUMyM 5 6aioB (5
0aJIJIOB — AJITOPUTM HE
COJIEPKUT OLITUOOK U
TIOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
4 Oasuta — B aliropuT™Me
€CTh HECYILIECTBEHHbIE
HETOYHOCTH, 3 Oajria —
QITOPUTM YAaCTHYHO He
COOTBETCTBYET 3aJIaHHIO,
2 Gasia — B aIropuT™Me
eCTh rpyObIe ommoKH, 1
0as1 — aNropuT™M
TIOJTHOCTHIO HE
COOTBETCTBYET 3aJIaHHIO,
0 GayIoB — aIrOPUTM HE
pa3paboTaH).
Harnncanue nporpaMmsl -
MakcuMyM 2 Gana (2
Oasia, mporpaMma
HalycaHa MOJHOCTHIO U
0e3 omuoOoK, 1 O6amt — B
porpaMMe COAep KaTcst
omuOku, 0 6ajIoB —
nporpaMMa He HalMcaHa).
TecTupoBaHue U OTIAJKA -
MakcuMyMm 3 Gana (3
OaJia - TECTUPOBAHUE U
OTJIaJIKa MPOBECHBI B
[MOJIHOM 00BbeMe, 2 Oanna
— TeCTUPOBaHHUE U
OTJIaJIKa MTPOBEICHBI
JacTU4YHO, 1 Oamt — B
npoIecce OTIAIKN
porpamMMbl He
yCTpaHEHBI
CHUHTaKCUYECKHE U
nmorumdeckue ommoku, 0 —
TECTUPOBAHUE U OTIIAKA
HE TTPOBOIINCH).

nudpepeHITpoBaHHbII
3a4eT

Texymmii
KOHTPOJIb

MUKPOKOHTPOJIIEPHL
3agague 2

10

Pa3pabotka anroputma —
MakcUMyM 5 GamioB (5

0aJIJI0B — QJITOPUTM HE

G hepeHIIMPOBAHHBIT
3aueT




COJICPKUT OIITNOOK U
MIOJTHOCTBIO
COOTBETCTBYET 33IaHHUIO,
4 Oasia — B aJITOpUTME
€CTh HECYIIIECTBEHHBIC
HETOYHOCTH, 3 Oaja —
QITOPUTM YACTUYHO HE
COOTBETCTBYET 3aJI[aHHIO,
2 Ganna — B anropuTMe
eCTh rpyObIe ommoKH, 1
0as1 — aNropuT™M
MIOJTHOCTHIO HE
COOTBETCTBYET 3aIaHHUIO,
(0 OanIoB — aJITOPUTM HE
pazpaboTaH).

Hanucanue nporpammel -
MakcuMyM 2 Gana (2
Oauta, mporpamma
HaIMCaHa MOJIHOCTHIO U
0e3 omumookK, 1 0amt — B
mporpaMMe CoJepIKaTcs
omnoOku, 0 6ajIoB —
[IporpaMMa He HallMCaHa).
TecTupoBaHue U OTIATKA -
MakcuMyM 3 Oama (3
Oaia - TECTUPOBAHUE U
0TJIaJIKa TPOBEICHBI B
MOJHOM 00beMe, 2 Oamia
— TCCTHPOBAHHE U
OTJIaJIKa MPOBEICHBI
4acTHYHO, 1 Oamr — B
npoIecce OTIAIKN
MpOrpaMMBbI HE
yCTpaHECHBI
CUHTAKCUYECKUE U
Toruyeckue omuoku, 0 —
TECTUPOBAHUE U OTIAKa
HE TTPOBOIINCH).

Texymmii
KOHTPOJIb

MHUKPOKOHTPOJIIEPHIL
3ajaHue 3

20

Pa3paboTka anroputma —
makcumyMm 10 6amnos (10
0aJIJIOB — AJITOPUTM HE
COJIEPKUT OLITNOOK U
TIOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
9 GaiioB — B aIroOpuTME
€CTh OJTHa
HECyIIeCTBEHHAs
HETOYHOCTh, 8 06aJIOB — B
QITOPUTME €CTh JBE
HECYIIECTBEHHBIE
HETOYHOCTH, 7 0aJIjIOB — B
QITOPUTME €CTh OJHA
HECYIIECTBEHHAsI OIITNOKA
U HETOYHOCTH, 6 OaJljIoB —
QITOPUTM HE COJCPKUT

rpyObIX OIIKMOOK, HO

nudpepeHIMpOBaHHBIH]
3a4er




JACTHYHO HE
COOTBETCTBYET 3aJIaHHIO,
5 6anmIoB — AJITOPUTM HE
COZIEPYKUT TPyOBIX
OIIMOOK, HO OOJIee YeM Ha
MOJIOBUHY HE
COOTBETCTBYET 3aIaHHUIO,
4 Oasa — B aJITOPUTME
eCThb o/1Ha rpy0as ommoka
oIIMOOK U OH OoJiee ueM
Ha TIOJIOBUHY HE
COOTBETCTBYET 3aJIaHHIO,
3 6amna — B anropuTMe
€CTh JIBE TPyObIC OMIHMOKH,
U OH OoJiee ueM Ha
MOJIOBUHY HE
COOTBETCTBYET 3aIaHHUIO,
2 — B QJITOPUTME €CTh
6onee 3-X TpyObIX
oIIMOOK U OH OoJiee ueM
Ha TIOJIOBUHY HE
COOTBETCTBYET 3aJIaHHIO,

1 6amn — anroputm
MIOJTHOCTHIO HE
COOTBETCTBYET 33IaHHUIO,
(0 OanIoB — aJITOPUTM HE
pazpaboTaH).

Hanvcanue nporpammel -
MakcUMyM 5 6aiioB (5
0aIoB — MporpaMma
HaICaHa B IMOJIHOM
o0beMe, 4 Oamta — B
MporpaMMe UMEIOTCS
HECYIICCTBEHHBIC
HeIO0YETHl, 3 Oaja —
porpaMMa He MOJTHOCTHIO
COOTBETCTBYET AJITOPUTMY,
2 Oamia — B Iporpamme
COJIepIKATCS IOTUYECKUE
omnOku, 1 6amr — B
mporpaMMe CoJepIKaTCs
CUHTAaKCUYECKHE U
JIOrMYeCcKue OMMOKY , 0
0aIoB — MporpaMma He
HaIicaHa).
TecTupoBaHue U OTIATKA -
MakcUMyM 5 6aioB (5
Oaia - TECTUPOBAHUE U
0TJIaJIKa TPOBEICHBI B
MOJTHOM 00beMe B
CUMYJISITOPE U Ha
OTJIaJI0YHOM IIIare, 4
0asta — TECTUPOBAHUE U
OTJIaJIKa MPOBEICHBI
TOJIBKO B CUMYJISITOPE, 3
Oajia — B pe3ysbTare




OTJIAaJIKK B CUMYJISTOPE
NTOCTUTHYTA YaCTUYHAS
PaboTOCTIOCOOHOCTH
anropuTMa, 2 6aiia — B
MPOIECCe OTIAIKH
yCTPaHEHBI TOJIBKO
CUHTAKCHYECKHE OIIHMOKH,
1 6amn — B miporiecce
OTJIaJIKK IIPOTPAMMEI HE
yCTpaHECHBI
CUHTaKCUYECKUE U
nmornyeckue omuoku, 0
0aIoB — TECTUPOBAHUE U
OTJIa]Ka HE TIPOBOIMIINCH)

[Tpome-
KyTOUHAs
aTTecTanus

3a4CT

20

MaxkcuMalibHOE
KOJINYECTBO
TEOPETHUECKUX BOTIPOCOB
— 4. MakcumaabHOe
KOJIMYECTBO OAJIOB 3a
OTBET Ha OJUH BOIIPOC — 5
(5 6annos - oTBET
TOTUYECKU U JIEKCUYECKU
rPaMOTHO M3JIOXKEHHBIMH,
COJlep KaTEIIbHbIN 1
ApryMEHTHUPOBAHHBIN,
MOJIKPETJIEHHBIN 3HAHUEM
TUTEPATypHl U
MCTOYHUKOB TI0 TEME
3a/1aHMs], YMEHUE
OTBEuaTh Ha
TTOTIOJTHUTEIHHO 33/ IaHHBIC
BOIIPOCHI;

4 GaJa - He3HAYUTEIIbHOE
HapyLIEHUE JIOTUKU
W3JIOKEHUS MaTepuaa,
MEePUOUIECKOE
HCITOJIb30BaHUE
Pa3rOBOPHOM JIEKCHUKH,
oTyIeHne He Ooree
OJTHOM OIIIMOKH B
collep>KaHNH OTBETA B
MUCbMEHHOM BHJIE, &
TaKkKe He 00Jiee OMHON
HETOYHOCTH IpH
ApryMEeHTallM CBOEH
MO3ULIUU, HETIOJIHBIE WIIH
HETOYHBIC OTBETHI HA
TOTIOJTHUTENBHO 3a/1aHHbIE
BOIIPOCHI;

3 Ganna - He3HAYUTETHHOE
HapyIIeHNE JJOTUKH
W3JI0KEHUSI MaTepuaa,
MEePUOTUICCKOE
MCII0JIb30BaHUE
[Pa3rOBOPHOM JIEKCUKHU MPH

onyIIeHn: He 6oliee

nudpepeHIMpOBaHHBIH]
3a4er




IBYX OIIMOOK B
COJIEp>KaHUU OTBETA B
MUCHMEHHOM BUJIE, a
TaKke He 0oJiee IBYX
HETOYHOCTEH IIPU
ApryMeHTallK CBOEH
MO3UIINH, HEMTOJTHBIC WK
HETOYHBIE OTBETHI Ha
TOTIOJTHUTETHHO 33 JaHHBIC
BOTIPOCHI;

2 Ganna - 3HAYUTEIbHOE
HapyIIEHNE JIOTUKU
W3TI0KECHHSI MaTepHara,
MCIIOJIb30BaHHE
[Pa3rOBOPHOM JIEKCUKH IPU
OTyIeHUH 0oJiee IBYX
OLIMOOK B COZIEP KaHUU
0TBETa B MUCbMEHHOM
BUJIE, a TAKXKe OoJiee ABYX
HETOYHOCTEM MpHU
ApryMEHTalUU CBOEH
MO3UINH, HEMOJIHbIE WIH
HETOYHBIE OTBETHI HA
TOTIOJTHUTEHHO 3aJJaHHbIE
BOTIPOCHI,

1 Gamn - 3arpynaHseTcs
0TBEYaTh Ha
MMOCTaBJIECHHBIN BONPOC, HE
3HAET TEOPUU BOIIPOCA,
[PU OTBETE JOIYCKAET
CylleCcTBEeHHBIC OmUOKY;
0aIoB — OTKa3 OT OTBETA)

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOR
aTTeCTALlUU

[Ipouenypa nposeneHus

Kpurepun
OLICHUBAHUs

¢ epeHIMPOBaHHbIN
3a4er

OnenunBanue yueOHOM NeSTENbHOCTH 00yYaroIMXCs 110
JUCIIUIIMHE TPOBOJUTCS HA OCHOBE MOJIyYEHHBIX OLICHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOTIPUATHS TEKYILETO KOHTPOJIS.
[IpoxoxaeHue BceX KOHTPOJIBbHO-PEUTHHIOBBIX MEPOIIPUATHN
TEKyIIero KOHTPoJs 00s3aTensHo. [IpoBeneHne KOHTPOIBHOTO
MEPONPUSITUS TPOMEKYTOUHON aTTeCTALIMA HEO0S3aTENbHO.
Ecnu pedTHHr CTyieHTa 10 TEKyIIeMy KOHTpoiro MeHee 60%
WIM CTYAEHT KEJIaeT MOBBICUTH OLEHKY, TOTJIa OH IPOXOJUT
MEpONPHUITHE MPOMEXKYTOUHOH arrecTanuu. KoHTposibHOE
MEpPOIPUITHE TPOMEKYTOUYHON aTTECTALIMM ITPOBOIUTCS BO
Bpems 1uddepeHIIpoBaHHOTO 3a4eTa B MMCbMEHHOH hopMme.
Crynenty 3aiaercs 2 TeopeTuueckux Bonpoca. CTyIeHT JaeT
MACbMEHHBIE OTBETHI HA BOIPOCHI, C MOCIEAYIOIINM
cobecenoBanreM 1o BonpocaM. Ha moaroroBky orsera aercs
40 MUHYT.

B cooTBeTCTBUHI
cmm. 2.5,2.6
[Tonmosxenusa

6.3. ITacnoprt oHIa OLIEHOYHBIX CPEACTB




Komnerennun Pesynbrarsl 00yueHus 2o KM
1{2]1314(5]6(7
VK- 3HAET: A3BIKYM OIMCAHMS aIapaTyphl, ApXUTEKTYPY COBPEMEHHBIX ol s
MUKPOIIPOLIECCOPOB U MPOrPAMMUPYEMBIX JIOTHYECKUX MHTETPAIBHBIX CXEM
VK- 'YMmeeT: pa3pabareiBaTh MPOrpaMMHOE 00€CTIeUeHnE MUKPOKOHTPOJIIEPOB U el
[TJIVMC, npoBOAUTH pacyeThl OCHOBHBIX Y3JI0B IU(POBBIX YCTPONUCTB
VMeeT npakTUYeCKU OMbIT: OTJIAJKUA U TECTUPOBAHUSI IPOTPAMMHOTO
YK-2 oOecnieueHnss MUKpokoHTposuiepos u [IJIMC, npumenenus H |
cneruanusupoBaHHbix CAIIP mis pazpabotku u Bepudukanuu 10
MMeeT NpakTUYECKU OMBIT: UCTIOIb30BAHNS HHANBUAYAIbHBIX IPOTPAMM
VK-6 o0meli 1 mpodeccroHaTbHO-TIPUKIIATHON MOATOTOBKU B JAHHOMW 00J1aCcTH HH
HaIIPaBICHHOCTH
Tumnossie KOHTPOJIBHBIC 3a1aHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAILIMOHHOE O0ecredeHue TUCHMILIMHBI

ITeyaTHas yueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1. CxemorexHHKa 3eKTpOHHBIX cucTeM: [{udpossie ycTpoiicTBa Yueo.
B. U. boiiko, A. H. T'ypxutii, B. 5 XKyiikos u ap. - CI16.: BXB-Iletepbypr, 2004. -
496,[1] c. um.

2.  Kopsees, B. B. CoBpemMeHHbIE MUKPOTIPOIIECCOPHI. - 2-€ U3, - M.:
Homumxk, 2000. - 315 c. uin.

3.  Tokxanwm, P. JI. Muxponpoueccopsl [ Texkcr] Kypc u ynpaxkuenus P. JI.
TokxaiM ; nep. ¢ annn. B. H. I'paceBuua, JI. A. Unpamenxo. - M.
Dueproaromuzaar, 1987(1988). - 336 c. ui.

6) OononHumenbHas IUMmepamypa:

1.  Omnanuuii, 0. ®. Ananorosas u nudponas amekTponnka [1omH. Kypc:
VY4eb. 11t By30B 10 cnieruaibHOCTH "[IpoekTupoBaHue U TEXHOJIOTUS
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. ®. Ananoropas u nudpoBas 1eKTpoHuka: [lomHbIit
Kypc Yueb.nis1 By30B 1o criennanbHocTh "[IpoekTrpoBaHre U TEXHOIOTUS
panuosniekTpoHHbIX cpeAcTB" FO. @. Onanunit, O. I1. I'nyakun, A. U. T'ypos; Ilog
pen. O. I1I. I'mynkuHa. - M.: I'opsiuas nunusg -Tenekom, 2005

8) omeyecmeenHnbvle U 3apydedicHble HCYPHAILL N0 OUCYUNIUHE, UMerowuecs 8 bubiuomexe:

1. Iudposas oOpabOTKa CUTHAIOB

2) MemoouuecKue YKazaHus 0Jis Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Pabora c cumynstopom ModelSim
2. Pabora c uHTErpMpOoBaHHOM cucteMon pazpadbotku [10
MukpokoHTpoiepos KeilVision

U3 HUux. yqe6H0-Mem00uueCKoe obecneverue camocmosmenbHou pd60mbl cmydenma:

1. PaGora ¢ cumynsaropom ModelSim




2.

Pabora ¢ naTerpupoBanHoit cucremoii papadorku [10
MUKpokoHTposutepoB KeilVision

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

HanmenoBanne
Bun
No pecypca B bubmuorpaduyeckoe onucanue
JTUTEPaTyphl .
AIIEKTPOHHOU opme
JJEKTPOHHO- Jlynaes, C./1. Lludposas cxeMOTeXHUKA. [ DIEKTPOHHBIH
1 OcHoBHas OubnmoTeyHas pecypc] : yue6. mocobue / C.J1. Hynaes, C.H. 3onorapeB. —
nuTeparypa cuctema OnexTpoH. nad. — M. : YMII KT, 2007. — 238 ¢. —
uznarenscTBa Jlans  [Pexxum moctyma: http://e.lanbook.com/book/59012
DJIEKTPOHHO- babak B.I1., Kopuenko A.I'., Tumomenko H.II., ®unonenko
b JlonoiHUTENbHAS  [OMOIHOTEHAS C.®. VHDL: CrpaBodHoe 1mocoOue o 0CHOBaM S3bIKa.
nuTeparypa cucrtema N3narensctBo "Jlogska-XXI", 2010, - 217 c.
uznarenscTBa Jlane  |https://e.lanbook.com/book/40975

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOI'O oOecreueHM:

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

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza ganasix BUHUTU PAH(Geccpouno)
2. -Uudopmarmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUTIITUHbI

OcHOBHOE O60py,HOBaHI/Ie, CTCH/bI, MAKCTbI, KOMIIBIOTCpHAsA TCXHUKA,

Bun 3ansTui Ne ayn. | mpemycTaHOBI€HHOE IPOrpaMMHOE 00€CTIeYeHHE, UCTIOIb3yeMOe s
pa3NUYHBIX BUAOB 3aHATHH
CamocrosrensHas 409 - JEKIIMOHHAsL ayJUTOPpUsi, 000pyAOBaHHAS SKPAHOM, BUIEONPOEKTOPOM
pabora crynenta  [(IJIK) |1 HOyTOYKOM;
Kontpomns
. 409 - JEKIIMOHHAs ayJUTOPpUsi, 000pyAOBaHHAS SKPAHOM, BUIEONPOEKTOPOM
CaMOCTOATENIbHOM
(INIK) 1 HoyTOyKOM
pabotsl
405 ayauTopHsi, 000pyI0BaHHAs YKPaHOM, BHJICOTIPOEKTOPOM U
ITepecnaua
(TJIK) |mepcoHambHBIM KOMITBIOTEPOM;
405 ayIuTopus, 000pyI0BaHHASI SKPAHOM, BUJEOTIPOSKTOPOM U
3avet,iud.3auer
(IUIK) |nepcoHaibHBIM KOMIIBIOTEPOM;
ayauTopHsi, 000pyI0OBaHHAs SKPAHOM, IEPCOHAIBHBIMU KOMITbIOTEPAMU
Hpairiieckie sansrus 407 CyzelIICTEaM;I OTHI;};IIILM npor aMII\)/IHOFO ,06erénequ1/m P
U CEMUHAPBI (ITJIK) p porp

MHUKpOKOHTpoJuiepoB u [TJINC




