MYHULMAIIAJIBHOE OBPA3OBAHME ITABJIOBCKUI PAIOH
KPACHOJJAPCKUI KPAN
MYHULUIIAJIBHOE BIOKETHOE OBIIEOBPA3SOBATEJIBHOE YUPEX/IEHWE
CPEJIHSS OBILIEOBPASOBATEJIBHA S IIIKOJIA Ne 17
UMEHU [IETPA ®EJOPOBUYA PU3EJLS

YTBEPXJIEHO
pelieHrueM neaarorudyeckoro Copera
MBOY COII Nel7 um.I1.®.Puzens
ot 30.08.2023 roma mportokosa Nel
IIpencenarens
/ T'ycbkoBa T.H./

TOUKA \fpocrA

PABOYAS ITPOTPAMMA
«PoOoToTeXHUKa»

Cpok peanu3anuu nporpaMmsl: 1 rox

Bo3spact obyuaromuxcs: 12-16 net

KonuuectBo oOyuatomuxcs: 10

@®.1.0. cocraBurens: becennn Anekcanap BianumMupoBud, yauTenb
uH(pOpMaATHKH

c. Kpacnomaptuzanckoe 2023r.



HosicHuTeIbHASA 32NN CKA

B cootBercTBuU ¢ TpeboBanmsiMu ®I'OC ocHOBHOTO 00111€T0 00pa30oBaHuUs 00yYArOIIHIACS
JOJKEH BIIAJIETh YHUBEPCATbHBIMU Y4EOHBIMU JIEHCTBUSMH, CIIOCOOHOCTBIO MX HCIIOJIb30BATh
B yueOHOM, MO3HABATEIbHOW U COLMAIBHOM MPAaKTHUKE, YMETh CaMOCTOSITENIbHO IJIAHUPOBATh
U OCYIIECTBIATh Y4eOHYIO AESITeNbHOCTb, CO3/1aBaTh, MPUMEHATh W MpeoOpa3oBbIBATH 3HAKU
U CUMBOJIBI,
ucnoab3oBatb MKT.

Texnonorun  00Opa3oBaTeNbHOM  POOOTOTEXHUKH  CIOCOOCTBYIOT 3(h(deKTHBHOMY
OBJIAJICHUIO OOYYaIONIMMHUCS YHHBEPCATbHBIMUA YUYEOHBIMH JCHCTBHUSIMH, TAK KaK OOBETUHSIOT
pa3HbIe CIIOCOOBI ACSITEILHOCTH MIPHU PEIICHUH KOHKPETHOHN 3a/auu.

Kpyxok «PoboTorexnmka Ha ocHOBe Arduinoy rpeaHa3HaueH Juist TOro, YTOObl yyaliuecs
UMENH TPEACTaBICHUS O MUPE TEXHHKH, YCTPONCTBE KOHCTPYKIUMH, MEXaHM3MOB M MAIIUH,
UX MeCTe B OKpyKarolieM wmupe. Peanmzanus [aHHOTO Kpy)KKa IMO3BOJISIET CTHUMYJIHPOBATh
UHTEpEC U JIF0003HATENFHOCTD, Pa3BUBATh CIIOCOOHOCTH K PEUICHUIO TPOOJIEMHBIX CHTYaIni
YMEHHUIO HCCIEN0BaTh MpoOJeMy, AaHAIU3UPOBATH UMEIOUIMECS PECYpPChI, BBIABUIATH HUJCH,
MJIAHUPOBATh PEIICHUS W PEATM30BBIBATH HMX, PACIIUPUTH TEXHUYECKUW U MaTeMaTHYECKUU
cioBapu yueHuka. Kpome 3Toro, momoraer pa3BUTHIO KOMMYHUKATHBHBIX HABBIKOB yYaIllUXCS
3a CYeT aKTHUBHOTO B3aUMOJICHCTBUS AETEU B XOJ€ IPYIIOBOM MPOESKTHOM J1eATEIHHOCTH.

Hacrosmas nporpamMmma peanusyercs B paMKax BHEYPOUHOI eaTenbHOCTH « Todka pocTay
JUTSL yYaIIUXCs CIIeUATU3UPOBAHHOTO 5-8 KilaccoB, KOTOpBIE B MEpBbIe OYyIyT 3HAKOMUTHLCS C
Arduino. 3ausTus npoBoaATCs 1 pa3 B HEIENO, pacCUMTAHHBIC HA BECh y4eOHBIN roj, 34 yaca.
CocraBui iporpammy becenun A.B.

Konctpyupys u mporpamMmmupyst 1IeTd MOMOTAIOT IPYT APYTY.

Pob6oTrorexnuka — TpUKIaJHAs HaykKa, 3aHUMAOIIAsCA pa3palboTKoii
ABTOMATHU3UPOBAHHBIX TEXHUYECKUX CHCTEM. POOOTOTEXHWKA OMMUPAETCS Ha JIJIEKTPOHUKY,
MEXaHUKy U TporpamMMmupoBanue. [l oOyueHus ydammxcs, CKIOHHBIX K €CTECTBEHHBIM
HayKaM, TEXHUKE WJIM TPHUKIAJHBIM HCCIEIOBAHUSM, BaXKHO BOBJIEYh MX B TaKyl ydeOHO-
MO3HABATENbHYIO ACSITEIFHOCTD U Pa3BUTh UX CIIOCOOHOCTH B JajbHEHIIIEM.

B otmuune or LEGO pobGoToB, kKoTOphIe coOHMparoTcs U3 OJOKOB, pOOOTOTEXHUKA Ha
ocHoBe Arduino OTKpBIBaeT OOIbIIE BO3MOXKHOCTEH, T€ MOYKHO HCIIOJIb30BAaTh MPAKTHUECKU
BCE YTO €CTb 10/l pyKaMH.

Ha coBpemennom stame B ycioBusix BeaeHus ®PI'OC Bo3HUKaeT HEOOXOIUMOCTH B
OpPraHu3alMi YPOUYHOM W BHEYPOUYHOU [EATEIbHOCTH, HANPABICHHON Ha YIOBJIETBOPEHHUE
noTpeOHOCTEN pebeHKa, KOTOphIE CIIOCOOCTBYIOT pealih3allid OCHOBHBIX 3a7a4 Hay4HO-
TeXHHUecKoro mnporpecca. llenpto wucmonp3zoBanusi «PobororexHuka Ha ocHOBe Arduinoy»
SBJISIETCS] OBJIaJICHUE HABBIKAMHM TEXHUYECKOIO0 KOHCTPYMPOBAHHUS, 3HAKOMCTBO C 3JIE€MEHTaMU
Paano-KOHCTPYUPOBAHMS, Pa3BUTHE MEJIKOW MOTOPUKH, HM3YyUYEHUE MOHITHI KOHCTPYKLIHMH U
OCHOBHBIX CBOWCTB (KECTKOCTH, TPOYHOCTH, YCTOMYMBOCTH), HABBIK B3aUMOJCHCTBHS B
rpynne. Jletu pabotator ¢ Mukpocxemoit Arduino UNO u Habopamu gaTyukoB. C UX TOMOIIBIO
IIKOJIFHUK MOXET 3alporpaMMHUpOBaTh poOOTa - YMHYIO MAIIMHKY Ha BBITIOJIHCHHE
orpeeNeHHbIX QYHKIHI.

[Ipumenenne poGOTOCTPOEHHUS B IIKOJIE, TO3BOJISIET CYIIECTBEHHO MOBBICUTH
MOTHBALIMIO YYalIUXCs, OpPraHU30BaThb WX TBOPYECKYIO U HUCCIEI0BATEIbCKYIO
paboTy. A Takke MO3BOJISIET HIKOJILHUKAM B (pOpMe IMO3HABATEIHLHON UTPHI Y3HATH



MHOI'MC€ BaXXHBIC UACHU U Pa3BUBATh HCO6XO,I[I/IMBIG B naaneﬁmeﬁ KU3HHU HaBBIKH.

Hean u 3a1a4u KpyxKKa.
Heab: oOpasoBanwe jereii B  chepe HMHHOBANMOHHBIX  TEXHOJOTUH HA  OCHOBE
KOHCTPYMPOBAHUSI M IPOTpaMMHPOBaHus po0oToB Arduino, COAecTBUE Pa3BUTUIO TEXHUYECKOTO
TBOPYECTBA, Pa3BUTHE MHHOBALMOHHOMN JIEATEIBHOCTH B 00pa30BaTENIbHBIX YUPEKICHUSAX.
3agaun:
1. CTumynupoBaHUE MOTHUBALIMM YYalllUXCS K IOJYYEHHUIO 3HAHUM, MOMOTraTth (popMHpOBaTh
TBOPYECKYIO JINYHOCTh PeOeHKA.
2. Pa3zBurHe wuHTEepeca K TEXHHUKE, KOHCTPYMPOBAHHUIO, IPOIPAaMMHUPOBAHUIO, BHICOKUM
TEXHOJIOTUSIM.
3. Pa3BUTHIO KOHCTPYKTOPCKHUX, HH)KEHEPHBIX U BBIUUCIUTEIbHBIX HAaBBIKOB.
4. Pa3BuTHE MEIKOI MOTOPHUKH.
5. @opmupoBaHHWE YMEHHUS JJOCTATOYHO CAMOCTOSITENIbHO peliaTh TEXHUYECKHEe 33/aYu B
Ipolecce KOHCTPYUPOBAHUS MOJETIEH.

IIpennosaraembie pe3yabTaThl peaJu3aliii POrPaMMbI
JInyHoCTHBIE, MeTaNIpeAMETHBIE M NIPEAMETHbIE Pe3yJIbTAaThl 0CBOCHHUS Kypca:
JINYHOCTHBIMH pe3yabTaTaMu U3Y4YECHHU  SIBIIETCS dbopMupoBaHue CIeIyOMNX
YMCHHM:
(] caMOCTOSITEIBHO M TBOPYECKH PEATU3OBBIBATH COOCTBEHHBIE 3aMBbICIIBL.
(1 moBBILIEHHE CBOEro 00pa30BaTEILHOTO YPOBHS U YPOBHS T'OTOBHOCTU K IMPOJOJDKEHUIO
oOyuenus ¢ ucnonbzoBanuem MKT.
(1 HaBBIKM B3aUMO - U CAMOOLIEHKH, HaBbIKU peQIIeKCUY;
[ cpopMHUPOBaHHOCTh NPEACTABICHUNH O MHUpe Mpodeccuil, CBSI3aHHBIX € pOOOTOTEXHUKOW, U
TpeOOBaHUAX, NPEABABISEMBIX Pa3IUYHBIMU BOCTPEOOBAHHBIMU MNpPOQECCUSIMHU, TaKMMU Kak
WHKEHEP-MEXAaHHUK, KOHCTPYKTOpP, APXUTEKTOP, MPOTrPAMMUCT, MHKEHEP-KOHCTPYKTOP IO

POOOTOTEXHHUKE;

IIpenmeTHbie 00pa3oBaTe/bHbIE Pe3yJbTAThI:

U OIIPENEIIATh, pa3Inyarh U Ha3bIBATH JE€TAIU KOHCTPYKTOPA,

O CIIOCOOHOCTh  PEaM30BBIBATH MOJIENH CPEJICTBAMU  BBIYUCIUTEIHLHOW TEXHUKH; [

KOHCTPYUPOBATH IO YCJIIOBUAM, 3aJdHHBIM B3POCJIBIM, I10 O6p33].1y, 10 UCPTCKY, 11O 3aJlaHHOM
CXEMC U CAMOCTOATCIIBHO CTPOUTH CXCMY.

0 BJIQJICHHE OCHOBaMH pa3pabOTKW alTOPUTMOB U COCTABJICHUS MPOrpaMM YIIpaBICHUS
poboTom;
U yMEHHE MMPOBOJUTH HACTPOUKY U OTJIaJIKy KOHCTPYKIIUH poOoTa.

MeranpenMeTHbIMH  pe3yJibTaTaMU  U3YYEHUs  sBIseTCS  (POpMHpOBaHHUE CIEIYIOIINX
yHUBEpCaJIbHBIX YueOHbIX Aeiictuii (Y'Y ]):

ITo3naBartenbHbie YY/I:

[} OpUEeHTUPOBATbCA B CBOEH CHCTEME 3HAHUI: OTIMYaTh HOBOE OT YK€ M3BECTHOTO.

[] mepepabarbiBaTh TONYYEHHYIO HH(OpPMAIIMIO: JeTaTh BBIBOJBI B PE3ylbTaTe€ COBMECTHOU
paboTHI BCero Kiacca, CpaBHUBATh M TPYIITUPOBATH IPEIMETHI U MX 00pa3sbi;

[] yMmMeHHMe yCTaHaBJIMBaTh B3aUMOCBSI3b 3HAHUNW MO pa3HbBIM y4eOHBIM MpeaMeTaM
(matemaTuke, huU3uKe, IPUPOIOBEACHHUS, OMOJIOTHH, aHATOMHH, UHPOPMATHUKE, TEXHOJOTUH U
Ip.) Ui PEIIeHHs TPUKIAJHBIX Y4eOHBIX 3a7a4 o PoboToTexHuKe.

PerynstuBubie YY/I:



0 yMeTb paboTaTh MO MPEITIOKEHHBIM HHCTPYKIUSM.

[] yMeHHe u3Jaratb MbBICIM B YETKOM JIOTMUECKOW IOCJIEeI0BATEIbHOCTH, OTCTAaUBATh CBOIO
TOYKY 3pCHHA, aHAJIMU3UPOBATL CUTYyallUIO W CAMOCTOATCIIBHO HAaXOJUTh OTBCTHI HAa BOIIPOCHI
MyTEM JIOTHYECKHUX PACCYHKIACHUM.

(] onpenenars u GOPMYyJIUPOBATH LIETh IEATETHPHOCTH HA 3aHSITHH C TIOMOIIBIO YIUTEIIS;
KommynukatuBubie YY /:

0 yMeTb paboTaTh B Mape U B KOJUIEKTUBE; YMETh PacCKa3bIBaTh O MOCTPOIKe.

0 yMeTh paboTaTth HaJ MPOEKTOM B KomaHzae, 3((EKTHUBHO pachpenensiTh 00I3aHHOCTH.

®opmbl IOABEACHHUS UTOIOB
O JlnarHocTuka  ypoBHS ~ YCBOEHHs  Marepuana  OCYILECTBIIAECTCS: IO pe3yibTaTaM
AJIEKTPOHHOI'O TECTUPOBAHUS,
[} 3aBepLIalOIEero U3y4yeHUE TeMbl (FpyHIbl TEM) MO PE3yJbTaTaM BBIIOJIHEHUS YYalUMUCS
NPAaKTUYECKUX 3aJaHui Ha KaXJIOM YPOKE IO pe3ysibTaTaM KOHKYPCHBIX padoT (B TeYeHUE
U3y4YeHUs Kypca IPOBOJUTCS HECKOJIBKO TBOPUECKUX KOHKYPCOB)

®opMBbI OpraHu3anuy y4eOHOro npouecca
O IIPAKTUYECKAsl HAIPABICHHOCTb 3aHATUM, BBIITOJIHEHUE 3aKOHYEHHOI'O IPAKTHYECKOrO
IIPOEKTA Ha KaXJOM 3aHATUHU ayIUTOPHBIC 3aHATUSA
[] B ManbIX rpynmnax, MHAUBUAYyaIN3UPOBAaHHbBIE 00pa30BaTEIbHbIE TPACKTOPUU

Hcnonb3oBaHHbIe MATEPHAJIBI
1. lucraHuMOHHBIN Kypc Ha caiite amperka.ru
http://wiki.amperka.ru/koncmexr-arduino
2. «OCHOBBI MPOTPAMMHPOBAHUS MUKPOKOHTPOJIEPOB» Y UESOHUK IS
oOpa3oBaTenbHOro Habopa «Amnepkay», Mocksa 2013
3. Crucok ccwl1oK Ha caiite Arduino, do it!
https://sites.google.com/site/arduinodoit/



https://sites.google.com/site/arduinodoit/

Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

ypoka

Tema ypoka

Koa-
BO
4acoB

Jara
IiaH

Jara
dakr

ITpumeuanue

Muctpykrax Th. OCHOBHI paTn03JIeKTPOHHKH.

2

3HAKOMCTBO C KOHTPOJIJIEPOM ApPAYyHHO.
MHUKpPOKOHTPOJUIEPHI B HALLIEH KU3HU,
KOHTpOJIIEp, KOHTposep ApAyHHO , CTPYKTypa U
coctaB ApayuHo. Cpena mporpaMMUpPOBAaHUS
JUst ApAyHHO

1. PaGouwnii muct
2. Ipocrteiimas mporpaMma (MHUTAFOIIKH
CBETOJMO)

OCHOBBEI IMPOCKTHUPOBAHUA U MOJACIMPOBAHUA
AJIEKTPOHHOTO YCTpOiicTBa Ha 0aze ApIynHO
VYnpaBneHue 3JI€KTPUUYECTBOM. 3aKOHBI
anekTpuyectBa. Kak OBICTPO CTPOUTH CXEMBI:
MmakeTHas gocka (breadboar). Urenue
JIEKTPUYECKUX CXEM. YTIpaBIcHUE
CBETOAMOJIOM Ha MAaKETHOM JOCKeE.

1. Mastuoxk
2. KeneznomgopoxHsrii cemadop
3. Cerodop (3 cexnmm)

[upoTHO-UMIYIECHAS MOAYJISILINA.
AmnainoroBble U IU(POBbIC CUTHAJIBI, TIOHATHE
[IT1M, ynpaBieHHe yCTPOHUCTBAMU C TOMOLIBIO
nopToB, noaaepxxuparorux M.
IukiMueckre KOHCTPYKIUH, TaTYUK CITy4alHbIX
YUCEN, UCIIOIb30BAHUE NATUMKA B
IPOrpaMMHUPOBaHUM U1 ApIyHHO.

1. Mastqok ¢ HapacTarolei yosiBaromen
SPKOCTBIO
2. Mogenupyem miams CBeUu

[IporpammupoBanue ApAyHHO.
[Monp3oBaTenbcKue QyHKINH.

IMonmporpaMmel: Ha3Hau€HUE, OMHCAHUE U
BBI30B, MAPaMETPBl, JOKAIbHBIE WU TII00ANbHBIC
NIepEMEHHBIE

1. [Tepenaém coobienue azdykoit Mop3e
2. «Bce uBera pagyru». Yupasieaune RGB-
CBETOJIMOJIOM

10.

Cencopsl. latunku ApaynHo

Ponb ceHcopoB B ympaBisieMbIX CUCTEMAX.
CeHcopbl U IEpEMEHHBIE PEe3UCTOpPEL. JlenuTens
HanpspkeHus. [loTeHumomerp. AHanoroBbie
CUTHaJBl Ha BXoae ApmaywHo. Mcmombs3oBaHue
MOHHUTOpPa I10CJIEI0BATEJILHOIO 1OpTa JIs
HaOJII0IeHNH 32 TapaMeTpaMH CUCTEMBI

11.

1. CBETHIIBHUK C yIPaBIAEMON IPKOCTBIO
2. ABTOMaTH4ECKOE OCBELICHUE
3. I3MepeHue TemMneparypbl TEPMOMETP

12.

Knomnxka — JaTUYUK HaXaTust
OcobeHHOCTH HNOAKIKYCHHA KHOIIKH.




YcTpaHeHue ITyMOB C MTOMOIIBIO CTATHBAIOIIAX
U TOJTATUBAIOIINX PE3UCTOPOB. [IporpammHoe
ycTpaneHue apebesra. byneBckie nepeMeHHbIe
Y KOHCTaHTBI, JIOTUYCCKHUE OTEPaIlH.

13.

1. CeTodop ¢ ceKmuei I TMemeX0a0B |
KHOIIKOU

yIpaBlICHUS

2. KHOnOYHBIH NepeKIovareb

14.

3. CBeTWIBHUK C KHOTIOYHBIM YTIPABJICHUEM
4. K"omounsle KOBOOH

15.

udposeie nHAMKATOPHL. CEMUCETMEHTHBIN
WHIUKATOP.

Hasnauenue, ycTpoHCTBO, MIPUHIUIIBI JCHCTBUA
CEMUCETMEHTHOTO WHJUKATOpA. YIIPaBJICHUE
CEMHUCETMEHTHBIM

WHANKATOPOM.

[IporpaMmmMupoBaHKEe: MACCHUBHI JaHHBIX.

16.

1. Cuér o 10, oOpatHbIii CHéT
2. CexkyHaoMep

17.

Mukpocxembl. CIBUTOBBIN PErUCT.
Hasnauenune mukpocxem. Haznauenue
CIBUTOBOTO PErucTpa. Y CTPOICTBO CABUTOBOTO
pETHUCTpPA, YTEHUE

datasheet. ITporpammupoBanue c
HCIIOJIb30BaHUEM

CABUTOBOTO PETUCTpa

18.

I'upnstHAa cBETOAMOI0B — BapUaHThI

19.

TBOpUECKUIl KOHKYPC TPOEKTOB 10
IPOIICHHOMY MaTepuary

20.

bubnmoreku, kiacc, 00ObEKT.

YUrto Takoe OMOIMOTEKH, MCIOIL30BAHUE
oubnmorek B mporpamme. bubnmnoreka math.h,
UCIIOJIb30BaHUE MaTeMaTHYeCKuX (pyHKuuit B
nporpaMme

21.

1. KomHaTHBIA TEPMOMETP C UHIUKAIUEH
TEMIIEPATyPBI
2. MereocTanuus

22.

Kuaxoxpucrannudeckuii sxpad. Haznauenue u
YCTPOHCTBO

KUJIKOKPUCTAJUINYECKUX 3KpaHOB. bubnmoreka
LiquidCrystal. BeiBoJ cooOuieHnid Ha 9KpaH

23.

BriBoj1 co0OIIIeHNI HA SKPaH TUCIIICS

24,

Tpansucrop -

YIOPAaBISIONIMA  3JIEMEHT

cxeMmbl. HazHadueHue, BUIBI U yCTpOMCTBO
TPaH3UCTOPOB. VICIIONIB30BaHUE TPAH3UCTOPA B
MOJIEJISIX, YIIPABISIEMBIX ApAYHHO.

25.

Ceeroauoanbie coopku. [lynbcap

26.

YnpaBieHue JBUraTesIMHU.

PaznoBugHOCTH ABUTateneill: MOCTOSHHBIE,
LIaroBHIE, CEPBOJABUTATEIU. YIIpaBiIeHUE
KOJUIGKTOPHBIM [IBUTATEJIEM. YTIPABJICHHE
CKOPOCTBIO KOJUIEKTOPHOT'O JBHUIaTEsl.
YnpaeneHue cepBoABUraTesieM: OuOIMOTEKA




Servo.h

217.

1. Muxkcep
2. ITanTorpad

28.

VYmupasnenue Apayuno uepe3 USB.
Hcmons3oBanne Serial Monitor mrst mepemaun
TEKCTOBBIX COOOIIEHUH Ha ApIyHHO.
[TpeoOpa3oBaHKe TEKCTOBBIX COOOIICHHI B
KOMaH[Ibl 11 ApyuHo. IIporpammupoBanue:
00BeKTHI, 00BeKT String, 1kt while, omepaTop
BEIOODA case.

29.

1. Ilepenaua TeKCTOBBIX COOOIIEHUH a30yKOit
Mopze

2. YrpaBieHHe CBETUIBHUKOM TEKCTOBBIMU
KOMaHJaMu

30.

Pabora HaJl TROPUECKHM MTPOSKTOM.

31.

HUrorosoe 3aHsaTHE




