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PA3JIEJI 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI
1.1 IlosicHUTEIBLHAA 3aIUCKA

JononHurenbHas obmeoOpa3zoBaTesibHas 00Iepa3BUBaroas nporpamMmma «YIyOJIeHHBIH Kypc:
OCHOBBI CXEMOTEXHUKHU U TPOTPAMMHUPOBAHHMSI SJIEKTPOHHBIX YCTPOMCTBY» pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSMU CIIECAYIOIUX HOPMATHBHO-TIPABOBBIX AKTOB!

- @enepanbublii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 22.06.2024) «O6 obpa3oBaHuu B
Poccutickoit ®eneparumy (¢ U3M. U J0M., BCTYIL. B cuiy ¢ 23.06.2024);

- Konnenmust pa3BuTHs JTOMONTHHUTETBHOTO oOpa3oBanust neredt mo 2030 roma (yTBepkaeHa
Pacniopsokenuem IlpaButensctBa Poccmiickoit ®eneparuu ot 31 mapra 2022 r.Ne 678-p (pem. ot
15.05.2023));

- Ilopsamox opraHuWzauMd W OCYHIECTBIIEHHS  00Opa3oBaTeNbHOM  JEATENBHOCTH IO
JIOTIOJTHUTEIIBHBIM ~ 0011e00pa3oBaTebHbBIM  IporpamMmaM  (YTBEpXkAEH TNpukazoM MuHHCTEpCTBa
npoceerienus Poccuiickoit @enepariuu ot 27 urons 2022 r. Ne 629);

- [Iucemo MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit ®@enepauuu ot 18 Hos6ps 2015 r.
Ne 09-3242 «O wnanpaBneHuu wuHpopMaruu» (BMecTe ¢ «METOAMYECKUMH PEKOMEHAALUIMU I10
POCKTHPOBAHUIO  JIOTIOJIHUTENFHBIX ~ OOIIEPa3BUBAIOIIMX MpOrpaMM (BKJIIOYash Pa3sHOYPOBHEBEIC
IPOTPaMMBI)»);

- ITucemo MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 25 urong 2016 r. Ne
09-1790 «O nHanpaBneHUM peKoOMeHAauui» (BMecTe ¢ «PexkoMeHIalusMU 1O COBEPIICHCTBOBAHUIO
JIOTIONIHUTEbHBIX ~ 00pa30BaTENbHBIX IMPOTrpaMM, CO3JAQHUIO0 JIETCKUX TEXHONApKOB, LIEHTPOB
MOJIO/IKHOTO MHHOBAIIHOHHOTO TBOPYECTBA U BHEAPEHUIO UHBIX (POPM MOATOTOBKH JETEH U MOJOACKU
10 NTPOrpaMMaM MHKEHEPHOU HAIIPaBIEHHOCTHY);

- IlocranoBnenue I'maBHOrO rocynapcTBeHHOro canutapuoro Bpada P® or 28.09.2020  Ne 28
«O06 ytBepxaennn caHuTapHbix npaBmi CIT 2.4.3648-20 «CaHUTapHO-IIHIEMUOIOTUYECKUE TPEOOBAHUS
K OpraHu3alusM BOCHHUTAHUA ¥ OOy4YeHHUS, OTIbIXa M O3J0POBJICHHS JETe U MOJOJCKH
(3apeructpuposano B Muntocte Poccun 18.12.2020 Ne 61573);

- [Tucemo Munucrepctsa npocseuienus Poccuiickoit @enepanuu ot 16 Hos6ps 2020 r. Ne I'JI-
2072/03 «O HampaBieHuu pexkoMeHmanuin» (BMecte ¢ «lIpakTuyeckumMu peKOMEHIAIUsIMH (COBETaMU)
JUI yduTelle W 3aMecTHTeNeld TUPEKTOPOB IO y4eOHO-BOCIUTATENbHON paboTe B 0Opa3oBaTeNIbHBIX
OpraHM3alMsaX, pealu3yloUMX O00pa3oBaTeiIbHbIE MPOrpaMMbl HauyalbHOrO, OOIEro, OCHOBHOTO,
cpeaHero o0pa3oBaHUs ¢ UCIOIb30BAHUEM TUCTAHIIMOHHBIX TEXHOJIOTUII);

- T'ocynapcrBennas nporpamma YensOuHckoit ooactu «Pa3Butue obpazoBanus B UenssOMHCKON
obmactu» (yrBepxaeHa IlocrtanoBienue IlpaButensctBa YensObunckoit obnactu ot 28 nexadbps 2017 r.
Neo 732-I1 (pen. ot 06.03.2024);

- [Tocranosnenue IIpaBurenscTBa P® ot 11 okTsa6ps 2023 r. Ne 1678 «O06 yrBepxkaenuu [IpaBun
IPUMEHEHUS OpraHM3alMsIMK, OCYIIECTBISIOIIMMU O00pa30BaTEIbHYIO JESTENBHOCTb, AJIEKTPOHHOIO
0o0y4YeHMsl, JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOIMH TMpH pealu3aluu 00pa30BaTeIbHBIX
porpamm;

- nokasibHO-HOpMatuBHbIe akTel [ BY J1O IIOTT.

AKTYaJIbHOCTH POTrPAMMBI:

DJEeKTPOHUKA, CXeMOTEXHHKA UTPAIOT BAKHYIO POJIb BO MHOTHX OOJIACTAX MMOBCETHEBHON KU3HH,
TaKUX KaK MEAMIMHA, aBTOMOOWIbHAS IMPOMBIIUIEHHOCTh, pPOOOTOTEXHHKA, HWHPOPMAIIMOHHBIE
TEXHOJOTMM M MHorue apyrue. lloaTomy wu3ydyeHHME OCHOB CXEMOTEXHHKM M IPOrPaMMHUPOBAHHUS
3JIEKTPOHHBIX YCTPOMCTB MOXKET IOMOYb 00y4aroImuMcs B BeiOope Oyayiiel nmpodeccuu U pa3BUTHH UX
UHTEpeCcOoB B JaHHOHU cdepe. Kpome Toro, uzydeHue 3Toro mnpeaMera MoMoraeT pa3BUBaTh JIOTHYECKOE
MBIIUIEHUE, aHAIUTUYECKUE CTIOCOOHOCTH M YMEHUE pelIaTh CII0KHbIE 3a7auH, CBSI3aHHbIE C UHTEPHETOM
BeIleH, MOCKOJIbKY JIaHHAsh TeMa TaKKe M3Y4aeTcss Ha JAHHOM Kypce. DTO MOXKET OBbITh MOJIE3HBIM HE
TOJIbKO B O0JIACTH JJIEKTPOHMKH M TNPOTPaMMHPOBAHUS, HO U B JPYrHuX OOJACTSIX, CBA3AHHBIX C
TexHosorusiMu. OOydaromecs Hay4arcsi co3JaBaTb CBOM COOCTBEHHBIE IPOEKTHI, IKCIIEPUMEHTHPOBAThH
C pa3IMYHBIMH KOMIIOHEHTAaMU M TMHCAaTh pa3IMYHbIE BapHaHTBl MPOrpaMM, YTO CIIOCOOCTBYET
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CTHMYJIMPOBAHHIO MX MHTEpECa K HayKe M TEXHHUKE. TakuM 00pa3oMm, MporpaMmma COOTBETCTBYET 3apoCy
PEATBHOTO CEKTOpa SKOHOMHKHU Poccry Ha KOMILIEKTOBaHUE MH)KEHEPAMH, IPOTPAMMUCTAMHU U JPYTHMH
TEXHUYECKUMH CIICIUATMCTAMHU, HIMEIOITMMH Ka4eCTBEHHYIO TIOJITOTOBKY .

Ilenarornyeckas 1ejeco00pa3sHOCThb MPOTPaAMMbl «Y TITYOJICHHBIH Kypc: OCHOBBI CXEMOTEXHHUKHU
U [IPOrPaMMHUPOBAHUS AIEKTPOHHBIX YCTPOUCTB» JUKTYET IPUMEHEHHUE TEXHOJIOTUI WHANBUIYAIN3alluU
oOydeHusi, TPOOJIEMHOTO OOY4YeHHS M TPOCKTHOrO OOyYeHHs. DTO OO0YCIOBIEHO OCOOSHHOCTSIMHU
NEeIarOrMYeCKUX TEXHOJIOTHH.

Oco0eHHOCTH peanu3aluu mexHOL02U UHOUBUOYATUZAYUL 0OVHEeHUsL

—  OKa3aHHue KaKJI0MY 00Yy4aroleMycsi MHIUBUIyaAIbHOU MeIarorTHYeCKON TOMOIIIH;

—  YYeT W IIPEOJI0JICHUE HEAOCTATKOB CEMEHHOTO BOCIIUTAHHSI, MOTUBAIMH, BOJIH;

—  ONTHMH3ALUS Y4eOHOTO IpoIiecca JUIsl CIOCOOHBIX M OIaPCHHBIX 00YYaIOIUXCS;

—  (opmupoBanue oO1IeydeOHBIX YMEHU U HABBIKOB;

—  (opmupoBaHUe aeKBaTHOH CaMOOIICHKH YYaIlIuXCs;

—  HCIOJB30BaHHUE TEXHUYECKUX CPEACTB O0yUCHHS.

OCo0eHHOCTH peanu3aluu MexHOL02UU NPODIEMHO20 0OVHUEeHUS..

—  YCBOGHHE yYaCTHHUKaMHU B3aUMOJICHCTBUS B y4EOHOM IPOIIECCe CUCTEMBI 3HAHUH U CITOCOOOB
YMCTBEHHOUW U MPAKTUYECKOU JESITEIbHOCTH;

— pa3BUTHE UHTEIUICKTa OOyYaeMbIX, T.e. WX II03HABATCILHON CaMOCTOSTCIILHOCTH U
TBOPYECKHUX CIIOCOOHOCTEH;

—  (opMupoBaHUE TUATEKTHKO-MATEPHATUCTHYECKOTO MBIILICHHUS YYaCTHUKOB O0YYCHUS;

—  pa3BUTHE BCECTOPOHHE W TAPMOHHYHO PA3BUTOHN JIMYHOCTH.

—  BOCIIMTAHUE HABBIKOB TBOPYECKOTO YCBOCHHS 3HAHH (IIPUMEHEHHE CHUCTEMBI JIOTUYCCKHX
IPUEMOB WJIH OTJEIBHBIX CITIOCOOOB TBOPUECKOW ACATEIBHOCTH);

— (¢GopMUPOBaHHE M HAKOIUICHHE OIbITA TBOPYECKOW JICSATEILHOCTH (OBIAJCHUE METOIAMH
HAYYHOTO WCCJICIOBAHMS, PCIICHHUS TMPAKTHYECKUX TMPOoOIeM U XYHA0XKECTBEHHOTO OTOOpakeHUs
JEHCTBUTENBHOCTH);

— ¢opMUpPOBaHHE MOTHBOB OOYYCHHUS, COIMAILHBIX, HPABCTBEHHBIX W IMO3HABATEIHHBIX
crocoOHoCTEH.

Oco0eHHOCTH peanu3aluu MmexHOL02UY NPOEKMHO20 00VYeHUs.:

—  Hanuyue npoOJeMbl, TpeOYIOIel HHTETPUPOBAHHBIX 3HAHUI U UCCIIEOBATEIHLCKOTO MOUCKA
€e peleHus;

— TPaKTHYECKYIO, TEOPETHYECCKYI0, TIO3HABATCIBHYIO  3HAYMMOCTH  IPEIOJIaracMbIX
pe3yNIbTaToB;

—  CaMOCTOSITENBHYIO JIeATEIbHOCTh YUCHUKA;

—  CTPYKTYpPHUpPOBaHHUE COJEPKATEIbHON YaCTH MPOEKTA C YKa3aHUEM MOITAMHBIX PE3yIbTaTOB;

—  HCTOJB30BaHUE MCCIEAOBATEIHCKUX METOOB, T.€. ONpeAeNeHIE MPOOIEMBbI, BHITEKAIONIUX U3
Hee 3a/1a4 UCCIICAOBAHMUS, BBIIBIDKEHUS THITOTE3bI UX PEIICHHUS,

—  00CyXIeHHEe METO/IOB HCCIIEeI0BaHNUs, 0(hOPMIIEHUE KOHEYHBIX Pe3yIIbTaTOB;

—  aHaJu3 MOJIYYEeHHBIX JaHHBIX, TOJIBEIEHUE UTOTOB, KOPPEKTUPOBKA, BHIBOJIBI.

JlonmonuuTenpHas 001meoOpa3oBaTebHas 00Iepa3BUBAIOIIAsl MpOTpaMMa «YTIIYOJICHHBIA KYpC:
OCHOBBI CXEMOTEXHHKH M TMPOTPAMMHUPOBAHMS DJIEKTPOHHBIX YCTPOHCTB» HMEET CIEAYIOIIHE
OTJIMYHUTEIbHbIE YePThI:

1. KommuiekcHbIlli MOAX0A K pPaguOTEXHHMYECKOMY KOHCTPYMPOBAHMIO M C TOUYKHM 3pEHHS
CXEMOTEXHUKH M C TOYKH 3PEHHsI MPAKTUYECKOTO KOHCTPYMPOBAHMSI M HM3TOTOBIICHUS JIEKTPOHHBIX
YCTPOMCTB.

2. Hcnonp3oBanue miaardpopmbl Arduino, KoTopas MO3BOJSET COOMPATh BCEBO3MOXHBIC

JJIGKTPOHHBIC ~ YCTPOKMCTBA, MPOrPaMMHUPOBaTh HMX M TMPOBOJUTH  SKCICPUMEHTAIbHBIC U
uccieoBaTeIbCKUe  JIA0OpaTopHble  pabOThl, CTHUMYJIHMPYIOIIME  [O3HABATENBHYI0  aKTUBHOCTb
00yJaromuxcs.

3. [pakTHueckoe OOydeHHE - MporpaMma BKJIHOYAeT B ceOs HE TOJBKO TEOPETHUCCKUI
MaTepual, TaKKe BBIACICHO OOJIBIIOE KOJUYECTBO YaCOB JUIsl TMPAKTHUECKUX 3aHATHH, KOTOpHIE
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CHOCOOCTBYIOT (POPMHPOBAHUIO HABBIKOB CO3JaHUS U IPOTrPAMMUPOBAHMS DJIEKTPOHHBIX CXEM Y
o0yJaromuxcs.

AjlpecaT mporpaMmbl: IIporpamMma paccuuTaHa g oOydeHus jaeTeil B Bo3pacte 12-17 ner.
BerynurensHoe ucnblTaHue HE mpeaycMoTpeHbl. OOydaromuMcs: He0OX0IMMO YMETh HCIIOJIb30BaTh H
MPUMEHSTh HAa MPAKTUKE BCE AJIEKTPOHHBIE KOMIIOHEHTHI, BXosimue B Ha0op ¢ Arduino Uno u cTpoutsb
QITOPUTMBI U COCTABJIAITh KOJ MPOrpaMMBbl Ha sizbike C++ Ui perneHus 3a1ad OyayIiero 3JeKTPOHHOTO
yCTpOiiCcTBa

Cpok peanu3zaunum nmporpaMmmsl — nojirosa (18 nemernb)

O06beM nmporpamMmsel - 72 Jaca.

HanpaBjieHHOCTH NPOrpaMMbl — TEXHUYECKAsI.

SI3bIK peajiM3anu NPOrpaMMbl — FOCYIAPCTBEHHBIN SI3bIK PO — pycckuid.

Oco0eHHOCTH peaJu3anuy NPOrpaMMbl — MOYJIbHBIM IPUHIIMII.

YpoBeHb 0CBOEHMSI IPOrPaAMMBbI — IIPOJIBUHYTHIM.

®opma 00yyeHHs1 — OYHAS C TPUMEHEHUEM JUCTAHIMOHHBIX TEXHOJOTHH W/UIH 3JEKTPOHHOTO
oOyuenus (mpu qUCcTaHIUOHHOU (hopme oOyuenus: npumensercs miargopma Chepym).

®opMbI OPraHu3aluM — B IOArPyMNIax a0 12 yenoBexk.

Pexxum 3aHsaTHi — 2 3aHATHA B Henemo (4 Jaca).

CrpyKTypa IByX4acOBOI'O 3aHSTHSL:

— 40 muHYT — paboyas 4acThb;

— 10 MuHYT — nIepephIB (OTABIX);

— 40 muHyT — paboyas 4acTh.

Pabouas gacTp 3aHATHS TOJPAa3yMEBAET aKTUBHYIO CMEHY JACATEIbHOCTH: JICKIIMOHHBIA MaTepHa,
dusnueckas pazMHUHKa, 00CYXJAeHHEe HOBOM MH(MOpMAalUU, MpakTUyecKas paboTa 3a KOMIBIOTEPOM U
Habopom Arduino, TuUMHAacTHKa JUIsS TJa3, YyCTHas 3alluTa M JEMOHCTPals pPe3yJbTaToB
WHAMBUAYAIbHON U TpynmnoBoil paboTel. [loAroToBka K BHIMOJHEHHIO HOBOTO 3a/laHUs MOJpa3yMeBaeT
3HAKOMCTBO JIETeH C TeMOW MPEACTOSIIETO MPOEKTa, KOTOPOE TAK)KE BXOAUT B PabOUYYIO YacCTh 3aHATHUS:
CaMOCTOSITENIbHBIM TOUCK MaTepuana B MHTepHeTe; B paMKaxX TEXHOJOTHMH MpPoOJIeMHOro oOyueHus
UCIIOJIb3YIOTCSI METOJIbl KOJUIEKTMBHOI'O MOHMCKa perieHus:: «MosroBoi mrtypm», «MeToJ HHBEpCUN.
COBOKYIMHOCTh MEePEUUCICHHBIX (PaKTOPOB MO3BOJISET MPOBOJUTH HETPUBUAIBHBIC 3aHATHS U CHUMAET C
00y4aroluxcs yCTaJlloCTh OT pyTUHHON paOOTHI.

®opma opraHu3anu 3aHATUHI — UHINBUAYAIbHO-TPYIIOBAS.

Metoabl  oOy4yeHMsi -  CJIOBECHBIM, HAlVISIHBINA, OOBICHUTEIHbHO-UJLIIOCTPATUBHBIN,
MPaKTUYECKUM, IIPOCKTHBIM.

1.2 CBeaeHusi 0 nporpamme

Omnucanue nporpamMmbl «YTyoneHHbIH Kypc: OCHOBBI CXEMOTEXHHUKHU M MPOTPAMMUPOBAHHS
ANEKTPOHHBIX YCTPOHCTB» Ha 2024-2025 y4. ron

VYriyonenHsiii kypc: OCHOBBI CXEMOTEXHHUKHU U IPOTPAMMUPOBAHUS

Ha3zBanue nporpammsl .
AJIEKTPOHHBIX YCTPOMCTB

Bospact obyqaromuxcs | 12-17 ner

JlmatensHOCTh

72 yaca
IporpaMMel (B yacax)

KoauuectBo 3auaTuii B

2 3aHATHS B Hepento (4 Jaca)
HEJIENI0

Iesas nporpamMmsbl — pa3Butue y odydaromuxcs 12-17 et nHXeHepHOTro U
TBOPYECKOTO MBIIIICHUS B TIPOIIECCE MMPOSKTUPOBAHMS U
pOrpaMMHPOBAHHMS dIICKTPOHHBIX cXeM Ha 6aze Arduino.

Ilenp, 3agaun

3amaun:
ObpaszosamenvHule:




— TMO3HAKOMHUTHCS C MOJHBIM [IUKIOM CO3JIaHUS 3JIEKTPOHHBIX YCTPOHCTB,
OT KOHLIETIINH JI0 PeaTn3alny;

— H3YYUTh METOJIBI U CIIOCOOBI pabOThl C MUKPOKOHTPOJUIEPAMHU U
3JIEKTPOHHBIMU KOMIIOHEHTaMH Ha YTIIyOJICHHOM ypPOBHE;

— OCBOMTH METO/IbI OECIIPOBOIHOM nepeaayn nHpopManuy;

— CHOCOOCTBOBAThH CUCTEMATU3AIMH U MTOITOJTHEHUIO 3HAHHUH
AITOPUTMUYECKUX CTPYKTYpP MPOrPaMMHPOBAHUSI.

Memanpeomemnuvie:

— copmMupoBaTh yriryOJIeHHbIC HABBIKA PAOOTHI C KOMIIOHEHTaMH B
ANIEKTPOHHBIX YCTPOICTBAX;

— chopMHpOBaTh HABBIKM HAMUCAHKS IIPOrPaMMBbI Ha si3bike C++;

— Pa3BHTh TBOPYECKYIO aKTHBHOCTh Y€Pe3 CAMOBBIPAKEHHE B 00JIaCTH
CXEMOTEXHHKHU M IIPOrPaMMHPOBAHUS;

— Croco0OCTBOBATh PA3BUTHUIO JIOTHYECKHX, AHATUTUYECKUX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaIOIINXCS;

— Pa3BUTH HABBIKH IJIAHUPOBAHUA U pCaIn3allui IPOCKTOB.

Jluunocmmuuwie:

— COBEPIICHCTBOBATh KOMMYHUKATHBHBIC HABBIKH TP paboTe B Tape,
KOJIEKTHUBE;

— BOCIHUTATh CAMOCTOSATEIILHOCTD P PEIICHUH 33134,

— pa3BHUBaTh YyBCTBO BHYTPEHHEU MHUIIMATHBBI, CAMOCTOSITEILHOCTH.

Kparkoe onncanue
IIPOrpaMMBl

[Iporpamma «Yraybnennbiit kypc: OCHOBBI CXEMOTEXHUKHU U
IIPOrPaMMUPOBAHHUS AIEKTPOHHBIX YCTPOICTB» HUMEET TEXHUYECKYIO
HanpaBJIeHHOCTh. Arduino — 3to raTpopma, UCTIONIb3yeMast I CO3IaHuUs
YCTPOMCTB CITIOCOOHBIX B3aUMOJICHCTBOBATh C OKpYXKaroIlel cpeoit u
BOCIIPUHUMATh Pa3jIMYHbIC JaHHBIE U3 HEE IIPU IIOMOIIM Pa3IMYHbIX
JIaTYMKOB U YIPABIIAIOIMINX YCTPOMCTB, TAKUX KaK ABUraTENH U T.1. Taxxke
3TO MIaT(opma ¢ OTKPHITHIM UCXOAHBIM KO/I0M, OCHOBaHHasl Ha
MHUKPOKOHTpoJsuiepax. Ha 3aHsaTusx oOydaromrecs Co3/1al0T CXEMbl
AIIEKTPOHHBIX YCTPOMCTB M MUIIYT IPOrpaMMBbI JUIsl UX pabOThI, pertast Ipu
HTOM Ba)KHBIE 331a4M U POOIEMbI U3 peabHON XU3HU. [l co3aanus
IIPOTOTUIIOB YCTPOMCTB U HAMCAHUS IPOrPaMMBI JUIsl UX pabOTHI B cpefie
Arduino anroputm paboThl CTPOUTCS Ha MO3TAHOM U3y4YCHHH OCHOB
JAHHOW JUCLMIIMHBI U 6a30BOM CHHTAKCUCE HAMKMCAHUS IPOrpaMMBbl Ha
A3bIKe IporpaMmupoBanus C++.

[TepBuyHbIe 3HAHUS,
HEOOXOIUMBIE TSI
OCBOGHUS TTPOTPAMMBI

BerynurensHoe ucnibiTanne He peycMoTpeHbl. O0ydaronmmces
HE00XO0/IMMO YMETh HCII0JIb30BaTh U MPUMEHSTH Ha MPAKTHKE BCE
AIIEKTPOHHBIE KOMIIOHEHTHI, BXo e B Habop ¢ Arduino Uno u cTpouTh
QITOPUTMBI, COCTABIISATH KOJI IPOTrpaMMBbI Ha si3bike C++ 11 penieHus 3aaad
OyAYIIEero 3JeKTPOHHOTO YCTPOICTBa.

Pe3ynbTaTel ocBOEHUS
IPOrpamMMBbl

ObpazosamenvHheie:

— OpHeHTHpOBaThcs B pabote ¢ mardopmoit Arduino;

— TPaMOTHO UCMOJb30BAaTh 1 KOMOMHUPOBATH 3JIEKTPOHHBIE KOMIIOHEHTHI, B
paboTe ¢ MUKPOHTPOJUIEpaMH, W CTPOUTH AJITOPUTMBI JJIsl PEIICHUS 3a1a4
OyIylLIero 3J1eKTPOHHOIO YCTPOICTBa,;

— yMeTh MPUMEHSTh HaBBIKU IPOTPaMMUPOBAHUS Ha si3bIke C++ 1715
peann3anuy MpoeKToB;

— HMMETh CHCTEeMaTU3WPOBAaHHbIE 3HAHUS AITOPUTMUYECKUX CTPYKTYP




IIPOrpaMMHUpPOBaHHUs Ha si3bike C++.

Memanpeomemmnuie:

— BIIAJCTh YIIyOJICHHBIMU HABBIKAMH M 3HAHUSIMH PAOOTHI C 3JIEKTPOHHBIMU
KOMITOHEHTaMU U MUKPOKOHTPOJUIEpaMH;

— BIIQJICTh HaBBIKAMU TEXHUYECKOTO ¥ TBOPUECKOTO MBILUICHHUS:
orpezesieHue HeOOXOAMMOCTH HCIIOJIb30BAHHSI KOHKPETHOTO JIEKTPOHHOTO
KOMITOHEHTa, €ro HAaCTPOUKH U MOJAKIIIOUEHUS B DJIIEKTPOHHOM YCTPONCTBE;
— BIIJIETh HaBBIKAMU JIOTHYECKOT'0, aHATTUTUYECKOT'O U TBOPUECKOTO
MBIIJICHHS,

— UMETh TBOPUECKYIO aKTUBHOCTh UY€pPE3 CAMOBBIPAKEHHE B 00JIaCTH
CXEMOTEXHUKH U TPOrPaMMHUPOBAHUS;

— Ppa3BUTb JIOTUYECKHE, AaHATUTUYECKHE U TBOPUECKHE CITIOCOOHOCTH;

— BIIQJIETh HaBBIKAMU MIPOEKTHOM J1eATENHHOCTH B popmare pa3paboTKH,
peali3alyy U 3alUThl TPYNIOBOTO/UHANBUAYAIBHOTO IPOEKTA.

Jluunocmmuule:

— yMeTb BbICTpauBaTh 3 (PeKTUBHBIE KOMMYHHKAIIMH MPU paboTe B mape,
KOJJIEKTHBE;

— YMETh IPUHUMATh CAMOCTOSITEIbHbBIC PELIEHUS IPHU BBIIIOJIHEHUH 3a/a4;
— HMMEET YYBCTBO BHYTPEHHEW MHULIMATUBBI, CAMOCTOSATEIIBHOCTH.

Ilepeuenn
COpPEBHOBAaHUM, B
KOTOPBIX yJalluecs
MOTYT IPUHATEH y4aCTHUE

— Konkypchsle mepornpusitus PernonanbHoro kanenaaps o0pa3oBaTeabHbIX
coObITHI 1 oOyuaromumxcst YensiOnHckoit o6mactu mo mpoduitto o0ydeHus
JeTeit;

— Bcepoccuiickuii KOHKYpC MOJIOJICKHBIX UCCIEI0BATENbCKUX U
NpoeKTHBIX padot "Tpancnopt Oyaymiero";

— MexnayHapoaHas cepTudUKaoHHas onumnuaga «Tpaektopus
Oymymero";

— MexaucuuiInHapHas MHOTONTPOQMIbHAS OJTMMITHA/IA
«TexHomoru4eckoe npeanpuHIMaTeIbCTBOY,

— Bcepoccuiickuii HayqHO-TeXHUYECKUI KOHKYpC «THTOPAY;

— HanmonanbHas TexHOJIOrMYeCcKast OJIMMIINA/IA IIKOJIbHUKOB,

— Bcepoccuiickast oOpa3oBarenbHas akIus 10 UH(HOPMAILMOHHBIM
texHostorusam «MT-gukranTy.

— OrtkpbiTas MexpernoHaabHast HH)XKEHEPHO-TEXHOJIOTHYECKast
koHpepenus «Hayka. Cmenocts. M300peTenus»;

— OTKpBITHIN MeXAYHapoIHbIH (ecTuBanb «R:ED FEST»;

— OTKpBITHIN MEKPETUOHATBHBIN ()eCTUBAIIb TEXHUYECKOTO TBOPUYECTBA
«TexuoKakTVYC»

[TepeuyeHb OCHOBHOTO
o0opymoBaHus,
HEOOXOINMOT0 I
OCBOEHUS TTPOTPAMMBI

— CTyJ1 00yYaromerocs

— CTYJI IIeJ1arora;

— cToJ o0yyaromerocs;

— CTOJI [IeJ1arora;

— MEePCOHABHBIA KOMITHIOTEP 00YUaIOIIErocs C BRIXOJAOM B ceTh MIHTEpHET
— MEPCOHAIBHBIN KOMITBIOTEP T€/Iarora ¢ BEIXOJI0OM B C€Th HTEpHET;

— MarHUTHO-MapKepHas JOCKa;

— MPOEKTOP.

[IpeumyiuecrBa naHHOU
IporpaMMsl (OTIUYHSL OT

I[aHHa}I nporpamma, pa3pa60TaHa Ha OCHOBC KOMIIJICKCHOI'O ITOAX0Ja K
PaaAOTCXHUYCCKOMY KOHCTPYUPOBAHUIO U C TOYKH 3PpCHUA CXEMOTCXHUKH U




JPYTUX MoT00HBIX C TOUYKH 3pEHUS IPAKTUYECKOIO0 KOHCTPYUPOBAHMS U U3TOTOBIICHUS
KypCOB) AIIEKTPOHHBIX YCTPOUCTB. Arduino mo3BoJsieT, OCBOMB HABBIKA
IPOrpaMMUpPOBaHUs Ha s3bIke C++ 1 OCHOBBI CXEMOTEXHUKH MTEPEUTH K
JPYTUM MUKPOKOHTPOJIJIEPAM U KOMIIOHEHTAM.

1.3 Heab 1 3aga4un nmporpamMmbl

ean mporpaMmmbl — pa3BuTue y ooydaromuxcs 12-17 geT HHKEHEPHOTO U TBOPYECKOTO
MBIIIICHHSI B ITPOIECCE IPOCKTUPOBAHUS M IPOrPAMMHUPOBAHUS 3JICKTPOHHBIX cXeM Ha O6aze Arduino.

3agaun:

Obpa3zosamenvHuie:.

— H3YYHUTb METOJBI U CIIOCOOBI pabOThl C MUKPOKOHTPOJIEPAMHU U AJIEKTPOHHBIMU
KOMIIOHEHTaMU Ha YTIyOJIEHHOM YPOBHE;

— OCBOWTH METOJIBI O€CITPOBOAHON TIepeaun HH(HOPMAIINH;

— YKPENHUTh HABBIKH MIPUMECHEHHUS CPEIICTB KOMIBIOTEPHBIX TEXHOJIOTHH JUIS peah3aIiu
TBOPUYECKUX MPOEKTOB;

— CIIOCOOCTBOBATh CUCTEMATH3AIUU U MOMOJHEHHUIO 3HAHUI allTOPUTMHUYECKUX CTPYKTYP
POrPaMMHUPOBAHUS;

— TO3HAKOMHUTHCS C MOJTHBIM IIUKJIOM CO3/IaHUSI SJIEKTPOHHBIX YCTPONCTB, OT KOHIIETIUH 0
pean3aium.

Memanpeomemnvie:

— cdopMHUpoOBaTh yri1yOJeHHbIE HABBIKK pa00ThI ¢ KOMIIOHEHTaMU B 3JIEKTPOHHBIX YCTPOICTBAX;

— c(opmMHpoBaTh HABBIKM HAIIMCAHUS MPOrpamMMbl Ha si3bike C++;

— Ppa3BUTb TBOPUYECKYIO aKTUBHOCTb YEPE3 CAMOBBIPAKEHHUE B 00JIACTH CXEMOTEXHUKU U
IpOrpaMMUPOBaHUS;

— YCWJIHMTb CIOCOOHOCTH K MHTETpallly 3HAaHUH U3 pa3IuuHbIX obnactelt (pusnka, mareMaTHKa,
nH(pOpMaTHKa) AJIs PEelIeHUs] IPAaKTUYECKUX 3a/1a4;

— CIIOCOOCTBOBATh PA3BUTHIO JIOTUYECKUX, AHAIMTUYECKUX U TBOPUYECKUX CIIOCOOHOCTEN
o0yJaromuxcs;

— Pa3BUTh HABBIKM IUIAHUPOBAHMS U PeaTHU3aliu POEKTOB.

Jluunocmmuule:

— COBEpIIEHCTBOBAaTh KOMMYHUKATHBHBIE HABBIKU MIPH pabOTE B Mape, KOJIJIEKTUBE;

— BOCIIHTaTh CAMOCTOATEIIBHOCTh MIPU PEIICHUN 3a/a4;

— chopMHUpPOBATh YCTOMYMBBIA HHTEPEC K MHKEHEPHBIM M TEXHUYECKUM HayKaM, CTUMYJIUPOBATh
CTpEeMJICHHS K CAMOCOBEPIIIEHCTBOBAHUIO U JAIbHEUIIIEMY 00 yUEHUIO;

— pa3BUBATh YYBCTBO BHYTPEHHEN MHULIMATUBBI, CAMOCTOSATEIBHOCTH.

1.4 Conep:xanue nporpaMmsl
Moayas 1. IIpoexktupoBanue. Padora B komanje. IIpoekTHast 1eATeIbHOCTb.

Tema 1.1. Texnuka 6€30MacHOCTH U MIPaBHIIA TIOJIB30BAHUS KOMIIbIOTEpOM. OpraHu3aus
pabouero mecta. DopMHPOBAHHE MOTHUBAIIMHU K O0YICHHIO.

Teopus: IHCTpyKTaxx MO TEXHUKE O€30MacHOCTH B Kiacce. IHCTpyKTax Mo TEXHUKE
0€30MaCHOCTH C NEKTPOHHBIMU IPUOOpPaMU, JIEKTPOHHBIMH KOMIIOHEHTAMHU U MAasIbHON CTaHIIUEH.
NHcTpykTax mo TexHUKe 0€30MacHOCTH Mpu padote ¢ ocuuiuiorpadom. M3ydeHne nmpaBuil opraHu3auu
pabouero Mecta u pabOTHI 32 KOMITBIOTEPOM.




Tewma 1.2. Ionubrit uks pazpadbotku npoekTa. Lemu u 3agaun npoekra. [IpoekTHas nesTeIpHOCTh
¥ KOMaHJIHas pa3padoTKa MPOeKTa.

Teopusa: Pa36op nonHoro nukia pazpadoTku npoekrta. OObsICHEHHE KaK BBICTPAUBAIOTCS 3TaIlbI
pa3pabotku. HCTpYMEHTBI, O3BOJISIOIINE YCIIEITHO BBIOJIHUTH MPOSKTUPOBAHKUE OYAYILEro MpOIyKTa.

Ilpakmuka: ®opMynupoBKa BCEX OCHOBHBIX aCMEKTOB, CBA3aHHBIX C MIPOEKTHOM AESITEIbHOCTHIO.
O3HaKOMJICHHE ¢ TIPUMEpPaMH MPOCSKTOB. Pa300p OCHOBHBIX 3TallOB MPOCKTHPOBAHUS MPOCKTOB.

MO)Iy.]'[]: 2. BO3MOKHOCTH B 0COOEHHOCTH MPOCKTUPOBKH 3JJCKTPOHHBLIX CUCTEM.

Tema 2.1. DnekTpuUecKre NPUHIMINAAIBHBIE CXEMBI YCTPOHCTB.

Teopua: V3yueHue NPUHIMIIOB IOCTPOEHMSI CXEM 3JIEKTPOHHBIX YCTPOICTB Ha mpumepe
CEpUIHBIX YCTPOUCTB, BKJIIOYAsl AJIEMEHTHI, COSIMHEHUS M (PYHKIMOHAIbHBIE OJIOKU. AHAIN3 U CO3/IaHHE
NPUHIUIHAIBHBIX CXEM JUISl Pa3JIMYHBIX NIEKTPOHHBIX YCTPOWCTB, UX MPUHLMIIA PaOOTHI M B3aUMOCBSA3H
MEXKY DIIEMEHTAMHU.

Ilpakmuka: Co3naHue cXeMbl W HallMCaHUE IporpaMmbl Ha s3bike CH+ [UIsl IPAaKTHYECKON
pabotel «Co3naHue NpUHIUIHAIBHOM cxembl yerpoiicta o 'OCTy».

Tema 2.2. icionp3oBanue crienuaan3npoBanHoro [1O it mpoeKTHPOBKH MEYATHBIX TUIAT.
TexHOoI0rus U3rOTOBJIEHUS NIEYaTHBIX I1aT. TONMOJIOTHs NeYaTHBIX IIaT.

Teopus: O630p Ha paboTy ¢ mporpaMMmHBIM oOecnieueHueM Easy EDA ans co3manusi cxeM U
MaKeTOB II€YaTHBIX IUIAT, @ TAK)KE NPUHUUIIOB TOMOJIOIMH U TEXHOJIOTUU U3TrOTOBJICHUS NEYaTHBIX ILIAT.
N3yyenue pa3nu4HbIX TUIIOB COEIMHEHUH, CIOEB U TPACCUPOBOK, KOTOPBIE HCIOIb3YIOTCS MPU CO3JaHUU
3JIEKTPOHHBIX YCTPOMCTB.

Ilpakmuka: Co3naHue cXeMbl W HalKMCaHUE MporpaMMbl Ha s3blke CH++ 171 MpakTH4eCcKOn
pabotsl «Co31aHNe eYaTHOM ATkl YCTPOMCTBA U PACIIONIOKEHHUE ANEKTPOHHBIX KOMIIOHEHTOBY

Tema 2.3. Pacmmpenue (QyHKIMOHAIBHOCTH IUIAT MHUKPOKOHTposuiepa. Mcmonb3oBanue miat
paciupeHus.

Teopua: Bunsl u Tunbl miaat pacmmpeHus. [IoakmoueHust U UCIOIb30BaHUS JOMOIHUTEIbHBIX
IUIAT PACIIMPEHUs ISl pacIIMPEHHsI BO3SMOXKHOCTEH MUKPOKOHTpPOJIIEpa.

Ilpakmuka: Co3naHue cXeMbl W HallMCaHUE IporpaMMmel Ha s3bike CH+ Uil IPAaKTHYECKON
pab6oTel «lloakmoueHue miuaT pacIMpeHus»

Tema 2.4. InTerpanbHble, aHAJIOTOBEIE U IIU(PPOBBIE MUKPOCXEMBI.

Teopusa: VI3yyeHue NpUHIUIIOB pabOThI M1 OCHOBHBIX XapaKTEPUCTUK MHTErPaIbHBIX, AaHAJTOTOBBIX
U IU(QPOBBIX MHKPOCXEM, a TaK)K€ HUX MPUMEHEHHE B COBPEMEHHOH 3JIEKTPOHMKE. AHAIU3 pa3iuuus
MEX/y aHAJIOTOBBIMH U LU(POBBIMH MUKPOCXEMaMH, UX OCOOCHHOCTH U CHELU(UKY MPUMEHEHHs B
Pa3JINYHBIX YCTPONCTBAX.

Ilpakmuka: Co3naHue cXeMbl W HallMCaHUE IporpamMmel Ha s3bike CH+ Uil IPAaKTHYECKON
paboThl «CBs3b MHTETPAILHBIX MUKPOCXEM C MUKPOKOHTPOJIIIEPOM»

Monayas 3. Yray0JuenHas padora ¢ MUKpOKOHTpoJsiepamu. IIpoaBuHyTbIE MeTOABI
nporpamvupoBanust Ha C++ gas Arduino.

Tema 3.1. Tpanszucropsl — mosneBble U OunonsgpHble. OT MHOTOTPAH3HCTOPBIHBIX CXEMHBIX
CTPYKTYP K ONEPALMOHHBIM YCHIIUTEISM.

Teopusa: IlpuHunsl paboThl U OCOOCHHOCTH MOJIEBBIX U OUIOJISIPHBIX TPAH3UCTOPOB, A TAKKe MX
IIPUMEHEHNE B COBPEMEHHBIX CXeMaX. AHajau3 MHOTOTPaH3UCTOPHBIX CXEMHBIX CTPYKTyp. M3yuenue
IIPUHIUIIOB IIOCTPOEHUS ONIEPALIMOHHBIX YCUJIMTENIEH U UX OCHOBHBIX XapaKTEPUCTUK.

Ilpakmuka: Co3naHue CXeMbl W HalMCaHUE MporpamMMbl Ha s3bike C+H+ 1 NMPakTHYECKOM
paboTsl «YpaBineHue TokoM Ha Arduinoy.



Tewma 3.2. J/lanHble, IepeMeHHbIC, KOHCTAHTHI U GyHKIIUU. [IpeoOpazoBaHme TUIIOB IaHHBIX.

Teopua: Pazbop Bcex THIIOB JaHHBIX, NEPEMEHHBIX, KOHCTAHT U (DYHKIIH, MCIOIB3YEMBIX B
pabote ¢ Arduino npu B3aMMOJICHCTBUM C IPYTUMH YCTPOHCTBAMHU.

Ilpakmuka: Co3naHue cCXeMbl W HalMCaHUE IporpaMMmbl Ha si3bike CH+ [UIsl IPAaKTHYECKOMN
paboThl «MHUHHU-XAKaTOH 10 Mepeaaya curaana ot Arduino Kk Ipyrum ycTpoicTBamy.

Tema 3.3. Mukpomnpormeccop. «Uro Haxoaurcs BHyTpr Arduino?».

Teopua: V3ydyeHue OCHOBHBIX TNPHHLIMIOB pPabOTHI MHUKPOIPOLECCOPOB U HMX (QYHKIHUU B
ycrpoiicTBax. PaccmarpuBaeTcs BHYTpPEHHSISI CTPYKTypa MHUKpPOKOHTpoiuiepa Arduino, BKIHOYas
uHTEpQEIChl, MOPTH BBOA/BBIBO/IA U IPYTHE KITFOUYEBbIE KOMIIOHEHTHI.

Ilpakmuka: Co3naHue cxeMmbl W HalMCaHUE MporpaMMbl Ha si3blke CH++ A MpakTU4YecKou
paboTel «CrienuanbHbIE peXXUMbI PA0OTHI MUKPOIIPOLIECCOPA.

Tema 3.4. Pabora ¢ anmnmapaTHBIMH CPEICTBAMU MUKPOKOHTPOJLIEPA, UCIIOIb30BaHHE BHYTPEHHUX
unrepdeiico Arduino.

Teopua: Pazbop npuHIMIIOB paOOThI BHYTpeHHHUX uHTepdeiicoB Arduino, takux kak USB,
UART, SPI u 12C. OcBoeHre HaBBIKOB UCIOIB30BaHUSI MHTEP(EHCOB /Ui B3aUMOJICHCTBUS C APYTUMU
ycrpoiictBamu. HacTpoiika MUKpOKOHTpoJuiepa /i1l paboThl ¢ pa3IMUHbIMU TUIIAMU UHTEP(ENCOB.

Ilpakmuka: Co3naHue cXeMbl W HAllUCAHUE IPOrpaMMbl Ha s3blke CH++ I IPaKTHYECKOU
pabotsl «Hacrpoiika anmaparasix uHTepdeiicoB Arduino u padora ¢ HUIMK»

Tema 3.5. CxemorexHuka MuKpokoHTposuiepa. O030p Ha Raspberry Pl, ESP — ycrpoiictBo,
0COOEHHOCTH, OOIIHE CBENEHNUS.

Teopus: Pa3060p OCHOBHBIX NMPHHIIAIIOB TOCTPOSHUS CXEM IMOJKIIOUEHUS MUKPOKOHTPOJUICPOB,
Bkitouasi Raspberry PI u ESP. O6cyxnaroTcst ocoOeHHOCTH U 00lIie CBEICHHUS O TaHHBIX YCTPOICTBaX,
Takue Kak (DYHKIIMOHATLHOCTh, BO3MOKHOCTH BBOJIa-BBIBOJIa, MHTEP(EHCHI CBSA3H U MTPOYUE TEXHUICCKHEC
aCIEKTHI.

Ilpakmuka: Co3naHvue cCXeMbl W HAlMCaHUE MPOrpaMMbl Ha si3blke CH++ NI MpakTUYeCKOU
pabotsl «Mcmonp3oBanue Raspberry Pi u ESP B cBsizke ¢ Arduinoy»

Tema 3.6. Co3nanue, Ucnoiab30BaHUE U MOAU(DUIIMPOBaHUE OUOINOTEK.

Teopus: Pa3oop npuHIUIIOB paboThl ¢ OubnmuoTekamu B cpeae Arduino IDE. U3yuenue crmoco6oB
MHTETPaIllii TOTOBBIX OMOIMOTEK B MPOEKT.

Ilpakmuka: Co3naHue cCXeMbl M HallMCaHWE MPOTpaMMbl Ha s3blke CH+ s MpaKTHYeCKOH
pabotsl «IlepBas OubIMOTEKAN.

Tema 3.7. Arduino u mnocnenoBarenvHas cBsi3b. HabGop ¢ynkimii Serial B pabore ¢
MHKpOKOHTpouiepoM Arduino.

Teopus: V3yueHue NpUHLMUIA MpUeMa W Tepenadd rwiatoil Arduin0 mo mocienoBaTenbHOMY
uHTepercy OT OTHOTO UM HECKOJIBKUX MepedepUiHbBIX YCTPONCTB.

Ipaxmuka: Co3naHue cXeMbl M HallMCAaHHWE MPOTpaMMbl Ha si3bike CH++ AJsi MpakTHYeCKON
pabotsl «IlocemoBatenbpHas epeaaya JaHHBIX ).

Mopnyas 4. Uutepner, WIFI, Bluetooth u nucTanunonHoe ynpasJieHue.

Tewma 4.1. MukpoxoHTposuiep u uatepHet. [loakimouenne k cepeepy.

Teopusa: Ananuz u pa3dbop B3aUMOJEUCTBUS MUKPOKOHTpOIIJIEpa C ceThio VHTepHeT, a Takxke
CHocoObI MOAKIIOYEHHS K yJIAJICHHOMY CepBepy UIsl Mepeladd JaHHBIX U yNpaBICHHs] YCTPOMCTBAMH.
N3ydeHne mNpPOTOKOJOB CBSI3M, METOABI Tepenaun HHGoOpMAMuM U 0O€30MacHOCTh MpH paboTe ¢
HNHTepHeTOM Ha YpOBHE MUKPOKOHTPOJIIEPA.

Ilpakmuxka: Co3naHue cXeMbl W HaNKMCaHWE MporpamMmbl Ha s3bike CH++ Uisi mpakTUYecKOn
pabots! «IlepBoriii cepep Ha Arduinoy.
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Tema 4.2. Texuonorust Bluetooth. TToaxmrouenue Bluetooth moaysnst k Arduino.

Teopus: V3yuenue TpHUHIUIOB paOOTHl OECHPOBOIHON TEXHOJIOTMHU IEpeladd JaHHBIX 4Yepes
PaAMOBOJIHEI M € IpUMEHEeHHe B ycrpoiictBax. [logkmouenne Bluetooth momyns k Arduino. Co3manue
CHCTEM W3 3JICKTPOHHBIX YCTPOWCTB, B KOTOPBIX Arduino Mo>keT OOMEHWBAThCS JAHHBIMU C JPYTUMH
YCTPONCTBaMHU O OECITPOBOIHOMY KaHAy CBSI3H.

Ilpakmuka: Co3naHue cCXeMbl M HallMCaHWE MpPOTpaMMbl Ha s3bike C+H+ s MPaKTUYECKOH
paboThI «YTpaBieHue 3ICKTPUIECKOi cxemoit ¢ momoinbio Bluetoothy.

Tema 4.3. Texuonorust Wi-Fi. [Toakmouenne Wi-Fi monyns x Arduino. Mcnons3oBanue Wi-Fi
CETH B YCTPOMCTBAX.

Teopusa: OO030p Ha OECIPOBOJHONW TEXHOJOTHHM IEpeaadd JaHHbIX ¢ mnomoinsio  Wi-Fi,
noaktoueHue Wi-Fi moxyns k mnatdopme Arduino aisi co3gaHusi HHTEPHET-CBSI3aHHBIX YCTPOMCTB, a
Takke ucmonb3oBanue Wi-Fi cetn mns mepenaun wHGOpMAIMKM MEXIY YCTPOMCTBAMH W JIOCTyMa K
UHTEPHETY 0€3 MPOBOIHOTO IMOAKIIOUYCHHUS.

Ilpakmuka: Co3naHue cXeMbl W HalMCaHUE IporpaMMmbl Ha si3bike C++ [UIsl IPaKTHYECKON
pabotsl «CBs3pb ycTpoiictBa mo Wi-Fi»

Monayas S. IIpoekTHast AeITEIbHOCTD.
Tema 5.1. IloaroroBka npe3eHTalMi U peneTULUs BBICTYIUICHUS.
Ilpakmuxka: 1loarotoBka mpe3eHTalMi, (OPMYJIUPOBAHUE pEUYM, PENETULUS BBICTYIICHUS

BHYTPHU I'PYIIIBI.

Tema 5.2. 3ammTa npoekTa 1o uToram rojaa
Ilpakmuxa: T'pynnoBoe BHICTYIUICHUE (3aIIUTA TPOCKTOB).

1.5 YyeoOublii mjian

KoJsinuecTBo yacon dopma KOHTPOJISI

Ne HaunmenoBaHmue pa3jaesa, TeMbl
Teopus | Ilpaktuka | Bcero

Monayasb 1. IIpoextupoBanue. Pagora

1 | B komangne. [IpoexTHas 4 4 8
AeATeTbHOCTb.
Tema 1.1. TexHuka 6e30macHOCTH U
IIPaBUJIA MOJIb30BaHHSI KOMIIBIOTEPOM. Texymmit
1.1 | Opranusamnus paboyero mecra. 2 0 2 KOHTPOJIb: YCTHBIN
dopMUpOBaHUE MOTUBALIUHU K oIpoc
00y4EeHHIO.
Tema 1.2. ITonnblil nuka pa3paboTku Texymuii
npoekra. [lenun u 3amaun npoekra. . N
1.2 2 4 6 KOHTPOJIb: YCTHBIN
IIpoekTHast nesATEILHOCTh U KOMaH/HAS onpoc
pa3paboTKa MPOEKTa.
Moayib 2. Bo3MoskHOCTH 1
2 | 0CO0EHHOCTH MPOEKTHPOBKHU 8 8 16
3J1eKTPOHHBIX CHCTEM.
Texymmit
21 Tema 2.1. Dnextpuueckue } 2 2 4 KOHTPOJIb:
MPUHITUITHATBHBIE CXEMBI YCTPOWCTB. CaMOCTOSITeNIbHAS
pabota
29 Tewma 2.2. Mcnonp3oBaHue 5 5 4 Texymmit
" | cneranuzupoBanHoro [10 ams KOHTPOJIb:
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MPOEKTHUPOBKH MEYATHBIX TIJIAT. CaMOCTOSITeNIbHAs
TexHon0rUa N3roTOBICHUS MEYaTHBIX pabota
wiat. Tomonorus neyaTHbIX IIIaT.

Tema 2.3 Pacmiupenue Tekymmit

23 (GYHKIMOHATBHOCTH I1J1aT 5 5 4 KOHTPOJIb:
MHUKPOKOHTpoJuiepa. Mcnonb3oBanue CaMOCTOSITeNIbHAs
TUIAT PACIIUPEHHUS. pabota

Tekymmit
Tewma 2.4 nTerpanbpHble, aHAIOTOBBIE U KOHTPOJIE:
24 2 2 4 CaMOCTOSITeNIbHAS
U(pPOBBIE MUKPOCXEMBI.
pabora,
TECTUPOBAaHUE
Monayasb 3. YriyoJienHasi padora ¢
MHMKPOKOHTPOJJIEPAMH.
3 | [IpoaBUHYTbIE METOABI 14 16 30
nporpammupoBanusi Ha C++ s
Arduino.
Tema 3.1. TpaH3ucTopsl — MoOJIEBbIE U Texymmit

31 ouronsipabie. OT MHOTOTPaH3UCTOPHBIX 5 5 4 KOHTPOJIb:
CXEMHBIX CTPYKTYp K OIepaliiOHHbIM CaMOCTOSITeNIbHAs
YCHITUTEIISIM. pabota
Tema 3.2. JlanHble, mepeMEHHbIE, TeKyHmH.

3.2 | KOHCTAaHTHI U PYHKINH. 2 4 6 KOHTPOJIb:
IIpeoOpa3oBaHue TUIIOB JJAHHBIX CaMOCTOATCILHAA

pabora
Tema 3.3. Mukpornpoueccop. «HUto TeKyHmH.
3.3 | maxomurcs BHyTpHu Arduino?». 2 2 4 KOHTPOIb:
CaMOCTOsITeNIbHAs
pabora
Tema 3.4. Pabora c annapaTHbIMU Texymuit

34 | CPEACTBAMH MHKPOKOHTpOJLIEPa, 5 5 4 KOHTPOJIb:
WCTIOJIh30BaHNE BHYTPEHHHUX CaMOCTOSITeNIbHAS
untepdeiico Arduino. pabora
Tema 3.5 CxemorexHuka Texymuit

35 | MHKPOKOHTpOIIEDA. O0630p Ha 5 5 4 KOHTPOJIb:
Raspberry PI, ESP — ycrpoiicTso, CaMOCTOATENIbHAS
0CcO0EHHOCTH, OOIIHME CBEICHUSI. pabota

Texymmit
36 Tema 3.6 Coznanue, UCIIOJIB30BAHUE U 5 5 4 KOHTPOJIb:
" | MmoguduuupoBaHue OMOIHOTEK. CaMOCTOATENbHAS
pabota
Texymmit
Tema 3.7 Arduino u mocnenoBareabHas KOHTPOJIb:
3.7 | cBs3. Habop ¢ynxmwmii Serial B pabore 2 2 4 CaMOCTOSITeITbHAS
C MUKpOKOHTpoiutepom Arduino. paborta,
TECTHUPOBAaHUE
Monayasb 4. Uatepuer, WIFI,
4 | Bluetooth u fucranuuoHHoOe 6 8 14
ynpaslieHHe.

41 Tewma 4.1. MukpokoHTpoIIEp U 5 4 6 I};i?ggﬁf:
unTepHerT. [logkmouenue k cepsepy.

CaMOCTOSITeNIbHAS
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pabota
Tema 4.2. Texuonorus Bluetooth. TeKymHH_
4.2 | Tloaxmouenue Bluetooth moxyms k 2 2 4 KOHTPOIIb:
Arduino. CaMOCTOSATENIbHAS
pabota
Tema 4.3 Texunonorus Wi-Fi. Texyrumii
[Moaxmrouenue Wi-Fi momyis k KOHTPOJIb:
4.3 | Arduino. Ucnons3zoBanne Wi-Fi cetu B 2 2 4 CaMOCTOSATEIbHAS
yCTPOMCTBAX. pabora,
TECTUPOBAHUE
5 | Moayas 5. IlpoexkTHasi 1esiTe1bHOCTD 0 4 4
Tekymmit
51 Tema 5.2. IloaroroBka npe3eHTanuii u 0 5 2 KOHTPOJIb:
' PEICTHIIMS BBICTYIIIICHHUS CaMOCTOSATENIbHAS
pabora
Tema 5.2. 3amura npoekTa 1o uToram
5.2 0 2 2 3ammTa npoeKTa
rojaa
HUTOI'O 32 40 72
1.6 Il.nanupyembie pe3yJibTAThI
ObpaszosamenvHuie:.

— OpHUEHTHPOBAThLCA B pabote ¢ miaroii Arduino;

— TPaMOTHO HCIOJb30BaTh U KOMOWHHPOBATH JJIEKTPOHHBIE KOMIIOHEHTBI, B paboTe ¢
MUKPOHTPOJUIEPAMH, U CTPOUTH AIITOPUTMBI JJIs PELIeHUs 3a7a4 OyAylIero 3IeKTPOHHOTO YCTPOHCTBRA;

— YMETb IPUMEHSTh HaBBIKM IPOrpaMMUPOBaHus Ha si3blke CH++ 1715 peasiu3aluu IPOEKTOB,;

— HUMETh CHUCTEMATU3UPOBAHHBIE 3HAHUSA AITOPUTMUYECKHX CTPYKTYp MNPOrpaMMHpPOBAaHUS Ha
s3bIke C++.

MemanpeomemHule:

— BIJaaeTh 0A30BBIMU HaBBIKAMHU PabOTHI CO BCEMH KOMIIOHEHTaMH U3 Habopa Arduino;

— BIAJETh HaBBIKAMH TEXHHYECKOTO M TBOPYECKOTO MBIIUICHUS: OMpeIelIeHrne HEOOXOIUMOCTH
WCIIOJIb30BAaHUS KOHKPETHOTO JJEKTPOHHOTO KOMIIOHEHTa, €ro HACTPOWKH U TMOJKIIOYEHUS] B
3JIEKTPOHHOM YCTPOMCTBE;

— BJAJIETh HaBBIKAMU JIOTUYECKOTO, aHATUTHYECKOTO U TBOPUYECKOT'O MBIIIICHHUS;

— HUMETh TBOPYECKYI0 AaKTUBHOCTh YEpPe3 CaMOBBIPAKEHHE B OOJACTH CXEMOTEXHUKH U
pOrpaMMUPOBaHMUS;

— BIAJETh JTOTUYECKUMH, aHATUTUYECKUMHU U TBOPUECKHUMH CITOCOOHOCTSMU;

— TMO03HAKOMHUTKCS C HABBIKAMH MPOEKTHOM AesITeNbHOCTU B (hopmarte pa3paboTKH, peanu3aiiui 1
3aIUTHl TPYIIOBOTO/WHIUBUIYATHHOTO MPOEKTA.

Jluunocmmuule:

— yMeTh BBICTpauBaTh 3(Hh(HEeKTUBHBIE KOMMYHHUKAITH MPU paboTe B Mape, KOJIJIEKTHUBE;

— YMETb IPUHUMATh CAMOCTOSITEIbHBIE PELICHUS TPH BBIMOJIHEHUH 33/1a4;

— HMMEET YyBCTBO BHYTPEHHEN MHULIMATHBBI, CAMOCTOSTEIbHOCTH.
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PA3JIEJI 2. KOMILIEKC OPTAHU3AIIMOHHO-IIEJATOTMYECKHUX YCJIOBUM
2.1 KasennapHublii yueOHbIN rpadpuk

I'on Bcero yue0HbIX KoanuectBo »
Pesxxum 3anaTuii
0o0yuyeHust HeaelIb y4eOHBbIX YaCOB
2024-2025 18 72 2 pa3a B Hejieo (4 yaca B HEJIEIHO)

2.2 YcioBus peaJu3anuy NporpaMmbl

MarepnanbHO-TeXHHUYeCKOe o0ecrieyeHune:

[Tnomanka mpoBeneHUs 3aHATUN OCHAIIEHAa CHEKTPOM OOOpyHOBaHUsS, CPEACTB OOY4YEHHS U
BOCIIUTAHHUS JJs PAa3BUTHUA TNPOEKTHOW JEATENBHOCTH OOydaromuxcst —00I1meo0pa3oBaTebHBIX
OpraHu3aIuu.

Kabuner nis npoBefieHus 3aHATHI 00yCTPOSH B COOTBETCTBUH C:

— TpeOGoBaHMSAMHU  CaHUTAPHO-IIIHUIECMHOJIOTUYECKUX TmpaBuil u  HopmatuBoB  CanlluH
[TocranoBnenuss ['maBHOro rocymapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 N. 28 «OO0
yrBepxacHnn canutapHbix npaBmi CII 2.4, 3648-20 «CaHUTapHO-3TUIEMHOIOTHIECKHE TPEOOBAHUS K
OpraHU3aIsIM BOCIIUTAHUS U O0yUYEHUS, OTAbIXA U 03JOPOBICHUS A€TEH U MOJIOISKI

— CBogom mpaBun CII  59.13330.2016 «/locTynHOCT, 34aHUN U COOPYKEHUH IS
MaJIOMOOHITBHBIX TPYIIIT HACETICHUS;

— Csogom mpasui CIT 138.13330.2012 «OOwiecTBeHHbIE 3[aHUSI U COOPY>KEHUS, JOCTYIIHbIE
MaJIOMOOHMIIBHBIM TpyIIaM HaceneHus. [IpaBuina npoeKTHpOBaHUS

— WHBIM JCWUCTBYIOIIMM HOPMATHUBHBIM IIPABOBBIM AaKTaM, OIPEACISIOMNM TpeOOBaHUS K
OpraHu3aliy TOTOJHUTEIFHOTO 00pa30BaHus JETeH, B TOM YHCIe B YacTU (JOPMUPOBAHHUS CIIEIUATIBHBIX
YCIOBUM JUIsl TOJIyY€HHUs JIOMOJHUTEIBbHOr0 oOpa3oBaHMs OOyYaroIIMMHUCS C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbS, IEThbMU-UHBAIMIAMH U UHBATUIaMU

s HambGonee >¢P(EKTUBHOTO YCBOCHHS YYCHHKAMH JTaHHOW OOpa30BaTEIbHOW MPOTPAMMBI,
3aHATUS HEOOXOJIUMO MPOBOJUTH B CBETJIBIX MOMEIIEHUSX ¢ Xopouled BeHTmiauueil. /g toro, 4To6b
paboTta ¢ TPOEeKTOPOM ObLIa MPOAYKTUBHOM, HEOOXOUMO 3aTEMHSTH 30HY MPOEKTOpa, a pabodyne mMecta
00y4aroImuxcst JOHKHBI OBITh IOCTATOYHO OCBEIIIEHBI.

[Tepeuens 06opynoBaHUs, HEOOXOAUMOTO /JIsi OCBOEHUS 00111e00pa30BaTeIbHON IPOrPaMMBI:

HaumeHnoBaHue 060py10BaHusi Koa-Bo, mr.
Cryn oOyuaromerocs 12
Cryn nenarora 1
Cron oby4aromerocs 12
Crou negarora 1
MarsHuTHO-MapKepHas 10CKa 1
[IpoekTop 1
[TepcoHaTbHBIN KOMITBIOTEP 00YUaAOMIETOCs!/TIIIAHIIET JIJIs1 00 YJaroIIerocs 12
[TepcoHanbHBI KOMIBIOTED MEAArora 1
Ha6op Arduino Uno R3 13

[Tnardpopma Arduin0 HaxoauTCs B CBOOOJHOM Ul CKaYMBaHHS U YCTAHOBKH JIOCTYIIE, TAKXKe K
wiaTgopMe MOXKHO TOJYYHTh AOCTYI 4Yepe3 MpOrpaMMHOE OOecredeHHe ISl BBIXOJa B WHTEPHET.
[Tnatdopma goctynHa s ycranoBkua Ha Windows. Dto 3naunt, uto Arduind MokeT OBITh YCTaHOBJICH
Ha KomrbloTep/HOyTOYK ¢ OC Windows.

NudopmannonHoe odecnevyeHue:
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Jns peanuzanuy  JOTIOJHUTEIBHOW 00111€00pa30oBaTEIbHOM 00IIepa3BUBAIOIICH MTPOTPAMMBI
«YrmyoneHHslid Kypc: OCHOBBI CXEMOTEXHHKH U TPOTPAMMHUPOBAHUSI DIIEKTPOHHBIX YCTPOHCTBY»
UCIOJIB3YIOTCS:

—  y4eOHO-MeTOANYECKHUEe MOCOOHUS;

—  KOMIUIEKT nmpaktudeckux padot (Ilpunoxenue 1);

—  Tpe3eHTalUH K TEOPETUYECKHM MaTepualiam,

—  coopnuk urp (Ilpunoxenue 2).

Kanposoe o6ecrieuenne:

JIist peanu3anuy MpOrpaMMbl TIPHUBJICKAIOTCS IENArord, UMEIIne NpO(UIBHOE TEXHHUUYECKOEe
obpaszoBaHue ¢ mnpodeccnoHaIbHOH HEPEernoATOTOBKONW B 00JACTH IMENAarorvKd WM IeJarorH4ecKue
PabOTHUKH, MPOILIE/IINE KypPChI IOBBIMICHNUS KBATU(DHUKAIMH 110 JAHHOMY HAIPaBJICHHIO.

TpeboBanust k 00pa3oBaHUIO U 00YYEHHIO TIeAarora — BEICIICE WM CpeHee MpodeccHoHaIbHOe
oOpa3oBanue, NpoduIIb KOTOPOTO COOTBETCTBYET HAIPABICHHOCTH JOMOJIHUTEIBHOMN 00Iepa3BUBAIOIICH
[mporpamMmsal; 1Mn€aarorudcCKoc O6pa3OBaHI/Ie /U KypChl MNEpCHOATrOTOBKH, COOTBCTCTBYIOIINEC
HAIIPABJIICHHOCTH [IONOJIHUTENIBHOM O00LIepa3BUBAIOIICH MPOrpaMMbl, OOJAAIOMINI TOCTATOYHBIMH
ClricuaJIbHbIMU 3HAHUAMU U HABbIKaAMHU I10 cnelm(bmce IIporpamMmmal.

Oco0ble yclIoBHUS A0MyCKa K padoTe — YCIEIIHOE MPOX0XKICHUE SKETOHbIX KYPCOB MOBBIIICHHS
KBaJII/I(I)I/IKaHI/II/I; MMPOXOKACHUC 00s13aTeJIbHBIX OpeABAPUTCIIBHBIX W TCPUOAUYCCKHUX MCIUIMHCKUX
OCMOTPOB; OTCYTCTBHE OIPAHUYCHUI HA 3aHSITUE NIEJarOrMIECKOM eI TeIbHOCTBIO.

HGO6XO[[I/IMI)IC YMCHUA - OCYHICCTBIIATDH JACATCIIbHOCTD I10 I[OHOHHHTGHLHOﬁ
001eo0pa3oBaTeIbHON O0IIEPa3BUBAKOIICH MPOrpaMMe; CO3/aBaTh YCIOBHUS JAJIsl YCIICIIHOTO OCBOCHUSI
O6yanOHII/IMI/IC$I IIporpamMmaI; YCTaHaBJIMBATL W  HCIIOJIB30BATH HA 3aHATHUAX IICAArorudcCKu
000CHOBaHHbIE (OPMBI, METOJbI U TEXHOJOTHH; TOTOBUTh OOYYAIOIIUXCS K YYacTHIO B KOHKypCax H
MCPONPUATUAX TEXHUYECKOU HAIpaBJICHHOCTH  JOIIOJIHUTCIIBHOTO O6pa30BaHI/I$I; AHAJIM3UPOBATH
pe3yabTaThl  00pa30BaTEIbHOW AEATENBHOCTH; 3()(EKTUBHO B3aHMMOJICHCTBOBATh C KOJUICKTHBOM,
POIHUTEIAMMU.

HeoOxoauMele 3HaHMS — HOPMaTHBHO-TIpaBOBas 0aza B 00JacTu OOpa3OBaHHS; TEXHHKH W
IMPUEMBbI O6HICHI/I$[, BOBJICUCHUS B ACATCIIbHOCTD, MPUHIIUIIBI U IMIPUEMBI ITPCACTABJICHUA )IOHOHHHTGJIBHOﬁ
o011eo0pa3oBaTeIbHOM 001Iepa3BUBAIOIIEH TIPOrPaAMMBI.

2.3 ®dopmbI aTTECTALMH

Texywuii KOHmMpoOZb HAIPABJIECH HA BBISIBICHHE YPOBHS YCBOEHHS HOBOIO MaTepuana H
IpeOTBpallleHe TPOOeToB B 3HAHUAX, €CJIM TaKOBbIE MMEIOTCS. TeKylud KOHTPOJb MPOBOJUTCS B
ClIeAyIOIMX opMax: caMocTosITeabHast paboTta, Oecesia, yCTHBIM onpoc, TECTUPOBAHHUE.

Ammecmayus no umozam 0ceoenus npopammsl TPOBOAUTCA B pOpME NMPEICTABICHHUS U 3aIIUTHI
npoekTta. MroroBas paboTa JE€MOHCTpUPYET 3HaHUS 0a30BBIX HABBIKOB IPOrpaMMHMpPOBAHUS,
YCTAaHOBJIEHUS]  NPUYMHHO-CIEACTBEHHBIX  CBA3€H, MPUMEHEHHUS  AJITOPUTMUYECKOrOo  MOJXO[a,
IPOCTPAHCTBEHHOI'O M TBOPUECKOTO MBIIUICHUS AJISl PELIeHUs TOCcTaBlIeHHON mpobiembl. TeMy nToroBoit
paboThl ompezAenseT MeJaror B COOTBETCTBUM C YPOBHEM YCBOEGHMSI IPOTPAMMBI, HMHTEpEecaMu U
JUYHOCTHBIMH OCOOCHHOCTSIMH OOydYarouMxcsi. BbIMONHEHHe HWTOroBOM pabOThl OLIEHUBAETCSA 110
CJIEAYIOLIMM ITapaMeTpam:

2.4 OnleHOYHbIE MATEPHAJIBI

Jnst oTciexuBaHusl U (PUKCAIIMK PE3yIbTATOB MPEIYCMOTPEHBI CleAyIoIne GopMbl KOHTPOJIS:
caMmocTosTeNbHas pabora, Oecena, yCTHBIM ONpOC, TECTHPOBAaHHE. Y CTHBIM ONMpoc M Oecesa TO3BOJISIOT
CBOEBPEMEHHO M OBICTPO BBIBUTH CJIOKHOCTH, BOZHHKAIOIIME y OOYYArOIIMXCS MPU OCBOCHHH TEMbI
3ansTHA. CamocrosiTenbHas paboTa MpoBepsSeT YPOBEHb BIIaJCHUS MPAKTUYECKUMH HaBbIkamu B Arduino.
TecTupoBaHue MO3BOJSET OICHUTH YPOBCHb YCBOCHHS TCOPETHUYCCKMX 3HAHWUI M HMX TOHMMaHHE B
oTpbiBe OT cpensl Arduino.
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ATTecTanusi 0 UTOraM OCBOECHHS MPOrpaMMBbl MPOBOAUTCS B (opMe IMpeICTaBICHUS U 3alUThI
npoekta.  MroroBas  paboTra  JEMOHCTPUPYET  HAaBBIKM  NPOTPAMMHPOBAHHUSA,  NPUMEHEHUS
QITOPUTMUYECKOTO M TBOPUYECKOTO IOAXOAOB K CO3JAaHUIO IPOTOTUIA 3JIEKTPOHHOIO YCTPOMCTBA,
KOTOPOE NMPUMEHSETCS I PELICHUs TOCTaBICHHON MPOOIEeMBI.

HaOpanuble 0a/11b1 YpoBeHb 0CBOEHMS
0-49 Huzkuii
50-79 Cpennuit
80-100 Bricokuii

Ornucanue ypoBHEH OCBOCHUS:

—  «BbIcokuil ypoBeHb» - 00y4aromMiicsi cCaMOCTOSATENBHO BBIMOJIHIET BCE 3a/ladyll Ha BBICOKOM
YpOBHE, €ro padoTa OTJIMYAETCS OPUTMHAIBHOCTBIO HJIEH, I'PAMOTHBIM HCIIOJIHEHMEM U TBOPYECKUM
MIOJIXOJIOM.

—  «Cpennuii ypoBeHb» - 00yJarOIIUICS CHOPABISIETCS ¢ TIOCTABICHHBIMH MEPE] HUM 3a/la4aMH,
HO MpuOeraeT K MOMOIIHU Npenogasareis. PaboTa BBINONIHEHA, HO €CTh HE3HAYUTEIbHbIE OINOKH.

—  «Huskuil ypoBeHBb» - 00ydYaroUIMiiCS BBITIOIHIET 3aJa4d, HO JeJIaeT TpyOble OmHuOKH (110
HEBHUMATEJIBHOCTH WM HepaauBocTH). [l 3aBepuieHus paboOThl HEOOXOJMMa MOCTOSHHAs MOMOIIb
IpenojaBaTels.

2.5 MeToauyeckue MaTepuaJibl:

MeToabl 00y4eHusl — CIIOBECHBIH, HATTISIHBIN, 00bSICHUTEIHHO-UIUTIOCTPATUBHBIH,
MPAKTUYECKUH, MPOCKTHBIMN.

®opmMbl OpraHu3aniu 00pPa3oBaTeJIbHOI0 MpoLecca — rpyInmnoBas, MHAUBUIYaIbHAas.

Nuddepenunanus odyuyenuss — o0beIUHEHNE B TPYNNY JETeil MO MPUHIUITY y4eTa COCTOSHUS
3/I0POBBS. 3aKJIIOUAETCsS B OpraHU3alMu pabOThl PA3IMYHOM IO COACPKAHUIO, O0BEMY, CIIOKHOCTH,
MeToJaM, puéMaM U CpPeICTBaM B 3aBHCHMOCTH OT INCHUXO(H3MUecKnx BO3MOKHOCTeH pebenka (JI. A.
JpyxuHuHA).

NuauBuayaabHblii MOAX0 — TMOKOE UCIOIB30BAHUE MEAArOrOM Pa3IUYHBIX (OPM M METOJOB
MEJarOTHYECKOTO BO3JIEUCTBUS C IIEJIbIO JOCTIDKEHUSI ONTHUMAIBHBIX PE3YyJIbTaTOB 00pPa30BaTEILHOTO
mpolecca Mo OTHOIIECHHUIO K KaKIOMY peOCHKY.

NHnuBuayanbHBIA TOAXOA B BOCIHUTAHMM HEOOXOJUM B JIByX OTHOIICHHUSX: BO-TIEPBBIX, OH
ofOecrieunBaeT pa3BUTUE WHIUBUIYATHHOTO CBOEOOpasusi, JaBas BO3MOXHOCTh MaKCHMAJIbHOTO
IPOSIBICHUS MMEIOIIUXCS Yy peOeHKa CHOCOOHOCTEH; BO-BTOPHIX, 0€3 ydeTa WHIUBUAYAIbHbBIX
0CcOOCHHOCTE pebeHka r0oe Tenaroruyeckoe BO3/ACCTBHE HE MOXET ObITh d(QexTuBHBIM. Bot
MOoYeMy /Ui OCYIIECTBICHUS WHIWBUIYAJIBHOTO TMOJX0Ja, KaKk B OOY4YeHHH, TaK M B BOCIIUTaHUH,
HE0OXOAMMO U3yUEHHE TICUXOJIOTHUYECKIUX OCOOCHHOCTEN JeTei.

®opma opraHu3anuu y4yeOHOro 3aHsaTus: Oecesa, 3aluTa MPOEKTOB, JEKIIUU, MacTEeP-KIacChl,
CEMUHApPBI, TPEHUHTH.

TexH0JIOrMU HA OCHOBE AKTUBU3AIUM ¥ HHTEHCU(PUKALNH JeSITeIbHOCTH

HrpoBbie TEXHOJI0THH

KoHuenrtyanbHble UJ1eU U TPUHIUIIBL:

- UTpa — BEIYIINI BUJ IEITEIBHOCTH U (hopMa OpTaHU3aIliy IIpoiiecca 00yueHuns;

- UTPOBBIE METOJIBI U MPUEMBI - CPEACTBO MOOYXKACHHSI, CTUMYJIUPOBAHMS 00yUJaOIUXCsl AeTel K
MMO3HABATEILHOMN JICSITEIIbHOCTH,

- IOCTETICHHOE YCIIOKHEHHE MPABUII U COJIEP>KaHUSI UTPBI 00eCIeYrBaeT aKTUBHOCTD ICHCTBUN;

- UTrpa Kak COIMAIBHO-KYIbTYpHOE SIBJICHHE peain3yercs B oOmieHuu. Yepes oOmieHne oHa
nepeaaeTcs, 00IEHNEM OHA OPTaHU3YeTCsl, B OOIIEHUN OHA (DYHKITMOHHUPYET;

- HCTIOJIb30BaHUE WTPOBBIX (OPM 3aHATHUN BENET K TOBBIIICHUIO TBOPYECKOTO ITOTEHIIMAJIA
o0ydJaeMbIX U, TAaKUM 00pa3zoM, K Oojee TTy00KOMY, OCMBICTIEHHOMY U OBICTPOMY OCBOEHHUIO U3ydaeMOi
JTUCIIUATITAHBI;
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- 1IeJIb UTPBI — yueOHas (yCBOCHHE 3HAHUH, YMEHUU U T.1.). Pe3ynapTaT mporHo3upyercs 3apaHee,
UTpa 3aKaHYUBACTCS, KOT/Ia PE3YNbTaT JIOCTUTHYT;

- MEXaHMU3Mbl UTPOBOM JEATEIHLHOCTU OMUPAIOTCS HA (PyHIaMEHTAJIbHbIE TOTPEOHOCTH JTUYHOCTH
B CAMOBBIPKEHUH, CAMOYTBEPKACHNUHU, CAMOPETYIISALIUH, CAMOPEATH3aIHH.

TexHoJI0rnu Npo06J1eMHOT0 00y4YeH st

KonuenryanbHble WU U TPUHIINIIBL:

- co3JlaHue MPOOJIEMHBIX CUTYallMil MOJ PYKOBOACTBOM II€Jarora M akTUBHAs CaMOCTOSITEIbHAs
JeSITeIbHOCTh OOYYaIOUIMXCS MO MX Pa3pelIeHuIo, B PE3yJbTaTe 4Yero M OCYIIECTBIISIETCS pPa3BUTHE
MBICTTUTENIHBIX U TBOPYECKUX CIIOCOOHOCTEH, OBJIa/IeHNE 3HAHUSIMHU, YMEHUSIMU U HaBBIKAMH;

- I1eNbl0 MpOOJIEMHOW TEXHOJOTWM BhICTymaeT mnpuodperenne 3YH, ycBoenme crnoco0oB
CaMOCTOSITENIbHOM 1eATebHOCTH, Pa3BUTHE YMCTBEHHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- mpo0IeMHOE 00yYeHUE OCHOBAHO HA CO3JIaHUU MPOOIEMHOM MOTHBAIIHH,

- Ipo0JIeMHbIE CUTYallud MOTYT OBbITh Pa3IMYHBIMU MO YPOBHIO MPOOJIEMHOCTH, [0 COAEPIKAHUIO
HEU3BECTHOTO, 110 BUy PAaCCOIIaCOBAaHMs HH(POPMAIUH, 110 JPYTHMM METOJUUYECKHM OCOOCHHOCTSM;

- npoOJeMHbIE METOJIbl — 3TO METOJbl, OCHOBAHHBIE HAa CO3JIaHUU MPOOJIIEMHBIX CUTYalUH,
AKTUBHOM TMO3HABATEIbHOM JESITEIIBHOCTH Y4alllUXCs, TpeOyrolel akTyalu3alud 3HAHWUW, aHaIU3a,
COCTOSIIE B TOMCKE M PEIICHUH CIOXKHBIX BOMPOCOB, YMEHHUs BUACTh 3a OTAEIbHBIMU (haKTaMu
SIBJICHHE, 3aKOH.

TexHO10rMH, 0CHOBAHHBbIE HA KOJJIEKTHBHOM clioco0e 00yueHust

TexHoJIOTHH COTPYAHHYECTBA

KonuenryanbHble Ua€HU U TPUHLIUIIBL:

- TO3WIMS B3POCJIOTO KaKk HEMOCPEJACTBEHHOTO TMapTHEpa JeTed, BKIYEHHOT0 B HX
NESITENIbHOCTD;

- YHHUKaJbHOCTh MApTHEPOB M WX TMPHHLIUIIMAIGHOE PABEHCTBO MAPYr JPYrY, pa3jiuyue u
OPUTHHAIILHOCTh TOYEK 3PEHHS, OPUEHTALIUS KAXXKIOT0 Ha TOHMMaHWE W aKTUBHYIO MHTEPIpETaIUs ero
TOYKU 3PEHUS MapTHEPOM, OKUJAHWE OTBETA M €r0 MPEIBOCXHINEHHE B COOCTBEHHOM BBICKA3bIBAHMUH,
B3aMMHAasl JOTIOJTHUTEIbHOCTh MO3UIMI YYaCTHUKOB COBMECTHOM AESITEIbHOCTH;

- HEOTHEMJIEMON COCTABIISIONICH CYyOBEKT-CyOBEKTHOTO B3aMMOICHCTBUS SIBIISETCS TUATIOTOBOE
o01ieHue, B mpolecce U pe3yabTare KOTOPOro MPOUCXOAUT HE MPOCTO OOMEH MAESIMHU WM BellaMH, a
B3aMMOpa3BUTHE BCEX YUACTHUKOB COBMECTHOM JIEATENFHOCTH;

- JIMAJIOTOBBIE CUTYallMd BO3HHUKAIOT B Pa3HbIX (opMax B3aUMOJEHCTBMA: MENaror - pedeHOK;
pebeHoK - peGeHOK; peOeHOK - cpeIcCTBAa 00YUeHHS; PEOCHOK — POJIUTENH;

- COTPYAHMYECTBO HETIOCPEACTBEHHO CBS3aHO C TIOHATHEM — aKTUBHOCTb. 3aHHTEPECOBAHHOCTh CO
CTOPOHBI TIeJlarora OTHOIICHHEM peOEHKa K TI03HABaeMOW JICHCTBUTEIHHOCTH, AKTHBH3UPYET €ro
MO3HABATENbHYIO JIEATENIBHOCTh, CTPEMJIEHHE MOATBEPAUTH CBOM IPEAINOJOKEHHUS M BBICKA3bIBAHUS B
NPaKTUKE;

- COTPYZAHUYECTBO U OOIIEHHE B3POCIOro C JIeThbMH, OCHOBAHHOE Ha JHajore - (pakrop pa3BUTHS
JIOIIKOJIFHUKOB, TOCKOJIBKY HMEHHO B JHMAJOre JETH TPOSBISIOT ce0s paBHBIMH, CBOOOIHBIMH,
pPAacKOBaHHBIMU, y4aTCsl CAMOOPTaHU3ALUH, CAMOJESTEIbHOCTH, CAMOKOHTPOJIIO.

IIpoexTHasi TEXHOJIOTHS

KonuenTyanbHble W€ U MPUHIIMIIBL:

- pa3BUTHE CBOOOJHON TBOPYECKON IMYHOCTH, KOTOPOE ONpEAeNseTcs 3aJadaMH Pa3BUTHI U
3aJauaMi HCCJIEI0BATENbCKON JEATENbHOCTH JeTed, TUHAMUYHOCTHIO MPEAMETHO-IIPOCTPAHCTBEHHON
Cpenpl;

- ocobOble (yHKIMM B3pocioro, moOyxnaromero pedEHka OOHapyXHBaTh MpodIeMy,
IPOTOBapUBaTh MPOTHBOPEYHS, NMPUBEAININE K €€ BO3SHUKHOBEHHUIO, BKIIOUEHHE peOEHKAa B 00CYXIeHUE
nyTeil pereHus MoCcTaBIeHHON MPOoOIeMbl;

- croco0 JOCTIKEHHS IUIAKTUYECKOHN IeMH B MPOCKTHON TEXHOJIOTHH OCYIIECTBISIETCS Yepes
JeTajIbHYI0 pa3paboTKy MpobaeMbl (TEXHOJIOTHIO);

- HHTETpaIys 00pa30BaTeIbHBIX COACPKaHUI U BUIOB JCSITEIHHOCTH B paMKaxX eIWHOTO IMPOEKTa
COBMECTHAsl HHTEIJUIEKTYallbHO — TBOpYECKas JesITeIbHOCTD;
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- 3aBepIIeHHE TMpolecca OBJAICHHUS ONpPEACICHHONH 00JacTbl0  MPAKTUYECKOTO  HITH
TCOPCTUUCCKOTO 3HAHUA, TOM HIHN HHOHU ACATCIIbHOCTU, PCAJIbHBIM, OCA3dCMbIM MPAKTUUICCKHUM
pe3yibTaToM, 0(OPMIICHHBIM TEM WIJIH HHBIM 00pa3oM.

310poBbecOeperamomme TEXHOJIOTHH:

KonnenryanabHble HICH U TIPUHITHIIBL:

- (bI/I3KyJIBTypHO-O?;[[OpOBI/ITCJIBHa}I ACATCIIBHOCTh Ha 3aHATHUAX B BUJAC 3PUTCIIBHBIX T'MMHACTUK,
(GU3KYIBTMHHYTOK, JTMHAMUYECKUX T1ay3 U TIP.;

- o0OecreueHne 3MOIMOHATBLHOTO KOM(OPTa W MO3UTUBHOTO TCHXOJIOTUYECKOE CaMOUYYBCTBUS
peOeHKa B mporecce 00IMIeHUsI CO CBEPCTHUKAMHU U B3POCIIBIMU B JIETCKOM CaJly, CEMbE.

JAunakTuyeckue MaTepUuasbl:

— IpakTHYecKue paboThl K JONOJIHHUTENBHOM 0011e00pa3oBaTeabHON 00IIEpa3BUBAIOIICH
nporpamMme YTiyOneHHBIH Kypc: «OCHOBBI CXEMOTEXHHUKH M HPOTPAMMHPOBAHHS AIICKTPOHHBIX
yCcTpoicTBY (puioxenue 1);

—  JHMIAKTUYECKUE MaTepHalibl K JOMOJHUTEIBHON 001eo0pa3oBaTeNibHON 00IIepa3BUBAIOICH
nporpamMmme «YrayOneHHbl Kypc: OCHOBBI CXEMOTEXHHKHM M IPOrPAMMHPOBAHUS 3JIEKTPOHHBIX
YCTPOMCTBY;

— COopuuk wWrp Ha KOMaHAoOOpa3oBaHWE W  CIDIOYEHHUE K  JOIOJHUTEIBHON
00111e00pa3oBaTeNbHOI 00IIepa3BUBAOLICH porpaMmMe «YTiryOseHHbIH Kype: OCHOBBI CXEMOTEXHUKU U
IIPOrPaMMUPOBAHUS ANEKTPOHHBIX YCTPOMCTBY» (IPUIIOKEHUE 2).

2.6 BocnurareabHbIii KOMIIOHEHT

OO6meii measto Bocnutanusa B ['BY JIO HIOTT sBusercs ¢opmupoBaHuEe Yy OOyYarOMIUXCS
JyXOBHO-HPABCTBEHHBIX I[EHHOCTEH, CIIOCOOHOCTH K OCYILIECTBICHHIO OTBETCTBEHHOrO BbIOOpA
COOCTBEHHOW MHIUBUIYATBHONW 00pa30BaTEIbHON TPACKTOPUH, CIIOCOOHOCTH K YCIICIITHOM COIMATN3AIAN
B 00ILIIECTBE.

JIOCTH)KEHHMIO TIOCTABJICHHOM 1€ BOCHUTAHUA OyleT CrocoOCTBOBATh PEIIEHUE CIEAYIOIINUX
OCHOBHBIX 32/124:

- TMOJJICPXKWUBATh W Pa3BUBATh TPATUIMU YUPEKICHUS, KOJUICKTUBHBIE TBOpPYECKHE (DOPMBI
JeATEIbHOCTH, PEAJN30BaTh BOCHHUTATENbHbIE BO3MOXKHOCTH KitoueBblx nen  I'BY O JIOTT,
dbopMupoBaTh y OOYYAIOIMUXCS YYBCTBO COJIMJIAPHOCTH W TPHHAMJIEKHOCTH K O0Opa3oBaTEIbHOMY
YUPEKIECHUIO;

- peamu30BBIBATh BOCHHUTATENBHBIA IMOTEHIIMAT 00Ie00pa3oBaTebHBIX O0O0IIEepPa3BUBAIOIINX
pOrpaMM U BO3MOXKHOCTH YUeOHOTO 3aHITUS U APYTUX PopM 00pa30BaTeIbHBIX COOBITHH;

- pa3BHUBaTh COIMAIBHOE MAPTHEPCTBO KaK OJIMH M3 CIOCOOO0B JOCTHXEHUS PHEKTUBHOCTH
BocnuTaTeabHou fearenbHocTd B ['BY J1O JIIOTT;

- OpraHW30BBIBaTh PabOTy C CEMbSIMH OOYYaAIOIIMXCS, WX POAUTEISAMH WIA 3aKOHHBIMH
MPEICTAaBUTENSIMH, aKTHBHO MX BKJIIOYATh B 00pa30oBaTeNbHBIN MpoIlecC, COACHCTBOBATh POPMUPOBAHUIO
MO3UIIMH COIO3HUKOB B PEIIEHUN BOCITUTATEIBHBIX 3a/1a4;

-  HCHOJIb30BaTh B BOCIUTAHUM JIe€T€d BO3MOXKHOCTH 3aHSATHM 1O JONOJHUTEIbHBIM
o0mieo0pa3oBaTeabHbIM OOIEPA3BUBAIOIIUM MpPOrpaMMaM KaK HCTOYHUK MOMJIEPKKU U Pa3BUTHUSA
MHTEpeca K O3HAHUIO U TBOPYECTBY;

- COJIEHCTBOBATh MPHOOPETEHHUIO OMBITA JIMYHOCTHOTO M MPOQPECCHOHAIBHOTO CaMOOIIPEIEIICHUS
Ha OCHOBE JIMYHOCTHBIX MPOO B COBMECTHOH JICATETLHOCTH U COIUATBHBIX MMPAKTUKAX;

- (hopMupOBaTh CO3HATEILHOE OTHOIICHHE 00YJArONTUXCs K CBOEH JKM3HH, 3JI0POBBIO, 3TOPOBOMY
o0pa3y KU3HHU, a TAKKE K )KU3HU U 3JJOPOBBIO OKPYKAIOIINX JIFOJICH.

- CO3/1aBaTh MHHOBAIIMOHHYIO cpey, (DOPMUPYIOIIYIO Y JAETeH U MOAPOCTKOB M300pETATENHCKOE,
KpeaTHBHOE, KPUTHUYECKOE MBIIUICHHE Yepe3 OCBOCHHE JOMOJTHHUTEIBHBIX O0IIe00pa3oBaTEIbHbBIX
0011epa3BUBAIOIINX TPOTPAMM HOBOTO IMMOKOJIEHUS B 00JIACTH WHKEHEPHBIX U U(PPOBBIX TEXHOJIOTHIA;

- TIOBBIIIATh Pa3HOOOpa3zue 00pa3oBaTENbHBIX BO3MOKHOCTEH TIPU MOCTPOSHUH WHANBUAYATbHBIX
00pa30BaTeNbHbIX TPAEKTOPHI (MapIIPYTOB) 00YUAIOIINXCS;
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- ONTUMHU3UPOBATH CHUCTEMY BBISBICHUS, MOJACPKKUA U Pa3BUTHS CIOCOOHOCTEH U TAlaHTOB Yy
JIeTe W TOJPOCTKOB, HAMpPABIEHHOW HA caMoOoMpeAelieHue U NPO(ECCHOHATBHYI0  OPHECHTAIIHIO
oOydJaronuxcs.

YcaoBus Bocnutanus: BocnurarenbHbIN MPOIECC OCYIIECTBISAECTCS B YCIOBHUSIX OpraHU3aluu
NESTENIbHOCTH JE€TCKOTO KOJUIEKTMBAa Ha OCHOBHOM yueOHOW 0a3e peanusalv MOpPOrpaMMbl B
OpTraHHU3aINH JTOTOJHUTEILHOTO 00pa30BaHUsS JIETEH B COOTBETCTBUU C HOPMAMH H MPABUIAMH PaOOTHI
OpraHH3aIiH.

MeponpusiTusi M0 B3aHUMOJEHCTBHIO ¢ POJMTEISIMHU: MPOBEICHUE POJUTEIBCKUX COOPAHMUIA,
COBMECTHBIX IMPa3JHUKOB, MAacCTEp-KJIacCoB M T.J., a TaKXKe YydacTUe pOAMUTENEH B MPOEKTHOM
NESTEIIbHOCTH, B pa3pabOTKe | 3aIUTe MPOSKTOB BMECTE C PEOCHKOM.

IIpumepHbIi epevyeHb MeponpusiTuii npeacrasieH B [Ipunoxenun 3

2.7 UndopmanmoHHbIe pecypchl U JIUTepaTypa

Cnucox numepamypul 0/ nedaz2o2a:

Knuru:

1. TaspunoB C.A., bapromr A.N. «CxemorexnHuka. OT a30B 10 CO3JaHHS MPAKTHYECKHUX
ycrpoiict. — CI16.: Hayka u Texnuka, 2020. — 528c.

2. Caitmon Monk, «DnekTponuka. COOpHHK pEIenTOB: TOTOBbIC perieHus Ha 6asze Arduino u
Raspberry Pi.: Ilep. ¢ aurin. — CII06. : OO0 «/luanekrukay, 2019. — 490c.

3. Mapromuc M. «Arduino. bonbmias kaura pernentoB.» - 3-¢ u3a.: [lep. ¢ anrn./ M. Maprouc,
b. dxencon, H. P. ¥Yanaun. - CI16.: BXB-Ilerepoypr, 2021. - 896 c.: u.

4. A. A. Canaxona, O. A. ®eokTucTOBa, KaH/. neA. Hayk H. A. AnekcannpoBa, KaH/. MeJ]. HAYK
M. B. XpamoBa «Arduino. Ilomueni yueOHbI Kypc. OT HIpbl K HHXKEHEPHOMY MpOekTy» / A. A.
CanaxoBa, O. A. ®eoktucroBa, H. A. Anekcanaposa, M. B. XpamoBa. — DnekTpoH. uzag. — M. :
Jlaboparopus 3nanuii, 2020. — 178 ¢c. — (POBODUIIIKN)

5. benoB A.B. «Arduino: oT a30B MporpaMMUPOBAHHUS 0 CO3aHUS MPAKTUISCKUX YCTPOMCTB. —
CII6.: Hayka u Texnmuka, 2020. — 480 c.

6. Iletun B.A. «77 npoekroB juist Arduino». — M. JIMK Ilpecc. 2020. — 356 c.: u.

7. Makapos C. JI. «Arduino Uno u Raspberry Pi3: 0T cXeMOTEeXHUKH K HHTEPHETY BELICH». —
M.: IMK Ilpecc, 2021. — 204c.: un.

8. Xanc-T'eopr llymann «C++ ms mereii»: [lep. ¢ Hem. — M.: AO «uTepakcmepT», 2002, —
416 c.

9. C. Mounk «IIporpammupyem Arduino. [Ipodeccuonansuas padora co ckeryamm». — CII6.:
[Turep, 2019

10. Ilerun B. A. «IIpoekTs ¢ ucrons3oBanueM KoHTposuiepa Arduino». — CII16.: BXB-
[TerepOypr, 2019. — 400 c.: un. — (DneKTpoHUKa)

11. Tlerun B. A. «Arduino u Raspberry Pi B mpoekrax Internet of Things». — 2-e u3zz., nepepab. u
nor. — CII6.: BXB-IlerepOypr, 2019. — 432 c.: mi. — (QneKTpoHUKa)

12. «DnexTpoHHKa U cXeMOTeXHHUKA. OCHOBBI DJIEKTPOHUKH: KOHCTIEKT JICKIIHA ISl BBICIIIETO
npodeccuonansHoro oopazosanus» / B.T. Epemenko, A.A. Pabouwnii, U.1. Hepos, A.Il. ®ucyn, A.B.
Trotskun, B.M. [lonuos, O.A. Boponuna, A.E. ['eopruesckuii. — Open: ®I'BOY BIIO «'ocynuBepcuret
- YHIIK», 2021. — 290 c.

13. ITerun B.A. «Hogsie Bo3amoxkHOCTH Arduino, ESP, Raspberry Pi B mpoekrax loT». - CII6.:
BXB-Iletepbypr, 2022. - 320 c.: ui. - (DIeKTpoHUKA)

14. Hanb, OviBunn Hugan J[15 «Onextponuka ans aereid. Codupaem npocThie CXEMB,
JKCHEPUMEHTUPYEM ¢ dnekTpuuectBom» / 3. H. Jlans ; nep. ¢ aurn. U. E. Canesuya ; [Hayu. pex. P. B.
TuxonoB]. — M. : ManHn, MBanoB u ®epoep, 2020. — 288 c.

15. Uro T. «Ymubie Benu: Arduino, JaTYUKK U CETH JUIS CBSI3U ycTpoiicTBy: [lep. ¢ anrn. — 3-e
n3n. — CII6.: BXB-IlerepOypr, 2019. — 608 c.: w1, — (DneKTpoHuKa)

Cnucok aumepamypul 0151 y4AWUXCsa U pooumeneii.
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Knuru:

1. TIlerun B.A. «77 npoektoB i Arduino». — M. IMK Ilpecc. 2020. — 356 c.: n.

2. Makapos C. JI. «Arduino Uno Raspberry Pi3: oT cxeMOTeXHHKH K HHTEPHETY Beleii». — M.:
JMK Ilpecc, 2018. —204c.: uin.

3. IlerunB.A. I129 HoBbie Bo3moxHOCcTH Arduino, ESP, Raspberry Pi B npoekrax loT. - CII6.:
BXB-IletepOypr, 2022. - 320 c.: un. - (DNeKTpOHHUKA)
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[Tpunoxenue 1

K JIOTIOJTHUTEIBHOH 00111e00pa3oBaTeIbHOM
oOuiepa3BUBalOLIeH porpaMmme
«YranyOnenusiil kypc: OCHOBBI CXEMOTEXHUKHU
U IIPOTPaMMUPOBAHUS AJIEKTPOHHBIX
YCTPOMCTBY

IIpakTnyeckune padoThl K JONOJHUTEIbHON 001I€00pa3oBaTe/IbHON 001Iepa3BUBalOLIei
nporpamMmme «YriyoseHHblii Kypce: OCHOBBI CXeMOTEXHUKH U IPOrPAMMMPOBAHUSA IJIEKTPOHHBIX

YCTPOMCTB»

1. TIlpaxrudeckas pabora Nel. «Ympaeinenue Tokom Ha Arduinoy»

2. TlpakTtuyeckas pabora Ne2. «MuHHH-XaKaTOH IO Mepeaava curHaiga oT Arduino K apyrum
YCTPOMCTBAM»

3. Ilpaktuueckas padora Ne3. «CrenuanbHble peKUMbI padOThI MUKPOITPOLIECCOPaY

4. Tlpaktuueckas padora Ned. «Hactpoiika ammapatHeix umHTepdericoB Arduino u pabora c
HUMEI

5. TlpakTtuueckas padora Ne5. «cnons3oBanue Raspberry Pi u ESP B cBsizke ¢ Arduinoy

6. Ilpaktuueckas padora Ne6. «IlepBas 6ubaMOTEKA»

7. Tlpaktuueckas padora Ne7. «IlocnemoBarenbHas epeaada JaHHBIX )

8. Ilpaktuueckas pabora Ne8. «Co3nanue npuHIUNUATBHON cXxeMbl ycTpoiicTBa mo 'OCTy»

9. [Ilpaktuueckas pabora Ne9. «CozmaHue TeUaTHOW IIaThl yCTPOWCTBA W PACIIOIOKCHHE
INEKTPOHHBIX KOMIIOHEHTOBY

10. IIpaktugeckas padora NelO. «IlogkimroueHue miat pacvpeHus

11. TIpaktuyeckas padora Nell. «CBs3p HHTETpabHBIX MUKPOCXEM C MUKPOKOHTPOILIIEPOM

12. Tlpaktuyeckas pabora Nel2. «IlepBsiii cepep Ha Arduinoy»

13. TIpaktuyeckas pabora Nel3. «YmpaBieHue 3JeKTpHUECKOil cxemoii ¢ momotibio Bluetoothy

14. TIpaktudeckas pabora Nel4. «Csi3b ycrpoiicta mo Wi-Fi»
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[Ipunoxenue 2

K JIOTIOJTHUTEBHOH 00111e00pa3oBaTeIbHOM
o01iepa3BuBarolei MporpaMme
«YTmyOneHHsIl Kypc:

OCHOBBI CXEMOTEXHHUKH

Y TIPOTPAMMHUPOBAHHUSI STIEKTPOHHBIX
YCTPOMCTB»

COOpHHUK UTp HA KOMaHA000pa30BaHMe U CIUIOYEHHUE

Hrpa «...3aT10 ThI»

Hens: pazBuTHE YMEHUS MPOSBISATH SMOIMOHAIBHYIO OT3bIBUMBOCTD 110 OTHOIICHUIO K JIPYTUM

CyTb WUrpbl: HECKOJBKMM pelsATaM pa3aaroTcs JUCTbl A4, IBETHbIE (IIOMAcTepbl WU PYUKH.
Kaxnprii 3 mereil MOANMCHIBACT CBOM JHCT M IMHIIET Ha HEM OJWH KaKOM-TO CBOM HEJOCTAaTOK, 3aTEM
nepefaer cBo JUCT ApyruM AeTsaM. OHM MUIIYT Ha €ro JIMCTE «... 3aTO ThL..» M Jajee KaKoe-TO
MOJIOKUTEIHHOE KAYeCTBO 3TOTO YEJIOBEKa: BCE, YTO YrojaHO (y TeOs OueHb KpacHBBIC Ijia3a, Thl JyUlle
BCEX paccKa3blBaellb aHEKJOThI). B KOHIIe BHITOTHEHUS 3aJaHMs] KQXK/IOMY YYaCTHHKY BO3BpaIlaeTCs €ro
JIUCT.

Ob6opynoBanue: TucT A4, GromacTepsl/pydKu

Hrpa «Kak B 3epkaje»

Lenb: pa3BUTHE yMEHHS paclio3HaBaTh YMOLMOHAIBHBIE COCTOSIHUS

CyTb urpsl: urpatomiye pa3ouBaoTCs Ha napsl, XKeJaTeIbHO IPOTUBONOI0KHOT0 nosa. IlapTHepsl
10 Mape BCTAIOT JIMLIOM JPYT K APYry Ha pacCTOSIHUU BBITAHYTOW PYKW. B Kaxk1oi mape oJMH Y4aCTHHK
Oyzaer urpath poib 3epkaia. EMy Hy)KHO Kak MO>KHO TOYHEe KOIHpPOBaTh BCE JBMXKEHUS MaprTHepa. Tor,
KTO SIKOOBI CTOUT nepea 3¢pKajioM, 6YIICT Kak Obl pasridabiBaTbh B 3TOM 3€pKaJI€ CBOC JIMIO, U3MCHAA ITPU
9TOM €0 BBIP@XKEHUE: XMYPUTHCS WM YJIbIOAThCS, BbIKAa3blBaTh YIMBJICHHE, NOJMHUIUBaTh U T. .
[TapTHep noymkeH TOUHO U OECCTpacTHO U300pa3uTh BCE. A €CIM UTPOKU 3aCMESUINCh, TO OHH MOJIy4atoT
mrpaduoe ouko. [ToToM mapTHEpH! MEHSIOTCS MECTaMHU.

O6opynoBanue: He TpeOyeTcs

Hrpa «/{nu Hegean»

Lens: popmupoBanue y aeteii JoBepusi K CBEPCTHUKAM, HaBbIKa paboTaTh coo0IIa.

CyTb UTpBIL: UTpa MPOBOAMUTCS CTOS Y JOCKH. YUHUTENb pa3/laeT KakI0i mape KapTOuKy CO CIIOBOM,
Ha KapTOYKax HAMHCAHO «JIEHb HEIENn», Jajee MPOCUT OOYy4aroIIMXCsl BCTaTh MO MOPSIKY MO JHSIM
Henenu. [locre Toro, kKak BCTainu Mo MOPSIAKY, MPOBEPSIOT, MPABUIIBHO JIU BCTaH. [lanee yuauTenb mpocuT
00y4aroIuXCcsi BCTATh MO MOPSIKY HAUWHAS CO CPENIbl U T. 1.

O6opynoBaHue: KapTOUKH CO CIIOBaAMHU

Hrpa «Moe HacTpoeHue»

Ilens: pa3BuTHME yMEHMsI ONMCHIBATH CBOE HACTPOEHHE, pPACIO3HABaTh HACTPOEHHUE APYTUX,
CTUMYJIMPOBAHUE MPOSIBICHUNA SMIATHH

CyTb urpsl: 00yyarommmMces peularaeTcs MoBeAaTh OCTAIbHBIM O CBOEM HACTPOEHHUH: €r0 MOKHO
HapHUCOBaTh, MOKHO CPAaBHUTH C KaKUM-JTHOO I[BETOM, >KHUBOTHBIM, (PU3MYECKUM COCTOSIHHEM, MOKa3aThb
€ro B IBM)KeHUU. Bee 3aBUCHT OT (haHTa3uu U kemaHus pedeHKa.

CHoBa BBITIHUTE PYKHU BIEpPE, HAMAUTE PyKu cocena. Bamm pyku ccopstcs. OmycTuTe pykH.

Bamm pyku cHoBa iyt apyr apyra. OHM XOTSAT NOMHUPUTHCS. Bamm pyku MUpSITCs,, OHH IPOCST
IPOLIEHMUS, BB CHOBA JAPY3bS.

OO6cynuTe, Kak MPOXOJUIO YIpaKHEHHE, KaKhe YyBCTBA BO3HUKAIM B XOJI€ YHNPaXKHEHUS, YTO
MOHPABUIIOCH 0OJIbIIIE?

Ob6opynoBanue: (Oymara, homactTepbl/KapaHIalin)
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[Tpunoxenue 3

K JIOTIOJTHUTEBHOH 00111e00pa3oBaTeIbHOM
o01iepa3BuBarolei MporpaMme
«YTmyOneHHsIl Kypc:

OCHOBBI CXEMOTEXHHUKH

Y TIPOTPAMMHUPOBAHHUSI STIEKTPOHHBIX
YCTPOMCTBY

IIpumepHBbIii NepeyeHb BOCIUTATEIbHBIX MEPONPUSITHH

Cpoxu YpoBeHb IPOBeIeHUs Ha3BaHue copeBHOBaHMI, KOHKYPCOB, MEPONIPUATH A
COpPEeBHOBAHMI
1. MoayJab «BocnutbiBawomas cpeia
CEHTSAOPh MYHULIMTIAJIbHBIN «/leHb 3HaAHUID)
OKTSIOpb Ha YpOBHE yupexaeHusi | «JleHb MOKHIIOrO YeJIOBEKa»
HOSIOPB Ha ypoBHe yupexacHuss | «Jlenp Marepu»
JeKadpb Ha ypoBHe yupexaeHus | «Hosblil rog»
dbeBpaib Ha ypoBHE yupexaeHus | «Jlenp 3amutHuka OTeyecTBay
MapT Ha YpOBHE yupexjeHus | «8 Mapray
anpelib Ha ypoBHe yupexaeHuss | «Jlenp KocMOHaBTUKN»
B TEUCHUE Opranuzanys npe3eHTalui, BBICTABOK € JOCTHKEHUSAMHU
Ha YPOBHE YUPEKACHUS .
rojaa JIeTeil Ha ypOBHE JIETCKOTO 00bhEeIUHEHUS
Mau Ha YpOBHE yupexacHusi | «JleHp 3HaHUI»
2. MoavJab «Yue0Hoe 3aHATHE»
B TEUCHUE Ha YPOBHE yUpeXJeHus | «Ypox HuQppb»
rojaa
CEHTAOpb Ha ypoBHe yupexacHus | «Ypoxk HTH»
Mau Ha ypoBHE yupexjeHus: | «Ypok Ilobeab»
nexaopb, Ha YpOBHE yupexJeHus | «TexHomornyeckuil TUKTaHT»
SHBAPb
deBpaib Ha YPOBHE yupexJeHus | «/leHb HayKu»

3.Moayab «PykoBOACTBO 1€TCKUM 00belMHEHUEM (HANPaBJieHMeM, KBAHTYMOM) U
B3aMMO/IeHCTBHE C POAUTEISIMM

CEHTSIOPb, Ha ypoBHe yupexaeHus | Ponurensckue coOpanue, MacTep-KJIacchbl
Mai
HWIOHb Ha YPOBHE YUPEKICHUS | «/IeHb 3aIMThI IETEI»
4.Monyab «IIpoekTHasi 1eATEIbHOCTb
nexaopb, Ha ypOBHE yupexaeHus: | «pmMapka mpoeKTOB»
Mail
5.Moayasb «IIpodoprenTannonHasi padoTa 1 HACTABHUYECTBO»
B TEUECHUE Ha YPOBHE YUPEKIACHUS «SIpmapku podeccuiin
rojaa
MapT-anpenasb |  Ha ypoBHE yupexaeHus | /Inm oTkpsIThIX aBeper B CY3ax u BY3ax
OKTSIOpb Ha ypoBHe yupexaeHus | CocraBieHue o0ydaromumucs mpopeccuorpamm Oyaymien
npodeccuu (padota ¢ Marpureii Beioopa mpodeccuu (I'.B.
Pezankuna)
B TEUECHHUE Ha ypoBHe yupexnenusi | [IpodoopuenTtanmonHblie maaTGopmsi:
roaa - [Ipoext «bunet B Oymymiee»;

- «SKkillCity»
- WOWPROFIL.ru
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‘ - «ATnac HOBBIX podeccuiiy

6.Moayab «ConuajibHoe

NMAPTHEPCTBO M CeTeBOE B3aUMO/IeiiCTBHE)

B TE€UCHUE
rojga

Ha YPOBHE YUPEKJICHUS

VYuactue mpeacTaBuTeNe  OpraHU3alMi-TIapTHEPOB B
IIPOBEJCHUH OTACIBHBIX 3aHATUN

HOAOpPb-Maii

Ha YPOBHE YUPEXKJICHUS

VYuyactue B KOHKYpPCE MH)KEHEPHBIX KOMaHJ «HKeHepHbIe
kaapbl Poccumn» n «MKkapeHoK»

CpOKH , Ha ypoBHe yupexaeHus: | [IpoekTsl, coBMECTHO pa3palaTbiBaeMble M pealin3yeMble
YKa3aHHBIE B oOy4aromumuct, negaroraMmu c OpraHu3alMsIMuU-
IIPOEKTE napTHEpaMH pa3jJn4yHON HANPaBIECHHOCTH
anpelb, Ha ypoBHe yupexnenusi | [IpoBenenue «Henens 6e3 TypHUKETOBY
OKTSIOpb
B TEUEHUE Ha ypoBHe yupexaenus | Ilpodeccuonansupie  mpoObI [0  pealnu3yeMbIM
rojaa porpammam
COIJIACHO Ha ypoBHe yupexaeHuss | CTaXHpOBKH B paMKax Mpo(hecCHOHAIBHOTO 00yueHus
peanuzyemoi
IPOrpaMMBl
B TEUECHUE Ha ypoBHE yupexaeHusi | OTKpbITbIE JUCKYCCUOHHBIE IUIOLIAJAKU C MPEICTABUTEISIMU
roaa NPEIPUATHI
7.Monyab « KaHUKYJIBDY
HOSIOpb, | Ha ypoBHE yupexaeHuss | OHmaiiH-1arepb B KOKIOM CTPYKTYPHOM IOApa3JeleHHH B
SIHBapb, JHU IIKOJIbHBIX KaHUKYJT
MapT, UIOHb
HIOHb Ha YpOBHE yupexeHusi | Opranuzanusi jarepst ¢ JTHEBHBIM IMpeObIBAaHHUEM B JIETHEE
KAHUKYJISIPHOE BPEMS C IPOBEJACHUEM MacTep-KJIacCOB
8.Moayab «IIpopuiakTuka u 6€30aCHOCTHY
CEHTSIOph Ha ypoBHe yupexaeHus | [IpoBenenue «Ypoka 0e30macHOCTH U HaBBIKOB
Oe3onacHoro moBexeHusi B MHTtepHere, nH()OpPMAIIMOHHON
0€3011aCHOCTH, MOBBIILICHUE IPABOBON TPAMOTHOCTH
CEHTSIOpb Ha ypoBHE yupexjeHus: | [IpoBeneHue uHCTpyKTaxa 1o O€30MIaCHOCTH M OXpaHe
JKU3HU U 30POBbsI
B T€UEHUE Ha YpOBHE yupexJeHuss | Tematuueckue Oeceapl IO Bompocam IpouiIaKTHKa
roja IIPaBOHAPYUICHU
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