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IHosicuuTeNLHAA 3aNIUCKA

OOyu4eHue 1o TOMOJIHUTEIBLHON 001Epa3BUBAIOLIEH TPOTpaMMe
«PoboToTexHuka Ha MUKPOKOHTposuiepax Arduino» — 3To oauH U3
MHTEPECHENIINX CIOCOOOB U3YUEHHS] KOMIIBIOTEPHBIX TEXHOJIOTHIA U
IIporpaMMupoBanus. Bo Bpems 3aHATHIN ydalyecs Hay4arcsi IpOEKTUPOBATh,
co3JaBaTh U IPOrpaMMHUpoBaTh poOoToB. KomanaHas paboTa HaJl IPaKTUYECKUMHU
3aJJaHUSIMU CIIOCOOCTBYET INIyOOKOMY M3YUYEHHUIO MaTepuaia, a BU3yajbHas
IporpaMMHasi Cpejia MO3BOJIUT JIETKO U 3PPEKTUBHO U3YyUUTh AITOPUTMHU3AIUIO U
nporpammupoBanue. /[aHHas mporpamma nopa3zyMeBaeT peaan3auno 00IbIIOro
KOJIM4ECTBAa MUHU-TIPOEKTOB. Ha 3TuX npuMepax cTaHOBATCS IOHATHBI
TEOpPETUYECKHE 3HAHUSI, TPHUOOPETEHHBIEC HA Ypokax (u3uku u nuHdopmatuku. [Ipu
oOyueHuu no nporpamme «PobororexHnka Ha MUKpOKOHTposuiepax Arduino»
3aKJIaJIbIBAIOTCSI OCHOBBI UCCIIEIOBATENBCKOM pabOThl U MPOEKTHOTO MBILIUICHUS
MIpU pean3aiuu COOCTBEHHBIX uaei. OO0yueHue no JaHHOW MpoTrpaMme
IIpeAyCMaTPUBAET Y4aCTHUE B COPEBHOBAHUSAX, YTO B CBOIO 0YEPEIb [IOMOTaeT
y3HaTh U Pa3BUTh XapaKkTep y4yallerocs, CocoOCTBYET paHHEW MPOPOpPUEHTALINH,
YCIIEIIHOM peain3aiuy Oy yluX HHKEHEPOB, OCOOCHHO B METAIIPEIMETHOM
o0nactu, Ha cThike AUucUUIUIMH. CofepxKaHue U CTPYKTypa AOMOJIHUTEIbHON
oOmepa3BuBaronieil nporpaMmsl «PoOOTOTEXHHMKA HA MUKPOKOHTPOJIIEPAX
Arduino» HampasiieHbl Ha HOPMHUPOBAHHE YCTONYMBBIX MTPECTABICHUI O
TEXHUYECKUX YCTPOMCTBAX KaK €IMHOM M3EIUN ONPEIEICHHOTO
(YHKUIHMOHAJIBHOTO HA3HAYEHUS U C ONPEACICHHBIMA TEXHUYECKUMU
xapakrepucTukaMu. Hacrosimas nporpaMMa UMeEET TEXHUYECKY 10
HANPaBJEHHOCTb U 00y4aeT NporpaMMUPOBAHUIO0 MUKPOKOHTPOJIIEpoB Arduino.

AKTYaJIbHOCTH IPOrPaAMMBI 3aKJIF0YAETCS B TOM, YTO B paMKax Kypca
«Po0OoTOTEXHMKA HA MUKPOKOHTpOJIIepax Arduinoy ydamuecs mocTUraror
MPUHIUIBI paO0THI paIUO3JIEKTPOHHBIX KOMIIOHEHTOB, 3JIEKTPOHHBIX CXEM U
naT4ukoB. Ha 1oCTynmHOM ypoBHE M3y4aroTCs OCHOBBI pa0OThl TEXHUKHU U
MUKPOAJIEKTPOHUKH, UIUTIOCTPUPYETCS TPUMEHEHNE MUKPOKOHTPOJIEPOB B OBITY
Y Ha IIPOU3BOJICTBE.

HoBu3na nporpammel. B coBpeMeHHBIX TpEOOBAHUIX K O0YUYEHHUIO,
BOCIIMTAHUIO U MTOATOTOBKE JETEN K TPYAy BaXKHOE MECTO OTBEIEHO
(GOpMHUPOBAHUIO AKTUBHBIX, TBOPUYECKUX CTOPOH JUYHOCTH. [IpriMeHeHune
pOOOTOTEXHUKH Ha 0a3e MUKpoIporieccopoB Arduino, pa3aTudHBIX JIEKTPOHHBIX
KOMITOHEHTOB (JIaTYMKOB U MOJYJICH pacIupeHus) B y4eOHOM Mporiecce
bopMHpyeT MH)XEHEPHBIN MOJIX0/1 K PEUICHUIO 3a/1a4, 1a€T BO3MOXKHOCTh Pa3BUTHUS
TBOPYECKOT'0 MBIILIJIEHUS Y JETEH, IPUBJIEKAET IIKOJBHUKOB K UCCIIEIOBAHUSIM B
MEXIPEIMETHBIX 001aCTSIX.



Ilenarornyeckas 1ejieco00pa3HOCTb IPOTPAMMBI B TOM, UYTO YYAIITUECS
Hay4aTcsi O0bEeIMHATh peaJbHbIA MUD C BUPTYaIbHBIM B IIPOIECCE
KOHCTPYHPOBAHUS M MporpaMMupoBaHusi. Kpome 3T0oro, MIKOJTBHUKY MOTydat
JIOTIOJIHUTEIBHOE 00pa3oBaHue B 00JIaCTH (PU3UKU, MEXAHUKH, JIIEKTPOHUKH U
uHpopMaTuku. [Iporpamma SBISICTCS IETTOCTHOW M HEMPEPHIBHON U TIO3BOJISIET
ydanieMycsi B TSUCHHE BCETro Mpoliecca 00ydeHHs IIar 3a IaroM packpbIBaTh B
ceOe TBOpUYECKHE BO3MOKHOCTH U CAaMOPEAIIM30BBIBATHCSI B COBPEMEHHOM MUPE.
OdeHb BaXKHOM MPEACTABISIETCS MPAKTUKA paOOThI B KOJUIEKTUBE U Pa3BUTHE
CaMOCTOSITETFHOTO TEXHUYECKOT0 TBOpUecTBa. M3ydast mpocThie MEXaHU3MBI,
pebsaTa yuaTcst paboTaTh pykKaMu (pa3BUTHE MEJKUX U TOUHBIX ABMXKECHUN),
Pa3BHUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUICHHE, (haHTa3UI0, U3yJaloT
IPUHIIUIIBI paOOTHl MHOTUX MEXaHU3MOB. B maHHO# nmporpamme, coO3qaHHON AJis
3¢ heKTUBHON pabOThl 00bETUHEHNS, OTIPEICIICHBI IETTH U 3a/1a49H, N3JI0KEHBI
TEOPETUYECKHE CBEJICHUS U MPOTyMaHbl MPAKTHUECKUE 3aHATHUS, TPEIyCMOTpEHa
o0pa3zoBaTeIbLHO-BOCIIUTATENIbHAS paboTa U oOecreueHrne, He00X0IUMOe TSt
peanu3anuy NporpaMMsl.

JlononmHuTenbHas oduiepa3BuBaroiias mporpamma «lIporpammupoBanue
MUKPOKOHTPOJUIEpOB Arduinoy CTaBUT CIEAYIONIYIO HeJb: - HAyYUTh
KOHCTPYHPOBATh U IPOTPAMMHUPOBATH YIIPABISIEMBIC dJICKTPOHHBIC YCTPONCTBA Ha
0a3e BeIUMCIUTEIbHOM aTGopmbl Arduino; - cO3/1aTh YCIOBUS JIJISl PACKPBITUS
MHTEIJICKTYyallbHOTO U TBOPUYECKOTO MOTEHIHANA ACTEH; - CO3/1aTh YCIOBHS IS
YIIYYIICHUS] KOMMYHUKATHBHBIX CIIOCOOHOCTEH 1 MTPHUOOPETEHUS HAaBBIKOB PAaOOTHI
B KOJUICKTHUBE; - Pa3BUTh TAKHE KAYECTBA JIMUHOCTH, KaK CTapaTeIbHOCTh, HHTEPEC
K MPOIIECCY ASATEILHOCTH U PE3YJIbTaTaM TPYy/Ia, HACTOMYMBOCTH B MPEOAOJICHUN
TPYIHOCTEH, MPOSBIICHNE UHUITMATUBBI M TBOPYECKOTO OTHOIIEHUS K JIEeTY; -
HAy4UTh PEOSAT TPAaMOTHO BBIpaKaTh CBOIO HCHO, CIIPOEKTHPOBATH €€ TEXHHUECKOE
U TIPOTPaAMMHOE PEIlIEHUE, PEaTn30BaTh €€ B BUAE MOJCIH, CTIOCOOHOM K
(GyHKIIMOHUPOBAHMUIO.

3agaumn:
Jluunocmuoe pazsumue yuawe2ocs
1. CiocoOGHOCTh ONPeneNsaTh IEHHOCTH M CMBICITBI O0YUYEHUS:
- TNYHOCTHOE, MPOo(DeCcCUOHATIFHOE, )KU3HEHHOE CAMOOTIPE/ICIICHHE;
- TIOJIOKUTEILHOE OTHOIICHHUE K YU4eOHOM JIeATeTbHOCTH,

- OpUCHTAlMs Ha IOHKUMAHUEC ITPUYKH YCIICXa B y‘lﬁ6HOI71 ACATCIIBHOCTHU, B TOM
YUCJIC Ha CaMOAHAJIN3 U CAMOKOHTPOJIb PC3yJibTaTa,

- yueOHO-TI03HABATEIBbHBIN UHTEPEC K YUeOHOMY MaTepHay;



2. CMbICI000pa30BaHuE - YCTAHOBJICHUE YUAIIUMUCS CBA3U MEXY LIETbIO
y4eOHOM! JEesTeIbHOCTH U €€ MOTUBOM, IPYTHUMH CJIOBAMH, MEXIY pPE3yIbTaTOM
YUEHUS U TEM, YTO NOOYKIAET NEATENbHOCTD, PaJH YETO OHA OCYILIECTBIISETCS.
Yyanmiics TOKEH 3a1aBaThCs BOIIPOCOM O TOM,

«KaKoe 3HauYCHHE, CMBICII UMEET IS MCHSI YICHHUE», U YMETh HAXOAUTh OTBET Ha
HETrO;

3. CnocoOHOCTE K HpaBCTBeHHO-BTH‘IGCKOﬁ OpUCHTAlIUU:
- 3HAHHUC OCHOBHBIX MOPAJIbHBIX HOPM ITOBCACHUAA,

- (I)OpMI/IpOBaHI/Ie 9TUYCCKUX YYBCTB: COUYBCTBUS, CThiAd, BUHbI, KaK PCTYJIATOPLI
MOpPAaJIbHOT'O

MOBE/ICHUS,
- OCO3HAHUE CBOEM TPAXKAAHCKON UICHTUYHOCTH;

- IOHMMAaHHUC 9YBCTB OJHOKIIACCHUKOB, IICAaroroB, Ipyrux JIIOI[GI\/'I u
COIICPCIKMBAHUC UM,

- Pa3BUTHE YYBCTBA MPEKPACHOTO U ICTETUUECKUX YYBCTB HA OCHOBE YYEOHOIO
MaTepuana;

- YMCHHUC COOTHOCHUTL ITOCTYIIKHU 1 COOBITHSA C IIPHUHATBIMU 9THYCCKUMHA
IIpuHOUIIaMH, 3HAHHUC

MOpPAaJIbHBIX HOPM U YMCHHC BBIACIINTD HpaBCTBeHHBIﬁ ACIICKT IIOBCIACHUA,

- CIIOCOOHOCTh OPUCHTHUPOBATLCA B COUAJIBHBIX POJIAX U MCKIITMYHOCTHBIX
OTHOIIICHUAX.

Ha memanpeomemnom yposne
Pazeumue pezyniamugnulx yHUSepcanbHbix yueOHbIX Oeticmauil

- CIIOCOOHOCTh OPTaHU30BATh YYCOHYIO IEATELHOCTh: IEJIeT0IaraHne;
IJIAHUPOBAHUE; IPOTHO3UPOBAHKE; KOHTPOJIb; KOPPEKIIMS; OLICHKA;

- CITOCOOHOCTH K OCICIIOJIaranuo - Kak 1oCTaHOBKa yqe6H0ﬁ 3aJa41 Ha OCHOBC
COOTHECCHUA

TOr'0, 4TO Y7KC M3BCCTHO U YCBOCHO y4HallIUMCs, X1 TOI'0, YTO CIIC HCU3BCCTHO,

- CIIOCOOHOCTD K IJIAHUPOBAHUIO - ONPEEIICHHUE TOCIEA0BATEIbHOCTH
IIPOMEKYTOUYHBIX LIENEH C

Y4ETOM KOHEYHOT'O PE3yJbTaTa; COCTABJICHUE TJIaHA U MOCJIEN0BATEIIBHOCTH
JICHCTBUM,



- CIIOCOOHOCTH K MPOTHO3UPOBAHMIO — IIPEABOCXUIIIEHUE PE3YJIbTaTa U YPOBHS
YCBOEHUS; €r0

BPCMCHHBIX XapPaKTCPUCTHK,

- CIMIOCOOHOCTD BIAJCHUIO HH(DOPMAITMOHHO-KOMMYHUKAITMOHHBIMUA TEXHOJIOTHSIMU
MOJy4YECHUS U

o00paboTku uHbOpPMaIIUH;

- crocoOHOCTh K npuMenennto MKT- koMriereHunu Juist penieHust yueOHbIX 3a1a4
Y 3a]1a4 NPUKIIATHOTO XapaKTepa;

- CIIOCOOHOCTD K BIIAJICHUIO IEPBUYHBIMU HaBBIKAMH Y4€OHO- UCCIIEI0BATENbCKON
Y IIPOEKTHOU

ACATCIBHOCTH,
- CITOCOOHOCTH K Pa3BUTHIO ITO3HABATCIbHOI'O HHTCPCCA K TCXHHUKC,

- CIIOCOOHOCTDH K KOHTPOJIIO B (hOpME CIIMYEHUS crioco0a ACHCTBUS U €ro
pe3ynbTaTa ¢ 3aJJaHHBIM 3TAJOHOM C 1eJIbI0 0OHAPYKEHHS OTKIIOHEHUH OT HETO;

- CIIOCOOHOCTh K KOPPEKLIMH — BHECEHUE HEOOXOAUMBIX JOMOJIHEHUI U KOPPEKTHB
B IUIaH U

CI10co0 ,HGP'ICTBHH B CJIy4ac PaCXOoKICHUA O KHAACMOI'0O PC3YyJIbTaTa I[GﬁCTBPIH H Cro
PCAIbHOIO

MPOJIYKTA,;

- CIOCOOHOCTH K OIICHKE — BBIJICJICHUE U OCO3HAHHE YUalIUMCS TOTO, UTO yKE
YCBOEHO U YTO

CIIC MOMJICKHUT YCBOCHHNIO, OLICHNBAHNEC KAY€CTBA U YPOBHS YCBOCHUA,

- CIIOCOOHOCTh K CAMOPETYJISILIMU: MOOMIIM3AIUS CUJI U SHEPTUU; CIIOCOOHOCTBD K
BOJICBOMY YCWJIMIO — BBIOOPY B CUTYaIlMM MOTHUBAIIMOHHOTO KOH(DIJIMKTA U K
IIPEOJOJIEHUIO TTPETISITCTBUM.

Pa3zsumue nosnasamenvubix yHUSEPCANIbHLIX YYUEOHBIX OEUCEUI.
ObweyuebHvie yHUBEpCAlbHbIE OeliCMBUL:

- CIOCOOHOCTh CAMOCTOSITENIBHO BBIACIIUTD U CHOPMYIMPOBATH O3HABATEIbHBIE
LETIH;

- CIIOCOOHOCTD K MOUCKY U BbIJIeJIEHHE He00X0AMMOW HH(POpMaAIUK; TPUMEHEHUE
METOJI0B MH(POPMAIIIOHHOTO ITOMCKA, B TOM YHCJIE C ITOMOILBI0O KOMITBIOTEPHBIX
CPEICTB;

- CIIOCOOHOCTD K CTPYKTYPHUPOBAHUIO 3HAHUII;



- CMIOCOOHOCTh K OCO3HAHHOMY U MTPOU3BOJIBHOMY MTOCTPOCHUIO PEYEBOIO
BBICKA3bIBaHUS B YCTHOW M MUCBMEHHOU (hopMme;

- CIOCOOHOCTH BBIOOpa HanboJee 3 (HEeKTUBHBIX CITIOCOOOB PEIICHUS 3a1a4 B
3aBHCHMOCTH OT

KOHKPETHBIX YCIOBUU;

- CIIOCOOHOCTD K pedeKcHH crocoO0B U YCIOBUMA IEHCTBUSI: KOHTPOJIb U OLIEHKA
npolecca u

PE3YNbTATOB JIEATEIBLHOCTH;
- CIIOCOOHOCTh MOHUMAHUS U aJIeKBaTHAsI OLIEHKA sI3bIKa CPEACTB MHGOPMAIINH;

- CIIOCOOHOCTh TOCTAaHOBKHU U (POPMYITUPOBAHUS MTPOOIEMBI, CAMOCTOSITETEHOE
CO3/[aHHE AITOPUTMOB JCSATEIHHOCTHU NP PEIICHUU TPOOIEM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa.

- CIIOCOOHOCTH K 3HAKOBO-CUMBOJIMUECKUM JICUCTBUSIM: MOJICIIMPOBAHUIO;
peoOpa3z0BaHUIO MOJIEIH C LIEJIBIO BBISIBICHUS OOIINX 3aKOHOB, OMPEACIIIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh.

- CIOCOOHOCTD MOCTAHOBKHU U (DOPMYITUPOBAHUS MPOOIEMBI, CAMOCTOSITEILHOE
CO3/[aHHE AITOPUTMOB JCSATEIHHOCTHU NP PEIICHUU TPOOIEM TBOPUECKOTO U
MIOMCKOBOT'O XapakTepa.

- CIMIOCOOHOCTD K 3HAKOBO-CUMBOJIMUECKUM JICUCTBUSIM: MOJICIIMPOBAHUIO;
peoOpa30BaHNIO0 MOJIEIH C LIETIBIO BHISIBICHUS OOIIUX 3aKOHOB, ONIPEACIISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh.

Jlocuueckue ynusepcanvhvle Oeticmausi.

- CIOCOOHOCTH K aHAJIN3y, CUHTE3Y, CPAaBHEHUIO, KJIacCu(UKaIU OOBEKTOB 110
BBIJICJICHHBIM

MpU3HAKaAM;

- CITOCOOHOCTH K MOABEACHUIO MOHATHI, BEIBEACHHUIO CIICACTBUM;
- CIOCOOHOCTDH YCTAHOBIICHHS TPUYMHHO-CIICICTBEHHBIX CBS3CH;
- CIIOCOOHOCTh MOCTPOEHUS JJOTUYECKOH 1IN pacCyKICHHI;

- CITOCOOHOCTH TOKA3bIBaTh M HAXOIUTH JI0OKA3aTEILCTBO;

- CHOCOOHOCTH BBIJABIDKCHUS THIIOTE3 U HX 00OCHOBAHUE;

- CIMIOCOOHOCTD K MOCTAHOBKE U PEIICHUIO TTPOOIEMBL: (POPMYyIUpPOBAHUE
po0IeMBl,



- CaMOCTOATEIHHOE CO3aHME CITIOCOOOB pelIeHHS MPOOIIeM TBOPUECKOTO U
MIOMCKOBOTO XapakTepa.

Pazeumue kommyHukamusHvlx yHUBEPCATbHBIX YUeOHBIX OeticmEull
- CIMIOCOOHOCTDh K Y4€OHOMY COTPYIHHUYECTBY C MEaroroM U CBEpCTHUKAMU;
- ompeiesieHre e, PYHKIUN y4aCTHUKOB, CIIOCOOOB B3aUMOACHCTBUS;

- CIMIOCOOHOCTH K YMEHHUIO CTaBUTh BOTIPOCHI (MHUIIMATUBHOE COTPYAHUYECTBO B
MOMCKE U cOope

uHbOpMaIun);

- CIIOCOOHOCTD pa3peniaTh KOH(PIUKTHI (BBISIBICHUE, UACHTHPHUKAIUS TPOOIEMBI,
IIOUCK H

OLICHKA aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus1 KOH(DINKTA, IPUHATHE PEIICHUS
U €r0 peanusalus);

- CIOCOOHOCTD yIpaBJI€HUsI MOBEJACHUEM MapTHEPA (KOHTPOJIb, KOPPEKIIUSI, OLICHKA
NeUCTBUU

napTHepa);

- YMCHHC C IIOCT&TO‘IHOﬁ MOJTHOTOM M TOYHOCTBIO BbIpaKaTb CBOXN MBLICJIN B
COOTBCTCTBHH C 3aJa4aMH U YCIIOBUAMH KOMMYHUKAIIUH.

OT1anunrebHOMH 0CO0EHHOCTHIO MporpamMmmasl SABJISICTCA:

- (hopMupoBaHUE MHXEHEPHOTO MOIX0/1a K PEIISHUIO MPAKTUYECKHUX 3a/1a4 10
M3TOTOBJICHUIO POOOTU3UPOBAHHBIX CUCTEM C UCIOJIb30BaHUEM T1aThl Arduino;

- pa3BUTHUEC KOMIICTCHTHOCTHU B MUKPOJJICKTPOHHUKEC, CXCMOTCXHHUKC,
QJICKTPOTCXHHUKCE,

- U3y4eHUe OCHOB MporpamMmmupoBanus. Komangnas pabota HaJ MpakTUYECKUMU
3aJIaHUSIMH TTO3BOJIUT JIETKO U 3()(PEKTUBHO U3YUUTH AIITOPUTMHU3AIUIO U
IIPOrPaMMHUPOBAHHE;

I[OHOJ'IHHTCJ'H)HI)IM IMPpCUMYIICCTBOM ABJIACTCA CO3AaHNC KOMAHIbI
CAWMHOMBIIIJIICHHUKOB M €€ Y4AaCTHC B KOHKYpPCax, 4TO 3HAYUTCIIbHO YCUIINBACT
MOTHBAIMIO YUYCHHUKOB K ITOJTYYCHHIO 3HAHUH.

OTanyuTeIbHON 0COOCHHOCTHIO JAHHOW MPOTPaMMBbI SBJISIETCS TO, YTO OHA
MOCTpOEHA Ha O0YYEHUHU B MPOIIECCE MPAKTHKHU.

Benymias uaest 1onoJHATEILHOM 00IIepa3BUBAIOIICH MPOTPaMMBbI
«PoboToTexHMKAa Ha MUKPOKOHTpOIIIepax Arduino» — co3nanue KoM(popTHOM
cpelbl OOIIeHMS, pa3BUTHE CIIOCOOHOCTEH, TBOPUYECKOTO MOTEHITHAIA KaXI0TO
pebeHKa 1 ero caMmopean3alms.



[Iporpamma paccuutana Ha 3 roga oOydyenus. Bo3pact yuamuxcs 11-14
JIET, T.€. ¢ 5 110 8 KJ1acChl.

3aHsATHS NPOBOJATCS MO 2 yaca 2 pasza B HeJleNo ¢ nepepbiBoM 10 MuHyT, rogoBas
yueOHas Harpy3ka 144 yaca, Konu4yecTBO yvamuxcs B rpymre - 11-13 yenosek.
YyeOHble rpyNIIbI

dbopmupytoTCa Ha JOOPOBOJILHON OCHOBE 110 BO3PACTHOMY IIPU3HAKY, YPOBHIO
3HAHUM U YMEHUH, OTIPEEeIISIEMOMY PE3YJIbTaTaMU TECTUPOBAHUS.

[Iporpamma CTpOUTCS C y4E€TOM 3HAHUN, YMEHUI U HABBIKOB, MPUOOPETEHHBIX
YYaIIMHUCS Ha 3aHSATUSX B COOTBETCTBHH C 0053aT€IILHBIM 00pa30BaTEIbLHBIM
MUHAMYMOM.

Bri6upast hopMbl 1 MeTO 1l 00yUeHHs, (POPMBI OpraHU3alNK yueOHOU
JeSTEIIbHOCTH

yYUamuxcCsa, YIUTBIBAIOTCA MHANBUAYAJIbHBIC 1 BO3PACTHLIC 0COOEHHOCTH I[CTGfI, nux
IIOTCHIOHMAJIBHBIC BO3MOXXHOCTH.

Bech yueOHbII MaTepuai MporpaMMbl paclpeesieH B COOTBETCTBUH C
BO3PACTHBIM

IIPUHOUIIOM H PaCCYUTAH Ha ITIOCICIOBATCIbHOC U IIOCTCIICHHOC PACIIUPCHUC
TCOPCTUICCKUX

3HaHHﬁ, IMPAKTHYCCKUX YMGHI/Iﬁ 1 HaBBIKOB.

Oco0oe BHUMaHHE B padoTe 00bEIMHEHNS YACIAETCS MPaBUjiaM 0€30aCHOCTH
TpyZa.

VYyanuecs npyuHUMAIOT y4acTHE B COPEBHOBAHUAX, KOHKYpPCaX U BBICTaBKaxX
MYHULIUNAIBHOTO, PETHOHAIBHOTO M BCEPOCCUICKOT0 YpoBHEN. C 3TOM 1ENbIO
OHM 3HAKOMSITCSI C TEXHUUYECKUMH TPEOOBAHUSIMU K MOJICIISIM, TIPEICTABISIEMbIM Ha
COPEBHOBAHMSI, C YCIOBUSIMU ITPOBEAECHUS COPEBHOBAHUM.

BaxxHpiM METOOAOM pa6OTBI SABIIAIOTCA 9KCKYPCHUHU Ha IMPCAIIPHUATHA, BCTPEUHU C
pPOOUTCIIIMU YHAIITUXCA.

[To oxoHYaHUY MEePBOro roja oOydeHus ydamiecst OyayT 3HATh MOHSITHE
«AJEKTpUYECKas LIENb», OCHOBHBIE 3aKOHBI 3JIEKTPUUECTBA, IPUHIUI padOThI U
Ha3HAYCHHE DJICKTPUICCKUX PJIEMEHTOB U TATYMKOB, OCHOBHI IIPOTPAMMHUPOBAHUSI.
VYyammuecs OyayT yMeTh YUTAaTh U COOMPATh MPUHIIUIIHATIBHBIE CXEMBI,
UCTIONIb30BaTh JJIEKTPUYECKHE SIIEMEHTHI M JaTYNKH, TPOTPaMMHUPOBATH
MUKpPOKOHTpoJuiep Arduino.

3aHsaTUs 2-10 roaa oOy4eHMs HalpaBJIeHbl HAa MPUOOPETEHNE MPAKTUYECKHUX
HaBBIKOB Y aetei. [Ipogomkaercs nuzyuenue Bo3MokHOCTeH miargopmbl Arduino
Cc maTamu pacimmpenus (migamu). [locne okoHYaHust BTOPOro roja o0y4yeHus



ydamuecs 6y,IIYT YMETh MOAKIIOYATb U UCII0Jb30BAThH B HpOCKTHOﬁ ACATCIBHOCTH
PAa3JIMYHBIC IJIAThI, SBHAYUTCIIbHO PACIIUPAIOINC BO3MOXKHOCTU Arduino I
CO31aHNA aBTOMATU3UPOBAHHBIX YCTpOﬁCTB.

Ha tperbem roay oby4eHus ydyamiuecs: paboTaroT ¢ JJIEKTPOHHBIM
KOHCTPYKTOPOM «3HaToK». C ero moMouIsi0 OHU COOMPAIOT MPOCTEUINE U
YCJIOKHEHHBIE DJIEKTPUUECKUE 1IETTH, PA3TUYHBIE CXEMbl COCTMHEHU JIaMIIbI U
AIEKTPOMOTOPA, YIPABIISAIOT JIJAMIION U 3JIEKTPOMOTOPOM, U3Y4alOT pa3uyHbIe
CXEMBI U3MEPUTENEH.

®opmMbl OPraHu3annu 00y4eHus:

- KOJIJICKTUBHBIC (yUYaIuecs: BBITIOTHSIIOT OJHO 3aaHHE U IMOTYYal0T HaBBIKH
KOMMYHHUKATHBHOTO OOIIICHUS);

- HHAUBUAYaIbHbIE (yUaluecs: BBIOUPAOT ONPEIEICHHYIO MOJIENb, KOHCTPYUPYIOT
€€ CaMOCTOATEIbHO, UTO CIIOCOOCTBYET Pa3BUTHUIO MBICIUTEIBHOMN 1€ATEIbHOCTU
y4aIerocsi).

O:xupaemblie PE3YIbTATHI pPean3allui IIPporpamMmbl:

- YMEHHE IPUMEHUTH TBOPUECKHUE BOZMOKHOCTH B 00JIACTU TEXHUKH,
0OyCIJIOBJIEHHBIE JINYHOCTHBIM MOTEHIIMAIOM PEOCHKa;

- (popMupOBaHUE IMOLIMOHATIBHO - BOJIEBOTO OTHOIICHUS K MO3HAHUIO, ITOCTOSTHHOE
CTpEMJICHUE K aKTUBHOM NESITEIHLHOCTH (TPYH0JII00HE);

— YMCHHC MU3BJICKATb CBCACHUA N3 PA3JINYHBIX HCTOYHHUKOB, CUCTCMATU3UPOBATb U
AHAJIM3UPOBATb HX;

— pa3BUTHE BHUMAHUS, MAaMSTU, MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUSI,
MEJIKOM MOTOPUKH PYK U IJ1a30MeEpa;

— pa3BUTHE KOMMYHUKATUBHBIX CIIOCOOHOCTEN M MPUOOPETEHNE HaBBIKOB PA0OTHI
B KOJUIEKTHUBE;

- (popMUpPOBaHUE TAKUX KAYECTB JIMYHOCTH, KaK CTApaTEIbHOCTh, HHTEPEC K
IIPOLIECCY IESITEIBHOCTHU U PE3YJIbTaTaM TPYAa, HACTOMYMBOCTH B IIPEOIOJIEHUN
TPYAHOCTEW, NPOSIBIICHUE MHUIIMATUBBI M1 TBOPUYECKOTO OTHOILICHUS K AENY;

- YMEHHE CaMOCTOSITEJIbHO ¥ TBOPUYECKH peliaTh MpoOJIeMHbBIE 3a/1a4H.
Cnoco0b1 onpeieieHUs1 pe3yJibTATUBHOCTH NIPOTPaMMBbI:

- IIeJarorn4eckoe HabII0ACHHE;

- IeTarOTUYCCKUN aHATU3 PE3YIIbTATOB:

- TECTUPOBAHUE, aHKETUPOBAHUE;

- OIIPOC, BBIIIOJJHCHUEC YHAIIUMHUCS JHAIr'HOCTUYCCKUX BaﬂaHHﬁ;



- y4acThe B KOHKypcax, BbICTaBKaX, COPEBHOBAHUSX, OJIUMITHA/IAX;
- 3alIUTa MPOEKTOB;
- penieHue 3aa4 MOMCKOBOTO XapaKkTepa;
- AKTUBHOCTbH y4alllUXCS HA 3aHATHUSX U T.]I.
®opmMbl N0IBEICHUS HTOTOB Peau3auuu MPOrpaMMbI:

- Yy4aCTHC B TOPOIACKHUX, O6J'IaCTHI>IX, BCGpOCCHﬁCKHX BbICTAaBKaX, COPCBHOBAHUIX,
OJIMMIINAagax,

- y4acTHe B KOHKypcax, KOH(epeHIUsIX, 3aIUTe TBOPUYECKUX paldoT.

Y4eOHo-TeMaTu4eckuii miiaH 1-if rox o0yueHust

Ne Temsl 3ansatuit Bcero Teopuss | Ilpakru-
yac yac Ka
yac

1 BBoanoe 3ansitue. Hucrpykrax no Th 2 2 -

2 Mup nudopmManHOHHBIX TEXHOJIOTHIi. 46 16 30
Mup nH(opMallMOHHBIX TEXHOIOTUIA. 2 2
KoMib1oTeph! BOKPYT HAC. 2 1 1
MUKPOKOHTPOJLIEPHI 4 1 3
DJIEKTPUYECTBO BOKPYT HAC. 2 1 1
OCHOBBI TPOrPAMMHPOBAHUS] - 2 2
[II1poTHO-UMIYJIbCHAS MOAYJISALIUS 4 1 3
Awnasnoro-uugposoii npeodpazoBaresb 2 1 1
Jenurens Hanpspkenusi. [lepemenusie conpotusie- | 4 1 3
HUS
Bersiienue B nporpaMme 2 1 |
KHonka — 1aTuuk HaxaTus -4 1
Tpaunsucrop. Ynpasnenue narpyskamu. [lynbcap. 16 4 12
[Toaxmouenue moropos. [lpaiisepst MoTopoB. Koii-
JIEKTOPHBIE U 11Ar0BbIE MOTOPLI

3 | 3nakomcTBo ¢ 3-D npunTepom 12 4 8
OcHoBbl 3D MoaenMpOBaHKS KOHCTPYKTUBHBIX JJ1ie- | 6 3 3
MEHTOB.




OcHoBbl neyatu mojeneit Ha 31 npunrtepe (PLA 6 1 5
IJIACTUK).

4 | MuHH-BBICTABKA 2 - 2

S | Hoaseaenue uroros 3a noayroaue. Tecr-kaprbl. | 2 - 2

6 | po0OTOTEeXHHYECKHE CHCTEMBI 30 5 23
Teopust poOOOTOTEXHUUECKUX CUCTEM. + 1 3
Cbopka MoOWIBHOrO podoTa -+ -+
Coopka u Hactpoiika podora. TectoBbie ucnbitanus. | 8 1 7
Ynpasnenue pabounmu opranamu podora. [Ipun- 8 2 6
run (PYHKLMOHUPOBAHUS KOHTPOJLIEpA U anmnapary-

Pbl YIIPaBJICHUSI.

JIBrxkeHnue poboTa B 3a/IJaHHOM HallpaBJICHUU 2 2
Jlarunku u o6paboTtka curnaioB. E3za po6ora no -4 1 3
JIMHUM

7 | Moayab «3uakomcTBo ¢ Arduinoy 10 2 8
3nakoMcTBO ¢ Arduino 2 1 1
[Tpakruka 2 2
Masuok.

Hanucanue koja nporpammsl [Uist SKcriepumenTa 1 4 1 3
«Mast4ox».
BelnosHeHre caMOCTOSTENIBHOIO 3a/IaHHs 110 TEME 2 2
«Masiuox»

8 Munu-npoexkrsi ¢ Arduino 38 8 30
DxcriepuMeHT 2. Masiqok ¢ HapacTarouei spko- 2 1 1
CTBIO.

BblnonHeHne caMOCTOSTENBHOIO 3a/1aHNs 110 TEME 2 y.
«MastuoK ¢ HapacTalollel SPKOCTHIOY

OKcnepuMeHT 3. AHaJIOroBblid 1 UM(PPOBOH BeIXOA | 2 1 1
Ha Arduino.

Hanucanue koja nporpaMmsl [Uis 9KCIIEPUMEHTA - 1 3
«Ananorosslii 1 1ugpoBoii Bbixo 1 Ha Arduinoy

BeInoJiHeHne caMOCTOSATENILHOIO 3a/1aHuA 110 TEME 4 4
«Ananorosslii 1 1QpoBoii Bbixo 1 Ha Arduinoy

OkcnepuMent 4. [loaxmouenue RGB cBeropnonak | 2 1 |
Arduino

Hanucanue ko/Jja nporpaMmsl JUist DKCIIEPUMEHTA 4 1 3
«lTonkmouenue RGB cBeromona k Arduinoy.

BeinonHenue caMOCTOSTEILHOIO 3a/IaHUSA 110 TEME 4 4
«[Tonknouenue RGB cBeronnona k Arduinoy

Yrenue u cOOpKa dieKTpudeckux cxem Ha Arduino. | 4 3
JKkcnepuMeHT 5. CBETHIIBHUK C YIPaBIAEMO IpKo- | 2 1
CTBIO.

Hanucanue kojia nporpaMmsl /i IKCIIEPUMEHTA 4 1 3
«CBETWILHHK C YIIPABIISIEMON SIPKOCTBIO.

BeInoJiHeHne caMOCTOATE/ILHOIO 3a/1aHus 110 TEME 4 4
«CBETWIBHHK C YIPABIIIEMOil IPKOCTBIOY

9 HNrorosoe 3ausitue. Munu-ssicraBka. Tecr- 2 2 -
KapThl.

Uroro: 144 39 105




2-ii ro1 00yueHus

Tembl 3aHATHI

Bcero
yac

Teopus
yac

ITpakTu-
Ka
yac

Beoanoe 3ansitue. Mucrpykrax no Th

Arduino. Bcnomunaem Teopuio.

NN

W N | -

Munu-npoexrsl ¢ Arduino

60

48

OkcnepumeHT 1. HouHO# CBETHMIILHUK.

Hanucanue koa nporpamMmmsl Uist SKCIIEPUMEHTA
«HO4YHO CBETHIIBHHUK).

D9 | =t

«Ho4HOIT CBETUIILHUK)

BreInojHeHHE CaMOCTOSTEILHOIO 3aJaHusl 10 TEME

Arduino.

OxkcnepumeHT 2. [Toakiroyenne TakToOBON KHOMKU K

Hanucanue koa nporpamMmmasl Uist SKCIIEPUMEHTA
«I[ToakiroueHnue TakTOBOM KHOIMKUA K Arduino»

«IToakinroyeHnue TakTOBOM KHOIMKU K Arduino»

BhinosHeHHEe CaMOCTOSITEJIBHOIO 3aJJaHusl 110 TEME

DkcnepuMeHT 3. [ToakiouyeHue TpaH3ucTopa K
Arduino.

Hanucanue koga nporpamMmsl JUisl SKCIIEPUMEHTA
«ITonknouenue Tpanszucropa Kk Arduino».

«IToaxiouenue Tpansucropa k Arduino»

BeinonHeHHe cCaMOCTOSITEJIBHOIO 3aJJaHusl 110 TEME

BrinojiHeHne caMOCTOSATENBHOIO 3a/JaHUd 10 TEME
«Ilynscap»

(D | b=t

OxcnepuMenTt 5. beryuuii orosex.

Hanucanne xoma mnporpaMmsl s OKCIEPUMEHTA
«beryuii OroHek».

BbinosHeHHe CaMOCTOSTENBHOIO 3a/laHusl M0 TEMe
«beryunii OoroHek»

Oxcnepument 6. Iloakmouenne UK npuemnuka k
Arduino.

Hanucanue koaa nporpammbsl [Uisi 9KCIIEPUMEHTA
«ITonxmouenne UK npuemnuka k Arduinoy.

BbINoJIHEHHE CaMOCTOSTENBLHOIO 3aJaHus 110 TEeMe
«ITopxmouenune UK npuemuuka k Arduino»

MuHu-BBICTABKA

N

Iloaseaenne uroros 3a nosayroaue. TecT-KapThl.

Pabora ¢ 3-D npuuTepom

3D MoaenupOBaHUE KOHCTPYKTHBHBIX JIEMEHTOB.

[leyars Moaeneii Ha 3 1-puHTEPE

B |I0INN

JJIeMEHTbl YMHOT'0 00bEKTA

Oxcnepument 1. KHonoyHslii nepexioyareib

[S—"

Hanucanue koja nporpaMmsl J1st SKCIIEPUMEHTa
«KHOMOYHBII NepekIoyaTenby.

— QN DD |

W

BbinosiHeHne caMOCTOSTENILHOTO 3a/1aHus 110 TEME




«KHONOYHBIH MEepeKIIYaTEN b

JkcriepuMeHT 2. CBETUIILHUK C KHOMOYHBIM YIIPaB-
JICHUEM.

Hanucanue KO/Ja nNporpaMMabl Jisl SKCIICPUMEHTA
«CBETHJILHUK C KHOITOYHBIM YHPABJICHUCM)).

BeinosineHye caMOCTOSATENBLHOrO 3aJaHUs 10 TEMe
«CBETUIbHUK € KHOIOYHBIM YIIPABICHUEM)

Dkcnepument 3. CekyHaoMep.

Hanucanue koa nporpammsl JUisl KCIIEPUMEHTA
«CexkyH1oMep»

BeinosHeHne caMOCTOSTENBHOIO 3a1aHuUs 110 TEME
«CekyHiomMep»

KoucrpynpoBanue po60ToB ¢ pa3iH4HbLIMH JAT-
YHKAMU

30

22

HpOMblU.l.IleHHble MaHUNTYJIATOPBI U UX OTJIa/IKA.

bnok «3anucu/BocnpousBeeHus». Y IbTpa3ByKOBOi
natyuk. PoGoT, ocTaHaBIuBaOWUICS HAa ONPEIEIeH-
HOM PacCcTOsIHUM J10 npensTcTBusi. POOOT-0XpaHHUK.
Po06OTEI — n1bL1ECOCHI, POOOTHI-YOOPLIMKH.

10

[{ukn u npepeiBanus. Cozanue U oTaajaKa nporpam-
MBI JUIsl IBUSKEHUS poOOTa BHYTPU MTOMELLIEHUS U Ca-
MOCTOSTENILHO orudatouiero npensrcreus. [Iporpam-
Ma C BJ10keHHBIM koM. [loanporpamma. Pobor,
CHEALLNI 3a POTAHYTON PYKOM U BbIAEPKUBAIOLIU I

TpeOyeMO€E pacCTOSHUE.

Hacrpoiika uHbIX JEHCTBUI B 3aBUCMMOCTH OT I10Ka-
3aHUI YIBTPA3BYKOBOIO Aaryuka. SIpkocts 00bekTa,
OTPa)KEHHBIN CBET, OCBELIEHHOCTD, PACIIO3HABAHKUE
1BeToB podoToM. Pobot, ocranasiiBaromuiics Ha
YEPHOU JINHUH.

Jlatuuk kacanus, tvnsl kacauus. Cosnanue podoTa u
€ro NporpaMmsl ¢ 3aJHUM JaTYUKOM KaCaHUs U Ie-
PEHUM YIIbTPA3BYKOBBIM.

MuHH-BBICTABKA

10

JakiounteibHoe 3ausitue. TecT-kapThl.

HUroro:

144

36

108




3-i1 rox 00yueHus

Ne Tembl 3ansaTH Bcero Teopus IIpakTu-
yac Jac Ka
qac

1 Beoaunoe 3ansarue. Uncrpykrax no Th 2 2

2 | 3HAKOMCTBO € YJIEKTPOHHbIM KOHCTPYKTOPOM 2 1 1
«3HATOK»

3 | Meroauka cOOpPKH 2JIeMEHTOB KOHCTPYKTOpA. 136 45 91
COopka npocreiinx MEeKTPUYECKUX Lerneil U3 KoH- 10 3 T
crpykropa "3Harok". Jlammna. Ceeroamon. DnekTpo-
motop. barapes. My3blkanbHblii ABEPHOIl 3BOHOK.

Buabl ynpaBiieHUs] U COSIMHEHHUS eTaJIeil KOHCTPYK-

TOpA.

COopka npocTeiiuux NIEKTPUYECKUX LENel U3 KOH- 10 3 7
cTpykropa "3natok". Pa3inuuHble cXeMbl COEIMHEHUH
namisl, yrnpasiaeHue jamnoil. PaziuuHbie cxemsl co-
€AMHEHUN DJIEKTPOMOTOpA U ymnpasieHue um. HM3me-
HEHHE HAIPaBJICHUs BPALLEHUS dJIEKTPOMOTOPA.

COopka npocTeiiuux JIEKTPUYECKUX LieNneid U3 KOH- 10 3 7
crpykropa "3natok". IIpoBepka nmpoBoauMOCTH CBe-
toauoja. IlonepeMeHHOE BKIIIOYEHME JIaMIbl U CBeE-
TOAMO/A, BEHTWIIATOPA U cBeToanoaa. Tecrep aiiek-
TPOIPOBOIUMOCTH.

COopka npocTelimux IEKTPUUYECKUX Lieneil U3 KOH- 10 3 7
crpykropa "3uarok". [locnenoBarensHoe u napai-
nenbHOe coeiuHeHue Oarapeil. PasjiuuHble CXeMbl
YIPaBICHUS] MY3bIKAJILHBIM JBEPHBIM 3BOHKOM. Jlam-
11a C U3MEHSIEMOI SIPKOCTBIO.

COopka npocTedux JIEKTPUYECKUX Leneid u3 KOH- 10 3 7
cTtpykropa "3Hatok". BeHTWISTOp € U3MEHsAEMOil

COopka npocTeinX IEKTPUYECKUX Lieneld U3 KOH- 10 3 7
crpykropa "3narok". CBeroanoa U namna, BKIHOYae-
MbIE CBETOM, BOJOH, 3BYKOM, 3JEKTPOMOTOPOM,
BPYYHYIO U MarHUTOM C BbIAEPkKKOH Bpemenu. [loro-
LU JIEKTPOMOTOP.

COopka npocTefiuux IEKTPUYECKUX Lierneld U3 KOH- 10 3 i
ctpykropa "3HaTok". PaznuyHbie CXeMbl yIpaBJiIeHUs
CBETOMY3bIKAJIbHOI'O ABEPHOI'O 3BOHKA.

COopka MmpocTelinx IEKTPUUYECKUX Leneild U3 KOH- 10 3 7
crpykTopa "3HaTtok". PazauyHble CXEMbl YIpPaBJICHUS
3BYKaMHU 3BE€3HBIX BOHH.

COopka yCII0KHEHHBIX WIEKTPUYECKUX Lieneil U3 KOH- 10 3 7
crpykropa "3unarok". Buael usmepureneit. Mukpoam-
nepmerp. My3sbikanbHblii  Mukpoamnepmerp. Ilbeso
u3ny4darensb. AMnepmerp. Pons amnepmerpa.




2

COopka yCln0KHEHHBIX EKTPUYECKUX LEenel U3 KOH- 10 3
cTpykropa "3HaTok". Buabl ynpasjieHUil curHajiamu,
CBETOAMO/IOM, JIAMIIOi, CONMPOBOKIAEMbIE KOJIEOaHU-
SIMU CTPEJIOK MUKpOaMIepMeTpa.

COopka yClI0KHEHHBIX IEKTPUYECKUX LIENEN U3 KOH- 10 3
crpykropa "3uarok". IlapamiensHoe u mnocienosa-
TEJIbHOE COeAMHEHUuEe pe3ucTopoB. DoTopesucrop.
Peocrar.

COopka yClI0KHEHHBIX IEKTPUYECKUX LIeNEN U3 KOH- 6 2
crpykropa "3natok". Konaencarop. Pasnuunbie cxe-
MBI U3MEpUTENEN.

COopka yClI0)KHEHHBIX JIEKTPUYECKUX LIETEH U3 KOH- 6 3
cTpykTOopa "3HATOK". BBICOKOUYBCTBUTENILHBIN JIBEP-
HOI 3BOHOK. CUrHanu3aus.

COopka yCn0KHEHHBIX IEKTPUYECKUX LENnel U3 KOH- 6 2
crpykropa "3Harok". CABOEHHBIE JIaMIIbl U CBETO/IU-
OJ1bI.

COopka yClI0KHEHHBIX JIEKTPUYECKUX LEINel U3 KOH- 6 2
crpykropa "3Hatok". Pa3nuuHble CXeMbl yIpaBiIeHUs
MUKPOAMIEPMETPOM.

Hroroselii koHTpoab. [IpoBepka 3HaHuil ydanuxcs 2 2
10 UTOraM U3y4EHUs IPOrPaAMMBI.

4 MuHH-BBICTABKA 2 -

N

3aKJII0YUTEILHOE 3aHATHE. 2 -

9]

Hroro: 144 48

96

Bri6upas ¢hopmbl 1 MeTo 161 00yUeHust, HOpMbI OpTaHU3AIUN YUSOHOM
NEATETLHOCTH YYAIIUXCS, YIUTHIBAIOTCS HHAUBUIYaIbHBIC H BO3PACTHBIC
0COOEHHOCTH JIETEH, UX MOTEHITNAIbHbIC BO3MOXKHOCTH. Bech yueOHbBIN MaTepHa
IPOrpaMMBbI pacipeiesieH B COOTBETCTBUU C BO3PACTHBIM MPUHITUTIOM M PACCUUTAH
Ha TIOCIICIOBATEIPHOE 1 TTOCTETICHHOE PACIIIMPEHUE TEOPETHUCCKUX 3HAHUM,
MPaKTUYECKUX YMEHUN U HaBBIKOB. Oco00e BHUMaHUE B paboTe 00bEeIUHEHUS
yaenseTcs npaBujiaM 0€30MacHOCTH Tpy/ia. Y yaluecsi IPUHUMAIOT Y4acTHE B
COpPEBHOBAHMSIX, KOHKYPCaX W BBICTABKaX MYHHUIIUIIATLHOTO, PETHOHAIBHOTO U
BCEPOCCUMCKOTO ypoBHEN. C 3TOM LIEJIbI0 OHU 3HAKOMSTCS C TEXHUYECKUMU
TpeOOBAHHMSIMU K MOJCIISIM, MTPEACTABISIEMBIM Ha COPEBHOBAHUS, C YCJIOBUSIMU
IIPOBEJICHUS COPEBHOBAHU.

B nporiecce peanuzanyy nporpaMMbl HCIOIB3YIOTCS CIEAYIOUINE METOIbI
OpraHu3aluu 00y4eHus:

- 00BSCHUTENBHO-UIUTIOCTPATUBHBII;




- PENPOAYKTHBHBIN;
- MPOOJIEMHBI;
- UCCIIEIOBATEIbCKU .

[lenaror ucmoap3yeT TeXHOJIOTHH TPOOIEMHO-TIONCKOBOTO 00yYEeHNS;
TEXHOJIOTUHU Pa3BUBAIOIIETO O0YUCHHS; TEXHOIOTUH MTPOOIEMHOTO U3JI0KEHUS
(co3manue npoOIeMHON CUTYaAIH, (OPMYITUPOBAHUE TPOOIEMBI, BBIIBU)KCHIH
TUMOTE3bI, POPMYIUPOBKA BHIBOJIOB U 0000IICHHE).

TpagunmonHbIME popMaMu IPOBEICHUS 3aHATUH ABISAIOTCA: Oecena, pacckas,
npoOeMHoe u3noxeHne Mmateprana. OcHoBHas (popma AESITSIIEHOCTH YJaIuXCs —
3TO CaMOCTOSITENIbHASL MHTEIJIEKTyaIbHas U MPAKTUYeCKasi 1eATeIbHOCTD
y4Yaluxcs, B COYeTaHUH C TPYNIIOBOM, MHAUBUIYaTbHOU (popMOit paboThI
yUYalIXcs.

TeopeTrndeckue 3aHATHS TPOBOJSITCS KaK 3aHSATHE C UCTIOJIb30BAHUEM JIEMEHTOB
aKTUBHBIX ()OPM MMO3HABATEIBHOMU JEATEIHHOCTU B BUJI€ Oece]], TUCITYTOB,
BOIIPOCOB U OTBETOB. Mcnonb3yrores:

- CJIOBCCHBIC MCTO/IbI 06y‘-I€HI/IH B BHJC J'IGKI.[Hﬁ, O6’I>HCH€HI/ISI, pacCKasa, 6GCGI[LI,
AWaJiora, KOHCyJIbTalluu,

- METO/1bI MPOOJIEMHOI0 00Y4YEeHHUS B BUJIE IPOOJIEMHOT0 U3JI0KEHHSI MaTepHara,
MOCTAaHOBKHU MTPOOJIEMHOr0 BONPOCa;

- HarJIsiAHBbIE METO/Ibl OOYYEeHUS B BUJIE UCIIOJIb30BAHUSI HHTEPHET PECYPCOB U
WHCTPYKIIUH.

[IpakTrdeckue 3aHATHS - OCHOBHAs (popMa IeAaTeIbHOCTH YUaluXCsl — 3TO
CaMOCTOSITEJIbHAS. MHTEJUICKTYyaJIbHAS U MPAKTUYECKAS AEATEIbHOCTD YUallluXCs, B
COUETaHUU C TPYNIOBOU, UHAWBUIyAIbHOU (popmoit paboThl. [IpoBoasTCS 3aHsATHS
C UCIIOJIb30BaHUEM 3JIEMEHTOB aKTUBHBIX (DOPM MMO3HABATEIILHOU JIEATEIIbHOCTH B
BUJIC CAMOCTOSTENIbLHON paOOThl, CODEBHOBAHUI, KOHKYPCOB, UTP. Mcronb3yroTcs:

- CJIOBECCHBIC METOJbI B BUJIC O6'b$ICH€HI/IH;
- HarJ-isIIHBIC METOABI B BUAC J€MOHCTPALHH,

- UTPOBBIE METO/IBI.

JononHuTenbHas oduiepa3BuBaronias nporpaMmma «Pobororexnrka Ha
MUKPOKOHTpoJuiepax Arduino» npeamnosaraeT BOCIUTATENbHYIO AESITEbHOCTD,
MO3TOMY JJIsI JOCTHUKESHHSI TIOCTABJICHHBIX IEJIeH 1 3a71a9 NCIIOJB3YIOTCS
NearOTHYECKUE TEXHOJIOTHH, TAKHE KaK COTPYIHUYECTBO M TMIHOCTHO-
OpPUEHTHPOBAHHASI TEXHOJIOTUH.

B nponecce nzyueHus mporpaMmsbl, y4auuecs: IpUHUMAKOT Y4aCTHE B TOPOJICKUAX
1 00JIACTHBIX COPEBHOBAHMSIX.



YcioBus peaju3anun NporpaMmMbl

Jl5is mpoBeieHus 3aHATUN HEOOXO0AUM y4eOHBI KaOMHET, COOTBETCTBYIOIIHMI BCEM
HopmaM CanlluH u I1I1b, o60opynoBaHHBIN BCEM HEOOXOIUMBIM: HATJISIHBIMU
MOCOOMSIMH U KOMITHIOTEPAMH C BBIXOJIOM B HHTEpHET. JKenareabHo uMeTh 3D-
MIPUHTED, a TAKXKE:

- HabOp 7Sl U3yUEHUsI OCHOB AJIEKTPOHUKH Ha 0a3e Tathopmbl ApIyHHO;

- MAaKeTHas IjIaTa ¢ MUKPOKOHTPOJIEPOM APIYyHHO;

- cpena pazpabdotku Arduino;

- SIIEKTPOHHBIE KOMIIOHEHTHI.

MarepuajibHO- TeXHHYECKOe o0ecniedeHne MporpaMmmbl

st opranu3anuu y4eOHOTo mpoiiecca Heooxoiuma JiabopaTopust AJis 3aHATHI C
YUYAIIMMHUCS U CIEyIoIIee

Oob6opynoBanue

e mKadbl 1711 HHCTPYMCHTOB;

e paboune MecTa yJaluxcs;

e 3D-mipunTEp

® 3JIEKTPOHHBIC YUCOHUKHY;

® KOMIIBIOTEPHI;

® BUJICOPOJIUKHY;

¢ nH(OpPMAIMOHHBIE MAaTEPHUAIIBI HA CAliTe, TOCBSIICHHOM JIaHHOW MPOTPaMMe; ®
MuxkpokonTposuiepbl Arduino Uno, Arduino Mega, Arduino Nano ¢
nepudepuitHBIMHU YCTPOMCTBAMU;

e [IporpammHbIe CpesicTBa.
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