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Pazzen 1. Kommiekc 0CHOBHBIX XapaKTEPUCTUK NPOTrPaMMBbI
1.1 IosAcHUTEIbHAA 3AINCKA

[Tporpamma ««OCHOBBI pa3pabOTKH 3JIEKTPOHHBIX MPOTPAMMHPYEMBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTpOJUIepHOH  mmatgopmbl  Arduino:  TEXHOYPOKH»»  OTHOCHTCS K  TEXHHYECKOH
HaIPaBJIEHHOCTH, OPUEHTHPOBAHA HA pPa3BUTHE MHTEpeca JeTell K MHPOPMAIMOHHBIM TEXHOJIOTUSM,
Hay4HO-HUCCIEAOBATEIbCKOM M IPOEKTHOM  JEATENBHOCTM C  IEPCHEKTUBOM  IOCIEAYIOLIETO
npo(heCCHOHATFHOTO ~ CaMOOTIPE/ICTICHNST B BBICOKOTEXHOJOTMYHBIX M  HAYKOEMKHUX  OTpacisix
MIPOMBIIIJIEHHOCTH.

Jlannasi nonoJiHUTENbHAs o0IeoOpa3oBareibHas 00IIepa3BUBaroIIas mporpamMmma paspadoTaHa B
COOTBETCTBUU C TPEOOBAHUSAMHU, NPEACTABICHHBIMU B CJIEYIOIIMX HOPMATUBHO-TIPABOBBIX AKTAX:

— ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6OpazoBanuu B Poccuiickoit
denepauuny;

—  @epnepanbHoro 3akoHa oT 24.07.1998 Ne 124-®d3 «O0 0CHOBHBIX TapaHTHIX MpaB peOeHKa B
Poccniickoit ®enepanuny;

— Pacnopsoxenust IlpaBurensctBa P® ot 12.11.2020 Ne 2945-p «O06 yTBepkIeHUU IJaHa
MeponpusaTui no peanusannu B 2021 — 2025 r. 1

—  Crpareruu pa3sutus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 rogay;

— Konmenmmu pa3Buths I0oTOJHUTETRHOTO oOpa3zoBanust nereid go 2030 roma w 1utaHa
MEpONPHUATHH TI0 €€ pealn3aluy, YTBEpKIeHHOU pacriopsikenueM [IpasurensctBa PO ot 31.03.2022 Ne
678-p;

— Vkaza Ilpesumgenta Poccuiickoii ®enepaunu «Crpareruss Hay4HO-TEXHOJOTHYECKOTO
pasButus Poccutickoit @enepamumy (pemakmust ot 15.03.2021r. N*143);

— IloctanoBnenusi ['maBHOTO TOCyaapcTBEHHOro canuTapHoro Bpaya P® ot 28.09.2020 N. 28
«O06 yrBepxknenun canutapHeix mnpasuwn CII 2.4, 3648-20 «CaHUTapHO-31THIEMHOJIOTHIECKUE
TpeOOBaHUs K OpraHU3aIUsAIM BOCIIUTAHUS U 00YUECHHUSI, OT/IbIXa U O3/I0POBJICHUS IETEH U MOJIOACKNY;

— Ilacmopra mpuoputeTHOrO TIpoeKTa «Jl0CTYImHOE JOTOTHUTEIHFHOE 00pa3oBaHUE IS IETEH,
yTBepxkaAeHHoro mnpesuauymom Cosera npu IIpesunenre PP mno crparermyeckomMy pasBUTHIO U
npuoputeTHbIM IIpoekTam 30 Hos0ps 2016 T;

— IIpuka3z MunucrepcrBa npocseuienust Poccuiickoir @enepanun ot 27 urona 2022r. Ne 629
«O0 yrBepxkaenuun llopsaka opraHuMzalud M OCYLIECTBJICHHS OOpa3oBaTeNbHOM AEATEIbHOCTU IO
JOTIOTHUTEIBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMam»;

— Meroauueckux peKOMEHAAUUNA MO MPOEKTUPOBAHUIO JOMOIHUTEIBHBIX O0IIEpPa3BUBAIOIINX
mporpaMm, pa3paboTaHHbIX MuHHCTEpPCTBOM 00pa3oBaHusi W Hayku Poccun coBmectHo ¢ TAOY BO
«MOCKOBCKHI TOCYJapCTBEHHBIN mnenarornueckuil yHuBepcutet», PI'AY «DenepanbHblii UHCTUTYT
pazButus obpazoBanus», AHO ponomHuTenbHOTO mpodeccHoHANbHOrO oOpasoBanus «OTKpPBITOE
oOpa3oBaHue»;

— IIucemo Muno6puayku PO ot 18.11.2015 r. Ne 09-3242 «MeToaudeckre peKOMEHIAIUU T10
MIPOEKTUPOBAHHIO TOTIOJTHUTENBHBIX O00IIepa3BUBAIOIIUX MPOTPamMM (BKIIIOYasi Pa3HOYPOBHEBEIE)»;

— IIucemo MunoOpnayku Poccum ot 29 mapra 2016 r. Ne BK-641/09 «O nHanpaBneHuu
METOJMYECKUX peKOMeHIanui» (BMecte ¢ «MeToAMYeCKUMU pEeKOMEHAAlUIMH 10 pealu3alun
aJlalTUPOBAHHBIX JONOJHUTENBHBIX 00Ie00pa30BaTeNbHBIX MPOrpamMM, CIOCOOCTBYIOUINX COLUAIBHO-
NICUXOJIOTHYECKOM peabuiauTanuu, npodecCHOHAILHOMY CaMOOIIPENIENIEHUI0 JeTell ¢ OrpaHUYEeHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBBSI, BKJIIOYasl JEeTeH-MHBAIMIOB, C YYETOM HX OCOOBIX 00pa30BaTeIbHBIX
noTpeGHOCTEN);

— Pacnopsoxkenue IlpaBurensctBa YO Ne 901-pm ot 20.09.2022 1. «OO0 yTBEpXKICHUU
pernoHanbHOro IaHa Mmeponpustuii Ha 2022 - 2024 roasl mo peanusanuu KoHIENuMM pa3BUTHS
JOTIOTHUTEIHHOTO 0Opa3oBanus aereit 10 2030 romay;

— IIpuxa3z MunucrepcrBa Tpyna u coumaibHoi 3amuTsel PO Ne 652-u ot 21.09.2021 r «O6
yTBEp)KJIEHUU TNpodeccuoHanbHoro crangapra «llemaror nomosHuTENnsHOrO oOpa3oBaHHs AeTell U
B3POCIIBIX»;



— Ilpukaz Munnpocsemenuss Poccun ot 03.09.2019 N 467 (pen. ot 21.04.2023) «OO0
yTBepxkaeHUn lleneBoli Monenu pa3BUTHS PETHMOHAIBHBIX CHCTEM JIOMOJHUTEIBHOTO 00pa3oBaHUs
nerei» (3apeructpuposano B Muntocte Poccun 06.12.2019 N 56722);

— 3axona YenssOunckoi obmactu ot 29.08.2013 Ne 515-30 «O6 obpazoBanuu B YensOnHCKOM
o0racTu,;

—  VcraBa ['BY /IO «/loM IOHOMIECKOTO TEXHUYECKOTO TBOpUecTBa UeIIOMHCKOM 001acTh.

AKmyanvnocmo npozpammol:

Coznmanue, BHEOPEHHE, OKCIUTyaTalus, a TaKKe COBEPIICHCTBOBAHHE WH(POPMAITMOHHBIX
TEXHOJIOTUH TpeOyeT MOJArOTOBKH KBATH(DHUIIMPOBAHHBIX U YBICYCHHBIX CIICIUATUCTOB. CTPEMHUTEILHBIN
pocT MHPOPMAITMOHHBIX TEXHOJOTUN CTAaBUT HOBBIC 3a7aud Iepea 0Opa3oBaHHEM M HAYKOW, M3YYCHHE
KJIACCHYECKHUX JHUCIUILIMH HEIOCTATOYHO JUIS PEIICHUs TaKWX 3a7ad. B CBS3M C 3TUM aKTyaJbHOU
3aJlavuell SBJIICTCS MOJATOTOBKA CIEIUAIUCTOB Chepbl MHPOPMAITMOHHBIX TEXHOJIOTHIA B COOTBETCTBUU C
npodecCHOHATEHBIME  TPEOOBAaHUSAMHU JUHAMUYHO pa3BUBArOMUXcs oTpaciei. [lpm stom Tpebyercs
MMOCTOSIHHAST aKTyaJIM3allMd 3HAHUH, TPUOOPETCHHUS] HOBBIX KOMIICTCHIINN, (DOPMHUPOBAHNE HOBOTO THIIA
MBIIIICHUS. B 3TOM CMBICIE BaXXHEHIIYI0 pOJb WIPAaeT NpPOIEecC H3y4YeHHs O0a30BBIX OCHOB
WH(OPMAIMOHHBIX TEXHOJIOTHH B IIKOJIHLHOM BO3pacTe.

AXTyaJlbHOCTh MPOTPAMMBI  CBsSI3aHA C BOCTPEOOBAHHOCTHIO CIICIIMATUCTOB B  00JACTH
MPOrPaAMMHUPYEMON MHUKPOIJIEKTPOHUKH B COBPEMEHHOM MHpe. 3HAaHUE OCHOB pa3pabOTKH 3JIEKTPOHHBIX
YCTPOWCTB Ha 0a3e MPOrpaMMHUPYEMBIX MHUKPOKOHTPOJUIEPOB HEOOXOJUMBI TIPH W3y4YECHHUH
ABTOMATH3UPOBAHHBIX M POOOTH3MPOBAHHBIX CHCTEM, a TAKKe MPU W3YYCHUU TeXHOJOruu «MHTepHET
Bemeir». Ilpu ocBoeHMHM mporpaMMbl OOydaroIIHECs YIIYyOJsrOT 3HaHUSA TOo (U3MKe, MaTeMaTHKe,
nH(OPMATHUKE, YEPUCHUIO, W3YYAIOT OCHOBBI JJICKTPOHUKH M 3JICKTPOTEXHUKH, 3aKPEIUISIOT HaBBIKH
nporpaMmupoBanus Ha s3pike  C++. [lpm oOydyeHMHM 1O mporpaMme OOyYaroIHecs IOJydaroT
HEOOXOJMMbIC 3HAHWS W HAaBBIKA I JalbHEHINed camopeanu3alii B 0OJacTH HWH)XCHEPHH,
n300peTaTenbeTBa, HGOPMAITMOHHBIX TEXHOJIOTHIA U TPOrPaMMUPOBAHUS.

Ileoazocuueckan yenecooopaznocms:

[Ipennoxxennass mporpamma paszpaboTaHa € Y4ETOM MOJYJIBHOTO TOCTPOEHHUS COJEpKaHUS.
Kaxnplii Takoil MOAynb OXBaThIBa€T OTHENIbHYI0 HH(MOPMALMOHHYIO TEXHOJIOTHIO WM €€ 4YacTb.
Martepuanbl KaXJIOTO MOJIYJsS HE3aBUCHMBI JpYr OT JApyra, 4To oOecreurnBaeT o00ydaromemycs
WHIUBUAYAIbHBIN 00pa3oBaTenbHbId MapuIpyT. PerynsipHoe nNoBTopeHHe paHee U3y4eHHBIX TEM BHYTpHU
MOJyJiell JaeT BO3MOXHOCTh K IMPOSBIIEHUIO CAaMOCTOSITENILBHOCTH MpU pEIIeHUuH 3aaad. Moaynu
pEeAIM3YIOTCS IO MPUHIUITY «OT MPOCTOTO K CIOKHOMY»

B nporpamme 3amiaHupoBaHO MPOBEACHHE KOMOMHHPOBAHHBIX (CMEIIAHHBIX) 3aHSATHI: 3aHATUS
COCTOSIT U3 TEOPETUUECKONW U MPAKTUUYECKOW yacTei, mpuuémM OoJiblliee KOJIUYECTBO BPEMEHU 3aHUMAET
MMEHHO MPaKTUYecKas 4YacTh. DTO CBSA3aHO C TEM, YTO OCHOBHAs LI€JIb MPOTrPaMMbl COCTOUT B TOM, YTOOBI
JaTh 00yJaromeMycsi Kak MOKHO OoJibliie MPAaKTUYeCKUX 3HAHUM U cHOpMHUPOBATH KaK MOXKHO OOJIblle
MPAKTUYECKUX YMEHUH.

Pemas 3amaun Mmoayne oOydaroniyecs: IPUMEPSIOT Ha ce0sl UX POJIM, YTO CO3[AaET BO3ZMOKHOCTh
podecCHOHAIBEHOTO CaMOOTIPEIeICHUSI.

Metonel oOyuyeHHs, Takue Kak cloBecHble (Oecema, ompoc M T. [.), METOJ MPOOIEMHOTrO
U3NOKEeHUs (MOCTaHOBKAa MpOOJIEMBI U peElIeHHe €€ CaMOCTOATENbHO WM TPYIIOi), HarisaHbIe
(memoHCTpanus cxeMm, Tabmun, uHOOrpaduKy, MPE3eHTAMH W T. 1A.), MPaKTHYECKHE (TPAKTUICCKUE
3a/laHusl, aHAINU3 M pPelIeHHe MPOOJIEMHBIX CUTYallHid, MOKa3 YyUYUTEIeM TOTOBOM MOJEIH H T. I.), Kelc-
METO/IbI, METOJ MPOEKTOB, JEIat0T 00ydeHHe MO JaHHOW mporpamme Oosiee JOCTYIHBIM, HATrJSAHBIM U
CO3aI0T MPOCTPAHCTBO TBOPUYECTBA.

Omauyumensvhas o0cobeHnocmov npozpammel: 3aKIT0OYaeTCd B TOM, YTO OHAa COCTaBlieHA B
COOTBETCTBUU C COBPEMEHHBIMH HOPMATHUBHBIMH TMPABOBBIMH aKTaMH M TOCYJapCTBEHHBIMU
MPOrPaMMHBIMH  JOKYMEHTaMH MO  JOTMOJHHUTENbHOMY O00pa3oBaHHIO, TpeOOBAaHMUSMHU  HOBBIX
METOJMYECKUX PEKOMEHJAIMi 10 TPOEKTUPOBAHUIO JIOMOJHUTENIBHBIX  00Me00pa30BaTENbHBIX
mporpaMM © C y4eToM 3aaad, cdopMynupoBaHHbIX DenepaqbHBIMU  TOCYAapCTBEHHBIMH
00pa3oBaTeNbHBIMH CTaHAAPTAMU HOBOTO TIOKOJICHHSI.

JlaHHast JOMIOMHUTENbHAS 00IIepa3BUBAOIIAs IPOTPAMMa COOTHOCUTCS C TEHCHITUSAMH Pa3BUTHS
JIOTIOTHUTENHHOTO 00Opa3oBaHusi U corjacHo KoHIenmuu pa3BUTHS JOTIOJHUTEIHLHOTO O0pa3oBaHUs
CIIOCOOCTBYET:



— CO3JIaHUI0 HEOOXOIUMBIX YCIOBUU JJISi JTUYHOCTHOTO Pa3BUTHS OOYYArOMIMXCS, MO3UTHBHOMN
COLIMAM3ALUHU U TPOPECCHOHATIBHOTO CAMOOTIPEICTICHHS,

— YIOBJCTBOPEHUIO WHIAMBUAYAIBHBIX MOTpPeOHOCTEH, O0Oydaromuxcs B WHTEIUICKTyaJbHOM U
HAyYHO-TEXHHYECKUM TBOPUYECTBOM;

— QopMHUpOBaHUE U Pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH ydYalluXcs, BBISBICHHE, Pa3BUTHE U
MOJIEPKKY TATAHTIMBBIX YUAITUXCA.

Aodpecam npocpammer: B rpynny wuger Habop ageredd 12 - 14 gmer. Ilporpamma umeer
TEXHUUYECKYIO HAMPABICHHOCTh W PAaCCUMTaHA Ha JIETe 0e3 3HAHWU U OMbITa B 00JACTH AJICKTPOHHUKH H

IIPOrpaMMHUPOBAHUS.

Cpox peanuzauyuu npozpammel u 06vem npozpammui: [lporpamMma paccuuTaHa Ha IOJITOJa,
KOJIMYECTBO Y4eOHBIX 4acoB — 36 (U3 pacdera 4 ydeOHBIX Yaca B HECIIO).

@Dopma obyuenun:. ouHasl.

Hanpaenennocmp: TeXHU4ECKasL.

Ypoeenwv oceoenue npozpammor’: BBOIHBIN.

A3vik peanuzayuu pycCKU.

Pestcum 3anamuir. 1IpoaoKUTENBHOCTh OJIHOTO 3aHSATHS COCTaBIsET 2 aKaJeMHUYECKUX vaca.
CrpykTypa IByX4acOBOIO 3aHSTHSA:

40 MuHYT — paboyast 4acThb;

10 MuHYT — niepepbIB (OTABIX)

40 MuHYT — paboyvas 4acTh.

Dopma opeanuzayuu — B IOATpynax 10 12 yemosek.

@Dopma opeanuzayuu 3anAamuil: TPYNIOBasi, UHAUBUAYAJIbHO-TPYIIIOBa,

Memoowt 06yuenus: HarASAHBIA, TPAKTUYECKUM, TPOOIEMHO-TIOMCKOBBIH.

1.2 CBenenusi 0 nporpamMmme

Ha3Banue nporpamMmbl

««OCHOBBI Pa3pabOTKU 3JIEKTPOHHBIX MPOTrPaAMMHUPYEMBIX YCTPOMCTB Ha
OCHOBE MUKPOKOHTPOJUICPHOH T1aTGopMbl Arduino: TEXHOYPOKH»»

Bo3pact o0yuaromuxcs

12-14 ner

JInuTeIbHOCTD
nporpamMmsl (B 4acax)

36 yueOHBIX Yaca

KoaunuyecTBO 3aHATUH B
HeIeJII0

2 pa3 B HeJIeqo 1o 2 yaca

Iean, 3agaun

Lenp - pa3BuTHe y OOY4arOIIMXCS WHXKEHEPHbIX KOMIETEHIMH |
¢dopmupoBaHue MHTEpeca K MpodeccusM TEeXHUYECKOW HaIlpaBIEeHHOCTU
yepe3  pealM3allli0  HCCIIEAOBATENbCKOM M M300peTaTenbcKoil
JESATEIbHOCT IIPU  BBIIIOJIHEHUN TBOPYECKHUX IIPOEKTOB U PEIICHUs
IIPAKTHUYECKUX KEHCOB.

Obpa3zosamenvhvie 3a0aqu:

- chopmupoBaTh 0a30Bble TEOpETHYECKHE 3HaHUS B 00JacTH
yCcTpoicTBa U (YHKIHMOHHPOBAHUS COBPEMEHHBIX IUIaTGOpM OBICTPOrO
IPOTOTUIIMPOBAHHUS JIEKTPOHHBIX YCTPOMCTB Ha IpuMepe
MHUKPOKOHTpOJUIEpHOH miatdopmel Arduino;

- BbIpa0OTaTh y OOYYaIOIIMXCS HABBIKM KOMaHJIHOW paboThl U
nyOoIMYHbIX BeIcTymieHui no IT-remaruke;

- U3Y4YUTb OCHOBBI AJITOPUTMH3ALMH, IOCTPOECHUS AITOPUTMOB U UX
(opMan3auy ¢ HTOMOIIBIO S3bIKa OJIOK-CXEM;

- TIOJYYUTh TEOPETUYECKHE 3HAHUS U HABBIKM NMPOTrpaMMHUPOBAHUS
MUKPOKOHTpoJuIepoB Ha s3bike C++ B cpene Arduino IDE;




- U3YYUTH NPUHIIMIIBI JEHCTBUS aHAJIOTOBBIX U IIU(POBBIX JATYHKOB,
COBMECTHMBIX C MUKPOKOHTPOJIIEpHOH miaTdopmoii Arduino;

- OBJAJETh MPAKTUUYECKUMH HABBIKAMH TOJKIIOYCHUS TATYUKOB K
MUKPOKOHTPOJUIEPHOH miaropMe M TMOJydeHHS HaHHBIX C HUX IS
nanbpHeie 06padoTku;

- c(opMHUPOBATh HABBIKH PAOOTHI C IEKTPOHHBIMH KOMIIOHEHTAMH,
COBMECTHMBIMH ¢ Arduino: TOTrpyXHasi TOMIIa, Yachl pealbHOTO BPEMEHH,
CBETOJIMO/IHAA JICHTA, U T.IL.;

- TIOJIyYUTh TEOPETHYECKUE 3HAHMUSA W TPAKTUUYECKUE HABBHIKU B
pa3paboTKe TPWIOKCHWA I onepanuoHHON cucrembl Android ¢
UCIIO0JIb30BaHuEM UHTepakTuBHOM cpeabl MIT Applnventor.
Memanpeomemusie 3a0auu:

— COJEHCTBOBATH Pa3BUTHIO TEXHHUYECKOTO MBIIUICHHS, TTO3HABATEILHOM
JEITETHbHOCTH YUYaIIUXCS, B TOM YHCJIE B CMEXKHBIX OONACTAX 3HAHMIA:
¢u3nKa, MeXaHWKa, OJIEKTPOHUKA, HWH(POPMAIMOHHBIE TEXHOJOTHH, |
CIOCOOHOCTH TPUMEHEHUS! TEOPETHUECKUX 3HAHUH B ATHX OOJIACTSIX IS
peleHus 3a/1a4 B peaJbHOM MHPE;

- pa3BUTh YMEHHE OPHEHTHUPOBATHCS B MH(DOPMAIIMOHHOM MPOCTPAHCTBE,
MPOIYKTHBHO HMCIIOJIB30BaTh TEXHUYECKYIO JIUTEPATYpy U IPYTUe PeCypchl
JUTSL TIOMCKA HEOOXOJMMOH JIJTsl peleH st 3a1a9u HH()OpMaIiH;

— COJCHCTBOBATh PA3BUTHUI0 YMEHHWHA TBOPYECKH peEIIaTh TEXHUYECKHE
3a/1a4y;

— pa3BUTh HaBBIKM paboOThl B KomaHjae: paboTa B o0OIIEM pHUTME,
s dexTuBHOE pacnpenenaeHre 3aaad u ap.;

— COJEHCTBOBAaTh Pa3BUTHIO KPEATUBHOIO, KPUTHUUYECKOTO MBIILJICHUS,
TBOPUYECKON MHHUIIMATUBBI, CAMOCTOSATEIHHOCTH.

Jluunocmuule 3a0aqu:

- ¢opMUpOBaTh HHTEpPEC K MPAKTUYECKOMY TMPUMEHEHUIO 3HaHHM,
YMEHUH 1 HAaBBIKOB B MIOBCETHEBHOM KU3HM U B TalbHEHIIEM 00yUCHUH,

— TIOOMIPATH LEIEYCTPEMIIEHHOCTh, yCepaue, HACTOWYUBOCTb, ONITUMHU3M,
TPYAOII00HE, aKKypaTHOCTb;

— BOCHHTATh y Yy4YalllUXCSl CTpEeMJICHHE K TMOJYYeHHIO KayeCTBEHHOIO
3aKOHUYEHHOTO pe3yJbTaTa;

- TOJJepKUBAThH MpEJICTaBICHUE  Ydalluxcs 0 3HAYUMOCTHU
00IIIeYeTIOBEUECKUX HPABCTBEHHBIX I[EHHOCTEH, J00pOKenaTeIbHOCTH,
COTPYJTHHYECTBA;

— TPUBHBATH KYJIbTYPY OpraHU3aI[UU pabOUYero Mecra;

— BOCHHTBHIBaTh OEPEHKIIMBOCTh U CO3HATEIBHOE OTHOIICHHUE K BBEPEHHBIM
MaTepUaIbHbIM LIEHHOCTSIM;

- pa3BuTh y oOOyyarommxcs 4YyBCTBA OTBETCTBEHHOCTH, BHYTPEHHEU
WHUIIUATHBBI, CAMOCTOSITEIbHOCTH, TSTU K CAMOCOBEPIIEHCTBOBAHUIO.

Kparkoe onucanue
NPOrpaMMblI

[IporpaMmma oOpueHTHMpOBaHAa Ha pa3BUTHUE MHTEpeca JETed K
UH)KEHEPHO-TEXHUYECKUM U HH(POPMALMOHHBIM TEXHOJIOTUSM, Hay4dHO-
MCCIIEIOBATENIbCKON U KOHCTPYKTOPCKOW NEeATENbHOCTH. B pesynprate
OCBOEHMS MpPOTpaMMbl OOy4aromuecss 3HAKOMATCS C TEXHOJIOTHMSIMHU,
IOPUMEHSEMBIMH B BBICOKOTEXHOJIOTUYHBIX M HAayKOEMKHX OTpacisix
OpOMBIIITIEHHOCTH. OOyueHne mo mnporpamme ««OCHOBBI pa3pabOTKU
AJIEKTPOHHBIX IIPOrpaMMHUPYEMBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTpOJUIEpHOH TuaTtdopmbl Arduino: TEXHOYPOKU»» CIIOCOOCTBYET
Pa3BUTHIO TEXHUYECKUX M TBOPUECKUX CHOCOOHOCTEH, (hOpMHUPOBAHMIO
JIOTUYECKOTO MBIIIJIEHUS, YMEHHUS aHaJIU3UpOBaTb M KOHCTPYHUPOBATH.
IIpu ocBoeHMM HpOrpaMMbl MPUMEHSIOTCS aKTUBHBIE UM HMHTEPAKTHUBHbBIE
MeToasl  oOyueHus. KommereHuumu y oOyuarouuxcs (opMupyorcs




MPEUMYIIECTBEHHO MPH PEIICHUN MPAKTUUYECKUX 33]a4 U KEHCOB.

3HaHUS W TPAKTUYECKHE HAaBBIKH, NOJy4eHHBIE B OOJACTH
JJIEKTPOHUKH, CXEMOTEXHHUKH, (U3UKHM, MHOOPMATHKH, aKTyaJlbHBI M
BOCTpeOOBaHbI KaK Ha NpOo(ecCHOHATBHOM, TaK U Ha OBITOBOM YpOBHE,
CIOCOOCTBYIOT JYYIIIEMY YCBOEHHUIO NMPEIMETOB HIKOJBHON MPOTpaMMBbI U
IIOMOTAIOT  JajbHEHIIEMY  INPO(ECCHOHAIBHOMY  CaMOOIIPEIECIICHUIO
00yJaronuxcs.

B pamkax nporpammbl 00y4aromuecs Mo3HaKOMATCS ¢ COBPEMEHHOM
wiathopMoii  TPOTOTHIMPOBAHUS AIIEKTPOHHBIX yCcTpoiicTB Arduino,
U3y4yaT OCHOBBI JJIEKTPOHHOW TEXHUKH M CXEMOTEXHHKH,  IIOJYYUTh
TEOPETUUYECKHE 3HAHUS u HaBBIKH IPOTPaMMUPOBAHUS
MUKPOKOHTPOJIIIEPOB Ha si3bike C++ B cpefie.

IlepBUYHbIE 3HAHUSA,
HEeo0X0auMbIe 1J9
OCBOEHHS MPOrPaAMMBI

[Iporpamma umMeeT TEXHUYECKYIO HAIlPaBJICHHOCTh M PACCUMTAaHA Ha
nerei 0e3 3HaHUWi U omnbITa B 001aCTH 3JEKTPOHUKU U TPOrPaMMHUPOBAHUSL.
YpoBeHb OCBOEHUS — BBOJHBIM.

Pe3yabTaTt ocBOCHUSA
MPOrpaMMbl

byoym ymemu:

— WUCTIOJIB30BaTh JIEKTPOHHBIE YCTPOWCTBA, pa3padaThIBaTh JICKTPOHHBIC

CXeMBI, 0€30TaCHO TOAKIIIOYATh IEKTPOHHBIE KOMITOHEHTHI;

— TpOrpaMMHpPOBaTh MUKPOKOHTpPOJUIEpHbIE TuIaTdhopM Ha sizbike C++;

—  COCTaBNATh  QITOPUTM  pabOTBHl  DJIEKTPOHHBIX  YCTPOWCTB U

ABTOMATH3UPOBAHHBIX CHCTEM,  THCaTh KOJ MPOTPaMMBl COTJIACHO

AITOPUTMY;

— pa3pabaTeiBaTh TPWJIOXKEHUS IS omepalinoHHON cucteMbl Android B

cpeae MIT Applnventor;

- MOJIEJTMPOBAaTh U CHUMYJIUPOBATh palbOTy 3JEKTPOHHBIX CXeM B online-

cepBuce TinkerCAD.

— apryMEHTHPOBAaHHO OTCTaUBaTh CBOIO TOUKY 3PEHUS;

— UCKaTh MHGOPMAIIO B CBOOOIHBIX HCTOUYHUKAX U CTPYKTYpUPOBATH €€.
Y obyuarowuxca 6yoym cgpopmupoearwi:

— HaBBIKU MPOEKTHON AESITeIbHOCTH;

— 06a30Bbl€ HABBIKH MPE3EHTAI[UH U 3aIUTHI TPOEKTOB;

— HaBBIKU OPTaHU3alUUA COOCTBEHHOM y4eOHOU JesITeNbHOCTH;

— HaBBIKM CaMOCTOSITEILHOTO TOMCKa HWH(OpMalUU, HCIOJb30BAHUS

TEXHUYECKON U HOPMATHUBHOM TOKyMEHTAIUH.

Ilepeyenb copeBHOBaHMUIA,
B KOTOPBIX yyaluecs
CMOIYT NPHUHSATH YYacTue

«lytp x ycmexy» (®BI'OY BO «MITY um. I''M. Hocoay»), IT-
OTpPAXKEHHUE, UemnuoHaT 1o  Mpo(decCHOHATBHOMY  MAacTepPCTBY
«[Ipodeccuonans» (tonuopsl), omumnuaga HTU u npyrue KOHKypChl U
YEMIIMOHAThl, B CHUCOK KOMIIETEHIIMII KOTOpPbIX BXOIUT «MHTEpHET
BENIEH» U «YMHBIU TOPOJI».

IIepeyeHb OCHOBHOIO
o0opynoBanus,
He00X0AMMOro AJst
OCBOEHHS MPOrPaMMBbI

— MOHHUTOD - 14mmT;

— CHCTEMHBIN 010K - 141mT;

— MBILIb KOMIIBIOTEPHAs — 1511T;

— KJlaBuarypa — 151mr;

—  oOpazoBarenbHbIi  Habop  Ans  oOyueHHS PUKIATHOMY
nporpammupoBanuto Ha C++ ("Amnepka") - 14 mr.
— UHTEpAKTUBHAs Jocka — | mT;

— cTOJ A5 oOyuaromuxcst — 14mT;

— cTyn st oOyuaromuxcst — 14mT;

— CcTOJ 1 mejarora — lmrT;

— CTyn Jyis negarora — lmr;




— CHCTEMHBIN OJIOK IS egarora — 11T;
— MOHUTOp Jyis nejarora 1ir;

IIpenmymecrBa naHHOM PazpaboTka  HJIEKTPOHHBIX  CXeM W NPOTOTUIHPOBAHUE
NPOrpaMMbl (OTJIHYMS OT | DJICKTPOHHBIX YCTPOWCTB HA OCHOBE MHKPOTPOILIECCOPHOMN nanatel Arduino
APYrUX MOA00HBIX 3aTparuBaeT pa3lM4yHble TpeAMeTsl W obnactu  3HaHusa ((Pusmka,
KYpCOB) UHPOpPMATHKA, CXEMOTEXHUKA, YEpPUYCHHE, TEOMETpHs, MaTeMaTHKa,

AJIEKTPOHUKA U JIp.), 4TO oOecrieunBaeT (HOPMUPOBAHHE Yy OOYJAIOUIMXCS
CHCTEMHOTO MBIIICHUS.

Oco0oe BHHMMaHuE ynensieTcs Ha pa3sBUTUE KOMMYHMKATHBHBIX U
COLIMANBHBIX HAaBBIKOB oOOywaromuxcs.  [Ipum pemieHnn KeWcoB JeTH
3HAaKOMSTCS C COBPEMEHHBIMH NPAaKTUKaMU KOMaHIHOH (COBMECTHO)
paboThI, BeICHHUS IPOCKTOB M INITAHUPOBAHUSI.

[Mpumenenue COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA,
MIPOrpaMMHOTO 00€CIeYeHHs], HarjsgHOe IMpeACcTaBlIeHne UHPOpMAaIi B
COOTBETCTBME C BO3PACTHOW Kareropwed oOyJaromuxcs, MOJTAIHOE
OCBOEHHE y4yeOHOTO Marepuaia (OT MPOCTOTO K CIOKHOMY) JIENaloT
oOy4eHHe TIO TEXHHYECKUM HAMpaBJICHUSM JIOCTYITHBIM JUIS JETeH C
pa3HBIM YPOBHEM TOATOTOBKH.

1.3 Ilean u 321241 MPOrpamMmbl

enpt0o  gOMOTHUTENBHOW  0OIIE0Opa3oBaTeIbHOW  MporpaMmbl  ««OCHOBBI  pa3pabOTKH
ANIEKTPOHHBIX MPOrPaMMHUPYEMBIX YCTPOICTB Ha OCHOBE MHKPOKOHTpOJUIEpHOH Mardgopmbl Arduino:
TEXHOYPOKU»» SBIIETCS pa3BUTUE Yy OOYYArOMIMXCS MHXKEHEPHBIX KOMIETeHIMH U (popmupoBaHUe
uHTEpeca K MmpodeccusM TEXHUYECKOW HaNpaBlICHHOCTH 4Yepe3 pealu3allio  HCCIIEI0BATEeNbCKON U
M300peTaTesIbCKON I€ATEIbHOCTU MPU  BBINOJHEHUH TBOPYECKUX MPOEKTOB M PEIIEHUs! MPAKTUYECKUX
KEMCOoB.

Obpa3zosamenvHbvle 3a0ayil.

- chopmupoBaTh 0a30BbIe TEOPETUUYECKHE 3HAHUSA B OOJACTH yCTPOMCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX IIaTGopM OBICTPOTO MPOTOTUIIUPOBAHUSA OJIEKTPOHHBIX YCTPOWCTB Ha MpuUMeEpe
MHKPOKOHTPOJIIEpHOH r1aTdopmbl Arduino;

- BbIpabOTaTh y 00y4arOMMXCS HABBIKK KOMaHJIHOW paboThl U MyOJIMYHBIX BbICTYyIIeHUH no IT-
TEMaTHKE;

- U3y4UTh OCHOBBI AITOPUTMHU3AIUH, TIOCTPOCHUS AITOPUTMOB U UX (HOpMaIH3aUN C TTOMOIIBIO
s13bIKa OJIOK-CXEM;

- MOJIY4YUTh TEOPETUUYECKUE 3HAHUS U HABBIKU MTPOrPaMMUPOBAHUSI MUKPOKOHTPOJIJIEPOB HA SI3bIKE
C++ B cpene Arduino IDE;

- U3Y4YUTh TPUHLMIBI JIEHCTBUS AaHAJOTOBBIX W MHU(PPOBBIX JAaTYMKOB, COBMECTHMBIX C
MHKPOKOHTPOJIEPHOH miaTdopmoit Arduino;

- OBIIAJEeTh MPAKTUYECKUMHU HABbIKAMHU TMOJKIIOYEHHUS JATYUKOB K MHUKPOKOHTPOJUIEPHOMH
watopme U MoJIyuyeHHUs JaHHBIX ¢ HUX JUIA JalbHenIeit 00paboTk;

- chopmupoBaTh HABBIKU PaOOTHI C JIEKTPOHHBIMH KOMIIOHEHTaMH, COBMECTUMBIMU ¢ Arduino:
MOTpYKHAas TTOMIIA, Yachl pEaIbHOTO BPEMEHH, CBETOIMOIHAS JICHTa, U T.IL.;

- TMOJYYUTh TEOPETHYECKHE 3HAHUSA U TMPAKTUYECKHE HABBHIKU B pa3padOTKe MPHIOKEHUN s
ornepanroHHoOM cucteMbl Android ¢ ucnonb3oBaHeM nHTepakTHBHOM cpenbl MIT Applnventor.

Memanpedmemuule 3a0auu:

— COJIeHICTBOBaTh PAa3BUTHUIO TEXHUYECKOTO MBIIUICHHS, IO3HABATENbHONU JIESATEIBLHOCTH
yyaluxcs, B TOM 4YHCI€ B CMEXKHBIX OONAacTAX 3HAHWUW: (HU3MKA, MEXaHHKa, DIEKTPOHUKA,
MH(pOpPMAIMOHHbIE TEXHOJIOTHUH, U CIIOCOOHOCTH NMPUMEHEHHUS TEOPETHUECKUX 3HAHUH B 3THX 001acTIX
JUIS peIlieHus 33724 B PEaIbHOM MHPE;




— pa3BUTh YMEHHE OPHUEHTHPOBATHCA B HMH(POPMAIIMIOHHOM MPOCTPAHCTBE, IPOIYKTUBHO
HCI0JIb30BAaTh TEXHUYECKYIO JIMTEPATYypy U APYTrHUe Pecypchbl s MOUCKA HEOOXOIUMOM Ul pelieHus
3aauu HH(pOpMaIuy;

— COJIEIICTBOBAThH Pa3BUTHIO YMEHUI TBOPUECKH pPeIIaTh TEXHUYECKHE 3a]IauH;

— pa3BUTHh HABBIKM PabOTHI B KOMaHJe: paboTa B oOmeM putMme, 3GEeKTHBHOE paclpeieieHne
3ajad u 1p.;

— COJIEHCTBOBATh PA3BUTHIO KPEATHBHOTO, KPUTUYECKOTO MBIIUICHHUS, TBOPUECKOW MHUIIMATHBEI,
CaMOCTOSITEJIBHOCTH.

Jluunocmuvie 3a0auu:

- (opMupoBaTh HMHTEpPEC K MPAKTUYECKOMY INPHUMEHEHUIO 3HAHWH, YMEHHHA M HaBBIKOB B
IIOBCEIHEBHOM JKM3HU U B JaJIbHEN1IEM 00yUEeHUH;

— MOOLIPSATh LEJIEYCTPEMIIEHHOCTb, YCEpAHE, HAaCTONYMBOCTb, ONTHUMM3M, TpPYAOJIOOHE,
aKKypaTHOCTb;

— BOCIUTATh Yy YJalllUXCsl CTPEMJICHHE K MTOJIyYEHHUIO KaueCTBEHHOI0 3aKOHYEHHOTO pe3yJbTaTa;

— TOJJEPKUBAThH TPEJICTABICHUE yJAIIUXCS O 3HAYMMOCTH OOIIEUETIOBEYECKUX HPABCTBEHHBIX
LEHHOCTEH, 100pOKEIaTETbHOCTH, COTPYIHUYECTBA;

— TPHUBHBATH KYJIBTYPY OpPraHU3aAIMH Pab0OUero MecTa;

— BOCIHTHIBaTH OEPEXKIIMBOCTh M CO3HATEIILHOE OTHOIICHHWE K BBEPEHHBIM MaTepHUaTbHBIM
[IEHHOCTSIM;

- pa3BUTh y OOyYarOIUXCS YyBCTBA OTBETCTBEHHOCTH, BHYTPEHHEW  HHUIMATHBHI,
CaMOCTOSITEJIBHOCTH, TATH K CAMOCOBEPIIEHCTBOBAHUIO.

1.4 Coaep:xanue nporpaMmmbl

Pasznen 1. BBenenue B kypc. Texuuka 0e30macHOCTH.

Tema 1.1 Beaenue B xypc «OCHOBBI pa3paOOTKH 3JIEKTPOHHBIX MPOTPAMMHPYEMBIX YCTPOWCTB
Ha 0CHOBE MHUKPOKOHTPOJUIEPHO# mtardopmer Arduino»

Teopusa: 0030p Kypca, ero 1enu u 3afgadu. Victopust pa3BUTHS 3JE€KTPOHUKH. POsIb 37IEKTPOHUKH B
coBpeMeHHOM Mupe. HccnenoBarenbckas paboTa U TEXHUYECKOE TBOPUYECTBO B OOJIACTH DJIEKTPOHUKU U
IT.

Tema 1.2 Texnuka 6e30MaCHOCTH IpU PabOTE C MUKPOIIEKTPOHHBIMUA KOMIIOHEHTAMHU

Teopusa: VHCTPYKTaX IO TEXHHKE O€30MacCHOCTH MpuU paboTe C MHUKPOIIEKTPOHHBIMU
KOMITIOHEHTaMHU

Pasnen 2. (O030p coBpeMeHHBIX MHKPOKOHTPOJLIEPHBIX IIaTGOpM s  ObICTPOro
NPOTOTUNIMPOBAHNS 3JIEKTPOHHBIX IPOrPAMMHUPYEMbIX YCTPOHCTB.

Tewma 2.1 [ToHsiTHE ¥ BUIBI COBPEMEHHBIX MUKPOKOHTPOJUICPHBIX IIATHOPM.

Teopus: 3HaAKOMCTBO C TMOHSTHEM M BUJAMU COBPEMEHHBIX MHUKPOKOHTPOJUIEPHBIX IMIaTPOpM:
Arduino, Raspberry. OOGmnacTe NpUMEHEHHS] COBPEMEHHBIX MHUKPOKOHTPOJLIEPOB. CpaBHuTenpHas
XapaKTePUCTUKA PAa3UYHBIX MHKPOIMPOLECCOPHBIX IUIaTGopM. 3HAKOMCTBO C BO3MOXKHOCTAMHU
MPUMEHEHHS] TPOTPAMMHUPYEMbIX MHUKPOKOHTPOJUIEPHBIX IUIAT(GOpPM TpU PEHICHUH Pa3TUUHBIX
MPAKTUYECKUX 33724 U B TEXHUYECKOM TBOPUYECTBE.

Ilpakmuxka: llpunymats, IpeICTaBUTh U 3aIUTUTh YCTPONUCTBO C UCHOJIB30BAHUEM COBPEMEHHBIX
MUKPOKOHTPOJUIEPHBIX TIATHOPM.

Paznen 3. MukpokoHnTposuiepHas tuargopma Arduino: ucTOpus CO3JaHHS, Pa3HOBUIHOCTH,
MPUMEPBI UCTONBE30BaHusA. Arduino-cOBMECTUMbIE KOMIIOHEHTHI M JATYHKU: BUbI, HA3HAUYECHUE U CXEMBI
MOAKITIOUEHUS

Tema 3.1 MukpokontpomiepHas miaatdopma Arduino. Arduino-coBMecTHMBIE KOMIIOHEHTHI U
JATYUKU.

Teopus: 3HAKOMCTBO C MHKpPOKOHTpoJUiepHOH Tmardgopmoii Arduino: wucTopus CO3AaHUS,
Pa3HOBUIHOCTH, 00JIACTh IPUMEHEHH S, IPUMEPHI IPOEKTOB C UCMOIB30BaHUEM IATPOPMBI, HA3HAYCHHE
BBIXOJIOB, TPHUHIUI Ppa0OThl W TMOAKIIOUEHHUS. 3HAKOMCTBO C OCHOBHBIMHU BHJaMH KOMIIOHEHTOB U
JATYUKOB, IMOAKIIOUYaeMBIX K Arduino.

Tema 3.2 Breadboard u coenuHuTebHBIE IPOBOIA



Teopua: 3nakoMcTBO MakeTHOM 1utatoii Breadboard, Buapl ¥ Tumopasmepsl, OCOOCHHOCTHU
PACIIOJIOKCHU A KOHTAKTHBIX I'PYIII, IIpaBHUJia MOHTAaKa KOMIIOHCHTOB. BI/II[BI COCAUHUTCIIbHBIX ITPOBOJOB,
HCIIOJIB3YIOIIUXCA B IIPOTOTUIIMPOBAHUN YCTpOﬁCTB, OCHOBHBIC KJICMMbI U Pa3bCMBI.

Ilpakmuka: cMOHTHPOBATH MPOBOJIA HA MOHTAXKHOM TUIATE TaK, YTOOBI 00ECIICUNUTH MPOXOKICHUE
TOKa COrJIaCHO MPECACTAaBJICHHLIM 3aJaHHUAM U OT'PAHUYCHHUAM.

Paznen 4. Auaropurm: omnpejaejieHHe, cocTaBjieHHe, ()OPMBbI TpeAcTaBieHus. SI3bIK
nporpammuposanus C++.

Tema 4.1 Anroput™: onpeielieHUe, COCTaBICHNE, POPMBI ITPEICTABICHIS

Teopusa: 3HaKOMCTBO C aITOPUTMaMH, UX BUJAMH, OCOOCHHOCTBIO MTPEJICTABICHHS U 3aIHCH.

Ilpakmuka: cOCTaBUTH aJTOPUTM Ha MPEUIOKEHHYIO CHTYallHIO, TPEACTAaBUTh €ro B Pa3HBIX
BUJIAaX, NIPEJICTABUTD U 3AIIUTUTH PE3YJIbTaT.

Tema 4.2 31k nporpammupoBanust C++

Teopus: 3HaKOMCTBO C s3bIKOM C++, 0COOCHHOCTBIO ero peanusarmu it Arduino, cUHTaKCHC
SI3bIKa, TIEPEMEHHBIC, BETBIICHHSI, IIKJIbI, MACCHBBI, JIOTHYECKHE OTIEPATOPHI.

Paznea 5. IlporpaMmmupoBanue MUKPOKOHTPOJLIepHBIX I1aT¢dopm B Arduino IDE.

Tema 5.1 3nakomctBo ¢ Arduino IDE

Teopusa: 3HAaKOMCTBO cO cpefoil paspabotku Arduino IDE, HacTpoiika OKpyXCHHS |
uHTepdeiico, padboune 001acTH, UCIOIb3yEMbIE TOPTHI, MOHUTOPUHT COEIMHEHUM.

Tema 5.2 [lepBriii ckety «Masiuok» - HanMcaHue, OTJIaKa, 3arpy3ka B Arduino

Ilpakmuka: HamucaTh MPOTPAMMY pPEATH3YIONIYIO alTrOpUTM paboOThl Masika, 3aJeiCTBOBaB
BCTPOEHHBIH cBeToaroa Arduino.

Pa3znen 6. Pabora ¢ aHa10roBbIMH M HM(PPOBLIMHU JATYMKAMM

Tema 6.1 Ananoroseie u nudpossie MOPThHl Arduino. JlaTuuku.

Teopus: 3HAKOMCTBO C aHAJOTOBBIMH U IH(POBbIMU mopTamu Arduin0, OTJIMYMEe W CXOJCTBO,
pacrojyio’KeHue, MPUHLIMIMBI paboThl, orpanuyeHus. OO030p npuHIUNa paboThl PAa3NIUYHBIX JATYUKOB
COBMECTHMBIX ¢ muiaToit Arduino.

Tewma 6.2 [ToaxmroueHNE ¥ UCTIOJIb30BAHUE aHAIOTOBBIX M IU(MPOBBIX JATYNKOB

Teopusa: 3HAKOMCTBO C MPHUHIMIIOM JAEUCTBUS U  CHOCOOaMU MOJKIIOYEHHS] aHaJOTOBBIX
IaT4yukoB ((POTOPE3UCTOpP, TEPMOPE3UCTOP, YIbTPA3BYKOBOM JalbHOMEpP, AATYMK HAKIOHA, IaTYUK
JIUHUHN).

Ilpakmuxka: noaxmoueHue u oOpaboTka HH(POpPMAIMK aHAIOTOBBIX AATYMKOB. [loaKimrouuTh
(boTOpE3UCTOp, TEPMOPEIUCTOP, YIBTPA3BYKOBOH aTbHOMED, TaTYUK HAKIOHA, TATYUK JIMHUU U BHIBECTH
nH(OPMALIMIO HA MOHUTOP MOCIIE0BATEIHHOIO MOPTa.

Paznea 7. Padora ¢ Arduino-coBMeCTUMBIMH 3JIeKTPOHHBIMUA KOMIIOHEHTAMMU

Tema 7.1 IloakimroueHue U UCIIOJIb30BaHUE CBETOIUOAA

Teopusa: 3HaKOMCTBO CO CBETOJHOJIOM M CIIOCOOOM €ro MOJKIoYeHHs. Pacuer compoTuBiIeHUs
JUISL TIOAKJTFOYEHHUS] CBETOJIMOAA. 3HAKOMCTBO C YCTPOMCTBOM M TMOJKIIOUEHHEM pe3uctopa. LlBeroBas
MapkupoBka pesuctopoB. RGB  cunte3 1mBeroB. Ilogkmrouenne u u3MeHeHuwe IBeTHocTH RGB
CBETOJUO/1A.

Ilpakmuka: tpunymatb W coOpaTh YCTpoHCTBO mojaromiee curHainbl SOS mpu momoru
ceeroauona. Ilpuagymars u cobpath cBeTHibHUK ¢ RGB cBeToamonoM ¢ M3MEHSIONEHCs [IBETHOCTHIO
CBEUCHHUS.

Tema 7.2 IlogkimroueHne U UCIIOIb30BaHNE TAKTOBOM KHOIIKU

Teopus: 3HaKOMCTBO C TAKTOBOW KHOIMKON M 0COOEHHOCTHIO €€ TIOIKITIOYECHHUS.

Ilpakmuka: npuaymatb U coOpaTh YCTPOWCTBO BKJIIOUEHUS-BBIKIIOUCHHS] CBETOAMOAA TPU
IMIOMOIITY OJTHOM KHOIIKH.

Tewma 7.3 [loakntoueHre U UCHOJIb30BaHUE TOTEHIIMOMETPA

Teopus: 3HaAKOMCTBO C MPHHIIMIIOM PAa0OOTHI, OONACTHI0 MPUMEHEHHUS U CXEMOM MOIKITIOYCHHUS
nore”Huuomerpa. [IpumeHnenne noreHuuoMeTpa Uil peryjiMpoBaHus SApKOCThIO cBeToauona. I[IpuHuumn
HIMPOTHO-UMITYIIbCHOM Moty siuuu (ILIMM). Hudpossie Bbixo s ¢ ILIIMM.



Ilpakmuka: coOpath YCTPOWCTBO yIpaBISIONIEe SPKOCTHIO CBEUYCHHS JIBYX CBETOIHMOJIOB B
npoTtuBodase.

Tewma 7.4 [loaxnroyeHre U UCHOJIb30BaHUE CEPBOMOTOPA

Teopua: 3HaKOMCTBO C CEPBOMOTOPOM, OCOOCHHOCTHIO €r0o TMOAKIIOYEHHS U HEOOXOIUMBIMU
OMOIMOTEeKAMH.

Ilpakmuka: npugymMats U coOpaTh YCTPOWCTBO, OTKPBIBAIOIIEE KATIO3U BO BpEeMs COJIHEYHOU
IIOT0/1bI 32 OKHOM.

Tewma 7.5 [loaxknro4eHrE ¥ UCHOJIB30BaHUE ABUTATENS IOCTOSHHOIO TOKA

Teopus: 3HAKOMCTBO C YCTPOMCTBOM NPUHLUIIOM JAEWUCTBUS JABHUraTessl MOCTOSHHOIO TOKa.
3HAKOMCTBO C Pa3JIMYHBIMU CXEMaMU HOJKIIOYEHHS] U YIIPABICHUS JABUTaTEISIMU IOCTOSHHOTO TOKA.

Ilpakmuka: npunymatb U coOpaTh YCTPOWCTBO, YIPABJIAIOIIEE BKIIOUYEHHEM - BBIKIIOUYEHHEM
JIBUTaTeNsl HOCTOSIHHOTIO TOKA C MMOMOIIBIO MOJTYJISl pelie.

Tewma 7.6 [loaknroueHre ¥ UCTIOJIb30BAaHUE TPAH3ZUCTOPA

Teopusa: 3HaKOMCTBO MPUHIIUIIOM JEUCTBUS C TpaH3ucTOopoB. Kitaccuukanus u XxapakTepuCTUKH
Tpan3uctopoB. YI'O TpaH3ucTopoB.

Ilpakmuka: npunymatb U coOpaTh YCTPOWCTBO, YIPABJIAIOIIEE BKIIOUYEHHEM - BBIKIIOYEHHEM
MUHHUATIOPHOTO BEHTUJISITOPA.

Tema 7.13 Ilogkmtouenue u ucnosszoBanue LCD-3kpana

Teopus: 3aaxomMcTBO ¢ LCD-3kpaHoM, 0COOCHHOCTSIMH €ro pabOTHI U ITOAKITFOUCHUS.

Ilpakmuxka: npugymaTh U cOOpaTh 3JEKTPOHHBIE YaChl

Tema 7.7 [loaxnrodeHNE U UCTIOJIB30BAHUE TIOTPYKHOMN MOMIIBI

Teopus: 3HAKOMCTBO C TIOTPYKHOW TOMIION, OCOOCHHOCTHIO €€ PabOThl M BO3MOXXHOU CXEMOit
MOAKITIOUEHUS

Ilpakmuxka: npuaymMaTh 1 cOOpaTh YCTPOMCTBO MO MepeKavyke BOJIbI U3 OJTHOM €MKOCTH B JPYTYIO,
YCTaHOBUTD MTPOU3BOJUTEIHLHOCTD TOMIIBI

Pasznen 8. [IporpammupoBanue ycTpoicTB Ha onepaunonHoi cucreme Android B MIT App
Inventor. Conpsizkenue Android-cmapTgoHa ¢ MUKPOKOHTPOJJIEPHBIMHU YCTPOMCTBAMM

Tewma 8.1 3HakomcTBO co cpemoit pazpadorku MIT App Inventor

Teopus: 3HAKOMCTBO CO CPeZION pa3pabOTKH

Ipakmuka: npugymats 1 paspaborats npuinoxenue it Android tenedona.

Tema 8.2 Compspkenue Android-cmaptdoHa ¢ MHUKPOKOHTPOJUIEPHBIMH ycTpoiicTBamu. OOMeH
naHHbIMU Yepe3 Bluetooth

Teopusa: 3nakomcTBO ¢ Bluetooth, ocobeHHOCTH conpshkeHus YCTpoucTB Yepe3 Bluetooth, crmoco6
oOMeHa JaHHBIMH.

Ipakmuka: nipuaymMath U pa3paboTaTh MPUIOKEHUE NoJydaroiiee AanHbie ¢ Android tenedona
U nepeaaroniee Ha MUKPOKOHTPOJUIEPHOE YCTPOUCTBO.

Tema 8.3 YnpapiieHne MUKPOKOHTPOJUIEPHBIM YCTpoicTBOM uepe3 Bluetooth

Teopus: 3HAKOMCTBO C OCOOCHHOCTSIMH  YIPAaBJICHHUS MHKPOKOHTPOJUIEPHBIMH YCTPOICTBAMU
yepe3 Bluetooth.

Ilpakmuxka: npugymaTh U coOpaTh yCTPOMCTBO, MO3BOJIAIOLIEE udepe3 Tesne(oH MOCpPeICTBOM
Bluetooth ympaBiste sSpKOCTPIO CBEYEHHUS CBETOAMOMAA. Pa3paboTaTh NPUIIOKEHHE IS YIPaBJICHUS
SAPKOCTBIO cBeueHMs ceeroanoaa B cpene MIT App Inventor.

Tema 8.4 Pemrenne keiica «YMHBIN TOM)

Ilpakmuka: MO3HAKOMUTKCS U TexHoJoruei 10T (MHTepHeT Bellei) U KOHILEMIUEH YMHBINA JOM.
PaccMOTpeTh BO3MOKHOCTH NMpUMEHEHHs IuiaThl Arduin0 ¥ M3ydeHHBIX SJIEMEHTOB M JaTYUKOB IS
peau3aiuy JIeMEeHTOB YMHOTro AoMa. [IpuaymaTs cucteMy aBTOMAaTH3aIllMl YMHOTO J0Ma, pa3paboTarh
MPUHIUIHATBHYIO NEKTPUYECKYIO CXeMYy U coOpaTh 1ienb. Pa3paboTaTs alropuT™M (pyHKIIMOHUPOBAHHUS
3JIEMEHTOB YMHOTO JOMa M Hamucath nporpamMMmy Ha sizbike CH++. Jlns ympaBieHust ycTpoucTBamu
«yMHOTO J0May 4epe3 Bluetooth pazpabortars MmoObunsHOe mpunoxkenue B cpene MIT App Inventor u
YCTaHOBUTH €r0 Ha TeJedoHe. 3allUuTUTh padoTy.
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1.5 YueOHBIH MJIaH

Ne - Kou-Bo, u ®opma
/o anMeHOBaHMe pa3jesia, TeMa peero | mparrmka | teopms | ATTECTAINMN
Pasnen 1. Beenenne B kypc. Texnnka 0e30macHOCTH 2 2
1 | Tema 1.1 BBenenne B kypc «OCHOBBI pa3pabOTKu BxonHoe
JJIEKTPOHHBIX IIPOrPaMMHUPYEMBIX YCTPOMCTB Ha 1 ) 1 TECTUPOBAHUE
OCHOBE  MHKPOKOHTPOJUICPHOW  TUIAT(HOPMBI
Arduino»
2 | Tema 1.2 TexHuka Oe3omacHOCTH mpu padboTe c 1 i 1 Ormpoc
MHKPOIJIEKTPOHHBIMH KOMIIOHEHTAMH
Paznen 2. 0O0630p COBpeMEHHBIX
MHUKPOKOHTPOJLIEPHBIX IWIAaTGOPM 1A OBICTPOro 9 1 1
NPOTOTUIIMPOBAHUS 3JIEKTPOHHBIX
NPOrpaMMHPYEMbIX YCTPOICTB.
4 | Tema 2.1 Ilonstne u BHUJBI COBPEMEHHBIX Ompoc
MHUKPOKOHTPOJUIEPHBIX — TaTdopm. ['eHepanus 9 1 1
unen yCcTpoicTBa c HCIOJIb30BaHUEM
MHUKPOKOHTPOJUIEPHOM MIaTGOpMBbI U €€ 3alImTa
Paszpnen 3. MUKPOKOHTpOJLIEPHAA IJIAT(POpPMa
Arduino: ucropusi co3qaHusi, pAa3HOBUIHOCTH, 2 1 1
NPUMePbI HCIO0JIb30BAHUS.
5 | Tema 3.1 MukpokoHTpoiiepHas Tuiatgopma Ompoc
Arduino. Arduino-coBMecTUMbIC KOMITIOHEHTBI H 1 - 1
JATYUKU.
6 | Tema 3.2 Breadboard u coenunuTensHbIe MPOBOIA 1 1 - Ormpoc
Pa3znen 4. AnropurMm: onpejaesieHue, COCTaBJIeHHUeE,
(¢opmbI npeacTaBiieHus1. SI3bIK MPOrpaMMHpPOBaAHUS 4 1 3
C++.
8 | Tema 4.1 Anroputm: ornpezesieHue, COCTaBICHUE, 2 1 1 Ompoc
(hopMBbI peicTaBICHUS
9 | Tema 4.2 A3pix nporpammupoBanus C++ 2 ) 2 Urpa -
BUKTOPHHA
Pasnen 5. [IporpammupoBanue 2 1 1
MHKPOKOHTPOJIepHBIX Iu1aTdopMm B Arduino IDE.
10 | Tema 5.1 3nakomctBo ¢ Arduino IDE 1 - 1 onpoc
11 | Tema 5.2 IlepBblii ckeTu «MasiuoK» - HaNIMCAHUE, 1 1 i [pakTHyeckas
oTiajKa, 3arpyska B Arduino pabora
Pazgen 6. PabGora ¢ aHajoroBbiMM M UM(POBBIMU 4 1 3
AATYMKAMH
12 | Tema 6.1 AmnanoroBele W LU(POBBIE MOPTHI Ormpoc
. 2 2
Arduino. JTaTyukm.
13 | Tema 6.2 IlogkaroueHue U UCIIOIb30BAHUE 2 1 1 [pakTHyeckas
aHAJIOTOBBIX U IU(POBBIX JATYNKOB pabora
Paspnen 7. Pabora ¢ Arduino-coBMeCTUMBIMH 14 7 7
3JIEKTPOHHBIMH KOMIIOHEHTAMH
15 | Tema 7.1 [IlogkmodyeHue U HUCIOJIb30BaHUE 5 1 1 IMpakTHyeckast
ceeronuona u RGB cBeronmona pabora, ompoc
17 | Tema 7.2 [TlogkmodyeHue U HUCIOJIb30BaHUE 9 1 1 IMpakTryeckast
TaKTOBOW KHOTIKH pabota, ompoc
18 | Tema 7.3 IlogkmodyeHue U HUCIOJIb30BaHUE 9 1 1 IMpakTryeckast
IIOTEHIIMOMETPA pabota, onpoc
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20 | Tema 7.4 [TlopkmroyeHHe W HCHOJb30BAHHUE 9 1 1 IMpakTHyeckast
CEpBOMOTOpA pabota, onpoc
23 | Tema 7.5 [lloxkirodeHne W HWCIOJIb30BAaHUE 9 1 1 IMpakTHyeckast
TpaH3KUCTOpA pabora, onpoc
24 | Tema 7.6 [llomkiroueHne ¥ HCIOJIb30BAaHUE 9 1 1 IMpakTryeckast
JIBUTATEIIS] IOCTOSTHHOTO TOKA pabota, ompoc
27 | Tema 7.7 Ioakmrouenne u ucnoiab3oBanue LCD- 2 1 1 IMpakTryeckas
JKpaHa pabota, onpoc
Paznean 8. IlporpammupoBanne yCTpOHCTB Ha
onepanuoHHoii cucreme Android B MIT App 6 4 2
Inventor. Conpsi:zxenue Android-cmaptdona c
MHMKPOKOHTPOJIJIEPHBIMHU YCTPOiicTBAMU
29 | Tema 8.1 3nakomcTBO co cpenoit pazpadotku MIT 9 1 1 [IpakTryeckas
App Inventor pabora, ompoc
30 | Tema 8.2 YmpaBieHre MUKPOKOHTPOJUIEPHBIM 5 1 1 I[IpakTrueckas
ycrpoiictBoM yepe3 Bluetooth pabora, onpoc
31 | Tema 8.3 Pemenue xetica « YMHBIH JOMY 3ammra
2 2 ) peleHus Keca,
UTOrOBOE
TECTUPOBAHUE
Hroro | 36 16 20

1.6 Ilnanupyembie pe3yJibTaThI

Jluunocmmuvie peynomamol:

— IOHMMaHHUE AaKTYaJIbHOCTHU MEPCHEKTUB Pa3BUTUS U BO3MOXHOCTEH MPUMEHEHUS YTPONCTB;

— (QopmMupoBaHHE OTBETCTBEHHOIO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIHOCOOHOCTH
00yJaroIMXCsl K CAaMOPa3BUTHIO M CAMOOOPa30BaHUIO CPEJACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHA;

— (QopmupoBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTUs WHOOPMALMOHHBIX TEXHOJOTMM W MOTHMBALMM K HM3YyYCHHIO B JajbHEHIIeM MpeIMEeTOB
TEXHUYECKOTO IIUKJIA;

— pa3BHUTHE OMbITA YYACTHS B COLMAIBHO 3HAUMMBIX MIPOEKTaX, MOBBIIICHUE YPOBHS CAMOOIICHKU
Onarojaps pealn30BaHHBIM IIPOEKTAM;

— (QopMHUpOBaHHE YHHUBEPCAIbHBIX CIHOCOOOB MBICIUTENBFHON AEATEIbHOCTH (20CTPAKTHO-
JIOTUYECKOTO MBIIUICHHS], TMaMsITH, BHUMAaHHs, TBOPYECKOTO BOOOpPaKEHHUS, YMEHHs MPOU3BOJIUTH
JIOTUYECKHUE OTEPALIUH);

— ¢opMupoBaHHE KOMMYHUKATUBHON KOMIIETEHIIMM B OOIIEHMHM U COTPYIAHHYECTBE CO
CBEPCTHHUKAMH B Ipoliecce 00pa3oBaTeNbHOM, y4eOHO-UCCIIeI0BATEIbCKON U MPOSKTHON AESITETbHOCTH;

— YCBOEHHE MPABUJI UHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO 0OE€30MacHOr0 MOBEJIEHUS MpU paboTe ¢
KOMITBIOTEPHOU U MOOMIIBHON TEXHUKOM;

— TOTOBHOCThH K IOBBIIIEHHIO CBOEr0 0OPa30BaTEIbHOTO YPOBHSA M IMPOJODKCHHIO OOYYEHHS C
MCIIOJIb30BAHHEM CPEJICTB U METOJ0B MH(MOPMATUKU U COBPEMEHHBIX MHPOPMAIIHOHHBIX TEXHOJIOTHH.

Memanpeomemuule pe3yibmamol:

— ¢hopMUpOBaHNE YMEHUSI OPUEHTUPOBATHCS B CUCTEME 3HAHUIA;

— (opmupoBanue mpuEMOB pabOThl ¢ WHGOpPMAIUEll, TMPEACTaBICHHON B pa3nmu4yHod (opme
(Tabnuipl, rpadMKU, PUCYHKH U T. 1.), HA pa3iudHbIX Hocutensax (kuuru, Uatepuer, CD, nepuoanyueckue
U3JIaHKS U T. 11.);

— (dopmupoBaHue yMeHUS WH3NaraTh MBICTH B UYETKOM JIOTHMUYECKON MOCIEI0BATEIHHOCTH,
aHAJIM3UPOBATh CHUTYAIMIO, OTCTaWBAaTh CBOKO TOYKY 3PEHHUS, CAaMOCTOSTEIhHO HAXOJUTh OTBETHI Ha
BOIPOCHI MTyTEM JIOTHYECKUX PACCYKICHUI;

— (hopMHpOBaHNE HABBIKOB BEACHUS MPOEKTA, MPOSBIEHNE KOMIETEHIINH B BOIIPOCAX, CBI3aHHBIX
C TeMoO# mpoekTa, BbIOOp Hambomnee 3(h(HEKTUBHBIX PEIICHUN 3a7ad B 3aBHCUMOCTH OT KOHKPETHBIX
YCIIOBHI;
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— BJIAJICHUE YMEHUSMM CaMOCTOATENIBHO IIJIAHUPOBATh IIyTU JOCTUXKEHUA LICJIEH, B TOM YHCIE U
AIbTEPHATUBHBIC; COOTHOCUTBH CBOU JCHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYLIECTBISATh KOHTPOJIb
U KOPPEKTUPOBKY JECUCTBUH B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalMed; OLEHUBATH IPABHIIBHOCTH
BBITIOJTHEHUS YUeOHBIX 3a71a4;

— pa3BUTHE KOMMYHUKATUBHBIX YMEHUN U OBJIAJCHUE OIBITOM MEXIMYHOCTHONM KOMMYHHUKALIUMU
(BeneHue qUCKyCCHH, pabOTa B IPYIIaX, BEICTYIUICHHE C COOOIIEHUSMH U T. 11.)

- (popMupoBaHIEe HABBIKOB IIYOJUYHOTO BBICTYILICHHS, TPEICTABICHHUS

IIpeomemmnvie pe3ynomamul:

— M3Y4UTh YCTPOMCTBO, MPUHIUI PabOTHI M 0O0JACTh MPUMEHEHHs ANIapaTHO-NPOrPAMMHBIX
cpenctB Arduino st MOCTPOCHUST M IPOTOTUIMPOBAHKS MTPOCTBIX CUCTEM, MOJICTICH M SKCHCPUMEHTOB B
001aCTH 2JICKTPOHUKH, ABTOMATUKUA U POOOTOTEXHUKH.

— M3YYUTh OCHOBBI TTOCTPOCHUS aJITOPUTMOB U UX (POpMAaH3aIMU C TOMOMIBIO S3bIKa OJIOK-CXEM;

— TOJYYUTh HABBIKK IPOrpPaMMHUPOBAaHUS MUKPOKOHTpPOJUIEpPOB Ha sizbike C++ B cpeae Arduino

IDE;

— U3YYUTh YCTPOWCTBO W MPUHUMN JEHCTBUS HCIIOJHUTENBHBIX MEXaHHU3MOB, 3JEKTPOHHBIX
KOMITOHEHTOB, AQHAJIOTOBBIX U LU(POBBIX JATYMKOB, COBMECTUMBIX C MHKPOKOHTPOJIJIEPHOM
mwiaropmoit Arduino;

—  OBJIaZIETh NPAKTHUYECKHMH HaBBIKAMHM MOJKIIOYEHUS IaTYUKOB K MHKPOKOHTPOJIIIEPHOM
maThopMe U MOTyUEHUsT JaHHBIX ¢ HUX IS JaibHEHe o0paboTk;

— TOJIyYUTh HaBBIKM MPOEKTUPOBAHMS SIEKTPOHHBIX CXEM;

— W3Y4YUTh MpaBWJIa M MOJYYUTh HABBIKK O€30MacHO paboThl ¢ KOMIIOHEHTaAMU 3JIEKTPOHHOMN
TEXHHKH;

— M3YYUTb OCHOBBI AJIEKTPOHHON TEXHUKU U CXEMOTEXHUKHU.

K xonyy obyuenus obyuarowuecs

byoym 3namo:

—  KIIOYEBbIE TMOHATHS JIEKTPOTEXHUKU U DJICKTPOHHOM TEXHUKH (HampsbKeHue, TOK,
COTPOTHBIIEHUE, MOIIIHOCTb, 3JIEKTPUUECKasi EMKOCTh, HHIYKTUBHOCTb, IOJYIIPOBOIHUKH U T.1.).

— CUHTAKCHC $3bIKa MPOrPaMMUPOBAHMS MUKPOTIPOLIECCOPHOM TnaThl C++;

— OCHOBHBIE aJITOPUTMBI JUIsl IPOTPAaMMHUPOBAHUS MUKPOIIpOIieCCOpHOM Tu1athl Arduino.

— YCTPOMCTBO M MPUHIMUI JEHCTBHS  MHUKPOMPOIIECCOPHOM IuiaThl Arduino, 3JIEKTPOHHBIX
KOMIIOHEHTOB , Pa3JMYHbIX JATYUKOB U HCIIOTHUTEIbHBIX MEXaHU3MOB;

— OCHOBHBIE JTambl Pa3BUTHs MPOEKTa, METOJbl T€HEpallud HJeH U MPOBEPKU HUIEH Ha
BO3MOXHOCTh peau3aluu, TEXHUUECKUEe CPEJICTBA sl o0ecrieueHus KOMaHAHON padoThI;

— Oe3omacHble TpUeMbl PabOTHI ¢ JNEKTPOHHBIMU  YCTPOMCTBAMH, KOMIIBIOTEPAMH,
MHCTPYMEHTAMH.

byoym ymemu:

— MHCIIOJIB30BaTh 3JIEKTPOHHBIE YCTPOMCTBa, pa3padaThiBaTh 3JIEKTPOHHBIE CXEMbI, 0€3011acHO
MOJIKJIFOYATh 3JIEKTPOHHbBIE KOMIIOHEHTHI;

— MPOrpaMMHMPOBATh MUKPOKOHTPOJUIEPHBIE IIaTGopM Ha sizbike CH+;

— COCTaBJIAATh AJITOPUTM pabOThl 3JEKTPOHHBIX YCTPOWCTB M aBTOMATU3UPOBAHHBIX CHCTEM,
NUcaTh KOJ MPOrpaMMbl COTIIACHO aITOPUTMY;

— pa3pabaTbIBaTh MPUIIOKEHUS IS onepauoHHoi cuctembl Android B cpene MIT Applnventor;

— MOJETMPOBATh U CUMYJIMPOBaTh paboTy 3NEKTPOHHBIX cxeM B online-cepBuc TinkerCAD.

— apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHUS;

— MCKaTh UHPOPMALIMIO B CBOOOAHBIX HICTOUHUKAX U CTPYKTYPUPOBAThH €€.

YV obyuarowuxcs 6yoym cghpopmuposansi:

— HaBBIKU MPOEKTHOM J€ATEIbHOCTH;

— 0a30BbI€ HABBIKU MPE3EHTALMU U 3aIUThI IPOEKTOB;

— HaBBIKM CaMOCTOSITEJIBHOTO TIOHMCKa HHGOpMAIMK, MCIOJIb30BaHUA TEXHUUYECKOM U
HOPMaTHUBHOM JTOKYMEHTAIHH.
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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

Paznen 2. Kommiekce OpPraHu3alUuOHHO-NICAATOrHYC€CKUX yCHOBHﬁ

2.1 KasiennapHblii yueOHbIi rpapuk

I'ox 00y4eHusn Bcero yueOHBIX Heleab KoanuecTBO yueOHBIX 4aCOB Pexxum 3ansaruii

2023-2024 13

36 2 pa3a B HEZIeJIo 1Mo 2 yaca

2.2 YcaoBus peajJm3annu NporpaMmmbl

MaTepHaﬂbHO-TeXHHqCCKOC odecneyeHue:

3aHATHST TPOBOAATCA B CBETJIOM IOMELIEHUU C XOpolled BeHTwsauued. Jns mpoayKThBHON
paloThI ¢ MPOEKTOPOM HCIIOJIB3YETCSl 30HATBHOE OCBEILEHUE ayAUTOPUU. DKpaH IMPOEKTOPa 3aTEMHEH, a

pa6oq1/Ie MCCTa YYCHUKOB IOCTATOYHO OCBCUICHEI.

HaunmenoBaunue

Kon-Bo (13 pacuera Ha 14 yyamuxcs), mrT.

Ipoghunvroe obopyoosanue:

Monutop 14
MOHUTOP [UTS TTPETIoIaBaTeNst 1
CucremHsIit 670K 14
CuctemHbIi OJIOK AJIs MTPETO1aBaTelIs 1
KommnbrotepHast MbIIib 15
KnaBuatypa 15
— o0OpasoBarteNbHbI Ha0Op sl 0OydeHus mpukiIagHomy | 14
nporpammupoBanuto Ha C++ ("Ammnepka')

[TorpyxHast momma c Tpyokoit 10
IIpezenmayuonnoe obopyoosanue:

MOHO0I0YHOE HHTEPAKTUBHOE YCTPOMCTBO 1
IIpoepammmnoe obecneuenue

Onepanuonnas cucrema (Windows)

OducHoe nporpamMmMHOE obecrieueHue

[Tporpammuoe obecneuerue ArduinolD

Bcnomozamenvrnoe ob6opyoosanue u akceccyapoi.

KoBpuku 111 KOMIIBIOTEPHON MBIIIT 14
Mebeny:

Jlocka MHTEepaKTUBHAS 1
Cron yuebnbIit 1yt pazmernienus [1K 14
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Cryn anst obyuaromerocs 14
Cron ans yuurens 1
Kpecno yuurenss CH-799 1
HIkad mwist XxpaHeHUst 000PyIOBaHHS 3aKPBITHIN 1
Kop3una s mycopa 1

NudopmannonHoe odecnevyeHue:

Jist peanu3anuu o0mepa3BUBAONICH MPOrPaMMBI HCITOJIB3YIOTCS CIIEIYIONINE MAaTePHAIIBI:

- UJIaKTUYECKUE MaTepHaIbl;

- METOIMYECKHE MaTepHaIbI;

- (oTo-MaTepuasl;

- WHTEpPHET UCTOYHUKH.

KaapoBoe o6ecnieuenue

st peanu3anuy MPOTPaMMBI TMIPUBJICKAIOTCS TENArord, MMEIoNIe MpoQMIbHOE TEXHHYECKOEe
oOpaszoBanue ¢ mNpodeccHoHATHLHON MEepPEenoJAroTOBKONM B OOJACTH TMENaroTMKH WM TIeIarorMuecKue
pabOTHHKH, TIPOIIEANINE KypChl TIOBBIIICHHUS KBATM(UKAINH 110 JAHHOMY HaIlPaBIICHHIO.

- TpeboBaHHMi K OOpa3oBaHMIO M OOYYEHHIO — BBICIIEE WJIHM CcpelHee NpodecCHOHATbHOE
o0pa3oBaHue, WIH YCIIENTHOE MPOX0XKACHUE 00YJaIONIMMHCS TPOMEKYTOUHON aTTECTAIIUA HE MEHEe YeM
3a nBa roma oOydeHHS TO OO0pa30BaTEIBHBIM MPOTPaAMMaM, COOTBETCTBYIOIIUM OTOJHUTEIHHBIM
o0u1eo0pa3oBaTeIbHBIM 00111epa3BUBAIOIIUM porpaMmanm, pean3yemMbIM YUpEKIEHUEM
JIOTIOJTHUTENBHOTO 00pa3oBaHus;

- 0Cco0bI€ YCIIOBHS JIOMyCKa K paboTe — YCHEIHOE TPOX0XKICHUE €XKETOTHBIX KYPCOB IMOBBIICHUS
KBAJM(UKALMK; MPOXOXKJICHUE O00A3aTeNbHBIX NPEABAPUTEIbHBIX M MNEPUOJUYECKUX MEIUIMHCKUX
OCMOTPOB; OTCYTCTBUE OI'PAaHUYEHHUH Ha 3aHATHE NEJArorndeckoil 1esTeIbHOCThIO;

- HEOOXOIMMBIE yYMEHUS —  OCYIIECTBIIATH  JIEATENBHOCTh 10  JOINOJHHUTEIbHOM
o01m1eo0pa3oBaTenbHOM 00IEepa3BUBAIONIEH TPOrpaMMe; CO3aBaTh YCIOBHS AJIS YCHEIIHOTO OCBOCHMS
oOyJaromMMHUCS MPOrpaMMbl; YCTaHABIMBATb M UCIOJB30BaTh Ha 3aHATUAX MEIarOrMYeCcKH
000CHOBaHHbIE (POPMBI, METOJIBl U TEXHOJIOTUH; TOTOBUTh OOYYAIOUIUXCSA K Y4acTUIO B KOHKypcax U
MEpPONPUATHAX TEXHUYECKOM HAIpaBIEHHOCTH JIONMOJHUTEIBHOIO O00pa3oBaHuUs; aHAJIU3UPOBATh
pe3yibTaThl 00pa30BaTENbHON AEATEIBbHOCTH; YPPEKTUBHO B3aUMOIEHICTBOBATh C KOJIJIEKTUBOM;

- HeoOXOoJMMble 3HAaHUS — HOPMAaTHBHO-IIpaBOBas 0a3a B o0ysacTH OOpa30BaHUs; TEXHUKU U
IIpUEMBbl OOLIEHHUS, BOBJICYEHUS B JAEATEIBHOCTD; IPUHIUIIBI U IPUEMbI IIPEACTaBICHUS JOIOIHUTEIbHON
00111e00pa3oBaTeIbHON 001Iepa3BUBAIOIICH TPOTPAMMBI.

2.3 ®opma aTrecTanum

[Iporpammoii mpeaycMOTPEHBI CIEAYIOIIUE BUIbI KOHTPOJIS.

Bxoownoii  kommpons TMpoOBOAUTCS B TEpBble IHU OoOyueHUs Onoka B Qopme TECTUPOBAHHS C
LEJIBIO OTPEJICIICHUS] YPOBHS Pa3BUTHUS 00YYAIOIIUXCS, X TEXHUYECKUX M TBOPUYECKHX CIIOCOOHOCTEH.

Texywuii koHmpons TMPOBOJIUTCS B CIEIYIOIMUX (opmax: Ompoc, BUKTOPUHBI, UTPOBBIE (POPMBEI,
KOMITBIOTEPHOE TECTHPOBAHHE, PEIICHUE U 3alllUTa KEHCOB, BHITIOTHEHHE MPAKTUIECKUX 3aJaHHH.

Ammecmayus no umo2am oc80eHuUsi Npo2pammuvl IPOBOIUTCS B POpME TECTHPOBAHUS U PEIICHHUS
Y 3aIUTHl UHAUBUAYAIHHOTO (TPyMNIoBoro) keica. Ilpu s3Tom 06s3aTensHO opraHu3yeTcs: 00CyKIAeHUe C
00y4aroUMMUCs JOCTOMHCTB U HEJIOCTATKOB MPEATIOKEHHOTO PEIIeHUs Kelica.

OneHka HMHIUBUIYAIBHBIX OOpa30BaTENbHBIX OCTHKEHUN OOydarommxcs BeAETCS «METOJA0M
CIIOXKEHHS», TMPU KOTOPOM (UKCHUPYETCS IOCTHIKEHHE OMOPHOTO YPOBHS M €ro MpeBBINICHHE. DTO
MO3BOJISIET TMOOILIPSITh TPOABIKEHUS OOYYalOIIUXCs, BBICTpAUBATh WHAMBHUAYaIbHBIE TPACKTOPUU
JIBUKEHHS C Y4ETOM 30HBI OIMKANUIIETO pa3BUTHSL.

[Ipu olleHUBaHUU NOCTHKEHUH TUTAHUPYEMBIX PE3YNbTATOB HCIOIB3YIOTCS CIENYIOMIHe (GOpPMBI,
METO/IbI ¥ BUJIBI OTICHKHU:
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- Kelchl (IPOEKThI), ATTecTalys IO UTOraM OCBOEHUS MPOrpamMMbl — IIPOBOAUTCS 110 OKOHYAHHUIO
oOyyenus (nexaOpb) M MO3BOJISIET OLCHUTH YPOBEHb PE3yJIbTATUBHOCTH OCBOCHUS MPOTPAaMMBI 33 BECh
nepuos; OoOydeHHS.MpaKTUYecKue paboThl (i1 TMPOMEKYTOYHOTO ©  UTOTOBOTO  OICHHBAHHUS
oOyuaronmxcs);

- TecThl (0000IIatOIIee 3aHATHE TIO 3aBEPIICHHUIO PA3JICIOB U [0 UTOTaM roja);

- aHAJIN3 JCITEIBHOCTH 00YYAIOIIUXCS IO KPUTEPHSIM (151 IIPOMEKYTOYHOTO OLICHUBAHNS).

2.4 OueHOYHBIC MATEPHAJIBI

ATTecTanms 1O WTOTaM OCBOSHHS IPOrpaMMbl MPOBOAUTCA B (opMe pemieHus Keica u
ocymectBisercss no 100 OanbHON IIKane, KOTOpas MEPEBOAUTCS B OAMH M3 YPOBHEH OCBOCHHS
00pa3oBaTeJILHOM MPOTPaMMBI COTIIACHO TalJIuIe:

Ha0pannble 6a/1b1 YpoBeHb ocBoeHHS
0-49 Huzkuit
50-79 Cpennmii
80-100 Bricokuii

Onncanne KpUTEPUEB:

«BbICOKULL YPOBEHby - OOYJAIOIIMICS CaMOCTOSITENbHO BBINOJHIET BCE 3aJa4d Ha BBICOKOM
YpOBHE, €ro paboTa OTIMYAETCS OPUTHHAIBHOCTHIO MJIEM, T'PAMOTHBIM HCIIOJHEHHEM M TBOPUYECKUM
MOAXOIOM.

«CpeodHull ypogeHby - OO0ydaloUIMiics CIpaBIISIETCs C IMOCTABICHHBIMM I€pe]l HUM 3a/a4aMH, HO
npuderaer K noMoIy npernojaasaress. PaboTa BbIosiHEHa, HO €CTh HE3HAYUTENIbHBIE OIIHOKH.

«HU3KULL YpOo8eHby - OOydaroUuiics BBINONHAET 3aJadd, HO Jenaer rpyOble ommOku. Jlns
3aBepIleHus paboThl HEOOXOJMMa MOCTOSIHHAS TIOMOLIb ITPETIOAaBaTES.

2.5 Meroauyeckue MaTepuaJbl

MeTtoabl 00yuYeHHUs :

B o0OpazoBarenbHOM mpoliecce MCHOJIB3YIOTCS CIEAYIONINE METOJbI: KEHC-METOJIbI, CIOBECHBIE
(6ecema, ompoc W T. 1.), METOJ MPOOJIEMHOTO H3JIOXKEHUs (MOCTaHOBKAa IMPOOJEeMBbI M pelIeHHue e&
CaMOCTOSITEIILHO WIIU TPYIIION), HArJISIIHBIC (IEMOHCTpAIMs cXeM, Tabnuil, nHporpaduKu, Mpe3eHTanH
U T. J.), IpaKTHYeCKUe (TPAKTUYECKUE 3aJaHMs, aHaJIW3 W pEIICHUEe MPOOJEMHBIX CHTYyallWil, MOKa3
YUUTENIEM TOTOBOM MOJICIU U T. JI.), METOJI ITPOEKTOB.

dopma opraHn3anum y4eoGHoro npouecca:

Y4eOHbIii TpoIecC MPOUCXOAUT B TPYNNoOBOW ¢dopMe, MpPU pealu3aludd MPOrpPaMMbl  C
MPUMEHEHHEM JMCTAHIIMOHHBIX TEXHOJIOTHH — TMepcoHalbHOW (opMe, MaTepuayibl Kypca OymayT
pa3MelleHbl B BUPTYAIbHOH 00yUaromien cpese.

Dopmbl opeanuzayuu yueObH020 3aHAMUSL:

[lo3HaBarenbHbIC 3aqaud, Y4eOHBIC IUCKYCCHH, CO3/IaHHUEC CHUTYyallud HOBH3HBI, CHUTYallUu
rapaHTUPOBAHHOTO YCIeXa, JIEKIINH, MaCTeP-KIACCHI.

ObpazosamenvHble MEXHOIO2UU:

B oOpa3oBaTenbHOM MpoIecce UCHOMB3YIOTCS TEXHOJOTHHU: TEXHOJIOTHS TPYMIOBOTO O0YYEHUS,
TEXHOJIOTUSI KOJIJIEKTUBHOTO B3aUMOOOYYEHHUS, TEXHOJOTHS MOIYIbHOTO OOyYeHUs, TEXHOJIOTHUS
pa3BHUBAIOIETO OOYyYEHHUs, TEXHOJIOTUS MPOOIEMHOT0 OOY4YEeHHs, TEXHOJIOTHS JUCTAHIIMOHHOTO
oOyueHusl, TEXHOJOTHS HUCCIEIOBATENbCKON AESITeNbHOCTH, TEXHOJOTHS PElIeHUs H300peTaTeNbCKUX
3a]1a4, TEXHOJIOTHS KOJUIEKTHBHOM TBOPYECKOU IESITEIILHOCTH.

Huoaxmuueckue mamepuans:

JlunakTuyeckuit marepuan MoAOUpaeTcs U CHCTEMATH3UPYETCS B COOTBETCTBUU C Y4EOHBIM
IaHOM (MO0 KaXJ0W TeMe), BO3PACTHBIMH M TCHUXOJOTHYECKHMH OCOOEHHOCTAMHU OOyJaronmxcs,
YPOBHEM HX Pa3BUTHUS U CIIOCOOHOCTSMHU.
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Jis  obecriedeHHs] HATJBSIAHOCTH W JOCTYIMHOCTH HM3Y4aeMOrO MaTepuaia HCIOJb3yIOTCS
HaTJISTHBIC TOCOOUS CIIEAYIONIUX BHIIOB:
— 00BEMHBIN (MAKETHl U MYJISKU, 00pa3Ibl U3ICIHIA);
— CXEMATUYECKHUI WU CHMBOJIUYECKHA (TaOIUIIBI, CXEMBI, PUCYHKH, YEPTEIKH, ITIA0TOHBI U T.11.).

2.6 BocnurareabHbIii KOMIIOHEHT

OOpazoBarenbHast mporpamMmma ««OCHOBBI pa3pabOTKU 3JIEKTPOHHBIX I[POTrPaMMHUPYEMbIX
YCTPOWCTB HA OCHOBE MHKPOKOHTPOJUIEpHOW TuaTGopmbl Arduino: TEXHOYPOKH»» HpeayCcMaTpHBacT
BOCIIMTATEeNFHYIO IEJdb - (OPMHPOBAHME Yy OOYYAIOMUXCS JTYXOBHO-HPABCTBEHHBIX IEHHOCTEH,
CIOCOOHOCTH K  OCYIIECTBIIEHHIO  OTBETCTBEHHOTO  BBIOOpa  COOCTBEHHOW  WHAWBHIYaJIbHOMN
00pa3zoBaTeIbHON TPACKTOPHH, CIIOCOOHOCTHU K YCTICIITHOM COIMAIN3alliU B OOIIECTRBE.

JlocTHKEHHIO TOCTaBJICHHOM eI BOCIHTaHUS OyAeT CIOCOOCTBOBATH PELIEHHE CIIEAYIOUINX
OCHOGHBIX 3a0aY.

- MOJAJEPKUBATh M pa3BUBATh TPAAULIMM YUYPEKICHMS, KOJUJIEKTUBHBIE TBOpYECKUE (DOPMBI
NeSITENIbHOCTH, Pean30BaTh JIMYHOCTHBIE BO3MOXKHOCTH KimtoueBbiX fen ['BY IO JIOTT, dopmuposats
y 00y4aronuxcsi YyBCTBO COJUAAPHOCTU U MPUHAMIEKHOCTH K 00pa30BaTeIbHOMY YUPEKIACHUIO;

- peanu30BbIBATh BOCHHUTATEIbHBIA MOTEHLHANT 0011e00pa30BaTeNIbHBIX OOLIepa3BUBAIOIINX
MIPOrpaMM U BO3MOKHOCTH YU€OHOTO 3aHATHS U Ipyrux Gopm oOpa3oBaTeIbHbIX COOBITUH;

- pa3BHBaTh COIMAIBHOE TMAPTHEPCTBO KaK OJMH M3 CIOCOO0B NOCTHXEHUS A(DPEKTUBHOCTH
BocnuTarenbHou nearenbHocTy B ['BY J10 HIOTT;

- OpraHu3oBBIBaTh pabOTy C CeMbAMU OOy4alOUIUXCSA, HMX POAUTENSIMU MM 3aKOHHBIMHU
MIPeICTaBUTENSIMH, AaKTUBHO MX BKJIIOYATh B 00pa3oBaTeNIbHBIN Mpoliecc, COAecTBOBATh (POPMHUPOBAHHIO
MO3UIMU COIO3HUKOB B PEIIEHUH BOCIUTATEIbHBIX 33/1a4;

- HCMOJBb30BaTh B BOCHUTAHUM JET€d BO3MOXKHOCTH 3aHATHA MO  JIOTOJHUTEIHHBIM
o0mreo0pa3oBaTeabHbIM  OOIEPA3BUBAIOIIMM [POrpaMMaM KaK HCTOYHUK MOMNEPKKA U Pa3BUTHUSA
MHTEpeca K MO3HAHUIO U TBOPYECTRY;

- CoJIeiicTBOBaTh NMPUOOPETEHUIO OMBITa JTUYHOCTHOTO U MPO(EeCcCHOHATBEHOTO CaMOOTIPEIeIICHUs
Ha OCHOBE JINYHOCTHBIX IPOO B COBMECTHOM JESITEILHOCTU U COLMATBHBIX MTPAKTHKAX;

- (hopMUpOBaTH CO3HATENLHOE OTHOIIEHHE 00YYaIOIINXCS K CBOEH JKU3HH, 3I0POBbIO, 3I0POBOMY
00pa3y *HU3HHU, a TAKXKE K )KU3HU U 3J0POBbIO OKPYKAIOUIUX JTIOACH.

- cOo3[1aBaTh MHHOBALIMOHHYIO Cpey, (GOPMUPYIOILLYIO Y IeTel U MOJPOCTKOB M300pETaTENbCKOE,
KpeaTHUBHOE, KPUTHUYECKOE MBIIUICHHE 4Yepe3 OCBOCHHE JOMOJHHUTEIbHBIX 00I1e00pa30BaTEIbHbIX
o011epa3BUBAIOLINX TPOrPaMM HOBOT'O MOKOJIEHUS B 007aCTH MHKEHEPHBIX U HU(PPOBBIX TEXHOJIOTHIA;

- TIOBBILIATH Pa3HOOOpa3ue 00pa3oBaTEIbHBIX BO3MOKHOCTEH MpPU MOCTPOSHUHN WHAUBHUIYATIbHBIX
00pa3oBaTeNIbHBIX TPACKTOPUH (MApIIPYTOB) OOYUAFOIITUXCS

- ONTUMU3UPOBATH CHUCTEMY BBISBICHUS, MOIJEPKKH M Pa3BUTUSA CIIOCOOHOCTEH U TallaHTOB Y
JeTeld M TMOJPOCTKOB, HANpPABIEHHOW HAa caMOOIpeAesieHHe W NPOPECCHOHANBHYI0  OPHUEHTAIUIO
oOyuaromuxcs.

Yenoeusa eéocnumanua: BocnutaTenbHblil IPOIECC OCYILECTBISETCS B YCIOBUSIX OpraHu3alvu
JESITeNbHOCTH JETCKOTO0 KOJUIEKTHBAa Ha OCHOBHOW y4yeOHOM 0a3e peanu3anud NOporpaMMbl B
OpraHu3aIiy JOTOJHUTEILHOTO 00pa30BaHUs JIETe B COOTBETCTBHHM C HOPMaMU U MpPaBHJIaMU PaOOTHI
OpraHu3aIuH.

Meponpuamua no e3aumooeiicmeuro ¢ pooumenamu: NPOBEIECHUE POJAUTEIBCKUX COOpaHMIA,
COBMECTHBIX MpPa3JHUKOB, MacTep-KJIaccoB M T.J., a TAaKXKE YYacTHE POAWUTEIEH B IPOEKTHOU
JeATeNbHOCTH, B pa3pabOTKe U 3aIUTE MPOEKTOB BMECTE C PEOCHKOM.

Ilpumepnutit nepeuens meponpusamuii

YpoBeHnb
Cpokn MpPOBeIeHUA Ha3Banue copeBHOBaHMI
MeponpuATHI
Hos6pb Bcepoccniickuii IIpoext «SkillCity»
. YyacTue B KOHKYpCE HMHIKEHEPHBIX KOMaHJ «lHxeHepHbIe
Hos6pb PernonanbHbIi
kazapsl Poccun» u «MxapeHok»
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Hos6ps Mynununansisld | OHJIaHH-JIarephb B JHU LIKOJIBbHBIX KAHUKYII

Jlexabpb Bceepocculickuii «TexHOJIOrnYeCcKui JUKTAHT

Hexabpb - «SIpMapka mpoeKToB»
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