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IHosicHuTe IbHAS 3aNIMCKA
JlomonHuTeNbHAS 00mIe00pa3oBaTenpHasl 0O0IIepa3BUBAIOIIas MPOrpaMMa
JIOTIOJTHUTEIHPHOTO 00pa3zoBaHusi mporpamma «Mukposnektpornka. CTapTOBBIN
YpOBEHB»  pa3pabOTaHACOTIACHOTPEOOBAHUSAM  CJICIYIOIIMX  HOPMATHUBHBIX
JTIOKYMEHTOB:
1. ®enepanpubnii 3akoH «O0 oOpasoBanuu B Poccuiickoii ®Depepamum» OT

29.12.2012 Ne 273- 3.

2. Konuenuus pa3BUTUS JONOJHUTENIBHOTO O0pa3oBaHus JAeTel (yTBepiKIeHa
pacnopstxkenueM [IpaBurenscta PO ot 24.04.2015 Ne 729-p).

3. Can-11un2.4.4.3172-14 «CaHuTapHO-’MUAECMHUOJIOTHYECKHE TpeOOBaHUs K
YCTPOMCTBY, COJAEPKAHUIO U OPraHU3alMU PeKUMa padoThl 00pa30BaTEIbHBIX
OpraHu3alMii  JONOJHUTEIBLHOTO  OoOpa3oBaHusl  JeTel»  (yTBEp:KIECHO
IIOCTAHOBJICHHEM [TITaBHOTO TOCYyIapCTBEHHOI'O CaHUTApHOro Bpadya PP or
04.07.2014 Ne 41).

4. Tlpukaz MwunobOpuayku Poccum ot 09.11.2018 Ne 19 «O6 yTBepxkaeHUN
[Topsinka opraHu3anyy U OCYIIECTBICHUS 00pa30BaTEIbHON ACSITENLHOCTU TIO
JOTIOJTHUTENBHBIM 00111€00pa30BaTEIbHBIM ITPOrpaMMaM».

5. Meroaudeckue PpEKOMEHIAUMM IO IMPOEKTHUPOBAHUIO  JIOMOJIHUTEIbHBIX
oOl1epa3BUBAIOIIMX TporpamMMm (BKJIKOYAasi pPa3HOYPOBHEBBIE MPOrpaMMbl)
(ITpunoxenue k nuceMy JlemapTamMeHTa ToCyJapCTBEHHOM MOJUTHKHU B cepe
BOCIHUTAHUA JETe U Mosloexku MuHucrepcTBa oopazoBanus u Hayku PO ot
18.11.2015 Ne 09-3242).

6. Ilpukaz PocmorpebHam3zopa PD 0129.05.2014 Ne 785 «OO6 yTBepxkaecHUN
TpeOOBaHMM K  CTpyKType oQuUUUAIBLHOTO caifTa 00pa3oBaTelbHON
OpraHu3aluy B MH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «MHTepHeT»
u ¢hopmary npeacTaBlIeHUs] HA HeM HHPOpMaLUn.

7. TlonoxxeHuwe o JIONMOJIHUTEILHON 0011e00pa3zoBaTenbHOM nporpamme B MKOY
COIII Ne 2 r. Maiickoro.

HanpaBJjieHHOCTBh JOMOTHUTEIBHON 00IIe00pa3oBaTeIbHON 00IIepa3BUBAIOIIEH
IPOrPaMMBbI — TEXHUIECKOE.
AKTYaJbHOCTh TNPOrpaMMbl  ONpPeaeJsieTCANIOTPEOHOCThI0  00IecTBa B
CHEIMAIMCTaX, BJIAJCIONINX MPOPECCHOHATBHBIMA HAaBBIKAMH ¥ yMCHHEM
MOJIb30BAThCSA ~ PA3NIMYHBIMM  DJICKTPONPUOOpAMHU,  DJICKTPOMHCTPYMEHTOM,
I'PAaMOTHBIM YTEHUEM D3JICKTPUYCCKHX, SJICKTPOMOHTAKHBIX M KaOCJIbHBIX CXEM
IpU COCJMHEHUU HMCTOYHUKOB M IMOTpeduTenel anekrposHepruu.Kpome Ttoro,
oOyueHWe 1O JaHHOH MpOrpaMMe CIIOCOOCTBYET PAa3BUTHIO TBOPUYECKOM
NCSITETTbHOCTH, KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO MBIIIUICHUSI  JICTEH,
npruoOIIAeT X K PEHICHUIO KOHCTPYKTOPCKHX, XYI0)KECTBEHHO-KOHCTPYKTOPCKUX
Y TEXHOJIOTUICCKUX 33]1a4.

B coBpeMeHHBIX TpeOOBaHUSAX K OOYUYEHHWIO, BOCIIMTAHWUIO W TOJTOTOBKE
JeTe K TPYIdy BaKHOE MECTO OTBEJCHO ()OPMHUPOBAHUIO aKTHBHBIX, TBOPUYCCKUX



cTopoH nu4HOCTH. [IpumeHeHHe poOOTOTEXHHKM Ha 0aze MHUKPOMPOIIECCOPOB
Arduino, pa3lMYHBIX AJIEKTPOHHBIX KOMIIOHEHTOB (AATYUKOB M  MOJIYJiel
pacupenusi) B yueOHOM nporecce GopMupyeT HHXXEHEPHbIN MOAXO0 K PEIICHUIO
3a/1a4, 1a€T BO3MOKHOCTh Pa3BUTHsI TBOPUYECKOTO MBIIICHUS Y I€TEH, IPUBIEKAET
HIKOJIbHUKOB K UCCIIEAOBAHUSAM B MEXKIIPEIMETHBIX 001aCTsIX.
OTanunTeTbHOH 0CO0EHHOCTHIO JAHHOM TPOTrPaMMBbI SIBIISIETCS:

¢ (opmMupoBaHHEe HMHXXEHEPHOTO MOAXO0a K PEIICHUIO TPAKTUYECKUX 33]1a4 110

W3TOTOBJICHUIO POOOTHM3MPOBAHHBIX CHCTEM C HCIOJIB30BAHUEM IIJIAThI
Arduino UNO;

® DA3BUTHC KOMIICTCHTHOCTH B MUKPOI3JICKTPOHHUKE, CXEMOTCXHHKEC,
QJICKTPOTCXHUKE.
® H3Yy4YCHHEC OCHOB IIPOIrpaMMHUPOBAHUNA Ha A3bIKE C++.

JlaHHasi mporpaMMa IOJHOCTBIO COOTBETCTBYET JIMYHOCTHO-OPHEHTHUPOBAHHOI
MoJiend OOy4eHHUs W MPEJOCTaBISIeT IIMPOKHE BO3MOXHOCTH JJISI BBISIBICHUS,
yu€Ta W Pa3BUTHS TBOPYECKOTO TIOTEHIMANa KaxkIoro peO&HKa, BKyca,
IPOSIBJIICHUSI €r0 MHIUBUAYAJIbHOCTH, MHULIUATHUBBI, (OPMHUPOBAHUS ITYXOBHOTO
MUPA, ITUKU OOIIEHUS, HaBbIKa padOThl B TBOPUECKOM OOBEIUHEHUH.

Henb: oBIaseHWe yyalmMMHUCS  HaBbIKAMH  HAYaJbHOTO  TEXHUYECKOIO

KOHCTPYHPOBAHUS, MPOTPAMMHUPOBAHUS ¥ (DOPMUPOBAHUS TEXHUIECKH TPAMOTHON
JUYHOCTA TIPH TIOMOIIMA M3TOTOBJICHUS POOOTH3WPOBAHHBIX CHCTEM C
rucroab3oBanuem ruiatbl Arduino UNO.

3agaum:
Obyuarowue:

— J1aTh NIEPBOHAYAIbHBIE 3HAHUS O KOHCTPYKIIUU POOOTOTEXHUUYECKUX YCTPOUCTB;
— HAY4YUTh U IPOrPaMMUPOBaHUSI pOOOTOTEXHUUECKUX YCTPOMICTB;

— c(hopmMupoBaTH OOILIEHAYYHBIE M TEXHOJIOIMYECKUE HaBbIKM KOHCTPYUPOBaHUS U
IPOEKTUPOBAHMS,

— O3HAKOMHTH C MIPaBHIIaMU O€30MacHOM pabOThl ¢ MHCTPYMEHTAMHU.
Bocnumuisarowue:

— ¢hOopMHUPOBATH TBOPUYECKOE OTHOILLIEHUE K BBIMOIHIEMON padoTe;

— BOCHMTHIBaTh yYMEHHE pPa0OTaTh B KOJUIEKTHBE, d()P(PEKTUBHO pacHpenesaTh
00513aHHOCTH.

Paszsusarowue:

— pa3BUBATh TBOPUYECKYIO HHULIUATUBY U CAMOCTOSTEIbHOCTH;

— pa3BUBATh MCUXO(U3MOJOTUUECKHE KAauecTBa YUCHHKOB: MaMsiTh, BHHUMAaHHE,
CIIOCOOHOCTB JIOTUYECKH MBICIUTh, aHAJIM3UPOBATh, KOHIIEHTPUPOBATh BHUMAaHHE
Ha TJIaBHOM;

— pa3BUBATh YMEHMUs U3JIaraTh MBICIIM B YETKOM JIOTHYECKOM MOCIEI0BATENIbHOCTH,
OTCTaMBaTh CBOIO TOUKY 3PEHHUS, aHAIM3UPOBATh CUTYalUI0 U CAMOCTOSITEIHLHO
HaXOAUTh OTBETHI HA BOIIPOCHI IIYTEM JIOTUYECKUX PACCYKICHUM.



IIporuo3upyembie pe3yabTaThl
B paboueil mporpamme 3an0XeHbl BO3MOXXHOCTH (DOPMHUPOBAHMS y Y4YaIUXCS

YHUBEpPCAJIbHBIX  Y4YEOHBIX  JAEUCTBUM (IMYHOCTHBIX,  PETYJISATUBHBIX,
[IO3HABATEJIbHbIX U KOMMYHUKATUBHBIX) U KIFOUYEBBIX KOMIIETEHIIUH.

Jluunocmuvle obpazosamenvhvie pe3yabmamol:

— YMEHHUE CO3/1aBaTb M IMOAJIEPKUBATh MHAMBUIYAIbHYI0 HH(MOPMALMOHHYIO
cpeny, oOecreyuBaTh  3alIMTy  3HAYUMOW  MHGPOPMALMKM U JIAYHYIO
MH(POPMALIMOHHYIO 0€30IaCHOCTh, Pa3BUTHEUYBCTBA JIMYHOW OTBETCTBEHHOCTH 32
Ka4yeCcTBO OKpYXkarouiel nH()pOpMaLIMOHHON Cpeibl;

— NMPUOOPETEHHE OMBITA UCTIONb30BaHMs HHPOPMAIIMOHHBIX PECYpCOB 0OIIECTBA U
AJIEKTPOHHBIX CPEJICTB CBA3U B YUEOHOHN U MPAKTUUECKON JAESITEIbHOCTH;

— YMEHHE OCYIIECTBISATh COBMECTHYK) HMH(POPMALUOHHYIO JEATEIbHOCTh, B
YACTHOCTH TPH BBIIOJIHEHUU YYEOHBIX MPOEKTOB;

— TMIOBBIIIEHUE CBOETO 00pa30BaTEIIBHOTO YPOBHSA U YPOBHS TOTOBHOCTH K
IPOAODKEHUI0 00y4eHHUs ¢ ucnoipzoBanuem MKT.

Memanpeomemnmnuie:

lloznasamenvhule:

— Havyano (OpMUPOBAHMS HABBIKA TTOMCKA HEOOX0IUMON HH(MOPMAITIU
JUTABBITIOJIHEHUS] YUEOHBIX 3a/laHUM;

— cOop undopmanuu;

— 00paboTtka undopmanuu (¢ nomowwro UKT),;

— aHanu3 UHQOpMaIIHH;

— nepenava nHdopmanuuu (YCTHBIM, TUCBMEHHBIM, IIU(PPOBBIM CIIOCO0AMHU);
— CaMOCTOSITEJIBHO BBIACIATh U (POPMYIIMPOBATH TO3HABATENbHYIO 1ETIh;

— UCIOJIb30BaTh 001IME TPUEMBI PELIICHHS 3a/1aY;

— KOHTPOJIMPOBATh U OLIEHUBATh MPOLECC U Pe3yJIbTaT AEATEILHOCTH;

— MOJICJIUPOBATH, T.€. BBIACIATH U 0000IIEHHO (PUKCUPOBATH TPYIIHI 0OHEKTOB C
LEJIbI0 PEIIeHUs] KOHKPETHBIX 3a]1a4;

— TIOJIBEJICHUE IO/ TIOHSTHUE HA OCHOBE PACIO3HABAHUS OOBEKTOB, BBIICICHHUS
CYLIECTBEHHBIXIIPU3HAKOB,

— CUHTE3,;

— CpaBHEHHUE;

— KJIaccu(pUKaIus 10 3aJaHHBIM KPUTEPUSIM;

— YCTaHOBJICHUE aHAJIOTUH;

— IIOCTPOCHUE PACCYKICHUSI.

PerynsatusHble:

— HaBBIKK YMEHUS (POPMYJIUPOBATH U yJIEPKUBATh YUeOHYIO 3a/1auy;

— npeoOpa30oBbIBATh MPAKTUYECKYIO 33/1a4y B TO3HABATEIIbHYIO;



— CTaBUTb HOBbIE YU€OHBIE 3a/1a4l B COTPYAHUYECTBE C YUUTEIEM;

— BbIOUpATh IEHCTBUS B COOTBETCTBUH C ITOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU €€
peanu3anuu;

— YMEHHE BBINOJHATH YUEOHbIE IEHCTBUS B YCTHOHN (opMe;

— UCIIOJIB30BAaTh PeUb JUIS PETYJIALMY CBOETO IEUCTBUS;

— CJIMYaTh coco0 ACUCTBUS U €ro pe3ysbTaT ¢ 3aJaHHBIM STAJIOHOM C LIEJIBIO
OoOHapyXeHUs OTKJIOHEHUH U OTJIMYUIN OT TAJIOHA;

— aJIEKBaTHO BOCIIPUHUMATBH IIPEJIOKEHUS YUUTENIEH, TOBAPUILEH, POAUTENEH U
APYTHUX JIFOJEHIIO UCIIPABIICHUIO JOIYIIEHHBIX OIINOOK;

— BBIIETATH U (POPMYIMPOBATH TO, UTO Y>KE€ YCBOCHO M UTO €LIE HYKHO YCBOUT,
ONPENEIIATh KAYE€CTBO U YPOBHS YCBOCHHS.

KoMmyHUKaTUBHBIE:

B nmpouecce oOyuenus getu ydarcs:

— paboTath B IpymIe, yYuThIBaTh MHEHUS TAPTHEPOB, OTIIMYHBIE OT COOCTBEHHBIX;
— CTaBUTh BOIIPOCHI;

— oOparaThCcs 3a MOMOIIIBIO;

— (opMyJIMpPOBATh CBOM 3aTPYAHEHMS,;

— IIpeaIaraTh IOMOILIb U COTPYIHUYECTBO;

— JIOTOBApUBATKCS O pacmpeaesieHud (PYHKIUN U pojeil B COBMECTHOU
NEATEIbHOCTH;

— CJIylaTh cOOECeIHUKa;

— JIOTOBApPUBATHCS U MPUXOIUTH K O0IIEMY PELICHHIO;

— (hopmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIINIO;

— OCYILIECTBIISATh B3aUMHBIN KOHTPOJIb;

— aJICKBaTHO OIIEHUBATh COOCTBEHHOE MOBE/ICHUE U TTOBEACHUE OKPYKAIOUTUX.

O:kugaemMbie pe3yJabTaThl 00yYeHHs - YMEHHE CaMOCTOSATEIBHO OCYIIECTBIISITH
TBOPYECKHE MPOEKTHI ¢ MOMOIIbI0 Arduino.

KonTtunrent yuamuxcs: 3auncisitorcst yyamuecss MKOY COII Ne 2 r. Maiickoro
0e3 koHKypca. Bo3pacT gerei, y4acTBYIOMIMX B pealM3allMH JOMOJHUTEIBHON
o01eo0pa3zoBaTeNbHOM o0lepa3BuBarole mporpamMmsl: ot 11 1o 14 ner.

Cpoxu peanu3anuy JTOTOJHUTEIHLHON 00IIe00pa3oBaTebHON 001Iepa3BUBAIOIICH
nporpamMmsl — 1 rog.

Pexxum 3aHsATHIL: 3aHATHS OpraHU3ylOTCs 2 pas3a B Henento no 1 wacy, Bcero 72
yaca B roJl.

OnTuManbpHbli BapuaHT HamodHseMocT Trpynn 10 demoBek, MakCHUMallbHOE
KOJIMYECTBO y4YalllMXCs B TPyIIIe 15 yenoBek, rpyIna pa3HOBO3pacTHAs.



@opMbI OpraHu3anuu 00pa3oBaTeJHLHOr0 Mpolecca:

® TpyIIOBasi,
e (poHTaNbHAS,
® UHAWBUIYyaIbHAas,
® [apHas.
Buapl 3aHaTuii:

® TEOPETUYECKUE
MPaKTUYECKUE
MacTep-Kiacc
COpPEBHOBAHUE
KOHKYPCBL.

[Ipu opranmsamum mporiecca OOydyeHHS B paMKaxX JaHHOW MpPOTrpamMmbl
IpearnoyiaraeTcs NPUMEHEHHEM CIEAYIOUUX MEeJAarorn4eckux TEeXHOJIOTUH
0o0y4eHMs: OpraHu3alus CaMOCTOATENIbHON pabOThl, MPOEKTHOU IEATEIBHOCTH,
CaMOKOHTPOJIS, peJIeKCUBHOTO 00y4YeHUsI, OpraHu3anus padoThl B apax.

dopma OWEHKH — JEMOHCTpalUs, 3alluTa padOThl, BHICTYILJIEHUE TEpe]
3pUTENSIMU, UTOTOBBIN MOKa3 MYJIbTUILIMKAIIMOHHOTO MPOEKTA.

TpeOoBaHusI K YPOBHI0O 3HAHWI, YMEHUIl ¥ HABBIKOB 10 OKOHYAHUIO
peajiM3aniu NPOrpaMMbl:

VYyammecs 11-14 ner B pe3ynbTaTe YCBOSHHUS IPOTPAMMBI 10JZKHbI 3HATh:

— mpaBuiia 6e30MmacHoi paboTHI;

— OCHOBHbIE€ KOMIIOHEHTbHI KOHCTPYKTOPOB Arduino;

— KOHCTPYKTHUBHBIE OCOOEHHOCTH PAa3JIMYHBIX MOJENEH, COOpYXKEHHH U
MEXaHU3MOB;

—KOMITBIOTEPHYIO ~ Cpeflbl, BKIIOYAIONIYI0 B cebs rpaduueckuil  s3bIK
IPOTrPaMMUPOBAHMUS;

— BU/IbI IOJIBWKHBIX U HETTOABUKHBIX COCIMHEHUI B KOHCTPYKTOPE;

— KOHCTPYKTUBHBIE OCOOEHHOCTH Pa3IMYHBIX POOOTOB;

— TpUEeMbl W ONBIT KOHCTPYHPOBAHUS C HCIOJH30BAHUEM CIEIUATBHBIX
AJIIEMEHTOB, U JPYTUX OOBEKTOB U T.1.;

— OCHOBHBIE aJNTOPUTMHUYECKHME KOHCTPYKIMHU, OJTalbl pEIIeHHs 3a7ady ¢
ucrnojas3oBaHueM DBM.

yMeTh:

— WCIOJIb30BATh OCHOBHBIC AJITOPUTMUYECKUE KOHCTPYKITUH JIJIsI PEIICHHUS
0a30BBIX 3a]1a4;

— KOHCTPYHUPOBATH Pa3InvHbIe MOJICIIN;

— UCTIOJb30BaTh CO3/IaHHBIE TPOTPAMMBI;

— IPUMEHSTH MOJIyYeHHbIEC 3HAHUS B IPAKTUYECKOM JESITEIIbHOCTH.

BJIA/I€Th:

— HaBBIKaMH pabOThI ¢ pobOTaMUu;

-HaBBIKaMU paboThl B cpene Arduino.



Y4eOHbIN JIAH

n/n | Ha3Banue pa3nena, embl | KomnuecTBo wacoB dopma arrecranuu/
KOHTPOJIS
Bceero | Teopus | IIpaktuka
1. | Beegenue. 3HaKOMCTBO ¢ 7 4 3 AHKeTUpOBaHHUE.
Arduino. [Tpe3enranus. Habmonenue,
OTBETHI HA BOITPOCHI
2. | MUHH-TIPOEKTBbI c 45 23 22 Hab6mronenue, oTBeTH Ha
Arduino BoIpockl. UHauBUyaibHOE
3a/laHue.
3. IIpoexTHast 20 10 10 Brinmonnenue
AeSTeJIbHOCTh MIPAKTUIECKOTO 3a/IaHus
Hroro: 72 31 35

@dopma noaBeleHUsI UTOTOB PEATU3AIMU TPOTPAMMBI: YUaIIUecs MPEACTABISIIOT
nopT(oanuo TBOPUYECKUX pabOT, ydacTHe B KOHKypCax.

Kanennapupiii yueOHbIi rpaguk.

[on /laTta Hauvana)/laTa Bcero KonnuectBo [Pexxum 3aHITUM
00yueHusi |00ydeHUs |OKOHYaHUS  [y4EOHBIX [y4eOHBIX
00yueHUs HEleJIb  [4acoB
1 rox 01.09.2020 131.05.2021 36 72 I pa3 B Hexemnto
o 2 yaca

VY4eOHbIN MPOIIECC OPTaHU3YETCS MO0 YYEOHBIM MOIYTOIUSM, Pa3IeICHHBIM
KaHuKyJlaMd. KOMIUIEKTOBaHWE YYEOHBIX TPYIMI YYaIUXCs TPOBOIUTCA C 1
CEHTSOpPST TEeKYIEero rojia. B rpynmbl MOTYT 3a4HCIIATHCS KaK Pa3HOBO3PACTHBIE,
TaK M PA3HOBO3PACTHBIE Yy4YalIMecs B COOTBETCTBUHU C JONOJHUTEIBHOU
obmiepa3BuBaroiieit nporpammoit 1 Hopmamu CanllnHa.

[IpueM B TBOpYecKOe OOBEAMHEHUS CUCTEMBI JOIMOJIHHUTEIBHOTO 00
OCYLIECTBJISIETCS. ~ HAa  OCHOBaHUM  3asBJICHUS  poauTeNed  (3aKOHHBIX
MIPEICTABUTEIIEH.

KoHkpeTHble naThl Hauaja MU OKOHYAHMS Y4YEOHBIX YETBEpPTEH, KaHUKYI
€KETOAHO YCTAaHABIMBAIOTCS TOJOBBIM KaJCHIAPHBIM YYEOHBIM TpapuKOM,
YTBEPKAAEMBIM NPUKA30M TUPEKTOPA YUPEKICHUS.

Coaep:xxaHue nporpaMmmbl

Pa3nen 1. BBeaenne «3HakoMcTBO ¢ Arduino». (7 yaco)

Teopusi. Beoansiii uncTpyktak. Muctpykuus no Th, I1b. Urpa «3HakoMcTBOY.
YcrpoiictBo  kommbioTepa. OmepaunonHass cuctema Windows wu  Habop
CTaHAApTHBIX mporpamMMm. Uto Takoe »saexkrpuyecTBo? IlepBoe mnoakitoueHHE
miaatel Arduino K KOMIBIOTEPY, HPHUHIMI PadOThl U YCJIOBHbIE 00O3HAYCHUS
Paarod’IIEMEHTOB.

IIpakTuka. [lepBas ycranoBka npaiiBepoB jyis miiatkl Arduino. IlepBeiii maru mo




UCIIONIb30BaHUI0 TMporpaMMHOro obecrnedenuss Arduino IDE. Urtenue u cOopka
DIEKTPUYECKOUN CXEMBL: «Masuok».

Paznen 2. Munu-npoekTsl ¢ Arduino (45 yacos).

Teopusi. Uto Takoe aJiropuT™M B POOOTOTEXHHUKE. BUJIBI alrOpuTMOB: JTUHEWHBIE,
pasBeTBistomMecs u - uukiaumyeckue. Ilmata  Arduino, Kkak MOJIb30BaThCs
m1aTpOpMOM: yCTPOMCTBO U MPOTrpaMMHUPOBAHUE MHUKPOIMPOIIECCOpa Ha S3bIKE
C++. VYcrpoiicTBO mnbe3ousnyuyarened, HazHayeHUEe Mpoueaypsl voidsetup u
voidloop, a Taxxke cBoictBo ¢yHkiuu tone() B s3eike CH++. Iludposbie u
aHaJIOTroBBIC BHIX0IbI Arduino, yem otiaudaeTcs IuGpPOBOM CUTHAT OT aHAJIOTOBOTO
curHana. Omnepatops! int u if B s3pike C++. AHAJIOTOBBIE BBIXOJIBI C «IIIMPOTHO
UMIOYJIBCHOW Monymsinuei» Ha miare Arduino. YCTpoOMCTBO M paclHUHOBKA
nosHoIBeTHOTO (RGB) cBetoamona. Anamoroseie mopTel Ha miate Arduino AO-
AS. Tlpunmun paboThl aHAMOTOBBIX TOPTOB. Kak MOAKIIOUNTH HMaT4YuK K
anajoroBoMmy mnopty Ha Arduino. Komannbr Serial.begin u Serial.print B s3bIke
nporpammupoBanus C++. [lpuHIMI paGoTHl MOJYIPOBOJAHUKOBBIX MPHUOOPOB U
dboTope3ucTopHoil aBTOMaTHUKH. Tum npaHHbIX unsignedint B s3pike CH++.
YerpoiicTBO M Ha3HAY€HUE TPAH3UCTOPOB. [IpuMeHEeHuEeTpaH3ucTopoB B
pOOOTOTEXHUKE.

IIpakTuka. Hanucanue nAMHEHHBIX, Pa3BETBISIIONIMXCS W HUKIMYECKHX
anroputmMoB. COoOpka CcXeMbl C MHralwIuM CcBeToauoaoM Ha Arduino,
bE30U3IIydaTeNieM, IporpaMMUpoBaHue MuUKpompoiieccopa «Cetodop». Coopka
AIIEKTPUUECKOM CXEMBI M3 JIBYX CBETOJMOJIOB, TUIABHOE PETYIUPOBAHHE SPKOCTH
CBEUEHHUS CBETOAMONOB, moakmoueHne RGB cBerogmonm u wmcmonbs3oBaHme
nupekTuBbl #define B si3pike mporpammupoBanus C++. COOpka 3IeKTpUUYECKOM
CXEMbI CBETHJIbHUKA C YMPABISIEMON SIPKOCTHIO OT MOTEHIIMOMETPAa Ha MAKETHOU
mate. Hammcanme ckeTda isi BBIBOJIA TIOKA3aHWM JTaTYMKAa TEMIIEpaTyphl Ha
cepuitHblii MoHUTOp NopTa Arduino. COopka 3ME€KTPUYECKON CXEeMbl CBETUIILHUKA
C AaBTOMAaTMYECKUM BKJIIOUEHHEM, a TaKXe C aBTOMAaTHYECKUM H3MEHEHUEM
ApKOCTU cBeToauona. UrteHwe MU COOpPKApPA3IUYHBIX JIIEKTPUUECKHX CXEM Ha
ApAyuHO C  TOCIEIYIOUIMM  MNpPOrpaMMHpPOBAHUEM  MHUKpOIpOLeccopa.
[Togkmouenne LCD nucries x Apayuno. ®Dynkius while, int B s3bIke
nporpammupoBanus C++. AmnanoroBbie mopTel Ha tiare Arduino AO0-AS.
[Tpunun  paboThl aHaNOroBbIX TOPTOB. [loakiroyeHMe MOHHUTOpa MOpTa
MOTIPABKa MOKA3aHUI Ha KOMIBIOTEP C ApTyHHO.

Pa3znen 3 . IlpoexkTHas neATENbHOCTD (204acoB).

IIpakTuka.  IlpoBeneHume  pasnMUHBIX  OKCIIEPUMEHTOB: «KHOMOYHBIM
nepekioyaTenb»,«CBeTUIIBHUK € KHOMOYHBIM yrOpaBieHuem», «KHomounbie
koBOOm»,  «CekyHmomep»,«Co3ganue  siemMeHTa  ymMHOTO  1gomayn.COopka
AIIEKTPUYECKON CXEMBI C JaTYMKOM 3ByKallpoekT. YHuBepcanpHas cUrHamm3anus.
Ocgenienne nomamiHero cajaa. YMHbIM cBet. CekpetHbii ko RGB cBeromguos.
berymmuii  oronexk.Mep3koe mnuanuHo. CBerodop. HouHONl  CBEeTHIBHUK.
Knomnounsie koBOOWU.



MeToanuyeckue MaTepuabl:

VYyebHbie nocoOus:

1. baym [xepemu. Mzydaem Arduino: MHCTPYMEHTBI U METOJbI TEXHUYECKOTO
BonmeOcTBa: [lep. ¢ aarn. — CI16. BXB-Ilerepoypr, 2015. — 336 c.: ui.

2. HabGop ymHbIil oM 11 sKcniepuMeHToB ¢ KoHTposuiepoM ARDUINO nep3aii-
CII6.: BXB-Iletepoypr, 2017.-48c¢.:um.

YcaoBus peaau3anuu NporpaMmabi:

Meroanueckoe oOecmedeHrue JAONMOJHUTENbHOH  00mIe00pa3oBaTeIbHOM
NPOrpaMMbl J0NOJHUTEIHLHOI0 00pa30BaHus AeTeil:

ObecrnieueHue MporpamMmbl MPeIyCMaTPUBAET HATHUUE CIETYIOIINX METOIUIECKIX

BUJIOB IPOYKIIUU:

- DKpaHHbIE BHJAEO JEKUWHU, Screencast (3KpaHHOE BHJIEO - 3alUCBHIBAIOTCSA
CKpPUHILIOTHI (CTAaTHYECKUE KaJpbl SKpaHa) B JUHAMUKE);

- BUJCOPOJIMKHU;

- UHpOpMAIMOHHbIE  MaTepuajbl Ha  caiTe, IMOCBSIICHHOM  JaHHON
JIOTIOJIHUTEIBHON 00pa30BaTeNIbHOM IPOrpamMme;

- MYJIbTUMEIMUHBIE HWHTEPAKTUBHbIE JOMAlIHUE pPaOOTHI, BbAABAEMbIC
00y4aromuMcs Ha KaKJI0M 3aHATHH.

MaTtepuaabHo-TeXHHUYECKas 6a3a

MeTtoaunueckoe oOecrieyeHre IporpaMMBl.

Konctpykropsl manumynsatopa AppliedRobotics.

[TporpamMmmMHoOe obecrieueHue.

HucTtpykuuu no coopke (B 2IEKTPOHHOM BHUJIE).

Kuura st yaurens (B 2JIGKTPOHHOM BUJIE).

Kommbrorep.

[IpoekTop,AeMOHCTPAaMOHHBIN YKPaH.

HaGop yMHBIH J0M /7151 SKCTIEPUMEHTOB ¢ KOHTposuiepoM Arduino.
Y4eOHBIECTONBI U CTYIIbSL.

WA R W=

Jupakrudeckoe odecneveHmne:
- IPE3EHTALIMH 110 TEMaM;
- IPaKTUYECKHE PaOOTHI.

Jns mporpammupoBaHusi miaaTel Arduino Ha KaXXIOro Y4Yallerocs WId
TpyNIy M3 HECKOJBKHUX YEIOBEK HOYTOYK c omepaunoHHou cuctemoii Ubuntu-
Linux ¢ mpenycranoBienHoi Arduino IDE.

[To pe3synbraram pa®oT Bceil rpymmbl OyIeT CO3AaBaTbCsl MYJIbTUMEIUINHOE
MHTEPAaKTUBHOE H3JaHHe, KOTOPOE MOXKHO OyAeT HCIOJb30BaTh HE TOJIBKO B
KayecTBE OTYETHOCTU O IPOJEJIAHHOW paboTe, HO M KaK y4eOHbIH Marepuan i
CJIEYIOIIUX TPYII 00y4daroIuXCsl.

TexHnonornn oOy4yeHHs: M BocmMTaHusA. B mporecce peanusanuu HporpaMmsl
UCIOJIb3YIOTCS:



- uH(GOPMAIlMOHHO-KOMMYHUKAIIMOHHAsT  TexHojorusi  (mpumenenne UKT
CHOCOOCTBYET YJIYUYUIEHUIO KayecTBa OOydyeHUs, OOECHEYEeHHI0O TapMOHUYHOIO
pa3BUTHS JIMYHOCTH, OPUEHTHUPYIOUIEHCS B HMHMOPMALMOHHOM IPOCTPAHCTBE,
OpUOOIIEHHOM K MH(OPMAallMOHHO-KOMMYHUKAIIMOHHBIM  BO3MOYKHOCTSIM
COBPEMEHHBIX TEXHOJIOTHH U 00J1aAaro1el nHHOPMaLMOHHON KyJIbTYpOH, a TaKkxKe
IPEICTaBUTh UMEIOIINNCS ONBIT U BBIIBUTDH €r0 PE3YJIbTaTUBHOCTB);

- IPOEKTHAsI TEXHOJIOTHS (3TO MPAaKTUYECKUE TBOPUECKUE 3a/laHusl, TPeOyIOIIHe OT
yyalnuxcs UX TMPUMEHEHHE s pelleHHs MNpOOJEeMHBIX 3aJaHuil, 3HAHUA
MaTrepruajla Ha JaHHbIM HCTOPUYECKUM JTaml. JSBISISACH HCCIEIOBATEIBCKAM
METOJIOM, OHA YYUT AHAJIU3UPOBATh KOHKPETHYIO HCTOPUYECKYIO MPOOJIeMy WU
3aJavy, CO3JABIIYIOCS Ha OMNpENeJIeHHOM »JTame pa3BuTus oOmecTtBa. llenb
TEXHOJOTHH — CTUMYJIHPOBATh MHTEPEC yUAIIMXCS K OMPEICICHHBIM Mpolaemam,
IIPEANOJIATAONIUM BIIAJICHUE ONPEAECICHHON CYMMOM 3HAHUM U 4€pe3 IPOECKTHYIO
NESATENIbHOCTh, IMPEAYCMAaTPUBAIOIIMM  pEUIeHHE 3TUX [podsieM, yMEHHE
IPAKTUYECKU IPUMEHSTH ITOJIy4EHHbIE 3HAHUS);

- 3JI0pOBbecOEperaroInue TEXHOJIOTUN (00ecreueHue BO3MOMKHOCTU COXPaHEHUs
310poBbs oOywaromierocss 3a Mnepuojx oOyuyeHus, (GOpMHpOBAHHE y HETO
HEOOXOJUMBIX 3HAHWI, YMEHMM M HaBBIKOB IO 370POBOMY 00pa3y >XM3HH H
IPUMEHEHHUE TIOJyYEHHBIX 3HAaHUI B IOBCEHEBHON KU3HN);

- TEXHOJIOTUS TBOPYECKUX MACTEPCKHUX (ITO TEXHOJIOTUS, KOTOpas MpEeaojaraet
TaKyl0 OpraHU3aluIO Mpolecca 00y4eHUs, P KOTOPOW YUHUTEIb-MACTEP BBOAUT
CBOMX YYEHHMKOB B TPOLIECC TMO3HAaHMUS 4Yepe3 CO3JaHUE OSMOLMOHAIBHOU
atMoc(epbl, B KOTOpPOM YYEHHMK MOXET MpOsSBUTH ceOs Kak TBopen. B »Toi
TEXHOJIOTUH 3HAHMS HE NAIOTCS, a BBICTPAMBAIOTCSA CAMUM YYEHUKOM B I1ApE WIH
IPYIIE C ONOPOM HA CBOM JIMYHBIN OIBIT, YYUTEIb-MACTEP JIUUIb IPEIOCTABIISET
eMy HeoOXOUMBI MaTepuas B BUE 3a/laHUM ISl pa3MbILIUICHNUSA );

- TPYIIIOBBIE TEXHOJIOTUH;

- TPaIMLIUOHHBIE TEXHOJIOTUH (KJIACCHO-YPOUYHAsI CUCTEMA).

KoHTpoJIbHO M3MepuTeIbHbIE MATEPHAJIBI (IMATHOCTHYECKHE MATEPHAJIbI)

DopMmbl aTTECTALUU (KOHTPOJIS)

- aHKETUPOBAHUE U OIPOC;

- TECTUPOBAHHUE;

- CAMOCTOSITeNIbHASI MpaKTHUeckasi padoTa;
- 3aIlIUTa MPOEKTA.

[IpomexxyTouHast arrectanus- MPOBOAUTCS MO HTOraM oOOydeHHs 3a
noinyrogue. K mnpomexyToyHOW arrectaliud JIOMYCKAlOTCs BCE ydalluecs,
3aHUMAIOIMECS IO JIOMOJHUTENIbHOM 0011e00pa3oBaTeNbHON MNpOrpaMMme, BHE
3aBUCUMOCTH OT TOT'O, HACKOJIbKO CUCTEMATUYHO OHU MOCEIIATN 3aHITHS.

Cpoku npoBeeHUs! TPOMEKYTOUHON aTTECTALIMN — eKAOPb.

HToroBas - mpeAcTaBisieT CO00H OIEHKY Ka4eCTBA YCBOCHUS 00YJarOIITIMUCS
CoZlepKaHUsl JOTOJHUTEIBHOW 00IIe00pa3oBaTEIbHOM MPOTPAMMBI IO WTOTaM
yueOHOro roja.



K uToroBoii aTTecranuu AOMyCKAalOTCS BCE OOydYaromuecs, 3aKOHUYHUBIIHNE
oO0yueHHe TOJOIMOJHUTENIbHOW  00IIe00pa3oBaTeibHOM  oOlepa3BUBaroIIeh
IporpamMMe M YCITeITHO MPOIICAIUEITPOMEKYTOUHYIO aTTECTAITHUIO.

Cpoxu MpoBeeHUS HTOTOBOM aTTECTAIIMH 3a TOJ] O0YUYCHUSA- Maii TEKYIIEro
rojia 00y4eHus.

Ne .. Ha3Banmne pa3nesa y4e0HO-TeMaTHYECKOI0 ®opmMa KOHTPOJIA
IUIaHA

1 Baenenne «3HakomcTBO ¢ Arduinoy. AHKETHpOBaHUE U OMPOC.
CamocrosTenbHas
npakTuyeckaspadboTa

2 MuHu-tipoexTsl ¢ Arduino. CamocrosiTenbHas
npakThyeckaspadboTa

3 ITpoekTHast 1EATEIBHOCTD. 3anuTa NpoeKTa.

OueHounble marepuadbl. Ui  ompeAeneHuss  0XKHAAEMOTO  pe3ysbTaTa
IPOBOAMUTCA UTOTOBAs aTTecTauus oOydaromuxcs (OJUH pa3 - B KOHILE o0ydeHus
no mporpamme). JlaHHbIE BHIBI KOHTPOJS TMO3BOJAT IMEAArory M oOydaroniuMmcs
YBUJIETh PE3YyJIbTaThl CBOEH JAesiTenbHOCTA. (CHUCTEMa OLEHKU JOCTHKEHUS
IJIAHUPYEMBIX PE3YyJIbTATOB COCTOUT U3 CIEAYIOIIMNX HANPABICHUN:

- BHEIIHSIS OLIEHKA (MEPONPUATHS PA3JIMYHOIO YPOBHS - KOHKYPCHI);

- BHYTPEHHSII  OLEHKAa (JMYHOCTHBIE: MOPT(HOJIMO;  METamnpeIMETHBIE:
NeAarorndeckoe HaOMIOJeHUE, 3alluTa MPOEKTOB, Yy4YacTHE B KOHKYpCax;
IpEeMETHbBIE: aHAJIN3 PE3YJIHTATOB PAOOTHI CKPUIITOB).

KpurepusiMu oLieHKH OCBOEHUS IIPOrPAMMBI SBJISIFOTCS:

- JINYHOCTHBIE KPUTEPUH, BKIIOYAIOUIME CIOCOOHOCTh MOHSTh 3HAYMMOCTh
HOJArOTOBKM B 0O0JIacTM  NpPOTpaMMHUpPOBAaHUSL B YCIOBUSX  pa3BUTHUSA
UHPOPMALMOHHOTO  OOILIECTBA;  TOTOBHOCTh K  MOBBIIIEHHIO  CBOEIO
00pa30BaTENbHOTO YPOBHSI U ITPOJOJIKEHUIO O0YUEHHS C UCIIOJIb30BAHUEM CPENICTB
U METOJOB MPOTPAaMMHUPOBAHUS; CIIOCOOHOCTh M TOTOBHOCTh K OOUICHHIO U
COTPYJIHUYECTBY CO CBEPCTHHKAMU U B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHOM,
y4e0HO-UCCIIEeIOBATENIbCKOM, TBOPYECKOW JAEATENBbHOCTH; MOHMMAHHUE pPOJH
IpPOrpaMMHUPOBAHUA B COBPEMEHHOM MHPE; CIOCOOHOCTb M TOTOBHOCTH K
OPUHATHUIO IIEHHOCTEH 310pOoBOro o0pas3a XHU3HM 3a CUET 3HAHHS OCHOBHBIX
TUTUEHUYECKUX, DJPrOHOMHYECKMX M TEXHMYECKUX YCJIOBUN  Oe30IMmacHoi
skcruryaranuu cpeacts UKT;

- METalpeAMETHbIE KPUTEPUU: YMEHHME CaMOCTOSITEIIBHO OIpPEAENsTh LEn
JNEATEIbHOCTM M COCTABJISAITH  IUIAHBl  JIEATEIIBHOCTH;  CaMOCTOSITENBHO
OCYILIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACITEIBHOCTD; UCIIOIb30BATh
BCE BO3MOXKHBIE PECYPCHI JUIS JTOCTMIKEHUS IOCTABJICHHBIX LIEJIEH U pealu3aluu
IUTAHOB JI€ATEIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETUHU B PA3JIMYHBIX CUTYALMAX;
BJIa/ICHNE HaBBIKAMHU I1O3HABATEIbHOW, y4eOHO-UCCIEN0BATENBCKON U MPOEKTHON
JeSITEIbHOCTH, HAaBBIKAMU pa3pelieHus MpodsieM; CIIOCOOHOCTh U TOTOBHOCTH K




CaMOCTOSITCIILHOMY ITOMCKY METOJ/IOB PEIICHUS IPAKTHUSCKUX 3aa4, IPUMECHECHUO
pa3IMYHBIX METOJOB TIO3HAHUS; Pa3BUTUEC PEQIICKCUBHBIX YMCHHU, HABBIKOB
camMOaHaJIn3a U CaMOOIIEHKU CBOEH JIeATEILHOCTH;

- TNpPEeIMETHBIC KPUTEPUHW, BKJIFOYAIONIME HABBIKK aJTOPUTMH3AIMU 33]a4u;
OCBOCHHME OCHOBHBIX JTallOB PELICHHS 33]a4d; HABBIKK Pa3pa0OOTKU HECIOKHBIX
pOTrpaMM; HAaBBIKH Pa3pabOTKH MPOEKTA, €ro CTPYKTYPHI, JU3aiiHa.

OcHoBHast (uTOoromasi) (opMa arTeCTAllMU - 3allUTa TBOPYECKUX MPOCKTOB
oOydJarormuxcsi O0beAMHEHUS.

Kpurepuu oueHku 3HaHUM, YMEHUI U HABBIKOB, NOJYYEHHBIX B pe3yJbTare
OCBOCHMS NPOrpaMMBbI

Bbicokuii ypoBeHb — yUamMiics TUIyOOKO U3Yy4YWJl Yy4eOHBIM MaTepua,
MOCJICIOBATEPHO M MCYEPIBIBAIONIE OTBEYAET HA IIOCTABJICHHBIE BOIPOCHI,
3aJlaHie BBITIOJIHSCT TMPABWIBHO, YBEPEHHO M OBICTPO; BIIAJEET JIOTUICCKUMU
OIepalusIMU, BBIAEIATH CYIIECTBEHHBIC TPU3HAKA

N BbLOEIAET CAaMOCTOSITENIBHO 3aKOHOMEPHOCTH; XOPOILIO OpPUEHTHUPYETCS B
W3yYEHHOM MAaTepuaie, MOXET CaMOCTOSATEIIbHO HAUTW HYXHBIM HUCTOYHUK
uH(pOpMAaIuU, YMEET CaMOCTOSTENIbHO HaOJ0IaTh W JAeNaTh MPOCTHIE BBIBOJIBI;
MPOSIBJISIET AKTHUBHBIA MHTEPEC K JAECATEIBHOCTH, CTPEMUTCS K CaMOCTOSITEIIBHOU
TBOPYECKOW AKTUBHOCTH, CAMOCTOSATENIBHO 3aHUMAETCS JI0Ma, IOMOTAET IPYTUM,
aKTHBHO y4acTBYET B KOHKYpCax, MPOSIBIISET JOOPOKETATENbHOCTb.

Cpeanuii ypoBeHb — y4alllMiiCSl 3HAET JIMIIb OCHOBHOM MaTepuaj, Ha 3aJaHHbIC
BOIIPOCHl  OTBEYAET HENOCTATOYHO YETKO M IMOJHO, IMpU  BBIINOJIHEHUU
NPaKTUYECKOH pabOThl HUCHBITHIBAET 3aTPYAHEHUS, YCTpaHSET OTIEIbHbIC
HETOYHOCTH C MMOMOUIBIO JOMOJHUTEIBHBIX BOIPOCOB MEIArora, MOXKeT JOIMYCKaTh
OmMOKK, HE BIUAIOIINE HA PE3yJbTAT;, BIAACET JIOTHUYCCKUMHU OIeparusiMu
YaCTUYHO, TPYNIMUPYET IO HECYIIECTBEHHBIM IPU3HAKAM; HE BCETJIa MOXKET
OTIPENICTIUTh KPYr CBOETO HE3HAHWS M HAWTH HYXHYIO HWHOpMaIuo B
JIOTTOJTHUTENIbHBIX UCTOYHHUKAX; TOHUMAET PA3JIMYHbIE MO3ULINU JPYTUX JIOJIEH, HO
HE BCEr/Ia MPOSIBIISET TOOPOKEIATeILHOCTD, TaeT OOpPaTHYIO CBSI3b, KOTJAa YBEPEH
B CBOMX 3HAHMSX, IPOSIBIIET UHTEPEC NEATEIbHOCTH, HACTOMYUB B JIOCTUKECHHUU
LEJIA, MPOSBJISIET AKTUBHOCTh TOJIBKO NIPU U3YYECHUU ONPEACICHHBIX TEM WM Ha
OmpeJIeJICHHBIX ATanax padoThl.

Huskuii ypoBeHb — yyaniuicss HE MOXKET [OCTaTOYHO IIOJHO W IPAaBHIIBHO
OTBETUTh HAa OCTaBIICHHbIE BOIPOCHl, HMMEET OTIEeJbHbIE MpeacTaBlieHUus 00
U3YYEHHOM MaTtepuasie, MpU BHIMOJHEHUN PAKTUYECKON paboThl 3aJJaHue WIH He
CHENaHO, WM JIONYIIEHbl OIIUOKH, BIHUSIONIME Ha pe3yJbTaT; JIOTUYECKUE
ornepalnuu He CQPOPMUPOBAHBI; CAMOCTOSITEIBHO HE MOXKET ONpPENeNsiTh Kpyr
CBOETO HE3HAHUS, HE MOXKET JAEIaTh CAMOCTOSTEIIbHBIE BBIBOJIBL;, PEIKO TOHUMAET
M TPUHUMACT MO3UIMI0 JPYrUX JIOJECH, CUMTasi CBOE MHEHHUE E€IWHCTBEHHO
BEPHBIM, IPUCYTCTBYET HA 3aHATUSIX, HO HE aKTUBEH, BBINOJIHSIET 3a1aHUS TOJBKO
10 YETKUM MHCTPYKLUSAM M YKAa3aHHSM IEAArora.
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