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Heau n 3a1a4u 0cBOeHMS TMCUMILINHBI «YIpaBjeHHe MUKPOKOHTPOJIepaMH,
MHKPONPOLECCOPHASI TEXHUKA

- llenpi0 OCBOEHHUS AMCHMIUTUHBI SBISETCS (POPMHUPOBAHUE Y CTYACHTOB
TEOPETUYECKHUX 3HAHUM U MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIS:

- OKCIUTyaTallud U TEXHUYECKOTro OOCTY>KMBaHUS MHUKPOKOHTPOJUJICPHBIX U
MUKPOIPOLIECCOPHBIX CUCTEM, HCIONb3yeMbIX B cdepe uHOOPMAIMOHHON
0€30MacHOCTH U aBTOMAaTU3AIUH 3alUIIEHHBIX O0BEKTOB;

- pa3pabOTKH MNPOrpaMMHOrO OOECHeYEeHUs: I MHKPOKOHTPOJIEPOB C
y4eTOM OCOOEHHOCTEH apXUTEKTYphl U OTPAaHUYECHUI anmapaTHOM miIaTGopmsli;

- NPOEKTHPOBAaHUA U  TMOCTPOCHHS  MHUKPOIPOLIECCOPHBIX  CHUCTEM
VOpaBJIEHUS, BKJIOYAas CpPEICTBA MOHHMTOPUHIA, YHPABICHUS JOCTYIIOM H
o0ecrniedyeHrs yCTOMYUBOCTH K BHEIIIHUM BO3JICHCTBUSIM;

- MHTErpalMd MUKPOKOHTPOJUJIEPHBIX pEIIEHUH B HH(POPMALIMOHHBIE

CHCTCMBI C LCJIBIO ITOBBINICHUA UX YCTOﬁqHBOCTH U 3alUIIEHHOCTH.

0O06001eHHbIE TPYAOBBIE (PYHKIUH Tpynosbie pyHKkuumn

Kon HaumeHnoBaHue Ypoge HaunmenoBanue| Kox |YpoBensn

- HaHMe¢HOBA Hb KBaJH (moxypos
HMe (pukan un €Hb)

npodeccroH KBaIM Yy
aJIbHO I'0 Kaluu

- Koam

- CTaHaapTa

06.026 CucremHslii D |O6cnyxuBanue  cep- 6 Bemonnenne pa6or mno| D/01.6 6
aIMHHUCTPATOP HH- BEPHBIX  OIEPaIHOH- BBISIBJICHHIO "
(bOopMaIMOHHO- KOM- HBIX CHCTEM YCTpaHEHHIO
MYHHKAIHOHHBIX CHC- nH(OpPMAIHOHHO- HETUITUYHBIX UHIIH-
TemM KOMMYHUKAIIMOHHON JICHTOB, BO3HHMKAIOIIUX B
CHCTEMBI cepsep- HBIX
OTIEPAIMOHHBIX CUCTEMAxX
UHQOPMAaITHOHHO-
KOMMYHHKaIMOHHOM
CHCTEMBI

IMpoBenenne ananusa u D/02.6 6
ompejene- HUue OCHOBHBIX
OPUYHH CIIOYKHBIX
npo6ieM, BO3HUKAOIINX
Ha  cepBepax M B
CepBEPHBIX

OMEPAIMOHHBIX CHCTEMAX

Brinonnenve D/03.6 6
[TAHAPOBAHMS pe-
3epBHOTO
KOITHPOBAHUS,

apX¥WBH- pOBAHHUA U
BOCCTAHOBJICHUS KOH-
(durypanud cepBepoB U
CEPBEPHBIX
OTIEPAIMOHHBIX CHCTEM




[InanupoBanue
W3MEHEHUH Ma-paMeTpoB
paboOTBl  CEepBEpOB W
CEpBEPHBIX
OIIEPALIMOHHBIX CUCTEM

D/04.6

BrinoHeHe 0OHOBIICHYS
MIPOrPaMMHOTO

obecrieueHus cep-
BEPHBIX  ONEPALMOHHBIX|
CUCTEM

D/05.6

IIporno3zuposanue

BIIUSHHUS  BHEUIHUX U
BHYTPEHHUX BO3JECUCTBUM
Ha TOBEJCHHUE CEPBEPHBIX|
OINEpPaIIOHHBIX CUCTEM

D/06.6

IIporno3upoBanue
MTOTPEOHOCTH B
U3MCHEHUH 00BeMOB
HEOOXOJMMBIX PECYPCOB
TSt obecrieuenns oOecrie-
peboitHo paboTsl
CEPBEPOB U CEPBEPHBIX
OTIePAIIOHHBIX CHCTEM

D/07.6

[InanupoBanue u
npoBefieHHe paboT 1o
pacnpe/elICHHIO
HAarpy3Ku MEXIY|
AMEIOIIUMHCS
pecypcami, CHSITHIO
Harpy3KH Ha CEpBEpbl H
CepBEPHBIC
OICPAIIMOHHBIC CHUCTEMBI
nepesn MpOBEICHHEM!
periIaMEHTHBIX

pador,

BOCCTAHOBJICHUIO
IITAaTHOM CXEMBI
paboThI B citydae cOOCB

D/08.6

Onpenenenne
noTpeOHOCTeH B TIpH-
oOpeTeHuu
CHELUAIN3UPOBAHHBIX
CPEACTB  KOHTpPONS U
TECTUPOBAHHS CEPBEPOB H
CEepBEPHBIX
OTIEPALMOHHBIX CHCTEM

D/09.6




MecT0 yueOHOM TUCUMILIMHBI B CTPYKTYpPe OCHOBHOM MPodeCCHOHAILHOM
00pa3oBaTeJIbHON NMPOrPAMMBI
Jucuuriaa «YTpaBiaeHHE MHUKPOKOHTPOJUIEPAMHU, MHUKPOMNPOLIECCOPHAs
TEXHUKa» OTHOCUTCS K PO(PEeCcCCHOHANBbHOMY LUKITY AUCIUILUIMH, IO BbIOOpPY. Jlis
OCBOCHHMS JaHHOW JMCIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U KOMIIETEHIIUH,
MOJIyYCHHBIC OOyJaromuMucs  Opu  u3ydeHnn  kypca  «MHpOopMaTukay,
«S13b1KH IporpamMMupoBaHusy. [uciuruiiHa oOecriednBaeT H3ydyeHUe AUCIMILINH
po(hecCHOHABHOTO U CIIEUATBHOTO IIUKIIOB.
B pe3yabTare 0CBOeHMS TUCHUILINHBI 00Y4AIOIIUICS JOJIKEH:
3HaTh:
e APXUTEKTYPY U NPUHIHUIBI PYHKIIMOHUPOBAHUSI MUKPOKOHTPOJJIEPOB,
MHUKPOIIPOLIECCOPOB ¥ BCTPOEHHBIX CUCTEM;
¢ OCHOBBI B3aUMOJEICTBUS allllapaTHOrO U MPOTPAMMHOT0 00ecIeyeHus
MHKPOIPOLECCOPHBIX CUCTEM;
o TPUHIUIIBI TOCTPOCHUS 3AUTUIIEHHBIX CHCTEM YIIpaBJeHUs Ha O6a3e
MHKPOKOHTPOJIJIEPOB;
e 0COOCHHOCTH IPUMEHEHUSI MUKPOKOHTPOJUIEPOB B CUCTEMAax KOHTPOJIS JIOCTYTIa,
MOHUTOPHWHTA U IPYTUX 337a4 UHPOPMAIIMOHHOM 0€30MMacHOCTH.
YMmers:
¢ MPOEKTUPOBATH U PEATU3ZOBBIBATH MUKPOKOHTPOJUIEPHBIE CUCTEMBI YIIPABJICHUS;
e MPOrpaMMHUPOBATH MUKPOKOHTPOJUIEPHI C HCIIOJIB30BAHUEM SI3BIKOB BBICOKOTO U
HU3KOTO YPOBHSI;
e HacTpaumBaTh U KOHPUTYpUPOBATH MUKPOIPOLIECCOPHBIE CUCTEMBI M X
KOMITOHECHTHI,
¢ HCIOJIb30BATh OTJAJOUYHbIE CPEJACTBA U HHCTPYMEHTHI MOJICTUPOBAHUS
BCTPOCHHBIX CUCTEM;
« o0OecrnieunBaTh O€30MACHOE B3aMMOICHCTBUE aNlapaTHBIX U MPOTPAMMHBIX
KOMITOHEHTOB B paMKax MH(GOPMAIIMOHHON CUCTEMBI.
Baagers:
¢ OCHOBHBIMHM METOAAMU MPOEKTUPOBAHUS U OTJIAJIKU MUKPOKOHTPOJIEPHBIX
CUCTEM;

¢ HaBBIKAMU NPOrPAMMHPOBAHUS MUKPOKOHTPOJIJIEPOB, BKJIIOYas paboTy ¢



npepbIBaHUsIMU, TaliMepamMu, nHTepdelicaMu BBOJa-BbIBOA;
¢ CpEACTBaMHU MHTETPAII MUKPOIIPOILIECCOPHBIX MOAYJIEH B OOIIYIO apXUTEKTYPY
uHGOPMAIIMOHHON CHCTEMBI C YU€TOM TPeOOBaHUN OE30MaCHOCTH.
IIpouecc u3y4yeHHs] UCHMILIUHBI HampaBJieH HA  (hopMHpOBaHuUe

CJCAYIOUIMX KOMIIETEH UM :

IK-7. Cnocoden k koMmyHuKanuu 1 koonepauuu B | IIK-7.1 3narb: ocHOBHBIE

uupposoii cpene, HCNOIB30BAHUIO PA3JIHYHBIX XapaKTePUCTUKH KOMMYHHKAIMOHHBIX
LM (POBBIX CPEACTB, O3BOJISIOLIUX BO npoueccos B Hu(poBoii cpeae, BKIOYASA
B3aMMO/IeliCTBUHU € APYTHMH JI0IbMH JOCTHIATh riao0anbHble HHGOPMAIMOHHO-
MOCTABJICHHBIX LieJIei KOMMYHHMKAIIMOHHBIE CEeTH.

IIK-7.2 YMmeTb: BBIOMpPATH U
HCIIOJIb30BATh cpeAcTBa nudpoBoii
KOMMYHMKAIIUU HCXO/Js U3 periaeMbIX
3agad4.

IIK-7.3 UMeeT HaBBIKM: OCYIIECTBJSITH
AeJIOBBIX H MEKJINYHOCTHBIX
KOMMYHMKaluii B uugposoii cpeae, B TOM
YHcTIe ¢ HCMOoJIb30BaHHeM

MHTEePHeT TeXHOJIOruii

YK-2. YK-2.1.
CnocobeH onpeneJasiTb KpYr 3a1a4 B paMKax 3HAaTh: BU/ABI PecypcoB U OTPaHUYeHMIt
MOCTABJICHHOH LeJIM M BHIOUPATh ONTHMAJb- HbIe AJs pelieHus NpogecCHOHANBHBIX 3a1aY;
CIOCO0bI MX pelle- HUSA, MCXOASA W3 OCHOBHbIE METO/IbI OLICHKH Pa3HBIX
JelCTBYIOLUMXIIPABOBBIX HOPM, HMeIOLIUXCSpe- crnoco00B peuieHus 3a1a4; AelicTByOLIEe
CYPCOB M OTpaHUYeHMIi. 3aKOHO0/JATeJbCTBO M MPABOBbIe HOPMBI,
peryaupyiomue npogeccHoHaIbHYIO
AesITeJIbHOCTD.
YK-2.2.

YMerh: NpoBOAMTH AHAJM3 NOCTABJEHHOM
nean u Gpopmy- JINPOBATH 3a4a4H,
KOTOpPbIe HE00X0TUMO PEIIUTH IS €€
JOCTHKEHNSI; AaHAJIM3UPOBATH
aJIbTEPHATHBHbIE BAPUAHTDI JIJIs1
JOCTHKEHUSI HAMEeYeHHBIX pe3yJIbTAaTOB;
HCINOJIb30BATH HOPMATHBHO-NPABOBYIO
JOKYMEHTauui B cepe
npogeccHoOHAIBLHOI 1eATeIbHOCTH.




YK-2.3.

Biagerb: MeToIUKAMH Pa3padoTKH LeIH
U 327124 MPOEKTAa; METOAAMH OLIEHKH
noTpedHOCTH B pecypcax,
MPOAOJKUTETBHOCTH H CTOMMOCTH
NPOEKTa; HABBIKAMH PadoThI €
HOPMATHBHO-TIPABOBOI JOKyMeHTaNMeil.

CTpyKTypa u coaep:KaHHue TUCIHUIINHBI
«YmnpaBJjieHHe MUKPOKOHTPOJJIEPAMH, MUKPONPOLIECCOPHASI TEXHUKA)
Crpykrypa mucuumivabl (Moayssi) OOmmiasi TpyA0€MKOCTh JUCITUTUTMHBI

cocTaBisIeT 4 3aueTHRIX enuHuI, 144 gacos.

I[HopsiakoBbI HOMEP
Beero ceMecTpa

7
OO0m1as Tpy10€MKOCTh TUCIUILIUHBI, B TOM 144
YKcIe:
KypcoBoii npoexT (pabota)
AyIUTOPHBIE 3aHSATHS BCETO +
B Tom uuce:
Jlexuun 18 +
[TpakTHdeckue 3aHATHS, CCMUHAPHI +
JlaGopaTopHbie pabOThI 16
CamocrosTenbHas pabota 110 +
Bun utoroBoii arrecTranuu:
3auer/mudd.3auer +




K.C.P.

JK3aMeH

144

O6HIaSI TPYAOCMKOCTDb OJUCIUILJINHBI

HanMeHoBanue Pas3aciioB U TCM JUCHUINIMHBI U PACIIPCACIICHUC y‘le6HBIX qacCoB

Jlekuun Jlabopar. Camocr.

Paznenbl U TeMbI AMCHUILTHHBI (a)| paGorer (u)| paGora (u)
BBeneHre B MUKPOKOHTPOJIEPHBIE U 9 0 6
MUKPOIIPOLIECCOPHBIE CHUCTEMBI
OcHoBbI TG POBOI SNEKTPOHUKH U JIOTHKU H ZH ZH 8|
ApPXHUTEKTYpa MUKPOIIPOILIECCOPOB U 4 5 10
MHUKPOKOHTPOJIEPOB
[TporpaMMupoBaHre MUKPOKOHTPOJLIIEPOB 4 4 16
(C/IASM)
WuTepdeiichl u MpOTOKOJIBI 0OMEHA TaHHBIMU 2 5 12
(UART, 12C, SPI u ap.)
be3onacHOCTh MUKPOKOHTPOJUIEPHBIX CHCTEM 9 5 10
(3amuTa nmamMsATH, KOHTPOJIb JOCTYIA, COON)
Hcnonk30BaHrne MUKPOKOHTPOJIEPOB B 9 2 12
cuctemMax MH(GOPMaIMOHHON 6€30MacCHOCTH
UenoBeko-MalIMHHbIE HHTEP(ENCHI U cpeicTBa 5 1 8
BU3YaJIU3aL1H
[TpoexTHas pabora: pazpaboTka U peanuszanus 0 1 28
MHUKPOKOHTPOJIIEPHOTO MOJTYJIsS

Uroro| || 18| 16 110]

Conepxanue yueOHOM JUCHMILTHHBI

Tema 1: BBegenne B MUKPOKOHTPOJIJICPHbIE M MUKPOIIPOLECCOPHBIE CHCTEMBI
Conep:kanue TeMbl:

o [loHsATHE MUKPOKOHTPOJUIEPHBIX CUCTEM, UX CTPYKTYpa U Ha3HAYECHUE.

o Kraccudukanus u npuMepsl IpUMEHEHUS B 3a/1a4aX MHPOPMALIMOHHONW O€30MaCHOCTH.

e OCHOBHBIE KOMIIOHEHTBI BCTPOEHHBIX CHCTEM YIPABJICHMUS.

e AKTyaJIbHOCTb MCIIOJIb30BaHUS MUKPOKOHTPOJUIEPOB B 0€30MACHBIX CUCTEMAX.
®opMbI U METOAbI IPOBEACHUA 3aHATHIN:

o Jlexnus ¢ nmpe3eHTanuen U 1EMOHCTPALMEN IPUMEPOB.

e OO0cyxaeHre NPaKTUYECKOro MPUMEHEHHUS B CUCTEMaX KOHTPOJIS JOCTYIA, OXPaHHBIX

KOMIUIEKCaxX U Jp.

JlabGoparopHas padora Nel:



o Bsenenne B Arduino: ycranoBka u Hactpoiika Arduino IDE, 3arpy3ka tecroBoi
IIPOrpaMMbl (MUTaHHE CBETOMOAA).

Tema 2: OcHOBBI IM(PPOBOI ITEKTPOHUKHU
Conep:kaHue TeMbl:
o Jlormueckue anementsl (U, NJIW, HE u np.) u ux npuMeHeHUeE.
o [TloctpoeHne KOMOMHAIIMOHHBIX U TOCJIEIOBATEIBHBIX JIOTHYECKUX CXEM.
e OcHOBbI IU(PPOBOI CXEMOTEXHHUKH, KJIFOUEBbIE MPUHIUIIBI TOCTPOEHUS IU(PPOBBIX
YCTPOMCTB.

(I)OpMLI H METOAbI MPOBECACHUS 3aHSATHH:

e Jlekuus ¢ uCnoJb30BaHUEM CUMYIIATOPOB I.[H(prBLIX CXEM.
. HpaKTI/IKaZ CO3JaHUC U OTJIaJKa JIOTUYCCKUX CXEM.

JlabGopaTopHas padora Ne2:

e Pabota ¢ nudpoBEIMU BXOJaMH/BBIXOIaAMU: PEATU3AIINSI CXEMBI ¢ KHOITKAMH U
CBETO/IMO/IaMHU.

Tema 3: ApxuTekTypa MUKpPOIIPOLECCOPOB U MUKPOKOHTPOJLJIEPOB
Conep:xanue TeMbl:
o [IpuHUMNMaNbHBIE OTIIMYUSA MUKPOIIPOLIECCOPOB M MUKPOKOHTPOJIIIEPOB.
e Apxurektypa AVR, ARM, ESP u npyrux nonynaspHsIX miaThopM.
e AmnmapaTHbI€ pecypchl U UHTEp(Ecbl MUKPOKOHTPOJIEPOB.
e OCOOEHHOCTH HCIOIb30BaHMS B BCTPAUBAEMBIX CUCTEMAaX 3aIlMThl 1 MOHUTOPHHTIA.

(I)OprI U METOAbI ITIPOBECICHUA 3aHSATHIA:

e Jlexkuus 1o apXuTeKType KOHTPOJIEPOB.
o [lpakTHueckoe 3aHsITHE: HATUCAHUE TTPOCTHIX MPOTPAMM U UX 3arpy3ka Ha YCTPOMCTBO.

JlaGoparopHas padora Ne3:

e CuuThIBaHHWE JAHHBIX C aHAIOTOBOTO AaTYHKA (HAIPUMEp, MTOTCHIIMOMETP, POTOPEIUCTOD)
yepe3 aHaJoroBble BXo sl Arduino.

Tema 4: IIlporpammMupoBaHHe MUKPOKOHTPOJLIEPOB
Conep:kaHue TeMbl:
o SI3piku mporpammupoBanus (C/C++), ctpykTypa ckerdya Arduino.

e PalGota ¢ Gubnmmorekamu, MOIYJIAMH, PYHKITUSIMHA U IIUKJITAMH.
e Pa3zpaboTka 6€301MacHOr0 U OTKA30yCTOWYHNBOTO KO/A.



@®opMbI U METOAbI IPOBEICHN S 3AHATHIA:

e Jlexuus ¢ pa360poM MPOrpaMMHBIX PELICHHI.
o [IpakTuka mmo pa3zpaboTKe U OTJAJKE IPOrPaMM.

JlabopaTopnasi paGora Ne4:

e VYrmpaBieHue cepBOpuBoIoM ¢ Arduino: co3fgaHue U TECTUPOBAHUE MPOTrPaMMBI IIOBOPOTA
CEpBOIIPUBOJIA.

Tema 5: UnTepdeiichl U NPOTOKOJbI 00MEHA TAHHBIMU

Conep:kaHue TeMbl:
e TlocnenoBarensubie unrepdeiicsl (UART, 12C, SPI), 0coOeHHOCTH UCTIONB30BAHHUS.
e Bcrpoennsie moaynu cesizu (Bluetooth, Wi-Fi, Ethernet).
e OcobeHHOCTH 3alMIIEHHON MTepeiayn TaHHBIX.

@opMbI U MeTO/IbI IPOBEIEeHH s 3AHATHIA:

e Jlexnust ¢ mpuMepamMu MPOMBIIIUIEHHBIX HHTEP(HEHCOB.
o [IpakTHueckoe 3aHATHE: HACTPOMKA CBA3U MEKIY MOLYIISIMH.

JlaGoparopHasi padora NeS:

e Opranuzanus nepefadd JaHHBIX ¢ ToMolibio Bluetooth-moxymns HC-05 unu ESP8266 Wi-
Fi.

Tema 6: Be3onacHOCTH MUKPOKOHTPOJIJICPHBIX CHCTEM

Conep:xaHnue TeMbl:
o TunuynHble yI3BUMOCTH B MUKPOKOHTPOJUIEPHBIX YCTPOHCTBAX.
e MeToab! 3aIUTHI IAMATH, IPOBEPKA LIETIOCTHOCTH, OTPAaHUYECHUE JOCTYIIA.
o Ilpumepsl aTak 1 criocoObl UX MPEAOTBPAILECHUS.

®opMbI U METOAbI IPOBEACHUS 3AHATHIA:

o Jlekuus ¢ 1eMOHCTpAlMEN TUIIMYHBIX YSI3BUMOCTEM.
o IlpakTuka: peanusanus NpOCThIX MEXAHW3MOB 3aIIUTHI.

JlabGoparopHas padora Ne6:

e 3amura J0CTYyIa: pealn3anus MpOoCTEHIe cucTeMbl aBTopru3anuu Ha Arduino ¢
UCHoJib30BaHueEM koja noctyna (keypad + nucrneii).



Tema 7: IlpuMepbl NpUMeHeHHsI MUKPOKOHTPOJLJIEPOB B cuctemax Ub

Conep:kaHue TeMbl:

[IpuMeHEeHrEe MUKPOKOHTPOJUIEPOB B OXPaHHBIX U MOHUTOPUHIOBBIX CUCTEMAX.
YMHBIE YCTPOHCTBA B UH(PACTPYKTYPE 3AIIUIIEHHBIX OOBEKTOB.
WuTerpanus ¢ BHEIIHUMH CEPBUCAMU (HAIIpUMeEp, OTIIPABKA YBEIOMIICHHH).

(I)OpMLI H METOAbI MPOBECACHUS 3aHSTHH:

Jlekuus ¢ aHAIM30M KEHCOB.
O6cyxaenue mpoekToB U pemenuii Ha Arduino, ESP32, Raspberry Pi.

JlabGoparopHasi padora Ne7:

PazpaboTka MUHU-CHCTEMBI MOHUTOPUHTA Ha Arduino (Hampumep, KOHTPOJIb
TEMIIepPaTypPbl/BIaXKHOCTH C OTIIPAaBKOW JaHHBIX 10 Wi-Fi).

Tema 8: IIpoexkTHAasI 1eATETBLHOCTH

Conep:xaHue TeMbl:

Dransl MPOSKTHPOBAHUS U Pa3pabOTKH: TTOCTAHOBKA 3a]1a91, BEIOOP KOMIIOHCHTOB,
peanusanus, TECTUPOBaHUE.
JlokxyMeHTanus, moJAroToBKa MPEe3e€HTALMU U JEMOHCTPALIUH POEKTA.

(I)OprI U METOAbI ITPOBEIACHUS 3aHSATHH:

Koncynbranuu u pabota B MUHH-TPYIINAX 10/ PYKOBOJCTBOM MPEMNOAaBATENS.
[ToaroroBka npoekTa ¢ peaabHON MpHUKIaIHOM 3anayeit B obnactu Ub.

JlabGopaTopHas padora Ne8:

PeaJ'II/I3aI_[I/IH HUTOTOBOI'O IMPOCKTA: HAIIPUMCECD, pa3pa60TI<a CHUCTCMbI KOHTPOJIA JOCTYyIIA,
JaTYUK IBUKCHUS C CHFHaHHSaHHGﬁ, MOHUTOPHHT COCTOAHHA CCTU U o60py)103aHI/I51.



JK3aMeHANMOHHbIE BONPOCHI N0 JMCUHUILINHE «Y PaBJIeHne MUKPOKOHTPOJLJIEPaMH,
MHKPONPOLECCOPHAS] TEXHUKA)

1. TloHsiTHE MUKPOKOHTPOJUIEPHBIX CHCTEM H WX pPOJb B HWHGOPMAIMOHHON
0€30MacHOCTH.

2. CTpyKTypa U apXUTEKTypa MUKPOKOHTPOJIEPOB: OCHOBHBIE OJIOKU U UX (DYHKIIHH.

3. OTnu4usi MUKPOKOHTPOJUIEPOB OT MHKPOIMPOIECCOPOB M HX TPUMEHUMOCTH B
cucremax Mb.

4. Knaccudukanusi MUKPOKOHTPOJIJIEPOB MO apXUTEKType, MPOU3BOIUTEIBHOCTUA U
IPUMEHEHUIO.

5. OCHOBHBIC JJOTHYECKUE DIEMEHTHI U MX (PYHKIINHU B ITU(POBBIX YCTPONCTBAX.

6. IMocTpoeHre KOMOMHAIIMOHHBIX U MTOCIIEIOBATEIBLHBIX TOTHYECKAX CXEM.

7. OcHOBbl 1U(GPOBOM CXEMOTEXHHUKH JJisi BCTPAaUBAEMbIX M  3allMIIEHHBIX
YCTPOMCTB.

8. OCHOBBI IPOTPAMMHUPOBAHUSI MUKPOKOHTPOJUIEPOB: CTPYKTYpa MPOTPaAMMBI, ITHKIT
U QYHKLIHH.

9. IIpumepst nporpamm Ha sizbike C/C++ st Arduino u ux 0cCOOEHHOCTH.

10.PaGota ¢ aHamoroBbIMH W UHU(PPOBBHIMU BXOJIaMU/BBIXOJAMH: TNPUMEHEHHE B
OXpaHHBIX U MOHUTOPUHTOBBIX CHCTEMaX.

11.Ucnonb3oBanue OUOIMOTEK U BHEITHUX MoAyJ el B Arduino IDE.

12 ITpuHIMOIBI ~ yIpaBiCHUS CEPBOMPUBOJIAMU U JIPYTUMHU  aKTyaTOpamMH B
aBTOMATHU3UPOBAHHBIX CUCTEMAX.

13.1ntepdeticet oomena ganasiMu: UART, SPI, 12C — na3nauenue u peanuzamusi.

14.TIpotokonsl 6ecripoBoanoi cBsizu (Bluetooth, Wi-Fi, LoRa) u ocobenHoctu ux
IPUMEHEHUS.

15.0OcHOBBI 3aIMIIEHHON TTepeaay JaHHBIX MEXK1Y MUKPOKOHTPOJIIIEPAMHU.

16.00630p npombiiieHHBIX TpoToK0JI0B (Modbus, CAN, Ethernet) u ux npumenexue.

17.Pabota ¢ naTynkamMu U ceHcopaMu: IUGPOBBIC U aHATIOTOBBIE TPUMEPHI.

18.OcHOBBI ~ TOCTPOEHUSI ~ CHUCTEM  MOHHUTOPMHTa  C  HCIIOJIh30BaHUEM
MUKPOKOHTPOJIIIEPOB.

19.TTpumepsl pUMEHEHHUS MHUKPOKOHTPOJUIEPOB B CHUCTEMaxX KOHTPOJS JOCTYIIA,
BUJICOHAOJIIO/ICHUSI, OXPaHbI IEPUMETPA.

20.[TpuHumnel mocTpoeHus: uyenoBeko-MamnHHOro uHTepderica (HMI) B 3amauax



yrpasiienus u Ub.

21.Uuctpymentsl u cpeasl ans cozpanuss HMI-untepdeiicor (LCD-nucmen,
KHOIIKU, CEHCOPBI).

22.0OCHOBBI TPOEKTHON JEATEILHOCTH B 00JIACTH MUKPOIIPOIIECCOPHBIX CUCTEM.

23.2JTanbl MJIaHUPOBAHMS, pa3pabOTKHU, OTIAIKU U 3alIUTHI MPOEKTA.

24.Pabota ¢ Arduino u ESP-nnatamu: cpaBHEeHHE BO3ZMOXKHOCTEH.

25.3ammTa MHKPOKOHTPOJIEPHBIX CHCTEM OT BHEIIHMX Yrpo3: ammapaTHBIE |
IPOTPAMMHBIC METO/IBI.

26.ITpumMepsl ysi3BUMOCTEH B ITU(GPOBBIX YCTPOMCTBAX U METOIbI UX YCTPAHEHUSI.

27 IlpyHUMIIBI TUaTHOCTUKU U TIOMCKAa HEUCIPABHOCTEH B MHUKPOKOHTPOJUIEPHBIX
CUCTEMaX.

28.0OcHOBBI MOJIETTPOBaHUS cucTeM ynpasieHus: Proteus, Tinkercad, SimullDE.

29.BBenenue B Untepuer Bemeii (IoT): cTtpykrypa, 6€30MacHOCTh U MPUMEHEHUE B
cucremax Ub.

30.2Tu4eckue, MpaBOBHIE M COITMATBHBIC ACTIEKTHl BHEAPECHHSI MUKPOKOHTPOJIJIEPOB B

CUCTEMBbI yIIpaBJeHUS U 0€30MacHOCTH.
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DJIeKTPOHHAA MOJAEPKKA TUCITUTIITHHBI

[Ipn u3ydeHUM IUCHUIUIMHBI JJisI MPOPaOOTKHM BCEX TEM M BBHITIOJHEHUS
3aJlaHUN MO BCEM TEMaM CTYJEHTbI MOTYT HCIOJIb30BaTh pa3jiMyHbIe Y4eOHO-
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CTYJICHTOB K CTyJeHUYeCKOMY (haillIoOBOMY CEpBEPY, XPaHWIUIIY MOJTHOTEKCTOBBIX
MaTepuaioB, OJIEKTPOHHOW OOpa3oBaTENbHOW Cpefie  OCYIISCTBISETCS C

HCITIOJB30BAHUCM C HCITIOJIB30BAHUEM YUCTHBIX 3anmcen CTYACHTOB.
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®OHJA OHEHOYHbBIX CPEJICTB
TunoBoi TeCT MPOMEKYTOYHOM aTTECTANMHU

Kakoii KOMITOHEHT MUKPOKOHTPOJUIEpa OTBEUYACT 32 BHIMOJIHEHHE KOMaH]I IIPOTPaMMBbI?
a) Taiimep

0) AL

B) LlenTpanbHoe npoueccopuoe ycrpoiicreo (LITY) +

r) EEPROM

UTo U3 nepeyncIIieHHOTO SIBISIeTCs TpuMepoM udposoro Bxoaa B Arduino?
a) [lutanue 5B

0) Ananorosslii nopt A0

B) KHonka, noakiovyennasi K nuny D2 +

r) PWM-curnan na nune D6

Kakoii uaTepdeiic nepenaun JaHHBIX SBISETCS CAHXPOHHBIM?
a) UART

0) SPI +

B) RS-232

r) Bluetooth

Uro Takoe npomuBka (firmware) B KOHTEKCTE MUKPOKOHTpouiepa?

a) Buemnss 6ubnuoreka

0) I[Iporpamma, ycranosiennas Ha [1K

B) [Iporpamma, 3anucanHasi BO BHyTPEHHIOI0 aMSITh MUKPOKOHTpoJLIepa +
r) OTiaguuk

Uro nenaer pynkuus pinMode(13, OUTPUT); B Arduino IDE?
a) YcranaBnuBaeT 13- MMH KaK aHAJIOTOBBIMA

0) CuuThIBacT 3HAYCHHUE C MMMHA

B) YcranaBausaet 13-ii nMH B pe:kuM BbIxojaa +

r) [IpepriBaeT BhIMIONIHEHUE KO/Ia HA TTHHE 13

Uro sBAsI€TCSI OCHOBHBIM OTIMYHUEM MUKPOIIPOIIECCOPa OT MUKPOKOHTpoJIIepa’?
a) Haimuue nopToB BBO/1a-BBIBO/IA

0) OTcyTcTBHE BCTPOCHHOM NaMATH U nepudepun y MEKponponeccopa +
B) BosmoxuOCTh mojkroueHus Kk Wi-Fi

r) [loanepkka TOJIBKO aHAIOTOBBIX CUTHAJIOB

Kaxoit mpoToKoI CBsI3U Yallle BCEro UCIOJIb3YEeTCs] B IPOMBIIIIEHHBIX aBTOMaTU3UPOBAHHBIX CUCTEMaXx?
a) HTTP

0) FTP

B) Modbus +

r) USB

Kakoii KOMITOHEHT UCTIOB3YeTCs [Tl MpeoOpa3oBaHKs aHAJIOTOBOTO CUTHAJIA B ITU(POBOI?
a) lLIMM

06) EEPROM

B) LIAII

r) ALl (ADC) +



9.

10.

Yro nenaer ¢pynkmus analogRead(A0); B Arduino?

a) ['enepupyer aHaJIOrOBBIN CUTHAI

0) YcranaBiuMBaeT 3HaYCHUE HA AHAJIOTOBOM BBIXOJIE
B) CuuMTBhIBaeT 3HAYEHHE ¢ AHAJIOrOBOro Bxoaa Al +
r) O6nynser mopt AO

Kakoii Tun naMsatu MUKpOKOHTPOJIIEpa UCOIb3YETCs IS XPAHEHUS IEPEMEHHBIX BO BpeMs
BBITIOJTHEHHUSI IPOTPAMMBI?

a) Flash

0) SRAM +

B) EEPROM

r) ROM

TunoBoii BADUAHT 321aHUSI HA KOHTPOJIbHYI0 PadoTy
Bapuanr 1

Yactp 1. TeopeTudeckne BOnpochl (0TBET B BH/e KPATKOI0 MOsicCHeHHs1, GopMyJibl, CXeMbl)
OO0BsicHUTE Pa3HUILY MEXITY MUKPOIIPOLIECCOPOM U MUKPOKOHTPOJLIEPOM.

Ha3zoBute ocHOBHBIE OJIOKH MUKPOKOHTPOJIIEPA M KPATKO ONUIINTE X (PYHKIUH.

[Tepeuncnure Tunsl namsaté MUKpokoHTposuiepa (SRAM, Flash, EEPROM) u ykaxute ux
Ha3HAYCHUE.

Uro Takoe ALII? [IpuBeaurte npumep UCHOIb30BaHUS B CUCTEME OE€30MaCHOCTH.

OOBbscHUTE, KaKk paboTaeT mpepblBaHNEe B MUKPOKOHTPOJUIEPE U B UEM €ro IPEUMYIIECTBO Mepe]]

onpocoM (polling).

Yacts 2. TecToBble 3a1aHKsA (BbIOCpPHTE OIMH NPABUIBHBIN 0TBET)
Kaxoit Thn cBsi3u sBASETCS NONYAYIIIIEKCHBIM?

a) 12C

6) SPI

B) UART +

r) CAN

Kakoii anemenT cxembl Arduino npeaHasHadyeH A MpeoOpa3oBaHMs aHAIOTOBOIO CHTHAJIA B
udpoBon?

a) D/A xouBepTtep

0) ALIIT (ADC) +

B) KommyraTop

r) Tpansucrtop

Uro nenaer komanpa digitalWrite(13, HIGH); B Arduino?

a) Ycra"aBiauBaeT uH 13 B pexxum Bxojia

0) [logaéTt BbICOKMI ypOBeHb CHTHAJIA HA MUH 13 +

B) Uuraer curnan ¢ nunHa 13



10.

11.

1. TloHsiTHE MUKPOKOHTPOJUIEPHBIX CHCTEM H WX pPOJb B HHGOPMAIMOHHON

r) YcraHaBnMBaeT aHAJIOTOBBIN YpOBEHb Ha IIUH 13

Kakoii mpoToko cBs3M yalle BCero UCIOoNb3yeTcs Ui 00MEHa MEXy AJaTYMKaAMH U
MHUKPOKOHTpOJIepaMu?

a) HTTP

6) TCP/IP

B) I2C +

r) FTP

Yacts 3. [IpakTUKO-0pPHEHTHPOBAHHOE 3a/IaHUE

CocraBbTe cxeMy MOAKIIOUEHUS K MUKPOKOHTpoJUIepy Arduino cielyronX KOMIOHEHTOB:
Knormka (B kauecTBe 1iuppoBoro Bxomaa);

Ceronuos (B KauecTBe 1IU(PPOBOTO BBIXO/1A);

Jatuuk temmneparypsl (Haripumep, LM35, kak aHamoroBsiid BX0.);

CepBonpusoj (B kauectse [IIIM-ynpasiisemMoro Beixona).

Cremnaiite mpocTyro cxemy Ha Oymare win B penaktope (Tinkercad, Proteus, Fritzing).
Hanummre nipocroii cketd Ha Arduino IDE, peanu3yroniuii ciieayronyro JOTUKY:

Ecnu Haxkara KHOMKA, CBETOAMO/T BKJIFOYACTCS.

OaHOBpEMEHHO CUMTHIBACTCS TEMIIEpaTypa ¢ aHAJIOrOBOI0 JaTYMKa, U €CIIU OHA MIPEBBIIIAET

30°C, cepBonpuBoj moBopaunBaercs Ha 90°; nnaue — Ha 0°.

Kpurepun onenkn:

Paszpnen Makcumym 0as110B
Teopernyeckue BONpPOCHI 20 Ganos
TecroBble 3ananus 20 6annoB

Cxema noaxiro4eHus 20 Ganos
[IporpamMMHBIit K011 40 6anoB

Hroro 100 6an10B

3K3aMeHaHI/IOHHI)Ie BOIIPOCHI 110 TUCHUIIJIHHE

0€30I1aCHOCTH.

2. CTpyKTypa M apXHUTEKTypa MHUKPOKOHTPOJUIEPOB: OCHOBHBIE OJIOKM U HX

byHKIUH.

3. OTnuuusi MUKPOKOHTPOJIEPOB OT MUKPOIIPOLIECCOPOB U UX MPUMEHHUMOCTD

B cucrtemax Ub.



4. Knaccudukanus MUKPOKOHTPOJIJIEPOB o aApXUTEKTYpE,
MPOU3BOAUTEIILHOCTH U PUMEHEHHUIO.

5. OCHOBHBIC JIOTHYECKUE MIEMEHTHI U MX (DYHKINH B IIU(PPOBHIX YCTPOUCTBAX.

6. IlocTpoeHne KOMOMHAIIMOHHBIX U MOCIEOBATEIBHBIX JOTHYECKUX CXEM.

7. OcHOBbI TU(POBON CXEMOTEXHUKU JUISI BCTPAUBAEMBIX W 3aIUIIEHHBIX
YCTPOMCTB.

8. OCHOBBI MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOB: CTPYKTypa IPOTPAMMBI,
UK U (QYHKITAH.

9. IIpumepst nporpamm Ha sizbike C/C++ st Arduino u ux 0coOEHHOCTH.

10.PaboTta ¢ aHanoroBeIMH U IU(POBBIMHU BXOJaMU/BBIXOJIaMU: TPUMEHEHUE B
OXpaHHBIX U MOHUTOPUHTOBBIX CHCTEMaX.

11.Wcnonb3oBanue 6uOIMOTEK U BHENTHUX MoyJiel B Arduino IDE.

12 . ITpuHIMOBL  yIIpaBIEHUS CEPBONPHUBOJAAMH M JAPYTMMH aKTyaTOpaMH B
aBTOMATU3UPOBAHHBIX CUCTEMAX.

13.Untepdeticet oomena npanaeiMu: UART, SPI, [12C — wna3zHaueHue wu
peanu3anus.

14 .TTporokonsl 6ecripoBoanoi cBsizu (Bluetooth, Wi-Fi, LoRa) u ocobennoctu
WX MIPUMCHCHHS.

15.0OcHOBBI 3aIUIIEHHON TIepeIadn JaHHBIX MEXTY MUKPOKOHTPOJIIICPAMH.

16.0630p mnpombinuieHHbIX MpoTokojoB (Modbus, CAN, Ethernet) u wux
IpUMEHEHUE.

17.Pabota ¢ naTyukamMu U ceHcopaMu: IU(PPOBBIE U aHATIOTOBBIE TPUMEPHI.

18.OCHOBBI ~ TIOCTPOCHHUSI CHCTEM MOHHTOPHMHTA C  HCIOJIb30BaHUEM
MHUKPOKOHTPOJLICPOB.

19.TTpumeps! MpUMEeHEHHSI MUKPOKOHTPOJIJIEPOB B CHCTEMAaX KOHTPOJIS JOCTYTIA,
BUJICOHAOITIOICHUSI, OXPaHbI IIEpUMETpa.

20.ITpuHIIMIIBI  TTOCTPOSHMSI 4YeJIOBEKO-MamuHHoro uHTepdeiica (HMI) B
3agavax ynpasienus u Ub.

21.UuctpymenTsl u cpenst A co3nanuss HMI-uatepdeiicoB (LCD-mucnen,
KHOTIKH, CEHCOPBI).

22.OCHOBBI TPOCSKTHOU JEATEITLHOCTH B 00JIACTH MUKPOIIPOIIECCOPHBIX CUCTEM.

23.0Tarbl MIaHUPOBAHUS, pa3pabOTKU, OTIAJKH U 3aIIUTHI TPOEKTA.



24.Pabota ¢ Arduino u ESP-ninatamu: cpaBHEeHHE BO3MOXKHOCTEH.

25.3ammTa MUKPOKOHTPOJUIEPHBIX CUCTEM OT BHEILIHUX yrpo3: ammaparHble U
IPOTrPAMMHBIC METOJIBI.

26.ITpumeps! ysa3BUMOCTEH B ITUGPOBBIX YCTPOHUCTBAX M METOIBI UX YCTPAHCHHS.

27 ITpuHIHATIBI JTUArHOCTUKH U TIOMCKa HEUCTIPaBHOCTEH B
MUKPOKOHTPOJUIEPHBIX CHCTEMaX.

28.0cHOBBI MoOJeNUpoBaHUS cucTeM ympaBieHus: Proteus, Tinkercad,
SimullDE.

29.Beenenue B HMurepuer Bemieit (IoT): crtpykrypa, Oe3zomacHOCTh H
npuMeHeHue B cucremax Mb.

30.OTudeckue,  TpaBOBbIE W COIMAIBHBIE  ACHEKTHl  BHEIPEHUS

MHUKPOKOHTPOJUICPOB B CUCTCMBI YIIPABJICHUA U 0e30I1aCHOCTH.

Tunosasi 1adboparopHasi padora no gucuumnmnue "Ludgpossbie cucremsl
aBTOMATHU3AllUM U yIIpaBJieHus"

Tema: ABTOMaTH3aLMsI yIPABJIEHHUs OCBELIIEeHHEM C HCIO0JIb30BaHueM Arduino
eab padoThI:
OcBOUTH NPUHIHUITEI PA0OTHI ¢ MUKPOKOHTPOJIEPOM Arduino, H3y4uTh OCHOBBI
B3aMMOJICHCTBUS € IepUPEPUNHBIMHU YCTPOWCTBaMHU, pa3paboTaTh U peain30BaTh AITOPUTM
aBTOMATHUYECKOT0 YIPABJIEHUS OCBEIllEHNEM Ha 0a3e JaTurKa OCBEIIEHHOCTH U
CBETOAMO/IOB.
OO0opynoBanme 1 nporpaMMHoe odecneyeHue:

e  Mukpokontposrep Arduino Uno

o JlaTumk ocBemneHHOCTH ((POTOPE3UCTOP UM AaHATOTHYHBIN )

e Caeroanomsl

e Pesucropsl

o MakeTHas IaTa ¥ COSTUHUTEIILHBIC IPOBOIA

o KommnbiroTep ¢ ycranosnennoi Arduino IDE

o [IIporpammuoe obecnieuenue Arduino IDE

3ananmue:

1. HM3yueHme aTYHKA OCBEIIEHHOCTH H CBETOINO/IOB.
o M3yunre TeXHHMYECKHE XapaKTEPUCTHKH JaTUNKA OCBEIIEHHOCTH U CBETOINOIOB.
o [loAroToBhTE CXEMy MOAKIIIOYCHUS JATYNKA OCBEIIIEHHOCTH U CBETOIMOJIOB K

MHUKPOKOHTpoJsuiepy Arduino.
2. CocraBjieHHE AJITOPHTMA ABTOMATHY€ECKOI0 YIIPABJIEHUS OCBELlleHHeM.

e  OnummTe aNIropuT™M paboThl CUCTEMBI aBTOMATUYECKOTO YIIPABICHUS



OCBEILICHUEM.
o Ormpenenute ycloBus, IPU KOTOPBIX CBETOJUO/IBI OYIyT BKIIIOUATHCS U
BBIKJIIOYAThCA (HapuMep, Ha OCHOBE MOKa3aHUM AaTYMKa OCBEIICHHOCTH).
3. Pa3padorka nporpammbl ajis Arduino.
o Hanwumure nmporpammy [ijist MUKpOKOHTposuiepa Arduino, peain3yrolyro
QITOPUTM aBTOMAaTUYECKOTO YIPaBICHUS OCBEIICHUEM.
o IIporpamma momxkHa CYUTHIBATH MTOKA3aHUA JAaTYMKA OCBEILIEHHOCTH U
BKJIIOUATh/BBIKIIIOYATh CBETOUO/IbI B 3aBUCIMOCTHU OT YPOBHS OCBEILIEHHOCTH.
4. CoOopka cxeMbl U 3arpy3Ka nporpaMmbl.
o Co0epure cxeMy Ha MAaKE€THOH IJIaTe COTJIACHO MOATOTOBICHHOMN cXeMe
MOJKITFOUEHUSI.
o Tloaxmounte Arduino Kk KOMIBIOTEPY U 3arPy3UTE HAMMMCAHHYIO TIPOIPAMMY.
5. TecTupoBaHue M O0T/IaKA CHCTEMBI.
o IIpoBeaute TeCTUPOBAHUE CUCTEMBI aBTOMATUYECKOTO YIIPABICHUS OCBCIICHUCM.
o U3mepbre 1 3adUKCHPYHTE MTOKA3aHUS JaTINKA OCBEIICHHOCTH IPH Pa3TMIHBIX
YPOBHSIX OCBEIIEHHOCTH M COOTBETCTBYIOIINE COCTOSIHUS CBETOIUO/IOB.
o [Ipu HE0OX0IMMOCTH BHECUTE KOPPEKTUBHI B IPOTPAMMY ISl YIIYUIIICHHS
paboTHI CUCTEMBI.
6. AHaau3 pe3yJbTAaTOB M BHIBOJBI.
e PaccunraiiTe cpeaHee BpeMs peakIiii CUCTEMbI HA U3MEHEHUE YPOBHS
OCBEIIEHHOCTH.

e OreHuTe TOYHOCTH U HAJIEKHOCTH Pa0OTHI CUCTEMBI.

e CocraBbTe OTUET O IPOJICITAHHON PabOTe, BKIIOUYMB B HETO CXEMY IMOIKIIFOUCHUS,
WCXOJHBIM KOJI IIPOrPaMMBI, PE3yIbTaThl TECTUPOBAHMS U BBHIBOJIBI.
Ipumep nporpammel ans Arduino:
const int sensorPin = AQ; // TTuH 1715 TOAKIIFOYEHUS JATUYAKA OCBEIEHHOCTH

constint ledPin=9; //IIuH [ig HOAKIIIOYEHUS CBETOAUOA

void setup() {
pinMode(ledPin, OUTPUT); // YcTaHaBiuBaeM IHH CBETOHOA KaK BBIXO]I
Serial.begin(9600); [l Tennmanusanus mocieq0BaTebHOr0 COeAUHEHHUS U1 OTIIAAKA
}
void loop() {

int sensorValue = analogRead(sensorPin); // Urenue 3Ha4eHUs C TaTYMKA OCBEIICHHOCTH

Serial.printIn(sensorValue); /] BbIBOJI 3HAUEHHS B CEpHa MOHHTOP JIJIS OTJIAJAKH

if (sensorValue < 500) { // YcnoBue 1ist BKIIOUYEHHUS CBETO MO0 1a (HAPUMED, €CITH YPOBEHb



ocBeleHHocTH HuKe 500)
digitalWrite(ledPin, HIGH); // Bkirouaem cBeTo1u01
}else {

digitalWrite(ledPin, LOW); // Beikiitouaem CBETOIHO

ks

delay(1000); // 3agepxka B 1 cekyHay mepe CICAYIONIMM YTCHHEM
}
Odopmiienue oTyera:
e TuTynpHBIN JIUCT
e Ilens paboTsl
o (OOopynoBaHue U IporpaMMHoOe oOecrieueHrne
e (Cxema moaKITIOYCHUS
e Anroput™m paboThI
e VcxomHbI KO MPOrpaMMBbl
e PesymbTaThl TECTUPOBAHUS
e AHainu3 U BEIBOJGI
e 3aKIrOucHHUE
O:xupgaemble pe3y/ibTaThl:

[Tocne BbINOMHEHUS JAHHOM 1TaOOPaTOPHON padOThI CTYIEHTHI JOKHBI YMETh:

o IloaknrouaTs U KOHGUTYpUPOBATh epUEpUitHbIE YCTPOICTBa K MUKPOKOHTPOIIIEPY
Arduino.

o Pa3pabatbiBaTh U 3arpyXxarh IpOrpaMMBbl JJIs1 MUKPOKOHTpPOJLIEPA.

e IIpoBoaUTH TECTUPOBAHUE U OTIA/AKY Pa3pabOTaHHBIX CUCTEM.

e AHaJM3MPOBATH PE3YyAbTATHI PAOOTHI CUCTEMBI U MpeIaraTh MyTH €€ YITy4dIlIeHHs..



