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[TosgcHUTenbHas 3anucka

AononHutensHas obliepa3suBaioLias NporpaMma TeXHUYECKON HanpaBneHHOCTY «HTepHeT
Belen» paspaborTaHa Ha OCHoBe:

o ®epgepansHoro 3akoHa oT 29 aekabpsi 2012 roga Ne 273-d3 «06 obpaszoBaHuu B
Poccuirckon ®epepauuny,

e KoHuenuwv passuTus  [ONONHUTENbHOrO  06pa3oBaHust  Aertei (yTBepxaeHa
PacnopsikeHuem MpaButenscTtea Poccuickoin ®epepauumv ot 04 ceHTsA6pa 2014 roaa
Ne1726-p),

o [lpukasa MuHucTepcTBa o6pa3oBaHvsi u Hayku Poccuiickoin ®epnepauum ot 29 asrycra
2013 ropa Ne 1008 «O6 yrsepxpeHun [Mopsaka opraHusaumu u OCYLLEeCTBNeHUst
obpasosateni-HoOM  AEATeNbLHOCTU M0 AOMOSNHUTENbHLIM - 06Le06pa30BaTENbHBIM
nporpammamy.

HanpasneHHOCTb Nporpammbl — TEXHUYECKAN.
B Hactoswen nporpamme, Hapsidy C TepMUHOM “VHTepHeT Belyeir” ByneTt ucnonb3osBaTbCA
TepmuH “loT" - Internet of Things, kak ycTosBLUEECH aHrNOA3bIYHOE ONpeaeneHue.

AKTyanbHOCTb, Nefarornyeckas LienecoobpasHocTb U1
OTNUYUTENbHbIE OCOBEHHOCTUN NPOrpaMmbi

COBDEMeHHHe HanpasneHua B pasBuTuu obuiectsa co3aarnT I'IOTpGGHOCTb B 06pasoBaHm4,
paccynTaHHOM Ha HOBoOe, «umq)poeoe» MOKONeHue, NoOHUMarLee He TONbKO caMmu TEXHOSOruu,
nexatuyue B ocHoBe 10T, HO K OCco3HawLme ux BrmsiHne Ha ooLLecTBo.

lMporpammbl 06pasoBaHus ANs CeayoWero NokoNeHUs UHXEeHEepPOB AOMKHbI AaBaTh 3HAHUS O
TOM, KaK MPOeKTUPOBaThL U CO3[aBaTh TEXHOMOMMYECKUE CUCTEMBI C YYETOM HOBbIX TpeBoBaHwU,
Kacalowmxca OTKPLITOCTU W KONNEKTUBHOINO B3aUMOAEUCTBUS. B 4acTHOCTW, HYXHbl HOBble
thopMbi 0ByueHust UT, koTopble npusnekanu 6bl y4alwmxcs C pasnuuHbIMU MHTEpPecamMu m
no3sonanu 6kl npeanaratb COBPeMeHHble 0Bpa3oBaTeslbHbie NPOrpamMmbl, OTPaXaLMe
nocnegHne N3MeHeHUsi B TEXHOMOTUSX.

B cBoto ouepear Tpebosanmns k npodeccuoHansHoMy 06pa3oBaHuio Takke PaclUMPSIIOTCS U To,
HaCKoNbko Byaywui crneunanucT XopoLo pa3bupaeTcs HenoCpeACTBEHHO B CBOEN paborTe,
Byab OH WHXeHepoM, MPOrpamMMUCTOM WNW MapKeTONOrOM He OMNpesensieT 8 AOCTATOYHOM
CTereHu ero ycnex u yposeHb npogeccuoHanuama. Heobxoammo ymeTs pacckasatb o cebe u
CBOUX BO3MOXHOCTSIX, OOHECTU [0 OKPYXEHUS CBOW OT/IMYUTENIbHbIE OCOBEHHOCTU Kak
cneuuanucra.

AKTYanbHOCTbL NPOrpamMmbi 3aKnOYaeTCs B BO3ZMOXHOCTY y4YaumMcsa 0cBonTbL BOCTpeboBaHHble
TEOpeTUYeckne 3HaHuA U NpuknagHbie yMeHus, HeobxoauMble B COBPEMEHHOW XW3HW, Ha
MPOAYKTUBHOM ¥ TBOPYECKOM YpOBHAX. OBy4yeHue no nporpamme paclivpsieT BO3MOXHOCTY
MCMNONb30BAHUA KOMMbIOTEPHOW TEXHUKMA U KOMMbLIOTEPHBIX CETEMN, Y4UThLIBAS UX 0COBEHHOCTU,
NPy 3TOM Y yHalMXCA COXpaHSeTCa HalueneHHOCTb Ha caMooBpa3oBaHue 1 NoBbILLIEHWE CBOUX
KOMNEeTEeHL WA,

MNeparoruyeckas uenecoo6pa3HOCTL NPOTPaMMbl 3aKNIOYAETCH B TOM, YTO OHA, SBNASCH
UENOCTHOM W HenpepbiBHOW B TeYeHwe BCero npouecca oby4eHnsi, NO3soNseT yyallemycs
packpbiBaTk B cebe TBOPUECKME BO3MOXHOCTY U CaMOpearin3oBaThcs 8 COBPEMEHHOM MUPE.



MexnpeameTHble 3aHATUA ONMPAIOTCA Ha ECTECTBEHHbIA HTEPEC K paspaboTke U peanuaaummn
PasNUYHBIX «YMHbBIX» CUCTEM, CMOCOBHBIX K MEXCeTeBOMY B3aumMoaencTamio. OgHOBPEeMeHHO
3aHATUSE MHTepHeTOM Belelt Kak Henb3s fyyle nNOAXOAAT ANA  WM3YYeHUS OCHOB
anropuTMmU3aLmMmn u NPOrpaMMUPOBaHUA, a Takke CEeTeBbIX TEXHOMOMMA.

Wcnonb3osaHne MUKPOKOHTPOSNEPOB B COMETAHUM C Pa3NUYHBIMU AATYMKAMU B peanvaaumm
TEXHUYECKUX NPOEKTOB, NOBbILIAET MOTUBALMIO YHALLIMXCS K OBYYEHUIO, T.K. NpY 3TOM TpebyoTcs
3HAHWA NPaKTUHECKN U3 BCeX y4EeBHbIX AUCUMNAMUH OT MaTEMaTUKU U (DU3NKU A0 €CTECTBEHHbIX
Hayk, a pesynsTaTt TpyAoBOro npouecca 6yaert B hopMe HENOCPEACTBEHHOro YCTPOUCTBA UNU
COBMECTHOIO MpoeKTa.

OueHb BakHbIM npeacTasnsieTcs pabota B KOMMEKTUBE U PAa3BUTUE CAMOCTOSTENLHOMO
TeXHU4YecKoro TBop4ecTBa. M3yyasa npocTbie U CrnoxHbie cnocobbl cbopa u 0BpaboTku
WHbOpMaUUU 1 AaHHbIX, AeTU yqaTca paboTaTh pykamu, pasBuBaloT UHXEHEPHOE MbILLAEHUE,
(haHTa3uio, 3y4arT NPUHLMNLI PaBoTbl CETEBOrO 06OPYAOBAHUS U CEPBEPHBLIX CUCTEM.

lNpenogasaHue kypca npegnonaraeT WCMOSb30BaHUE KOMMLIOTEPOB W NPOTrPaMMUPYEMbIX
KOHTPONMEpoB COBMECTHO C pa3fnu4YHbIMU Aartyvkamu. BaxHO OTMeTUTL, YTO KOMMbTep
UCNONb3yeTCA Kak CpeAcTBO yAAneHHOro YrnpaBNeHWs CUCTEMOW, €ero  WUCnonb3oBaHue
HanpasfieHO Ha COCTaBneHUe ynNpasnsiowmnx anroputMoB Ans cobpaHHbIX cuctem. Yyawmecs
nonyyawot npeacrasneHve 06 0COBEHHOCTSIX COCTaBMEHWs NporpaMm  ynpasneHus,
aBToOMaTU3aLUM MexaHU3mMoB, MOAENUpoBaHUM paboTbl CUCTEM, a TakKe MPOEKTUPOBAHUS U
cosganus loT-nnatdopm.

LUenb nporpammsbl: cosfaHue ycrnoBuil AN UHTENNEKTYyanbHOro pasBuTUs, (hOPMUPOBAHUE U
passnThe  TBOPYECKMX CMOCOBHOCTEN  yyalwmxcsl MOCPEe[ACTBOM  BOBMEYEHUS UX B
obpasoBaTenbHylo AeATENLHOCTb C UCMOMb30BAHNEM KOMMLIOTEPHbLIX TEXHOMOMMA, a Takke
passuTVe yyallerocs 8 NpoEeccuoHanbHbIX HaBbIKax Mo KOMNETeHUUaM «IHTEpHET BelLei» 1
«3NeKTpoHUKa».

3agaum nporpamMmmbi:

Obyuarowme:

® bopmupoBaHue nNpeacTasneHns o rnobanbHon cucteme VIHTepHeT BeLLei: KoHLenuus
1 6a3oBble NPUHUKNLI;

® HayuuTb paboTe C NporpaMmHo-annapaTHbIMW CPeACTBaMM NPU peanu3auny 3agaq
«UHTEepHeTa BeLleny;

® Hay4uTb OCHOBAM J3M1EKTPOHWUKU U CXEMOTEeXHUKVU ANS peanusauuu 3agay «MHTepHeTa
BeLLen»;

® Hay4uTb NpoekTupoBaThb IOT - ycTpoicTBa CAMOCTOSITENLHO, UCMOMb3Ys MOMYyYEHHbIe
3HAHUSA, YMEHUA U HaBbIKW.

® Bbipaborarb yMmeHue paboTaTh C KOMNOHEHTAMU 3MIEKTPOCXEM, MPOEKTUPOBATL U
cobupaTtb CXeMbl Ha OCHOBE MUKPOKOHTPONNEPA;.

PazBuBalouwue 3agauu:

pasBuUTUE Y yYaLLMXCA TEXHUYECKOrO MbIlLMEHUS;

pa3sBuTb HaBbIKN UHXEHEPHOW, KOHCTPYKTOPCKOM U UCCNeaoBaTeNbCKOM AeATENbHOCTY,
pas3suTb haHTasno, n3obpeTaTensHOCTb, yMeHue 0606LaTh;

ChOpMUPOBaTL YMEHME OLIeHNBATL CBOK paboTy 1 paboTy YNeHOB KONMEeKTUBA:
pasBUTb NO3HaBaTENbHYI AEATENbHOCTL,.

CnocoBeTBOBaTL POPMMPOBAHUIO BLICOKOW MOTUBALIMN K MOMYYEHUIO MHKEHEPHOTO
obpasoBaHus.



BocnurarensHble 3agaun:

BOCMUTaTb HACTOMYUBOCTL B NPEOAONEHUN TPYAHOCTEN, AOCTUXKEHUU NOCTABNEHHbIX
3apay;

BOCNUTATL aKkKypaTHOCTb, AUCUUMIIMHUPOBAHHOCTL, OTBETCTBEHHOCTL 33 MOPYYeHHoe
Aeno;

chopMMPOBaTL CUCTEMHBIN NOAXOA (PACCMOTPEHME CIOXHbLIX 0BLEKTOB B BUAE Habopa
Bonee NpocTbix COCTABNALLMNX YACTEN U CBA3EH MexXay HUMN);

BOCNUTATL HPABCTBEHHbIE KA4ECTBA MO OTHOLLEHWUIO K OKPYKaoLLUM
(RoBpoxenarenbHOCTL, B3aUMMOMNOMOLLb, YBAXEHUE K TPYAY OKPYXKaHOLLMX 1 apyrue);
popmMUpoBaTL MOTUBALIMIO yCriexa U AOCTUKEHUI, TBOPYECKON camopeanuaauuu Ha
OCHOBe opraHv3auuun npeameTHo-nNpeobpasyrollen OesTenbHOCTH;

BOCNUTLIBATL CO3HATENMbHYIO AUCUMUNIINHY, aKKypaTHOCTb, CAMOKOHTPON.;
ChopMMpPOBaTL YMEHWNE PELLEHUs NOCTABIIEHHON 33034,

OcobeHHocTh opraHnsayum obpasoBarTensHoOro npoyecca: obliepassusaroLLas NPorpaMma
CocToUT U3 y4ebHbix Bnokos. Kaxapbli Gnok oxBaTbiBaeT OTAENbHYIO WHMOPMALMOHHYI
TexHonoruio unu eé 4actb. BHyTpu 6nokos pa3buska Mo BpeMeHW WU3y4eHUs NPOWN3BOAUTCS
neaarorom CamoCTOATENbHO, HO C YyYETOM PEKOMEHAOBAHHOMO y4eBHO-TeMATUYECKOro niaHa.
3akpensieHune 3HaHUiA NPOBOAMUTCA C MOMOLLBIO MPAKTUKM OTPABOTKN YMEHMIA, COOTBETCTBYIOLLMX
MUHUMANLHOMY YPOBHIO NMaHWPYeMbIX pe3ynbTaToB 06yyeHus. [ns npakTuyeckux pabot
NCnonb3yloTCA 3aAaHns, KOTOPbIE HOCAT PenpOAYKTUBHLIN U TBOPYECKMIA XapaKTep.

[MnaHnpyembie pe3ynbTaThl OCBOEHUS NPOrpammbl

MpeameTHbIe:

OBMafeloT OCHOBHON T@XHUYECKOW TEPMUHOMOTUEN, TEXHUHECKUMU MOHATUSIMU,
cBeAeHUAMU U HazHa4YeHWeM KOMMOHEHTOB 3MEKTPOCXEM U UX XapaKTEPUCTUK;
OBMajeloT MeTOANKON U anropuTMom codaaHus |oT-ycTponcTs;

“3y4aTt TeXHONorum NporpaMM1MpOBaHNA MUKPOKOHTPONMNEPOB U Cpefbl
NnporpaMmmMupoBaHva Ans paspaboTku ckeTyen;

0OBflafeloT cnocobamu py4HON 1 MexaHU4EecKon 06paboTku PasnUYHbIX MAaTEPUASOB;
“3yyat npasuna TexHuku 6esonacHocTu npu padote Ha MK u cbopke aneTpocxem;
MeTanpegmMeTHbie:

Pa30BbLIOT TEXHUYECKOE, 0B bEMHO-NPOCTPAHCTBEHHOE MbILLNEHUE;
“ucnone3osaHue ycTponcTs 0T B NpakTU4eckon AeaTenbHOCTH;

yMEHWE Nonb3oBaThCs Pa3uyHbIMU UCTOYHUKAMU UHOPMaLINAL

yMeHue nnaHuposaTk NoCNefoBaTenbHOCTb 4eNCTBUN ANA AOCTWKEHUS Lenu:;
COPMUPYIOT CUCTEMHBIA NOAXOA, YMEHUE pas3aensaTs paboTy no atanam
CHOPMUPYIOT HABLIKU MPOEKTHON AeATENbHOCTY.

NuyHOCTHBIE:

Pa3oBbIOT YCTOWYMBLIN UHTEPEC K BbIDpaHHOMY NPOdUo AesTeNbHOCTU;
ChOPMUPYIOT HABbIKU COTPYAHUYECTBA B MEXITUYHOCTHBLIX OTHOLIEHUAX CO
CBEPCTHUKaMu, rnegaroramu;

CHOPMUPYIOT LIEHHOCTHOE OTHOLLEHWE K TPYAY;

ChOPMUPYIOT HABLIK CAMOCTOSTENILHOIO BLIMOHEHUS POEKTOB: OT pa3paboTku 1
CBOpKM NPOeKTa 40 HaNUCaHUsA anropuTMa 1 NMPOrPaMM YrpaseHus.

lporpammoit NpeaycMoTpeHo yyacTie y4alLmuxcs B paspaboTke NPOEKTOB paanuuHOM
CNOXHOCTYU, NOKa3aTerbHbIX BLICTYNIIEHNAX, COPEBHOBAHUSAX PA3NIMYHOTO YPOBHS.



Cpok peanusauun nporpaMmmbl

Cpoku peanusauuv gononHutensHon obuiepassusaroLlen nporpamMmsl: 1 roa.

BospacT aeten, y4acTByloLmx B peanusauumn nporpammbi.

HAaHHaa nporpamma paccuutaHa Ha obyyeHue geTei B BospacTe ot 10 Ao 16 neT, vMelowmx
MHTEpecC K TexHu4eckoMy TBopyecTBy. [pu Habope rpynn, pekoMeHAYeTCs Y4YUTbIBaTL BO3PACT
yqalmxcs ¢ nocneayowen KoppekTUpoBKON KaneHaapHoro NNaHupoBaHust U TEMNa 3aHATUNA.

DopMbl Y PEXUM 3aHATUN.

3aHATMA NPoBOAATCH NO rpynnam. Pexum 3aHATWiA No Nporpamme yCTaHaBMMBAETCSH C y4eTOM
BO3PACTHbIX ~ OCOBEHHOCTEN  y4awmxcs U pekoMeHagyembix  HopM  «CaHuTapHo-
3N1aeMUoNoruyeckux TpeboBaHuin K yCTPONCTBY, COAEPKAHUIO U OpraHusaLmm pexuma paboTs!
obpasoBartensHbIX OpraHu3auuin 4ononHuTensHoro obpasosanus aeten /CanluH 2.4.4.3172-
14/», yTBEPXKAEHHbLIX NOCTaHOBNEHMEM [NaBHOrO roCyAapCTBEHHOTO CaHUTApHOTO Bpaya
Poccunckon ®epepauum ot 4 uonsa 2014 r. N 41.

Pexum 3aHaTWin 1 pa3 B Heaenio, NPOAOIMKUTENLHOCTL 3aHATUN — 2 yaca, 72 4aca B roa.
Y4ebHbIN roa Ha4YMHaAeTCs C CEHTSOPS U 3aKkaHuMBaeTca B Mae. BO3MOXHbLI AONOMHUTENBHBIE
NeTHWe 3aHATUS N0 NOATOTOBKE K COPEBHOBAHWUAM, KOHKYpCaMm.

opma obyyeHns - oyHas;

¢dhopma npoBeaeHUst 3aHATUN - aYAUTOPHBIE 3AHATUS;

(bopMbI OpraHusaLm 3aHATWIA - BCEM COCTABOM 0B bEAUHEHWS, B rpynnax;

hOpMbI ayAUTOPHBIX 3aHATUIN — y4eBHoe 3aHsTe (komBuHUpoBaHHoe), nabopaTopHas paboTa,
npaktuyeckas paboTa, BbICTaBKW, COPEBHOBAHUS.



Y4yebHo-TeMaTuyeckoe nnaHnupoBaHue

(72 vaca)

B Tom uucne

Kon-eo
Ne Paszpgenbl U Tembl
yacoB
Teopus | MpakTuka
BeoaHoe 3aHaTue. TexHuka Ge3onacHocTu. 2 2 0
CoBpemMeHHOe COCTOSIHUE MUKPOINEKTPOHUKIA 1 0BNacTu
ynpasfeHus TEXHUHECKUMU YCTPOUCTBaAMMU.
[MporpammHoe 1 annapatHoe obecneyeHne TeEXHUYECKUX 2 1 1
YCTPOWCTB.
1. BBeaeHve B nporpamMupoBaHue 18 7 1
MWKPOKOHTPONNEpos
PaaHoBnaHOCTU MUKpOKOHTpoOsinepos. OCHOBHbIE 2 1 1
NOHATUA 06 ANEKTPUYECTBE U MUKPOINEKTPOHUKE.
CocTaBneHue cxeM, paboTa ¢ MakeTHOW NnaTown. 6 2 4
OCHOBHbIE NPUHLMMBI NPOrPaMMUPOBaHUA
MWKPOKOHTPONNEPOB.
Pa6ora B IDE Arduino. Copka cxem Ha MakeTHOW 10 4 6
nnare. 3arpyska ckeT4ei Ha MUKPOKOHTponnep. 3anyck
paboTbl NPOTOTUMNOB.
2. [laT4ynku U ceHCopbI B 3MeKTPOHHbLIX cXemMax 14 4 10
Ponb ceHcopos B ynpasnsieMbix cucteMmax. Tunbl 6 2 4
Aat4yuKoB. AHanNoroBsble U LMQpPoBLIE CUTHASbI.
MpuHuun pabotsl LUMM. C6opka cxem. 3anyck paboTbi 8 2 6
NPOTOTUMOB.
3. OCHOBbI NPUMEHEHUS UCNONMHUTENbHbLIX 12 4 6
MexaHW3MOB yNpaBfiieMblX CACTEM
Vicnonb3oBaHue apurateneit B npoekTax Ha Hase 4 2 2
MUKpOKOHTposnepa Arduino
MoaknioyeHue konnekTopHoro motopa. Laroswin MoTtop. 6 2 4
CepBogsurarens.
4. CpeacTBa BM3yanbHOW MHAUKALMMW B NPOEKTaxX Ha 6 2 4
MUKpokoHTponnepe Arduino
KoMnoHeHTbl Ans BbiBoAa BU3yarbHOM UHGopMaLuu. 6 2 4
5. OcHOBbI CO34aHUA yrpaBnsieMbIX CUCTEM 14 6 8
NHdpakpacHbIi NPUEMHMK U NyNbT AUCTAHLUUOHHOTO 6 2 4
ynpasneHusi B NpOeKTax Ha MUKPOKOHTpoONnepe
Arduino.




lMpumeHeHue yctponcTe BecnpoBoaHON Nepenayun 4 2 2
AaHHbIX
MNopxnioyerve 4 2 2
MUKPOKOHTpOnepa K cetu
6. YnaneHHoe ynpaBneHue u MOHUTOPUHI 6 2 4
CospaHnue ynpaBnsieMbix yCTPOUCTB Ha nnatgopme 6 2 4
ThingWorx

WTOI O: 72 28 44




CopeprxaHve [ONONHUTENbLHON 0bLLepa3BmBaloLLen
nporpamMmbi

1. BeepaeHue.

Teopwus: MNpasuna Tb. Mpasuna nonb3osanus MK. Pexum paboTsl Ha MNK. 3HaKOMCTBO ¢
06ueobpasoBaTEnLHON NPOrPamMMON.

MpakTuka: PenakcaunoHHble ynpaxHeHus nocrie paboTsl 3a KOMNbIOTEPOM. MMMHACTUKA Ans
rnas. [leMoHCTpayusi apxuTeKTypbl COBPEMEHHOrO NepPCoHaNLHOTo KOMMbIOTEPA.

2. BBegeHue B NporpaMMmUpoBaH1e MUKPOKOHTPOSNEpPOB.

Teopusi: BeeaeHve B NporpamMmmpoBaHie MUKPOKOHTPONNEpOoB. ApXUTEKTypa
MWKDOKOHTPONNEPA, 3NEKTPOHHBIE KOMMOHEHTbI. YTeHUEe IMEKTPOHHBIX CXeM. JremMeHTbI
aneKTpu4eckon uenu. PasHoBUAHOCTU MUKPOKOHTPOSepos. Cpeaa pa3paboTkv Arduino IDE.
CTpyKTypa nporpamMmmbl Anst MUKPOKOHTponnepa. MoHuTop nopra.

MpakTuka: emoHcTpauusa cxeM. Cbopka Ha MakeTHoW nnarte anekTpocxeM. PaboTta ¢
MynbTUMETpoM. [NoakntoyeHne MukpokoHTponnepa k MNK. 3arpyaka ckeTyen.

3. MNpoekTbl Ha MUKPOKOHTponNnepe Arduino ¢ UCNONL30BAHWEM CBETOAUOA0B U KHOMOK
Teopus: MpuHuyunuansHas cxema.

MpakTuka: PaBora 8 IDE Arduino. C6opka cxembl Ha MakeTHo nnate. 3arpyska ckeTya Ha
MUWKPOKOHTponnep. 3anyck paboTbl npotoTuna.

4. [laT4vku U CeHCOpbI B 3NIEKTPOHHBIX CxeMax Ha 6a3e MUKpokoHTponnepa Arduino

Teopus:. Pofib CeHCOPOB B yNpaBnsieMbix cuctemax. Tunbl 4aTunkoB. AHANOroebIe 1 undpposble
curHans. MpuHumn padotsl LUMM. OTnuums oT aHanorosoro cur{ana.

MpakTuka: [lemoHcTpauus paboTsl ceHcopos. Pabota 8 IDE Arduino. : C6opka cxeMb!
curHanusaumu. @ Cbopka Cxembl perynupoBaHua SPKOCTU cBeToauoaa. Vcnonb3osaHue
LyMOMepa B 3MEeKTPOCXEME.

5. Wcnonb3osaxue asuratenen B npoektax Ha 6ase mukpokoHTponnepa Arduino. 3nemeHTsi
poBOTOTEXHUKN

Teopusi: YCTPOCTBO KONMekTopHoro Motopa. Bunuoteka <Stepper.h> ans paboTs! ¢ LWAroBbIM
MOTOPOM. YCTPOWCTBO cepBogsuratens. bubnuorteka <Servo.h> ans paboTsl ¢ cepoONPUBOAOM.
MpakTuka: MoakmoyeHe KONNEKTOPHOTO MOTOPa C MOMOLLLIO TPaHaucTopa. : CBopKka Cxembl ¢
warosbim MoTopom. Cbopka cxembl ¢ cepsonpupoaoM. MporpamMma Ans MUKPOKOHTponnepa -
perynupoBaHue KONnekTopHbIM MOTOPOM.

6.Cpencrtea BusyanbHON MHAUKALIAM B MPOEKTAX HA MUKPOKOHTponnepe Arduino

Teopusi:. YCTPONCTBO akTyaTopoB: CBETOAMOAHOE Tabno, LMdposoi 1-paspaaHbIi UHAUKATOP,
LCD akpaH, ceeToavoaHas matpuua. : bubnuoteka <LiquidCrystal.h> ans pa6otsi ¢ LCD
3kpaHoM. Moaynb peansHoOro Bpemenu u 6ubnuoteka <DS1302.h>

MpakTuka: [leMoHCcTpaums NPoeKTOB ¢ YCTPONCTBAMMN BU3yanbHON UHAUKALMN.
lMporpamMmupoBaHe MUKPOKOHTPONNepa 1 cbopka CxeMbl C UCMONb3oBaHUEM Lid)POBOrO
wHaukaTopa. lNporpamMypoBaHe MUKPOKOHTposnepa 1 copka cxembl «BeryLLnit OroHb.
Cbopka cxeMbl npoekTa «Yachi».

7 HbpakpacHbI NPUeMHUK U NYNbT AUCTAHLMOHHOMO yNpasneHus B NpoekTax Ha
MUKpPOKOHTponnepe Arduino

Teopus: VHdpakpacHbIi NopT, TexHonorus paboTsl. Bubnuoreka <IRremote.h> ans padoTsi
NynNbTOM ANCTAaHUNOHHOMO YrpasieHns.

MpakTuka: [JemoHcTpaums ucnons3osaxus nynsta [1Y. PaspaboTka nporpamMmmbl Ans
MWKpOKOHTponnepa. PaspaboTka nporpamMmmbl Anst MUKPOKOHTponnepa. PaspaboTka nporpamMmbi
AN MUKPOKOHTpornnepa. Cbopka cxem.

8 becnposoaHas cea3b Ha 6ase paanomoayns XBee

Teopua: Xapakrepuctuku paguomoaynst XBee.



MpakTuka: HacTpoika mopyns XBee. PaspaboTka nporpamms! yrnpasneHus LIBETOM OKHa
npunoxenus Ha MNK. Coopka cxem. [lemoHcTpaums paboTsl NpoToTUNOB. [leMoHCTpauus paboTsl
npoekTa 6ecnpoBOAHON CBA3W Mexay ABYMsi nriatamu Arduino.

Moaknioverne Arduino k UHTepHeT

Teopus: Cxema B3aumopeicTens MHTepHeTa v nokansHon cetn. IP-agpec. Metoasl GET u
POST. Cuctema pomenHbix uméH. Ethernet — apantep, HacTpoitka oBopyaoBavus ans
ynpasneHus BBOAOM/BbIBOAOM.

MpakTnka: Co3ganne Be6-cTpaHuubl ¢ ucnonbaosanuem HTML. MoaknioueHve
MUKPOKOHTpOnnepa K cetu u nonyyeHve IP-agpeca yepe3 DHCP. Paspa6oTka nporpammbi
BebcepBepa, 3arpyaka Ha MUKPOKOHTponnep. PaspaboTka NporpamMmmel Ans MUKPOKOHTPONepa
OTNpaBsKa [jaHHbIX B pearnbHOM BpeMeHU B rpacuyecKkme CepBuch.

10 Paspabotka npunoxenus ¢ GUI ans koHTpons u ynpasnexus Arduino

MpakTuka: [lemoHcTpauus npoekTa NPUNOXeHUs C rpagouueckum MHTepencom ro ynpasneHuo
MUKPOKOHTponnepom Arduino.

11 UToroBbIN KOHTPONbL

MNpakTuka: PaspaboTka npoekta NpunoxeHus Ha Pytnon ans ynpasneHus MUKPOKOHTPONNEepoM
Arduino.
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OpraHn3aunMoHHO-Neaarornyeckne ycnosms
peanusaunn gonosIHUTEeNnbLHON obLiepasBuBatoLLeN
nporpamMmmsl

Mporpamma npegycmatpuBaeT UCMoNbL30BaHWE PasNUYHbIX METOLOB B paboTe c 4eTbMu: ycTHOE
n3noxeHue matepuana, beceaa, 3HakOMCTBO C HarnsAHLIMK Nocobusimm, pabora no obpasLly,
CaMOCTOATESbHOE BbINOMHEHUE paboThl.

dopma NpoBeAeHUs 3aHATUI TOXE MOXET BbiTh pasHON: 3KCKYpCUsi, KOHKYPC, COPEBHOBAHUE,
BbICTaBKa, 3aHATUEe-Urpa, TBOpPYeCcKan BCTpeya C NoA0BHbLIM KONMEeKTUBOM U Ap.

Ha HavanbHOM aTane npeobnagaer penpoaykTUBHbLIA MeTod, KOTOpbI NpUMeHsieTcs Ans
u3rotosnexus moaenen. NanoxeHne TeopeTUYECcKoro MaTepuana u Bce NOSICHEHWUS AAIOTCH Kak
OOHOBPEMEHHO BCeM 4feHam rpynnbl, Tak U UHAMBUAYyanbHO. B AanbHenlemM OCHOBHbLIM
METOAOM  CTAHOBUTCA  Hay4HO-NoO3HaBaTeNbHbin  MeTod. [lpu  npoBedeHWU  3aHATUIA
MCNOMb3yeTCs TakkKe METO/, KOHCYNbTauWi U paboTkl C TEeXHUHECKOW, CNPaBOYHON NUTEPaTypot,
nocodusmu.

dopmbl NpoBeAeHUs 3aHATUI:

° JlekunoHHbie 3aHATWA, 6Geceabl, HaLEMNeHHbIE Ha COo3daHue YCroBWI AN Pa3BUTUS
CNOCOBHOCTU CrywaTh v ChbilaTh, BUAETL U 3amMeyaTh, KOHLEHTPUPOBATLCS.

o [lwanor, Aauckyccus, obcyxaeHne nomoralT passBuBaTh CNOCOBHOCTU FOBOPWTH,
A0KasbiBaTh, TOrMYECKU MbICTUTL.

® BeicraBku, copeBHoBaHUs NomoraoT oby4alowmumMes 40BOAUTL paboTy A0 pesynbTaTa,
tbukcupoBaTb  ycrnex, [AeMOHCTPUPOBaTh COBCTBEHHbIE AOCTUXKEHUS, NPaBUMLHO
BOCNpuvHUMaTL [AOCTWXKEHUS [Opyrux naen. Yyactue B COpeBHOBAHUAX Momoraer
npuobpecTu OoMbIT  B3aUMOAENCTBUS, MPUHAMATL pelleHWs, OpaTb Ha cebs
OTBETCTBEHHOCTb.

® BknioueHue aeteit B TBOpYECKW NPoLEecC W u3oBpeTaTenbcTBO, HANPaBfEHHOE Ha
pa3BUTUE TBOPYECKNX CNOCOBHOCTEN.

e OKCKypCuM, BCTpeYM nO OBMeHy OnbITOM MOMOralT MpuoBpecTn  ymeHue
AobpoxenartensHOro o6LieHUs, Co3aaHns TBOPYECKOA aTMocdepb! B KOMMEKTUBE.

dopmbl OpraHu3auny 4esTeNbHOCTY 0BYYAIOLMXCS HA 3aHATUN:

¢hpoHTansLHas (becena, nokas, 06bACHEHUE);

rpynnoBas BbINOMIHEHWE NPOEKTOB, ONPeAeneHHOro TBOPYECKOro 3aaHus;
NOAroTOBKA U y4acTve B COPEBHOBAHUSAX

nHAvBMAYyanbHas — paboTa ¢ 0apeHHbIMU AeTbMU; NOArOTOBKA K COPEBHOBAHUAM.
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MaTtepuanbHo-TexHU4Yeckoe obecrneyeHne

HaunmeHoBaHue

Konuvecrso, wr

Py4HON WHCTPYMEHT:

Bokopesbl 10
Kycauku 10
OTBEpTKU WNULEBbIE 10
OTBepTKU KPECTOBLIE 10
JluHenku meTannuyeckue 10
LTaHreHumpkynb 5

Hoxwu cTpouTenbHble 10
OneKTpUYecKUi UHCTPYMEHT:

[MNasnbHbIe cTaHuuK 10
HacTonbHble CBETUNbHUKA 10
CraHku:

INasepHbIn cTaHoK 1
3d npuHTEpHLI 2

WnucoBanbHbIA CTAHOK 1

PacxopHble maTepuansli:

Csepna pasnuyHbiX guaMeTpoB 5
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LLinucoBanbHas Wkypka 5

OneKTPOHHLIE KOHCTPYKTOPLI U pacxogHble MaTepuansbi

Komnnekt Arduino Uno 10
Komnnexr Raspberry Pi 10
KoMnnekT ans GbICTPOro MakeTuposaHus 10
Komnnekr gatynkos 10

Cuctema OLEHKWN Ppe3ysibTaToB NporpamMmbl

Ans  oTcnexwBaHus pes3ynbTaTMBHOCTM HAa MPOTSHMEHUM Bcero mpolecca obyyeHus
OCYLLIECTBNAKTCS:

BxogHas pguarHoctuka — B opme cobecefoBaHus, MO3BOMSET BbLISBUTL  YPOBEHb
NOAroTOBNEHHOCTU PeBAT ANA 3aHATUSA AaHHLIM BUAOM AeATensHOCTU. MpoBoANTCA Ha NEPBOM
3aHATUN OaHHOW NPOrpammbi.

Tekylwut KOHTPONb (B Te4eHue Bcero y4eGHOro roga) — NPOBOAUTCS NOCHE MPOXOXKAEHUS
KaXao# Tembl, YTOObl BbISBUTL NPobensl B yCBOBHUM Martepuana v passuTum 0By4aloLMXCs.
MposoauTtca B hopme onpoca, BLINOMHEHUA NPAKTUYECKOTO 3aAaHWUs, BbICTABKW pabor,
COpEBHOBAHUS.

lMpomexyTouHas artectaums — NPOBOAMUTCS B CepeuHe Kaxaoro y4eBHOro roga u B KOHUE
0By4eHuns Mo U3y4eHHbIM Temam, A5s BbIABNEHWUS YPOBHA OCBOEHUS COLepKaHUs nporpamMmmbl n
CBOEBPEMEHHOW  KoppeKkuun y4yebHo-BocnuTaTenbHOro npouecca. dopma nNpoBefeHUs:
TEeCTUpOBaHue; BbiCTaBka asvamopenem

WTOroBbIA KOHTPOMb — MPOBOAMTCS B KOHLE OByYeHUs U NO3BOMSET OLEHWUTb YPOBEHb
pe3ynbTaTMBHOCTU OCBOEHUSt MPOrpaMmbl 3a Becb nepuog obyuveHus. dopma nposeaeHus:
TeCTUpoBaHue, BbiCTaBka aBnamoaenemn

B TeyeHue yyebHoro roga nyyume paboTbi 0By4aloLMXCA YHACTBYIOT B palioHHbIX 1 ropoA,CKUX
KOHKypcax. PesynbTartel y4actus obyvalolMXCsi B TBOPYECKUX MEPONPUSITUAX 3aHOCSITC B
«KapTy yyeTa TBOPYECKUX AOCTMKEHWAY.
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