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Pa3pen 1. MNosicHnTenbHasa 3anucka

1.1. HanpaBrneHHOCTb NporpamMmmbl: TEXHNYECKAS

1.2. YpoBeHb nporpamMmMbl: CTapTOBbIN

1.3. AKTyanbHOCTb NporpamMmbl

1.3.1. JononHuntensHasa obweobpasoBatenbHas obLiepassmBaroLas nporpamma
coCTaBrfieHa B COOTBETCTBUM C OCHOBHbIMW HOPMAaTUBHLIMU AOKYMEHTaMMU:

— ®epepanbHbiM 3akoHOM Poccuiickon depepaumm ot 29 gekabpa 2012 r. Ne
273-93 «O6 obpasosaHuun B Poccuiickon degepaummy» (pegakumns ot 28.12.2024);

— CrpaTteruein passutus BocnntaHms B Poccuinckon degepauumm Ha nepumon Ao
2025 roga, ytBepxaeHHon pacnopsibkeHnem Npasutensctea PO ot 29.05.2015 Ne 996-
p.;

— lNpukaszom MuHuctepctBa npocselleHus PO ot 27 mona 2022 r. N 629 «O6
yTBepxaeHun  lopsigka  opraHu3aumMmM UM ocyllecTBreHuss  obpasoBaTeribHOW
AeATeNnbHOCTM NO AONOSTHUTENbHBIM 06LLeobpasoBaTesibHbIM NporpaMmmamy;

— KoHuenumen passutua gononHutensHoro obpasosanuna geten no 2030 roga (B
pegnakumm PacnopsxeHua lNpasutensctsa Poccuinckon ®epepaumm ot 15.05.2023 Ne
1230-p), yTBepxaeHHon pacnopsihkeHneMm [NpasutensctBa Poccuinckon ®efepaumm ot
31 mapTta 2022 r. Ne 678-p;

— MNpoekTtom KoHuenuun BOCNMTaHMA 1 pasBUTUA NUYHOCTU rpaxkaaHuHa Poccum
B cucteme obpasoBaHus, paspaboTaHHbiM PIBHY «MHCTUTYT uM3yyeHus [eTCTBa,
ceMbn 1 BocnuTaHus Poccuinckon Akagemum obpasosaHusa» B 2024 roay;

— HaumoHnanbHbIM npoektoMm «Monogexs n getn» Ha nepuog 2025-2030 rr.;

—  CanuTapHo-anugemuonorndeckumm  TpeboBaHuMsaMM K opraHusauuu
BOCNUTaHMSA N 00y4eHus, oTabixa U 03gopoBneHus geten n monogexu. CIl 2.4.3648-
20, ytBepxaeHbl [locTaHoBneHMemM [NaBHOro rocygapCTBEHHOrO CaHWTaApHOro Bpaya
Poccuinckon dpepepaumm ot 28.09.2020 r. Ne 28;

— [Nopsiakom opraHusaumMmM 1 ocyLecTBneHns obpasoBaTenbHON OesATeNbHOCTU
no AOoNONHUTENbHLIM 06Weobpa3oBaTenbHbiM (00LLEpPa3BMBaAOLLMM) NporpaMmamM B
WHCTUTYTe pJdononHutensHoro obpasosaHua Ne [1-937 ot 27.10.2023 r. (B HOBOM
penakumm B3ameH Ne M-560 ot 30.09.2020 r.);

— YctaBoM dheaepanbHOro rocyaapcTtBeHHoro 6wogpkeTHoro obpasoBaTenbHOro
yuypexneHusi Bbicwero obpasoBaHus «CamapcKkmin rocyaapCTBEHHbIN TEXHUYECKUN
YHUBEPCUTET», YTBEPXAEHHbIM npuka3zom MuHUCTEpPCTBA HaykM WU BbICLUErO
obpasoBaHuna Poccunckon degepaumm ot 20.12.2018 r. Ne 1216

1.3.2. AKTyanbHOCTb Aa@HHOW NporpaMmmbl 0O bACHAETCA pALOM aKTOPOB:

- 3anpocoM poauTenen (3akoHHbIX nNpeacTaBuTenen) obyyarwmxcsa C Uesbio
YyOOBMETBOPEHUS UHTENNEKTYyanbHbIX NOTPEOHOCTEN OByYaloLWMXCa U pasBUTUSA Y HUX
Nno3HaBaTesIbHOroO UHTepeca K pOBOTOTEXHUKE N KOMMNBIOTEPHBLIM TEXHOSOIUSM;

- COBpPEMEHHbIX TpeboBaHMAX MoAepHM3auun cuctembl obpas3oBaHus, T.K. B
HacTosiee Bpems TpebylTca MHTEpaKTMBHblIE cUCTeMbl 00ydeHunda, a paboTta c
KOMMNnekTammn «ApaynHo» OTBeYaeT AaHHbIM TpeboBaHUAM;

- aHanuae coumanbHbIX Npobriem 1 counanbHOM 3akase - B HacTOSLWMIA MOMEHT B
Poccun passuBatoTCs HAHOTEXHOMNOMMN, ANEKTPOHUKA, MEXaHUKa 1 NporpaMMmnpoBaHme,
T.e. co3galoTcsa GrnaronpuATHbIE YCIOBUSA AN Pa3BUTUSE KOMMbIOTEPHBLIX TEXHONOMA 1
poboToTexHukn. CornacHo n. 74 Ykasa [lNpe3angeHta PP ot 02.07.2021 N 400 «O
CtpaTtermm HaumoHanbHon 6e3onacHocTn Poccurckon degepauumn» akTyanbHOCTb
nporpamMmmbl 0ByCnoBneHa Tem, YTO B YCMOBMSX Mepexoja MUPOBOW 3KOHOMWMKM Ha
HOBYK TEXHOSOMMYECKYD OCHOBY IMAEPCTBO B pPas3BUTUM HAyKM U TEXHOMOMMMN
CTAHOBUTCSA OOHMM U3 KNHOYEBLIX (PAKTOPOB MOBLILLEHUSI KOHKYPEHTOCMOCOOHOCTU U
obecneveHunsa HaumoHaneHom 6e3onacHocTn Poccum.
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lMporpamma cocTaBneHa C Yy4eTOM TEHOEHUU pasBUTUS  COBPEMEHHbIX
NH(POPMALMNOHHBIX TEXHOSTOMMI, YTO NO3BOMSAET COXPaHATb aKTyarlbHOCTb peanu3auun
AaHHOW nporpammbl. lMporpamma cogoepXuTt onpenerieHHbIn 06bEM TeopeTU4ecKmx
3HaHUN U peanuayeTcsl B UHTEPAKTMBHbIX (bopMax oby4vyeHus AeTer Ha npakTU4ecKux
3aHATUAX, a TaKkKe OPUEHTUPYET LUKONbHMKOB Ha BblIGop npodeccum.

lMporpamma gaet BO3MOXHOCTb 0By4nTb yyawmxcs B obnactu nporpaMMmnpoBaHus
MUKPOKOHTPONMEpPOB, COOPKM  SMNEKTPOHHbIX CXEM W YCTPOWCTB,  pPas3BuUTb
COOTBETCTBYIOLUME HaBbIKM CXEMOTEXHUKW; co3JaeT YCMNoBuUs ANd opraHvsaumu
NPaKTUKOOPUEHTUPOBAHHbBIX 3aHATUA, MNPOEKTHOM AOEATENbHOCTM W NPOBEAEHUS
npodopueHTaumoHHon paboTbl. Kpome Toro, obyveHne no nporpamme crnocobecTyeT
pPas3BUTUIO TBOPYECKOW aKTUMBHOCTU N KOHCTPYKTOPCKO-TEXHOSIOMMYECKOrO MbILLSIEHNS
obyvarowmxcd, npuodbaeT UX K MUPY MWHXEHEPHbIX npodeccuin U  pasBUTUIO
KOMMETEHLMI MO PeLlEHN0 KOHCTPYKTOPCKMUX U TEXHOMNOMMYECKMX 3agau.

AKTyanbHOCTb nporpaMmbl  OBycrnoBrieHa MOBbIWEHHbIM UMHTEPECOM AeTen
LWKONMbHOrO BO3pacTa K poboToTexHuke,  coumanbHbiM 3aka3oM obuwectBa Ha
TEXHUYECKM TPaMOTHbIX cneuuannuctoB B obnactm poboToTexHuku, obnagarouime
XOPOLLO PasBUTbIMU TEXHUYECKMMM HaBblkaMy CO LUKONIbHOro Bo3pacTta, B nporpamme
nepegadva CroOXHOIO TEXHUYECKOro martepuana npoucxoguT B MNPOCTON [OCTYMHOM
dopme; coepaHue 3aHATUI MO3BONSAET YAOBMETBOPUTb JIMYHOCTHbIE MOTPEeOHOCTU
obyyalowmnxca M BbICTPOUTb MX YCNELWHY NpodeCcCUOHarnbHy0 TPaeKkTopuio B
npoLecce NOAroTOBKN U peanu3aumm nHanBmMayasnbHbIX U rpynnoBbIX NPOEKTOB Ha 6ase
COBpeEMEHHOro o6opyaoBaHus.

1.4. OTNUYUTEnbHble 0COGEHHOCTU NPOrpaMmmb|

lMporpamma HanpasreHa Ha pa3sBuTUE MpeanpodeccuoHanbHbIX KOMMETEHUNA U
opraHusauunen NpakTn4yeckon AeAaTeNlbHOCTM 00y4valoWmMXca B 0611acTaX CXeMOTEXHUKM,
MUKPO3SIEKTPOHMKM, MPOrpaMMmnpOBaHNS.

OtnuuntenbHas  OCOBGEHHOCTb  OT  ApPYrMX  MporpamMm  AOMOSIHUTENbHOro
obpa3oBaHus 3akroyaeTcs B TOM, YTO COCTOUT M3 5 pasgenos, PacrnofoXeHHbIX Mo
CMNOXHOCTWN U3y4aemoro matepuana, ¢ yBenmyeHmemM Aonm npakTUYecknx 3aHATUn.

MpakTnyeckne 3aHATMS MO nNporpaMme  CB3aHbl C  UCMOMb30BaHMEM
BblYMCIIUTENBHON TEXHUKU: KOMMBbIOTEPOB W KOMIMMEKTOB «ApOYyMHO», a Takke
AOMNOSIHUTENbHbIX  AatyuMkoB.  [lporpamMma  opueHTMpoBaHa Ha  MpUMeEHeHue
9NEKTPOTEXHNYECKMX U POBOTOTEXHUYECKUX CPEACTB B XXU3HU YeNoBeKa.

OCHOBHOWN aKUEHT B OCBOEHUW OaHHOMW MporpamMmbl AefNaeTca Ha UCNofb30BaHue
NPOEKTHON [eATEeNbHOCTU U PasBUTUM CaMOCTOATENBHOCTU B CO30AaHUN MPOEKTOB U
YCTPOWCTB, YTO MNO3BONMT obyyawwmmcsa B Oyayuiem cosgaBaTb MOMHOLEHHbIE U
KOHKYPEHTOCMNOCOOHbIE NPOAYKTbI.

lMpoekTHaa OesATenbHOCTb, OpraHu3yemas B npouecce obyyeHusi, criocobcTByeT
pasBuMTUIO NpeanpodecCnoHanbHbiX KOMMNETEHTHOCTEN oOOyvalroLlerocs, a Takke
obecneynBaeT cBA3b npouecca 0bydeHUss C NpakTUYECcKon AeATEeNbHOCTM 3a paMKaMu
obpasoBaTenbHOro  npouecca.  TBOpYECKOE,  CaMOCTOATENbHOE  BbINOSIHEHUE
NpakTU4ecKnx 3afaHun, 3agaHus B (popMe OnuMcaHus MOCTaBfIEHHOM 3aJayun unm
npobnembl, OalT BO3MOXHOCTb Yy4alleMyCs CaMOCTOSATENbHO BbiOUpaTb nNyTM ee
peLleHus.

Mpn aTom peanunsytoTca:

- AManorosbI Xxapaktep obyyeHus;

- npucnocobneHne obopyaoBaHMs K MHANBMAYaNbHBIM OCOGEHHOCTAM yyallerocs;

- BO3MOXHOCTb KOppeKUnn negarorom npowecca obyyeHus B 5060 MOMEHT;

- onTMMarnbHOE CoYeTaHne UHAMBNAYanbHON U rpynnoBon paboThbl.

[aHHas nporpamMmMa MnOJSIHOCTbD COOTBETCTBYET JIMMHOCTHO-OPUEHTUPOBAHHOWN
mMogenn obyvyeHus n NpeaocTaBnaAeT LUMPOKME BO3MOXHOCTU A5 BbISIBNIEHUSN, y4eéTa U
pa3BUTUSA TBOPYECKOro NOTEHUMAaNa KaXKaoro WKOMNbHUKA, ANA pas3BUTUS 3CTETUYECKOrO
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BKyCa, MpOSIBMIEHNS WHAMBMAYANbHOCTU 0OOy4valolwerocs, WHUUMATMBLI, HaBbIKOB
TBOPYECKOM N CAMOCTOATENbHOW paboThbl.

OCHOBHbIMM NpUHUMNamMK paboTbl Neaarora No 4aHHOW NporpamMmmMe ABNATCA:

- MPVHUMIM Hay4YHOCTH;

- NPWUHLMM OOCTYMNHOCTMU;

- MPVHUMN HarnsagHoCTY;

- NPWHLMMN BapMaTUBHOCTY;

- MPVHUMM OTKPLITOCTMW.

OcobeHHOCTb NporpaMmmbl 3akrntoyaeTcs B €€ peanvsaumm Ha 6ase onopHoro By3a
Camapckoro permoHa, Caml'TY, ¢ npMMeEHEHNEM BbICOKOTEXHONOMMYHON MaTepmarnbHOn
6a3bl U NpuBneYeHMeM K npoueccy obydeHnss KagpoBOro NoTeHUmnana npenogasartenem
B By3a.

1.5. HoBn3Ha nporpammbl

HoBusHy nporpaMmmsl obecneunBaet ncnonb3oBaHne COBPEMEHHbIX
negarorMyeckmx TEXHOMOruMnM, MEeTOAOB W MPUEMOB; PasfiMYHbIX TEXHUK M cnocobos
paboThbl; COBpeMeEHHOro obopyaoBaHWA, MO3BOSIAKOLLENO UCCreaoBaTb, co3gaBaTbh U
MOAENUPOBaTb pasfinyHble npakTU4yeckne YCTPOMCTBA HA OCHOBE AOCTYMHbIX
3NEKTPOHHbLIX KOMMOHEHTOB, a Takke ynpaensaTb UX paboTon, aHanorMyHo pearnbHO
ncrnonb3yemMbiM TexHU4yecknm obbektam (ycTponcTtBam, cuctemam) u3 obrnacten
NPOMBbILLIIEHHbIX CUCTEM, aBTOMATUKN N SNEKTPOHUKN, a TakKe UCNONb3yeMbiX B ObITY.

Opranusauua paboTbl C MCNOMb30BaHMEM MUKPOKOHTPOMSIEPOB (Ha npumepe
«ApayvHo») B 06pa3oBaTefibHOM YyUYpeXaeHUN 3TO:

- BHeApeHMe COBPEMEHHbIX Hay4HO-MPaAKTUYECKMX TEXHONOrMm B YYeOHbIV
npouecc;

- coAencTeMe PasBUTUIO LLKOSBHOIO Hay4YHO-TEXHUYECKOro TBOPYECTBa;

- nonynspmsayunsa npodeccumn MHXeHepa n JOCTUXKEHUN B 061acTn pobOTOTEXHUKN.

1.6. ®opMbI 00y4YeHUsA N peanmsauum

dopma oby4veHna: ovHas.

dopma peanusaumn: oOTAeNbHbIE TEMbl MOFYT M3yyaTbCA C MNPUMEHEHNEM
ANCTAHUMOHHLIX ~ OobpasoBaTesibHbIX  TEXHOMOrMI C  yyeToM BO3PACTHbIX,
NHOMBUAYaANbHbIX OCOBEHHOCTEN oOy4varowmxcsa, GU3NONOrM4YecKnx, MNCUXoNoro-
negarormM4yecknx XxapakTepucTuk.

1.7. Llenb nporpamMmmbl

Llenu nporpammsbl:

- MNO3HaKOMUTbL oOOy4varlmxca C npuvHUMNaMM ©M  MeTogamu  paspaboTku,
KOHCTPYMPOBaHMUS U MPOrpaMMUpoOBaHnNsS yNpaBisieMblX 3MEKTPOHHbIX YCTPOMCTB Ha
6ase BbluncnnTenbHON NaTtopmbl «KApayNHOY;

- pasBMBaTb  HaBblkKM  MPOrpaMMMpOBaHWS B  COBPEMEHHOW  cpefe
nporpaMMmnpoBaHus;

- yrnyobuTb 3HaHuWs, NOBLICUTb MOTUBALUMUIO K ODYYEHUIO NyTEM MPAKTUYECKOro
WHTErPUPOBAHHOIO NPUMEHEHUSA 3HAHWI, MOMNYYEHHbIX B Pa3fiMyHbIX 0Opa3oBaTenbHbIX
obnactsax (maTemaTtuka, pusnka, MHpopmaTmka);

- pasBuBaTb TBOPYECKME CMOCOOHOCTM OOy4valoLMXCs, MNOBLICUTL MHTEPEC K
Hay4YHO-TEXHUYECKOMY, MHXEHEPHO-KOHCTPYKTOPCKOMY TBOPYECTBY.

1.8. 3apgaum nporpammbl

O6yu4arowme:

- HAy4YnTb NPUEMAM N TEXHOMOIMAM pa3paboTKM NPOCTENLLNX SNEKTPOHHBIX CXEM,
anropuTMOB M CUCTEM YrNpaBfeHns, TEXHUYECKUX YCTPONCTB 1 OO BEKTOB yrnpaBneHus;

- O3HAaKOMUTb C OCHOBaMW CXEMOTEXHWKW, Komnnektamu «Arduino» u wux
nporpaMmMmmpoBaHNEM;

- cthopmmpoBaTtb yMEHUA U HaBbikM paboTbl C aneMeHTHon 6ason, co3gaHus
NPOEKTOB N3 Komnnekrtos Arduino;



- pacwumpuTb NpeacTaBneHna obyyaromnxca B TOYHbIX (TEXHUYECKUX) HayKax,
MOBbLICUTb MOTMBAUMIO K OOy4YeHWo MyTemM MpPakTUYECKOro WHTErpupoBaHHOIro
NPUMEHEHNA 3HaHWK, MOJTYYEeHHbIX B pasnUyHbIX oObpasoBaTenbHbiX obnacTax
(maTemaTtuka, pusnka, MHpopmaTmka);

- hopMuMpoBaTb 1 COBEPLLEHCTBOBATb «XKECTKME» U «TMOKME» KOMNEeTEHUNN;

- chopMMpoBaTb YMEHNE OPUEHTUPOBATLCSA Ha KOHEYHbIV pe3ynbTarT;

- 06yunTb BriageH1o TEXHUYECKON TEPMUHOSOTMEN, TEXHUYECKOW FPaMOTHOCTN;

- cchopMmpoBaTb YMEHNE MONb30BaTbLCA TEXHUNYECKOM NUTEpaTypon.

PasBuBarowme:

- chopMMpoBaTb MHTEPEC K TEXHUYECKUM 3HAHUSM;

- passBuBatb Yy obydyawowmxca namsitb, M300peTaTenbHOCTb, 0OOpasHoe u
KpUTUYECKOe MbILUSEHWE,

- pasBMBaTb HaBblkM NPOEKTUPOBAHUSA, COOPKM M MPOrpaMMUPOBaHMS MPOCTbIX
3NEKTPOHHbIX YCTPOUCTB (B pamMkax nayvyaemon obnactu sHaHui);

- chopmmpoBaTh y4EOHY0 MOTUBALIMIO M MOTUBALIMIO K TBOPYECKOMY MOUCKY;

- pas3BUTb CaMOCTOATENbHOCTb WM OTBETCTBEHHOCTb B XO4E€ BbINOMHEHUS
TBOPYECKNX NPOEKTOB;

- pasBuBaTb CMNOCOBHOCTN OCO3HAHHO CTaBUTb Nnepen coboM KOHKpeTHbIE 3aJayu,
pa3buBaTb UX HA OTAENbHbIE 3Tanbl U 40OGMBATLCSA UX BbIMNOMHEHWS;

- CTUMyNMpoBaTb MO3HaBaTESNbHYD aKTUBHOCTb ObyvalowWmMxcs nocpencTsoM
BKITHOMEHUSA NX B pa3nnyHble BUAbl KOHKYPCHON OEeATENbHOCTY;

- passBuBaTb MHAPOPMALNOHHYKO KOMNETEHTHOCTb, HaBblkM PaboTbl C pasnUYHbIMM
NCTOYHMKaMK MHGOPMaLnK.

BocnutaTenbHble:

- BOCNUTbIBaTb KOMMYHUKATMBHbIE HaBbIKW COTPYAHMYECTBA B KONNEKTUBE, Maron
rpynne, y4actus B 6eceae, obcyxaeHuu;

- BOCMUTaTb UHTEPEC K TEXHNYECKOMY BUY TBOPYECTBA;

- BOCMUTbLIBaTh Tpyaontobue, CamMoCTOATENbHOCTb, OTBETCTBEHHOCTb, YMEHue
A0BOOUTb HavyaToe Aeno O KoHua.

1.9. MnaHupyemble pe3ynbTaTbl 0OO0y4YeHUs

1.9.1. NMpeameTHbIe o6pa3oBaTesibHbIe pe3ynbTaThbl
- N3y4eHbl OCHOBHbIE MOHATUA ANEKTPOTEXHUKM N POBOTOTEXHUKM;
- W3yYyeHbl HanpaeneHus pasBuTua n cdepbl NPUMEHEHUSI POBOTOTEXHUKM,
MEXaTPOHMKN N SNEKTPOHUKMW;
- N3yYeHbl OCHOBHbIE MPUHUMMbI PaboThbl ANIEKTPOHHBIX CXEM U CUCTEM YNpaBreHus
obbekTamu;
- U3yyeHbl BUAbl (Mogenun) n ocobeHHOCTM ncnosnbdyembix nnatgopm Arduino;
- M3YYeHbl OCHOBHblE MpPUHUMMbLI U npaBuna paboTbl ¢ POBOTOTEXHUYECKMMMU
anemMmeHTamu (NnaTtbl, A4ATYMKN, MOAYIIN, UCMOSTHUTENbHbIE YCTPONCTBA);
- U3yyeHa CTpPyKTypa W NPUHUUNBI NPOrpaMMUPOBaHUS  MUKPOKOHTPOMEPOB
Arduino Ha a3bike Wiring;
- N3y4YeHbl OCHOBbLI A3blka nporpammunpoBanHna Scratch (for Arduino), Wiring, B Tom
yucrne cuHTakcuc, 6asoBble OMBNMOTEKW, MpUMHUMNBI PaboTbl C BHELUHUMMU
yCTpONCTBaMK (datyukamu, mogynsamu), 6ubnuotekm paboTbl C pasnnyHbIM
AONONHUTENbHLIM 000pYyAOBaHMEM (MCNONHUTENbHbIE YCTPOWCTBA).
- cdopMUpoBaH HaBblk paboTbl C NPOCTEMUMM anropuTMOM U CUCTEMOM
ynpaBeHns 3NIEKTPOHHbIMUN YCTPOMCTBaMU;
- chopmMupoBaH HaBblKk COCTaBEHMSI MPOrpaMmbl YrNpaBneHus O NPOEKTOB
Arduino;
- cdopmMMpOBaH HaBbIK NPOEKTUPOBaAHWS, NPOrPaMMUPOBAHNA W  OTNAgKu
COBCTBEHHbIX MPOEKTOB.
1.9.2. JInyHOCTHbLIE pe3ynbTaThbl



e copmmpoBaHo Kputmndeckoe OTHOLLEHNE K nHopmauunm n
n3bupaTenbHOCTb €€ BOCNPUATUS;
e chopmupoBaHa OCO3HAHHOCTb MOTUBOB CBOMX OEWUCTBUA NPU BbINOSTHEHUU
3a4aHunN;
e pasBUTbl BHMMATENbHOCTb, HACTOMYMBOCTb, LEeNeyCTPEMITIEHHOCTb, YMEHUS
npeogonesatb TPYOHOCTY;
e nNpuobLLEHbl K LEHHOCTSM coumarbHbIX HOPM, YCBOEHbI NpaBusia NoBeaeHus
B obLLecTBe, O3HAKOMSIEHbBI M YMEIOT BKIIOYATLCA B POSNIN U peann3oBbiBaTb COLManbHO
npuemnemMble OPMbI COLMAnNbHOM XMU3HM B rpynnax u coobuecTBax;
e ccopmupoBaHa KOMMYHMKaTMBHasi KOMMETEHTHOCTb KaK CMOCOOHOCTb K
NPOAYKTUBHOMY OBLLEHNIO N 3OPEKTUBHOMY COTPYLAHMUYECTBY;
e npuobpeTeHbl HaBblKN MYBIMYHbBIX BbICTYNNEHWUNA.
1.9.3. MeTanpeameTHble pe3ynbTaTtbl
e CChopMMPOBaAHO YMEHME CTaBUTb LIENM U JOCTUraTb MX B pamKax M3yvaemown
nporpammbl;
e pasBuTa CNOCOOHOCTb afeKkBaTHO BOCMPUHUMATL OLLEHKY HACTaBHMKA W OPYrux
obyvatomxcs;
e PasBUTO YMeHMe ocBavBaTb Crnocobbl pelweHna npobneMm TBOPYECKOro
XapakTepa B XXM3HEHHbIX CUTYyauUsX;
e pa3BuUTbl MOTMBbLI CTPEMIMEHUA K MONYYEHUIO KAYECTBEHHOIO 3aKOHYEHHOro
pesynbTata paboTbl.
Pe3ynbTaTbl OCBOEHMA KypCca pacCMaTpUBaKOTCA Ha TPEX YPOBHAX:
[MepBbli ypOBEHb — pPENPOOYKTMBHLIN (MOHMMaeT, MOXeT BocrnpousBecTn 6e3
OLUNBOK).
Btoponn ypoBeHb — «uHTepnpeTaumst» (MOHMMAET, MOXET MNPUMEHUTb C
N3MEHEHNAMM B NMOXOXEN CUTyaLIUN).
TpeTnin ypoBeHb — «M300peTeHne» (MOXET CaMOCTOSITENIbHO CMPOEKTUPOBaTb W
3anporpamMmmMmmpoBaTh YCTPOMCTBO, peLuatoLlee NOCTaBEHHYIO Nepea HUM 3adady).
1.10. Kateropusa oby4arowmxcs
Bospact obyuvarowmxca no nporpamme:10-12 net (obyvarowmeca 4-5 knaccos
obLeobpasoBaTerbHbIX OpraHn3auun).
HanonHaemocTb y4ebHon rpynnbl: 14 yenoBek.
1.11. Pexxum 3aHATUN
Pexum 3aHaTMin: oAuH pa3 B  Hefent, MNpoAoSDKUTENbHOCTL 3aHATUA 2
akagemuyeckmx vyaca ¢ 10 MUHYTHBIM NepepbLIBOM.
1.12. TpyaoeMKOCTb NporpamMmbl
lMporpamma paccumnTaHa Ha 1 y4ebHbI rog, o6bem coctaBndeT 72 yaca.
1 akagemumyecknm yac — 45 MUHyT.

Paspen 2. CopepxaHue nporpamMmbl

2.1. Y4eOHbIN NNaH

Ne | HaumeHoBaHue pa3gena KonuyecTBO YacoB Popma

n/n | (Moayns), TeMbl Bcero | Teopwus MpakTuka Camocr. KOHTpoOns

pabora

1. | Mogyne |. «Pabota co 10 2 8 - | MNpakTnyeckne
cBeToaMoaaMu. 3apaHusi, TecT
Mpoekt «CBeTodop»

2. | Mogynb Il. «Pabota c 12 2 10 - | BbinonHeHne
ceHcopamu, NpakTU4ecKmx
Mcnonb3oBaHWe CUrHarnoB. 3agaHun,
MpoekT «ABTOMaTU4YECKOE NnpoeKkTHasi




OoCBeLLEeHNEY paboTa

3. | Moaynb Il. 14 2 12 - | BbinonHeHue
«/cnonb3oBaHne aaTunkoB NpakTU4eCKmX
N UHONKATOPOB. 3agjaHun,
MpoekT «MeTeocTaHuua» npoekTHas

paboTta
OKckypeusa  Ha
kacpeapy
«MMMM»

4. | Mogynb V. «YnpaBsneHue 16 4 12 BbinonHeHue
cepBonpueogamu " NpaKkTUYeCcKnX
MOTOpamMm. 3agaHun,
MpoekT «ABTOMaTUYeECKas NpoeKTHasi
OBEpPb» paboTta

OKCKypcuss  Ha
kacbeapy
«MnCy»

5. | Mogynb V. «TBopyeckue 20 2 18 BbinonHeHne
NPOoeKTbI «KoHBeliep», NPaKTUY4ECKMUX
«Cnctema onoBeLleHnsy, 3agaHun,
«Pagap», «KopoBbli utoroeasd
3aMOK»* nNpoekTHas
(Bkntovaet NTOrOBYHO paboTta
aTTecTaymio)

Wtoro: 72 12 60 -
2.2. KaneHpgapHbIn y4eOHbIN rpacpuk
lNog [OdaTta Hayana [1aTa oKoH4YaHusA Bcero Kon-Bo Pexum 3aHATUMA
06yuyeHus obyueHus no obyueHus no y4eOHbIX yacoB
nporpamme nporpamme Heaenb
2025-2026 01.09.2025 31.05.2026 36 72 1 pa3 B Hegento no 2
akagemu4eckmx yaca
2.3. Pabou4as nporpamma
Ne HauvmeHoBaHue KonuyecTtBo 4yacos
n/n pa3gena (moayns), CopepxaHue
TeMbl Bcero | Teopusa | lNpakTtuka
1 Moaynb 1 «Pabota co cBetognoaamu. lNMpoekT 10 2 8
«CBeTochop»
BBogHoe 3aHsTWe (urpa | Teopus: npoBedeHMe MHCTPyKTaxa
Ha 3HakomcTBa, | M0 TB ¢ obydyarowmmucs no
AVarHocTMka HaBbIKOB). | anekTpobe3onacHocT npu paboTte
MHCTpyKTax no TexHuke | C 3MnekTpoobopyaOBaHNEM,
©esonacHocTw. NCTOYHUKaMMU 3NEeKTPUYECKOro
BesonacHocTb npuv | Toka. UHcTpyKTax C
dunanyeckux obyyawwmMmncs  No  noxapHown
1.1 | akcnepumeHTax. OesonacHocTn npu pabote C 2 0,5 1,5
3NeKTpoobopyaOBaHNEM.
MpakTuka: opraHusauus
KOMMYHMKaTUBHbBIX urp n
npoeefeHne ONarHOCTUYECKUX
npoueanyp, CBSI3@aHHbIX c
n3y4yeHnem nepBoHaYvanbHbIX
3HaHWN, YMEHUIN, HABbIKOB.
12 3HaKomcTBO c | Teopusi:  MuKpokoHTponnepbl B 2 05 15
) KOHTponnepoMm ApayuHo | Hawlewn XKN3HU, KOHTponep ’ ’
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ApayvHO, CTpyKTypa W COCTaB.
Cpema nporpaMmupoBaHus  Ans
ApayvHo (IDE Arduino) un 43bik
NporpaMmMmnpoBaHms.

Mpaktuka: [Mpoekt «Mwratowun
ceeToauon». BoinonHeHune
OOMONHUTENbHbIX 3a4aHUN.

1.3

OcHosBbl
NPOEKTUPOBaHUS "
MOZAENMPOBaHNsI
3NEKTPOHHOTO
ycTpoictBa Ha 0Oase
ApayvHo

Teopwus: YnpasneHue
3NEKTPUYECTBOM. 3aKoHbI
anekTpuyecTaa. Kak ObICTPO
CTPOWUTb CXEMbl: MakeTHasi [ocka
(breadboard). UTteHue
3NEKTPUYECKMX CXEM.

MpakTuka: YnpaBneHue
CBETOAMOOOM Ha MaKEeTHOW [OCKe.
MpoekT «vpnaHga». BeinonHeHue
OONOMNHUTENbHbIX 3a4aHUN.

0,5

1,5

1.4

LLnpoTHO-MMnynbcHas
MOy NAUUS.
AHarnoroBble n
uMdpOoBbIE CUTHarbI.

Teopwusi: AHanorosble U LUdpoBbIE
curHansl, NOHATME LLUNM.
Linknnyeckne KOHCTPyKLMK.
MNpakTuka: YnpasneHue
YCTPOMCTBaMM C NOMOLLIbIO MOPTOB,
nogaepxusatowmnx WM. TMpoekt
«[nams ceeuny.

0,5

1,5

1.5

WToroBoe 3aHATME NO
Moay o 1.
CamocTodaTenbHbIN
npoexT «CseTodop»
(copeBHOBaHue).

CamocTosTenbHbIN
«CseTodop»

MNpakTuka:
NpoekT
(copeBHOBaHue).

Mopaynb 2 «PaboTa ¢ ceHcopamu, ucnosnib3oBaHue
curHanoBy». [IpoekT «ABTOMaTn4YeCKoe ocBelleHue»

12

10

2.1

CeHcopbl ApayuHo.

Teopus:

Ponb ceHcopoB B ynpasnsemMbixX
cucTemax. CeHcopsbl n
nepemMeHHble pesuncTopbl.
Henvtens HanpsXXeHus.
MoTeHumomeTp.

MpakTuka:

MpoekT «CBeTUnNbHKK c
yNpaBnsieMon APKOCTbIO».

0,5

1,5

2.2

AHanoroBble cUrHanbl Ha
Bxoae ApayvHo.

Teopus:

AHanoroBble CurHanbl Ha BXxoge
ApayvHo. Mcnonb3oBaHue
MOHUTOpA nocnegoBaTenbHOro
nopta Aans  HabnwogeHuh  3a
napameTpamMy CUCTEMBI.

MpakTuka:

Pabota c NMbe3oauHaMNKOM.
[MpoekT «Yragan 4yactoTy».

0,5

1,5

2.3

KHonka —
HaXaTus.

JaTyuK

Teopus: OcobeHHoCTH
NoaKmnoYeHns KHonku. Lindpossble
CuUrHanbel Ha Bxode ApaOyuHo.
ByneBbl nepemMeHHbIe 1 KOHCTaHTHI,
norunyeckune onepauuu.
YcTpaHeHne LWyMOB C MOMOLLIO
CTArMBaWUX W NOATArMBAIOLLNX
pes3ncTopos. MporpammHoe
ycTpaHeHue gpebesra.
Mpaktnka: [poekT
nepeknyarenby.

«KHOMOYHbIN
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MNToroBoe 3aHATME O

Moay o 2.
CamocTodATenbHbIN MNpakTuka: CamocToaTenbHbIN
2.4 | npoekTt NPOeKT «ABTOMaTM4yeckoe 4 - 4
«ABTOMaTMYeCKoe ocBelleHne» (CopeBHOBaHME).
OCBeLLeHVe»
(copeBHOBaHue).
3 Mopaynb 3. «<Mcnonb3oBaHne AaTYUKOB U UHOAUKATOPOBY. 14 2 12
MpoekT «MeTeocTaHuuA»
Teopus: CeMucerMmeHTHbIN 2 0,5 1,5
nMHAMKaTop. HasHaueHue,
YCTPOWCTBO, MPUHUUMNBI OENCTBUS
3.1 | Uudpposble niankaTopbl. | MHAMKaTOpPA.
MNpakTuka: YnpasneHue
WHAMKaTOPOM.
MporpammupoBaHue: MaccuBbl
AaHHbIX. [poekT « CekyHOoOMeEp».
Teopusa: HasHayeHMe MUKPOCXEM. 4 0,5 3,5
CpopuroBbii peructp. HasHaveHue
CABUrOBOrO peructpa. YCTpOWCTBO
HasHadeHune COBWUIOBOrO  peructpa, uYTeHue
3.2 | Mukpocxem. datasheet.
CAaBuUroBbIvi perncrp. Mpaktuka: [lporpammupoBaHne ¢
NCNonb30BaHNEM COBWroBOro
perncrpa. MpoekT «Bberywun
OrOHEK».
Teopus: BubnnoTteku, Kracc, 4 1 3
o6bekT. bubnuoteka math.h.
Wcnonb3oBaHne  6ubnuotek B
nporpaMmme. Wcnonb3oBaHue
3.3 Bubnuotexn, KNace. | yatematnueckmx dyHKLMIA B
OObEKT.
nporpaMmme.
Mpaktuka: [Mpoekt «KomHaTHbIN
TepMomMeTp c nHauKaumen
TEMNepaTypbI».
UtoroBoe 3aHaTWe no | [NpakTuka: CamocTtoaTenbHbIN 4 - 4
Moay o 3. | npoekT «MeTeocTaHUus»
34 CamocTosATenbHbIN (copeBHOBaHue).
' npoexT Okckypcus Ha kadbeapy «OlMMy».
«MeTeocTaHUMA»
(copeBHOBaHue).
4 Moaynb 4. «<YnpaBneHue cepsonpuBogaMmu U MOoTopamm». 16 a 12
MpoekT «ABTOMaTU4eckas ABepb»
Teopusi: HasHauyeHue, BuaObl WU
YCTPOWCTBO TPaH3UCTOPOB.
PasHoBuagHocTM asuraTtenen:
MOCTOSIHHbIE, LIaroBble,
Tparancrop | cepsogsuratenu
4.1 | ynpaBnsowWmi 3nNemMeHT PBOA ’ 2 0,5 1,5
CXEMbL. Vcnonb3oBaHne TpaH3uctopa B
Mozensx, ynpaensembix ApayvHo.
MpakTuka: YnpaBneHne CKopoCTbto
KonnektopHoro asuratens. lNpoekr
«Mukcep».
Teopua: HasHayeHue, BuaObl W
YCTPOWCTBO cepBoABUraTenem.
HasHauyeHnve, Buabl u | Wcnonb3oBaHue cepBogBuraTenen
4.2 | yCTpPOWCTBO B Moaensx, ynpasnsembix 2 0,5 1,5
cepBogsuraTenen. ApayvHo.
MpakTuka: YnpaBneHune
cepBogBuUraTenem: ounbnunoTeka
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Servo.h.
MpoekT «[aHTorpad».

Teopus: HasHauyeHue n ycTpomucTBO
XUOKOKPUCTANMMYECKMX — SKPAHOB.
Bubnuoteka LiquidCrystal.

BbiBOg coobLlieHnn Ha 3KkpaH.

43 YXngkokpuctannudeckuin | Micnonb3oBaHue Serial Monitor gns 4 3
' 3KpaH. nepegaynm TEKCTOBbIX COOOLLEHWN
Ha ApAayvHo.
MpakTuka: MpeobpasoBaHue
TEKCTOBbIX COODLLEHUA B KOMaHAbI
ansa ApgyuvHo. MpoekT «MNenmpxkep».
Teopwus: lMporpammupoBaHue:
WToroBoe 3aHATME MO : .
ob6bekt  String, umkn  while,
Moaynio 4.
CamocTosATenbHbIN onepaTop'Bbl6opa case. -
4.4 NPOEKT MpakTuka: CamocToaTenbHbIN 8 6
nNpoekT «ABTOMaTMyeckas OBepb»
«ABTOMaTMyeckas
ABepb» (COpeBHOBaHUE) (copeaHoBakue).
" | Okekypeusa Ha kadpeapy «MMCY».
Mopaynb 5. «TBopueckue npoektbl «kKoHBenep», «Cucrema
5 onoBeleHnna», «kKogoBbIn 3aMokK», « MOHUTOP 300POBbLAY, 20 18
«[eTeKkTOop NXU» U Ap.*~.
Teopus: HdOpMaLMOHHbINA MNOUCK,
MHpopmaLMOHHbIN aHanuns3 aHanoroB, CpaBHEHMWE
51 | mouek, aHanus npaK'[l/IKa: dopmynupoBaHne 4 3
aHarnoroB, KOMMOHOBKA | Leneu n 3agay npoekTa,
yCTpoOncTBa. TEeXHUYecKoe 3afaHne, KOMMNOHOBKA
YCTPOWCTBA.
Teopus: KoHcTpykTOpCKas
npopaboTka yCTpOWCTBa, aHanm3 u
KoHCTpyKTOpCKast noabop anemeHTHON 6a3bl
5.2 o MpakTuka: CocrtaBnexue 4 3
npopaboTka ycTpomncTBa. o o
ANEKTPUYECKON N MOHTAXXHOW CXEM,
HanucaHne anroputMa paboTbl
nporpaMmei.
MpakTuka: MpakTnyeckasa
peanu3auus npoekTa,
53 MpakTnyeckas nporpamMmupoBaHme 1 cbopka, 8 3
' peanu3auusi NpoekKTa. ucnelTaHme paboTbl YCTPOMCTBA,
aHanM3 owunboK W HegoCTaTKOB,
oTragka nporpamMmmei.
WtoroBoe 3aHATMe no | [pakTuka: HopaboTka "
mMoaynio 5. npeseHTauus (BemoHcTpauus)
HopaboTka n | npoekTa (uToroBas arTecTaums).
5.4 | npeseHTauua 4 4
(BemoHcTpauums)
npoekTta (ntoroBsas
atTecrauus).
Paspen 3. ®opma aTTecTtauum M oLeHO4YHbIe MaTepuarbl.
OueHOoYHble MaTepuanbl
B nporpamMmme ncnosb3yrTca crnenyruime oueHo4YHble MaTepuarsbl.
- NpaKkTu4ecKne 3agaHus,
- TECTbI;
- NPOEKTHI.
,ﬂJ'IFI oTCnexmBaHmA pe3ynbTaTMBHOCTU o6paaoBaTeanoro npouecca

MCnonb3yTcsa criegyowmne BUabl KOHTPONS (OLEHKN):
- BXOAHOW KOHTPOSb (cobecenoBaHue);

- TeKyLLl,I/II7I KOHTPOIJ1b (OcyLLl,eCTBJ'IFITbCFI no pes3ynbTaTtaM BbINOJIHEHNA Yy4alLMMUCA
NPaKTN4EeCKNX 3ajaHuK, BbIMNOSIHEHMUA 3aJaHUX MOBbILLEHHON CJ'IO)KHOCTI/I), a TakKxe B
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xoge pednekcun. OB6aymbiBag M OCMbICIMBas npogenaHHyto paboTty, yyawmecs
yrnyonsoT NOHMMaHe TEOPETUYECKOro U NpakTUYEeCKoro Mmatepmana nporpammbl. OHu
YKPENMAT B3aMMOCBSA3M MexXay YXe MMEKWMMUCA Yy HUX 3HaHMAMU U BHOBb
NPMOBPETEHHBLIM OMbITOM,;

- MPOMEXYTOYHbIN KOHTPOIb (TECT);

- WTOrOBbIN KOHTPOSb (BbINOSMIHEHWE TBOPYECKUX 3afaHUW W OeMOHCTpauus
NpoekTa, 3awmTa NPoeKkToB*, BbiICTaBka paboT*, yyacTme B KOHKypcax®, COpeBHOBaHUAX
pPasfiMyHOro YpoBHSA™)

®dopmMbI NnodsedeHuUs1 umoz208 peasiusayuu rnpo2paMmmbi:

OueHka pesynbTaToOB [AEMOHCTpaUMM MpoekTa, pes3ynbTaTbl AEeMOHCTpauun u
3alWnTbl NpoeKTa, BbiCTaBka paboT*, ydacTue B KOHKypcax®, COpeBHOBaHUAX™.

[Ana BbISBNEHNA pes3ynbTaToB OCBOEHMS NporpamMmbl NpeanoXeHbl crnegyouime
TEeMbl NMPOEKTOB:

1.  «KoHBenepy,

2. «Cucrema onoBeLleHNSa,

3. «KopgoBbin 3aMOK»,

4. «MoHuTOp 340p0OBbLSY,

5. «[eTekTop mku» n gp.**.

BbinonHsieTcs B xo4e BbINOSIHEHUSI TBOPYECKMX 3aJaHUM M AEeMOHCTpauuun
npoekTa (3awmTbl NPOEeKTa, BbiCTaBkM paboT, y4acTus B KOHKypcaxX, COPEBHOBAHUAX).
Mpn 3TOM OUEHMBAETCS KAa4YeCTBO U YPOBEHb CaMOCTOATENbHOMO NPOEKTUPOBAHUSA U
NporpaMmMupoBaHnsl YCTPOWCTBA, peluarollero NOCTaBMEHHY MpakTUYecKyo 3agady,
Ka4yecTBO U YPOBEHb Npe3eHTaLnmn.

Yyaiwmecq, nokasaBlUMEe BbICOKMM YPOBEHb OCBOEHUSI MNporpammon, MoryT
HanpaBnNATbLCA Ha y4yacTMeé B  KOHKypcax no  pobGoTOoTexHuke m
NpOrpaMMMpPOBaHUIO, YTO 3HAYMTENbHO YyCUNMBaeT MOTMBAUMIO YYEHWUKOB K
AanbHenwemMy nNosfyvYeHnto 3HaHunm M obydeHuio B LleHTpe TexHuyeckoro TBopYecTBa
Caml'TY.

OcHoBHOW popMon 0Oy4eHUa SABRAKOTCA NpakTudeckas paboTta, KoTopble
BbIMOMNHATCA ManbiMn  rpynnammn  (2-4 4venoBseka). Takke B xoge paboTbl
MCNONb3yTCA Y4eOHblE MO3rOBbIE LUTYPMbl U COPEBHOBAHUSA KOMaHA,

B pamkax mogynen 1-4 npumeHsieTcs obwmn npuHumMn oopmMmpoBaHns 3agaHun,
CBSI3aHHbIX C YPOBHAMW pe3ynbTaToB OCBOEHUS NPOrpaMmbl:

1-3(1-5***) 3aHATMA - nepBbid YpPOBEHb (PENPOAYKTUBHBLIN):  y4yallMica
BOCMPOM3BOAMT YCTPOWCTBO W MporpamMmy €ro ynpaeneHuss no obpasuy;
AONOMNHUTENbHbIE  3a4aHWs  MOBbLILWEHHOW CIOXHOCTM  npeanonaratT  BHeceHue
He3HauYnTENbHbIX U3MEHEHUI B Nporpammy / cxemy.

4-6(6-8***) 3aHATNA - BTOPOW YPOBEHb («MHTEpNpeTaums»): ydalmecs, pabortas B
ManbIX rpynnax, camoCTOATENbHO cobMpaloT YCTPOWCTBO U NPOrpamMupytoT ero, C
Yy4eTOM U3MEHUBLLMXCA YCNOBUIA ero paboTbl. [lononHuUTenbHble 3a4aHNSA NOBbILLEHHOM
CMNOXHOCTU NpeanonaraT BHECEHUE 3HAYUTENbHbIX M3MEHEHWI B Mporpammy/cxemy.
3aHaTne npoBoauTcsa B (popme Yy4yebGHOro MO3roBOro LWTypMa, Keuc-meTtoga u
copeBHOBaHWs kKoMaHg. [pumep «kenca» npveeaeH B npunoxerHun 1 [1].

B pamkax wmogyna 5 pgocturaeTca  TpeTunm ypoBeHb  («n30bpeTeHuer):
CaMOCTOAATENbHOE MNPOEKTUPOBaAHME U MNPOrpamMMMpOBaHWE YCTPOMCTBA, peLuatoLLero
NMOCTaBMNEHHYIO MpakTU4eckyio 3agadvy. [lpm 9TOM npouecc NpOeKTUPOBaHMUS
pa3buBaeTcst Ha HECKOITbKO CaMOCTOSTENbHbIX (3aKOHYEHHbIX) 3TanoB.:

1-2 3aHATMA — WHOPMALMOHHBIA TMOUCK, aHanuM3 aHanoros, CpaBHEHue,
dopMynupoBaHMe Uenen W 3agad npoekTta, TeXHUYeckoe 3ajaHue, KOMMOHOBKA
yCTponcTBa.

* B cny4vae BbIxoga Yy4ebHOro npoekTa Ha ypOBEHb OPUrMHANbHOM TBOPYECKOM
pa3paboTku.
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** BO3MOXEH CaMOCTOATESNbHbIN BbIOOP TEMbI MPOEKTa, B pamMKax MMeLlencs

anemeHTHon 6asbl.
*** Ona mopynen 3 u 4.

3-4 3aHATMA — KOHCTPYKTOpCKas npopaboTka yCTpOWCTBa, aHanu3 u noabop
anemMeHTHon 6asbl, COCTaBfiEHME JNEKTPUYECKOM N MOHTaXHOW CXeM, HanMcaHue

anroputma paborTbl.

5-8 3aHATMA — NpakTUyeckas peanu3aums npoekTa, nporpammMmmpoBaHue n cbopka,
ncnbiTaHne paboTbl yCTPOMCTBA, aHanu3 oLWMBoK N HeAOCTaTKOB, OTMNazKa NpPorpammbl.
9-10 3aHaTUA — gopaboTka 1 Npe3eHTaums (AeMOHCTpauus) NpoekTa B rpynne.
B xope paboTbl Hag TBOpYECKMMU NMPOEKTaMM UCNONb3yeTCs KeNc-MeToA.
®opMbl U METOALI KOHTPOMS N OLEHKM pe3ynbTaToB OCBOEHUSA MOAYNeW coaepxaTcs B

Tabnuue Huxe.

HaumeHoBaHne mogynen

OcHoBHble nokasaTtenu

dopmbl U MeToabl

OLLEHKM KOHTPOIS U OLEHKM
MepBbIn YPOBEHb
(penpooyKTUBHbLIN): CobecenoBaHue (YyCTHbIN
yJaliuincs onpoc),
BOCMPOW3BOAUT npakTuyeckme 3afdaHus,
YCTPOWCTBO W MpOrpaMmy | AOMOMHUTENbHbIE
no obpasuy; | 3agaHus,
OOMONTHUTENbHbIE TecT,
3agaHva  npegnonarakT
BHECeHne
Mogynb |. «PaboTa co cBeTogmogamum. HE3HAYNTENBHBIX
lpoexT «CBeTogop» N3MeHeHW B nporpammy /
Mogynb |l «Pabota ¢  ceHcopamu, cxem porp y
MCcrnonb3oBaHWe CUrHanos. y: 3a0aHMS  NOBBILIEHHO
MpoekT « ABTOMaTn4ecKkoe OCBeLLEHNE» B .
Mogynb Ill. «Wcnonb3oBaHue [aTynMKoB W Topou YPOBEHb | CIIOKHOCTH,  pesylbTarhl
VHIMKATOPOR («MHTEpnpeTauns»): YMLL, copeBHOBaHue
MpoekT «MeTeocTaHuusa» yHatumnes KOMaHA
CaMOCTOATENBbHO
Mogynb IV. «YnpaBneHue cepsonpusogamu u _
MoTOpaM cobupaeTt ycTporictBo u | Metog
MpoekT «ABTOMaTM4eckas ABepb» MPOTPaMMIPYET  €ro, = C | OLIeHMBaHIA:
y4yeToMm N3MEHMBLUUXCS | SKCNEPTHbIN;
ycrnoBun  ero  paboTtbl. | Buabl BbICTaBNAEMbIX
[ononHuteneHble OLLEHOK: 3a4yeT/He3ayeT
3agaHus nosbilweHHoM | Cnocob yyeTa

CNOXHOCTW npegnonaratT
BHECEHME 3HauYnUTembHbIX
N3MEHEHUN B
nporpaMmmy/cxemy.

NMHAMBUAOYaNbHbIX
OOCTUXEHUN
oby4yatoLmxcs:

KypHan yyeTa
yCcrneBaemMocTH n
noceLaemocTu

Mogaynb V. «TBopYeckne npoekThbl
«KoHBelep», «Cnctema onoBeLLeHNS»,
«Papap», «KogoBbinn 3amok», « MoHUTOpP

300poBbsY, «[eTekTop mku» 1 ap.*

KauyecTBo 1 ypoBeHb
CaMOCTOATENBHOrO
NMPOEKTUPOBaHNS U
nNporpaMmMmnpoBaHus

YCTPOWCTBA, peLuatoLLero
MOCTaBMEHHYIO
NnpaKkTUYecKyto 3agadvy,

KayeCTBO U YPOBEHb

npeseHTauuun

TBOpYeckune 3agaHus
Ha 3aHATUAX.
MTOroBbIli KOHTPOSIb B
dopme geMoHcTpaumm
npoekTa (3awmnThbl
npoekTa)

MeTton
OLIeHNBaHUSA:
3KCNEPTHbIN;

Buabl BbicTaBnsieMbIX
OLIEHOK: 3a4eT/He3ayeT
Cnocob y4yeTa
NHAMBUAOYanbHbIX
LOCTUXEHUN
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HaumeHoBaHvne moaynen OcHoBHbIe NokasaTenu dopmbl U MeTOAbI
OLIEHKM KOHTPONS U OLLEHKMN
obyuvatoLwmxcs:
Ka4yeCcTBO NpoeKTa 1
npeseHTaumm

* B xo4e p860TbI Hal TBOPYECKMMU MNMPOEKTaMU TakKXe UCNOJIb3yeTCH Kenc-meTtos.

KpI/ITepI/II/I oueHMnBaHUA NPoOeKTa o6yl-|a+ou.leroc;| cogeprKaTtca B Tabnuue Hunxe.

KpuTepumn oueHnBaHnsi npoekta obyyatoLierocs

Kputepumn

Bann

KpVITepVIVI OLeHnBaHnA cogepXXaHuA rnpoekTa 06y‘-IaIOL1J,6‘FOCF|Z

1. CnocobHoCcmb K 1102UHECKOMY MbIWIIEHUIO:

1.1. lMouck, ombop u ucronb3o8aHue UuHghopmayuu

PaboTta cooepXXut He3HaumMTenbHbIM 00beEM noaxoasiien MHopMaunn U3 orpaHNYEHHOro
yuncna ogHOTUMNHBIX UCTOYHUKOB

Pabota cogepXuT QOCTATOYHbIN OObEM MOAXOAsWEN MWHMOpMaunUMm M3 OAHOTUMHbLIX
WUCTOYHWKOB

PaboTa cofepXuT 4OCTaTO4HO MOJHY0 MHOPMaLMIO M3 pa3HOOBpasHbIX UCTOYHUKOB

1.2. lMocmaHoeka npobnemsi

Mpobnema ccopmynmpoBaHa, HO rMnoTesa oTCyTCTBYeT. [naH AencTBui hparMeHTapHbIv

Mpobnema copmynmpoBaHa, 000CHOBaHa, BblABUHYTa rmnoTesa (rmnoTesbl), HO MnaH
OEVCTBUI NO JOKa3aTeNnbCTBY/ONPOBEPXKEHUIO TMMOTE3bI HE NOJHbIN

Mpobnema copmynumpoBaHa, 060CHOBaHa, BbliABMHYTA rMnoTesa (rmnoTtesbl), AaH
noapo6HbIN NNaH AeNCTBMI N0 AOKa3aTenbCTBY/ONPOBEPXKEHMNIO TMNOTE3bI

1.3. AKmyasnbHOCMb U 3Ha4YUMOCMb mMeMbl PpoeKkma

AKTyanbHOCTb TEMbI NPOEKTa MU ee 3Ha4YMMOCTb 4515 obyyatoLlerocst 0603Ha4eHbI
dparMeHTapHO Ha YpOBHE YyTBEPXOEHWN

AKTyarnbHOCTb TEMbI NMPOEKTa U €€ 3HAYNMOCTb Anst 0ByyaroLerocsi 0603HaueHbl Ha YpoBHE
YTBEPXKAEHWI, NpMBEAEHbI OCHOBaHUS

AKTyanbHOCTb TEMbI NPOEKTa U ee 3HAa4YMMOCTb PacKpbITbl U 060CHOBaHbLI UCYepnbIBatoLLE,
Tema MMeeT akTyaribHOCTb U 3HAYMMOCTb He TONbKO Ansi obyyatoLlerocs, Ho 1 Ans
oblecTBa

1.4. AHarnu3 xoda pabomsl, 861800b1 U NEPCeKmMusbl

AHanua sameHeH KpaTKMM onncaHnem xoaa n nopagka pa6OTbI

MpencrasneH pasBepHyTbI 0630p paboThbl N0 AOCTUXKEHUIO Lienelt, 3asiBNEHHbIX B MPOeKTe

MpeacTaBneH ncyepnbIBaroLLMIA aHanM3 cuTyaunii, cknagbliBaBLUMXCS B Xo4e paboThl,
caenaHbl HeobxoanMble BbIBOAbI, HAMeYeHbl NepcnekTUBbl paboThl

1.5. JluyHas 3auHmepecogaHHOCMb asmopa/koMaHObl, meopyeckul nodxod K npoekmy

PaboTa wabnoHHasa. ABTop/koMaHAa nposiBun/a HeaHaunTeNbHbIA MHTEPEC K TEME
NpoekKTa, HO He MPOAEMOHCTPMPOBAIT CAaMOCTOSITENILHOCTU B paboTe, He UCNOSb30oBan
BO3MOXHOCTM TBOPYECKOro nogxoaa

PaboTta camocTtosTenbHas, OEMOHCTpUpyrulad cCepbe3Hyo 3anHTepecoBaHHOCTb
aBTOpa/KOMaHﬂ,bI, npeanpuHATa nonbiTka npeacrtaBuTb NWYHbBIN B3rNsg Ha TeMy MNMpoeKTa,
NPUMEHEHDbI 3JIEMEHTBLI TBOpPYECTBa

PaboTta oTnnyaeTcs TBOpYECKMM noaxonom, COBCTBEHHbIM opurnHasbHbIM OTHOLUEHNEM
aBTopa/KOMaHﬂ,bl Kungee npoekrta

1.6. lonesHocme u BocmpebogaHHOCMb rPOdyKma

MpoeKTHbIN NPOAYKT NoNe3eH nocne AopaboTKu; KPYr NL, KOTOPLIMU OH MOXET BbITb
BoCcTpeboBaH, ykasaH HEABHO

MpOoeKTHbIN NPOAYKT NONEe3eH, KPYr fny, KOTOpbIMU OH MOXeT BblTb BOCTpeboBaH, ykasaH.
HasBaHbl noTeHumanbHble NoTpebutenu n obnactTy Ucnosnb3oBaHWUs NPoayKTa

MpoaykT noneseH. YkasaH Kpyr v, KOTopbiMu OH ByaeTt BocTpeboBaH. ChopmynmpoBaHbl
peKoOMeHJaLMM MO UCMOSIb30BaHMIO NOyYEHHOro NpPoAykKTa, CnaHNpPOBaHbl AENCTBUS MO
€ro NPOABWKEHUIO
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2. CgpopmuposaHHOCMb HasblKO8 NpoekmHol dessmenbHocmu

2.1. Coomeemcmeue 8bibpaHHbIx criocobos pabomsi Uernu u cooepxaHuio npoekma

Yactb NcnoJib3yembiXx crnocoboB pa60TbI HEe COOTBETCTBYET TeEME U Uenn npoeKkTa, uenm
MOryTt ObITb 4O KOHLA He OOCTUIHYThI

WNcnonb3oBaHHbIe cnocobbl paboTbl COOTBETCTBYIOT TEME U LIENM NPOEKTa, HO ABMSOTCS
HeaoCcTaToOYHbIMU

Cnocobbl paboTbl 4OCTATOUHbI 1 UCMOMB30BaHbl YMECTHO M 3(PPEKTUBHO, Lienun npoekTa
OOCTUTHYTHI

2.2. InybuHa packpbimusi membi MPoekma

Tema npoekTa packpbita oparmeHTapHO

Tema npoekTa packpbiTa, aBTop/komaHaa nokasan/a sHaHue TeMbl B paMKkax nporpaMmmbl

—_

Tema npoekTa packpbiTa UcdepnblBaioLLe, aBTop/komaHaa npoaeMoHCcTpupoBar/a
rny6okve 3HaHus!, BbixoasLWMe 3a paMKu LUKOSIbHOW Nporpammbl

2.3. Kayecmeo npoekmHoz20 npodykma

[MpoeKTHBIN NPOAYKT He cooTBeTCTBYeT HoNnbLUMHCTBY TpeboBaHUM kayecTBa (3CTeTUKA,
yao6CTBO MCNOMNb30BaHWS, COOTBETCTBME 3aABMNEHHbIM Lensm)

I'Ipop,yKT He NOJTHOCTbIO COOTBETCTBYET TpGGOBaHVIFlM Ka4yecTBa

MpoayKT NONHOCTLIO coOTBETCTBYET TpeboBaHMAM KayecTBa (acTeTudeH, yaobeH B
MCNOMb30BaHWW, COOTBETCTBYET 3asBNEHHbIM Liensm)

3.  CgbopmuposaHHOCMb Ha8bIKO8 KOMMYHUKamueHou, y4ebHo-uccriedosameribCcKol

dessmenibHOCMU, Kpumu4eCKoe0 MbiWJieHuUs

3.1. HYemkocmbe u mo4yHocmsb, y6edumenbHOCMb U TaKOHUYHOCMb

CopeprkaHue BCex 3NeMeEHTOB BbICTYMNEHUsI faeT npeAcTaBreHne o NpoekTe;
NPUCYTCTBYET KyNbTypa peyu, HabnogaTcs OTCTYNNEHNS OT 3asiBNIEHHON TEMbI B XO4e
BbICTYNNEHWS

CogepkaHue Bcex aNeMeHTOB BbICTYMNNEHNA AaeT NpeacTaBrieHne O NpoekTe;
NPUCYTCTBYET KyNbTypa peyn, OTCTYMNNEeHUs OT 3asiBNIEHHON TEMbl BXOE BbICTYNIIEHNS]
OTCYTCTBYIOT

Cop,epx(aHMe BCEX 3JIEMEHTOB BbICTYIJIEHNA OAET NpeacTtaB/ieHne O NPOEKTE;
HabntogaeTcs npaBuUIIbHOCTb pe4n; TOYHOCTb NMUCbMEHHOM pe4yn; 4eTKOCTb peyun, JTakOHN3M,
HEMOTMBUPOBAHHbLIE OTCTYMJIEHNA OT 3asiBIEHHON TEMbI B X04€e BbICTYMJ1EHNA OTCYTCTBYIOT

3.2. YmeHue ocywiecmensime y4ebHoe compyOHU4ecmaeo 8 epyrine

PaboTtaeT B rpynne, oka3biBaeT B3aMMONnoMolLlb, 3aaeT BONPOCHI, HeobxoauMble Ansi
opraHmn3auum CcoBCTBEHHON OEATENBHOCTY

PaboTtaeT B rpynne cBepCTHUKOB, OKa3blBaeT B3aMMOMNOMOLLb, BbICTpanBaeT NpoayKTMBHoOe
B3anMoencTeune co CBEPCTHUKaMn " B3POCIIbIMU. MoxeT 6paTb MHUUMATUBY Ha cebs.

OpraHusyeT y4ebHoe COTPYyAHNYECTBO CO CBEPCTHMKAMM U B3POCHbIMU, CAMOCTOSITENBHO
onpeaenseT uenu u QyHKUUM y4acTHUKOB, YCMELIHO CNpaBnseTcsl ¢ KOHINKTHLIMU
CUTYauusiMM BHYTPW rpynmbl

KpuTepun oueHuBaHus 3awmTbl npoekTa obyyatoLlerocs:

1. Kayecmeo ebicmyrnneHus

[oknag 3aynTbiBaeTCs

Hoknag nepeckasblBaeTcd, HO HE 00bsiCHEHa CyTb pa6OTbI

Hoknag nepeckasbiBaeTCA, CyTb pa60TbI 00bsiCHEHa

Kpome Xopouwlero goknaga nokasbiBaeT BJlageHne nnniocTtpaTtnBHbiM MaTtepmnanom

TekcT Aoknaga 00bsACHAETCS CBOMMW CIlOBaMM, CyTb pa6OTbI 00bsICHEHa, npocnexmnBaeTcA
JIOrnKa

gl |l W|IN| =

2. Kauecmeo omeemoe Ha 80npochi

HeT 4eTkocTM OTBETOB Ha BOMNBLUNMHCTBO BOMPOCOB. OTBeTbl Ha NOCTaBMNEHHbIE BOMpPOCHI
OOHOCJ10BHbIE, HEYBEPEHHbIE. ABTOp/KOMaHD,a HEe MOXeT 3aluiatb CBOK TOYKY 3peHus

OTBeTbl Ha BONbLUMHCTBO BOMPOCOB. ABTOp/KOMaH,D,a yBEPEHHO OTBE4aeT Ha
NnocTaBJiEHHbIe BOMNPOCHhI, HO HE OO0 KOHLUa 060CHOBbLIBAET CBOKO TOYKY 3peHunsd

OTBeThl Ha Bce BOMpockl ybeanTenbHO, apryMeHTMpoBaHHO. ABTOp/KOMaHaa NposiBnsieT
XopolLee BriaieHe MaTepuasiomM, yBEpeHHO OTBEeYaeT Ha NOCTaBIIEHHbIE BOMPOCH,
JoKazaTenbHO U pasBepHYTO 0GOCHOBLIBAET CBOK TOYKY 3pEHUS
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3. OpopmneHue demMoHCcmpayUoOHHO20 Mamepuarna

MpenctasneH Nnoxo 0oPopPMIIEHHbIN AEMOHCTPAUMOHHbBIN MaTepuan

lD,eMOHCTpaLI,l/IOHHbll‘/ll mMaTtepuan Xxopowo OCpOpMJ'IeH, HO €CTb OTAEJIbHbIE NPETEH3UN

K AemMoHcTpauuoHHOMY MaTepuarny HeT NpPeTeH3uni

4. HUcnonb3osaHue 0eMOHCMpPayUOHHO20 Mamepuara

npeD,CTaBﬂeHHbIVI D,eMOHCTpaLI,VIOHHbIVI mMaTtepuan He UCMNoJib3yeTCA B AOKNage. He
BblAep>XaHbl OCHOBHbIE TpeGOBaHVIFI K ﬂMSaVIHy npe3eHTaunn

MpeacTaBneHHbI AEMOHCTPaLMOHHBIN MaTepuan ucrnonb3yeTcs B Aoknaae. CpeacTea
HarnsaHoCTU UCMONb3YIOTCS, BblAepkaHbl OCHOBHbIE TPeOOBaHUS K An3aliHy npeseHTauum,
OTCYTCTBYET Norvka nogaqv matepuana, HeT CornacoBaHHOCTU MeXAy npeseHTaumnen u
TEKCTOM Joknaja

MpeacraBneHHbIV AEMOHCTPALUOHHBI MaTepuan ucnonb3yeTcsa B AOKNaje,
WH(popmaTMBeH, aBTOp CBOOGOAHO B HEM opueHTupyetcs. Cpeacrsa HarnggHoOCTH
NCNonb3yloTCS, BblAepXKaHbl OCHOBHbIE TPebOBaHWs K Au3anHy npeseHTauuun, nogaya
MaTtepuana normyHa, npes3eHTaumns 1 TeKCT AOoKMaga NoNHOCTLIO COrnacoBaHbl

5. CobnodeHue peanameHma 3aujumsl (He bonee 5 MuHym) u cmereHb 8o30elicmeus Ha

ayodumopuro

MaTepman M350XKEeH C y4eToM perfiamMmeHTa, 04aHaKo BbiCTynawwiemy He yaanocb
3anHTepecoBaTb aygntToputo

BbICTyFIaIOLLI,eMy yAaanocChb BbIi3BaTb UHTEPEC ayaAUTOPUN, HO OH BbiLLEST 3a PaMKun
pernamMmeHTa

BbICTyFIaIOLLI,eMy yAanochb BbIi3BaTb UHTEPEC ayaAUTOPUN N YITOXUTbCA B pernamMmeHT

[ns ntoroeoro KOHTpPONA I'IpOGKTHOVI O0EeATENIbHOCTU NPUMEHAETCA TpéxypOBHeBaH cucrtema OueHKn
3HaHWN, yMeHVIVI N HaBbIKOB 06yqa}ou.w|xc;1: HU3KNI YPOBEHDb, Cpeﬂ,HVIVI POBEHb, BbICOKWUN YPOBEHb.

YpoBeHb OLLeHKU 3HaHUW, YMEHUW U HaBbIKOB 0by4arolmxcsi Cymma 6annoB
HU3KUN 0-19
cpegHumn 20-28
BbICOKMI 29-37

[Mprmepbl TEeCTOBbIX 3a4aHUN
1. Mpouenypa void loop BbINonHAETCS

{ .
0 BCE BpeMs, Noka BKItoyeHa nnata Arduino
0 TONbKO OAWNH pa3

0 OAWH pa3 nNpu BKNYeHUn nnatbl Arduino
0 [Ona xpaHeHna yncen B guanasoHe oT 0 go 255 ncnonbayeTtcs

~
0 TUN JaHHbIX byte
O TUN gaHHbIX unsigned int

O TUN AaHHbIX boolean
(1 MNpouepaypa void setup() BbINONHAETCA

¢
0 TOMNbKO OOUH pas3
o f OAWH pa3 nNpu BKNYeHun nnatbl Arduino

0 BCe BpeM4, Noka BkritoyeHa nnata Arduino
[1 YTobbl BKMOYMTEL CBETOANOL OAMH pa3 B Havane nporpaMmmbl

n ¢ dyHkumio digitalRead() cneayeT HanucaTb B npoueaype void setup()
0 dyHkuuio digitalWrite() cnegyet HanucaTb B npouenype void setup()
o ¢ dyHkuuio digitalWrite() cnegyet HanucaTb B npoueaype void loop()

0 Ans BblBOAA nepemMeHHon X Ha MOHUTOP nopTa crieayeT nponucatb
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0 © Serial.print("X");
0 Serial.printin("X");

{ . .
0 Serial.print(X);
[0 Ins HasHa4veHusa pexunma paboTbl NMHOB Arduino ncnonb3yeTcs

0 dyHkuma digitalWrite()

0 dyHKuma pinMode()
{ ) \
O anpekTtusa #define
0 ®yHkuma delay()
0 ' oCTaHaBnMBaEeT BbIMNOMHEHVE NPOorpamMMbl Ha 3aAaHHOE KOMMYECTBO
MUIIIMCEKYHS,
0 ' oCTaHaBnMBaEeT BbIMOMHEHVE NPOorpamMMbl Ha 3aAaHHOE KOMMYECTBO
CeKyHa
~
0 OCTaHaBnMBaeT MUraHne CBeToanoaa Ha 3aaHHOE KONMYEeCTBO
MUIIIMCEKYHL,

[0 Mpw 3arpy3ke ckeT4ya nosiBunach owmnbka «programmer is not responding» —
cnegyet

¢
O NPOBEPUTbL MOLKIIOYEHNE, YyKa3aTb NOPT K KOTOPOMY NOAKIMOYEHA nnaTa
Arduino
O NPOBEPUTbL CKETY HA HANMM4YMe CUHTAKCMYECKMX OLIMOBOK
{ :
0 yKasaTb NOPT K KOTOpOMy noAkntoveHa nnata Arduino
0 [Ons Bkno4veHnss GUbnmoTek B CKETY UCNOSb3yeTcs
‘& .
0 npoueaypa void loop()
0 " avpekTuBa #include

0 anpekTusa #define

[0 YT0 03HavaeT owwmnbka «‘'LED’ was not declared in this scope»

0 He 3akpbITa ckobka unn HeT Todku 3anston nocrne LED
0 " B CKeTYe He obbsABneHa nepemeHHas LED
0 B oyHKUMM pinMode() He ncnons3osaHo nmsa nopta LED

[ Y1o6bl Gonee TOYHO N3MEpPUTb TeMnepaTypy fyylle UCMoNb30BaThb

o

0 " Tun pgaHHbIX float
0 TUN AaHHbIX char
0 TUN gaHHbIX int

0 Ang cunTbiBaHUS 3HA4YeHUM C LMPOBOro BXxoada Ucnosib3yeTca KomaHaa
n © analogRead();
n ¢ digitalRead();
0 ° digitalWrite();
(1 ANnga cunTbiBaHNA 3HA4YEHU C aHanNoroBoro Bxoga MUcnosib3yeTcs KomaHaa
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analogWrite();
digitalRead();

0

0
0 analogRead();

[1 Onepartop if ucnonbayetca ans
0
0

" BbINOMHEHUS YCIOBWIA B KPYbIX CKOBKax

NOBTOPEHMS ONEpPaToOpPOB, 3aKMYEHHbIX B CKOOKM

.
0 NPOBEPKN NCTUHHOCTU YCNOBUS

[ Lndposon Bbixog Ha ApayrHO paboTaeT, Kak « MCTOMHUK NMUTaHUsA» C
HanpsXXeHneMm

¢
O 5 BonbT

0 1 BonbT

O ¢ 3,3 BonbT

[0 Uukn for ncnonssyetca ans

¢ y y .
0 NPOBEPKM YCINOBUIA OTIIMYHOWN OT YKa3aHHOM B if

0 AENCTBUI, KOTOpble ByayT BbIMOMHATLCA NPU Pa3HbIX YCNOBUAX
0 g NOBTOPEHUS ONEPaTOPOB, 3aKITHOYEHHLIX B (OUrypHbIE CKOOKM
[1 Ha noptax RX0 n TX1 pacnonoxeHa
O C nocneposaTenbHas wuHa SPI
O : nocneposatenbHasa wnHa UART
0 C nocnegosaTensHaga wuHa 12C

[J NocnepoBaTenbHas wuHa 12C HaxoguTca Ha

1 ° noprax SDA, SCL (A4, A5)
0 noptax RX0, TX1

0 NOpTbI 3afalTCca B NporpaMmve
[1 Owwmbka: No such file or directory

¢
0 O3Ha4aeT, 4YTO HEe 3aKpbiTa ckobka

0 O3Ha4aeT, YTo He HangeHa bubnuoTeka

0 O3Ha4aeT, YTo nponyLieHa ckobka
[1 B kakon CTpo4Ke HeT OLnbKM

o i (value==1) digitalWrite(13,HIGH);
0 Cf (value>1); digitalWrite(13,HIGH);
o if (value>=1) digitalRead(13,1).

Paspgen 4. OpraHusaunoHHo-negarormyeckue ycnoBus peanusauum
nporpaMmmsbl
B nporpamme npumMeHSieTCA CUCTEMHO-AEATENBHOCTHbBIN NOAXOA K OpraHu3aumnn u
peanusauun obpasoBaTenbHOro npoLecca, a Takke KOMNETEHTHOCTHbLIN AN1S pa3BUTUS
Nno3HaBaTesIbHbIX CMOCOBHOCTEN ObyYaloWmMxcs U OOPMUPOBAHUA 3HAHWUA, YMEHWNA,
HaBbIKOB W  KOMMNETEHUWA B NpeaMeTHOM oBnacTn 3MeKTPOHMKA W CXEMOTEXHUKA,
nporpamMmMmmpoBaHne MUKPOKOHTPOSINEPOB.

19



MaTtepuanbHO-TEXHUYECKME ycrnosus peanuaauuun AONONHUTENBHOM
obueobpasoBaTenbLHOM NporpaMmmbl 06ecneynBaoT:

Bo3MOXHOCTb [OCTMXEHMST 00y4yalLMMUCA YCTAHOBMNEHHbIX TpeboBaHMM K
pesyrnbTatam OCBOEHUSA OCHOBHOW ObpasoBaTesibHOW MporpaMmbl OCHOBHOro obLiero
obpasoBaHus.

CobntogeHue:

- CaHUTapHO-3aNNAEMMONornyecknx TpeboBaHnn k obpasoBaTenbHOMY npoueccy
(TpeboBaHna Kk BOAOCHAGXEHUIO, KaHanusauuu, OCBELLEHWUI0, BO3AYLUHO-TEMNIOBOMY
pexumy, cpegcteam obyyveHus, yuebHomy obopyaoBaHuMo 1 T.4.);

- TpeboBaHUN K CaHUTaApPHO-OLITOBLIM YCNOBUAM (Hannume o0BopyaOBaHHbIX
rapaepobos, caHy3mnoB);

- noXkapHowm n anekTpobe3onacHoCTy;

- TpeboBaHUN K couManbHO-ObITOBLIM yCNOBMAM (Hannyne o06opyaoBaHHOrO
paboyero mecrta y4umtens M Kaxgoro obyyaroLllerocs; agMUHUCTPaTUBHbBIX KabuHeToB
(nomeLLeHMIN); NoOMeLLEeHUI ANa NUTaHusa obyyatoLmxcs).

[NMomelleHns ocHalleHbl KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbLIO BbiXO4a B CETb
«MHTepHeT» ©n  obecnedyeHbl  OOCTYNOM K 9NEKTPOHHOM  MHAOPMALMOHHO-
obpasoBaTenbHOM cpeae yHuBepcuTeTa.

[na npoBefeHus 3aHATMIA MCMNOMb3yTca y4vyebHble ayauTopuu, OCHAaLLEHHble
TeXHNWYeckMMn cpegcrtesamm  obydeHuss (MynbTUMEAWAHBIM W NPe3eHTaLMOHHbIM
obopyooBaHvem) ana npeactasneHna yvyebHon uHpopmaumn, 3D-npuHTEpOM U
APYTMMU pacxodHbIMU MaTepuanamv NPUMEHUTENbHO K COAepXaHuio Moaynen no
peanusauumn nporpaMmmebl.

Jlekunn n npakTudeckue 3aHaTua: aygutopusi, obopygoBaHHas ydebHon mebenbto:
AOCKOW, CTONaMu 1 CTyNbaAMI Ans oGyyaroLmnxcs n npenogasatens.

Heobxoanmoe obopynoBaHue:

HanmeHoBaHue Bua saHaTui HaunmeHoBaHne 06opynoBaHus, IPOrpaMmmMHOro
cneumannsmpoBaHHbIX obecneveHus
ayauTopui, kabuHeTos,

nabopartopui

Hoytbykn 8 wWwT. C BO3MOXHOCTbIO Bbixog4a B CeTb
INTERNET,moHuTOp — 1 WIT.,

ctapTtoBbiii Habop StarterKit UNO R3 ¢ mogynem pene
W KOHTPOINepoM, COBMECTUMbIM cO cpefomn Arduino —
8 wr.; pononHuTenbHble Habopbl, 3NEMEeHTbl CXeM,

AyouTopus yyebHas

o . | TeopeTtnyeckme AaTyvKK, MexaHW4yeckue Aetanu U UCMOSNHUTENbHbIE
(y4ebHbIn KOMMNbIOTEPHBIN ;
knace) 3aHATUSA MexaHu3Mbl;  Mebenb, CUCTEMbl  XPaHeHUs U

OpIrTEXHUKA; NporpammMHoe obecneyeHue:

- OC Windows Bepcun 10,

- MS Office Bepcumn 2019, - Scratch for Arduino, - IDE
Arduino, - «KOMITAC-3D» Bepcumn 21, - Tinkercad u

ap.

Yyactne B paspaboTke 3NEeKTPOHHbIX YCTPOMCTB M UX MNpOrpaMmupoBaHum
CnocobCTBYeT pasBUTUIO TBOPYECKOrO MblWSieHMs  obyvarowmxcsa u  noowpseT
WHHOBALMOHHbIE NOAXOAbl K pelleHnto 3agady. Yyactne B COPEBHOBAHMUSX M MpOeKTax
no pobOTOTEXHWKE W  NPOrpaMMMPOBAHMIO  MOMOraeT  y4valMmcsl  HayunTbCsA
apcpekTnBHO pabotatb B KOMaHAE, AenuTbCa wuaedamu u  pewatb npobnemsbl
COBMECTHO.

[ononHUTenbHbIM  NPEMMYLLECTBOM  U3YyYEeHUA [aHHOW nporpaMmbl  SBISiETCH
co3aHne KoMaHObl €UHOMBILLSIEHHUKOB U €€ yYacTue B KOHKypcax no poboToTexXHUKe
M NpOrpaMMMPOBAHUIO, YTO 3HAYMTENbHO YCUNMBAET MOTUBAUMIO YYEHUKOB K
NOSTy4EeHUI0 3HaHUN.

OcHoBHas nuTepaTypa:
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1. IT-kBaHTymMTYynkut. Benoycosa AHHa CepreesHa; HO63aeB Tumyp Unbsicosuy.
— M.: ®oHpa HoBbIX hopMm pa3suTua obpasoBaHus, 2019 —76 c.

2. AsepyeHkoB O.E. «CxemoTexHuka: annapatypa u nporpammbl», MK [Mpecc,
2012.

3. Anbtwynnep [.C. Hammm wnpeto. BeBegeHne B Teopulo  peLLEHMS
n3obpeTtarenbckmx 3agady. — Hosocnbupck: Hayka, 1986.

4. bnym [Dbxepemun. UN3yyaem ArduinO: MHCTPYMEHTbl U METOObl TEXHUYECKOro
BonwebcTea: MNep ¢ anrn. — CI16.: BXB-MNeTepbypr, 2018. — 336 c.: un.

5. Bukrop lNeTtuH «lMpoekTbl ¢ ncnonb3osaHnem KoHTpossiepa Arduino»

6. [xoH Benkran «KoHcTpynpyem po6oTtoB Ha Arduino. NepBble warny

7. TMetnH B. A. Arduino n RaspberryPi B npoektax InternetofThings. — CI16.:
EXB-lMeTtepbypr, 2016 — 320 c.: un. — (OnekTpoHuka)

8. PobokBaHTyMTynkuT. 'ypbeB AHgpen CepreeBund. — M.: doHAO HOBbIX hOpM
pa3BuTusa obpasosaHus, 2017 —128 c.

9. CanmoHMoHk «Iporpammupyem Arduino. OcHoBbl paboTbl CO CKeETYaAMMUY

10. TkayeHko ®.A. «OnekTpoHHble Npnbopbl 1 yctponcTtea», UHOPA-M, 2011.

11. YnnuCommep «[porpammupoBaHune MUKPOKOHTPOJSIEPHbIX nnar
Arduino/Freeduino»

[ononHutensHas nutepaTtypa:

1.  KoHuenums BocnuTaHus venoseka B Poccuinckon ®epepauun. Mpoekt / MNog
pea. vn.-kopp. PAO B.A. Cnoboguukosa. — M., 2022. 35 c.

2. LleHHOCTHble OCHOBbI pPa3BUTUS pPOCCUNCKOrO obpasoBaHUs: Teopusa WU
npakTuka: moHorpadwms / MNog pea. B.MN.bopucenkosa, M.J1.JleBnukoro. - Mocksa, MAKC
Mpecc, 2023. - 544 c.

NHTEepHEeT-NCTOYHUKN:

1. Coursera. Kypc no poboToTexHuke Ha  nnatdopme  Arduino.
https://www.coursera.org/learn/roboty-arduino (QucTaHUNOHHbIN OHMANH-KYPC)

2. Jlektopuym. OcHoBbl poboTtoTexHukn https://www.lektorium.tv/ mooc2/26302
(ANCTaHUMOHHBIN OHNAaNH-KYpC)

3. OcHosbil nporpamMmMmnpoBaHunA Ha C++ ans HaYMHaloLWmnxX
http://purecodecpp.com/ (TemaTnyeckmin web-pecypc)

4. OcHoBbl nporpammmpoBaHna Ha 4sblkax Cu mn C++ Ona  HadnHaroLwmx
http://cppstudio.com/ (TemaTu4eckumn web-pecypc)

5. TporpammunpoBaHune ApoyvHo http://www.arduino.ru/ (Reference
TemaTuyeckuim web-pecypc)

6. CawntArduino, doit! https://sites.google.com/site/arduinodoit/(Tematnyeckui
web-pecypc)

7. CantArduino+ https://arduinoplus.ru/lessons/(TemaTtndeckun web-pecypc)

8. TeopeTnyecknn martepman no paboTe C gaTynkamym KOMNaHuM «Amnepkay
http://wiki.amperka.ru (TemaTudeckumn web-pecypc)

9. Ypoku nporpaMMmpoBaHus ApLoyvHo: http://mypractic.ru/uroki-
programmirovaniya-arduino-navigaciya-po-urokam(tematunyecknin web-pecypc)

Pasgen 5. BocnutaTtenbHasa HanpaBrieHHOCTb NporpaMmbl
LUenb eocnumamenbHol pabombl — CO3[4aHME YCrOBUWA [NiS  PasBUTUS,
camMopasBuUTUS UM camopeanusaumm JIMYHOCTM  OBy4alolmxca 4Yepes cosgaHue
NPaKTUKOOPUEHTUPOBAHHbBIX Y4eBHbIX M MccrneaoBaTenbCKUX CuUTyauui B npouecce
BbIMOSIHEHUS TEXHUYECKUX (MHXEHEPHbIX) 3agay, MEXUYHOCTHOrO W [enoBoro
00LWEeHNs y4aCTHUKOB rpynnbl.
lMpuopumemHbie HanpaessieHUs1 socnumamersibHOU desimesIbHOCMuU:
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1) rpaxxgaHcKko-naTpuoTnyeckoe BocnuTaHne (dopmupoBaHue / BOCnNUTaHUE
naTpuoTa 1 rpakgaHuHa Ha CoAepXXaHuu TeM MPOEKTOB U y4eOHbIX 3a4aHun).

2) BOCMMTaHME NOJSTIOXKUTENbHOIO OTHOLLEHUS K TPYAy U TBOPYECTBY;

3) sapopoBbecbeperatowee BocnutaHne (cobniogeHne TpeboBaHM npaBusl Mo
pabote C KOMMNbIOTEPOM, COXPaHEHW0 U3NYECKOro 300pOoBbS  CHOPMUPYET
NoTpeBHOCTb K Be4EeHMIO 300pOBOro obpasa KusHu);

4) npodpopueHTaunoHHoe BocnuTaHue (3Kkckypcumn Ha kadpeapbl «ACY», «AnKT»
unu B nabopaTtopmm yHUBEpCUTETA).

Peanusauus TBOPYECKOro npoekTa no nporpaMmmpoBaHunio
MUKPOKOHTPOSNEpOB, aBToMatmsauum u poboToTexHuke, 6yametr cnocobcTBoBaTbL
pasBUTUIO TBOPYECKNX CNIOCOBHOCTEN OBYYaloLLMXCS, Pa3BUTUIO KMSATKUX» N LUPOBbLIX
HaBbIKOB.

®opmbI eocnumamersnibHOU pabombl — MeponpuaTUA (OpraHnsaums 3aHATUI, Ha
KOTOPbIX Yyyalluecs MOryT nNposiBUTb CBOW TBOPYECKMe CnoCOBHOCTH; nocelleHne
9KCKypcun); cobpaHue c poautenamu (opraHusaumsi BCTpeY C poautTenamu ang
nepefayn wHgopmMaumm O Tekywen obpasoBaTenbHOW nporpamme, nnaHax wu
MepPONpUATUSX; NpoBeAeHNE UHOMBUAYANbHbLIX BCTPEY C poanTenamMu ans obcyxaeHns
nHanBmayanbHbIX  OCOBeHHOCTen  yyauwlerocs). [MpakTudeckyio  HanpaBneHHOCTb
nporpaMmme NpuaatoT Takme opmbl BocnuTaTesibHoN paboThbl, Kak becebl, ANCKyccun,
coBMecTHasi paboTa Hapg BbINOSIHEHMEM TBOPYECKMX MPOEKTOB, npumeHeHne YMLL,
Kenc-metoaa.

MemoObI eocnumaHusi — wmeToabl (OPMUPOBAHUSA CO3HAHUS, OpraHu3auum
AEATENBbHOCTM N (hOpMMpPOBaHMS ONbiTa 0OLLIECTBEHHOIO NOBEAEHWS.

1. MeToabl hopMmnpoBaHNA Co3HaHUSA: Beceapbl O Lensx Kaxgoro obyyatouierocs u
ChOpPMUPOBAHHOM KOMaHAbI, NIEKLUMS O NPOrpamMMmMPOBaAHNN MUKPOKOHTPOSSEPOB.

2. MeToapbl opraHusaumm OeaTeribHOCTU U POpMUPOBaAHNS OMnbiTa 0BLWECTBEHHOIO
noBeaeHus: kemc-metog, (NpunoxexHume 1).

3. MeTogbl CTUMYNMPOBaHWUS MNOBEOEHUS: COPEBHOBAHUA (KOMaHOHbIA U
MHOMBUAYANbHbLIN opMaT), NOOLLPEHMNE 3a NyYllne pesynbTaTbl.

4. MeToabl KOHTPOMS, CAaMOKOHTPONS WM CaMOOLEHKW: Oecedbl, MNpakTuyeckune
3a4aHuns, aHanu3 pesynbTaToB AEATENbHOCTH.
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MPUNOXXEHWUE 1
Keinc Ne1. «<ABTOMaTuyeckoe ocBeLleHue»
KpaTkoe onucaHme npob6nemHomn cutyauum (npumep).

YacTto B 6bITYy Mbl CTankmBaemcs C cUTyaumen, koraa Ham TpebyeTtcs coBepLuaTb
noBTOpSIOLIMNECA AENCTBUS (BKNIOYEHUE/BbIKIMIOYEHNE CBETa, OTKpblBaHWE/3aKpbiBaHWE
OKOH, >Kan3u, 3aHaBeCcoK 1 T.M. ANa Toro, YTobbl NAMEHUTb OCBELLEHNE B NMOMELLEHNN,
B 3aBMCUMOCTM OT YPOBHA €CTECTBEHHOIO OCBELLEHUS 32 OKHOM).

Takne pyTvHHbIE OENCTBUS OTHUMMAKOT BpPeMS, 3aCTaBnAlT HAc OTOpPBaTbCS OT
BaxHbix Aen. OHM Takke MOryT Bbi3blBaTb HeyaobcTBa, Hanpumep, y nwogen c
OrpaHU4YeHHbIMU BO3MOXHOCTSMU, OOMbHBLIX UM NPOCTO MOXWUNbIX NOAEN, KOTOPbIM
CMNOXHO nepeaBuraTbCa N peKoMeHA0BaH NOCTENbHbIA PEXUM.

MoxHO nu nogaepxmBatb KOMGOPTHbLIN YPOBEHb OCBELLEHHOCTU B NOMELLEHUN,
He 3aTpayunBasi Npu 3TOM JNIULLIHUX YCUNNIA?

Mpeanoxute npoToTMn, KOTOpbiM  OygeT  perynupoBaTb  OCBELLEHME
aBTOMaTU4eckn nbbiM M3 cnocoboB (hoTopeancTop, KHOMKa, AaTYMK 3BYKa, AaTHUK
ABWXEHUS U gpyrue).

BBoaHas yactb. O630p peLueHun.

CnctemMbl YMHOIO OCBELLEHUS yXXe OAaBHO BOLUM B Hally XW3Hb M MOMOratT
caenatb eé npoule, n3baBnTb YenoBeka OT OAHO0BPa3HbLIX AENCTBUN.

Ha npowusBoacTBe, CUCTEMbI YMHOIO OCBELLEHUS MO3BOSIAIOT CYLLECTBEHHO
9KOHOMUTb 3MEKTPO3HEPIMI0O U B pesynbTaTe MOryT CHU3UTb ObLline n3aepxku
NPOM3BOACTBA WU, Kak UTOr, NOBbICUTb NPUbLINE NPeanpuATUS. YpoBEeHb OCBELLLEHHOCTHU
B TakMX cUCTEMax MOXeT perynupoBaTbCs C Yy4EeTOM KonmyecTBa paboumx B Kaxkaowm
30He, BMAA BbINOMHSAEMbIX paboT, a Takke C y4eTOM BpPEMEHW CYTOK (Hanuyus
€CTECTBEHHOIo OCBELLEHUS).

YMHasa cuctema MoOXeT O00beNHATb AECATKU U Aaxe COTHUM UCTOYHWUKOB CBETa,
pacnosioXXeHHbIX Ha 6onblwon nnowaan (NpMBOAUM MPUMEpPbl MPOMBbILMEHHbIX |
ObITOBLIX CUCTEM YMHOIO OCBELLIEHUS C AEMOHCTPaUNen HarnagHoro Bugeomarepumana,
pa3bupaem ux).

Yactb 1

Lenb: [NponssectTn noctaHOBKY NPoOOAEeMHOM CUTyauuu U OCYLIECTBUTb MOMUCK
nyTen peLlueHns.

Xopn paboTbl:

1. TlpeactasneHve npobrnemHon cuTyauum B Buae orpaHudeHus. O63op
peLleHnn.

2. AHanun3 npobnemHoOM cuTyaumm, reHepaums u obcyxgeHme MeTodoB ee
peleHns U BO3MOXHOCTU LOCTUXKEHUS maeanbHOro KOHEYHOro pesyrnbTata B Xode
YMLL.

3. NayyeHne HeobxoanMbIX TEXHOMOMMA N NPOEKTUPOBaHMNE yCcTponcTea (obLias
naesi, HasHayeHue, coctaB, NapameTpbl U PYHKUNN).

4. HanucaHue anroputma paboTbl NporpaMmmbl 1 NOCTPOEHNE BIIOK-CXeMBI.

KomneTeHuuu:

Soft skills: KomangHasa paboTta. YMeHne camocTtoAaTenbHOro nomcka v aHanus
HeobxooMMon MHOPMaLMKM NS CO34aHUA NpoekTa. YMeHue aprymeHTMpoBaTb CBOKO
TOYKY 3peHuss u npencrtaeBnsaTb €€ nybnuuHo. PasbuBaTtb 3agjaum Ha nogsagaudu.
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MpoBoauTbL MO3roBon WTYpPM. [pUMEHATL NIOrMYyeckoe M aHanuMTMyYeckoe MbllrieHne
npv peLueHnn 3agau.

Hard skills: HasHadeHne u npuHUMN QyHKUMOHMpOBaHWA nnat Arduino un
OTAENbHbIX 3MIEMEHTOB (OaTYMKWU, MOOYMN, UCMOSNHUTENbHbIE YCTponcTea). NoHnmaHne
NOHATUSA «anropuTM», YMEHWE co3faBaTb anropuTMbl U BblpaxaTb UX B Buae 65ok-
cxem. PaspabaTtbiBaTb NpOCTENLUME 3NEKTPOHHbIE YCTpPOMCTBA (CUCTEMBbI) C
MCNOMb30BaHMEM 3NEKTPOHHbLIX KOMMOHEHTOB U POBOTOTEXHUYECKMX SNEMEHTOB.
PaspabaTbiBaTb npocTenne anroputMbl M CUCTEMbI YNpPaBreHUs 3NEKTPOHHbIMU
yCTpOnCTBamu.

YacTtb 2

Lenb: BoinonHute paspaboTky, c6OpKy U nporpaMmMmpoBaHne yCTPOWMCTBaA AOJ1S
aBTOMaTU3aUUN CUCTEMbI YNpaBreHUsi OCBELLEHNEM.

Xop paboTbl:

1. AHanus n nogbop anemeHTHon 6a3bl Ans cOOPKM CUCTEMBI.

2. 3akpensisieM MNpUHUUMNBbI CXEMOTEXHUKKW, COCTaBIiIEHWE JNEKTPUYECKON W
MOHTaXXHOW cxeM (MOXHO ucnonb3oBaTtb amynaTop - Tinkercad Circuits Arduino).

3. Cobupaem Ha MakeTHOM nnaTe NPOTOTUM YCTPOMUCTBA U MPOrpamMMmpyemM ero
MO COCTaBfIEHHOMY paHee anropuTmy.

4. MNpeseHTyeM UTOroBbIN NPOTOTUMN NO pe3yrbTaTaM Kenca.

KomneteHuuu:

Soft skills: YmeHne camocTosTeNbHOroO noucka W aHanu3 HeobxoaumMon
MHOpMaUnK Ans co3gaHnsa npoekTa. YMeHue apryMeHTMpoBaTh CBOK TOYKY 3pEeHUs U
npeacraBnate eé€ nybnuyHo. PasbuBaTb 3agjaym Ha nogsagayn. [pumeHsTb
norn4yeckoe U aHanuUTU4yeckoe MbIleHne npu pelweHnn 3agad. HaBblikn npeseHTaumm
csoero npoekta. KomaHaHasa pabota. Cobntogate TEXHUKY 6e30nacHOCTI.

Hard Skills:

OCHOBblI  CXEMOTEXHUKW, MNpaBuna COeAWHEHWs [eTanen B €AUHYI0
anekTpuyeckyto  uenb. OrpaHuMyeHns ©n  nNpaBuna TexHWkM  Be3onacHoCTU
YyHKUNMOHUpoBaHus  Lenu. OCHOBHble MNpuHUMMNBI U npaBuna pabotel C
pOBOTOTEXHUYECKMMIN drieMeHTaMn  (NnaTbl, AaTyuMku, MOLYNKN, WCNOSNHUTESbHbIE
yCTPOWCTBA). OcHoBHas CTPYKTYypa " NPUHUMNBI nporpaMmMmmnpoBaHus
MUKpOKOoHTponnepoB Arduino Ha sa3bike Wiring. lMpuHUunbl paboTbl € BHELLUHUMMWU
ycTpoucTBamMu (gatyukamu, Mogynsmu), 6ubnmotekn paboTbl €  pasfiMyHbIM
AonosiHuTenbHbIM  obopyaoBaHneM  (UCMOMHUTESbHbIE  YCTPOWCTBA).  YMeHue
ocyllecTBNATb COOpPKY NpoTOTMNA, YMEHWEe nucaTb NporpaMmHoe obecneyeHue Ha
asblke  Wiring. YMeHne CcaMOoCTOATENbHO «OTnaXuBaTb» MPOrpaMMHbIA - KOA, C
MCNONb30BaHMEM MOHUTOPUHIAa MOKas3aHMM OAaTYMKOB, 3HAYEHUN NEepeMEHHbIX U T.M.
YMeHue 3annucu oTnakeHHoro NporpaMmMHoro koga Ha nnaty Arduino, HabnogeHusa um
aHanusa peaynbtata paboTbl, CAMOCTOATENBLHOIO NOUCKa OLMOOK 1 X UcnpaBneHus.

NopBeaeHwe nToros.

MoaBoaATCs UTOrM BbINOSIHEHUS TBOPYECKUX 3a4aHuUA U OEMOHCTpaUMnN NpoekTa
(3awmTbl NpoekTta). Npn 3TOM OLEHMBAETCSH KA4eCTBO M YPOBEHb CaMOCTOATENBHOMO
NPOEKTUPOBAHNA U NPOrpaMMUPOBaHUS YCTPOWCTBA, peLLaloLWero noCTaBNeHHYo
NpakTU4ecKyro 3agadvy, Ka4ecTBO U YPOBEHb Npe3eHTauun.
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Pesynbtatbl paboTbl kOMaHObl Takke MOABOAAT CaMOCTOATENbHO B XoAe
pednekcnn. O6aymbiBag 1 ocMmbiCiMBas npoaenaHHyto paboTy, ydawmecsa yrnyonsawoT
noHMMaHWe npegMeTta. Takmm o06pasoM, OHW YKPENnsaT B3auUMOCBA3U MeXOy Yxe
NMELLUMUCH Y HUX 3HAHUSMWN 1N BHOBb MPUOOPETEHHBIM OMNbITOM.

Heobxoaumblie maTepuanbl n o6opyanoBaHue.

- [epcoHanbHbIN KOMNbIOTEP/HOYTOYK — 7 LWIT.;

- [epcoHanbHble KOMNBLIOTEPLI/HOYTOYKN AOMKHBbI BbITb MOAKIHOYEHbI K €QUHOM
Wi-Fi ceTn ¢ gOCTynom B MHTEpPHET;

- CraprtoBbin Habop Starter Kit UNO R3 ¢ mogynem pene n KOHTPOMNepom,
COBMEeCTMMbIM cO cpeaoun Arduino — 7 WiT.;

- Arduino-coBmecTUMbIN nporpamMmMmupyemMbliin KOHTpoOnnep UNO R3
(ATMEGA16U2 + MEGA328P) — 7 wT.;

- bnok nutanua 9VDC 2A pasbem 2.1/2.5 5.5 mm gnsa Arduino— 7 wT.;
HC-SR501 - uHdpakpacHbIn gaTtynk ABMXeHUs (MPOABUHYTLIM YpOBEHb) — 4

wT.;

MpoekTop ¢ 3kpaHoM/ TB ¢ BO3MOXHOCTbIO NOAKIMIOYEHNST K HOYTOYKY — 1 WT;
dnunyapT ¢ KOMNNEKTOM NUCTOB/MapKepHasa JoCKa, COOTBETCTBYOLWUN Habop
NMUCbMEHHbIX NPUHAANEXHOCTEN - OOUH KOMMSEKT HA OAHY Marnyto rpynny;

- [NpoBoga/nepemblyku;

- MakeTHble nnarbl.

KonnuyectBo eamHuy, obopynoBaHna U mMaTepuanoB ykaszaHO U3 pacdeta Ha 14
YyeroBek.
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Kenc Ne2. «MeTteocTaHuua»
KpaTkoe onucaHume npob6nemHon cutyauum (npumep).

MeTeosaBucMble NIOAN, Y KOTOPbIX COCTOSIHNME 300POBbSA 3aBUCUT OT MOrO4HbIX
YCNOBMWI, 4YacTO CTankmBawTCs C HEOOXOOMMOCTbH MOCTOSIHHOrO KOHTPOSSi YPOBHS
AaBMEHNS NN BNAXXHOCTU — rae Obl OHM HU HaXOOAUINUCH.

MOXHO N1 cnpoekTUpoBaTb COOCTBEHHYK AOMALLHIOK METEeOCTaHuuo, YTobbl
3HaTb MPUYNHY rONOBHbLIX Gonen: cBA3aHbl OHW C NOrogon unu ke Het? lNogymanTe, B
KaKMX eLe >XM3HEHHbIX CUTyauunsix oHa 6bina 6bl nonesHa?

Mpeanoxute npoToTun, KoTopbii ByaeT nonyyaTb MHGOpPMaumto O noroge u
npeacraBnATb €€ B yoobHOM Ans npoyvteHuss oopme (9KpaH YCTPOMCTBA, 3KpaH
MobunbHoOro TenedoHa u T.n.).

BBoaHasa yactb. O630p peLueHnn.

MpuvBOOMM  NpuMepbl  MPOMBIWIIEHHBIX CUCTEM  KOHTPONS  KnMmata B
NMOMELLEHNsIX, MeTeoCTaHUMW W Opyrux YCTPOMCTB [ANs KOHTPONA napameTpoB
OKpyXaroLlen cpefbl C AeMOHCTpaunen HarnagHoro BugeomMarepuvana, pasbupaem umx
ycTponctso (B obwmx 4Yeptax) W  UCNOSMb3yeMble  TEXHOMOrmMM  (CeHcopsl,
NCNOMHUTESNbHbIE 3MEMEHTbI, cnocobbl nepegayn curHanos, Cnocobbl yrnpaBrneHus u
T.4.).

Yactb 1

Lenb: [NMponssectn noctaHOBKY NpPoOGAeMHOM CUTyauuu U OCYLIECTBUTb MOMUCK
nyTen peLlueHns.

Xopn paboTbl:

1. TlpeactasneHve npobrnemHonM cuTyauum B Buae orpaHudeHus. O63op
peLleHnn.

2. AHanun3 npobnemHoOM cuTyaumm, reHepaums u obcyxgeHme MeTodoB ee
pelweHna M BO3MOXHOCTU OOCTMXEHWA uaeanbHOro KOHEYHOro pesyrbTaTa B Xode
YMLL.

3. NayyeHne HeobxoammbIX TEXHOMOIMA N NPOEKTUPOBaHME ycTponcTea (obLias
naesi, HasHayeHue, coctaB, NapameTpbl U PYHKUNN).

4. HanucaHue anroputmMa paboTbl NporpaMmmbl 1 NOCTPOEHNE BIIOK-CXeMb.

KomneTeHuuu:

Soft skills: KomaHgHasa paboTta. YMeHMe caMOCTOATENBHOrO noucka u aHanms
HeobGxoauMon MHopmaumm ana co3gaHusl NpoekTa. YMeHue apryMeHTUpoBaTb CBOH
TOYKY 3peHuss u npencraeBnsaTb €€ nybnuyHo. PasbuBaTtb 3agjaum Ha nogsagaudu.
[MpoBoauTb MoO3roBon WTYpPM. [pUMEHATL NIOrMYyeckoe M aHanuMTUyYeckoe MbllrieHne
npw peLeHnn 3agav.

Hard Skills: HasHaueHne v npuHUMn yHKUMOHMpoBaHMA nnat Arduino u
OTAENbHbIX ANIEMEHTOB (AaTYUKWU, MOLYIN, UCMONHUTENbHbIE YCTPONCTBA). NMoHMMaHWe
NMOHATUA «anropuTM», YMEHWEe co3faBaTb anropuTMbl U BblpaxaTb UX B Buae 65ok-
cxeM. PaspabaTtbiBaTb nNpocTenluMe 9neKTPOHHble YCTpoMcTBa (CUCTEMBI) C
MCNOMb30BaHMEM 3NEKTPOHHBLIX KOMMOHEHTOB U POBOTOTEXHUYECKMX SNEMEHTOB.
PaspabaTtbiBaTb npocTenne anroputMbl M CUCTEMbI YNPaBMEHUS 3NEKTPOHHbIMU
yCTpOMCTBaMM.
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KonunyectBo 4acos: 2.

YacTtb 2

Lenb: BoinonHute paspaboTky, c6OpKy U nNporpaMmMmpoBaHne yCTPOWMCTBaA AOJ1S
cbopa u npeacrtasneHns nHdopmawmm o noroge (MeTeocTaHums).

Xop paboTbl:

1. AHanus n nogbop anemeHTHon 6a3bl AN cOOPKM CUCTEMBI.

2. 3akpenniseM MNpUHUUMNBI CXEMOTEXHUKW, COCTaBIIEHWE JNEKTPUYECKON W
MOHTa)XHOW CXeM (MOXHO ncrnons3oBaTb aMynaTop - Tinkercad Circuits Arduino).

3. Cobupaem Ha MakeTHOW nnaTte NPOTOTUN YCTPOMCTBA MU NPOrpamMupyem ero
MO COCTaBfIEHHOMY paHee anropuTMmy.

4. MNpeseHTyeM UTOroBbIN NPOTOTUMN NO pe3yrbTaTaM Kenca.

KomneTeHuuu:

Soft skills: YmeHne camocTosTenbHOro noucka W aHanu3 Heobxoaumon
MHOpMaUUKN Ans co3gaHnsa npoekta. YMeHne apryMeHTMpoBaTh CBOK TOYKY 3pEHUS U
npeacraBnate eé€ nybnuyHo. PasbuBaTb 3agjaym Ha nogsagayn. [pumeHsTb
nornyeckoe U aHanuUTU4yeckoe MbINeHne npu pelweHnn 3agady. HaBblikn npeseHTaumm
csoero npoekta. KomaHaHasa pabota. Cobntogate TEXHUKY 6e30nacHOCTN.

Hard Skills:

OCHOBblI  CXEMOTEXHUKW, MNpaBuna COeAWHEHWs [eTanen B €4WHYI0
anekTpuyeckyro  uenb. OrpaHuMyeHns ©M  nNpaBuna TexHWkM  BesonacHoOCTU
yHKUNMOHUpoBaHuss  Lenu. OCHOBHble MNpuHUMMBLI U npaBuna pabotel C
POBOTOTEXHUYECKUMN 3fieMeHTaMun (nnaTtbl, AaTyukn, MOAYNU, WCNOMHUTESNbHbIE
yCTPOWCTBA). OcHoBHas CTPYKTYypa " NPUHUMNBI NporpaMmMmnpoBaHuns
MUKpOKOoHTponnepoB Arduino Ha sa3bike Wiring. [MpuHUunbl paboTbl € BHELLUHUMMWU
ycTpoucTBamMu (gatyukamu, mMogynsmu), 6ubnmotekn paboTbl € pasfiMyHbIM
AonosiHuTenbHbIM  obopyaoBaHneM  (UCMOMHUTESbHbIE  YCTPOWCTBA).  YMeHue
ocyllecTBNATb COOpPKY NpoTOoTMNA, YMEHWe nucaTb NporpaMmHoe obecneyeHue Ha
asblke  Wiring. YMeHne CcaMOoCTOATENbHO «OTnaXuBaTb» MPOrpaMMHbIA  KOA, C
MCNOMb30BaHMEM MOHUTOPUHIAa MOKas3aHMM OAaTYMKOB, 3HAYEHUN NEepeMEHHbIX U T.M.
YMeHue 3annucu oTnakeHHoro NporpaMmMHoro koga Ha nnaty Arduino, HabnogeHusa un
aHanusa peasynbtata paboTbl, CAMOCTOATENBLHOIO NOUCKa OLLMOOK 1 UX UCNpaBneHus.

KonnyectBo yacos: 4.

NopBeaeHue nToros.

MoaBoOATCs UTOrM BbINOSIHEHUS TBOPYECKUX 3a4aHuUA U OEMOHCTpaUMnN nNpoekTa
(3awuTbl NpoekTa). lNMpnM 3TOM OLEHMBaETCA KayeCTBO M YPOBEHb CaMOCTOATENbHOroO
NPOEKTUPOBAHNS WM NPOrpamMMMPOBaHNA YCTPOMCTBA, peLLatoero MnoCTaBEHHYHO
NPaKTUYECKYyI0 3afady, Ka4eCcTBO U YPOBEHb Npe3eHTaunn.

PesynbTatbl paboTbl KOMaHAbl Takke MNoABOAAT CaMOCTOATENbHO B XoAe
pednekcnn. O6aymbiBas 1 ocMmbiCiMBas npoAdenaHHyto paboty, yvawmecsa yrnyonsawoT
NoHUMaHWe npeameTa. Takum 006pas3oM, OHW YKPEMNNSAT B3aMMOCBSA3M MeXOy YxXe
NMELLNMMUCH Y HUX 3HAHUSIMW N BHOBb NPUOOPETEHHBLIM OMNbITOM.

Heobxoaumbie maTepuanbl n o6opyaoBaHue.

- [MepcoHanbHbIN KOMNBIOTEP/HOYTOYK — 7 LWIT.;

- [MepcoHanbHble KOMNbIOTEPBLI/HOYTOYKM OOMKHbI OblTb MOAKMOYEHbl K €AMHON
Wi-Fi ceT ¢ goCcTyrnom B NHTEPHET;
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- CraptoBbin Habop Starter Kit UNO R3 c moagynem pene u KOHTPOMNepom,
COBMECTUMbIM co cpeaoun Arduino — 7 WT.;

- Arduino-coBMeCTUMbIN nporpaMmMmupyemMsblii KOHTpoONnep UNO R3
(ATMEGA16U2 + MEGA328P) — 7 wT.;

- Bbnok nutanna 9VDC 2A pasbem 2.1/2.5 5.5 mm anga Arduino— 7 wr.;

- WiFi mogyne ESP-M2 cepun ESP8285 (npoaBuHYThLIN YPOBEHB)

- Bluetooth mogynb BLE 4.0 (HM-10) Ha 6ase TI CC2541 (npoABWHYTbIV
YPOBEHb)

- [poekTop c akpaHom/ TB ¢ BOZMOXXHOCTbIO NOAKMIOYEHNS K HOYTOYKY — 1 WT.;

- ®dnMnyapT ¢ KOMMNIEKTOM NUCTOB/MapkepHasi 4OCKa, COOTBETCTBYHOLWMI Habop
NMUCbMEHHbIX NMPUHAANEXHOCTEN - OANH KOMMNSEKT Ha OAHY Marnyto rpynny;

- [poBoga/nepemblyky;

- MakeTHble nnatbl.

KonunuyectBo eaunHuy obopyaoBaHWs M maTepuarnoB ykaszaHo M3 pacyeTa Ha 14
YenoBeEK.

Mpu peweHun kenca npegnaraeTca crnegywllee pacnpegeneHve y4acTHUKOB B
rpynne: y4acTHMKM paboTatoT B MarblX rpynnax Ha BCex aTanax BbINOSIHEHWS Kelca Mo
3-4 yenoseka.
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