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IHosicHUTeALHAA 3aIIUCKA

Pabouas mnporpamma gomoiaHUTENIbHOro oOpasoBaHus "lIporpamMmmupoBaHue
MUKPOKOHTpoJiepoB Arduino. PoboToTexHuka" coctaBieHa ¢ y4éTtoMm TpeOOBaHUU
OI'OC u sBisieTcst NporpaMMoi 0OIEMHTEINIEKTYaIbHOM HAalpaBIEHHOCTH.

Pabouas mporpamma cocrtaBieHa Ha ocHoBe mnporpammbl JI.I. Komnocos
«Pobotorexnuka Ha miuardpopme Arduino», (Mudopmartuka. [IpumepHsie pabouue
MpPOrpaMMbl KypCOB BHEYPOUHOM JESATEeNbHOCTH. 5-6, 7-9 kmaccbl: ydyeOHO —
meroaunueckoe nocodue /Ilon pen. JI. JI. Bocosoit. - M.: BUHOM. JlaGoparopus
3Hanui, 2020. - 136 c.) u kauru "PykoBojacTBO moJib3oBaTensd K Habopy "YMHBIM
noMm" It SKCiepuMeHTOB ¢ koHposuiepoM Arduino" -CII6.: BXB-Iletepoypr, 2017 -
48 c.: un.

[Iporpamma  pomosiHUTENbHOTO  OoOpasoBanusi  'TlporpammmupoBaHue
MHKpPOKOHTpPoJUiepoB  Arduino. PobGororexnmka” mo3BossieT OOBEIAUHUTH
KOHCTPYMPOBaHUE UM NPOrpaMMHUPOBAHHE B OJIHOM Kypce, UYTO CIHOCOOCTBYET
MHTETPUPOBAHUIO TPENOJaBaHus WH(DOpPMATUKHU, MaTeMaTUKH, (PU3UKHU, YepyeHUs,
€CTECTBEHHBIX HAYK C Pa3BUTHEM HWHXEHEPHOI'O MBIIUICHUS, Yepe3 TEeXHUYECKOe
TBOPUYECTBO, SBIAECTCA TNPOrpaMMON  Kypca TEXHHMYECKOW HampaBIIEHHOCTH.

TexHuueckoe TBOPYCCTBO — MOIHHBIﬁ HHCTPYMCHT CHHTC3a 3HaHHﬁ,
SaKIIa,IILIBaIOIHI/Iﬁ IMPOYHBIC OCHOBBI CHCTCMHOI'O MBINIJICHUA. Takum 06pa30M,
HHXXCHCPHOC TBOPYCCTBO U J'Ia60paTOpHI>I€ HCCIICOAOBAHUA — MHOI'OT'paHHAA

JEATENBHOCTh, KOTOpas JOJDKHA CTaTh COCTaBHOW YacThiO ITOBCEIHEBHOW JKH3HU
KaXXJIOTO 00y4YaroIierocs.

JUIss yCHENIHOTO MPOBEICHUS 3aHITHI HCTIONB3YIOTCS Pa3HOOOpa3HbIC BHIBI padoT:
UTPOBBIE  DJIEMEHTHI, HWIPHI, AWJAKTHYECKUHA W  pa3fgaTovyHbId  MaTepual,
(U3KYTPTMHHYTKH,  KPOCCBOPJBI, TOJOBOJIOMKH, TIPOCKTBI,  HCCIICJIOBAHHS,
mporpaMMHpOBaHHE U MojenupoBaHue B cpeje Tinkercad, yTo mo3BoIseT MPOBOAUTH
3aHSTHS ¥ BBIIOJTHIATH IPOEKTHI B AUCTAHIIMOHHOMN (hopMme.

Heasn:

® [OBBIIICHUE MOTUBALMH K U3YUEHUIO ITPEIMETOB €CTECTBEHHO-
MaTeMaTU4YeCcKoro 1ukia (pusnka, vHHopMaTHKa, MATEMAaTHUKA, TEXHOJIOTHS);

¢ 3HAKOMCTBO C OCHOBHBIMHU IIPHMHOXUIIAMHA MCXAaHUKH, C OCHOBAMHU
IIporpaMMupOBaHHs B Fpa(l)I/I‘-IeCKOM N TCKCTOBOM S3bIKAX,

¢ JIOHHMMAaHHC BA)KHOCTH MCKITPCIAMCTHBIX CBHSGﬁ;

L4 (bOpMI/IpOBaHI/Ie OCJI0CTHOIO MUPOIIOHMMAHMA 1 COBPEMCHHOI'O HAYYHOI'O
MHUPOBO33PCHUA.



3agaum:

® U3y4YEHHUE NEPBOHAYAIBHBIX 3HAHUM O KOHCTPYKIIUU POOOTOTEXHUYECKUX
YCTPOMCTB;

® 03HAKOMJICHUE C IpaBUIaMu 0€30I1aCHON PabOThI C UHCTPYMEHTAMU;
® (03HAKOMJICHHUE C IPOrPaMMHUPOBAHUEM POOOTOTEXHUYECKUX YCTPOUCTB;

e (popmMmHpoBaHHE OOIICHAYUYHBIX U TEXHOJOTUYECKUX HABBIKOB
KOHCTPYHMPOBAHUS U IPOECKTUPOBAHHUS;

e yMeHHe paboTaTh B KOJJIEKTUBE, 3 (PEKTUBHO pacipeaeaTh 00s13aHHOCTH;

® PAa3BUTHC l'ICI/IXO(I)I/I?;I/IOJIOFI/I‘ICCKI/IX KadCCTB O6yan-OIJ_[I/IXC$IZ IHaMAThb,
BHUMAHHC, CIIOCOOHOCTH JTIOTMYECKHU MBICJINTDh, AHAJIN3UPOBATD.

® pa3BHUBaTh YMEHMs U3JaraTb MbICIH B YETKOW JJIOTUYECKOMN
MIOCJIEIOBATEIbHOCTH, OTCTAaMBATh CBOIO TOUKY 3PEHUS, AHAJIM3UPOBATh
CUTYaIIUIO M CAMOCTOSITEIbHO HAXOIUTh OTBETHI HA BOMPOCHI IIyTEM
norudeckux paccyxaenui. lleapb: 00ydeHne ocHoBaM poOOTOTEXHUKH,
IPOrpaMMHUPOBAHUS, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH B MpoIiiecce
KOHCTPYHUPOBAHUS U IPOEKTUPOBAHUS.

3ansTus npoBoadTcs 1 pa3 B Heneno 1o 2 yaca, 68 4. B roa. [Iporpammoii
peyCMOTPEHO MpoBeeHue 26 MpakTUYeCKuX padoT.

OxugaemMblie pe3yJibTaThI:
JInunoctabie YY ]|

® TOTOBHOCTH K CAMOUICHTU(HUKAIIMK B OKPYKAIOIIEM MUPE Ha OCHOBE
KPUTHUYECKOTO aHaln3a HH(OPMAIH, OTPAKAIOIIEH Pa3IMYHbIE TOYKU 3PEHUS
Ha CMBICII U IIEHHOCTH >KU3HH,

® yMEHHE CO371aBaTh U MOIJIEP)KUBATH UHIUBUIYATBHYIO HH()OPMAIIMOHHYIO
cpeny, obecneynBaTh 3aUTy 3HAUUMOU WH(DOPMAITUHU U INYHYIO
MH(POPMAIIMOHHYIO 0€30MaCHOCTh, PA3BUTHE YyBCTBA TUYHOU
OTBETCTBEHHOCTH 3a KQ4€CTBO OKPY KaroIiel nHOOPMAITMOHHON CPEIbI;

® TpUOOPETEHHE OIBITA UCIIOIH30BAHUS MH(OPMAITMOHHBIX PECYPCOB 00IIECTBA
U DJIEKTPOHHBIX CPEJICTB CBSI3U B YUEOHOU U MPAKTUYECKON AEATEIbHOCTH;

¢ YMCHHC OCYHICCTBJIAATH COBMCCTHYIO I/IH(bOpMaI_II/IOHHYIO ACATCIIbHOCTD, B
YaCTHOCTH IIPH BBIIIOJITHCHHUHN y‘-Ie6HI>IX IIPOCKTOB;,

® [IOBBIIIIEHHUE CBOETO 00OPa30BaTEIIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K
MPOJ0JDKEHUIO 00yUueHus ¢ ucnosb3zoBanuem UKT.



MeTanpenMeTHme
Ho3naeamenwvnwvie Y/I/]

Hayaso (OpMUPOBAHUS HABBIKA TOMCKA HEOOXOIUMON H(MOPMALIUY JJIs
BBITIOJIHCHUSI YUCOHBIX 3aJaHUM;

coop nndopmanuy;

o0paboTka nnopmanuu (¢ nomowvio UKT);

aHanu3 MHPOpPMaIIHH;

nepeaavya uHGpopmaIuu (YCTHbIM, TUCbMEHHBIM, [IU(GPOBLIM CIIOCO0AMH);
CaMOCTOSTEIILHO BBIACNATH U (POPMYIUPOBATH MO3HABATENIBHYIO LEb;
UCIIOJIb30BaTh 00IIKE MPUEMBI PEIICHUS 33/1a4;

KOHTPOJIMPOBATH U OIIEHUBATDH MIPOLIECC U PE3YJIBTAT ACSITEIIbHOCTH;

MOJIENTUPOBATD, T.€. BBIACIATh U 0000IIEHHO (PUKCUPOBATH FPYIIIIHI
CYIIIECTBEHHBIX MTPU3HAKOB 0OBEKTOB C IIEJIbI0 PEIICHHUS] KOHKPETHBIX 3a/1a4.

MMOoABCACHHUC ITOA ITOHATHUC HAa OCHOBC PACIIO3HABAHUA 06’BCKTOB, BBIJACJICHU A
CYIICCTBCHHBIX ITPHU3HAKOB;

CUHTE3, CPABHEHUE;
KJaccuUKaIus 1o 3aJaHHBIM KPUTEPUSIM;

YCTAaHOBJIEHWE aHAJIOTHIl;

MIOCTPOEHUE PACCYKICHUS.

Pezynamuenvie YY/[

HaBBIKM YMEHUA (OPMYIUPOBATH U YAEPKUBATh YIEOHYIO 3a/1a4y;
peoOpa3oBBIBAThH MPAKTUUECKYIO 33/1a4y B TIO3HABATEIBHYIO;
CTaBUTH HOBBIC yUEOHBIC 33141 B COTPYTHUUYECTBE C YUUTEIIEM;

BBIOMPATH JICHCTBUS B COOTBETCTBUH C IIOCTABJICHHOM 3a/1aueii U yCIOBUSIMU €
pean3anuu;

YMEHHE BBITIOIHATH YICOHBIC ICUCTBUS B YCTHOM (hopMme;
MCMOJIb30BaTh PEYb ISl PETYJISIIIUU CBOETO JCUCTBUS,

CIIMYATh CIIOCO0 ACHCTBUS U €ro pe3yIbTaT ¢ 3aJaHHBIM dTaJTOHOM C IIEJIBIO
0OHApyXEHUS OTKIIOHCHHWH M OTIWYUN OT 3TAJIOHA;

aJICKBaTHO BOCIIPUHUMATH NPEJIOKECHUS YUUTENEH, TOBAPULIEH, POIUTENEH U
JIPYTUX JIIOAEH 0 UCIPABICHUIO AOMYIIEHHBIX OLIUOOK;



BBIIETIATH U (POPMYIHPOBATH TO, UTO YK€ YCBOECHO U YTO €II€ HY>KHO YCBOUTb,
ONPENEIATh KAYECTBO U YPOBHS YCBOCHHS;

Kommynuxamuegnwvie YY/{
B npouiecce 00yueHust AeTH yvaTcsi:

paboTaTh B IPYIINE, yYUTHIBATH MHEHUS MTAPTHEPOB, OTIIMYHBIC OT
COOCTBCHHBIX;

CTaBUTh BOMPOCHI;

oOparmiarbcst 3a TOMOUIBIO;
dbopMynupoBaTh CBOU 3aTPYAHEHUS,
npejaraTb HOMOIIb U COTPYHUYECTBO;

JIOTOBApPHUBATKLCS O pacnpeeeHuu (PYHKIUN U poJiel B COBMECTHOM
NEATEIbHOCTH;

CIIylIaTh COOECEeTHUKA;

JIOTOBApUBATKLCS U MPUXOIUTH K 00IIIEMY PEIICHUIO;

dbopMynrpoBaTh COOCTBEHHOE MHEHHUE U TTO3UIIHIO;

OCYIIECTBIISITh B3AUMHBIA KOHTPOJIb;

aJIeKBaTHO OIIEHUBATh COOCTBEHHOE MOBEICHHUE U TIOBEICHUE OKPYKAIOIIUX.
Pe3ynbTaTMBHOCTH TPOrPaMMBI

OskusiaeMbie pe3ynbTaThl 00YUYCHHUS - yMEHHUE CAMOCTOSATEIHHO OCYIIECTBIISITh
TBOPYECKHUE MPOEKTHI ¢ MOMOITLI0 Arduino

I[Inanupyembie pe3yabTaThl:

00yYaroMIMIACs JOJKEH 3HATh: — UCTOPHIO POCCUICKOTO TEXHUYECKOTO
MOJEIUPOBAHMUS;

npaBmiia 6€30MacHOCTH PaOOThI C UHCTPYMEHTAMU;

AJICKTPOHHBIC U MUKPOIPOIECCOPHBIC MOYJI MEXaTPOHHBIX U
POOOTOTEXHUYCCKUX CUCTEM;

OCHOBBI pa3pa0OTKH aJIrOPUTMOB M COCTaBIICHHUS IIPOrpaMM yIpaBICHUs
poboTrom;

IPOBOJIUTH HACTPOMKY U OTIAJKY KOHCTPYKIIMH POoOOTa.

Oo0y4yarmuiicst 1015KeH YMeTh:

CO3/1aBaTh U MOJJCPKUBATh MHANBUAYAIbHYIO0 HHPOPMAIIMOHHYIO CPEY,



oOecreynBaTh 3aUIUTy 3HAYUMOU HH(pOpMALIUK U TMYHYIO0 HHPOPMALIMOHHYIO
0e30MacHOCTb, Pa3BUTHE YYBCTBA JIMYHON OTBETCTBEHHOCTH 3a KAYECTBO
OKpYy’Karoliei HHPOPMaIMOHHOUN Cpeibl;

UCII0JIb30BaTh HH(POPMALIMOHHBIE PECYPCHI 00ILIECTBA U SJIEKTPOHHBIX CPECTB
CBSI3M B YUEOHOMW U MPAKTUYECKOH JESITENIbHOCTH;

OCYIIECTBJISITh COBMECTHYIO HHPOPMALIMOHHYIO JAESATENbHOCTh, B YACTHOCTHU
IPU BBIITOJIHEHUH YYEOHBIX MPOEKTOB;

MOBBIIIATH CBOM 00pa30BaTeNbHBIM YPOBEHBb U YPOBHb TOTOBHOCTHU K
IPOJIOKEHUI0 00yueHus ¢ ucrnonbzoBanueM UKT;

IIaHUPOBATH ACATCIIBHOCTL: ONIPCACIIATDH IMMOCICIOBATCIIBHOCTD
IMPOMECIKYTOUYHBIX ueneﬁ C y‘IéTOM KOHCYHOTO pC3yJibTaTa, COCTABJIATH IIJIAH U
IIOCJICI0OBATCIIBHOCTD I[€I>'ICTBPII>'I; MMPOTrHO3UPOBATH PE3YJIbTAT ACATCIbHOCTH U
€TI0 XapaKTCPUCTUKH,

BJIaJCTh HAaBbIKaMH p33pa6OTKI/I MaK€TOB I/IH(i)OpMaIII/IOHHBIX, MCXaHHYCCKUX,
QJICKTPOHHBIX 1 MUKPOITPOLCCCOPHBIX MOﬂyﬂeﬁ MCXATPOHHBIX U
pO6OTOT€XHI/I‘{€CKI/IX CHUCTEM,

BJIaJIETh OCHOBaMH pa3pabOTKU aITOPUTMOB M COCTABIICHHUS MTPOTPaMM
yIpaBJICHUS POOOTOM; YMEHHE TIPOBOIUTH HACTPOUKY M OTIAAKY KOHCTPYKITHH
pobora.

[Iporpamma paccuutana Ha 1 rox o0ydenus. [Ipu opranuzanuu nporecca o0y4eHus
B paMKaXx JaHHOU MPOTrpaMMBbl MPEINOIaracTcsi IPpUMEHEHUEM CIEAYIOIINX
NeAarornuecKuX TEXHOJOTUN 00yUYeHHs: OpraHu3aIisl CaMOCTOATEIbLHOM paboTHI,
IPOEKTHOM IeITeNbHOCTH, CAMOKOHTPOJIS, pe(hIIeKCUBHOTO 00YUYESHUSI, OpraHu3aIus
paboTHI B mapax.

dopma oOueHKH - IEMOHCTpAIIUs, 3allUTa padOThI, BEICTYIICHUE TIEPE]T 3pUTEISIMH,
WUTOTOBBIN ITOKA3 MPOEKTA.



Coaepxanue nporpaMmmal

1. BBoanoe 3anstue. Texnrnka 0e30macHOCTH MPH paboTe B KOMIBIOTEPHOM KJlacce.
OO6muit 0630p Kypca.

TexHuka 0€30MacCHOCTH MPHU pabOTe B KOMIIBIOTEPHOM Kilacce U
anekTpobe3onacHoCTh. COBpEMEHHOE COCTOSIHUE POOOTOTEXHUKH U
MHUKPOIJIEKTPOHUKHU B MUPE U B HAIIIEH CTpaHe.

2. 3gaxomcTtBO ¢ mator Arduino Uno.

CTpyKTypa ¥ coCTaB MUKpOKOHTposuiepa. [TuHbI.

3. TeopeTnueckne OCHOBBI DJICKTPHUESCTBA.

YrpaBieHue AIEKTPUIESCTBOM. 3aKOHBI dJIeKTprudecTBa. Kak OBICTPO CTPOUTH CXEMBI:

MakeTHas miara. UreHue JJICKTPUUICCKUX CXCM. praBHCHHe CBCTOAHUOOOM.
MyJ'IBTI/IMCTp OCHOBBI. 3H€KTpOHHBI€ HN3MCPCHUA

4. CXeMOTEXHHKA

[TapamienbHOE U MOCTE0BATEIbHOE TTOAKIIOUeHHE. [IpuHIMn paboTh
nepekitouarens. [Ipuaiun paboTel pe3ucTopa. DKCIEPUMEHTHI C PE3UCTOPOM.
[Tpuniun padotsl nepekitouatens. CBeroanoasl. [Ipuniumn paboTel 3ymmepa u
nepextouarens. [I[puHun padoTel KOHAEHCATOPA. DKCIIEPUMEHTHI C KOHIEHCATOPOM.
[Ipoctas cxema co cBeTouOIaMH. DKCIIEpUMEHTHI ¢ poroanogom. [Tpuniumn paboTs
CUTHAJIM3AIMH. DKCIEPUMEHTHI C TUOAAMU. DKCIIEPUMEHT CBETOINOA-(POTOANO,
«raiiMep 555». «OnbIThl ¢ repkOHOMY. «IIyJbT 7151 KOHTpOILIEpay.

5. 3HAaKOMCTBO CO Cpe/IoM MPOTrpaMMHUPOBAHUS

ITonmporpaMMsl: Ha3HaYEHUE, ONMCAHUE U BBI3OB. [lapaMeTpsl, IOKaIbHBIE U
rii00ayibHbIE IepeMeHHbIe. JIornueckiue KOHCTPYKIIHH.

6. Jloruueckue nepeMeHHbIe U KOHCTPYKIIUU

Oco0eHHOCTH TIOJIKITFOUCHUS KHOTIKU. Y CTPaHEHHE IIIyMOB C TIOMOIIBIO
CTATHBAIONINX U TIOJTATUBAIOIINUX pe3ucTOpoB. [I[porpamMmMHoe ycTpaneHue npedesra.
byneBpie nepeMeHHbBIE U KOHCTAHTBI, JIOTUYECKUE ONEPALUU.

7. AHanoroBsie U ITM(POBHIC BXOBI M BBIXObI. [[pUHIIUITEI UX UCTIOIB30BAHUS

Amnanorossie u udpoBeie curHaisl, moHstue [HIMM. Ynpasnenue ycTpolcTBamMu C
MOMOIIBI0 TOPTOB, noaAepxkuBaromux M. [{uknnueckne KOHCTPYKIIUM, TaTYUK
CIIy4alHbIX YUCET.

8. Cencopsl. aTunku Arduino.

Ponb cencopoB B ynpasnsiembix cucremax. CEeHCOpPBI U MEPEMEHHBIE PE3UCTOPBL.
JlemuTenp HanpsokeHust. [loTeHnmomMeTp. AHaAIOTOBBIE CHTHAIBI Ha BXoae Arduino.



Hcnonb3oBaHue MOHUTOPA OCIE0BATENBHOIO TOPTA JJ1s1 HAOIIOEHUH 3a
napaMeTpaMu CUCTEMBI.

9. Peanuzauus npoexkToB

IIpekTtsl: «Masgdok», «Massduok ¢ HapacTaromen IpKOCTbO», «CBETHIIBHUK C
YIPaBIIEMOU SIPKOCTBIO», « TepmeHBoKe», «Ilynbcapy, «HouHOM CBETUIIBHUKY,
«Knormka + cBetonuony», «Csetodop», «RGB cseTonnony», «Mep3koe MMaHUHOY,
«beryumii oronek».,«KHonouHsbIi nepexioyaTensy, « KHomouHble KoBOOW»,
«OxpanHas cucreMay, « Tepmometpy, «Cekynaomep», «Moi pobot», «KonecHas
6a3a - Konecnuuay, «Tanen konecHuupl», «KonecHuua B mieny», «KonecHuiia Ha
70pore». 3HaAKOMCTBO € pe3UcTopaMu, cBeToanogaMu. COopka cxeM.
[MporpammupoBanue: ¢pyukius digitalWrite. Tabiuia MapKUpOBKH PE3UCTOPOB.
Muranue B npotuBodasze. [loaxatoueHne noTreHuuoMeTpa. AHaIOTOBBINA BXO/I.
Tepmenokc. [lonkmouenue porope3ucropa, nbe3onuiaiku. BocnpousseaeHue
3ByKa. [locnenoBaTenbHOE M NapaJIEIbHOE MOAKIIOUEHUE PE3UCTOPOB.
doropezuctop. OCOOEHHOCTH MOJKIIOYEHHS U TPOrPAMMHUPOBAHUS KHOTIKH.
MopenupoBaHue paboThl JOPOKHOIO TpeX1BeTHOTo cBeTodopa. [loaxnoyeHue u
nporpammupoBanue RGB-cBeToanona. 3HaKOMCTBO € YCTPOUCTBOM U (DYHKIIMSIMU
Tpan3ucropa. IloakaroueHne u nporpaMMUpPOBaHUE YCTPOUCTB C TPAH3UCTOPAMU U
CBETOAUOAHON IKaNOoU. [IogkiroueHne u nporpaMMUpPOBAHUE YCTPOUCTB C
TPaH3UCTOPAMU U CBETOAMOIHON IIKAJIOU. [IoaKiIro4eHne Tpex KHOIIOK U
nse3onumanku. [lonstue «apedesr» konTakToB. Tpurrep. IlporpammupoBanue
My3blkH. CO3/1aHuE UTPYIIKU Ha pEaklMio: Ha ObICTPOTY Ha)XaTHs KHOIIKHU I10
curnainy. [logkimrouenue ceMucerMeHTHOro nuaukaropa. [logkimrouenue
UH(}paKpacHOTO JaTYHKA.

10. PobGororexuuka Ha 6aze ARDUINO

Co6opka MOOUITELHOTO pOOOTa HA OCHOBE JIBYyXMOTOPHOM 1uiatdopMmel. [1maTer
pacmupenus — muasl (Arduino shield). ITogkmodenne nBuratencii. Tums
nABUKEHUS poboTa. [IporpamMMHoOe yripaBieHHe NBIKEHUEM TIAT(OPMBI IO CIIOKHON
TpaekTopuu (ABUKEHHUE TI0 KPYyTy, o ciiupainu). [logkmtouenne nadpakpacHOTro
nanbHOMEpa. YTpaBiieHrne ¢ 00paTHOM CBsI3bI0. J|BI)KEHUE BIIOJIb CTEHBI. AJITOPUTM
BBIXOJIa U3 JabupuHTa. AHAJIOTOBBIC U UM POBBIC NaTYNKH (TPEUMYIIECTBA U
HEJIOCTAaTKU LU(PPOBBIX U AaHAJIOTOBBIX JaTYUKOB). OOHapyxkeHUe OENbIX U YEPHBIX
y4aCTKOB IMOBEPXHOCTH (yCpEIHEHHE aHAJIOrOBOTO CUTHaia). JIBukeHue podoTa B
mpeenax rpaHul] (TaHeIl B KpyTe, MeXIy JBYMS apayljIeIbHBIMUA JTUHUSMUA).
OOGHapyxeHHe TIepeKpeCcTKOB. JIBHKeHHEe poOOTa IO CII0KHBIM TPACKTOPHIM
(mporpammupoBanue). O630p perynsitopoB. [IponopiimoHanbHoOe yripaBieHHE.



[TponopunonansHo-gudPepentnanbuoe yrnpasienue. [IponopimoHaibHO-
MHTErpajgbHO-Iu(dPepeHInaTbHOE yIPaBICHUE.

12. lnnuBuayanbHasi IPOEKTHAS 1€ATEIbHOCTD.

PaboTa Ha MHAUMBUYAbHBIM IPOEKTOM (00CYXKAEHHE UJIEH, TEMbI IPOEKTOB,
nHdopmanun). PazpaboTka miana (popMmyaupoBaHue 1eilu MPOEKTa, COCTABICHHE
rpaduka paboTbl HaJl MPOEKTOM). AJITCOPUTM MOJITOTOBKH BhICTYyIIeHUs. [loaroroBka
BBICTYTLJICHUS.

13. U'TOI'OBOE 3ansitue

[IpakTuka: 3anuTa MHAUBUIYAIbHBIX U KOJUIEKTUBHBIX MPOEKTOB.



TemaTuyeckoe JIAHUPOBAHUE

Neri/mn

Ha3zBanue pasagena, TeMbl

Yac

OcHOBHBIE BHUAbI A€ATCIBbHOCTH YYAIIIUXCH

BBonHoe 3anatue. TexHuka 6€301acHOCTH MPU
paboTe B KOMIBIOTEpHOM Kjacce. O0uuii 0030p

Kypca.

3HakoMcTBO ¢ tatoi Arduino Uno.

O0O0BSCHSCT OCHOBHBIC ITOHATHUS dJICKTPUICCTBA CXEMBI;
HA3bIBACT OCHOBHBIC DJICMCHTHI Ha ITU(PPOBBIX CXEMaX;
MIOJIb3YeTCS CPEJIOH MPOTPaMMHUPOBAHUS JIUIS CO3/TaHUS
IPOrpaMMbl PabOThI MUKPOKOHTPOJIIEPA; OOBICHSET
Pa3HHITY MEXKTY Pa3IMYHBIMU HCTOYHUKAMHM ITUTAHUS U
BBIOMpAET HEOOXOAUMBIE; TTOJIB3YETCs TaOIUIICH
MapKHUPOBKH PE3UCTOPOB IS ONIPEACIICHHS
COOTBETCTBYIOIIETO HOMUHAJIA;

TeopeTndeckue OCHOBHI JIEKTPUYECTBA.

YUTAET CXEMBbI; BBIIIOIHIET COOPKY AJICKTPUUECKUX CXEM,
BHOCHUT UCIIPABJICHUS B AJICKTPOHHBIE CXEMBI, COOpaHHBIE
HEIIPABUJIBHO; SKCIIEPUMEHTHUPYET, UCHOJIb3YSI OCHOBHBIE
MPUHIIAITHI pa0OTHI 0230BBIX AIEKTPOHHBIX KOMITIOHEHTOB.

CxeMOTeXHHUKA

16

UCIIOJIb3YET COBPEMEHHBIE CPE/Ibl IPOrPaMMHUPOBAHMS
MUKPOKOHTPOJIJIEPOB; OOBSICHIET OCHOBHYIO CTPYKTYPY
IPOrpaMMBbl U €€ PJIEMEHTHI; MOJIb3YETCA TAKUMHU
OCHOBHBIMU MOHSITUSAMH IPOTPAMMHUPOBAHUS KaK
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epeMEHHbIE, BBIPAXKEHUS, TIOTUYECKUE KOHCTPYKIIHH,
byHKIIIHN

3HAKOMCTBO CO CpeJIof MpOorpaMMHUpPOBaHUs

YMEET COCTAaBUTh IPOrpaMMy B COOTBETCTBUU C
IIOCTaBJICHHOM 3aJ1a4€i U 3arpy3UTh €€ B
MUKPOKOHTPOJLIEDP; aHATU3UPYET IPEICTABICHHYIO
KOMITBIOTEPHYIO MPOIPAMMY M ONPEIEISET, YTO
COOTBETCTBYIOIIAS] IPOrPaMMa BBITOJIHSET

Jlornueckue MMEPCMCHHBIC U KOHCTPYKIIUU

OOBSICHSIET pasHUIy MCKIY III/I(I)pOBBIM N aHAJIOI'OBBIM
CUTHAJIOM; ITPUBOJAUT IIPHUMCPBI UCITOJIb30BaHUA PA3JIMYHBIX
THUIIOB CUTHAJIOB, OOBSICHSIET MMPpUHOUII ITUPOTHO-
HMHYHBCHOﬁ MOAYJIAALUHA, OIMUCBIBACT IBCTOBLIC MOACIIN U
HX POJIb B CO3JJaHUU IIBCTA, 00OCHOBBIBACT BBI60p
COOTBCTCTBYIOHIICTO TUIIA CUT'HAJIA B CBOEH CXeMe.

AHaJoroBbIe ¥ MUGPOBBIE BXO bl U BHIXO/IHI.

HpI/IHHI/IHBI HNX UCITOJIB30BaHUA.

O0OBSCHSIET MOHSATUE CEHCOPA; Pa3INYaeT TUIIHI CEHCOPOB;
IIPUBOJIUT IPUMEPHI IPUMEHEHUS CEHCOPOB; OCYIIECTBIIAET
HAaCTPOWKH TaTYUKOB; CHUMAET ITOKA3aHUs1, KOTOpPbIE
MOCBUIAIOT AATYUKHU; OMUCHIBAET MPOOIEMBbI, BOZMOKHBIE
IIPY UCTOJIb30BAHUHU TATYUKOB; TIOJIB3YETCS Pa3IMYHbIMU
TUTIAMU JAaTYUKOB JIJIS TTOTYYCHHS] HEOOXOIMMOMN
uH(GOpPMAIINH; CO3/Ia€T MPOTPAMMHBIN KOJI JIJIsl yIIPaBICHUS
JaTYMKaMU; BEIOMPAET COOTBETCTBYOIIMMA TaTUYUK TSI
MOJIyYEHUsI HEOOXOAMMOTr0 CUTHAJA.

12




Cencopsl. Jatauku Arduino.

coOupaeT ycTpOHCTBa MO CXEME Ha MAaKETHOM IjIaTe
HOJKITIOYaeT (POTOPE3UCTOPHI, PE3UCTOPHI, THE3OTHIIATKI
N00MpPaeT HOMHHAIBI PE3UCTOPOB. MOAKIIOYAET PE3UCTOPHI
pa3HBIMU CIIOCOOAMH. MOJKIIIOYAET U MPOrPaMMHUPOBATH
KHOTTKH.

Peanuzanus npoexkTos

10

MOAKJIIOYAET JaTYUKHU U CEHCOPBI. OAKIIOYAET U
IPOrpaMMHPOBYET YCTPOMCTBA C TPAH3UCTOPAMM.
OCYLIECTBIISIET MOJAKIIFOUEHUE YIIEKTPOHHOM CXEMBI B
3aBUCUMOCTH OT THUIIa BHIOPAHHOTO CUTHAJIA; MPOBEPSIET TUTI
CUTHAJIA, ITOIABAEMOTr'0 Ha YCTPONCTBO;

10

PoGoroTexuuka Ha 6a3e Arduino

16

Yyamuecs cOOMparoT HHTEIUICKTYaTbHYHO
POOOTOTEXHUYECKYIO IATPOPMY, TATINKH, IIATHI
pacIIupeHusi, 0CBAMBAIOT 0a30BbIC ATOPUTMBI JIBHKESHUS
pOOOTOB 10 TPAaEKTOPHHU, 00bE3/] IPEIATCTBHM, PEIIAOT
3aJla4y OpUEHTAIMK poOOTa B MPOCTPAHCTBE, 3a1a4UH
oOMeHa W repeayu TaHHBIX.

10

PaGoTta Haj cOOCTBEHHBIMHU TBOPYECKUMU
MPOCKTaMH

Ha3zbiBaeT ocHOBHBIE c(pepbl MPUMEHEHHSI
MUKPOKOHTPOJIEPOB B o011ecTBe. OCYyIIEeCTBIsECT aHATN3
IIPEIOCTABICHHOT O YCTporcTBa. Ha3piBaeT OCHOBHBIE
COCTAaBJIAIOIINE YCTPOUCTBA. MICIIONB3yeT TOMOJTHUTEIbHBIE
IJ1aThl PACIIMPEHUS U TaTUYMKH AJISI IPEIO0CTaBICHUS
YCTPOUCTBY COOTBETCTBYIOLIUX BO3MOKHOCTEH. Co3maeT
cOOCTBEHHbIE OMOIMOTEKU TPU NPOrPAMMUPOBAHUU

13




ycTpoucTBa. [IpuBoauT BapraHThl yiIy4dlIeHUA
CYILLECTBYIOLIEN KOHCTPYKLIHMH U pabOThI 31EKTPOHHOTO
YCTPOWCTBA.

Utoro

68
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Ka.ﬂeﬂnapﬂo - TEMAaTUYIECCKOE€ IJIAHUPOBaAHUE

/laTa npoBeaenn | Popma
Ypoxk |Tema KOHTPO
mwiaH  |Gakr | o
1 |BBoanoe 3ansatue. Oxpana tpyaa. O6mmii 0630p cobecen
Kypca. OBaHUE
2 |3nakomcTBO ¢ tutaroit Arduino Uno.
3 |3aKOHBI 3JIEKTPUYECTBA.
4 |Yrenue cxeM. [loctpoenue cxeM. MakeTHas riara. cxema
5 |MynbTUMETP OCHOBBI. DJIEKTPOHHBIE U3MEPCHUS.
6 |[lapamienbHOE U MOCIEOBATEIBHOE OAKITIOUECHUE
7 |«IlynbT ajist KOHTpOIIEpa»
8 |[IpuHumm paGoThl pe3ucTopa. DKCIIEPUMEHTHI C cxema
PE3UCTOPOM.
9 |Ilpunuun paGoTsl nepekitouaresns. CBETOANO b
10 |[IpuHun paboThl KOHIEHCATOPA, 3yMMeEpa
11 |DkcnepuMeHThI ¢ KOHIEHCATOPOM
12 |IIpocTas cxema co CBETOIMOAAMHU
13 |DkcnepuMeHTHI ¢ (POTOAHOIOM
14 |ITpunIun paboThl CUTHATU3AIMT cxema
15 |DkcnepuMeHTsI ¢ TU0aMu
16 |DxcnepuMeHT cBeTOauO0-(hOTO N0
17 |3HaKOMCTBO CO Cpeoi MPOrpaMMHUPOBAHUS
18 |Ilepemennsbie, moruka, PyHKIIUH.
19 |KHOIKH H JIOTHKa
20 |AnanoroBble ¥ IU(PPOBHIE CUTHAIIBI
21 |IIIMM - ynpaBneHue ipKOCTHIO
22 |CeHCOpBI, pE3UCTOPHI, ACTUTETN HAPSHKESHUS
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23

MOHHTOp IMOCJICA0BATCIIBHOI'O IIOPTAa

24 |IIpoexT «Masguok»

25 |IIpoekT «Masiuok ¢ HapacTarole SPKOCThIO»

26 |IIpoekT «CBETUIBHUK C YIPABIAEMOM SIPKOCTHIOY

27 |IIpoexT «TepMEeHBOKC

28 |Jlormyeckue nepeMeHHbIe U KOHCTPYKLUU

29 |Co3pnanue cOOCTBEHHBIX TBOPUECKUX ITPOCKTOB
yUaImxcs

30 |AHanmoroBble U ITUGPOBBIC BXOIbI U BBIXOJIBI. MOJICITb
[TpuHIUIIBEI KX UCTIOJIB30BAHUSI.

31 |Co3nanue coOCTBEHHBIX TBOPUYECKUX MPOEKTOB MOJIEITh
yUaIIuXxcs

32 |IIpoekT «HouHOM CBETUIILHUK MOJENb

33 |I[Ipoekt «KHOMKA + CBETOAMOI MO/IEJIb

34 |Co3ganue cOOCTBEHHBIX TBOPUYECKUX ITPOECKTOB MO/IEJIb
yUanuxcs

35 [IIpoekt «CBetodop» MOJIEITb

36 [IIpoext «RGB cBeToamomy»

37 |Co3nanue cOOCTBEHHBIX TBOPUYECCKUX MPOEKTOB MOJIEJIb
yUanuxcs

38 |IIpoekt «berymuii oroHek» MOJIEITb

39 |IIpoext «Mep3koe MMaHUHO MOZENb

40 |IIpoekTt «KHOMOYHBIN MEPEKITIOYATEIb) MOJIENb

41 |Coznanue cOOCTBEHHBIX TBOPUYECKHUX MPOEKTOB MOJIEIIb
yUaITUuXCsI

42 |Ilpoekt «OXpaHHast CUCTEMA MOJIEITb

43 |Cencopsl. JJatauku Arduino. MOJIENh

44 |Co3zganue cOOCTBEHHBIX TBOPUYECKUX MPOEKTOB MO/JIEITb

y4danuxcs
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45 |[lonkmroueHue CepBONPUBOIA MOJIETIh

46 |Co3ganue cOOCTBEHHBIX TBOPUYECKUX MPOEKTOB MO/IEITb
yUaIuxcs

47 |Coopka poboTa MOJIEIb

48 |[loakmroueHue o0OpyI0BaHUS MOJIEIb

49 |Pa3paboTka mporpamMMmsl ¢ BKJIFOUEHUEM MUTAHUS MOJENb

50 [Pa3pabotka nmpoekTa « JHKOAEP» MOJIEIb

51 |Pa3pabotka npoekTa « JHKOAEeP» MOJIEIb

52 |Pabota ¢ HECKOIBbKUMU UCXOJHBIMHU (haitiaMu

53 |Pabota ¢ HECKONIBKUMHU UCXOJHBIMHU (haitiaMu

54 |TIpoext «KerenbpuHry MOJIEITb

55 |ANropuTMBbI IBUKEHUS POOOT MO/IEIb

56 |ANropuTMBI IBUXKEHUS POOOT MO/IEIb

57 | YnpTpa3ByKOBOM TadbHOMED MO/IEJIb

58 |JIBmxkenue poboTa 1o JJaOUPUHTY

59 |JIBmxkenue poboTa 1o JJaOUPUHTY

60 |IIpoekT «CrnenoBaHue 1O JTUHUK

61 |IIpoekT «CrnenoBaHue 1O JIUHUK

62 |IIpoekT «CrnenoBaHue 1O JIUHUK MOJIEJIb

63 |Perynsropsl. Buasl perynsatopos. MOZENb

64 |[IpoexT «/IBmKeHue o TpaeKTOPUm» MOJIENb

65 |[IpoexT «/IBukeHue mo TpaeKTOpUm»

66 |OOBe3m poOOTOM MPETSITCTBHIA MOJICITb

67 |[Bmwxenue poboTa BIOJb CTCHBI MOJENb

68 |Co3manue cOOCTBEHHBIX TBOPUYECKUX MMPOCKTOB MPOEKT

yuaruxcs. UToroBast KoHQEpEeHIHS yIannuxcs
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TpeOoBaHus K YPOBHIO 3HAHUI, YMEHUI U HABBIKOB 110 OKOHYAHHUIO PeaTH3al Ul
NPOrpamMmbi:

VYyamuecs 11-14 net B pe3ysbrate yCBOSHHS MPOTPaMMBbI

HOJI2KHBI 3HATb.

npaBuiia 6€30nacHoi paboThI;
OCHOBHBIEC KOMITOHEHTBI KOHCTPYKTOPOB Arduino;

KOHCTPYKTUBHBIE OCOOCHHOCTH PA3JIMUHBIX MOJICIICH, COOPYKEHUH U
MEXaHHU3MOB;

KOMITBIOTEPHYIO CPEJibl, BKIIFOUAIOIIYIO B C€0s rpaduuecKuil si3bIK
IPOrpaMMHPOBAHMS;

BUABI ITIOABUWKHBIX U HCIIOABUKHBIX COGI[I/IHGHI/Iﬁ B KOHCTPYKTOPC;
KOHCTPYKTHBHBIC 0COOEHHOCTH Pa3JINYHbIX pO6OTOB;

IPUEMBI U ONIBIT KOHCTPYUPOBAHUS C UCIIOJIb30BAHUEM CIIELIMAJIBHBIX 3JIEMEHTOB,
U IpyTux oOBEKTOB U T.1.;

OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKIIMH, ITAIbI PEIICHUS 3a7a4 C
HUCIIOJIb30BaueM DBM.

yMeTh:

HCITOJI30BaTh OCHOBHBIC aJITOPUTMHUUECKUE KOHCTPYKIIUH JIJIsl PEIICHUS 0a30BbIX
3a11a4;

KOHCTPYHPOBATH Pa3INIHBIC MOJICIIH;
UCTIOJIh30BaTh CO3IaHHBIC TPOTPAMMBI,

NPUMEHSTH TIOJTYYCHHBIE 3HAHUS B TPAKTHYECKON TEITECITHHOCTH.
BJIAJI€Th:

HaBbIKaMU pabOThI ¢ poOOTaMH;

HaBBIKamM# paboThl B cpeae Arduino.

MaTepHaﬂbHO-TeXHI/I‘IeCKOC OCHAILICHHE

Kommsrorep, koHCTpYKTOp Ha 0cHOBE Arduino, koHCTpyKTOp «PoboTOMOTHS»

YyeOHO-MeTONNYECKNI KOMILIEKT

YyeOHO-MeTONNYECKNI KOMILIEKT

Jais yyammxcs:

OcHognas (LIOP):
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1. http://wiki.amperka.ru/ TeopeTuueckuii u IpakKTUYESCKUI MaTepUall, OITUCAHNE
npakTUKyMa

2. http://robocraft.ru/page/summary/#Practical Arduino TeopeTrueckuii u
MIPAKTUYECKUN MaTepuall

3. http://avr-start.ru/?p=980 DnekTpoHHUKA /ISl HAYMHAIOIINX. Y POKH.

JlonoJIHUTEIbHAS

1. http://bildr.org MaCTpyKIMK ¥ CKETYHN TSI TOAKITFOYCHHSI PA3JIMYHBIX KOMIIOHEHTOB K
tate Arduin.

25 http://arduino4life.ru npaktudeckue ypoku mo Arduino.

3. http://arduino-project.net/ Buneo ypoku, OMOIHOTEKH, IPOCKTHI, CTAThH, KHUTH,
npuioxkenus: Ha Android.

Mas yaurens (LLOP):

1. https://sites.google.com/site/arduinodoit/home Mertoanueckue pa3padoTKH,
OMHCaHUe MPAKTUYECKUX U JaOOpaTOPHBIX PadoT.

2. http://bildr.org MHCTpYKIMHK ¥ CKETYH JJIs1 TOAKITIOUEHUS Pa3IMIHbIX KOMIIOHCHTOB
kArduino.

http://arduino4life.ru npaktuueckue ypoku mo Arduino.

http://avr-start.ru/?p=980 DiekTpoHUKa 1151 HAYMHAIOIINX. Y POKH.

http://lesson.iarduino.ru IIpaktudeckue ypoxu Arduino.

3
4
5. http://edurobots.ru 3annmarenbHas pOOOTOTEXHHUKA.
6
7

http://zelectro.cc CoobmiecTBo paguomoouTeneii (Arduino). Ypoku, IpoeKTHl,
CTaThH U JIp.

8. http://cxem.net CaiiT o paguodIeKTPOHUKNA U MUKPOIJICKTPOHHUKE.

9. http://arduino-project.net/ Buneo ypoku, OMOIHOTEKH, IPOCKTHI, CTaThU, KHUTH,
npuinoxxenus Android.

10. http://maxkit.ru/ Buneo ypoku, cketau, mpoektsl Arduino.

11. http://arduino-diy.com Bce mist Arduino. /laTumku, IBUraTeiiu, MPOCKThI, SKPaHbI.

12. http://www.robo-hunter.com Caiit 0 poOOTOTEXHHKE K MUKPOJJIEKTPOHHUKE.

13. http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-
oglavlenie.html?

Ypoxu mo Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-mpoexTsl. Y poku, mporpaMMUpOBaHHE,
YHOpaBJICHHUE U MTOJKIIOYCHUE.
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http://wiki.amperka.ru/
http://robocraft.ru/page/summary/#PracticalArduino
http://avr-start.ru/?p=980
http://bildr.org/
http://arduino4life.ru/
http://arduino-project.net/
http://bildr.org/
http://arduino4life.ru/
http://avr-start.ru/?p=980
http://edurobots.ru/
http://lesson.iarduino.ru/
http://zelectro.cc/
http://cxem.net/
http://arduino-project.net/
http://maxkit.ru/
http://arduino-diy.com/
http://www.robo-hunter.com/
http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-
http://arduinokit.blogspot.ru/

15._http://kazus.ru/shemes/showpage/0/1192/1.html Dnexrponnsit mopran. HoBoctw,
CXEMBI, JINTEPATypa, CTaTbU, (OPYMBI 110 AIEKTPOHUKE.

16. http://www.radioman-portal.ru/36.php ITopTan qist paguomoouTeneii. Y poku,
npoextsl Arduino.

17._http://www.ladyada.net/learn/arduino/ ypoxu, uactpykius mo Arduino.
18._http://witharduino.blogspot.ru/ Ypoku Arduino.

19._http://arduino.ru/Reference IIpoexTsl, cpena nporpammupoBanus Arduino.

20._http://a-bolshakov.ru/index/0-164 Buaeoypoku, MpOEKThI, 3a/1a4H.

21._http://arduino-tv.ru/catalog/tag/arduino Ipoextsr Arduino.

22.http://herozero.do.am/publ/electro/arduino/arduino_principialnye_skhemy_i_uroki/4-
1-0-32 IlpuHuunuagbHbie cXeMbl U ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/ cryaus
HMHHOBAIIMOHHBIX pO6OTOT€XHI/I‘{€CKI/IX pCIHGHI/Ifl. ypOKI/I, IMPOCKTHI.

Jluteparypa

1. I'onukos JI.B. Scratch. 18 urpoBsix mpoeKTOB Jist FOHBIX MPOrPAMMHKCTOB
MUKpoKoHTposuiepoB. - CI10.: BXB-Ilerepoypr, 2018. - 160 c.: u.

2. briym Ixemepu M3zydaem Arduin0: HHCTPYMEHTBI 1 METOP/IbI TEXHUUECKOTO
BonmebctBa:Ilep. ¢ anr. - CI16.: BXB-Iletepoyr, 2018, - 336 c.: u.

3. Momot M.B. Mo6unbHbIe po6oThl Ha 0a3e Arduino/ -2-¢ u3., mepepabdoT. U JIO1I.
- CI16,:BXB-IlerepOypr. - 336 c.: ui.

4. "PykoBOICTBO TTOJIB30BaTEIIS K HA00pY "YMHBIN JoM" 1JI DKCIIEPUMEHTOR C
koHpoiiepom Arduino” -CI16.: BXB-Iletepoypr, 2017 - 48 c.: w.

5. Nudopmatuka. [Ipumeprbie pabodne mporpaMMbl KypcOB BHEYPOUHOM
NEeATeNIbHOCTH. 5-6, 7-9 Kiacchl: yueOHO — Metoaudeckoe rmocooue /ITox pen. JI. JI.
Bbocogoii. - M.: BUHOM. Jla6opatopus 3uanuii, 2020. - 136 c.
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http://witharduino.blogspot.ru/
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http://a-bolshakov.ru/index/0-164
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