MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmmal . IIpoMbiiieHHasi 3J1eKTPOHUKA
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MHUKPOITPOLLECCOPHBIE YCTPOUCTBA

Baok: Baok 1 «/Iucuuniaunbt (MoxyJam)»
Yacrp 00pa3zoBaTebLHOM
Obsi3aTenbHas
MPOrpaMMBblL:
Ne qucumnIMHbI 10 yyeOHOM
Auett y y 51.0.24
ILUIAHY:

7 cemectp - 4;
8 cemectp - 5;
Bcero - 9

TpyaoeMKOCTb B 3a4eTHBIX
eIMHHIIAX:

Yacos (Bcero) no yueoHomy
IJIAHY:

324 yaca

7 cemecTp - 32 yaca;
Jlekuuu 8 cemectp - 28 yaca;
Bcero - 60 yacon

7 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 8 cemectp - 14 yacos;
Bcero - 46 yaca

7 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 8 cemectp - 24 yaca;
Bcero - 40 yacos

KoncyabTanuu 8 cemecTp - 2 yaca;

7 cemecTp - 63,7 yaca;
CamocrosiTesbHasi padora 8 cemectp - 111,5 yacos;
Bcero - 175,2 yaca

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KontpoabsHas padora
JlabopaTopnasi pa6ora

HpOMe)KyTO‘[HaH aTrecranusd:

3auer ¢ OLEeHKO¥ 7 cemectp - 0,3 uaca;
JK3aMeH 8 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2019
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(pacuudpoBka
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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

He.m: OCBOCHHUS MUCHUIIJIUHBI.

COCTOHUT B

U3y4eHUEe IPUHLHUIIOB

(bYHKIMOHUPOBAHUS

MHUKPOITPOLECCOPHBIX CUCTEM, ITOJIYUCHUC 0a30BBIX HABBIKOB IMporpaMMUupOBaHusl MUKPOIIPOICCCOPHBIX

CHCTEM,

OCBOCHHEC MCTOHOB MPOCKTUPOBAHUA YCTpOﬁCTB Ha HX OCHOBC I MOCICAYHOUICTO

MCIOJIb30BaHUs IPU pa3paboTKe HU(PPOBBIX YCTPOUCTB yrpaBieHus 1 00paboTku nHpopMaluu

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHUE CTPYKTYPhl U PEKUMOB pab0OThl MUKPOIIPOLIECCOPHBIX CHCTEM;

- OCBOCHHE IIPUHIIUIIOB IPOIPAMMHOIO YIIPABJICHUS;

- 00yueHue 6a30BbIM HaBbIKaM IIPOrPaMMHUPOBAHUS MUKPOIPOLIECCOPHBIX CUCTEM Ha A3bIKE
acceMOuiepa u si3pike C Ha MpUMepe MUKPOKOHTPOJLIEpa 00IIero Ha3HAueHUsI.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

Koa n HauMeHoBanue
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-2 cniocoben
CaMOCTOSITEIILHO TPOBOIUTH
IKCIIEPUMEHTAIHHBIC
UCCIICIOBAaHUS U
UCIIOJIb30BaTh OCHOBHBIC
pUeMbl 00pabOTKH U
IPEICTaBICHUS
MOJTYYCHHBIX JIAHHBIX

WN/1-1lomk-2 Haxomut u
KPUTUYECKH aHAIU3UPYET
uH(popMalLrIo, HEOOXOJUMYIO
JUIS PEeLIeHNs IOCTaBIEHHON
3a7a9u

3HATh:
- IPUHIUIBI pa0OTHI MUKPOIIPOLIECCOPHBIX
CUCTEM.

OIIK-2 ciocoben
CaMOCTOSTENIFHO IIPOBOTUTH
IKCTIEpUMEHTAJIbHbIC
UCCIIeIOBaHUS U
UCTIOJIB30BaTh OCHOBHEIC
npruemMbl 00pabOTKU U
NpeCTaBICHUS
TIOJTYYSHHBIX TAaHHBIX

NI-20mk-2 PaccmarpuBaet
BO3MOYKHBIE BAPHAHTBI
peUiCHus 3a1a4r, OICHHUBAA UX
JIOCTOMHCTBA U HEOCTATKHU

3HATh:
- IPUHIIMIIBI Pa3pabOTKU
MHUKPOIPOLIECCOPHBIX YCTPOUCTB.

YMETh:
- pa3pabaThIBaTh U OTIAXKUBAThH
nmporpaMMHoe obecriedeHus Ha s3bike C
JUTSI MUKPOKOHTPOJIIEPOB.

OIIK-2 cniocoben
CaMOCTOSITENIEHO TPOBOJIUTH
IKCIEPUMEHTAIbHEIC
UCCIIeIOBaHUS U
UCTIOJIB30BaTh OCHOBHEIC
npruemMbl 00pabOTKU U
NpeCTaBICHUS
MOJYYEHHBIX JTaHHBIX

NI-3omnk-2 Popmynupyer B
paMKax MOCTAaBICHHOMW IIEH
MPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33]1a4,
o0ecrevynBaroIIuXx ee
JOCTHKCHUE

YMETh:
- pa3pabaThIBaTh U OTJIAXKUBAThH
porpaMMHOE 0OecTiedeHUs Ha SI3bIKe
acceMOIiepa st MUKPOKOHTPOJIIEPOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

[Ipombinnennas snexkrponuka (nainee — OIIOII), nanpasnenuss noarotoBku 11.03.04 DnexkTpoHuka u
HaHORJICKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaTaBpHar.

Bazupyetcs Ha ypoBHE cpeHero oo1ero oopazoBaHusl.

PesynbTarsl 00yueHus, Moxy4eHHbIE IPYU OCBOCHUH AUCHUILINHBI, HEOOXOAUMBI IIPU BHITIOJTHEHUH
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.







3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1as TpyI0EMKOCTh JUCIUTLTMHEI COCTABIISET 9 3a4eTHBIX euHUIL, 324 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIporpammHsrii 22 7 2 4 8 - - - - - 8 - CamocmosamensHoe usyuenue
TPUHIMI YIIPABICHUS U meopemuueckozo mamepuana: Vyuenue
ero peajn3anus Pa3IMYHBIX CIOCOOOB peau3aliiy CPEICTB
cpencTBaMu ¢ poBoro ynpasieHus. M3ydenue
MHKPOIPOIIECCOPHON HPOrPaMMHOTO MPUHIHIA YIPABICHUS.
CHCTEMBI H3yuenue mamepuanog 1umepamypHsix
11 [TporpammHBIit 22 2 4 8 - - - - - 8 - UCIOYHUKOB:
MIPUHII YTIPABJICHUS U [1], crp. 22-32
€ro peanau3anus
CpeACTBaMHU
MMKPOTIPOLECCOPHOU
CHCTEMBbI
2 Crpykrypa 74 20 4 12 - - - - - 38 - CamocmosamensbHnoe usyuenue
MHKPOIPOILIECCOPHON meopemuueckozo mamepuana: Vzyuenue
CHCTEMBbI CTPYKTYPBI U BPEMEHHBIX JHarpaMm oOMeHa
2.1 Crpykrypa 18 4 4 4 - - - - - 6 - nH(popManmei B MUKpOIIPOLIECCOPHOM CHCTEME.
MHKPOIPOILIECCOPHON H3yuenue mamepuanos numepamypHsix
CHCTEMBbI UCHOYHUKOB:
2.2 [MomympoBomHUKOBAS 10 4 - - - - - - - 6 - [1], cTp. 33-37
MaMsTh B [5], ctp. 119-124
MHUKPOTIPOTIECCOPHOH [6], cTp. 326-374
cucreme
2.3 Crpykrypa 14 4 - 4 - - - - - 6 -
LEHTPAIBLHOTO
nporeccopa
2.4 | O6meH uHpopMalHeH B 10 4 - - - - - - - 6 -
MHKPOTIPOIECCOPHOU
cucreme




25 [TapanmensHbIH 10 2 - 2 - 6
BBOJI/BBIBOJI
2.6 | PexwuMsbl npeprIBaHUS U 12 2 - 2 - 8
MPSIMOTO JTOCTYTIA K
MaMSTH
3 OnHokpucTanbabie MK 47.7 10 8 12 - 17.7 Camocmoamenvroe uzyuenue
3.1 | Opnoxpucramsabie MK 14 4 4 2 - 4 meopemuueckoz2o manepuana: N3ydenne
3.2 Monynb cucTeMHOI 6 2 - - - 4 CTPYKTYPBI U CHCTEMHBIX PETHUCTPOB
uaTerparun MK OJTHOKPHUCTAJBHBIX MUKPOKOHTPOJLICPOB.
3.3 ITopTs! BBOMA/BRIBOIA 18 2 4 6 - 6 H3syuenue mamepuanog numepamypHnsbix
MK UCHIOYHUKO8:
34 IMoacucrema 9.7 2 - 4 - 3.7 [2], ctp. 410-441
npepbiBanust MK [3], ctp. 224-230
[4], cTp. 479-491
3adeT ¢ OLIEHKOHI 0.3 - - - 0.3 -
Bcero 3a cemectp 144.0 32 16 32 0.3 63.7
Hroro 3a cemecTp 1440 32 16 32 0.3 63.7
4 IToncucrema 28 6 6 2 - 14 CamocmoamensHoe usyuenue
AHaJIOrOBOTO meopemuueckozo mamepuana: Visyaenue
BBO/1a/BhIBOIa MK CTPYKTYPBI, IPUHITUIIOB PaOOTHI M OCHOBHBIX
4.1 IMoacucrema 28 6 6 2 - 14 PETHCTPOB MOAYJISI aHAJIOTO-IIU(YPOBOTO
aHaJIOro0BOTO mpeobpasoBares.
BBO/a/BhIBOIa MK H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[3], cTp. 490-505
5 [oxcucrema peamsHOTO 48 10 6 4 - 28 CamocmosamensbHnoe usyuenue
BpemeHrn MK meopemuyueckozo mamepuana: Nzyuenue
5.1 | [oxcucrema pearbHOTO 48 10 6 4 - 28 CTPYKTYpBI, IPUHIUIIOB pabOTHI 1 OCHOBHBIX
BpemeHn MK PETUCTPOB MOJICUCTEMBI PEaTBHOTO BPEMECHU
MHUKPOKOHTpOJLIEpA.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKO8:
[3], cTp. 472-489
6 IMoacucrema 68 12 12 8 - 36 Camocmosamenvroe usyuenue
MOCJIE/I0BATENILHOTO meopemuyeckozo mamepuana: VI3yaenue
BBOa/BhIBOIa MK BPEMEHHBIX THArPaMM M OCHOBHBIX PETHCTPOB
6.1 [Moacucrema 34 6 6 4 - 18 nepudepuiinpix moayneid SPI u UART.
MOCJIEIOBATEIIEHOTO H3yuenue mamepuanog 1umepamypHbix

BBoja/BeiBoga MK: SPI

UCMOUYHUKO06.
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[3], c1p. 520-543

6.2 IToacucrema 34 6 6 4 - 18 -
II0CJIEA0BATCIBHOT O
BBOHa/BLIBO)Ia MK:
UART
DK3aMeH 36.0 - - - 05 - 335
Bcero 3a cemecTp 180.0 28 24 14 0.5 78 335
HToro 3a cemecTp 180.0 28 24 14 2 - 0.5 1115
UTOTrO 324.0 - 60 40 46 2 - 0.8 175.2

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinael, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — nmpoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. [Ipoepammmblii npUHYUnN YRpagieHus u e2o peanusayus cpeocmeami. MUKPONpoyeccopHoll
cucmembl

1.1. [IporpamMMHBIi IPUHIIMIT YIIPABIEHUS U €r0 peaau3aius cpeiCTBaMU MUKPOIIPOIIECCOPHOI
CHUCTEMBI

Knaccudukanus snemMeHTHON 0a3bl HUPPOBBIX CUCTEM yIpaBiieHus.. [[porpaMMHBIA TPUHIINIL
yIpaBJICHHUS. .

2. Cmpykmypa MUKpOnpoueccopHol cucmembl

2.1. CtpykTypa MUKPOIIPOLIECCOPHOI CUCTEMBI

MukpornpomneccopHasi CHCTEMa: IEHTPAIBHBIN MPOLECCOop, NaMATh IIPOTPaMM, aMATh JAHHBIX,
KOHTpoJuiepsl ynpasinenus nepudepuein. Tumbl mamsatu: I[13Y u O3Y. Marucrpanu anpeca,
JIaHHBIX, yIpaBieHus.. HampaBneHus pa3BUTHS MHKPOIPOLIECCOPHBIX CHUCTEM: IEPCOHAIbHBIC
KOMITBIOTEPHI,  MPOTPAMMHUpPYEMbIE€  KOHTPOJIJIEPBI,  BCTPAaWBaeMble  CIIEHUAIN3UPOBAHHBIC
KOHTpOJUIepbl. MoaynpHass TEXHOJOTHS TMpU  pa3padOTKE MHKPONPOLECCOPHBIX  CHCTEM:
OJTHOKPHUCTAIIbHBIE MHUKPOKOHTPOJIJIEPBI, MHKPOIPOLIECCOPHBIE CHUCTEMBl HAa OCHOBE HECKOJBKHX
BUC, MomyiapbHO-KpEHTOBBIE CHCTEMBI. THIOBBIE NepupepuitHble MOAYJIN MHKPOIPOIECCOPHOM
CHCTEMBL..

2.2. ITonynpoBOJHUKOBAS aMsATh B MUKPOIIPOLECCOPHOM CUCTEME

[Tamsats mporpamm u nasth gaHHbIX. [logcuctema namsaru. O3Y u [13Y. O3V ¢ npous3BoIbHBIM
JoctynoM, cratnyeckue u auHamuueckne O3Y. IMomynpoBognukosie 1I3Y ¢ mpousBonbHBIM
noctynoM.. Tumber  ITI3Y: MacoyHoe, OJHOKpPaTHO MPOrpaMMHUpPYEMbIE  IOJb30BATEIIEM,
IporpaMMUpyeMble  TOJB30BaTEIeM C  yIbTPa(QHUOJIETOBBIM  CTUPAHUEM,  DJICKTPUUYECKU
nporpamMmmupyembie C¢ snekrpudeckum ctupanueMm, FLASH. TumoBble BpemMeHHBIE auarpaMmbl
YTEHUS U 3alMCH UHPOPMAIUH B TAMSITh..

2.3. CTpyKTypa HEeHTPAIBHOTO MpoIieccopa

Crpykrypa yHHBepcaibHOro Mukpomnporeccopa (LIIV): AJIY, akkymynsTtop, peructTpsl
o01Iero Ha3HAY€HUs, CUETYMK KOMAaH], PErMCTp MPU3HAKOB, CXEMa YIPAaBJICHHS BBIOJHEHUEM
KOMaHAbl. BHyTpeHHss MarucTpanb AaHHbIX. Llukn BeIosHEHUs OXHOM KomaHubl.. IlonsTus
IIPOrPaMMHO-JIOTHYECKOW MOJIENH, ApXUTEKTYPBI U IIPOLIECCOPHOTO sIpa..

2.4. OOMmeH uHpoOpMaIUEil B MUKPOIIPOIIECCOPHON CUCTEME

CTpyKTypa MHUKPOIPOILIECCOPHONU CHCTEMBI. MarucTpaibHO-MOIYIbHBINA TPUHIIUAI TIOCTPOCHHUS
MUKPOTIPOIIECCOPHON CUCTeMBbl. THUMOBBIE BpPEMEHHBIE JUarpaMmbl OOMEHa CHTHalaMH B
MUKporpolueccopHoil  cucteme. CurHanel  Maructpaiud — ynpasieHus.. Kapra  namsatu
MHUKpPOIIPOLIECCOPHON CHUCTEMBI, CEIEKTOp aapeca. VcmosHeHue IMocieNoBaTeIbHOCTH KOMaHI B
pealbHOM BpEMEHH, WILTIOCTpalMsl 3TOro Mpollecca BPEMEHHBIMH JuarpamMmamMH CUTHAJIOB Ha
JUHUAX Maructpajieil. beicTpoeficTBUE MUKPOIIPOLIECCOPHON CUCTEMBL. .

2.5. IapannenbHBIN BBOJI/BBIBO

[Toncucrema BBOAa/BhIBOA. [IoHSATHE TOpTA BBOAA/BBIBOAA. PerucTpoBas Mojens mopra BBOJA,
mopTa  BBIBOJA, JIBYHampaBleHHOTO Tiopta. llogkirodeHwMe TMOPTOB K  MarucTpassiM
MHUKpPOIIPOLIECCOPHON CHCTEMBI..

2.6. PexxuMbl ipeppIBaHUs U MIPSAMOTO JOCTyNA K MaMATH



[Toacuctema npepriBanusa. MexaHHU3M MpephIBaHuUs, Kak crioco0 3¢ (PEeKTUBHOTO pacnpeneneHus
BPEMEHHU BBIUYUCIUTEIBHOIO IIPOLECCa MHUKPOIPOLIECCOPHOM CUCTEMBI yrpasieHus. I[Ipumepsl
B3aWMOJICHCTBHS TOJICUCTEM BBOJIA/BBIBOJIA, PEAaJbHOIO BpPEMEHHW W IpepbiBaHus.. [lomcucrema
HIPSAMOr0 JOCTYIA K IIaMSATH..

3. Oonokpucmanvuvie MK

3.1. Onnokpucransusie MK

Monyne TOpUHLMI TOCTPOEHUS MHKpOKOHTposuiepa. IlpomeccopHoe sapo u  Moaynu
OJIHOKPHUCTAJILHOTO ~ MHKPOKOHTpPOJUIEpA: CHUCTEMHbIE MOAYIH, MOAYJIM TMaMATH, MOJYJIU
nepuepuiHbIX YCTpOHCTB.. Pexumbl paboThl MHKpOKOHTpoJuiepa. Ilonmb3oBarenbCckuii |
OTIIQOYHBIN PEKUMBI paOOTHI. B3auMHEIE TepeXobl MEXKY PEKIMAMH. .

3.2. Monaynb cucteMHoi uaterpanuu MK

TpeboBaHuMsT K HCTOYHMKY HUTAHUS MHUKPOIPOIECCOPHBIX cHucTeM. OcoOeHHOCTH pPaboTHI
MUKPOIIPOLIECCOPHOM CUCTEMBI IIPY BKJIFOYEHNUHU MTUTAHUS, IIPU [IPOBAJIaX MUTAIOIIETO HAIPSHKEHHUS,
IpU SHEProOHE3aBUCUMOM IUTAaHUHM. AINAapaTHble M MPOrPaMMHBIE CPEACTBA  YIPABICHUS
sHepronoTpedieHueM rnpu padboTe MUKPOIPOLIECCOPHON CHUCTEMBI. DlIeMeHTHas 06a3a CynepBU30pOB
nutanust MK.. Cucrema taktupoBanuss MK. BapuanTel Mopaysneil BHYTPEHHETO M BHEILHETO
TaKTUPOBAHMSI..

3.3. [Topte! BBOA/BEIBO1a MK

[ToHsATHE O TPOrpaMMHO HACTpauBaeMOW MepU(EepUr, PErHCTPbl CHENUATBHBIX (DYHKIIHIA
(peructpsl yrpaBiieHUs1). PerucTpbl oOCTYXKUBaHUS JBYHANPABICHHBIX MOPTOB.. CrenuanbHbIE
(GYHKIMU TOPTOB: MOJKIIOYCHHUE TOJTSITUBAIOIIMX PETHUCTPOB, YIPABJICHUE CKOPOCTHIO
MIEPEKITFOYCHUS TUHUH TIOPTOB, YIIPaBICHUE HArPY30YHOU CIIOCOOHOCTHIO MOPTOB. VHUIIMATH3aIIs
MHUKPOIPOIIECCOPHON CHCTEMBL. .

3.4. lloncucrema npepsiBanus MK

KoHnTpomep npepsiBaHus B COCTaBE MOJYJISl CHCTEMHOM MHTErpalui. BHyTpeHHNE U BHEIIHUE
npepeiBanust MK. Tabnuua BeKTOpoB mpepbiBaHUN. AIMMapaTHBIE CPEJICTBA NMPEPHIBAHUS: THIIbI
BXOJIOB 3allpoCOB, OCOOCHHOCTU HX OOCIYy)XMBaHUSA. MOAYJb BHEIIHErO MpEepbIBaHUS B COCTaBe
Moaynsi cucreMHod wuHTerpaumu MK. Moayns BHEWIHMX IpepbIBAaHUN JIMHUM  ITOPTOB
BB0/1a/BbIBO/IA.. TUITOBBIE KOHCTPYKIMH TPOrPAMMHOT0O KOJIa B CUCTEMAX C IPEPbIBAaHUSMU. .

4. Iloocucmema anano2o06020 66o0a/svieooa MK

4.1. TTogcucrema anainorosoro BBojaa/Beisoga MK

Crpykrypa u pexxumsl pabotsl Moayseit AL 8 MK. Tunooii moayns BcrpoernHoro ALIT MK.
CpaBHeHue TexHndeckux xapakrepucTiuk BcTpoeHHbIX ALIIT u LIAIT u nnrerpansusix cxem AL u
ITAII, npegnaznayeHHbix misa conpsokeHus: ¢ MK.. TunoBbie KOHCTPYKIIMM MPOTPAMMHOTO KOJa B
CHUCTEMax C MOJYJISIMU aHAJIOTOBOI'O BBOJA..

5. Iloocucmema peanvrozo epemeru MK

5.1. Iloacucrema peanpHoro Bpemenn MK

Monyne Ttaiimep—cuetuuk. [lomcucremsr BxogHoro 3axsaTta (IC) M BBIXOJHOTO CpaBHEHUSA
(OC).. T'eneparopsl LLIUM curnana, opranuzanus LIAIl Ha ux ocHoBe. [lpyrue Tumbsl MoIyiei
taiimepoB. CneunanusupoBannbie [IIMM renepatoprl B coctaBe MK kmacca «Motor Controly..
M3mepeHne BpeMEHHBIX HHTEPBAJIOB M T€HEPALIMS UMITYJIbCHBIX MTOCIIEJ0BATEILHOCTEN CPEACTBAMU
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Moyl Tpoueccopa coObITUi. TUIOBBIE KOHCTPYKIMU MPOTPAMMHOIO KOJa B CHCTeMax C
IIPOLIECCOPOM BPEMEHHBIX UHTEPBAJIOB..

6. [loocucmema nocredosamenvro2o 8600a/ebi800a MK

6.1. Ilogcucrema nocnenoBareabHOro BBojaa/BeiBoga MK: SPI

CHUHXpOHHBIE U ACHHXPOHHBIE MOCJIEI0BaTeNbHbIE HHTEP(dENChl, OCHOBHbBIE IPUHLIUIIEI 0OMEHa
uHpopmanueii. Cunxponssiii unrepdeiic SPI: crnenudukanms Qusnueckoro ypoBHs 0OOMeEHa,
Moaysib KoHTposuiepa SPI B cocrae MK, THUNOBbIE KOHCTPYKIIMM MPOrpaMMHOr0O KoJja..
[Tepuepuiinpie HHTErpasIbHBIE cXeMBbI ¢ HTEpdericom SPI, mpumeps! nx noaxmouenus kK MK..

6.2. IToncucrema nocnenoBarenbHoro BBoaa/seisoga MK: UART
Acunxponnsiit uarepderic UART: cneundukanus Gu3ndeckoro ypoBHs, MOAYJIb KOHTpoOJUIepa

UART B cocraBe MK.. TunoBsie KOHCTPYKIIMH MPOTPAMMHOTO KOJIa JiJisi pabOThI C KOHTPOJIEPOM
UART B cocraBe MK..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. [IporpaMMHBIH TPUHITUT YIIPABIIEHUS U €T0 peaTn3alus CpeCTBAMU MUKPOIIPOIIECCOPHOM
CHCTEMBEI,

. CTpyKTypa MHUKPOTIPOIECCOPHON CUCTEMBI;

. [lonynpoBoIHUKOBAs MaMATh B MUKPOIIPOILIECCOPHOI cHCTEME;

. CTpyKTypa HEeHTpaJIbHOTO MPOIIECCopa;

. OOMeH nHpopMauei B MUKPOIIPOIIECCOPHON CUCTEME;

. [lapamiensHbIi BBOJ/BBIBOI;

. Pexxumbl ipephIBaHus U MPSMOTO TOCTYIMA K MaMsITH;

. Onnokpucransasie MK;

. Moaynb CUCTEMHOUN UHTErpaluy;

10. IMopte! BBOa/BEIBOIa MK

11. IToncucrema npepeiBanus MK;

12. IToacucTema aHagoroBoro BBoja/BeiBoga MK;

13. Iloncucrema peansHoro BpeMenn MK

14. IToacucTeMa mocieaoBaTeIb-HOTO BBOAa/BeIBoa MK

15. Tloptsl BBOAa/BeIBOa MK.

O 00 1 N K~ W

3.4. TeMbl 1a00paTOPHBIX padoT
1. Komanas! nepecbliku 1 00pabOTKU JaHHBIX;
. Komanapt 00paboTKH JaHHBIX U IEPEXOJIOB;
. CopTUpOBKa MacCHUBOB;
. [lopte! BBOga/BeIBOIa MK
. IHopcucrema ananorosoro Beoga/BeiBoga MK;
. Iloncucrema peansHoro Bpemenn MK;
. Ilopcucrema mocnegosaTensHoro Beoga/Boisoga MK: SPI;
. I[Togcucrema nocnegosarensrHoro sBoga/Beisoga MK: UART.

01N DN AW

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenune Mmatepuanos o pazaeny "l[loacucrema ananoroBoro BBoaa/BeiBoga MK"
2. OOcyxneHue MarepuaiioB 1o pazaeny "Iloacucrema peanbaoro Bpemern MK"
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3. OOcyxnenue marepuanoB mo pazaeny "llomcucreMa mociaenoBaTeIbHOTO BBOJIA/BBIBOIA
MKH
Texywui koumpoas (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAUBUAYAIBHOIO 33aJaHUS AJI BBIIOJHEHUS
KOHTPOJIbHBIX MEpOnpusiTUid 1o pazzaeny "lIporpaMMHBIM OPUHLMI YIOPABICHUS U €ro
pean3anusi CpecTBaMU MUKPOIIPOLIECCOPHOI cUCTEMBI"

2. Koncynpranuu HampaBlieHbl HA MOJIyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHIL 110 pa3zaeny "CTpyKTypa MUKPOIIPOLIECCOPHOM CUCTEMBI"

3. Koncynbranuu HarmpaBiieHbl Ha MOJyYeHHE WHAWBUIYATBHOTO 3aJaHUsI JIJISl BHIMOJTHEHUS
KOHTPOJIbHBIX MEpOINpusATHil o pazaeny "OnHokpucranbHeie MK"

4. KoHCynbTalluM HaIpaBJICHbl HA MOJTYYEHHE WUHIUBUIYATbHOTO 3a/JaHUs JUIS BBIOJIHEHUS
KOHTPOJBHBIX MepornpusTuii mo pazaeny "lloacucrema ananoroBoro BBoaa/BeiBoga MK"

5. Koncynbranuu HanmpaBiieHbl Ha MOJIyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIOJHEHUS
KOHTPOJIBHBIX Meporpusituii o pasaeny "[loacucrema peansuoro Bpemenu MK"

6. Koncynpranuu HanmpaBiieHbl HA MOJyY€HHUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIBHBIX MEpONpusATHii o pazneny "[lomcucreMa mociaeq0BaTeIbHOTO BBOIA/BBIBOIA
MKH

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YIbTaThl 00y4YEHHUS 1O

Howmep paznena

OneHoyHOE CPENICTBO

Kopr JTUCIUIUINHEI (B (T 1 HAUMEHOBAHUE)
JTUCLIUTUIAHE
(B COOTBETCTBUH C pazzenom 1) HHATIATOPOB 1 C‘OOZTB‘GT;TTHIZC IH‘S'II) 5
3HaTth:
MIPUHIIMIIBI pa0OThl MUKPOIIPOLECCOPHBIX CHCTEM KonTponbnas pabora/Kontponbnas padota Nel.
CuHTaKCUC KOMAHI
W-lonk-2 + |+
KonTponbnas pabota/Kontponbnas padota No2.
O06paboTKa MACCUBOB JIAHHBIX
MPUHIIMITBI Pa3pad0TKU MUKPOTIPOIIECCOPHBIX KonTponbnas pabota/Kontponbnas padorta Nel.
YCTPOWCTB [lepudepuiinplii ycTpoiicTBa MUKPOKOHTpPOJLIEPA
Jlaboparopuas pabota/JlabopatopHas padorta Ne3.
[Toncucrema mocnenoBaTeN-HOTO BBOIA/BBIBOA
WJ1-20nk-2 T | MK: SPI
JlaboparopHuas padota/JlabopaTopHas padota Ne4.
[Toncucrema nocnenoBaTeNsHOIO BBO1A/BBIBOA
MK: UART
YMersb:
pa3pabatbiBaTh U OTJIAXKHUBATh IPOrPAMMHOE JlaboparopHnas padota/JlabopaTopHas paborta Nel.
obecnieueHus Ha s3bike C s L2 ol [Toncucrema ananorosoro BBoja/BeiBoga MK
MHUKPOKOHTPOJLIEPOB -2omcz JlaboparopHnas padota/JlabopaTopHas pabora Ne2.
IToncucrema peansHoro Bpemenn MK
pa3pabaThiBaTh U OTIAXUBATh MPOTPAMMHOE JlaboparopHnas pabota/JlabopaTopHas pabota Nel.
o0ecrieueHuns Ha sI3bIKe acceMoepa s KomaHp1 iepechuIky 1 00padOTKU TaHHBIX
MHKPOKOHTPOJLIEPOB VT-30mmc + |+ JlaGopatopHas pabora/JlaboparopHas padota Ne2.
Komanbr 00paboTKH TaHHBIX U TEPEX0I0B
JlaGopatopHas pabota/JlaboparopHas padota Ne3.
CopTupoBKa MaCCHBOB
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Jlaboparopuas pabota/JlabopaTopHas padota Ne4.
IToptel BBOga/BEIBOA MK
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
7 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. Kontponbnas padota Nel. Cunrakcuc komany (KontponsHas padota)
2. Konrtponbnas padora Ne2. O6paborka MmaccuBoB AaHHbIX (KoHTponbsHast pabota)

dopma peanuzanuu: CmemanHas Gopma
1. JTaboparopHas pabota Nel. Komanns! nepecsuiku 1 06padotku qanubix (Jlabopatopnas
pabora)
2. JJaboparopnas pabota No2. Komanasl 00paboTKu JaHHBIX U TiepexooB (JIabopaTopnas
pabora)
3. JlabopaTtopHas pabota Ne3. CoptupoBka MmaccuBoB (JIabopaTopnast paboTta)
4. JTaboparopnas padota Ne4. [Toptel BBoga/BeiBoga MK (JIaboparopHas padota)

8 cemecTp

®Dopma peanuzaruu: CmemanHas popma
1. Konrponbnas padora Nel. Ilepudepuitnsiii ycrpoiictBa MukpokonTposiepa (KonrponsHast
pabora)
2. JJaboparopHas padota Nel. [Toxcucrema ananorosoro BBoga/sBeioga MK (JlabopaTtopras
pabora)
3. JIabopatopHas pabota Ne2. Iloncucrema peanibHoro Bpemenu MK (JIaboparopHas pabota)
4. JJaboparopnas padota Ne3. [Toxcucrema mociaeaoBarelibHOro BBoaa/BeiBoga MK: SPI
(JTaboparopnas paboTa)
5. JTabopatopHas padota Ned. [Toacucrema nocnenoarensHoro BBoja/Beioga MK: UART
(JTaboparopnas paboTa)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUIUIMHBL ABISETCA NPUIOKEHHEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE
3auem c oyenxoti (Cemecmp Ne7)

Ixzamen (Cemecmp Ne§)
Hrorosas oieHkKa 3a OCBOEHHE NUCLUIUIMHBI BBICTABIIAETCS B COOTBETCTBUM C [lojokeHHMeM O
OaJTBHO-PEUTHHTOBOW CHCTEME.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. HoBoxwuios, O. I1. Apxurexktypa 9BM u cuctem : yueGHOE mocobue s akaieMUYeCcKOoTro
OakanaBpuaTta, 1Jis1 By30B o HanpasieHuto 230100 "MudopmaTika 1 BEIYUCIUTENbHAS TEXHUKA" /
O. I1. HoBoxwuios . — M. : IOpaiit, 2016 . — 527 c. — (bakanaBp. Axagemudeckwnii kypc) . - ISBN
978-5-9916-6882-8 .;
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2. Mukymus, A. B. [{ludpoBbie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHI : yaeOHOE TTOCOOUE SISl BY30B 110
HaIPaBJICHUIO NTOATOTOBKU AUINIOMUPOBaHHBIX crienuanuctos 210400 (654400) -
"Tenexkommynukamuu" / A. B. Mukymun, A. M. Caxues, B. . Cenunun . — CII0. : BXB-
[TeTepOypr, 2010 . — 832 c. — (YueOHnas ureparypa st By3oB) . - ISBN 978-5-9775-0417-1

3. Hapwimkun, A. K. IudpoBsie ycTpolicTBa 1 MEKPOTIPOIIECCOPHI : y4eOHOE MTOCOOHE JIJIsi BY30B
panuorexHudeckux crenuansHocreil / A. K. Hapbimkun . — 2-e u3n., crep . — M. : AKAJIEMUS,
2008 . — 320 c. — (Bricmiee mpodeccrnonansaoe obpazoBanue) . - ISBN 978-5-7695-4917-5 .;

4. Yrpromos, E. I1. [ludpoBas cxeMOTeXHHKA : y4eOHOE MOCOOUE JIJIsl CTYACHTOB HAIPaBICHUH
654600 u 552800 "NudopmaThKa U BRIYUCIUTENIbHAS TEXHUKA" crienraibHOCTh 220100
"Ber4rcIuTeNbHBIE MAITUHBI, KOMIUTEKCHI, ciucteMbl u ceTu" / E. I1. Yrpiromos . — CII6. : BXB-
[TeTepOypr, 2001 . — 528 c. - ISBN 5-8206-0100-9 .;

5. Xappuc, [Ipsun M. Lludposas cxeMOTeXHUKA U apXUTEeKTypa Kommblotepa = Digital Design and
Computer Architecture : [mBeTHOE u3manue] : nep. ¢ anri. / J»eun M. Xappuc, Capa JI. Xappuc . —
2-e u31., ucnp . — Mocksa : JIMK Ilpecc, 2018 . — 792 c. - ISBN 978-5-97060-570-7 ;

6. Cmupnos 1O. A., Cokonos C. B., TutoB E. B.- "OcHOBbI MUKPO3JIEKTPOHUKHU U
MUKPOIIPOIIECCOPHOH TexHuku", (2-e u3m., uctp.), U3narensctro: "Jlanp", Cankr-IletepOypr, 2021
- (496 c.)

https://e.lanbook.com/book/168550.

5.2 JInuieH3M0OHHOE ¥ CBOOOTHO PAaCIPOCTPaHsieMoe MPOrpaMMHoOe o0ecriedeHue:
1. CO "IIpomereit";

2. Office;

3. Windows;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccunoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareancrsa Elsevier - https://www.sciencedirect.com/

6. DiieKkTpoHHBIE pecypchl M3aaTeabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. Baza nannbix Scopus - http://www.scopus.com

9. HanmoHaibHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. ba3a nanubix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

12. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopumn, Ocnamenne
HaAaNMMCHOBaHHUE
VYyeOunbie ayauropuu g | XK-120, MammHHbIH 3a1 cepBep, KOHAUIMOHED
NPOBEAEHUS JTEKLIIMOHHBIX HBI]
3aHSATHN U TEKYIIETO b-305, YucbOnas rapTa co CKaMbei, CTYJI, JOCKa MeJIoBas,
KOHTPOJIA ayIUTOPHUSI MYJIBTUMEIUNHBIN TPOEKTOP, KOHIULIMOHED
Y4eOHble ayAUTOpHUH IS K-501, YyeOnas 1apTa cO CKaMbEe, CTOJI MPENOJABATENS,
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IIPOBEICHUS ayuTopus CTYJ, OCKa MEJIoBast
MPAKTUYECKUX 3aHITUH, J1-409, YuebHas rapTa co CKaMbeH, CTOJ IPENOo1aBaTes,
KP u KII ayJIuTOpHs CTYJI, JIOCKa MEJOBast
Y4eOHbIC ayAUTOPUH IS E-101a, CTOJI, CTYJI, Kad, TyMOa, KOMIIBIOTEpHAs
[IPOBEICHUSA KommnbrorepHslii knacc CeThb C BbIXOAOM B lHTEpHET,

1ab0paTOPHBIX 3aHITHIA

MYJIbTUMEAUUHBIN IPOEKTOP, JOCKA
MapKepHas, J1ab0opaTOPHBINA CTEHN,
KOMIIbIOTEP NEPCOHAIbHBIN

Y4eOHbIe ayAUTOPHH TS
MPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTaluu

E-101a,
KomnproTepHslii kitace

CTOJI, CTYJI, IKad, TyMOa, KOMITLIOTepHAs
CETb € BBIXOAOM B MIHTEpHET,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasl, 1a00paTOpHBINA CTEH],
KOMIIBIOTEP NEPCOHAIbHBIN

K-120, MamuHHBIHN 3a71

cepBep, KOHAULIUOHED

MBI,
Bb-305, YueOnas rapTa co CKaMbeH, CTYJI, 10CKa MEJIOBas,
ayJIUTOPUS MYJIbTUMEANIHBIA MPOEKTOP, KOHIUITUOHED
[Tomewmenus nist HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOJ
CaMOCTOSTEILHOU KomnbrorepHubiit MMACHBMCEHHBIHN, BEIAJIKA JIUIS OJICKIbI,
paboThl YUTAILHBIN 341 KOMITBIOTEPHAS CETh C BBIXOJOM B

HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

[Tomewmenus nist E-324/1, CTOJI, CTYJI, IKad A7 JOKYMEHTOB, IIKad
KOHCYJIbTUPOBAHUS [TpemogaBaTenbckas JUISL OJCHKIBI
kad."I[Ipom.o."
E-324/6, Kpecio pabodee, CTyI, mKad 1
[TpenogaBaTenbckas JIOKYMEHTOB, CTOJI ITMCbMEHHBIHN, TyMOa,
kad. "TIpom.om." KOMITBIOTEPHAS CETh C BBIXOJOM B
WNuTepHet, MHOTOQYHKIIMOHATBHBIN IIEHTD,
KOMITBKOTEP MEPCOHAIBHBIN
IToMmemmenus nisd E-324/5, napTa, CTyJ, BeIIajaKa JJIsl OJI€KIbI,
XpaHeHUs: 000pyIOBaHUS MertoanuecKuii KOMITBIOTEPHAS CETh C BBIXOJIOM B
1 yueOHOTO UHBEHTaps KaOuHeT Kag. WNuTepHeT, MynTbTUMEIUIHBIN POESKTOP,
"ITpom.n1." JI0OCKa MapKepHasl nepeiBH>KHasl, HOYTOYK
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

MukponpoliecCopHble yCTPONCTBA

(Ha3BaHME AUCIUILINHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

KonTponbras padora Nel. Currakcuc komanj (KonTponbsHas pabota)

JlaGopaTtopHnas padora Nel. Komanas! nepecsliku 1 00padoTku nanHbix (JlabopatopHas pabora)
JlaGoparopnas padota Ne2. Komanapl 00paboTKu 1aHHBIX U iepexo10B (JlaboparopHas paboTa)
JlaGopaTtopHnas pabota Ne3. CoptupoBka maccuBoB (JIaboparopHas padoTa)

KonTponbras pabota No2. O6pabdorka maccuBoB qaHHbIX (KoHTponbpHas paboTa)

JlaGopaTtopHnas padora Ned4. IToptel BBoa/BeiBo1a MK (JIaGopaTopnast pabota)

Buja npomexyTouHOI aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 4 5 8 12 15 16
KM:
[TporpaMMHBII IPUHIUT YIPABIECHUS U €T0
1 peanu3anms CpeICTBAMH MUKPOIIPOLECCOPHON
CUCTEMBbI
IIporpaMMHBII IPUHIMI YIIPABICHUS U €TI0
11 peanuzanus cpeIcTBaMU MUKPOIIPOILIECCOPHOI + +
CUCTEMBbI
2 CTpyKTypa MUKpOIIPOLIECCOPHON CUCTEMBI
2.1 CTpyKTypa MUKPOIIPOLECCOPHON CUCTEMBI + + + +
29 ITonmynpoBOTHUKOBAs IaMSATh B + +
' MHUKPOIIPOLIECCOPHOI CHCTEME
2.3 CrpyKTypa LHEHTpaJIBHOTO MpoLeccopa + +
24 OO6mMen uHpopmarelr B MUKPOIIPOIIECCOPHOM + +
' cucreMe
2.5 [TapannenbHBIN BBOA/BBIBO + + + +
26 Pexumbl mpepbIBaHMs U IPSIMOTO JOCTYIA K + + + +
naMsITH
3 Opnnokpuctanbabie MK
3.1 Onnoxpucransasie MK + + + +
3.2 Monynb cucremHoii naTerpamun MK + + + +
3.3 [TopTer BBOA/BEIBOIAa MK + + + +
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3.4

[Toncucrema npepsiBanuss MK

Bec KM, %:

15

20

20

20

20

8 cemecTtp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUSITHIT TEKYIIEr0 KOHTPOJS YCIIeBAEMOCTH 10 THCIUTIIHHE:
Jlaboparopuas pabota Nel. [Toxcucrema ananorooro BBoja/BeiBoa MK (JIabopaTopHas

KM-8

KM-9
KM-
10
KM-
11
KM-
12

pabora)

JlaboparopHuas pabota Ne2. [Toncucrema peansroro Bpemeran MK (JIabopaTopHas pabota)

JlaGopaTtopHnas padora Ne3. IToacucrema mocienoBareasHoro BBoja/Beioja MK: SPI

(JIaboparopuas paboTta)

Kontponbnas padora Nel. [lepudepuitasiii ycrpoiictBa MukpokoHTposuiepa (KonTpoabHas

pabora)

JlaGopaTtopHnas padora Ne4. [Toacucrema nmocienoBareabHoro BBoja/BeiBoga MK: UART

(JTaboparopuas padoTta)

Bujx npome:kyTo4HOI aTTecTanMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- KM-
Howmep S — KM: 8 9 10 11 12
pasiena AT e Henens 4 8 12 13 14
KM:
1 IMoncucrema a"ainorosoro Beona/Beisoga MK
1.1 IMoncucrema a"ainorosoro Beona/Beisoga MK + +
2 IToncucrema peanbHoro Bpemenn MK
2.1 IToacucrema peanpHoro Bpemenn MK + +
IToacucrema nmociaenoBaTelIbHOTO
3
BBOJa/BeIBOa MK
IToncucrema nmociaenoBaTelIbHOTO
8.1 BBOoa/BeiBoa MK: SPI * * *
39 IToacucrema nmociaenoBaTelIbHOTO + + +
BBoga/BeiBoga MK: UART
Bec KM, %: | 20 20 20 20 20
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