Paboyas nporpamMma Kypca BHEYPOYHOH AeATEIbLHOCTH
«HOHBIH MHKEHEP»
a4 7-10 kiaccoB
IHosicHuTeIbHAS 3aIIUCKA

PabGouast mporpamma JaHHOTO y4eOHOTO Kypca BHEYPOUYHOH JIESTEIbHOCTH pa3padoTaHa B
COOTBETCTBHH C TPEOOBAHHUSIMHU:

. ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 o6OpazoBanuu B Poccuiickoii
Denepauuny;
o OenepanbHoro 3akoHa oT 24.09.2022 Ne 371-®3 «O BHeceHMHM W3MEHEHUU B

@enepanbHblil 3akoH «O0 oOpas3oBanuu B Poccuiickoit @eaepanumn» u crateio 1 denepanbHOro
3akoHa «O0 o0s3aTeIbHBIX TpeboBaHuIX B Poccuiickoit denepanuny;

. [Tpukaza Munnpocsemenusi Poccun ot 31.05.2021 Ne 286 «OO0 yTBepx)aeHUU
(denepanbHOrO0  roCyJapCTBEHHOrO  00pa30BaTEeNIbHOIO  CTaHAapTa  HadalbHOro  OOIIEro
o0pa3oBaHUs;

. [Ipukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «O6 yTBepKIeHHUH
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O 00IIETr0 00pa3oBaHUs»;

. [Ipukaza MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yrBep)aeHUH
(benepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaH1apTa CPEIHEro 00ILero 00pa3oBaHus»;

. [Ipukaza MwunoOpunaykun Poccum ot 19.12.2014 Ne 1598 «OO6 yrBepxaeHUH
(benepanbHOro rocyJJapcTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa Ha4yaJIbHOIO 0011ero 00pa3oBaHus
00yYaroImuXxcs ¢ OrpaHNYECHHBIMI BO3MOKHOCTSIMH 3/I0POBBS»;

. [Ipukaza Munmnpocemenuss Poccun ot 18.05.2023 Ne 372 «O06 yTBepkaeHUU
denepanbHON 00pa30BaTEILHON MPOTrPaMMBI HAYaILHOTO 00IIET0 00pPa30BaAHUSY;

. [Ipukaza Munmnpocemenuss Poccun ot 18.05.2023 Ne 370 «O0 yTBep:kaeHUU
denepanbHON 00pa30BaTEIBLHOM MPOTrPaAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUs;

. ITpukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «O6 yTBepxkaeHUu
(benepaibHON 00pa30BaATEIBHON MTPOTPAMMBI CPETHETO 00IIIEeT0 00Pa30BaAHU;

. ITpukaza Munmnpocsemenus ot 24.11.2022 Ne 1023 «O6 yrBepxaeHHH (enepaabHOi

aJlanTHPOBAaHHOM  00pa30BaTENbHOM MPOrpaMMbl HayaldbHOro 0OLIero oOpa3oBaHUS IS
00yYaroImuxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI»;

. [Ipukaza Munnpocsemenust Poccun ot 24.11.2022 Ne 1025 «OO0 yrBepx aeHUU
¢benepanbHON aAanTUPOBAaHHOM 00pa3oBaTEIHLHON IPOTPaMMbl OCHOBHOT'O 00I1Iero 00pa30BaHus s
00yyaroluXxcsi ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMU 37J0POBBSIY;

. OcHoBHO# 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero oopasoBanust MAOY
rumHazusg Ne 10 umenn A.E. boukuna, yreepkneHHoi npukazom ot 01.09.2023 Ne 02-03-84, B Tom
qucie ¢ y4eToM paboueil mporpaMMbl BOCIIUTaHMUS.

CoBpeMeHHbIE HEWPOTEXHOJOTUU PA3BUBAIOTCA HA CTHIKE HECKOJIBKUX JUCHUIUIMH U
Hay4YHbIX HampaBieHud. B cBA3M ¢ 3TUM NpU NPOEKTHPOBAHUHU JIaHHOM 0O0pazoBaTeIbHOM
MpOrpaMMbl NPUMEHEH KOHBEPI'eHTHBINM MOJXOJ, KOTOPBIA IO3BOJSET HHUBEIUPOBATH T'PAHUIIBI
MEXJy Y4eOHBIMU JUCHUIUIMHAMH U (OPMHUPOBATH Y HIKOJHHUKOB KOMIIETEHIIMH, HEOOXOAUMBIE
JUIS 1IEJIOCTHOTO BOCHPHSTHSI OKpY)KaroIllero mMupa. B yciaoBusiX TaHHOro mojaxoja B Ipoliecce
00y4YeHHs pacCMaTPUBAETCS MEXIUCIHUILIMHAPHOCTh MPEIMETOB, KOTOPbIE MEPECEKAIOTCS MEXIY
coboii. Ilporpamma «tOHBIN HEHpPOMOAENTUCTY» HHTETPUPYET B cebOe OCTHKEHUS HECKOJBKHX
TPaJUIIMOHHBIX HalpaBlIeHUI 00pa30oBaHus, TAKUX KaK: OMOJIOTUS, MaTeMaTHKa, (PU3UKA, aHATOMUS
1 (QU3NOJIOTHS TOJIOBHOTO MO3ra 4eloBeKa, HeWpOoOMOoJIOTHs, HEWPOTEXHOJOTHH. 3aHUMASACh IO
JTAaHHOM mporpamme, oOydJarolyecs MoyydaT 3HAHUS U YMEHMS, KOTOpbIE MO3BOJAT UM MOHATH U
MIPaKTUYECKH UCIIOIb30BaTh HeponHTepdeiich (mpudopsl, pacno3Haroue Anbda-, bera- u qpyrue
BOJIHBI, M3JIy4aeMbleé MO3TOM), KOTOPBIE MO3BOJIIIOT MOHUTOPUTH COCTOSIHHE YellOBeKa U J1aBaTh
peKOMEeHAauuu 10 00pa3y JKU3HH, IPOJEMOHCTPUPOBATH JOCTYIHOCTh IIMPOKOIO CIIEKTpa
WHCTPYMEHTOB JJIsl €r0 MCCIEeIOBaHUS U TI0Ka3aTh, YTO OHHM B CHJIAX BIMATH I1a pa3BUTHE 00IIecTBa
U OKPYXAIOIIEH CpPebl.


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

3anatus no mnporpamme «HOHBIM HEWPOMOJEIUCTY» CHOCOOCTBYIOT OCBOCHHUIO JETbMHU
IIKOJILHOTO BO3pPAcTa HOBBIX TEXHOJOTHH B3aMMOJEHCTBHS IOCPEICTBOM YEJIOBEKO-MAITUHHBIX
unTepdeiicon. IlporpaMma moctpoeHa TakuM o0pa3oM, YTOOBI Pa3BUBATh B YYAIIMXCS HE TOJIBKO
npodeCCHOHATbHBIE KOMIIETCHIIUU, HO U YMEHHS CTPOUTH B3aUMOOTHOIIICHUS B KOMaH/I€, HAXO/UTh
HECTaHIApPTHBIE CIIOCOOBI PEIIeHUS] BOSHUKAIOIINX 33J1a4, PEICTABIATh PE3YJIbTAaThl CBOCH PaOOTHI
OKPYKaIOIIHM.

Jlnst ycnemHoi pa3paboTKU MPOEKTOB yJaliuecss 00beIMHIIOTCS B KOMaH bl U Ha PeabHBIX
KU3HCHHBIX MPHUMEpPax OCBAHMBAIOT HOBBIC TUCIMILIMHBI - HEUPOIICHXOJIOTHIO, HEHPOPH3HOIOTHIO,
POrpaMMHUPOBAHUE  MHKPOKOHTPOJIJICPOB, OCHOBBI ~ CXEMOTEXHHKH, IPOCKTUPOBAHHUS H
MO/JICIIMPOBAHMUSI.

OOpasoBarenbHasi MporpaMMa COAEpKUT 3 Moxyis. OpraHm3anss W OCYIIECTBICHHE
y4eOHOro IMporecca, MOCTPOCHHOTO MO TPUHIMITY «IIOTPYKEHHS», CaMOCTOSITEIbHONH pabOThI
ydamierocsi, moBeieHne 3PPEKTUBHOCTH U KadecTBa 00ydeHHs, (HOPMHPOBAHKE YHHBEPCAIHHO-
poheCCHOHATLHBIX KOMIICTCHITHIA.

Leas y4yeOHOro Kypca: cO3JaHUE YCIOBHHM Ui DPa3BUTUS HWHXKEHEPHO-TEXHUYECKUX
CIOCOOHOCTEH  OOyYarIuXcs Yepe3 M3yYCHHE HEHPOTEXHOJOIHi, IMPOrpaMMHPOBAHUS,
AJIEKTPOHUKH.

3agaumn y4yeOHOro Kypca:

. O3HAaKOMHUTh C HCTOPUEN pPa3BUTUS OTECYECTBEHHOM M MHUPOBOM TEXHHKH, €€
CO3/1aTeNsX, O Pa3JIMYHbIX HAIIPABIECHUAX U3YyUEHUS] HEMPOTEXHOJIOT UM, IPOrPAMMUPOBAHMS;

. (bopMHPOBATH LENOCTHYIO HAYYHYIO KapTUHY MUPA;

. oO0y4yatb 3¢p¢dekTuBHON paboTe ¢ TEXHUYECKOH JIUTEpaTypoil, HHTEPHET-
HUCTOYHUKAMH;

o O3HAKOMUTb C  OCHOBHBIMM  TNPUHIMIAMH  PabOThl  HEWPOKOMIBIOTEPHBIX
uHTEepEiicoB;

. (dbopMHupoBaTh peCTaBICHUS 00 OCHOBAX JICKTPOHUKH;

. o0y4yaTh OCHOBaM IpPOrpaMMHUPOBAHUS;

J (bopMHpPOBaTh HaBBIKM MPOEKTHOM IESTEIBHOCTH U pabOTHI B KOMaHIE.

MecTo yueOHOTro Kypca B IUIaHe BHeYPOuHOii AesTeabHocTH MAOY rumnaszus Ne 10
uMenn A.E. BoukmHa: yueOHBI Kypc npeaHasHaueH Uit oOydarommuxcs /—10x kiaccos;
paccunTaH Ha | 4ac B HE/IEIO B K&KIOM KIIacce.

7-10 kaacenl

Kon4yecTBO 4acoB B HeaeaI0 2

KoandecTBO 4acoB B roj 70

@®opMbl IPOBEICHNUS 3aHATHI Y4eOHOI0 Kypca:

ITporpamma BKIIIO4aeT B ce€0sl ICKIIMOHHBIE U TPAKTHUYECKUE 3aHATHUS.

Jlnst peanuzanyu Lesiel U 3a1a4 JaHHOTO Kypca MPEeIoIaraeTcsl UCIONIb30BaTh CIEAYOIINE
GbopMBl 3aHATUH: YPOKH, CEMHHApHI, Ja0OpAaTOPHO-NPAKTHUYECKUE 3aHATHUS, CAMOCTOSATENbHAs
pabora oOydaromuxcsi, KOHCYJIbTAllUM, 3adeT. Ha 3aHATHSIX TNPUMEHSIOTCS TpPYNIOBBIE U
WHIMBUYyaJIbHBIE (POPMBI pabOTHI: MOCTAHOBKA PELICHUs U 00CYKICHHUE peleHHs 3a1a4H, 10A00p
U COCTaBJE€HHE 3a/Jayd Ha TeMmy, padoTa HaJ HMHAWBHUIYaJbHBIM U TPYMIOBBIM TPOECKTOM.
[Ipeanosnaraercs TakyKe BBIIIOJIHEHUE TOMAIIHUX 3aJaHUH.

O®OPMBI IIOJABEJAEHMA NTOT'OB PEAJIM3ALIMN ITPOT'PAMMBbI

CriocoObl  KOHTPOJII OCBOEHMSI TPOrpaMMbl: TEKYIIMH KOHTPOJb, NPOMEKYTOUHYIO
aTTeCTallMIO0 U UTOTOBBIN KOHTPOJIb O0YUYaIOIIUXCSL.

Texymumii KOHTPOJIb HaNpaBJieH HA U3YYEHUE TEKYIIEr0 YPOBHS 3HAHUH 00y4aromuxcsi, UX
IIPAKTUYECKMX YMEHUH W HABBIKOB II0 MTOTaM OTACIBHBIM TeM M 3aHATHH. IIpomexyrounas
aTTecTalys IPOBOIUTCA B (JOpMe TECTUPOBAHUS MM KOHTPOJIBHOTO cpe3a. Tekymuii KOHTposb U
IIPOMEKYTOUHAs] aTTeCTallus IPOXOMAT BO BpeMs y4yeOHBbIX 3aHATHHA. B mpouecce o0ydeHus



UCTOJB3yeTCsl  CIEAyIolas CUCTeMa TIoKa3zaTesel  (OLEHHMBAHHWS) YCBOGHHS IPOTPAMMBbI
OoOyJaronMuMHUCs: HU3KWH, CpEeIHUHW H BBICOKMUA. [Ipy HWTOTOBOM KOHTpPOJE YYHUTHIBAIOTCS
pe3yabTaThl, MPEACTABICHHbIE 00YYaIONIMMCI Ha UTOTOBOM 3aHSTHUU B BUJE 3aLIUTHI TPYIIIOBOTO
MIPOEKTA.

YcnenrHoe BHIOTHEHNE BCEX MPAKTUUYECKUX 3a/1a4, JIJAOOPATOPHBIX paboT, perieHne KeiHcoB
U TOCJeNyIomas 3aluTa COOCTBEHHOTO PEeali30BaHHOTO IMPOEKTa CBUACTEILCTBYET 00 YpOBHE
OCBOEHUS IPOrPaMMBbl, COOTBETCTBYIOIIEM IIIAHUPYEMBIM PE3yJIbTaTaM.

3amuThl IPOEKTOB SABISIOTCS OTKPHITHIMU U MPOBOJISATCS C MPUTIIAIIEHUEM YKCIIEPTOB.

Copep:xanne y4eOHOro Kypca

Moayasb 1. Arduino 1Jisi HAUHHAKIIHUX

Monynb paccuntan Ha 34 yaca. 3aHATHS TPOBOIATCS B (opmare morpyxeHus (8 mHei
3aHATUH 110 4 Yaca).

3ansTus npoBojsatcs no marepuanam caiita All-Arduino.ru. 3mech coOpanbl ypokH IO
Arduino mis HayuHaromux. [louTH BCe ypOKH COIEpXaTh BHICO Ui HAIIAAHOTO TOTYyYCHHS
nH(pOpMAIINH, a TAKKE TEKCTOBYIO HHTEPIIPETAIIHIO, CCHUTKY HAa HE0OXO0AUMbIE KOMIIOHEHTHI U apXUB
C UCXOJITHUKAaMHU ypoka. Tak o0y4aromuiicss CMOXXET He TOJIbKO TOCMOTPETh U MOCIIYIIATh YPOK, HO U
0e3 Tpy/Aa MOBTOPUTH €ro JIJIsl MPUOOPETEHUs MPaKTUUYECKUX HaBBIKOB. [locne mpoxoxaeHus Kypca
00yJaIOIIUICS CMOXKET PEaTM30BaTh MPOCKTHI JIFOOOH CIIOKHOCTH.

[IpomMexyTouHas aTTecTalus IpOBOAUTCA B (opMe TECTUPOBAHUS WM KOHTPOJILHOTO cpe3a.
Jlnst pean3anuu MOAYJIsE He00X0auMO 6 cTapTOBBIX HA0OPOB Arduino s HAYMHAOIIKX.

Mopayasb 2. OcHOBbI HEHPOTEXHOJIOT Uit

Monynp paccuutad Ha 34 yaca. 3aHATUS NpoBoAaATcA B (dopmare norpyxeHus (8 nHen
3aHATUH 110 4 Jaca).

Monysib HO3HAKOMHUT OOY4YarOLIMXCsl ¢ OCHOBaMHU HEHMPOTEXHOJIOTUH, Yepe3 MPAKTUUYECKYIO
paboty ¢ mnpubopamu, YIaBIMBAIOMIMMU OHOCHUTHANIBI YEJIOBEYECKOTO Tejla U CIIOCOOHBIMU
oOpabaTbiBaTh W TpaHC(HOPMHUPOBATH MOJYYCHHBIE JaHHbIE B HWH(OPMAIMIO ISl JAIbHEHIIero
ucrnoib3oBanus. Mg peanusanMu  Moayls  HeoOXoquM — HaOop-KOHCTpYKTOp  «HOHBINM
Helipomozienrct» BiTronics Lab, mo3Bonsiomuii CYUTHIBATE W BHU3YaJIHU3UPOBATH OMOCHUTHAIIBI
YeJIOBEKa MOCPEJICTBOM 3JIEKTPOMHUOIPAMMBI, 3JIEKTPOIHIE(DATOrpaMMBbl, KOKHO-TalbBAaHUYECKOM
peakuuu mynbca, Omarogaps 3TOMy y OOy4YaroIIMXCSl €CThb BO3MOXKHOCTh 3aHMMATbCS IMPOEKTHOM
paboToii B 00671aCTH METUIIMHBI U HH)KEHEPUU.

3aHATUS TPOBOIATCS TIO MaTephalaM KypCOB TIOBBIMICHHS KBaTH(DUKAIUU «ACHEKTHI
HEHPOTEXHONOTUUI U OCHOBBI NPOEKTUPOBaHMs OuoHeWpouHTepdeiicoBy oT PoHAa pa3BUTHUSA
Ou3TEX-IIKOM.

Mopayas 3. Iloryyenue u 00padoTka OMOCUTHATIOB

Monynp paccuutaH Ha 35 4aca. 3aHATUS OpoBoAATCA B (dopMmare morpyxeHus (8 mHel
3aHTHI 110 4 Yaca).

B pamkax Tperbero Moayissi 0OydaroIiuecs pelarT KEHChl MO MOJy4eHHI0 U o0paboTke
O6uocurHanoB. OOydaroluecs HCCIEAYIOT: KaK HW3MEHSeTCs W BOCCTaHABIMBACTCA YacToTa
CepACUYHBIX COKpAIICHUH MpH (QU3NIECKON Harpy3Ke; Kakhue U3MEHEHHS B KOXXHO-TaTbBaHHYECKON
peakiMy BIeU€T U3MEHEHUE peKruMa JIbIXaHus (ITyOMHA U 4acTOTa JbIXaHUs ); KaK U3MEHSETCS BU]L
AJIEKTPOdHIIE(DaTOrpaMMBbI B 3aTBUIOYHBIX OTBEACHUSX MPH 3aKPHITHIX M OTKPHITHIX TJa3ax U T.1.

B Teuenne nepuona oOyueHus ywamuecs paspadarsiBaoT MHnuBuayansHblii npoekt. Ha
MOCJIEIHEM 3aHSATUU OHU IPE/ICTABISAIOT Pe3yabTaThl pabOThl HAJl IPOEKTOM B BUJE MPE3EHTALUU U
JeMOHCTpalMy  (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH MoOJy4yMBHIErocst pemeHus. OH  MOXer
MPEICTaBIATh COOOH KOMIBIOTEPHYIO IPOrpaMMy, IPOrPaMMHO-ANIapaTHBIA  KOMIUIEKC,
KOHCTPYKTOPCKOE pelIeHHe, METO/I, TEXHOJIOTHIO, a TAK)KE HUCCIIeI0BaTeIbCcKyto paboty. Ha nokman
OTBOAUTCA 5-7 MUHYT. B KOHIIE TOKIaa KaKI0M TPYIIIbl WICHBl KOMUCCHUHU U BCE KEJTAIOIINE MOTYT
3aJaBaTh BONPOCHI O (PYHKLMOHAJE pelIeHus U mopsjake ero co3fanus. Ilocie Bcex NOKIIan0B
KOMUCCHS TPUHUMAET PEIIeHrEe O COOTBETCTBUH/HECOOTBETCTBUM YPOBHS PE3Yy/IbTaTOB U OTMEUYAET
0c00bIe TPOCKTHI, PEKOMEH/IYIOT y4acTHE BO BCEPOCCUHCKUX KOHKYpCAaX M OJIMMIIHNAIAX:

Ilnanupyemblie pe3yJibTaThbl 0CBOEHHUS Y4eOHOT0 Kypca

ITo utoram oOyuarormuecs



JIMYHOCTHBIE:

J c(OpMHPOBAHHOCTH NTO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH yJaIuxcs;

J CaMOCTOSITEJIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUH U MPAKTUUECKUX YMEHU;

J IpUOOpETEeHNEe yMEHUs CTaBUTh Iepesl cOOOH IMO3HaBaTENbHbIE 1I€JU, BbIJBUIATh
THIIOTE3BI, I0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHHUSL.

J camopealin3alysi JUYHOCTH, CAMOIIPE3EHTALUs PE3YIbTaTa JESITENIbHOCTH.

MeranpeamMerHbie

[To uroram oby4aromuecs OyayT 3HATH:

J TEXHUKY O€30MacHOCTH U TpeOOBaHUS, MPEIbIBIIEMbIe K OpraHU3aluN paboyero
MECTa;

J TEPMHUHOJIOTUIO HEHPOMOIEIUPOBAHMS;

J 000pyI0BaHUE U UHCTPYMEHTHI, UCIIOIb3yEeMbIE B 00JIACTH HEHPOTEXHOIOTHUIA;

. OCHOBHBIE c(hepbl MPUMEHEHUSI HEUPOTEXHOJIOTHIA;

. OCHOBHBIE HaIIPaBJICHUS PAa3BUTHUS HEHPOTEXHOJIOTHA;

J OCHOBHBIE IIPHHIIUITBI PA0OTHI HEHPOKOMITBIOTEPHBIX HHTEP(ENCOB;

J OCHOBHBIE IPUHLIUIIBI PA0OTHI JIEKTPOHHBIX CXEM U CUCTEM YIIpaBIeHUsI 00bEKTaMU;

J OCHOBBI 3JIEKTPOHUKHM U IPOrPaMMHUPOBAHUS MHUKPOKOHTPOJIEPOB I PEIIECHUs
3aJ1a4 U3 00JIaCTH HEMPOTEXHOJIOTUH;

J OCHOBBI pOOOTOTEXHHKH U YIPABJICHUS pOOOTaMHU C TOMOIIBI0 HEUPOUHTEPPEIHCOB
JaTYMKOB OMOCUTHAJIOB;

OyIyT yMeTh:

J MOJIb30BATbCs. WHCTPYMEHTAMH W OOOpPYIOBAHUEM, HCIIOJIB3YEeMBIMH B OOJIACTH
HEHPOMOJIETTUPOBAHUS;

o I'PaMOTHO UCIOJIb30BaTh TEXHUYECKUE TEPMUHBL;

o COCTABJIATH MIPOCTHIE IPOTPaAMMBI JJIs peLlIeHHs 3a1a4 U3 00JIaCTH HEUPOTEXHOJIOTHA;

o YUTATh TEXHUYECKNE PUCYHKH, SCKU3bI, YEPTEKH, CXEMBI;

o KOHCTPYUPOBaTh MPOCTEHIINE 3JIEKTPOHHBIE CXEMBbI, HMCIOJb3YIOIIue HHTepdeiic

«MO3T-KOMIIBIOTEPY;

paspabarbiBaTh MPOCTEHUINE CHUCTEMbI C HCIOJIb30BAaHUEM 3JIEKTPOHHBIX KOMIIOHEHTOB U
HEHPOKOMITBIOTEPHBIX UHTEP(HENCOB;

TemaTuyeckoe NIaHUPOBaHUE

MOJVJIb 1

Ne HanmenoBanue pasaeia KonuyectBo 30P

pasjaena 4acoB

1 BBEJIEHUE. B stom ypoke Msl | 2 https://all-arduino.ru/

y3HaeM, 4to Takoe Arduino. U3 uero
cocTouT maatdopma apayuHo. Urto
HEOOXOJMMO JJIsI TOTr0, 4YTO OBl
Ha4yaTh CBOE 3HAKOMCTBO C apJIyHHO.
2 KAK YCTPOEHA ITJIATA | 2
APJIYMHO. 3HaKoMCTBO ¢ MUPOM
Arduino, mrara Arduino Uno.

3 I[IEPBBIE IIATHU. B stom ypoke | 2
MBI  y3HAaeM: KaK TOJIKITFOUYUTh
apIyuHO K KOMIIBIOTEpY, Kak

3arpys3uTh MPOLINBKY Ha
MHUKPOKOHTPOJLIED.
4 MAKETHAZ ITJIATA | 2

BREADBOARD. B stom ypoke
paccka3bplBaeTCsi O TOM, YTO TaKOe



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-4-maketnaya-plata-breadboard/

OccriacuHbIe MaKETHBIC IIATHI U JJIA
4Cro OHU HMCIIOJIB3YIOTCH.

KHOIIKHY, IIUM, ®YHKIUU. B
3TOM ypOKE€ MBI y3HaeM: Kak
MNOAKIOYHUTL KHOIKY K apAyWHO,
KaK TOJAaBUTh JIpede3r KOHTAKTOB,
Kak B IpommBKe 00paboraTh
HaKaTWe Ha KHONKY, KaK IIOCIATh
MM curHam, Kak co3gaTh CBOIO

GbyHKIHIO.

JPEBE3I' KOHTAKTOB. B stom
YpOKE€ MBI HOTOBOPHM O TOM: YTO
Takoe Jpe0de3r KOHTAaKTOB, MOYEMY
OH TIOSBIAETCS W Kak OT HEro
n30aBUTCH.

OCHOBbI CXEMOTEXHHKH. B
3TOM YPOKE Mbl IOrOBOPUM 00
OCHOBax CXEMOTEXHUKH,
npuMeHuTeabHO K Arduino. U
Ha4yHEM, KOHEUHO XK€, ¢ 3aKkoHa OMa,
Tak Kak 3TO OCHOBa  BCeH
CXEMOTEXHHUKH.

AHAJIOI'OBBIE BXOJIbI. B stom
ypoKe MBI ITOrOBOPUM 00
aHAJIOTOBBIX ~ BXomax  Arduino.
AHAJIOTOBBIE ~ TIUHBI  U3MEPSIOT
HaIpsHDKEHNE MOCTYTIAIOIIETO
curHala ¢ TtouHocTthio yo 0,005
BOJIBT. brarogapst 5ToMy Mbl MOXKEM
MOAKIIOYATh pa3HooOpa3HbIe
JATYNKU U PE3UCTOPHI.

MOTOPBI M TPAH3UCTOPBIL
CerogHss  Mbl  MOTOBOPHUM O
TPaH3UCTOpaX W  TOAKIIOYEHHUN
Harpy3ku K Arduino. Cama ApaynHo
HE MOXET BBIIATh HANPSIKEHUE
BBIIIE 5 BOJIBT M TOK Ooubie 40 MA
C OJJHOTO IHHA.

10

SERIAL 1 PROCESSING. B astom
ypoKe MbI OyJeM roBopuTh 0 Serial
untepdeiice cBszu Arduino. Msl
y’K€ UCIOJIb30BAJIHN 3TOT UHTEpdeiic
B MPONUIBIX  YpOKax, Korma
BBIBOJIMJIM 3HAUEHUS C JATYMKOB Ha
9KpaH KOMITBIOTEPA.

11

MHTEP®ENC 12C. B sTom ypoke
MbI TO3Hakomumcsi ¢ muHou 12C.
12C 3TO IIMHA CBSI3H,
WCIIONB3YIOIask BCEro aBe JIMHUU. C
MOMOINBI0  3TOrO0  WHTepdeiica
Arduino MOeT 1Mo JByM NpOBOJaM
00MEHUBAThLCS JTAHHBIMU co
MHOKECTBOM YCTPOWCTB.



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/

12

WHTEP®ENC SPI. B nanHOM
ypoke paccmotpuM SPI nnTepdeiic.
JlauHbIi crioco6 cBsa3u cxox ¢ 12C,
PacCMOTPEHHOM B IPOILIOM YpPOKE.
SPI - 3TO dbopmar
MoCJeI0BaTEIbHON nepenayu
JaHHBIX OT Benmyiero ycrporcTBa
(master) kK BeombIM (slave).

13

BECITPOBOJ/IHAS CBSI3b. B
3TOM ypPOKE MBI TOTOBOPHUM O
0eCrpOBOTHON CBSI3U MEXAY JBYMSI
mwiataMu Arduino. 9To MOXKET OBITh
OYeHb TOJE3HO Ui Mepeaaqu
KOMaHj, C OJHOM apayWHO Ha

APYTYIO,

14

[IPEPBIBAHUS. B stom ypoke
MBI TIOTOBOPHUM O TIpepbiBaHusX. Kak
MIOHSITHO W3 Ha3BaHWs, NPEPHIBAHNE
3TO coObITHE, KOTOpOE
NPUOCTAHABINBACT  BBINOJIHCHHE
TEeKyIUX 3aJa4 W  [epeaaeT
yIpaBJeHHE 00paboTUnKy
MIpEPHIBAHMUSL. OO6paboTunk
IpEepbIBaHUS - 3TO (QYHKITHSL.

15

SD KAPTA. Ceroans peub noiaer
00 ucnons3oBanuu SD u micro SD
kapT B Arduino. MeI pa3zdepemcst kak
MOXKHO MOAKIIOUNATE SD KapThl K
ApayuHO, Kak 3alHChIBaTh |
CUUTHIBaTh HHPOPMAIIHIO.

16

[MPOMEXYTOYHAA
ATTECTALIMAL.

Bcero B ron
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MOJIYJIb 2

Ne
pa3jiena

HaumenoBanue pasjaesa

KoauuectBo
JacoB

0P

1

CemuHap «DJIEKTpUUYECTBO B Telle
gyenoBekay (1 yac).

1

bitronicslab.com

[IpakThdeckass pabora B rpymmax
«Buzyanuzanus curranony (3 gaca).

3

CemuHap «MpIIIbL. DIEKTpUYECKas
aKTUBHOCTh MbIII] M cepaua» (1
qac).

[IpakTudeckass pabotra B Trpymnmax
«CunTpIBaHUE OMI.
OKCHEPUMEHTBl € PA3IUYHBIMU
MBIIIIAMH U pa3HOU Harpy3kon» (3
yaca).

Cemunap «Ctpoenue mosra» (1 gac).

[IpakTuueckass pabotra B rpymnmnax
«DneKkTpuyeckasi akTUBHOCTh MO3Ta.
CuutbIBaHuE AJIEKTPUYECKOMN




AKTUBHOCTH T'OJIOBHOI'O MO3ra
(D9T"). Anaymz 29Iy (3 gaca).

Cemunap «CtpoeHHe KPOBEHOCHOMU
cuctembl» (1 gac).

KoxHo-ranpBaHn4ecKkass  peakuusl.
KoxHo-ranibBaHn4eckas

peakuus (KI'P) - nerexrop mxu (3
qaca).

Cemunap  «YenoBeko-MalTuHHBIC
uHTepdelce 1 00paboTKa CUTHAIOB
OMT’, OKI'» (1 gac).

10

[Ipaktnyeckass pabora B Tpymmax
«CUHThIBAaHUE aHATIOTOBOTO CUTHAJIA
C ceHcopa. XpaHeHHEe W 00paboTKa
MaccuBa JIaHHBIX» (3 yaca).

11

[Ipaktnyeckas pabora B Trpymmax
«HenoBeKO-MalIuHHbIE
UHTEPEHCHI. Putmbl 20T
Oo6pabotka curaamoB @I u D3I
(3 gaca).

12

Cemunap «bOC-tpenunrm» (1 yac).

13

Brimonnenue PAKTHYCCKUX
3aJJaHuN ISt 3aKpeTUICHHSI
M3y4YeHHBIX TeM. (6 yaca).

14

[IPOMEXXYTOUHASI
ATTECTALIMSL. (4 uaca).

Bcero B ron

35

MOJIVJIb 3

Ne
pa3jiena

HaumenoBanue pasjaesa

KoanuecTBo
JacoB

0P

1

Keiic «Bpemst MbIIIEUHON peaKLun»

10

bitronicslab.com

Keiic «Ilynbc ecTb?»

10

Ketic «PexxuM gbIxaHus»

10

2
3
4

UccnenoBanme, Kak W3MEHSAETCS H
BOCCTAHaBJIMBAETCS 4acToTa
CEpICYHBbIX  COKpAllEHUW  IpH
(bu3nuecKoil Harpy3Kke

10

HccnenoBanne, Kaknue W3MCHEHUS B
KO’KHO-TaJIbBAHUYECKOW  peaKkuuu
BJICUET H3MEHEHHE pexuma
npixaHus (TIyOMHa M 4acToTa
JIBIXQHUS)

10

HccnenoBanue, kKak U3MEHSIETCS BU]T
AIEKTPOIHIIEPATOTPAMMBI B
3aTBUIOYHBIX ~ OTBEIACHUSX TP
3aKPBITEIX W OTKPBITHIX I'Jla3dax

10

PaGora Hanm  WMHOUBUAYATHHBIM
MTPOCKTOM

10

Bcero B ron
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