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1. Kommniiekc 0CHOBHBIX XapaKTEPUCTHK MPOTrPaMMbI
1.1 IlosicHuTeabHAsI 3aMHCKA

HNuTerpupoBanHas cpena pa3zpaboTku Arduino - 3TO
KpoccIaTGopMeHHOe NPUIOXKEHHMe, BKIIoUarolee B cebs pemakTop Koja,
KOMITWJIATOP U MOAYJIb TIepeladyl MPOIIHBKY U ILIATY.

Cpena pa3paboTku ocHOBaHa Ha s3bIKe MporpammupoBanus C++ u
CIIPOEKTHPOBAHA I IPOrpaMMUPOBAHUS HOBHYKAMH, HE 3HAKOMBIMH OJIH3KO
C pa3paboTKOH MporpaMMHOTO 00ecIIeueHusl.

HononautensHas o0Iimeobpa3oBaTenbHas 00IIepa3BUBarolasl Mporpamma
«YMmHBIE OOoM Ha Arduino» maeT BO3MOXHOCTH OOYYalONIAMCS OCBOHUTH
OCHOBHBIE IIPHEMBl KOHCTPYUPOBAaHUS U TMPOTPAMMHUPOBAHUS YIIPABIIEMBIX
DJIEKTPOHHBIX YCTPOWCTB U IOJyUUTh HEOOXOIWUMBbIC 3HAHUS W HAaBBIKH IS
JaTbHEHINEH caMopealu3allud B 00acT WHXXEHEpUH, H300peTaTesibCcTBa,
HH(OOPMAIlMOHHBIX TEXHOJOTMH ¥ MporpaMMHpoBaHus. IIporpamMma «YMHBIMH
noM Ha Arduino» OpHWeHTHpOBaHA Ha PA3BUTHE TEXHUYECKUX CIIOCOOHOCTEM
00y4aromuxcs, BOCHUTAHWE WX II03HABATENBHONW aKTHBHOCTH, COIEHCTBYET
y4eOHO-IPO(PECCHOHANBHOW ~ MOTHBAallMKd  OOYYArOINMXCs, YTO II03BOJISET
NpuoOpecTH  YyBCTBO  YBEPEHHOCTH M YCIEIIHOCTH,  COIHAILHO-
IICUXOJIOTUYECKOe OJIaromoIydue.

IIporpamma uMeeT mexHuuecKyrw HanpaeneHHocmb. OOyUaroIIHecs B
xXonae 3aHITHH OCBaMBaIOT HHXXCHEPHO-TEXHUYECKHUE 3HaHHUA B obJsacTu
UHGOPMAIIMOHHEIX TEXHOJIOTHM, (HOPMHUPYIOT JIOTHYECKOE MEIIIIJIEHHE.,

OcHOBaHHeM I IIPOGKTUPOBAaHUS W  peajusallud  JaHHOU
o011epa3BUBAIOIIEeH IPOTPaMMEI CITYKUT HepeueHb C/1e0yIouiUX HOPMAMUBHBIX
NpPABOGHIX AKIMOE:

v Koncrurymmss ~ Poccmiickoli ~ ®emepanuu  (OpHHATA  BCEHAPOIHEIM
rojocoBaHuem 12.12.1993 ¢ wusMeHeHUSIMHU, OIOOPEHHBIMU B XOJe
obmmepoccutickoro roiocosanus 01.07.2020);

v’ Vka3 Ilpesumenta Poccuiickoii ®emeparmm ot 09.11.2022 Ne809 «O6
YTBEPXKIOECHUU OcHoB FOCY,I[apCTBeHHOI:‘I IIOJIUTUKHU IIO0O COXPaHEHUIO U
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YKPEIUICHUIO  TPAAUIMOHHBIX  POCCHUMCKHX  JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN»;

Vka3 Ilpesumenta Poccuiickoit @emepamuu ot 07.05.2024 Ne309 «O
HAIMOHAJIBHBIX LEJAX pa3sBuThsi Poccuiickoit Penepaunn Ha nepuon 10 2030
roza ¥ Ha nepcnektuy 1o 2036 rogay;

QenepanbHbli 3akoH OT 29.12.2012 Ne 273-@3 «O6 o00pa3oBaHuu B
Poccutickoii @eneparuny;

@DenepanpHblil 3akoH 0T 24.07.1998 Ne 124-03 «O6 OCHOBHBIX rapaHTHAX
npaB pebeHka B POy,

ITocranoBnenue I[lpaBurensctBa P® oT 26 mexabps 2017 r. N 1642 "O6
YTBEPXKIEHHH TOCYHApCTBEHHOW TmporpamMmbl Poccuiickoit ®Denepanuu
"Pa3Butre obpazoBaHus'";

KoHuenuus pa3BuTus OONONHUTENbHOTO oOpa3zoBaHus 1o 2030 roxa
(yrBepxneHa pacnopspkerueM I IpaBurensctBa PO ot 31.03.2022 Ne 678-p);
Pacnopskenue IlpaButensctBa Himxeroposackoit obmactu ot 12.09.2022 Ne
1057-p "O Mepax mo peanuzanuu KoHIENIWH pa3sBUTHS NOIOIHUTEILHOTO
obpazoBanus nereit 10 2030 roga B Hmkeropoackoit obnactu'";

[Tpuka3 MunucrepcTBa mpocserenuss PO ot 27 wrons 2022 r. N 629 "O6
yTBep)kIeHun Ilopsiika OpraHW3allié W OCYILIECTBIEHHUS 00pa30oBaTEIbHOM
z:e;nenmécm IO TOTIOJTHUTETBHBIM 00111e00pa3oBaTeIbHEIM IIPOrpaMMam '
ITocranoBnenue IlpaButensctBa P® ot 11.10.2023 N 1678 «O06
YTBEP)KICHUHM TIPaBHJI TMPUMEHEHUS OpraHU3allUusMH, OCYINECTBIECHHUS
00pa3oBaTeIbHYI0 AeSITeIBHOCTD, JIEKTPOHHOTO 00y4eHuUs, TUCTAaHIMOHHEIX
o0pa3oBaTeNbHBIX TEXHOJIOTHH TpHW  peanu3aluid  00pa30BaTEIbHBIX
IIPOrpaMm»;

[Tpodeccuonanbubiii crangapt «llegaror MOMOIHUTEIBFHOIO OOpa30BaHUs

JeTedl U B3pOCHbIX» (IprKa3 MUHHCTEpCTBA TPyda U COLMAIBHON 3aIUTHI



P® ot 22 centsiops 2021 r. Ne 6521 «O6 YTBEPXKIEHUHU IIPO(DHeCCHOHAIBHOTO
cTanfapTa «llexaror omoaHUTENBHOTO 06pa30BaAHHS NeTell 1 B3POCIIBIXY );

v' MeTomudeckue pEKOMEHIAIMM 1O CO3MAHUIO U (QYHKITHOHMPOBAHHIO
LEHTPOB  LH(poBoro obpasoBanust «IT-Ky6» (YTBEpKIEHBI IIHCHMOM
MunncrepcrBa npocsemenns Poccuiickoit @enepamuu ot 30 HOsI6ps 2023 T.
N A3- 1750/04);

v’ IuceMo Munnpocsemennss Poccum ot 29.09.2023 N AB-3935/06 "O
METOIUYECKUX pexoMeHanusax" (B™MecTe c "MeToaudecKkuMu
PCKOMEHZIALUAMH [0  (DOPMHUPOBAHMIO  MEXaHH3MOB  OOGHOBJICHHS
COZIePIKaHKs, METOJIOB U TEXHOJIOTUM 00yYEeHHS B CHCTEME MOMOJHUTEILHOTO
oOpa3oBaHus feTel...";

v IluceMo MuHECTepCTBa obpasoBaHus u Hayku P® ot 18.11.2015r. Ne
093242,  «O  wHampaBneHMH ~ MeTOMUYECKHX pEeKOMEHIauid 10
[IPOCKTHPOBAHUIO  JOMONHUTENBHBIX  OOINEpPasBUBAIONIMX  [IPOrPaMM
(BKJIIOYAs pa3HOYPOBHEBEIE )»;

v' Canutapusle npasuina CIT 2.4.2.4283-26 "CaHUTapHO-3THIEMUOIOTHUECKUE
TpeOOBaHMS K OpraHM3alWsIM BOCIHUTAHMS U OOyYeHHs, OTABIXA U
O3JIOPOBJIEHHS JE€TEU U MOJIOIEXH";

v JIOKaJIbHbIE aKThl 00pa30BaTeIbHOM OpraHu3alliH.

JononauTenpHas o01eoOpa3oBarenpHas ob11epa3BUBarOIas
nporpamMma «YMHeIE oM Ha Arduino» o6bemom 136 uacoB, paccunrana Ha
oOyd4arommxcs BO3PacTHOW karteropuw ¢ 11 mo 16 mer, u cocrour u3 4
paszenoB, B pe3yNbTaTe YCIEIIHOTO OCBOEHHUS KOTOPBIX, OOYyYarolfuecs
OBJIaZICIOT OCHOBHBIMHU IIPHEMaMH KOHCTPYHWPOBAHUS PEalbHO AEHCTBYIOIINX
MoOJieie poOOTOB IO pa3pabOTaHHON cxeMe U TI0 CO6CTBeHHOMy 3aMBICITy, a
TaK)K€ KOMIIBIOTEPHOW CpeoH, BKfouarolneit B cebs rpaduueckmil s3bIK
nporpammMupoBanus C ++.

Axmyaavnocmo  npozpammer.  Ilpumenenue Arduino, mo3BonseT

CYIIECTBEHHO IIOBBICUTHE MOTHBAIIHUIO O6yanOU_[I/IXCSI, OpraHu3soBaTh HX
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TBOPUECKYIO M HCCIENOBATENBCKYIO padory. B ornmume or LEGO pobotos,
KOTOpbIe COOMparoTcs U3 ONOKOB, DPOOOTOTEXHMKA Ha OCHOBE Arduino
OTKpEIBaeT OOJbIlle BO3MOXHOCTEH, Ille MOXXHO WCIIOJIb30BaTh IPAKTHUCCKH
BCe, YTO ecTh HoApyKamu. Llerbro ueronb3oBanusa Arduino sBiseTcs: OBlaJeHue
HABBIKAMY TEXHWYECKOT'0 KOHCTPYHPOBAHUS, 3HAKOMCTBO C 3JIEMEHTAMH PaJiio-
KOHCTPYMPOBAHHS, pA3BUTHE MENKOX MOTOPHKM, H3ydeHHE MOHATHH
KOHCTPYKIIMH ¥ OCHOBHBIX CBOMCTB (KECTKOCTH, IPOYHOCTH, YCTOHYHBOCTH),
HABBIK B3aUMOZeHCcTBHA B rpymme. Jletn paboTarorT ¢ MHKpocxeMoil Arduino u
Habopamu naT4uKoB. C MX MOMOLIBIO IIKOIBHHK MOJXKET 3allporpaMMUpPOBATH
po6oTa - YMHYIO MAllIMHKY Ha BBIIIOJHEHHE OTPeeNeHHbIX (yHKIHH.

IIpoznocmuunocmes TPOrpaMMBl 3aKIFOYAETCS B TOM, YTO OHA OTPaXXaeT
TpeGOBaHMs W AaKTyalbHble TEHJIECHIMM HE TOJBKO CETOAHSIIHEro, HO H
3aBTpALIHETO0 JHS, & TaKKe HMMeeT MeXIUCUUIUIMHAPHBIA XapakTep, HYTO
IIONHOCTBIO ~ OTpakaeT  COBpPEMEHHBIE  TEHIEHIMM  ITOCTPOCHMSA  Kak
JOIOJTHUTENBHEIX 00I1e006pa30BaTeIbHEIX 00IIEepa3BUBAIOIINX MPOTPaMM, TaK U
o0pa3oBaHus B LIEJIOM.

I[aHHa;f obpaszoBaTesbHast MporpaMMa BKIFOUaeT B Ce0s NOCTIDKEHUsI Cpasy
HEeCKONBKUX HAaIpaBlIeHHi. B mpoliecce KOHCTPYHPOBaHH:A, OOyYaroIIrecs
TOJIy4ar JOIOIHUTEBHBIE 3HAHMS B 00IaCTH 3JIeKTPOHUKH ¥ (PUIUKH.

Arduino mo3BosaT GBICTPO HAYATH KOHCTPYUPOBATh IIEPBEIE 3JICKTPOHHBIE
cXeMBI W HadaTh OOydeHMEe MporpamMMmupoBaHuio. Arduino NPOKIANBIBAIOT
MOCTHK MEXIOY HUIPYIICYHBIMU U PEAIbHBIMHU IMPOEKTaMH. C nx IIOMOIIIBIO BBI
CMOXeTe CO37aBaTh BIIOJHE padoTaloImye MPOTOTHIBI JOCTATOYHO YMHBIX
YCTPOMCTB, KOTOPBIE MOXHO HCIIONIB30BAaTh B PEAbHOM KU3HH.

ITpaxTHdeckas 3HAYMMOCTh Kypca 3aKiO4aeTcs B TOM, 4HTO OHA
cnoco6CTByef foylee YCIEITHOMY OBJ&JCHUIO 3HAHWUAMH M YMEHHUSIMH Hepes3
pa3BUTHE CAMOCTOSITENIFHOCTH OOYYarOIIUXCs M ONTHUMHU3AIMK CPEACTB H
METOJIOB 00ydeHUs.

Omauuumenbvnas 0COOEHHOCHIb NPOZPAMMbI 3AKIIOYAETCS B TOM, UTO

OHa fABJIAETCS IPAKTHKO-OpHeHTHpoBaHHOW. IIporpamMma «YMHBIA IIOM Ha
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Arduino» cocTaBleHa C yYeTOM TEHIEHIUH pasBUTHSA COBPEMEHHBIX
HH(QOPMAIMOHHBIX TEXHOJOIMM, YTO II03BOJIAET COXPAaHITh aKTyallbHOCTbh
peayM3aIuy JaHHOU IIPOrPaMMEL.

[TpakTU4yecKkue 3aHATHA II0 IPOrpaMMe CBS3aHBl C HCIIOJIL30BAHUEM
BBIUUCITATENILHON TEXHUKH: KOMIIBIOTEPOB U KOMIUIEKTOB Arduino. IIporpamma
OpHEHTHpOBAHA HAa MPUMEHEHHE SJIEKTPOTEXHMYECKHX M POOOTOTEXHUYECKHX
CPE/ICTB B )KU3HH YEIIOBEKA.

OCHOBHOW akKI[eHT B OCBOGHHM JaHHOW TIPOTpaMMBI JelaeTcs Ha
UCIIOIL30BAHHE IIPOEKTHON MESTENBHOCTH M CaMOCTOSTENIBHOCTH B CO3JIaHUHU
POEKTOB ¥  pOOOTOB, YTO IIO3BOJSAET TONYYUTh IIOJHOLCHHBIE H
KOHKYPEHTOCTIOCOOHBIe POLYKTHIL. IIpoekTHas NeATebHOCTh, UCIOIL3yeMas B
mporiecce OOydYeHHs, CIOCOOCTBYET Pa3sBHTHIO OCHOBHBEIX KOMIIETEHTHOCTEH
obyuaromierocs, a Takke obecrmedMBaeT CBA3b Ipolecca OOydYeHHST ¢
IPAKTAYECKON JESTENbHOCTH 32 paMKaMH 00pa3oBaTesbHOro —Ipolecca.
TBopuEcKOe, CaMOCTOSATETBHOE BHIIIONHEHHE IPAKTHYECKUX 3a[aHIM, 3a1aHNS B
(GopMe OIMUCaHUs TMOCTABICHHON 3aJaud HIIM IPOOJIEMbI, Tal0T BO3MOXXHOCTb
00yYaIONTIMCS CaMOCTOSTEIBHO BEIOUPATH IIyTH €€ PEIICHNUS.

Hanpaenennocme. 1lporpaMma IMeET TEXHHYECKYIO HATIPABICHHOCTE.

Axkmyansnocmb npozpammsl «YMHBI 1oM Ha Arduino» oOycroBieHa
HECKOJIBKUMHM 3HAYMMBIMUA (PaKTOPAMH:

PasBuTveM mUGPOBON OSKOHOMUKH H pPBIHKA TpyHa: COBPEMEHHBIE
paboTomaTeNH EeHIT KaHAWIaTOB, 00JIafalolX HaBBIKAMU IIPOrpaMMHUPOBaHHA,
paboTbl ¢  OSNEKTPOHHBIMM KOMIIOHEHTaMH W  TIOHHUMAaHUSA IIPUHIIKIIOB
QYHKIIMOHMPOBAHKS aBTOMATU3MPOBAaHHBIX cHCTeM. Kypchl poOOTOTEXHUKH
TIOMOTal0T (POPMHUPOBATE TAKKE KIIFOUSBbIE KOMIIETEHIUH.

ITomyasIpHOCTBEO ~ HANpaBlIeHWs  CpeAM  MOJIOASXKH:  HHTEpEC K
pOGOTOTEXHUKE W IPOEKTHPOBAHHUIO PACTET, OCOOEHHO Cpeid IOAPOCTKOB.
3aHATHSA CTUMYJIUPYIOT TBOPYECKUN IIOTEHIHANl, TEXHUYIECKOE MBIIUICHHE H
[IPUBHUBAIOT JIFOOOBE K SKCIIEPUMEHTAM M HCCIICTOBAHIIM.

Heo6xonumocTsro paHHEro dbopMupoBaHUsI TEXHOJIOTUYECKHUX




KOMIIETEHIIMM: 3HaHMS W HaBBIKM, MPUOOPETEHHBIE HA 3aHATHAX IO
pOOOTOTEXHMKE, 3aKTaIbIBAalOT OCHOBY I  BbIOOpa Ipodeccud B
IIEPCIIEKTUBHBIX obOmacTsax — paspaboruuk [IO, wuHKEHEP-DIEKTPOHILUK,
CIIEIWAJIMCT 110 MCKYCCTBEHHOMY MHTEJUICKTY W MAllTUHHOMY OOY4EHHIO.

[Tnpoxoit MIPUMEHUMOCTBEO TIOJTyYeHHBIX 3HAHWMH: yMeHUs,
chopMHpOBaHHBIE B Tpoliecce ocBoeHUsI Arduino, IPUroAATcs AETAM He TOJBKO
B yuebe, HO W B IOBCEIHEBHOW >XU3HH, IOBBIIIAS YPOBEHb TEXHOJIOTHYECKOTO
OCHAILEHHOCTH Oy IyIIUX TIOKOJIEHHUIA.

BricokuM crpocoMm Ha mporpammbl STEM-o00pa3oBaHus: CTPEMHUTEIBHOE
pa3sBUTHE  HAyYHO-TEXHMYECKOTO  Tporpecca  AUKTyeT  HEOOXOIMMOCTH
pacIiMpeHuss 00pa3oBaTeNbHOTO IIPOCTPAHCTBA B  CTOPOHY HHTETpaluu
€CTECTBEHHBIX HayK, TEXHOJIOTHM, NH)XEHEPUH U MAaTEMATUKH.

TakuM 06pa3oM, BHEIpPEHHE MPOrpaMMbl «YMHBIH moM Ha Arduino»
OTBeYaeT aKTyaJIbHBIM COIAATBHBIM IOTPEOHOCTSAM U CIIyXKUT Ba)KHBIM 3TallOM B
(GOpPMUPOBAHUHN TEXHUUYECKH ITOAKOBAHHOI'O IIOKOJIEHHS].

Ipoznocmuunocme npozpammel «YMHBIA oM Ha Arduino» 3aKIr04aeTcs
B e& CrOCOGHOCTH 5G(GEKTHBHO TOTOBHUTH OOyYalOUMXCI K OyIylwm
IpodeCCHOHATBHBIM BBI30BAM M U3MEHEHUSIM B 00pa30BaTeIbHOM MapaIurMe:

Tpenmel 1U(POBOrO MPOM3BOIACTBA ¥ MPOMBIIIIEHHOCTH: Arduino
OTKpHIBAET TIIyTh K OCBOCHHIO CIIOKHBIX HHXXEHEPHBIX KOHIIETITOB U
aBTOMATHU3ALMKA IIPOU3BOMCTBEHHEBIX IIPOIECCOB, YTO KpaifHe Ba)XHO B 3ITOXY
Nunyctpuu 4.0 ¥ TOBCEMECTHOTO BHEAPEHUS YMHBIX IIPOU3BOJICTB.

BEICTpOe pa3BUTHE TEXHOJIOTHMH MCKyCCTBEHHOTO UHTEIEKTa U MHTepHeTa
BEllle: 3HAHME OCHOB  MPOTPAMMHPOBAHUS  MHUKPOKOHTDOJUIEPOB U
B3aMMOJIEHCTBHsL ¢ CeHcopamu (opMupyeT 0asy IId OCBOSHHU: HOBEHIITNX
obnacTeit — Al, Big Data, Machine Learning u Apyrux MNEPCIEKTHBHBIX
HampaBJIeHNAN.

Wsmenenne TpeboBaHuit paboromarenei: paboToHaTeNsAM — HYIKHBI
CIIEI[MAIIMCTEI, CITOCOOHBIE OBICTPO OCBaWBaTh HOBBIE MHCTPYMEHTHI M TOJIXO/BI,

Tr'I0KO pearupoBaTb Ha H3MCHCHHUA TEXHOJIOTUM U OPHUCHTHUPOBATHCA B



r00aNbHBIX TEHIEHIMAX. Takue HaBBIKM DPa3BUBAIOTCS HMEHHO HA 3aHATHAX
POOOTOTEXHUKOIA.

Ilepexon K IepPCOHANU3UPOBAHHOMY O0OpPa30BaHMIO: BO03MOKHOCTE
WHIMBUYaBHOIO IIOJXOMAa U TBOPYECKOW caMOpeald3alldy depe3 paspaboTky
COOCTBEHHBIX MPOEKTOB, XapaKTepHas ISk KypCOB POOOTOTEXHUKH, IPHOIMIKACT
obpazoBaHue K HOBBIM cTaHmapTaM XXI Beka.

YKpemieHHe  HAlMOHANBHOM  TEXHOJOIMYECKOM 06a3bl:  BHeEIpeHHUe
I0NOOHOrO . BHUAA oOydeHus II03BOJISIET BEIPACTUTh IIOKOJIEHUE
KBTU(PUITUPOBAHHBIX KaJIpoB, CIIOCOOHBIX OJIEP)KUBATH
KOHKYPEHTOCIIOCOOHOCTh POCCHHCKOrOo OH3Heca W YKPEIUIATH OSKOHOMHUKY
CTPaHBI B yCIIOBUSAX MHTEHCUBHOI'O TEXHOJIOTHYECKOTO PAa3BUTHS.

Taxum o6pazom, BKIIFOUEHHE TpPOrpaMMbl « YMHBIM oM Ha Arduino» B
oOpasoBaTeNbHBIE IIPOIECCHl  O0ECIIEUMBAeT  JONTOCPOYHYIO TOTOBHOCTD
YYaCTHHUKOB K BBI30BaM LHGPOBON OMOXM M CO3MaeT MPEANOCHUIKA IS
YCTORYHMBOIO IPO(eCCHOHATLHOTO POCTA.

Omnuuumenvnaa ocobennocmos npozpammol «YMHBIA goM Ha Arduinoy»
ABIISICTCSl YHUKallbHAs HMHTErpalldsd TEOPUM W NPaKTHKH, HampaBlIeHHAas Ha
(DOpMHpPOBaHHE KOMIUIEKCHOTO MOAXOJA K PEIIEHUIO MEKEHEPHBIX 3ajad. JTa
IIporpaMMa IO3BOJISIET yHACTHHUKAM:

- OJTHOBPEMEHHO U3y4aTh (YU3UKY, IPOTPAMMHUPOBAHHUE U THU3AMNH;
- MoJy4yaTh TMPAKTUYECKHE HABBIKM KOHCTPYHUPOBAHHS U HACTPOUKHU
SJIEKTPOHHBIX YCTPOUCTB;

= pa3BHUBATh TBOPYECKOEC MBINIIICHHUE H YMEHHUE CTaBUTH 3KCIIEPUMECHTHI;

OCO3HABaTh  BaAXHOCTb  CaMOCTOSITENIFHOTO  aHallu3a W IIOWCKa
HECTaHAAPTHBIX PEIICHHH.

Kpome Toro, mporpaMma opHeHTHpOBaHa Ha aKTHBHBIH IIPOLIECC O3HAHHSL,
BOBJIEKass OOydYarOIIMXCsS B PEANBHBIN IIPOLECC CO3MAHUS W3NEIUN U peIleHwHs
[IPUKJIaJHBIX 3a7ad.

OTH OCOGEHHOCTH [eNaroT MaHHyH IIPOTpaMMy IPUBIEKATENLHON M

5Q(QEeKTUBHON KaK CpEeICTBO IOBHIMLEHNUS KBaTH(UKAIMKA OOYyJaloUMxcsd H



CTYZIEHTOB, (HOPMHPYS YCTOHUYMBBIM HHTEpPeC K HHXEHEPHBIM NPOMEccHsIM U
MOJIEP)KMUBAs BEICOKAM YPOBEHb BOBJICUEHHOCTH MOJIONEXHM B MHHOBAIMOHHBIE
cdepsl 1eATeTHFHOCTH.

Aopecam obwiepaseusaouieil npozpammel. JononHuTenbHas
ofIepasBUBaroIas porpaMma «YMHbIH 10M Ha Arduinoy» mpenHasHaueHa IS
oOyuaromuxcsa B BospacTe 11-18 jer 6e3 orpaHWdeHHi BO3MOXKHOCTEH
3M0pOBbs,  MPOSBIAIOIIMX  HHTEpEC K  YCTPOHCTBY  KOMIIBIOTEpA,
KOHCTPYHPOBAHUIO U IIPOTPAMMHUPOBAHHUIO.

Obvem obugepassusatowieit npozpammel. 136 akaneMUIECKUX JaCOB.

@Dopmbl  00yueHusa  OUHAT C  [PUMEHEHHEM  JUCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOIOTHIA.

Cpok oceoenuna npozpammesl. 1 yaeOHBIN TO/I.

Pesicum 3anamui. 3aHATHS TPOBOMATCS 2 pasa B HENENIO IO 2
aKaIeMHUYECKMX Yaca ¢ IepepsblBoM 10 MUHYT AJI MPOBETPUBAHUS ITIOMEIIEHUS U
oTzbIXa oOydaromuxcs. [IpogomKuTeIsHOCTD OJHOTO 3aHATHS — 45 MUHYT.

Ileoazozuueckan uyenecoobpasnocmp «YMuBIE moM Ha Arduino»
00yclioBIe€Ha' HECKONBKUMH Ba)XXKHBIMH ACIIEKTAMH, KOTOpBIE CIIOCOOCTBYIOT
Pa3BUTHIO KIIFOYEBBIX KOMIIETEHIIUM U Ka4eCTB COBPEMEHHBIX ITTKOJIHHUKOB:

- pa3BUTHE TEXHHUYECKOIO TBOpPYECTBA U  HHXXCHEPHBIX  HAaBBIKOB.
3HaKOMCTBO ¢ Arduino MO3BOJISET IIKOJBHUKAM OCBOMTEH IIPHHIMUIEI PabOTHI
SJIEKTPOHHBIX YCTpOﬁCTB, U3YyUUTh JJIEMCHTBI CXEMOTEXHHKH M OCHOBEI
IPOTPaMMHPOBAHUSA MHUKPOKOHTPOJIJIEPOB. JTO CIHOCOOCTBYET (DOPMHUPOBAHHIO
TEXHUYECKOM TIPaMOTHOCTM M IIOMOTaeT pa3BUBaTh KPEaTWBHOCTh, YMEHHE
CaMOCTOSTEIIEHO KOHCTPYUPOBATh U PEAIM30BLIBATH HIIEH.

- YKpEIUIEHHE MEXIIPeIMETHBIX CBsizeil. [IporpamMma WHTErpupyeT 3HAHUS
U3 DasHBIX INUCLUILIMH: (QU3UKH, MATeMaTHKH, MH()OPMATHUKH, TEXHOJOTUH H
nusaiina. OOydaromyecs y4arcsi IPUMEHSTh MOJyueHHbIE 3HAHWS Ha MPaKTHKE,
pelnas peaabHBIE 3aa4yH, YTO YKpPEIUIIeT MHTEpeC K Hayke W 00pa30BaHUIO B
L[EJIOM.

= IIPUBHUTHEC HAaABBIKOB HpOGKTHOfI ACATCIIBHOCTH. Pa6ora Haa TIMPOCKTaMH
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pa3BUBACT YMEHUS IUIAHUPOBATH NESITENBHOCTh, aHAIU3UPOBATh MOCTABICHHBIC
3a/1a4, UCKATh OITHUMAaJIbHbIE PEIIECHUs U OLCHWUBAThH IIOJIyYCHHBIA PE3yJbTar.
Ob6yuaromuecss TpUOOPETaIOT OMBIT KOJUIEKTUBHON pabOThI, KOMMYHUKAIIMH H
IIPUHATHS PELLICHUH.

- (opMHpOBaHHWE HABLIKOB AJITOPUTMM3AIMU U  MPOTPAMMHUPOBAHUS.
OcBamBasi co3manwe TmporpamMmHOro koma s Arduino, oOywaromuecs
pa3BUBAIOT CrOcOOHOCTH MBICITUTh JIOTHYECKH, BBICTPanBaTh
TTOCIIeIOBATENIbHOCTH IeHCTBUH 1 HaXOAUTh dQ(heKTUBHBIE Ty TH pelleHNs 3aaY.
OTU HaBBIKKU BocTpebOBaHBI B LUMDPOBOA SKOHOMHUKE U COBPEMEHHOU
npo¢ecCUoHaTBHON Cpee.

- MOIIEPXKKa IMIHOCTHOTO POCTa M MOTHBAIIUS K JalbHeHIeMy 00y4eHHuIo.
IIporpamMmma CTUMYIUpPYET O3HABATENbHYIO AKTUBHOCTS, IIOBBIIIAET CAMOOLIEHKY
netel Omaromapsi HOCTIKEHHIO KOHKPETHBIX Pe3yJIbTaTOB, BBI3BIBACT JKEJIaHUE
MPOMIOJDKATE W3y4YeHWe HOBBEIX TEXHOJOTHH M TpoQeccuii, CBSI3aHHBIX C
TEXHAYECKUMU CIIEUATBHOCTIMHU.

- oOecrieueHre MPEEeMCTBEHHOCTH o0Opa3oBaTelbHbIX ypoBHe#d. Kypcer
pO6OTOTeXHI/I£<I/I IIOMOTAIOT IUIABHO TEpeUTH OT HadaJlbHOM CTYIIEHHU
oOpa3oBaHMs K CpegHEMY 3BeHy, co3maBas (yHIAMEHT i1 NalbHEHIIEro
U3YUeHUs] ~ TPEIMETOB  €CTEeCTBEHHO-HAay4YHOro  LHMKIa W Pa3sBUTHA
podecCUOHATBHBIX MPEANOYTEHUN.

Takum o06pasom, mporpamMma «YMHBIH aoM Ha Arduino» dBngeTcs
3G GEeKTUBHBIM WHCTPYMEHTOM IIearOTHYeCKON IMPAKTUKH, CIIOCOOCTBYIOILIMM
TrapMOHUYHOMY pPa3BUTHIO peOeHKa, aJalTalid K COBPEMEHHBLIM pealusaM H
MOATOTOBKE K OyayIe#t mpodeccumu.

Ileoazozuueckas yenecooOpasHocms NPOZPAMMbL 3aKIIOYACTCS B TOM,
4TO OHa ﬂBnﬁeTCﬂ IIEJIOCTHOM M HENpEpBIBHOW B TEYEHUU BCEro Ipollecca
00y4eHHs], ¥ IO3BOJIIET OOYYaroONIMMCsl IIar 3a IaroM pacKphelBaTb B cebe
TBOpPYECKHE BO3MOXXHOCTH W CaMOpealli30BaThCsi B COBpeMEHHOM Mupe. B
mpollecce KOHCTPYHPOBAHHUS ¥ IPOTPaAaMMUPOBAaHMS, OOydaroliuecs IIOaydaT

JOIIOJIHUTCIIBHOC o6pa303aHHe B o0macTu (pI/ISI/IKI/I, MCXaHHUKH, JJICKTPOHUKH H

11




uHpopMaTukd. Arduino na€T BO3MOXHOCTH OOYYaroIMMCS OCBOUTH OCHOBHBIE
IpUEMBI KOHCTPYUPOBAHUS M IPOrPaMMUPOBAHUS YIIPABISEMBIX 3JIEKTPOHHBIX
YCTPOHUCTB W TIONYYUTH HEOOXOIWMBIC 3HAHWS W HABBIKM [NJIS JalbHEHUIIeH
camMopealu3aliy B 00JIacTH WH)XXECHEPHH, U300peTaTenbcTBa, HHPOPMAIIMOHHBIX
TEXHOJIOTUH U TIPOrPaMMHUPOBAHUS.

Mecmo npoeedenusa 3anamui: 606650, Huxeropoackas obmacTe, T.

CeménoB, yi1. Mas, 1.27, ka6. Ne 305.



1.2 Ilens ¥ 3a7a4u NPOrpaMMBbI

Ilene  npocpammer -  QopMHUpOBaHWE  HMHKEHEPHO-TEXHUYECKUX
CIOCOOHOCTEeM y oOydaroumuxcs Ha OCHOBE KOHCTPYHMPOBAHHsA, OBJIaJEHHE
IpHeMaMy [IPOrPAMMUPOBAHUS MTOCPEICTBOM PabOTHI C KOMIIBIOTEPHOU CPENIOH,
BKJIFOYAIOIIENB ce0s A3bIK IporpaMmuposanus C++.

Jlist yCIemHoN peannu3aliyl MOCTABICHHON 1€ HEOOXOIUMO PEIIUTE P

00ydJaroIuX, pa3BUBAIOIINX U BOCIIUTATENBHBIX 3a1a4:

Oobyuarwujue:
—  ¢opMHpoBaHUEe KOMIIETCHINH, HEOOXOIUMBIX IIPH paboTe C SIEKTPOHHBIMHU
KOMITOHEHTaMH, yCTPOHUCTBAMHU U IIpUOOpaMH;
—  o0yuWTh MpUHIIUIIAM COOPKU CXEM Ha MAKETHBIX IIJIaTax,
—  0OyYHTH IPUHIIUIIAM PabOThI C U3MEPHUTEIHHBIMU IIPUOOPAMH;
—  00y4YdTh TpPHUHIUINAM paboThl C aHANOTOBEIMUA M IU(POBBIMH JaTYMKAMHU,
HCIIOJIHUTEIIFHBIMH yCTPOUCTBaMH;
—  00y4HTh OCHOBaM IpOTrpaMMUpOBaHus B cpene Arduino;
—  opraHuzanus pa3paboToK TEXHUYECKUX IIPOEKTOB.

Pa3eueéuomue:
—  pa3BUTHE JIOTHUECKOTO MBIIIUIEHUS U TEXHUYECKUX HaBELIKOB,;
—  IpUMEHEHHE Ha IIPaKTUKE TEOPETHYECKUX 3HAHUM;
—  pa3sBHUTHE HABBIKOB pabOTHI C Pa3THYHBIMKU HCTOYHUKAMU UH(MOPMALIUH;
—  pasBUTHE yMEHHs CaMOCTOSTETbHO WCKaTh, H3BIEKaTh, OTOMpPAThH
HEOOXOIUMYIO IIsI pellieH s yueOHBIX 3a/1ad HH(OPMAIIUIO;
—  pasBUTHE TPYIOBHIX YMEHWH W HABBIKOB, yMEHHE IUIAHHPOBATh DPaboTy,
MpeIBUACTH Pe3yIbTaT U JOCTUTATh €T0.

Bocnumamenwvnoie:
—  BOCIHUTBEIBaTH HUPPOBYIO KyJIbTypy IpH paboTe ¢ IJI00AIbHOM CETHIO
WNuTepHerT;
—  OCBOEHWE TPUHIIMIIOB YECTHOCTH, CIIPAaBEIJIMBOCTH M OTBETCTBEHHOCTH B

yueOHOU U MPOEKTHOU AesITEIbHOCTH;



—  O3HaKOMJICHHE C KIFOYEBBIMU OTKPBITUSMU B MHPOBOH U OTE€YECTBEHHOMU
MCTOPHU TU3alHA U MX CBA3BIO C TEXHOJIOTHYECKUM IIPOTPECCOM;

—  YCTaHOBKa Ha COJIMIAPHOCTh M B3aUMOIIOMOIIL IJONEH B POCCHHACKOM
o01IecTBe, TONNEPKKY HYXKIAIOMUXCA B TOMOLIH;

—  YBaXeHHe K Tpydy, pe3yibTaTaM Tpyla (CBOEro W MApPyTrHX JIOAeH), K
TPYIOBBIM JOCTIIKEHMSIM CBOMX 3€MIIIKOB, POCCHUHCKOTO Hapoja, KeJaHWus Hu
CIIOCOOHOCTH K TBOPYECKOMY CO3UAATEIBHOMY TPYIy B IOCTYIHBIX II0 BO3PACTY
COLIMAJIBHO-TPYAOBBIX POJIAX;

—  OpHEHTaIlMs Ha OCO3HAHHBIM BEIOOP Chephl MpohecCHOHATBHBIX UHTEPECOB,
IpO(ECCUOHATIBHON NEATECIBHOCTH B POCCHHUCKOM OOIIECTBE ¢ YYETOM IHYHBIX
YKH3HEHHBIX INIAaHOB, IOTPEeOHOCTEH CeMbH, OOIIECTRa;

—  Dpa3sBUTHE II03HABATEJIbHBIX WHTEPECOB B pa3HBIX O0O0JACTSIX 3HAHUI,
IOPEJICTABIEHUH O COBPEMEHHOW HaydyHOM KapTWHE MHUpa, JOCTHIKECHHSIX
POCCUMCKOM U MUPOBOM HAYKH M TEXHUKH;

—  (dopMHpOBaHHE TIOHHUMAHUsI 3HAYEHWsS HAYKM M TEXHHUKA B IKU3HH
poccuiickoro oOIecTBa, TyMaHUTAPHOM U CONHANbHO-3KOHOMHUYECKOM Pa3BUTHH
Poccun, o6ecﬁequHH 6e3onacHoctu Hapona Poccum u Poccuiickoro rocynapcraa;
—  Da3BUTHE HABBIKOB HAONIOJCHUM, HAKOIUIEHWS W CHUCTEMATH3allMH (PaKTOB,
OCMBICJIEHHSI OIIBITA B pPAa3HBIX OOJACTSAX IIO3HAHWS, B UCCIEI0BaTEIhCKON
JeATEeNbHOCTH,

—  Pa3BUTHE HABBIKOB KPUTHYECKOTO MBIIUICHUS, OMpeeeHuss JOCTOBEpPHOU
Hay4HOU MH(pOpPMaIIUU U 000CHOBAHHON KPUTHKH aHTHHAYYHBIX IIPEICTaBICHHH;
—  BOCIOHMTaHHe Y4yBCTBa I'OPIOCTU 3a COBpEeMeHHbIe NOoCTkeHus Poccuu uepes

BU3YaIIU3AIIHMIO €€ YCIIEXOB.
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1.1.2 ConepxxaHue y4eGHOI0 IJIaHa

Pa3zxen 1. Beenenne Moay.an «3HakomeTBo ¢ Arduinoy» (14 gacos).

Teopusi. Ilpasuna noseneHus oOydarolMXcs. BBOMHBIA HHCTPYKTax.
WMuctpykius mo Th, I1b. Mrpa «3raxomctBo». [Tpesentamus ITJIJ1. VerpoiicTso
Komnerorepa. Ornepanuonnas cuctema Windows u  HaGop CTaHIApTHBIX
nporpamm. Hto Takoe snektpudectso? [lepBoe momkmodenue miatsl Arduino
KOMITBIOTEPY, TIPUHIIUIT paOOTEI M yCIOBHEIE 0003HAYEHHS PaTHOIEMEHTOB.

Ilpaxruka. IlepBas ycraHoBka mpaiiBepos s miatel Arduino. ITepBorit
IIary 1o UCIOJb30BaHHUIO IIporpaMMHoOro obecrnedernus Arduino IDE. Urenue u
cOOpKa AIEKTPUYECKOM CXeMBL: «MasdoK».

Pasnmen 2. Munu-npoextsi ¢ Arduino (90 yacos).

Teopusi. Yto Takoe anroput™M B pobGOTOTEXHWKE. BHABI alropUTMOB:
NVHEWHBIE, pa3BEeTBIAIOINMECS U HUKIudeckwe. Ilmara Arduino, kak
[I0JIb30BaThCS 1aThOpPMOii: YCTPOUCTBO " IIpOrpaMMUPOBaHHE
MHKpoIporieccopa Ha a3blke C++. YcTpoHCTBO Mbe30u3Iydareleil, Ha3HaYeHe
npoueaypsl void setup u void loop, a Taxke coiicTBO QyHKIME tone () B A3bIKE
C++. ludposele u aHamorossle BeIX0ABl Arduino, em oTnmdaercss mudpoBoi
CUT'HAJI OT aHAJIOroBOro curHana. Onepatopsr int u if B s3sike C++. AHanOroBsle
BBIXOZIBI C «IIMPOTHO HMMITyJIbCHOW MOMyJsiuei» Ha 1miate Arduino.
VYCTpOHCTBO M pacIIMHOBKA ITOJHOI[BETHOTO (RGB) cBetonmoma. AHanorossle
noptel Ha 1wiate Arduino A0-AS. ITpuHIMI paboTHl aHAIOroBEIX MOpToB. Kak
IIOJKIIIOYUTE NAaTYMK K aHaioroBoMmy nopty Ha Arduino. Komanner Serial.begin
u Serial.print B s3plke mporpammupoBanus C++. Ilpusnum  paGoTsl
IOy IPOBOJHHUKOBEIX IIPUOOPOB U (HhOTOPE3UCTOPHOM aBTOMATHKHK. THII JaHHBIX
unsigned int B s3pike C++. VYCTpolicTBO W Ha3zHAYeHHE TPAaH3UCTOPOB.
IIpuMeHeHHEe TPaH3UCTOPOB B pOGOTOTEXHHKE.

IlpakTnka. Hanucanwe NUHEHHBIX, Pa3sBETBIAIOIMXCI U IUKIHYECKUAX
anmroputMoB. (COOpka cxeMbl ¢ MHTalIIUM cBeToguonoM Ha Arduino,
NbE30U3yYaTeseM, MPOrpaMMHUpPOBaHME  MHUKporporeccopa «CBetodopy.
C6opKa BHCKTpI/IT{eCKOﬁ CXEMBI U3 OBYX CBETOOHOOOB, IIJIaBHOC PCTyJIHpPOBaAHHUEC
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SPKOCTH CBEUEHHUS CBeToAuonoB, mnoxakimouenne RGB  cBeromuon u
ucronb3oBanue nupekTuBsl #define B s3b1ke mporpammupoBanus C++. COopka
DIIEKTPUYECKOW  CXeMBI CBETWIBHHKA C  yIOpaBIsIeMOW  SPKOCTBIO  OT
TOTEHIIMOMETpa Ha MaKETHOM Iiate. Hamucanue ckeTua Ui BBIBOJA [TOKA3aHWM
TaT4ydKa TPOTEUKH BOJBl Ha CepHMHBIA MoHHTOp moprta Arduino. COopka
AIIEKTPUUECKON CXEeMBI CBEeTHJIbHUKA C aBTOMAaTUYECKUM BKIIFOUEHHUEM, a TAKXKe C
aBTOMATHYECKUM H3MEHEHHeM SpKocTH cBerommona. COopka 3JIeKTpHUYecKOn
CXeMBl C HCIIOJIb30BAaHUEM TPAH3UCTOPOB. YUTeHWe u cOOpKa pasIUYHBIX
ANIEKTPUUECKUX CXeM Ha ApAyWHO C TOCIEeAyIOMKAM IIPOrpaMMHUPOBAHUEM
MUKpOIIpolieccopa.

IIpomexyTouyHasi aTTecTanHs.

Paznen 3. dnemenThbl yMHOro o0bekTa (14 yacos).

Teopus. IlpuHnun paboThl, yCTPONCTBO cepBompuBoia. llomxmrodeHnue
LCD pucnnes x ApayuHo. @yHkuus while, int B si3pIke NporpaMMHUpPOBaHUS
C++. AmnanoroBele mopThl Ha miate Arduino AO0-AS. Ilpunnun paboTsl
aHaJIOTOBBIX MOPTOB. [logKITFOYeHHe MOHUTOpA TTOPTa M OTIpaBKa [TOKa3aHUM Ha
KOMITBIOTEp ¢ Apayuno. Ycrpoiictso garurka DHT11.

IlpakTuka. IlpoBeneHuwe pazmUUHBIX SKcIepuMeHTOB: «KHOMOUHBIHA
IepeKtouaTeNby, « CBETUIIBHUK C KHOIIOYHBIM yIIpaBiieHueM». Utenne u cOopka
Pa3IUYHBIX ~ DBJEKTPUUYECKUX CXeM Ha  ApAyMHO C  IOCIELYIOIIUM
IpOrpaMMHUPOBaHUEM MUKPOIIpoIIeccopa.

Pa3nean 4. IlpoexTHas aesaTeabHOCTH (14 yacoB).

Teopusi. BBeneHre B MPOEKTHYIO AESITENEHOCTE.

IIpaktuka. Co3maHWe aBTOHOMHOTO YMHOIO YCTPOMCTBA «YMHad
OCTaHOBKa», « YMHas TEILIUIaY, « YMHAs KBApTHPa», « Y MHBIN 3arOpOIHBINA TOM»
U WX 3aIuTa B BHJIe TTpoekTa. UTeHne U cOOpKa pa3NIuyYHBIX JIEKTPHIECKUX CXEM
Ha ApIYyWHO C MOCIeAYIOUM TPOrpaMMHUPOBaHIEM MUKPOIIpOLIecCcopa.

HTorosas arrecranus.
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1.4 Ilnanupyemble pe3yJabTaThbl

Ilo 3aBeplIeHMM HpPOrpaMMbl OOydaroIMecs MOCTUTHYT —CIIEIYIOIIHX
IUTAaHUPYEMBIX PE3yIbTaTOB:

Obyuarouwue:
—  chopMHpOBaHbI KOMIIETCHLINU, HEOOXOAUMBIE TIpU paboTe C 3IEKTPOHHBIMHU
KOMIIOHEHTaMH, YCTPOUCTBAMH U MPUOOpaMHU;
—  3HAOT NIPUHIUIEI COOPKHU CXeM Ha MaKeTHBIX IIIaTax;
—  3HAKOT IPUHIUIEI paboThl C U3MEPUTETHHBIME TPUOOPAMHU;
—  00yd4eHBI NpHHIMIAM pabOThI C AHAJIOTOBHIMH U NU(DPOBBIMU ATUUKAMH,
UCIIOJIHUTEIFHBIMHU YCTPOUCTBAMU;
—  chopMHpOBaHb! HABBIKH MPOTPaMMUPOBaHUs B cpefie Arduino;
—  pa3pabaThIBalOT TEXHUYECKHUE MPOEKTEI.

Pazeusarowiue:
—  PAa3BUTO JIOTHYECKOTO MBIIUIEHUS U TEXHUYECKUX HaBBIKOB;
—  IPUMEHSIOT Ha MIPaKTUKE TeOpeTUIeCKUe 3HAHMS,
—  Pa3BUTHI HaBBIKU pabOTHI C Pa3TUIHBIMUA UCTOYHUKAMH HH(POPMaIINN;
—  YMEKT CAMOCTOSTENBHO WCKaTh, U3BIEKaTh, OTOMPATH HEOOXOIUMYIO IS
peleHns y4eOHbIX 3a1a4 HHGOPMAITHIO;
—  pasBUTHI TPYIOBBIE YMEHHS W HaBBIKA, YMEHHE IUIaHUPOBaTh pPadoTy,

IPpEABUACTE PE3YJIbTAT U AOCTUTATh €I0.

Bocnumamenoshsie:
—  TATPUOTHYECKOE BOCIUTAHUE U IpaXkIaHCKas MO3ULINAS
—  pa3BUTHE [IO3HABATEJIbHOW AaKTUBHOCTM W HHTepeca K HU3YUYEHUIO
MH)XEHEPHBIX HayK ¥ WHPOPMATUKH
—  (QopMHpoBaHHE HABBIKOB COTPYIHUYECTBA U KOMMYHHUKAIIHH
—  BOCIHTaHUE OTBETCTBEHHOCTH U JUCIHUIIIUHUPOBAHHOCTH
—  3CTETHYECKOE BOCIUTAHUE U TBOPUYECKOE MBIIILICHHE.
BocniuratenpHble pe3ysbTaThl HaIpaBI€Hbl HAa BCECTOPOHHEE pa3BUTHE

pe6eHKa, HHTErpanuio IMOJIYHUYCHHBIX 3HAHWM U HaBBIKOB B peaIbHYIO JKU3Hb, 4
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TAaK)kKe Ha IOATOTOBKY OyAylIWX WHXXEHEPOB, YYEHBIX M KPEaTHBHBIX
poheCCHOHATIOB, BOCTPEOOBaHHBIX 0OIIECTBOM M FOCY JaPCTBOM.

BocrmrarenspHas KOMIIOHEHTa peanu3yeTcs depe3 (OpMUpOBaHUE aKTUBHOU
YKM3HEHHOH IIO3UITMH, OepeXHOr0 OTHOILLEHUS K pe3ylbTaTaM CBOEro Tpyda W TPyIy
IPYTHX, YB&XEHUS K OKPYXKAOUMM JIOMIM M IpHpoze. Baxna mommepikka
UHWLUATHBEI, JOBEPUs K COOCTBEHHBIM CHJIaM U JKEIaHWS Da3sBMBATBCS JabIIIe.
IIporpamma HallelieHa TOMOraTh pebeHKy PacKpbITh IIOTEHIHAN, PACIIIUPUTE KPYTO30P
¥ 32JI0XKHUTH (yHIAMEHT OCO3HAHHOTO BOCIIPHATHS OKPYKAIOIIEH JeUCTBUTEILHOCTHL.

[TnaHupyeMBble pE3yJbTaThl OXBATHIBAIOT ILIMPOKMH CIEKTp KOMIETEHIIWH,
3HAUUMEIX KaK U YCIEITHOM yd4eObl, Tak ¥ A IIOJHOLEHHOW COIMATU3aliH

peOeHka B 001IeCTBe.
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2.2 YcaoBus peajiH3aliii NPOrpaMMbl
Mamepuanvro-mexnuyeckoe obecneuenue
Tpebosanua Kk nomeuw,eHuIo:
- oMelleHre Ui 3aHATHH, oTBevaromnne TpeboBaHuaM Canllum s
yUIpeXKIEHUM TOTOIHUTENIFHOrO 00pa3oBaHus;
- KaueCTBEHHOE OCBELIEHHUE,
= CTOJIBI, CTYIbSI IO KONMMYeCTBY oOydarormmuxcs W 1 pabodrM MeCTOM I
nefarora.
Obopyoosanue:
= 6a30BBI KOHCTPYKTOp IS CO3/[aHHs MaHUILy IIIMOHHEIX yeTpoticts Hobot 1
— 5Smit.;
- ManuITyIsTop Hobot 2 ¢ KOMILTEKTOM TeXHHYECKOTO 3peHus — 5 MIT.;
- MaHuIyITop Hobot 3 ¢ KOMIIEKTOM TeXHHYECKOTO 3pEHMS — 5 IIT.;
- MEIIIIb KOMITbEOTepHast — 11 mT.;
- HOyTOYKM — 11 mT.;
- IPOEKIIOHHOE 060pyI0BaHue (MHTepaKTHBHAS TaHens) — 1 mT.;
= MarHHTﬁo-MapKepHaﬂ mocka — 1 mT.;
= (GIUITIapT MarHUTHO-MapKepHbIH — 11T,
Hugpopmayuonnoe obecneuenue:
- SIEKTPOHHBIN KOHCTPYKTOP «3HATOK»
- nporpamMMmuoe obecriederne Arduino;
— OC Windows 10;
Kaopoesoe obecneuenue:
IIporpaMMa peanu3yeTcs IIeJaroraMu TOIOJHUTENLHOIO O00pa3oBaHUA —
XynsxoseiM Hukonaem CepreeBudeM.
[Tpy peanw3aliyd NpOrpaMMBbl IPYI'MM MEIaroroM CTOMT Y4YHTBIBATh, 9TO

[earory HeoOGX0IMMO TTO3HAKOMHUTECS C TeXHOoruek o6ydenus Arduino.




2.3 @opmbl ATTECTANHH H OLCHOYHbIE MATEPHAIBI

Cucrema  OTCHEKMUBAHMS  PE3YJIbTATOB, OOydYarOIIMXCA  BBICTPOEHA
cleayoummM 00pasoM:

- OTIpE/IC/ICHHE HAaYaJIbHOTO YPOBHS 3HAHKM, YMEHHHA U HABBIKOB;

- TEKYLIHAA KOHTPOJIb,

- MIPOMEKYTOYHAS aTTeCTALNs,

- UTOTOBAsA arTecTalysl.

BxonHag [MarHoCTHKAa IO TiporpamMme «YMHBIA moM Ha Arduino»
OPOBOAUTCA B HAyale OCBOEHMS IPOrPaMMBI € [LEJIbI0  BBIABJICHHUSA
MEPBOHAYAILHOTO YPOBHS 3HAHUM, YMEHHUH 1 HABBIKOB.

Texkymuii KOHTPOJIb OCYIIECTBIAETCS MyTEM HAOIIOACHHUSA, ONpENeIeHU]
KauecTBa  BBIIOTHEHWS  3a[aHWAM, OTCIEKUBAHWA  [UHAMUKH  Pa3BUTHSA
obyuaromerocs. CriocoObl IPOBEPKU YPOBHS OCBOCHUS TEM: OIPOC, BHIIIOJHEHHE
yIpaXHeHH}, HAOF0JEHIE, OLIEHKA BBITIOJIHEHHBIX CAMOCTOATENBHBIX Pa0oT.

[TpomexyTodHass AarTecTalysi - TMPOBOJUTCA [0 HMTOramM OOydYeHHs 3a
MIOJIyTOJIHE.

K mpoMe)xyTOUHOM arTecTalid JAOMYCKAlOTCAd BCe OO0ydYaromIHecs,
3aHUMAIOIIHAECS IO JOTOJHUTEIBHOA 001e00pa3oBare/lbHOM MporpaMMe, BHE
3aBHCHUMOCTH OT TOTO, HACKOJIbKO CHCTEMAaTU4HO OHHU IOCEIAIN 3aHATH.

CucreMa WTOrOBOM aTTecTallMM 3HAHWMM W yMEHUH 00yd4arommxcs,
MIPEJICTABJSIETCS B BUJIE 3ALIUTHI IIPOCKTA.

Wrorosas arrecramuss B (QOpME 3aUIUTHl IPOEKTa O0y4aroIuXCcs
onenmnBaercano 100-0amapHOM MKaie, KOTopas NEPEeBOANUTCA B OOUH U3 YPOBHEM

0CBOEHUA 00pa3zoBaTe/IbHOM NPOrpaMMBbI, COIVIACHO Ta0JIMLIE 3:

Tabnuya 3
banasl, HaOpaHHbIe 00y4arOIUMCS Yposenn
OCBOEHHS
0-30 6annos HU3KUN
31-70 6amnoB cpenHuit
71-100 6annos BBICOKHH




Kpumepuu oyenku npoexkma:

Tabauya 4.

Ne Kpurepnii Onucanue MaxcumMaJib
HbIH 0aJut

1. | AKTyasbHOCTE U Hackonbpko paboTa MHTEpECHA U aKTyaJIbHOCTh B 10
1eJIeCO00pPa3HOCTh MPAKTHIESCKOM HJIA TEOPETHYECKOM IIIaHe?
BBIOPaHHOM TEMBI Hackosbko pabota sBsieTCs HOBOH? 7
TBOpUECKOro npoekra | [enecoobpa3sHOCTs BEIOPaHHON TEMBI IPOEKTA?
2. | Teopetutieckas CtpyKTypa BbIIEpXKAaHA B paMKax TBOPYECKOIO 10
LIEHHOCTh MIPOEKTA 110 TEXHOJIOTUHI
OCTETUYHOCTH BBIIOJIHEHUS 10
3. | [IpakTuueckas OpurnHaJbHOCTh ¥ HEOBTOPHUMOCTE MOJCIIH. 12
neHHocTh (KauecTBO | AKKypaTHOCTH ¥ IPO(ECCHOHATI3M 10
TTPOEKTHOH paboThl) BBITIOJIHEHHOH MOJEIIH.
4. | KauectBO mpoekTa Croeobpaswe Mpe3eHTaIMH, HHTEpecHas popMa 12
MIPEACTABJICHHS, HO B PaMKax JEJIOBOIO CTUJISL.
Co0TBETCTBHE CTPYKTYPBI IPE3EHTAIIMH IIPU 12
33l TE TBOPUECKOTO MTPOEKTA, JTOTUYHOCTD,
[I0CJIEI0BATEIIFHOCTS, (hopMa MaTepraia
COOTBETCTBYET 3a/lyMKE, TEKCT JIETKO
BOCIIPHHHUMAETCS, 0TCY TCTBHE I'PaAMMAaTHYECKHX
OIMOO0K, CTUJIb PEUH.

5. | KOMIIETEHTHOCTH JIOKIauUK U3BACHSETCS SICHO, ITOHATHO, YMEET 10
yYaCTHHUKA ITPU 3aMHTEPECOBATH Ay AUTOPHIO, 00paLIaeT
3amuTe paboTsl BHMMAHUE Ha TJIABHBIE MOMEHTHI B paboTe.
YeTkue MPEACTABJICHUS O IIEJIX PaboTEL, O
HAITPABJICHUSX €€ PAa3BUTH, KPUTHIECKAS

OIIEHKA Pa0OTHI M Oy UEHHBIX PE3YIIHTATOB.
JlokaIuuK BhIAEPIKall BPEMEHHBIE PAMKH 7
BBICTYILICHHS U YCIIEN PACKPBITE OCHOBHYIO CYTh
paboTs (5-7 MUHYT).

JIOKJIaIYMK CMOT apry MEHTUPOBAHO OTBETUTh
Ha 3aJaHHBIE BOTIPOCHI JIMOO ONPENENUTE
BO3MOJKHBIE [Ty TH MTOUCKA OTBETA HA BOIIPOC.
Ecia npoexT rpyImmnoBoi — TO BOIPOCHI
3aar0TCS HE TOJIKO HOKIAI4HKy, HO K
OCTaJIbHBIM aBTOPaM IIPOEKTA.

Pe3ynbTaThl 3aIMTHl [POEKTa OLEHHBAIOTCS (POPMUPYEMOW KOMHCCHEH.
Cocra KOMHCCUM (HE MeHee 3-X 4eNOBEK): Mmeaaror (B 00s3aTelbHOM MOPSIKE),
aIMHHHICTpAIAS y4eOHONM OpraHm3anyy, NPHBETCTBYyeTCa mpusieueHue IT-
npodeCCUOHANIOB, PEICTABUTENEH BBICIINX U APYTUX YUCOHBIX 3aBS/ICHUN.

®opMbl  MPOBEACHMS  3alIUTBl  MPOEKTa  COOTBETCTBYIOT — pa3ieiiaMm
JOIOIHUTEIBHON 00111e06pa30BaTeabHOM 00IIEpa3BUBAOIIEH TIPOrPAMMBI, LEJIIM
u 3amadam LleaTpa nudposoro obpasoBanus aetelt «IT-Kyo».
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2.4 MeToauueckoe ooecrneyeHHue

HepequL MaTepHuajoB, KOTOpBIE II€Haror HMCHIOJB3YET IIpH peallu3alluu

IPOTPaMMBL:

PaGouas mporpaMma 1 KaneHpapHo-reMaTuyeckoe mianuporanue (KTII);
[ 1naHBI-KOHCIIEKTEI/ TEXHOJIOTMIECKHE KapThl 3aHATUH ((opmar 2x45 MUH);
JnmaxkTuuecKkue KapTOUKU 3aaHUM;

PaGoune IHUCTHI TSI TPaKTHIECKUX padoT;

[IpesenTanuu (caaiapl) MO KIFOYEBBIM TEMaM;

Kontpons (BxomHOH onpoc u T.1.);

YeK-TUCT BLINONHEHMS MPAKTHYECKOd paboTl M JHUCT HaONIONEHUS

rejiarora;

WHcTpyKuuy mo ycragoske I10;

}KypHELH IMOCeIaeMOCTH U BEAOMOCTh OLICHHUBAHUA,

ITIOCOOHS IJIsI TIOATOTOBKY II€OAaroroB I10 HAIIPAaBJICHHULO,

PYKOBOACTBO II0 IKCILTyaTallun O60pYﬂ0BaHI/I${ U KOMIUICKTYIOIUX

(maTuuKH, JBUTATENH, DKPAHBI).
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