Pa0ouas nporpamMma Kypca BHEYPOUYHOil 1eATEJIbHOCTH
«IOHBIN HHKEHEP»
g 7-10 kiraccos

IHosgscHUTENLHAA 3aNIUCKA

Pabouas nmporpamMma JaHHOro y4yeOHOro Kypca BHEYPOUYHOH JesTEIbHOCTH pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 o6pa3zoBanun B Poccuiickoit
Denepauuny;

e @enepanpHoro 3akoHa oT 24.09.2022 No 371-®3 «O BHECEeHMHM W3MEHEHUW B
®enepanbhblii 3akoH «O06 obpa3zoBanuu B Poccuiickoit @eneparumn» u crateio 1 @enepanbHOro
3akoHa «O0 o0s3aTenbHbIX TpeOoBaHuAX B Poccuiickoit denepannny;

e Ilpukaza Munnpocsemenuss Poccun or 31.05.2021 Ne 286 «OO0 yTBepxkIeHUU
(denepambHOrO0  rocylapCTBEHHOIO  O0pa30oBaTEIbHOIO  CTaHAapTa HA4yaJlbHOTO  OOILEro
o0pa3oBaHU;

e Ilpukaza Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «O6 yTBepxkIeHUU
(denepanbHOTO  TOCYIapCTBEHHOTO  O0Opa3oBaTEeIbHOTO  CTaHAAapTa OCHOBHOTO  OOIIEro
00pa3oBaHMs;

o [IlIpukaza Munobpuayku Poccuu ot 17.05.2012 Ne 413 «O06 yrBepkaeHUM (GenepabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEAHEro O0IIEero 00pa3oBaHUMY;

o Ilpukaza MunoOpHayku Poccum ot 19.12.2014 Ne 1598 «OO yTBepxkaeHUU
(denepanbHOrO0  rocylapCTBEHHOIO  O0pa3oBaTEIbHOIO  CTaHAapTa HA4yaJlbHOTO  OOILEro
o0Opa3oBaHMs 00YYarOIIMXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS»;

e Ilpukaza Munnpocsemenus Poccun ot 18.05.2023 Ne 372 «O6 yTBep»AeHUU
(benepaibHON 00pa30BaTEIBHOM MPOTPAMMBI HAYAJILHOT'O 00IIIETO0 00pa30BaHUM;

e Ilpukaza Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O6 yTBep»aAeHUU
(benepaibHON 00pa30BaTEIBHON MTPOTPaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUM;

e Ilpukaza Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O6  yTBepaAeHUU
(benepaibHON 00pa30BaATEIBHON MTPOTPAMMBI CPETHETO 00IIIEeT0 00Pa30BaAHU;

o Ilpuxaza Munnpocsemienus ot 24.11.2022 Ne 1023 «O6 yrBepxeHHH (eaepanbHOM
aJanTUPOBAHHOW 00pa30BaTENIbHOW MPOTPaMMbl HAYaJbHOTO 00ImIero oOpa3oBaHHs s
00y4aroImuxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBSI»;

o Ilpukaza Munnpocsemenus Poccun ot 24.11.2022 Ne 1025 «O06 yrBepxkaeHUn
(benepanbHON aaNTUPOBAHHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs
JUIs 00Y4aOIIMXCs C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBBSI»;

e OcHOBHOI 00pa3oBaTeNbHOI NporpaMMbl OCHOBHOTO o0miero obpaszoBanus MAOY
rumHazust Ne 10 uvenn A.E. Boukuna, yrBepkaenHoi npukazom ot 01.09.2023 Ne 02-03-84, B
TOM YHCJIE C Y4eTOM paboueil mporpaMmbl BOCITUTAHUS.

CoBpeMeHHbIE HEMpPOTEXHOJOTUU PAa3BUBAIOTCS HA CTBHIKE HECKOJIbKUX JUCHUIUIMH U
HAy4YHBIX HampaBlieHHMH. B CBA3M ¢ 3TUM IpH NpPOEKTHPOBAHMHU JaHHOM 0Opa3oBaTEeNbHOU
MPOrpaMMbl IPUMEHEH KOHBEPTE€HTHBIN MOAXO0J, KOTOPbIM MO3BOJIIET HUBEIMPOBATH T'PAHUIIBI
MEXIy YYE€OHBIMM JUCHUIUIMHAMH W (OpPMHUpPOBATh Yy IIKOJIBHUKOB KOMIIETEHIUH,
HEOOXOJUMBIE Ui LEJIOCTHOTO BOCHPHSTHUS OKpYXaroliero mMupa. B ycnoBusx maHHOTO
M0JIX0/1a B Mpoliecce 00YUYECHUsI pacCMaTPUBACTCS MEXAUCIUIUIMHAPHOCTh PEMETOB, KOTOphIE
nepecekaroTcsi Mexay coboil. Ilporpamma «HOHBIN HelWpoMoOAenucT» HHTErpuUpyeT B cebe
JOCTHIKEHUSI HECKOJBbKUX TPaIUIMOHHBIX HAIpaBJICHUH O0Opa30BaHMs, TaKUX KakK: OMOJIOTHS,
MaTeMaTHKa, (pu3Mka, aHaTOMMs M (PU3HOJIOTHS TOJIOBHOI'O MO3ra 4ejloBeka, HelpoOuosorus,
HEHpOTEeXHONIOTUU. 3aHUMasACh MO JAHHOM HporpaMmme, oOydarouiyecs IOJydyaT 3HaHUA U
YMEHHUS, KOTOpBIE IO3BOJIAT MM IOHATh M IPAaKTUYECKH HCIOJIb30BaTh HEHPOMHTEP(ENCH


https://1zavuch.ru/#/document/99/351825406/

(mpubopsl, pacno3Hatomue Anbda-, berta- u apyrue BoNHBI, W3IIydaeMble MO3TOM), KOTOpHIE
MO3BOJISIIOT MOHUTOPUTH COCTOSIHUE YEJIOBEKa W JaBaTh PEKOMEHJALUH 1O 00pasy >KHU3HH,
MIPOJIEMOHCTPUPOBATH JOCTYITHOCTD IIUPOKOTO CIIEKTPa MHCTPYMEHTOB JIJISl €r0 MCCIeA0BaHUs U
M0Ka3aTh, YTO OHH B CHJIAX BIIUATH 1A pa3BUTHE OOIIECTBA M OKPYKAIOLICH CpeIbI.

3ansatuss o nporpamme «FOHBIM HEHPOMOJEIHNCT» CIIOCOOCTBYIOT OCBOEHHUIO JAETbMU
LIKOJIBHOTO BO3pPacTa HOBBIX TEXHOJIOIMH B3aMMOJEHCTBUS IOCPEICTBOM UYE€IOBEKO-MAIIMHHBIX
untepdeiicoB. Ilporpamma mnoctpoeHa TakuM oOpa3oM, 4TOObI pa3BUBaTh B ydallUXci HE
TOJBKO TPO(ecCHOHAIbHBIE KOMIIETEHIIMH, HO W YMEHHUS CTPOUTH B3aWMOOTHOUICHUS B
KOMaHJle, HaXOJUTh HECTaHJapTHBIE CHOCOOBI pElICHUs BO3HHUKAIOUIMX 33aJay, MPEICTaBIsATh
pe3yabTaThl CBOEH PabOThHI OKPYKAIOLIUM.

Jliia ycniemHoi pa3paboTKy MPOEKTOB yyaliuecs 00beUHSIIOTCS B KOMaHAbl M Ha pealIbHbIX
KU3HEHHBIX  MpPUMEpax  OCBAaMBAIOT  HOBbIE  JUCHUIUIMHBI -  HEUPOICUXOJIOTHIO,
HEHpO(DU3NOJIOTHIO, TMPOTrPAMMHUPOBAHHE MHUKPOKOHTPOJIJIEPOB, OCHOBBI CXEMOTEXHUKH,
MIPOEKTUPOBAHMS U MOJIETTUPOBAHUS.

OOpazoBatenbHass MporpaMMa cofepKuT 3 wmonyns. OpraHuzanmuss ¥ OCYIIECTBICHUE
y4eOHOTO TpoIecca, MOCTPOSHHOTO 10 NPUHIMITY «IOTPYKEHHS», CAMOCTOSTEIBHONW PadOThI
ydanierocs, noBbimeHue 3GeKTUBHOCTH U KauecTBa oOyueHus, GOpMUPOBaHNE YHUBEPCATIHLHO-
poheCCHOHATTLHBIX KOMIIETECHITHH.

Heap yueOHOro Kypca: CO3JaHHME YCIOBUIM [JS Pa3BUTHS HHXKEHEPHO-TEXHUYECKUX
CIOCOOHOCTEH OOyJarommxcsi Yepe3 U3ydeHHE HEHPOTEXHOJIOTUH, MPOrpaMMHPOBAHUS,
ANEKTPOHUKHU.

3agaumn y4yeOHOro Kypca:

® O03HAKOMHUTH C UCTOPUEU PA3BUTHUS OTCUECTBEHHOW W MUPOBOW TEXHHUKH, €€ CO3HATENSAX,
0 pa3JIMYHbIX HANPABIECHUSIX U3YYCHUS HEHPOTEXHOJIOT Ui, TPOrPaMMUPOBAHHS,;

e (hopmHpOBaTH ENOCTHYIO HAYYHYIO KAPTUHY MUPA;

e 00yu4arb 3¢ pekTUBHON paboTe ¢ TEXHUYECKOU JTUTEPaTypOil, UHTEPHET-UCTOYHUKAMU;

® O03HAaKOMHUTH C OCHOBHBIMH MPUHIIUIIAMH paOOThl HEHPOKOMIBIOTEPHBIX UHTEP(HENCOB;

e (opmupoBaTh npeAcTaBieHUs 00 OCHOBAX 3JIEKTPOHUKU;

e 00y4aTb OCHOBaM IIPOIPaMMHPOBAHUS;

e (GopMHUpPOBATH HABBIKH NMPOEKTHOM ACATEIHHOCTU U PAOOTHI B KOMAHJIE.

MecTo y4yeOHOro Kypca B ILUIaHe BHeYpOuHOil aesiteJibHOCTH MAQY rumuasus Ne 10
umenn A.E. BoukuHa: y4eOHBIH Kypc TpeaHasHadeH aius oOyuarommxcs /—10x kiaccos;
paccunTaH Ha 1 4ac B HEIEMIO B KXKIOM KJlacce.

7-10 kixacenl

KoanuyecTBo 4acoB B HeIeII0 2

Kosun4yecTBO 4acoB B roj 70

@®opMbl IPOBEICHNUS 3aHATHI Y4eOHOI0 Kypca:

[IporpamMma BkItOUaeT B c€0sl JICKITMOHHBIE U TPAKTUYECKHUE 3aHSITHS.

Jns peanuzaiuu 1eyie v 3a/1ad JaHHOTO Kypca MPEaonaraeTcsi UCoJb30BaTh CIECAYIOIINE
(GOpMBI 3aHSTHIA: YPOKH, CEMHUHAPHI, JTA0OPATOPHO-TIPAKTUYECKUE 3aHITHUS, CAMOCTOSTEIbHAs
pabota 00yd4aromuxcs, KOHCYJIbTallMH, 3a4yeT. Ha 3aHsATHSAX NPUMEHSIOTCS TPYNIOBBIE H
WHIUBUAYaIbHBIE (OpMBI pPabOTHI: TMOCTAHOBKA pPEIIEHUS U OOCYXJACHHE peIIeHHs 3aauu,
moAOOp M COCTaBIIEHUE 3a/1auu Ha TeMY, paboTa HaJl MHIUBUYAIbHBIM U TPYIIOBBIM MPOEKTOM.
[Ipennonaraercs Take BBINOJHEHUE JOMAIIHUX 33 IaHUM.

®opMbI NOABEIEHUS UTOTOB Peain3alu MPOrpaMMbl

CrocoObl  KOHTPOJISI OCBOCHHUS MPOTPAMMBL: TEKYIIHMH KOHTPOIb, MPOMEKYTOUHYIO
aTTECTAITUIO U UTOTOBBI KOHTPOJIb 00YJarOIHUXCsl.



Texymuii KOHTPOJIb HaNpaBJIeH HAa U3y4YEHHE TEKYILEro YPOBHS 3HAHUN OOydYaroLIUXCs, UX
IIPAaKTUYECKUX YMEHHMM M HABBIKOB 10 MTOraM OTHAEIBHBIM TeM M 3aHATHU. [Ipomexyrounas
aTTecTalys MPOBOAUTCS B OpME TECTUPOBAHUS MM KOHTPOJIBHOIO cpe3a. TeKyluil KOHTPOJIb
U MIPOMEXYTOYHAsI aTTECTAIMs MPOXOIAT BO BpeMsi y4eOHBIX 3aHATUH. B mpouecce oOydenus
UCIOJb3yeTCsl CIeAylollas CUCTeMa IoKas3aTejed (OLIEHUMBAHMs) YCBOEHMsI IPOrpaMMbl
00yJaroIMMUCS: HU3KUWA, CpPeIHUNl W BBICOKHMHA. [IpM HTOrOBOM KOHTpOJIE YUMUTHIBAIOTCS
pe3yabTaThl, MpPEACTaBIECHHbIE OOydYalOUIMMCA HAa MTOrOBOM 3aHATUHM B BUJAE 3allUTHI
IPYIIIOBOTO IIPOEKTA.

VYcnenHoe BBIIOJHEHHE BCEX MPAKTUYECKUX 3a/1a4, J1a00paTOpPHbBIX paboT, pelieHue KeicoB
U TIOCIIEIYIOMIas 3allUTa COOCTBEHHOTO PEaIM30BAHHOIO IIPOEKTa CBUJCTENBCTBYET 00 ypOBHE
OCBOEHUS IIPOIPAaMMBI, COOTBETCTBYIOILEM IUIAHUPYEMBIM PE3YJIbTATAM.

3aluThl IPOEKTOB SBJISAIOTCS OTKPHITBIMU U MPOBOJISATCS C IPUTJIAILIEHUEM IKCIIEPTOB.

Conep:xanue yueOHOro Kypca

Moayasb 1. Arduino 1/ HAYMHAKOIIUX

Monynp paccuutad Ha 34 daca. 3aHsaTUsl OpoOBOAATCA B (opMare norpykeHus (8 nHei
3aHATUH 110 4 Jaca).

3ansTHs npoBojsATcs nmo Mmarepuanam caiita All-Arduino.ru. 3meck coOpaHbl ypoKH M0
Arduino mis HaunHaromwx. [ToyTn Bce YpOKH COIEpiKaTh BUACO Ul HATIISAHOTO MONTYYCHUSI
nHpOpMAIINH, a TAK)KE TEKCTOBYIO MHTEPIIPETAINIO, CCHUIKA HAa HEOOXOIUMBIE KOMIIOHEHTHI U
apXxHB C UCXOTHUKaMHM ypoka. Tak o0ydarouuiics cMOXKeT He TOJIbKO MOCMOTPETh M MOCIIYLIATh
YpOK, HO M 0e3 Tpyla MOBTOPUTH €ro Ui NMPUOOPETEeHUs] MPAKTUYECKUMX HaBBIKOB. llocie
MPOXOKJICHHS Kypca 00yJaroLUiicsl CMOXKET peaan30BaTh MPOEKTHI JIIOOOH CIOKHOCTH.

[IpomexxyTouHasi arrectanus TPOBOIUTCS B (OpME TECTHPOBAHUS WM KOHTPOJIBHOTO
cpesa. [lns peanuzanuu MOAyIsl HEOOX0AUMO 6 cTapTOBBIX HAO0OpoB Arduino Ui HAYNHAOIIUX.

Mony.b 2. OcHOBBI HEHPOTEXHOJIOTHH

Monynp paccuutaH Ha 34 daca. 3aHsaTus TpoBoAATca B (¢opmare morpykeHus (8 aHei
3aHTHI 110 4 Yaca).

Monynb TO3HAKOMHUT OOY4YarOIIMXCSl C OCHOBAMHU HEHPOTEXHOJIOTH, Yepe3 MPaKTHUECKYIO
paboty ¢ mpubopami, yIaBIMBAIOIIMMH OMOCHTHAJIBI YEIOBEYECKOTOo Tellda U CIIOCOOHBIMU
oOpabaThiBaTh U TPaHCPOPMUPOBATH MOJYUEHHBIE JAHHBIE B MH(OpPMAIUIO TS TadbHEUIIEro
UCroib30BaHusA. [l peanuzanuu  MOAyns HEOOXOAUM  HaOOP-KOHCTPYKTOp  «FOHBIN
HelipomozenucT» BiTronics Lab, mo3Bonstonuii CYUTHIBATh U BU3YAJTU3UPOBATH OMOCHTHAJIBI
4ell0oBEKa  IOCPEJACTBOM  3JIEKTPOMUOTPAMMBI, 3JIEKTPOdHIIE(PATIOrpaMMBl, KOXHO-
raJlbBAHUYECKON peakluu IMynbca, Onarojgaps 3TOMY y OOy4aroluuxcs €CTh BO3MOXKHOCTh
3aHUMAaTbCs MPOEKTHOM paboTOM B 00J1aCTH MEIULIUHBI M HHKEHEPHH.

3aHATHS TPOBOAATCS MO MaTepuansaM KypCOB TIOBBIIIEHUS KBaTU(PUKAIUU «ACHEKTHI
HEHPOTEXHOIOTUUI U OCHOBBI MPOEKTHPOBaHUsI OnoHelponHTepdericoB» oT PoHa pa3BUTHS
Pu3TeX-1IKOII.

Moayas 3. [ToryyeHue u 06padoTKa GMOCUTHAIOB

Monyne paccuntan Ha 35 waca. 3aHsaTus mpoBoAsTcs B (opmare morpyxkenus (8 mHe
3aHATHH 10 4 Yaca).

B pamkax TpeTbero mMoayis oOydaroIluecsl pemarT Kelchl Mo MOJy4YeHHI0 U 00paboTke
ouocurnanoB. OOydaromiyecss HCCIENYIOT: KaK HM3MEHSETCS W BOCCTAHABIMBAETCS dYacToTa
CepICYHBIX COKpalleHWd Tpu (PU3UYECKOW Harpy3ke, KakKhue U3MEHEHUS B KOXHO-
raJlbBAHUYECKON pPeaKIy BICUET U3MEHEHHE pexuMa AbIXxaHus (TayOuHa U 4acTOTa JIbIXaHus);
KaK HM3MCHACTCA BUI BHGKTpOBHLIe(baJIOFpaMMLI B 3aTBUIOYHBIX OTBCACHUAX IMPU 3aKPLITBIX U
OTKPBITHIX I71a3axX U T.J.



B teuenue nepuona oOydeHus ywammecs paspadarbiBaror MHIMBUAYyanbHBIN npoekT. Ha
MOCIEAHEM 3aHSTHH OHU TIPEACTABISAIOT pPe3yJabTaThl padOThl HaJ MPOCKTOM B BHIE
Mpe3eHTAllMM U JIEMOHCTpalK (YHKIHMOHAIBHBIX BO3MOKHOCTEH MOJYYUBIIETOCS PEIICHUS.
OH MOXeT TpPeACTaBIATh CO00N KOMIBIOTEPHYIO MPOTpamMMmy, IPOrpaMMHO-aINIapaTHBIN
KOMIUIEKC, KOHCTPYKTOPCKOE peIIeHHE, METOJ, TEXHOJIOTHIO, a TaKKe HCCIIe0BATEIbCKYIO
paboty. Ha nmoknan otBoautcs 5-7 MUHYT. B KOHIIE TOKJIa/1a KaKI0W TPYIIIBI YWIEHB KOMHCCHH
U BCE JKEJarollie MOTYT 33/1aBaTh BOMPOCH! 0 (YHKIIMOHAJIE PELICHUS U MOPSAIKE €ro CO3/1aHusl.
[Tocne Bcex TOKIAA0B KOMUCCHUSI TPHHUMAET PEIIEHUE O COOTBETCTBUU/HECOOTBETCTBUU YPOBHS
pEe3yNbTaTOB M OTMEYAeT OCOOBbIE€ MPOEKTHI, PEKOMEHIYIOT Y4acThe BO BCEPOCCHMCKHX
KOHKYpCax M OJUMITHAaX:

Ilnanupyemblie pe3yJibTaThl OCBOEHUS] Y4eOHOI0 Kypca

JIMUHOCTHBIE pe3vJabTaThbI:

¢ c(hOpPMUPOBAHHOCTh MO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH yuaIuxcs;

® CaMOCTOSITEJIBHOCTbh B IPUOOPETEHUH HOBBIX 3HAHUU U MPAKTUYECKUX YMEHMUIL;

e npuoOpeTeHHe YMEHHsS CTaBUTh Mepea Cco0Oil TO3HaBaTEeNbHBIC LENH, BBIIBUTATH
TUIIOTE3bI, IOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUSI.

e camopeaH3aIys JINYHOCTH, CAMOIIPE3CHTANUS PE3yIbTaTa JIesTeIbHOCTH.

MeranpeaMerHbie
ITo uroram oOyuaromnuecs: OyayT 3HATH:
TEXHHUKY 0€30I1aCHOCTH U TpeOOBaHUs, MPEAbsIBISIEMbIE K OPTaHU3allui padovyero MecTa;
TEPMHUHOJIOTHIO HEHPOMOIETUPOBAHMUS;
000py/10BaHUE U UHCTPYMEHTHI, UCIIOJIb3yeMbI€ B 001aCTH HEHPOTEXHOJIOTHIA;
OCHOBHBIE c(hepbl IPUMEHEHUS HEHPOTEXHOJIOTHIA;
OCHOBHBIE HaIIPaBJICHUS Pa3BUTHUS HEMPOTEXHOJIOTHIA;
OCHOBHBIE ITPUHLIUIIBI PAOOTHI HEHPOKOMITBIOTEPHBIX MHTEP(DENCOB;
OCHOBHBIE TPUHLIUIIBI PAOOTHI AJIEKTPOHHBIX CXEM U CUCTEM YIPaBJIEHUS 00bEKTaMU;

® OCHOBBI IEKTPOHUKU U IPOrPaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB JUISl PELIECHUS 3a1ad
13 00J1aCTH HEUPOTEXHOJIOTUH;

® OCHOBBI POOOTOTEXHUKHM M YIpPaBJIEHUS POOOTaMM C MOMOILBIO HEHpouHTEep(encoB U
JIaTYUKOB OMOCUTHAJIOB,;

OyIyT yMETb:

® [I0JIb30BaTbC HMHCTPYMEHTaMH U OOOpPYJOBaHHMEM, HCHOJIb3YEMbIMU B 00JaCTH
HEHPOMOIETUPOBAHUS;

® IPaMOTHO UCIOJIb30BaTh TEXHUYECKHE TEPMUHBIL;

® COCTaBJISATh MPOCTHIE IPOrPaMMBI [Tl pEIICHUS 3a/1a4 U3 00JIaCTH HEHPOTEXHOIOTUIA;

® YUTaTh TEXHUYECKUE PUCYHKHU, ICKU3bI, YEPTEHKH, CXEMBI;

® KOHCTPYUPOBATh MPOCTEHIINE 3JIEKTPOHHBIE CXEMBbI, UCIOJB3YIOUINEe HHTEpPEc «MO3T-
KOMIIBIOTEPY;

e pa3pabaTheIBaTh MPOCTEUIINE CUCTEMBI C UCIIOJIb30BAHUEM IJIEKTPOHHBIX KOMIIOHEHTOB U
HEHPOKOMITBIOTEPHBIX UHTEP(EICOB.




TemaTu4eckoe IJIAHUPOBAHKE

Monayas 1

Ne
pa3iena

HaumenoBanme pa3jaena

KoauuecTBO
4acoB

0P

1

BBEJIEHHME. B 3ToM ypoke Mbl y3HaeM, 4TO
takoe Arduino. 13 vero cocrout miardopma
apaynHo. Yto HeoOX0IuMO Il TOTO, YTO OBl
HAyYaTh CBOE 3HAKOMCTBO C apAYHHO.

2

https://all-arduino.ru/

KAK VYCTPOEHA IINIIATA APAYHHO.

3HakoMcTBO ¢ MHpoMm Arduino, mIaTa
Arduino Uno.

[TEPBBIE IHAI'U. B »ToM ypoke Mmbl
y3HaeM: KakK [OAKIIOYMTb apIynHO K
KOMIIBIOTEPY, KaK 3arpy3uTh IPOILIUBKY Ha
MHUKPOKOHTPOJLIED.

MAKETHAS IIJIATA BREADBOARD. B
9TOM YPOKE pAacCKasplBacTcsd O TOM, YTO
Takoe OecriacyHble MAKETHbIE IUIAThl U JUIS
4ero OHU MCIOJIb3YIOTCS.

KHOIIKH, MM, ®YHKIIMNA. B stom
YPOKE€ Mbl y3HA€M: KaK MOAKIIOYUTH KHOMKY
K apIyuHo, Kak IIOJaBUTh Jpebe3r
KOHTaKTOB, Kak B IHpOIIMBKE 00padoTaTh
Ha)XaTUe Ha KHOIKY, Kak nociuars [HIHNM
CHUTHAJI, KaK CO3/IaTh CBOIO (DYHKIIHIO.

JPEBE3I' KOHTAKTOB. B stom ypoxke
Mbl TIOTOBOPUM O TOM: YTO Takoe Jpede3r
KOHTAKTOB, [TOYEMY OH MOSIBIIICTCS U KaK OT
Hero n30aBuUTCS.

OCHOBbBI CXEMOTEXHHUKHN. B stom
YpOK€ MBI TMOrOBOpUM 00  OCHOBax
CXEMOTEXHHUKH, MPUMEHUTETbHO K Arduino.
W nayneMm, KOHEUYHO Ke, ¢ 3akoHa OMa, Tak
KaK 9TO OCHOBA BCEH CXEMOTEXHUKHU.

AHAJIOTI'OBBIE BXO/Ibl. B stom ypoxe
MBI TIOTOBOPHUM OO0 aHAJIOTOBBIX BXOZIax
Arduino. AHaNOroBble NHUHBI H3MEPSAIOT
HaNpsDKEHHE TMOCTYMAIOUIEr0 CUTHaja C
toyHocThi0 A0 0,005 Bosbr. bnaromaps
ITOMY MBI MOKEM MOJIKIII0YATh
pa3zHooOpa3Hble JATYUKU U PE3UCTOPBI.

MOTOPBI U TPAH3UCTOPEBI. Ceroaus
MBI  TIOTOBOPMM O  TpaH3UCTOpaxX U
MOJKIIIOUeHUU Harpy3ku K Arduino. Cama
ApaynHO HE MOXET BBIJATh HAMPSKEHUE
BBIIE 5 BOABT U TOK Ooibire 40 MA ¢
OJHOIO ITHHA.

10

SERIAL 1 PROCESSING. B stom ypoxke
MBI OyneM roBoputh o Serial mHTepdeiice



https://all-arduino.ru/urok-1-vvedenie/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-3-pervye-shagi/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-4-maketnaya-plata-breadboard/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-5-knopki-shim-funktsii/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-6-drebezg-kontaktov/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-7-osnovy-shemotehniki/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-8-analogovye-vhody/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-9-motory-i-tranzistory/
https://all-arduino.ru/arduino-dlya-nachinayushhih-urok-10-serial-i-processing/

cBsi3u Arduino. Mbl yxe HCHOTIB30BAU ATOT
uHTepdeiic B MNPONIIBIX ypoOKax, KOTaa
BBIBOJMJIM 3HAYCHUS C JIATYMKOB HA JKpaH
KOMITBIOTEpA.

11

VUHTEP®ENC 12C. B 3ToM ypoke Mbl
no3Hakomumcs ¢ muHou 12C. 12C 310 muHa
CBSI3U, MCHOJIb3yIomIas Bcero ase auHuu. C
moMoIb0 3TOoro  uHTepderica Arduino
MOKET TO JABYM NpOBOAaM OOMEHHBATHCS
JAHHBIMU CO MHO>KECTBOM YCTPOMCTB.

12

MHTEP®ENC SPI. B 1aHHOM Yypoke
paccmotpum  SPI  wmHTepdeiic.  JlaHHBIHA
cnocob cBs3u cxox ¢ [2C, paccMOTpeHHOM B
npouuiom ypoke. SPI - »st0o dopmar
[IOCJIEZIOBATEIbHON MEepeJaud JaHHBIX OT
Benymero ycrtpoiictBa (master) K BeIOMbIM
(slave).

13

BECITPOBO/JIHAS CBA3b. B stom ypoke
Mbl IIOTOBOPUM O OECHpOBOAHON CBS3H
MeXIy AByMs matamMu Arduino. 9To MokeT
OBITH OYEHB I0JIE3HO IS Meperiadl KOMaH]

C OJTHOM apAyHHO Ha JIPYTYIO,

14

I[TPEPBIBAHH . B sTtom ypoke Mbl
IIOTOBOPUM O IpepbiBaHUAX. Kak MOHATHO U3
Ha3BaHWs, TpEPhIBAHWE OTO  COOBITHE,
KOTOpPOE€ TPUOCTAHABIUBAECT BbIMOJIHEHUE
TeKYIIUX 3a7a4 W IepefaeT YIpaBJIeHHE
o0paboTunky mnpepbiBaHua. OOpaboTUMK
IPEPHIBAHMS - 3TO (DYHKITHSL.

15

SD KAPTA.  Ceroans peub moiier o0
ucnonp3oBanuu SD u micro SD kxapr B
Arduino. Msl pa3bepemcs Kak MOXHO
noakounTs SD kapThl K ApAyuHO, Kak
3aMMChIBATh M CYMTHIBATh HHPOPMALIUIO.

16

[TPOMEXYTOUYHASA ATTECTALIA.

Bcero yacos

35

Mopyasb 2

Ne
pa3jiena

HaumenoBanme pa3jaeina

KoauuectBo
JacoB

0P

1

CemuHap «DJIEKTPUYECTBO B TEJE YEITOBEKA»

1

bitronicslab.com

2

[TpakTuyeckas pabota B rpyrmmax
«Busyanusanus curHansos»

3

3

Cemunap «MBIILIBL. DnekTpruyeckas
AKTMBHOCTb MBIIII[ ¥ CEpALA

[TpakTrueckas pabora B rpymnmnax
«CuntpiBanue OMI'.  DxkcnepuMeHThl ¢
pa3IMYHBIMM ~ MBIIIIAMH U pa3HOU
Harpy3Koum»




S CemuHap «CtpoeHue Mo3ra 1

6 [TpakTrueckas pabora B rpymnmnax 3
«DneKkTpudeckas aKTUBHOCTH Mo3ra.
CuuThiBaHHE DIJIEKTPUYECKOW aKTUBHOCTH
rosioBHoro Mosra (2991"). Ananuz 290

7 CemuHap «CtpoeHue KPOBEHOCHOM 1
CUCTEMBD»

8 KoxHo-ranpBannyeckass peakuus. KoxxHo- 3
raJibBaHUYECKast
peakuwms (KI'P) - neTexrop mxu

9 Cemunap «YenoBeko-ManTnHHBIC 1
uHTepdericel u 006padoTrka curHamoB OMI,

OKI'y

10 [TpaxTrueckas pabora B rpymmax 3
«CUuThIBAHUE aHAJOTOBOIO CHUTHalIa C
ceHcopa. XpaHeHue u o0OpaboTka MaccuBa
JTAHHBIX)

11 [TpaxTrueckas pabora B rpymmax 3
«YenoBeko-MamHAbIE HHTEPDEHCH. PUTMBI
O9I". O6pabotka curnanos DI u D30

12 Cemunap «bOC-TpeHUHIH 1

13 BeInonHeHue mNpakTHUYECKUX 3aJaHui I 6
3aKpEIJICHHS H3YYCHHBIX TEM.

14 I[TPOMEXYTOUHASA ATTECTAIIMA. 5

Bcero yacos 35
Monayas 3

Ne HaumeHnoBaHue pa3aesa KoauuecTBo 0P

pa3jiena 4yacoB

1 Keiic «BpeMsi MbIIIICUHOW peaKIim) 10 bitronicslab.com

2 Keiic «Ilynbc ectb?» 10

3 Keiic «PexnM apIxaHus 10

4 Hccnenosanme, KaK H3MEHSIETCS n 10
BOCCTAHABIIMBACTCS ~ 9acTOTa  CEPJCYHBIX
COKpaIllleHU# npu HU3HUYECKON Harpy3Ke

5 UccnenoBanne, Kakue U3MEHEHHUS B KOXKHO- 10
TaJIbBAHUYECKON peakly BIEYET U3MEHEHHE
pexxuMa JapIxaHus (ToyOMHa M YacToTa
JIBIX AHH S )

6 HUccrnenoBanne, Kak  U3MEHICTCS  BHJ 10
JNeKTpodHIepaTorpaMMbl B 3aTBUIOYHBIX
OTBEJICHUSAX TIPU 3aKPBITBIX M OTKPBITHIX
ria3zax

7 Pabota Haj MHIUBUIYaTHHBIM TPOEKTOM 10

Bcero uacon 70




