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1. IlosicHUTEIbHAA 3aNIMCKA
O0benunenne: Ilpuknagnas pusuka
Cpok peanusanuu nporpammsl: 1 roj, 3 yaca B Heaemnto, 108 gacos.

JlononuuTenbHas obOpa3oBaTenbHas nporpamma «OCHOBBI HMPOEKTHOW JESITENbHOCTHU:
DIIEKTPOHHAS WHXKEHEpUs»  OpPUEHTHpPOBaHa Ha (QOpMHUpPOBAHHE YMEHUH U HABBIKOB
MIPOEKTHOM JEeATENIbHOCTU B OOJIACTU 3JIEKTPOHHOM WH)KEHEPUH: YMHBIA TOPOJ, UHTEPHET
Bemiei.. OCHOBHOHM IENBI0 MPOrpaMMBbl SIBJISETCS HAYYUTh OOYYaIOUIMXCS JaTh OCHOB
MPOEKTHOM JesTeNbHOCTH M (OPMHUPOBATh HABBIKOB IO pa3paboTKe SJIEKTPOHHBIX
YCTPOMCTB, CUCTEM C INPUMEHEHHUEM TEXHOJIOTMH «OCHOBBI MPOEKTHOW JEATEIbHOCTHU:
ANEKTPOHHAs WHXEHEpUs». B CTpyKType peueH3upyeMoil Mporpammbl IMPUCYTCTBYIOT:
MOSICHUTEJIbHAS 3aIIUCKa, ONMcaHue (GOpM OpraHM3alui 3aHATUN, OKUAAEMbIE Pe3yJbTaThl
oOyueHusT H CHOCOObI OIpeNeNeHUuss UX pPEe3yJIbTATUBHOCTH, Yy4eOHO-TEMaTHUeCKOe
IUIAHUPOBAaHKUE, OIMCAaHUE COAEPIKAHUSA 3aHATUH, (OpPMBI aTTecTallud MU OICHOYHbIE
MaTepualibl, OPraHU3AaLMOHHO - IIEJAarOTMYECKUE YCIOBUS peaau3aluud IporpamMMBbl,
nepevyeHb MHPOPMaLMOHHBIX pecypcoB. OnucaHHbIe B IPOrpaMMe METOAUYECKUE TIOIXO0IbI,
BBIOpAaHHOE TMpPEAMETHOE COJAEp)KaHWE U  MATEPHUATbHO-TEXHUYECKOE  OCHAICHHE
COOTBETCTBYIOT 3asBJICHHBIM B IIPUMEPHOM MporpaMme LEId M 3aJadaM, a TakKe
BO3pPACTHBIM OCOOEHHOCTSIM 00YyYarolIuXCsl.

AKTYaJBHOCTBH IPOrPaMMBbI OIPEAEIIAETCS CTPEMUTEIBHBIM PA3BUTHUEM IIJIEKTPOHHOU
WHXEHEPHUH, B YACTHOCTH TEXHOJIOTMH YIIpaBJIeHUs] OOBEKTaMHU (BELIaMHU) Y€pe3 UHTEPHET.
VYike cTayno 0O0IEeAOCTYIHBIM U TIOBCETHEBHBIM 3aIlyCcKaTh JBUTATElb MAIIHHbBI, HAXOSCh
JI0Ma, OTCJIEKUBATH TEMIIEPATYPY B 3arOPOJHOM JIOME, HAXOICh B TOPOJACKOW KBAapTUPE 3a
COTHU KMJIOMETPOB, 3aITyCKaTh MbLUIECOC ISl YOOPKH 10 BAILIETO MPUXO0/a U MHOTOE JAPYTOE.
CoBpemenHoe pa3Butue |T U BIMsSHUME TEXHOJOTWH Ha YIyYIIEHHE KadyecTBa >KU3HU B
COBPEMEHHOM IM(PPOBOM OOIIECTBE MPUBOAMUT K MOBBIIIEHUIO UHTEPECA Y MIKOJbHUKOB K
OCBOCHMIO TEXHOJOTUU «OCHOBBI MPOEKTHOM AESITENBHOCTU: 3JEKTPOHHAS WHKEHEPUS»
(anrm. internet of things, 10T). IIporpamMma o0yciaBIUBacT JTUYHOCTHO-OPUCHTUPOBAHHYIO
MOJIeNIb B3aMMOJICHCTBUS, PA3BUTHS JMYHOCTU peOEHKA, €ro TBOPUYECKOTO MOTEHIMAJIA.
Bo3pact oOyuaromuxcsi, y4acTBYIOIIMX B peaju3aluyd JaHHOM mporpammbl 11-14 ner.
[Iporpamma paccuurtana Ha 1 rox oOyueHus. Ha peanuzanuio Kypca OTBOAUTCS 3 Yaca B

Henento 108 yacos B roj.



HoBu3Ha u oTiim4uTeIbHBbIE 0COOCHHOCTH NPOrPaAMMBbI

HoBu3zHa nporpamMMebl 3aKi104aeTcsi B HOBU3HE CaMOW TEXHOJIOTHH «MHTEPHETA BEIICH.
OTIMYUTETHFHON 0COOCHHOCTHIO MPOTPAMMBI SBJISIETCS €€ HAMIPABICHHOCTh Ha pa3paboTKy U
peanu3aIroo CaMOCTOATEILHO pa3pabOTaHHBIX MPOEKTOB, PEATU3YIONIUX TEXHOJOTHIO
«uHTepHeTa Beme». IIporpamma «OCHOBBI TPOEKTHOM JEATEIBHOCTU: BJIEKTPOHHAS
WH)XCHEPUS» Pa3BUBACT TBOPUYECKHUE CTIOCOOHOCTH yUalTuXcs, MOOYKIaeT MX MHUIIMATUBY U
YMEHHUE CaMOCTOSATEIILHO MBICIIUTh M PEaTU30BbIBATH CBOU 3aMBICJIbI, YBEPEHHOCTh B ceO€ U
CBOMX cwiiax. B mporpamme peanusyercs 4epeloBaHUE BUIOB ACSATEILHOCTH MPAKTUYECKON U
teopetnyeckon. Ilpuuem TeopeTnueckue cBeAeHUs (O CBOMCTBAX TEX WM HHBIX
TEXHUYECKUX YCTPOMCTB, MaTEpUaJIOB, CIOCO0ax UX 0OpabOTKH M XpaHEHUS U T.J1.) OYCHb
pa3Ho00Opa3Hbl, 3aTParuBarOT TaKUE MPEIMETHI Kak pU3rKa, MaTeMaTrKa,

xumusi, Ouosnorus. [lomonHutenbHas oO0meodpazoBaTenbHas nporpaMma «OCHOBBI
IIPOEKTHOU JEATEIbHOCTU: JIEKTPOHHASI MHXKEHEPHUS» COCTABJIEHA C YYETOM BO3PACTHBIX U
MHIUBUIYAJIbHBIX OCOOCHHOCTEN ETEN.

Leap mporpamMmbl: Hay4YuTh CTaBUTh W peUIaTh 3a/layd MO pa3pabOTKe YCTPOMCTB ¢
MPUMEHEHUEM TEXHOIOTUU «OCHOBBI IPOEKTHON JAEATENBHOCTHU: ANEKTPOHHAS UHKEHEPUS.
3agayu nporpamMmbI:

Ooyuaromue

* Hayuutp paboTe ¢ mporpaMMHO-anmapaTHBIMU CPEACTBAMU MPHU pealn3alyy 3amad
«MHTEPHETA BEIIECH»;

* Hayuuth 0OCHOBaM 3JIEKTPOHUKHU M CXEMOTEXHHUKH JJIsI peal3alvu 3a/1a4 «MHTEpPHETa
BEIICH»;

» Hayuuts npoektupoBath |0T - ycTpoiicTBa CaMOCTOATEIHHO HCTIOIB3YS MOTyYCHHBIC
3HAHUS, YMEHUS 1 HABBIKH.

Pa3zBuBarwime

* Pa3BuTHe no3HaBaTEIbHOMU JIESITEIBHOCTH.

* Pa3BuUTHh UHTEPEC K PA3IUYHBIM CPEACTBAM, HOBBIM TEXHOJIOTHSIM.

» PasBuBath Joruueckoe, o0pazHoe, TEXHUIECKOE MBIIIUICHUE; CIIOCOOHOCTh TBOPUYECKU
ONIEPUPOBATH MOJTYYEHHBIMU 3HAHUSMH.

BocnurarenbHbie

* BocnutbiBaTh yMeHHE BBINONHATH pPa0OTy KOJJIEKTUBHO, 3aKpEIUISTh MpaBHIIA

COBMECTHOM JIEATEIILHOCTH.



* BocnurteiBaTh YCUAYHUBOCTb, BHUMATCIIbHOCTD,

* BocnureiBath CaMOOPIraHnu30BaHHOCTD.

2. OxugaemMple pe3yabTaThl M COCOOLI ONpeaeIeHUsl UX Pe3yJIbTATHBHOCTH.

Bynyr 3Hath

BynyTt ymersn

dopma noaBeACHUS

HTOTOB

[IpaBuia o TexHuke

Co0roaTh nmpaBuiia

0E30I1aCHOCTH. TEXHUKHU 0€30ITaCHOCTH Ha
3aHATHAX

OcCHOBBI [IporpamMmmupoBats

IPOrPaMMHUPOBAHHUS MHKPOKOHTPOJIIEPHI TS

MUKPOKOHTPOJIEPOB AJIst
YIPaBISIEMBIX TEXHUUECKHUX

CHCTEM.

YIIPABIACMbIX TCXHUYCCKUX

CHUCTEM.

OCHOBBI TPUMEHEHHUS

JaTYNKOB.

Bri6upats, noaxkaovarh u

HaCTpanBaTb JATYHKH.

OCHOBBI CO3J1aHUS

YIIPABISIEMBIX CHCTEM.

PazpabaTeiBaTh

YIIPaBIACMbIC CUCTCMBI 110
TEXHOJIOTUN «MHTCPHCTA

BEIIEN.

ITo okoHuanuu Kypca
yyJaiiuecs Co3/1aloT
WH/IUBHTy AJTLHO HJIU B
koManse (He 6onee 3
YEJIOBEK) UTOTOBYIO
paboTy, BKIIOYAOIIYIO
B ce0s BCe paHee
W3YYCHHBIC PUHITHITHI
IPOEKTUPOBAHUS
YCTPOMCTB 11O
TEXHOJIOTHH

«MHTEpPHETA BEILLIEC.

[To utoram peanuzauuu [Iporpammel y yyanuxcst J0JKHO COPMUPOBATHCS

npeaACTaBJICHNC O COBPCMCHHLIX JTallax pa3pa60TKH YIpPaBICMBIX CUCTCM U MCTOJJ0B X
IMPOCKTUPOBAHUA. IIOJDKHBI OBITH C(I)OpMPIpOBaHBI CJIcayromuc yMCHHUA U HABbIKU:

KonndecTBeHHBIE:

* HE MEHee JABYX CKOHCTPYHpOBaHHBIX 0T yCTpoNCTB pa3HOTO YPOBHS CIOKHOCTH;
* pa3paboTaHHBII B KOMaH/I€ MPOEKT YNPABIAEMON CUCTEMBI [0 TEXHOJIOTHH
«MHTEPHETA BELEH.

KauecTBeHHBIE:

* YMEHHE NPOrpaMMUPOBATH YIPABIAEMYIO CUCTEMY;

* coOuparh pabOTAIOIIYIO0 CUCTEMY M3 UMEIOIIUXCS KOMIIOHEHTOB;



J{n1s1 moaBeAeHHsI UTOTOB PeaTu3alliy MPOrPaMMBbI ITPEYCMOTPEHA aTTecTanus B hopme

3aIUTHl UTOTOBOW COBMECTHOM paboOTHI.

3. YuyeOHO-TeMAaTHYCCKUH TLJIAH

NoNe Tema KonnuectBo vacos DopMBbI KOHTPOJIS
Teopus | [Ipaktuka | Bcero
Pazne| OcHoOBBI MIPOEKTHOM 4 2 6
nl. |mesaTenbHOCTH.
Pazne] CoBpemeHnHoOe 6 6
1 2. |COCTOSIHHE
MUKPOAJIEKTPOHUKH u
oOnacTu yIpaBIICHUS
TEXHUYECKUMU
YCTPOMCTBAMM.
[IporpammHOe 151
anmnapatHoe  00ecleueHue
TEXHUYECKUX YCTPOMCTB.
PaznejcHoBBI mporpamMmmupoBaHusil?2 3 15 TectupoBanue
13. | MUKPOKOHTPOJIJIEPOB  JIJIs
YIPABISIEMBIX
TEXHUYECKUX CHCTEM
Pa3ne/(OcHOBBI MpUMEHEHUS 12 42 54
14. |1aTYUKOB.
Pazne OCHOBBI  TIPUMEHEHUS 3 3 6
5.  |[MCHOJHUTETBHBIX
MEXaHU3MOB YITPaBIISIEMbIX
CUCTEM
Pa3neBeimonnenue UTOT'OBOI0 3 15 18 [IpakTuyeckas
16 |mpoekra. pabota
Pa3ne[3ammTa nToroBoro
7. [IpoekTa.
3 3




4. Conep:xanue Kypca
OcHoenbvle pazoenvl npoZpammol

Pa3nen 1. OCHOBBI MPOEKTHOM €ATETLHOCTH. (6 4acoB).
UYro takoe mpoeKT. JKu3HEeHHBIH TUKII MPOEKTa. AHAJIN3 CUTYyaIuH, GUKCAIHS TPOOIIEMBI.
dopmymmpoBanue u (ukcaius npoodiembl. CriocoObl ympaBieHus MpoekToM. Jluarpamma

["anTa. MeTomonoruu ynpapieHus TPOSKTaMHU

Pa3nen 2. CoBpeMEHHOE COCTOSHUE MUKPODJICKTPOHUKM M O0JIACTH YIIPABJICHUS
TeXHUYECKUMHU yCTpoiicTBaMu. [IporpammHoe M ammapaTHOe OOecTeueHHe TEeXHUYECKUX
ycTpoicTB. (6 4acoB).

Paznen 3. OCHOBBI MPOrpaMMHUPOBAHUS MHUKPOKOHTPOJUICPOB sl YMPaBISIEMbIX
TeXHUYECKuX cuctem (15 yaco).

N3zydenue cpen pa3paboTku mporpamm i miardopmbel Arduino. OcoOeHHOCTH sI3bIKA
nporpamMmmupoBanus Ha miatdopme Arduino. MopaenupoBaHue pabOTBI MPOTpaMM IS
KOHTPOJIJIEPOB.

Pa3znen 4. OcCHOBBI IPUMEHEHMS AATYUKOB. (94 YacoB).

Tuner gaTturikoB. THIBI WUCHOJHUTEIBHBIX MEXaHU3MOB. AHAJIOrOBbIE U IHU(POBBIC
natauku. CriocoObl moakoueHus. BeiBoa 1 Bu3yanu3anus daHHbIX. [IpakTudeckas padora
«OxpanHas curnaiauzarysy. MK-garuuku. Bluetooth-garuuku. Wi-fi naTankmu.

Pa3nen 5. OCHOBBI MPUMEHEHHS UCTIOTHUTEIBHBIX MEXaHU3MOB YIIPABJIIEMbIX CUCTEM (6
yaca).

[IpumeHeHnue ycTpoiiCTB OECHpOBOJHOM mMepenauyd JaHHBIX IS yIpaBJeHUs
JIBIDKYITUMHUCS AeTaIIMU. OCHOBBI CO3/JaHUs YIIPABIISIEMbIX CUCTEM OCBEILICHHUS.

Pa3nen 6. Beimosnenne nurorosoro mpoekTta. (18 gacos).

Pa3paboTka ¥ BBHITIOJHEHHWE HWTOTOBOTO TPOEKTa B COOTBETCTBHU C KPUTCPUSIMH
OIICHUBAHMSI.

Pa3znen 7. 3ammra utoroBoro mpoekta. (3 yaca). 3amura MPOBOIUTCS IO 3apaHee
pa3zpabotaHHbIM KpuTepusaMm. OOyuaromiyecs BbIOMpAIOT WM MOdy4yaroT Temy. MoryT

paboTaTh CaMOCTOATENHHO WM B MUHU Tpynnax He 0oiiee 3-X 4eloBeK.

Memoowl opeanuzayuu yuebno2o npoyecca



I[JIH JOCTHKCHUA ITOCTABJICHHBIX ueneﬁ " pCHICHHW:A ITOCTABJICHHLIX 3a/1a4 NUCIIOJIb3YIOTCA

(hopMBI IPOBEICHUS 3aHITHI C aKTUBHBIMU METOJaMU O0YUYCHHUS:

* 3aHsATHE B opMe IPOOIEMHO-TIOMCKOBOU JIEATEIILHOCTH;
* 3aHATHE B (OpPME MO3TOBOTO IITypMa;

® pa60Ta Haa IIPOCKTOM B KOMAaHAC.

Dopmvl u MemoObl KOHMPOJIAL:
* MpaKkTUYeCcKue paboThl;

¢ IIPOCKTHaAd ACATCIIbHOCTD.

XapakTepucTHKA y4eOHOI0 mpoiecca:
* [pU U3YYCHHH Kypca UCIOJB3YIOTCS MPAKTUYECKUE paboThI;

* Kypc OOyuYeHHUs 3aKaHYMBAETCS BBIIIOJIHEHHEM M 3alIUTOM HUTOTOBOM COBMECTHOMU
paboTHLI.

Dopmbl nposedenus 3auamuil

Pazvacuenue meopemuuecko2o mamepuana. Moxxer IpOBOAUTHCA B BUJIE NIPEACTABICHUS
NpEe3eHTAllMM WM HENOCPEACTBEHHOIO II0Ka3za IpuMmepa pa3paboTKH, COJAEpKALIEro
HEOOXOAMMBbIA y4eOHbI Marepuan. Marepuan MOXET MPOCMATPUBATHCS COBMECTHO C
ITOMOUIBIO MTPOEKTOPA WM OTKPBHIBATHCS KaK CETEBOW PECYpPC KAXKJIBIM YUYaIlMMCS HA CBOEM
KOMITbIOTEPE (IEMOHCTPAIMOHHBINA WJIH HATJISIAHBIA METO).

Ilpakmuueckoe océoenue H06020 mamepuana. BbIIIOTHEHNE NIPAKTUYECKUX YIIPAKHEHUN
Ha Ka)XJIOM 3aHSATHH 110l KOHTPOJIEM MeAarora.

Hmozosana coemecmuasa padoma. 3aBepliaeT u3ydeHHE Bcero marepuaia. YToObl
MPOJIEMOHCTPHUPOBATH BCIO CYMMY 3HAHUI U MPAKTUYECKUX HABBIKOB. YYaliuecs B KOMaHJIE
NOJDKHBI BBINOJHUTE TMPOEKT Ha 3aJaHHYI0 TEMY WIM DPEAIM30BaThb CBOM TBOPYECKHM

3ambicen. 2.3 . O)KI/II[&GMBIG PE3YyJIbTAaThI U CITOCOOBI OIIpCACIICHUA UX PC3YJIbTATUBHOCTH.



[lo wroram peamuzammu Ilporpammbl y yuammxcs JOJDKHO Cc(HOPMHUPOBATHCS
MPEJICTABICHUE O COBPEMEHHBIX 3Tarax pa3pabOTKH YNpaBIsIeMbIX CUCTEM M METOJOB UX
IPOEKTUPOBAHUS.

J17is moiBeAeHHsI UTOTOB peaIU3alliy POTrpaMMbl MPEAYCMOTpEHa aTTecTanus B hopme

3alllUThI UTOIOBOM COBMECTHOM pa6OTI>I.

Conepskanue nporpamMmsl.

Pa3znes 1. OcHOBBI IPOEKTHOI 1€ATEIbHOCTH. (6 YacoB).
UYro takoe mpoeKT. JKu3HEeHHBIH ITUKII MPOEKTa. AHAJIA3 CUTYyaIiu, GUKCAIHsI TPOOIIEMBI.
dopmymmpoBanue u (pukcaius npoodiemsl. CriocoObl yrpaBieHus MpoekToM. Jlnarpamma

I'anTa. MeTononoruu ynpasiieHUs] TPOEKTaMHU

Paznesa 2. CoBpeMeHHOe COCTOSIHHE MHUKPO3JIEKTPOHUKH M 00J1aCTH yIPaBJICHUS
TeXHUYeCKUMH  ycrpoiictBamu. IIporpammHoe W anmapatHoe oOecrneyeHue
TEXHHYECKHX YCTpPoiicTB. (6 yacos).

CoBpeMEHHOE COCTOSIHUE MHKPOAIJICKTPOHUKH U OOJACTH YIPABICHUS TEXHUYECKUMH
ycrpoiictBamu. [IporpammHOoe U ammapaTHOE OO€CTCUYeHHE TEXHHUYCCKHX YCTPOUCTB.
[TonsiTue kananma mepenayu uWHGOpPMAIMKM, OOpaTHas CBSI3b, KogupoBaHWe u T.M. HoBoe
BO3MOYKHOCTH KOMMYHHUKAIIMH MEXIY HECKOJbKMMH CHCTEMaMHU, CTIOCOOHBIMH yTPABIATH
IpyT ApYrom. 3HaKOMCTBO C TEXHOJIOTHEN «MHTEpHETa Bemiei». [IporpaMmHo-anmnapaTHbie
CpeACTBa IJisi pealn3aluuy 3a1ady nporpamMmbl  «OCHOBBI MPOEKTHOW JESTEIbHOCTH:
ANEKTPOHHAS UHKECHEPHSI.

Pa3znen 3. OcHOBBI NPOrpaMMHUPOBAHUSA MUKPOKOHTPOJJIEPOB Il YIPAaBJIsieMbIX
TexHn4ecKkux cucrem (15 gacosn).

Wzydenne cpen pa3paboTku mporpamm uisi miatgopmbel Arduino. YcranoBka cpeibl
nporpamMMupoBanusi  Arduin0, ycraHOBKa JpaiBepoB, 3alyCK MPOCTEHININX TPOTrpaMM.
OcHoBbI IocTpoeHus AekTpuueckoit nenu. [Ipunnumner padotel HIMM. PaGoTa ¢ MakeTHOM

ILUIATOM. HO,Z[KJ'IIO‘leHI/Ie QJICKTPOHHLIX KOMIIOHCHTOB: CBCTOAUOA, PC3UCTOP, KHOIIKA U AP.



OcobenHocTu  s3pIka  mporpammupoBanuss Ha 1utatrdopme  Arduino.  CrocoObl
KOMITWJISIIIMKA U 3arpy3kd koja Ha miardopmy Arduino. IMomkmrouenue XKX-mucrieeB u
CBETOMOIHBIX UHAUKATOPOB.

MoaenupoBanue paboThl IPOrpaMM AJisi KOHTPOsiepoB. OCHOBBI IPEICTABICHUS 3BYKa B
BBIYHMCIIUTEIBHBIX CUCTEMaX. 3ByKorenepanus npu nomoiu LHIMM. OcobenHoctu 3ByKOBOM
reHepauuy Ha MUKPOKOHTPOJUIEPAX.

Pa3znea 4. OcHOBBI NPUMEHEHUS TATYUKOB. (54 4acoB).

Tunel natunkoB. PazHoBuaHoCTH MaTunkoB. KOHTaKkTHBIE, 0ECKOHTAKTHBIE

JATYUKU, TaTYUKU JBUKEHUS, OCBEIIIEHHOCTH, PACCTOSTHUS, TATYUKU U300PaKECHHUS

(KaMepLI), AATYMKM TOKA, HAIIPSAKCHUA, TCH30JaTYNKH, HHTCIUICKTYAJIbHbIC JaTYNKH.
12

Turb! HCTIOTHUTENBHBIX MEXaHU3MOB. [IpuHIHIT PaOOTHI HCIIOJTHUTEIBHBIX MEXaHU3MOB.
[TpeoOpazoBanue HMEKTPUUECKON SHEPTHH BO BpaIlaTeIbHOE TIEPEMEIICHIE BHIXOHOTO Basa
B COOTBETCTBHHM C KOMAaHIHBIMHA CHTHAJIAMH, TIIOCTYMAIONUMH OT aBTOMATHYECKUX
PETYJIMPYIOMIUX ¥ YIPABJISIOMIAX YCTPOWCTB W KOMAaHJIAaMH CO IUTOB YIIPABJICHUS.
HcnomHUTENbHBIE MEXaHU3MBI B CHCTEMax aBTOMATHUYECKOTO PETYJMPOBAHUS (IIaTIUK
o0paTHO# CBsI3M — OJIOK CHTHAJIM3AIMU TIOJIOKCHHUS BBIXOJHOTO Bajla), PEXKHM PYYHOTO
YIpaBIICHUS.

Amnanoroseie U nudpoBbie qaT9uku. CrIoCOOBI MOAKIIFOUEHUST aHATOTOBBIX M ITU(GPOBBIX
naT9ukoB. OCOOCHHOCTH PabOTHI ¢ MAKETHOM TIIIATOM.

BreiBoa u Busyanmsanus qaHHbIX. [IpocTeiimme MeTo bl MHANKAINH, UCTIONh3YyEMbIC TIPU
oTiaaKe MHOOPMAIIMOHHO-YIIPABISIONIMX CUCTeM. BHemrHue mpepbiBanus Ha Arduino u
obmacte ux mnpuMmeHenus. CooOmenne ¢ IIK mocpeacrsom  Serial.  CmocoObt
nporpaMMupoBanust Ha Arduino. PabGora ¢ peructpamMd W TOPTaMH BBOJA-BBIBOJA.
OcoOeHHOCTH TOJKITIOYCHUS MHUKpOKOHTpoiutepa Ha Arduino. Pasmuuus wmetomoB
HAMKUCAHUs MPOrpamm Jyis tiatdopmsl Arduino.

[Tpaktndeckas pabora «OxpaHHas cuUrHamm3anus». Peme mpenmensHOro ypoBHS. Pene
cmemienusi. Pene mnpoBomHoro mwieiidga. Penme OGecnpoBomnoro mmeiida (uHdpatyd,
pamuoiyd, yJibTpa3ByK). YmpaBiaeHue ¢ momornbio Arduino ycrpoiictBamu Ha 220B.
VYrpaBieHne BBICOKOBOJBTHOM Harpyskoi ¢ momoripio Arduino. Ilogaua ympasisroniux
curHasioB ot Arduin0 Ha ©0a3y KIIOYEBBIX TPAH3UCTOPOB. YIIpaBICHHE pelie

BKJIOUeHHue/BeIKIoueHue. Beibop cxem. COopka mpubopa u ero Hajnanka. Pene ypoBHs
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xKuakocTu. Pene ypoBHS 3aabiMiieHus. Pene mpenenbHON Temmeparypbl («IpayCHHUK,
IIaBHOE, MocToBoe). CurHammzaius OTKpbIBaHUA (GOPTOUYKH, HABEpH, ceida U T.a.
Curnanuzanusi MoctoBasi (OOpbIB WM 3aMblkaHue «iuieiidar). Pene Bubpamuu. Pene yria
HaKJIOHA.

UK-patunku, Bluetooth-gatuuku, Wi-Fi-gatunku. WK-matuvk nOpensTcTBHEA  UIs
Arduino Ha ©6a3e ¢oroTpaH3ucTOpa. AHAIOTOBBIM CEeHCOp Ha (OTOTPAH3HUCTOPE.
[Monxrouenue Bluetooth-natunka. INonkmouenue Wi-Fi momyins. [loxkmodeHue kK cetu
uHTepHeT wiatgopmbl Arduino.

Paznen 5. OcHOBbI NpPUMEHEHUS] UCHOJHHUTEJbLHBIX MEXaHM3MOB YIPAaBJIsieMbIX
cucteMm (6 yaca).

[Ipumenenue ycCTpoWCTB OECHpOBOJHOM TEpenayd JaHHBIX IS yIPABJICHUS
IBWKYIIUMUCS JETANSAMHU. THUIBI YCTPONUCTB OECIPOBOAHON Tepenaddl JaHHBIX. MeTObI
VOpaBJICHUS] TEXHUYECKUMM YCTPOMCTBAMHU TMIpU TMOMOIIM HH(panyda, paauoiryya,
yJIbTpa3Byka. Buabl MOIyJed ¥ IIWIIOB BBIYUCIUTENbHON TwiaTdopmbl Arduino mis
YOPABJISIIONINX U YIPABISIEMBIX CUCTEM. PacCMOTpeHHe TOTOBBIX MPOTPaMM U MPUMEPOB C
IpYMMEHEHHEM MOMAYJA€H W IIMIAOB BbUMCAMTEIbHONM 11aTdopmbel Arduino. Coopka
YCTPOWCTB M UX HaNaJKa. 3alliTa OT BHIKUIAHUS KUJIKOCTU. TepMocTaT JJisi akBapruyMa.

OcHOBBI CO3HaHMS YOPABISIEMBIX CHUCTEM OCBelleHus. PaccMoTpeHue mnpumepoB
peanu3anuu AM3aiHEPCKUX MPOEKTOB YINPABISIOMIUX CUCTEM MPUMEHUTEIHHO K TEXHOJIOTHH
«uHTEepHEeTa Bemiei». COBpEMEHHBIE CHCTEMBI OCBEIICHHUS U CHCTEMBl CO3/IaHUS YIOTa U
otoruieHUs. Pa3paboTka ympaBisieMbIX CHUCTEM OCBEIICHHS Ha OCHOBE CBETOJMOJOB U
OTOIJICHUSI.

Pa3nen 6. BoinosiHeHue HTOTOBOr0 nmpoekTa. (18 yacos).

Ha BrImosHEHNE UTOTOBOTO MPOEKTA OTBOAUTCA 2 Yaca KOHCYJIbTAIIUH C MpernogaBaTesieM
1 4 yaca caMOCTOSITEIbHON WJIM TPYIIIIOBOM paboThl. TeMy mpoekTa u KpUTEpUH OIICHUBAHUS
y4Jariyecs moay4yarT OT MpernogaBaTeIs WA BHIOUPAIOT CAMOCTOSATEIBLHO U COTJIACOBHIBAIOT
¢ mpenojaBareneM. Kputepun OllEHWBAaHMS OMHMCAHBI B MyHKTE 2.6 JaHHOW MPOTPaMMBI.
Pazjen 7. 3ammTa uTOroBOro npoekra. (3 yaca).

3amura mMpoeKkTa MPOBOJAUTCS Ha TOCIETHEM 3aHsATHU. Ha 3ammre mpucyTCTBYIOT BCE

oOydJaromuecsi,  MpemojaBareib,  MNPEACTaBUTENb  aAMHHHCTpaumu  wwm  IT-
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KOMIMaHuU-TIapTHepa (Mo MpeaBapuTeIbHOMY coryiacoBanuto). [lo pesynbpTaTtam 3amiuThl

yYaIIuiCs MoIydaeT OIEHKY «3a4eT/He3aueTy.

@opMbl aTTECTALMU: BHITIOJIHEHUE BCEX ITANOB Pa3pabOTKHU YNPaBIsEMON CUCTEMBI IO
TEXHOJIOTUU «YMHBIN JOM» Ha MPUMEPE UTOTOBOTO MPOEKTA.

3ammTa UTOrOBOTO MPOEKTa MPOXOJUT B (QopMe IMpeAcTaBiIeHHUs OOydarolUMCs
TEXHUYECKOTO 3a/laHusl Ha TMPOEKT, padoTarolieil CHUCTEeMBbl, OTBETOB Ha BOIPOCHI
npenoaaBarens. OOCyXA€HHUS C Yy4YallUMHCS JOCTOMHCTB M HEJOCTAaTKOB MPOEKTA.
Kpurtepuu oneHMBaHusI HTOTOBOI'0 NPOEKTA:

- CaMOCTOATCIIBHOCTD BBIIIOJIHCHUA,

- 3aKOHYCHHOCTDb pa6OTBI,
- COOTBCTCTBHUC BBI6paHHOﬁ TCMATHUKC,

- ODUTMHAJIBHOCTh M KAYE€CTBO PEUICHHS - NPOEKT YHUKAJICH, U MPOJEMOHCTPUPOBAHO

TBOPYCCKOC MBIINIJICHUC YUYACTHUKOB;
- CJIOXKHOCTD - TPYAOCMKOCTD, MHOFOO6paBI/Ie HCIIOJIb3YEMbIX 3H&HPII>1;

- IOHMMaHUE TEXHUYECKOM YacTH - aBTOPbl  MPOJEMOHCTPUPOBAIU  CBOIO
KOMIIETEHTHOCTh, CYMEJIH YETKO U SICHO OOBSICHUTH, KaK UX MPOEKT paboTaerT;

- MHDKCHEPHBIE PEIICHUS - B KOHCTPYKLIMU TPOEKTa HCIOIb30BAIUCH XOPOIIHE
WHXCHEPHBIC KOHICTIIUY;

-3CTETUYHOCTh - TPOEKT HMMEET XOPOIIWA BHEIIHUNA BHI. ABTOPBI CIENalud BCE
BO3MOYKHOE, YTOOBI MPOEKT BHITIIAIET MPOGECCHOHAIBHO.

O6masi ¢opmyaupoBKa Il MTOrOBBIX MNPOEKTOB: Pa3zpaboraTh ympaBisieMyro
CUCTEMY KOHTPOJIsI, pa0OTAIOIIYIO 110 TEXHOJIOTMH «MHTEPHETA Belllei», I€MOHCTPUPYIOLIYIO
MOHUMAaHUE W3YYECHHOTO MaTepHalia U UMEIOIIETO MPAKTUYECKYI0 3HAYMMOCTh B peajbHOU

KHU3HU.

5. OpraHu3anuoHHO-NIeJATOTHYeCKUE YCJIOBHS Peau3aluu MPporpaMMmbl
MarepunanbHO-TeXHHYECKOe o0ecnevyeHue

3aHATHSA TPOXOJAT B XOPOILIO MPOBETPUBAEMOM U OCBEIIEHHOM KJlacce, 000py10BaHHOM
Me0Oelbl0, COOTBETCTBYIOIIEH CAaHUTAPHO-TEXHUYECKUM TpeOOBaHUAM U HOPMaM BO3PaCTHOM
¢buznonoruu (MapTel, CTYJbs, YYUTEIbCKUN CTOM U CTYN).

Knacc ochamen pabounMu MeCTaMM ydalllUXcsd W IpenojaBaTess, KOTOpble

000py10BaHbl KOMITBIOTEpAMH HE MEHee 2 11]23 O3V, npoueccop ¢ TaKTOBOM 4acTOTON He



MeHnee 1.2 I'T'u, nuaroHans MOHMTOPOB HE MEHee |5 ArOKMMOB, HHTEPHET HE MeIJieHHee |

Mo6wurt/c.
Crnenuajan3upoBaHHOe 000py10BaHHE:

Jis  peanu3zanuyd MOpOrpaMMbl  MOJ] CHEUMAIbHBIM 000pYyJOBaHHMEM MOHHUMAETCS
o0opynoBaHUE, KOTOPOE UMEET AATYUKH, MO3BOJISIET IPOBOIUTH U3MEPEHUsI, OTOOpaXKaTh U
oOpabaTpiBaTh pe3yibTaThl U3MepeHuid. JlaHHbIE KOMIUIEKTBI TaK K€ MOTrYT OBITb
UCTOJIb30BaHbl HA YPOKaxX (PU3MKU, XUMUHU, OUOJIOTHUH, SKOJIOTHH, OKPYKAIOIIET0 MUpA.

B kauecTBe mpumepa, Jisi IpOrpaMmbl MOJOUIET annapaTHO-IPOrPAMMHBIN KOMIUIEKC

Arduino.
[IpumepHBIN CIUCOK JaTYUKOB:

* JIaTYMK HAMpPSHKEHUS U CUIIBI TOKA;

* JIaTYMK PACCTOSHUS,

* JIaTYUK TEMIIEpPaTypHl;

* JIaTYMK BIAXXKHOCTU BO3/IyXa;

* JIaT4YMK AaBjieHUs (0apOMETPUUECKUN);
* JaTYUK OCBEIIEHHOCTH;

¢ JAaTYUK MAar"HuTHOTO ITOJIA.

TIporpamMmHoe oGecneyeHue.
* OC — Windows/Linux/MacOS Ha ycMOTpeHue MperoaBaTelis.
+ JIro0oii coBpeMeHHbIH Opay3ep (Hampumep, Sunexc.bpaysep, Google Chrome, Mozilla

Firefox, Safari).
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HopmartuBHas ocHoBa:
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