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Pasznesa 1. Komniieke 0CHOBHBIX XapaKTEPUCTHK MPOrpaMMbl
1.1 IosicHuTeIbHAS 3aICKA

Pazpabotka mporpamMmel «OCHOBBI pa3pabOTKH 3JEKTPOHHBIX MPOrPAMMHPYEMBIX YCTPONCTB Ha
OCHOBE MHUKPOKOHTpOJIepHO# 1iatdopmbl Arduino» OTHOCHUTCS K TEXHHYECKOW HAINpaBICHHOCTH,
OPHEHTHPOBAaHa Ha pa3BUTHE UHTEepeca JaeTedl K HHOOPMAIMOHHBIM  TEXHOJOTHSIM, Hay4HO-
HCCJIEIOBATEIbCKOM U MPOEKTHON NEATENIbHOCTH C MEePCHEKTUBOM MOCIEAYIONEro npodeccuoHalbHOro
CaMOOINIPEIEIEHNS] B BBICOKOTEXHOJOTUYHBIX U HAYKOEMKHX OTPACIIAX IPOMBIIUIEHHOCTH.

Jannasi nonojgHuTeNbHas oOmeo0pa3oBarenbHas oOliepa3BuBaolas nporpamMmma pazpaboTaHa B
COOTBETCTBUH C TPEOOBAHUSIMH, IPEACTABICHHBIMU B CIEAYIOIINX HOPMAaTHBHO-TIPABOBBIX aKTaX:

—  @enepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBanuu B Poccuiickoi
denepanuny;

—  ®epnepanbHoro 3akoHa oT 24.07.1998 Ne 124-®d3 «OO0 OCHOBHBIX rapaHTHsX MpaB peOCHKA B
Poccuiickoit @eneparuny;

— Pacnopsokenust IlpaBurensctBa PO ot 12.11.2020 Ne 2945-p «O06 yTBepxkaAeHUHU IJIaHA
MeponpusThii o peanuzanuu B 2021 — 2025 r. r.;

—  Crpareruu pa3Butus Bocniutanusi B Poccutickoit @eneparuu Ha nepuon 10 2025 rogay;

— KoHmenmuu pa3BuTHS JOTOJHUTEIBLHOTO oOpa3zoBanmst naerei g0 2030 roma W 1UIaHa
MEpPOIIPUATHH IO €€ peaau3aluu, yIBepkaeHHoN pacnopspkenreM [IpasutenscrBa PO ot 31.03.2022 Ne
678-p;

— VYkaza Ilpesunenta Poccuiickoit @epepaunn «CTpaTeruss Hay4yHO TEXHOJIOTHYECKOIO
pasutus Poccuiickoit @enepanuny» (penakius ot 15.03.2021r. N*143);

— Ilocranosnenust I'maBHOTO rocymapcTBeHHOro caHutapHoro Bpada P® ot 28.09.2020 N. 28
«O0 yrBepxkaeHun canutapHbix mnpasun  CII 2.4, 3648-20 «CaHuTapHO-3MUAEMUOIOTUYECKHE
TpeOOBaHUS K OpraHU3alMsIM BOCIIUTAHUS U O0Y4YEHUs, OT/AbIXA U 03J0POBJIECHUS I€TEH U MOJOACKI;

— ITacmopra nmpuoputeTHoro mpoekta «JlocTynmHoe JOMOJHUTEIFHOE 00pa3oBaHUE NSl IETEH,
yrBepkeHHoro mpesuguymom Coera npu I[lpesunmente PP 1o crpaTermueckomMy pa3BUTHIO U
npuopuTeTHBIM npoekTam 30 HosOps 2016 T;

— Ilpuxa3z MunucrepctBa npocsemenus Poccuiickoit @enepanun ot 27 uronst 2022r. Ne 629
«O6 yrtBepxkaenun Ilopsaka opraHuzanu M OCYHIECTBIEHHS OOpa3oBaTEIbHON JESATEIbHOCTH I10
JIOTIOJTHUTEILHBIM 0011Ie00pa30BaTeIbHBIM IIPOrpaMMam»;

— Meroauueckux peKOMEHJAMi MO MPOEKTHPOBAHHUIO JOMOJHUTEIBHBIX O0IEpa3BUBAIOIINX
nporpaMM, paspaboTaHHbIX MuHHCTEpCcTBOM oOpa3oBaHust U Hayku Poccum coBmectHo ¢ TAOY BO
«MOCKOBCKHMI TOCYJapCTBEHHBIN mnenaroruueckuii ynusepcuter», ®I'AY «DenepanbHblii MHCTUTYT
pa3BuTHs oOpazoBaHusi», AHO nomomHuTensHOro mnpodeccnoHadbHOro o0pa3oBaHus «OTKpPHITOE
oOpaszoBaHHe;

—  IIucemo MunoGpuayku PO ot 18.11.2015 1. Ne 09-3242 «Metoanyeckre peKOMEHJAUU 110
POEKTHPOBAHUIO JOMOIHUTENBHBIX 00IEPa3BUBAIOIIUX IPOTpaMM (BKJIIOUYAsi pa3HOYPOBHEBBIE)Y;

— Ilucemo Munob6puayku Poccum ot 29 mapra 2016 r. Ne BK-641/09 «O nanpaBineHuun
METOJUYECKMX peKoMeHAauui» (BMecte ¢ «MeToAMYeCKUMU pEeKOMEHJIALUsIMU 110 pealu3alun
a/IalITUPOBAHHBIX JONOJHUTENIBHBIX 00I1e00pa30BaTENbHBIX MPOTrPaMM, CIIOCOOCTBYIOIIMX COIMAIBHO-
MICUXOJIOTHYECKON peadbunuTanuu, npodecCHOHaIbHOMY CaMOOIPEAETICHUIO JIeTell ¢ OrpaHMYeHHBIMU
BO3MOXHOCTSIMHM  3JI0POBbsI, BKJIIOYasl JeTeH-MHBAIUAOB, C YYETOM HMX OCOOBIX 00pa30BaTEeIbHBIX
MOTPEeOHOCTEI»);

— Pacnopsikenue IlpaButensctBa UO Ne 901-pm ot 20.09.2022 1. «O0 yTBepkIeHUH
pernoHanbHOro miuaHa meponpustuid Ha 2022 - 2024 rogel no peanusauuu KoHuenmuu pasBUTHS
JOTIONTHUTEILHOTO oOpa3zoBanus nerer 10 2030 rogay;

— IIpuxa3z MunuctepcTBa Tpyzaa u couuanbHoil 3amuTel PO Ne 652-1 ot 21.09.2021 r «O6
YTIBEPXKICHUH TpoQecCHoHanbHOro crangapra «llemaror IOMONHUTENBFHOTO OOpa3oBaHMSA JETeH U
B3POCIIBIX»;



— IIpukaz Munnpocemennss Poccun ot 03.09.2019 N 467 (pen. ot 21.04.2023) «O6
yrBepxaeHun LleneBoit Momenu pa3BUTHS PETHMOHANBHBIX CHCTEM JOIMOJHUTENBHOIO 00pa3oBaHUs
nereit» (3apeructpupoano B Muntocte Poccun 06.12.2019 N 56722);

— 3akona Yensounckoit oomactu ot 29.08.2013 Ne 515-30 «O6 o6pazoBanuu B YenssOMHCKON
obnacTn;

— VYcraa ['BY JI0 «/lom IOHOIIECKOTO TEXHUYECKOTO TBOpUeCcTBa UenssOMHCKOM 001acTu.

AKmyansnocme npozpammol:

Coznanue, BHEApEHUE, OKCIUTyaTalus, a TaKKe COBEpPUICHCTBOBaHWE HH(POPMAIIMOHHBIX
TEXHOJIOTHH TpeOyeT MOArOTOBKH KBAJU(HUIIMPOBAHHBIX U YBICUEHHBIX CIIEUATUCTOB. CTpEeMUTEIbHBII
pocT MH(POPMALIMOHHBIX TEXHOJOTHI CTaBUT HOBBIC 3a/layMl Mepe] 0Opa3oBaHHWEM U HAYKOM, U3ydeHHE
KJIACCUYECKUX JUCHUIUIMH HEAOCTATOYHO JUIA PEUICHHS TaKuX 3aJad. B CBS3UM C 3TUM aKTyalbHOM
3aaueil SBISETCS MOJArOTOBKA CHEIHAINCTOB cepbl HHPOPMAIIMOHHBIX TEXHOJIOTHH B COOTBETCTBUHU C
npodeCCHOHATBLHBIMI TPEOOBAaHUSAMH JHHAMUYHO pa3BUBAIOMIMXCs oTpacieil. Ilpu 3tom Tpebyercs
MOCTOSIHHAS aKTyallM3alluy 3HAHUI, TpUOOpETeHHs] HOBBIX KOMIETEHLUH, (GopMHUpOBaHHE HOBOIO THIIA
MBIIUIEHUs. B 3TOM cMbICcHe BaXHEHIIYIO pOJIb HMIPAaeT TMPOLECC H3ydeHHs O0a30BBIX OCHOB
MH(OPMALIMOHHBIX TEXHOJIOTHH B IIKOJIHLHOM BO3pacTe.

AKTyanbHOCTh TPOTPaMMBI CBS3aHA C BOCTPEOOBAHHOCTHIO CIENHAINCTOB B  OOJIACTH
IPOrpaMMHUPYEMO MUKPOIJIEKTPOHUKH B COBPEMEHHOM MHpE. 3HAHHE OCHOB pa3pabOTKU 3JIEKTPOHHBIX
YCTPOHCTB Ha 0a3ze MpOrpaMMHPYEMBIX MHKPOKOHTPOJIEPOB HEOOXOIUMBI IpH W3yYeHUH
ABTOMATHU3MPOBAHHBIX U POOOTU3MPOBAHHBIX CHUCTEM, a TaKXkKe MpU H3ydyeHUH TexHonorun «HHTepHeT
Bemei». Ilpm ocBoeHMHM mporpaMMmbl OOydaromuecs YriayOusioT 3HaHWA MO (U3KMKE, MaTeMaTHKe,
uH(pOpMaTUKE, YEPUYCHHIO, M3YyYalOT OCHOBBI AJIEKTPOHUKU U AJIEKTPOTEXHUKHU, 3aKPEIUISIOT HABBIKU
nporpamMupoBanusi Ha s3eike  C++. Ilpm oOydenunm mo mporpamme OOydarOUIMECs MOTy4YaroT
HEOOXOMUMbIe 3HAHUS M HABBIKM JJIs JaldbHEHIIeld caMmopeanu3aldd B OO0JIaCTH HHXKEHEpPUH,
n300peTaTenbCTBa, MHPOPMALMOHHBIX TEXHOJIOTHN M IPOTPaMMHUPOBAHUS.

Ileoazocuueckan yenecooopaznocmo:

[IpemosxkenHast mporpaMma paszpaboTaHa € y4eTOM MOJYJIBHOTO TIOCTPOCHHS COAEpIKaHUsI.
Kaxaplii Takoil MOAYNb OXBAaThIBAET OTAENBHYI0 HMH()OPMAIMOHHYIO TEXHOJOTHUIO WM €€ YacThb.
Marepuanbsl KaXIOrO MOMAYJS HE3aBUCHUMBI JIpYT OT Jpyra, 4YTo OOECIeYrBaeT o0O0ydJaromemycs
WHAWBUAYAIbHBIN 00pa3oBaTeNbHBIN MapHIpyT. PeryispHoe moBTopeHne paHee N3yUYeHHBIX TeM BHYTpPU
MOJyJe JaeT BO3MOXKHOCTh K TMPOSIBICHUIO CAMOCTOSTEIBHOCTH TIPH pEImIeHHH 3amad. Momaymu
peaTu3yroTCs MO MPUHIHITY «OT IPOCTOrO K CI0KHOMY»

B nporpamme 3ariaHupoBaHO MPOBeIEHUE KOMOMHUPOBAHHBIX (CMEIIAHHBIX) 3aHATUMN: 3aHITUS
COCTOAT U3 TEOPETHUYECKON M MPAKTUYECKOH yacTel, mpuyéM Oojiblliee KOJUYECTBO BPEMEHU 3aHUMAeET
MMEHHO MPAKTHYECKasi 9acTh. DTO CBS3aHO C TEM, YTO OCHOBHAS II€Tb IIPOTPAMMBI COCTOHUT B TOM, YTOOBI
JaTh oOyyaromeMycs Kak MOXXHO OOJIbIIe MPAKTUYECKUX 3HAHUH M CPOPMUPOBATH KaK MOXHO OOJIbIle
IIPaKTUYECKUX YMEHUM.

Pemras 3amaun Mojyseil oOydaromuecst IpUMEpSIoT Ha ce0sl UX POJIM, YTO CO3/aeT BO3ZMOXKHOCTh
poeCCHOHATHFHOTO CAMOOTIPEICTICHHS.

Metonael oO0yueHUs, Takue Kak cloBecHble (Oecema, ompoc U T. 1.), METOA MPOOIEMHOTO
U3JI0KEeHUsT (TIOCTaHOBKA TPOOJIEMBI M pEIIeHHe e€ CaMOCTOSTENIhHO WIIM TPYIIOW), HarJsIHbIC
(memoHCTparus cxem, Tabmui, MHPOrpaduKku, Mpe3eHTAuid U T. 1.), NpaKTUYecKue (MpaKTUYECKUue
3aJaHus, aHAJIM3 W PElIeHHe TPOOJIEMHBIX CHTYalluid, TIOKa3 YYUTeJIeM TOTOBOW MOJENH U T. II.), KeHc-
METO/IbI, METOJI IPOEKTOB, JENAl0T 00y4YeHHe MO JaHHOM mporpamme 0OoJiee TOCTYMHBIM, HarJsSAHBIM U
CO3JIAIOT MPOCTPAHCTBO TBOPUECTBA.

Omauuumenvnaa 0coOeHHOCMb nPoOZpammpl: 3AKIOYAETCS B TOM, YTO OHA COCTaBJE€HAa B
COOTBETCTBUM C COBPEMEHHBIMH HOPMATHBHBIMH TPAaBOBBIMH aKTaMH ¥  TOCYJapCTBEHHBIMH
OpPOrpaMMHBIMH ~ JIOKYMEHTaMH TIO  JIOTIOJHUTENLHOMY 00pa3oBaHHIO, TpPeOOBAaHUSMH  HOBBIX
METOJUYECKMX PpPEKOMEHJAMi IO MPOEKTUPOBAHUIO JIOMOJHUTENBHBIX  0011e00pa3oBaTeNbHbIX
mporpaMM HU ¢ y4eToM 3amad, copmynupoBaHHbIX ~DenepanbHBIMH  TOCYAAPCTBEHHBIMU
0o0pa3oBaTeNbHbIMH CTaHAAPTAMU HOBOT'O TOKOJICHUSI.

JlaHHast TOMOJHUTENIbHAS 00IIIepa3BUBAOINAs POTPAMMa COOTHOCUTCS C TEHICHIIMSIMH Pa3BUTH
JOTIOTHUTEIBHOTO 00pa3oBaHusi W corjacHo KoHIenuuu pa3BUTHS JONOJHUTEIBHOTO O0pa30BaHUA
CIOCOOCTBYET:



— CO3/IaHMI0 HEOOXOJIUMBIX YCIOBUU Il JIMYHOCTHOTO Pa3BUTHSA OOYYAIOIIMXCS, MO3UTUBHON
COLMANU3AIMU U MPOPECCHOHATBHOTO CAaMOOTIPE/ICIICHNUS,

— YAOBJIETBOPEHUIO HWHAMBUIYAJIbHBIX MOTPEOHOCTEH, OOYyYarONIMXCs B HHTEIICKTYaJIbHOM M
HaY4YHO-TEXHUYECKUM TBOPUECTBOM;

— ¢opMHpOBaHHE W Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW YyYalluXcs, BBISIBICHHE, Pa3BUTHE U
MO/JICPKKY TATAHTIUBBIX YUaIIUXCS.

Aopecam npocpammer: B tpynmy wumper Habop gereit 12 - 17 njer. Ilporpamma wumeer
TEXHUUYECKYIO HAMPaBICHHOCTh M pAacCUMTaHa HA JeTei 0e3 3HAHUU M OMbITa B 00JIACTH JIEKTPOHUKH U
IPOrpaMMHUPOBAHUS.

Cpox peanuzauyuu npozpammsl u 00vem npozpammsl: IIporpamMma paccunTaHa Ha TOJITOAA,
KOJIMYECTBO YU€OHBIX 4acoB — 36 (K3 pacuera 2 yueOHBIX Yaca B HEJICIIO).

Dopma obyuenua: ouHasl.

Hanpagnennocmp: TeXHUYECKAS.

Yposenwv océoenue npocpammor’: BBOAHBIN.

A3vik peanuzayuu: pyCCKUM.

Pesicum 3anamuir: 1IpooIKUTENBHOCTh OJJHOTO 3aHSTHUS COCTaBIseT 2 aKaJeMHUYECKUX daca.
CtpyKTypa IByX4acOBOI'O 3aHSATHUS:

40 MuHyT — paboyast 4acTh;

10 MuUHYT — nepepbIB (OTABIX)

40 MmuHyT — paboyast 4acTh.

@Dopma opeanu3zayuu — B IOATPYIIAX 10 12 yenosek.

®Dopma opeanu3zayuu 3aHAmMUIL: TPYNIOBAs, UHAUBUAYAIbHO-TPYIIIOBA,

Memoowt 06yuenusn: HarIs AHBINA, TPAKTUYECKUM, TPOOIEMHO-TIOMCKOBBII.

1.2 CBenenus o mporpamme

«OCHOBBI pa3pabOTKM 3JIEKTPOHHBIX IMPOrPAaMMHPYEMBIX YCTPOWCTB Ha

HasBanue nporpamMmmel OCHOBE MUKPOKOHTpOJUIepHOU M1atdopmbl Arduino» (BBOJIHBIN ypOBEHbB)
Bo3pact obyuarommxcs 15—17 ner
JimTenbHOCTH 36 yueOHBIX yaca

NnporpamMmsl (B yacax)

KoanuecTBo 3aHATHI B 1 pa3 B Hexemto 1o 2 yaca
HeJ1eJI10
Heasb, 3axa4n lens - pasBuTHe y OOydYalOMMXCS WHXXCHEPHBIX KOMIICTCHIIMA W

¢dopmHpoBaHUEe MHTEpeca K HpodeccusiM TEeXHHUYECKOW HalpaBIeHHOCTH
yepes  pealM3alUil0  HCCIEeNOoBaTeNIbCKOW U HM300peTarenbCcKoi
NeSITeIbHOCTH TPH BBIOJHEHUHM TBOPYECKUX IIPOEKTOB U pPELICHHUs
MIPaKTUYECKUX KEHMCOB.

Obpazosamenvhbvie 3a0a4u.

- chopmupoBarh 0a30BbIE TEOPETHYECKHE 3HAHUA B 00IacTH
yCTpOHCTBA W (YHKIIMOHMPOBAHUS COBPEMEHHBIX IUIaT(HOpM OBICTPOro
POTOTHITUPOBAHUS DIIEKTPOHHBIX YCTPOKCTB Ha npuMepe
MHUKPOKOHTPOJUIEPHOH 11atdopmbl Arduino;

- BbIpaboTaTh y OOy4arommxcs HaBBIKM KOMaHAHOM paboOThl U
nyOJMYHBIX BRICTYyIJIeHUH 110 IT-Temaruke;

- U3Y4UTh OCHOBBI QJIFOPUTMU3ALUH, TOCTPOEHHSI ITOPUTMOB U UX
(dbopManm3aIum ¢ MOMOIIBIO SI3bIKA OJIOK-CXEM;

- MOJIy4YUTh TEOPETUYECKHUE 3HAHUS U HABBIKM NPOIPaMMHMPOBAHUS
MHUKPOKOHTpOJUIEpoB Ha si3bike C++ B cpene Arduino IDE;




- U3YyYUTh MPUHIUIBI JEHCTBHUS aHAJIOTOBBIX M IU(PPOBBIX JATYUKOB,
COBMECTHMBIX C MUKPOKOHTpOJUIEpHOH Tiatdopmoit Arduino;

- OBJIAJICTh MPAKTUYECKUMHU HABBIKAMHU MOJKIIIOYEHHUS AATYUKOB K
MHUKPOKOHTPOJUIEPHOH Tu1aropMe M TOMYYCHHS MAHHBIX C HUX IS
JnanpHEenIe oopaboTKH;

- copMHUPOBATh HABBIKUA PAOOTHI C ANEKTPOHHBIMU KOMITOHEHTAMH,
COBMECTUMBIMHU ¢ Arduino: MorpyxHasi OMIIa, Yachkl PealbHOTO BPEMEHHU,
CBETOAMO/IHAS JIGHTA, M T.IL.;

- MOJYYUTh TEOPETUYECKHUE 3HAHUA U MPAKTUUYECKHE HAaBBIKU B
pa3paboTKe TPUIIOKEHUH IS omnepanuoHHOM cuctembl Android ¢
UCII0JIb30BaHUEM MHTepakTuBHOM cpeasl MIT Applnventor.
Memanpeomemusie 3a0auu:

— COJICHCTBOBATH PA3BUTHIO TEXHHUUYECKOTO MBIIUICHHS, MO3HABATEIbHOM
NEeSTeNbHOCTH YYallluXCsl, B TOM YHCJIE€ B CMEXKHBIX OONACTAX 3HAHUU:
¢u3nka, MexaHWKa, JJIEKTPOHUKA, HH(POPMAIMOHHBIE TEXHOJOTHH, U
CHOCOOHOCTH MPUMEHEHHUS] TEOPETUUYECKUX 3HAHUI B 3TUX OONACTAX MM
peleHws 3a/1a4 B PeaIbHOM MUPE;

— pa3BUTh YMEHHE OPUEHTUPOBATHCA B MH(POPMAIMOHHOM MPOCTPAHCTBE,
MPOAYKTHUBHO HCIIOJIb30BaTh TEXHUYECKYIO JTUTEPATYPY U IPYTHE PECypChl
JUIS IOMCKA HEOOXOAMMOM /ISl peleHus 3a1a4u HHPOpMaIuy;

— COJICHCTBOBATh PA3BUTHIO YMEHHUI TBOPYECKH pEIIaTh TEXHHYECKHE
3a/1a4u;

- Ppa3BUTh HaBBIKM paboThl B KoMaHze: paboTa B OOIIEM pUTME,
a¢dekTHBHOE paciipeneseHue 3a1a4 1 JIp.;

— COJICHCTBOBATh PA3BUTHIO KPEATHBHOTO, KPUTHYECKOTO MBIIICHHUS,
TBOPUYECKON MHHUIIMATUBEI, CAMOCTOSATEIHHOCTH.

Jluunocmmuvie 3a0auu.

- ¢opMUpOBaTh HHTEpPEC K MPAKTUYECKOMY MPUMEHEHHUIO 3HAHU,
YMEHUU 1 HaBBIKOB B MIOBCETHEBHOM JKU3HU U B JaJIbHEHIIIEM 00yUEHUH;

— TOOUIPATH LeNEYCTPEMIEHHOCTh, YCepHe, HaCTOMUUBOCTh, ONTHMHU3M,
TPYyIOIIO0UE, aKKYpaTHOCTD;

— BOCIHTATh Yy YyYaIIMXCS CTpPEMJIEHHE K TMOJIYYCHHIO KadyeCTBEHHOTO
3aKOHYEHHOTO PE3y/bTaTa,

- TOJJEepPXKUBATh MpeJICTaBICHNE yUanmxcs 0 3HAYUMOCTHU
00IIIeYeTIOBEYECKMX HPABCTBEHHBIX IICHHOCTEH, JOOpPOKEIaTeNbHOCTH,
COTPYTHUYECTBA;

~ TPUBUBATH KYJIBTYpPy OpraHU3alU pabovero Mecra;

— BOCIHTHIBATH OEPENIIUBOCTh U CO3HATEIHHOE OTHOIICHHE K BBEPEHHBIM
MaTepHATBHBIM [IEHHOCTSIM;

- Ppa3BUTh Yy OOyYaloluXcs 4YyBCTBA OTBETCTBEHHOCTH, BHYTPEHHEU
WHUIUATUBBI, CAMOCTOSITENILHOCTH, TSATH K CAMOCOBEPIICHCTBOBAHUIO.

Kparkoe onucanue
NPOrpamMMbl

[Iporpamma opueHTHpOBaHa Ha pa3BUTHE WHTEpeca JeTel K
WH)KEHEPHO-TEXHUYECKUM U HMH(POPMALMOHHBIM TEXHOJIOTUSIM, Hay4YHO-
WCCIIEIOBATEIIbCKOW W KOHCTPYKTOPCKOHM JeATeNbHOCTH. B pesynbrare
OCBOCHMS MpPOTpaMMbl OOydaromMecss 3HAKOMATCS C TEXHOJOTHSIMH,
NPUMEHSEMBIMH B BBICOKOTEXHOJIOTUYHBIX M HAYKOEMKHX OTpPACIISIX
npoMblIIeHHOCTH. OOydeHue 1o mnporpamme «OCHOBBI Pa3pabOTKU
JJIEKTPOHHBIX IPOrPaMMUPYEMBIX YCTPOMCTB Ha OCHOBE
MHUKPOKOHTPOJUIEpHOH maTdopmbl Arduino»  crmocoOCTBYeT pa3BUTHIO
TEXHUYECKHUX M TBOPUYECKUX CHOCOOHOCTEH, (POPMUPOBAHUIO JIOTHYECKOTO
MBILICHHSI, YMEHHUS aHAJIM3UPOBATh U KOHCTPyHpoBaTh. [Ipu ocBoeHHH
OpOrpaMMbl  IPUMEHSIOTCSI aKTHBHBIE UM HHTEPAKTHBHBIE  METOMbI
00y4YeHHS. Komnerennuu y 00yJaronmxcs bopmupyroTcs




MPEUMYIIIECTBEHHO MPU PEIICHUH MPAKTUYCCKUX 3a]1a4 U KEHCOB.

3HaHUS W TPAKTUYECKUE HABBIKH, MOJIyYCHHBIE B 001acTu
JJICKTPOHUKH, CXEMOTCXHUKH, (HU3MKH, HH(DOPMATHKH, aKTyaJbHbI W
BOCTPEOOBaHbI KaK Ha MPOQECCHOHAIBHOM, TaK U Ha OBITOBOM YpPOBHE,
CIIOCOOCTBYIOT JIYUIIIEMY YCBOCHHIO MPEJAMETOB IIKOJBHON MPOrpaMMbl U
MOMOTAlOT  JalibHEHIIeMy  TpPO(EeCCHOHATLHOMY  CaMOOIPEICICHHUIO
oOyyJaronuxcs.

B pamkax mporpammbl 00yJarommecs MO3HaKOMSTCSI C COBPEMEHHOM
mwiatGopMoli  MPOTOTHIMPOBAHUS 3JICKTPOHHBIX YCTpOHCTB Arduino,
M3y4aT OCHOBBI JJICKTPOHHOM TEXHHMKH M CXCMOTEXHHKH, IOJYYUTh
TEOPETUICCKHE 3HAHUA 51 HaBBIKH POrPaMMHUPOBAHHUS
MHUKPOKOHTPOJUIEPOB Ha si3bike C++ B cpeje.

IlepBuuHbIE 3HAHNS,
He00X0ANMBIe IJIfl
OCBOEHUSI MPOrPaMMBbI

[Iporpamma uMeeT TEXHUUYECKYIO HANpPaBIEHHOCTh M paccUUTaHa Ha
neTeit 0e3 3HaHUl U OMbITa B 00JIACTH ANEKTPOHUKHU U TPOTrPAMMHUPOBAHHUS.
YpoBeHb OCBOEHUS — BBOJHBIM.

Pe3syabTar ocBOCHUSA
NPOrpamMMbl

byoym ymemy:

— HCIIOJIb30BaTh JIEKTPOHHBIE YCTPOUCTBA, pa3padaThiBaTh JICKTPOHHBIC
CXeMblI, 0€30I1aCHO MOAKIIIOYATh SIEKTPOHHBIE KOMIOHEHTBI;

— MPOrPaMMHPOBATH MUKPOKOHTPOJUIEPHBIE TUIaTGopM Ha si3bike C++;

— COCTaBJSTH  ITOPUTM  Pa0OTBHl  AIIEKTPOHHBIX  YCTPOMCTB H

ABTOMATH3UPOBAHHBIX CHCTEM,  THCAaTh KOJ TPOrPaMMBbl COTJIACHO
aIrOpUTMY;

— pa3pabaThiBaTh MPWIOKECHUS IS ONepanuoHHOW cucteMbl Android B
cpene MIT Applnventor;

- MOJIEIMPOBaTh U CHUMYJIHUPOBaTh pabOTy 3JIEKTPOHHBIX cXeM B online-
cepsuce TinkerCAD.

— apryMEHTHUPOBAHHO OTCTAWBATH CBOIO TOUKY 3PCHHS,

— UCKaTh MH(POPMAINIO B CBOOOJIHBIX HCTOUYHUKAX U CTPYKTYPHUPOBATH €€.
Y obyuarowuxca 6yoym cgpopmuposanoi:

— HaBBIKU MPOEKTHOW JEeSITeNbHOCTH;

— 0a30BbIC HABBIKY MPE3CHTAIIUH W 3aIIUTHI POCKTOB;

— HaBBIKU OpPTraHU3alUy COOCTBEHHOU yueOHOI NesTeNbHOCTH;

— HAaBBIKH CaMOCTOSITEILHOTO IOMCKa WH()OPMAIMH, WCIIOTH30BAHHUS

TEXHUYECKON M HOPMATUBHOM JTOKYMEHTAIIUH.

IlepeyeHb copeBHOBaHMH,
B KOTOPBIX yYaluecs
CMOIYT NPUHATH Y4acTHe

«lytp x ycmexy» (®BI'OY BO «MITY um. I'M. HocoBa»), IT-
OTpaKeHUE, UemnuoHaT 1o Mpo(eccHOHATbHOMY  MAacTepPCTBY
«IIpodeccronansr» (tonuopsl), onumnuana HTU u apyrue KOHKYpChl U
YEMIIMOHAThl, B CIUCOK KOMIIETEHIIMI KOTOpPbIX BXOIUT «MHTEpHET
BELLEH» U «Y MHBII TOPOII».

IlepeyeHb OCHOBHOIO
o0opynoBanus,
HE00X0AMMOro ISt
OCBOEHHUSI MPOrPaAMMBbI

— MOHUTOp - 14mT;

— CHCTEMHEIN OJIOK - 141mT;

— MBIIIb KOMIBIOTEpHAsA — 1 5mT;

— KJaBuatypa — 15mr;

—  oOpazoBaTtenbHblii  Habop  uis  OOy4YeHHs]  NPUKIATHOMY
nporpammupoBanuto Ha C++ ("Ammepka") - 14 mir.
— UHTEPAaKTUBHAsA JOCKa — | mT;

— CcTOJI A7 oOyyvarouxcs — 14mr;

— CTyJ 1t o0ydarommxcs — 141mT;

— CTOJI I memarora — 1T,

— CTyJ JJig neaarora — lir;




— CHUCTEMHBIN OJIOK U1 ITemarora — 11T,
— MOHUTOp JUIs efarora 1ir;

IIpenmymecTBa 1aHHOM PazpaboTka  DNMEKTPOHHBIX  CXe€M M HPOTOTHUIIMPOBAHUE
NMPOrpaMMbl (OTJIHYHSA OT | DJIEKTPOHHBIX YCTPOHUCTB HA OCHOBE MUKpOINpoLEecCOpHOH nanaTtsl Arduino
APYTUX NOJ00OHBIX 3aTparuBacT pasnuyHble TMpenaMeTsl u oOnactu 3HaHuMA ((pu3HKa,
KYPCOB) uH(pOpMaTUKa, CXEMOTEXHHMKA, YEpUYEeHHEe, TEeOMEeTpUs, MaTeMaTHKa,

AIIEKTPOHUKA H JIp.), 4YTO oOecredrnBaeT (GOPMHPOBAHUE y OOYYAIOLINXCS
CHCTEMHOT'0 MBIIUICHUSI.

Ocoboe BHUMaHME YHAEISAETCS Ha Pa3BUTHE KOMMYHUKATUBHBIX H
COIIMAIIBHBIX HAaBBIKOB OOydwaromuxcs. IIpy perieHHH KeWcoB JaeTH
3HAKOMSTCS C COBPEMEHHBIMM IPAaKTHMKaMH KOMaHJHOW (COBMECTHOM)
paboThL, BeJICHHS IPOSKTOB U IJTAHUPOBAHUSL.

IIpumeHeHue COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUH,
HIPOrpaMMHOr0 O0ECICUYCHUsI, HArIsAHOE MPE/CTaBlIeHHe HH(OpMAIK B
COOTBETCTBUE C BO3PACTHOM KarTeropued OOYyYaroIIMXCs,  I[TOITAIHOE
OCBOCHHE y4eOHOro martepuayia (OT MPOCTOrO K CIIOKHOMY) [EIaroT
06y‘ICHI/IC N0 TCXHHUYCCKHMM  HAMpaBJICHUAM HOOCTYIIHBIM JIA I[eTefI C
pa3HBIM YPOBHEM [TOJITOTOBKH.

1.3 Heab u 3a1a4M NporpaMmsl

Ilenpto  pomosnHUTENbHOM  oOmieoOpa3oBaTesibHOM — mporpammbl — «OCHOBBI  pa3pabOTKH
AIIEKTPOHHBIX MPOrPAMMHUPYEMBIX YCTPOWCTB Ha OCHOBE MHUKPOKOHTPOJUIEPHON TuaTdopmbl Arduino»
SBISIETCS  pa3BUTHE y OOYyYaroIMXCs HH)KEHEPHBIX KOMIETEHIUH M (opMupoBaHHEe HHTepeca K
npodeccusiM TEXHUYECKOM HANpPaBICHHOCTH YEpe3 pean3aliio UCCIIEI0BATENbCKON U
n300peTaTeNbCKOM AEATEIbHOCTU MPH  BBIIOJIHEHUH TBOPYECKUX MPOEKTOB M PELICHUS MPAKTHUECKUX
KEWCOB.

Obpa3zoeamenvhvie 3a0ayu:

- copMupoBaTh 0a30BbIE TEOPETUUECKHE 3HAHUS B 00JACTH YCTPOWCTBA M (DYHKLIMOHUPOBAHUS
COBPEMEHHBIX IIATGOpPM OBICTPOrO MPOTOTUIUPOBAHMS IJIEKTPOHHBIX YCTPOWCTB Ha MpHUMEpe
MUKPOKOHTpOJUIepHOH 11atdopmsl Arduino;

- BBIpa0OTaTh y 0Oy4arOIIMXCSl HABBIKM KOMAaHIHOM pabOThl U MyONUYHBIX BBICTYIUIEHHH 1o IT-
TEMaTHKE;

- U3YYHUTh OCHOBBI QJITOPUTMHU3ALUH, TIOCTPOECHUS aJITOPUTMOB U UX (POPMATHU3AMH C OMOILBIO
sI3bIKa OJTIOK-CXEM;

- IOJIYYUTh TEOPETUYECKUE 3HAHUSA U HABBIKU IIPOTPaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB Ha SI3bIKE
C++ B cpene Arduino IDE;

- U3y4YUTh NPUHIUNBI JCUCTBUS AHAJIOTOBBIX M HUQPPOBBIX JATYUKOB, COBMECTUMBIX C
MUKPOKOHTpPOJUIEpHOH mardgopmoii Arduino;

- OBIAAETh MPAKTUYECKUMHU HABbIKAMHU NOJKIIOUEHHUS JATYUKOB K MHMKPOKOHTPOJUIEPHOMN
maTdopMe U MOTYYEHUs JaHHBIX ¢ HUX IS JaTbHEHIIe 00padoTKu;

- cOopMHpOBATh HABBIKM PaOOTHI C INEKTPOHHBIMH KOMIIOHEHTAMH, COBMECTUMbIMH ¢ Arduino:
MOTpYXHasi IOMIIa, Yachkl pEaJIbHOTO BPEMEHHU, CBETOMO/IHAS JICHTa, U T.I1.;

- TOJYYUThb TEOPETUYECKUE 3HAHUS M NPAKTUUYECKHE HABBIKM B Pa3pabOTKEe MPHUIIOKEHUN s
orepaimoHHoi cucteMbl Android ¢ ucnonab3oBaHueM HHTEpakTUBHOM cpeasl MIT Applnventor.

Memanpeomemuvie 3a0auu.

— COJEHCTBOBaTb PA3BUTHIO TEXHHYECKOTO MBIIUICHHUS, [103HABATEJIbHOM JIESATEIBbHOCTH
yyaluxcs, B TOM 4YHCIE B CMEXHBIX 00JacTsAX 3HaHWN: (U3MKA, MEXaHHWKa, JJIEKTPOHUKA,
MH(POPMALIMOHHBIE TEXHOJIOTUHU, U CIIOCOOHOCTH NMPUMEHEHHs TEOPETUUECKUX 3HAHUN B 3THX 001aCTAX
JUISl pELIEHNUS 33]1a4 B pEAIbHOM MUPE;




— pa3BUTb YMEHUE OPHUEHTUPOBATbCA B HMH(POPMAIMOHHOM HPOCTPAHCTBE, MPOJYKTUBHO
UCTIOJIb30BaTh TEXHUYECKYIO JINTEpaTypy M JAPYrue pecypchl Uil MOUCKAa HEOOXOMUMOM JUIsl pelieHUs
3a7auu MH(opManuuy;

— COJIEHCTBOBATH PA3BUTHUIO YMEHUN TBOPYECKHU PEIIATh TEXHUYECKUE 3a/1a4H;

— pa3BUTb HABBIKU pabOTHI B KOMaHJe: paboTa B oOuieM puT™me, 3pGEKTUBHOE paclpeesieHue
3a1a4 U ap.;

— COAEWUCTBOBATH Pa3BUTHUIO KPEATMBHOI'O, KPUTHUECKOTO MBIIIICHHS, TBOPYECKOW NHULIMATHBBI,
CaMOCTOSITEJIbHOCTH.

Jluunocmuvie 3a0avu:

- (opMupoBaThb HMHTEpPEC K IPAKTUYECKOMY IPUMEHEHUIO 3HAaHWH, YMEHUI U HaBBIKOB B
MIOBCEHEBHOM KU3HU U B TaJbHEUIIEM O0yUCHUH;

— MOOMIPATh LEJIeYyCTPEMJIEHHOCTb, YCEpAHEe, HACTOHYMBOCTb, ONTHUMHU3M, TpyzAoiooue,
AKKypaTHOCTb;

— BOCIIUTaTh Y yYaIlIUXCsl CTPEMIICHHE K ITOJIyYEHUIO KaY€CTBEHHOTO 3aKOHUYEHHOTI'O PE3yJIbTaTa;

- MOAJEPKUBATh IPEJCTABICHUE YYAIIUXCS O 3HAYMMOCTH OOIIEYEIOBEYECKUX HPABCTBEHHBIX
LIEHHOCTEH, 100p0oXkKenaTeaIbHOCTH, COTPYAHUYECTBA;

— MPUBUBATH KYJIbTYPY OpraHU3aMK pabOYero Mecra;

— BOCIHTHIBaTh OEPEXIJIMBOCTh M CO3HATEIbHOE OTHOLIEHHWE K BBEPEHHBIM MaTepUaIbHBIM
LIEHHOCTSIM;

— pa3BUThb Yy OOyYaroIIMXCsl YyBCTBA OTBETCTBEHHOCTH, BHYTPEHHEH WHMIMATHBBHI,
CaMOCTOSITEJIBHOCTH, TATH K CAMOCOBEPLICHCTBOBAHHUIO.

1.4 Conep:xanue nporpaMmsl

Paspnen 1. BBenenne B kypc. Texnnka 0e30nmacHoOCTH.

Tema 1.1 Beenenue B kypc «OCHOBBI pa3paOOTKH 3JIEKTPOHHBIX IPOrPaMMHUPYEMBIX YCTPOWUCTB
Ha OCHOBE MUKPOKOHTpOJIIepHOH maTtdopmbl Arduinoy»

Teopusa: 0630p Kypca, ero 1enu 1 3agaun. Mictopust pa3BUTHS 3J€KTPOHUKU. Polb 37I€KTPOHUKH B
coBpeMeHHOM Mupe. MccnenoBatensckas paboTa U TEXHUYECKOE TBOPUYECTBO B 00JIACTH 3JEKTPOHUKU U
IT.

Tema 1.2 TexHuka 6e300acCHOCTH IpU pabOTEe ¢ MUKPOAJIEKTPOHHBIMU KOMIIOHEHTAMHU

Teopua: WHCTPpYKTaX 10 TEXHHUKE O€30MaCHOCTU IMpH paboTe ¢ MHUKPOIIEKTPOHHBIMU
KOMIIOHEHTaMHU

Paznen 2. OO030p coBpeMeHHBIX MHKPOKOHTPOJLIEPHBIX IIaT(opM ajisi ObICTPOro
NPOTOTHNHMPOBAHNS JIEKTPOHHBIX NPOrPAMMHPYEMBIX YCTPOMCTB.

Tewma 2.1 TloHsiTHE ¥ BUIBI COBPEMEHHBIX MUKPOKOHTPOJUIEPHBIX TIIATHOPM.

Teopua: 3HAKOMCTBO C THOHSATHEM M BHJAMHM COBPEMEHHBIX MUKPOKOHTPOJUIEPHBIX IIaT(HOpM:
Arduino, Raspberry. OOGnacTp NpUMEHEHHS] COBPEMEHHBIX MHKPOKOHTPOJUIEPOB. CpaBHuTENbHAS
XapaKTEepUCTHKA Pa3IMYHBIX MHKPOIPOIECCOPHBIX IIaTGopM. 3HAKOMCTBO C BO3MOXKHOCTSIMHU
IPUMEHEHUS MPOTrpaMMHUPYEMbIX MHUKPOKOHTPOJUIEPHBIX IUIATGOPM TMpU  PEIIeHUH Pa3IMYHbIX
IIPAKTUYECKUX 337a4 U B TEXHUYECKOM TBOPYECTBE.

Ilpaxkmuka: Ilpuaymats, IpeICTaBUTh U 3alIUTUTh YCTPOMUCTBO C UCIIOJIB30BAHUEM COBPEMEHHBIX
MHUKPOKOHTPOJUIEPHBIX IIIATPOPM.

Paznen 3. MukpokonTposuiepHas tuiargopma Arduino: HCTOpHUS CO3[aHUs, PA3HOBHIHOCTH,
IpUMEphl UCIOIb30BaHUs. Arduino-COBMECTUMbIE KOMIIOHEHTHI U JATYUKU: BU/IbI, HA3HAYEHHE U CXEMBbl
MOJKJIFOUEHUS

Tema 3.1 MukpokonTtposuiepHas miaatdopma Arduino. Arduino-coBMecTHMBbIE KOMITOHEHTHI M
TATYUKH.

Teopusa: 3HAKOMCTBO C MHKPOKOHTpOJUIEpHOW 1iaTdopmoit Arduino: HMCTOpUS CO3JaHUA,
Pa3HOBHUIHOCTH, 00JIACTh MPUMEHEHHSI, TPUMEPHI IIPOCKTOB C UCIIOJIBb30BaHUEM IIaT()OPMbI, HA3HAYECHHU e
BBIXO/IOB, MPUHIUN pabOThl M MOAKIIOUEHHUS. 3HAKOMCTBO C OCHOBHBIMH BHJaMU KOMIIOHEHTOB U
JIATYUKOB, OAKIIOYaeMBIX K Arduino.

Tewma 3.2 Breadboard u coequHuTeILHBIC POBOAA



Teopusa: 3HaKOMCTBO MakeTHOW Tutatoi Breadboard, Bumbl w TuUmopa3Mepsl, OCOOCHHOCTH
PACIIOJIOKCHU A KOHTAKTHBIX I'PYIIII, IIpaBrUJia MOHTaXa KOMIIOHCHTOB. BI/I,Z[BI COCAUHUTCIIbHBIX ITPOBOAOB,
UCTIONIB3YIONIMXCS B IPOTOTUITUPOBAHUU YCTPOMCTB, OCHOBHBIC KIIEMMBI M Pa3bEeMBI.

Ilpakmuka: CMOHTUPOBAThH IPOBO/IA HA MOHTAXKHOM IIATE TaK, YTOOBI OOECIICUUTD MTPOXOKIACHHE
TOKA COTJIACHO MPECTABICHHBIM 3a/IaHUSIM U OTPaHUYCHUSIM.

Pasnen 4. Auropurm: onpejaejieHue, cocrabieHue, ¢opmbl TnpeacraBieHus. 3bIK
nporpammuposanus C++.

Tema 4.1 Anroputm: onpeenenue, coctTaBiaeHue, GopMbl IPEACTABICHHS

Teopus: 3HaKOMCTBO C AITOPUTMAMU, UX BUAAMH, OCOOCHHOCTBIO MIPE/ICTABICHUS U 3alHCH.

Ilpakmuka: coCTaBUTb JITOPUTM Ha IPENJIOKEHHYIO CUTYallMIO0, IPEICTaBUTh €r0 B Pa3HBIX
BUJIaX, IPEJICTABUTh U 3AlLIUTUTH PE3YJbTaT.

Tema 4.2 A3bik nporpammupoBanust C++

Teopus: 30aKOMCTBO C si3bIKOM C++, 0COOEHHOCTBIO ero peanu3aiuu s Arduino, cHHTaKCHC
A3bIKa, IEPEMEHHBIE, BETBJICHUS, LIMKJIbI, MACCUBBI, IOTHYECKHE ONIEPATOPHI.

Pa3nea 5. IlporpammMupoBanue MEKPOKOHTPOJLIepHBIX iIaTgopm B Arduino IDE.

Tema 5.1 3nakomctBO ¢ Arduino IDE

Teopusa: 3HaKoMCTBO cO cpefod paspaborku Arduino IDE, HacTpoiika OKpyXEHHUS U
uHTepdeiicoB, pabodne 006JacTH, UCTIONB3yEeMbIE TIOPTH, MOHUTOPUHT COSTUHEHUH.

Tema 5.2 I1epBerii ckeTd «Masidok» - HaMMCaHUE, OTIAIKA, 3arpy3ka B Arduino

Ilpakmuka: Hanucath TPOTpPaMMy pPEATH3YIONIYI0 aJITOPUTM padOTHl MasKa, 3aJeiCTBOBaB
BCTPOCHHBIH cBeTO KO Arduino.

Pa3nea 6. PaGora ¢ ana10roBIMH 1 HM(PPOBLIMH JATYMKAMH

Tema 6.1 Ananorossie u nu¢ppossie nopTsl Arduino. /latumnku.

Teopus: 3HAKOMCTBO C aHAJOTOBbIMH W IHU(POBbIME mopTamu Arduino, OTIUYHE U CXOJCTBO,
pacroyio’keHue, MPUHIUIBI paboThl, orpaHudeHus. OO030p HmpuHIUNA pabOThl Pa3IMYHBIX JATYUKOB
COBMECTUMBIX ¢ rutatoi Arduino.

Tema 6.2 [TogkaroueHue U UCHOIb30BAHUE AHATOTOBBIX U IIU(PPOBBIX AATUYUKOB

Teopusa: 3HAKOMCTBO C TIPUHIMIIOM JCWCTBUS M  CIIOCOOAMH TIOIKITIOUEHHS] aHAIOTOBBIX
IaTuYuKoB ((POTOPE3UCTOpP, TEPMOPE3UCTOP, YIbTPA3BYKOBOHM JajdbHOMEp, JaTYMK HAKIOHA, JaTYMK
JUHUH).

Ilpakmuka: nonxiaroueHue M oOpaboTka MH(OPMAIMM aHAJIOTOBBIX JAaTYMKOB. I[ToIKIHOUNTH
(doTope3ncTop, TEPMOPEIUCTOP, YIABTPA3BYKOBOH NaTbHOMED, TATYUK HAKJIOHA, JATYHK JTUHAH U BBIBECTH
UH(OPMALIMIO HA MOHUTOP TOCIJIE0BATEILHOTO MOPTA.

Pa3nea 7. PaGora ¢ Arduino-coBMeCTHMBIMH 3JICKTPOHHBIMH KOMIIOHEHTaMHU

Tema 7.1 ITogkimroueHne 1 UCITOJIHF30BAaHNE CBETOINOIA

Teopua: 3HaKOMCTBO CO CBETOJIMOJIOM M CHOCOOOM €ro MOJKIIYeHHUs. PacueT compoTuBieHus
JUISL TIOJKJIIOYEHHsSI CBETOAMOa. 3HAKOMCTBO C YCTPOWCTBOM M MOJIKJIIOYEHHEM pe3ucTtopa. LlBeToas
MapkupoBka pe3ucropoB. RGB  cunre3 useros. Ilogkmiouenne u u3MeHenue IBeTHocTH RGB
CBETOJINO/1A.

Ilpakmuka: npuaymatb U coOpaTh yCTpOMCTBO mogjatomiee curHansl SOS mpu momouu
ceeronuona. Ilpuaymars U coOpath cBeTWIIBHUK ¢ RGB cBeTommooM ¢ M3MEHSIOMEHCs IIBETHOCTHIO
CBEYCHHSI.

Tema 7.2 IlogkimroueHne U UCIIOIL30BAaHNUE TAKTOBOU KHOIIKHU

Teopusa: 3HaKOMCTBO C TAKTOBOI KHOIKOM U OCOOEHHOCTBIO €€ MOKITIOUEHHS.

Ilpakmuka: npugymatb U coOpaTh YCTPOWCTBO BKJIIOYEHHUS-BBIKIIOYEHUS CBETOAUOA IpU
IIOMOIIX OJHOU KHOIIKU.

Tema 7.3 [loakaroueHUE U UCTIOIB30BAHUE MOTEHIIMOMETPA

Teopua: 3HAKOMCTBO C TPUHIUIIOM pabOThI, OOJIACTHIO MPUMEHEHUS M CXEMOW MOJKIIOUYEHUS
noreHnuomerpa. IlpumeHeHne nmoreHoMeTpa Ui peryJupoBaHusl IPKOCTbIO cBeToauona. IlpuHiun
MIUPOTHO-UMITYIIbcHOU Moy sty (IIIMM). Hudpossie Boixoasl ¢ LHIVM.
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Ilpakmuka: coOpaTb YCTPOICTBO YHpaBIsIOLIee SPKOCTbIO CBEUYEHUS JIBYX CBETOAHOJOB B
npoTuBodase.

Tema 7.4 IloakaroueHUE U UCTIOIB30BAHUE CEPBOMOTOPA

Teopus: 3HAKOMCTBO C CEPBOMOTOPOM, OCOOCHHOCTBHIO €ro MOJKIIOYCHHS M HEOOXOIMMBIMU
OMOIMOTEKaAMH.

Ilpakmuka: npuayMath U coOpaTh YCTPOMCTBO, OTKPBIBAIOIIEE JKATIO3H BO BPEMSI COJTHEYHOUN
MOTOJIbI 32 OKHOM.

Tema 7.5 IToAKIOUEHUE U UCTIOJIB30BAHUE IBUTATENS TOCTOSSHHOTO TOKA

Teopus: 3HAKOMCTBO C YCTPOMCTBOM MNPUHIUIIOM JEHUCTBUS JIBUraTesis MOCTOSIHHOTO TOKa.
3HAKOMCTBO C Pa3JIUYHBIMU CXEMaMU MOJIKIIOUYEHHS U YIPABICHUS IBUTaTENIIMUA ITOCTOSIHHOTO TOKA.

Ilpakmuka: nipuaymMatb U coOpaTh YCTPOMCTBO, YHPABISIIOIIEE BKIOYEHUEM - BBIKIIFOUEHHEM
JBUTATENIS] IOCTOSIHHOTO TOKA C MOMOIIBI0 MOJYJIS pelie.

Tewma 7.6 IloakiroyeHue U UCIOJIb30BAaHUE TPAHIUCTOPA

Teopus: 3HaKOMCTBO MPUHIIUIIOM ACHCTBUS ¢ TpaH3UCTOpoB. Kimaccuduxanus u xapakTepucTUKU
Tpan3ucTopoB. YI'O TpaH3UCTOPOB.

Ilpakmuka: npunymatb U coOpaTh YCTPOHCTBO, YIPABISIONIEE BKIOYCHHEM - BBIKIIOYCHHEM
MUHHUATIOPHOTO BEHTHJISITOPA.

Tema 7.13 Ilonkmtouenue u ucnonbzoBanue LCD-3kpana

Teopus: 3nakomcTBO ¢ LCD-3kxpanoM, 0COOCHHOCTSIME €r0 PabOThI U TIOKITIOYCHHS.

Ilpakmuka: npugymMaTh 1 cOOpaTh NIEKTPOHHBIE YaChl

Tewma 7.7 IlonknrodeHUe U UCIIOJIB30BAaHUE TIOTPYKHOM ITOMIIBI

Teopus: 3HaKOMCTBO C TOTPYXKHOW MOMIION, OCOOEHHOCTBIO €€ PabOThl M BO3MOXHOUM cXxeMou
MOAKITIOYEHUS

Ilpakmuka: npugyMaTh U cOOpaTh YCTPOMCTBO MO MEPEKAYKe BOJBI U3 OJTHOM €MKOCTH B JAPYTYIO,
YCTaHOBUTH IPOU3BOAUTEILHOCT TTOMITBI

Pasnen 8. [IporpammupoBanue ycTpoiicTB Ha onepanuonHoi cucreme Android B MIT App
Inventor. Conpsizkenne Android-cmapTgoHa ¢ MUKPOKOHTPOJLIEPHBIMH YCTPOHCTBAMH

Tewma 8.1 3nakomcTBO co cpenoii pazpadorku MIT App Inventor

Teopusa: 3HaKOMCTBO CO CpeJloi pa3paboOTKu

Ilpakmuka: npuaymats 1 paszpabotarts nprioxenue it Android tenedona.

Tema 8.2 Comnpsikenune Android-cmapTdoHa ¢ MUKPOKOHTPOJUIEPHBIMH ycTpoiicTBamu. OOMeH
nanHbIMu yepe3 Bluetooth

Teopus: 3nakoMcTBO ¢ Bluetooth, ocoOenHOCTH compshkeHUs yeTporcTB uepe3 Bluetooth, crmoco6
oOMeHa J1TaHHbIMH.

Ipaxmuxka: npunaymats 1 pa3paboTaTh MPUIIOKEHUE ToNydarolee nanabie ¢ Android tenedona
U Tiepeiaroliee Ha MUKPOKOHTPOJUIEPHOE YCTPOUCTBO.

Tema 8.3 YnpaBieHue MUKpOKOHTPOJJIEPHBIM ycTpoiicTBoM uepe3 Bluetooth

Teopus: 3HAKOMCTBO C OCOOCHHOCTSIMH  YIIPABJICHUS MHKPOKOHTPOJUIEPHBIMH YCTPOWCTBAMHU
gyepes Bluetooth.

Ilpakmuka: npugymaTh U coOpaTh YCTPOMCTBO, MO3BOJISOLIEE uHepe3 Tene(oH MOCpeaCTBOM
Bluetooth ympaBisATh sIpKOCTBIO CBeUeHHUS CBeToAHOAa. Pa3paborarh npuiiokeHHe A yIpaBlIEHUS
SPKOCTBIO CBeUeHUs cBeToanoa B cpene MIT App Inventor.

Tema 8.4 Pemenne keiica «YMHBIA JJOM)

Ilpakmuka: 103HaKOMUThCS U TexHoJyorueil 10T (nHTepHeT Bemiel) U KOHLENIUEH YMHBIM TOM.
PaccMoTpeTs BO3MOKHOCTH NpUMeHeHHs IuiaThl Arduin0 M M3yYeHHBIX DJEMEHTOB M JaTYMKOB JIJIS
peau3aym IEMEHTOB YMHOTO JoMa. [IpuayMaTs cucteMy aBTOMaTH3aIMA YMHOTO JIOMa, pa3paboTaTh
NPUHIUIHAIBHYIO 3JIEKTPUYECKYI0 cXeMy M coOpath 1enb. Pa3paboTare anroputM ¢GpyHKIMOHUPOBAHUS
9JIEMEHTOB YMHOIO JIOMa M HamucaTh mHporpaMmy Ha sizbike CH++. Jlns ympaBieHHsl YCTpOWCTBaMM
«yMHOTO omMa» depe3 Bluetooth paszpaborats MobunbHOE mpuiioxkenue B cpeae MIT App Inventor u
YCTaHOBHUTH €T0 Ha TesneoHe. 3aluTUTh padoTy.
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1.5 YueOubIii mjian

Ne H Koa-Bo, 4 d)opMa
o/ aMMeHOBaHMe pa3jesia, TeMa peero | mpaxrka | Teopms | ATTECTAINN
Pa3znea 1. BBenenue B kypc. Texnuka 6e3onacHocT 2 2
1 | Tema 1.1 Beenenue B kypc «OCHOBBI pa3pabOTKu BxoxHoe
3JIEKTPOHHBIX MPOTrPaMMHUPYEMBIX YCTPOICTB Ha 1 ) 1 TECTHPOBaHUC
OCHOBE  MHUKPOKOHTPOJUIEPHOH  mIaT(opmbl
Arduinoy
2 | Tema 1.2 TexHuka Oe3omacHocTu npu pabote ¢ 1 i 1 Ompoc
MHUKPOIJIEKTPOHHBIMU KOMIIOHEHTAMHU
Paznen 2. 00630p COBpPEeMEHHBIX
MHKPOKOHTPOJUIEPHBIX IWIaTGopM s OBICTPOro 2 1 1
NPOTOTHUIIMPOBAHUSA 3JIEKTPOHHBIX
NMPOrpaMMHPYEMbIX YCTPOHCTB.
4 | Tema 2.1 Ilonatue u BHUIBl COBPEMEHHBIX Ompoc
MUKpPOKOHTpOJUIEpHBIX  Iutatdopm. ['eHeparus 2 1 1
uaeu YCTpOICTBa c HCII0JIb30BaHUEM
MUKPOKOHTPOJUIEPHOH MIaT(OpMBI U e€ 3anuTa
Pazngen 3. MukpokoHTpoJLIepHas miaTgopma
Arduino: ucropusi co3qanus, pa3HOBHIHOCTH, 2 1 1
NPUMeEPbI HCNOJIb30BAHNS.
5 | Tema 3.1 MukpokoHTpoisiepHas IIaTdpopma Ompoc
Arduino. Arduin0-coBMecTUMbIE KOMIIOHEHTHI U 1 - 1
JATYHUKH.
6 | Tema 3.2 Breadboard u coeuHUTENbHBIE TPOBOIA 1 1 - Onpoc
Pa3nen 4. Anropurm: onpenesieHne, COCTaBJICHHE,
(¢opmbl npeacrapiieHus. A3bIk NPOrpaMMHupPOBAHUA 4 1 3
C++.
8 | Tema 4.1 Anroputm: ornpejesieHre, COCTaBICHUE, 5 1 1 Ompoc
(hopMBbI IpeicTaBIeHUs
9 | Tema 4.2 A3bik nporpammupoBanust C++ 5 ) 2 Urpa -
BUKTOPHUHA
Paspnean S. IIporpamMupoBanue 2 1 1
MHKPOKOHTpOJIepHbIX IaTgopm B Arduino IDE.
10 | Tema 5.1 3maxkomctso ¢ Arduino IDE 1 - 1 orpoc
11 | Tema 5.2 IlepBblii ckeTd «Masidok» - HallMCaHUE, 1 1 i [TpakTHdeckas
oTiajika, 3arpyska B Arduino pabora
Paznen 6. Pabora ¢ aHAJIOrOBHIMH M LHHM(PPOBBIMH 4 1 3
AATYUKAMH
12 | Tema 6.1 AmnHanoroBble U IU(PPOBbIE MOPTHI 9 5 Ormpoc
Arduino. Jlaruuku.
13 | Tema 6.2 IloaxiroueHrE U UCIIOIBL30BAHNE 9 1 1 IMpakTryeckas
aHAJIOTOBBIX U IIU(POBBIX JATYUKOB pabora
Pa3nen 7. PaGora ¢ Arduino-coBMecTHMBIMU 14 7 7
3JIEKTPOHHBIMH KOMIIOHEHTAMM
15 | Tema 7.1 [IlogkimroueHne U HCHOJIL30BaHHUE 2 1 1 IMpakTuueckas
ceeronuona 1 RGB ceroauona pabora, onpoc
17 | Tema 7.2 TIlogkiroueHWe U HCHOIL30BaHHUE 2 1 1 IMpakTuueckas
TaKTOBOM KHOIIKHU pabota, omnpoc
18 | Tema 7.3 IlogkiroueHue U HCHOIL30BaHHUE 2 1 1 IMpakTuueckas
IIOTEHIIMOMETpPaA pabora, onpoc
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20 | Tema 7.4 [IlogkiroyeHHe ¢ UCIHOJIb30BaHUE 2 1 1 IMpakTuueckas
CEepBOMOTOPA pabora, omnpoc

23 | Tema 7.5 IlogkiroyeHue ¢ UCIHOJIb30BaHUE 2 1 1 IMpakTrueckas
TPaH3KUCTOpA pabota, ompoc

24 | Tema 7.6 IlogkiroyeHue ¢ UCIHOJIb30BaHUE 2 1 1 IMpakTrueckas
JBUTATENA MIOCTOIHHOTO TOKA pabora, onpoc

27 | Tema 7.7 Tlopkmouenue u ucnosnbzoBanue LCD- 2 1 1 IMpakTrueckas
JKpaHa pabora, onpoc

Pa3znea 8. [IporpammupoBaHue yCTpoOiicTB Ha

onepanuoHHoii cucreme Android B MIT App 6 4 5

Inventor. Conpsizkenue Android-cmaprdgona ¢
MHKPOKOHTPOJLIEPHBIMH YCTPOiCTBAMH

29 | Tema 8.1 3nakomMcTBO co cpenoit pazpadorku MIT 2 1 1 [TpakTHueckas
App Inventor pabora, orpoc
30 | Tema 8.2 YpaBieHue MUKPOKOHTPOJIEPHBIM 9 1 1 [IpakTHyeckast
ycTpoiicTBoM uepe3 Bluetooth paboTa, orpoc

31 | Tema 8.3 Pemenue xetica « Y MHBIH TOM» 3amura
eIlICHUs Kekca,

2 2 i ’ HTOTOBOE
TECTHPOBAHHE

Hroro 36 16 20

1.6 Il.nanupyembie pe3yJibTAThI

Jluunocmuvie pesyibmamol:

— MIOHMMaHUE aKTYaJIbHOCTH MEPCIEKTUB Pa3BUTUS U BO3MOXKHOCTEN PUMEHEHUS YTPOMCTB;

— (QopMHupoBaHME OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroImuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHIO CPeICTBAMH HH(POPMALIMOHHBIX TEXHOJIOTHIA;

— (opmupoBaHUE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS MH(POPMALMOHHBIX TEXHOJOTHMM W MOTHMBALMM K H3YYCHHMIO B JajbHEHIIEM IpEeIMETOB
TEXHUUYECKOTO IUKJIa;

— Pa3BUTHE OIBITA YYaCTUS B COLUAIBHO 3HAUYMMBIX IIPOEKTAX, NOBBILIEHUE YPOBHS CAMOOLIEHKH
Oyiaroapsi peain30BaHHBIM MIPOEKTaM;

— (opMHUpOBaHME YHHMBEPCAJIbHBIX CIIOCOOOB MBICIUTENBHOW JEATEIBbHOCTH (a0CTpaKTHO-
JIOTUYECKOT0 MBIIUIEHUS, MaMATH, BHHUMAHMS, TBOPYECKOIO BOOOpaXKEHHs, YMEHHS MPOU3BOAMUTH
JIOTUYECKHE ONEPALUN);

— (QopmMupoBaHue€ KOMMYHUKATUBHON KOMIIETEHIMM B OOIIEHUH M COTPYIHUYECTBE CO
CBEpCTHHKAMHU B Ipoliecce 00pa3oBaTeabHOM, yueOHO-HCCIeI0BATENbCKON 1 MPOEKTHOMN 1EATEIbHOCTH;

— YCBOEHHE NMpaBUJ MHIMBUIYaJbHOTO U KOJJIEKTUBHOTO O€30M1acHOTO MOBEACHUS MpU paboTe ¢
KOMITbIOTEPHON ¥ MOOMIJIBHOM TEXHUKOI;

— TOTOBHOCThH K IMOBBIIIEHUIO CBOETO O0pa30BATEIbHOTO YPOBHS M MPOJOHKEHHUIO OOYYEHHS C
UCIIOJIb30BAaHUEM CPEJCTB U METOA0B MH(POPMATUKU M COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH.

Memanpeomemnvie peyriomamuol.

— (popMHpOBaHUE YMEHUSI OPUEHTUPOBATHCS B CHCTEME 3HAHUM;

— (opmupoBanue npuéMoB paboThl ¢ UHGpOpMalUed, MPeICTaBICHHOW B pPa3IMYHOU (opme
(Tabmuisl, rpaduKK, PUCYHKHU U T. J1.), HA pa3IHMYHbIX HocuTenax (kaurh, Matepuer, CD, nepuoanueckue
W3JIaHus U T. 11.);

— (dopmupoBaHue yMeHHS WH3IaraTh MBICTU B UYETKOH JIOTHYECKOW IOCIIeIOBATEILHOCTH,
AQHAJIN3UPOBATh CUTYAlLMIO, OTCTAMBATH CBOIO TOYKY 3PCHMS, CAMOCTOATEIBHO HAXOAWUTH OTBETHI HA
BOIIPOCHI ITyTEM JIOTUYECKUX PACCYKICHUH;

— ()opMHPOBAHNE HABBIKOB BEICHUS NIPOEKTA, MPOSBICHHE KOMIIETEHIIMH B BOIIPOCAX, CBA3aHHBIX
C TeMOW MpoeKTa, BHIOOp Haumbonee 3(P(GEKTUBHBIX PELICHUH 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;
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— BJIAJICHUE YMECHHUSIMH CAMOCTOATEIBHO IIJIAHUPOBATh IIyTH JOCTVIKCHMS ILI€JIEH, B TOM YHUCIIE H
aJIbTEPHATUBHBIC, COOTHOCUTH CBOU JEHCTBHUS C IUNIAHUPYEMBIMU PE3yJIbTaTaMHU, OCYILECTBIIATh KOHTPOJIb
U KOPPEKTUPOBKY ACUCTBHHA B COOTBETCTBUHU C M3MEHSIOLICHCS CUTyallMEeH; OLICHUBATh IPaBUIIBHOCTH
BBINOJIHEHHSI YUEOHBIX 3a71ay;

— Pa3BUTHE KOMMYHUKATUBHBIX YMEHHMI W OBIAJCHUE ONBITOM MEKINYHOCTHOW KOMMYHMKAIL[UU
(BemeHHe AMCKYCCHH, paboTa B IPYIIax, BEICTYIICHHE C COOOIEHUSMH U T. 1.)

- (hopMupoBaHKE HABBIKOB IIyOJUYHOTO BBICTYIICHUS, IPEICTABICHUS

lIpeomemnvle pe3ynomamei:

— U3Y4YUTh YCTPOWCTBO, MPHUHLMII PabOTHl U O0JIACTH MPUMEHEHHS allapaTHO-IPOrpaMMHBIX
cpeactB Arduino i mOCTPOSHHS U IPOTOTHIIMPOBAHUS MPOCTBIX CUCTEM, MOJICIICH M DKCIIEPUMEHTOB B
00JacTH PIEKTPOHUKH, ABTOMATUKU U POOOTOTEXHUKH.

— U3YyYUTh OCHOBBI TIOCTPOCHUS AITOPUTMOB M X (POPMATH3AINH C TIOMOIIBIO S3bIKa OJIOK-CXEM;

— TOJyYUTh HABBIKK MIPOrpaMMHUPOBAHUS MUKPOKOHTPOJIEPOB Ha si3bike C++ B cpeae Arduino

IDE;

— H3YYUTh YCTPOWCTBO M NPUHIMI JAEHCTBHUS HCIIOJHUTEIBHBIX MEXaHU3MOB, 3JEKTPOHHBIX
KOMITOHEHTOB, AHAJIOTOBBIX W IHU(POBBIX JATYNKOB, COBMECTUMBIX C MHKPOKOHTPOJLICPHOU
miaTdopmoii Arduino;

—  OBJIQACTH MPAKTHUYECKUMH HABBIKAMH MOJKIIOUYECHHUS HTaTYMKOB K MHUKPOKOHTPOJUICPHOMH
w1aTopMe U NOJIY4YEHUs JaHHBIX ¢ HUX JJIS JanbHelel o0paboTKy;

— MOJIyYUTh HaBBIKU MPOEKTUPOBAHUS HIEKTPOHHBIX CXEM;

— H3Y4YUTh IPaBUJIA M MOJIYYUTh HAaBBIKM 0O€30MacHOl pabOThl C KOMIIOHEHTaMM 3JIEKTPOHHOM
TEXHUKH;

— H3YYUTh OCHOBBI 3JIEKTPOHHON TEXHUKHU U CXEMOTEXHUKH.

K xonyy obyuenus ooyuarowuecs

byoym 3nams:

—  KJIIOYEBBIC TIOHATHSA DIEKTPOTEXHHKH U JJIGKTPOHHOW TEXHHWKH (HAmpsDKeHHE, TOK,
COIIPOTHUBIIEHUE, MOILITHOCTb, HIEKTPHUUECKasi EMKOCTb, HHAYKTUBHOCTb, HOJTYIPOBOJIHUKH H T.JI.).

— CHHTAKCHC $3bIKa MPOrPAaMMHPOBAHUS MUKPOTIPOLIECCOPHOH TiaThl C++;

— OCHOBHBI€ QJITOPUTMBI JUIs1 IPOTpaMMHUPOBAaHUSI MUKPOIIPOLIECCOPHOM 1aThl Arduino.

— YCTPOMCTBO M MPUHIMUI JCHCTBUS ~ MHUKpPOMNPOIECCOPHOM miaThl Arduino, 3J€KTPOHHBIX
KOMITOHEHTOB , Pa3JIMYHBIX JaTYNKOB U UCHIOJIHUTEIBHBIX MEXaHU3MOB;

— OCHOBHBIE JTambl pPa3BUTUS TPOEKTA, METOJBI TEHEpaluh WAEeH M TPOBEPKH HIeH Ha
BO3MOXHOCTh pealTu3allii, TEXHUUECKUE CpesICTBa I 00ecrieueHUsl KOMaH/IHOW paboThI;

— Oe3omacHble TPUEMBI PadOTHI ¢ AIIEKTPOHHBIMU  yCTPOMCTBaMHU, KOMITBIOTEPAMH,
UHCTPYMEHTaMHU.

byoym ymemy:

— HCIONB30BaTh AJIEKTPOHHBIE YCTPOMCTBA, pa3paldaThIBaTh AJIEKTPOHHBIE CXEMBbI, 0E30I11acHO
MOJIKJIIOUATh 3JIEKTPOHHBIE KOMIIOHEHTHI;

— MpOrpaMMHPOBaTh MUKPOKOHTpPOJUIEpHBIE MIaTdhopM Ha si3bike C++;

— COCTaBIATh aJITOPUTM pPAaOOTHI 3INEKTPOHHBIX YCTPOWCTB M aBTOMATHU3MPOBAHHBIX CHCTEM,
MUCaTh KOJl IPOrpaMMBbl COTJIACHO aJITOPUTMY;

— paszpabaTrbIBaTh NPUIOKEHUs I onepanonHoi cuctemsl Android B cpene MIT Applnventor;

— MOJIETTUPOBATh U CUMYJIUPOBATh PabOTy 2IEeKTPOHHBIX cxeM B online-cepBuc TinkerCAD.

— apryMEHTHUPOBAHHO OTCTAaWBATh CBOIO TOUKY 3PEHHUS;

— MCKaTh MHPOPMAINIO B CBOOOJIHBIX HCTOUHUKAX U CTPYKTYPUPOBATH €€.

Y obyuarowuxca 6yoym cpopmuposanvi:

— HaBBIKHM MPOEKTHOMN AESATEIbHOCTH;

— 0a30BBIC HABBIKU MPE3EHTALIUU U 3aLUTHI IIPOCKTOB;

— HaBBIKM OpPraHU3aliu COOCTBEHHOW yueOHOMU JesITeNbHOCTH;

— HaBBIKM CaMOCTOSATENBHOTO TIOHMCKa WH(GOpPMAlUK, HCIOIb30BaHUSA TEXHUYECKOH U
HOPMAaTUBHOM TOKYMEHTAI1H.
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE-%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE-%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D1%82%D0%B8%D0%BF%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0

Pa3nes 2. Kommniekce opraHu3aliioHHO-NIeJarOrH4ecKux ycJI0BHi

2.1 KasieniapHblii yueOHbIN rpapuk

I'on Bcero yueOHbIX Hesesb Kosnun4yectBo yueOHbIX Pexum 3aHATHH
o0yueHust 4acoB
2023-2024 18 36 1 pa3 B Henento mo 2 yaca

2.2 YciaoBus peaju3anuy NporpaMMbl

MarepuajibHO-TeXHHYECKOe 0O0ecredeHue:

3aHATHSL TPOBOJAATCA B CBETJIOM IIOMELIEHUMHM C XOpouled BeHTwisAuued. s mpoayKTUBHOM
paboThI C MPOEKTOPOM HCIIOJIB3YETCSl 30HAIBHOE OCBELICHNE ayAUTOPUH. DKPaH MPOEKTOpa 3aTEMHEH, a
paboune MecTa yYeHHUKOB JJOCTAaTOYHO OCBEILIEHBI.

HaumenoBanue Kon-Bo (u3 pacuera Ha 14 yuamnuxcs), mrT.

IIpogpunvroe ob6opyoosanue:

Monurop 14
MoHuTOp [T TTpEeroiaBaTes 1
CucreMHbIit 010K 14
CucTteMHbIH GJIOK /17151 TpenoaaBaTeis 1
KommnsrorepHas Mbllb 15
KnaBuarypa 15

— oOpazoBaTenbHbIN HAOOp st 00ydeHUs npuKiIagHomy | 14
nporpammupoBanuio Ha C++ ("Ammnepka")

[TorpysxHas mommna ¢ TpyOKoit 10

IIpezenmayuonnoe obopyoosanue:

MoHO06104HOE UHTEPAaKTUBHOE YCTPOICTBO 1

Ilpoecpammmnoe obecneyenue

OneparnuonHast cucrema (Windows)

OducnHoe mporpammHoOe oOecriedeHue

[Iporpammuoe obecnieuenue ArduinolD

Bcnomoezamenvuoe 060py006(lH1/l€ u akceccyapul.

KoBpuku 1151 KOMITBIOTEPHOU MBITITH 14
Mebeny:
Jlocka uHTEpaKkTUBHAs 1
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Cron yueOHbIit 1151 pazmenienus [TK 14
Cryn st oOyvaromierocs 14
Cron ans yuurens 1
Kpecno yuntens CH-799 1
[xad mist xpaneHuss 000PyIOBaHUSI 3aKPBITHIH 1
Kopsuna nns mycopa 1

HNudopmanunonHoe odecnevenme:

Jdns  peammzanuu  oOuiepa3BuBaronieid  mporpamMmbel  «IIpoekTHas — JeATENBHOCTH B
MH(POPMALMOHHBIX TEXHOJIOTUAX» HCIIOJIb3YIOTCS CIEIYIOIUE MaTepUabl:

- IMIAKTHYECKUE MaTepUabl;

- METOAMYECKHE MaTepHallbl;

- (oTo-MaTepuabl;

- UHTEPHET UCTOYHUKHU.

Kanposoe o6ecnieuenue

JUis peainzaluy MPOrpaMMbl MPUBJIEKAIOTCSA IENAaroru, MMele NpopuIbHOE TEXHUYECKOe
oOpa3oBaHue ¢ MpodecCHOHAIBHON MEPernoAroTOBKOM B OO0JIACTH TMEAArOTUKH WA TIeIarorduecKue
pabOTHUKH, MPOIIEIINE KypChl OBBIIIEHUS KBAIN(UKALIUH 110 TAHHOMY HallpaBJICHUIO.

- TpeboBaHus K OOpa30BaHUIO M OOYYEHHUIO — BBICIIEE WM CpelHee NPo(ecCHOHATBHOE
o0pa3oBaHue, WIH YCIEUIHOE MPOXOXKACHUE 00YUaIOIUMKCS TPOMEXYTOUHOM aTTeCTallud HE MEHEe YeM
3a nBa roga oOydeHHMs 1O OOpa30BaTEIbHBIM MNPOTPAMMaM, COOTBETCTBYIOIIUM IOMOJHUTEIHHBIM
00111e00pa30BaTeIbHBIM o0111epa3BUBAIOILIUM porpaMmanm, peanr3yeMbIM YUpEXIEHUEM
JIOTIOJTHUTEIBHOTO 00pa30BaHMUs;

- 0coOble YCIIOBHSI JIOMyCKa K paboTe — yCHEIIHOE MTPOX0XKIEHHE €KETOJHBIX KYPCOB MOBBIILICHHS
KBAJTM(HUKAIMN; TPOXOXKICHHE OO0S3aTENbHBIX TMPEABAPUTEIBHBIX W MEPUOTUYESCKAX METUIIMHCKUX
OCMOTPOB; OTCYTCTBUE OIpaHUUYEHHH Ha 3aHATHE MeJarorn4ecKoil 1esTeIbHOCThIO;

- HEOOXOJMMBIE yMEHUS —  OCYHIECTBISATH  JIEATENFHOCTh TI0  JIOMOJHHUTEIHHON
o01m1eo0pa3oBaTesIbHOM 00IEepa3BUBAIOIIEH pOorpaMMe; CO34aBaTh YCIOBHS JAJIS YCIEHIHOTO OCBOCHMS
00y4JaromMMHUCS TMPOTPaMMbl; yCTaHABIMBAaTH M HUCIOJNB30BATh HA 3aHATHAX IENarOrMYecKH
000CHOBaHHbIE (POPMBI, METOJIBI U TEXHOJIOTUH; TOTOBUTh OOy4arOIUMXCSd K y4acTHUIO B KOHKypcax M
MEpOTPHUATHIX TEXHUYECKOW HAIMPABICHHOCTH JIOTIOJIHUTEIHFHOTO 00pa30BaHUs; aHAIW3UPOBAThH
pe3yibTaThl 00pa30BaTENbHON AEeSITENbHOCTH; H3(PPEKTUBHO B3aUMOICHCTBOBATD C KOJUIEKTUBOM;

- HeoOXOJQuMble 3HAHUS — HOPMAaTHUBHO-IIpaBoBasl 0a3za B oOyiacTu OOpa3oBaHMs; TEXHUKH U
npreMbl OOIIEHNUs, BOBJICUEHUS B I€ATEIIbHOCTh; IPUHIIUIBI U PUEMBI IPEACTABICHUS JONOIHUTEIbHOM
o0mieo06pa3oBaTeabHOM 001IEepa3BUBAIOLIEH TPOTrpaMMBbl.

2.3 ®opma aTrTecTauMu

IIporpaMMoil mpeaycCMOTpPEHBI CIEAYIOIINE BUIbI KOHTPOJIS.

Bxoomnoii  konmponvs MpoBOAUTCA B NEpBble JHU oOyueHus Ojoka B (opme TeCTUpPOBAHMS C
IEJIBIO OTIPENIEIEHUs] YPOBHS Pa3BUTHUS O0YUAIOLIUXCS, UX TEXHUYECKHX M TBOPUYECKUX CIIOCOOHOCTEH.

Texywuii konmpons TIPOBOJUTCS B CIEAYIOIUX (opMax: OMpoc, BUKTOPUHBI, UTPOBBIE (HOPMBI,
KOMIIBIOTEPHOE TECTUPOBAHME, PELLIEHUE U 3alllUTa KEWCOB, BBIIIOJHEHUE IPAKTUYECKUX 3aJaHUM.

Ammecmayus no umo2am 0ceoeHUs. NPOSPaAmMMbl IPOBOIUTCS B (hOpME TECTUPOBAHUS U PELLICHMUS
U 3alIUThl UHAMBUAYAJILHOTO (rpynIoBoro) keca. Ilpu 3ToM 00s3aTenbHO opraHusyercs 00CyKIeHHE C
00y4aroIyMUCs TOCTOMHCTB M HEJOCTATKOB IPEAJIOKEHHOIO PELIeHus Kelica.

OneHka MHIUBUAYAIBHBIX OOpa30BaTEIbHBIX JOCTHKEHUN OOYUYarOMIMXCS BEAETCS «METOJOM
CJIOKEHUS», NPH KOTOPOM (PUKCHpYETCsl JOCTH)KEHHE OIOPHOTO YPOBHS M €ro INpeBbIIIEHHE. OJTO
MO3BOJISIET TMOOMIPATH TPOJBIXKEHUS OOYYaIOIIUXCs, BBICTPAaWBaTh HHIUBUAYAJIbHBIC TPAEKTOPUHU
JIBYDKEHUS ¢ yY4ETOM 30HBI OJIMKANWIIEro pa3BUTHA.
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[Ipu olICHWBAaHWM JTOCTHKECHUH TUTAHUPYEMBIX PE3YJIbTaTOB MCIOJB3YIOTCS CIACAYIONIHE (hOPMBI,
METO/IbI U BUJIBI OI[CHKHU:

- KeHChI (MPOEKTHI), ATTECTAIHS 110 UTOraM OCBOCHHS IMPOTrPaMMbl — IIPOBOJIUTCS 110 OKOHYAHHUIO
o0yuyeHHs (IeKaOpb) M MO3BOJSET OLEHUTh YPOBEHb PE3YJIbTaTHBHOCTH OCBOCHHUS MPOrPAMMBI 3a BECh
nepuosi OOydYeHHs.IpaKTHYeCKue padoThl ()11 MPOMEKYTOYHOIO H  HMTOTOBOTO  OLICHWBAHUS
oOyyJaromxcs);

- TecThl (000OIIaroIIee 3aHATHE TI0 3aBEPIIICHUIO PA3/IEIOB M [0 UTOTaM rojia);

- aHaJIK3 ACSITETbHOCTH 00YYAIOMINXCS IO KPUTEPHUSIM (711 IPOMEKYTOYHOTO OI[CHUBAHUS).

2.4 OneHOYHbIC MATEPHAJIBI

ATTecTanus o UTOraM OCBOCHHUS MporpamMmbl ocymiectisiercs mo 100 GanbHOM 1miKase, KoTopas
IIEPEBOJIUTCS B OJIUH U3 YPOBHEW OCBOEHMsI 00pa30BaTEIIbHOM IPOrpaMMBbl COTIACHO TAaOJIUIIE:

HadpaHnHnble 6a/11bI YpoBeHb ocBoeHH S
0-49 Huskui
50-79 Cpennuit
80-100 Bricokuii

Onucanue KpUTEpPUEB:

«BbICOKULL YypOGeHby - OOYYaIOIIMNCA CaMOCTOATENbHO BBIIOJIHAET BCE 3aJayd HA BBICOKOM
ypOBHE, ero paboTa OTIMYAEeTCs OPUTMHAIBHOCTBIO HJI€H, IPAMOTHBIM HCIIOJIHEHHUEM U TBOPYECKUM
HOJXOJIOM.

«CcpeOdHull ypoeeHby - OOYUAIOIIMNCS CIIPABIAETCS C MOCTABJICHHBIMU IE€pe]l HUM 3a/ladyaMu, HO
npuberaeT K MOMOIIY penojasarens. PaboTa BbINOIHEHA, HO €CTh HE3HAYUTEIBHbBIE OITHOKH.

«HU3KULL YpoBeHby - OOYYaIOLIUiiCs BBHIMONHAET 33/Ja4d, HO Jenaer rpyOsle omumOku. s
3aBepuIeHHs paboThl HE00X01MMa OCTOSIHHAS TIOMOILb IIPETIOAABATES.

2.5 MeToan4yecKkne MaTepHaJIbl

Metoabl 00y4eHus:

B obpa3oBarenbHOM mpoliecce MCHONb3YIOTCS CIEAYIOLIMEe METOJbl: KeHC-MeTOJbl, CIOBECHbBIE
(Gecena, ompoc W T. 1.), METOJ TPOOJIEMHOTO HW3JIOKEHUS (MMOCTAHOBKA MPOOJIEMBI M pEIICHHE €&
CaMOCTOSITENILHO WJIHM TPYIION), HArTsSAHbIE (JeMOHCTpalus cxeM, Tadnuil, nHporpaduku, mpe3eHTann
U T. 1.), IpaKTHYecKue (TMPaKTHUECKUE 3aJaHWs, aHAIW3 W pelIeHHe MPOOJEMHBIX CHUTYyalui, TMOKas3
yUUTEIEeM FOTOBOW MOJENH U T. 1.), METO IPOEKTOB.

dopma opranu3anum y4eGHOro npoiuecca:

Y4eOHbIii TpoIecC MPOUCXOAUT B TPYIINOBOM (opMe, MPH pealu3alud MPOTpamMMbl C
NpPUMEHEHHEM JINCTAaHIIMOHHBIX TEXHOJOTHH — TEpPCOHATBHON ¢opMe, MaTepuaibsl Kypca OyayT
pa3MelleHbl B BUPTYaIbHOM oOyuarorie cpeze.

Dopmul opeanuzayuu y4ebHo20 3aHAMUA.

[To3HnaBaTenbHble 3a7aud, y4eOHbIE JHUCKYCCHH, CO3JaHUE CHUTYyallid HOBU3HBI, CHUTYallUH
rapaHTHPOBAHHOTO yCIeXa, JIEKIIUU, MACTEeP-KIIaCCHI.

Obpa3zoeamenvhbvie MEXHONOUU:

B o6pa3zoBarenbHOM mpoliecce UCHOIb3YIOTCS TEXHOJIOTUHU: TEXHOJOTHS TPYNIIOBOro oOydyeHHs,
TEXHOJIOTUSI KOJUIEKTUBHOTO B3aUMOOOYUYEHHsI, TEXHOJOTHS MOIYJIBHOTO OOYYEHHUsS, TEXHOIIOTHUS
pa3BUBAOIIEr0 OOYYEHHs, TEXHOJIOTHUsS NPOOIEMHOTr0 OOYYEeHHs, TEXHOJOTHS TUCTAHIIMOHHOTO
0o0y4YeHHsl, TEXHOJOTHSI HCCIEIOBATEIbCKON AESITETbHOCTH, TEXHOJOTHS pPELICHUS H300peTaTeNbCKUX
3a/1a4, TEXHOJIOTHS KOJUICKTUBHOM TBOPUYECKOH JIeATETHHOCTH.

Jluoakmuueckue mamepuansi:

JlunakTrueckuid MaTtepuan MOAOUpaeTcs M CUCTEMATH3UPYETCS B COOTBETCTBUU C YUCOHBIM
miaHoM (M0 KaXJOW TeMe), BO3PACTHBIMH M TICMXOJOTHYECKUMH OCOOCHHOCTAMH OOYyYaroOIIUXCs,
YPOBHEM X PA3BUTHUS U CIIOCOOHOCTSIMH.
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Jlnst  oOecrieyeHUs] HArTSAHOCTH W JIOCTYITHOCTH HM3y4aeMOro MaTepualia HCHOJIb3YIOTCS
HaTJISITHBIC TTOCOOHSI CTIEAYIONINX BU/IOB:
— 00BEMHBIN (MaKeThl M MYJISIKHU, 00pa31bl U3ICTHN);
— CXEMaTHUYEeCKUI MM CUMBOJIUYECKHH (TaOIUIIbI, CXEMBI, PUCYHKH, YEPTEXKH, A0JIOHBI U T.I1.).

2.6 BocnuraTeabHbIii KOMIIOHEHT

ObpazoBarenbHas mnporpamma ««OCHOBBI pa3pabOTKU  3JEKTPOHHBIX MPOrPAMMHUPYEMBIX
YCTPOMCTB Ha OCHOBE MHUKPOKOHTPOJUIEpHOH 1uardopmel  Arduinoy (BBOZIHBIN  YpOBEHB)
IpelycCMaTPUBAET BOCHUTATENbHYIO LIeJb - (OPMUPOBAHHE y OOYYaIOIIUXCS TyXOBHO-HPABCTBEHHBIX
[IEHHOCTEH, CIIOCOOHOCTH K OCYILECTBJIICEHHUIO OTBETCTBEHHOTO BHIOOpAa COOCTBEHHOW WHAMBUIYAIbHOM
00pa3oBaTeNbHOI TPACKTOPUH, CIIOCOOHOCTH K YCTEIIHOM colain3aiuy B 0OLIECTBe.

JIOCTIDKEHHIO TMOCTABJICHHOM M€ BOCHUTAHUS OyIeT CIocOOCTBOBATH PELICHHE CIIECAYIOIIMX
OCHOBHBIX 3a0aY.

- TOJNICP)KUBAaTh WM DPA3BUBATh TPAAHMIHU YIPEKIACHHUS, KOJUICKTUBHBIC TBOpYCCKUE (HOPMBI
JESTENIbHOCTH, PEan30BaTh IMYHOCTHBIE BO3MOXKHOCTH KitoueBbix nein I'bY 1O JHOTT, dopmuposats
y 00y4aronuxcs 4yBCTBO COJIMIAPHOCTU U MPUHAIIEKHOCTH K 00pa30BaTEIIbHOMY YUPEXKIECHUIO;

- pealu30BBIBATh BOCHHUTATEIbHBIA MOTEHIMANT 0011e00pa3oBaTeNbHBIX O00IIEepPa3BUBAIOLINX
POTPaMM U BO3MOXKHOCTH y4eOHOTO 3aHATHUS U APYTHX (GOopM 00pa3oBaTeIbHBIX COOBITHIA,

- pa3BUBaTh COLIMAJILHOE MApTHEPCTBO KaK OJUH U3 CIOCOOOB AOCTIKEHHUS 3()(PEKTUBHOCTH
BocniutarenbHou nearensHocty B ['BY IO JIOTT;

- OpraHu30BBIBaTH PA0OTY C CEMBAMU OOYyYaIOUIUXCS, UX POAUTENSIMH WU 3aKOHHBIMU
NPEJCTaBUTEIISIMU, aKTHBHO WX BKJIFOYATh B 00pa30BaTENbHBIN MPOLECC, COACHCTBOBATH (HOPMUPOBAHHIO
MO3ULIMH COIO3HUKOB B PELIEHUU BOCIIUTATEIbHBIX 33/1a4;

-  HCTOJB30BaTh B BOCIHUTAHUU JETEH BO3MOXXHOCTH 3aHATHUM 1O JOMOJHUTEIHHBIM
o0mieo0pa3oBaTeIbHbIM  OOIIEPA3BUBAIOIIUM MPOrpaMMaM KaK HCTOYHHK TOMJIEPKKU U Pa3BUTHUS
MHTEpeca K NO3HAHUIO U TBOPUYECTBY;

- COACMCTBOBATh MPUOOPETEHUIO OMBITA JMYHOCTHOTO U MPO(EeCCHOHANIBHOTO CaMOOIPEIEICHUS
Ha OCHOBE JINYHOCTHBIX TIPOO B COBMECTHOM JIEITEILHOCTH U COIIMAIIBHBIX MPAKTHUKAX;

- (GOpMHPOBATH CO3HATEIHHOE OTHOILIEHHE O0YYAIOIIUXCsl K CBOEH KHU3HU, 30POBBIO, 3I0POBOMY
00pazy *KHU3HH, a TAK)KE K )KU3HU U 3JJOPOBBIO OKPY>KAIOITUX JIFO/ICH.

- CO3/1aBaTh MHHOBALIMOHHYIO Cpeny, GOPMHUPYIOLIYIO Y JeTell U MOJPOCTKOB U300peTaTeNIbCKOe,
KpeaTHUBHOE, KPUTHUYECKOE MBIIUIEHHE Yepe3 OCBOEHUE JOIMOJIHUTENbHBIX 0011e00pa3oBaTeNbHbIX
o011epa3BUBAIONINX TPOrPaMM HOBOT'O MTOKOJIEHUS B 00JIACTH MHXEHEPHBIX U U(POBBIX TEXHOJIOTHUH;

- TIOBBIIIATh pa3HOooOpaszre 00pa30BaTEIbHBIX BO3MOXXHOCTEH MPH MOCTPOSHUU HMHAUBUIYATbHBIX
00pa30oBaTeNbHbIX TPACKTOPHA (MapLIIPYTOB) 00YUAIOIIUXCS;

- ONTUMHU3UPOBATH CHUCTEMY BBISBICHHS, MOAJMEPKKH M Pa3BUTHUS CIIOCOOHOCTEH W TallaHTOB Y
JneTe W TMOAPOCTKOB, HAIPABIEHHOM Ha caMoOoIpejaeseHue M MpOo(EecCHOHAIbHYI0  OPHEHTALUIO
o0yJaromuxcs.

Yenoeusa eocnumanun: BocnurarenbHblil Mpoliecc OCYIIECTBISETCS B YCIOBHUSIX OpraHU3allU
NEeSTENIbHOCTH JETCKOTO KOJUIGKTMBA Ha OCHOBHOW yueOHOW 0a3e peanu3anuu MOPOrpaMMbl B
OpraHMU3aIK JTOMOJHUTEILHOTO 00pa30BaHUs JIeTel B COOTBETCTBUU C HOPMAaMH U MpaBUIaMU PaOOTHI
OpraHu3aIiu.

Meponpuamusa no e3aumooeiicmeuto ¢ pooumenamu:. TPOBEJICHUE POIUTEIHCKUX COOpaHHM,
COBMECTHBIX Mpa3JIHUKOB, MAacTep-KJIacCOB M T.I., a TaKXe€ YydacTHe pOAUTENed B MPOEKTHOM
NeATeTLHOCTH, B pa3pabOTKe 1 3aIIUTe TPOSKTOB BMECTE C PEOCHKOM.

Ilpumepnuotii nepeuenv meponpusamui

YpoBenb
Cpokn MpPOBeICHUA Ha3Banue copeBHOBaHMI
MeponpUATHH
CeHts0pb PernonanbHbIi «Ypoxk HTN»
. [TpoBenenue «Ypoka 6€30MacCHOCTH M HAaBBIKOB 0€30MMacHOTO
CeHts0pb PernonanpHbIil §
noBeneHus: B IHTepHeTre, nH(OpMaIMOHHOM 0€3011aCHOCTH,
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MOBBIIICHHE MPABOBOM IPAMOTHOCTH»

KoHnkypc nosie3Horo ycTpoicTa, mpuypoOYEHHBIHN K
OkTs10pb PernonaneubIit P ye1p > PHYP

IIPa3AHUKY «/leHb OXKUIIOro YeIoBeKay
Hos6pn Bcepoccutickuit ITpoekt «SkillCity»

. VYyacTue B KOHKYpCE HHYKEHEpPHBbIX KoMmaH[ «H»keHepHbIe

Hos6pn PernonanbHbIi

kaapbl Poccum» n «MkapeHoK»
Hosi6pp Mynununansielid | OHjaiiH-arepp B AHU LIKOJIBHBIX KaHUKYII
Jexabpb Bcepoccuiickuit «TexHOIOrnyecKu JUKTaHT»
Hexabpb - «SpMapka mpoeKTOBY
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