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HosicHuTeIbHAS 3aNIHCKA

B coorBerctBum ¢ TpeboBanmsiMu PI'OC ocHoBHOro oOmiero o6pa3oBaHuUs
oOyJaromuiicsi MOJDKEH BIAJETh YHHMBEPCAJIbHBIMH YUEOHBIMH ACHCTBUSMH, CIIOCOOHOCTHIO
WX HUCIOJIb30BaTh B  y4eOHOH, TMO3HABATEIbHOW ©  COIMAILHOW MPAKTUKE, YMETh
CaAMOCTOSITEJIbHO  IUIAHWPOBAaTh M OCYIIECTBIATH  YU4EOHYIO NESTENBbHOCTh, CO3aBaTh,
IPUMEHSTh U MPEoOpa3oBBIBATh 3HAKW M CHMBOJIBI,
ucnoJsibzoBars UKT.

Texnonorum  00pa3oBaTenbHOW  POOOTOTEXHHKH  CIOCOOCTBYIOT 3P (HEKTUBHOMY
OBJIAZICHUIO OOYYAIONIMMHCS YHHBEPCAIBHBIMUA YYE€OHBIMU JACUCTBUSMH, TaK KaK OObEIUHSIOT
pas3HbIe CIIOCOOBI ACATEILHOCTH MPHU PEIICHHH KOHKPETHOW 3a1a4H.

Kpyxok «PoGororexHuka Ha ocHOoBe Arduino» mnpegHa3Hau4eH A TOTO, YTOOBI
yyaluecss UMeNd TPEICTaBICHUS O MHPE TEXHUKH, YCTPOICTBE KOHCTPYKIMH, MEXaHH3MOB
W MalluH, WX MeCT€ B OKpyKaromeMm Mupe. Peanmzanmst JaHHOTO KpYXKKa MO3BOJISET
CTUMYJIUpPOBaTh  HMHTEpPEC W JIO003HATENHHOCTh, Pa3BUBATh CIIOCOOHOCTH K pEIICHUIO
MPOOJIEMHBIX CUTYyalui
YMEHHUIO HCCIIENOBAaTh TMPOOJIeMy, aHAIM3UPOBATh HMMEIONINECS PECYpPCHI, BBIIBUTATh HIICH,
TUTAHUPOBATh PEUICHUS W PEAN30BBIBATH WX, PACIIUPUTH TEXHHUECKHMH W MaTeMaTHYeCKUH
cioBapu ydeHWKa. Kpome 9TOro, TmoMoraer pa3BUTHIO KOMMYHHKATHBHBIX HaBBIKOB
YYallUXCsA 3a CYeT AaKTUBHOIO B3aWMOJECHCTBUSA JETEH B XOJ€ TPYNIOBOM NPOEKTHOU
TS TEITbHOCTH.

Hacrosimas mporpamMma peanusyeTcs B paMKax BHEYpOUHOUW paesTtenbHOCTH «Touka
pocTay I ydaliuxcs CIeNHaTM3UpPOBAaHHOTO 5-8 KiaccoB, KOTOpble B MEpBbIE  OYyIyT
3HAaKOMUTBHCS ¢ Arduino. 3ansaTus mpoBoAsATCS | pa3 B HEAEIO, pacCCYNTAHHBIC HA BECh YUeOHBIN
rof, 35 yacoB. CocraBun nporpammy 3eaieB C.M.

KoHncTpynpys u mporpamMmmupyst 1eTH MOMOTAIOT IPYT APYTY.

PobGororexnuka — TpUKJIaaHas Hayka, 3aHMMAIOIIAsCS pa3paboTKoii
aBTOMATU3UPOBAHHBIX TEXHUYECKUX CHUCTeM. PoOOTOTeXHUKa OMUpaeTcs Ha 3JIEKTPOHUKY,
MEXaHUKY W mporpamMupoBaHue. [lns oOydeHHs ydaliuxcs, CKJIOHHBIX K €CTECTBEHHBIM
HayKaM, TEXHHKE WJIM TMPHUKIAJHBIM MCCIEIOBAaHUSM, BRXHO BOBJIEYb UX B TaKyl y4deOHO-
M03HABATENbHYIO AEITEIbHOCTD U Pa3BUTh UX CIIOCOOHOCTH B JAajbHEHILIEM.

B ormmume or LEGO po6oToB, KOoTOpbhle coOHMparoTcsi u3 OJOKOB, pOOOTOTEXHHKA
Ha ocHOBe Arduino OTKpbIBaeT OOJbLIE BO3MOXHOCTEH, TIJ€ MOXHO HCIOJIb30BaTh
MIPAKTUYECKH BCE YTO €CTh MOJ] pyKamH.

Ha coBpemennom stamne B ycioBusix BBeaeHus PI'OC Bo3HHMKaeT HEOOXOIUMOCTH B
OpraHM3aliil YpPOYHOM M BHEYPOUYHOM MEATEIbHOCTH, HANpaBICHHOW Ha YIOBJIETBOPEHHUE
noTpebHocTel pedeHKa, KOTOpbIe CIIOCOOCTBYIOT pealu3allid OCHOBHBIX 3a/lad Hay4HO-
TeXHUYecKoro mnporpecca. Llenapto ucnosnb3oBanus «PobGoTroTexHunka Ha ocHoBe Arduino»
SIBJIICTCS OBJIAJICHUE HABBIKAMHM TEXHHUYECKOTO KOHCTPYHUPOBAHMs, 3HAKOMCTBO C 3JEMEHTaMH
panuo-KOHCTPYUPOBAHUS, PAa3BUTHE MEJIKOW MOTOPHKH, M3y4E€HUE MOHATUN KOHCTPYKLIHU H
OCHOBHBIX CBOMCTB (JKECTKOCTH, TPOYHOCTH, YCTOHUYMBOCTH), HAaBBIK B3aUMOJEHCTBHUS B
rpynne. Jletu paboraror ¢ Mukpocxemolt Arduino UNO u nHaGopamu patumkoB. C ux
MIOMOIIBIO IIKOJBHUK MOJKET  3amporpaMMUpOBaTh  poboTa - yYMHYIO  MAIIMHKY Ha
BBITOJTHEHHE
OTIpENIeNeHHBIX (PYHKIIHH.

[IpumeneHne poGOTOCTPOCHHUS B ILIKOJIE, TIO3BOJIET CYILIECTBEHHO MOBBICUTh
MOTHBALIMIO YYAIlUXCs, OPTaHU30BaTh MX TBOPYECKYIO M HCCIEA0BATEIBCKYIO



paboTy. A Taxke MO3BOJISET MIKOJIbHUKAM B (JOpME NMO3HABATEIBHOM UTPBI y3HATH
MHOTHE Ba)KHBIE UJICH U PAa3BHBATh HEOOXOMMBIC B TAIbHEHIIICH )KU3HU HABBIKH.

Henu u 3a7a49u KPY:KKAa.
Henab: oOpazoBanme jgereii B chepe HWHHOBAIMOHHBIX  TEXHOJOTHH HA  OCHOBE
KOHCTPYHPOBAaHUS W MPOTrpaMMHpOBaHHUS PoOOTOB  Arduino, coaciicTBHE pa3BUTHIO
TEXHUYECKOTO TBOPUYECTBA, DPA3BUTHE HMHHOBAIMOHHON JESATEIHLHOCTH B 00pa30BaTEIbHBIX
YUPEKACHUSX.
3agaumn:
1. CrumynupoBaHHE€ MOTHBAIMHM YYaIlIMXCS K TMOJYYCHUIO 3HAHWH, TMOMOTraTh (GOpPMHUPOBATH
TBOPUYECKYIO JIMUYHOCTh pEOEHKA.
2. Pa3zButHe wWHTEepeca K TEXHHKE, KOHCTPYHPOBAHHUIO, NPOTPAMMHUPOBAHHIO, BEICOKUM
TEXHOJIOTHSIM.
3. Pa3BUTHIO KOHCTPYKTOPCKUX, HHKEHEPHBIX M BEIYUCIUTEILHBIX HABBIKOB.
4. Pa3BuTHE MENKON MOTOPUKH.
5. ®opmupoBaHHE YMEHHS IOCTATOYHO CAMOCTOSTEIBHO pemaTh TEXHUYECKUE 33aJaud B
nporecce KOHCTPYHPOBAHHS MOJIEIICH.

IIpeanonaraempie pe3ybTaThl peaju3aluy MPOrpaMMbl
JInyHOCTHBIE, MeTanpeAMeTHbIE U NMPeIMeTHBIE Pe3yJbTaThl 0CBOCHHS Kypca:
JIMYHOCTHBIMH  pe3yJbTaTaMM  W3YYeHHs  sBISeTCS  (OPMHPOBAHHUE CIIEIYIOITUX
YMEHUU:
(1 caMOCTOSITENIHO U TBOPUYECKH PEATM30BBIBATH COOCTBEHHBIE 3aMBICITI.
[l TOBBIIEHHE CBOETO 00pa30BATEIBHOTO YPOBHS M YPOBHS TOTOBHOCTH K IPOJIOJKEHHIO
o0y4enus ¢ ucnosibzopanueM UKT.
(1  HaBBIKM B3aUMO - U CAMOOIICHKH, HABBIKH PEQIICKCHUH;
] cOpMHPOBAHHOCTh MPEICTABICHUH O MHUpE TpOQecChil, CBI3aHHBIX C POOOTOTEXHHUKOH,
U TpeOOBaHMSX, MPEIBIBIAEMBIX PA3JIMYHBIMH BOCTPEOOBAHHBIMU MPOMECCHSIMH, TAKHUMHU
KaK WH)XCHEP-MEXaHHK, KOHCTPYKTOP, apXUTEKTOP, MPOTPAMMUCT, MH)KEHEP-KOHCTPYKTOP IO
POOOTOTEXHHKE;
IIpenmeTHble 00pa3oBaTe/ibHbIE Pe3YJbTATHI:
0 OTIPENIeNATh, Pa3INuaTh U Ha3bIBATh JICTAM KOHCTPYKTOPA,
0 CIOCOOHOCTh  PEaJM30BBIBATh MOJICIM  CPEICTBAMU  BBIYMCIHMTEIBHOMN TEXHUKH; [
KOHCTPYUpPOBaTh [0 YCIOBHUSM, 3aJaHHBIM B3pPOCIBIM, [0 00pasily, [0 YEepTexKy, IO
3aJJaAHHOM CXeMe U CaMOCTOSITEIIbHO CTPOUTH CXEMY.
0 BJIQJICHUEC OCHOBAaMH pPa3pabOTKH aJIrOPUTMOB M  COCTABJICHHS IPOTPaMM
yIpaBlieHHs] poOOTOM;
O yMEHHE MTPOBOANUTH HACTPOMKY U OTJIAZIKy KOHCTPYKLIMHU poOoTa.
MeranpeaMeTHbIMH  pe3yJbTaTaMU  HU3y4EHHUs sBIseTCs  (OPMHPOBAHUE CIIETYIOLINX
YHUBEpCaJIbHBIX yueOHbIX neiictBuii (VY ):
ITo3naBartenbnbie YY /I:
] opueHTHpOBaTHCSI B CBOEH CHUCTEME 3HAHMU: OTIMYATh HOBOE OT YXE U3BECTHOTO.
[] mepepaOaTbIBaTh IMOJy4EHHYIO HMH(OPMALMIO: J€NaTh BBIBOABI B pE3ylIbTaTe COBMECTHOMN
paboThI BCEro Kilacca, CpaBHUBATh U IPYNIHUPOBATH MPEAMETHI U UX 00pas3bl;
[l yMeHMe yCTaHaBJIMBaTh B3aUMOCBA3b 3HAHUH 1O pa3HbIM y4eOHBIM HpeaMeTam
(Marematuke, pU3UKe, IPUPOJOBECHUS, OMOJIOTHH, aHATOMUHU, HH(POPMATHUKE, TEXHOJIOTUH U



Ip.) Ul pelieHus] MPUKIAJAHBIX Yy4eOHBIX 3a1a4 o PoGoToTexHuke.

PeryasituBubie YY/I:

O yMeThb paboTaTh MO MPEI0KEHHBIM HHCTPYKIIHSM.

(] yMeHuEe u3Iaratb MbICIM B YETKOM JIOTMYECKOW IOCIEA0BAaTENbHOCTH, OTCTAaUBAaTh CBOIO
TOYKY 3pEHMs, aHaJIU3UPOBATh CHUTYallMI0 U CAMOCTOSATEIbHO HAXOAMTh OTBETHI HA BOIPOCHI
IIYyTEM JIOTHYECKUX PACCYKICHUMN.

[} ompenensTb U GOPMYTUPOBATH LETh JSSITEILHOCTH HA 3aHSITHUHU C IOMOIIBIO YUUTEIIS;
KommyHnukatuBubie YY/I:

O yMeTh paboTaTh B Mape U B KOJJIEKTHBE; yMETh PACCKa3bIBATh O MOCTPOMKE.
O yMeTb pal0oTaTb HaJ TMPOEKTOM B KOMaHJe, 3(G(EKTUBHO paclpeaessaTh
00513aHHOCTH.

@DopMBbI OABEACHHS UTOTOB
O JlnarHocTHKa  ypOBHS  YCBOEHHs  MaTepHalla  OCYLIECTBIISETCS: 10 PEe3yJbTaTaM
AJIEKTPOHHOT'O TECTUPOBAHUS,
(] 3aBepLIAIONIET0 M3y4eHHe TeMbl (TPYHIbl T€M) MO pe3yiabTaTaM BBINOJHEHUS y4YalllUMHCS
MPaKTUYECKUX 3aJaHMi Ha KaXXJIOM YpOKe IO pe3yiabTaTaM KOHKYPCHBIX paboT (B TeueHue
M3Y4EHHUs Kypca MPOBOJUTCS HECKOJIBKO TBOPUECKHX KOHKYPCOB)

®opMbl OpraHu3anum yueGHOro npouecca
O MpaKTUYECKas HaIPaBJICHHOCTb 3aHATUM, BHINOJHEHHE 3aKOHYEHHOTO MPAKTHYECKOTro
MPOEKTA Ha KaXJ0M 3aHSATUU ayAUTOPHbIC 3aHATHUSL
[J B MaJpIX Tpynnax, MHAUBUAYATIU3UPOBaHHBIE 00pa30BaTeIbHbIE TPAEKTOPUHU

Hcnonb3oBaHHbIE MATEPHAJIBI
1. JIucTaHIIMOHHBIN Kypc Ha caiiTe amperka.ru
http://wiki.amperka.ru/xkoncmexr-arduino
2. «OCHOBBI IPOTPAMMUPOBAHUS MUKPOKOHTPOJUIEPOB» YUEOHUK AJIst
oOpasoBartesibHOrO Habopa «Amnepka», Mocksa 2013
3. Cnucok cchlIOK Ha caiite Arduino, do it!
https://sites.google.com/site/arduinodoit/
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3HAKOMCTBO ¢ KOHTPOJIEPOM ApAYyHHO.
MUKpPOKOHTPOJUIEPHI B HAILLIEH KU3HU,
KOHTpPOJIIEP, KOHTpOJIep APIYHHO , CTPYKTYpa U
coctaB Apayuno. Cpena mporpaMMHpPOBaHUS
JUis ApJIyMHO

1. Pabouwnii nuct
2. IIpocreiimas mporpaMma (MUTAIOIIHIA
CBETOJIMON)

OCHOBBEI IIPOCKTUPOBAHUA U MOACIIMPOBAHUA
3JIEKTPOHHOTO YCTpOoHCcTBa Ha 6aze ApaynHO
VYrpaBiieHHE 3IEKTPHYECTBOM. 3aKOHBI
anekTpudecTBa. Kak OBICTPO CTPOUTH CXEMBI:
MmaxkerHas gpocka (breadboar). Urenue
JIEKTPUYECKUX CXeM. YTIpaBIIeHHE CBETOIMOOM
Ha MAaKETHOH JOCKE.

1. Masrgok
2. XKenesnomopoxxHbii ceMadop
3. Cserodop (3 cexnum)

[IupoTHO-UMIYTbCHAS MOIYJAINSA. AHAIOTOBEIE
u nudpoBsie curHaNBI, moHsTre [HINUM,
yIpaBlieHHe yCTPOHCTBAMH C ITOMOIIBIO TTOPTOB,
nojaepxkuparoimx UM, Hukamyeckue
KOHCTPYKIIHH, JATIYUK CITy9alHBIX YHCED,
WCIIONB30BaHME JAaTIYNKA B TIPOTPAMMHAPOBAHUN
Ui ApJTyHHO.

1. Mas9ok ¢ HapacTaromei yobIBaromen
SIPKOCTBIO
2. MogenupyeM miamMsi CBe4u

IIporpammupoBanue ApayuHo.
[lonp3oBaTenbckue GyHKLINH.

[loanporpammbl: Ha3Ha4Y€HHE, ONMHCAHHUE U
BBI30B, MApaMeTphl, JIOKAJIbHBIE U TJI00aIbHbIC
IepeMeHHbIE

1. [Tepenaém coobmenune a3dykoit Mop3e
2. «Bce uBera paxyru». Ynpasnenue RGB-
CBETOJIMOJIOM

10.

Cencopsl. Jlatunku ApaynHO

Ponp ceHcopoB B ympaBisieMBIX CHCTEMaXx.
CeHcCopBI U IEpEMEHHBIE PE3UCTOPEI. JlenuTens
HanpspkeHus. [loreHnmomerp. AHanmorobie
CHUTHaIbl Ha Bxoae ApayuHo. Mcmonb3oBaHue
MOHMTOpA IOCIEAO0BATENBHOIO MOpTa IS
HaOJI0ACHHH 32 TapaMeTpaMH CUCTEMBI

11.

1. CBETUJIBHUK C YNIPABIISIEMOM SIPKOCTBIO




2. ABTOMaTHYECKOE OCBEIIEHUE
3. V3amepeHue TemmnepaTypsl TEPMOMETP

KHonka — maTyuk HaKkaTHus
OcoOEHHOCTH MOOKIIOYEHUS KHOIKH.
YcrpaneHue nryMoB ¢ MOMOIIBIO0 CTATUBAIOIINX

L2. Y TIOATATHBAIOLIMX pe3ucTopoB. lIporpammuoe
ycTpaHeHue apedesra. byjeBckue nmepeMeHHbIe
Y KOHCTaHTBI, JIOTHYECKHE ONepaliii.
1. Cerodop ¢ cexuued ais IMEHIEXOJ0B U
13, KHOMKOMN
yIpaBIeHUS
2. KHOIOYHBIH MepeKTIoYaTeNb
14 3. CBeTWJIBHHK C KHOMOYHBIM YIPaBICHHEM
" | 4. KHonouHble KOBOOU
Hudposbie unankaTopbl. CeMucerMeHTHBIN
WHJIAKATOP.
Ha3znauenue, ycTpolCcTBO, IPUHIUIIBI AEUCTBUSA
15. | ceMHCerMEeHTHOTO WHIWKATOpa. YTIpaBlcHUE
CEMHUCErMEHTHBIM
WHIIKaTOPOM.
[IporpamMmmupoBaHie: MACCHBHI JAHHBIX.
16. 1. Cuér no 10, oOpaTHbIi CUéT
2. Cexynaomep
Muxkpocxembl. CABUTOBBIN pPErHCTp.
Haznauenue mukpocxeMm. HaznaueHue
CIIBUTOBOTO PETUCTpa. Y CTPOHUCTBO CIBUTOBOT'O
17. | perucrpa, uyTcHHE
datasheet. [IporpammupoBanme c
HCIIONTb30BaHUEM
CIBHT'OBOT'O PETHCTPa
18. | TupnsHIA CBETOMNOI0B — BapUAHTEHI
19, TBOE)‘ICCI(I/Iﬁ KOHKYpPC IPOEKTOB IO
MIPOHACHHOMY MaTepHary
bubanorexu, kinacc, OOBEKT.
Yro Takoe OMOIMOTEKH, HCIOJIH30BAHHE
20. | obubmuorek B mporpamme. bubnuorexka math.h,
WCIONB30BaHNE MAaTeMaTUYeCKUX (YHKIUN B
porpaMmme
1. KoMHaTHBIIA TEPMOMETP ¢ MHAUKALUEN
21. | remmnepaTypsl
2. MereoctaHnus
Kunkokpucramnuueckuii skpas. Haznauenue u
22 YCTPOHCTBO
KUAKOKPUCTAJUIMYECKUX JKpaHOB. bruOmmoreka
LiquidCrystal. BeiBog coobuieHnii Ha 9KpaH
23. | BoiBox cooOmIeHmit Ha SKpaH JHCTLIES
Tpanszuctop -
VIPABISIONAA  AJIEMEHT
24. | cxempl. Ha3naueHwe, BHIIBI U YCTPOHCTBO
TPaH3UCTOPOB. VCIonb30BaHWE TPaH3UCTOpA B
MOJIEISIX, YIPaBISIEeMbIX ApyHHO.
25. | Ceeroauoansie coopku. Ilynbcap
26. YnpaBneHue IBUTaTEIsIMU.

Pa3HOBI/II[HOCTI/I JABHT aTelIeH: IIOCTOSHHBIC,




1I1aroBbIC, CCPBOABHUIATCIIN. praBJ‘IeHI/Ie
KOJIJICKTOPHBIM JIBUTATCIICM. yl‘[paBJ‘ICHI/Ie
CKOPOCTBIO KOJUICKTOPHOTO ABUIATCIIA.
YHpaBHeHI/Ie CCPpBOABUTATCIICM 6I/I6J'II/IOTeKa
Servo.h

27.

1. Muxcep
2. [TanTorpad

28.

Yupasnenne Apayuno uepe3 USB.
UcnonszoBanue Serial Monitor as nepenaun
TEKCTOBBIX COOOIIEHHUH Ha APIyHHO.
[IpeoOpazoBaHue TEKCTOBBIX COOOIICHUM B
KoMmaH bl 111 ApayuHo. [IporpamMupoBanue:
00BeKThI, 00beKT String, nuki while, orneparop
BBIOOpA case.

29.

1. Ilepenayva TekCTOBBIX COOOIIEHUI a30yKOH
Mop3ze

2. praBHeHI/Ie CBCTUJIIBHUKOM TEKCTOBBIMU
KOMaHIaMu

30.

PaboTa Hax TBOPUECKUM ITPOEKTOM.

31.

Hrorosoe 3austue




