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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

AUCHUIIJINHbBbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemble pe3ynbTaThl
00y4eHHUs 110 TUCHUIUIMHE

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

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
Bepupukaruu [10

VYK-6 CriocobeH ynpaBisiTh CBOUM BPEMEHEM,
BBICTPaNBaTh U PEaIN30BbIBATH TPAEKTOPHUIO
caMOpa3BUTHS HA OCHOBE MIPUHIUIIOB 00pa30BaHUs
B TEYECHHUE BCEU KU3HU

3HaeT: crocoObl YIpaBIeHUs CBOUM BPEMEHEM IpH
[JIAHUPOBAHUM 3aHSITUI 110 CAMOIIOATOTOBKE IPH
M3y4YCHUH UG POBBIX EKTPOHHBIX YCTPOUCTB
'YMeeT: peain30BbIBaTh TPACKTOPHUIO CAMOPA3ZBUTHS
Ha OCHOBE NIPHUHIIMIIOB cCaM000pa30BaHus 1
WCTIOJB30BaHMS COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOT UM

MmeeTr npakTUYECKUI ONBIT: UCIIOIb30BaHUs
WHIUBUTyJIbHBIX TIPOTPaMM OOIIIeH u
npodecCHOHANTBHO-TIPUKIIATHON TTOATOTOBKY B

TaHHOM 00JIaCTH HAIPaBJIECHHOCTH

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MniaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

1.®.02.M8.02 OcHoBbI TG POBOH 00padOTKH
CUTHAJIOB,
1.®0.02.M8.01 OcHOBBI TEOpUH CUTHAIOB

He npenycmorpensl




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.®.02.M8.02 OcHoBbI 11U(pOBOI 00pabOTKH
CHUT'HAJIOB

3HaeT: MaTeMAaTUUYECKUI anmnapaT ONUCaHUs
CUTHAJIOB M JJMHEHHBIX CUCTEM, COZIEpPIKaHUE
MIPOLIECCOB CaMOOPraHU3aLMU U caM000pa30BaHUs
NpY TUIAHUPOBAHUY 3aHATUI IO CAMOIIOATOTOBKE
NpY U3YYCHUN TEOPETUUECKOW YaCTH TUCIUILIHHBI U
BBITOJIHEHUS IPAKTUYECKUX paboT YMeerT:
BBITIOJIHSTH pacueThl HU(POBLIX (PUIBTPOB,
CHUHTE3UPOBATh AITOPUTMBI IUPPOBOI 00pabOTKH
CUTHAJIOB, BRICTPAUBATh TPACKTOPHIO CAMOPA3BUTHS
Ha OCHOBE IPUHIIMIIOB CaMOOOpPa30BaHUs U
WCTIOJIb30BaHMSI COBPEMEHHBIX MH(POPMAITHOHHBIX
TEeXHOJIOrui MIMeeT pakTU4eCKUH OIIBIT:
npuMmeHeHus coBpeMeHHbix CAIIP nist pacueToB u
MOZETTUPOBAHUS YCTPOHCTB 00pabOTKH CUTHAJIOB,
WCTIOJIb30BaHMSI WHAWBUIYAIBHBIX TIPOTPaMM 00IIei
U poeccnoHaIbHO-NPUKIATHON MTOATOTOBKU B
maHHOW 00J1acTH HaNpPaBICHHOCTH

1.0.02.M8.01 OcHOBBI TEOpUH CUTHAJIOB

3HaeT: OCHOBBI MaTEMaTHUECKOTO MPEICTABICHUS
MPOCTBHIX U CIIOHBIX CUTHAJIOB, GOPMUPYEMBIX U
00pabaTbIBa€MbIX B COBPEMEHHBIX
PaIMOAIEKTPOHHBIX YCTPOMCTBAX;YUCIIOBBIE
XapaKTePUCTUKH U TTApaMETPhl CUTHAJIOB H
CIIEKTPOB, OCHOBHBIC BUJIbI HH()OPMAIIMOHHBIX
CHUTHAJIOB, CITOCOOBI X OMUCAHMS, COIEPIKaHUEe
MPOIIECCOB CAMOOPTaHU3AIH U CaMOOOPa30BaHHUSI
NpY TUIAHUPOBAHUY 3aHATHUN TI0 CAMOIIOATOTOBKE
NpY U3YYCHUU TEOPETUIECKOM YaCTH OCHOB TCOPUH
CUTHAJIOB YMEET: BBINIOJIHATH MOACTHUPOBAHUS
MpoieccoB GopMHUPOBAHUS U 00PaOOTKH
UH(OPMAITMOHHBIX CUTHAJIOB, 0(hOPMIIATH
TIOJTYy4YCHHBIC PE3YJbTaThl, BRICTPAUBATh TPACKTOPHIO
CaMOPAa3BUTHS C MCIIOIB30BAaHUEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TeXHOJorHiH Vmeert
NPaKTUYECKHUH OTIBIT: TPUMEHEHHS METOIOB
POTrpaMMHUPOBAHUSI (MOACTUPOBAHUS) IS
dbopmupoBaHus, IpeoOpa30oBaHUsI U aHAIIN3A
CUTHAJIOB, PEAJIN3alUU TPACKTOPUU CAMOPA3BUTHS
Ha OCHOBE NPUHIIMIIOB CAaMOOOPa30BaHUS U
WCTIOJIb30BaHMSI COBPEMEHHBIX MH()OPMAITHOHHBIX
TEXHOJIOTUH

4. O0béM 1 BUABI y4eOHOIT padoThI

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI

Bun yue6HO# paboTh

Bcero |Pacmpenenenue o cemectpam
4acoB B Hacax




Homep cemectpa

5
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTH) IPYTHE BUIBI
aymuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopubie pabotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,5 71,5
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 3,5 3.5
OcBoenune CAIIP KeilVision 34 34
OcBoenue cumymnstTopa ModelSim 34 34
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
By koHTpoOs (3a4eT, qud.3a4eT, IK3aMeH) - nud.3ader

5. CoaeprkaHue TUCHMILTIMHBI

OOBbeM ayJUTOPHBIX

No 3aHATHUH 10 BUJIaM B
basiena HanmeHnoBaHue pa3ienoB AUCHUILUIMHBI qacax
Bcero | JI | II3 | JIP
CoBpeMeHHbIE METOJIbI Pa3pabOTKHU ITU(POBBIX YCTPOUCTB.
1 |OnementHas 6a3a. [IporpaMMupyemble JOTHUECKHUE HHTErPaIbHBIC 32 1616 | O
CXEMBbI. SI3bIKM OMMCaHUs annnaparypsbl.
5 APXUTEKTypa MUKPOIIPOLIECCOPOB U MUKPOIIPOILIECCOPHBIX CUCTEM. 3 16116 | 0
MukpokoHTposuiepsl. [IporpamMmmupoBanue Ha si3bIKe accemonepa.
5.1. JIleknun
Ne Ne Koz-
rexuuulpasena HanmenoBanue 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. OYHKIMH U IPOLEAYPbl. BUOTHOTEKH 1 TAKEeTHI.
5 1 Peanuzanust cxeM KOMOMHAITMOHHON JTOTUKH. Jlorndeckue QpyHKIUN. )
MyIbTHILIEKCOPHI U eI paTOpPhI.
6 1 Peanu3anus cxeM Mociaea0BaTeIbHOCTHOM JTOTUKU. ONIMCaHue TPUITEPOB U )
peructpoB. OnucaHue CYeTYUKOB.
7 1 [Peanm3zauus KoHEUHBIX aBTOMaTOB HAa VHDL 2
8 1 |[Knaccudukanus [IJIMC. CPLD u FPGA. Apxurekrypa [TJINC. 2
9,10 2 |ApXHUTEKTypa MUKPOIIPOLIECCOPOB U MUKPOIPOLIECCOPHBIX CUCTEM. 4
1 ) dyHKIIMOHATBHAS cXeMa MUKpOKOHTposuiepa 18051. BeimomHeHne koMaH )
MHKPOKOHTpOJuIEpoM. [IporpamMMHBIi aBTOMAT.
12 2 |Cucrema koMaHnj. MamuaHBIH Koa. CriocoObI aipecaun 2
13 2 |CucreMa npepbIBaHUM. 2
14 ’ Crpykrypa NpOrpamMMbI Ha 3bIKe accembnepa. [Toqnporpammer. Tabnuia )
BEKTOPOB IIPEPHIBAHU.
15.16 > [Tepudepuiinbie ycTpoiicTBa MUKPOKOHTpOJLTIEpoB. [TopThl BBOIA/BBIBO/IA. 4
’ Talimepsl.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Kon-
Ne Ne HanMeHnoBaHMe WM KpaTKOe COMEpKaHUE MPAKTUYECKOTO 3aHATHS, CEMUHApa | BO
3aHATHUSA [pa3enal
4acoB
12 1 OcnoBsl pabotsl ¢ CAIIP. Peanuzanmst cxem KOMOMHAIIMOHHOM H 4
’ [OCJIEIOBATEIHHOCTHOM JTOTUKH.
3,4 1  |Peanu3zanus apudmernyeckux ycrpoiicts Ha VHDL. 4
5,6 1  |Mepapxuyeckas cTpykrypa npoekra. [lapamerpuszyembie MOTYIH. 4
7,8 1 [Peanmuzanus uudposoro ¢punsrpa Ha [TJINC. 4
9.10 ) OcHoBbl padotsl ¢ CAIIP pa3paGoTku 1 0TIIaAKU IPOrPaMMHOTO 00€CIICUCHHS 4
’ MHUKPOKOHTPOJLJIEPOB.
Hi 31 2, 2 |Crpykrypa nporpammsbl. [Tommporpammer. O6paboTka nmpepbhIBaHMiA. 6
14, 15, .
16 2 |PaGora co cpenctBamu omnaaku. [IporpaMma AMHaAMUYECKOM WHIANKAITIH. 6
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Crnucoxk nureparypsl (¢ yKa3aHUEM Kou-
[Tonsun CPC pazzenos, riaB, CTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc JacoB

Jlynaes, C./l. L{ludpoBas cxeMOTEeXHUKA.

[DnexTpoHHBIH pecypc] : yuel. mocobue /

C.A. HAynaes, C.H. 3onorapeB. —

[ToaroToBka K MPakKTUYECKUM 3aHATHIM DeKTpOH. 1aH. — M. : YMIL KT, 2007. 5 35
— 238 c. — Pexxum nocrtyna:
http://e.lanbook.com/book/59012

OcBoenue CAIIP KeilVision MeTroandeckue MaTepuabl 5 34

OcBoenue cumynaropa ModelSim METOINYECKHIE MaTepPHaJIbI 5 34

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NMIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTeCcralnnumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losto’keHrEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIFHOCTH 00yYaIOIIUXCHI.

6.1. Kontpoabubie meponpusitus (KM)

HasBanue Yuu-
No | Ce- Bun Makc.| Ilopsnok HauncieHus
KOHTpoJIbHOTO  (Bec TEHIBA-
KM|mecTp| koHTpOIIst Ooain Oa1oB
MEPOIPUATHS erca B [1A
Pa3pabotka
Texymii HKIIMOHAJIBHOU cxeMbl |muddepeHInpOBaHHbIN
1] s YUMH | e saamme 1| 1| 15 [PYPRU wdepenmp
KOHTPOJIb — MakcUMyM 5 GaiioB (5 [3aueT
0aJIOB — cXeMa




pazpaboTaHa 6e3 OmMOOK,
4 Oata — B cXeMe ecThb
HECYIIECTBEHHBIC
HETOYHOCTH, 3 Oaja —
cxema paszpaboTraHa C
CYILECTBEHHBIMH
omrOKaMH, 2 6ajia —
cXeMa 4aCTUYHO
COOTBETCTBYET 33/IaHHUIO,
1 6amn — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 33JaHHUIO,
0 GamoB — cxema He
pazpaboTraHa).
Pa3zpaborka vhdl
OMUCAHUS — MAKCUMYM 5
0anoB ( 5 6amioB - vhdl
ONHMCAHUE HE COACPKHUT
JTOTMYECKUX OITHOOK M
MOJTHOCTBIO
COOTBETCTBYET cxeme, 4
6ana - vhdl onucanue He
COJEPIKUT JIOTUIECKUX
OIIMOOK U YACTHYHO HE
COOTBETCTBYET CXeMe, 3
Oaia - vhdl onucanue
COJICPIKUT JIOTUIECKUE
OIIMOKY M YaCTUYHO HE
COOTBETCTBYET CXEME, 2
6aa - vhdl onucanue
COJICPIKUT JIOTUIECKUE
OIIMOKU U B OCHOBHOM HE
COOTBETCTBYET CXeMe, 1
6ain - vhdl onucanue
COJICPIKUT TOJILKO
ma0s0H, 0 - vhdl
OIMHMCAaHUE HE
pazpaboTaHo).
TecTupoBaHue U OTIAIKA
— MakcUMyM 5 6asioB (5
0aJIoB - TECTUPOBAaHUE U
0TJ1aJIKa MIPOBECHBI B
[IOJIHOM 00BeME, 4 Oamia
— TECTUPOBAHHE U
oTinajka nokpsiaeT 60-80
% mpoekta, 3 Ganna —
TECTUPOBAHUE U OTIAKa
nokpsiBaeT 40-60 %
npoekTa, 2 6aya —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 20-40 %
npoekTa, 1 6amr —
TECTUPOBAHUE U OTIAKa
nokpeiBaeT 10-20 %
npoekta, 0 — 6ayIoB —
TECTUPOBAHUE U OTIAJKa




HE MPOBOIMIINCE).

Texymuit
KOHTPOJIb

ITJIUC 3aganne 2

15

Pa3paboTtka
(YHKIIMOHATBHON CXEMBI
— MakcUMyM 5 6aioB (5
0aioB — cxema
pa3paboTana 6e3 omuooK,
4 Gasa — B CXeMe eCTh
HECYIIECTBEHHBIE
HETOYHOCTH, 3 Oajia —
cxeMma pazpaboTaHa C
CYIIEeCTBEHHBIMH
omrOKaMH, 2 6ajia —
cXeMa YaCTUIHO
COOTBETCTBYET 33IaHHUIO,
1 Gamt — cxema
MOJTHOCTHIO HE
COOTBETCTBYET 3a/IaHHIO,
0 GannoB — cxema He
pa3paboTraHa).
Paspabotka vhdl
ONMCAHUS — MAKCUMYM 5
0anoB ( 5 6amios - vhdl
OIMCAHHE HE COACPKUT
TTOTHYECKUX OIUOOK U
MOJTHOCTHIO
COOTBETCTBYET CXeMe, 4
Oama - vhdl onucanue He
COJIEPIKUT JIOTUIECKUX
OmMOOK U YACTUIHO HE
COOTBETCTBYET cXeme, 3
Oamna - vhdl onmucanme
COJICPIKUT JIOTUIECKUE
OIMOKHN ¥ YaCTUYHO HE
COOTBETCTBYET CXEME, 2
6amna - vhdl onmucanme
COJICPIKUT JIOTUYECKUE
OIMOKN ¥ B OCHOBHOM HE
COOTBETCTBYET CXeMeE, 1
0am - vhdl onucanme
COZIEPIKUT TOJILKO
ma0s0H, 0 - vhdl
OIMHMCaHUE HE
pa3paboTaHo).
TectupoBaHue u OTIIaaKa
— MakcUMyM 5 0asioB (5
0aJIJIOB - TECTUPOBAHUE U
0TJIaJIKa TTPOBEICHBI B
MOJIHOM 00beMe, 4 Oata
— TCCTHPOBAHKE U
oTaaka nokpsiaet 60-80
% mipoekTa, 3 6aa —
TECTUPOBAHUE U OTIAIKa
nokpeiBaeT 40-60 %
npoekTa, 2 6anna —
TECTUPOBAHUE U OTIIAKa

nokpbiBaeT 20-40 %

nudpepeHITpoOBaHHbII
3a4eT




npoekra, 1 Gamt —
TECTHPOBAHUE M OTIIAIKA
nokpbiBaeT 10-20 %
npoekTa, 0 — 6aJIoB —
TECTUPOBAHUE U OTIIAKA
HE TTPOBOIMIINCH).

Texymmii
KOHTPOJIb

IIJIUC 3amanue 3

15

Pa3paboTka
(YHKIIMOHATHHON CXEMBI
— MakcUMyM 5 0asioB (5
0aJIoB — cxema
pa3paboTana 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 JIOTHICCKUX
OIIMOOK M YACTHYHO HE
COOTBETCTBYET CXeME, 3
Oanna - vhdl onucanue
COJICPIKUT JIOTUICCKUE
OIIMOKY ¥ YACTUYHO HE
COOTBETCTBYET CXEME, 2
Oanna - vhdl onucanue
COJICPIKUT JIOTHICCKUE
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 IPOBECHBI B
[MOJIHOM 00Bbeme, 4 Oanna
— TECTHPOBAHHE U
oTajika mokpeiaet 60-80

% mpoekTa, 3 Gaa —

nudpepeHIMpoBaHHBIH]
3a4er




TECTUPOBAHUE U OTIIAKA
nokpsiBaeT 40-60 %
npoekTa, 2 6ama —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 20-40 %
nmpoekTa, 1 6amr —
TECTHUPOBAHUE U OTIIAKA
nokpeiBaeT 10-20 %
npoekta, 0 — 6ayIoB —
TECTUPOBAHUE U OTIAJKa
HE MPOBOIMIINCE).

Texymmii
KOHTPOJIb

IJINC 3aganue 4

15

Paspabotka
(YHKIIMOHATBHON CXEMBI
— MakcuMyM 5 6arioB (5
0aioB — cxema
pa3paboTana 6e3 omuooK,
4 Oata — B CXeMe €CTh
HECYIECTBEHHBIE
HETOYHOCTH, 3 Oajia —
cxeMma pazpaboTaHa C
CYIIECTBEHHBIMH
omrOKaMH, 2 6ajia —
CcXeMa YaCTUYHO
COOTBETCTBYET 33IaHHUIO,
1 6amt — cxema
MOJIHOCTBIO HE
COOTBETCTBYET 3a/IaHHIO,
0 Oa;IoB — cXema He
pa3paboTraHa).
Paspabotka vhdl
ONMCAHUs — MAKCUMYM 5
6anoB ( 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 ommucanme
COJICPIKUT JIOTUIECKUE
OIIMOKH M YaCTHYHO HE
COOTBETCTBYET CXEME, 2
Oamna - vhdl ommcanme
COJICPIKUT JIOTUYECKUE
OIIMOKHA ¥ B OCHOBHOM HE
COOTBETCTBYET CXeMeE, 1
0asn - vhdl onmmcanme
COZIEPIKUT TOJILKO
ma0soH, 0 - vhdl
ONHMCaHue He
pa3paboTaHo).
TectupoBaHue u OTIIaaKa
— MakcUMyM 5 0asioB (5

0ajIoB - TCCTUPOBAHUC U

¢ hepeHIIMPOBAHHBIT
3aueT




0TJIaJIKa TPOBEICHBI B
MoJHOM 00beMe, 4 Oama
— TCCTHPOBAHHE U
oTJajika mokpeiBaet 60-80
% mipoekTa, 3 Gamna —
TECTUPOBAHUE U OTIaJKa
nokpbiBaeT 40-60 %
MpoeKTa, 2 6amma —
TECTUPOBAHUE U OTIAIKa
nokpsiBaeT 20-40 %
npoekTa, 1 6amt —
TECTUPOBAHUE U OTIAJKa
nokpbiBaeT 10-20 %
npoekTa, 0 — 6aJIoB —
TECTUPOBAHUE U OTIAKa
HE TTPOBOIMIINCH).

Texymmii
KOHTPOJIb

MUKPOKOHTPOJLIEPHI
3aganue 1

10

Pa3paboTka anroputma —
MakcUMyM 5 6aioB (5
0aJIJIOB — AITOPUTM HE
COJIEPKUT OLITUOOK U
TIOJTHOCTBIO
COOTBETCTBYET 3aJIaHHIO,
4 Oasuta — B anropuT™Me
€CTh HECYILIECTBEHHbIE
HETOYHOCTH, 3 Oajia —
QITOPUTM YAaCTHYHO He
COOTBETCTBYET 3aJIaHHIO,
2 Gasta — B aIrOpuT™Me
eCTh rpyObIe ommoKH, 1
0as1 — aJropuT™M
TIOJTHOCTBIO HE
COOTBETCTBYET 3aJIaHHIO,
0 GanyIoB — aArOPUTM HE
pa3paboTaH).

Harnncanue nporpaMmsl -
MakcuMyM 2 Gana (2
Oata, mporpamma
HalycaHa MOJHOCTHIO U
0e3 omumooK, 1 6amt — B
porpaMMe COAep KaTcst
omuOku, 0 6ajIoB —
nporpaMMa He HalMcaHa).
TecTupoBaHue U OTIAJKA -
MakcuMyMm 3 Gana (3
OaJia - TECTUPOBAHHUE U
OTJIaJIKa MPOBECHBI B
[MOJIHOM 00BbeMe, 2 Oanna
— TeCTUPOBaHHE U
OTJIaJIKa MTPOBEICHBI
JacTU4YHO, 1 Oamt — B
npoIecce OTIAIKN
porpamMMbl He
yCTpaHEHBI
CHUHTaKCUYECKHE U
nmorumdeckue ommoku, 0 —

TCCTUPOBAHUC U OTIIAaJIKa

G hepeHIIMPOBAHHBIT
3aueT




HE TTPOBOAMIINCH).

Texymmii
KOHTPOJIb

MUKPOKOHTPOJIIEPHL
3aganue 2

10

Paspabotka anroputma —
MakcUMyM 5 6aiioB (5
0aJIJIOB — AITOPUTM HE
COZIEPYKUT OITUOOK 1
MOJTHOCTHIO
COOTBETCTBYET 3a/IaHHIO,
4 Gana — B anropuT™Me
€CTh HECYIIECTBEHHBIC
HETOYHOCTH, 3 6anna —
QITOPUTM YACTUIHO HE
COOTBETCTBYET 33IaHHUIO,
2 Gania — B aJropuTMe
ecTh TpyObIe omuoKy, 1
0aJi1 — aNropuT™M
MOJTHOCTHIO HE
COOTBETCTBYET 3a/IaHHIO,
0 GanyIoB — aITOPUTM HE
pa3paboTaH).
Hanucanue mporpamMmmesi -
MakcuMyM 2 Oasa (2
Oasna, mporpamMma
HaICcaHa IMOJIHOCTHIO U
0e3 omunobok, 1 6amn — B
porpaMMe COJepIKATCS
ommnoku, 0 6aaioB —
porpaMMa He HallMcaHa).
TectupoBaHue U OTIIAIKA -
makcumyM 3 Gama (3
OaJia - TECTUPOBAHUE U
OTJIaJIKa TTPOBEICHBI B
OJIHOM 00beMe, 2 Oata
— TCCTHPOBAHKE U
OTJIaJIKa MIPOBEICHBI
gacTU4HO, 1 6ami — B
MpoIecce OTIAIKH
pPOrpaMMBbI HE
YCTpaHEHBI
CUHTAKCUICCKUE U
nmorudeckue omuoku, 0 —
TECTUPOBAHUE U OTIAKa
HE TPOBOIIIINCH).

¢ hepeHIIMPOBAHHBIT
3aueT

Texymmii
KOHTPOJIb

MUKpPOKOHTPOJITIEPHI
3amaHue 3

20

PaspaboTka anroputma —
makcumyM 10 6asos (10
0aJIJIOB — AITOPUTM HE
COZIEPKUT OITUOOK U
MOJTHOCTBHIO
COOTBETCTBYET 3a/IaHHIO,
9 6annoB — B aIrOpuTME
eCTh OJ{HA
HECYIeCTBEHHAs
HETOYHOCTE, 8 0aII0B — B
QJITOPUTME €CTh JIBE
HECYIIECTBEHHBIC
HETOYHOCTH, 7 0aJLJIOB — B

AJITOPUTME €CTh OJ1HA

b hepeHIMPOBAHHBIT
3aueT




HECYIIECTBEHHAs OIIMOKa
1 HETOYHOCTH, 6 0aJIJIOB —
QITOPUTM HE COIEPKUT
rpyOBIX OMHUOOK, HO
JACTHYHO HE
COOTBETCTBYET 3aJIaHHIO,
5 6anIoB — AJITOPUTM HE
COZIEPYKUT TPyOBIX
OIIMOOK, HO O0JIee YeM Ha
MOJIOBUHY HE
COOTBETCTBYET 33/IaHHUIO,
4 Oasia — B aJITOPUTME
eCTh o/1Ha rpy0as ommoka
oIIMOOK U OH OoJiee ueM
Ha TIOJIOBUHY HE
COOTBETCTBYET 3aJIaHHIO,
3 6amna — B anropuTMe
€CTh JIBE TPyObIe OMIMOKH,
U OH OoJiee ueM Ha
MOJIOBUHY HE
COOTBETCTBYET 33/IaHHUIO,
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 6anIoB — aJITOPUTM HE
pazpaboTaH).

Hanrcanue nporpammel -
MakcUMyM 5 6aiioB (5
0aIoB — MporpaMma
HaICaHa B IMOJIHOM
o0beMe, 4 Oamta — B
MporpaMMe UMEIOTCS
HECYIICCTBEHHBIC
HeI0YETHl, 3 Oaja —
porpaMMa He MOJTHOCTHIO
COOTBETCTBYET AJITOPUTMY,
2 Oamia — B Iporpamme
CoJIepIKaATCS JIOTUIECKUE
omnOku, 1 6amr — B
MporpaMMe CoJepIKaTcs
CUHTAaKCUYECKHE U
JIOrMYeCcKue OMMOKY , 0
0ajIoB — MporpaMMa He
HaIicaHa).
TecTupoBaHue U OTIATKA -
MakcUMyM 5 6aiioB (5
Oaia - TECTUPOBAHUE U
0TJIaJIKa TPOBEICHBI B
MOJTHOM 00beMe B
CUMYJISITOPE U Ha
OTJIaJI0YHOM 1I1are, 4




0asta — TECTUPOBAHUE U
OTJIaJIKa MPOBEICHBI
TOJIBKO B CUMYJISITOpE, 3
Oayia — B pe3yibTare
OTJIAJIKK B CUMYJISTOPE
TOCTUTHYTA YaCTUYHAS
PaboTOCTIOCOOHOCTH
anropuTMa, 2 6asia — B
npolecce OTIIAIKU
YCTPaHEHBI TOJIBKO
CUHTAKCHUYECKHE OIIHMOKH,
1 6amn — B miporiecce
OTJIaJIKH IIPOTPAMMEI HE
yCTpaHECHBI
CUHTAKCUYECKHUE U
mornyeckue omuoku, 0
0aIoB — TECTUPOBAHUE U
OTJIa]Ka HE TIPOBOIMIINCH)

[Tpome-
KyTOUHAs
aTTecTanus

3a4CT

20

MaxkcuMaibHOE
KOJINYECTBO
TEOPETHUECKUX BOTIPOCOB
— 4. MakcumaiabHOe
KOJIMYECTBO OAJIOB 3a
OTBET Ha OJNH BOIIPOC — 5
(5 6annoB - oTBET
TOTUYECKU U JIEKCUYECKU
rPaMOTHO M3JIOKEHHBIMN,
COJep>KaTeIIbHbIN U
ApryMEHTHUPOBAHHBIN,
MOJIKPETJIEHHBIN 3HAHUEM
TUTEPATypHl U
MCTOYHUKOB TI0 TEME
3a/1aHMs], YMEHUE
0TBEYaTh Ha
TTOTIOJTHUTEIHHO 33/ IaHHBIC
BOIIPOCHI;

4 GaJa - He3HAYUTEIIbHOE
HapYyIICHUE JIOTUKU
W3JIOKEHUsS MaTepuaa,
MEePUOUIECKOE
HCITOJIb30BaHUE
Pa3rOBOPHOM JIEKCHUKH,
oTyIeHne He Ooree
OJTHOM OIIMOKH B
collep>KaHNH OTBETA B
MUCbMEHHOM BHJIE, &
TaKke He 0oJiee OMHON
HETOYHOCTH IpH
ApryMEeHTallM CBOEH
MO3ULIUU, HETIOJIHBIE WIIH
HETOYHBIC OTBETHI HA
TOTIOJTHUTENBHO 3a/1aHHbIE
BOIIPOCHI;

3 Ganna - He3HAYUTETHHOE
HapyIIeHNE JJOTUKH

N3JIOKCHUS MATCpHaJiad,

nudpepeHIMpOBaHHBIH]
3a4er




MEPUOUIECKOE
MCIIOJIb30BaHHE
[pa3rOBOPHOM JIEKCUKH MPU
OTYIIEHNN HEe OoJiee
IBYX OIIMOOK B
COJIEp>KaHUU OTBETA B
MUCHMEHHOM BUJIEC, a
TaKke He 0oJiee IBYX
HETOYHOCTEH IIPU
ApryMeHTallul CBOEH
TIO3UIINH, HEMOJTHBIC WK
HETOYHBIE OTBETHI Ha
TOTIOJTHUTETHHO 33 JaHHBIC
BOTIPOCHI;

2 Oanna - 3HAYUTEIbHOE
HapyIIeHHE JTOTHUKU
W3TI0KECHHSI MaTepHara,
MCIIOJIb30BaHHE
[Pa3rOBOPHOM JIEKCUKHU IPU
OTyIIeHUH 0oJiee IBYX
OLINOOK B COZIEP KaHUU
0TBETa B MUCbMEHHOM
BUJIE, a TAKXKe Ooiee ABYX
HETOYHOCTEM MpHU
ApryMEHTalUU CBOEH
MO3UINH, HEMOJTHbIE WU
HETOYHBIE OTBETHI HA
TOTIOJTHUTENIHHO 3aJJaHHbIE
BOTIPOCHI;

1 Gamn - 3arpynaHseTCs
0TBEYaTh Ha
MMOCTaBJIECHHBIN BONPOC, HE
3HAET TEOPUU BOIIPOCA,
[PU OTBETE JOMYCKAET
CyllecTBeHHBIC OmuOKu;
0aJIoB — OTKa3 OT OTBETA)

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun npomexxyTouHOR Ipomesypsa MpoBeIeHEA Kpurepun
aTTeCcTalyu OLICHUBaHUs
OneHnBaHNe yueOHOH AesATeTbHOCTH 00yUarouxcs no
JUCIIUIUIMHE TPOBOJUTCS HA OCHOBE MOJIyYEHHBIX OLICHOK 3a
KOHTPOJIBHO-PEUTHHIOBBIE MEPOIIPUATHUS TEKYILIETO KOHTPOJISL.
[IpoxoxkaeHue BceX KOHTPOJIBbHO-PEUTHHIOBBIX MEPOIIPUATHN
TEKYIEro KOHTpoJIs o0s13aTenbHO. [IpoBeneHne KOHTPOIBHOIO
MEPOIPUSITHS TPOMEKYTOUHON aTTeCTAllMA HEO0S3aTENbHO.
JdepeHIPOBaHHBII Ecnu pedTHHT CTyzieHTa 10 TeKyliemMy KoHTpoito MeHee 60% (B coorBeTcTBUM
sauer WIM CTYAEHT KEJIaeT MOBBICUTH OLIEHKY, TOTJIa OH IPOXOAUT |c mm. 2.5, 2.6
MEPOIPUATHE TPOMEXYTOUHOU arTecTanuu. KontponsHoe |[lomoxkeHus

MEpONPUITHE IPOMEKYTOUHOMN aTTeCTAIlMU TPOBOAUTCS BO
Bpems 1ruddepeHITpoBaHHOTO 3a4eTa B MMCbMEHHOH (hopMme.
CryneHty 3aaercs 4eTbIpe TeOpeTuIecKux Borpoca. CTyaeHT
JIaeT MUCbMEHHBIE OTBETHI Ha BOMIPOCHI, C MOCIEAYIOIIUM
co0ecenoBanreM 1o BonpocaM. Ha moaroroBky orsera faercs
40 MUHYT.




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pesynbrarel 00ydeHus 2o KM
112(314|5|6(7

VK- 3HaET: S3BIKHM OMKMCAHMS AlapaTyphl, APXUTEKTYPY COBPEMEHHBIX TAARAN
MUKPOIIPOLIECCOPOB U MIPOTrPAMMUPYEMBIX JIOTUUECKUX UHTETPATIbHBIX CXEM

VK- YMmeeT: pa3pabarbIBaTh MPOrpaMMHOE 00ecrieueHue MUKPOKOHTPOJIIEPOB U el
[TJIVMC, mpoBOANTH pacueThl OCHOBHBIX Y3JI0B IU(POBBIX YCTPOKUCTB
HMeet npakTUueCKui ONbIT: OTIAAJAKUA U TECTUPOBAHUS TPOrPAMMHOTO

VK-2 obecnieuennst MUKpokoHTposuiepoB u [IJINC, npumenenwus +H |
cnenuannsupoBanubix CAIIP ns pazpaborku u Bepudukanuu 110

VK-6 3HaeT: crocoObl yIpaBlIeHUs] CBOUM BPEMEHEM IPU TIIAHUPOBAHUU 3aHATUI n
M0 CaMOTIOATOTOBKE MPHU W3YYEHUH ITUPPOBBIX IEKTPOHHBIX YCTPOUCTB
'YMeeT: peaii30BbIBaTh TPAEKTOPHIO CAMOPA3BUTHSI HA OCHOBE MPUHIIUIIOB

YK-6 caM000Opa30BaHUs U UCTIOIb30BAHUS COBPEMEHHBIX HH(OPMAIIMOHHBIX +
TEXHOJIOTHUIA
MMeeT npakTUUeCKU OMBIT: UCIOIb30BAHUS MHIUBUTYJIBHBIX IPOrPAMM

VK-6 oOmeli 1 mpodeccroHaTbHO-TIPUKIIATHON MOATOTOBKU B JAHHOMW 00J1aCcTH HH
HaIpaBICHHOCTH

Tunosele KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUe TUCHMIITIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1. CxemorexHHKa dIEKTPOHHBIX cucTeM: [{udpossie ycTpoiicTBa Yueo.
B. U. boiiko, A. H. I'ypxuii, B. 5 XKyiikos u ap. - CII6.: BXB-IletepOypr, 2004. -
496,[1] c. nn.

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

3.  Toxxaiim, P. JI. Mukponpoueccopsl [ Tekct] Kypc u ynpaxxuenus P. JI.
TokxaiM ; iep. ¢ annn. B. H. I'paceBuua, JI. A. Unpamenxo. - M.
Oueproaromuzaar, 1987(1988). - 336 c. uin.

6) OononHumMenbHas IUMmepamypa:

1.  Omnanuuii, 0. ®. Ananorosas u nudponas amekTponnka [1omH. Kypc:
VY4eb. 11t By30B 1o cnenuaibHOCTH "[IpoekTupoBaHyie U TEXHOJIOTUs
panuosnekTpoH. cpenacts” FO. @. Onagumii, O. I1. I'mynkun, A. . I'ypos; Ilox pen.
O. II. I'mynkuHa. - M.: T'opsiuas nunus-Tenexom, 2000

2. Omnapmuwii, FO. ®. AnanoroBas u nudpoBas 1eKTpoHukKa: [lomHbIit
Kypc Yueb.nis1 By30B 1o criennaibHocTd "TIpoekTrpoBanre U TEXHOIOTUS
panuosnekTpoHHbiX cpeAcTB" FO. @. Onanunit, O. I1. I'nyakun, A. U. T'ypos; Ilog
pen. O. IL. I'mynkuna. - M.: Topstuas nunus -Tenekom, 2005

6) omedyecmeernHbvle U 3apy6€JiCHbl€ IHCYPHAbLL NO ()MCL!MFZJZMH@, umerouuecs 6 oubnuomexe:

1. Iudposas oOpabOTKa CUTHAIOB

2) MemoouuecKkue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.




1. Pabota c unTerpupoBaHHOM cucteMoi pazpadorku [10
MUKpokoHTposutepoB KeilVision
2. Pabora ¢ cumynstopom ModelSim

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1. Pabora c uaTErpUpOBaHHOM cucTeMon pazpadbotku [10
MUKpokoHTposiepoB Keil Vision
2. Pabora ¢ cumynstopom ModelSim

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Bu HaumenoBanue
Ne pecypca B bubnuorpaguueckoe onucanue
JTUTEPaTyphbl .
AIIEKTPOHHOU opme
DJEKTPOHHO- Jlynaes, C./l. LludpoBas cxeMOTeXHUKA. [ DIEKTPOHHBIH
1 OcHoBHas OubIMoTeUHAs pecypc] : yueb. mocooue / C.[1. Jynaes, C.H. 3omorapeB. —
uTeparypa cucreMa OnexTpoH. nad. — M. : YMII XK/T, 2007. — 238 ¢c. —
u3narenscTBa Jlans  [Pexxum moctyma: http://e.lanbook.com/book/59012
DIEKTPOHHO- bab6axk B.II., Kopuenko A.I'., Tumomenko H.I1., dunonenko
b JlononHuTEeNbHAS [OMOIHOTEYHAS C.®. VHDL: CnpaBouHoe mocoOue 1o 0CHOBaM SI3bIKA.
TUTEpaTypa cucreMa M3narensctBo "domaka-XXI", 2010, - 217 c.
n3natenbceTBa Jlanp  |https://e.lanbook.com/book/40975

[lepedeHb UCTIONB3YEMOTO TPOrPAMMHOTO OOECIIEUEHMS:

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

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHWUTU PAH(6eccpouno)
2. -Uudopmarmonnsie pecypebt OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHMYECKOe o0ecreYeHue 1 CIUIITHHbI

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEpHAsI TEXHUKA,
Bup 3ansTuii Ne ayn. | mpemycTaHOBIEHHOE IPOTpaMMHOE 00ecTIedeH e, UCTIOIb3yeMOoe s
paanqux BHUI0OB SaHflTI/Iﬁ

CamocrosarensHass 409 - IEKLIMOHHAsI ayIuTOpUsi, 000pyi0oBaHHAsI SKPaHOM, BUIEOIIPOEKTOPOM
pabora crynenta  (IJIK) |1 HOyTOYKOM;

405 ayIuTopus, 000pyI0BaHHAS SKPAHOM, BUJEOTIPOSKTOPOM U

[Tepecnaga
peca (IVIK) |mepcoHanbHBIM KOMIIBIOTEPOM;

aAyaAuTOpUs, o60py;[0BaHHa51 9KpaHOM, NEPCOHAJIIBHBIMU KOMIIBIOTCPAMU,

[IpakTuyeckue 3ausarus 407
CpeICTBaMU OTJIAJIKU TIPOTPAMMHOTO 00€CTICUCHHS

¥ CEMUHAPBI (ILIK) MUKPOKOHTpOIepoB i IIJINC
KonTpons 409 JIEKITMOHHAA a Y 0
CaMOCTOSATEIBbHOM - JICKI YIUTOpUs, 000pYAOBaHHAs SKPAHOM, BUICOMPOCKTOPOM
(IVIK) |1 HOyTOyKOM
paboThI

405 ayauTopusi, 000pyI0BaHHAs SKPAaHOM, BHIEOPOEKTOPOM U

3aget,nu.3a4er
A (INIK) [mepcoHambHBIM KOMIIBIOTEPOM;







