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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HanmenoBanue o0pa3oBartesbHOI nporpaMmbl. UHTe/JIEKTyaIbHbIE CHCTEMBbI 3aIIIUTHI, ABTOMATHKHA 1
ynpaBJeHHsl JHeprocucreMamMu

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
APXUTEKTYPA MUKPOITPOLLECCOPHBIX YCTPOUCTB P3A

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

2 cemecTp - 32 yaca;

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 57,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

z Bnageney Konobpogos E.H.

HDGHOI[aBaTeJIB * MOK ¢ MaeHTuduKkatop R37467d8c-KolobrodovYN-d93f0e3 E.H. KOH06p0ﬂ0B

(LOIKHOCTB) (mozruch) (pacuupoBKa IOIIUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBoauteins Bnaenes Bonownn AA.
00pa30BaTEILHON IPOrPAMMAEI T — Ra915003b-VoloshinAA-408ebd7 3 A.A. Bomomma
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIOJITTHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3 o < CseneHva o snagensuye L3N M3K
ABCYIOIIMH BBIITYCKAIOMCH Brageneu BONOLIWH A.A.
Ka(bez[pbl WaenTudmKaTop Ra915003b-VoloshinAA-408ebd73 A.A. BOHOH_H/IH
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

TIOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHHS] AUCHUILVIMHBI. lV3ydeHne NPUHOMIOB TOCTPOCHUS MHUKPOIPOLECCOPHBIX
ycTpoiicTB peinelinoil 3amutel (MIT P3A).
3amauu IMCHMILIHHBI
- U3y4eHHEe MIPUHLIUIIOB Pa0OTH MUKPOIPOIIECCOPHBIX YCTPOUCTB M UX aPXUTEKTYPHI,
- (hopMHpOBaHKE YMEHUS CO3/IaHMsI HOBBIX YCTPOICTB HA OCHOBE MUKPOIIPOIIECCOPOB;
- IpUOOpeTEeHNE IEPBUYHBIX HABBIKOB PA0OTHI C MPOTPAMMHBIMU CpEIaMu JIJIsl pa3padoTKu
IPOTrPaMMHOTO 00eCIICUeHHS AJIs1 MUKPOIIPOLIECCOPOB;
- IpUOOpETEeHNE IEPBUYHBIX HABBIKOB IO PEAM3alMU AITOPUTMOB LU(POBOIT 00pabOTKH
CHUTHAJIOB.

dopmupyembie y 00y4aronierocsi KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIeTeHIIHH HHIUKATOPA 0CTHKEHHSI
KOMITETeHIIH
I1K-1 Cniocoben N-2nk-1 JemoHcTpupyeT 3HaThb:
PYKOBOAUTH pa3pabOTKOM yMeHue paboThI C - nu(poByr0 00pabOTKY CUTHAIIOB;
MHUKPOIPOLIECCOPHBIX MHUKPOKOHTPOJIJIEPAMH - MHKPOOJICKTPOHHYIO DJIEMEHTHYIO 0a3y;
YCTPOMCTB pPeIICHHOM - IPOTOKOJIBI MIepeauu JaHHbIX;
3aIUTHI - BHJIbI BBIYHCITUTEIBHBIX SIEP;

- OCHOBHbIE TeopeMbl byIieBoii anreopsr;
- I3MEpUTENbHBIE TIPeodpa3zoBaTelIn
AHAJIOTOBBIX YJICKTPUUECKUX BETHUYHH.

YMETb:
- IUCaTh MPOTrpaMMbI Ha
MHUKPOKOHTPOJUIEPAX U HUPPOBBIX
CUTHAJIBHBIX TTPOLIECCOPAX;

- OpraHN30BBIBATh MH(POPMAITMOHHBIN
00MeH MeXly IM(PPOBBIMU
MHUKPOCXEMaMH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
WHTennekTyalbHble CUCTEMBI 3alIUThI, aBTOMAaTUKU U yIpaBlieHus 3Heprocuctemamu (nanee — OITOIN),
HanpaBieHus: noarotoBku 13.04.02 DnekTposHepreTHka M 3JIEKTPOTEXHUKA, YPOBEHb OOpa30BaHUS:
BBICIIIEE 00Opa30oBaHue - MAarUCTPaTypa.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarel 00yueHus, MOJTy4EHHbIE IPYU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOM pabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHoBsl byneBoii 4 2 2 1 - - - - - - 1 - CamocmoamensHoe usyuenue
anreopbl meopemuueckozo mamepuana: Visyaenue
11 OcHoBsl bynesoit 4 2 1 - - - - - - 1 - JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
anreOpsl "OcHoBbl Bynesoii anreopsr”
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[2], cTp. 6-14
2 Bunst 5 2 2 - - - - - - 1 - CamocmoamensHoe usyuenue
BBIYHCIIUTEIBHBIX SICP meopemuueckozo mamepuana: Vzyuenue
2.1 Bunst 5 2 2 - - - - - - 1 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
BBIYHMCIUTENBHBIX SIIEP "Bunbl BBIYUCIUTENBHBIX Aaep"
H3yuenue mamepuanos numepamypHsix
UCOYHUKOB:
[3], ctp. 596-620
3 [Tporokousl epegayn 25 4 15 - - - - - - 6 - Camocmosamenvnoe usyuenue
JIAHHBIX meopemuyueckoz0 mamepuana: zyuenue
3.1 [Ipotokoinsl nepenadn 25 4 15 - - - - - - 6 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
JTAHHBIX "IIpoToKONBI Iepeaay JaHHbIX"
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:
[1], cTp. 20-24
4 MuxposeKTpoHHas 8 2 4 - - - - - - 2 - Camocmoamensroe usyuenue
aneMeHTHas 0a3a meopemuueckozo mamepuana: Vsydaenue
4.1 Mukpo3aeKTpoHHas 8 2 4 - - - - - - 2 - JIOTIOJHUTEILHOTO MaTepHana o pasaeny

JJIeMeHTHas 0a3a

"MHUKpORJIEKTPOHHAS JIeMeHTHas 06a3a"
H3yuenue mamepuanoe 1umepamypHoix
UCIOYHUKOG:

[2], cTp. 16-28




5 W3mepurenbHble 10 2 4 - - 4 - Camocmosamenvhoe usyuenue
npeoOpa3oBaTenu meopemuueckozo mamepuana: Visyaenue
AHaJIOTOBBIX JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
IIEKTPHYECKUX "3meputenbHBIe IpeoOpa3oBaTel
BEJIMYHMH QHAJIOTOBBIX JEKTPHYCCKUX BETMIHH"
5.1 HsmepurensHeie 10 2 4 - - 4 - Hzyuenue mamepuanog 1umepamypHsix
npeoOpa3oBaTesid UCHOYHUKOG:
aHAJIOTOBBIX [1], cTp. 27-35
EKTPHIECKHUX
BEJIMYHMH
6 Hudposas odbpadboTka 20 4 6 - - 10 - CamocmoamensHoe usyuenue
CHTHAJIOB meopemuueckozo mamepuana: Visyaenue
6.1 udporas odbpadboTka 20 4 6 - - 10 - JTOTIOJTHUTEIBPHOTO MaTepraia 1o pa3aeiny
CUTHAJIOB "Hudposas 06paboTKa CUTHAIOB"
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[4], ctp. 77-97
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 32 - 0.5 24 335
Hroro 3a cemecTp 108.0 16 32 - 2 - 0.5 57.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoewl Bynesou anzebpoi

1.1. OcHoBsl byneBoii anreOpsI
Tepmunonorusa. [uzptonktuBHas Qopma. KowbrokTHBHas Qopma. Axcuomsl byneBoit
anreOpsl. Teopembl 0HOM nepeMeHHoN. TeopeMbl ¢ HECKOJIBKUMU MEPEMEHHBIMH. .

2. Buowi sviyuciumenvuvix s0ep

2.1. Buapl BEIYUCIUTEIBHBIX SIEP
KonTpomneps! obmero naznauenus. [{ludpossie curnanbHbie mporeccopsl. [Iporpammupyembie
JIOTUYECKHE HHTETPATHHBIC CXEMBI..

3. [Ipomoxoawvl nepedayu OanHbIX

3.1. [IpoToKOIBI IEpEIAUM TAHHBIX
SPI, 12C, USART, CAN..

4. MukposiekmponHuas s1emeHmuas basa

4.1. MuKpoasIeKTpoHHasI 371eMEeHTHas Oa3a
Cnurossiii peructp. Mukpocxemsl AL, [TAIL, MynbTUILIEKCOPBI..

5. Hszmepumenvhbie npeo6pa306ameﬂu AHAN0206blX IJlIeKmMpPpU4eCKux 6eiud4ur

5.1. U3mepuTtenbHble IpeoOpa3oBaTesid aHAJIOTOBBIX 3JIEKTPUUYECKUX BETUUUH

Bxonnble mnpeoOpa3oBaTeny aHAJIOrOBBIX CHUTHalIOB C IpoMexyrounbiM TH. Bxoanble
npeoOpa3oBaTesid aHAJIOTOBBIX CUTHAJIOB ¢ poMexxyTouHbIM TT. bectpanchopmaTopHbie BXOIHBIE
peoOpa30BaTeNId aHAJIOTOBBIX CUTHAJIOB..

6. Llucdposas obpabomka cuzsHaios

6.1. lludporas 06paboTKa CUTHAJIOB
Peanuzanus punetpoB @ypre. Peanuzanus BeiiBieT GUIbTPOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. Uurepdeiic SPI;
. Unrepdeiic 12C;
. Uarepdeiic CAN;
. Uarepdeiic USART;
. I3meputenbHbIe TpeoOpa3oBaTesId aHAJIOTOBBIX JIEKTPUYECKUX BEJINYHH;
. Hudposast 06paboTka curHagoB Ha MUKpOKOHTposuiepe STM32;
. lludposas 06paboTKka CUTHATIOB Ha U(POBOM CUTHATIBHOM IPOLIECCOPE;
. ACHHXpOHHOE IPOrpaMMHUpPOBaHNE Ha MUKPOKOHTpoIiepe STM32.
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3.5 Koncyabranumn

arONE

6.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxneHne MaTepuaios 1o keiicam pasnena "OcHoBbl bynesoit anre6psr”

OO6cyxneHrne MaTepraioB 1o Keiicam pasjena "Buabl BBIMUCIUTENBHBIX saep”
OO6cyxneHre MaTepuaioB o keiicam pasaena "[IpoTokossl nepenayn JaHHBIX "
OO6cyxaeHre MaTepraloB 1Mo Keicam pasjaena "MuKpolJIeKTpOHHas dJeMeHTHas 6a3a”
OOcyxneHne MaTepuajoB IO Kedicam pazaena "M3mepurenbHble MNTpeoOpa3oBaTen
AHAJIOTOBBIX AJIEKTPUYECKUX BETUYMH"

OO6cyxneHne MaTepuanoB 1o keiicam pasnena "Ludposas o6paboTka curuaios”

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep paznena AuCIUTIIMHBI

O11eHOYHOE CPEACTBO

JUACIUATUIMHE - EI?;[TBCI) oB (B cootBercTBHH C 11.3.1) (THTI 1 HAUMEHOBAHME)
(B COOTBETCTBUU C pazjesioM 1) 8 P 1] 2]3]4]5]6
3HaTh:
U3MEPHUTEIIbHBIC TTPeoOpa3oBaTeIn JlaGopaTtopHas pabota/MI3MepuTenbHbIC
AHAJIOTOBBIX JJIEKTPUYECKUX BETUINH W/I-2nk1 + IpeoOpa30BaTeIN aHAJOTOBBIX YJCKTPHUCCKUX
P peoop p
BEJINYHH
OCHOBHBIC TeopeMbl ByseBoii anreopbl N2 JlaboparopHuas paborta/Uurepderic CAN
-ZIIK-1 +
Jlaboparopuas pabota/Uurepdeiic USART
BH/JIbI BEIYUCITUTEIBHBIX SITIEP JlaboparopHas pabota/Uuarepdeiic CAN
V-2 + JlaboparopHas padota/Uutepdeiic USART
JlaboparopHas padota/Lludposas oOpadboTka
CHTHAJIOB Ha TU(POBOM CHUTHAJILHOM IPOIeCCope
MIPOTOKOJIBI ITepeIavH TAHHBIX ni2 JlaboparopHas pabota/Uutepdeiic 12C
-ZIIK-1 +
JlabopaTtopHas pabora/UuTtepdeiic SPI
MHUKPOAJIEKTPOHHYIO 3JIEMEHTHYIO 0a3y VJT-2 + JlaGopartopHas pabota/Lludposas oOpadoTka
it CHTHAJIOB Ha IIM(POBOM CHTHAILHOM ITPOIleccope
1 poByr0 00pabOTKY CUTHAJIOB JlaGopartopHas pabota/Lludposas oOpadoTka
N/I-2nx-1 +
CUTHAJIOB Ha MUKpPOKOHTpoJuiepe STM32
YMersb:
OpraHU30BBIBATh MHPOPMAIITUOHHBIN OOMEH JlabopaTtopHas padota/lludpoBas oOpaboTka
MeXIY HU(PPOBBIMH MUKPOCXEMaMHU CUTHAJIOB Ha MUKpOKOHTpoJuiepe STM32
N/I-2nk1 + +
JlabopaTtopHas pabota/lludposas oOpaboTka
CUTHAJIOB Ha IU(POBOM CHUTHAJILHOM ITPOIieccope
MMcaTh MPOTpaMMbl HA MUKPOKOHTpPOJIEpax U JlaboparopHas paboTa/ACUHXPOHHOE
M(POBBIX CUTHAIBHBIX MPOIECCOpax MpOrpaMMHUPOBaHKE HAa MUKpPOKOHTposuiepe STM32
WA-2rcy T * JlabGopaTtopHas padorta/Uuatepdeiic CAN
JlaboparopHas pabota/Unutepdetic 12C




JlaGopaTtopHnas padora/UuTepdeiic SPI
JlaboparopHuas pabora/Uuarepdeiic USART




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. AcCUHXpOHHOE TIPOTpaMMHUpPOBaHUE HA MUKpOKOHTpoIiepe STM32 (Jlaboparopras paboTa)
2. U3mepuTtenbHble mpeoOpa3oBaTen aHAIOTOBBIX AJIEKTpUUeckuX BeanuuH (JlabopaTopHas
pabora)
3. Unrepdeiic CAN (JIaboparopHas pabota)
4. Unrepdeiic 12C (JIaboparopras padbota)
5. UuTepdeiic SPI (JIabopatopnas pabota)
6. Untepdeiic USART (JIabopaTopHas padora)
7. Hudposas 06paboTka curuanoB Ha MUKpoKoHTpoiuiepe STM32 (Jlaboparopnas padoTa)
8. Lludposas 06paboTka CUTHAIOB Ha ITU(POBOM CHUTHAIBLHOM Tporieccope (Jlaboparopras
pabora)

bannpHO-peNTHHIOBask CTPYKTYypa AUCLUIUIMHBI ABIISIETCS PUIIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasl aTTECTALUSA 10 AU CHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOM COCTaBIISIFOIIMX.

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Peibun, C. H. AnnapaTHble 3J1eMEHTbl MUKPOIIPOLIECCOPHBIX YCTPOWCTB peNIeHHOM 3aIlUThl U
aBTOMATHKH : yueOHOe 1mocodue no Kypcy "DIeMEeHTbl aBTOMAaTHYECKUX YCTPOUCTB" 1O
HarpaBJeHuto "DnekTpodHepreTuka u snekrporexuuka” / C. H. Pei6un, Ham. uccnen. yu-t "MON"
(H1Y"MDH") . — M. : U3n-Bo MDU, 2018 . — 64 c. - ISBN 978-5-7046-2089-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10549;

2. HoBuxkos lO. B.- "Beenenue B iupoByto cxeMoTexHUKyY", (2-e uzn.), UsnarenscTBo:
"MHTYUT", Mocksa, 2016 - (392 c.)

https://e.lanbook.com/book/100676;

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

4. B. I1. JIpsixonoB- "BeiiBieTsl. OT TeOpuu K MpaKTUKE: PyKOBOACTBO monb3oBarens”, (U3, 2-e,
nepepad. u gomn.), UznatensctBo: "COJIOH-ITPECC", Mockga, 2008 - (399 c.)
https://biblioclub.ru/index.php?page=book&id=227002.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. KeilpVision®IDE.

5.3 UnTepHeT-pecypchl, BKJIWYAA NPo¢eccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za gannbix Scopus - http://www.scopus.com
6. HanpoHanbHas 3JIeKTPOHHAs 0umdamoTeKa - https://rusneb.ru/

7. 93BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

8. baza nannsbix IEL uznarenscra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

9. DnexkTponnas 6udmorexka MOU (36 MIM) - http://elib.mpei.ru/login.php

10. IMopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HaAaMMCHOBaHHE
YuebHble ayIUTOPUH IS I'-1018-1, CTYJI, IKa( I JOKYMEHTOB, KOMIIbIOTEPHAS
IIPOBEJCHUS JIEKIIMOHHBIX Jlaboparopus CeTh C BbIXOJIOM B MIHTEpHET,
3aHATHN U TEKYLIETO ABTOMaTuKHU Kadeapsl | MyIbTUMEAUHHBIN IPOEKTOp, 000py0BaHUE
KOHTPOJIA P3uA> CIICLIMATM3UPOBAHHOE, KOMITBIOTEP
NEPCOHAJIbHBIIN, KOHUIIMOHED
VYyeOHble ayAUTOPUH IS I'-1018-1, CTYJ, IKa( 11 JOKYMEHTOB, KOMIIbIOTEPHAS
MPOBENCHUS JlaGoparopust CEeTh C BBIXOJIOM B MHTEpHET,
71a00paTOPHBIX 3aHATHH | ABTOMATUKHU Kadeapsl | MyJIbTUMEAUHHBIN TPOEKTOp, 000pyJ0BaHNE
P3uAD CIIELIMATM3UPOBAHHOE, KOMITBIOTEP
NEPCOHAJIbHBIIN, KOHUIIMOHED
VY4eOHble ayAUTOpUH IS I'-1018-1, CTYJ, Kad st JOKyMEHTOB, KOMIIbIOTEpHAs
IIPOBEJICHUS JlaGopatopus CETh C BBIXOZOM B MIHTEpHET,
IIPOMEKYTOUYHON ABTOoMaTHKHU Kadeapsl | MyIbTUMEAUMHBIN IPOEKTOP, 000pyJ0BaHKE
aTTecTaluu P3uAD CIIELIMATIM3UPOBAHHOE, KOMIIBIOTED
MIepPCOHAIbHBIN, KOHTUITUOHED
[Tomemenus ais J1-114, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM B
camoCTosTeNbHOM paboThl | KoMmbloTepHbIi Kiace HHTepHeT, KOMIIBIOTED EPCOHAIBHBIN
kadenpsl P3nAD
J-105, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BHIXOJIOM B
Komnretorepnslii knacc | MHTEpHET, 10cKa MapKepHasi, KOMIBIOTED
kadeaps P3uAD TePCOHAJIbHBIN

ITomentenus mis
KOHCYJIbTUPOBAHHMS

J1-108, Kabuner
COTPYIHUKOB Kad.
"P3uAD"

Kpeco pabouee, CTOJ, CTYJ, KOMIIbIOTepHAs
CETh C BBIXOJIOM B MIHTEpHET, JOCKa
MapKepHasi, KOMIIbIOTEp EPCOHATBHBIM,
TIPUHTED

J1-106, Kabuner
COTPYIHUKOB Kad.
"P3nA>"

Kpecio padouee, CTOI, CTYII, MmKad,
KOMIIBIOTECPHAA CETh C BBIXOJ0OM B I/IHTepHeT,
KOMITBIOTEP MEePCOHATBHBIN
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J1-208, ITomemienne

CTOJI, CTYJI, KOMIBIOTEDP MEPCOHATBHBIN

kadenper P3nAD
r-1018-3, PaGouee Kpecyo pabouee, CTyJ, mKad it
MOMEIIeHUE JIOKYMEHTOB, KOMIIBIOTEpHAs CETh C
COTPYJHUKOB BbIX0ZI0M B IHTEpHET, KOMITbIOTEP
kadenper P3nAD NIEPCOHAJIbHBIN, KOHIUIMOHED
IMTomemenus misa J-103/2, Cxnan KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
XpaHeHHus 000pyJOBaHUS kadenper P3nAD 000pyI0BaHUE CIICIUATU3NPOBAHHOE

1 y4eOHOro MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ApXUTEKTypa MUKPOIPOLIECCOPHBIX YCTporcTB P3A

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Hnrepdeiic SPI (JJabopaTtopHas padota)

KM-2 Hnrepdeiic USART (JIabopaTopHas pabora)

KM-3 Hnarepdeiic 12C (JlabopaTopHas pabota)

KM-4 HUnrepdeiic CAN (JIabopaTopHas pabora)

KM-5 AcunxpoHHOE nmporpaMMupoBaHue Ha MUKpoKoHTpoiiepe STM32 (JIaGoparopHas paboTa)

KM-6 H3MepurtensHbie MpeoOpa3oBaTeIN aHAJIOTOBBIX JIEKTPUYECKUX BemuuH (JlaboparopHas
pabora)

KM-7 Iludposas o6paboTka curHaaoB Ha MukpokoHnTposuiepe STM32 (JIabopaTopHas pabora)

KM-8 Iludpoas oOpaboTka CHTHaIOB Ha IIU(POBOM CHTHAJILHOM Tporieccope (JlabopaTopHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paszen KM: 1 2 3 4 5 6 7 8
paznena JUCUHUTIIIUHBI Henens 3 5 7 9 11 12 13 15
KM:
1 OcHoBbl byneBoit anreOpsl
11 OcHoBsl byneBoii anredpsl + + + + +
2 Bupl BBIYHCTUTENBHBIX AP
2.1 Buibl BEIUMCITUTENBHBIX A1IEP + + + + + +
3 [TpoTokomnbl epenayn TaHHbIX
3.1 [IpoToKoOmBI Iepeaun TaHHbIX + + + +
4 MuUKpOo3IeKTpOHHAS dJIEMEHTHAS
0aza
41 MUKpOIIEKTPOHHAS dJIEMEHTHAS + 4 4 + N +
0aza
N3mepurenbHble
5 npeoOpa3oBaTeI aHaJIOTOBBIX
IICKTPUUYCECKUX BEITNINH
W3meputensHble
5.1 npeoOpa3oBaTeu aHAJIOTOBBIX +
DIIEKTPUYECKUX BEITMYUH
6 [{udposas 06paboTKa CUTHATIOB
6.1 [udposas 06paboTKa CUTHAIOB + +

13



BecKM,%:| 15 | 15 | 15 | 10 | 10 | 10 | 15 | 10 |
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