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I. HOACHUTEJBHASA 3AIINCKA

Celfuac, Korja IpeCTHK WHXEHEPHBIX MNPOPECCUl HAuYMHAET, HAKOHEI-TO,
NOBBILIATHCS, OJarofaps Kypcy Ha MOJIEPHU3ALMIO MPOU3BOJCTBA, CHELUAINCTHI IO
poOOTOTEXHUKE OyIyT BOCTpEeOOBaHbBI MNPAKTUYECKH BO BCEX IPOMBIIUICHHBIX
oOnactsax. Pa3BuTue Hamiell SKOHOMUKHM HEPAa3pbIBHO CBA3aHO C aBTOMaTHU3allen
IPOU3BOACTBA. MOHOTOHHBIM, MO0 BPEOHBIM M OMACHBIM A1 uejIoBeKa TPyA B
Onmmkaifiiem OyAyIieM BO3bMYT Ha ceOsl BHICOKOTOYHBIE MPOMBIIIEHHBIE poOoThl. Ho
co3/aBaTh M OOCIY)XMBaThb MX JOJDKHBI Bce ke JroAu. [loaToMy OfHOM M3 TJIaBHBIX
3ajmay, crosumx nepen Poccuiickoil cucremoil oOpa3oBaHMsl, SIBJISETCS IMOATOTOBKA
CHEIHUAIUCTOB MO poOOoTOTEXHHKE. POOOTOTEXHMKA SBIIAETCS OAHUM M3 Ba)KHEHIIMX
HapaBJIEHUII Hay4HO- TEXHUYECKOIO IMpOrpecca, B KOTOPOM MpPOOJIEMbl MEXAHUKH U
HOBBIX TEXHOJIOTUH COIPHUKACAIOTCS C MPOOIeMaMH UCKYCCTBEHHOTO MHTEJUIEKTA.

PoGoToTexHMKa — 3TO OTIMYHBIN CrIOCOO NJisi MOJATOTOBKU JETEH K COBPEMEHHOM
JKW3HU, HAMOJHEHHOW BBICOKUMH TEXHOJIOTHSAMH. DTO HEOOXOAMMO, TaK KaK Halia
KU3Hb MPOCTO M300MIYET Pa3IMYHOW BBICOKOTEXHOJIOTUYHON TeXHHKOW. Ee 3HaHue
OTKpBIBAET IMEpel MOAPACTAIOIIUM ITOKOJICHUEM MACCy BO3MOYKHOCTEH U JIEJIACT
JanbHEHIIee pa3BUTHE TEXHOJIOTHI 00jiee CTPEMUTETbHBIM.

PoboToTexHHKa B IIKOJIE MPEACTABISIET OOyyaroluMcs TexHojiornu 21 Beka,
CIOCOOCTBYET Pa3BUTHI0 MX KOMMYHHMKATHBHBIX CIIOCOOHOCTEH, pa3BUBAET HAaBBIKU
B3aMMOJICHUCTBUS, CAaMOCTOSITEIBHOCTH TIPU TPUHATHU PEIICHUH, pPACKpPhIBAET HX
TBOPYECKUN MOTEHUMAN. YYEHUKH aKTHBHEE MBICIAT, KOrJa OHU YTO-THOO0
CaMOCTOSITENIbHO CO3JJAI0T WIIM N300pEeTaloT.

PoGoroTexnuka — 23TO yBiekareabHo! Mup He CTOMT Ha MecTe, Bceraa
pa3BUBaeTCA, U KTO 3HAET, MOKET MMEHHO HallM OOydYaroluecs, CO3JaayT HaHO
TEXHOJIOTUYHBIN anmapar uir HoBoro podota 21 Beka.

AKTYaJbHOCTh MPOrpaMMbl COCTOUT B (HOPMUPOBAHMH CIOCOOHOCTHU
CHHTE3UPOBATh 3HAHUSA [0 MPOrPAaMMHUPOBAHUIO, JJIECKTPOHUKE, MEXAaHUKE B
pobOoToTexHu4yeckoil cdepe, pa3BuTuu HaBeIKOB aHanmmza, WKT xommereHnuii u
KOMMYHHUKAaTHUBHBIX HaBBIKOB.



[Tporpamma «PoboToTeXHHKa» TpeACTaBiIsieT COO0OW MOIYyJb O3HAKOMHUTEIHHOMN
00pa30BaTEIbHOM  TPAGKTOPUM  CTPYKTYpPHOTO  00pa3oBaTEIbHOIO  IOJApa3AeiIeHUs
«[Tupy>T», HanpaBieHHBIN Ha o0yueHue aerei ¢ 10 ner.

HoBu3Ha mnporpaMMmbl 3aKiIi04aeTcs B TOM, 4YTO 10 (opMe OpraHu3aiuu
00pa30BaTEIBLHOIO MPOIECcca OHA SBIISETCS MOYJIBHOM.

JononHuTenpHas oOpa3zoBaTenbHas nporpamMa «PoOOTOTEXHMKa» COCTOUT M3 3-X
moxaynei: «[Iporpammupyemass poOOTOTeXHUKaA», «OCHOBBI 3JIEKTPOHHKU», «OCHOBBI
MPOrPaMMUPOBAHUS MUKPOKOHTPOJIIIEPOBY.

JlanHas qomoTHUTENBbHAS 00Ieo0pa3oBaTeIbHas IporpaMMa paccunTaHa Ha TOJHYIO
peanuzanuio B T€4YeHUE OJHOTO TO/1a.

[Iporpamma opueHTHpOBaHa Ha oOydeHue aererd 10 - 16 ner. O6BEM mporpamMmsl -
108 wyacoB. Pexum 3aHaTuii - 2 paza B Hemenwo 1o 1,5 akageMHYecKMX vaca, IMpH
HanoJiHsgeMocTH 12 - 15 yyammuxcs B TpyIre.

1. Yueonntii miaan JOII «Po6oToTEXHHKAY

Ne | HaumeHoBaHue Koumn4yecTBo yacos
n/m| mMomyJst Bcero Teopus [IpakTuka
1. «IIporpammupyemas 36 12 24
POOOTOTEXHHUKAY
2. «OCHOBBI
AIEKTPOHUKI 36 12 24
3. «OCHOBBI
pOTrpaMMHUPOBAHUS
MUKPOKOHTPOJIIIEPOBY 36 12 24
UTOIro 108 36 72

1.Moayasb «IIporpammupyeMasi po00TOTEXHUKA

Peanuzamus 3Toro Mojyss HampaBjeHa Ha oOyueHUE MEepBOHAYaJIbHBIM HaBbIKAM
KOHCTPYUPOBAHUS U MPOTPaMMHUPOBAHUSI POOOTOB, MPUOOPETEHHWE HABBIKOB pPabOTHI C
WHCTPYKIUSAMH,  KOHCTPYKIIMOHHBIMH  JJIEMEHTAMH, OCHOBHBIMH  TEXHUYECCKHUMHU
MNOHATUSIMU U TEPMUHAMU, pabOTe CO CPeIod MPOrpaMMHUPOBAHHUS.

OOyuaromuecs CaMOCTOSITENIbHO HW3TOTAaBIMBAIOT IMPOCTEHUIINE MEXaHU3Mbl U
MAIIMHbI, B TOM YHCJI€ U OCHAILIEHHBIEC JaTYNKAMU U OJIOKOM yIpaBIICHUSI.

Monayne pa3paboTaH € y4yeTOM JHYHOCTHO — OPHEHTHUPOBAHHOTO MOJXOAAa U
COCTaBJIEeH TaK, 4YTOObI KaXIblii peOEHOK HMeEJI BO3MOXXHOCTH CBOOOJHO BBHIOpATh



KOHKPETHbI OOBEKT paboThl, Hauboiee HHTEPECHbII M NpUEMIIEMBIH [JI1 HETO.
dopmupoBaHue y JeTel HAYaNbHBIX HAYYHO-TEXHUYECKHX 3HAHHM, MPOQecCHOHAIbHO-
NPUKJIAHBIX HABBIKOB M CO3JaHUE YCIOBUM JUISI COLMAIBHOTO, KyJIbTYPHOTO U
npo¢eCCHOHATIBHOIO CaMOOTIPEIEICHNUs, TBOPUECKONW caMOopeann3aliy JMYHOCTH peOeHKa
B OKPY’KarOIIEM MUPE.

Heab ™moayasi: co3maHue YCIOBUU s (QOPMUpOBAHUSI HHTEpeca K YCTPOWCTBY
NPOCTEUIINX TEXHUYECKUX OOBEKTOB, pa3BUTUS CTpEeMJICHUS pa3o0paThCsi B UX
KOHCTPYKIIMM H JKCJIAHWS CaMOCTOSITENIBHO pa3paldaThiBaTh ©  KOHCTPYHPOBATH
pPOOOTOTEXHUYECKUE YCTPONUCTBA PA3HOM CIIOKHOCTH.

3agaum MmoxyJis:

. U3YYUTh COCTaB M BO3MOXHOCTH POOOTOTEXHHYECKOrO0 KOHCTPYKTOpa Ha 0aze
matgopmel Lego;

. HAYYUTh MPOCTEUIIIUM MPABUIIAM OpTraHU3AIMK PaOOUYEro MeCTa;

. U3YYUTh OCHOBHBIC MIPUEMBI IIOCTPOUKH MAIIMH U MEXaHU3MOB U UX MPUMEHEHUS B
TEXHUKE,

. U3YUYUTh CIOCOOBI COCTMHEHUS JIeTaleH;

. oOy4HTh MpaBuiIaM 0€30MacCHOM pabOTHI B MPOIECCE KOHCTPYUPOBAHMUS;

. U3YYUTh Ha3BaHUS JCTaJel U YCTPOWCTB TEXHUYECKUX OOBEKTOB, Ha3BaHUS
OCHOBHBIX JIETAJIEH U YACTEU TEXHUKHU.

. HAy4YUTh PadOTATh C UHCTPYKIUSIMH;

. HAyYUTh U3TOTABIMBATH AHAJIOTU PEATBHBIX POOOTOTEXHHUECKUX OOBHEKTOB.

Y4eOHO — TemaTuyecku miiad MmoayJsi «IIporpammupyemasi poo0TOTEXHUKA

No HaumeHoBaHue TeM KouauyecTrBo yacoB DopMmbI
n/m Bceero Teopus | IlpakTuka | aTTECTAllUU
/
KOHTPOJIsI
1. 3HaKOMCTBO C 6 2 4 Bxonamnias
0COOCHHOCTIMU JIIUArHOCTHUK
POOOTOTEXHUYECKOTO a,
Habopa Ha Oaze HaOJII0/ICHH
miatdopmel Lego e,
aHKETUPOBA
HUC
2. Paborta C 6 2 4 HaGmronenu
UHCTpYKIUsiMu. ba3zoBas e, Oecena
MOJIENb.




3. Mexanu3Mbl, MaIllWHBI 6 2 4 Hab6monenn
JIaTYUKH, OJI0K e, Oecena
YIpaBJICHHUS.

4. MaHunyasaTopHI. 6 2 4 | HaGmonenu
KoHcTpynpoBanue U e, Oecena
IIPOrpaMMHUPOBAHHE.

5. CopeBHOBaTeIbHAS 10 4 6 | HabGmonenu
poOoToTexHUKA. Bums e, Oecena
COPEBHOBAHMUI.

KoHcTpynpoBanue
Mojenen IS
COPEBHOBAHUI.
6. HTtoroBoe 3aHITUTE 2 0 2 BricTaBka u
MpEe3eHTaIN
s paboT
HUTOI'O: 36 12 24

2.Moayab «OCHOBBI 3JIEKTPOHUKID)

Peanmsanust 3Toro Moayss HampasiieHA Ha IOJYYEHHUE NTEPBOHAYAIBHBIX 3HAHUMN O
JJIEKTPUYECTBE, U3YUEHUN TTOHATHN DJIEKTPUUECKUN TOK U DIEKTPUUYECKOE HANPSIKEHUE.
[TpnoOpeTeHue HaBbIKOB PAOOTHI C MHCTPYKIUSAMHU, IPOCTHIMH AJNEKTPUUYECKUMHU CXEMaMU
paboTe ¢ MaKeTHOM IJIATOM U paArOAeTaSIMU.

OOyuaromuecs CaMOCTOSITENIbHO TPOBOJAT MPOCTEUIINE SKCIEPUMEHTHI, B TOM
YHClie 3HAKOMATCA C W3MEPUTENIbHBIMH NMpUOOpamMH M TMpaBUIAMHM HU3MEpPEHHUs TOKa U
HaIPSHKEHUS.

Monayne pa3paboTaH € y4yeTOM JHMYHOCTHO — OPHEHTHUPOBAHHOIO MOJXOAAa U
COCTaBJIEH TaK, YTOObI KaXIbli peOCHOK MMEN BO3MOXXHOCTh CaMOCTOSATENbHO padoTaTh
HaJ u3yyeHnem marepuana. QOpMHpPOBAHUE y JETEW HAYAIBHBIX AJIEKTPO-TEXHUYECKUX
3HaHUH, MNPOPECCHOHAIBHO-IPUKIAJAHBIX HABBIKOB W  CO3JaHUE YCJIOBUM  JJis
COLIMAJIBHOTO, KYJBTYPHOIO U MPO(ecCHOHAIBHOTO CaMOOMNPECNICHUs, TBOPUYECKOM
camopeanu3alyy JTYHOCTH PEOCHKa B OKPY’KaIoIEeM MUPE.

Heab ™moayasi: co3mgaHWe YCIOBUH is (OPMHUPOBAHUS HUHTEpPEca K YCTPOUCTBY
ANIEKTPOHHBIX TEXHUYECKUX CHCTEM, Pa3BUTHS CTPEMJICHUS pa3o0paThbcsl B UX MPUHIIUIIE
JNEUCTBUSL U KEJaHUs CaMOCTOSITEIbHO pa3pabarhiBaTh U KOHCTPYHPOBATH YCTPOMCTBA
Pa3HOU CIIOKHOCTH.

3amauu moxyas:

. W3YYUTh COCTaB U BO3MOXXHOCTH 00Pa30BaTEIHHOTO POOOTOTEXHUYECKOTO MOMYJIS
Ha 06aze miaTdopmsl Arduino;



HaY4YUTb HpOCTCI‘/JIHII/IM IMpaBuJIaM OpraHHU3alnuA pa60qero MECTa,

V3YYUTh MPABUIA IPUMEHEHUS U3MEPUTEIBHBIX IPUOOPOB B MIIETPOHUKE;

U3YYUTh CIIOCOOBI COEAMHEHUS MIEKTPOHHBIX KOMIIOHEHTOB;
00y4YuTh TpaBUiiaM 0€301acHOM PabOThI C ANIEKTPOHHBIMU KOMIIOHEHTaMH;

HU3YyYUTb HAa3BaHUA I[EETEUIGI\/’I N OJICKTPOHHBIX YCTpOﬁCTB, Ha3BaHUsI OCHOBHBIX

KOHTPOJIUPYEMBIX ITAPaMETPOB;

HaY4YUTb pa6OTaTB C DJICKTPUYCCKHMH CXEMaMH,

HAaY4YUTb U3TOTABJIMBATL dHAJIOTH PCAJIbHBIX 3JICKTPOHHBIX YCTpOﬁCTB.

Y4yeOHO — TeMaTHUYECKHI IIJIaH MOaYJIsd «OCHOBBI IJNIEKTPOHUKH»

No HaumeHnoBanue Tem KosuuecTBo 4acoB DopmbI
n/m arrecTanum
/
Bcero Teopusi | IIpakTuka | KOHTPOJIA

1 | 3HakoMcTBO c 6 2 4 Bxomsmas
O0COOEHHOCTIMU JTIMarHOCTUK
00pa3oBaTeIbLHOTO a,
POOOTOTEXHUYECKOTO HaOJII0ICHH
MOYJIS Ha 0aze e,
wiatdopmel Arduino aHKETHUPOBA

HUE

2 | PaGora co cxemamm. 6 2 4 Ha6nronenu
[Ipocreiimme e, Oecena
AJIEKTPOHHBIE
KOHCTPYKITUH.

3 | DneKTpoHHbIE 6 2 4 Ha6nronenu
KOMIIOHEHTBHI: e, Oecena
PE3HUCTOPHI, TTUO/TBI,

KHOITKH, BBIKJTFOYATEITH

4 | DieKTpuvecKue 6 2 4 Ha6nronenu
U3MEpPCHUS. e, Oecena
N3meputenpHbIe
npuodoOpsl, HU3MEpseMble
napameTpEl.

S5 | DIEeKTpOHHBIC 10 4 6 Habmonenu
KOMIIOHEHTBI e, Oecena
KOHJIEHCATOPHI u

TPaH3UCTOPBI.




DNEeKTPOHHBIN
nepexiouarens. Pabota
Pene.
6 | Urorosoe 3ansarue 2 0 2 | BrictaBka u
MpE3CHTAaIN
s paboT
7 HUTOI'O: 36 12 24

3.MoayJsib «OCHOBBI IPOrPAMMUIPOBAHUA MUKPOKOHTPOJLJIEPOB»

Peanuzanus 3Toro Mojysisi HarpaBjeHa Ha MOJyYeHHE MepPBOHAYAIBHBIX 3HAHUMA O
OpPUHIMIAX M[POrPaMMHUPOBAHUS  MHKPOKOHTPOJUIEPOB B POOOTOTEXHUUYECKHX U
ABTOMATH3UPOBAHHBIX CHCTEMax, U3ydeHHe cpeiabl nporpammupoBanus Arduino IDE na
OCHOBEe s3blka TmporpammupoBanusi C++. IlpumoOpereHue HaBBIKOB pabOTHI €
MPOTrPaMMHBIMH OMOTMOTEKAaMU, HAIMMCAHHS MPOTPAMMHOTO KOJa M €ro TECTHPOBAHUA,
M3YUYCHHUE TIOHSITHI aHAJIOTOBOTO U ITU(POBOTO CUTHATIA.

OOy4aromuecs CaMOCTOSITENIBHO COCTaBIISIOT MPOTPAMMHBIA KOA U TECTHUPYIOT €T0
Ha 0a30BBIX MOJIEIISIX, COOpaHHBIX Ha Oa3e miaTdopmsl Arduino.

Monynbs pa3paboTaH ¢ yd4eTOM JIMYHOCTHO — OPUEHTUPOBAHHOIO TMOAXOAa U
COCTaBJICH TaK, YTOObI KaXJIbIi PEOCHOK MMEN BO3MOXKHOCTb CAMOCTOSITEILHO paboTaTh
HaJa wu3yuyeHueM Marepuana. PopMupoBaHHWE Yy JETE€W HadalbHBIX 3HAHUU O
MUKpPOKOHTpPOJUIEpax, Mpo(ecCHOHaTbHO-TIPUKIIAIHBIX HABBIKOB W CO3JaHUE YCIOBUU
JUIS COIMAIIHOTO, KYyJIbTYPHOTO M MPO(ECCHOHATBHOTO CaMOOMIPEIEICHUS, TBOPUECKON
camopeann3alyy JTYHOCTH PeOCHKA B OKPYKAIOIIEM MHpE.

eab MoayJsi: co3ganue ycioBuit 1t GOPMUPOBAHUS HHTEPECA K U3YUCHUIO PUHITUIIOB
paboThl MUKPOKOHTPOJIIIEPOB, IJICKTPOHHBIX TEXHUYECKUX CHCTEM, Pa3BUTHUS CTPEMIICHUS
U JKEJIaHHWS CaMOCTOSATENIBHO pa3padaThiBaTh M KOHCTPYHPOBATh YCTPOWCTBA pPa3HOM
CJIOKHOCTH.

3agaum MmoxyJis:

. YriyOuTh 3HaHUS O BO3MOXKHOCTSAX 0Opa30BATEILHOIO POOOTOTEXHUYECKOIO
MoTyJst Ha 6a3e maardopmbr Arduino;

. HAYYUTh NPOCTEHUIIUM MpaBUIaM OpTaHu3aluy padodero MecTa;

. U3y4UTh OCOOCHHOCTH PabOThI ¢ porpaMMHoit obooukoit Arduino IDE;

. U3y4YUTh Ha3HauY€HUE U TNpPUMEHEHHuE OHOIMOTeK [UIsi MPOTrpaMMHUPOBAHUS
MUKPOKOHTPOJUICPOB;

. oOyuuTh mpaBwiaM Oe3omacHoM paboThl Tpu  cOOpPKE KOHCTPYKIUH €

AJIEKTPOHHBIMU KOMITOHEHTAMU;
. U3YYUTh Ha3BaHUS JAETalell U DIIEKTPOHHBIX YCTPOWCTB, Ha3BaHUS OCHOBHBIX
3TANOB CO3/IAHUSI IPOTPAMM;



. HayyuTh pa3palaTelBaThb a@JIrOPUTMbl U  pEaJIM30BBIBATH HMX B  Cpele
IPOrpaMMHUPOBAHMS;
. HAy4YUTh U3TOTABIMBATH AHAJIOTU PEAIBHBIX 3JIEKTPOHHBIX YCTPOMCTB.

Y4eOHo — TeMaTHUeCKUH MJIaH MOAYJis1 «OCHOBBI MIPOrPAMMHPOBAHUSA
MHKPOKOHTPOJLJIEPOB»

No HaumeHoBaHue TeM KosuuuecTBo 4acoB DopMmbI
/T arrecTanumn
/

Bcero Teopusi | IIpakTuka | KOHTPOJIA
3HaKOMCTBO c 6 2 4 Bxomsmas
0COOEHHOCTSIMU JTMArHOCTUK
POrpaMMUPOBAHUS a,
MUKpPOKOHTPOJIIEPOB B HaAOIII0/ICHU
cpene S,
IPOTPaAaMMHUPOBAHUS aHKETHPOBA
Arduino IDE HUE

2 | IlonsTue AJITOPUTM. 6 2 4 Ha6nronenu
Bunbt aJTOPUTMOB. e, Oecena
Peammzanmsa
MPOCTEUIIINX
aNTOPUTMOB B
porpamme.

3 | TectupoBanue CIOXKHBIX 6 2 4 Ha6nronenu
porpamMmm C e, Oecena
IpUMEHEHUEM
OnOIMOTEK

4 | IIlporpaMmmupoBaHue 6 2 4 Ha6nronenu
0a30BBIX MOJICTIEH. e, Oecena
O6paboTka MOKa3aHUI
maTdukoB. Pabora ¢
nepeMEHHBIMU U
MacCHUBaMH

5 | Pa3pabotka u 10 4 6 | HaGmonenu
peanu3anus e, Oecena
TBOPYECKOTO TIPOEKTa C
IpUMEHEHUEM
MUKPOKOHTPOJLIEpA.




Hrorosoe 3aHsTHE 2 0 2 | BrictaBka u
MpEe3eHTaIN
s pabor
HUTOTI'O: 36 12 24
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H.METOANYECKOE OBECIIEYEHUE ITPOI'PAMMBI

JlomoTHUTENbHAS o0mieoOpazoBaTenbHas nporpaMma «PoboMacrepy,
MeToau4Yeckoe mnocobue g mnenaroroB, yueOHuk Y. Ilmarra «OnexkTpoHuka ams
HAaYMHAIOMUX», y4eOHMK a1 «OOpa3oBarenpsHOro Habopa “Ammepka” «OCHOBBI
MPOrpaMMUPOBAHUSI  MUKPOKOHTPOJUIEPOB», cpeaa  pa3paborku  Arduino IDE,
Meroandeckoe [10 k LEGO MINDSTORMS Education EV3, yueGHO-MeTOnMueckoe

nocobure Kk o0pa3oBaTeIbHOMY Habopy 1o poboToTexHuKe «TexHomaby.

IV. CIIUCOK HCTOYHUKOB U JIMTEPATYPbI

1. IInmart Y. Dnexkrponuka mis HauumHaromux / Yapme3 Ilnarr — CII6.: BXB-
[TeTepOypr, 2015. —480 c.

2. baumaun A., IlamkparoB B., HakopskoB B. OcHOBE mporpaMMHupOBaHUS
MUKPOKOHTpOIIEpoB / ApTem baunnun, Bacunuii [TankpaTtos, Bukrop Hakopsikos
— 000 «Amnepxka», 2013. —207 c.

3. wiki.amperka.ru

4. UroT. Arduino, taT4uKku u ceTH IS CBsi3U yCTpoucTB: [lep. ¢ anri. — 2-e us .

CII6.: BXB-IletepOypr, 2015. — 544 c.

WWW.mindstorms.su

http://www.lego.com/education/

http://mindstorms.lego.com/

o N o o

educatalog.ru
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V. Kpatkoe conepxaHue nporpaMmmbl

z

Tema 0Os10Ka

[Tnatdo
pma

Tema n COACPIKAHUE 3aHATHUA

Ro0J1-B0 9acosB

OCHOBEI
AIEKTPOHUKHU

Apnyun

BBoanoe 3ansitue.

Ob630p Kypca. 3nakomcmeo ¢ HaboOpom «Dnekmponuxa O Havunalowux. Yacms 1», uzyuenue
MeXHUKU Oe30NACHOCMU U NPUHYUNO8 pabombl ¢ HAbOpoM. bazosvle NOHAMUSL SIEKMPULECKO20
MOoKa, CONPOMUBLEHUS, HANPANCEHUS U NOJIAPHOCMU.

O3HaKOMJICHHE C TIPaBHJIAMU dKCIUTyaTanuu 00opyaoBanus. OcBoeHHe HHOOPMAIIUN O

TEeXHHUKE 0€30MMacHOCTH 10, BO BpEMsl M 10 OKOHYaHUH paboThl. M3ydyeHue Toro, 4to

3arpeniaercs B kjacce poOoToTeXHuku. PopMUpPOBaHUE TIPEIICTABICHHS 00 PIIEMEHTaX
KOHCTPYKTOpA M WX Ha3Ha4YeHUH. V3ydeHue MOHATHI DJIEKTPUYECKOTO TOKA, COMPOTUBIICHUS,
HaIPSDKEHUS U TIOJSIPHOCTH.

OCHOBBI
IMEKTPOHUKHU

ApnynH

Tema 1. Oxcnepumenm 1 «Ilpoeepbme nanpsidicenue Ha 6KyC». 3HAKOMCMBO ¢
Myremumempom.  Dnekmpuyeckoe conpomusienue. Mameperue conpomugienus.
3HAKOMCTBO C MPUHIUIIOM pabOThl MyibTHMETpa. POpMUPOBAHUE MIPEICTABICHUS O
MPOBOJSAIINX ¥ HEMPOBOAIINX MaTepraiax. 3akperieHUe MpeICTaBICHUs O TTOHITHH
ANEKTPUYECKOTO COMPOTHUBIICHUSA. 3HAKOMCTBO C €AMHHUIIAMH U3MEPEHHUs CONPOTUBIEHUs. V3Mepenue
COTPOTHUBIICHHUS C TTIOMOIIbIO MyJIbTUMETpa. [IpoBeieHne skcneprumMenTa.

OCHOBBI
INEKTPOHUKHU

Apnyvun

Tema 2. Oxcnepumenm 2 «/lasatime coxcocém damapetiky!». Ilonsamue Kopomrko2o 3aMblKAHUAL.
Bonvmur u amnepol. [locmosanunsiu u nepemennsiii mox .@OpMUPOBAHUE MPEICTABIEHUS O MOHITHU
KOPOTKOI'O 3aMbIKaHHs. 3HAKOMCTBO C €IMHULIAaMU HM3MEPEHMsI TOKa W HanpsbkeHusd. M3ydenne
MOHSTHH MMOCTOSTHHOTO M IEpEMEHHOr0 Toka. V3MepeHue Toka ¢ MOMOUIbI0 MYJIbTHMETpA.
IIpoBeieHNE SKCIEPUMEHTA.

OCHOBBI
3JIEKTPOHUKHU

ApnynH

Tema 3. Oxcnepumenm 3 «Bawa nepeas cxemayr. Mapruposxka pe3ucmopos.
Csemoouoo.

[TonsTre, Ha3HAYCHWE W TPHUHIIMI pabOTHl pe3ucTopa. UTeHne MapKUPOBKU
pesuctopoB. [loHsTHe, Ha3HaueHWE W TMPUHIUI PaOOTHl CBETOAHMOMA.
dopMUpOBaHUE MTPEACTABICHUS O MOJSIPHOCTU CBETOAMO/1a, TOHATHUAX aHOJA U
karoja. [lonknouenue ceeronuosa B 1enb. [IpoBeenne skcnepumeHTa.

OCHOBEI
AIEKTPOHUKHU

ApnyuH

Tema 4. Oxcnepumenm 4 «H3zmenenue Hanpssicenusy. Ilomenyuomemp.
IlocnedosamenvHoe u napanieibHoe coeouHenue 2nemMeHmos. Mzmenenue spkocmu
ceemoouooa. 3axon Oma. MowHocmy snekmpuiecko2o moxa. Pewenue 3adau




I/IsyquHe IMOHATUA, HA3HAYCHUA U TIPUHIUIIA pa6OTbI MOTCHIUOMCETpA.
q)OpMI/IpOBaHI/Ie NpeaACTaBJICHUA O IMOCICAOBATCIbHOM U IIapaJlJICIbHOM

CoenuHeHNN 3J1EMEHTOB. 3HAKOMCTBO CIIOHATHEM 3KBUBAJIEHTHOI'O
conpotuBiieHus. M3yuyenue 3akoHa Oma. @opMUpOBaHUE NPEACTABICHUS O
MOHATUYU MOIIHOCTH 3JIEKTPUYECKOro ToKa. Pelenune 3a1a4 1o U3y4eHHOH TeMe.

OCHOBBI
IEKTPOHUKHU

Apnyun

Tema 5. Dxcnepumenm 5 «/lasaiime coeraem 6amapetikyy. Ilpupooa snexkmpuyecmaa.

Cuna moxka. IlonoscumenvHulili u ompuyamenvbHulil 3apsiobl

N3ydyeHne OCHOB TIpHUPOBI AeKTpudecTBa. POpMUPOBAHUE TIPEICTABICHUS O

MOHATHUH AJIEKTPOHA U cTpoeHue aroma. Co3nanue 6arapeiiku U3 mpoBOJOB U

JTUMOHOB. M3yueHune NoHATHS CHITBI TOKA. V3ydeHrne OHSITHIA TTOJIOKUTEITHHOTO U
OTPHUIATEILHOTO 3apsIJIOB.

OCHOBBI
IIEKTPOHUKHU

Apnyun

Tema 6. Oxcnepumenm 6 « Ouenv npocmoe nepexatoueruey. Illonamue nepexnouamerns.

Tonamue mecmuposanus. I paguueckoe obo3nauenue 1emMeHmMo8

Hcnonp30oBaHne MapKUPOBKHU TIPOBOJIOB I[BETOM IPH MOAKII0YCHUU. DOopMHUpOBaHHUE.

[IpencraBieHusl O MOHATHH TEPEKIIOYATEIS W BUAaX TymOsepoB. IlomkimtoueHue

TymOnepa. 3HAKOMCTBO C TIOHSITHEM TecTHpoBaHus. V3ydenue rpaduueckoro
0003HaueHHs 1eMeHTOB. [IpoBeieHne SKCTIepIMEeHTa.

OCHOBBI
INEKTPOHUKHU

ApnyvH

Tema 7. Oxcnepumenm 7 « Bknrouenue c6emoouo0os c nomowvio peney. [lonamue u

npunyun pabomawl peie

N3ydyenue noHsaTHss U mpuHUUIA paboThl pese. DopMUpoBaHUE MPEACTABICHUS O

CTpOEHUHU pelie. M3ydeHne XxapakTepucTUK pesie. 3HaKOMCTBO C Ha3Ha4EHUEM BBIBOJIOB
pese. @opMHUpOBaHUE NPEACTABICHUS O IPUMEHEHHH peite. [IpoBeaeHne skcrepuMenTa

OCHOBBI
IMEKTPOHUKHU

Apnyun

Tema 8. Oxcnepumenm 8 «Penetinviii eenepamopy. Ilonamue emxocmu. Ilonsmue
KOHOeHCcamopa. 3HaKomMcmeo ¢ MaKemuou niamou

dopMHUpOBaHKE TPEACTABICHUS O TMOHATHUM €MKOCTH M €IUHULAX H3MEpEHUs
eMKocTH. V3ydueHne noHsATHI U MpUHLIKIIA pabOThI KOHIEHCAaTOpa. 3HAKOMCTBO CO
CTpOGHHEM KOHJeHcaTopa. I3ydeHue 0COOEHHOCTEH JIIEKTPOIUTHIECKOTO
KoHAeHcaTopa. [loakmroueHne 3MeKTPOTUTHYECKOTO KOHIEHCAaTOpa. 3HAKOMCTBO

C MakeTHOHW muaToi. M3yueHue ocoOeHHOCTEH MOIKIIOYCHHS AJIEMEHTOB K
MakeTHoU miare. [IpoBegeHne sKCnepuMenTa.

[EEN

OCHOBBI
INEKTPOHUKHU

Apnyun

Tema 9. Oxcnepumenm 9 « Bpems u koHOeHcamopuvly
[ToBTOpEHUE MOCIENOBATETHHOTO U MAPATIIEIBHOTO MTOAKIIOYSHHUST PE3UCTOPOB.
W3yuenne ocobeHHOCTEH pactpeiesieH s HanpsbKeHHsl pe3ucTopoB. GopmupoBaHue
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NpCACTaBJICHUA O TIOHATUHA MOCTOSIHHOM BpEMCHHU I1CIH, U3YUCHUC CMbICJIA MMOCTOSIHHOM
BPCMCHHU. 3HAKOMCTBO CO CIIOCOOAMM M3MEHEHHUS ITOCTOSIHHOM BPCMCHHU.

1 | OcHoBbI Apnyun | Tema 10. Ixcnepumenm 10 « Tpanzucmopnoe nepexniouenuey. llonamue mpanzucmopa.

1 | snexTpoHUKH | O npn- u pnp-mpanzucmopwl
dopmupoBaHUE MPECTABICHUS O MOHATHH U CTPOSHUH TPAH3UCTOPA. 3HAKOMCTBO C
Ha3HAYEHUEM BBIBOJIOB TpaH3UCTOpa. VI3yueHue MOHATHS U CTPOEHMSI npn- U pnp-
TPaH3UCTOPOB. 3HAKOMCTBO C TMOHSATHE OUMOISIPHOrO TpaH3ucTopa. M3ydenue

MpUMEHEHUs TpaH3uCcTopoB. [IpoBeeHre cpaBHEHNS TPAaH3UCTOPA U peJie.

1 | OcHoBBI Apnyun | Tema 10. Dxcnepumenm 11 «MooynvHuiti npoexmy

2 | DNEKTPOHUKU | O dopmMupoBaHUE NPEACTABIECHHS O IOHATUH, 0003HAUYEHUH, CTPOCHUU IIPOrPaMMUPYEMOTO
oJlHOTIepeXxoHOro TpaH3uctopa. [IpoBenenue miara 1: cOopka
CXEMBbI C MaJIOW 4YacTOTOM Kosie0aHUIl TOKa C MPOrpaMMUPYEMbIM OJHONEPEXOAHBIM
TPaH3UCTOPOM.

1 | OcHoBBI Apnyun | Tema 10. DxcniepumenT 12 «MoayabHBII IPOEKT»

3 | DJEKTPOHUKH | O 3aKkperieHue NpeACcTaBIeHUs O MOHITUH, 0003HAYEHUH, CTPOCHUH NTPOTrPAMMUPYEMOT0
OJIHOTIepeXOoqHOr0 TpaH3uctopa. [IpoBenenue mara 2: cOOpka CXeMbl C BBICOKOU
9aCcTOTOM KOJeOaHHd TOKA, MOHTQXK IWHAMUKA.

1 | OcHoBBI Apnyun | Tema 10. Oxcniepument 13 «MoayabHBINA IPOEKT»

4 | DIIEKTPOHUKH | O 3akpernieHue NpeACcTaBIeHUs O MOHITUH, 0003HAYEHUH, CTPOCHUH POTrPAMMUPYEMOT0
OJTHOIIEpEeXOJHOro TpaHizucropa. IlpoBenenue mara 3: cOopka Kackaja yCHIICHHS.
[Tonxirouenue AByX OUIOJIIPHBIX TPAH3UCTOPOB.

1 Apnyun | 3auer

5 0

1 Apnyun | HTOroBoe 3aHsiTue

6 0

1 | OcHoBBI Apnyun | BBoaHoe 3ansiTHe. Texnuka Oe3onacHocmu u npagula noeeoeHus 6 Kidacce.

7 | mporpaMmHpo | o Hcmopuueckue ceedenus. 3HakomMcmeo ¢ KOHCMPYKMOPOM.

BaHUs O3HakOMJIEHHE € IIPaBHJIaMU dKCIUTyaTalluu 06opyaoBanusa. OcBoeHne nHHOpMaLUU O
MHUKPOKOHTPO TEXHUKE OE30MaCHOCTH JI0, BO BpeMs U 110 OKOHUaHUH paboThl. M3yueHue Toro, 4to
JUIEPOB 3ampenaercss B kjacce poOOTOTeXHUKH. DOpMUpOBaHHE NPEACTABICHUS O TMOHITUU

MUKpPOKOHTpoJuiepa. M3ydueHne HMCTOPUYECKUX CBEACHHH O MHUKPOKOHTPOJUIEpax.
dopmMupoBaHUE MPEICTABICHHS 00 2JIEMEHTaX KOHCTPYKTOPA U UX Ha3HAYCHUU.
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1 | OcHoBHI Apnyun | Temal. Ocrogvl cxemomexuuku. [lonsamue snekmpuuecmaa. [ lpunyunuansvhsie cxemol. 3aKoH
8 | mporpammupo | o Oma. Yempoiicmso niamet Arduino Uno. Pacnunosgxa. Ilopmet 6xo0a u gvixooa.
BaHUs N3ydeHne NOHATHS SJEKTPUUECKOT0 TOKAa. O3HAKOMIIEHHE C YCIOBUSAMH MPOTEKAHUS
MUKPOKOHTPO 3JIEKTPUYECKOro Toka. DopMHpOBaHME NPEACTABICHHUS O HOCHUTENSX 3apsia B
JICpOB 3JIEKTpUYECKOM Toke. DopMupoBaHKE MPEICTABICHUS O MOHITHHU AJIEKTPOIPOBOAUMOCTH.
Nzyuenue 3akona Oma. 3HAKOMCTBO C MOCJIEI0BATEIbHBIM U
napajieIbHbIM COSMHEHUEM JIEMEHTOB B 1ienu. DopMupoBaHue NpeCcTaBICHUs 00
ycrpoiictBe miatel Arduino Uno. 3HaKOMCTBO € MHHAMH THTAaHHS, TOPTAMHU
BX0J1a/BbIX0OJ]a. 3HAKOMCTBO C YCTPOMCTBOM MakeTHOW miaTel. dopmupoBanue
npejacTaBieHue o0 3JIeMEHTe CBETOAMOJA W MPUHIUIE ero padoThl. 3HAKOMCTBO C
NoHATHEM pn-niepexona. COopka cXxeMbl OCIEI0BATEIbHO COEAMHEHHBIX PE3UCTOPA U
CBETOJIMO0/Ia HA MAKETHOM TUIaTe U MOJKII0YCHHE €€ K MUTaHuio SV.
1 | OcHoBBI Apnyun | Tema 2. Ocnogvl ancopummupoanusi u NpoOCPAMMUPOBAHUS: CUHMAKCUC CPeObl
9 | nmporpammupo | o nPOSPAMMUPOBAHUL, YUKTIbL, onepamopul. Mueaemceemoouodamu.llpoexkm« Ceemogpop»
BaHUs W3ydenue nmoHATHS alrOpUuT™Ma M THUIIOB aTOPUTMOB. 3HAKOMCTBO CO CPEI0H MpOrpaMMHUPOBAHUS
MHUKPOKOHTPO Arduino IDE. ®opmupoBaHue MpencTaBIeHUS O TOHITHU
JUICPOB ¢byukuy, npouenypax setup() u loop(). 3HaKOMCTBO C KIIFOUEBBIM CIOBOM Vvoid.
N3yuenune pyukuuii pinMode(pin, Mode), digitalWrite(pin, value) u delay(ms). C6opka
CXEMBI M0CIIEeI0BATENIbHO COEAMHEHHBIX PE3UCTOPa U CBETO/IMO/Ia Ha MAaKETHOM IjaTe.
Coznanue mepBoil IMpOrpaMMbl, MO3BOJISIONIEH CBETOAMOAY MHTraTh. M3meHeHHe
4acTOThl MUTAHUSI CBETOAMO/A.
2 | OCHOBBI Apnyun | Tema 3. [llupomrno-umnynscrasn mooynayus. Bemenenue npoepammul. Ynpasnaowue
0 | mporpammupo | 0 onepamopuwr for, if, if...else. Hzmenenue spxocmu oceewenus. Ilomenyuomemp,
BaHUs gomopezucmop. Hzyuenue nepemennvix muna int, boolean
MHUKPOKOHTPO N3ydeHne TUNIOB CUTHAJIOB (aHAJIOTOBBIN, TP POBOIT). POpMUPOBAaHUE TPECTABICHUS O
JUIepOB [ToHSATHH IIUPOTHO-UMITYTBECHOM MOAYISIIMY U €€ MPUMEHEHUH MPU MPOTPaMMHUPOBAHUU
MHUKpPOKOHTpOJUIepoB. M3yuenue ¢pyukiuu analogWrite(pin, value). 3HakoMCTBO € TUPEKTHBOM
#define. Co3manue npPOrpaMMebl, MOCIEIOBATEIbHO YBEIUYMBAIOLIEH IPKOCTh CBETOIMOIA
aHaNoruyHo 3HaveHusm 1V, 2V, 3V, 4V, 5V,
2 | OcHOBBI Apnyun | Tema 3. llupomrno-umnynecras mooynayus. Bemanenue npoepammul. Ynpasnsowue
1 | mporpammupo | o onepamopuwr for, if, if...else. Hzmenenue spxocmu oceewenus. Ilomenyuomemp,
BaHUS gomopesucmop. U3yuenue nepemennvix muna int, boolean
MHUKPOKOHTPO W3ydyeHne nmoHATHs MEPEMEHHON U 3HAKOMCTBO C IEpEMEHHOM TuIa int. 3HAKOMCTBO C

15




JUIEpOB onepatopoM for. Co3zganue mporpaMm, NOCTENEHHO YMEHbIIAIOIIUX/YBETNUNBAIOIINX
SApKOCTh cBeroauoaa. dopmupoBaHHe NPEACTABICHUS O TOHATUU JEIUTENS
HaMpsDKeHUsA. 3HAaKOMCTBO C MOTEHIIMOMETPOM M H3Y4YeHHE NPHUHILUIA ero paboThl.
[Togxmrouenne mnoreHnuoMerpa. M3yuenume ¢ynkuuu analogRead(). Co3ganue
IIPOTPaMMBl, TO3BOJISIONIEH NOTEHIIMOMETPY YIPABISATH SIPKOCTHIO CBETOIMOIA.
2 | OcHOBBI Apnyun | Tema 3. [llupomno-umnynvcuas mooynsayus. Bemenenue npoepammol. Ynpasnaowue
2 | mporpaMmHpo | o onepamopuwr for, if, if...else. Hszmenenue sprxocmu oceewenus. Ilomenyuomemp,
BaHWA Gomopesucmop. Hzyuenue nepemennvix muna int, boolean
MHKPOKOHTPO 3HaKOMCTBO C (POTOPE3UCTOPOM W HM3YYCHHE MpUHIUMA ero padotsl. [logkmroueHue
JUICPOB doropesucropa. Co3mgaHue MPOrpaMMBbl, MO3BOJISIONIEH (OTOPE3UCTOPY YIPABIIATH
SPKOCTBIO cBeTonona. W3ydenue nepemeHHoi Tuma boolean. 3HaKOMCTBO ¢ yIpaBIsSIOLIUMU
oneparopamu if u if...else. Cozmanue mporpaMMsl, «BKIIFOYAIOIICH)
CBETOJIMO]I B 3aBUCUMOCTH OT YPOBHS OCBEIICHHUS B MOMEIICHUHU.
2 | OcHOBBHI Apnyun | Tema 4. Ilvezoounamux. Cxemwvl nooknouenus kunonku. IIpoexmul «My3vikanvras
3 | mporpammupo | o wramynkay u « Cunmezamopy». Maccuguvl
BaHUS @®opMupOBaHUE TIPEACTABICHUS O NHE30JUHAMUKE W TPHHIUINE €ro padOTHI.
MHUKPOKOHTPO 3HAKOMCTBO C HOTaMHM M 4YacTOTaMH, UM COOTBCTCTBYIOIIIMMHM. I/I3yquHe (byHKHI/H/I
JIIIEPOB tone(pin, frequency, duration). ®opMupoBaHue MpeACTaBICHHS O KHOIMKE M MPUHIIATIC
ee paboTel. M3yueHne cxeM MOIKITFOUEHHUST KHOIIKHY (C OATATUBAIOIIAM PE3HCTOPOM, CO
CTATUBAIOIINUM pe3ucTopoM). Beimonnenue npoekra “Cunrezarop”. COopka cxeMbl Ha
MaKeTHOH maTe (Mbe30JUHaMUK U 7 KHOMOK). Co3aaHne NporpaMMbl, HO3BOJISIOIUI
BBI3BIBATH TPU HAKATHUHU M YIIEPKUBAHUH OTIPE/ICTICHHOW KHOTIKM COOTBETCTBYIOIIYIO €
HOTY OT «JI0» /10 «CH». FI3MeHeHue KoJja MporpaMMbl C HCIOIb30BAHUEM OIIEPAaTOPOB
for u if.
2 | OcHOBBI Apnyun | Tema 4. Ilvezoounamux. Cxemwvl nookatouenus knonku. IIpoexmul «My3vikanvras
4 | mporpaMmMHupo | O wramynxay u « Cunmezamopy». Maccugul
BaHUS 3akperuieHue MpeCcTaBIeHUs] O Mbe30IMHAMUKE W TIPUHIIAIIE €T0 Pa0OThI, (PYHKITUH
MHUKPOKOHTPO tone(pin, frequency, duration). Beimonnenue npoekra “My3bIKanbHas MIKaTyJKa .
JICPOB Co3nmanne mporpammbl, BOCHPOM3BOIAIIEH Ha IbE€30JUHAMUKE OINpPENEICHHBIN

MY3BIKJIbHBIN (pparMeHT, Nocae10BaTeIbHOCTh HOT (YacTOT) U3 KOTOPOTO cOO0IaeTcs
O6y‘-IaIOHII/IMC$I Imeaarorom. I/I3yquI/Ie ITIOHATHUA MaCCHUBA. 3HaKOMCTBO C CHHTAKCHUCOM CO3JaHUs
MacCCHBa. I/ISMCHCHI/IC HpOFpaMMBI C UCIIOJIB30BaHUCM MAaCCHUBaA U onepaTopa

for.
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2 | OcHOBBI Apnyun | Tema 5. Ilpoexm «A36yka Mopsey». Ynpasnatowuii onepamop switch...case. Cozdanue
S | mporpaMmupo | o cobcmeeHubix hyHKyuil 8 cpede npoepammuposanus Arduino. Ilepedaua oannwix uepes
BaHUS nociedosamenviwiii nopm (UART)
MUKPOKOHTPO 3nakoMcTBO ¢ moHATHEM A30yku Mopse. COOpka CXeMbI IOCIIEAOBATEIBHO
JUIepOB COEIMHEHHBIX CBETOAMOA U PE3UCTOPA HIIK CXEMBI C MTbE30MHAMUKOM Ha MaKETHOM
mare. Co3anue nporpaMMmsbl, BeIBOJAIEH curHan SOS ¢ MOMOIIBIO CBETOAMO1A WIIH
Mbe30MHAMHKA. VI3ydeHne TOHSTHS KOMMEHTApHs, CO3JaHHE KOMMEHTAPUEB,
yKa3bIBAIOLINX Ha COOTBETCTBUE OIMPEICIICHHOTO Y4acTKa KO/ia OIpeIeieHHON OyKBe.
3akperuieHue npeacTabieHus o noHsATH GyHkuuu. Co3nanue coOOCTBEHHBIX QYHKIUN
dot() m dash(), oTBewaromux 3a CHUTHAJ TOYKH W CUTHAJI THUPE COOTBETCTBEHHO.
N3menenne koaa GyHKIMNA TakuM 00pa3oM, YTOOBI OHH MOTJIH PUHUMATh Ha BXO]T
KOJIMYECTBO NMOBTOPOB (DYHKITHI ¥ BHIBOAUTH HECKOJIBKO TOUYEK WJIM TUPE MOAPSI.
2 | OCHOBBI Apnyun | Tema 5. IIpoexm «A30yka Mop3zey». Ynpaensiowuii onepamop switch...case. Cozoanue
6 | mporpamMmupo | o cobcmeennvix hyukyuil 6 cpede npoepammuposarnus Arduino. I[lepedaua oanmnvix uepes
BaHUS nocneoosamenvruiil nopm (UART)
MUKPOKOHTPO COopka cxembl IOCTIEI0BATENBHO COSTUHEHHBIX CBETOAMOA U PEIUCTOPA UITU CXEMBI C
JUIEpPOB [Ibe30aHamMukoM Ha MakeTHOM mate. DopmupoBaHHE NpPEACTaBICHUS 00
yIpaBJisitolieM orneparope switch case. 3HaKOMCTBO ¢ KJIHOYEBBIM CiOBOM break.
W3ydenne mpuUHIMIIOB KOAUPOBAHUS HHPOPMAIH. 3HAKOMCTBO C TaOIHUIIeH KOTUPOBKH
cumBoJioB ASCII. ®opmupoBanue moHoro ajndasuta Ha a30yke Mop3e ¢ peanu3anuei
CTPYKTYpPHI BBIOOpA MOCPEICTBOM YIPABISAIOIIET0 ornepaTopa switch...case.
2 | OcHOBBI Apnyun | Tema 5. Ilpoexm «A36yka Mopsey». Ynpasnarowuii onepamop switch...case. Cozdanue
7 | mporpaMMHpo | O cobcmeennvix Qyukyuil 8 cpede npoepammuposanus Arduino. Ilepeoaya oannvix uepes
BaHMs nocneoosamenvuwiii nopm (UART)
MHUKPOKOHTPO COopKka cxeMbl OCIIe0BATENIFHO COSMHEHHBIX CBETOINO/IA M PE3UCTOPA UITH CXEMBI C
JUIEpOB MIbE30IMHAMMKOM Ha MakeTHOM Iuiate. @OpMUPOBaHUE NPEACTABICHUS O IOHATHH
rocJenoBareasHoro mopra. M3yuenune ¢pyHkumii mepenaun nanueix Serial.begin(speed);
Serial.available(); Serial.read(); Serial.print(val); Serial.printin(val). 3aBepuienue
npoekTa «A30yka Mop3se»: peanuzaius B KOJ€ BO3MOXXHOCTH BBOAHTD C KJIaBUATYPbI
OyKBBI, IEpeBOIAIIHECS B KO a30yku Mop3e.
2 | OcHOBBI Apnyun | Tema 6. [lookntouenue KOLIEKMOPHO20 O8Ucamens 1 cepeonpusood
8 | mporpammupo | o W3yuenne NOHATHS W TPHUHIUINA POOOTHI KOJUIEKTOPHOTO JBHTATENsS. 3aKperuieHHe
BaHUs [IpencraBieHus O MOHSATHY JNUOA U IPUHIUIIE er0 paboTel. DopMHUpOBaHHE
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MUKPOKOHTPO MIpe/ICTaBJICHUs] O TIOHATUHU TPAH3UCTOPA U €ro Tumnax. M3ydenue npuHIumna padoTsl
JIEpOB I0JIEBOT'O TpaH3KCcTOpa. M3yuenue npuHLua BKIIOYSHHs KOJUIEKTOPHOTO JBUTATENS B
1enb. 3akperuieHne IpeCTaBICHUs O MOHATUN KHOMKYU U MIPUHITUIE €€ BKIIOYCHUS B
nenb. COOpka cxeMbl Ha MAaKETHOH TaTe. 3HaKOMCTBO C KITIOYEBBIM CJIOBOM continue.
Cozfianue nporpaMmsbl, YIpaBJISIOIIEeH CKOPOCTHIO BpalllEHUs ABUTATEsL.
2 | OcHOBBI Tema 6. [looxknrouenue KoieKmMopHoO2o 08ucamens U cepeonpusood
9 | nmporpammupo W3ydyenue moHATUS W MOpUHOMIA poOOTHl  cepBorpuBoaa. PopmupoBaHue
BaHUs MIpPE/ICTAaBJICHHUs] O MOHATHH KOHJIEHcaTropa. V3yueHue NPUHIMIIOB MOJIKIIOYCHUS
MUKPOKOHTPO AIEKTPOJIMTUYECKUX KOHAeHCATOpOB. COOpKa CXeMbl HA MAKETHOM IJIaTe. 3HAKOMCTBO
JUICpOB c OmbimmoTekoit <Servo.h>, mo3BoJIAIOIIEH peann30BaTh YIIPABICHHE CEPBOMOTOPOM.
3HakoMCTBO ¢ ¢yHKnueid constrain(x, a, b). Co3mganue mporpammbl, MO3BOJISIOIICH
YIIPABJIATH YIIIOM ITOBOPOTA CEPBOIPHUBOJA.
3 | OcHOBBI Apnyun | Tema 7. Cbopka mawunsi, osudxcywjerics no 3a0anHomy anzopummy. Mezonunnas
0 | mporpammupo | o niama Motor Shield
BaHUS dopmMupoBaHue IpecTaBieHuss 00 ycTpolcTBe Me3oHMHHOU muiaTel Motor Shield.
MHUKPOKOHTPO N3ydyenne 0coOEHHOCTEM NOIKIIOYEHHS U IPOrPaMMUPOBAHUS MOTOPOB MPH TOJIH30BAHUU ILIIATHI
JUIepoB Motor shield. C6opka poboTa-mamivHky Ha 6a3e apayHHO.
[IporpammupoBanue poboTa TakuM 00pa3oM, YTOOBI OH MOT €3/UTh BIIEpea-Ha3al,
MOBOpAaYMBaTh HampaBo-HaneBo. I[IporpaMMupoBaHUe MAlIMHKK, KOTOpas €37UT IO
«KBaJIPATY».
3 Apnyun | 3auer
1 0
3 Apnyun | MToroBoe 3ansitue
2 0
3 | lIporpammupy | Lego BBoanoe 3anstue. OcobenHoctu paboTsl ¢ maatgopmoii Jlero. [Ipuemsl 6e30macHoil paboThI ¢
3 | eman educatio | neraysimu Jlero.
pPOOOTOTEXHUK | N
a
3 | [Iporpammupy | Lego Tema 1. [IporpammupoBanue B cpene EV3.
4 | emas educatio | bnoku, MHOr03a1a4HOCTh, OCHOBHEIE
poOOTOTEXHHK | N OIpeJIeNIeHUs], PETYISTOPHI.
a
3 | lIporpammupy | Lego Tema 1. [IporpammupoBanue B cpene EV3.
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5 | emas educatio | Bioku, MHOr03aa4HOCTh, OCHOBHBIE
poOOTOTEXHHK | N OIIPEAETICHUS, PETYIIATOPHI.
a IIpakmuueckoe 3a0anue. BeIOOp IpoeKTa, ero 000CHOBaHUE U HAYAJIO
VH)KCHEPHOU KHUTH.
3 | lIporpammupy | Lego
6 | emas educatio | Tema 2. [IpoaBuHyTas po6oTOTeXHHKA. BIOKM MaTeMaTHKH, 3aMeHa IPOCTHIX OJIOKOB Ha
pOOOTOTEXHHK | N MaTeMaTHYecKue aHanoru. /lpakmuueckoe 3adanue: I1poe3n TMHUN C OOBIYHBIMU OJIOKAMU
a JBHIKCHUS M €r0 MaTeMaTHYeCKUMH aHAJIOTaMH.
3 | llporpammupy | Lego Tema 2. [IponBunyTast poOOTOTEXHUKA.
7 | emas educatio | OaHOMEpHBIC MaCCHBBI, IPUMEHEHHE, OCOOCHHOCTH.
pOOOTOTEXHHK | N Ipaxmuueckoe 3a0anue. Cozlanue NporpamMmbl 10 3alIUCH U CUUTHIBAHUIO
a SYeeK MacCUBa. 3alKCh IIBETOB, H3BJICUCHHE B ITOPSIKE BO3PACTAHHS.
JIByMepHBbIE MacCHUBBI, TPUMEHEHHE, OCOOCHHOCTH.
IIpaxkmuueckoe 3a0anue. Co3naHue MPOrpaMMBbI IO 3aITMUCH U CYUTHIBAHUIO
syeek MaccuBa. Co3/laHHE MacCHBOB, IPUMEPHI paOOTHI JBYX MacCHBOB
MEX1y COOOH.
3 | llporpammupy | Lego Tema 2. [IponBunyTast poOOTOTEXHHKA.
8 | emas educatio | Bluetooth coenunenue.
pPOOOTOTEXHHUK | N Ipakmuyeckoe 3adanue. Co3aanue oOIEHUs MeXly poboTamMu
a KOMaHJaMH, nepeaHHbIMU 110 Bluetooth, orpaboTka nporpaMmel.
3 | [Iporpammupy | Lego Tema 2. [IpoasunyTast poOOTOTEXHHKA.
9 | emas educatio | 3axBaTbl, MAHUITYJISTOPHI.
pPOOOTOTEXHHUK | N IIpakmuyeckoe 3a0anue. KOHCTpYUPOBaHHUE U IPOrPaMMHPOBAHNE
a 3axBaToOB, MX BapuaHThl. Co31aHNe YHHBEPCAILHOTO 3aXBaTa JJIsi 00bEKTOB Pa3IMYHON BBICOTHI.
4 | Ilporpammupy | Lego Tema 3. CopeBHoBatenbHas poboroTexHuka. Pododect, Pobopunuct. Co3nanue
0 | emas educatio | mpoekToB, ux 3ammuTa. [IpoBeJicHUEe TPEHUPOBOK M COPEBHOBAHHIA.
pPOOOTOTEXHHUK | N WHxeHepHasi KHUTa, 3aI0JIHEHUE €€ ITYHKTOB, KOHCTPYHUPOBaHHUE U Ha4YaJIo
a MPOTPaMMHUPOBAHUS MOJEIIH.
IIpakmuyeckoe 3adanue. CO0p nepBOHAYATBHON MOJIENHN IS TPOEKTA,
3aI0JHEHNE UHKEHEPHOW KHUTH.
4 | Ilporpammupy | Lego Tema 3. CopeBHOBatenbHas pobororexHuka. Pododect, Pobopunuct. Co3nanue
1 | emas educatio | mpoekToB, ux 3amura. [I[poBecHIE TPEHUPOBOK U COPEBHOBAHHIA.
pPOOOTOTEXHHUK | N CriopTHBHBIE HOMHHALIMU COpeBHOBaHUN POOO(UHUCT MPONLIBIX JIeT,
a 3aJJaHAs MPAKTUIECKON ONMMMITHAIbI (apTHIJIEPUCT, KETeIbPUHT Ha KpParo).
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IIpaxmuueckoe 3a0anue. Co3nanue ¥ IpOrpaMMHPOBAHNE MOJIEIH,
0TpabOTKa IPOrPaMMBI.

4 | Ilporpammupy | Lego Tema 3. CopeBHOBatenbHas poboroTexuuka. Pobodecr, Pobodunuct. Cozganue
2 | emas educatio | mpoekToB, ux 3amuTa. [IpoBeieHHe TPEHUPOBOK M COPEBHOBAHUH.
pOOOTOTEXHHUK | N CriopTHBHBIE HOMHHALMU COPEBHOBAHUN POOO(UHUCT MPOLLIBIX JIET,
a 3aaHMsI TPAKTUYECKON OJIMMITHAIBI (IIIAIIKH, 3a/I0M Hamepes, CIIUPab).
Ipaxmuueckoe 3adanue. Co3ganue v MporpaMMHUPOBAHUE MOJICIIH,
0TpabOTKa IPOTrPaAMMBI.
4 | Ilporpammupy | Lego Tema 3. CopeBHOBatenbHas podororexuuka. Pododect, Pobopunuct. Co3nanue
3 | emas educatio | mpoekToB, ux 3ammra. [I[poBeIcHHEe TPEHUPOBOK U COPCBHOBAHHIA.
poOOTOTEXHHK | N CriopTHBHBIE HOMHHALIMN COpPEBHOBaHUN PoOO(UHUCT MPONIIBIX JIeT, 3a1aHUs TPAKTHIECKOM
a OJIUMITMAJIBI (BCTAaHBTE B KPYT, KEr'€JIbPUHI-MUKPO).
Ilpakmuueckoe 3adanue. Co3qanue 1 MporpaMMHUpPOBAHUE MOJIEIH,
0TpabOTKa IPOTPAMMBI.
4 | IIporpammupy | Lego Tema 3. CopeBHoBatenbHas podororexuuka. Pobodect, Pobodunuct. Co3znanue
4 | emas educatio | npoekro, ux 3amura. [I[poBeeHrE TPEHUPOBOK M COPCBHOBAHUIA.
pPOOOTOTEXHHUK | N CrniopTHBHBIE HOMMHALIMK cOpeBHOBaHUHM PobodecT mponusix geT Ha
a BBIOOD, poOOKapycelb.
Ipakmuueckoe 3adanue. Co3ganne MPOrpaMM U KOHCTPYKIIUN JIIIs
IIPOXO0’K/ICHHsI BBIOPAHHOM HOMUHAIIHH.
4 | IIporpammupy | Lego Tema 3. CopeBHoBaTenbHas podoroTexHuka. Podbogect, Pobodunucr. Co3nanue
5 | emas educatio | mpoekToB, ux 3ammra. [I[poBeIcHHEe TPEHUPOBOK U COPECBHOBAHHIA.
pOOOTOTEXHHK | N CriopTHBHBIE HOMUHAIIMK cOpeBHOBaHUN PobodecT mpouibix JieT Ha
a BBIOOp, COPTUPOBILUK, TPACKTOPHSI-KBECT.
Ipaxmuueckoe 3adanue. Co3ganue MPOrpaMM U KOHCTPYKIUHN /ISt
IIPOXO0’K/ICHHsI BBIOPAHHOM HOMUHAIIHH.
4 | IIporpammupy | Lego Tema 4 CopeBHoBaTenbHasa podororexnuka. WRO, Junior Skills. [IpoBenenue TpeHUpOBOK U
6 | emas educatio | copeBHoBaHuii. CiopTHBHBIE HOMUHAIMU copeBHOBaHUH WRO mponuibix get Ha BBIOOD,
poOOTOTEXHHK | N HOMUWHAIIMH TPONLIBIX JIET: PaKeTa, CIyTHUK, U T.II.
a Ipaxmuueckoe 3adanue. Co3aanne MPOrpaMM B KOHCTPYKIIUHN /TS
MIPOXOKJICHHUSI BEIOPAHHOW HOMUHAIIHH.
4 | IIporpammupy | Lego Tema 4 CopeBHoBaTenbHas podorotexnuka. WRO, Junior Skills. [TpoBenenue TpeHUpOBOK U
7 | emas educatio | copeBHoBaHuii. CiopTHBHBIE HOMUHAIMU copeBHOBaHUH WRO mponuibix et Ha BBIOOD,
pOOOTOTEXHHK | N yriaepoHasi HeUTPaIbHOCTb, TPUPOIHO-OPUEHTHPOBAHHBINA TYPH3M,
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a HOMHUHAITMH TIPOILIBIX JIET.
Ipaxmuueckoe 3adanue. Co3aaHue MPOrpaMM U KOHCTPYKIIUHN JIJIst
MIPOXOXKJICHHSI BEIOPAHHOM HOMUHAIIHH.
4 | Ilporpammupy | Lego Tema 4 CopeBHoBarenbHas podboroTexanka. WRO, Junior Skills. CnopTuBHBIC HOMUHAIIUN
8 | emas educatio | copesroBanuit WRO mponuisix net. Urpa B
pOOOTOTEXHHK | N terpuc. Onpenenenre GopmMbl 0OBEKTA.
a Ipaxmuueckoe 3adanue. Co3qaHAe KOHCTPYKIIUH U TIPOTPAMMBI,
CHOCOOHOM ompenenaTh GopMy 00bEKTa U UTPATh B TETPHUC.
4 | Ilporpammupy | Lego Tema 4 CopesnoBarenbHas podotorexuuka. WRO, Junior Skills.
9 | emas educatio | CnopTiBHbBIC HOMHHAIMK cOpeBHOBaHMi Junior Skills mporuibix et Ha
poOOTOTEXHHK | N BEIOOD.
a IIpakmuueckoe 3adanue. Co3ganne MporpaMM 1 KOHCTPYKIUHN /ISt
POXOKJICHHS BEIOPAaHHOW HOMUHAIIHY.
5 | Ilporpammupy | Lego Tema 4 CopeBHoBaTenbHas podororexnuka. WRO, Junior Skills.
0 | emas educatio | CnoprtuBHBIC HOMHHAIMK copeBHOBaHMiA Junior Skills mporuibix et Ha
pPOOOTOTEXHUK | N BBIOOD.
a Ipaxmuueckoe 3adanue. Co3aaHue MPOrpaMM U KOHCTPYKIIUHN JIJIst
POXO0XKJICHHs BBIOPaHHOW HOMUHAIIMH.
5 | [Iporpammupy | Lego Tema 4 CopeBnoBarenbHast pooorotexauka. WRO, Junior Skills.
1 | emas educatio | CnopTuBHBIC HOMUHALUK copeBHOBaHMIA Junior Skills mpouubix et Ha
pOOOTOTEXHHK | N BBIOOD.
a Ipakmuueckoe 3adanue. Co3aanne NporpaMM U KOHCTPYKLUHN 715t
POXO0XKJICHHs BBIOPAHHOW HOMUHAIIMU.M
5 | [Iporpammupy | Lego Tema 4 CopeBHoBarenbHast pooorotexauka. WRO, Junior Skills.
2 | emas educatio | CrnopTuBHBIC HOMUHALUK copeBHOBaHMIA Junior Skills mpouubix et Ha
pOOOTOTEXHHK | N BBIOOD.
a Ipaxmuueckoe 3adanue. Co3gaHne MPOTrpaMM B KOHCTPYKIIUHN /IS
TIPOXOKJICHHS BEIOPAaHHOW HOMUHAIIHN.
5 Lego 3auer
3 educatio
n
5 Lego HTorosoe 3ansitue
4 educatio

21




Bcero yacos

102
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HpI/IJIO)KeHI/Ie 1. KaﬂeHIlapHO'TeMaTI/ILIeCKOG IJIAHUPOBAHUC

23



