MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHUSA POCCUMCKOM
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A.B. Hukutna

aThl, (bwnmu)
ﬂ = (’L)

(noamuce)

«17» ¢pespans 2025 r

PABOYAS I[TPOIT'PAMMA JIMCHMITJIMHBI

«ABTOMAaTH3aLUA TMPOCKTUPOBAHUSA BBIYUCITUTCIILHBIX CHCTEM )
(HauMCHOBAHHE JAMCLIILITHHBL)
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AHHOTaUs

HI/ICHI/IHHI/IHa ((ABTOMaTI/ISaI_[I/IH IMPOCKTUPOBAHUA BBIYHUCIUTCIIBHBIX CUCTEM)> BXOAUT B

00pa30oBaTeNbHYI0 MPOrPaMMy BBICHIETO OOpa30BaHHSI — MPOTPAMMy MAarUCTPaTyphl TIO
HampaBjeHuto noarotoBku/ cnenuanbHocTH 09.04.01 «MHpOpMaTHKA M BBIYUCIUTEIbHAS
TEXHUKAa HaIpaBJICHHOCTH «MynbTuMeUiHbIE MIPUIIOKEHUS co CJIOKHBIMHU

[0JIb30BaTENbCKUMHU HHTEp(elicaMu (BUPTYyabHAasl U AOIOJIHEHHAs pealbHOCTH)». JJucuuninna
peanu3yercs kapenpoit «Ne44y.

JlucuuiuinHa ~ He  sBIseTcs  00s3aTenbHOM  NpU  OCBOGHHMH  OOy4aroIuMCs
o0pa3oBaTeNbHONW MPOrpaMMbl W HalpaBiieHa Ha YriayOieHHoe (GOpMHUpOBaHHE CIIEAYIOMIUX
KOMIIETECHIINH:

OIIK-6 «CnocoGen pa3zpabaTbiBaTh KOMIIOHEHTHI IIPOTPAMMHO-aNIIAPATHBIX KOMIUIEKCOB
00paboTKH MHPOPMALIUU U ABTOMATHU3UPOBAHHOTO ITPOEKTUPOBAHUSD)

ConeprxaHue TUCHUILTMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C MPOEKTUPOBAHUEM
BBIYUCIIUTENbHBIX MHKPOIPOLIECCOPHBIX CHCTEM pa3IMYHOIO Ha3HA4YeHUs M pa3pabOTKoMH
POTPAMMHOTO 00eCTIeUeHHSI I HUX.

[IpenonaBanre TUCHMIUIMHBI IpeAycMaTpUBaeT cleayromue (OopMbl OpraHU3aluu
y4eOHOro mporiecca: JeKIU1, CaMOCTOsITeNbHas paboTa 00yJaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBbI CIEIYIOIME BHUIbl KOHTPOJS: TEKYIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme 3aueTa.

OOwiast TpyI0EMKOCTh OCBOEHHUS IUCLMIUIMHBI COCTaBisieT | 3aueTHyro equHuly, 36
9acoB.

SI3pIK 00yUEHUS 110 TUCHUIIIMHE KPYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

llenpto mpemomaBaHWsl  NUCHUIUIMHBI  SIBISETCS  O3HAKOMIIGHHWE  CTYICHTOB  C
COBPEMEHHBIMH MHKPOIPOLIECCOPAMU  MHUPOBBIX TMPOU3BOAUTENCH, IOJyY€HHUE CTYyIEHTaMHU
HEOOXOMUMBIX 3HAHUH ¥ HABBIKOB B  OOJNACTH MPOCKTUPOBAHUS  BBIYHCIUTEILHBIX
Mukpornpoueccopubix cucreM (BMC) pasnuunHoro HazHadeHHs U pa3pabOTKU MPOTrPaAMMHOIO
obecreueHus 1JIs HUX.

Hucuumnuza  sBhsercss  (GakylIbTaTUBHOM  AMCHMILUIMHOW 1O  HAIpPaBIICHUIO
o0pa3oBaTeNbHOI MporpaMMbl Beiciiero oopasosanus (naee — OIT BO).

1.2. TlepedeHb MIaHUPYEMbIX Pe3yIbTATOB OOYUEHHUS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUUILIMHBI OOYYAIOUIUICS NOJDKEH O0NanaTh CIEAYIOUIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHoBaHMEe HHAMKATOpa
KOMIIETEHIIUU KOMIIETEHIIH JOCTH)KEHUS] KOMIIETCHLIUU
OIIK-6 Cnocoben
pa3pabaTbIBaTh OIIK-6.3.1 3HaTh annapaTHble CPEACTBA U
KOMITOHEHTbI 1aThopMbl HHPPACTPYKTYPHI
IPOTrpaMMHO- MH(POPMALIMOHHBIX TEXHOJIOTUH, BUJIBI,
Ob61enpodeccnoHalibHbIe | anmapaTHbIX Ha3Ha4YeHHE, APXUTEKTYPY, METOIbI
KOMIIETEHIIUH KOMILJIEKCOB pa3paboOTKU ¥ a]MUHUCTPUPOBAHMS
00paboTKu IPOrpaMMHO-aIIAPATHBIX KOMILIEKCOB
uHpopmanuu u o0bekTa npodeccuoHaIbHOM
ABTOMATHU3UPOBAHHOIO | 1€ATEIbHOCTH
IPOEKTHPOBAHUS

2. Mecro nucuuniunsl B cTpykrype Ol

Hucnurnnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIEAYIOIINX AUCLIUTIINH:

— «BbluncnuTenbHbIE CUCTEMBIY,

— «lIpoexTupoBanue cucremM 00paboTKH U peodpazoBanust HHGHOPMAITTI,

— «Opranmzanus OBU u BEIYUCIUTETBHBIX CUCTEM.

3HaHMs, TOJNyYEHHbIE NPU H3YYEHHUU MaTepuana JaHHOW AMCLUHUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI PU U3YUYEHUU IPYTUX JUCLUILINH!

«BrinyckHas kBanuuKalMoHHas paboTa MarucTpa.

3. O0BeM U TPYI0EMKOCTh TUCIUILIUHBI
Jlanable 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTIENIBHBIX BUAOB Y4eOHOM
paboTHI IO TUCHHUIUIMHE (M pacTpeie]IieHue dTOU TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 10
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 1/36 1/36
3E/ (uac)




U3 nux uacoe npaxmuuecxoﬁ n0020MoOBKU

AyoumopHnuie 3anamus, BCETo vac. 17 17
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
(dac)

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (Jac) 19 19
Buo npomescymounoit ammecmayuu: 3ayer,

madd. 3auger, sx3amed (3auer, Judd. 3aq, 3auer 3auer
DK3.*%*)

% o
HpHMe‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesnceHue TPyI0EMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BHJIaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Tesamn | 113 (C3) AP KII CPC
’ (dac) (qac) (qac) (qac) (qac)
Cewmectp 3
Paznen 1. O6nactu npumenenuss BMC 3 3
Paznen 2. Knaccudukarus u cnenuduka 4 5
npuMmeHenns BMC
Paznen 3. DnemenTtHas 6aza u cpeicTBa 5 6
npoektupoBanusi BMC
Paznen 4. Pazpa6otka I[10 u obecnieuenue 5 5
HanexxHocTu BMC
HUroro B cemectpe: 17 19
Utoro 17 0 0 0 19

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolMMUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuleu
IpoQeCCHOHATIBHOM 1eATEIbHOCTBIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSITHI.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHUIIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO ITHUKJIA

Howme
P HaszBanue u conep:xanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI
pasznena
1 Tema 1.1. O0630p obnacreit npumenenns BMC.

Tewma 1.2. BMC B TpeHaxepax ¥ MaHHITYJIATOpaxX. Y CTPOWCTBA KOMMYHUKAIUH
UPPOBBIX PEATHHOCTSIX.

Tema 1.3. MyasTUMOIaTBEHOE B3aUMOACHCTBUE B BUPTYAILHOU Cpee.

Tema 1.4. TpeboBanus k xapakrepuctukam BMC 11t My TbTHMETUHHBIX TPHTOXKEHUH

2 Tema 2.1. Knaccudukanus BMC anst BUpTyalibHOH U JONOJIHEHHON pealbHOCTEe!




UHTEP(EHCHI.

Tewma 2.2. KoHTposIeps! TpEKEpOB, IIJIEMOB, BUACOKaMED.

Tewma 2.3. UaTEpdeiics B3auMOISHCTBYS B BUPTYAIbHOH cpene. MynbTHMOAa bHBIE

MOACIIUPOBAHUSA MUKPOIIPOTpaMM.

YIpaBIeHUH MPOIECCAMH.

CTpyKTypHas OpraHr3anys anmnapaTHBIX YCKOpUTenel, 6a30Bble KOHPUTYpAITHH.
Tewma 3.2. SI3bIKK pEerHCTPOBBIX NIEpead U X TpaHCIAUsA. MoaeTupoBaHie ONMCaHUH Ha
SI3BIKAX PETHCTPOBBIX Mepenad. SI3bIKH MUKPOTIPOrPAMMHPOBAHUS U METOIBI

Tewma 3.1. AnmaparHple yCKOPUTENN - HOBBIA HHCTPYMEHT JIOTHYECKOTO MOJIEITMPOBAHNSI.

Tema 3.3. OcHOBEI sI3bIKA penieiiHoM Joruky. ba3oBsie nousTus. Penelinas TeXHOIOTHS B

TCCTOB.

TCCTUPOBAHUA.

MPOTPaMMHUPOBAHUS U UCIIOTHEHHSL.

TCCTUPOBAHUA U 3alIUCHU TPOTrpaMMBbl B KOHTPOJIJIIEP.

Tema 4.1. 'padpuueckue cpenbl pa3pabOTKH MPUKITAIHBIX porpaMM. CHCTEMBI

Tewma 4.4. IIpoekTHpOBaHUE JIETKO TECTUPYEMBIX CXeM. MeTO1bl BCTPOEHHOTO

Tema 4.2. PexxuMbl oTiIaaKky IporpaMM. HacTpoiiku mapaMeTpoB IJis PEKUMOB OTIIATKH,

Tewma 4.3. Mopaenu HEUCITPaBHOCTEH U 3a7a9M X O0OHAPYKEHUS. AITOPUTMUIECKHE
crocoObl cHHTe3a TecToB. [IpuMeHeHune mporpaMM MOAETUPOBAHUS [IPH T'eHEPAIN

4.3.

[TpakTryeckue (CEMHUHAPCKUE) 3aHATHUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TaOIHULIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 Hux No
Ne | Tewmsl npaktuueckux | ®opmel mpakTuyeckux | TpynoeMKOCTb, |MpaKTHUYECKOH |paziena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(gac) JIMHBI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TabuIe 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne TpynoemMKoCTh, | MPaKTHYECKON | pa3zaerna
HaunmenoBanme nabopatopHbix paboT pyA - | TP pasil
n/m (gac) MOATOTOBKU, | JIUCLIHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
Buapl camocTosiTenbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B TaOIHIIE 7.




Ta6mmia 7 — Bugsl caMOCTOSTENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHoi paboThl
qac qac
2 3
M3ydeHne TeopeTHIecKoro MaTepuana
11 11
nucuurnHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO ) )
ycneBaemoctu (TKY)
Homamaee 3amganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOMU 6 6
arrectaruu (I1A)
Bcero: 19 19

5. HepequL y‘le6HO—MeTO,Z[I/I‘leCKOFO obOecrieyeHus

JUTSL CAMOCTOSITENTEHON Pa0OThI 00yUarOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)
Y4eOHO-MeTOIMYECKUEe MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00YYaroIIMUXCSl YKa3aHbl B

o 7-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YU€OHBIX W3aHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHBeieH B Tabaulle 8.
Tabnauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

Komuectso
IK3EMILIIPOB
UlL{LI[JHSJ):[%/ec bubnuorpaduueckas ccplika B 61215pn(1;1$el<e
AIIEKTPOHHBIX
IK3EMILISIPOB)
004.3/ ©42 [TpoexkTrpoBaHrEe MUKPOIPOIIECCOPHBIX CUCTEM: Y4eOHO- 80
Meroandeckoe nocooue/ B. H. denora, B. B. [epmiok;
C.-Iletepb. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUS. -
CII6.: TOY BIIO "CII6I'YAII", 2008. - 95 c.
004.4/ M17 ITpoextupoBanue Ha I[TJIMC. Apxurekrypa, cpercTsa u 16

MeTobl: Tiep. ¢ auri./ K. Makcounn. - M.: JIOJIDKA-
XXI, 2007. - 408 c.

http://e.lanbook.com/
book/12948.

CmupHoB, I0.A. OCHOBBI MUKPO3JIEKTPOHUKHU U
MHUKPOIPOIIECCOPHOUN TEXHUKH. [ DIIEKTPOHHBIN pecypc] /
10.A. Cmupnos, C.B. Cokonos, E.B. TutoB. —
OnextpoH. nan. — CII6. : Jlans, 2013. — 496 c.

http://e.lanbook.com/
book/60976

Cremenko, B.b. IINIMUC ¢upmsr Altera: anemenTHas 6asa,
cucTeMa MPOEKTUPOBAHUS U S3bIKH OMMCAHUS
amnmapaTypsl. [ DJIeKTPOHHBIN pecypc] — DIEKTPOH. JaH.
— M. : IMK Ilpecc, 2010. — 573 c.



http://e.lanbook.com/
http://e.lanbook.com/

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOHN cetn « HTepHeT»
IIepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTh «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOEHUS JUCLMILIMHBI
npuBezieH B Tabnuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB WH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL agpec HaumenoBanue
http://7universum.com/ru DnexTpoHHBIH KypHaI Universum: Texaudeckue
HaYKH
http://www.i-us.ru NHubopmannoHHO-yPaBISIONINE CUCTEMBIL. -

Kypnan: Hayu.-npakr. xxypH./ ['n. pen. E.A.Kpyk;
Cankr-Ilerep0. roc. yH-T a9pOKOCM.
npudopoctpoenus. - CI16.: TOY BITO
"CIIoI'YAIT".

http://altera.ru/Mikroshemi.html Odunuanbublii caiit pupmbl Alera. Onucanue
MHUKPOCXEM IPOTPaMMHUPYEMO JIOTUKH

https://www.altera.com/downloads/download- | Odunmanehusiii caiit pupmsr Alera. Cpenbl

center.html paspabotku Altera Quartus

http://www.ti.com/processors/dsp/c6000-dsp- | OdunmansHblii caliT kKommanuu Texas

arm/omap-11x/overview.html Instruments. Onucanus NpoueccopoB ceMencTBa
OMAP

8. IlepedeHb MHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MpOrpaMMHOIO OOECIEUEHHUs, HCIOJb3YyeMOr0 MpU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIIUHE.
[lepeueHp UCIOIB3YEMOI0 IPOTPAMMHOT0 00OecIieueHus mpecTasieH B Tabnuue 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeuenr uCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas O6as3a
CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCIUTIINHE, TIPeICTaBleH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON YacTu Howmep aymutopun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | MynpTuMenniiHas JICKUMOHHAS Ay IUTOPHS 32-04



http://www.i-us.ru/

5 | CneunanuzupoBanHas adopatopusi «IIpomMbIILIEHHBIX 22-13
MHUKPOIPOIIECCOPHBIX TEXHOJIOTHII

10. Ouenounsle cpeacTBa JUIsl IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTtaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTaluu
00yyJaromuxcs no IMCUUILIMHE TPUBEIEH B Tabnuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IPOMEKYTOYHOW aTTECTAIINH

Bua npomMexyTo4HON aTTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

3auer Cnucok BOMpOCOB;
TecTsl.

10.2. B kauecTBe KpuUTEpHEB OLEHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeyeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6amipHass  mKaja ~ MOAYJIBHO-PEMTHHIOBOM  cHCTeMbl ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakrepructuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuIpHas IIKaJIa PaKIep (bopup

— oOyyaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHIS;

— yMeTo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOMU CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO CYHIECTBY W3JaraetT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY H3JaracT €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JIUTEpaTypHl;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM TNPHUMEHECHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— oOyyaromuiicss HEe YCBOWJ 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— J0IIyCKaeT CYIICCTBCHHBIC OILINOKH n HETOYHOCTU npu
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC [IOJIOKEHHUS;

— He (OPMYTUPYET BBIBOJOB M 000OIIECHU.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHOY




10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadmnure 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Koz
WHJIMKaTopa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) aiis 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera Kox
WHNKATOpa
BeruuciurensHbie CHCTEMBI. BRIYHCIUTETBHBIE CETH
TexHoMOTHS pazpaboTKH MPOTPAMMHOTO 00ECIICUCHIS
OCHOBBI MyJIbTUME/IUA TPOU3BO/ICTBA T11K-2.3.1

CocTosiHHME U IEPCIIEKTUBbI Pa3BUTHSI MUKPOIIPOLIECCOPHBIX
CUCTEM

3ammra uHPOpMaun

Knaccugukanus u cneunpuka npumenenns BMC
Kouseiiepnas u mapasuienbHas o0padboTtka nanubeix B BMC
Criennanu3upoBaHHbIE MUKPOIIPOLECCOPBI U UHTETPAJIbHBIC
CXEMBbI

Tunosas crpykrypa BMC. Opranuzauusa namstu BMC
[TpoexTrpoBanue anmapatHsix cpencts BMC. Monyns copoca
Y CUHXpOHHU3auuu. Taiimepsl.

[Toncucrema npepriBanniit BMC. Opranu3zanys BBOJa/BbIBOIA
JTAaHHBIX.

[Tepudepus muxkpoxontposuiepa. Buemnue ycrpoiicrea BMC
OTaInbl )KU3HEHHOTO LIMKJIA TEXHUYECKOTO U3AEIUs: OT
pa3pabOTKU TEXHUYECKOTO MPEAJIOKEHNUS U TEXHUYECKOTO
3a/laHus [0 peau3aluu.

[TporpaMmMHoOe obecrieueHre peanrbHOro BpeMEHU
OnepanroHHBIE CUCTEMBI PEATIBHOIO BPEMEHU

[TporpaMmMHoOe 71po peanbHOro BpeMeHu. [lonynspHeie S3bIKH
nporpammuposanns BMC.

TexHomnorus pa3paboTKu MPOrpaMMHOTO 00ECTIEYSHHUS.
HNHcTpyMeHTaNbHbIE CPEICTBA OTIAAKU

Wntepdeiicst BMC

KonTposnneps! TpeHaxepoB, TPEKEPOB, IINIEMOB
Crniennanu3upoBaHHbIE MUKPOIPOLIECCOPHBIE CUCTEMBI
Cpenctsa cpenbl Altera Quartus Mo NpoeKTUPOBAHUIO C
ucnoip3oBaHueM s3pika AHDL

O6ocHoBaHME BEIOOPA MUKPOTIPOIIECCOPA, UCITOIH3YEMOTO B
BMC

Meroanka pa3zpaboTku anmapataoi yactu BMC

Metoauka pa3paboTku nporpammHoit yactu BMC
OGecneyeHune HaIC)KHOCTH pa3padbareiBaemoii BMC
Metoauka otnaaku papadorannoit BMC

CocraB HHCTPYKIMH 110 3KcIuryaranuy BMC

[lepeyeHp TeMm [uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B Tabymie 17.
Ta6muma 17 — [lepedens TeM 11 KypCOBOTO MPOSKTUPOBAHMS/BBITIOIHEHHSI KyPCOBOM paOOThI




[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTHUPOBAHUS/BBINIOIHEHUS

Ne i/nt N
KypCcOBOI pabOThI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bompocsl Ui mpoBeneHHs TPOMEKYTOYHOH aTTeCTalliM B BHAE TECTHPOBAHMS
npeJcTaBiIeHbl B Ta0uie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHBb BOMIPOCOB JJIsI TECTOB

Kon

No /it [IpumepHbIil IepedeHb BONPOCOB JIJIsl TECTOB
WHJUKATOpa

OCHOBHBIE CBOMCTBA CUCTEM JIOTIOJHEHHOW peaIbHOCTH OIIK-6.3.1
B uém oTiiune nmpou3BOACTBA MYJIBTUMEINA MPOAYKTA OT
KUHOKAPTUHBI?

Ha kxakue sTansl noapazaensiercs npoLecc Co3qaHus MyJIbTUMEINA
npoaykra?

Kakue nuamna3oHbl 3ByKOBBIX CUTHAJIOB BOCIIPUHUMAET YEJIOBEUECKHI
ciyx?

[lepeunciure OCHOBHBIE KaHAJIbI B3aUMOJICHCTBHUS YEIOBEKA C
BUPTYaJIbHOU cpenon?

dusndeckue HHTEPPEHCH TOIKITIOYSHUS MYJIBTHMEIUA 000y T0OBaHUS
duznuecKkoe MOAKIOUYEHUE TPeKepa

®U3NYECKOE MOAKIOYEHHE MIJIEMA

Kontpomnep onpeznenenusi npoCTpaHCTBEHHOTO MOJIOKEHUS

Uro Takoe MyJIbTUMOIATBHBIN HHTEpdeiic?

[IpeacraBnenue MyabTUMOJANBHOCTEN U IPUMEPBI

Knaccudukanms ycTpoiicTB BU3YaIbHBIX CHCTEM JOTIOTHEHHOMN
PEKIIBHOCTHU

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCHUIUIMHE OOYYaroUIUXCs 3a04HOM (OpPMBI
o0yueHus, npecTaBieHbl B Tabaume 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PaboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIAE  NPOLEAYphl  OLEHUBaHUSA
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (HOpPMUPOBAHMS KOMIETEHLIMH, COJep)KaTcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTUpYyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meronuueckne yka3zaHus JUisl 00yJarOIMMUXCs 0 OCBOCHHIO JUCITUTITHHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYarOMIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HayeHUE JIEKIMOHHOIO MaTepuajga — JOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKUuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEUIIMX
JOCTHO)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIHs pacKpbIBaeT MOHATUIHBIN ammapar




KOHKPETHOU oO0yacTH 3HaHUs, €€ MpoOJieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMH JUCLIUATIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCUOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBIIITICHHUS.

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOrO JUI CAMOCTOATENILHON padOoThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TO/IBI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPSATh HX B Pa3iIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuajla IpU MPOBEIEHUH KOPOTKHX JUCKycCHUil 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— MW3znoxeHue TeOpeTUYECKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTpuBaeMoil TeMOM
— Onucanue anmnapaTHbIX U IPOrPaMMHBIX CPEICTB, METO/IOB U aJITOPUTMOB,
IPUMEHSIEMBIX JUIsl pEIICHUs 3a/1a4 110 pa3paboTke HU(POBBIX CUCTEM aBTOMATU3ALIUU U
— YIpaBJICHUs PEAIbHBIMU TEXHOJOTMYECKMMHU IIPOLIECCaMU
— OO0o011eHne U3JI0)KEHHOI0 MaTepuaa
— OTBeTBI HAa BO3HUKAIOIME BOIIPOCHI 110 TEME JIEKLIUH.
— JlekumoHHBIN MaTepHai CONMPOBOXKIATHCS JeMOHCTpalel o0pa3noB npomsinuieHHbIx TJIK.

11.2. Meronnueckue yka3aHus 15 00y4arolMXcs MO MPOXOKICHUIO CaMOCTOSITEIbHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0sl KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTONIHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss GopMUPYETCs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHWW W CHUCTEMAaTH3allMM TPUOOpETAaeMbIX 3HAHWH, OOECIIEYMBAECT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, MOMOTaeT NOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HAMNpaBJSIIONIMMH  CAMOCTOSITENBHYIO — paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.3. Meronuyeckue YykazaHus A7 OOy4yaloOlIMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBACT KOHTPOJIb KayeCTBAa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

B cepenune cemecTpa IpPOBOAMTCS TEKYIIUH KOHTPOJb YCIEBAEMOCTH, TIE KaXKIOMY
CTYJIEHTY B BBIJICJICHHOE BPEMS HA JICKIMOHHBIX 3aHATHUAX MPEIOCTABIISCTCS I BBIIOJIHEHUS
TECT, KOTOPBII CTYAEHT JOJDKEH BBIIIOJIHUTH B TeueHUE 20 MUHYT.

11.4. MeTtonuueckne ykazaHUs I OOYYAIOIIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTeCTaIUU.

[Ipomexyrounas  artectauus  OOydalOIIUMXCs ~ MpeAycCMaTpUBaeT  OIICHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHSs MO AucHuIuinHe. OHa BKIIIOYAET B
cebst:

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XO/€ U3yUCHUS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUI
00ydJaroumMcs 1o OTIEIbHBIM pa3jienaM JUCHUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TeHO»
WIH «HE 3aU4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

Jlata 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




