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Bo3moxHoOCTU KOHCTpYKTOpa “Scratchduino”
ans obecneyeHusi 3aHATUMA NO POBOTOTEXHUKE HA Pa3HbIX CTYNMEHAX LWKOJbI

AHHOmMauyus. B cmamee npogsodumcsi cpagHeHUe obpa3zoeameribHbiX pobomomexHuYe-
CKUX KOHCMPYKMopos, cpasHUsaemcsi cocmas obopydosaHusi U rnpoepaMmHble cpedcmea.
OnucaHbl 803MOXXHOCMU KOHCmMpyKkmopa Scratchduino dns npoeedeHusi 3aHSmuu o po-
bomomexHuKe U rpogpamMmMupo8aHuro 8 HadasbHou, cpedHel u cmapuwel wkosne. [Npuso-
0simcs pe3yribmambl 3KCrepuMeHma ro rnposedeHuro 3aHImul no pobomomexHuke 8 ¢u-
3UKo-mamemamu4deckoul wkone npu CMOIeHCKOM 20Ccy0apCmeeHHOM yHU8epcumeme.
Knroyeenle cnnosa: pobomomexHuka, Scratchduino, Arduino, mexHu4eckoe meop4yecmeo,
rnpoepammuposaHue, obpasogamersibHbIl KOHCMPYKMOop.

Pa3den: (01) nedacozuka; ucmopusi nedazoa2uku u obpa3osaHusi; meopusi U MemoouKka
obyyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

B HacToswwee Bpemsa obpa3oBaTenbHas poboTOTEXHMKA BCE LWUMpe BHELAPSETCS B CU-
CTEMY OCHOBHONO W AOMNOSTHUTENBHONO LWKOMBHOrO 0obpasoBaHusa. AKTyanbHOCTb 3TOrO
HanpasrieHUs1 OCTaéTCs AOCTAaTOYHO BbICOKOW.

OfgHon 13 NpUYMH ABNAeTCs HeObXOAMMOCTb OCBOEHUSI OCHOB KOHCTPYKTOPCKOM U
NPOEKTHO-UCCNeaoBaTenbCKON AeATENbHOCTM B COOTBETCTBMM C TpeDOOBaHNAMUN COBPEMEH-
HbiIXx ®IOC. Kpome TOro, passutme UMHHOBALMOHHbLIX TEXHOSIOMMIA, KOMMbOTEPU3aLUKM NPo-
N3BOACTB TpebyeT NoAroTOBKU TEXHUYECKM FPaMOTHBIX KagpoB, YTO HYXXHO HauyMHaTb eLé
CO WkKonbl. I HakoHew, 3TO cnocobCcTBYET pa3BUTUIO NIMYHOCTU pebEHKa, ero TBOPYECKNX
cnocobHocTen B YacTu paboTbl C TEXHUKOW 1 NPOrpamMMmnpOBaHNS.

PoboToTexHuka aBnaeTcs ogHUM U3 HanpaBrieHU, KOTOPoe CNOCOBHO 06beaMHUTD B
cebe MHoOrve LWKOmMbHblE NpeaMeThl, B NEPBYHO ovYepedb eCTeCTBEHHO-MaTeMaTU4ecKoro
Uukra — matemaTuky, uamnky, MHpopmMaTmky, BUONOrnio, XMMUI0 U apyrue, peanusoBaTb U
YKPEMUTb MEXNpeaMeTHbIE CBA3M B COOTBETCTBUM C coBpeMeHHbIMn PIrOC; chopmmpo-
BaTb Yy 06yYaroLMXCA MHTEPEC K NHXEHEePHO-TEXHUYECKNM CrneLnarnbHOCTSM U pa3BuTb Mo-
3HaBaTesNbHY akTUBHOCTL [1].

Hepeako y yyalmxcs HavyanbHOW LLKOSbl, NOAPOCTKOB 5—7-X KI1accoB ele A0 Havana
CUCTEMATUYECKOTO U3Yy4EeHUSI OCHOB MPOrpaMMUPOBaHUS CYLLLECTBYET UHTEPEC K KOHCTPYU-
POBaHUIO, TEXHMYECKOMY TBOpYECTBY [2]. 3aHATMA pOBOTOTEXHMKOW MO3BONAT noaaep-
XaTb U pasBuUTb 3TOT MHTEPEC, opraHM3oBaTtb paboTy Mo nponeaeBTuke MHAPOPMATUKN U
OCHOB NPOrpaMMMpPOBaHKSI.

Ha aTom aTane Hanbonee noaxoaaLmMmm ABnSTCA 6N0YHbIE BU3yalibHO-OPUEHTUPO-
BaHHblE Cpebl NPOrpaMMMpPOBaHNS, B KOTOPbIX HE TpebyeTCs 3HaHUSA CMHTaKcMca KOMaHA,
a nporpamma MoxeT BbITb cocTaBfieHa n3 6nokos, Nogo6HO kupnudmnkam Jlero. K yucny
Takux cpeg MOXHO OTHECTU O4YeHb W3BECTHyO nporpammy Scratch, wurpbl Blockly,
PencilCode. BusyanbHble urpoBsbie cpefbl NPpOrpaMMmMpoOBaHNSA UCNOMb3YOTCA B paMKax
BCEMUPHOWN exerogHon akumn «4ac Koga» Ha cantax Code.org n CodeRussia.ru, Hanpas-
NIEHHOW Ha NOBBbILWEHNE NHTEpPeca K NPOrpaMMmMpoOBaHUIo.

MpoBeaeHue 3aHATUIN NO poBOTOTEXHMKE 0BecneYnBaeT MakCMMarbHYH HarnsaAHOCTb
N UNNIOCTPUPYET NPaKTUYECKYH 3HAYMMOCTb U3YYEHUS NPOorpamMMMpoBaHNS — CO34aHHas
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nporpamMmma cpasy BbINOSHAETCA po60TU3MPOBAHHBIM YCTPONCTBOM. JOTO OAET BO3MOX-
HOCTb y4yallemycs cpasdy yBuaeTb pesynbTaTbl UCNOSTHEHUSA, OTNaguTb U UCNPaBUTb NPO-
rpammy, OCBOUTb OCHOBHbIE anroOpUTMUYECKNE KOHCTPYKLMN.

BakHbIM BONPOCOM MpU OpraHu3auumn 3aHATUA ABMASIETCS BONPOC O BbIbOpe TexHuYe-
ckoro obecneyeHnst — KOHCTpPYKTopa Pob6OTU3NPOBAHHBIX YCTPOWCTB.

Ha cerogHsaWwHUM aeHb cywectsyeT 6onbLlloe KONM4ecTBO poBOTOTEXHUYECKNX NnaT-
dopmM, NO3BONAOLLMX OpraHM3oBaTb 00y4yeHne ocHoBaM POBOTOTEXHUKM B LLKoNe. OHKM OT-
nn4yaroTCsa LLEHON, OPYXECTBEHHOCTbLIO 060pYA0BaHUS, NPOCTOTON MHTEepdenca nporpamm-
Horo obecneveHus, LUIMPOTON METOONYECKON NOAAEPKKN N HanNu4mem yy4yebHo-meTogmye-
CKMUX MaTepuarnos.

K uncny Hanbonee M3BECTHbIX U PacnpOCTPaHEHHBIX MOXHO OTHECTM KOHCTPYKTOPbI
LEGO, Fishertechnik, TRIK, Arduino, meHee wu3BecTHbl Scratchduino, HUNA-MRT,
RoboRobo 1 HekoTopble apyrme. PaccmMoTpum UX COCTas.

Ob6pa3soBaTernbHble KOHCTPYKTOPbLI Lego MMelT Heckonbko pasHoBuaHocTen: LEGO
WeDo ans HavanbHou wkosnbl 1 LEGO Mindstorms (NXT, EV3) ansa yyawmxcsa cpegHero u
cTapllero 3BeHa. B koMnnekT BXoaaT nporpaMmupyeMbli KOHTponnep, getanu ans cbopku,
MOTOpPbI U Habop AaTynkoB. C NOMOLLLIO TAKOro KOMMNIIEKTa MOXHO cobmpaTthb 1 nporpammu-
poBaTb pa3HoobpasHble KOHCTPYKUUKU. [na nporpaMMmnpoBaHus UCnorb3yeTcs cOOCTBEH-
Hoe nporpaMmmHoe obecneyeHne — Bu3yanbHas rpadudeckas cpega 6ro4yHoro xapakrepa.

HecoMHEHHbIM NIOCOM KOMMMEeKTa siBNAeTcsa ucrnonb3oBaHne getanen LEGO, npu-
BbIYHbIX A5 nogpocTkoB. MNogasnsatouiee 60MbLUIMHCTBO COBPEMEHHbIX AE€TEN BbIPOCHO Ha
nogoObHbIX KOHCTPYKTOpax, NMO3TOMY Mnepexod K cbopke M nporpaMmMmupoBaHuio poboToB
Lego npoucxoguT BecbMa opraHM4Ho. Bo MHOrmMx ctpaHax LMPOKO pacnpocTpaHeHo oby-
YeHue B LUKOMax WM Komnnemkax ¢ mcnonb3oBaHnem HatopoB LEGO Mindstorms, nmeHHO
Taknx poboTOB MOXHO BCTPETUTb HA MHOTMX POBOTOTEXHUYECKMX COPEBHOBAHNSAX.

K noctonHctBam HabopoB LEGO MOXXHO OTHECTM Takke Hanmume y4ebHO-MeToanYECKMX
pa3paboToK, OnbiTa UCMOSb30BaHUSA Y MHOTUX YYUTENEN, METOANYECKON NoaaepXku [3].

CywecTtBeHHbIM MUHYcoM komnnekTos LEGO sBnseTcs BbicOokas CTOMMOCTb Habopa
N OOMNOMHUTENBbHBLIX KOMMMEKTYIOLLMX, KOTOpas MOXeT CTaTb NPensaTcTBMeM Ans npuobpe-
TEHNS KOHCTPYKTOPOB 06pa3oBaTenbHbIM YY4PEXAEHNEM.

Poccuncknin knbepHetnyeckmin KoHcTpyktop TPUK paccunTtaHn Ha yyawmxcsa cpegHux
N CTapLUMX KraccoB U Takke UMeeT psa pasHOBUAHOCTEM, pasfnyatoLmMXCcs KOSIMYEeCcTBOM
AaTyumkoB 1 getanen. Kaxablhi KOHCTPYKTOPCKMA Habop coaepxut koHtponnep TPUK, Bu-
AeoKaMepy 1 MUKPOMOH, a TakKe AaTYMKM OCBELLEHHOCTU, PACCTOSIHUS, KacaHus, ABUra-
Tenn n 1. o. Metoguueckas nogaepxka TPUK yctynaetr LEGO Mindstorms, kpome TOTro,
ueHbl Ha koHCTpykTopbl TPUK Takke conoctaBumbl ¢ LeHamu Ha LEGO. Cpega nporpam-
mupoBaHna TRIK Studio Takke HOCUT rpadmyecknin xapakTep.

Mpoune koHcTpykTOpbl — Fishertechnik, HUNA-MRT, RoboRobo — umetoT nogobHble
BO3MOXHOCTU. B KOMNNeKT ToXe, Kak NpaBunio, BXOAUT NpOrpaMMmupyeMbiii KOHTPOnnep v
Habop KOMMMEKTYOLWMX — AaTymKkoB, apuratenen. Kaxagas m3 poboToTexHn4eckmx nnart-
dopm nmeeT COBCTBEHHYHO BU3YyarnbHY Cpeay NporpaMmMmMpOBaHns, YTO 3aTpPyAHSET nepe-
X044 MeXay HAMU 1 nepexof k paboTe ¢ cepbe3HbIMU A3blkaMy NPOrpaMMmMpPOBaHUs B cTap-
LUMX Knaccax unm npu yrnybneHHoM nsydeHmm nHdopMaTmku.

[octaTtoyHo nonynsapHon nnaTgopmMon Anst co3gaHns poboTOTEXHNYECKNX KOHCTPYK-
TopoB aBngetca Arduino. MukpokoHTponnep Arduino UMeeT LMPOKNE BO3MOXHOCTU SIS
NoaKIYEeHNsT pa3HooOpasHbiX AaTYMKOB, CBETOAMOLOB, CEPBOMOTOPOB, ABUrateneun, u
oveHb yaobeH Oona cos3gaHus mogenen v npoToTUNoB pasHoobpasHbIX ycTponcTs. lNnat-
dopma Arduino nopgaepxmnBaeTcss 60NbLUIMM KONMYECTBOM CTOPOHHMX MPOU3BOAMTENEMN,
NO3TOMY HaTK KOMMNekTytowue ans cbopkm poboTOB HECMOXHO.
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KomnnekTbl ana pabotbl ¢ nnaton (Hanpumep, oT Haubonee U3BECTHOrO NPOU3BOAM-
Tenst B Poccnn — komnaHnm « Amnepka») pasHoobpasHbl No 06bEMY M BKIHOYAOT CaM KOH-
Tponnep Arduino n Habopbl KOMMMEKTYHOLLMX, YTO NO3BONSAET CO34aBaTb AECATKM Nporpam-
MUpYyeMbIX Moaenen. [JoctonHcTtBamm Takmx komnnektoB (MaTtpewka X, Y, Z) aBnatoTcs Ao-
CTYMHas LieHa, Hanvyine MeToaMyeckux MaTepuarnoB U YPOKOB Ha cante Amnepku [4].

OpHako ucnonb3oBaHne pPoBOTOTEXHMYECKMX KOMMMEKTOB Ha ocHoBe Arduino ans
n3ydeHnsi poboTOTEXHMKM B CPEOHEM 3BEHE LLKOMblI HAaM NpeacTaBnAeTca BeCcbMa 3aTpya-
HUTENbHLIM MO NPUYNHE HECOOTBETCTBUS MPOrpaMMHoOro obecnevyeHmss 1 HeoBXOaAMMBbIX
3HaHWUN O1151 KOHCTPYMPOBAaHUS YPOBHIO NOLArOTOBKM yYaLLMXCA 5—7-X Knaccos.

Cpena nporpammupoBaHusa Arduino IDE aBnsietcsa aHanorom gasbika C++, pacnpo-
cTpaHseTca 6ecnnaTtHo, OQHAKO MMEET aHIrMosA3bIYHbIN MHTEPKENC 1 cnpaBKy 1 npeanona-
raet TEKCTOBOE NporpaMMupoBaHue, 3HaHWe CUHTaKcuca KoMaHA, 4YTo Ans Mnagwunx nog-
POCTKOB NpeACTaBnseT 3HAYNTENBbHYIO CNOXHOCTb. Kpome aTtoro gnst cbopku poboToTexHu-
YeCKUX YCTPOMCTB TpebyloTca 3HaHWUS No (pu3nKe, Hayanam dMeKTPOTEXHUKU, KOTOPbIMU
yyauwmecs ewé He obnagator.

Takum obpasom, nnatcdopmbl LEGO, Fishertechnik, TRIK, HUNA-MRT, RoboRobo n
HeKoTopble Apyrne XOpOoLO MOAXOAAT ASI HayarbHOro 3HakoMcTBa C POBOTOTEXHUKOW,
UMEIOT BU3yarbHYK cpefy nporpaMMmMpoBaHus, OAHAKoO UMEIT paspbiB CO «B3POCHbIMY,
TEKCTOBbIM NporpaMmMmmpoBaHnemM 1 BecbMa Hegewessbl. [Tnatgopma Arduino nmeet wnpo-
Kne BO3MOXHOCTU, AOCTYMHYIO LEHY, pacluMpaemMoCTb, HO BonbLUe noaxoauT ansa nporpam-
MMPOBaHNA B CTapLleM 3BEHE W Npu YrinyGrneHHOM N3y4eHnm MHPOPMaTUKN.

Ha atom choHe 3acnyxuBaeT pacCMOTPeHUs OTedecTBeHHass poboToTexHuyeckas
nnatgopma Scratchduino.

MpoekT Scratchduino nmeet aBa Bmaa yctponcts: Pobonnatdopma n Jlabopatopus.
B komnnekt PobonnatdopMbl BXOAUT yNpaBnsoWmin BNOK-KOHTPOsep, KonecHasa nnat-
dopma 1 Habop gaTymkoB. B kadecTBe «Mo3ra» UCrnonb3yeTcss MMKPOKOHTponnep Arduino
CO cneumanbHon npolumekon. JlabopaTopusa Takke ucnonbayeT nnaty Arduino n npegHa-
3HayeHa angd nsydeHnsa paboTbl pa3sHOObpa3sHbIX 4aTYMKOB, UccregoBaTenbckon u nabopa-
TOPHOMW OeATENbHOCTH.

[ns nporpammupoBaHus npeanaraetca npunoxeHue ScratchDuino — gopaboTtaHHas
BEPCUSI OYEHb WM3BECTHOW BU3yanbHO-OPMEHTMPOBaHHOW cpeabl Scratch. [lMporpamma
Scratch wupoko ncnonb3dyetca BO BCeM Mupe Ana 0byvyeHus Mragawmx LWKOSTIbHUKOB OCHO-
BaM nporpammupoBaHus. lNporpamma B 310K cpede cobupaeTcsa M3 rotToBblX BIIOKOB, YTO
obneryaeTt NoApOCTKaM OCBOEHME OCHOBHbIX afirOPUTMUYECKUX KOHCTPYKUMIN 6e3 Heobxo-
ANMOCTM 3HAHWNS CUHTaKcuca KomaHa. Scratch nossonseT co3gaBate MUHU-MYNbTHOUITbMbI,
WHTEePaKTUBHbIE UIPbl, NCNOSb3Ysl CKA30YHbIX MEePCOHaXeN, 3BYKOBble aheKTbl, Kpacou-
Hble POHbl. ATO CNOCOBCTBYET MOBLILLIEHNIO HArNAgHOCTM, (POPMUPOBAHUIO YCTONYNBOIO
WMHTepeca K NporpaMMmMpoBaHuIo Y NOAPOCTKOB [5].

MpunoxeHne Scratchduino kpome cTaHgapTHbIX coOoepXUT ONOKM-koMaHObl Ans
ynpaBneHus aswmxkeHnem poboTa, YTO NO3BONHAET cpasy HarnsgHO NPOL4EMOHCTPUPOBATh
yyawmnmcs pesynbTaT BbINOMHEHNS NporpamMmbl. [OAPOCTKM MOTYT Ha NpakTUKe NPUMEHUTb
3HaHus 00 anropuMTMax Ha npumepe OBMXeHUs poboTa No 3agaHHOW TpaekTopun (NpsiMo-
NVHENHON, KPUBONNHENHOW, 3aMKHYTOW), Ha 3a4aHHOE PacCTOSIHWE U yron u T. .

B komnnekT BxoOAT AaTyMKM OCBELLEHHOCTU, KacaHus, LBeTa, YTO No3BOSSeT AaTb
yyawmmcs npeacraBneHne o nonyvyeHnn n obpaboTtke gaHHbIX, KanmbpoBke AaT4YMKOB, 00
ynpasneHun ¢ obpaTtHom cBs3bio. MNCcoM aHHOro YCTponcTBa siBnsieTcs yaobHoe Kpen-
NeHne JaTYMKOB C MOMOLLBIO MarHMTOB.
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Puc. 1. Uumepdgbelic u okHo npoepammbi Scratchduino

MporpammHoe obecneyeHne Scratchduino ocHoBaHO Ha MpUHUMNAX OTKPbLITOrO NK-
LeH3MpoBaHus U cBobogHOro nporpammMmHoro obecneyeHusi. Bce cxembl, N0 KOTOPbLIM Bbl-
nonHeHbl Pobonnatdgopma u JlabopaTtopusi, HAXOAATCA B OTKPbITOM AOCTYre, a 9TO 03Ha-
YaeT LWWNPOKNE BO3MOXHOCTM ANA pasBUTUA TexHMYeckoro TBopyecTBa. PoboTta
Scratchduino moxHo gopaboTtatb, AeTann MOXHO Hanevatatb Ha 3D-nNpuHTepe, MCNONb30-
BaTb B fJopaboTaHHOM BuAeE, CNPOEKTMPOBaTb COOCTBEHHbLIE YCTPONUCTBA C NPUMEHEHNEM
nmerowmxeca getanen. Atum nnartgopma Scratchduino BbIrogHO OTNMYaeTCcs OT ApPYrux
KOHCTPYKTOPOB, MMEKLLMX, KaK MpaBuio, 3akpbITbi KOA.

Ha Wiki npoekTa Scratchduino pa3melueHbl cnpaBoyYHble 1 y4eBHO-MeTOoaMYECKME Ma-
Tepuansl no pabote ¢ Pobonnatgopmon u JlabopaTtopuen, BbiNyLeHO nocobume no Ucnosib-
30BaHM1IO KOHCTPYKTOPa B 00y4eHnn poboTOTEXHMKE [6].

Mockornbky poboT Scratchduino ucnonb3yeT B Ka4ecTBe ynpasnstoLwero 6yioka MUKpo-
KOHTponnep Arduino, TO 3TO OTKpbIBAeT BO3MOXHOCTU A4 nepexoaa K «B3poCcnomy» npo-
rPaMMUPOBaHUIO B CTapLUMX Kraccax C UCMNOSIb30BaHNEM NUMEKLLMXCS YCTPONCTB. [ocTyn K
cxemaMm cOOpKM KOHCTPYKTOpa npefocTaBnsieT BO3MOXHOCTb yrnpasrneHus Pobonnatdgop-
MOW HeNoCcpeaACTBEHHO U3 cpeabl nporpammupoBaHus Arduino IDE.

lMockonbKy, Kak yke oTMevanocb, TEKCTOBOE NporpamMmmMmpoBaHne Ha a3blke C++ npea-
cTaBndeT TPYOHOCTb ANs yyawmxcs 5—7-x KnaccoB, TO AN HanMcaHus nporpaMm B
ArduinolDE moxHO ncnonb3oBaTb cneumanbHbli nnarmH Ardublock. OH aBnsieTcs cBo-
©04HO pacnpocTpaHsaeMbiM NpPorpaMMHbIM obecrneyeHnem.

OTOT nnarvMH nNo3BONSAET WCMONb30BaTb BU3yalbHbIA S3bIK MPOrpaMMUpPOBaHMS,
BecbMa HanomuHawowmmn Scratch n 4oBonbHO NPOCTON B 0OCBOEHUN. B ganbHenwem nnarumH
Ardublock Ha ocHoBe BU3yanbHOM NporpaMmMbl CAMOCTOSTENBHO reHepupyeT NporpamMmmMHbIn
Kon, nepenaét ero B cpeny Arduino IDE, rge 3atem nporpaMmmy MOXHO KOppeKTUpoBaTb U
3arpy3uTb And BbinonHeHus Ha nnaty Arduino. C nomouwbto Ardublock n Arduino IDE y yya-
LLIMXCA NOSIBASIETCA BO3MOXHOCTb HEMOCPEACTBEHHOMO yNpaBreHns ABUratenamMm n gatyim-
kamun PobonnaTtdopmbl, MUHYS BU3yanbHyto cpeay Scratchduino.
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mopt Ne
YacToTa

MAODACE Ky H]

mopT Ne

YacToTa

MODACEKYH]

Puc. 2. lNpumep npoepammsi, cozdaHHoU 8 Ardublock

C oaHown cTopoHbl, NogobHOe BM3yaribHOE OPUEHTUPOBaHME Jierko ocBamBaeTcs Mno-
cne Scratch n ynpaeneHusa po6otom Scratchduino. C gpyron — yyawmmcsa 3aMeTHO nerye
pasobpatbCa B rotoBoM nporpammHom koge B Arduino IDE, creHepupoBaHHOM U3
Ardublock, noHATb CTPYKTYpy NporpaMmmbl U NOPSA0K €€ paboTbl, BHECTU B HEE MUCMpaBre-
HWA. OTO NOMoraeT NPUBbLIKHYTb K NPOeCCMoHarIbHOMY KOy Y OPraHUYHO NepenTun B Aanb-
HenLweM K NnporpaMMMpPOBaHUIO Ha Gornee BbICOKOM YpPOBHeE [7].

B ctapwwux knaccax n Ha yrny6neHHOM ypoBHE M3yYeHUs MHAPOPMATUKN yyalumecs
MOryT 3aHUMaTbCsl poboToTeXHUKOM Ha Gasde nnaT Arduino u3 komnnekta Scratchduino,
NOJSTHOCTLIO Nepenaa Ha TeKkCcToBoe nporpammupoBaHue B cpege Arduino IDE. Wnpokuin
BbIOOP 4ATYMKOB M KOMMSEKTYOLLMX NO3BONNT NPOEKTUPOBATb pasHOObpa3Hble YCTPOMUCTBa
1 MOAenu, pasBmBaTb HaBblKM TEXHWUYECKOrO TBOPYECTBA, MHTErPUPOBATL 3HAHNA U3 0bna-
CTM MHOPMATUKKN, MaTEMATUKN, PU3NKN U OPYTUX OUCLMMIIVH.

B 2016 yyebHOM rogy B om3anko-matemaTnyeckon wkone Ha 6aze CMONEHCKoro roc-
yAapCTBEHHOrO yHMBepcuTeTa Obinn co3aaHbl MMNOTHbLIE rPynbl N0 06pa3oBaTenbHOM po-
B6oToTexHuke onsa yyawmxcsa 5, 9—11-x knaccos.

Yyawpmecs 5-x krnaccoB 0CBOMIM OCHOBbLI paboThbl B cpeae Scratch n ynpasneHunsi pobonnat-
dopmon Scratchduino, Hayunnucb ynpaenaTb €€ ABVMKEHNEM, CHUMATb NOKa3aHUSA OAaTUYMNKOB.

Yyawmeca 9-11-x knaccoB Takke no3Hakomunucb ¢ PobonnaTtdgopmon u cpenomn
Scratch, nmu GbISIM OCBOEHbI TUMNOBLIE aNropuTMbl 06be3aa NPEeNATCTBUIA, e34bl MO KPUBO-
NMHENHOW TpaekTopun, e3abl No JIMHUK, NPOXOXAeHMs nadmpuHTa. OgHako OCHOBHOE BHU-
MaHue ObINo yaeneHo TEXHUYECKOMY KOHCTPYMPOBaHMIO UMGPOBLIX YCTPOMUCTB Ha Gase
nnatbl Arduino, nporpammupoBaHuio Anst Hux B cpege Arduino IDE ¢ ncnonbsosaHuem nna-
rmHa Ardublock.

MopobHyto nocrnegoBaTenbHOCTL Nepexofa OT NPorpaMMmnpoBaHMs rotToBoro poborta
K KOHCTPYMPOBaHMIO MPOTOTUMNOB YCTPOWCTB Ha 3aHATUAX POOOTOTEXHMKOW npepnaratoT
HO. BuHHuukmi n K. MNonsikos [8]:

1. 3HaKOMCTBO C BU3yanbHO-OPUEHTUPOBAHHOM Cpeaor nporpaMmmmnpoBaHns Scratch,
0CBO€EHME MHTepdenca, OCHOBHbIX anirOPUTMUYECKUX KOHCTPYKLMI (4—5-e Knacchbl).
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2. [MporpammuposaHne Pobonnatdgopmel Scratchduino B cpeae Scratch, geuxkeHue,
paboTa c gatynmkamu, NpoeKTHast AeATENbHOCTb (5—6-e Knacchbl).

3. 3HakomctBO co cpegon Arduino IDE, ynpaBneHve Po6onnatdopmon u3
Arduino+Ardublock (7—8-e knaccbl).

4. T[lporpaMmmMnpoBaHue MUKPOKOHTponsepa Arduin0 ¢ MCnonb3oBaHMEM nnarvHa
Ardublock, cbopka aneKkTpu4ecKknx CXem U MakeToB YCTPOMUCTB C UCMNOSIb30BaHNEM AOMNOJ-
HUTENbHbLIX KOMMNEKTyWmx (8—9-e Knacchl).

5. CamocTtosaTenbHOe NPoeKTUpOBaHME U KOHCTPyupoBaHue UMEPOBLIX Moaenen Ha
ocHoBe Arduino ¢ nporpammupoBaHueM Ha a3blke C++ B cpege Arduino IDE (9-11-e knacchl).

PacnpegeneHve no knaccam B AaHHOM crlydyae OOBOSIbHO YCMOBHO M 3@aBUCUT OT
Hayana uaydeHunst UHpopmaTUKM U NPOrpaMMMUPOBAHUS, YPOBHS LUKOSIbHUKOB, obecnedeH-
HocTu obopynoBaHneM. Takor cnocod npeactaBnsieTcs HaMm BrnosiHe 060CHOBAHHbLIM.

OnuncaHHbIM CNOCcOBOM MOXHO OpraHM30BaTh NIIaBHbIV NEPEXOA OT «AETCKOro» BU3Y-
anbHO-610KOBOro NPOrpaMMUPOBAHUS K «B3POCITIOMY» TEKCTOBOMY, OT UCMOMb30BaHUS O-
TOBOro yctponctea (Pobonnatdopmsl) Yepes NOHUMaHWe NPUHLMNOB ero paboTkl K co3aa-
HUIO COBCTBEHHLIX YCTPOMUCTB (Ha ocHoBe Arduino). [JononHUTENbHbIM HanpaBneHnem pas-
BUTUSI TEXHMYECKOrO TBOpYEeCTBa MOXeT cTaTb 3D-mofenvpoBaHue n NpoToTUNUMPOBaHME
YCTPONCTB C UCMNOSfb30BaHMEM COBPEMEHHbIX 3D-NpuHTEPOB.

CnepnyeT oTMETUTb, YTO ANs peanu3auumn nofHoro nnaHa paboTtel Heobxoguma pas-
paboTka obpasoBaTenbHOM NporpaMmmbl NO po6OTOTEXHMKE, y4eBHO-MeTOoaMYECKOro obec-
neyvyeHus Ons pasHbiX BO3PaCTHbIX 3TanoB..
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