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JlonoiHuTeLHAS IPodeccHonaIbHast POrpaMma NOBbIMEHHA KBAJTUPUKALMH
KT B cicTeMe A0MNOJHATEILHOT0 00pasoBaHus neteii». Moayab «MeToauka

(V)

npenojaBaHus NporpaMMHpOBAHN MHKPOKOHTPOJUIEPHBIX YCTPOHCTB HA 6aze Arduino B
pamMKax HanpasJeHus «P000OTOTEXHHKA»

1. Beenenue

Arduino — 9TO DIEKTPOHHBIM KOHCTPYKTOD, KOTOPBIH TI03BOJISET JIOOOMY HCIOBEKY
c03/1aBaTh PA3HOOOPA3HbIE HIEKTPO-MCXaHHIECKHC ycrpoticTsa. Arduino COCTOUT U3 nporpaMMHON
u armapaTHO# yacTu. [Iporpammias 4acTh BKITIOUaeT B cebs cpely paspaboTku (mporpamma Juid
HATMCAHKS. M OTJALKM TPOLIMBOK), MHOXKECTBO [OTOBBIX H ya00OHBIX OUOIHOTEK, YIPOILIEHHBIN
g3pIK  [POTPAMMHUpOBaHus. —ArmaparHas —HacTe safouaer B cebs  OOINBLIYIO  JIMHEHKY
MHKPOKOHTPOJUIEPOB M TOTOBBIX mosyse# s HuX. C MOMOLIBIO Arduino MOXXHO 00y4aTbcs
[POrpPaMMUPOBAHHIO. MIECKTPOTEXHUKE 1 vexannke. Ho 910 He mpocTo 00yHarouni KOHCTPYKTOP.
Ha ero OCHOBE MOXHO CO3/l@BaTh [0JC3HBIC ycTpoifcTBa, HauMHas C MPOCTHIX MUTaJIO0K.
METEOCTaHLIMH, CUCTEM aBTOMATH3ALUK U 3aKaH1MBast cuctemoit ymuoro jgoma, UITY crankamu 1
GecUIOTHBIMH JIETATENIbHBIMY aniapaTaMH.

BeejieHie JOTOJTHATENBHOH 06pa3oBaTeNbHON NPOrpaMMbl «P0OOTOTEXHHKa» B LIKOJIC
Hen36eKHO U3MEHHT KapTHHY BOCHPHUSATHS ydalluMHCs TeXHUYECKUX JUCLUIUIMH, EPEBO/Is HX H3
paspsjia yMO3DUTENBHBIX B Paspil NpUKIAAHbIX. [IpUMEHEHME  JACTBMHM - HA [IPAKTHKE
TeOPeTHUECKHX 3HAHUHM, TOJIyYCHHBIX Ha ypoKax MaTeMaTHKH WJIH dusukym, BemeT K Oonee
1yGOKOMY TTOHMMAHUIO OCHOB, 3AKPEILACT [oJydeHHbIE HABBIKH, (OPMUPYS o0pa3oBaHHE B €rO
pawtyumem cwmbicie. Mo¢ Jpyrol CTOpOHBI, WIPBI B poGOTBL, B KOTOPBIX ydalllMeCs
320/1arOBPEMEHHO Y3HAIOT OCHOBHBIC MPUHIAIIBL pacueToB MPOCTEHIINX MEXaHHICCKHX CHCTEM H
AJIrOPUTMbl  UX @BTOMATHHECKOIO (yHKIMOHHPOBAHMS MO/l YIPaB/ICHHCM pOrpaMMHUpPYyEMBbIX
KOHTPOJLICPOB,  MOCITYXHKAT xopolie#t  MouBOH Ui NOCICAYIOEro OCBOEHHS  CJIOKHOIO
TEOPETHHECKOrO Marepualla Ha  ypoKax. [IporpamMMKUpoBanue Ha  KOMIBIOTEPE (Harpumep,
BUPTYaJIbHBIX HCIIOJIHUTE/ICH) [1PH Beelt ero MoJie3HOCTH JUls Pa3BUTHS yMCTBCHHbBIX cniocobHOCTEH
BO MHOTOM YCTYMaeT MpOorpaMMHpOBaHUIO ABTOHOMHOTO YCTPOHCTBA, [ACHCTBYIOWICTO B peaibHOw
okpyxatoteit cpene. Ilporpamma HarpaBlieHa Ha OOydeHue Me1aroros npuHIMnaM paboThbl U
W3rOTOBJIEHHS TPOrPaMMUPYEMBIX 3JICKTPOHHBIX YCTPOUCTB aBTOMATUKHL.

HarnpaBjieHHOCTb  [POrPaMMBbl — HayuHO-TexHHueckas. lIporpamma HampasJjieHa Ha
[OArOTOBKY Mperojaareneii s —OpraHusallii ypOuHOH, BHEYPOUHOM ACHTEIBLHOCTH U
JIOTONHATENEHOTO 06pa3oBaHis ¢ UCIONB30BAHHEM COBpPEMEHHBIX 00pa3oBaTeIbHbIX TEXHOJIOI MU
KOHCTPYHPOBaHHS ¥  IIPOrPaMMHPOBAHIA MHKPOKOHTPOJLJIEPOB B paMKax HarpaBJICHUsI
«pOOOTOTEXHUKAY.

AKTYyaJIbHOCTH

CpencTsa 00yueHus 00ecneunBatoT ciTymaTessiM Kypca BO3MOXKHOCTD pruoOPeCcTH OIbIT
[PAKTUYECKOH  ACATCBLHOCTH € peallbHBIMH  DJIEKTPHUCCKUMH - LCTIAMH M JICKTPOHHBIMH
npubopaMu, a TaKKe 31EKTPOU3MEPUTEIIbHBIMH npubopamu, J1a00paTOpHBIM - 1 nasibHbIM
obopyaosatuem, padora ¢ [TK st pelieHus  KOMIUIEKCHBIX  3ajad Ha ©Oaze HPOCTBIX
[IPOrPaMMHPYEMBIX WIEKTPOHHBIX YCTPOKCTB.

HeoGxomumblil  yueOHbIH MaTepuall JaeT BO3MOXKHOCTH cayaresasm  MI0J0TBOPHO
3aHUMATBCS NEJaroruuecKon 1 KOHCTPYKTOPCKOH JI€STENbHOCTBIO B paMKax HaIpaBJIeHUs!
pOGOTOTEXHMKH W PATMOIICKTPOHHBIX cucteM  ynpaBieHus  (Kype poOrpaMMHUpPOBAHNS
MUKPOKOHTPOJLIEPOB).



llexs ofydenns: (opMupOBaHUe KOMIIETEHTHOCTH  I1€1arorn4eckux paboTHHUKOB
06pa3oBaTeNbHBIX  yUPEKACHUE B o6nacTi METOAMKM MpeIojaBanus —IPOrpaMMHpOBAHHA
MHKPOKOTPOJUICPHBIX YCTPOHCTB Ha 6ase Arduino Kak ¢ MOMOLIBIO y4eOHBIX HabOpOB, TaK U C
HaGOpaMH OT/EIBHBIX JICKTPOHHBIX KOMIOHCHTOB.
3agauu Kypca:
e 3HAKOMCTBO CIymareneii ¢ OTKPBITOH matdopmoit Arduino
e 00yueHue paboTe ¢ N3MEPUTEILHBIMA yCTpOKCTBAMY
e 3HAKOMCTBO C MPOCTEHIIMMHU 2JIEMECHTAMY QHAJIOroBO# M LU(POBON aBTOMATHKH;
e peanu3alms MEKIPEIMETHBIX cseit ¢ husmkoit, HHOPMATHKOH U MaTEMAaTHKOH.
o 0Oyuenne paboTe ¢ yCTPOHCTBAMHU Ha Haze MUKPOKOHTPOJUIEPOB,

e pCHICHHUEC KOMIIJICKCHBIX aﬂl“O‘pI/lTMI/I“ICCKI/IX 3a/a4 Ha pase YIEKTPOHHBIX naart

O:KuaaeMble Pe3yabTaThl: B pe3yJibTare OCBOCHHA [pOrpaMMBl ciiyluaress OynyT

3name:

— mpocTeHne IEMEHTbI AHAJIOrOBOM U I POBOY aBTOMATHKH,

_ ocobennocty ratdopmbl Arduino;
Ymemo:

— paboTaTh ¢ U3MEPUTEIIBHBIMH yCTPOKCTBAMH.

— peann30BbIBATH MEKIPCIMETHBIC CBS3M C TexXHONoruei, (Qpu3nKoH, UHPOPMATUKON 1
MATEMATHKON;

— peruarhb psi/i KOMILIEKCHBIX AJTOPUTMUUYECKUX 3a/1a4 Ha faze WIEKTPOHHBIX IIAT.
Kareropus ciymareseii:
JlaHHbIH Kypc NpeiHazsHaucH JUIA yuuTenei nHGOpPMATHKH, TEXHOJIOTHH ¥ (QU3MKK, a TaKKCe
[le/arOrOB JOMOIHUTELHOIO 00pa3oBaHu.
HauabHble TPEOOBAHMS K CJIyIATEJIAIM: yBEPEHHOC BJIQJIEHUE KOMITBIOTEPOM.
[MponosKUTETLHOCTH oOyuenusi: 48 aKajeMUHECKIX HACOB.
dopmbl 00yueHHsI: O1Has.
PeskiM 3aHATHI: § aKaJeMUUeCKIX 4acoB B JCHD.

I1. Conepikanue NporpamMmal

Tema 1. HopMaTuBHO-IPABOBOE oGecredeHne CHCTeMBbI 001ero 00pasoBaHus — 1 uac
B mamHOil TeMme CIIyIIaTe/d 3HAKOMATCA € OCHOBHBIMH HOPMATHBHBIMH JOKYyMEHTaMU B

06nacTH OpraHM3aluK W OCYIIECTBICHHA 00pa3oBaTebHON  NEATEIBHOCTH, NpPUHATBIMA 33
foclie/iHUe TpH roaa (DeniepalibHbIi 3aKOH «O6 obpazoBaHHU B Poccuitckoit deaeparuuy. GIOC
HOO u ®roC 000, rpoeccHoHalbHbIA CTaHAapT nenarora). Takie MOJHMMAKOTCS BOIPOCHI
Leeco00pa3HOCTH U METOIOB  BHEAPEHHA POBOTOTEXHHKH B OCHOBHOM H JIOTIOJTHUTEJILHOM
00pa3oBaHuH.
Tema 2. BosmoxkHocTH W [EPCHEKTHBRI npenofaBaHus  MPOrPaMMHPOBAHM
MHKPOKOHTPOJLJIEPOB B paMKaX HANPABJEHHS «POOOTOTEXHHUKAY - 1 uac

BpojHas JEKIHMs, Ha KOTOPOH paccMaTpuBactes Le1eco00pa3HOCTh M METO/bl BHEAPCHHU
[pero/iaBaHHs [IPOrpaMMHUpPOBAHIA MUKPOKOHTPOJIIEPOB B JIOTIOIHUTEILHOM 0Opa3oBaHKH.

[IpocTeifiune CXeMBbI IS PaAHOKPYKKa. TexHONOMMU Kpy’KKa B pamKax MOJHArpaB/IcHNA
pPAIMOIIEKTPOHHBIE CUCTEMBI yIIpaB/icHUsl HallPaBJICHUA poGotorexHuka. IIpuMeHEHHE uudpoBoi
CXEMOTEXHHKH.
Tema 3. OTKpbITast naardopma Arduino. O630p BO3MOKHOCTEH H npuMeHeHuii — 2 aca



3HaKoMCTBO ¢ cemeiicTBom ru1at Arduino, 0630p BO3MOXKHOCTEH ITHX I1AT H obnacTen uX
NpUMEHEHHs, 001Me MPUHIHKIBL paboThI C MJIATaMHU Ha 6a3e MUKPOKOHTPOJIIEPOB
Tema 4. PaguodiexTponuka. OCHOBbI PaJMO3IEKTPOHNKH H NPAaBUJIA paboThI €
MHCTpYMeHTaMH — 3 Jaca

3HAKOMCTBO ¢ MaKeTHO! TIaTO# TIPOCTEHIINMHA IEKTPOHHBIMA koMmoHeHTaMH. OCHOBbI
paboThI ¢ PyUHBIM HHCTPYMEHTOM. PaGora ¢ GecraeqHol MaKeTHOH nnaroit. C6opKa MPOCTEHIINX
KoHCTpYKIMiH. OCHOBbI TAHKH.
Tema 5. [lporpamMmupoBaHHe. YupasJsiomue CTPYKTypbL OCHOBBI MPOrpaMMHUPOBAHUS B
TeKcTOBOII cpeae — 4 vaca

OCHOBBI IPOrPaMMHPOBAHHKS  Ha Cu nogo6HoM si3blke. OCHOBbI MPOrpPaMMUPOBAHHA
MHMKPOKOHTPOJUIEPHBIX YCTPOHCTB Ha 6aze Arduino. KOHCTpyMpoBaHHE, MPOrpaMMUpOBAHHE 1
ABTOMATHYECKOE YIIPaBJicHHE HEMOOHTBHBIMH IEKTPOHHBIMH YCTPOMCTBAMH HA 6ase Arduino.
Tema 6. Lluppossie yeTpoiicTBa BBOAA-BbIBOAA. By.esa anrebpa — 3 yaca

3HAKOMCTBO C dlieMeHTaMu OyJeBOH anrebpel W KX peanuzanus B NporpaMMHON U
annapaTHoil opmax. YIpaBiIeHHUE IPOCTEHUIIUMH TEKTPOHHBIMH yCTpOMCTBAMHU HA 6aze Arduino.
Pa6ota ¢ uu(poBBEIMHU AaTIUKaAMH
Tema 7. AHAJOTOBbIE YCTPOiiCTBA BBOAA-BLIBOAA. M u AL -3 4aca

PaGora ¢ aHaJOrOBBLIMH JaTHAKAMH. Amnajoro-ugposoe MpeodpasoBaHue. [IupoTHO-
PMITYJIbCHAST  MOZYJIALIMS. Pabota ¢ KOJUIEKTOPHBIMA JBUTaTe/IAMH MOCTOSAHHOTO TOKa W
CEepBONPUBOJIAMH.
Tema 8. OcHOBbI pOOOTOTEXHUKH HA niargopme Arduino — 7 4acos

C6opka MOOUIIBHOTO poGoTta ¥ YrpaBJICHHE MOBHIBLHBIM po6OTOM. THUIIOBBIE ANTOPUTMBL.
PeleiiHblil,  [TPOMOPLMOHANBLHBIH 1 MpONOPUHOHATBHO i epeHIMaNbHBIA  PEryISTOpb.
CriefoBaHue M0 JIMHHH C OJHAM H HECKOJbKUMH narunkamu. VHBepcHad JHMHHA. [logcuer
nepekpectkos. Pabora ¢ GubmoTekamu. [1oKIIOUEHNE W CO3AHNE OUOIUOTEK.
Tema 9. Pemienue KOMIJIEKCHBIX poGOTOTEXHUYECKHX 3221 — 8 yacos

JIBroKeHue C MCTOJIB30BAHMEM JaTdhka yABTpa3ByKa, KoMmIaca, akcenqepomeTpa. KOHTpOJIb
paccTosHus 1 npenstcTBui. PaspaboTka IPOABUHYTBIX KOPITYCOB JUIsl POOOTOTEXHUHECKUX 3a1at.
PaGoTa ¢ npepblBaHusIMU. HecTanIapTHBIC HaTIMK U yCTpOKCTBA.
Tema 10. Mutepdeiichl mepenauiu JaHHbIX — 8 yacos

[lepenada NAHHBIX IIO Bluetooth/Wi-Fi. Peamuzanus UART. Ilporokon Trepefaqu MaHHBIX
[2C. Viarepdeiicnas muna SP1

I11. UToroBas arrecranys
Utoropas arTecTallys 110 NporpamMme MOxeT MPOBOIHUTHCS B CJIEIYIOIIMX dopmax:
e PereHue KOMIIEKCHOH p060’r0TeXHmec1<oﬁ 3aJ1a4H4.
e [lposepka Ha paboTOCTIOCOOHOCTD ICKTPOHHOTO yCTpOHCTBA
Coymarend OQOpMIIAIOT WTOrOBbIM MPOEKT W TMpPEACTaBISIOT €0 yjleHam AaTTEeCTAlMOHHOM
koMUCCHE. MTOroBBIH MPOCKT BKIIIOYACT:
o Onucanue 3agauu, GoTorpaduro EKTPOHHOTO yCTPOHCTBA, CHUMKH TPOrpaMM, HeoOXOAUMBbIX
JUTS BBITIOJTHEHHS OCTABIEHHBIX 3a/1a4, 1 aHaJT3 TTOJIHOTHI BBINIOJIHEHUS 3a1a1.
e KOpOTKOE COOOIIEHHE (peryiaMeHT BBICTYIUICHHA  — 5-7 MHHYT), BKJIOHaroumee B cebs
(hOPMYIUPOBKY TEMBI, OCHOBHYIO HICIO paboTBhI;
e OTBETHI ABTOPA HA BOIIPOCHI 10 CONCPIKAHMIO 1 o(hopMIIEHUIO TIpeCTaBIEHHOM paboTBI.



IV. MeToanuecKie PeKOMEHIALMH M0 peatu3alii NporpaMmbl

Hambonee ONTUMAIBHOH AJd TaHHOIO yuebHOro Kypca sABJIACTCH  OUHAd hopma
OpraEu3aluu  y4eOHOro Ipomecca. JlasEbit  BHX  OOYdYEHMS TpeGyeT HENOCPEeNCTBCHHOTO
[PYCYTCTBHS CITyIIATENEH 1 SBIACTCS nanbonee shdexTuBHON GOpPMOK OpraHu3alin 3aHATHI (151
JIAHHOTO Kypca) C HCIOJIB30BAHHEM TpaJMIMOHHBIX METONIOB MOAAHH marepuaja — JIEKLUH U
[PAKTUYECKHX 3aHSTHH. B pamkax 00ydeHwst IpelycMarpuBacTes ucnonpzopanue MKT u 1pyrux
TexHIUecknx cpeicTs. B xome oOyqeHus Mpeno/iaBarelib Opranusyer caMOCTOATENbHYIO PaboTy
ciymaresed Kypeos, BKIIOUas X B pasHbIC BU/IbI JCSITEJILHOCTH.

[lporpaMma  HampapjieHa —Ha  TOATOTOBKY [learorop ¥  COCTapjeHa COnIacHo
[e[arOrMyYecKoR  11e1eco00pasHOCTH  BHEIPCHHA Kypca pOOOTOTEXHHKH B OCHOBHOMW ILIKOJIE €
yUEeTOM Pa3BUTHS criocobuocteit aere#t 7-10 kaccax v CTaplic.

V. YueGHo-MeToauuecKoe obecneueHue nporpaMmmel

OcHosHas iumepamypa:

1. Jxepemu brym. M3yuaem Arduino- HHCTPYMEHTB! B METO/IBI TEXHIIECKOTO posmeocrsa (2015)

9. Tlernu B. A. IIpoeKThI ¢ HCHOIb30BAHHEM xoutpomtepa Arduino, 2-¢ u3l., nepepad. U A0I. —
CTI6.: BXB-Tletepbypr, 2016. — 464 ¢.: Ui

3 [letns B.A., bunsxoBcku#i A.A. [Tpakrrueckas SHUMKIONCINA Arduino. M.: JIMK Ilpecc.
2017.— 152 c¢.

4 Caitmon Mok, [Tporpammupyem Arduino. TlpodeccuonanbHas paboTa CO CKeTUaMH. 2-¢ U3l
CII6.: [utep, 2017. — 252 c.

5 Mamuues JI.W. TIporpaMmMupoBaHHE Ha ApnyuHo. OT NpoCTOTO K CIIOMHOMY. M.: COJIOH-
[Tpecc, 2018. — 244 c.

6. Benos A.B. IlporpamMmmMHpOBaHHC ARDUINO: Co3zaaem MpakTH4ECKUC yCTpPOHCTBRA. ClIo.:
Hayxa u TexHuKa, 2018. — 272 c.: v

DnekmpoHHble PecypebL.

7. Kypc «Arduino A HAUMHAIOIAXY | DIEKTPOHHBIH pecypc]. — Pexum jpoctyna.
http://edurobots.ru/kurs—arduino-dlya-nachinayushhix (nara obpateHus 16.05.1 7):

8. AmmapatHas  miargopma Arduino[DneKTPOHHBIH pecype]. —  Pexum JocTyna:
hitp://arduino.ru/Hardware (nara oOpareHus 24.04.17).

V1. MaTepHadbHO-TEXHHIECKOE oGecneueHHe MPOrpaMmMbl
1% VyeGHas ayuTOpHsi, cHaOKeHHas MYJTBETUMEIAHBIM 00opynoBaHHEM [UIs npe3eHTalnm.
2. [TepcoHanbHbIE KOMITBIOTEPE cywmaresiedt 1 npenojaparesis, 0ObeIMHEHHBIE B JIOKAIBHYIO
KOMITLIOTEPHYIO CETh, ¢ BO3MOKHOCTHIO paboThl C MY/IbTUME/INA, joctyna K yueOHOMY CepBepy H
BBIXOJ0M B MIHTECPHET.

3. KOHCTPYKTOP «AMIIEpKay Wi aHajlor - 10 wrT.

4. HaGopb! 2/1eKTPOHHBIX KOMIIOHEHTOB COBMECTMMBIX C T1aTGOpMOH Arduino — 10 T,
3 Habopbl py<4HOr0 MHCTPYMEHTA — 10 wr.

6. DneKTpUYUeCKHE NasIbHbIE CTAHIAN 1 nasbHUKH — 10 T

7. Mynsrumerp — 10mT.

8. [[ITapreHmpKyIb — 10 mWT.

9. CBepMuIbHBIN CTAHOK JUIsT TOIHBIX pabor — 1 ™.

10, AKKyMyJSITOpBI «Kpona» 8.4B 250MA. - 2010T., aKKyMyIATOPB! Li-Po 7,4B — 20 wT.
e 3apsnHoe yCTPOHCTBO — 6 WT.
12. Kunru no Apayuso (B. Ietun, 4. [Mnan, [k, Biym) — 20 wt.



VII. YueOHbIi MIaH
JOTIOTHUTEIbHOM npodeccHoHAIbHOH NPOrpaMMBl NOBbINIEHNs KBATH(PUKAIMH
«UKT B cucreMe J10MOJTHUTETLHOTO oGpasoBaHus AeTei». MonyJb «MeToauKa
MpernoaBaHusl POrpamMMHpPOBAHHS MHKPOKOHTPOJLIIEPHBIX yeTpoiicTs Ha Oase Arduino B
paMKax HanpabJieHusl «P0o0OTOTEXHUKA
KondecTBO 4acoB 0 TEMaM M pasjiefiam MporpaMMBl

Ne HaszsaHue TEM. ' Beero | B ;r()M merjile - dopma
MACOB  Teopug  [lpaThia KOHTPOJIA
| 1 Tema l. HopmaTHBHO-TIPABOBOC o0ecrnevenue 1 1 ‘\ ‘1 becena
\ cueTreMbl 001ero 00pa3oBanust , s \
' 2 ' Tema 2. BO3MOKHOCTH H NEPCHEKTHBEI \1 \ ‘becena

‘mpernoaaBaHust nporpaMMHpOBaHHS 1 ;
MHKPOKOHTPOJLIEPOB B paMKax HanpaBJIeHHs |
«pOOOTOTEXHUKA

3 |Tema 3. OtkpeiTas miargopma Arduino. O630p | ‘becena
‘ ' BO3MOKHOCTEH W NPH eHeHHId # | + +
| e 7 - :
4 Tema 4. PaguodnexTponuka. OCHOBbI | { T TlpaxTH-
PANHO)IEKTPOHHKH 1 NPaBHIIa padoThl ¢ 3 1 2 yecKas
HHCTPYMEHTAMU pabora
5 IMporpamMupoBaHHUe. Yupasisiommue |
g  CTPYKTYPbI. OcHOBBI IPOrPAMMHPOBAHNS B | 4 1 w‘ 3
|| zescronoHicrene [ N AU NN
5.1, 0OcH M ‘ i ‘ i
15.1 Sgcbu(::bl MporpaMMHMpOBaHms Ha Cu nogobHOM |¥ 2 | ! | ) eckas
|

, | ‘ ‘paboTa
‘\\ 5.2 KoHCTpyHpoBaHue, IPOrpaMMHpOBAHIE 51 ‘ ‘
aBTOMAaTUYECKOE YIIPABJICHNC HEMOOWILHBIMHU
3EKTPOHHBIME yCTPOHCTBAMHE Ha 6aze Arduino

I{udpossbie ycTpoiicTBa BBONA-BBIBOA. byjieBa

\ 2 \
laaredpa L \
S S PO R = e i
6.1 3HAKOMCTBO C dJIEMEHTaMH GysneBoit anreOpbl 1 UX | 2 ; [lpakru-
peanusanus B IporpaMMHON U arrapaTrHo# I ‘ 1 1 lyeckas
dopmax B POCTEHIIUX WIEKTPOHHBIX yCTPOHUCTBAX | ‘pabora
na Oasze Arduino.
6.2 Pa6ora ¢ uudpoBbIMH JaTHHKAMH 2 | 1 | 1 “
R —_— = = = = e - ~ =t S T s
7 AmHajoroBble yCTPOHCTBA ppoga-biBofa. IIUM - 2 |
“ 7 AI_IH \ | i |
L S , [ N S— B
7.1 | Ananoro-1$poBoe MpeodpasoBaHKe U Pabora ¢ j ! T J\ ! ‘HpaKm—
‘ aHaJIOTOBBIMU JIaTUHKaMHU N i ‘ ‘ueckast
D P - = paboTta
| 7.2 | 1lupoTHO-AMILYIECHA moynsust. Pabora ¢ l
\ KOJJIEKTOPHBIMH JIBUTATCIISIMA IMOCTOSIHHOT'O TOKa U 1 1 \
CepBOIIPUBOIAMH. |
. 3 4 . TlpakTu-
Arduino 1 ; 1 yeckast
— el —— s - o |
pabora

8.1 C6opka MOOHIIBHOIO poGoTa 1 NpocTetice 1 f 1



yTpaBIeH#E PO pO6OTOM
' 8.2 Turosble aJIrOPUTMBL. Penenﬁbm,

| o | |
MPONOPLMOHATLHBIH 1 TIPOTOPIHOHANIBHO I U 1 | ;
ﬂnq)q)epeHuMaanbm peryJisTopeL. ‘ ‘ |
8 3 | CriejloBaHuMe 110 JIMHWHU C OJHUM H HECKOJIBKUMH o | |
‘)laT‘H/IKaMI/I ‘

8 4 I/IHBCpCHaﬂ TMHUS, 1 | 1

8 5 [loscuet nepekpecTkoB. JleicTBIs Ha o | 1
‘ MepeKpecTKax \ ‘ i
he EL R D SPUO | S— ,,,ﬁﬁ_\;_ﬁggﬁ,,ﬁ%
\ 8 6TPa60Ta ¢ 6ubnuoTekamu. [ToAKITFOUEHNC U ! ‘ 1 | \
\ |

‘ ' cosanue OUONUOTEK.
= |
0 |PemeHne KOMILIEKCHBIX pPOOOTOTEXHHYECKIX
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