ApayvHo Mporpamma 1 TeMaTU4ecKkoe NaaHnpoBaHue Tysosa O. A.

Mporpamma U TemaTuyeckoe NiIaHMpoOBaHMe Kypca
«OCHOBbI NPOrpaMMUPYEMOII MUKPOIZIEKTPOHUKN. Co34aHMe ynpaBaseMbiX
yCcTpoucTB Ha 6a3e BbluncantTenbHo naatpopmbl ApaynHoO »

dneKTUBHbIN Kypc. 10 Knacc

«B meueHue cnedyrowux 5 — 10 nem, Arduino 6ydem ucrnosns3o08amecs 8 Kaxool WKose Ha ypoKax
271eKMPOHUKU U ¢hu3uku. JTyywiuli cnocob onucams Arduino — amo npusecmu HECKO/bKO NpumMepos:
* Xomume, ymobbl sawia Koghesapka omnpaesnsfasna am coobujeHue 8 mgummep, Ko20a eaw Koge
2omos? Arduino.
* Xomume nony4yams ornoseweHuUs Ha ceoli mesegoH, Ko20d 8 sauiem MoYMosoM AU UKe ecmb HO8as
nouma? Arduino.
* Xomume coennams HeobbIYHYHO c8emMo8yto NywKy 0414 8auie2o coiHa? Arduino.
* Xomume coenams ceoli cobcmeeHHbIl MOHUMOP cepdeyH020 pumma 0715 e30bi Ha 8esocurede,
Komopelli coxpaHaem 0aHHble Ha Kapmy namsamu? Arduino.
* Xomume cOenams c8oe20 opu2uHanbHo20 poboma? Arduino.
InasHbie ocobeHHocmu Arduino — mpocmoma, OmKpsIMocme U 6biIcmpas CKOPoCcMb 8xoxc0eHuUs. Bam
HY}HO CKa4ameo 8ce20 00UH apXus, OMKpPbIMb e20 U Ha4ame pabomame. Bel cmoxceme noHAMeb
npocmetiwuli npumep Blink npocmo no kKommeHmapuam e Kode. Bce2o 10 MUHYmM HA 03HAKOMsEHUE U 8bl
yHce HayuHaeme npozpammuposams!»

Lumama uz cmameou Philip Torrone, onybaukosaHHoli 8 Makezine

AHHOTaUMA

Cpesa 06MTaHMA COBPEMEHHOFO YeNOBeKa HacblWweHa pPa3HOOob6pPasHbIMU 31EKTPOHHbIMM
yCTpOICTBamMM, KoTopble ByayT 1 B AasbHeNleM pa3BMBaTbCA U COBEpLUEHCTBOBATLCA. [pyran
CTOPOHA 3TOro ABNEHUA — YMNPOL,EHNE CaMOro NpoLecca Co34aHUA 3NEKTPOHHOTO YCTPOMCTBA.
Bnarogapsa Hakomn/ieHHbIM pa3paboTKam, OH MOXKET ObiTb HACTO/IbKO MPOCTbIM, YTO C HUM
CnpaBuTCcA U pebEHOK. B YacTHOCTM, TaKytd BO3MOXKHOCTb MPeAOCTaBAAET BblYMCAUTENbHAA
nnatbopma ApayvmHo. Ha 6ase 3tol nnatdopmbl YYEHUKM MOTYT KOHCTPYMpPOBaATb U
NPOrpammmnpoBaTb MOZLENN INEKTPOHHbIX YMNPABAAEMbIX CUCTEM, HE BAABAACb B C/IOXKHbIE
BOMPOCbI CXEMOTEXHUKM U MPOTrPamMMMpPOBaAHMA HA HMU3KOM ypoBHe. [pUYém 3Ta yHMKanbHaA
NHXXEHEePHO-KOHCTPYKTOPCKasA cpesa MMeeT HU3KUIM MOPOr BXOXKAEHMA U HE MMeeT NOTOJKA.
KoHCTpynpoBaTb M NporpaMmumpoBaTb MNPOCTble YCTPOMCTBA ynNpaBAEHWs HOBOroAHew
TMPAAHAON UK Nepesayn aKyCTUYECKMX CUTHaNoB a3byKko Mop3e, HeCN0XHble 3N1eKTPOHHble
UTPYLWKN PebBEHOK MOXKET y¥Ke Ha MepBblX LWarax 3HaKomcTBa ¢ ApayuHo. B To Ke Bpems
ApAynHO MCNonb3ylT npodeccMoHasbHble NPOrPaMMUCTbl U «NPOABUHYTbIE» Nobutenu B
CNOXKHbIX KOHCTPYKUMAX yNpaBaeHUA poboTOTEXHUYECKMMM YCTPONCTBAMMU.

NHTerpuposaHHas cpeda pa3pabotkm Arduino — 3To KpoccniaTtGopmeHHOe NMPUNONKEHUE Ha
Java, BK/OYalolee B cebs pedaKkTop Koga, KOMAMAATOP U MOoAy/lb Nepeaayn MpPOLMBKY B
nnary.

Cpefa pa3paboTKM OCHOBaHA Ha A3blke NPOrpamMmMMpPOBaHNA Processing 1 cnpoekTMpoBaHa ana
NPOrpaMMMpPOBAHMA HOBMYKAMK, He 3HAKOMbIMW 61M3KO C pa3paboTKoOM NpPOrpammHOro
obecneyeHus.

YyebHbIh Kypc «OCHOBbI NMPOrpammMmMpyemorn MUKPOINEKTPOHUKU. Co3aaHue ynpaBasembix

YCTPOMCTB Ha 6ase BbluMCAUTENbHOW nnaTdopmbl ApAyMHO» AAET BO3MOXKHOCTb YYEHWKY
1
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OCBOMTb OCHOBHble MPUEMbBI KOHCTPYMPOBAHMA W NPOrPaMMMPOBAHUA  YMPABAAEMbIX
3/IEKTPOHHbIX YCTPOMCTB U MOAYYMTb HeobXxoAMMble 3HAHWA W HaBblkM ANA AanbHenlen
camopeanusaummn B 061actTn UHKeHepUKU, n3obpeTtatenbcTBa, MHGOPMALMOHHBIX TEXHONOMMIA U
nporpammmnpoBaHums.

Mpy 3TOM HEOHXOAMMO OTMETUTb, YTO OCHALLEHMEe Kypca He TpebyeT 60blMX GUHAHCOBBIX
B/IOXKEHWM, @ NporpammHoe obecneyeHne oTHOCUTCS K Knaccy CMO.

MoacHuTenbHas 3anuUckKa

Y4yebHbln Kypc «OCHOBbI MPOrpamMmmMmpPyemort MUKPO3NEKTPOHMKKU. Co3paHue ynpaBasieMblx
yCTponcTB Ha 6ase BbluMCAUTENbHOM NnatdopmMbl ApayvHO» BXOAMT B 006pa3oBaTeNbHYHO
obnactb «MHbopmaTnKa». OH BKAtOYAeT 34 yaca ayaUTOPHbIX 3aHATUIA U (NPU BO3MOMKHOCTH)
CaMoCTOATe/IbHYO paboTy y4yawmxca. Kypc mMosKeT 6biTb MCNONb30BaH Aaa MNpodUabHOM
NMOArOTOBKM  yyYalMXcs B Kjaaccax  (M3MKO-MATEMATMYECKOTO U MHPOPMALNOHHO-
TexHosornyeckoro npodpunei. B HenonHOM o6bEMeE Kypc MOXKeT HbITb MCMOIb30BAH TaKKe Npwu
N3y4yeHU MHPOPMATUKM N TEXHONOTMM B HEMPODUABHbIX KNaccax.

Kypc TakKe npepnonaraer 3HaKOMCTBO C OCHOBaMM MPOrPaMMMUPOBAHMEM HA A3bIKE BbICOKO
YPOBHSA.

MpeameTom W3y4YeHUA ABAAIOTCA NPUHLMNbI M MeToAbl Pa3paboTKM, KOHCTPYMpPOBaAHMA W
NPOrpPaMMMpPOBAHMA  YNPABASEMbIX 3/IEKTPOHHbIX YCTPOMCTB Ha 6a3e BblYMCAUTENLHOM
nnatdopmbl (KOHTponnepa) ApAYyUHO UK €€ K/TOHa.

LlenecoobpasHoCTb M3y4eHUs JaHHOrO Kypca onpeaenserca:

e BOCTPebOBaHHOCTbIO CNeLnanmncTos B 061acT1 NPOrpaMMmMpyemMont MUKPOINEKTPOHMUKN B
COBPEMEHHOM mUpe

® BO3MOMHOCTbIO Pa3BUTb W MPUMEHWUTb HA MPAKTUKE 3HAHWUA, MOJYYEHHble HA YPOKaX
MaTeEMATUKKN, PU3UKKU, MHDOPMATUKN

® BO3MOMHOCTbIO MPEeAOoCTaBUTb YYEeHUKY 0Opa3oBaTeNbHYH Cpeay, Pa3BMBAIOLLYH ero
TBOPYECKME CnocobHocTM U ambuumn, dopmupyoLyd WHTEpec K 0bydyeHuto,
NoA4EepKMBALOLLYIO CAMOCTOATE/IbHOCTb B MOUCKE U MPUHATUMN PELLUEHUI.

Llenun Kypca:

® MO3HAaKOMMUTb YYALMXCA C NMPUHLMNAMU U MEeTOL4AaMMU Pa3paboTKM, KOHCTPYMPOBAHUA U
NPOrPaMMMPOBAHMUA YNPABAAEMbIX 3NEKTPOHHbIX YCTPOWCTB Ha 6ase BbIMUCAUTENbHOM
nnatopmbl ApaynHO

® pPa3BUTb HaBbIKM NPOTPAMMMPOBAHUA B COBPEMEHHOW cpeae NPorpaMmmmnpoBaHus

® yrnybuTb 3HaAHMA, MOBbICUTb MOTMBALMIO K OOyYeHWUIO MyTem MPaKTUYECKoro
MHTErpUpPOBaHHOIO NPMMEHEHMUA 3HAHMUI, NONYYEHHbIX B Pa3/IMYHbIX 06pa30BaTe/IbHbIX
obnactax (matemaTuka, usnka, MHGopMaTMKa)

® pPa3BUTb UHTEPEC K HAaYYHO-TEXHUYECKOMY, NHIKEHEPHO-KOHCTPYKTOPCKOMY TBOPYECTBY

® pa3BWUTb TBOPYECKME CMOCOBHOCTM yyaLLmnxca
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3agaum Kypca paccmaTpmuBaloTcs Ha TPEX YPOBHAX:
MepBblt ypOBEHb — PENPOAYKTUBHbLIN (YY4EHUK MOHUMAET, MOXKET BOCNPOM3BECTM He3 OWNbOoK)

BTopoi ypoBeHb — «MHTEPNPETALUMA» (YHEHUK MOHUMAET, MOXKET MPUMEHUTbL C USMEHEHUAMMU B
NOXOXKel cuTyaLmm)

TpeTuit ypoBeHb — «n306 peTeHme» (Y4eHUK MOMKET CaMOCTOATEIbHO CMPOEKTUPOBATD,
CKOHCTPYMPOBATb M 3aNPOrpPamMmnpPOBaThb YCTPOWCTBO, PELLAOLLEE NMOCTABEHHYIO Nepes HUM
NPaKTUYECKYIO 3a4a4y)

MepBbiii ypoBeHb: Ha 6a3e ApAyMHO C UCNONb30BAHMEM MAKETHOM NaaTthbl M Habopa
3/IEKTPOHHbIX 3/IEMEHTOB «???» Hay4YUTb y4aLLMXCA

® [OHMMAaTb 3aZlaHHble CXeMbl («CXema Ha MaKeTKe») 3J/IeKTPOHHbIX YCTPOWUCTB W
BOCNPOM3BOAMUTb X HA MaKeTHOW niaTte
O MNOHMMAaTb Ha3Ha4YeHUEe 31EMEHTOB, UX GYHKLMIO
O MNOHMMaTb NpaBuIa COEANHEHUA AeTanel B eUHYI0 3/IEKTPUYUECKYIO Lienb
O MNOHMMATb OrPaHMYEHMA M MNpaBuaa TEXHUKU 6e3onacHOCTU GYHKLUMOHMPOBAHMUSA
uenum
® [OHMMaTb HaMWCaHHbIA MPOrpPaMMHbIA  KOA YyMpaBAeHMA YCTPOWCTBOM, BHOCUTb
He3HauuTe/IbHble U3MEHEHWA, He 3aTparuMBaloliMe CTPYKTYpy nporpammbl (Hanpumep,
3HaYeHMA KOHCTaHT)
® 3anucbiBaTb OT/NIaXEHHbIM NPOrpamMMHbIA Koa Ha nnaTy ApayuHo, Habnwoaatb M
aHa/IM3MpPOBaTb Pe3ynbTaT paboTbl
® UCNONb30BaTb MOHMTOP MNOC/NeAOBaTeNbHOro nopTta A4A OTAaAKM  MPOrpammel,
HabnoaeHUA 3a NOKa3aTeNAMM AATYMKOB U USMEHEHMEM 3HAUYEHUN NEePEMEHHbIX

BTopoii ypoBeHb: Ha 6a3e ApAayMHO C UCNOb30BaHNMEM MAKETHOM naaTbl U Habopa
3N1EKTPOHHbIX 3/IEMEHTOB «???» Hay4YMTb yYaLLMXca

® [OHMMATb 3aJaHHble CXeMbl («NPUHUMNMANbHAA CXEMA» W «CXeMa Ha MaKeTKe»)
3N1EKTPOHHbIX YCTPOMCTB M BOCMPOU3BOAUTL MX HA MAKETHOW nnaTe
O MOHMMATb Ha3HAYeHME 31IEMEHTOB, X QYHKLMIO
O MOHMMATb NPaBWIA COEAUHEHUN AeTaNel B e AMHYIO SNEeKTPUYECKYIO LeNnb
O MOHMMATb OrPaHMYEHMUA M MpPaBUIA TEXHUKU 6e30macHOCTU GYHKUMOHMPOBAHMUA
uenwm
e  MoAMPULMPOBATL 3aJaHHbIE CXEMbI A/1A U3MEHEHHbIX YCN10BUIA 3a4a4m
® [OHMMATb  HAMWCaHHbIM  NPOrPAaMMHbIM  KOg,  YNpaBAeHWA  YCTPOMCTBOM MU
MoANPULMPOBATb €70 A/19 U3MEHEHHbIX YC10BUIA 33434
® CaMOCTOATE/IbHO OT/IaXMBATb MPOrPAMMHbIN  KOA, WMCMNONb3yA, B YACTHOCTWU, TaKue
CpeacTBa Kak MOHUTOPUHT MOKa3aHWIM AaTYNKOB, 3HAUYEH NI NEePEMEHHbIX U T. M.
® 3anucbiBaTb OT/NIAXKEHHbIM NPOrpamMMHbIA  Kog Ha nnaty ApayvHo, Habawopate wu
aHa/IM3MPOBaATb PE3y/IbTAT PAabOTbl, CAMOCTOATENbHO HAXOANUTb OLIMOKM U UCNPABAATDL UX

TpeTnii ypoBeHb npeanonaraeT AOCTUXEHME Pe3ynbTaToB BTOPOro YPOBHSA U, KPOME TOrO,
YMEHM e yyalmnxca CaMoCTOATE/IbHO NMPOEKTUPOBATb, KOHCTPYMPOBATh M MPOrPaMMMpPOBaTh
YCTPOWMCTBO, KOTOPOE peLlaeT NPaKTUYECKyIo 3a4a4y, CGOPMYNMPOBAHHYIO yUUTEEM UAN
CaMOCTOATE/IbHO.
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OcHoBHoOI popmoin 0byyeHUn aBAAETCA NPaKTUYecKas paboTa, KOTOpas BbINOAHAETCA MabiMuU
(2 yenoseka) rpynnamu. na paboTbl HEO6XOAMM NEPCOHANbHbIM KOMMbIOTEP (04MH Ha
Karkayto rpynny), ycTaHoBAeHHOe NporpammMmHoe obecneyeHre (MoOXKeT 6bITb YCTAHOBIEHO C
caunTa http://arduino.cc/en/Main/Software), koHTponnep Arduino Uno nnu ero knoH (1 Ha
Kakayto rpynny), Habop agetanei ??7?

dopmbl NnoaBeseHUA UTOrOB
[narHocTMKa ypoBHA YCBOEHMA MaTepunanaa OCyLLecTBaAAEeTCA:

® 0 pe3y/nbTaTaM 3/1eKTPOHHOIO TECTUPOBAHMA, 3aBEPLLAIOLLETO M3YyYeHWNE TeMbI (Frpynnbl
Tem)

® 0 pe3y/nbTaTam BbIMOJHEHWUA YYALLMMUCA NPAKTUYECKUX 3a4aHUIA HA KaXKA,0M YPOKe

® 0 pe3y/ibTaTaM KOHKYPCHbIX PaboT (B TeYeHNe U3yYeHUs Kypca NPOBOANTCA HECKOJIbKO
TBOPYECKNX KOHKYPCOB)

dopmbl opraHusaymm yuebHoro npouecca

® MPaKTMYECKas HanpPaB/JEHHOCTb 3aHATU, BbINMOJIHEHME 3aKOHYEHHOTO NPAKTUYECKOTO
NPOEKTa Ha KaXA,0M 3aHATUU

® QyAMTOPHbIE 3aHATUA B MabIX Fpynnax, MHANBWUAYaAM3NpPOBaHHble 06 pa3oBaTesibHble
TpaeKkTopun

® OUCTAHUMOHHAA NOAAEPKKA MHANBUAYAIN3NPOBAHHbIX TPAEKTOPU B dopme
CTPYKTYPMPOBAHHOIO Kypca Ha WKonbHOoM cepBepe (LMS Moodle), KoTopblii cogeput
3NEKTPOHHbIe y4ebHble maTepuanbl U 3NEKTPOHHbIE TECTbl 417 CAMOKOHTPONA

Ucnonb3oBaHHbIe maTtepuanbl

1. [OuctaHUMOHHBIN Kypc Ha canTe amperka.ru http://wiki.amperka.ru/koHcnekr-arduino

2. «OcCHOBbI NPOrPaMMmMPOBaHMUA MUKPOKOHTPOAIEPOB» YuebHUK ans obpa3oBaTesibHOro
Habopa «Amnepka», Mocksa 2013

3. Cnucok ccbinok Ha canTte Arduino, doit! https://sites.google.com/site/arduinodoit/



http://arduino.cc/en/Main/Software
http://wiki.amperka.ru/конспект-arduino
https://sites.google.com/site/arduinodoit/
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YyebHO-TemaTunueckoe naaHNpoBaHue
Kon-Bo
Neo Tema. CogepraHue Tembl Hacos MNpakTnka KoHTponb Yye6HbIii maTepuan ana yyeHuKa
(Teopus +
npaKkTMKa
3HaKOMCTBO C KOHTpoAnepom ApayuHO 1. Pabounit nuct 1. Pabouwnii amct | 1. 4To TaKOe MUKPOKOHTpOAEP
MWKPOKOHTPOANEPI B HALLE 3K13HK (coobLieHuna 2. MpocTeliwan nporpamma 2. Pesynbtar http://www.youtube.com/watch?v=xccd ihNRO8
YUYEHUKOB), KOHTPOANEP, KOHTponep ApayvHo (muratowmii ceetTogmop,) NpakKTUKyma 2. Massimo Banzi: How Arduino is open-sourcing
(coOBLLEeHME YYEHMKOB)', CTPYKTYpa 1 COCTaB _ imagination
1 1+1=2 . .
ApayvHo. Cpeaa NporpamMmmupoBaHma Ana ApaymHo http://www.ted.com/talks/massimo_banzi_how a
(IDE Arduino) 1 si3bIK NpOrpaMmmmMpoBaHmns rduino is open sourcing imagination.html
Processing 3. YyebHoe nocobue” §1.1-§1.3
4. MaTepuanbl 3/1eKTPOHHOTO Kypca
OCHOBbI NPOEKTUPOBaHUA U MOAENINPOBAHUA 1. Maauok 1.TecTtNe1l 1. YuyebHoe nocobue §2.1-§2.2, §3.1-§3.2
3NEeKTPOHHOrO YCTPoiicTBa Ha 6aze ApaynHO 2. ene3HoLopOXKHbIN cemadop 2. PesynbTtat 2. MaTtepwuanbl 3N1eKTPOHHOro Kypca
YnpasneHue 3NeKTPUYeCTBOM. 3aKOHb! 3. CeeTodop (3 cekumm) npaKkTMKyma
2 anekTpuyecTsa. Kak 6bICTPO CTPOUTL CXEMbI: 1+1=2
MaKeTHaA gocka (breadboard). YteHne
3NEeKTPUYECKMX CXeM. YNpaBaeHUe CBETOANOA0M Ha
MaKeTHOM gocke.
LWnpoTHO-UMNyAbCHaaA Moaynauusa 1. MasyoK c HapacTatowieint / 1. Tect Ne 2 1. Y4yebHoe nocobue §6.1-§6.2
AHanorosble U UMPPOBbIE CUTHA/bI, MOHATUE ybbliBatoLLElN APKOCTbIO 2. PesynbTat 2. MaTepuanbl 31€KTPOHHOTO Kypca
LM, ynpasneHune ycTpoincTsamm ¢ NOMOLLLbIO 2. Mogenupyem nnama cseuu NpPaKTUkyma
3 nopTtos, nogaepxusatowmx LLINM. 1+1=2
LIMKNnYeckne KOHCTPYKLMUK, AaTUMK CAyYaliHbIX
yucen, NCNOJIb30BaHMeE AaTYMKa B
nporpammupoBaHnumn ana ApaywHo.
MporpammupoBaHue ApayvHo. 1. Nepepaém coobuieHne asbykoin | 1. Tect Ne 3 1. YyebHoe nocobue §4.2, §6.3-§6.4
4 Monb3osaTtenbckue GpyHKLUK 1+1=2 Mopse 2. PesynbTtat 2. MaTtepwuanbl 3N1eKTPOHHOr0 Kypca
MofNpOrpaMmbl: HasHaYeHWe, OMUCaHUE 1 BbI30B, 2. «Bce uBeta pagyru». NPaKTMKyMa

napameTpbl, OKabHblE U rnobanbHble

YnpasneHne RGB-ceeToanogom

! BbicTynneHne Massimo Banzi: Ha koHdepeHunn TED: How Arduino is open-sourcing imagination
http://www.ted.com/talks/massimo_banzi_how_arduino_is_open_sourcing_imagination.html
? «OCHOBbI NPOrpaMmmMmnpPoOBaHMA MUKPOKOHTPOAIEPOB» YYebHMK Ana obpasoBaTeibHOro Habopa «Amnepka», Mockea 2013


http://www.youtube.com/watch?v=xccd_ihNR08
http://www.ted.com/talks/massimo_banzi_how_arduino_is_open_sourcing_imagination.html
http://www.ted.com/talks/massimo_banzi_how_arduino_is_open_sourcing_imagination.html
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nepemeHHble

CeHcopbl. flaTumMku ApaynHo 1. CBeTU/IbHUMK C ynpaBasemomn 1. TectNe 4 1. YuyebHoe nocobue §7.1-§7.2, §9.1-§9.4,
Ponb ceHCopoB B ynpasasembix cuctemax. CeHcopbl APKOCTbIO 2. PesynbTtar 2. Matepuanbl 31eKTPOHHOro Kypca
M NepemeHHble Pe3ncTopbl. [lennTesib HanpssKeHns. 2. ABTOMaTU4ecKoe ocselleHne NPaKTUKyMa
5 MoTeHuMomeTp. AHaNOroBble CUTHA/bI Ha BXOAe 1+1=2 3. 3smepeHune TemnepaTtypbl
ApayviHo. Ucnonb3oBaHWe MOHUTOPA TEPMOMETP
nocnefoBaTe/IbHOro nopTa Aa1a HabaaeHW 3a
napameTpamm CUCTEMbI
KHonKa — gaTuuK Ha)Katus 1. CeeTodop c cekumemn ana 1.TectNe 5 1. YuebHoe nocobue §8.1-§8.4
OcobeHHOCTM NOAKNOUYEHMA KHOMKU. YCTpaHeHne neLexon08 1 KHOMKOM 2. PesynbTtat 2. MaTtepuanbl 31eKTPOHHOrO Kypca
LUYMOB C MOMOLLbHO CTAFMBAIOLMX U MOATATUBAIOLLMX ynpasieHua npaKTUKyma
6 pesucTopos. MporpammHoe ycTpaHeHuve apebesra. 143=4 2. KHOMOYHbIN neapeKnroanenb
ByneBckue nepemeHHble 1 KOHCTaHTbI, IOrMYecKme (skcnepumeHT 10°)
onepauuu. 3. CBETUNBbHUK C KHOMOYHbIM
ynpasneHuem (akcn. 11)
4. KHonouyHble KoBbowu (akcn. 12)
Undposble HAUKaTOpbl. CEeMUCErMEHTHbIM 1. Cyét oo 10, obpaTHbIN CYET 1.Tect N2 6 1. YuebHoe nocobue §10.1-§10.3
MHAMKaTOP 2. CekyHaomep (3kcn. 13) 2. Pesynbtat 2. Matepwuanbl 3N1eKTPOHHOTO Kypca
HasHaueHue, yCTPOMNCTBO, MPUHLMMbI eACTBUA NPaKTMKyMa
7 CeMUCermeHTHOro HauKaTopa. YnpasneHue 1+1=2
CEMUCErMEHTHbIM MHAMKATOPOM.
MporpammunpoBaHme: MaccMBbl AaHHbIX.
Mukpocxembl. CABUroBbIN peructp 1. T'MpnaHaa cBeTOANOA0B — 1.Tect Ne 7 1. YuebHoe nocobue §11.1
HasHayeHue muKkpocxem. HasHadeHue BapUaHTbI 2. Pesynbtat 2. MaTepuanbl 31€KTPOHHOTO Kypca
8 CABUroBOro perncrpa. YCTponcTso cABUroBOro 141=2 NpakTMkyMa
peructpa, yteHue datasheet.
MporpammunpoBaHme € UCNOMb30BAHMEM
CABUIOBOro perncrpa
9 TBOEqECKMM HQHKYPC NPOEKTOB No 0+2=2 http://arduinoandlight.blogspot.ru/
npongeHHOMY maTepuany
bubnunoTtekn, Knacc, o6bEKT 1. KOMHaTHbIN TepMOMETp C 1.TecTt Ne 8 1. MaTepuanbl 3NEKTPOHHOTO Kypca
10 | Y7o Takoe 6MbBANOTEKM, NCNONB30BAHME 1+1=2 | MHAMKaumel TemnepaTypsl 2. Pesynbrat
NpaKkTUKyma

61bnoTtek B nporpamme. bubnmnorteka math.h,

(akcn. 15)

® http://wiki.amperka.ru/koHcnexT-arduino



http://arduinoandlight.blogspot.ru/
http://wiki.amperka.ru/конспект-arduino
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MCMNO/Ib30BaHNE MAaTEMATUYECKUX GYHKLMI B
nporpamme

2. MeTeocTaHuus (akcn. 16)

Hupgkokpucrannmueckmii akpaH 1. BbiBog coobueHunidi Ha akpaH | 1. TectNe 9 1. YyebHoe nocobue §12.1—§12.3
HasHaueHMe 1 yCTpoiicTBO aucnnes 2. PesynbTtat 2. MaTtepwuanbl 31eKTPOHHOr0 Kypca
11 1+1=2
¥MOKOKPUCTANNNYECKMNX SKpaHOB. Brnbanoteka MPaKTMKyMa
LiquidCrystal. BbiBog, coobLieHUI Ha 3KpaH
TpaH3ucTOop — yNpaBAAOWMNA 3IEMEHT CXeMbl 1. CBeToaMoaHble COOPKMU. 1.Tect Ne 10
HasHaueHue, BUAbI U YCTPOIACTBO 0,540,5= | Mynbcap (aKcn. 6) 2. Pesynbtat
12 NPaKTUKyMma
TpaH3ncTopos. Mcnoib3oBaHMe TpaH3UCTOPa B 1 P \
MOZensx, ynpasasembix ApayvHo.
YnpasneHue gsuratenamm 1. Mukcep (aken. 9) 1.Tect Ne 11 1. YyebHoe nocobue §14.1—8§14.2
Pa3HOBMAHOCTM ABUraTeneii: NocToAHHbIe, 2. NanTorpad (sakcn. 17) 2. Pesynbrar 2. Matepuanbl 3N1eKTPOHHOTO Kypca
LIarosble, cepsoasuraTenu. YnpasneHue MPaKTMKyMa
13 | KOoNNeKTopHbIM ABUraTenem. YnpasneHue 1+2=3
CKOPOCTbIO KO/I/TIEKTOPHOTO ABUraTens.
YnpaBneHue cepsoasuratenem: bubanorteka
Servo.h
YnpasneHue ApayuHo yepes USB 1. Nepefaya TEKCTOBbIX 1.Tect N2 12 1. YuebHoe nocobue §13.1—§13.4
Ncnonb3oBaHue Serial Monitor ans nepegaun coobuieHni azbykon Mopse 2. PesynbTat 2. MaTepuanbl 3N1€KTPOHHOTO Kypca
TEKCTOBbIX COOBLLLEHMIN Ha ApAYMHO. 2. YnpaBneHue cBeTuNbHUKOom | MPAKTUKYMa
14 Mpeobpa3oBaHMe TEKCTOBbIX COOOLLEHNI B 141=2 TEKCTOBbIMM KOMaHZamMu
KomaHabl ans ApaywHo. MNporpammupoBaHue:
06beKTbl, 06BbEKT String, umMkn while, onepaTop
BblbOpa case
15 | PaboTta Haa TBOpPYECKMM NPOEKTOM 0+2=2
16 | 3akawuuTenbHaa KOHPpepeHUUa 0+2=2
Bcero vyacos: 34




