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1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUILUINHBI SBIsIETCS] OPMHUPOBAHKE Y CTYACHTOB 3HAaHUN M YMEHUII B
001aCTH COBPEMEHHBIX MUKPOIIPOIIECCOPHBIX CUCTEM, TPUEMAX UX IPOECKTUPOBAHUS U

AKCIUTyaTaluu

Kparkoe conep:xanue 1ucCUNIMHBI

TpeboBanus K MUKPOIIPOILIECCOPHBIM cucTeMaM. x kimaccudukarus. AHanoro-1u@possie
npeoOpazoBarenu [{udpo-ananoroseie mpeodpazoarenu OOpMUPOBAHIE BPEMEHHBIX
VMHTEPBAJIOB C MOMOIIBIO TaiiMepoB [locnenoBarenbHble KOMMYHUKAMOHHBIE

untepdeiicel USART, SPI, 12C, CAN

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHUILINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

[1K-4 CniocoGeH oprann3oBaTh U BBIIOIHSTH
IIPOEKTUPOBAHUE, YIIPABICHUE U DKCILTyaTal[HI0
THOPUAHON SHEPTeTUYECKON YCTAHOBKH ISl CUCTEM
JIEKTPOCHAOKEHUS

3HaeT: CrOCOOBI KOHTPOJISI TEXHUYECKOTO COCTOSTHHSI
MUKPOITPOLIECCOPHBIX CUCTEM YIIPABICHUS

'YMeeT: KOHTPOIMPOBATh TEXHUUECKOE COCTOSHUE
MUKPOITPOLIECCOPHBIX CUCTEM YIIPABICHUS

lIMeeT MpakTUYEeCKUN OIBIT: UMEET OIBIT
OCYILIECTBJICHHS] KOHTPOJII TEXHUYECKOTO COCTOSTHUS
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABICHMUS

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIIecTBYOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeveHb MOCIECTYIOMUX AUCITUTLINH,
BUJIOB paboT

CucTeMBl aBTOMAaTHYSCKOTO YHpaBJICHUA
TI/I6pI/II[HBIX SHEPTECTUICCKUX YCTAHOBOK,
SHCKT];)I/I‘IGCKI/IC MAalIuHbI I FI/I6pI/I)1HI)IX
OHCPICTUUCCKUX YCTAaHOBOK

'YCTONYMBOCTD 3JIEKTPOIHEPTETUUECKUX CUCTEM,
Jlucneruepusaiys paboThl THOPUIAHBIX
HPHEPTrEeTUYECKUX YCTAHOBOK B JIEKTPOIHEPIETHKE,
Peneiinas 3amuTa B 2JIEKTPHUECKUX CETAX C
rUOPUTHBIMU YHEPTETUYECKUMH YCTAaHOBKAMHU,
[TapannenbHas paboTa THOPUAHBIX SHEPTETHUECKUX
YCTAHOBOK C AJIEKTPUUECKUMHU CETIMH,
[TapamtensHas paboTa rHOPUTHON YHEPTETUIECKOM
YCTAHOBKH,

[Ipon3BoACTBEHHAS MTPAKTHKA (SKCILTyaTaIl[HOHHAs)
(3 cemectp)

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HCO6XOI[I/IMI)IM
IIpH OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpHOGpeTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

SHCKTpI/I‘ICCKI/IC MalllWuHBI AJIA FI/I6pI/II[HLIX
OHCPIrCTUUICCKUX YCTAaHOBOK

3HAeT: MPUHIIUIIBI IEHCTBUS COBPEMEHHBIX THIIOB
DIIEKTPUYECKUX MALINH ITOCTOSHHOTO U
MEPEMEHHOTO TOKa, 0COOEHHOCTH UX KOHCTPYKLUHU
U XapaKTEPUCTUKN YMEET: UNTATh JIEKTPUUECKHE

CXEMbI C IPUMECHCHUEM JJICKTPUICCKHUX MAlllWH,




WCTIOTB30BATh MOMyYCHHBIC 3HAHUS [P PEIICHUN
NPaKTUYECKHX 33139 M0 HAJIAJKE, UCTIBITAHUSIM U
OKCIUTyaTallly AIIEKTPUIECKUX ManH Mmeer
MPaKTUYECKHIA OTIBIT: BIaJIeeT HABBIKAMU PacCUeTOB,
aHaJIM3a PEKUMOB PabOTHI U XapaKTEPUCTUK
DIIEKTPHUYECKUX MAIIWH, HAalIPaBJICHHBIX HA
noBbIIeHHE () (HEKTUBHOCTH PabOTHI THOKUX
IPOM3BOJCTBEHHBIX CUCTEM

CHCcTEeMBl aBTOMaTHYISCKOTO YHpaBJICHUA
I‘I/I6pI/II[HBIX SHEPTCTUUCCKUX YCTAHOBOK

3HAEeT: OCHOBBI YCTPOWCTBA U IPUHIIUIIBI ICUCTBUSA
CHCTEM aBTOMATUYECKOI'O YIIPaBJICHHUS;
COBPEMEHHbBIE U NEPCIIEKTUBHbBIE TEHICHIIUN
pa3BUTHUS CUCTEM aBTOMAaTHYECKOTO YIIPABJICHUS
SHEPreTHUYECKMMH YCTaHOBKaMH YMeeT: paboTarh ¢
TEXHUYECKOM JTUTEpaTypoit 1 HHPOPMALIMOHHBIMU
0azaMu 1O MOUCKY U MPOBEPKE MyTeH
COBEPLIECHCTBOBAHUS CUCTEM aBTOMAaTUYECKOTO
YIpaBJIeHUS; TPUMEHATh B IPAKTUYECKOM
NESTEIIBHOCTH METO/IbI pacueTa, IPOEKTUPOBAHUS U
MCCJIETOBAHUN CUCTEM aBTOMATUYECKOTO
yrpasieHus Mmeer npakTH4eckuil OmbIT:
HACTPONKHU U HaJIaJJKU CUCTEM aBTOMAaTHYECKOTO
YIPaBIEHUS YHEPTeTUUECKUMHU YCTaHOBKAMU

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboThl
Pacnpenenenue o cemectpam
. Bcero B yacax
Bun yuebnoit paborer 9acoB Howmep cemectpa
2

OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 72 72

Ayoumopnvie 3aHAmusL: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIxX 3aHsaTui (I13) 16 16
JlabopartopHsbie padoTs! (JIP) 0 0

Camocmosmenvnas paboma (CPC) 35,75 35,75
IlonroroBka k 3a4ety 35,75 35.75

KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 4,25 4,25

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

No 0 O6beM ayIUTOPHBIX 3aHITUN MO BUJIaM B 4acax
alMEHOBAHUE PA3/IeNIOB TUCIUILUIMHBI
pasnena P Bcero JI 113 JIP
1 [DneMeHThl MUKPOIPOLECCOPHBIX CUCTEM 32 16 16 0

5.1. Jlekuum




Ne Ne Kon-Bo
nexum{pasena HaumeHnoBaHMe Win KpaTKoe CofiepKaHUe JEKIIMOHHOTO 3aHATUS 4ACOR
1 1 [TpebGoBaHMs K MUKPOIIPOLIECCOPHBIM cucTeMaM. VX kimaccudukanus 2
2 1 [Ananoro-uugpoBsie IpeodpazoBaTeau 2
3 1 [Hudpo-anamoroBeie mpeodpazoBaTeIn 2
4 1 |®opMupoBaHrE BpEMEHHBIX HHTEPBAJIOB C IIOMOLIBIO TAIMEPOB 4
5 1 |[locnenoBarenbHble koMMyHuKanmonHble nHTEpdeiricesl USART, SPI, 12C, CAN 6

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
sansuspasiena HaumeHoBaHMe niM KpaTKoe CoJepKaHUE MPAKTUYECKOTrO 3aHATHUS, CEMUHApa BO
4acoB
1 1 3yueHue cpebl IpOrpaMMHUPOBAHUS U OTIa KM MUKPOKOHTPOJIJIEPOB 4
ATMEGAR8535
2 1 [[Toptel BBOga/BEIBOJIA MUKpOKOHTposuiepa ATMEGAS8535 4
3 1 |Peructp cocrosiuust SREG 4
4 1 dopmupoBaHue BPEMEHHBIX MHTEPBAJIOB H ICHEPHPOBAHNE HMIYILCHBIX 4
[10CJIEJ0BATEIbHOCTEN
5.3. JlabopaTtopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Bremonnenne CPC
Criucok nureparypsl (¢ ykazaHUEM Koin-
[Monsun CPC pas3zernos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
[ToaroroBka K 3a4eTy OCHOBHasi JJUTEpaTypa 2 35,75

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHs TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpons xauecTBa ocBoeHUs1 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH AESITENIBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

KOHTPOJIb pabora 1

CXeMBI, U300paxkeHus, GopMyIbl, BRIPAKECHUS,
Ta0JINIbI, TOCTPOEHBI BCE rpapuku U

JruarpaMmal, CACJIaHbI H606XO,Z[I/IMBI€ BBIBO/JIBI, 2

Haspanue Y un-
No | Ce- Bun Makc. ThIBa-
KOHTpoJIbHOTO(Bec [Topsinok HauncneHus: 6awioB
KM|mectp| KoHTpoOJIs NS Oamn eTcs
porp B [1A
B mpoliecce 3amuThl OIICHUBAIOTCS CIEAYIOLUE
[MOKa3aTesd U HAYUCIISIOTCS OalIbl:
. a) MOJIHOTA COJIepKaHus oTyeTa: 3 Oaia — eciu
Texymuii |mpakTUyecKas
1 2 1 | 10 [B oTueTe MpUBEACHHI BCe TpeOyeMbIe OMMCAHMUS, [3a4ET




0asuia — eciIM OTCYTCTBYIOT HEKOTOPBIE
MOsICHEHUs1, OPMYITbI WM BBIKJIAJIKH; B
OCTaJIbHBIX CiTydasx — 1 Oar;

0) MpaBUILHOCTh U 000CHOBAHHOCTH BHIBOJIOB B
oTtyeTe: 1 O0auI — eCau BBIBOIBL,
c(hopMyTHpOBaHHBIE CTYICHTOM, HE TPEOYIOT
BHECEHUSI UCIIPABJICHUI MM KOPPEKTUPOBOK CO
CTOPOHBI NpenoAanares, uHade 0 0amios;

B) KauecTBO oopMiIeHUs oTueTa: 1 Oamn — ecnu
oTyeT 0pOpPMJIEH aKKypaTHO ¢ COOTIOCHUEM
BCcex TpeboBaHui, nHave () 6amios;

') OTBET Ha BOMPOC MpemnoaBarens: 5 0amioB —
€CJIM JIaH NPaBUJIbHBINA Pa3BEPHYTHIN OTBET; 4
0asia — eciii OTBET HEAOCTAaTOYHO PAa3BEPHYT; 3
0ajuta — eciM OTBET HE BEPEH, HO CTYACHT CMOT
MPAaBUJIBHO OTBETUTH
TOTIOJTHUTEIBHBIN/HABOSAIINN BOIIPOC; B
ocTaJIbHBIX cirydasx 0 6anos.

OTueT cuuTaeTcs 3alUIIEHHBIM, €CITH CTY/IEHT
HaOpas He MeHee 6 6amoB (60%).

Texymmii
KOHTPOJIb

TIPAKTHYECKAsT
pabora 2

10

B miporiecce 3anuThl OIEHUBAIOTCS CIIETYIOIINE
MOKa3aTeNId U HAUUCIIAIOTCS OalIbl:

a) MOJIHOTA CoJlepKaHus oTyeTa: 3 Oaia — eciu
B OTYETE MPUBEIECHBI BCE TpeOyeMble ONUCAHUS,
CXeMBI, U300paxxeHus, GopMyIbl, BRIPAKEHHUS,
TaOJIHIIBI, TOCTPOEHBI Bce TpaduKu U
arpaMMBl, C/IeJIaHbl HeOOXOUMBbIC BBIBOJIBL; 2
0ajuta — eciIM OTCYTCTBYIOT HEKOTOpBIE
MOSICHEHUSI, (POPMYJIBI T BBIKIIA/IKH; B
OCTaJIbHBIX CiTydasx — 1 6amr;

0) MPaBUILHOCTh 1 000CHOBAHHOCTH BHIBOJIOB B
otuere: 1 6ay1 — ecau BBIBOBI,
c(OpMyYIUPOBAHHEIE CTYIEHTOM, He TPeOyIOT
BHECEHHsI UCIIPABJICHUI WU KOPPEKTUPOBOK CO
CTOpPOHBI MpenonaBares, nHade 0 0anos;

B) KauecTBO o(opMiIeHUs oTueTa: 1 Oann — ecnu
oTueT 0OPMJIEH aKKypaTHO C COOTIOCHUEM
BCcex TpeboBaHui, nHave ) 6amios;

') OTBET Ha BOIPOC Mpenojanaress: 5 6anaoB —
€CJIM J1aH TPaBUIIbHBINA pa3BepHYTHINA OTBET; 4
0aJuta — eciM OTBET HEJJOCTATOYHO Pa3BEPHYT; 3
0asuta — eciM OTBET HE BEPEH, HO CTYAEHT CMOT
MPaBUIHHO OTBETUTh
TOTIOJTHUTEIBHBIN/HABOAIINN BOIIPOC; B
OCTaJbHBIX cirydasx 0 0asioB.

OTueT cuuTaeTCs 3alUIIEeHHBIM, €CITH CTY/IEHT
HaOpas He MeHee 6 6amoB (60%).

3a4CT

ITpome-
JKyTOYHAas
arTecTanus

3a4ecT

20

[Ipu HETOCTaTOUHOM W/WITH HE YCTpauBaroIen
CTYJICHTa BEJINUMHE PEHTHHIa EMy MOXET OBITh
[peI0KEHO MPONTHU TECTUPOBAHUE TIO
OCHOBHBIM pa3/JesiaM JUCHMILINHBL Tect
cocTout u3 20 BOMPOCOB, MTO3BOISIONTNX
OLIEHUTH C(HOPMUPOBAHHOCTH KoMIeTeHui. Ha
oTBeTHI OTBOAUTCS | vac. [IpaBUIbHBIN OTBET Ha
BOIIPOC COOTBEeTCTBYET 1 Oamty. HenmpaBuiibHbIH
OTBET Ha BOIPOC cooTBeTcTBYET () OasIoB.

3a4CT




MakcuMaTbHOE KOJTMYeCTBO 0aIIOB 3a
MMPOMEKYTOUHYIO arTecTaluio - 20 6amios.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOUHON TIporeaypa NpOBeICHNS Kpurepun
P ! P Pt OLICHUBAHUS
aTTeCTaIlK

Ha 3auere nponcxoauT OLlEHUBAHKE 3HAHUN, YMEHUN U
MPUOOPETEHHOTO OMbITA OOYYAIOIIUXCS 110 AUCHUIUTMHE HA OCHOBE
MOJIYYEHHBIX OIIEHOK 32 KOHTPOJIbHO-PEUTHHTOBBIE MEPOIIPUSTHS
TeKyI1ero KoutTpons. [Ipu HemocTaTouHoM u/unu He

yCTpauBaloIIel CTyIeHTa BEIMIMHE PEHTHHTA €My MOXKET ObITh |B COOTBETCTBUU C
3a4er MPEIOKEHO TPOUTH TECTUPOBAHUE IO OCHOBHBIM pazzaenaMm  [om. 2.5, 2.6
JUCLUIUIMHBL. B pe3ynbrare ckiaapBaeTCsi COBOKYITHbINA peUTHHT |[lonoxkeHust

CTYy/IeHTa, KOTOPBII MPOCTABIAETCS B BEAOMOCTb U 3a4ETHYIO
KHIKKY CTy[eHTa. 3auyTeHo: BennunHa peituHra oOydaronierocs
0 TUCIMIUIMHE Oobie win paBHO 60 %. He 3auteno: Bennuuna
peiiThHra o0y4aromierocs o IUCHUIUIMHE - MeHee 60 %.

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

Ne
KommereHnuu Pesynbrarsl 00yueHus KM
1213
K4 3HaeT: CI0COOBI KOHTPOJIA TEXHUYECKOTO COCTOSHMS MUKPONPOLECCOPHBIX CHCTEM | | |
yIpaBICHHs
K4 VMeeT: KOHTPOJIUPOBATh TEXHHYECKOE COCTOSTHUE MUKPOTIPOIIECCOPHBIX CHCTEM NAR
yIpaBJIeHHs
K4 VIMeeT NPaKTHYECKHiA OTBIT: MMECT OIBIT OCYLIECTBICHHS KOHTPOJIA TEXHHYECKOro | | |
COCTOSTHUSL MUKPOTIPOLIECCOPHBIX CUCTEM YIIPABJICHUS

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1.  Toxxaiim P. JI. Mukpompomeccops : Kypc u ynpaxxkuenus / P. JI.
Toxxaiim ; nep. ¢ anni. B. H. I'paceBuua, JI. A. npsmenko. - M. :
Oueproaromusnar, 1987(1988). - 336 c. : ui.

0) OononHumenbHas IUmepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANLL NO OUCYUNTIUHE, UMeIowuecs: 8 budiuomexe:
He mpenycmoTtpenbt

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:




1. Xycaunos P.3., KauanoB A.B. [IporpammMupoBaHrne MUKPOKOHTPOJIIEpA
ATmega 8535 Ha accemOnepe: MeToauyeckue yKka3aHus K BBITTOJHEHHUIO
1ab0paTopHBIX padoT.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1. Xycaunos P.3., Kayanos A.B. [IporpammupoBaHre MUKPOKOHTPOJLIIEpA
ATmega 8535 na accembiepe: Meronuyeckue yka3aHus K BHITTOJTHCHHIO
1a00paTOPHBIX PaOdOT.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Bun peeypeas | bubmuorpadudeckoe onrcanue
TUTEpaTyphbl JNIEKTPOHHOM
bopme
MUKpOIpOLIECCOpHAsl peieiiHas 3aIUTa U aBTOMATHKA
DNeKTPOHHO- DIIEKTpUYECKUX MaluH : yuyebHnoe nocobue / U. JI. Kyzpmun, U.
1 OcHoBHast oubnuoreyHas 1O. UBanos, 10. B. IluckoBanxkuii, [[. ®. ['ybaeB. — Ka3zans :
uTeparypa cucTeMa KI'DYV, 2021. — 125 ¢. — Texkcr : 31eKTpoHHbIi // JIaHb :
n3natenbcTBa JIaHbPIEKTpOHHO-0MOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/215153
MukporipolieccopHasi TEXHUKA B AJIEKTPOCHAOKEHHH : yueOHO-
DIEKTPOHHO- meToamueckoe mocoodue / A. C. Tony6kos, B. M. ®ununmnos, U.
JlononHuTENBHAS |OMOTMOTEUHAS E. Yeptkos, C. O. ITonropnas. — Owmck : OMI'VIIC, 2020 —
2 .
MTepaTypa cucreMa Yacte 1 — 2020. — 31 c. — TekcT : anekTpoHHbI // Jlass :
n3naTenbcTBa JIaHbPIEKTPOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165638
Tpunonsckuii, I1. 9. MukpormnpoueccopHasi TEXHUKA B
ONEeKTPOHHO- ]
NomonuuTenbHas [GubmHOTeHAs MEXaTpOHUKE U POOOTOTEXHHKE : MeToANYecKue ykazanus / I1.
3 . Tpunonsckuii. — Mocksa : PTY MUPOA, 2022. — 40 ¢. —
nmuTepaTypa cuctema ] . )
narensersa JTams Texct : anexkTpoHHbIil // JIaHb : 37eKTpOHHO-OMOIMOTEUHAs
A cuctema. — URL: https://e.lanbook.com/book/310793

[Tepedyens ncmoaL3yeMOro MporpaMMHOTO 00eCTICUeHHUS:
Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her
8. MarepunajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUIITHHbI

He nipenycmorpeno




