MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MHUKPOITPOLLECCOPHBIE YCTPOUCTBA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.14

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

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

Yacos (Bcero) no yueoHomy
MJIAHY:

324 yaca

Jexknun

7 cemecTtp - 32 yaca;
8 cemectp - 28 yaca;
Bcero - 60 yacos

IIpakTnyeckue 3aHATHSA

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

JlaGopaTopHble pa6oThI

7 cemecTp - 16 4acos;
8 cemectp - 24 yaca;
Bcero - 40 yacos

Koncynbranumn

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

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

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KonTposabHnas padora
JlabopaTopHasi pabora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

7 cemectp - 0,3 yaca;
8 cemectp - 0,5 uaca;
Bcero - 0,8 yaca

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu CMupHoOB A.H.
IIpenonasarenn * MY Nperngurarop 6@ 751648-SmirnovAINIK-342102 1 A.H. CmupHOB
COI'JTACOBAHO:
PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
IIPOTPAMMBI [T — RObac9dac-KholodnyD5-6393810 J.C. XonoaHpli

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3

Bnageney,

CnaBuHCKMIA A.3.

Wpentndukatop

R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKUH




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOECHHUS OUCHHUIIJIHUHBI.

COCTOMT B HW3Y4YeHHE MNPUHIUNOB (GYHKIIMOHUPOBAHUS

MHUKPOIPOIIECCOPHBIX CUCTEM, MOITy4YeHHE 0a30BBIX HABBHIKOB IMPOTrPAMMHUPOBAHUS MUKPOIPOIIECCOPHBIX

CHCTEM,

OCBOCHHE MCTOAOB IIPOCKTUPOBAHUA YCTPOﬁCTB Ha HX OCHOBC i1 TIIOCICAYHOIICTO

UCTIOJIB30BaHUS MPH pa3padoTKe HUPPOBBIX YCTPOUCTB YIpaBICHUS U 00pabOTKH HH(OpMAIH

3agauu AMCHMIIINHBI

- U3YYCHHE CTPYKTYPHI i PEXKUMOB PabOThI MUKPOIIPOIIECCOPHBIX CUCTEM;

- OCBOCHHC IIPUHIUIIOB IIPOTPpaMMHOI'O YITPABJICHHA,

- 00yueHre 6a30BBIM HaBbIKaM IIPOrPAMMHPOBAHUS MUKPOIPOLIECCOPHBIX CUCTEM Ha S3BIKE
accemOnepa u s3pike C Ha mpuMepe MUKPOKOHTpOJIIepa 00IIero Ha3HauYeHUsI.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHI |

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-4 Criocoben
y4acTBOBATh B
IIPOEKTUPOBAHUU
WHTETPAITBHBIX CXEM

W I-1nk-4 Ucnonb3yet
Cpe/CTBa aBTOMATU3AINN
CXEMOTEXHHYECKOTO
MPOCKTHPOBAHUS

3HATh:
- IPUHIIUIBI PA0OTHI MUKPOIIPOIIECCOPHBIX
CHUCTEM.

YMETh:

- pa3pabaThiBaTh U OTJIAXKHBATh
MporpaMMHOE 00ECIIeYEHHs Ha S3BIKE
acceMOJiepa Jijisi MUKPOKOHTPOJUIEPOB.

ITK-4 Criocoben
y4acTBOBATh B
POCKTUPOBAHUHU
WHTETPATBHBIX CXEM

U -2nk-4 emoHCcTpUpyeT
3HAHHUE COOTBETCTBUS
TEXHOJIOTUH MPOU3BOICTBA U
nporiecca MPOeKTUPOBAHUS
HMHTETPAIBHBIX CXEM

3HATh!
- IPUHLUIIBI pa3pabOTKU
MHUKPOIIPOLIECCOPHBIX YCTPOHCTB.

YMETB:
- pa3pabaTbIBaTh U OTJIAXKHUBATh

IporpaMMHoe obecrieueHus Ha si3pike C
JUIsE MUKPOKOHTPOJIJIEPOB.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelbHOI  mporpamme
Hanotexnonorus B anextponuke (nanee — OIIOII), nanpaBnenust noaroroku 11.03.04 DnexTpoHuka u
HaHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OakanaBpuar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKAMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1. ITporpamMMHBIit 22 7 2 4 8 - - - - - 8 - CamocmoamensHoe usyuenue
TPUHIMI YIIPABICHUS U meopemuueckoz0 mamepuana: N3yuenue
€ro peanau3anus Pa3IMYHBIX CIIOCOOOB peaau3aliy CPeCTB
cpelcTBaMu mudposoro ynpasinenus. Mzyuenne
MHKPOIIPOLIECCOPHOH MPOrPaMMHOTO TIPHHIKIIA YIIPABICHHUS.
CHCTEMBI H3yuenue mamepuanog 1umepamypHsix
11 1.1. IIporpamMMHBIif 22 2 4 8 - - - - - 8 - UCHIOUHUKOG:
TIPUHITAIT YTIPABJICHUS U [3], ctp. 22-32
ero peajn3anus
cpencTBaMu
MHKPOIPOLIECCOPHOH
CHCTEMBbI
2 2. CtpykTypa 74 20 4 12 - - - - - 38 - Camocmonmenvroe uzyuenue
MHKPOIIPOLIECCOPHOH meopemuueckozo0 mamepuana: N3yuenue
CHCTEMBI CTPYKTYpPBI U BpEMEHHBIX MarpamMm oOMeHa
2.1 2.1. Ctpykrypa 18 4 4 4 - - - - - 6 - uH(pOpMaIKeil B MUKPOIIPOIIECCOPHOI CUCTEME.
MHKPOIIPOLIECCOPHOH H3yuenue mamepuanog iumepamypHsix
CHCTEMBI UCHOYHUKOG:
2.2 2.2. 10 4 - - - - - - - 6 - [1], cTp. 119-124
[omynpoBogHUKOBAS [2], cTp. 326-374
MaMsTh B [3], cp. 33-37
MUKPOIPOILECCOPHOI
cucreme
2.3 2.3. Ctpykrypa 14 4 - 4 - - - - - 6 -
LEHTPAILHOTO
nporeccopa
2.4 2.4. O6meH 10 4 - - - - - - - 6 -

nHdopmanueii B




MHKPOIIPOLECCOPHOU

CHCTEME
2.5 2.5. INapannensHbli 10 2 - 2 - 6
BBO/I/BBIBO/T
2.6 2.6. Pexxumbl 12 2 - 2 - 8
MPEPBIBAHUS U MPSIMOTO
JIOCTYTIA K MaMsITh
3 3. OnHOKpHUCTANBHbIE 47.7 10 8 12 - 17.7 Camocmosmenvroe usyuenue
MK meopemuueckozo mamepuana: zyuenue
3.1 | 3.1. OgHOKpHCTAIEHBIC 14 4 4 2 - 4 CTPYKTYPBI U CHCTEMHBIX PETUCTPOB
MK OJTHOKPUCTATBHBIX MUKPOKOHTPOJLIEPOB.
3.2 3.2. Monynb 6 2 - - - 4 H3yuenue mamepuanios iumepamypHnulx
CHUCTEMHOM HHTETPAIIH UCHOYHUKOB:
MK [4], cTp. 224-230
3.3 3.3. TlopTsl 18 2 4 | 6 - 6 [5], ctp. 479-491
BBO/1a/BhIBOIa MK [6], cTp. 410-441
3.4 3.4. Tloacuctema 9.7 2 - 4 - 3.7
npepsiBanusg MK
3a4er ¢ OICHKOH 0.3 - - - 0.3 -
Bcero 3a cemecTp 144.0 32 16 32 0.3 63.7
Hroro 3a cemecTp 144.0 32 16 32 0.3 63.7
4 4. Tloacucrema 34 6 6 2 - 20 CamocmosmenbHoe usyuenue
AHaJIOrOBOTO meopemuyueckozo mamepuana: Vizyuenne
BBO1a/BbIBOIa MK CTPYKTYPbI, IPUHIIUIIOB pabOTHI B OCHOBHBIX
4.1 4.1. TToxcucrema 34 6 6 2 - 20 PETHCTPOB MOYJISl aHAJIOTO-IIM(POBOTO
AHaJIOrOBOTO npeoOpa3oBaTersi.
BBO1a/BbIBOIa MK H3yuenue mamepuanos aumepamypHnslx
UCHLOUHUKOB:
[4], cp. 490-505
5 5. Iloacuctema 42 10 6 4 - 22 CamocmosmenbHoe usyuenue
peabHOTO BpEMEHH meopemuyuecko2o mamepuana: Visyaenue
MK CTPYKTYDBI, IPUHIUIIOB PAOOTHI M OCHOBHBIX
5.1 5.1. Ilopcucrema 42 10 6 4 - 22 PETHCTPOB MOACUCTEMBI PEAUTHLHOTO BPEMEHH
peabHOTO BpEMEHH MHKPOKOHTPOJLIEPA.
MK H3yuenue mamepuanos 1umepamypHsix
ucmouHuKos:
[4], cTp. 472-489
6 6. IToncucrema 68 12 12 8 - 36 Camocmosamesibhoe usyuenue




I10CJIEOBATEILHOIO
BBOJa/BeIBOga MK

meopemuuecKo2o mamepuaia. I/I3yquHe
BPEMCHHBIX IUarpaMm U OCHOBHBIX PETUCTPOB

6.1 6.1. Iloxgcucrema 34 6 6 4 - 18 - nepudepuiinpix moayneid SPI u UART.
MOCJIEI0BATEIHHOTO H3yuenue mamepuanos 1umepamypHslx
BBoxa/BeiBota MK: SPI UCHOYUHUKO8:
6.2 6.2. Iloncucrema 34 6 6 4 - 18 - [4], cTp. 520-543
MTOCJIEZIOBATEIHLHOTO
BBOMa/BeIBOIa MK:
UART
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 24 14 0.5 78 335
Hroro 3a cemecTp 180.0 28 24 14 2 - 0.5 1115
UTOro 324.0 - 60 40 46 2 - 0.8 175.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanpHble KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTalMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHast padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1. Ilpoepammmbiii npuHyun YRpAsieHus u e20 peanu3ayus cpeocmeamu MUKpOnpoOueccopHol
cucmembl

1.1. 1.1. IlporpaMMHBIi IPUHLMII YIIPABICHUS U €r0 Pealu3als CpeICTBaMU
MHUKPOIPOLIECCOPHON CHCTEMBI

1.1.1. Knaccuduxamms sneMeHTHOH ©0a3pl IUQPPOBBIX cucTeM ynpasieHus.. 1.1.2.
[IporpamMMHBIN IPUHLIMI YTIPABICHUA. .

2. 2. Cmpykmypa MUKpORpPOUECCOPHOU CUCmembl

2.1. 2.1. CtpyKkTypa MUKPOTIPOILIECCOPHOU CUCTEMBI

2.1.1. MuxkponponeccopHasi CUCTEMA: LEHTPaJIbHBIA MPOLECCOpP, MaMsTh IPOrpaMM, MaMATh
JIAaHHBIX, KOHTpOJUIephl ympasieHus nepudepueid. Tuner mamaru: [13Y m O3Y. Marucrpanmm
azpeca, JaHHbIX, ympaBieHus.. 2..1.2. HanpaBneHuss pa3BUTHUS MHUKPOIIPOLIECCOPHBIX CUCTEM:
IIEPCOHAJIbHBIE KOMIIBIOTEPBI, IIPOrpaMMHUpPYyEMBIE KOHTPOJLIEPSI, BCTPaNBacMble
crenualn3upoBaHHbIE KOHTPOJLIEPHI. MonynbHas TEXHOJIOT U npu pa3paboTke
MHUKPOIIPOLIECCOPHBIX CUCTEM: OIHOKPUCTAJIBHBIE MUKPOKOHTPOJIIEPHI, MHUKPOIPOLECCOPHbIE
cucTeMbl Ha OCHOBE HecKoubkux BUC, MomynpHO-KperTOBBIE cucTeMbl. TUTIOBBIE niepuepuiiHbIe
MOJlyJIH MUKPOIIPOLIECCOPHON CUCTEMBI..

2.2.2.2. llomynpOoBOJHUKOBAS MaMsITh B MUKPOIIPOIIECCOPHOM CUCTEME

2.2.1. Ilamate mporpamMm u mnasth AaHHbIX. [lomcucrema mamstu. O3Y u II3Y. O3V c¢
IIPOU3BOJIBHBIM JIOCTYNOM, craTtuueckue u auHamuyeckue O3Y. Ilomynpoognukoseie [I3VY ¢
MPOU3BOJIBHBIM JOCTynoM.. 2.2.2. Tumber II3Y: macouHoe, OZHOKpaTHO NPOTPaMMUPYEMbIE
MOJIb30BaTEIeM, MPOrpaMMHUPYEMBIC  IOJI30BAaTEIeM C  yIbTPa(HONICTOBBIM  CTUPAHHEM,
3JIEKTPUYECKU MPOTrpaMMUpyeMble ¢ 3ieKkTpuyeckum ctupanuem, FLASH. TumnoBeie BpeMeHHbIE
JMarpaMMbl YTEHUS U 3alMUCH UHPOPMAIIMH B TIAMSTh..

2.3.2.3. CtpyKTypa LEHTPAIBHOIO MpoLieccopa

2.3.1. Crpykrypa yHuBepcaibHoro mMukpomnpoueccopa (LITY): AJIY, akkymynarop, peructpsl
o0IIero Ha3HA4YeHHUs, CUETYMK KOMAaHJ, PErHCTp MPU3HAKOB, CXeMa YIPaBICHHUS BBIMOIHECHHEM
KOMaHIbl. BHyTpeHHsIi Maructpainb OaHHbIX. LMK BhIMOSHEHWS OAHOW KoMaHAbl.. [loHsATHA
MIPOTrPaMMHO-JIOTHYECKOW MOJIENH, apXUTEKTYPhI U 2.3.2. MPOLIECCOPHOTO sApa..

2.4.2.4. Obmen nHpopMaIreil B MUKPOIIPOLIECCOPHOM CUCTEME

24.1. Crpykrypa MHMKpPOIPOLECCOPHOM CHCTEMBI. MarucrpansbHO-MOIYJIBHBIM MPUHIUI
MOCTPOEHUS MUKPOIIPOLIECCOPHON cucTeMBbl. THUITOBBIE BpEMEHHBIE 1UarpaMMbl OOMEHa CUTHaJaMHu
B MHKpoIpoueccopHoil cucreMe. CurHanel Maructpanu ymnpasieHus.. 2.4.2. Kapra namsatu
MUKPOIIPOILIECCOPHOIN CHUCTEMBI, CEJEKTOp ajapeca. VcmomHeHue MocienoBaTeIbHOCTH KOMaHa B
pEAIbHOM BpPEMEHM, WILIIOCTpAlMsl ITOr0 MpOIecca BPEMEHHBIMH JuarpaMMmMaMH CUTHAJIOB Ha
JIMHUAX Maructpaiei. beICTpoaeCcTBIE MUKPOIIPOLIECCOPHOM CUCTEMBL..

2.5.2.5. IlapannensHbIiA BBOJ/BBIBO

2.5.1. Tloacucrema BBOna/BhIBOJIA. [loHSATHE TIOpTa BBOMA/BRIBONA. 2.5.2. PeructpoBasi Mozenb
opTa BBOJA, MOPTa BBIBOJA, JBYHAINpaBlieHHOro nopta. [loaknodeHne mopToB K MarucTpaisiM
MHUKPOITPOLIECCOPHOUN CHCTEMBL..

2.6. 2.6. PexxuMbl IpepbIBAHUS U IPSIMOTO JOCTYIIA K TaMATH



2.6.1. Tlogcuctema mpepbiBaHus. MexaHM3M IpepbIBaHUsA, Kak crnocod 3ddekTuBHOrO
pacnpesieneHusl BpeMEHH BBIYUCIUTEIBHOTO MPOIIECCa MUKPOIIPOIIECCOPHOM CHCTEMBI YIIPABIICHHS.
[Tpumepbl B3aMMOAEHCTBHS MOJICUCTEM BBOJIA/BBIBO/IA, PEAIbHOTO BPEMEHHU M IpepbIBaHus.. 2.6.2.
[Togcucrema mpsiMOro AOCTYIA K MaMSITH. .

3. 3. Oonokpucmanvuvie MK

3.1. 3.1. Onnokpucransusie MK

3.1.1. Moaynp npuHIMI HOCTPOEHUST MUKpPOKOHTposuiepa. IlpoueccopHoe siipo u Moaynau
OJIHOKPHUCTAJIBHOIO ~ MHKPOKOHTpOJUIEpA: CHUCTEMHbIE MOAYJIM, MOAYIM MaMATH, MOJYJIH
nepuepuiiHbIX  YCTPOHCTB.. PexxuMbl paboThl MUKpPOKOHTpoJuiepa. l[loip3oBaTeNbCckuili U
oTiamouHbli 3.1.2. pexxumMbl paboThl. B3anMHBIC TEpex0abl MEXAY PEKHUMaMHU. .

3.2.3.2. Moxayns cuctreMHol uarerpaunn MK

3.2.1. TpeGoBaHMs K HICTOYHUKY MUTAHUS MUKPOIPOIECCOPHBIX cucTeM. OcCOOEHHOCTH pabOThI
MHUKPOIPOLIECCOPHON CUCTEMBI MPU BKIIOUECHUU MUTAHUS, TIPHU MPOBaJaX MUTAIONIETO HAMPSKCHUS,
IpU SHEProOHE3aBUCUMOM MUTAaHUHM. AIMapaTHblE M MPOrPaMMHBIE CPEACTBA YIPABICHUS
HHEPronoTpeOICHUEM TPH pabOTe MUKPOIIPOIIECCOPHON CUCTEMBI. DJIeMEHTHas 6a3a CynepBU30POB
nutanug MK.. 3.2.2. Cucrema taktupoBanust MK. BapuanTel Mojlysield BHYTPEHHEIO U BHEILIHETO
TaKTUPOBAHMUS..

3.3. 3.3. Tloptsl BBOa/BeIBOIa MK

3.3.1. IlonsiTHE O MPOrPaMMHO-HACTPaNBAEMON MepU(EPHH, PErUCTPhl CIENUANBHBIX (YHKITHIA
(peructpel  ympaBiieHus1). Peructpel 0OCiIy)XMBaHUS  JIByHallpaBJIEHHBIX MMOPTOB.. 3.3.2.
CrenmanpHple  (YHKIUH TIOPTOB: TOAKIIOYCHHE MOITATUBAIOMIMX PETUCTPOB, YIPABICHUE
CKOpPOCTBIO TMEPEKIIOUEHHs] JMHUN IOPTOB, YIPABICHHE HArpy30YHOH CIIOCOOHOCTHIO IOPTOB.
WMuannmanu3anys MUKPOIPOIIECCOPHON CHCTEMBL. .

3.4. 3.4. Iloncucrema npepoiBanus MK

3.4.1. KonTponnep npepbiBaHUS B COCTaBE MOJYJd CUCTEMHOM HHTerpauuu. BHyTpeHHue u
BHemHue npepbiBanust MK. Tabnuia BeKkTopoB npepbiBaHUNA. ANmapaTHbIE CPEICTBA MPEPBHIBAHUS:
TUIIBI BXOJIOB 3allpOCOB, OCOOEHHOCTH HX O0OCHyXUBaHUS. MoJyllb BHEIIHErO NpPEpbIBaHUSA B
coctaBe Moayis cucreMHoi uHTerpauuu MK. Mopayns BHEIIHHMX NpepbIBAaHUN JMHUHA ITOPTOB
BBOJA/BbIBOJA.. 3.4.2. TUMNOBBIE KOHCTPYKIIMH IPOrPAMMHOTI0 KO/Ia B CUCTEMAX C MPEPBIBAHUAMHU. .

4. 4. loocucmema anaino2o06020 66o0a/evieooa MK

4.1. 4.1. IlogcucremMa a”Haaorosoro Beoaa/Beisoga MK

4.1.1 Crpyktypa u pexumsl pabotsl Moxyneit ALl B MK. TunoBoii MoJyiab BCTPOEHHOTO
ANII MK. CpaBaenue texHuueckux xapakrepuctuk BcTpoeHHbIX ALl u LIAIl u uHTErpampHbIx
cxem AIII n IAII, npennazHaueHHsix ans conpsbkeHus ¢ MK.. 4.1.2. Tunossle KOHCTpyKIUHU
MIPOrPaMMHOT0 KOJ1a B CUCTEMAaxX ¢ MOJYJISIMU aHAJIOTOBOTO BBOJIA..

5. 5. [loocucmema peanvrozo epemeriu MK

5.1. 5.1. Iloncucrema peanpHoro Bpemenn MK

5.1.1. Moayns Taiimep—cuetunk. [logcucremsl BxoaHoro 3axBara (IC) v BBIXOTHOTO CpaBHEHUS
(OC).. 5.1.2. T'eneparopsr IIUM curnana, oprammsanus L[[AIl Ha mx ocHoBe. Jlpyrue THUIIBI
Monysen TaiimepoB. CrnenuanuszupoBanssle IIIMIM renepatoper B coctae MK kiacca «Motor
Control».. 5.1.3. M3mepeHue BpEMEHHBIX HHTEpPBAJIOB U  TE€HEpalUs HUMIYJIbCHBIX

8



MOCJIEIOBATEIBHOCTEH CPEACTBAMU MOAYNSA Ipoleccopa coObITHH. TumoBble KOHCTPYKLIUHU
IIPOrPaMMHOT0 KOJIa B CUCTEMAX C IPOLIECCOPOM BPEMEHHBIX HHTEPBAJIOB. .

6. 6. Iloocucmema nociredosamenviio2o 6600a/svieooa MK

6.1. 6.1. ITogcucrema nociiegoBareibHOT0 BBoga/BeiBoga MK: SPI

6.1.1. CUHXpOHHBIE U ACHHXPOHHBIE TOCIIEIOBATEIbHBIE UHTEP(EHCHI, OCHOBHBIC MPHHIIUIIBI
obmena wuHpopmanmert. CunxpoHHbli uHTepderic SPI: crnenudukanus Quznyeckoro ypoBHS
oOmena, moayns koHTpoiutepa SPI B coctaBe MK, THMOBBIE KOHCTPYKIIMH MPOTPaMMHOIO KOJA..

6.1.2. Ilepudepuitnpie UHTErpadbHbIE cXeMbl ¢ HHTepdeiicom SPI, mpuMepsl WX MOAKIIOUEHUS K
MK..

6.2. 6.2. ITogcucrema nociiegosareibHoro BBoga/Beisoga MK: UART

6.2.1. Acunxpounsiii unrepdeiric UART: cnemuduxanus (u3n4eckoro ypoBHS, MOAYJb
koHTpoiiepa UART B cocrae MK.. 6.2.2. TunoBble KOHCTPYKLMH HPOrPAMMHOr0O Koja IJis
pabotsl ¢ kouTposuiepom UART B coctase MK..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. [Toncucrema peanbHoro Bpemenu MK;
2. ITapamtenbHbBIN BBOJ/BBIBO/I;
3. [TonynpoBoAHUKOBASI TAMATH B MUKPOTIPOIECCOPHON CUCTEME;
4. Iloacucrema npepoiBanusg MK;
5. IIporpaMMHBII IPUHIMUI YIIPABIEHUS U €r0 pealu3anus CpeICTBAMUA MUKPOIIPOLIECCOPHON
CHUCTEMBI;
6. Moy CUCTEMHOM MHTETpaluy;
7. CTpyKTypa MHUKPOIIPOLECCOPHON CUCTEMBI;
8. CTpyKTypa LEHTPaIbHOIO MIPOLIECCOpa;
9. Iloncucrema ananoroBoro BBoja/BeiBoja MK;
10. ITopte! BBOga/BeIBOIa MK
11. TTopTsl BBOAa/BeiBoAa MK;
12. Ognoxpuctansasie MK;
13. PexxuMbl ipepbIBaHUA U MIPSIMOTO JOCTYIA K MaMSITH;
14. IToacucTeMa mocieaoBaTeIL-HOTO BBOAa/BeIBoa MK
15. O6meH uHdpopmanneil B MUKPOIIPOLIECCOPHON CHCTEME.

3.4. TeMbl 1a00paTOPHBIX padoT
1. JTabopaTtopHnas padota Ne5. I[Toacucrema ananoroBoro BBoja/Beioga MK;
. Jlaboparopnas padota Ne8. [Toncuctema nocnenoarensHoro BBoaa/Beioga MK: UART;
. JJabopaTtopHas pabota Ne6. [Toacucrema peasibHOoro Bpemernn MK
. JlaboparopHas pabota Ne7. [Toncuctema nocienoBaTensHOro BBoAa/BeiBoga MK: SPI;
. JJabopaTtopHnas pa6ota Ne2. O6paboTka MaCCUBOB JJaHHBIX;
. JJaboparopnas pabota Ne4. ITopTel BBoa/BbiBo1a MK
. JJabopaTtopHnas pad6ota Ne3. [Toroku nanubix. Pa6ota ¢ daitnamu;
. JJaboparopnas pabota Nel. OcBoeHHe pabOThI ¢ KOMITUISATOPOM.

01N DN AW

3.5 Koncyabranumn

Ipynnoewie koncyromauuu no pasoeaam oucyuniunsl (1°K)

1. OOGcyxnenune Mmatepuanos o pazaeny "l[loacucrema ananoroBoro BBoaa/BeiBoga MK"



N

Ob6cyxnaenne marepuanos 1o pazneny "Ilogcucrema peansHoro Bpemenn MK"
3. OOcyxnenue marepuaioB mo paszaeny "lloacucreMa mocnenoBaTenTbHOTO BBOJA/BBIBOIA
MK”

Texyuwuii konmpoaw (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAUBUAYAJIBHOIO 3aJaHUS AJI BBIIOJHEHUS
KOHTPOJIBHBIX MEpPONpHUATUM 1o pasaeny "lIporpaMMHBIN OpUHUMIT YOPaBICHHUS U €ro
pean3anusi CpecTBaMU MUKPOIIPOLIECCOPHOI CUCTEMBI"

2. Koncynbranuu HampaBlieHbl Ha MOJTYYEHHE WHIUBUAYATbHOIO 3a/laHus Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zaeny "CTpyKTypa MUKPOIIPOLIECCOPHOM CUCTEMBI"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYEHHE WHIUBUIYATbHOTO 3a/aHUs JUIS BBIOJIHEHUS
KOHTPOJIbHBIX MEPONIpUATHIL 110 pa3znaeny "OnHokpucraibHeie MK"

4. KoHCynbTallUM HaIpaBJICHbl HA MOJTYYEHHE WUHIUBUIYATbHOTO 3a/aHUs JUISl BBITOJIHEHUS
KOHTPOJBHBIX MepornpusaTuii mo pazaeny "l[logcucrema ananoroBoro BBoaa/BeiBoga MK"

5. Koncynbranuu HanmpaBiieHbl Ha MOJyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIBHBIX MeporpusiTuii o pazaeny "[loacucrema peansnoro Bpemenn MK"

6. Koncynbranuu HampaBlieHbl HA MOJYY€HUE WHIAUBUAYAIBHOTO 3aJlaHUS AJIS BBHIOJHEHUS
KOHTPOJIBHBIX MepompusATHii mo paszneny "[loncucreMa mocienoBaTebHOTO BBOIA/BBIBOIA
MKH

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YAbTAaThl 00Y4YEHNUS 110

Howmep paznena

OneHouHOE CpeacTBo

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
THCIUTIIIMHE
WHJIUKaTOPOB cooTBeTcTBUH C 11.3.1)
(B cOOTBETCTBUU C pa3aeiaoM 1) 112]3]4[5]6
3HaTh:
MPUHIUIIBI paOOTHl MUKPOIIPOLIECCOPHBIX CUCTEM Konrponsnas padora/Konrponsuas padora Nel.
— vl CuHTaKCUC KOMaH/
Al-dmecs KonTponbrast padota/KonTponbraas padorta No2.
O06paboTKa MacCHBOB JIAHHBIX
MIPUHLIMIIBI pa3pad0TKU MUKPOIPOLIECCOPHBIX Konrponsnas padora/Konrponsaas padora Nel.
YCTPOWCTB [epudepuiinbiii ycTpoiicTBa MUKPOKOHTPOJLIEPA
JlaboparopHuas pabota/JlabopatopHas padota Ne3.
[Toacucrema mocae0BaTeNLHOTO BBO/IA/BBIBOIA
U-2mes | MK: SPI
JlaGopatopHnas pabora/JlaboparopHas padota Ne4.
[Toncucrema mocneoBaTeNFHOTO BBOIA/BBIBOA
MK: UART
Ymersb:
pa3pabaThiBaTh U OTIAXUBATh MPOTPAMMHOE JlaboparopHnas pabota/JlabopaTopHas pabota Nel.
oOecrieyeHus Ha s3bIKe acceMoepa s KomaHp1 epechuiki 1 00pabOTKU TaHHBIX
MHKPOKOHTPOJLIEPOB JlaGopatopHnas pabora/JlaboparopHas padota Ne2.
— ol Komanier 00paboTKH TaHHBIX U NIEPEX0JI0B
H-dce JlaGopatopHnas paborta/JlaboparopHas padota Ne3.
CopTupoBKa MacCMBOB
JlaGopatopHas pabota/JlaboparopHas padoTa Ne4.
IToptel BBOga/BEIBOA MK
pa3pabaTbIBaTh U OTJIAXKHUBATh IPOTPAMMHOE JlaboparopHnas pabota/JlabopaTtopHas paborta Nel.
obecrieyeHus Ha s3bike C s N-2rix-4 + |+ [Toncucrema ananorosoro BBoja/BeiBoga MK
MHUKPOKOHTPOJUIEPOB
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JlabopaTtopHnast pabora/JIaboparopHas padora Ne2.
ITogcucrema peansHoro BpeMenn MK
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIJINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Konrponbnas padora Nel. Cunrakcuc komany (KonrponsHas padora)
2. KontponpHas padorta Ne2. O6padoTka MaccuBoB JaHHbIX (KoHTponbpHas paboTa)

Dopma peanuzanuu: CmemanHas Gopma
1. JTabopaTtopHnas padota Nel. Komanas! nepecsiiku 1 00padoTku nanubix (JlaboparopHas
pabora)
2. JJaboparopnas padora Ne2. Komanael 00pab0oTKH JaHHBIX U TIepexo0B (JIabopaTropHas
pabora)
3. JlabopaTtopHas padota Ne3. CoptupoBka MaccuBoB (JIabopaTopHas paboTa)
4. JIaboparopnas padota Ned. ITopter BBoga/BeiBos1a MK (JIaboparopHas pabota)

8 cemectp

Dopma peanmszanuu: CmemanHas Gopma
1. Kontponbnas pabota Nel. [Tepudepuiinblii ycrpoiictBa MukpokoHTpoepa (Konrponsnas
pabora)
2. JJabopartopnas padora Nel. ITogcucrema ananorosoro BBoja/BeiBoja MK (JlabopaTopHas
pabora)
3. JlabopaTtopHas padota Ne2. [Togcucrema peanbroro Bpemenn MK (JIaboparopHas pabota)
4. JIaboparopnas padota Ne3. [Toncucrema nocienaoBarenbHoro BBojaa/BeiBoga MK: SPI
(JIaGopaTopHnas pabota)
5. JlabopaTtopHas pabota Ned. [Togcucrema nocnenoBarenbHoro BBoja/BeiBojga MK: UART
(JIaGopaTopHnas pabora)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsSI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ ouenxou (Cemecmp Ne7)

Oxsamen (Cemecmp Ne§)
HTorosasi oneHka 3a OCBOEHHE AMCIUIUIMHBI BBICTaBISAETCA B COOTBETCTBUM C [lonokeHnem o
0aJUIbHO-PEUTUHTOBOM CHCTEME.

B numiiom BeICTaBIIAETCS OIIEHKA 32 8 CEMECTP.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIIBI 110 TUCIUITIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Xappuc, [IpBun M. [{udposast cxemoTexHHKa U apXuTEeKTypa kommnbsiotepa = Digital Design and
Computer Architecture : [uBeTHOe u3nanue] : mep. ¢ auri. / [Jpsug M. Xappuc, Capa JI. Xappuc . —
2-e u3., uctp . — Mocksa : JIMK Ilpecc, 2018 . — 792 c. - ISBN 978-5-97060-570-7 .;

2. CmupnoB 0. A.,Cokonos C. B.,Tutos E. B.- "OcHOBbI MUKPO3JIEKTPOHUKU U
MHUKPOIPOIIECCOPHOM TeXHUKH", (2-¢ 3., ucnp.), U3marenscrBo: "Jlanp", Cankr-Iletepoypr, 2021
- (496 c.)

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

3. HoBoxwuios, O. I1. Apxutektypa OBM u cuctem : yueObHoe mocodue sl akaJeMHUECKOTO
OakanaBpuarta, i By30B 1o HamnpasieHuto 230100 "MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA",
MH)XEHEPHO-TEXHUYECKUM HarpasiieHUsM U cnienuanbHocTsaM / O. I1. HoBoxwuios . — M. : KOpaiir,
2017 . — 527 c. — (bakanaBp. Axagemuueckuii kype) . - ISBN 978-5-534-02626-9 .;

4. Happikus, A. K. HudpoBbie ycTpoicTBa 1 MUKPOIIPOIIECCOPHI : yueOHOE TocoOue JUIst By30B
paauoTexHuueckux crenuainbHocteit / A. K. Hapeimkun . — 2-e usn., crep . — M. : AKAJIEMUS,
2008 . — 320 c. — (Bsicmiee npodeccronanpHoe odpa3oBanue) . - ISBN 978-5-7695-4917-5 ;

5. Yrpiomos, E. I1. [ludposas cxeMoTexHuKa : yueOHOE TOCOOHE ISl CTYIE€HTOB HAIPaBICHHIA
654600 u 552800 "Nndopmarrka u BEIMHCIUTEIIbHAS TeXHUKA" crienraibHOCTh 220100
"BbrurcnuTeNnbHbIE MAITUHBL, KOMIUIEKCHI, cucTeMbl u ceTu" / E. I1. YrpioMoB . — 2-e u3., nepepad.
u jon . — CII6. : BXB-Ilerepoypr, 2004 . — 800 c. — (Yuebnoe nocodme) . - ISBN 5-941573-97-9 .;
6. Muxymus, A. B. [{udposie ycTpolicTBa 1 MHKPOIIPOLIECCOPHI : yueOHOE TOcoOHe [Isl By30B IO
HAIPAaBJICHUIO MTOJTOTOBKU JUINIOMUPOBaHHBIX criennanuctos 210400 (654400) -
"TenexommyHnukauun" / A. B. Muxymus, A. M. Caxues, B. . Cenqunun . — CII6. : BXB-
[TeTepOypr, 2010 . — 832 c. — (YueOHnas smreparypa st By3oB) . - ISBN 978-5-9775-0417-1 ..

5.2 JInueH3noHHOE U CBOOOIHO PACIIPOCTPAHsIEMOe MPOrPaMMHOE oecedeHue:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. KeilpVision®IDE.

5.3 UuTepHeT-pecypchl, BKI0Yas NpodeccHOHAbHBIE 0a3bl TAHHBIX U HH(POPMAIHOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udmoreka - https://elibrary.ru/

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

5. Ba3a naHHbIX )KypHaJioB u3aareabcTsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

8. ba3za maunbix Scopus - http://www.scopus.com

9. HannoHasibHasl 3JIEKTPOHHAsI OubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenra' - http://www.studentlibrary.ru/

11. ba3a nannbix IEL u3narenscrBa 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 OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemenns | Homep aynutopumn, | OcHamenne

14



HaAaNMCHOBAaHHE

VY4eOHble ayIUTOPHH
JUISL TIPOBEJICHUS
JICKIITMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIA

E-317, Yuebnas naGopartopus
AIIEKTPOTEXHUUECKHX,
PanIuOTEeXHUYECKUX
MaTepualioB U MaTepHAIIOB
AJIEKTPOHHOW TEXHHUKHU

CTOJI MPEMNoIaBaTesl, CTOM, CTYIL,
mkad, 1ocKa MeIoBasi, JIabopaTOPHBIMA
CTEH]], 000py/I0BaHKE YUEOHOE,
WHBEHTAPh YUCOHBIH

Y4eOHble ay1uTOpun
JUTSI IPOBEICHUS
MPAKTUYECKHUX 3aHATUH,
KP u KII

E-317, Yuebnas naboparopus
AIIEKTPOTEXHUIECCKUX,
PaTMOTEXHUYECKIX
MaTepUajIoB U MaTEPUAJIOB
DJIEKTPOHHON TEXHHUKH

CTOJI MpernoiaBaTesi, CTo, CTYIL,
mKad, 10CKa MenoBas, J1abopaTOpHbIN
CTEH]I, 000pyI0BaHKE YUeOHOEC,
MHBEHTaph Y4eOHBIH

VY4eOHble aynuTopun
IUTSL TIPOBEICHUS
1a00paTOPHBIX 3aHATUI

E-317, Yuebnas naGopartopus
AIIEKTPOTEXHUYECKHX,
PaaMOTEXHUYECKUX
MaTepuajIoB U MaTEpUaJIOB
AJIEKTPOHHOW TEXHUKHU

CTOJI IIpeToiaBaTesi, CTOM, CTYI,
mkad, 1ocKka MeoBasi, JIabopaTOPHBIMA
CTEH]], 000py/I0BaHKE YUEOHOE,
WHBEHTAPh YUCOHBIH

VY4eOHble ayuTopun
IUIs IPOBEICHUS
IIPOMEKYTOYHOU

aTTecTalluu

E-317, Yuebnas naGopartopus
AIIEKTPOTEXHUYECKUX,
PaAMOTEXHUYECKUX
MaTepuajIoB U MaTEpUaJIOB
AJIEKTPOHHOW TEXHUKHU

CTOJI TIPETIoIaBaTesi, CTOM, CTYI,
mkad, J0CKa MEJIOBast, JIAOOPATOPHBIH
CTEH]], 000py/I0BaHKE YUeOHOE,
WHBCHTAPh YUCOHBIH

ITomentenus mis
CaMOCTOSITETbHOM
paboThl

E-316, JlJabopaTopus kad.
"OTOMK"

cToJ1, Kad I OJIeXk b, IKad s
XpaHEHUs UHBEHTAPS, CTOJ
MUCbMEHHBIN, KOMIIBIOTEPHAS CETh C
BBIX0I0M B MIHTEpHET, 000pyI0BaHHE
CICIUAIM3UPOBAHHOE, KOMIIBIOTEP
IIEPCOHAJIBHBIN, IPUHTED

ITomentenus mis
KOHCYJIbTUPOBAHUS

E-306, JTaboparopus
KBAaHTOBOM JIEKTPOHUKH

napTa co CKaMbeH, CTOJ
IperoaaBaTesis, CTOMN, CTYJ, TIOCKa
MeJIoBasi, 9KpaH, 000PyJI0BaHUE
CIIeUATTM3UPOBAHHOE, yU4eOHO-
HarJsiHOE Tocooue

ITomemenus s
XpaHeHUs
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

E-101/19, Mactepckas kad.
"IIpom.51."
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MukponpoliecCopHble yCTPONCTBA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Kontponbnas padora Nel. Cunrakcuc koman (KorrponpHas padoTa)

JlaGoparopHas padota Nel. Komanas! nepecbuiku u 00paboTku nanHbix (JlaboparopHas pabota)
JlaGopaTtopHnas padora Ne2. Komanasl 00paboTKu gaHHBIX U niepexoaoB (JlabopaTopHas paboTa)
JlaboparopHuas pabota Ne3. CoptupoBka maccuBoB (JlabopaTopHas pabora)

Kontponbnas padora No2. O6paboTka maccuBoB naHHbIX (KoHTposbHas paboTa)

JlaboparopHuas pabota Ned. [Topter BBoga/BeiBo1a MK (JIabopaTtopHas pabota)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
pasiena AT AER Henens 4 | 5 | 8 | 12| 15 | 16
KM:
1. ITporpaMMHBIi IPUHIUT YIPABIEHUS U €TO
1 peanuzanus cpeIcTBaMU MUKPOIIPOIIECCOPHOI
CUCTEMBI
1.1. IIporpaMMHBIi TPUHIUI YIIPABJICHUS U
11 €ro peajm3anus CpeACTBAMU + +
MUKPOTIPOIIECCOPHOI CHCTEMBI
2 2. CTpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI
2.1 2.1. CTpyKTypa MHUKPOIIPOILIECCOPHOI CUCTEMBI + + + +
29 2.2. ITonynpoBOJHUKOBAs aMsTh B + +
' MHUKPOIPOLIECCOPHOM CHCTEME
2.3 2.3. CtpyKTypa HEHTpaIBHOTO IIpolieccopa + +
24 2.4. O6meH uHpOpManueii B + +
' MHUKPOIPOLIECCOPHOM CHCTEME
2.5 2.5. ITapannenbHbIN BBOA/BBIBOJ + + + +
26 2.6. PexxuMBbl pephIBaHUS U MPSMOTO JIOCTYIIa + 4 4 4
K TTaMsTH
3 3. Ognokpucransasie MK
3.1 3.1. Onnokpucransusie MK + + + +
3.2 3.2. Moaynb cuctemHoi uarerpanun MK + + + +
3.3 3.3. [lopte! BBONa/BEIBO1a MK + + + +
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3.4 3.4. Iloncucrema npepsiBanust MK

Bec KM, %:

15

20

20

20

20

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-8 JlaGoparopnas padota Nel. [Toncucrema ananorosoro BBona/BeiBojia MK (JlabopaTopHas

pabora)

KM-9 JlaGoparopnas padota Ne2. [Toncucrema peansHoro Bpemenu MK (JlabopaTopHas pabora)

KM-  JlaGopatopHas pabora Ne3. [Togcucrema mocnenoBarenbHoro BBoja/Beieona MK: SPI

10 (JTaboparopHas pabota)

KM-  JlaGopatopHas pabora Ne4. [Togcucrema nmocneaoBareinbHoro BBoja/BeiBoga MK: UART

11 (JTaboparopnas paboTa)

KM-  KonrtponsHas padora Nel. [lepucdepuiinsiii ycrpoiictBa MukpokoHtposuiepa (KonrponbHas

12 pabora)

Buja npomexyTouHOI aTTecTAlMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- KM-
Howmep S —— KM: 8 9 10 11 12
pasjena AT e Henens 4 8 12 13 14
KM:
1 4. TTopcucreMa aHanorosoro Baoja/Beisoga MK
4.1. ITogcucreMa aHaIOTOBOrO BBOA/BEIBOA
1.1 + +
MK
2 5. Iloxcucrema peansHoro Bpemenn MK
2.1 5.1. Iloxgcucrema peanpHOro Bpemenu MK + +
6. IToacucremMa mocieIoBaTeILHOTO
3
BBOa/BeIBOIa MK
31 6.1. Iloacucrema mociaea0BaTeEILHOIO + + +
BBOona/BeiBoga MK: SPI
39 6.2. Iloacucrema mociaea0BaTeILHOIO 4 4 +
) BBona/BeiBona MK: UART
Bec KM, %: | 20 20 20 20 20
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