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IlosicHuTENAbLHAS 3aIUCKA

Cpena oOuTaHUs COBPEMEHHOIO YeI0BEKa HACBILIIEHA Pa3HOOOPAa3HBIMU 3JIEKTPOHHBIMU
yCcTpoiicTBaMU, KOTOpbIe OYIyT U B JAaJibHEHIIEM pa3BUBAThHCS, U COBEpLICHCTBOBAThCs. Jpyras
CTOPOHA ATOrO SIBJIEHUS — YIPOILEHHE CAMOr0 IIPoLecca CO3AaHUS AJIEKTPOHHOIO YCTPOWCTBA.
bnaronaps HakomiIeHHBIM pa3paboTKaM, OH MOXKET OBITh HACTONBKO IPOCTBIM, YTO C HHUM
cripaBUTCA M pPeOEHOK. B 4yacTHOCTH, TaKyr0 BO3MOXKHOCTH IPEIOCTaBJISET BBIYMCIMTEIbHAS
wiatpopma ApaynHo. Ha 06aze »Toil nmatdopMbl y4eHHMKHM MOTYT KOHCTPYMpPOBaTh U
MIPOrpaMMHUPOBAaTh MOJEIN 3JEKTPOHHBIX YIpPaBISEMBIX CHCTEM, HE BJIaBasiCh B CIIOKHBIC
BOIIPOCHI CXEMOTEXHMKM M IpPOrpaMMHpPOBaHUs Ha HHM3KOM ypoBHe. KoHcTpympoBate u
MIPOrpaMMHpPOBaTh MPOCThIE YCTPOWCTBA YIPABJIEHWS HOBOI'OJHEH THPJSHION WM Iepenadyu
aKyCTHUYECKUX CUTHAJIOB a30ykoil Mop3e, HEeCIOKHBIE IEKTPOHHBIE UTPYIIKH PEOEHOK MOXKET
y)K€ Ha IEpBBIX IIarax 3HaKoMcTBa ¢ ApayuHo. B To ke BpeMss ApAyHMHO HCIOJB3YIOT
npoeccuoHaIbHbIE IIPOTr PAMMHUCTHI B CJIO’KHBIX KOHCTPYKLMSIX yIIpaBJICHUS
POOOTOTEXHUYECKHMH YCTPOICTBAMH.

NuTerpupoBanHnas cpena pazpadotku Arduino — 3To KpoccriatopMeHHOe MPUITOKEHHE
Ha C ++ uim Java, Bkirouaromee B ce0s pefakTop Koja, KOMIIMISATOP U MOAYNb Mepeaaydu
MIPOLIMBKY B IJIATY.

3aHATHA B KPYKKE DJIEKTPOHUKA U IIPOrPaMMHMPOBAHHME» AAKOT BO3MOXKHOCTb YUEHHKY
OCBOUTH OCHOBHBIC IIpUEMBI KOHCTPYHPOBAHMS UM IPOrpaMMHUPOBAHUS  YIPABIISEMBIX
AIIEKTPOHHBIX YCTPOMCTB M MOJYYUTh HEOOXOIMMBIC 3HAHWS W HABBIKM JJIs JalbHeiien
camopeanu3aluu B 00JIaCTH MH)KEHEPHH, U300peTaTeabCcTBa, HHHOPMALIMOHHBIX TEXHOJIOTUN U
[IPOrpaMMHUPOBAHUS.

3aHATHSA B KPY’KKE JUIATCA PAKTUYECKUE U JIEKIMOHHBIE.

[Iporpamma «DJeKTpOHHMKAa W NporpaMMHpoBaHuE Ha 0a3e KOHTposuiepa ApIyHHO»
paccuuTaHa Ha OJUH Y4eOHBbIM roj u3 pacuyera | ydyeOHBIH 4ac B Henento, Ipu (PaKTUUECKOU
IIPOAOKUTEIBHOCTH 3aHATHH - 45 MUHYT.

Hean kypca:

1. MO3HAKOMHTH OOYYArOIIMXCS C MPUHIIMIIAMH U METOJIaMHU Pa3paOOTKH, KOHCTPYHPOBAHHS M
MPOrpaMMUPOBAHUS  YIPABISEMBIX OJIEKTPOHHBIX YCTPOWCTB Ha 0a3e BBIYHMCIMTEIBHOU
m1aTopMbl ApJyHHO;

2. pa3BUTHh HABBIKM MPOrPAMMHPOBAHUS B COBPEMEHHON Cpele IMPOrpaMMHUPOBAHUS, YIIyOUTb
3HaHUS, TOBBICUTh MOTHBAIMIO K OOYYEHHIO IIyTeM NPAaKTHYECKOTO HMHTEIPHPOBAHHOTO
IPUMEHEHUS 3HaHWH, MOJIydEeHHBIX B PA3JIMYHBIX OOpa3oBaTelIbHBIX OONACTIX (MaTeMaTHKa,
¢busnka, nuHbOpPMaTHKA);

3. pa3BUTh MHTEpPEC K HAYYHO-TEXHHYECKOMY, HH)KEHEPHO-KOHCTPYKTOPCKOMY TBOPYECTBY,
Pa3BUTh TBOPYECKHE CIIOCOOHOCTH YUaAIIUXCS.

3agauu Kypca:

[TocnenoBaTenbHO TOOUTHCS OCBOCHHUS 00YyYarOIIMMCS Psijia YPOBHEH:

[TepBblii ypoBeHBb — PENIPOTYKTHBHBIN (YUCHHK TOHUMAET, MOJKET BOCIIPOM3BECTH 0€3 OLIUOOK).
Bropoii ypoBenb — «uHTeprperanus» (y4eHUK OHUMAET, MOXKET IPUMEHUTh C U3MEHEHUSIMH B
MTOXOKEH CUTYaIIHH ).

Tpetunit ypoBeHb — «u300peTeHHE» (YUYEHHK MOXET CaMOCTOSTENIbHO CHPOEKTHPOBATH,
CKOHCTPYMPOBATh M 3allPOrpaMMHUPOBATh YCTPOMCTBO, PEIIAIOLIEE IMOCTABICHHYIO IEpPE] HUM
MPaKTUYECKYIO 33/1a4y).

Ha xaxnom u3 ypoBHel oOydaronyecs, B 4aCTHOCTH, CMOT'YT Ha

IlepBoM ypoBHE:



Ha O0asze Apdyuno C UCNOIb308AHUEM MAKEMHOIL NJIAMbL U Ha60pa YJIEKMPOHHBIX I/IEMEHM OB
Hayuums y4auiuxcn.

» IOHUMATh 3aJaHHBbIC CXCMBI («CXGMa Ha MaKeTe») QJICKTPOHHBIX yCTpOﬁCTB u
BOCIIPOU3BOAWTL UX HA MaKeTHOM I1J1aTeE,

» TOHUMATh Ha3HAYCHHE JIEMEHTOB, UX (PYHKIIHUIO;
» TMOHHMMATh MPABHUJIA COCAUHCHHS ETaJICH B SIUHYIO JIEKTPHUYECKYIO I[CIIb;
» TIOHMMAaTh OTPAHHYCHUS U MIPABUIIA TEXHUKH 0€30MaCHOCTH (DYHKIIMOHHUPOBAHHUS I[CIIH;

» TOHMMaTh HANHMCaHHBI IPOrPaMMHBIA KOJ  yIpPaBJICHHS YCTPOWCTBOM, BHOCHUTh
He3HAaYUTeJIbHbIE U3MEHEHHs], He 3aTparuBarollie CTPYKTypy MporpaMMbl (HalipuMep, 3Ha4eHUs
KOHCTAaHT);

» 3alMChIBaTh OTJAXKEHHBI MNPOrpaMMHBIM KOJ Ha TMiaty ApAyunHO, HaOmOAaTh U
aHaAJIN3UPOBATH PE3YJIbTAT PAOOTHI;

> HCIOIB30BATh MOHHUTOpP NOCJICAOBATCIBHOTO IMOpTAa AJIA OTJIAAKH MMPOTrpaMMBlI, H3.6.HIO,H€HI/ISI
3a IMoKa3aTcIiMHU JaTYUKOB U UI3SMCHCHHUEM 3HAYCHUH MMEPEMECHHBIX;

»  OpraHHu30BBIBATH OECIPOBONIHYIO nepenady naHubix Ha [1K.

Ha BTOopom ypoBHe:

Ha 0aze ApOyuno ¢ ucnonb306anuem MaKemHou naiamol U HA6OPa INEKMPOHHBIX INEMEHM 0B
Hayuumy yuaujuxcs:

» TOHMMAaTh 3aJaHHBIC CXEMBbl («IPUHIMIHAATBGHAS CXEMa» M «CXeMa Ha MaKeTKe»)
AJIEKTPOHHBIX YCTPOMCTB U BOCIIPOU3BOAUThL X HA MAKETHOM IJIATE;

INOHUMAaTh Ha3HAYCHUC 3JICMCHTOB, UX CI)YHKIII/IIO,
IIOHUMAThb IIpaBuJia COCIUHCHUA ,Z[CTaJICﬁ B CAUWHYIO DJICKTPHUYCCKYIO IICIIb,
IOHMMATh OIrpaHUYCHUSA U ITPpaBUjIa TCXHUKH 0€e30MmacHOCTH (bYHKHI/IOHI/II)OBaHI/IH I CIIH,

MOHH(bHHHpOBaTL 3aJaHHBIC CXCMBI AJIs1 U3MCHCHHBIX YCJ'IOBI/Iﬁ 3aJa4u,

YV V V V V

MOHUMATh HATTMCAHHBIN MPOrpaMMHBIA KO/ YIPaBIEHUSI YCTPOHCTBOM M MOAU(HIIMPOBATH
€ro JJ1s1 U3MEHEHHBIX YCIOBUI 3a1a4H;

»  CaMOCTOSITEIIBHO OTJIAXKUBATh MPOTPAMMHBIN KOJI, UCIIONB3Ysl, B YACTHOCTH, TAKHE CPEICTBA
KaK MOHUTOPHHT IOKA3aHUN JaTYMKOB, 3HAYCHUN ITIEPEMEHHBIX U T. I1.;

» 3alMchiBaTh OTJIAXEHHBIM IPOrpaMMHBIM KOA Ha Iary ApAydHO, HAOmIOAaTh U
aHAJIM3MPOBATH PE3YJILTAT PA0OThI, CAMOCTOSATEIBHO HAXOANUTh OIIMOKHU U UCIIPABIISTH UX.

Tpernii ypoBeHb: npeanoiaraer JOCTHKEHHE Pe3yJIbTATOB BTOPOrO YPOBHS M, KpOMeE TOro,
YMEHHE YYalUXCsl CaMOCTOSITEIbHO IPOEKTUPOBAaTh, KOHCTPYHUPOBaTh M IPOrpaMMHUpPOBAThH
YCTPOKCTBO.

OcHoBHOI1 (opMOii 00yueHHUs SIBJIIETCS MPaKTUYecKas paboTa, KOTOpask BBIIOJHSAETCS MaJbIMU
rpynnaMu (2 genoseka). st paboThl HEOOXOIUM MEPCOHAIBHBINA KOMIBIOTEDP (OMH HA KAXKIYIO
IpyIy), yCTAaHOBJIEHHOE NporpaMMHOE obecreuenne, Koutposuiep Arduino Nano.(romyckaercs
MCII0JIb30BaHKE APYIMX KOHTPOJIEPOB Ha 6aze ApAyHHO)

Memoowvt 00yuenusn

1. Ilo3naBaTenbHbI (BOCOPUATHE, OCMBICICHHE U 3alIOMUHAHUE YYalIUMHCSI HOBOI'O MaTepHrasa
C IpUBJICYCHUEM HAOIIOEHUS TOTOBBIX MPUMEPOB, MOACIMPOBAHUS, U3YUEHUS MILTIOCTPALIU,
BOCIIPIIUATHS, aHAJIM3a U 0000IIEHUS IEMOHCTPUPYEMBIX MaTEPHATIOB);

2. MeToa NPoeKTOB (IIpH YCBOCHUH U TBOPUECKOM ITPUMEHEHUH HaBBIKOB M YMEHHI B Ipoliecce
pa3paboTKu COOCTBEHHBIX MOJIETICH )

3. Cucremarusupyrwoumii (0ecena mo TeMme, COCTaBICHHE CHCTEMAaTU3HPYIOIIMX TaOJIHIL,
rpauKoB, CXEM H T.1.)

4. T'pynnoBasi padota (uCIOJIB3YETCs IIPH COBMECTHOM cOOpKe Mozened, a Takxke IpHU
pa3paboTKe MPOEKTOB)



Mamepuanvsno-mexunuueckoe odecneuenue
(u3 pacuéma Ha 12 uenosek 8 Kpyoicke):
v CraproBblii HA00p «ApIyHHO» — 6 INT.,

v ]_IOHOJ'IHI/ITCHBHBIC MCXaHHUYCCKUEC JAC€TAJIM W HCHOJHUTCIbHBIC MCXAaHHU3MbI II0 MEPC
HeO6XOI[I/IMOCTI/I B paMKaXx IMPOCKTOB ydYalllnuXxcs,

v" HetOyk — 6 mmir.

Ilpozpammnoe ovecneuenue na kaxcoom IIK:
v" OC Windows Bepcuu 7 U BBIIIIE,

v"IDE Arduino,

TpeGoBaHusI K YPOBHIO MOATOTOBKH Y4aIIUXCS
Yu4eHUK 10/1KeH 3HATh:
e TpaBuiIa O€30MacHOM paboTHI;
® OCHOBHBIC KOMIIOHEHThI ApPIYUHO;

® KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3IUYHBIX MOJENIEH, COOPYKEHHH U MEXaHU3MOB
Ha OCHOBE IJIaT (MUKPOKOHTPOJUIEPOB) ApPIAYHUHO;

e KOMIIBIOTEPHYIO Cpeay, BKIIIOYAIOIIYIO B €0l A3BIK IPOrpaMMHUPOBAHUS;
® OCHOBHBIE IPUEMBI KOHCTPYHPOBAaHUS MEXaHU3MOB;

® KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IUYHbIX POOOTOB;

® KaK HMCIOJb30BaTh CO3/IaHHBIC IPOrPAMMBI;

® 3HaTb OCHOBHBLIC NPUCMbI HCIOJIb30BaAHUA HNHBIX KOHCTPYKTHBHBIX CHCTEM, JIA
pcajimdaliuvi MACHTUYHBIX 3aJ1a4.

YMmern:
e paboTaTh C JUTEPATypOM, C KypHallaMH, C KaTaJloraMu, B MHTepHETe (U3y4yaTh U
00pabaThIBaTh NH(OPMALUIO);

® CaMOCTOATENILHO pelaTh TEXHUYECKHE 3aJadd B IPOLIECCe KOHCTPYMPOBAHMS
po6OTOB (IJTAHMPOBAHUE MPEICTOSIIUIUX JAEHCTBUM, CaMOKOHTPOJb, IPUMEHATH
IIOJIyYCHHBIEC 3HAHHUsA, IPUEMBl MU OIBIT KOHCTPYHUPOBAHMS C MCIIOJIb30BaAHUEM
CIIELUAJIbHBIX 3JIEMEHTOB U T.11.);

e Co37aBaTh JIEHCTBYIOIIME MOAEIN POOOTOB HA OCHOBE APIYyHHO,
e [epenaBath (3arpy’karh) NporpaMMmbl B ApAyHHO.
® KOpPPEKTHPOBATh MPOrPaMMbl IPU HEOOXOAUMOCTH;

® JIEMOHCTPUPOBATh TEXHUYECKHE BOZMOXHOCTH pOOOTOB U HPHOOPOB.

Cornacao @K ®I'OC OOO nporpaMmma HalelieHa Ha TIOCTUKEHHUE CIENYIOIIUX HeJIei:
JIuunocmmuote pe3yiomamot:
1. dopMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH HM CIIOCOOHOCTH
o0yJarommxcs K CaMOpa3BUTHIO MU CaMOOOPa30BAHHIO HAa OCHOBE MOTHBAIIMM K OOyYEHUIO U
MMO3HAHUIO;



2. ¢$opMHpOBaHHE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

3. OCBOGHHE COIMATBHBIX HOPM, IIPABHII MOBEICHUS, posiei U (OpM COIUANTBLHOM )KU3HU B
rpyIIax u cOOOIIEeCTBAX;

4. popmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUU U COTPYIHHUYECTBE CO
CBEPCTHUKaMU B IIpolecce 00pa30BaTeIbHOMN 1eATeIbHOCTH;

Memanpeomemmuvle pe3yiomanvl:

1. ymMeHHE caMOCTOSITENTbHO ONPeeNsATh LIeJIN CBOETr0 00 yueHusl, CTaBUTh U OPMYJIUPOBAThH
st ce0si HOBBIE 3aJaud B ydyebe M IO3HABATEIbHOM JEATENbHOCTH, Pa3BUBAaTh MOTUBBI H
MHTEPECHI CBOEH IMO3HABATEIbHOM JEATEIILHOCTH;

2. yMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTHXKEHMs Liefnedl, B TOM YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMPaTh Hanbosee >pPeKTUBHBIE CIIOCOOBI PEeNICHUS YIeOHBIX U
MO3HaBaTEJbHBIX 337124,

3. yMeHHe COOTHOCUTHh CBOM JACHCTBUSA C IJIAHUPYEMBIMU PE3YJIbTATAMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATENbHOCTH B IpOLECCEe IOCTHXKEHHs pe3ylibTaTa, ONpeleNsiTh CIOCOObI
JeUCTBUI B paMKaX MPeJI0KEHHBIX yCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBHUM C U3MEHSIOIICHCS CUTYallUEH;

4, YMCHUC OLCHUBATL MPAaBUJILHOCTL BBIIIOJIHCHUA yqe6H0171 3aJa4H, COOCTBEHHBIC
BO3MOXKHOCTH €€ PELLICHUS;

5. BJaJIcHHE OCHOBAMM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHSTHS PEIIEHUI U OCYILECTBIICHUS
OCO3HAHHOT'0 BBIOOpA B Y4€OHOM M MTO3HABATEBHOM IS TEINbHOCTH;

6. yMeHUE OIpenesaTh MOHITUS, cOo3[aBaTh OO0OOIIEHHUS, ... YCTaHABIUBATH MPUUYHUHHO-
CIICICTBEHHbIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKJEHHE, YMO3aKJIIoYeHHue (MHIyKTHBHOE,
JeTYKTUBHOE U 110 aHAJIOTUHN) U J1eTIaTh BBIBOBI;

7. yMeHUe C03/1aBaTh, IPUMEHSTh U MPE0oOPa30BbIBATh 3HAKH M CUMBOJIbI, MOJEIU U CXEMBbI JJIS
pelieHust yueOHbBIX U TO3HABATENbHBIX 33/1a4;



Conep:kanue nmporpaMmmbl

JileKTpUYecKue sijaeHus (5 1)

BBoanbiii nHCTpYKTax mo TexHuke O0e3zomacHocTH. Uro takoe ARDUINO? Uctopus co3manus
ARDUINO. ITonsATHE 351eKTpHUYeCTBA. DINEKTPUUECKUHM TOK. DIEKTPUUECKas LIEMb U €€ COCTaBHbIE
YacCTH.

OcHoBbI padoTsl ¢ Arduino (26 4)

MuKpOKOHTpOJIJIEpHl B Halle >kU3HU, KOoHTposiep Apayuno. Cpena mporpaMMUpOBaHUS IS
Apnyuno (IDE Arduino). AnanoroBsie u 1u¢poBsie curHamibl, monstue [INMM. Ynpasnenue
YCTPOKMCTBAMH C MOMOIIBIO NOPTOB, noaaepxkuBaromux [IIMM. [loanporpamMmmel: Ha3HA4YEHHUE,
ONKMCaHUE W BBHI30OB, MapaMeTphl, JIOKAIbHBIE M IJI00albHbIE NepeMeHHble. Poiib ceHCOpoB B
ynpaBisieMblx cucremMax. CeHCOpbl M TepeMEHHbIe pPE3UCTOphl. JlenuTens HampsKEeHUs.
[Torenumometp. Konnencaropsl. @oTope3ucTopsl, NbE30IMHAMUKH, Pelie, TUObI, CBETOIUOIbI,
TPaH3UCTOPHI, JATIUK TEMIEPaTypbl. AHAJIOrOBbIE CHTHAJBI Ha BXOJE ApIyHHO, (PUIbTpALIUS
curHayioB. Mcmonb3oBaHWE€ MOHUTOpA IOCJENOBATEILHOTO TOpTa s HaOMIOJeHHI 3a
napameTpamMu cucreMbl. Ha3HaueHme ©  yCTPOWCTBO KUAKOKPHUCTAJUIMYECKUX JKPAHOB.
Hasnauenue, BUAbBI U YCTPOWCTBO TpPaH3UCTOPOB. McIonb30BaHME TPaH3UCTOpAa B MOJEISX,
ynpaBiisieMblX ApAaynHO. Pa3HOBUAHOCTH JIBUTaTeseil: MOCTOSIHHBIE, I1arOBble, CEPBOJBUTATENH.
Ucnons3zoBanue Serial Monitor a8 mnepegaud TEKCTOBBIX COOOIIEHHH Ha ApAyuHO.
[IpeobpazoBaHue TEKCTOBBIX COOOIIEHNUH B KOMaHAbI 111 ApJyHHO.

3akiaounTebHasa KoHPpepenuus (1 1)



Y4eOHO-TeMaTH4YeCKoOe NJIAHUPOBaHUE

n/m Tema 3aHsATHSA ﬂaTa NpoBEeACHUS 3AHATUSA

IJ1aH ¢pakr

JileKTpUYecKue siBjaeHus(54.)

1 [IpaBuna Ge3omacHoCcTH. BBOIHBIN WHCTPYKTaX IO
TexHuke Oe3omacHocTH. Yto Takoe ARDUINO?
Ucropus coznannss ARDUINO. Makernas niara.

2 OnexTpudyeckuid Tok. 3akoH OMa. DekTpuyeckas
L[EeNb U €€ OCHOBHBIE JIIEMEHTHI.

3 Pesucrtopel. Buibl u mapkupoBka

4 Huonpl. Cetomuonsl. IIpuHUMNMATBHBIE CXEMBI.
OCHOBHBIC TPUHITUIIBI COOPKH DJICKTPUUECKON TEITH.

5 OCHOBHBIE€ XapaKTEPUCTUKHU JICKTPUYECKOr0 TOKA U

3dKOHbI  3JICKTPUYCCTBA. IlocnenmoBaTtenbHOE M
napaui€JibHOC COCAUMHCHUC ITPOBOJHUKOB.

OcHoBBI padoThI ¢ maaramu «Arduino»(26 4.)

6 OCHOBBI ~ IIPOCKTHPOBAHUSA M  MOJAEIMPOBAHUSA
9JIEKTPOHHOTO yCTpoiicTBa Ha 0a3e ApIyHHO.
Wnrepdeiic nporpammsl  Arduino IDE. Ilepmas
nporpaMma. YIpaBiIeHHE CBETOIUOIOM.

7 CeeronuonHas rupisiHaa

8 RGB - ceeronnon

9 [Torenumomerp. CBETHJIBHUK C  yIpaBlIeHUEM
SPKOCTBIO.

10 doTOpE3uCTOp.

11 3BOHOK.

12 [MuanuHo.

13 [Temexoaubiii cBETOROP.

14 MoTOpBI-IIaroBbI U KOJUIEKTOPHBIH.

15 CepBoaBurateins. [Tantorpad.

16 Buner pene. IIpoekTsl cOOpPOK € HUCIOIb30BaHUEM
peie.

17 Cexynaomep.

18 LCD -3kxpan

19 Yacwl




20

[IyneT ynpaBnenus

21 JlaTuuK IBUIKEHHUS.

22 CHIBUTOBBII pETUCTP.

23 CBeroauoiHasi MaTpUIla

24 CBETUIIBHUK C KHOITOYHBIM YIIPABJICHUEM

25 JlaTuuk TeMnepaTypsl U BIaXKHOCTH

26 JaTtuuk TemmepaTypbl. TepMHCTOp. DKCIIEPUMEHT:
«MeteocTaHuusD)

27 Knumat xoHTpOIIB
DKCepUMEHT: «YMHBIN JOM»

28 [Mymomep

29 YbTpa3ByKOBOH albHOMEP

30 [TaTpoHHUK.

31 «YMHBIN CBETHJILHUK

3akiounTe/bHasg KOHPepenuus. (14)

32

3axmounTenbHas KOH(epeHIus.

33-34

Peseps




N

okrwpdE

CnHCOK HCIOJIb30BAHHOM JINTEPaTyPbl

PykoBonctBo kK Habopy «Cmapr». Smart Elements M. 2019

JlucTaHIIMOHHBIN Kypc Ha caiite amperka.ru http://wiki.amperka.ru/koHcrmexT-arduino
«OCHOBBI IPOTPaMMHUPOBAHMSI MUKPOKOHTPOJUIEPOBY YUEOHHUK UIsi 00pa30BaTEIbHOIO
Habopa «Amnepka», Mocksa 2016

Komocop JI.I'. IlepBerii mar B poOOTOTEXHHUKY: NPAKTUKYM s 5-6 KJIaccoB. —
M.:BUHOM. Jlabopatopus 3Hanwmii, 2012. — 286c¢.: min. ISBN 978-5-9963-2544-5

HNHuTepHeT — pecypcebl:

https://cxem.net/arduino/arduino.php http://arduino-projects.ru/
http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm
http://www.nauka.vsei.ru/index.php?pag=04201008
http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7 &showentry=1948
http://legomet.blogspot.com



https://infourok.ru/go.html?href=http%3A%2F%2Fwiki.amperka.ru%2F%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino
https://infourok.ru/go.html?href=http%3A%2F%2Fmasters.donntu.edu.ua%2F2010%2Fiem%2Fbulavka%2Flibrary%2Ftranslate.htm
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