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INOACHUTEJIbHAS 3AIIMCKA

Oo6meoOpa3oBarenbpHasl 00IIEepa3BUBAIOIIAsT TIpOrpaMMa JIOTIOTHUTEILHOTO 00pa30BaHUS
nereii 1 roma oOyuenmss 10 — 14 njer «llpukiagHas SIEKTPOHHKA» HMEET TEXHUYECKYIO
HAIpPaBIEHHOCTb.

CoBpeMEeHHOE TPOU3BOACTBO HEBO3MOXHO IMPEACTAaBUTH 0e3 poOOTHU3HPOBAHHBIX
KOHBEMEpPOB, BO MHOTHX 001acTsX (OMaCHBIX ISl 340POBbsI M )KM3HH JKUBBIX CYIIECTB) pOOOTHI yiKe
3ameHuau denoBeka. lIporpamma «llpuxiiagHas 37€KTpOHMKa» HallpaBlieHA Ha MOBBILICHHE
MHTEpeCca Yy4Yaluluxcsi K HWHKEHEPHBIM W TEXHHYECKUM CIEUHAIBHOCTSIM, Ha (opMUpOBaHUE
MOTPEOHOCTH B TEXHUYECKOM TBOpPUECTBE, a TaKXKe, HAXOAWTh W CaMOCTOSTENbHO pellarhb
IPOOJIEMBI.

Axmyansnocms nporpammbl  «lIpukianHas >I€KTPOHUKa» 3aKIHOYAeTCs B TOM, YTO
cerogusi Poccuu TpebyroTcst BeICOKONPO(hecCHOHANBHBIE HHKEHEPHBIE U HAYYHBIE KaJIpbl, KOTOPbIE
Obl TO3BOJIMIM pa3BUBaTh B CTpaHe HOBbIe TexHonoruu. OmHONW M3 BaKHEHIIMX 3a/1ad
JOTIOJTHUTEIBHOTO 00pa3oBaHus SBIAETCS (POPMUPOBAHKE Y HIKOJIBHUKOB HHXKEHEPHOTO MOAX0AA K
PELICHUIO MTPAKTUYECKHUX 3aJ1a4, Pa3BUTHE TBOPUYECKOTO MBIIUICHUS U PAa3BUTHE KOMIIETEHTHOCTH B
MHUKPO3JIEKTPOHHUKE.

Hogu3na nporpaMMbl  3aKiroyaeTcss B TOM, 4YTO B pamkax Kypca «lIpuxinaanas
ANIEKTPOHMKA» YYEHHKAMHM Ha TPAaKTUKE pacCMarpuBaeTcss IMpolecCc MPOEKTUPOBAHUS U
U3TOTOBJIEHUS POOOTU3MPOBAHHBIX CHUCTEM. YyallMecs T[OCTUTaloT MPUHIUOB  paboThI
PalMO3IEKTPOHHBIX KOMIIOHEHTOB, 3JEKTPOHHBIX CXeM M JaryukoB. Ha nocTtymHOM ypoBHE
U3y4YarTCsl OCHOBBI pPa0OThl TEXHUKHM M MHKPOIJIEKTPOHUKH, WIIIOCTPUPYETCS HpUMEHEHHE
MUKPOKOHTPOJIJIEPOB B OBITY U Ha MPOU3BOJICTBE.

Ileoazozuueckaa yenecoodpaznocme NPOrpaMMbl TOTIOJTHUTEIBLHOTO 00Opa3oBaHUs JeTel
«[IpuknagHas >IEKTPOHMKA» 3aKIIOYaeTcss B TOM, YTO NpPUMEHEHHE pPOOOTOTEXHMKHM Ha Oasze
MHUKPOIPOIIECCOPOB APAYMHO, PA3JIUYHBIX HJIEKTPOHHBIX KOMIIOHEHTOB (JIaTYMKOB M MOIYNEH
pacmmpenusi) B yueOHOM Tmporiecce (GOpMUPYET WHKEHEPHBIA TOIXOM K PEUICHUI0 3a/1ad, JaeT
BO3MOXXHOCTh ~Pa3BUTHS TBOPYECKOTO MBIIUICHHUS y JETeH, NPUBIEKAeT MIKOJIBHUKOB K
HCCIIEIOBAaHUSAM B MEKIIPEAMETHBIX 00IaCTAX.

Ilenv npozpammet - pa3BUTHE HAYYHO-TEXHUUECKOTO U TBOPUYECKOTO MOTEHIIMAIIA
yyaimxcs yepe3 o0yueHue NpuKIagHON AeKTPOHUKE, HHKEHEPHO-TEXHUUECKOMY
KOHCTPYHPOBAHHUIO, TPOrPaMMHUPOBAHUIO U POOOTOTEXHHUKE.

3aoauu npozpammot

06061306am€]lebl€.'

. BxitoueHue yqammxcsi B IPOEKTHYIO ACSATENbHOCTD.



Pazsusarowue:

o Pa3BuTHe TBOPYECKOTO U KOHCTPYKTOPCKOTO MBIIIICHHUS,

o Pa3BuTHe aHaIMTUYECKOTO CKIIAZA yMa Y yJalluXxcs.
Bocnumamenvnvie:

o dopMupoBaHHE y ydaluxcs HOTPeOHOCTH B CaMOpPa3BUTHUH;
. PazButue noTpeOHOCTH yyacTus B KPY)KKOBOH JI€ATEIbHOCTH.

Opzanuszayusa npoyecca o0yuenus.
[Tporpamma paccuutana Ha oOyuenue aereit ot 10 go 14 ner.
Cpoxu peanuzayuu: niporpamMma paccuntana Ha 1 rog, 06beM — 108 yueOHBIX 4acoB.

Dopmut 00yueHus:

. 3aHSITHUE;
. JICKIINS;
. npakTHyeckas padora.

Dopmul opzanusayuu deamenbHOCmU: TPYNIOBas, UHAWBUyaJbHas, UHIUBUyaIbHO-
rpymmnoBasi ¥ GpoHTAIbHAS.

Pesrcum 3anamuii: 2 paza B Hemento mo 1.5  yueOHbIX yaca (IIPOAOKUTEIBHOCTH
yaeOHOoro yaca — 45 muHyT). KpaTHOCTh 3aHATHI M HX MPOAOJDKUTEIBHOCTH 00OCHOBBIBACTCS
pexomenayembiMu Hopmamu CAHITUH 2.4.4.3172-14, nienpio 1 3a1adaMu IPOTPaMMBI.

3aHATUSA KPYXKKa CTPOSTCS (METOABI MPOBEICHUS 3aHSTHI, OpraHU3alMs KOJJIEKTUBHOU
paboThl, BpeMsi JIJIsl TEOPUU U MPAKTUKH) B TTOTHOM COOTBETCTBUU C BO3PACTHBIMH OCOOCHHOCTSMU
yueHuKkoB. Kaxxioe 3aHsTHE KpY)KKa BKIIOYAaeT B ce0sl TEOPUIO, JEMOHCTPAIMIO YUeOHBIX MOCcOoOUi
Y BUACOPOJIUKOB U MPAKTUYECKYIO AEATEIbHOCTD.

Dopmbl nod0GeOeHUA UMO208 pPeanu3auuu npoZpammbvl. MPOMEKYTOUHAs U HTOTrOBas
arTecTanusi.

Ilpoznosupyemuwie pesynbmamaot.

PesynbratuBHOCTE  OCBOEHHSI  OOIEpa3BUBAIONIEH  MPOTPAMMBI  JTOTIOJHUTEIHLHOTO
oOpazoBanus aeteil «I[IpukiagHas >IEKTPOHUKA» OMPENEIAETCS P MTPOBEICHUH TTPOMEKYTOTHOM
arrectaiiid B (opMe TECTOB, M CaMOCTOSTENHHOW paboOThl OOyYAIOUIMXCS TIPU HTOTOBOM
arTecTallyy AJis MOCIEIHEro rofa 00yueHusl.

B xoze arrecranun oO0y4daromuxcsi METOIOM TECTa ONpPEAETsSeTCs] TEOPETUUECKU YPOBEHb
YCBOGHMSI  3HAHUI, METOIOM CaMOCTOATEIbHOM paboThl  OOydaroIUXcS — OIMpeeNsieTcs
MPAKTHYECKU YpOBEHb YCBOEHHWS W TIOATOTOBKM OOYYArOMIMXCS, a Takke OOIIMi ypOBEHBb
c(hOpMUPOBAHHOCTH YMEHUH 1 HABBIKOB.

Ilhanupyemuie pezynomameot.



Jluunocmmuuwie:

- YMETh pelIaTh MPOCThIE TEXHMUECKUE 33/1a4U B IPOLIECCE HCIIOIb30BAHMUS
MHUKPOKOHTpoIiepa Arduino u 31eMeHTHOH 0a3bl,

- yMeTb paboTaTh B KOJIJIEKTUBE, OTBETCTBEHHO BBINOJIHSAS B3AThIEC HAa Ce0s JIMYHbBIEC 3a/1a4U
IIPU KOJUIEKTUBHOM paboTe Hall IPOEKTOM;

- IPaMOTHO OpPTraHU30BaTh pabouee MPOCTPAHCTBO;

- YMETh aJIeKBaTHO OLIEHUBATH PE3YNIbTaThl CBOCH JeSITEIbHOCTH, COBEPILICHCTBOBATH CBOU
HaBBIKY U 3HAHHUA.

Memanpeomemnuoie:

- OBJIaJICHWE YMEHUEM CaMOCTOSITEIbHO TMPUHUMATh LETM U 3a7adyud  y4eOHOH
NEeSTeIbHOCTH, TIOUCKA MyTEH PEIICHHS TTOCTaBICHHBIX 33]1a4;
- OBJIaJICHUE YMEHHEM IUJIaHUPOBATh, KOHTPOJIUPOBATH M OIICHUBATH CBOIO JESITENHbHOCTH B

COOTBETCTBHUHM C ITOCTABICHHOM 3aL[aqu71.

YyeOublii mjian

n/m HaumeHnoBanue moxy.is KosauuecTBo yacoB
Bcero Teopus IIpakTuka
1. 3HAKOMCTBO C 3JICKTPHYECTBOM. 30 10 20
2. | Hauano pa6ots! ¢ Arduino. 45 13 32
3. WNuTtepHer Bewiei. 34 10 14
Hroro: 108

Moayab 1. 3HaKOMCTBO € 3JIEKTPU4eCTBOM

I]ens: pa3BruTHE TEXHUUYECKUX U TBOPUYECKUX CITIOCOOHOCTEH y 00ydaromuxcs ¢
OTCYTCTBHEM OIIBITa U YMEHHH B 00JIACTH AIEKTPOMOHTAXKA.
3aoauu:
- JIaTh TIEpBOHAYAIbHBIC 3HAHUS TI0 OCHOBHBIM 3aKOHAM AJIEKTPHUYECTBA U O3HAKOMHUTH
YUYAIIUXCS C OCHOBAMH JICKTPOTEXHUKH;
- Pa3BUTh HHTEPEC K HAYYHO-TEXHHUECKOMY TBOPUYECTRY,

Ilpeomemmnuie orxcudaemoie pezynvmameol.

Obyuarowuicst 00NHCeH 3HAMb:

- TEXHUKY 0€30MaCHOCTH U MpaBuJIa MOBEICHUS MIPH NMPOBEICHUH MPAKTUUECKUX 3aHATHIA;



- OCHOBHbBIE TEPMUHBI U YCIOBHBIE Ipaduueckre 0003HaYE€HUS B AIEKTPOTEXHUKE;

- OCHOBHBIC ITOHATHSA, UCITIOJIB3YCMBIC IIPU c6op1<e PA3JIMYHBIX 3JICKTPOHHBIX I.[CHGI;'I;

- 0a30BBIC ITOHATHS CXCMOTCXHHUKH, OTIIMYATh MCKAY coboit PaaUO3JICMCHTBI U

I/IIICHTI/I(bI/II_[I/IpOBaTB X U T. II.

Obyuarwuics 00NCeH YMemy:

- CO31aBaTb HCCJIOKHBIC MOACIN U CXCMBI,

- OIIMCBIBATH Ha6JIIOI[eHI/IH U OIIBITHI,

- HIEPCUUCTIATE 3JIEMCHTEI BHCKTqueCKOfI LOCIIN I10 CXEMCE,

- cobuparb PO cxeMbl Ha OCHOBE MPUHIMITHAIBHON AIEKTPUICCKONU CXEMBbI U

CaMOCTOATCIIBHO UX COBCPHICHCTBOBATDH 110 MCPEC U3YUCHUA ITPECAMCTA,.

Obyuarowuics 0ondicer npuobpecmu HasbliK:

- HaXOAUTh 3HAYCHUC YKA3aHHbIX TCPMUHOB B cnpaBquoﬁ JIATCPAType;

- IIOJIb30BATHCA HpI/I60paMI/I AJI1 UBMEPCHUSA DJICKTPUYCCKUX BCJIIMYHH,

- cJIe10BaTh MpaBuiIaM O€30MaCHOCTH MPU IPOBEACHUM MTPAKTUUYECKUX paloT.

YueOHO-TEMAaTHYECKHH IJIaH MOayJist «3HAKOMCTBO C ITCKTPUIECCTBOM»

Yachbl o /
N TeMut OpPMBI KOHTPOJIS
NpaKkTH aTTecTalnuu
BCEro |Teopus
Ka
1. BBognoe 3austue.
CobecenoBanue,
15 0.5 1 HaOII0IEHUE,
AHKETUPOBAHHE
2. UTto Takoe dIEeKTPUUIECTBO.
3 1 5 Habnmronenune, Oecena,
MpaKTHyeckas padbora
3. [TpuBeneHne NpeMETOB B ABMKCHUE C
ITOMOIIILIO 5 9 4 Hab6mronenune, 0ecena,
AJIEKTPUIECTBA U MarHUTOB. MpaKTHIeckas padboTa
4. Kak BpIpabaThIBalOT 3JIEKTPUYECTBO.
6 9 4 Hab6mronenune, 0ecena,
MpaKTHyeckas padbora
5. Co3maHue cxeM.
5 5 4 HaGnmronenue, 0ecena,

npakTuyeckas padora




6. [udposoii mup.
Hab6mroneunune, 0ecena,
paKkTHyYecKas padbora

7. Hrorosoe 3ansarue.

15 0.5 1 TecTupoBanue.

HUTOIO: 30 10 20

Conep:xanue NporpaMMbl MOIYJIs.

Tema 1. BBonHoe 3anstue. O6mmii 00630p Kypca. MHCTpyKTax, TexHUKa O6e3omacHocTH. [IpaBuiia
MTOBEACHUSI.

Teopus: Kparkuit 0630p monyns. [IpaBuna oOpamienus ¢ anexkrpornpudopamu. JlericTBus
npu noxxape. [IpaBuna noseneHus B yueOHOM KaOUHETE.

[IpakTuka: PermaMeHT 3BaKyallui IIPpU TPEBOTE.

Bxonnoe tectupoBanue.

Tema 2. UTo Takoe 3J1€KTPUYECTBO.

Teopus: Kak anekTpuyecTBO 3aCTaBiseT JAMIIOUKY FOPETh . YTO TaKkoe IEKTPOH.

Hanpsoxenue 3acTaBiisieT 2JIeKTPOHBI ABUTaThCsl. DieKTpruueckuil Tok. ConpoTuBieHue
YMEHBIIAET CUITY TOKA.

IIpakTuka: IIpoexr 1. Bxirounte cBer!

[Ipoekr 2. OxpaHHas CUTHAIN3ALINS.

Tema 3. IIpuBeneHue npeaMeToB B IBUKEHUE C TOMOLIBIO AIEKTPUYECTBA U MAarHUTOB.

Teopusa: Kak neiCTBYIOT MarHuThl. DJIEKTPOMAarHuT. JIEKTPOMOTOP.

IIpaxTuka: [Ipoekr 3. Cozgaem cBOM 3JEKTPOMAarHuT.

[Tpoext 4. Co3naHue 3MEeKTPOMOTOPA.

Tema 4. Kax BbIpabarbIBatOT 371€KTPUUYECTBO.

Teopus: [Ipou3BOACTBO 2IAEKTPOIHEPTUH € IOMOLIbIO MarHUTOB. Kak paboraer
reneparop. Kak uzmepsts Hanpsokenue. [lepemennsiit u moctosHHbIN Tok. Kak paborator
Oarapenku.

[paktuka: [Tpoext 5. Cozmanue «rpscoreHeparopa.

IIpoekr 6. [lonydeHnune cBeTa OT JINMOHOB.

Tema 5. Co3nanue cxem.

Teopus: Pesuctop. LiBeToBast kogupoBka pe3uctopoB. CBeTonuo. 3almTa CBETOANOIA

pesuctopoM. 3akon Oma. COOpKa cXeM Ha MaKeTHOM Tjiare.

IIpaxTuka: [Ipoexr 7. 3axkuraem ceeroauos!



[Ipoekt 8. [Iutanue ceTonuoza.

IIpoekr 9. Bamia neppast cxema Ha MakeTHOM IUIaTe.
Tema 6. [{udporoii mup.

Teopusa: Eaunuiibl u HyIM KaKk YPOBHM HampspKeHUs. J|BOoM4Has cuctemMa CYMCIeHUsI.
butel 1 6aiiThI.

Ipaxtuka: IIpoext 10. IIpeoOpa3zoBanue JBOMUHOIO YUCIIA B AECITUUHOE.

[Ipoexr 11. Urpa «Yragait user».

[Tpoekt 12. MammuHa 11 CEKPETHBIX COOOIIECHUIA.
Tema 7. UtoroBoe 3aHsTHe.

Teopust:
[IpakTuka: TectupoBaHue.

Monyas 2. Havano padorsl ¢ Arduino.

Henab: mno3HakoMUTh 00YHarOIIMXCS C MPUHIMIIAMUA U METOAAMHU pa3paboTKH,
KOHCTPYHUPOBAHHUSA U IPOrPaMMUPOBAHUS YIIPABISIEMbIX SIEKTPOHHBIX YCTPONCTB Ha 0aze
BBIYMCIIMTENbHOM T1ardopmbl Arduino

3agaum:

- pPa3BUTH HABBIKH ITPOTPAaMMHPOBAHUS;

- Pa3BUTh UHTEPEC K HAYYHO-TEXHUUYECKOMY, HHKEHEPHO-KOHCTPYKTOPCKOMY TBOPYECTBY;

- MO3HAKOMUTH OOYUAIOIIMXCSl ¢ IPUHIMIIOM JIeHCTBUS aHAJIOTOBBIX U HU(PPOBBIX.
JaTYNKOB, COBMECTHUMBIX C MHKPOKOHTPOJUIEPHOH mardopmoit Arduino

IIpeamMeTHbIe oxKUAaEMBIE PEe3YabTAThI:

Obyuarwutics 00NHCeH 3HAMb:

- POJIb U MECTO MUKPO3JIEKTPOHUKU B COBPEMEHHOM OOIIECTBE;

- OCHOBHbBIE XapaKTEPUCTUKH U IPUHLIUI PAOOTHI MUKPOKOHTPOJLIIEPOB;
- METOJIbI TPOEKTUPOBAHUSI, COOPKU, HACTPONKHU YCTPOUCTB;

- OCHOBBI s13bIKa NporpaMmmupoBanus nmporpammsl Arduino IDE.

Obvuarowuiicst 00NHCeH YMemb:

- paboTarh 10 MPEeAIOKEHHBIM HHCTPYKLIUSAM;

- TBOPYECKH MOAXOAUTH K PEIICHHIO 3a/1a4;

- JOBOJIUThH pellIeHHE 3aJa4M JJ0 paboTaroed Moaem;

- paboTaTh HaJ MIPOEKTOM B KOMaH 1€, 3(p(HeKTUBHO pacrpenensiTh 00sI3aHHOCTH.

Obyuarowutics 0ocer nNpuodpecmu HAeblK:




- CO3/1aBaTh PEaNbHO JICHCTBYIOIINE MOJICNIN YCTPOWCTB MPH MOMOIIY CIEHATbHBIX
SJIEMEHTOB I10 pa3padOTaHHOH CXeMe, 10 COOCTBEHHOMY 3aMBbICITY;
- CO3/1aBaTh IIPOrpaMMbl Ha KOMIIBIOTEPE Il Pa3JINYHBIX YCTPOMCTB;

- ACMOHCTPHUPOBATH TEXHUYCCKHNE BO3MOXKHOCTHU YCTPOﬁCTB.

YueOHo-TeMaTH4eckuii miIan Moay.as « Hauamno pa6orsi ¢ Arduino»

Ne Yyachl ®opmMbI KOHTPOJIs/
- TeMpbl aTTecTanuu
NPaKTH
BCEro |Teopus
Ka
1. BBogHOE 3ansTHE.
CobecenoBanue,
1.5 0.5 1 HaOJIIoNEeHNE,
AHKETUPOBAHUE
2. OCHOBBI AITOPUTMHU3AIUHN H
POrPaMMHUPOBAHHUS 5 9 4 Habmronenue, 6ecena,
npakTU4eckas padora
3. OCHOBBI CXEMOTEXHHUKH.
HabGmonenue, 6ecena
12 4 8 AICHIE, DECEAd,
npaKkTHYecKas padbora
4 Mortops! — aBrxkenue ¢ Arduino.
6 5 4 HaGmronenue, becena,
npakThyeckas padbora
5. Muxkpocxemsl.
HaGmronenue, becena,
12 2 10
npakThyeckas padbora
6. BupryanpHas cXeMOTEXHHKA B
] 6 5 4 Habmronenune, 0ecena,
Tinkercad. npakTHYecKas paboTa
7. HroroBoe 3ausaTue.
15 0.5 1 TecTupoBanue.
HUTOI'O:| 45 13 32

Coneprxanue nporpaMMbl MORYJIs.

Tema 1. BBonHoe 3ansiTue. MHCTpyKTaX, TEXHHKA O€30MMaCHOCTH.



Teopus: Texnuka 6e30macHOCTH TIpH paboTe ¢ yueOHbIMU Habopamu. [IpaBuna
IIOBEJICHUS.

IIpakTuka: BxogHoe TectupoBaHue.

Tema 2. OCHOBBI aITOPUTMHU3ALMH U IPOTPAMMUPOBAHUSA.

Teopus: Arduino: uctopusi co3aHusi, OCHOBHBIE IIJIIOCHI U MUHYCHI. Buibl u Monenu
koHTpoiuiepa. IDE — cpena paboThl ¢ KOHTPOJLIEPOM, OCOOCHHOCTH crHTaKkcuca. MaTepdetic
nporpammbl Arduino IDE. IlopTsl BBo#a/BbIBOAA.

[Ipaktuka: [IpakTudeckas padora: «Masdox».

Tema 3. OCHOBBI CXEMOTEXHHUKHU.

Teopus: Maxketnas miara breadboard. Pesucrop. @otopesucrop. Tepmuctop. duon,
CBETOZINO]I, CBeTOIMONHbIe cOopku. KHomka. bunonsipusiii Tpan3ucrop. [loneBoii Tpan3ucTop.
[upotno-umnynscHas moxymsauusa(LLINM). Konaencarop. [Ise30nnnamuk.

[Ipaktuka: ITpakTuyeckas padora: «Pe3ucTophi.

[IpaxTrueckas padbota: «MasHoK ¢ HapacTaloIel IPKOCTHIOY.

[IpaxTnueckas padbora: «CBETHIIBHUK C YIPABISIEMOU IPKOCTHIO.

[IpakTuueckas pabora: «TepMeHBOKCY.

[TpakTuueckas padora: «HOYHOM CBETHIILHHUK.

[Tpaktuueckas padota: «Ilynbcapy.

[Tpaktuueckas padota: «berymmii OoroOHEK.

[TpakTuueckas pabota: «Mep3koe MHaHUHOY.

Tema 4. Motopsl — amkenue ¢ Arduino.

Teopus: JIBurarenu noctossHHoro Toka. CepBoasurarens. McmonszoBanue [IIVM.

[pakrtuka: [Tpaktudeckas padora: «kKpyTrcs MOTOPY.

[TpakTuueckas pabora: «Mukcep.

IIpaktrnyeckas padora: «30-ceKyHIHBIN TaliMep».

[IpaxTrueckas padota: «IlanTorpady».

[IpakTuueckas padota: «JlaTunk nzruday.

Tema 5. Muxkpocxemsl.

Teopusa: Mukpocxema. Cnsurossiii peructp. Tpurrep llImutra. TekcToBBINM SKpaH.
CemucerMeHTHBIN HIMKaTOp. CBETOAMOAHAS IIKAJIA.

[paxTuka: [Ipaktuueckas padora: «KHOMOYHBIN NEPEKITIOYATENb.

[IpakTudeckast pabota: «CBETHIBHUK ¢ KHOMIOYHBIM yIIPaBICHUEM).

IIpakTtuyeckas padora: «KHOOUYHbIE KOBOOMY.

[IpakTuueckas padora: «CekyHIOMEP».

[TpakTuueckas padora: «CUeTUnK HaKATULY.



[TpakTrueckas padota: «KoMHaTHBIN TEPMOMETPY.
IIpakTnueckas padbora: «MeTeocTaHLUs».
[Ipaktuyeckas pabdora: «Tectep Garapeex».
[IpakTuueckas padora: «CBeTUIBLHUK yripaBisieMblit o USBy.
IIpakTuyeckas pabora: «llepersiruBanue kaHaray.

Tema 6. BupryansHas cxemorexHnuka B Tinkercad.
Teopus: O6 onnaitn-cepsuce Tinkercad. Bxon B kitacc. CTapToBbie YpOKH.
IIpaktuka: [Ipaktuueckas padora: «PerakTupoBaHHE KOMIIOHEHTOB.
[Ipaktuyeckas padora: «[logkiroueHre KOMIOHEHTOB.
[IpaxTnueckast padora: «/{o0aBaeHre KOMIIOHEHTOB.

Tema 6. Mrtorosoe 3ansartue.

Teopus:
IIpaktuka: TectupoBaHue.

Monayab 3. UHTepHeT Bellei.

Hear Moaysasi: pa3BUTHE HaBBIKOB IPOrpaMMHMPOBAaHUS B COBPEMEHHOW cpere
IPOrpaMMUPOBAHUS; Pa3BUTHE MHTEPECa K HAyYHO-TEXHUYECKOMY, HHKEHEPHO-KOHCTPYKTOPCKOMY
TBOPYECTBY, TBOPUECKHUX CIIOCOOHOCTEN 00yUYarOIIUXCS.

3apauu moays:

- HayduTh paboTe C MNPOrpaMMHO-aNNapaTHBIMU CPEICTBAMU IMpU pealu3aluu 3ajaad
«MHTEpHETa Bellen»;

- HAy4YUTb OCHOBAM OJICKTPOHHUKHU M CXCMOTCXHUKHU IJId pCaiM3alli 3ada4 «MHTCPHCETA
BEIICI;

- HayyuThb MNpoekTupoBarh loT - ycTpoiCTBa CaMOCTOSATENBHO HCHONb3YS MOJIY4YEHHBIE
3HaHUs, YMEHUS U HAaBBIKH.

IIpeaMeTHBIE 0KHAaeMBble Pe3yJIbTAThI:

Obyuarowutics 00Xcer 3Hamby:

- Ha 0oJjiee BHICOKOM YPOBHE NPHHLHUI PaOOThl U Ha3HAUYCHHE IEKTPHUUECKUX IEMEHTOB U
JIaTYUKOB;
- IPOrPaMMHPOBAaTh MUKPOKOHTPOJIEP Ha s13b1ke C++.

Obyuarowuticsa 00NXCeH YMemy:

- CO6I/IpaTB H Co3gaBaTb CXCMbI C ITIOMOIIBIO MaKeTHOM I1J1aThI,
- IPAKTUYCCKHU NPUMCHATH SJICKTPUICCKHUC 3JICMCHTBI, MOAYJIU U OATYUKU,

- CBSI3BIBATH ICKTPHUYCCKHE IIETTH MUKPOKOHTposiepa Arduino Ha si3bike C++.



Obyuarowutics 0ocer nNpuodpecmu HAeblK:

- cCOOJIIOICHNUST TEXHUKH O€30MaCHOCTH MPH paboTe C AEKTPOHHBIMHU YCTPOWCTBAMH;

- IOJKJIFOYATh BHEIIHKE OMOIUOTEKH;

- COTpyAHHNYECTBA CO B3POCIIbBIMU U CBEPCTHUKAMU

- IPUMCHCHUA B CBOEH pcuu MTOHSATHH: «AJITOPHUTM», «HUCIIOJHHUTECIIbY ((pO6OT>>, «O6’LCKT»,

«CHUCTEMAY, «KMOACIIb.

Y4yeOHo-TeMaTH4eckuii IiIaH Moxy./st «MHTepHeT Bemiei»

No Yyacel ®opMbI KOHTPOJIsA/
) Tembl aTTecTaluu
NPaKTH
BCEro |Teopus
Ka
1. Bongnoe 3ansarue.
CobecenoBanue,
15 0.5 1 HaOII0IEHNE,
AHKECTUPOBAHUE
2. 3HakoMCTBO ¢ Habopom «HTEepHeT
BEIICH» 6 5 4 Hab6nmronenue, 0ecena,
npakTU4eckas padora
3. WuTepdeiichl 1 MPOTOKOIBI.
12 4 8 Habmronenune, Oecena,
MpaKTHyeckas padbora
4 Ha crapt, Baumanue, WI-FI!
' Habnronenue, 6ecena
12 4 8 AICHIHE, DECEAL,
npakThyeckas padbora
5. HTtoroBoe 3aHsTHE.
15 0.5 1 TectupoBanue.
HUTOI'O: 33 11 22

Coneprxanue nporpaMmmbl MOYJIsl.

Tema 1. BBoaHoe 3agsgTHeE.

Teopus: TexHuka 0e30macHOCTH MpH paboTe € AMEKTPOHHBIMU YCTPONUCTBAMH.

[IpakTuka: BXOQHON KOHTPOJIb.

Tema 2. 3nakomcTBO ¢ HabopoM «HTEpHET Beleii».

Teopus: Habop «MuTepueT Beuieit». [lonsarue « YMHBIN 1oM». UTO elie moHago0uTcs.

[wna. [TogkiroueHye miaTel pacIupeHus.

[IpakTuka:




Tema 3. NnTepdeiich U TPOTOKOIHI.
Teopus: Untepdeiic UART. Uutepdeiic SPI. ITpotokonsr TCP/IP. [Tpotoxon HTTP.
Cuctema DNS. CtpykTypa j10KanbHO# 1 rodanbHoil cereil. [P-anpeca.
[IpakTtuka: Urpa «MaTEpHETY.
Tema 4. Ha crapr, Bauumanune, WI-FI!
Teopus: Troyka-monyns WI-FI. AT-komaHbI.
[pakTuka: [Ipaktuueckas padora: «[logknrouenue k cetu WI-FI».
MuHU-TIPOEKT: «YIaJICHHBIA TEPMOMETPY.
[IpakTnueckas pabora: «CucremMa perucTpaluu JaHHBIX).
Munu-tipoext: «HanoMuHamIbHHAKY.
[Ipaktuueckas padora: «Hactpoiika WI-FI»
[IpakTuueckas pabota: «bpay3epHblii JeHANY.
[IpakTnueckast pabota: « YMHBIHN 10M».
Tema 5. Hrorosoe 3ansTue.

Teopus:
IIpaktuka: TectupoBaHue.

YueOHO-MeToaMYeCKHe MaTepHaJibl

lepeuenv memoouueckux nocooul:

1.Onnaiin nporpamma Ha caiite podorexHukal8.p¢
2.CrpaBounuk no C++ Ha caiite http://wiki.amperka.ru

3.CrpaBounuk 1o Arduino Ha caiite http://wiki.amperka.ru

MarepuaJbHO TeXHHYECKOe o0ecredeHue

Annapamele cpedcmea:

KomnproTepHsIil K1acc ¢ nepcoHaabHBIMU KOMITBIOTEPAMH.
HaGopsr «Marpenika-Zy;

HabGops! «HTEepHET Bemieii»

N

IIpoexTop M MynbTUMEIMIHAs JTOCKa AJS JeMOHCTpAlMU Y4eOHBIX (DMIIBMOB, YIyUIISHUS
HarIsIIHOCTHU U3JIaraeMoro Marepuaia U OpraHu3aluy BbICTYIIJICHUN.
5. TenekoMMyHUKallMOHHBIE YCTPONUCTBA JJIs 1OCTYMA K ceTu MHTepHeT.

Ilpoepammnvie cpedcmea N

1. Onepanuonnas cuctema Windows 10;
2. TIporpamma Arduino IDE.

3. Hurepuer-6paysepsr: Opera, Chrome u npouwue;



N

M 0D

CnHcoK MCIO0JIb3yeMbIX HCTOYHUKOB U JIUTEPATYyPbl

Jlumepamypa, ucnonv3yemas neoazo2om.

HuTepener Beleil. DIeKTPOHHAs BEPCUs KHUTH: iot-m.amperka.ru
CmpaBounuk o C++ Ha caiite http://wiki.amperka.ru

Cnpasounuk o Arduino ua caiire http://wiki.amperka.ru

WNurepuer Bemedd. MccnemoBanuss m oOmacte mpuMeHeHust : MoHorpadus / E.IL
3apamenckux, U.E. AprembeB. — M. : UH®PA-M, 2017. — 188 c. (Hayuynast mbIiciip). —
www.dx.doi.org/10.12737/13342. - Pexum JOCTYyTIa:
http://znanium.com/catalog/product/792679

Wurepuer Bemeit. Mccenopanus u obnacts npumerenus: Monorpadus/3apamenckuxE.I1.,
AprembeBl.E. - M.: HUL] MUH®PA-M, 2015. - 188 c.: 60x90 1/16. (Hayuynast mbicip)
(ITepernnér) ISBN 978-5-16-011476-7 - Pexum JoCTyna:
http://znanium.com/catalog/product/526946

Jlumepamypa, pexomenoyemas 015t 00V4arOUUXCAL:

Koncnekr xakepa. M3parenscTBo: Amnepka.
Wurepuer Bewieit. M3narenscTBo: AMIiepka.
CnpaBounnk o C++ Ha caifte http://wiki.amperka.ru

Cnpasounuk o Arduino Ha caiite http://wiki.amperka.ru


http://wiki.amperka.ru/
http://wiki.amperka.ru/
http://znanium.com/catalog/product/792679
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