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IHosicHuTEeILHASA 3aANMUCKA

B cootBerctBuu ¢ TpeboBanusimMu GI'OC ocHOBHOrO 00111€T0 00pa30BaHMUS
oOydJaromuiicss JODKEH BIIAJETh YHHBEPCAIBHBIMH YUCOHBIMH JIEHCTBUSIMH,
CIIOCOOHOCTBIO HX HCIIOJb30BaTh B Y4EOHOM, MO3HABATEIBHOW W COLUAIBHOU
MPAaKTUKE, YMETh CAMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISITH Y4YEOHYIO
JeSTEeILHOCTh, CO3/7aBaTh, MPUMEHSATH M TMPEoOpa30BHIBATh 3HAKHM W CHMBOJIHI,
ncnoisb3zoBath UKT.

Texnonoruu o0Opa3oBaTenbHOM POOOTOTEXHUKH CIOCOOCTBYIOT
3¢ (PEeKTUBHOMY OBJQJCHHUIO OOYYAIOMUMHCS YHUBEPCAIbHBIMUA  YUCOHBIMH
JEUCTBUAMHM, TaK KaK OOBEAUHSIOT pa3HbIe CIIOCOObI I€ATEIbHOCTH MPU PEIICHUN
KOHKPETHOM 3a1auH.

Kpyxkok «Jlura po6oToB» mnpenHa3HaueH i TOro, 4YTOOBI ydaluecs
UMEJIU TIPEJICTABIICHUS O MUPE TEXHUKHU, YCTPONUCTBE KOHCTPYKIIUNA, MEXaHU3MOB U
MallliH, UX MECTE B OKpY’KarolieM mupe. Peanuzanus qaHHOro KpyskKa MO3BOJISET
CTUMYJIUPOBaTh HMHTEpEC U JIOOO3HATENBHOCTh, Pa3BUBaTh CIOCOOHOCTH K
pElIEHUI0  MPOOJIEMHBIX  CUTYallMd  yMEHHUIO  MCCIENOBaTh  MpoOJieMy,
aHATM3UPOBATh UMEIOIIUECS PECYPCHI, BBIIBUTATh UCH, IJIAHUPOBATH PEIICHUS H
peanu30BBIBATh WX, PACHIMPHUTh TEXHWUYCCKUH W MaTEMaTHYECKUN CIIOBapH
yueHuKa. Kpome »Toro, momoraeT pa3BUTHIO KOMMYHHUKATHBHBIX HABBIKOB
y4Yalluxcsi 3a CYET AaKTUBHOTO B3aUMOJCUCTBHUS JIETe B XOJle TPYIIIOBOM
POCKTHOMN JAEATEIbHOCTH.

Hacrosimas nmporpamma peanusyeTcsi B paMKaxX BHEYPOUYHOW NESATEIbHOCTH
JUTSL y4YalIuxcsl CHEUaM3UPOBAHHOTO 7-8 KIIACCOB WHKEHEPHO-TEXHUYECKOTO
HampaBJIeHUs 00pa30BaTEIbHBIX YUPEKACHHM, KOTOpPble B TEpBbIE OyayT
3HaKOMUTKCS ¢ Arduino. 3anarust npoBoasTcs 1 pa3 B HEleN0, pacCCUUTaHHBIE HA
BeCh yueOHbIH 101, 35 Henenu. CocTaBuiI MPOTpaMMy .

KoHcTpynpys u mporpaMMupysi, 1€TH TIOMOTAIOT APYT JIPYTY.

PoGoroTexHnka — TpuUKIaAHas Hayka, 3aHUMaromascs pa3paboTKon
ABTOMATU3UPOBAHHBIX TEXHUYECKUX CHUCTEM. PoOOTOTEXHHMKa OmHUpaeTcs Ha
ANIEKTPOHUKY, MEXaHUKYy M mMporpaMmmupoBanue. [ns oOydeHus ydammxcs,
CKJIOHHBIX K €CTECTBEHHBIM HayKaM, TEXHUKE WU MPUKIATHBIM HCCICTOBAHUSIM,
Ba)KHO BOBJIEYb WX B TaKyI0 YUEOHO-TIO3HABATEIbHYIO JACSITEIBHOCTh M PA3BUTh UX
CIIOCOOHOCTH B TaJTbHEUIIIEM.

B ormuune or LEGO poGoToB, koTopele coOuparoTcs H3 OJIOKOB,
poboToTexHnka Ha ocHOoBe Arduin0 OTKpbIBaeT OOJIbIIIE BO3MOXKHOCTEH, T/
MOKHO HCIIOJIH30BATh MTPAKTUYECKU BCE UTO €CTh MO PyKaMH.

Ha coBpemennom »stane B ycinoBusx BBeleHuss PI'OC Bo3HUKaeT
HEOOXOJUMOCTh B OpraHM3allid ypPOYHOH ¢ BHEYPOUHOH JIE€SITEIHHOCTH,
HampaBJICHHOW Ha  YJIOBJIETBOpPEHHE TMOTpeOHOCTEe  pedeHKa, KOTOphIe
CIIOCOOCTBYIOT pealM3allid OCHOBHBIX 3aJad HAYYHO-TEXHUYECKOIo Iporpecca.
lenpto wmcronp3oBanusa «PoOoTtorexnuka Ha ocHOBe Arduino»  sSBIISICTCS
OBJIAJICHHE HaBBbIKAMU TEXHMUYECKOTO KOHCTPYHMPOBAHMS, 3HAKOMCTBO C
ANIEMEHTaMHU PaJo-KOHCTPYMPOBAHUS, PAa3BUTHE MEJIKOW MOTOPUKH, H3YyUYCHHE
MOHSTUN KOHCTPYKIIMM M OCHOBHBIX CBOWMCTB (KECTKOCTH, IPOYHOCTH,



YCTOMYMBOCTH), HaBBIK B3auMojiecTBUs B rpynne. Jletu pabotator ¢
mukpocxemoir Arduino UNO u wHabopamu gatankoB. C MX MOMOIIBIO MIKOJIBHUK
MOXKET 3alporpaMMUpOBaTh poOOTa - YMHYIO MAIIMHKY HA BBIMOJHEHUE
ONpeaeIeHHBIX (YHKIUN.

[Ipumenenre poOOTOCTPOCHHMS B IIKOJIE, TO3BOJISET CYIIECTBEHHO MOBBICUTD
MOTHUBAIIMIO YYalllUXCs, OPTraHMW30BaTh HMX TBOPUYECKYI0 U MCCIEI0BATEIHCKYIO
paboTy. A Takxke MO3BOJSET MKOJILHUKAM B (hOpME TTO3HABATEIHLHON UTPHI Y3HATH
MHOTHE Ba)KHBIE UJIEU U PA3BUBATh HEOOXOUMBIE B IajbHEHIICH )KM3HU HABBIKU.

Leau u 3aqa4u KPYKKa.

Heanb: oOpazoBanue aereld B cdepe WHHOBAIMOHHBIX TEXHOJIOTMH Ha OCHOBE

KOHCTPYMPOBAHUA U MPOrpaMMUpoBaHusi po00oToB Arduino, CoJIeliCTBHE pa3BUTHUIO

TEXHUYECKOTO TBOPYECTBA, pPAa3BUTHE HMHHOBAIMOHHOM  JESATEIBHOCTH B

00pa30BaATENbHBIX YUPEKICHUSX.

3apaum:

1. CtumynupoBaHHe MOTHBALMM YYalllUXCsl K MOJYyYEHUIO 3HAHUN, TOMOraTh
(opMUpPOBaTH TBOPUECKYIO INYHOCTH PEOCHKA.

2. Pa3BuTHe wuHTEpeca K TEXHUKE, KOHCTPYHPOBAHMIO, IPOrPaMMHUPOBAHHUIO,

BBICOKMM TE€XHOJIOTHSIM.

Pa3BuTHIO KOHCTPYKTOPCKUX, MHXKEHEPHBIX U BRIYUCIUTEIBHBIX HABBIKOB.

Pa3zBuTHe Menko MOTOPHKH.

@opMUPOBaHUE YMEHUS TOCTATOYHO CAMOCTOSITENIbHO peliaTh TEXHUYECKUE

3a/layy B IPOLIECCE KOHCTPYUPOBAHUS MOJIENEH.

ok w

IIpeanosaraemslie pe3yJbTaThl peajn3alMu MPOrpaMMbl

JIn4HOCTHBIC, MeTallpeIMeTHbIe U NpeIMeTHbIe pe3yabTaTbl 0CBOCHUS
Kypca:
JINYHOCTHBIMM  pe3yJIbTATAMHU  U3y4YCHHUS  sBJIsETCS  (HOPMUPOBAHHE
CHEAYIOIIUX YMEHUMN:

® CaMOCTOSITENIbHO U TBOPUYECKH PEATU30BBIBATH COOCTBEHHbBIE 3aMbICIIBI.

® TIOBBIIIEHHE CBOETO 00Pa30BaTEIbHOTO YPOBHS U YPOBHSI TOTOBHOCTH K
IPOAODKEHUIO 00ydeHus ¢ ucnoipzoBanuem MKT.

® HaBBIKM B3aUMO - U CAMOOIICHKHU, HABBIKU PeIICKCUU;

e CcpOpMHUPOBAHHOCTh TMPEACTABICHUM O MHpe MNpodeccuii, CBA3AHHBIX C
pOOOTOTEXHUKOM, U  TPEOOBAHUSX, MPEIBABIAEMBIX  PA3IUUYHBIMU
BOCTPEOOBAaHHBIMU  MPOQPECCUSIMU, TaKUMH KaK HWHKCHEP-MEXaHUK,
KOHCTPYKTOp, AapXHUTEKTOpP, IPOTPAMMUCT, WHKEHEP-KOHCTPYKTOP IO
pPOOOTOTEXHUKE;

IIpeameTHbIe 00pa3oBaTe/ibHbIE Pe3yabTATHI:
o ONpENENATH, PA3JINYATh U HA3bIBAThH JETAM KOHCTPYKTOPA,

e CIIOCOOHOCTH pP€aln30BbIBATE MOACIIN CPEACTBAMHU BBIYHCJIUTEILHON
TEXHUKH; KOHCTPYHUPOBATH 110 YCIOBHUAM, 3aJaHHBIM B3POCIIBIM, I10
06pa3uy, MMOYCPpTECIKY, I10 SaﬂaHHOﬁ CXEMC 1 CaMOCTOATCIIBHO CTPOUTD



CXEMY.

e BJIQJICHUE OCHOBAMU pa3pabOTKU aJITOPUTMOB M COCTABJICHUS IIPOTPAMM
yIpaBJIeHUsS] pOOOTOM;

¢ YMEHHE MPOBOJIUTH HACTPOUKY U OTJIAJIKYy KOHCTPYKIIUU poOOTA.

MeTanpeaMeTHbIMU Pe3yJbTATAMH H3yUYCHUS SBISIETCS (OPMHUpPOBAHUE

CJIEIYIOLIMX YHUBEpPCAIbHbIX yueOHbIX aercTBuid (Y'Y ):

IMo3naBaresnbHbie YY/I:

e OpPHEHTHUPOBATHCS B CBOEM CHUCTEME 3HAHUM: OTJIMYaTh HOBOE OT YXKeE
W3BECTHOTO.

o TepepabaThIBaTh MOJYYCHHYIO WH(DOpPMAITHIO: JeIaTh BEIBOABI B PE3YJIbTATE
COBMECTHOM pabOThl BCETO KJjiacca, CpaBHUBAThH U TPYIIIUPOBATH MPEIMETHI
U UX 00pa3bl;

e YMCHHE YCTAaHABIWBATH B3aUMOCBS3b 3HAHMN 1O pa3HbIM Y4eOHBIM
npeaMeraMm (MatemaTtuke, GU3uKe, MPUPOAOBEACHUS, OMOJIOTHH, AaHATOMUH,
uH(pOpMaTHKE, TEXHOJIOTMH W Jp.) JJs PEHICHUS MPUKIATHBIX YYEOHBIX
3amad o PoGoTtorexHuke.

PeryasituBubie YY/I:

e yMeTh paboTaTh MO MPEAJIOKEHHBIM UHCTPYKIIUSIM.

e YMEHHE Hu3JaraTh MBICIM B YETKOM JIOTMYECKON MOCIEI0BATEIbHOCTH,
OTCTauBaTh CBOIO TOUKY 3PEHHUSA, AaHAJW3UPOBATh CHUTyallMI0 W
CaMOCTOSITEJTbHO HAaXOAUTh OTBEThl HAa BOMPOCHl MYTEM JIOTHYECKHUX
pacCyKJICHUH.

e OMNpENensiTh U POPMYIUPOBATH 1Eb ESITEIHLHOCTH HA 3aHSITUU C MOMOIIBIO
YUUTES;

KommyHnukatuBHbie YY/I:

e yMeTb paboTaTh B Mape U B KOJUICKTUBE; YMETh PaCCKa3bIBaTh O MOCTPOIKE.

e yMeTh paboTaTh HAJ TPOEKTOM B KOMaHje, d(PPEeKTUBHO pachpenessiTh
00513aHHOCTH.

(I)OpMLI noaBeaceHUud UTOIOB

e JluarHocThKa YpPOBHSI YCBOEHHsS Marepuajga OCYILIECTBISECTCSA: IO
pe3yJbTaTaM 3JIEKTPOHHOTO TECTUPOBAHUS,

® 3aBEpIIAIONIETO U3YYEHHE TeMmbl (Tpymmbl TeM) IO  pe3yJbTraram
BBINOJIHEHUS YYAIIMMHCS MPAKTUYECKUX 3aJaHUM Ha KaXKJIOM YPOKE IO
pe3ynbTaTaM KOHKYPCHBIX paboT (B T€YEHHE M3YUEHHUS Kypca MPOBOJUTCS
HECKOJIBKO TBOPUYECKUX KOHKYPCOB)

@®opMbI OpraHu3anuu y4e0HoOro npouecca

¢ JIPpAKTUYCCKAsA HAIIPaBJICHHOCTb BaHHTHﬁ, BBIITOJIHCEHUEC 3aKOHYCHHOIO
MPAKTUYCCKOT0 IIPOCKTA HA KAKIOM 3aHATHHU ay AUTOPHBIC 3aHATHUA

e B MalblX TpyNnax, WHAUBUAYyAIU3UPOBAaHHbIE  OOpa3oBaTeiIbHbIC
TPAeKTOpUHU

Hcnoabn30BaHHBbIE MaTepHaJbl



1. JIucTaHIIMOHHBIN Kypc Ha caiiTe amperka.ru
http://wiki.amperka.ru/koncnexr-arduino

2. «OCHOBBI ITPOrPAMMHUPOBAHKS MEKPOKOHTPOJIIIEPOBY YUEOHUK IS
obpazoBaTrenpHOro Habopa «Ammepka», Mocksa 2013

3. Crucok cchlIoK Ha cante Arduino, do it!
https://sites.google.com/site/arduinodoit/




TemaTHuyecKoe IVIAHUPOBAHME

Ne KO0JI-BO Hdara

Tema. CoaepxaHue TeMbl IIpakTuka
4acos NpOBeAeHUSA

1 | Texuuka 6€30MaCHOCTH. 1

2 | 3HAKOMCTBO C KOHTPOJJIEPOM ApAYyHHO
MHUKPOKOHTPOJIIEPHI B HALLIEH KU3HU, KOHTPOJLIEP, 1
KOHTpoOJIep ApAyHHO, CTPYKTYpa UCOCTaB ApPIYHHO.

3 | Cpena mporpamMmmMupoBaHus Ay ApIyHHO Pabounii nmuct. [Ipocreitmas nporpamma 1

(Muraromumit cBeToOaMOoN)

4 | OcHOBBI IPOEKTUPOBAHUS U MOJIETUPOBAHUS Masuoxk 1
3JIEKTPOHHOTO yCTpoiicTBa Ha 6a3ze ApAyHHO

5 | YmpaBneHue 31eKTPUIECTBOM. 3aKOHBI JIEKTPUUECTBA. Keneznomopoxusiii cemadop 1
YreHne 2IIEKTPUYECKUX CXEM.

6 | OCHOBBI paAHOAIIEKTPOHUKH Cserodop (3 cexuun) 1

7 | Kak ObICTpO CTPOUTH CXEMBI: MaKETHasI I0CKa
(breadboard). YnpasneHue CBETOHOIOM Ha MAKETHOM 1
JIOCKe

8 | IlupoTHO-UMMyIbCHAS MOAYIALUIAHAIOTOBBIE U Mastuok ¢ HapacTarouiei yObIBaromeit
nugposble curHansl, noustue 11IMM, ynpasnenue SIPKOCTb 1
YCTPOMCTBAaMH € TOMOLIbIO IOPTOB, MOAJIEPKUBAIOIINX
120!

9 | [uknuyeckrue KOHCTPYKIUH, JATYUK CIyYalHbIX YUCel, Monenupyem niaams cBedu
MCIOJIb30BaHUE 1aTYMKa B IPOrpaMMUPOBAHUH ISt 1
ApnyuHo.

10 | IIporpammupoBanue Apayuso.llonas3zoBarenbckue Ilepenaém cooOmienue a30ykoit Mopse 1
GYyHKIIH.

11 | THoanporpaMMbl: Ha3HAYEHHE, ONMCAHUE U BBI3OB, «Bce nBera pagyru». Ynpasnenue RGB- 1
napaMeTpsl, JIOKaJIbHbIE U INI00AbHbIE IEPEMEHHBIE CBETOIMOJIOM

12 | Cencopsl. Jlatunku ApaynHo. Poas ceHcopoB B CBETHIIBHUK C YIIPABIISIEMOH SIPKOCTBIO
YIPAaBISEMBIX CUCTEMAax. AHAJIOTOBBIE CUTHAJIBI HA 1

BX0J1€ ApIyHHO.




13

CeHcopbl U IepeMEHHbIE pe3UCTOpEI. [ennTtens
Hanpspkenus. [loreHmomerp.

ABTOMAaTHYECKOE OCBEIIECHUE

14

Vcnonb30BaHue MOHUTOpPA MOCIIEA0BATEILHOIO IIOPTA
Juls HAaOJIIOACHUH 3a apaMeTpaMH CUCTEMBI

N3mepenue temiiepatypbl TEpPMOMETP

15

Knonka — maTunk Ha)KaTHs

OC0oOCHHOCTH MOIKITIOYCHUS KHOTIKU. Y CTpaHEHUE
IIyMOB € IMIOMOUIBIO CTATUBAIOIINX U MOATATHBAOIINX
pesuctopos. [IporpammHoe ycTpanenue apedesra.

Caetodop ¢ CeKImen s Menexo10B 1
KHOIKOM ymnpasiieHus. KHOIIOYHBIN
NepeKIroyaTesb

16

EYJIGBCKI/IG NEPECMCHHBICH KOHCTAHTBI, JIOTUYCCKUEC
Oorcpanuu.

CBETHJILHHUK C KHOITOYHBIM YHpaBJICHUCM

17

Hudpossie unankaTopsl. CeMUCErMEHTHBIN UHIUKATOP.
Haznauyenue, ycTpOHCTBO, IPUHIUIBI IEHCTBUSA
CEMHUCEIrMEHTHOI'O0 MHMKATOPA. Y IpaBIICHUE
CEMUCEIrMEHTHBIM UHAUKATOPOM.

Kuomnouyusie koBOOUu

18

IIporpammMupoBanue: MacCUBBI JaHHBIX.

Cuér o 10, oOpaTHBIH CUET

19

Muxkpocxemsl. CIBUTOBBII PETUCTD.

Hasnauenune mukpocxem. Haznauenue caiBuroBoro
perucrpa. Y CTpOUCTBO CABUIOBOIO PETUCTPA, YTEHUE
datasheet.

Cexynaomep

20

[IporpaMMupoBaHue ¢ UCIOIB30BAHUEM CIIBUTOBOIO
perucrpa

FI/IpJ'ISIHI[a CB€TOANOJ0B — BAPHUAHTHI

21

TBOpUYECKUI KOHKYPC IIPOEKTOB MOIPOMACHHOMY
MaTepraiLy

22

bubnmnorexu, knacc, 00bEeKT

23

Yro Takoe OMOIMOTEKH, UCIIOJIL30BaHNE ONOIIHOTEK B
mporpamme.

24

bubnnorexa math.h, ncnonas3oBanne MaTeMaTHUECKUX
GyHKIMA B Iporpamme

KomHaTHbII TEpMOMETpP € MHIUKALIUEH
TEMIIEPATYPBI

25

Kunxokpucramnuueckuii 3kpad. HazHauenue n
YCTPOMCTBOKHUIKOKPUCTAIIMYECKUX YKPAHOB.

MeTteocTannusa

26

bub6muoreka LiquidCrystal. BeiBoa coobmieHwuit Ha sKpaH

BriBo1 cOOOIICHMIT Ha SKpaH TUCIIIES




27 | TpaH3uCTOp — YNPABISIOUINIA IEMEHT CXEMBI. CaerouogHbIe COOPKHU. 1
Ha3nauenue, Buibl 1 yCTPONUCTBO TPAH3UCTOPOB.

28 | Hcnonb3oBaHHE TPAH3UCTOPA B MOJEISIX, YIPABISIEMbIX [Tynscap 1
ApnyuHo

29 | YnpasieHue nBUTaTeIsIMUA. Pa3HOBUHOCTH JBUTATEIIEH: Muxcep
MOCTOSIHHBIE, IIarOBbIE, CEPBOJBUTATENN. Y IIPaBIICHUE 1
KOJIJIEKTOPHBIM JIBUTATENIEM. YIIPABICHHE CKOPOCThIO
KOJIJIEKTOPHOT'O JIBUTATEIIS.

30 | Ympaenenue cepBoaBurareniem: oubimoreka Servo.h [TanTorpad 1

31 | Vupaenenune Apayuno uepe3 USB. Hcnons3oBanue [Tepenava TEeKCTOBBIX COOOIICHHI
Serial Monitor s mepeaaunTEKCTOBBIX COOOIIEHNI Ha a30ykoit Mop3e 1
Apnyuno.IIpeobpa3zoBaHre TEKCTOBBIX COOOIIECHHE B
KOMaH/Ibl JJ11 ApIyUHO.

32 | IIporpamMupoBaHKe:00bEKThI, 00BEKT String, muKII VYnpaBieHne CBETUIBHUKOM TEKCTOBBIMU 1
while, oneparop BbIOOpa case KOMaHIaMH1

33 | Pabora HaJ1 TBOPYECKUM MTPOEKTOM. 1

34 | Pabora HaJ TBOPYECKHM MTPOEKTOM. 1

OO111ee KOIMYECTBO YacOB 34

JOKYMEHT NOJIIUCAH
3JIEKTPOHHOH NOJIUCBHIO

CepTtuduxar 535789110244658727404941810073550101074793265745
Bnanenen Epemenko ['anuna MiBanoBHa
Heticteurenen  C 19.12.2025 mo 19.12.2026




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 535789110244658727404941810073550101074793265745
Bnapeney Epemexko ManvHa MeaHoBHa

OedcTerTened C19.12.2025 n0 19.12.2026
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