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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 JJMHEHHBIX CUCTEM YMEET: BBINOJIHATh
pacueTsl LU(POBBIX PUIBTPOB, CAHTE3UPOBATh
QITOPUTMBI UPPOBOK 0OPAOOTKU CUTHAJIOB,
BBICTPanBaTh TPAEKTOPUIO CAMOPA3BUTHSI HA OCHOBE
NPUHIMIIOB CaMOOOPa30BaHMs U HCIIOIb30BAHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTHI
VMeeT MpakTUYEeCKUIl ONBIT: TPUMEHEHUS
coBpemeHHbIX CAIIP niis pacueroB n

MOJICIIMPOBAHUA YCTPOﬁCTB 06pa60TKI/I CHUI'HAJIOB

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO6m1as TpyA0€eMKOCTh JUCHUIUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOU paboThI

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuenoi padoret 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) 71,75 71,75
OcBoenne CAIIP Keil Vision 34 34
OcBoenue cumynaropa ModelSim 34 34
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 3,75 3.75

KoHcynbTanum 1 mpoMexXyTodHas arTecTalus 8,25 8,25

Bux konTpons (3adet, qud.3adueT, IK3aMeH) - nud.3aueT

5. ConeprxkaHue TUCHMILIIMHBI




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

Crnucoxk nureparypsl (¢ yKa3aHUEM Kozn-
TTonsun CPC pasnenoB, iaB, cTpaHuIl) / ccelika Ha  [CeMmecTp| BO
pecypc JacoB
Ocsoenne CAIIP Keil Vision MeToaudeckre MaTepuaibl 5 34
OcBoenue cumynaropa ModelSim METOINYECKUE MAaTEPUAIIBI 5 34
Jlynaes, C./l. LludpoBas cxeMOTEXHUKA.
[DnexTpoHHBIH pecypc] : yuel. mocobue /
[ToaroToBka K MPaKTUYECKUM 3aHATHIM C.A. Aynacs, C.H. 3onorapes. — 5 3,75

— 238 c. — Pexum nocryna:
http://e.lanbook.com/book/59012

OnekTpoH. nan. — M. : YMII XIT, 2007.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTreCcralmmn

KonTtponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHON MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

HasBanue
KOHTPOJIBHOTO
MEpPONPUATHUS

Ne | Ce-
KMmectp

Bun
KOHTPOJISI

Makc.
Oan

HOpHI[OI( Ha4YMCICHUA

Bec
OaIoB

Yuu-
THIBA-
ercqa B [1A

Texymmi

IIJINC 3aganue 1
KOHTPOJIb

Pa3pabotka
(YHKIIMOHATBHON CXEMBI
— MakcUMyM 5 6ayuioB (5
0aJsI0B — cxema
pa3zpaborana 6e3 ommnooK,
4 Oaruta — B cXeMe ecThb
HECYIECTBCHHBIC
HETOYHOCTH, 3 Oaja —
cxema pa3paboTaHa ¢
CYIIIECTBEHHBIMHU
omnmOKaMH, 2 Oajia —
cXeMa YaCTUIHO
COOTBETCTBYET 3aIaHHUIO,
1 6amn — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 3aJIaHHIO,
0 GanoB — cxema He
pa3paboTraHa).
Paspabotka vhdl
OMUCAHUS — MAKCUMYM 5
0anoB ( 5 6amioB - vhdl
OIHCAHKUE HE CONEPIKUT
JTIOTHYECKUX OIHUOOK H

G hepeHIIMPOBAHHBIT
3aueT




MOJTHOCTHIO
COOTBETCTBYET cxeMme, 4
Oanna - vhdl onucanue He
COJIEPIKUT JIOTUYECKUX
OIMOOK U YACTUYHO HE
COOTBETCTBYET CXeMe, 3
Oanna - vhdl onucanue
COJICPKUT JIOTUYECKUE
OIIMOKH U YaCTHYHO HE
COOTBETCTBYET CXEME, 2
Oanna - vhdl onucanue
COJICPKUT JIOTUYECKHE
OIIMOKA U B OCHOBHOM HE
COOTBETCTBYET CcXeme, |
0ain - vhdl onucanue
COJZIEPIKUT TOJIBKO
ma6ioH, 0 - vhdl
ONMCaHUE HE
pazpaboTaHo).
TecTupoBaHue U OTIaIKA
— MakcUMyM 5 6ayioB (5
0aJsIoB - TECTUPOBAHKE U
0TJIaJIKa TPOBEICHBI B
MoJHOM 00beMe, 4 Oamia
— 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, 0 — 6aJoB —
TECTUPOBAHUE U OTIAKa
HE TTPOBOIINCH).

Texymmii
KOHTPOJIb

IJINC 3aganue 2

15

PazpaboTka
(GYHKIIMOHATHHON CXEMBI
— MakcUMyM 5 0asioB (5
0asIoB — cxeMa
pa3paboTaHna 6e3 omuooK,
4 Oayma — B CXeMe €CTh
HECYIIEeCTBEHHBIC
HETOYHOCTH, 3 Oaia —
cxema pazpaboTaHa C
CYIIIECTBEHHBIMH
omuOkamu, 2 6amia —
CXeMa YaCTUYHO
COOTBETCTBYET 3a/IaHHIO,
1 Oamt — cxema
MMOJIHOCTBIO HE
COOTBETCTBYET 33IaHHUIO,
0 6aToB — cXema He

azpaboraHa).

nudpepeHIMpOBaHHBIH]
3a4er




Pa3zpaborka vhdl
OMMCAHUS — MAKCUMYM 5
0anoB ( 5 6amioB - vhdl
ONMCAHUE HE COACPKUT
JTOTUYECKUX OIUOOK H
MOJTHOCTBIO
COOTBETCTBYET cxeme, 4
Oanna - vhdl onucanue He
COJEPIKUT JIOTUIECKUX
OIIMOOK U YACTHYHO HE
COOTBETCTBYET CXeMe, 3
6aa - vhdl onucanue
COJICPIKUT JIOTUIECKUE
OIIMOKY M YaCTUYHO HE
COOTBETCTBYET CXEME, 2
Oaa - vhdl onucanue
COJICPIKUT JIOTUIECKUE
OIIMOKU 1 B OCHOBHOM HE
COOTBETCTBYET CXeMe, 1
6ain - vhdl onucanue
COJIEPIKUT TOJILKO
ma0s0H, 0 - vhdl
OIMHMCAaHUE HE
pazpaboTaHo).
TectupoBaHue U OTIATKA
— MakcUMyM 5 6asioB (5
0aJIoB - TECTUPOBAaHUE U
0TJIaJIKa MIPOBECHBI B
[IOJIHOM 00BeME, 4 Oamia
— TECTUPOBAHHE U
oTinajka nokpsiBaeT 60-80
% mpoekTa, 3 Ganna —
TECTUPOBAHUE U OTIAIKa
nokpsiBaeT 40-60 %
npoekTa, 2 6aa —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 20-40 %
npoekTa, 1 6amr —
TECTUPOBAHUE U OTIAKa
nokpeiBaeT 10-20 %
npoekta, 0 — 6aJIoB —
TECTUPOBAHUE U OTIaJKa
HE MPOBOIMIINCE).

Texymmii
KOHTPOJIb

IJINC 3aganue 3

15

Pa3pabotka
(YHKITMOHATBHOW CXEMBI
— MakcuMyM 5 6aioB (5
0aJsIoB — cxema
paspaboTaHa 6e3 o1MooK,
4 Oauta — B cXeMe ecThb
HECYIIECTBEHHBIE
HETOYHOCTH, 3 Oajia —
cxema pa3paboTaHa ¢
CYIIIECTBEHHBIMHU
omroOKaMH, 2 6ajia —
cXeMa YaCTUIHO

COOTBCTCTBYCT 3aJIdHUIO,

i epeHIIMPOBaHHBIN
3ayer




1 Gamn — cxema
MOJTHOCTBIO HE
COOTBETCTBYET 33IaHHUIO,
0 GanyoB — cxema He
pazpaboTaHa).
Pa3pabotka vhdl
OIMCAHUS — MAKCUMYM 5
6amnoB ( 5 6amios - vhdl
OTMCAHUE HE COACPKUT
JTOTHYECKUX OIIHUOOK U
MOJTHOCTHIO
COOTBETCTBYET cxeMme, 4
Oanna - vhdl onucanue He
COJIEPIKUT JIOTUYECKUX
OIMOOK U YACTUYHO HE
COOTBETCTBYET CXeMe, 3
Oanna - vhdl onucanue
COJICPKUT JIOTUYECKHE
OIIMOKHU U YaCTHYHO HE
COOTBETCTBYET CXeME, 2
Oanna - vhdl onucanue
COJICPKUT JIOTUYECKHE
OIIMOKA U B OCHOBHOM HE
COOTBETCTBYET cXeme, |
0ain - vhdl onucanue
COJZICPIKUT TOJIBKO
ma6ioH, 0 - vhdl
ONMCaHUE HE
pazpaboTaHo).
TecTupoBaHue U OTIAIKA
— MakcUMyM 5 6arioB (5
0aIoB - TECTUPOBAHKE U
0TJIaJIKa TPOBEICHBI B
MoJHOM 00beMe, 4 Oamia
— TCCTHPOBAHHE U
oTJajika mokpeiBaet 60-80
% mpoekTa, 3 Gamna —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 40-60 %
MpoeKTa, 2 6amma —
TECTUPOBAHUE U OTIAIKa
nokpeiBaeT 20-40 %
npoekTa, 1 6amt —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 10-20 %
npoekTa, 0 — 6aJIoB —
TECTUPOBAHUE U OTIAKa
HE TTPOBOIMIINCH).

Texkymmii
KOHTPOJIb

ITJINC 3agauue 4

15

PazpaboTka
(YHKIIMOHATHHON CXEMBI
— MakcUMyM 5 0asioB (5
0aIoB — cxema
pa3paboTana 6e3 omuooK,
4 Oamia — B cXeMe ecTh
HECYIIEeCTBEHHBIC
HETOYHOCTH, 3 6aia —

G hepeHIMPOBAHHBIT
3aueT




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

MUKpPOKOHTPOJLIEPHI
3aganue 1

10

Paszpabotka anroputma —
MakcUMyM 5 6aiioB (5

0asIoB — AJITOPUTM HC

nudpepeHIpoBaHHbII
3a4eT




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
3aJjaHue 2

10

Pa3paboTka anroputma —
MakcUMyM 5 OamoB (5
0aJIJIOB — AJITOPUTM HE
COJIEPKUT OLITNOOK U
TIOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
4 Oasuta — B aliropuT™Me
€CTh HECYILIECTBEHHbIE
HETOYHOCTH, 3 Oajia —
QITOPUTM YAaCTHYHO He
COOTBETCTBYET 3aJIaHHIO,
2 Gasia — B aIropuT™Me
eCTh rpyObIe ommoKH, 1
0as1 — aJropuT™M
TIOJTHOCTBIO HE
COOTBETCTBYET 3aJIaHHIO,
0 GanyIoB — aArOPUTM HE

azpaloTaH).

nudpepeHIMpOBaHHBIH]
3a4er




Hanucanue nporpaMmsl -
MakcuMyM 2 Oara (2
0asia, mporpamma
HarycaHa MOJIHOCTBIO U
0e3 omunbok, 1 6amn — B
porpaMMe cojiepKarcs
omroku, 0 6aJuIoB —
MmporpamMma He HarucaHa).

TecTupoBaHUE U OTIAJKA -

MakcuMyM 3 6anna (3
0asia - TECTUPOBAHUE U
0TJIaJIKa MIPOBEICHBI B
[IOJIHOM 00BeME, 2 Oamia
— TECTUPOBAHHE U
OTJIaJIKa TPOBEICHBI
gacTU4HO, 1 6ama — B
MPOIECCe OTIAIKH
pPOrpaMMBbI He
YCTpaHEHBI
CUHTaKCUYECKHUE U
JIorMyeckKue omuoku, 0 —
TECTUPOBAHUE U OTIAJKa
HE MPOBOMIINCE).

Texymmii
KOHTPOJIb

MUKPOKOHTPOJIIEPHI
3aganue 3

20

Pa3paboTtka ainropurma —
makcumyM 10 6amos (10
0aJIOB — AITOPUTM HE
COZIEPYKUT OITUOOK 1
MOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
9 6asIoB — B aNropuT™Me
€CTh OITHA
HECYIIeCTBEHHAas
HETOYHOCTD, 8 0aJIJIOB — B
QITOPUTME €CTh JBE
HECYIIECTBEHHBIC
HETOYHOCTH, 7 0aJsIoB — B
QITOPUTME €CTh O[HA
HECYIIECTBEHHAs OIIMOKa
1 HETOYHOCTH, 6 OAJIJIOB —
QITOPUTM HE COJCPKHUT
rpyObIX OIINOOK, HO
JACTUYHO HE
COOTBETCTBYET 3aJIaHHIO,
5 6amIoB — AJITOPUTM HE
COJEPKUT TPyOBIX
oIIMOOK, HO DO0JIee YeM Ha
MIOJIOBUHY HE
COOTBETCTBYET 3aJIaHHIO,
4 Oasuta — B aliropuT™Me
eCThb o/lHa rpy0as omnoka
oIIMOOK U OH OoJiee ueM
Ha [OJIOBUHY HE
COOTBETCTBYET 3aJIaHHIO,
3 6amna — B anropuTMe
€CTh JIBE TPyObIe OMIHMOKH,

1 oH 0oJice YyeM Ha

¢ hepeHIIMPOBAHHBIT
3aueT




MOJIOBUHY HE
COOTBETCTBYET 33JaHHUIO,
2 — B aJITOPUTME €CTh
Oonee 3-x TpyOBIX
OIIMOOK U OH OoJiee ueM
Ha TMOJIOBUHY HE
COOTBETCTBYET 3aIaHHUIO,
1 Gamn — anropuTm
MOJTHOCTHIO HE
COOTBETCTBYET 33JaHHUIO,
0 GayIoB — aNrOpUTM HE
pazpaboTaH).

Hanucanue nporpaMmsl -
MaKcUMyM 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
coJiep KaTcsl IOTHYeCKre
omuOku, 1 6amr — B
porpaMMe cojiepKarcst
CUHTAKCUYECKHUE U
;moruyeckue omuoku , 0
0ayIoB — mporpaMmMa He
HaIMCcaHa).
TecTupoBaHUE U OTIAJKA -
MaKCUMyM 5 6aiioB (5
0asia - TECTUPOBAHUE U
0TJ1aJIKa MIPOBEICHBI B
MOJTHOM 00bheMeE B
CUMYJISITOpE U Ha
OTJaJI0YHOM T11arte, 4
0ayia — TECTUPOBAHKE U
OTJIaJIKa TPOBEICHBI
TOJILKO B CUMYJISITOpE, 3
0asia — B pe3yabrare
OTJIAJIKU B CUMYJISITOPE
TOCTUTHYTA YaCTHYHAs
PaboTOCITOCOOHOCTH
anroputma, 2 6amia — B
porecce OTIa KU
YCTpaHEHBI TOJIBKO
CHHTAaKCUYECKHE OIINOKH,
1 Gamn — B mporiecce
OTJIaJIKK [IPOTPaMMBI He
YCTpaHEHBI
CUHTaKCUYECKHUE U
JTornyeckKkue omuoku, 0
0aJJIOB — TECTUPOBAHHE U
0TJIaJIKa HE TIPOBOJMIINCH)

ITpome-

3a4CT

20

MaxkcuManbHOe

i epeHIMpOBaHHBIN




KyTOUHAs
aTTecTaIus

KOJINYECTBO
TEOPETUUECKUX BOIIPOCOB
— 4. MakcumasbHOE
KOJIMYECTBO OAJIJIOB 3a
OTBET Ha OJUH BOIIPOC — 5
(5 6annoB - oTBET
TOTUYECKU U JIGKCUYECKU
rPaMOTHO M3JIOKEHHBIMH,
COJIEPKATEIIbHBIN 1
ApryMEHTHUPOBAHHBIN,
MMOKPEIUJIEHHBI 3HAHUEM
TUTepaTyphl U
MCTOYHUKOB IO TEME
3aJlaHusl, yMEHHE
OTBEuaTh Ha
TOTIOJTHUTENIBHO 3aJJaHHbIE
BOIIPOCHI;

4 Oaruta - HE3HAYUTEJIBHOE
HapyLIEHUE JIOTUKU
W3JI0KEHHs MaTepuara,
MEePUOUIECKOE
MCIIOJIb30BaHHE
[Pa3rOBOPHOM JIEKCHUKHU,
oTyIeHue He OoJee
OJTHOM OTIIMOKH B
COJIEp>KaHUU OTBETA B
MMCbMEHHOM BHJIE, A
Tak)Xe He 0oJiee OIHON
HETOYHOCTH TIpU
ApryMeHTallK CBOEH
MO3UIINH, HETTOJIHBIC WK
HETOYHBIE OTBETHI Ha
TOTIOJTHUTENBHO 3a/1aHHbIE
BOTIPOCHI;

3 Ganna - He3HAYUTEIHFHOE
HapyIIeHNE JIOTUKU
W3JI0KEHUS MaTepuaa,
MEPUOIUYECKOE
MCII0JIb30BaHUE
Pa3rOBOPHOM JICKCUKH TIPU
OTyIIeHUH He Oolee
TIBYyX OIIMOOK B
coJlep>KaHUM OTBETA B
MUCHMEHHOM BUJIE, a
TakKe He Ooee IByX
HETOYHOCTEN MpHU
ApryMEHTalUU CBOEH
MO3UINH, HEMOJTHbIE WIH
HETOYHBIE OTBETHI HAa
TOTIOJTHUTEIHHO 3aJJaHHbIE
BOIIPOCHI;

2 Ganna - 3HAYUTEIbHOE
HapyLIEHUE JIOTUKU
W3JTI0KEHHS MaTepuara,
MCII0JIb30BaHUE

Pa3rOBOPHOM JICKCUKH TTPU

3a4CT




oIy IIeHUN O0JIee TBYX
oImMOOK B COIEPIKAHUU
0TBETa B MUCHMEHHOM
BH/JIC, a TAK)Ke OoJiee IBYX
HETOYHOCTEH IIPU
ApryMeHTallK CBOEH
MO3UIINH, HEMTOJTHBIC WK
HETOYHBIE OTBETHI Ha
TOTIOJTHUTETHHO 33 JaHHBIC
BOTIPOCHI;

1 6amn - 3aTpynHsAeTCS
0TBEYaTh Ha
MMOCTAaBJIEHHBIN BOIIPOC, HE
3HaeT TEOPHH BOIPOCa,
MPU OTBETE JIOMYCKAET
CyIlleCTBEHHBIE OUOKU; 0
0aJIoB — OTKAa3 OT OTBETA)

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHOR
arTecTaluuu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBaHUS

mddepeHIpOBaHHBIN
3a4yer

OneHuBaHue yueOHOM IeATEIBHOCTH 00ydarouxcs 1o
JUCLUIUIMHE POBOUTCS HA OCHOBE MOJTyYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTUHIOBBIE MEPONPUATHUS TEKYIIETO KOHTPOJISL.
[TpoxoxxaeHne BceX KOHTPOJIBbHO-PEUTHHIOBBIX MEPOTIPUATUI
TEKYIET0 KOHTpoJIs 00s13aTenbHo. [IpoBeneHne KOHTPOIbHOIO
MEPONPUATHS IPOMEKYTOUHOH aTTeCTALUU HEOOA3aTENBHO.

MEpPONPUATHE TPOMEXKYTOUHOH aTTecTalluy POBOJUTCS BO
BpeMs auddepeHIrpoBaHHOTO 3a4eTa B MUCbMEHHOH GopMme.
CryneHTy 3a/1aeTcs UeTblpe TeopeTndeckux Bonpoca. CTyaeHT
JlaeT MHUCbMEHHBIE OTBETHI Ha BOIIPOCHI, C TTOCIIETYIOLTIM
cobeceroBaHueM 1o Bonpocam. Ha monrorosky oreera jaercs
40 MUHYT.

Ecnu peittuHr cTyeHTa no tekyuieMy KoHTpoito meHee 60% |B cootBeTcTBUM
WJIM CTYJICHT >K€JIaeT MOBBICUTH OIIEHKY, TOT/Ia OH MPOXOAMT | mil. 2.5, 2.6
MEPOIPUATHE TPOMEKYTOUHOM arrecTtauru. KontponsHoe ([Tooxenus

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETEHINH €3yJbTaThl 00yUeHUs TbBlEIRR

VK- 3HAET: A3bIKYU ONMCAHMS ANMAPaTypPhl, APXUTEKTYPY COBPEMEHHBIX Jbd L
MUKPOIIPOLIECCOPOB U MPOrPAMMUPYEMBIX JIOTHYECKUX UHTETPAIBHBIX CXEM

VK-2 'YMmeeT: pa3pabareiBaTh MPOrpaMMHOE 00€CTIEYeHNE MUKPOKOHTPOJIIEPOB U TAANARE
[TJINC, mpoBOaUTH pacueThl OCHOBHBIX Y3JIOB IU(PPOBBIX YCTPOUCTB
VMeeT npakTUYeCKU OMbIT: OTJIAJKUA U TECTUPOBAHUS POTPAMMHOTO

YK-2 oOecnieueHnss MUKpokoHTposuiepos u [IJINC, npumenenus H | [HH
cneruanuzupoBaHHbix CAIIP mist pazpabotku u Bepudukanuu [10
VMeeT NpakTUYEeCKU OMBIT: UCTIONIb30BAHUS HHANBUAYAIbHBIX IPOrPAMM

YK-6 o011eit u mpodeccruoHatbHO-PUKIIATHON MOJTOTOBKH B JaHHOW 00nacTu HHH
HaIpaBJIE€HHOCTH

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. CxemorexHuka 31eKTpoHHbIX cucteM: [{udpossie ycrpoiicTBa Yueo.
B. U. boiiko, A. H. I'ypxuii, B. 5 XKyiikos u ap. - CI16.: BXB-IletepOypr, 2004. -
496,[1] c. un.
2. Kopsees, B. B. CoBpeMeHHbIE MUKPOTIIPOILIECCOPHIL. - 2-€ U3, - M.:
Homumxk, 2000. - 315 c. uin.
3.  Tokxaiim, P. JI. Muxponpoueccopsl [ Texkct] Kypc u ynpaxkuenus P. JI.
Tokxaiim ; iep. ¢ anr. B. H. I'paceBuua, JI. A. Unpsamenko. - M.
Oueproaromusnart, 1987(1988). - 336 c. uin.

0) OononrHUMENbHASL IUMePamypa.:

1.  Omnamuwii, FO. ®. AnanoroBas u mudposas 1exTponuka [lomaH. Kypc:
VY4ed. 11t By30B 110 cienuaibHOCTH "[IpoekTupoBaHue U TEXHOJIOT U
panuosnekTpoH. cpeacts” 0. @. Onaguui, O. II. Imynkun, A. W. I'ypos; Ilox pen.
O. II. I'mynkuHa. - M.: T'opsiuas nununs-Tenexom, 2000

2. Omnapuwit, FO. ®@. AnanoroBas u uudpoBas 31eKTpoHukKa: [loaHbit
Kypc Yueb.n5s1 By30B 1o criennaibHocTd "[IpoekTrpoBaHre U TEXHOIOTUS
panuosnekTpoHHbix cpeAcTB" 0. @. Onaguuid, O. I1. I'mynkun, A. W. I'ypos; Ilox
pen. O. I1. I'mynkuHa. - M.: I'opsiuast tunusg -Tenekom, 2005

8) omeuecmeenHbvle U 3apyOedCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. [udpoas o6paboTKa CUTHATIOB

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. PaGora c unTerpupoBaHHOM cucTeMoi pa3padbotku [10
MuKpokoHTpoiiepoB KeilVision
2. Pabora ¢ cumynstopom ModelSim

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Pabora c unTerpupoBaHHoi cucteMoi pazpadotku [10
MUKpokoHTposuiepoB KeilVision
2. Pabora ¢ cumynsitopom ModelSim

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKasl JOKYMeHTAIusl

HanmenoBanne
Bun
No pecypca B bubmuorpaduyeckoe onucanue
JTUTEPaTyphl .
AIIEKTPOHHOU opme
JJEKTPOHHO- Jlynaes, C./1. Lludposas cxeMOTeXHUKA. [ DIEKTPOHHBIH
1 OcHoBHas OoubmuoTeyHas pecypc] : yue6. mocobue / C.JI. Hynaes, C.H. 3onorapeB. —
nuTeparypa cuctema OnexTpoH. nad. — M. : YMII KT, 2007. — 238 ¢. —
uznarenscTBa Jlane  [Pexxum moctyma: http://e.lanbook.com/book/59012
DJIEKTPOHHO- babak B.I1., Kopuenko A.I'., Tumomenko H.II., ®unonenko
b JlonoiHUTENbHAS  [OMOIHOTEeHAS C.®. VHDL: CrpaBodHoe 1mocodue o 0CHOBaM S3bIKa.
nuTeparypa cucrtema N3narenscTBo "Jlogska-XXI", 2010, - 217 c.
uznarenscTBa Jlane  |https://e.lanbook.com/book/40975

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHM:




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

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Uudopmanmonnsie pecypebl OI'Y OUIIC(Oeccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

OcHOBHOE O60py,I[OBaHI/IC, CTCHAbI, MAKCTbI, KOMIIbXOTCPHAA TCXHUKA,

Bun 3anstui Ne ayn. | mpeaycTaHOBICHHOE MPOrpaMMHOE 00€CTIEUeHUE, UCTIONB3YEeMOe IS
pa3IUYHBIX BUJOB 3aHATHH
405 ayIuTOpus, 000pyIOBaHHAS SKPAHOM, BUCOTIPOSKTOPOM U

3avet,iud.3auer

(INIK) [mepcoHambHBIM KOMIIBIOTEPOM;
Kontpons
. 409 - JEKIIMOHHAsl ayJUTOPpUsi, 000pyAOBaHHAS SIKPAHOM, BUIEONPOEKTOPOM
CaMOCTOSATEIbHOM
(IJIK) 1 HoyTOyKOM
paboThI
405 ayauTopusi, 000pylOBaHHAs SKPaHOM, BHJICONIPOEKTOPOM U
Ilepecnaya YAUTOpHA, O0OPYA p » BUZICOTIP p
(IJIK) |mepcoHanbHBIM KOMIIBIOTEPOM;
CamocrosarensHass 409 - IEKLMOHHAsI ayIuTOpUsi, 000pyi0oBaHHAsI SKPaHOM, BUIEOIIPOEKTOPOM
pabora crynenta  [(IJIK) |1 HOyTOYKOM;

[IpakTnueckue 3aHATHS
Y CEMUHApBI

407
(TUIK)

ayauTopusi, 000py0BaHHAs SKPaHOM, IEPCOHAIBHBIMH KOMITbIOTEpaMH,
CpCACTBAMHU OTJIAAKU IIPOTrPaAMMHOI0O 066CHC‘I€HI/I$I
MHUKpOKOHTpoJuiepoB u [TJINC




