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Coaep:xkanue
1. HepequL MJIAaHUPYEMBIX PE3YyJIbTATOB 06yquH${ 110 JUCLUITIIIMHE (MOZ[y.]'IIO), COOTHECCHHLIX C INTAHUPYCEMbIMHA



pe3yJbpTaTaMH OCBOCHHS 00pa30BaTeILHOMN IIPOTPaMMBI

2. MecTo NUCHMIDIMHBI B CTPYKTYPE OCHOBHOW MPO(ECCHOHAIBHON 00pa30BaTEIbHON MPOrpamMMbl BBICILIETO
oOpazoBaHus

3. O0beM AUCHUIUTHHBI (MOIYJIS) B 9K3aMEHHBIX €IMHMIAX C YKa3aHHEM KOJIMYECTBA YacOB, BBIIEIICHHBIX Ha
KOHTaKTHYI paboTy o0yJaronmxcs ¢ mpemnojaBareiieM (M0 BUIAM YYeOHBIX 3aHSATHH) M Ha CAMOCTOSTEIBbHYIO paboTy
00yJaroImumxcs

4. ConepxaHue AUCIUILINHEI (MOAYIA), CTPYKTYpHPOBAHHOE IO TeMaM (paszeniaM) ¢ yKa3aHHeM OTBEICHHOTO
Ha HHUX KOJIMYECTBA aKaJeMHYECKUX YaCOB M BUIOB yUCOHBIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOM W CAaMOCTOSITEIILHOW PabOoThI 10 TUCITUIUTHHE (MOIYIIIO)

4.2. CoaepxaHue JUCIUILTUHBI

5. TlepeueHp y4eOHO-METOTUYECKOTO OOECTICUCHHS MJISI CAMOCTOATENBHOW pPa0OTHI OOYyYaromuXcs TI0
TUCITUTUTAHE (MOTYJTIO)

6. @OHJI OLICHOYHBIX CPEJICTB MO TUCIUIUINHE (MOIYJIIO)

7. IlepedeHb OCHOBHOW W JOTONHUTEIHHON Y4eOHOH IHUTEpaTyphl, HEOOXOIMMOM AJISI OCBOCHHS TUCIHIUTHHEBI
(MomyJst)

7.1. OcHOBHas nTUTEpaTypa

7.2. JlonogHUTENbHAS IUTEpATypa

8. Ilepeuenp pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHKAINOHHOW cetH "WHTepHEeT", HEOOXOOMMBIX IUIS
OCBOCHHS JUCITUIUTAHBI (MOJTYJIS)

9. MeToanyeckue ykazaHus st 00y4aroInXCsl 10 OCBOCHUIO JUCIUIUIMHBI (MOJTYJIsT)

10. Tlepeuenp WHGDOPMALMOHHBIX TEXHOJOTHH, HCIIONB3YEMBIX MPU OCYIIECTBICHHH 00pPa30BaTEIbHOTO
mporiecca IO AWCHUIUIMHE (MOMYJI0), BKJIIOYAs MEPEYCHb IMPOTPaMMHOIO oOOecreueHUss U HHPOPMAIMOHHBIX
CIPaBOYHBIX CHCTEM (TIpU HEOOXOIUMOCTH)

11. Ommcanne MaTepHaTbHO-TEXHUYECKOH 0a3pl, HEOOXOOUMOH IS OCYIIECTBIICHHS 00pa30BaTeIFHOTO
Tporiecca o AUCIHILIHHE (MOIYITIO)

12. CpencTBa ajanTanyd IMPETONABAHMS AWCIUILUTAHEI K TOTPEOHOCTSIM OOYYAIOUINXCS WHBAIUAOB H UL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0OPOBBS

13. TIpunoxenue Nel. @OH OLIEHOYHBIX CPEJCTB

14. Ipunoxenue No2. [lepeueHs nmurepaTypbl, HEOOXOIUMOH AJIsl OCBOCHUS TUCIUITIIHHBI (MOJYJIs)

15. TIpunoxenne Ne3. IlepeueHb HHPOPMAIMOHHBIX TEXHOJOTUH, UCTIONB3YEMBIX ISl OCBOCHUS JUCIUTLIMHBI
(MozyJst), BKITFOUasi IIepeueHb MPOrpaMMHOI0 00ecriedeH st ¥ HH(OPMAIIOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy aucuuIuivHBl paspabortan(a)(u) moueHT, K.H. (moment) MunkuH A.B. (Kadempa marematuku u
NPUKITaAHON HHOPMATHKH, OT/IE/ICHHE MATEMATUKN M €CTECTBEHHBIX HAYK)

1. Ilepeyenr mnIAaHHPYEeMBIX Ppe3yJbTATOB OOy4YeHHS] MO IHCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
IJIAHMPYeMbIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOI MPOrpaMMbl

BBIHyCKHI/IK, OCBOMBIITHI JUCHUIUINHY, JOJIKCH 06Ha£[aTb CJICOYIOINMHU KOMIICTCHIIUAMM:

MMudp Pacumindposka
KOMIIETCHIIUH npuodperaeMoii KOMIeETEHIMA
IK-1 CnocoOeH caMOCTOSITEIBHO W B KOMaHAE OCBaWBaThb LU(POBHIC

MHCTPYMEHTHI Ha alllapaTHOM U IIPOTPAMMHOM YPOBHSIX

[K-1.1 3HATh TEXHOJIOTUH N3y4YEeHUS NU(PPOBHIX UHCTPYMEHTOB Ha anmnapaTHOM M
[TPOrpaMMHOM YPOBHSIX CAMOCTOSITEIBHO U B KOMaH/IE

[K-1.2 [YMeTh ocBauBaTh CaMOCTOSITETILHO U B KOMaH/e IHU(PPOBBIE HHCTPYMEHTEI
Ha anmapaTHOM U MPOrPaMMHOM YPOBHSIX

TIK-1.3 Bragers CIOCOOHOCTBIO OCBaMBaTh CaMOCTOSITEIbHO M B KOMaHJE
U(POBBIC HHCTPYMCHTBI Ha aNMapaTHOM M IPOrPAMMHOM YPOBHSIX

[K-2 CrocobeH MIPOEKTHPOBATH WH(POPMAIIMOHHO-00pa30BaTEIBHOE
[POCTPAHCTBO Ha OCHOBE HCIIOJBb30BAHMS LIU(PPOBEIX HHCTPYMEHTOB, B TOM
YHCIIC CETEBBIX.

[K-2.1 3HaeT: MUPPOBBIC MHCTPYMEHTEI, B TOM YHCJIE CETEBBIC, IPUMEHIEMBIC IS
[TPOEKTHPOBAHUS HH()OPMAIIIOHHO-00pa30BaTeIHLHOTO IIPOCTPAHCTBA

IK-2.2 [YMers mpoekTupoBaTh HH(POPMANMOHHO-00PA30BaTENbHOE MPOCTPAHCTBO
Ha OCHOBE HCIOJb30BAHHS COBPEMEHHBIX TEXHOJIOTHH M OCTHIKCHUH
Hay KU

I1K-2.3 Brnanetsb CIOCOOHOCTHIO MIPOEKTUPOBATH HH(POPMAIUOHHO-

00pa3oBaTeIbHOE MPOCTPAHCTBO HA OCHOBE HCIOJIB30BAHUSA IH(PPOBBIX
MHCTPYMEHTOB, B TOM YHCJIE CETEBBIX

BrlnyckHUK, OCBOMBIINN AUCHUILIUHY:
JlomKeH 3HaTh:

TEXHOJIOTUM H3y4YeHHS I1M(QPOBBIX HHCTPYMEHTOB Ha alllapaTHOM W TPOrPaMMHOM  YPOBHSIX
CaMOCTOATENIFHO M B KOMaH[Ie; HU(PPOBBIE HHCTPYMEHTHI, B TOM YHCJI€ CETEBBIC, IPUMEHSIeMbIe IS IPOSKTUPOBAHUS
nH}popMaMOHHO-00pa30BaTENLHOIO TPOCTPAHCTBA;

JoixeH ymeTb:

OCBaMBaTh CaMOCTOSITEIPHO M B KOMaHJEe LH(POBbIE WHCTPYMEHTH HA amllapaTHOM W MPOTPaMMHOM
YPOBHSIX; IPOESKTHUPOBATh HHPOPMAIIMOHHO-00pa30BaTeIbHOE IPOCTPAHCTBO Ha OCHOBE MCIIOJIb30BaHUS COBPEMEHHBIX
TEXHOJIOTUH U JOCTUKEHUI HayKu

JlomxeH BIaieTh:

CIOCOOHOCTBIO OCBaMBaTh CaMOCTOSATENbHO M B KOMaHZIE NU(POBBIE MHCTPYMEHTHl HA allapaTHOM M
MIPOTPaMMHOM YPOBHSIX; CIIOCOOHOCTBIO TPOEKTHPOBATh HH(POPMAMOHHO-00pa30BaTeIbHOE IIPOCTPAHCTBO HA OCHOBE
UCTIONIB30BaHMA LIM(POBBIX HHCTPYMEHTOB, B TOM YHCJIE CETEBBIX;

JlomkeH TeMOHCTPUPOBATH CTIOCOOHOCTh M TOTOBHOCTb:

CcrocoOHOCTh MCTIONB30BaTh METOABI MATEMAaTHYECKOTO M aJITOPUTMHYECKOTO MOJICIIMPOBAHUS IIPH PEIICHUN
TEOPETHUYECKUX M MPUKIIAIHBIX 3a/1aY;

TOTOBHOCTB pElIaTh HECTaHAAPTHBIE 3a/1au MPOPEeCCHOHATILHON eITEIbHOCTH Ha OCHOBE MH(OPMaMOHHOMH
KyJIBTYpbl C IPUMEHEHHEM HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTMH U C Y4€TOM OCHOBHBIX TpeOOBaHH
nH}popMannoOHHOH 6€30MacHOCTH.

2. MecTo IMCHMIUIMHBI B CTPYKType OCHOBHOH mpodeccHOHANbHOI 00pa3oBaTeIbHON IPOrpaMMBbI
BBICLLIEr0 00pa3oBaHuUs

JanHas ydeOHas jaucuuiuimHa BIrodeHa B pasgen "B1.0.03.03  ducnummuael  (Moxynu)" OCHOBHOM
npodeccroHansHON  oOpa3zoBarenbHoil mporpammel  44.04.01 "Ilemarormdeckoe oOpasoBanne (MaTtemarnueckoe
oOpazosanue)". OcBauBaeTcs Ha 2 Kypce B 3 ceMecTpe.



3. O0beM aMCUMNIMHBI (MOAYJIS1) B IK3aMEHHBIX eJUHULIAX ¢ YKAa3aHHeM KOJINYeCTBAa YacOB, BblIeJeHHBIX
HA KOHTAaKTHYI0 padory oOyyammuxcsi ¢ npenojgasareneM (o BuAaM Y4yeOHbIX 3aHATHH) M Ha
CaMOCTOAITEILHYI0 PadoTy 00y4arOIIUXCS

OO01mast TpyA0eMKOCTh JUCIUILIMHBI cocTaBisieT 4 3a4eTHhIX(ble) enunul(bl) Ha 144 yaca(oB).

KonTtakrnas pabora - 18 gaca(oB), B ToM umcie yeknuu - 4 gaca(oB), mpakTH4decKkue 3aHATHS - 4 yaca(oB),
nabopatopHbie paboThl - 10 gaca(oB), KOHTPOJIb CAMOCTOSATENBHOM paboThI - 18 gaca(oB).

CamocrosTenbHas padota - 117 vaca(oB).
Kontpois (3x3ameHn) - 9 yaca(os).
dopMa MPOMEKYTOUHOT0 KOHTPOJISI TUCIUIIIMHBL: 9K3aMEH B 3 CeMeCTpe.

4. Copaep:kaHue JUCHMILIMHBI (MOAYJisl), CTPYKTYPpHPOBaHHOe IO TeMmaM (pasjejaM) ¢ YKa3aHHeM
OTBEJeHHOI'0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHUX YACOB H BH/I0B Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa M TeMATHYeCKHii MJIaH KOHTAKTHOH M CaMOCTOATEJNbHOH padoThl MO AMCHHUILUIMHE
(Mony.110)

Buabl u yacel

KOHTAKTHOH padoThl, g

HX TPYA0EMKOCTh S

(B 4yacax) a8

o >

S @ v z

N Pa3nmesibl AMCHUIIHHDI / g § é 5
woxyan S| g | 2| &z g

= S

7 = = 5 3 g

2 ¥ s &< S

= s » S = =

= & =

= = ]

Tema 1. BBeieHre B MUKPOKOHTPOJLIIEPHI 1 10 2 35
Tema 2. [IporpamMmMupoBanne MUKPOKOHTPOJIIIIEPOB 1 1 35
Tema 3. IHTErpanys ¢ MaTeEMaTHYECKUMHU 33]1a4aMU 2 2 37
Hroro 4 10 117

4.2 CoaepxaHue JUCHUIIMHBI
Tema 1. BBeneHue B MUKpOKOHTPOJLIIEPHI
OCHOBHBIE MOHATHS: apXUTEKTypa, BUIbI (Arduino, Raspberry Pi Pico, ESP32). Pojb MUKpOKOHTpPOJLIEPOB B
coBpeMeHHOM oOpazoBanuu (STEAM-moaxo1, MpoeKTHas AeATeIbHOCTh).
Tema 2. IIporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB
OcuoBel C/C++ 1 MicroPython. Pabota ¢ 6ubimroTekamu it MatemaTrdeckux BerancieHnit (NumPy, Matplotlib B
embedded-cpenax).
Tema 3. MaTerpanus ¢ MaTeMaTHYECKUMU 3aJja9aMu

[Ipumepsl, cOOp JaHHBIX ¢ ATYNKOB, BU3yaTH3anus GYHKIUH, CTATHCTHYSCKUHN aHAIIN3. ANTOPUTMBI IS PEIICHHS
YpaBHEHUH, ONITUMU3AIINN, OOPaOOTKH CUTHAJIOB.

5. IlepeyeHb Yy4eOHO-MeTOAUYECKOI0 oOOecTeYeHHMs] ISl CAMOCTOSITENIbHOW padoThl o0ydamlmxcs IO
JMCUMILIUHE (MOAYJII0)

CamocrositenibHasgs padoTa 0Oydaromuxcs BBINOJHAETCS [0 3aJaHUI0 M INPU METOJIUYECKOM PYKOBOICTBE
npenosgasaTens, HO 0e3 ero HemocpeacTBeHHoro ydwactus. CamocrosrtenbHas paboTa IojpaszfenseTcs Ha
CaMOCTOATENIFHYI0O paboTy Ha AayIOWTOPHBIX 3aHATHUAX M HA BHEAYAWTOPHYIO CaMOCTOATEIBHYIO pPadoTy.
CamocrosrenbHas paboTa 0OydYalOMMXCSl BKIIOYAET KaK ITOJHOCTBIO CAMOCTOSITEIBHOE OCBOCHHE OTAEIBHBIX TEM
(pa3zemnoB) AMCIUIUIMHEI, TaK U MPOPabOTKy TeM (pa3/ieioB), OCBaWBaeMbIX BO BpeMs ayAMTOPHOH paboThl. Bo Bpems
CaMOCTOATENIFHONW paboTHl 00YJaIONIHecs YNTAIOT U KOHCIIEKTHPYIOT Y4eOHYI0, HAyYHYIO M CIPAaBOYHYIO JIUTEPATypy,
BBITIOJTHAIOT 33/1aHUS, HAIIPABJICHHBIE HA 3aKpETUICHUE 3HAHUH U OTPaOOTKY YMEHUIT M HABBIKOB, TOTOBSATCS K TEKYIIEMY
1 TIPOMEXYTOYHOMY KOHTPOIIO 0 JUCIUIUINHE.

Oprasmu3anysi CaMOCTOSTEIFHONH paboTHl OO0YYarOIIUXCS PErIaMEHTHPYeTCSI HOPMATHBHBIMHM JOKyMEHTaMH,
y4e0HO-METOJMUECKON TNTEPaTYPOil M AJIEKTPOHHBIMHA 00pa30BaTeIFHBIMHU PECYPCaMH, BKITIOYAS:

HOpﬂL[OK OpraHu3anum U OCYIECTBJICHUA O6pa30BaT€J’IBHOﬁ JACATCIBbHOCTHU IIO 06paSOBaTGJ'ILHI)IM nporpammam
BBICHICTO O6pa3OBaHI/I$I - IMporpamMmmam 6aKEU'IaBpI/IaTa, nporpamMmam CricquajuTeTa, IMpOorpaMMaM MAarucTparypbl



(yTBeprkIeH nprukazom MuHucTepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanmm ot 5 anpens 2017 romga Ne301).

[Mucemo MunncreperBa obpasoBanus Poccuiickoit deneparn Nel4-55-996un/15 ot 27 nosiopsa 2002 r. "O6
AKTHBH3AIMH CAMOCTOSTEIIBHON pabOThI CTYICHTOB BBICITUX YICOHBIX 3aBEICHUI".

[onoxenune ot 29 nexadbps 2018 r. Ne 0.1.1.67-08/328 "O mnopsiake NpPOBEINCHUS TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH M TPOMEXYTOYHOW aTTecTaluu oOydarommxcs QeaepaabHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pazoBaTeNbHOro yupexaeHus Beiciiero oopaszosanust "Kazanckuii (IIpuBomkckuii) GpenepanbHblii yHUBEpCUTET' .

Iomoxenne Ne 0.1.1.67-06/241/15 ot 14 mexabps 2015 r. "O ¢dopmupoBanun (GpoHAa OLEHOYHBIX CPEICTB LIS
NPOBENICHUS TEKyIIeH, MPOMEKYTOUYHOH M HMTOTOBOW aTTecTauuy oOydaromuxcs (emepaJbHOr0 rocyIapcTBEHHOTO
ABTOHOMHOTO 00pa30BaTeJIbHOrO y4pexaeHHs Beiciiero ooOpasoBanusi "Kazanckuii (IIpuBomkckuii) denepaibHbIi

yHHUBepcuTeT"".

Iomoxxerme Ne 0.1.1.56-06/54/11 ot 26 oxtsa0ps 2011 r. "OO6 3MeKTPOHHBIX 00pa30BATENBHBIX pecypcax
(benepanbHOro TOCYIapCTBEHHOI'O aBTOHOMHOTO 00pa30BaTENBHOTO YUYPEKACHUS BBICIIETO NPOQeCcCHOHAIBHOTO

"nn

obOpazoBanus "Kazanckuii (IIpuBoinkckuii) GpenepanbHbIil yHuBepcuTeT"".

Pernmament Ne 0.1.1.67-06/66/16 ot 30 mapta 2016 1. "Pa3paboTku, perucTpanny, HOATOTOBKU K HCIIOJIb30BaHUIO
B y4eOHOM Ipoliecce M yOaJleHHs JJICKTPOHHBIX OOpa3oBaTENbHBIX PECYpPCOB B CHUCTEME JJIEKTPOHHOTO OOYy4eHHs
(emepaIbHOTO TOCYJApCTBEHHOTO aBTOHOMHOTO 00pa30BaTENBFHOTO YUPEKACHUS BhIcHIero odpa3oBanus "KazaHckwii

nn

(ITpuBoIDKCKHIA) enepanbHbIN YHUBEpCUTET"" .

Pernmament Noe 0.1.1.67-06/11/16 ot 25 siHBaps 2016 1. "O GayulbHO-PEHTHHIOBOW CHUCTEME OLCHKM 3HAHMI
00yuaronmxcst B (pefepaIbHOM IOCYAapCTBEHHOM aBTOHOMHOM 00pa30BaTeIbHOM YUPEKACHUN BBICIIET0 00pa3oBaHuUs
"Kazanckuii (IlpuBomxkckuii) GpenepanbHblii yausepcurer"".

Pernament Ne 0.1.1.67-06/91/13 ot 21 urons 2013 1. "O nopsake pa3pabOTKH U BBITyCKa y4eOHBIX M3JIaHUHN B
(enepaTbHOM TOCYJapCTBCHHOM aBTOHOMHOM 00pa30BaTEIbHOM YYPEKACHHH BBICHICTO HMPO(ECCHOHATBHOTO

"nn

obpazosanus "Kazanckwuii (ITpuBomkckmii) GeaepanpHblii yHHBEepcUTET"".

6. DoH OLIEHOYHBIX CpE€ACTB 110 JTUCHUILIUHE (MOI[yJ'IlO)

®DoHJT OLIEHOYHBIX CPEACTB IO JAUCUUIUIMHE (MOMIYJIO) BKJIIOYAET OICHOYHBIE MaTepuaibl, HampaBicHHbIE Ha
MPOBEPKY OCBOEHHUSA KOMIIETEHLIMHA, B TOM YHWCJIE 3HAHUM, YMEHUU U HAaBBIKOB. DOH]I OLIEHOYHBIX CPEJCTB BKIIIOUAET
OLIEHOYHbIE CPEACTBA TEKYLIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA TPOMEKYTOUHON aTTECTALlUHU.

B doHIe O1eHOYHBIX CPEICTB COASPIKUTCS CISAYIOMAs HHPOPMAITU:

- COOTBETCTBHE KOMITETEHIINH MJIAHUPYEMBIM pe3yJibTaTaM 00ydeHHUs 110 TUCIUIUTHHE (MOYIIIO);
- KpUTEPUH OIICHUBAHIS C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYJIIO);

- OIIMCaHUe MOPsIIKa MPUMEHEHUSI U TIPOLIEAYPhI OIICHUBAHUS TSI KQKIOTO OIEHOYHOTO CPEJICTBA;
- KpUTEPUH OLECHUBAHUS JIJIS1 KaX/I0T0 OLIEHOYHOTO CPE/CTBA;

- COJiep>KaHUe OILEHOYHBIX CpPENCTB, BKIIOYas TpeOOBaHUsA, TpPEIbABISEMble K JEHCTBUSAM OOydaromuxcs,
JIEMOHCTPUPYEMBIM pE3yJIbTaTaM, 3aJlaHusl Pa3IUYHBIX THUIIOB.

®oH/I OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYIIIO).

7. IlepeyeHb OCHOBHOIl M JONOJHHMTEIbHOH Y4YeOHOW JMTepaTypbl, He00XOAUMOI A5 OCBOCHHUS
JUCHUITHHBI (MOIYJIsT)

OcBoeHHE JUCHUILUTUHBI (MOJyYJIsl) MPEAIoyiaraeT ulydeHue y4deOHO# nurepaTypsl. Jluteparypa MOKeT ObITh
JOCTYITHA 00YYAIOMIMMCS B OJHOM M3 JIBYX BapHaHTOB (JINOO B 00OMX U3 HUX):

- B DJCKTPOHHOM BHJE - Yepe3 JJICKTPOHHBIC OMOIMOTEYHBIE CHCTEMBI Ha OCHOBAaHHWH 3aKIIOYCHHBIX KDY
JIOTOBOPOB C MIPaBO00IIaIaTEeIISIMU;

- B meyaTHOM Buae - B Hayunoii Ombamoreke EmaGyxckoro wmHCcTHTyTa KDY, OOyuaromiyecss moaydaroT
y4eOHyI0 TUTepaTypy Ha aDOHEMEHTE 10 YUTATEIbCKUM OnjIeTaM B COOTBETCTBUU C TpaBWIaMU TIOJIh30BaHUs HayuHoi
O6uOIMOTEKOI.

DJeKTpOHHBIE M3JJaHUS IOCTYIHBI JUCTaHIMOHHO U3 JII000H TOYKH NMPH BBEJICHNUH 00yYalOMIMMCs CBOETO JIOTHHA
W mapoJisi OT JIMYHOTO KaOMHeTa B cucTeMe "JJIeKTpOHHBIH yHHBepcHuTeT". [Ipy MCronp30BaHWN ME€YAaTHBIX H3TAHUH
Ooubnmoreynplii QOHJ MOMKEH OBITh YKOMIIEKTOBAaH WMH M3 pacuera He MeHee 0,25 sx3eMInisipa Ha KaXIOTO
oOyuJarorierocst U3 4ucia JIUIl, 0JHOBPEMEHHO OCBaWBAIOIINX JAHHYIO TUCIHUILIHHY.

[lepedennr yueOHOM JUTEpaTYpbl, HEOOXOAMMOH JUIi OCBOEHHS JUCUMIUIMHBI (MOXYJs), HAXOIUTCS B
[Mpunoxxennu 2 k paboyeit mporpaMme AUCHUILIHHBL. OH MOJUICKUT OOHOBJIEHHUIO NIPH W3MEHEHUH YCIIOBUI IOTOBOPOB
K®Y c¢ mnpaBooOmamatensiMy 3JICKTPOHHBIX W3JaHMA W TP HM3MEHEHHM KOMIUIEKTOBaHUS (oHnoB Hayunoii
6ubimorexn Enabysxckoro nacturyta KOY.



8. [lepeuenn pecypcoB nHPOPMANHOHHO-TETEKOMMYHUKANIMOHHOH ceTn "MHTepHeT', HEOOXOAMMBIX /151
O0CBOEHMS TMCHUIIHHBI (MOAYJISA)

1. OdurnmanpHbIe CaiiThl TPON3BOANUTENCH U JOKYMEHTAIIHS

Arduino Arduino Official Website - opuransHelii caift, T0KyMEHTAIHS, IPHMEPHI TPOEKTOR
Arduino Reference - cripaBounuk 1o 361Ky Arduino

STM32 STMicroelectronics - opuiransHbIi CAaHT TPOM3BOIUTEIS
STM32duino - hopym 1o mporpammupoBanuio STM32 uepes Arduino IDE
Raspberry Pi Raspberry Pi Foundation - odurmansHsiii caiit

Raspberry Pi Documentation - foxymeHTarms

2. O6pazoBarenbHbIe AT(HOPMBI M OHJIAHH-KYPCHI

Stepik "OcnoBbl pabots! ¢ Arduino”

3. CoobectBa 1 GopyMmbl

Stack Overflow

Arduino Tag

STM32 Tag
Reddit

r/arduino

r/stm32

Xabpaxabp Paznen "MUKPOKOHTpOIIEPHI”

4. Ilone3Hble MHCTPYMEHTHI U CEPBUCHI
OnnaitH-CUMyIATOPHI

Tinkercad Circuits - cumyssrop Arduino

Wokwi - ornaita-cumyisitop st Arduino u ESP32
I'oToBBIE IPOEKTHI

Instructables Arduino

Hackster.io - coo0mecTBo NPOSKTOB Ha MUKPOKOHTPOJIIEpax
5. Buneopecypcel

Amperka - ypoku mo Arduino u 3IeKTpPOHUKE
Simple Electronics - npaktuueckue ypoku
STM32Cube - odurmansHbrit kaHan STM32

6. JlutepaTypa u yueOHbIe MaTEpUaIbI

becnnaTHble KHUTH

"Arduino Programming Notebook"

"STM32 ARM Programming for Embedded Systems"
bioru

Bror Adafruit - HoBocTH 1 00yYaroIue MaTepHAITBI
Embedded.com - npodeccroHanbHbIe CTATHH

7. J1OTIOHUTENBHBIE PECYPChI

T'oToBbIe OHOIHOTEKH

Arduino Libraries

STM32Cube Library

9. Meroauyeckue yKazaHus AJ1s1 00y4ar0MXcsi 10 OCBOEHUIO TUCHUILIUHBI (MOAYJIsT)

Bun pador MeToauyeckue peKoMeH AU

JIEKIINU Crenyet BecTH KOHCIIEKT JIEKIIMH ¥ O3HAKOMHTBCS C JIUTEPaTypOl peKOMEHyeMOH IJIs TPOYTEHUSL.
Ecnu BO3HMKAIOT TPYJHOCTH B TOHUMAaHHH JIEKIIHOHHOTO MaTepuaia CiIeayeT oOpaTuThes K
IIPEoAaBaTeN0, KOTOPBIH YNTAeT JeKIUH. {11 yCHEeNIHOro yCBOSHHS JIEKIIMOHHOTO MaTepHuala,
HEoOX0ANMO TPOpadaTHIBaTh MaTepual, MPOBOIUTH OAPOOHBIN BBIBOA (hOPMYJI, B TOM CIIydae, €Ciu
9TO He OBUIO C/IETaHO Ha MPero/iaBaTelieM Ha JICKIINH.

naboparopHsle | [l yCremHoro BBINOJHEHHS Ja0OpaTOpHBIX paboT TpeOyeTcs H3yuyuTh Marepuall JIEKIHH.

paboTsl [MpuctynaTe K BBINOJIHEHUIO Ja0OPaTOPHOH pabOTHl MOKHO IOCIE NPEIBAPUTEIHLHOTO MPOYTEHHS
TEOPETHYECKOr0 MaTepuaia. BrIlosHeHNE CileayeT MPOBOJUTh PYKOBOACTBYSICH MOPSIKOM PabOTHI.
VYcnemHoe BBINOMHEHUE J1a00paTOpHOH paboThl O3HAYAeT, YTO CTYJECHT BBINOJHHI OCHOBHYIO
pabory, a Tak)Ke OTBETHJI Ha BOIIPOCHI WM BBITIOJIHHII JOTIOJTHUTEIIbHBIC 3a/IaHusI.

camocTos- | HeoOXoaMmMo BBINONHATH 3aJaHus 1O KypCy, KOTOPbIE NaHbl MENAroroM JUisi CaMOCTOSTEIBHOTO
TenbHas paboTa| BBIMONHEHUs. {15 yCHENIHOTO  BBIMOJHEHUS] CAaMOCTOSATENBHOH pabOThl, CTYJEHT IOKEH
03HAKOMHTBCS ¢ JuTeparypoil. [Ipu paboTte ¢ TepMUHAMH HEOOXOIUMO 00OpalaThCs K CIOBApsM, B
TOM YHCIie IOCTYIHBIM B IHTepHeTe, HanpuMep, Ha caiite http://dic.academic.ru.

TECTUPOBAHUC B TecroBBIX 3aJaHuAX HpaBI/IJ'H:HHﬁ OTBET TOJIBKO OJIMH. Ecin Bam KaXETCd, 4YTO IpPaBUJIbHBIX



https://www.arduino.cc/
https://www.arduino.cc/reference/en/
https://www.st.com/
https://stm32duinoforum.com/
https://www.raspberrypi.org/
https://www.raspberrypi.org/documentation/
https://stepik.org/course/81354/
https://stackoverflow.com/questions/tagged/arduino
https://stackoverflow.com/questions/tagged/stm32
https://www.reddit.com/r/arduino/
https://www.reddit.com/r/stm32/
https://habr.com/ru/hub/microcontrollers/
https://www.tinkercad.com/circuits
https://wokwi.com/
https://www.instructables.com/circuits/arduino/projects/
https://www.hackster.io/
https://www.youtube.com/c/amperkaru
https://www.youtube.com/c/SimpleElectronics
https://www.youtube.com/c/STMicroelectronics
https://playground.arduino.cc/Main/ManualsAndCurriculum/
https://www.academia.edu/42924658/STM32_ARM_Programming_for_Embedded_Systems
https://blog.adafruit.com/
https://www.embedded.com/
https://www.arduino.cc/reference/en/libraries/
https://www.st.com/en/embedded-software/stm32cube-mcu-packages.html

OTBETOB OOJbINE, BBHIOMpAaWTE TOT, KOTOPBIA, Ha Bam B3rmsa, Hawbonee mpaBWIbHBIA. [l
YCIICIIIHOTO MPOXOKIACHUS TSCTHPOBAHUS HEOOXOAUMO BHHUMATEILHO 03HAKOMHUTBCS C MaTepHaIaMHu
W3JI0KCHHBIMHA B JIEKIIMH, a TaKKe BBHIIOJIHUTH BCE 3aIaHUS UL CaMOCTOATENBHOW pPabOTHI.

IIMCbMCHHAasA 06yqa10m1/1ec;1 oJjiy4daroT 3a1aHucC 10 OCBCHICHUIO onpe;[enéHme TCOPCTUUYCCKUX

pa60Ta BOIIPOCOB HIn pCUHICHUTIO 3aJa4. Pa6ora BBITIOJIHACTCS IIMCbMCHHO u craéres
nmpenoaaBaTeiIto. OHeHI/IBaIOTCH BJIaICHUC MaTtcpuaiomMm no TEMC paGOTI)I,
AHAIITUTUYCCKHE CHOCOGHOCTI/I, BJIAICHHUC MCTOOaMH, YMEHUA n HaBBbIKH,

HeOOXOIMMBIE JIJIS BBIIIOJIHEHUS 3aJaHHH.

9K3aMeH OK3aMeH HaleJeH Ha  KOMIUIEKCHYI0O  IPOBEPKY  OCBOGHHMS  JUCHUIUIMHBL. — ODK3aMeH
NPOBOAWTCS B YCTHOW  WiIM  NHUCbMEHHOM  Qopme mo  OmmeraM, B KOTOPBIX
comepXkarcs  BONPOCH  (3amaHWs) MO BceM TemaM Kypca. OOydgaromemycs — maércs
BpeMs  Ha  moAroToBky.  OLeHMBaeTcs  BIAJCHHE  MAarepHaoM, €ro  CHCTEMHOE
OCBOCHHE,  CHOCOOHOCTh  IPUMEHATh  HY)XHbIE  3HAaHMS, HaBBIKH W  yMCHUS  IIPH
aHaJIM3e NPOOIEMHBIX CUTYalUi ¥ PEIICHUH IPAKTHYECKHUX 3aaHUH.

10. ITepeyenb MHGOPMANMOHHBIX TEXHOJIOTHIl, UCMOJIL3YeMBbIX NMPH OCYLIECTBJIEHUH 00pPa30BaTEIbLHOIO
npouecca no AUCHUILVINHE (MOAYJII0), BKJIIOYAsl MepevyeHb NMPOrpaMMHOro obecnevyeHuss 4 MHGOPMALMOHHBIX
CNPABOYHBIX cCUCTEM (IPH HEOOXOTUMOCTH)

OcBoeHne IUCHUILIHHBI "MUKPOKOHTPOJUIEpEl B 00pa3oBaHMHU' MpeNNoiaraeT HCIOJb30BAHHE CIETYIOLIEro
MIPOTrPaMMHOT0 oOecnedeHus 1 HH(POPMAMOHHO-CIIPABOYHBIX CHCTEM:

Y4eOHo-MeToquYecKas JINTepaTypa Jisl JaHHOW AUCIMIUIMHBI MIMEETCSl B HAJIMUUH B JIEKTPOHHO-ONOIMOTEYHON
cucreme "ZNANIUM.COM", noctyn k KoTopo# mpegoctaBiieH obOydaromumcs. DbC "ZNANIUM.COM" coxepkut
NIPOU3BENCHUS KPYIHEHIIUX POCCHUUCKUX YYEHBIX, PYKOBOJUTENIEH TOCYAAPCTBEHHBIX OPraHOB, IIpENojaBaTreiei
BEAYIIMX BY30B CTPaHbl, BHICOKOKBATU(QHUIUPOBAHHBIX CHELUAINCTOB B pa3nu4yHbIX cdepax OusHeca. Donp
OubIMOTEeKN COPMHUPOBAH C YUETOM BCEX M3MEHEHHH 00pa3oBaTeIbHBIX CTAHJAPTOB M BKIIIOYAECT YUEOHHUKH, yUeOHbIE
nocoOwusi, yaeOHO-METOJMIECKNE KOMITIEKCH, MOHOTpaduH, aBTopedepaTsl, AUCCEPTALNHN, SHIUKIONEANH, CIIOBAPH H
CIPaBOYHUKH, 3aKOHOJATEIbHO-HOPMATUBHBIE HOKYMEHTHI, CIELHANbHBIE MEPUOIUYECKHE HU3IAHHA W U3JAHUS,
BEIITyCKaeMbIe M31aTelbcTBaMu By30B. B HacTosmiee Bpemst 95C ZNANIUM.COM cooTBeTCTBYET BceM TPeOOBaHUSIM
(enepabHBIX TOCYJApCTBEHHBIX 00pa30BaTEeNbHBIX CTaHAApTOB BhIcmiero obpasosanus (PI'OC BO) HoBoro
MOKOJICHUSI.

11. Onucanue MaTepHaJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM A/ OCyLIecTBJIeHUs] 00pa30BaTeJbLHOI0
npouecca no JMCHUIINHE (MOAYJIIO)

OcBoeHne IUCHUILIMHBI "MUKPOKOHTPOJUIEpEl B 00pa3oBaHMHU" TpeNnoiaraeT MCIOJIb30BaHHE CIIETYIOIEro
MaTepHalIbHO-TEXHMYECKOTO 00eCTICUeHHMSI:

Yuebnas aynutopust Ne 60 (423600, Pecrry6nmka Tatapcran, r. Ena0yra, yin. Kasanckas, a. 89) mist nmpoBegeHus
3aHATHH JEKIMOHHOTO THIA, 3aHATHH CEMHHApPCKOTO THIIA, IPYIIOBBIX ¥ MHAWBUAYaJIbHBIX KOHCYJIBbTAIMH, TEKYILETO
KOHTPOJIS ¥ TIPOMEXKYTOYHOH aTTECTANNH, TIOMEIICHHE [T CaMOCTOSTeNbHO padoThl. [Inomans 73,4 kB.M. Komrmekr
Mebemnn (rmocagodnsix Mect) 29 mt. Kommuiekt mebenn (mocagodHbIx MecT) At npernogasaresns | mT. KomnbsroTepHsIit
knacc: Kommetoteps! intel core i5 15 mr. Monutopsr ViewSonic 22d 15 wr. I[Ipoektop EPSON EB-535W 1 .
WntepaktuBHas nocka IQBoard DVT TNO82 | mt. Tpubyna | mt. Kongunnonep 1 mr. Hacrennsle moa ki 6 mT.
Ikad nByxcTtBOpuathlii ¢ monkamu 1 mrt. Be6-kamepa 1 mr. Beixon B MHTEpHET, BHYTPHBY30BCKast KOMITBIOTEpHAs
CeTh, JIOCTYI B DJJIEKTPOHHYIO HH(MOPMAIMOHHO-00pa3oBaTellbHyI0 cpeny. Habop ydeOHO-HArisgHBIX IMOCOOUH:
KOMIUIEKT MPE3CHTAINH B 2JIEKTPOHHOM (popMaTe o Mpero1aBaeMoi TUCIUILIHHE 3-5 mIT.

12. CpencrBa ajanTauuy NpenoJaBaHus JUCHMIUVIMHBI K NOTPEOHOCTSM 00y4al0IMXcsi MHBAJIUA0B U JINL
€ OrPAaHMYEHHBIMU BO3MOKHOCTSAMH 3/10POBbS

IIpn HeoOXxoaumocTH B 00pa30BaTEIbHOM MPOLECCE NPHUMEHSIOTCS CIEAYIOIIME METOAbl M TEXHOJIOTHH,
obrerdaromniyie BOCIpUATHE HHOOPMAIK 00YJIaONMMICS WHBATHIAMH U JIUIIAMH C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3I0POBBS:

- CO3J]aHHE TEKCTOBOM BEPCHM JIFOOOTO HETEKCTOBOIO KOHTEHTa AJSI €r0 BO3MOXKHOTO IIPpeoOpa3oBaHHs B
aIbTepHAaTHBHBIE (POPMBI, YIOOHBIE IS PA3INYHBIX ITOJIE30BATEICH;

- CO3JaHUC KOHTCHTa, KOTOpBIfI MOKHO NPEACTABUTHL B PA3JIMYHBIX BUAAX 0e3 IMOTCPU JAaHHBIX WJIIN CTPYKTYPHI,



MIPEeIyCMOTPETh BO3MOXKHOCTh MAacIITaOMpOBaHMA TeKCTa W W300pakeHWi Oe3 MoTepW KadecTBa, HPEAyCMOTPETh
JOCTYITHOCTH YIPABJICHUS KOHTCHTOM C KIIaBHATYPHI;

- cO3/7aHMe BO3MOYKHOCTEH IUIsi OOydYaromMXCs BOCIPHHUMATh OJHY M Ty ¢ HH(pOpManmio M3 pasHBIX
HUCTOYHWKOB - HampuMep, TakK, YTOObl JWIA C HAapyHNICHHSIMH CIyXa HOJydaad HHPOPMAIHIO BHU3YalbHO, C
HapyLICHUSIMHU 3PCHHS - Ay ANAIIBHO;

- HNPUMCEHCHHUC MNPOrpaMMHBIX CPCACTB, o6ecneqHBa}omnx BO3MOXHOCTb OCBOCHHMs HABBIKOB H yMeHI/Iﬁ,
(I)OpMI/IpyeMI)IX Z[I/ICIIHHJ'IPIHOﬁ, 3a CUéT AJIbTCPHATUBHBIX CHOCO6OB, B TOM YHUCJIC BUPTYAJIbHBIX na6opaTop1/H71 n
CUMYJIALUOHHBIX TeXHOJIOFI/Iﬁ;

- MNPUMCHCHUEC IUCTAHIMOHHBIX O6pa30BaTeJ'H>HI>IX TEXHOJIOTUM IS nepegauun I/IH(i)OpMaHI/II/I, OpraHmnzanuun
Pa3JIMIHBbIX (1)0pM I/IHTepaKTP[BHOﬁ KOHTaKTHOM pa6OTLI 06yqa10u1eroc51 C npenoaaBaTejeM, B TOM YHUCJIC BeGI/IHaPOB,
KOTOPbIC MOT'YT OBITh MCIIOJIL30BAHEI JJIsL TPOBCICHUS BUPTYAJIbHBIX JIEKIIUA ¢ BO3MOKHOCTBIO B3aMMO/ICHCTBUS BCEX
YYaCTHUKOB JHUCTAHIIUOHHOI'O O6y‘{eHI/Iﬂ, MMpoBE€ACHUSA CCEMHWHAPOB, BBICTYIUICHUSA C JOKJIaJaMW W 3alllUuThbl
BBIITOJTHCHHBIX pa60T, OpOBCACHUSA TPCHUHI'OB, OpraHnu3alun KOJIJICKTUBHOM paGOTI)I;

- TNpUMEHEHHE AWCTAHIMOHHBIX OOpa30BAaTENBHBIX TEXHOJNOTMH MJIsI OpraHu3anuu  (Gopm TeKymero u
IIPOMEKYTOUYHOTO KOHTPOJIS;

- YBECIMYCHHUE TIPOAOJDKUTEIIBHOCTH CHa4Yn O6y‘-Ia}OH.II/IMC§I HWHBAJINAOM WA JIMIOOM C OrpaHUYCHHBIMH
BO3MOXKXHOCTAMH 3J0POBbA (1)0pM HpOMC)KyTO‘IHOﬁ aTTECTAllMU 110 OTHOICHHUIO K YCTaHOBHGHHOﬁ MPOAOJIKUTCIIBHOCTH
Ux caadym:

- IPOIOJKUTENHLHOCTH CAa4YM 3a4€Ta UK 9K3aMeHa, MPOBOJUMOTO B IMICHMEHHOU (opme, - He Gonee yeM Ha 90
MUHYT;

- MPOJOKUTENLHOCTH MOJATOTOBKHM 00YYaIOIIErocs K OTBETY Ha 3auéTe WM K3aMEHE, MPOBOAUMOM B YCTHOMN
¢dopme, - He Oonee yem Ha 20 MUHYT;

- MPOJOJIKATENHFHOCTH BBICTYIUIEHHS OOYYalOIIEerocs MPH 3aliuTe KypcoBOW paboTel - He Gosee yeMm Ha 15
MHHYT.

IIporpamma cocraBieHa B cooTBercTBUH ¢ TpeboBaHmamMu ®I'OC BO u y4eOHBIM IIAHOM IO HATPABICHUIO
44.04.01 "Ilenaroruueckoe oOpasoBaHue" U MarucTepckoi mporpaMme Marematudeckoe 0Opa3oBaHue.
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COOTBETCTBHUE YPOBHEW OCBOEHHW A KOMIETEHIIAU INIAHUPYEMBIM PE3YJIBTATAM OBYUEHMSI

Kon u HaumeHoBaHue HNuauxaTopsl I[Inanupyemble pe3yJbTaThl 00y4eHMs, 1eTAJTU3HPOBAHHbIE 110 YPOBHIM OuneHovHbIE CPEICTBA
KOMIleTeHIIH ! AOCTUKEHHS OCBOCHHUS KOMIIETEeHIMH
KOMIeTeHIui BasoBbiii IpoaBuHy THI Beicokmii
[K-2. Crocoben | ITK-2.1. 3uate | 3HATH TUTIOBEIE | 3HATh  COBpPEMEHHBIE | 3HATH mudpossie | TectmpoBaHue, MUCHMEHHAS paboTa, IK3aMEH
MPOEKTHPOBATh uudpoBbIe uQpoBBIE nu(poBLIe WHCTPYMEHTHI, B TOM
MH(OpPMaLMOHHO- WHCTPYMEHTBI, B TOM | HHCTPYMEHTBl, B TOM | MHCTPYMEHTHI, B TOM | 4YHCJe CETeBbIC,
oOpa3oBaTenpHOE qucie ceTeBble, | Yucie 0a30BbIE CETEBBIE, | YUCIE CeTeBble, | NPUMEHsSIEMbIC ULt
MPOCTPAHCTBO HAa OCHOBE | MPUMEHSAEMblE ISl | PUMEHseMbIe JUIsl | TIpUMEHsIEMble JUIsl | TIPOEKTHPOBAHUS
COBPEMEHHBIX MIPOCKTUPOBAHUS MPOEKTUPOBAHUS MIPOCKTUPOBAHUS UH(OPMALIMOHHO-
TEXHOJIOTH U | nHpOpMaLMOHHO- nH(popMaLMOHHO- nH}popManOHHO- 00pa3oBaTeNLHOTO
JOCTHKEHUN HayKH 00pazoBaTebHOr0 00pa3oBaTeIbHOTO 00pa3oBaTeIbLHOTO IpPOCTPaHCTBA c
IIPOCTPaHCTBA MPOCTPaHCTBA IIPOCTPaHCTBA y4eToM ocoOeHHOCTeH
00pa3oBaTeIbHOM
cpensl
IK-2.2. YMeTs | YMETh MPOEKTUPOBATH YMeTh MPOeKTUPOBaTh | YMETh MPOEKTUPOBaTh | TecTupoBaHHe, MMCbMEHHAs paboTa, SK3aMeH
IIPOEKTUPOBATH nH(pOpMaMOHHO- nH}popMannoHHo- nH(popMannoHHoO-
nHpopMannoHHo- o0pazoBarenbHOE oOpa3zoBaTenbHOE o0pa3zoBaTenbHOE
oOpazoBarenbHOe MPOCTPAHCTBO Ha OCHOBE | MPOCTPAHCTBO HA TIPOCTPAHCTBO C
MIPOCTPAHCTBO Ha | UCIOJIb30BaHMs 0A30BBIX | OCHOBE MCIIOJIb30BaHHS | YYETOM OCOOCHHOCTE
OCHOBE TEXHOJIOT Uil COBPEMEHHBIX o0Opa3oBaTeNbHON
UCIIONIb30BaHUS TEXHOJIOTH Cpe/ibl Ha OCHOBE
COBPEMEHHBIX UCTIONIb30BAHUS
TEXHOJIOT Uit u COBPEMEHHBIX
JOCTHXKEHUH HayKu TEXHOJIOT Ui
TIK-2.3. Buagers | Biagers criocoOHOCTBIO Bnanets Bnanets TectupoBanue, MUCEMEHHAST pabOTa, IK3aMEH
CHOCOOHOCTBIO MPOEKTUPOBATH CIIOCOOHOCTBIO CIIOCOOHOCTBIO
IIPOEKTUPOBATH nH(pOopMaMOHHO- MIPOEKTUPOBATH MIPOEKTUPOBATH
nHpopmMannoHHo- o0pazoBarenbHOE nH}opMannoHHoO- nH(pOpMannOHHO-
oOpazoBarenbHOe MPOCTPAHCTBO HAa OCHOBE | 0Opa3oBaTenbHOE o0pa3zoBaTesbHOE
MPOCTPAHCTBO Ha | MCIIOJIb30BaHMs THIIOBBIX | MPOCTPAHCTBO HA MIPOCTPAHCTBO C
OCHOBE IUPPOBBIX OCHOBE HCTIOJIb30BaHUS | YIETOM OCOOEHHOCTEH
HCIIOIb30BaHHUS MHCTPYMEHTOB, B TOM COBPEMEHHBIX 00pa3oBaTenbHOM
u(HPOBBIX guciie 6a30BbIX CETEBBIX | MUPPOBBIX cpezbl Ha OCHOBE
HHCTPYMEHTOB, B TOM WHCTPYMEHTOB, B TOM HCTIONIb30BaHMSA
YHCIIE CETEBBIX YHCIIE CETEBBIX u(poBbIX

UHCTPYMCHTOB, B TOM
YHUCJIC CCTCBBIX

IK-1. Cnoco6en | TIK-1.1 3Hath | 3HaThH TUNOBBIE | 3HaTh ~ COBpPEMEHHBIC | 3HAaTh MHHOBAIMOHHBIC | TecTupoBaHMe, MMCbMEHHAs paboTa, FK3aMeH
CaMOCTOSITEILHO U B | TEXHOJOTHH TEXHOJIOTUM  MU3Yy4EHUS | TEXHOJIOTUM U3YUCHMS | TEXHOJOTHMM W3Yy4EHUS

KOMaHJe OCBauWBaTh | M3ydeHUs HUQPOBBIX | HU(POBBIX QpoBBIX QpoBBIX

1M (pOoBbIE MHCTPYMEHTHI | HHCTPYMEHTOB HAa | UHCTPYMEHTOB HAa | MHCTPYMEHTOB Ha | MHCTPYMEHTOB Ha




Ha annapaTHOM
NPOTrPaMMHOM YPOBHSX

u

anmnapaTHOM U | anmapatHoMm U | anmapaTHOM U | anmapaTHOM u
MPOTrPaMMHOM MPOTPAaMMHOM  YPOBHSIX | MPOrPAMMHOM YPOBHSIX | MPOrPAMMHOM YPOBHSIX
YPOBHSX CaMOCTOSITCIFHO ¥ B | CAMOCTOSATENILHO U B | CAMOCTOSTEIBHO U B
CaMOCTOSATENIFHO W B | KOMaHJC MO 3aJaHHOMY | KOMaHIE Mo | KOMaHfje
KOMaH1e AITOPUTMY 33J]aHHOMY aJITOPUTMY
IK-1.2 VYmMeTh | YMETh OCBauBaTh B | YMeTh 0OCBaWBath | YMeTh ocBamBaTh | TecTHpoBaHME, MUCbMEHHAs Pab0OTa, IK3aMeH
OCBauBaTh KOMaH/Ie [0 33JaHHOMY | CAMOCTOSITEJIbHO U B | CAMOCTOSATENbHO U B
CaMOCTOSTENIbHO W B | allTOPUTMY TUTIOBBIE | KOMaH e 1o | KOMaHje
KOMaHjie UU(poBbie | HU(POBbIC HHCTPYMEHTHI | 33JAHHOMY AaJTOPUTMY | HHHOBAIIMOHHBIE
HHCTPYMEHTBI Ha | Ha anmnapaTHOM U | COBpEeMEHHBIC uudpoBbie
anmnapaTHOM U | MPOrpaMMHOM ypOBHsIX | Hu(pOBbIE HWHCTPYMEHTBI Ha
porpaMMHOM UHCTPYMCHTbBI Ha armapaTHOM u
YPOBHSAX arnmnapaTHOM U | IPOrPaMMHOM YPOBHSAX
NIPOrPaMMHOM YPOBHSX
IK-1.3 Bnagetrs | Bmanets cnoco6HocThiO | Bnameth Bnanets TectupoBanue, MUCbMEHHAs paboTa, IK3aMEH
CIOCOOHOCTHIO OCBaMBaTh B KOMAH[IE MO | CIOCOOHOCTHIO CIIOCOOHOCTBIO
0OCBaMBaTh 3aJaHHOMY  aJrOPUTMY | OCBaMBaTh OCBaMBaTh
CaMOCTOSITENIbHO M B | THIIOBBIC udpoBbIe | CAMOCTOSITENIFHO M B | CAMOCTOSITENBHO U B
KOMaH/i¢ [U(PPOBBIC | HHCTPYMEHTBI Ha | KOMaHje Mo | komMaHae  HUQPPOBEIC
HHCTPYMEHTBI Ha | anmapaTtHoMm U | 33aJaHHOMY aJrOPUTMY | MHCTPYMEHTBI HA
anmnapaTHOM U | MPOrpaMMHOM ypOBHsIX | Hu(POBBIE anmnapaTHOM u
MPOrpaMMHOM HUHCTPYMEHTBI Ha | NPOrPAMMHOM YPOBHSX
YPOBHSIX anmnapaTHOM u

IIPOIPaMMHOM YPOBHSIX




OLHEHOYHBIE CPENCTBA W NHBIE MATEPHAJIbI, HEOBXOJUMBIE JIJIS1 IIPOBEPKU
3HAHUU, YMEHHNH, HABBIKOB U1 (UJIN) OTIbITA AEATEJIbHOCTH,
XAPAKTEPU3VIOINUX OTAIIbI @POPMHWPOBAHU A KOMIIETEHLIA

Pacnpenenenne 6amioB 3a (POPMBI TEKYIIIETO KOHTPOJIA:
Cemectp 3

Tectuposanue (ITK-2.1; [TK-2.2; TIK-2.3)-25
IMucemennas padora (TTK-2.1; IK-2.2; TIK-2.3) - 25
HUroro 25+25=50 6amios

Dx3ameH — 50 6aIoB.

Jns 3auéra:

56 6annoB u 6onee - "3auTeHO".

55 ©annoB u MeHee - "He 3a4TeHO".

I. TEKYIIIMI KOHTPOJIb
1. TectupoBanue (3 cemectp)
25 TeCTOBBIX 3aJaHMH. 3a KaXIbIH NpaBWIBHBIAN OTBEeT HauyuciseTcs | Gaur. Mroro 3a TecTMpOBaHHME CTYAEHT
MOXeT 3apaboratb /10 25 GayuioB.
1. Uto Takoe MUKPOKOHTpOJLIEp?
a) MUHH-KOMIIBIOTED C MIPOLIECCOPOM, MaMSITBIO U Iiepudepueii Ha 0JJHOM KpPHCTaJLIe
b) Ycunurens curaaaos
¢) JlaT4uk TemMmepaTypel
2.Kaxkast apxuTeKTypa Jalie BCeTo UCIOIb3yeTCsl B yUeOHBIX MUKPOKOHTpOJLIEpax?
a) x86
b) ARM Cortex-M
c) PowerPC
3.Kaxo#i s13p1K mporpaMMHUpOBaHHMs Yallle BCEro Ucroib3yercs aust Arduino?
a) Python
b) C++ (ynpowénnsiii s Arduino IDE)
c) Java
4.Yto Takoe Arduino IDE?
a) OmnepalionHasi CucTemMa
b) Cpena pa3paboTku AJIsl MPOTPaMMHUPOBAHNS MUKPOKOHTPOJIIIEPOB
¢) I'paduaeckuit pexakrop
5.Kakoii crannaptHsIil mHTEpdENC HCIOMB3yeTes IS 3arpy3Ku porpaMM B Arduino?
a) USB-UART
b) Bluetooth
c) HDMI
6.J[1s1 gero HyxHa ¢yukuus setup() B Arduino?
a) [l 6eCKOHEYHOTO IUKJIa TPOrPaMMBI
b) [l 0JHOKpaTHOW MHUIMAIU3AIMH [TAPAaMETPOB
¢) [na o6paboTku npeprIBaHU
7.Yem STM32 orimuaetcst ot Arduino (ATmega)?
a) bonee morHbIM mporieccopom (ARM Cortex-M)
b) OrcyrcTBrem momnepxka PWM
¢) Tonbko aHAJIOTOBBIMH BXOJIaMU
8Kakoit HHCTpYMEHT HCIoNb3yeTces A nporpammuposanus STM32 gepe3 CubelDE?
a) ST-Link
b) Arduino Uno
c¢) USB-Flash
9.Kakast ¢pynkuust B STM32 HAL wucnonb3yercst 1J1sl 3aJepKKu?
a) delay_ms()
b) HAL_Delay()
c) sleep()
10.Kakoii mpoTOKOJI HCIOJIB3YETCS IS IUPPOBBIX JaTIYMKOB Temreparypsl (Hampumep, DS18B20)?
a) 12C
b) 1-Wire
c) SPI
11.Kak noaxirounts LCD-nucmuieii 16x2 k Arduino?
a) Uepes aHaIOroBBIE BXOJBI
b) Uepes untepdeiic [2C nnu mapanmienbHbINA pexUM
¢) Uepe3 USB



12.Yro takoe LIIUM (PWM) B MUKpOKOHTpOJLIEpax?

a) Merox ananoro-nudposoro npeodpazoBaHust

b) YnpaieHue MOIIHOCTBIO C TOMOIIBIO H3MEHEHHS CKBRKHOCTH UMITYJIECOB
c¢) becipoBoHas nmepenada gaHHBIX

13.Yto takoe UART?

a) UaTepdeiic ams mocnepoBaTenbHOM Iepesadn TaHHBIX

b) Buzneossixon

¢) Crioco0 MoAKITIOYCHHUS KECTKOTO TUCKA

14 Kakoit HHCTpyMEHT IIOMOTaeT OTJIaXuBaTh Ko Ha STM32?

a) JTAG/SWD-otiaguux

b) MynsTaMeTp

¢) Ocmmiorpad

15.Yro menaet ¢pynkius pinMode() 8 Arduino?

a) YCTaHaBIHMBACT PEXKUM PaOOTHI MHHA (BXOI/BBIXO]T)

b) U3mepsier HanpsDKEHUE

¢) Bxmouaer Wi-Fi

16.Kako#i mpoeKT MOXHO peann3oBath ¢ Arduino ajs usydeHust GusnKu?
a) Hudposoit TepmomeTp

b) Cucremy aBTOMaTH4ECKOTO MOJIMBA PACTEHUH

¢) 1 To, u npyroe

17 .Kak MUKpOKOHTPOJIIEPHI IIOMOTAIOT B MHKEHEPHOM 00pa3oBaHUH?

a) [103BOJISIFOT M3y4aTh ANTOPUTMBI Ha PEATBHBIX YCTPOHCTBAX

b) He ucmonp3yroTes B 00pa3oBaHUM

¢) Tonmpko 11 CO3MaHUA UTP

18.Kakoii KOMIOHEHT HYKEH JUI U3MEPEHUS OCBEIIEHHOCTH?

a) ®oroauoa/porope3uctop

b) Tepmomapa

¢) Akcenepomerp

19.TToyemy Ba’KHO HCIIOJIB30BATH PE3UCTOPHI IIPHU MOIKITIOYCHUH CBETOIHOAOB?
a) i orpaHUYEHHS TOKa

b) Ay yBenudeHUS APKOCTH

¢) Anst mepeniadu JaHHBIX

20.YT0 MOXEeT IpOU30HTH, eciH mepemyTaTs "+" u "-" Ipu NOAKITIOYCHAN TaTanKa?
a) KopoTkoe 3aMbIkaHIe HITH MOBPEXK/ICHNE KOMIIOHEHTOB

b) Huuero, ycTpoiicTBO OyaeT paboTath

¢) YBEIMYHUTCSI CKOPOCTh Nepeaul JaHHbIX

21.Kak 3aIUTHTh MUKPOKOHTPOJIIEP OT CKaYKOB HAIIPSKEHUs?

a) Micnionp30BaTh cTaOUIM3ATOP U MPEIOXPAHUTETH

b) [ToaKIIOYNTh HANIPSIMYIO K PO3ETKE

¢) 3anuTth BoAoH

22. Yro takoe FreeRTOS?

a) OmepanoHHas CUCTEMa PEaJIbHOTO BPEMEHH JUISi MUKPOKOHTPOJUIEPOB
b) Bupyc

¢) I'padudaeckuit pexakrop

23.Kakoii IpOTOKOJI HCIOMIB3YETCsl IS TTOIKITIOYESHUS IU(PPOBBIX TaTYMKOB (HAIpUMep, akcelepoMeTpa
MPU6050)?

a) [2C wu SPI

b) USB

c) Ethernet

24 Kakoe HarpspDkeHUe uTanus y OospuinHCeTBa mat Arduino?

a)5B

b)12B

c)220B

25.J11s yero ucnonb3yercs ¢pyHkuus analogRead()?

a) Jl1s uTeHns1 aHAJIOTOBOTO CUTHAJIA (HAIIpUMep, C IIOTEHIIMOMETPa)

b) Jns otnpaBku naHHBIX 10 Wi-Fi

¢) nst nepesarpy3Ki MUKPOKOHTpOJLIEpa

n_n

2. lIncbmennasn padora (3 cemectp)

Kommuectso 6ammoB o BPC 3a aty dopmy xontpoms (u3 50): 25

OOyuaromiuecst MoJIy4aoT 3aJaHie 10 OCBELICHHUIO ONPEIeIEHHBIX TEOPETUIECKUX BOITPOCOB WITH PEILICHUIO 3a/ad.
PaGora BBIMONHSIETCS MHCBMEHHO M chaércs mpenogasaTento. OIEHUBAIOTCS BIAJCHHE MaTepuaioM [0 TeMme



paboThI, aHATUTUYECKUE CIIOCOOHOCTH, BIAJICHUEC METOJAMH, YMCHUS U HABBIKH, HCOOXOIMMBIC JUIS BBITIOTHECHUS
3aJaHNMH.

[MucemenHas pabora
[Tucemennas padota o kypey "MHUKPOKOHTpOILIEPHI B 00pa3oBaHuu"
®UO crynenra:
['pynna: Hara:

Teopernueckas yacts (10 6ayioB)

1. [aiiTe onpeneneHus CieayOIIUM MOHATUIM: (2 Oasia)
1. Muxkpokontposuiep, [IIIKUM (PWM) —

2. UART-untepdetic —

2. OTBeThTE Ha BOMPOCHI: (4 Oasa)

1. B uém otiimune Arduino or STM32? Kakue npeumyniecTBa y Kaxaou miathopmbi?

2. Jlnst uero B 00pa3oBaTENbHBIX MPOEKTAX UCIOJIB3YIOTCS JaTYUKHU (IpUuBeaAnTe 3 ipumepa)?
3. [Touemy npu NOAKIIOYEHUH CBETOANOAA K MUKPOKOHTPOILIIEPY HEOOXOAUM PEIUCTOP?

3. Pemure 3amaun: (4 6amna)

1. Hanmmmre ko anst Arduino, KOTOPBII 3acTaBisieT CBETOMO/] Ha TMHE 13 MUTATh C 4acTOTOM
1T

2. PaccuunraiiTe conpoTUBICHUE PE3UCTOpa ISl CBeToAMoAa (TaaeHue Hanpsokenus 2 B, Tok 15
MA), eciii muTaHue 5 B.

[IpakTrueckas yacth (15 6amioB)

1. Pa3zpaboTka cxemsl (5 6ayioB)
Crpoektupyiite cxemy Ha Tinkercad Circuits:
- YerpoiictBo: CuctemMa aBTOMaTHYECKOTO MOJMBA PACTEHUM.
- KomnonenTtsi: Arduino Uno, gaTuuk BIaXXKHOCTH MOYBHI, Hacoc (MoTop), LCD-nucmei.
- TpebGoBanus:
- JlaTunk u3mMepsieT BIaXKHOCTh U BRIBOAUT 3HadeHue Ha LCD.
- Ecniu BnaxkHocth Hike 30%, HacOC BKIIKOYAETCS HA 5 CEKYHI.

2. IlporpammMupoBanue (5 6aioB)

Hanumure kon ayist cuctemsl monuBa (Ha Arduino C++). Ykaxwure:
1. ITogxnrouenne 6MOIMOTEK.

2. aummanu3aiyio KOMIOHEHTOB B setup()’.

3. Jloruky pa6ots! B "loop()".

3. AHanu3 u 3amuTa npoekta (5 6a1oB)
1. Kakue orpaHnyeHus €CTh y Balleil CUCTEMBI?
2. Kak MOKHO yJny4IIUTh MPOEKT (Harpumep, 106aButh Wi-Fi 115 yaanéHHoro KouTpois)?

Kpurepun onenku:
- TeopeTnueckas 4acTh:

- UétkocTh onpeaenenuii (2 6amia).

- [lomnoTa oTBEeTOB (4 GaNIIOB).

- KoppekTHocTh pemenus 3a1au (4 6aios).
- [IpakTnyeckast 4acTh:

- PaborocnocoGHOCTh cXxeMbl (5 6aioB).

- KoppexTtHocTh koza (5 6aioB).

- JlornunocTs aHanu3za (5 6aymoB).



MaxkcuManbHbINA 0ajut 25.

IIpumep oTBeTa Ha 3aHaHUE
1.3 (kox Arduino

void setup() {

pinMode(13, OUTPUT); // Hactpoiika nuHa 13 xak BeIxoaa

ks

void loop() {

digitalWrite(13, HIGH); // Bxirouenne cBetoanona

delay(500);

// TTay3a 500 mc

digitalWrite(13, LOW); // Beikiitouenue cBeToauoaa

delay(500);
}

// TTay3a 500 mc

[Ipumep otBeTa Ha 3aganue 2.2 (pacu€T pe3ucTopa):

Uﬂﬂ_[ UEBGTQIHU:IJ 5 B 2 B
R— - — 2000
1 0.016A v

Pexomenayemslit pezucrop: 220 Om (6nuxaiiiinii CTaHIapTHBIA HOMUHAN).
Pabora mo3BoseT ONCHUTh KaK TCOPSTHUSCKUE 3HAHUS, TaK M IPAKTHYECKUE HABBIKH Pa0OTHI C
MUKPOKOHTPOJUIEpaMU B 00pa30BaTeIbHOM KOHTEKCTE.

Kpumepuu oyenxku nucomennoit pabomul

Kon-e0 6annoe

Kpumepuu

25

[IpaBuiIbHO BBINOJIHEHBI BCE 3aaHus. [[poieMOHCTpUPOBAH BBICOKUI YPOBEHB
BIaJieHUusa MaTepuaioM. lIposiBIeHbl MpeBOCXOAHBIE CIIOCOOHOCTH MPUMEHSTh
3HAHUS U YMEHUS K BBITOJIHEHUIO KOHKPETHBIX 3aJaHUM.

15

[IpaBunbHO  BbIIOJNIHEHA ~ Oosbmias  4YacTh  3amaHuil.  [IpucyTcTBYyrOT
He3HauuTeNlbHble omMOKU. [IpoieMOHCTpUpPOBaH XOPOLIMI YPOBEHD BIIQJCHMUS
matepuaiioM. [IposiBieHbl cpeHue CTOCOOHOCTH MPUMEHATh 3HAHUS U YMEHUs
K BBIIIOJIHEHUIO KOHKPETHBIX 3aJIaHUi.

3amaHus BBINOJHEHB Oosiee 4yeM HamosloBUHY. [IpHCyTCTBYIOT cephEé3Hble
omn6Oku. IIpogemMoHCTpHUpOBaH yAOBIETBOPUTENBHBIA YPOBEHb BIIAJICHUS
matepuaioM. [IposiBieHbl HU3KHE CIIOCOOHOCTH MPUMEHSATh 3HAHUS U YMEHHUS K
BBIIIOJIHCHUIO KOHKPETHBIX 3aaHUM.

3amaHus BBIIOJIHEHBI MEHee 4YeM HanojoBuHy. IIpomemoHcTpupoBaH
HEY/JOBJICTBOPUTENBHBIM  ypPOBEHb  BIAJAcHUsA MarepuanoMm. IIposiBineHsl
HE/I0CTaTOYHbIE CMOCOOHOCTH MPUMEHSATh 3HAHUS U YMEHUS K BBIOJIHEHUIO
KOHKPETHBIX 33JJaHUM.

JlabopaTopnasi padora 1: ba3oBblie onepanun

Henb: OcBOUTH MOJKIIOYEHHE TATYUKOB K MUKPOKOHTPOJLIEPY, cOOp JaHHBIX U UX Meperavy B
[IPOrPaMMHYIO CpEeAy Ul JaJIbHEUIIEro MaTeMaTUIeCKOro aHalIn3a.

O6opynoBanue:

- Mukpokontpoiep (Arduino Uno unu Raspberry Pi Pico).
- Hatuuku: DHT11 (Temnepatypa/Bnaxxknocts), MPU6050 (rupockor/akcenepomMeTp).
- [IK ¢ TTIO: Arduino IDE, Thonny, Jupyter Notebook.

3agaHue:

1. ITonximroyeHNe JaTIYNKOB:
- Cobpats cxemy: noaxiatounts DHT11 k mudpoBomy nuny, MPU6050 k [2C-mune.
- Hanucats xox 7ist 9TeHHs JTaHHBIX C 1aTYUKOB (ipumep st Arduino):

/I Jns DHT11

include <DHT.h>




DHT dht(2, DHT11); // TTun 2
void setup() { dht.begin(); }
void loop() {
float temp = dht.readTemperature();
Serial.printin(temp);
delay(1000);
¥
- s MPUG050 ucnionp3oBats 6ubanorexy Wire u ¢popmyiibl KaTiuOpOBKH.
2. Ilepenaya nannapix B Python:
- HactpouTs nocnenoBatenbubiii mopt (Serial) 11t OTOpaBKU TaHHBIX B peaTbHOM BPEMCHH.
- B Jupyter Notebook cunrtate nanubie uepes3 pyserial *:
python
import serial
ser = serial.Serial'COM3', 9600)
while True:
data = ser.readline().decode().strip()
print(f'"Temneparypa: {data} °C")
BrIBoIBI: Hay4aTcst coOMpaTh TaHHBIC ¢ JATYUKOB U TIepeaaBaTh UX B cpeay Python, yTo HeoOxoaumMo
JUIS TIOCJIEYIOIIEr0 aHAIM3a B MaTeMaTHYECKHX 3aauax (Halpumep, ocTpoeHue rpadukoB
byHKIHN).
JlabopaTopHasi padora 2: Buzyaauszanus JaHHBIX
Hens: HayunThcst BU3yaM3upOBaTh JIAHHBIE C MUKPOKOHTPOJUIEPOB B PEAIbHOM BPEMEHH U
MPUMEHSITh METO/IbI AlMPOKCUMAIINH U CTATUCTUKH.
Ob6opynoBanue:
- Jannsle ¢ npeaplayieil paboTel (TeMIepaTypa, yroi HaKJIOHa).
- bubnmorexu Python: Matplotlib, NumPy, SciPy.
3agaHue:
1. [loctpoenue rpaduka TeMeparypsbl:
- MoaudunupoBats koJ B Jupyter 1ist COXpaHEHHS TaHHBIX B MACCHB.
- Ucnonws3oBats Matplotlib my1st oro6paskenust rpaduka:

python

import matplotlib.pyplot as plt

temps =]

plt.ion()

fig, ax = plt.subplots()

while True:
data = float(ser.readline().decode().strip())
temps.append(data)
ax.clear()
ax.plot(temps, 'r-', label="Temmneparypa’)
ax.legend()

plt.pause(0.1)

2. AHaNM3 TAHHBIX:
- Paccunrath CpCAHCC 3HAUCHUC U CTAHAAPTHOC OTKIIOHCHUC IJIA 50 MMOCIICAHUX HSMCPCHHﬁ.
- ANIMPOKCUMUPOBATH JaHHbIC JTUHEHHON (QyHKIIMEH ¢ moMorsio numpy.polyfit':
python
import numpy as np
X = np.arange(len(temps))
coeffs = np.polyfit(x, temps, 1)
trend = np.polyval(coeffs, x)
ax.plot(trend, 'b--', label="Tpenx’)



BoiBoabl: CTyeHTBI OCBOAT METO/IbI BU3yalU3allii U aHaJIn3a JaHHbIX, YTO TOMOXKET B
JEMOHCTPALIMM MaTeMaTHYECKUX KOHIENIUHN (TPEeH b, CTATUCTUKA) HA YPOKaX.
JlaGopaTropHas padora 3: MaremMaTu4ecKue IKCIIEPHUMEHThI
Lens: Peanu3oBaTh IpOEKTHI, CBA3BIBAIOIINE MUKPOKOHTPOJUIEPHI C PELIEHUEM MaTeMaTH4YECKUX
3ajad.
IIpoekt 1: MoaenupoBanue MasiTHUKA
O6opynoBanue:
- Jatuuk yria Hakiona (MPU6050), Huts, rpys.
3amanue:
1. IlonBecuTs rpy3 K JaTUUKY, 3aIIUCHIBATH YTOJI OTKIOHEHUS.
2. [loctpouts rpaduk yria oT BpeMeHHU U pemuTh quddepeHnaabHoe ypaBHEHNE MasTHUKA!
python
from scipy.integrate import odeint
def pendulum(y, t, L, g):
theta, omega =y
dydt = [omega, -g/L * np.sin(theta)]
return dydt
Pemenne ypaBHenus
t = np.linspace(0, 10, 100)
L,g=1.0,9.81
solution = odeint(pendulum, [np.radians(30), 0], t, args=(L, g))
3. CpaBHUTH TEOPETUUYECKYIO MOJIENH C PEaTbHBIMU JTAHHBIMH.
[IpoexT 2: I'enepanusi ciayyallHbIX YUCEN
3anaHue:
1. Ucnonp30BaTh MIyMOBOW JaTYUK (HApUMeEp, 3BYKOBOM) JIJIsl TEHEPALMU CITyYaiHbIX YHCEIL.
2. [locTpouTh TUCTOrpaMMy pactpeleleHHsl JaHHBIX U CPaBHUTh C HOPMAJIbHBIM paclpee/iCeHUEM:
python
import seaborn as sns
sns.histplot(data, kde=True, stat="density")
x = np.linspace(np.min(data), np.max(data), 100)
plt.plot(x, 1/(np.std(data)*np.sqrt(2*np.pi)) * np.exp(-(x - np.mean(data))2 / (2*np.var(data))), 'r-")
[Ipoext 3: OnTuMU3amms Mappyta podora
Ob6opynoBanue:
VYnbTpa3zsykosoii natunk pacctosaust (HC-SR04), mobunpHas miatdopma.
3agaHue:
1. 3anporpaMmmupoBaTh ABHKEHHUE MIIAT(HOPMBI C 00X0I0M NMPENSTCTBUH.
2. Pemmts 3a7a4y TMHEHHOTO NIPOrPAMMHUPOBAHMS 1711 MUHUMM3ALUU Ty TH:
python
from scipy.optimize import linprog
[leneBast pyHKIMS: MUHUMHU3UPOBATh PACCTOSIHHUE
c=[1,1] KoadpduunenTs! o x u'y
Orpanuuenus (Hanpumep, 00X0/1 MPETSITCTBUIA)
A=][-1,0],[0,-1]] x>=0,y>=0
b =[O0, 0]
result = linprog(c, A_ub=A, b_ub=b)
BoiBosibI: CBSI3aTh pabOTY MUKPOKOHTPOJUIEPOB C PEIIEHUEM pealbHbIX MATEMAaTHYECKUX 33]1a4
(mudpepeHnmanbHble YpaBHEHUS, TEOPUS BEPOATHOCTEH, ONTUMHU3AIMS ), UTO MTO3BOJIUT CO3/1aBaTh
MHTEPaKTUBHBIEC yueOHbIE MOYJU. B ciydae ommOoK MoAKII0YeHNs JaTYUKOB: IPOBEPUTH LENb
MUATAHUS U KOPPEKTHOCTH KOJa. AKLIEHT Ha MHTEPIPETALMIO JaHHBIX Yepe3 MPU3My MaTeMaTHKU:
Hampumep, 00CyIUTh, IOYEMY peabHbIE JaHHbIE MaITHUKA OTJIMYAIOTCS OT UACATbHOM MOIETN
(TpeHue, HETOUHOCTh JAaTYHUKA).



JlaGoparopHasi padora 4: O0padoTka curnajoB u Dypne-anaaus
Lenb: [To3HAKOMUTH CTYCHTOB C IpeodpazoBanneM Dypre Ha mpuMepe 00pabOTKK CUTHAJIOB C
JATUYHKOB.
O6opynoBanue:
MHUKPOKOHTPOJLIEP ¢ MEKpOPOHHBIM MOayieM (Hampumep, KY-038).
Python-6ubaunorexku: NumPy, SciPy, Matplotlib.
3amanue:
COop ayauocurnana:
3anucath 3ByK ¢ MUKpO(GOHHOTO AaTyuKa (HapuMmep, XJIOMOK UM TOH U3 TUHAMUKA).
[lepenars nannsie B Python uepes mocnenoBarenbHbIH MOPT.
dypbe-aHanus:
[Tpumenuts 6sicTpoe mpeodpasoBanue Dypwe (FFT) k curnany:
from scipy.fft import fft, fftfreq
N = len(data) # KonuuecTtBo 0TCUETOB
yf = fft(data)
xf = fftfreq(N, 1/ 1000) # Yacrora nuckperusanuu 1 k['i
plt.plot(xf, np.abs(yf))
plt.xlabel("Yacrora (I'm)")
Onpenenutb JOMUHUPYIOIINE YaCTOTHI B CUTHAJIE.
OunbTpanys myma:
PeanuzoBaTh QUIBTP HU3KUX YACTOT AJIS YIAICHUS [IIyMa:
from scipy.signal import butter, filtfilt
b, a = butter(4, 100, fs=1000, btype="low") # ®unstp 100 '
filtered_data = filtfilt(b, a, data)
CBs3b C MATEMATHKOM:
W3ydenune rapMOHNYECKOTO aHAIH3a, CIICKTPOB CUTHAJIOB U IIPUMEHEHUS] HHTETPATbHBIX
npeoOpa3oBaHMiA.

JlabopaTopnas padora S: Kpunrorpadgusi Ha MUKPOKOHTPOJLJIepax
ens: Peanu3oBare anropuT™Mel MUPPOBaHUs AJI U3YYEHUS OCHOB JUCKPETHON MaTeMaTUKH.
Ob6opynoBanue:

Muxkpoxontposuiep ¢ aucruieeM (LCD 1602) u kHOnKaMu.

bubmuotexu: Crypto (Python), AES s Arduino.

3anaHue:

HIudposanue XOR:

3akoupoBaTh coo0IIeHNE ¢ MoMoIbo onepannn XOR:

message = "MATH"

key = 0b10101010

encrypted = ".join([chr(ord(c) ™ key) for ¢ in message])

BriBecTr pe3ynbTaT Ha AUCIUIEH MUKPOKOHTPOJLIEPA.

AES-mmdposanue:

UcnonszoBars oubnmoreky AES nnst Arduino:

#include <AES.h>

AES aes;

byte key[] = {0x00, 0x01, ..., 0XOF}; // 128-0uTHblit Ki1tou

byte plaintext[] = "Hello, World!";

aes.encrypt(key, plaintext); // 3ammdpoBaHHbIi TEKCT

B3nom mudpa [ezaps:

PeanuzoBaTh nmoxbop casura ajs Jemu(poBKE METOAOM YaCTOTHOTO aHAJIH3a.
CBs3b ¢ MATEMATUKOI:

OCHOBBI TEOPHUH YHUCEI, MOIyJIbHAS apU(PMETHKA, AITOPUTMBI C OTKPBITHIM KITFOUOM.



JlaGopaTtopnas padora 6: [Ipocrasi HelipoceTh IS KIACCU(PUKAIMU TAHHBIX
Lenb: PeanuzoBaTh HelpoceTh HA MUKPOKOHTPOJUIEPE ISl KIacCU(PUKAIIMH JAHHBIX C JaTYUKOB.
O6opynoBanue:
Hatuuk ocBemennoctH (hotopesucrop) u UK-naTauk.
buGmmoreku: TensorFlow Lite Micro, NumPy.
3anaHue:
COop naHHBIX:
3anmcarh MOKa3aHUs JATYUKOB MIPH Pa3HBIX YCIOBHX (CBET/TEMHOTA, PSS TCTBUE/HET).
OO6yueHue MOJIEeIH:
OOyuuTh npoctyto HeipoceTs B Python:
from sklearn.neural_network import MLPClassifier
model = MLPClassifier(hidden_layer_sizes=(4,), activation="relu’)
model.fit(X_train, y_train) # X_train — naHHble 1aTYUKOB, Y_train — METKH
Pa3BepThiBaHrE HA MUKPOKOHTPOJUIEPE:
Konpeptuposats Mozenb B popmart TensorFlow Lite u 3arpy3uts B namsite MK.
Peanu3oBath Kinaccuukamnuio B peaTbHOM BPEMCHH.
CBsi3b C MATEMATHKOM:
JluneitHas anreOpa (MaTpUYIHBIC ONEPAIIVH ), TPAJAUCHTHBIA CITYCK, (YHKIIMHA aKTHBAIIHH.

JlabopaTopHas padora 7: [IM/I-peryasitop ajsi cTaOWIN3AIUN CUCTEMBI

Henb: M3yunTs npuMenenue nuddepeHmuanbHbIX ypaBHEHUH U 00paTHOM CBS3U.
O6opynoBanue:
MoTtop ¢ PHKOAEPOM, MUKPOKOHTPOJLIEP.
Python-6ubarorexu: Control, Matplotlib.
3agaHue:
COopka CUCTEMBI:
[Toax/II0UNTE MOTOP W PHKOJIEP ISl U3MEPEHUS yTiia MOBOPOTA.
Peanmuzaums [T /[-perynsitopa:
Hanwucats anroputm Ha Arduino:
float Kp = 2.0, Ki = 0.1, Kd = 0.5;
float error, integral, derivative, prev_error;
void loop() {

error = target - current_angle;

integral += error * df;

derivative = (error - prev_error) / dt;

output = Kp*error + Ki*integral + Kd*derivative;

prev_error = error,
}
AHanu3 ycTONYHUBOCTH:
[TocTpouts rpaduku mepexoHOTO MPoIlecca U ONPENETUTh KpUTHYECKHe KOd(PPUIIUEHTHI.
CBsi3b ¢ MATEMAaTUKOM:
Juddepennnanbable ypaBHEHUS, TEOPHsI YIIPABICHUS, aHATIU3 YCTOWYMBOCTH.

JladopaTopnasi padora 8: I'eomeTrpuyeckue npeodpa3oBaHusi U THPOCKOI
enb: M3yunTs MaTpu4HbIe MpeoOpa3zoBaHus Ha IPUMEPE JAHHBIX THPOCKOTIA.
O6opynoBanue:

I'mpockomn/akcenepomerp (MPU6050), nucruieid.

3ananue:

COop maHHBIX:

3anucath yrisl Jiepa (KpeH, TaHTaX, pbICKaHHe).

Martpuisl nosopora:

PeanuzoBats moBopoT 3D-Mozaenu B Python ¢ momomipio MaTpwuir:



import numpy as np
def rotation_matrix(axis, theta):
axis = axis / np.linalg.norm(axis)
a = np.cos(theta / 2)
b, ¢, d = -axis * np.sin(theta / 2)
return np.array([[a*a + b*b - c*c - d*d, 2*(b*c - a*d), 2*(b*d + a*c)],
[2*(b*c + a*d), a*a + c*C - b*b - d*d, 2*(c*d - a*b)],
[2*(b*d - a*c), 2*(c*d + a*b), a*a + d*d - b*b - c*c]])
BI/I3yaJ'II/ISaI_[I/I${ OpUCHTAlUU:
OT00Opa3uTh Ha AUCIUIEE OPUEHTAIMIO OOBEKTa B PEaIbHOM BPEMEHH.
CBsI3b C MAaTEMAaTHKOM:
JIuneiinast anrebpa, KBATEPHUOHBI, TPEXMEpPHAasi TEOMETPHSI.

1. IPOMEXKYTOYHASA ATTECTALUS
[To aucrumuirHE MpeaycMoTpeH dk3aMeH. Ha sk3amen npeniaraercs 5 3amay.

DK3aMeHaIMOHHBIE 33/1a4¥ 10 Kypcy "MUKpPOKOHTpOJUIepsl B 00pa3oBaHuu"

3anaua . AHaIM3 cXeMbl U TPOrpaMMUpPOBaHUE

Jana cxema Ha 6a3e Arduino Uno:

- K nmuny 9 nonxkimrouén ceponpuBo/ (ynpasiusercs HIMM).

- K nuny A0 noakiitouéH NoTeHIMOMETP.

- K nuny 2 noaxitoyeHa KHOIKA ¢ MOATATUBAOIUM pe3uctopoM 10 kOm.

Tpebyercs:

1. HapucoBaTh cxeMy MOJKIIOYEHUSI

2. HamucaTh mporpammy, KoTopasi:
- [ToBOpaunBaeT cepBOMPUBO/T HA YTOJI, 3alaHHbIN TToTeHIIHoMeTpoM (0-180°).
- [Ipy Ha)kaTuM KHOIIKY BO3BpallaeT CEpBONPUBO/ B MoJiokeHue 0°

3amaua 2. Pabora ¢ maTuynkamu

Ucnone3ys natunk temneparypsl DS18B20 (1-Wire) u LCD-nucnueii 16x2 (12C):

1. Hanmmmre xoxa s Arduino, KOTOpBINA BEIBOAUT TEMIIEPATYpy Ha SKpaH ¢ OOHOBICHUEM pa3 B 2
CEKYH/IbI

2. O0bsAcCHUTE, KaK U3MEHUTH KOJ JUIs 10OaBJIE€HUS 3BYKOBOI'O CHTHAJIa MPU TEMIIEpaType BBIIIE
30°C.

3amaua 3. OnTUMHU3aLKs SHEPrONOTPEOIECHUS

Jns nmpoexkta Ha STM32 (Hanpumep, MeTEOCTaHIIMU Ha OaTapeiike):

1. [Ipennoxute 3 criocoda CHUKEHUSI SHEPrONOTPEOICHHS

2. Hanimmire ¢parment kona Ha HAL, Bkimtouaronuii peskum "cHa'" Ha 10 cexyH.

3amaua 4. OTiaaKa ¥ MOUCK OIIUOOK
Han xon nmnst Arduino, KOTOPBIA JODKEH MUTaTh CBETOAMOJIOM TNMPU HAKATUU KHONKH, HO HE
pabotaer:
int buttonPin = 3;
int ledPin = 13;
void setup() {
pinMode(ledPin, OUTPUT);

}
void loop() {



if (digitalRead(buttonPin) == HIGH) {
digitalWrite(ledPin, HIGH);
delay(1000);

else {
digitalWrite(ledPin, LOW);
}
}

Haiinure 1 ucripaBbTe OmMMOKH

3amaua 5. [IpoexkTupoBanue 00pa3o0BaTEIHHOTO MPOEKTA

Pa3paboraiiTe KOHIIETIINIO YI€OHOTO MPOEKTA [T ITKOJIBHUKOB HA MUKPOKOHTPOJUIEpaX:

1. Tema (manmpumep, "YMHas Teruma')

2. HeoOxo1MuMbIe KOMITOHEHTHI.

3. Kakue HaBbIKM [TO3BOJIUT Pa3BUTh MPOEKT (MIPOrpaMMUpOBaHKe, paboTa ¢ JaTYUKaMH U T.J1.).

Kputepuu onenku:
- 3agaun 1-4:
- Koppextaocts cxem/kozaa (70%).
- Ontumuzanus u kommentapuu (30%).
- 3agaua 5:
- [IpakTiyeckas mpuMEeHUMOCTh B 00pazoBanuu (50%).
- OpuruHanbHOCTh U TIyOuHa npopadotku (50%).

[Tpumep pemnenus 3aaauu 4:

Ommbxu:

1. He Hactpoen nuH kHonkH Kak BxoJ (‘pinMode(buttonPin, INPUT PULLUP)").
2. Het noaTsiruBaroiiero pe3uctopa (B KOJAe WA CXeMe).

3. Het antuapebesra kHonku (Hampumep, uepes delay(50)°).

HcnpasneHHbIN KOI:
int buttonPin = 3;
int ledPin = 13;

void setup() {
pinMode(ledPin, OUTPUT);
pinMode(buttonPin, INPUT_PULLUP); // UcnipaBnenune 1

by

void loop() {
if (digitalRead(buttonPin) == LOW) { // Ucnpasnenue 2 (;oruka ¢ PULLUP)
digitalWrite(ledPin, HIGH);
delay(1000);
digitalWrite(ledPin, LOW);
delay(50); / UctipaBnenue 3 (anTuapedesr)
}
}

3&[[8.‘-11/1 OXBAaTbhIBAIOT KIIFOYUCBBIC ACIICKTHI KypCa: CXCMOTCXHUKY, IPOTrPaAaMMUPOBAHUC, OTIAAKY U
neaarorudycCKoeC MpuMEHCHUC.

HroroBas arrectamus Ha 3K3aMeHe — MakcuMyM 50 6aiioB.



Kpumepuu OUCHKU npomeofcymounoﬁ ammecmauuu (31<3amen)

Kon-60 6annos Kpumepuu
50 OO0yuaroIMiCs BBIMOTHUI BCE S 3aT1aHUI
40 OOyyaromumiicst BRITOJHWI 4 3a1aHUS
30 OO0yuaromuiicst BBIMMOTHWI BCE 3 3a/IaHMS
20 OOyyarommiicst BRITIOJHWI BCE 2 3aIaHUS
10 OO0yuaromumiicst BRIMOIHWI 1 3a1aHne
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