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ITosicHuTEIbHAA 3aICKA

AKTyallbHOCTh [JAaHHOW MporpamMMbl  3aKJIHOYacTcs BO BCE YBEJIMUYMBAIOLIEHCS POJM
MH(OPMALIMOHHBIX TEXHOJIOTHH, TPOrpaMMHUPOBAHHUS.

YHUKaJIBHOCTh  00pa30BaTeNbHON  POOOTOTEXHUKM — 3AKIOYACTCS B BO3MOXKHOCTH
00BEIMHUTh KOHCTPYMPOBAHHWE W MPOTrPAMMHUPOBAHME B OJHOM Kypce€, YTO CHOCOOCTBYET
UHTETPUPOBAHUIO  MpernojaBaHus  WMHQPOPMATUKM, MaTEeMAaTUKH, (DU3MKH, UYEpUYCHHS,
€CTECTBEHHBIX HAyK C Pa3BUTUEM HHKEHEPHOIO MBILIUIEHUS, Yepe3 TEXHUYECKOE TBOPUYECTBO.
TexHu4eckoe TBOPYECTBO — MOILIHBIM HHCTPYMEHT CUHTE3a 3HAHUM, 3aKJIaIbIBAIOIINN IPOYHbBIE
OCHOBBI CHCTEMHOT0 MbIIIIeHUS. TakuM 00pa3oM, WHKEHEPHOE TBOPYECTBO U JIaOOpaTOpHbIE
UCCJIEJOBAaHMUSI — MHOTOTPAaHHAs JIEATENbHOCTb, KOTOPAsl JOJKHA CTaTb COCTaBHOW YacTbiO
MOBCEIHEBHOM JKU3HU KKJ0T0 00YyJaroIIerocs.

g ycnemHoro npoBEAECHUs 3aHATUN HCIOJIB3YIOTCS Ppa3Hoo0pasHble BHAbI padoT:
UTPOBBIC DJIEMEHTHI, UTPHI, JUAAKTHUECKUNA W pa3laTOYHBIM MaTepual, (U3KYIbTMHHYTKH,
KPOCCBOP/IbI, T'OJIOBOJIOMKH, ITPOEKTHI, UCCIEAOBAHUS.

[Iporpamma paccunTaHa Ha ydamuxcs S-bix kiaccoB. O0beM — 34 gaca.

Ilenp mnporpamMMmbl. MOBBIILIEHWE MOTHUBAlMM K HU3YYEHUIO IMPEIMETOB €CTECTBEHHO-
MaTeMaTH4ecKoro nukia (pusuka, nHpopmaruka, MaTreMaTUKa, TEXHOJIOTHs), GOpMUPOBaHUE
WHXEHEPHOI0 MBbIIUIEHUS,, 3HAKOMCTBO C OCHOBHBIMH NPHUHLIMIAMU MEXAaHUKHU, C OCHOBAMU
IPOrpaMMHUPOBAaHUSA B IpaUuecKkoM s3bIKE; MOHMMAHHUE BAXKHOCTH MEXIPEAMETHBIX CBS3EH.
®opmMupoBaHue 1EJIOCTHOIO MUPOIIOHUMAHHUS K COBPEMEHHOTO HaAyYHOTO MUPOBO33PEHHUSI.

3agauu nporpaMmsbi:

e Oolyuamwmme:

- 1aTh IEpPBOHAYAJIbHBIE 3HAHUSI O KOHCTPYKIIMU POOOTOTEXHUYECKUX YCTPOUCTB;

- Hay4uTh OCHOBaM IPOTrpaMMHUPOBAHUS POOOTOTEXHUUECKUX YCTPONCTB;

- cdopmHupoBaTh OOIEHAY4YHblE M TEXHOJOTMYECKHE HAaBBIKM KOHCTPYMPOBAHUS MU
IIPOEKTUPOBAHNUS;

- 03HAKOMUTb C IIpaBUIaMU O€3011aCHOM pabOThl C HHCTPYMEHTaMHU

e BocnurtniBalonue:

- (hopmHpoBaTH TBOPUECKOE OTHOIICHHE K BBHIIOJIHSEMON paldoTe;

- BOCIIUTBIBATh YMEHHE paboTaTh B KOJUIEKTUBE, 3 (HEKTUBHO PACHIPENEATh 00SI3aHHOCTH.

e PaszBuBalomue:

- pa3BUBATh TBOPUYECKYIO MHUIIMATUBY U CAMOCTOSATEIbHOCTB;

- pa3BUBaTh NCUXO(U3NOIOTNYECKHE KaYeCTBA YUEHUKOB: MMaMATh, BHUMaHHUE, CIIOCOOHOCTh
JIOTUYECKH MBICIIUTh, aHAJIM3UPOBATh, KOHLIEHTPUPOBATh BHUMAHNUE HA TJIaBHOM.

- Pa3BuBaThb yMeHHMs WH31araTb MbICIM B YETKOW JIOTMYECKOM IOCIeA0BaTENbHOCTH,
OTCTaMBaTh CBOI0 TOYKY 3pEHHUS, AHAIM3UPOBATh CUTYAllMI0O U CAMOCTOATEIbHO HAaXOIUTh
OTBETHI HAa BOIIPOCHI ITYTEM JIOTUYECKUX PACCYKICHUH.

Oco0eHHOCTH MPOrpaMMbl

Arduino  (ApayuWHO)  — ammapaTHas BBIYUCIHTENbHas  1aTdhopMa,  OCHOBHBIMHU
KOMITOHEHTaMH KOTOPO# SIBJISIFOTCS TIaTa BBOJA-BbIBOJA M Cpeaa pa3paboTku. Arduino Moxer
WCIIONIB30BAaThCS KaK IS  CO3JaHUS aBTOHOMHBIX HMHTEPAKTHUBHBIX OOBEKTOB, TaK U
MOJIKJTFOYATHCS K POrPaMMHOMY obecrnevyeHuro, BBITIOJTHSAEMOMY Ha
KommbroTepe. Arduin0 OTHOCHTCS K OJHOTUIATHBIM KOMITBIOTEPAM.

B manHOM Kypce HCMONB3yeTcsl cpela BU3yallbHOTO TMporpammupoBanusi Scratch for
Arduino(S4A). OTto TBOpYeckas cpema, B KOTOpPOH, MOMHUMO paboTel ¢ Arduino, MOXXHO
B3aMMOJICHCTBOBATh C rpaduKoil U 3ByKamu. [IporpamMmmupoBanue B TaHHOW cCpelie pa3BUBAET Y
oOydJaronuxcsi abCTpaKTHOE W JIOTHYECKOE MBIIUICHNE, 3HAKOMUT ¢ OCHOBHBIMU TPHUHITUTIAMU
MPOrPaMMHUPOBAHUS U ATOPUTMHU3ALINH.



[Inanupyembie pe3y/bTaThl.

JIuunocmmuuie oopazoeamenvHbvie pe3yibmamal:

® TOTOBHOCTh K CAaMOMJCHTHU(UKAIIMHM B OKPYKAIOIIEM MHPE Ha OCHOBE KPHUTHUYECKOTO
aHayM3a UHQOpMaLIMK, OTPAKAIOIIEH Pa3IMYHbIe TOUYKU 3PEHUS HA CMBICIT U [IEHHOCTH JKU3HH;

e yMEHHE CO3/7aBaTh W TMOJJICPKHUBATh HHAWBHIYaTbHYI) HH(POPMAIMOHHYIO CpEINy,
obOecreunBaTh 3alUTy 3HAYUMON MH(POPMAIUN U JTUYHYI0 WH(HOPMAIMOHHYIO 0€301MacCHOCTbD,
pa3BUTHE YYBCTBA JIMYHOW OTBETCTBEHHOCTH 3a KAa4eCTBO OKpYyXkarouieil mHGOpMarmoHHON
CpeIbl;

e NpUOOpETEeHHE OIbITa KCIOIb30BaHUs HHGOPMAIMOHHBIX PECYpCOB O0IIecTBa U
AJIEKTPOHHBIX CPEACTB CBSI3U B y4eOHOM U MPAKTUUECKON JesITeIbHOCTH;

® yYMEHHE OCYIICCTBIIATH COBMECTHYIO MH(POPMAIIMOHHYIO IESATEIHHOCTh, B YaCTHOCTH
IIPU BBIIOJHEHUH Y4€OHBIX IPOEKTOB;

® TIOBBIIIICHHE CBOETO 00PA30BATEIIFHOTO YPOBHS U YPOBHS FTOTOBHOCTH K MPOAOKCHUIO
00yueHwusi ¢ ucnosibzoBanueM UKT.

Memanpeomemnvle 06pazosamenvHble pe3yibmanol:

® TUIAHUPOBAHHE JICATEIHHOCTH: OIPEICICHUE IOCICIOBATEIIBHOCTH MPOMEXYTOYHBIX
neneid ¢ y4éToM KOHEYHOTO pe3ylibTaTa, COCTABJICHHWE IUIAHA M IIOCIICOBATEIHLHOCTH
JIEHCTBHI;

® TIPOTHO3UPOBAHHE PE3yJbTaTa MEATEIHBHOCTH H €T0 XapaKTePUCTHKH;

® KOHTPOJIb B (hOpME CITMUCHUS Pe3yIbTaTa JCHCTBUS C 3aIaHHBIM 3TAJIOHOM;

® KOpPPEKIHUs ACSITEILHOCTH: BHECEHHE HEOOXOIUMBIX JOIMOJHEHUN W KOPPEKTHUB B IUIAH
NEHCTBUN;

e yMeHUE BBHIOMpaTh MCTOYHHUKH HH(OpMAHMM, HEOOXOAUMBbIC Ui PEIIeHUs 3aJauyd
(cpencTtBa MaccoBoM  MH(OpMAaluM, 3JICKTPOHHBIE 0a3bl  JaHHBIX, HMH(POPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHBIE CHCTeMbI, UHTEepHEeT, CII0BapH, CIPABOYHUKH, SHIIMKIONEAUN U Jp.);

e yMmenue BbIOMpaTh cpeacrBa KT nmns pemieHus 3amgad w3 pas3HbIX cep UeIOBEUCCKOM
JeSITCIIBHOCTH;

IlIpeomemmuoie obpazoeamenvhvle pe3y1vmanol:

CrocoOHOCTh M TOTOBHOCTh TIPUMEHSTH HEOOXOMMBIE JIJIsl TOCTPOCHUS MOJICTICH 3HAHUS
TIPUHIIAIIOB JCHCTBHS 1 MAaTEMATHYECKOTO OIMCAHUS COCTABHBIX YacTe MEXaTPOHHBIX U
POOOTOTEXHHUECKUX CHCTEM (MH(DOPMAIIMOHHBIX, dJICKTPOMEXAHHUECKUX, TCKTPOHHBIX
3JIEMEHTOB ¥ CPEJICTB BEIYHCIUTEIILHON TEXHUKN);

Crioco0HOCTh peaTi30BhIBAaTh MOICIN CPECTBAMU BBIYUCIUTEIHHON TEXHUKH,
Brnanenue HaBbIkaMu pa3pabOTKH MaKeTOB WH(OPMAIMOHHBIX, MEXaHUUECKHUX,

® DJEKTPOHHBIX U MHKPOMPOIECCOPHBIX MOAYJEH MEXaTPOHHBIX U POOOTOTEXHHUYECKHX
CHUCTEM;

e BrajeHue ocCHOBaMU pa3pa0OTKH aJITOPUTMOB U COCTABJICHHS IPOTPAMM YIIPABIICHUS

poboTom;

e VYMeHHe MPOBOJAUTH HACTPOUKY M OTJIAIKy KOHCTPYKIIMH poOoTa.

Copaeprxanue nporpaMmmsl.

Tema 1. Broanoe 3ansitue. TexHuka 6€30MacHOCTH MpHU pabOTe B KOMIBIOTEPHOM KJlacce.
OO6mwuii 0630p Kypca. (1 u.)
TexHuka 6€30MaCHOCTH NMPHU padoTe B KOMIBIOTEPHOM KJIACCE U AJIEKTPOOE30MACHOCTbD.
CoBpeMeHHOE COCTOSTHIE POOOTOTEXHUKHU M MUKPOIJIEKTPOHUKH B MHUpE U B Hallleil cTpaHe.
Tema 2. 3nakomcTBO ¢ tuiatoit Arduino Uno. (1 u.)
CtpyKkTypa U cocTaB MUKPOKOHTpoJuiepa. [IuHBL.
Tema 3-4. TeopeTnyeckue OCHOBBI AJIEKTpUYECTBA. (2 4.)



4

VYrpaBneHue 3JIEKTPHUECTBOM. 3aKOHBI d3JIeKTpuuecTBa. Kak OBICTPO CTPOUTH CXEMBI:
MaKeTHasl IUiata. UTEHHE SJIEKTPUYECKUX CXEM. YIPABIEHUE CBETOAUOAOM. MyIbTHUMETD.
DNEeKTPOHHBIE U3MEPEHUSI.

Tema 5. 3HaKOMCTBO cO cpeioit mporpammupoBanus S4A (1 4.)

[TonmporpaMMbl: Ha3Ha4YeHHE, ONMUCaHHe U BbI3OB. [lapameTpsl, JoKanbHBIE U TNI0OATBHBIE
nepeMeHHble. Jlornueckre KOHCTPYKLUH.

Tema 6. [TpoekT «Mastaox» (1 4.)

3HaKOMCTBO C pe3rcTropamu, ceeronuonamu. Coopka cxem. [IporpammupoBanue: QpyHKIUSL
digital write.

Tema 7. [IpoekT «Mastuok ¢ HapacTaromien spkocTbio» (1 4.)

Tabnua MapkUpOBKHU pe3UCTOPOB. Muranue B mpoTuBodase.

Tema 8. [IpoekT «CBETUIIBHUK C yIIpaBisieMo spkocTbio» (1 4.)

[ToaxmroueHne NOTEHIIMOMETPA. AHAJIOTOBBII BXO/I.

Tema 9. IIpoexT «TepmenBoke» (1 4.)

TepmenBokc. [logkmouenue (oropesucropa, nbe3onuianku. Bocnpoussenenue 3BykKa.

Tema 10. Jlornueckue nepeMeHHble U KOHCTpyKIuu (1 4.)

Oco0eHHOCTH MOIKIIOYEHUS KHOMKH. YCTpaHEHHE IIIYMOB C MOMOMIbIO CTSATHBAIOMIMX U
HNOATATUBAIOUIMX pe3ucTopoB. IIporpammHoe ycTpaneHue npeOesra. byneBble nmepeMeHHbIE U
KOHCTAHTBHI, IOTHYECKHE OMEPALIUU.

Tema 11. Amnanorosbie u nu(poBbe BXOAbI U BbIX0oAbl. [IpuHIMNIBI MX Hcnonb3oBaHus. (1
q.)

AmnanoroBeie u 1udpoBeie curHanel, nousrue [IIMM. VYmnpasnenue ycrpoiicTBamMu ¢
IIOMOLIBIO MOPTOB, noaaepkuBaroux [HNM. [Huknuyeckrue KOHCTPYKUNH, JATYUK CIYy4aHbIX
YuCell.

Tema 12. IIpoekT «HouHo# cBeTHIIBHUKY (1 1.)

[TocnenoBarenbHOE U MapaieNbHOE NOAKIIOUEHHE PE3UCTOpoB. POTOPE3UCTOP.

Tema 13. IIpoekT «KHomka + cBetoguony (1 4.)

Oco0eHHOCTH MOJKIIFOUEHUS U POrPaMMHUPOBAHUS KHOIIKH.

Tema 14. IIpoekt «CBetodop» (1 4.)

MonenupoBaHue padoThl TOPOKHOTO TPEXI[BETHOIO CBETO(Opa.

Tema 15. IIpoext «RGB cBeroanon» (1 4.)

[Monxrouenue u nporpammupoBanre RGB-cBeToamoza.

Tema 16. ITpoext «Ilyascap» (1 4.)

3HAKOMCTBO C  yCTpOWCTBOM U  QYHKOUSAMH  TpaH3uctopa. IloxkimtoueHue u
IIPOrPaMMUPOBAHNE YCTPOUCTB C TPAH3UCTOPAMHU U CBETOJUOIHON IIKAJIOM.

Tema 17. [Ipoext «berymmii oronex» (1 4.)

[TonkitoueHne W NPOrpaMMHUPOBAHUE YCTPOMCTB C TPAaH3UCTOPAMHU M CBETOAMOIHOU
LIKaJIOM.

Tema 18. IIpoekT «Mep3koe TMaHUHO

[TonkitoueHue Tpex KHOMOK U nbe3onuianku. [IporpaMmMupoBanyie My3bIKH.

Tema 19. IIpoext «KHONOUHBIN nepekrouaTensy (1 4.)

[TonsiTue «1pede3r» KOHTaKTOB. Tpurrep.

Tema 20. [Ipoext «KHomnounsie koBO6ou» (1 4.)

Coznianue Urpymiky Ha peakiuio: Ha OBICTPOTY Ha)XKaTHs KHOMKU MO0 CUTHAITY.

Tema 21. [Tpoext «Cexynaomepy. (1 4.)

[TonkitoueHue ceMrucerMeHTHOro nHANKaTopa. [IporpammupoBanue.

Tema 22. [Ipoext «Oxpannas cuctema» (1 4.)

[Tonkitouenne HHPpPaKpacHOTO JaTUHKA.

Tema 23. Cencopsl. latuuku Arduino. (1 49.)

Ponb ceHcopoB B ympaBisiemblx cucteMax. CeHCcopbl U NEpeMEHHbIE pe3ucTopsl. JlemuTens
HanpsokeHus. lloreHnumomerp. AHanoroBble curHajibl Ha Bxoae Arduino. Mcnonb3oBanue
MOHHUTOpA MOCIIEI0BATEIBLHOTO MOPTa JJIsl HAOIIOICHHU 3a TapaMeTpaMy CUCTEMBI.

Tema 24. ITpoext «Tepmometp» (1 4.)
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[Tonkmtouenue naryuka temmneparypsl. Co3zganue uudpoBoro repMoMeTpa.

Tema 25. Ilpoekt «/lucTaHIMOHHBIN CBETHIIBHUKY (1 4.)

Tema 26. TloakimroueHune pa3inyHbIX AaT9ukoB kK Arduino (1 4.)

Hatuuku cepaueduenus, nazep. Jartauk noxas (Bnaru). Jlatauk okucu yriepoza. Jlarunku
temneparypsl u Binaxsaocta dhtll u dht22. Jlatuuk nasnenus. Jatuuk xosuta. Jlatumku mapa,
TUIAaMEHH, OCBELICHHOCTH, 3BYKa, BIAXXKHOCTH ITOYBbI, HAKJIOHA H JIp.

Tema 27. IMoaknroueHue ceppoapuraress (1 4.)

YcTpoiicTBO 1 puHIMIT paboThl cepBoaBurartesns. [1oakimoYeHne moaeBbIX TPAH3UCTOPOB U
BBIIPSAMUTEIBHBIX CBETOJAHOIOB.

Tema 28-33. Co3nanre cOOCTBEHHBIX TBOPUYECKUX MPOCKTOB ydammxcs. (6 d.)

Tema 34. ItoroBas kondepenus yyanmxcs (1 4.)

[Tpe3enTanust COOCTBEHHBIX POEKTOB.

TemaTuueckoe nianupoBanue (34 yaca)

Ne Tema 3ansaTus Kounue
CTBO 4acOB
1 BBoanoe 3anstue. Th. O6muii 0630p Kypca. 1
2 3nakoMCcTBO ¢ maroit Arduino Uno. 1
3- Teopernueckrue 0CHOBBI 3JIEKTPOHUKH. CXEMOTEXHUKA. 2
4
5 3HAaKOMCTBO CO Cpeioii mporpamMmmMupoBanus S4A 1
6 [TpoekT «Masaok» 1
7 [TpoekT «Masiqok ¢ HapacTaromen SpKOCTHIO» 1
8 [Ipoekt «CBETUIBHUK C YIPABIIEMOU SIPKOCTHIO» 1
9 IIpoekt «TepmeHBOKCY 1
10 Jlornueckue nepeMeHHbIE U KOHCTPYKIIMU 1
11 AmnanoroBeie U HU(POBBIE BXOABI U BBIXOABL. [IpUHITUIBI 1

X UCIIOJIB30BaHNA.

12 IIpoext «HouHOM CBETUIBHUK» 1
13 [TpoexT «KHomka + cBeTOIUOI 1
14 ITpoexT «CBetodop» 1
15 [Tpoekt «RGB cBetoamon 1
16 [Ipoekr «ITymscap» 1

17 IIpoekt «berymuii oroHex» 1



18 IIpoekT «Mep3Kkoe MHaHUHO»

19 [IpoekT «KHOMOYHBIN NEePEKIII0YaTENb)»

20 [Tpoekt «KHOMOYHBIE KOBOOM)

21 [TpoekT «CexkyHmomep»

22 [TpoekT «OxpaHHas cucTeMa

23 Cencopsl. [larunku Arduino.

24 [Tpoekt «TepmomeTp»

25 [IpoekT «/IucTaHIMOHHBINA CBETUIBHUK»

26 [MoakaroueHue pa3IMyHbIX JaT4HKOB K Arduino

27 [TogxmroueHnue cepBOABUTATEIIA.

28 Co3nanne coOCTBEHHBIX TBOPUYECKUX MPOCKTOB YUAIIHXCS
-33

34 Hrorosas KoH(pepeHIHs yIaruxcs

Hrtoro 34 gaca

DopMbl POBEICHUSA 3aAHATHI
e wurpa;
e [IpaKTHuecKas paboTa;
® TBOPYECKHUE IPOEKTHI;
® KOJUICKTMBHBIC U UHAUBUYAJIbHBIC UCCIIEIOBAHMS.
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