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IHosicHuTeALHAA 3aIIUCKA

Pabouass mporpamma gomnoigHUTENbHOrO oOpazoBaHusi "lIporpammupoBanue
MUKpPOKOHTpoJuiepoB Arduino. PoGoTtoTexHuka" cocraBiieHa ¢ y4ETOM TpeOOBaHMIA
®I'OC u gBisieTcst NporpaMMoi OOIENHTEIIEKTYaIbHOM HApaBIEHHOCTH.

Pabouas mporpamma coctaBieHa Ha ocHoBe mporpammel J[.I. Komocos
«Pobototexnuka Ha tiarpopme Arduino», (Madopmartuka. Ilpumepnsie padoumne
IpOrpaMMbl KYypCOB BHEYPOUYHOW MAESITENBbHOCTU. 9-6, 7-9 Kiaccel: y4yeOHO —
metoaudeckoe nocodue /Ilox pen. JI. JI. Bocosoii. - M.: BUHOM. Jlaboparopus
3Hanni, 2020. - 136 c.) u kaura "PykoBOJACTBO monb3oBaTenss K HAObopy "YMHBI
noMm" st akcnepuMeHToB ¢ KoHposiepoM Arduino” -CI16.: BXB-IletepOypr, 2017 -
48 c.: un.

[Iporpamma  [ONOJHUTENBHOTO  OOpa3oBaHus ' IlporpamMmupoBaHue
MHKPOKOHTpoLIepoB  Arduino. PodoTtorexHuka" T1o03BONISET OOBEAUHUTH
KOHCTPYMpPOBAaHUE M MPOrpaMMHpPOBAaHHME B OJHOM Kypce, 4YTO CIOCOOCTBYET
MHTETPUPOBAHUIO TPENOJaBaHUs MH(OPMATUKU, MATEMAaTUKH, (U3UKH, YEpUCHHUS,
€CTECTBEHHBIX HAyK C Pa3BUTHEM HWHXEHEPHOIO MBIILJIECHUS, YEPE3 TEXHUYECKOE
TBOPYECTBO, SABJISIETCS NPOrpPaMMONM  Kypca TEXHUYECKON  HampaBIEHHOCTH.

TexHuueckoe TBOPYCCTBO — MOHIHI)Iﬁ HHCTPYMCHT CHHTC3a 3HaHHﬁ,
BaKJ'IaI[I)IBaIOHII/Iﬁ IMPOYHBIC OCHOBBI CHCTCMHOI'O MBIINLJICHUSI. Takum 06p330M,
HH)XCHCPHOC TBOPYCCTBO H J'Ia60paTOpHI>I€ HCCICAOBAHUA — MHOI'OIr'paHHasz

NEeATEeTLHOCTh, KOTOpas JOJDKHA CTaTh COCTAaBHOM YacThIO TIOBCETHEBHOW KU3HU
KaXJI0r0 00y4Jaronierocs.

JIJ1st yCenHoro mpoBeIeHUs 3aHATUM MCIOJIb3YIOTCS Pa3HOOOpas3Hbie BUIBI padoT:
UTPOBBIE  BJIEMEHTHI, WIPbl, JUIAKTUYECKUM W  Pa3JaTOYHBI  MaTepuall,
(GU3KYIBTMUHYTKH,  KPOCCBOPJIbI, TOJIOBOJIOMKH, TMPOEKTHI,  HCCIICIOBAHUS,
nporpaMMHUpOBaHue U MojienupoBanue B cpene Tinkercad, 4To mo3BOJIET MPOBOIUTH
3aHSTHS U BBIMOJIHATH IPOEKTHI B JUCTAHITMOHHON (hopMme.

Heasb:

® T[IOBBIIICHHE MOTUBALIUM K U3YUYEHUIO TPEAMETOB €CTECTBEHHO-
MaTeMaTH4ecKoro nukia (pusuka, nHhopMaTuka, MaTeMaTHKa, TEXHOJIOTHS ),

® 3HAKOMCTBO C OCHOBHBIMH IPUHIUIIAMUA MEXAHUKH, C OCHOBAMHU
MIPOTpaMMHUPOBaHUS B IpauueCKOM U TEKCTOBOM SI3BIKAX;

¢ JIOHMMAaHHC BA)KHOCTH MCIKIIPCAMCTHBIX CBHSCﬁ;

¢ (opmupoBaHuE 1IEJIOCTHOIO MUPOTTOHUMAHHUS U COBPEMEHHOT'0 HAYYHOTO
MHPOBO33PEHUS.



3agaum:

® 3yYCHUE MEPBOHAYAIBHBIX 3HAHUM O KOHCTPYKIIUU POOOTOTEXHUUECKUX
YCTPOMCTB;

® O3HAKOMIJICHHUC C IIpaBUJIaMHU Oe3omacHoM pa60TI>I C HHCTPYMCHTAaMM;
® O3HaKOMIJICHUC C IIpOTpaMMHUPOBAHUCM pO6OTOT€XHI/I‘ICCKI/IX YCTpOfICTB;

e (opmupoBaHue 00IIEHAYYHBIX U TEXHOJIOTUYECKUX HABBIKOB
KOHCTPYUPOBAHUS U MPOCKTUPOBAHUS,

e yMeHHe paboTaTh B KOJUIEKTUBE, 3(PPEKTUBHO paclpeensiTh 00sI3aHHOCTH;

® DPA3BUTHC HCI/IXO(i)I/IBI/IOJIOFI/I‘IGCKI/IX Ka4YCCTB o6yqa}01111/1xc;1: HaMsiIThb,
BHHUMAaHUC, CITOCOOHOCTH JIOTHYECKH MBICJINTDb, aHAJIU3UPOBATh.

e pa3BHMBAaTh YMECHMS U3J1araTb MbICIU B YETKOW JIOTHYECKON
MOCJIEI0OBATEIbHOCTH, OTCTauBaTh CBOIO TOUKY 3PEHMS], aHATTU3UPOBATh
CUTYALIMIO U CAMOCTOSTEIbHO HAXOAUTh OTBETHI HA BOMPOCHI IyTEM
Joruyeckux paccyxaeHuil.lleab: o0yuyeHne ocHOBaM poOOTOTEXHHKH,
IPOrpaMMHUPOBAHUS, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN B Ipoliecce
KOHCTPYUPOBAHUS U IPOCKTUPOBAHMUSI.

3ansaTus nposoasTcs 1 pa3 B Heaento 1o 2 yaca, 68 4. B roa. [Iporpammoii
MPETYCMOTPEHO MIPOBEIeHNE 26 MPaKTHUECKUX PadoT.

Oxugaembie pe3yJibTaThI:

JInunocTHbie YY]|

® TOTOBHOCTb K CAMOMJICHTU(UKALINH B OKPYKAIOIIEM MUPE Ha OCHOBE
KPUTHUYECKOTO aHaIM3a UHPOPMaIIUU, OTPAKAIOIIEH pPa3InYHbIC TOUKH 3PCHHUS
Ha CMBICIT ¥ IEHHOCTH KU3HU;

® yMCHHE CO3/IaBaTh M MOICPKUBATH HHINBUIYAITbHYIO HH()DOPMAITMOHHYTO
cpeny, o0ecneynBaTh 3alUTy 3HAYMMOW HHPOPMAIIUU U JTHYHYIO
MH(POPMAITMOHHYIO O€30MMaCHOCTh, Pa3BUTHE YYBCTBA JTUYHOM
OTBETCTBEHHOCTH 32 KQ4€CTBO OKPY>KaroIIei HHOOPMAITMOHHON CPEJIbI;

® TpUOOPETEHUE OIbITAa UCIIOIH30BaHUS MH(DOPMAITMOHHBIX PECYpCOB 00IIECTBA
Y DJIEKTPOHHBIX CPEJICTB CBSI3U B yUEOHOM U MPAKTUYECKON ACATEIBHOCTH;

¢ YMCHHC OCYIICCTBJIATH COBMCCTHYIO I/IH(I)OpMaI_II/IOHHYIO ACATCIBbHOCTD, B
YaCTHOCTH ITPH BBIITOJIHCHUH y‘l€6HBIX ITPOCKTOB,

® TIOBBIIICHHE CBOETO 00OPA30BATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K
MIPOJIOJDKEHUIO 00yueHus ¢ ucnosibzoBanuem UKT.



MeTtanpeaMeTHbie
Ho3nasamenvnvie Y1/

Hayayo popMupoBaHMs HaBbIKA TOMCKA HEOOXOAMMOM HHMOPMAITIH JIS
BBITIOJIHEHUS YU€OHBIX 3a/JaHUM;

coop undopmanuu;

obOpaboTtka napopmaruu (c nomowwro UKT);

aHanu3 nHpoOpMaIuy;

nepemaada nHpopManmu (yCTHBIM, MUCHbMEHHBIM, ITU(DPOBBIM CITIOCOOAMH );
CaMOCTOSITENILHO BBIIEIATH U (POPMYIHPOBATH TO3HABATEIBHYIO 1IETTh;
UCIIOJIB30BAaTh OOIIHE TPUEMBI PEIICHHUS 3a/1a4;

KOHTPOJIMPOBATH U OIICHUBATH MIPOIIECC U PE3YIbTAT ACSATEIBHOCTH,

MOACIUPOBATH, T.C. BBIACIIATL U O606HIGHHO Q)HKCHpOBaTB TPYIIIIBI
CYHICCTBCHHLIX ITPU3HAKOB 0OBEKTOB C HCJIBIO pCIICHUS KOHKPCTHBIX 3a1a4.

MMOABCACHUC IO ITOHATUC HA OCHOBC pAaCIIO3HABAHUA O6’I>GKTOB, BBIACIICHUA
CYIICCTBCHHBIX ITPHU3HAKOB,

CUHTE3, CPAaBHEHUE;
KJ1IaccuuUKaIus 1o 3aJJaHHbIM KPUTEPUSIM;

YCTaHOBJICHHUE AHAJIOTUM;

IIOCTPOECHUE PACCYKICHMUS.

Pezynamuenvie YY)/

HABBIKM YMEHHUS (DOPMYTUPOBATH U YACPKUBATh yUSOHYIO 3a/1a4y;
peo0pa3oBbIBAThH MPAKTHUECKYIO 3a/1a4y B MO3HABATEIbHYIO;
CTaBUTbH HOBBIC yUeOHBIE 3a7]a41 B COTPYTHUUYECTBE C YUUTEIIEM;

BBIOMPATH JACHCTBUS B COOTBETCTBHU C TOCTABJICHHOW 33a/1a4ell U yCIOBUAMMU €€
peanu3anuu;

YMEHHUE BBINOJHATh YUEOHBIC ICUCTBUS B YCTHOM (hopMme;
MCIOJIB30BaTh PeUb JJISl PETYJIALMUA CBOETO AEHUCTBUS;

CJIMYATh CIIOCO0 IEUCTBUSI U €T0 PE3yIbTaT C 3aIaHHBIM ITAIIOHOM C IIEJTHIO
oOHapy>KeHUsI OTKIIOHEHUH ¥ OTIMYMIA OT ITAJIOHA,

aJIeKBaTHO BOCIIPUHUMATH IPEIJIOKEHUS YUUTEEH, TOBAPUILLIEH, POAUTENEH U
JPYTUX JIIOJIeH IO UCTIPABICHUIO JOMYIIEHHBIX OLIHOOK;
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BBIAICIISITH U (POPMYJIHPOBATH TO, YTO YK€ YCBOCHO U YTO €IIIE HYKHO YCBOUTH,
OINPEAENATh KAYECTBO U YPOBHS YCBOCHHS,

Kommynuxkamuenwvie YY/[

B mpoiiecce 00yueHust ietu yqarcsi:

paboTath B IPYIIE, yYUTHIBATH MHECHUS TAPTHEPOB, OTIIMYHBIC OT
COOCTBEHHBIX;

CTaBUTH BOIIPOCHI,
oOpararbcs 3a MOMOIIIBIO;
(bopMyITUPOBATH CBOM 3aTPYAHCHHS,
npeJIaraTh MOMOIIL U COTPYIHHYECTBO;

JIOTOBAapUBATHCA O pacnpeieIeHuU (PyHKIUN U poJiel B COBMECTHOM
NEATEIIbHOCTH;

CJIylIaTh COOECeTHUKA;

JIOTOBApHUBATHCS U IPUXOUTH K 00IIEMY PEIICHUIO;

bopMyIHpoBaTh COOCTBEHHOE MHEHHUE U TTO3HITHIO;

OCYIIECTBIISITH B3AUMHBIN KOHTPOJIb;

aJICKBaTHO OIIEHUBATh COOCTBEHHOE MOBEACHNE U IIOBEICHUE OKPYKAIOIIIUX.
Pe3ynpTaTUBHOCTH IPOTPAMMBI

OsxustaeMble pe3yiabTaThl 00YYEeHUS - YMEHHUE CAMOCTOATEIBHO OCYILECTBIATh
TBOPYECKHUE MPOEKTHI ¢ HOMOLIbI0 Arduino

I[Inanupyemble pe3yJibTaThI:

OOYYarOIINIICS TOJKEH 3HATh: — UCTOPHUIO POCCUICKOTO TEXHUYECKOTO
MOJEIUPOBAHUS;

npaBuia 0€30MacHOCTH pabOThl C HHCTPYMEHTAMU;

AJICKTPOHHBIC ¥ MUKPOTIPOIIECCOPHBIC MOTYJIM MEXaTPOHHBIX H
POOOTOTEXHUYCCKUX CHCTEM;

OCHOBBI Pa3pabOTKH aJTOPUTMOB U COCTABIICHUS MPOTPAMM yIIPABIICHUS
poboTom;

MIPOBOJIUTH HACTPONKY U OTIAJKY KOHCTPYKIIMH POOOTA.

OO0yuarouuiics 10JI7KeH YMETh:

CO3/1aBaTh U MOAJIEPKUBATH MHIANBUYAJbHYIO0 HHHOPMALIMOHHYIO CPENY,



o0ecreunBaTh 3alIUTy 3HAYUMON HHPOPMAITUH U TUYHYIO HHPOPMALIMOHHYIO
0€30I1aCHOCTb, PA3BUTUE YYyBCTBA JINYHOW OTBETCTBEHHOCTH 3a Ka4€CTBO
OKpy>karo1el nHHOPMaIlMOHHON CPEIbL;

UCIIOJIB30BaTh MH()OPMALIMOHHBIE PECYPCHI OOIIECTBA U AJIEKTPOHHBIX CPECTB
CBSI3U B YUEOHOM U MPAKTUYECKON JACSATEIbHOCTH;

OCYILECTBISATh COBMECTHYIO HH(POPMAILIMOHHYIO A€ATEIBbHOCTD, B YaCTHOCTH
IIPU BBITIOJTHEHUH YY€OHBIX MPOEKTOB,;

MOBBIIIATH CBOM 00pa30BaTEIbHBIA YPOBEHb U YPOBHH TOTOBHOCTH K
MPOJIOJKEHUIO 00yueHus ¢ ucnoisibzopanuem UKT;

IUTAHAPOBATh JEATEIBHOCTD: OIPENEIATH IOCIE0BATEILHOCTD
IIPOMEKYTOUHBIX LEJIEH C y4ETOM KOHEYHOI'O PE3yJIbTaTa, COCTABIATH IUIAH U
MOCJIEIOBATEIBHOCTD ACUCTBUI; MPOTHO3UPOBATH PE3YJIbTAT AEATENBHOCTH U
€r0 XapaKTePUCTUKH;

BJIaACTh HABbIKAMU p213pa6OTKI/I MAaKE€TOB I/IHCI)OpMaI_[I/IOHHBIX, MCXaHHNYCCKUX,
SJICKTPOHHBIX 1 MHUKPOIIPOLICCCOPHBIX MOI[y.]'ICﬁ MCXAaTPOHHBIX 1
pO6OTOTeXHI/ILIeCKI/IX CHCTCM,

BJIaJICTh OCHOBAaMH Pa3pabOTKH aJITOPUTMOB U COCTABJICHHSI POTPAMM
yIpaBJeHUS pOOOTOM; YMEHHUE MTPOBOAUTH HACTPONKY U OTJIAKY KOHCTPYKIIUN
pobora.

[Iporpamma paccuutana Ha 1 rox oOyuenus. [Ipu opranuzanuu npoiecca oOy4eHust
B paMKax JaHHOW MPOrpaMMBbI MPEIO0IaracTcsi IPUMEHEHUEM CIICTYIOITUX
MeJarOrMIECKUX TEXHOJIOTHH O0yUEHHUS: OPTaHU3aIUs CAMOCTOSTEIIEHON pabOThI,
MIPOEKTHOM JESITEIIBHOCTH, CAMOKOHTPOJISA, pe(PIIEKCUBHOTO 00yUYeHUsI, OpTaHU3aIUs
paboThI B Mapax.

dopma OeHKH - JCMOHCTPAIINS, 3aIUTa PAOOTHI, BEICTYIUICHHE TIEPET 3pUTEIISIMHU,
WUTOTOBBIU II0KAa3 IPOEKTA.



Conep:xanue nmporpaMmmbl

1. BeogHoe 3ansaTue. TexHuka 6€30MacHOCTH IPU paboTe B KOMITBIOTEPHOM KJjlacce.
OO6mmii 0630p Kypca.

TexHnKa 6€301aCHOCTH NpU paboTe B KOMIIBIOTEPHOM KJIAcCe U
351eKTpoOe3onacHOCTh. COBPEMEHHOE COCTOSTHUE POOOTOTEXHUKH U
MUKPO3JIEKTPOHUKY B MUPE U B Halllel CTpaHe.

2. 3HakoMcTBO ¢ 1atod Arduino Uno.

CTpyKkTypa ¥ cOCTaB MUKPOKOHTpoJuiepa. [TuHbI.

3. TeopeTnueckre OCHOBBI AICKTPUYCCTBA.

VYpaBiieHue 3IeKTpUIeCTBOM. 3aKOHBI 3JIeKTpruecTBa. Kak ObICTPO CTPOUTH CXEMBI:

MakeTHas 1iata. UTeHue 3JeKTPUYECKUX cXeM. Y IPABICHUE CBETOAUOIOM.
MynbTUMETP OCHOBBI. DJIEKTPOHHBIE U3MEPEHUS

4. CXeMOTEXHHKA

[TapannensHOE U MOCenOBaTeNbHOE MO AKItoueHue. [IpuHImn paboTs
nepekioyatens. [IpuHuun padoTel pe3ucTopa. DKCIEPUMEHTBI C PE3UCTOPOM.
[Tpunuun padoTel nepexiatouarens. CBeroauoasl. [IpuHnun paboTel 3ymmepa u
nepekitouaresis. [ [punimun paboTel KOHEHCATOPA. DKCIEPUMEHTHI C KOHAECHCATOPOM.
[Ipocras cxema co cBeToIMOAaMHU. DKCIIEPUMEHTHI ¢ (poToauo1oM. [Ipunimn paboTbl
CUTHAJIM3AIMHU. DKCIIEPUMEHTHI C TMOAaMH. DKCIIEPUMEHT CBETOIMOA-(POTOANO,
«raitmep 555». «OnbIThl ¢ repKkOHOMY. «I1yJbT 119 KOHTpOIIepay.

5. 3HaKOMCTBO €O CpeAoN MPOrPAMMHUPOBAHUS

[ToamporpaMmsl: Ha3HAYEHUE, ONTUCAHUE U BBI3OB. [lapameTpsl, JIOKanbHbIE U
riio0asibHbIE TIepeMeHHbIe. JIoTnYecKkrne KOHCTPYKITHH.

6. Jlormueckue nepeMeHHbIe U KOHCTPYKIIUN

OcoOeHHOCTH TTOAKITIOUECHUS KHOIIKU. Y CTpaHEHHUE IIIYMOB C IOMOIIBIO
CTSTHBAIOIINX U TIOJITATUBAIOIINX pe3UCTOpPOB. [IporpaMmmHoe ycTpanenue apedesra.
ByneBble nepeMeHHbIE U KOHCTAHTBI, JIOTUYECKHUE ONEPaLIUH.

7. Ananorosbie ¥ UG POBBIC BXOABI U BBIXObI. [[pUHITNIIBI UX HCTIOJIB30BaHMS

AmnasioroBsie U iugpoBbie curHaibl, moustue [IIMM. Ynpasnenue ycrpoiicTBamu ¢
MIOMOIIBIO TTOPTOB, ogAepkuBatromnx [HINM. Iuknndyeckue KOHCTPYKIHMH, TATUUK
CIIyYalHBIX YHCEIL.

8. Cencopsl. larunku Arduino.

Ponb ceHcopoB B ynpaBisgemMbix cucteMax. CeHCOpbl U MEPEMEHHBIE PE3UCTOPHI.
Jenurens HanpsokeHus. [ToTeHmoMeTp. AHaIOroBbIe CUrHABI Ha BXoze Arduino.



Hcnonp3oBaHue MOHHTOPA IOCJICA0OBATCIIbHOI'O IMOPTAa AJIA H8.6JII-0I[CHI’II>1 3a
mapamMcTpaMu CUCTCMEI.

9. Peanuzaius mpoekToB

[Ipektol: «Masiuok», «Masiuok ¢ HapacTaroulei IpKOCTbIO», « CBETUIBHUK C
YIIPABIIAEMOU APKOCTBIO», « TepMeHBOKCY, «Ilynbcapy», « HouHOM CBETHIIBHUK,
«Knomka + csetoguony», «Csetodop», «RGB cBeToanony, «Mep3koe MuaHUuHOY,
«berymuit oronek».,« KHOMOYHBIN IepeKTroYaTeNnby, « KHOMmoYHbIE KOBOOW,
«OxpanHas cucreMa», « Tepmomerpy», «CekyHnomep», «Moit pobot», «KoiecHas
0a3a - Konecnuna», «Tanen konecHuip», «KonecHuia B mieHy», «Konecnuna Ha
J0pore». 3HaKOMCTBO € pe3ucTopaMu, cBeroaroamu. COopka cxeMm.
[TporpammupoBanue: Gpyukius digitalWrite. Tab:via MapKHpOBKH pE3HCTOPOB.
Muranue B npotuBogase. [logkmtouenne noreHuuoMeTpa. AHaIOroBbIil BXO/.
TepmenBokc. [Toakmouenue poTope3ucropa, nbe3onuiiaiku. Bocpoussenenue
3ByKa. [locnenoBaTenpHOE U MapajlIeIbHOE OAKIIOYEHUE PE3UCTOPOB.
®dotopesucrop. OCOOEHHOCTH NOIKIIOYEHHS U TPOTPAMMUPOBAHUS KHOTIKH.
MonenupoBaHue paboThl JOPOKHOIO TpeXLUBETHOTO cBeTodopa. [lonkitouenne u
nporpammupoBanrie RGB-cBeTonnoaa. 3HaKOMCTBO € YCTPOMUCTBOM M (PYHKIUSMU
TpaH3ucTopa. [logkioueHne u NporpaMMUpOBaHNUE YCTPOUCTB C TPAH3UCTOPaAMU U
CBETOAMOAHOMN mKaIou. [loakroueHne u nporpaMMUpOBaHUE YCTPOMCTB C
TPAH3UCTOPAMH U CBETOAMOAHON 1IKanou. [IoakimroueHne Tpex KHOIOK U
nbe3onumainky. [onstue «apedesr» kontakro. Tpurrep. [IporpamMmmupoBanue
My3bIkd. CO3/1aHHE UTPYLIKHA HA PEAKLHIO: Ha OBICTPOTY HaXKaTHsI KHOMIKH IO
curnany. Ilogkirouenue ceMucerMmeHTHOrO nHaMKaropa. [loakiroyenue
uH(PaKpaCHOTO JaTYHKA.

10. PoGororexnuka Ha 6aze ARDUINO

COopka MOOMIBEHOTO pOOOTa Ha OCHOBE JIBYXMOTOPHOM maTtdopmbl. [1naTs
pacmmpenus — sl (Arduino shield). lonkmrouenne npurareneit. Turbl
IBUKEHUA poboTa. [IporpaMmHoe yripaBiieHHEe ABUKEHUEM IIAT(HOPMBI IO CIOKHOMN
TpaeKTOpHH (IBUKEHUE MO KPYTy, 1o cnupaiu). [loakmtouenne nadpakpacHoro
JagpHOMEpa. YIpaBiieHUE ¢ 00paTHOM CBA3BIO. [[BUKEHUE BIOJIb CTEHBI. AJTOPUTM
BBIXO/Ia U3 JaOMpUHTA. AHAJIOTOBBIE U HU(PPOBBIE NTATUYMKH (IPEUMYILIECTBA U
HEJIOCTATKH MU(POBBIX M AaHAIIOTOBBIX TaTYMKOB). OOHapyKeHUE OEIbIX U YEPHBIX
Y4aCTKOB MOBEPXHOCTH (YCpEIHEHUE aHAJIOTOBOTO CUrHaia). /IBuxenue podora B
npesenax rpaHull (TaHell B Kpyre, MeKy JBYMs MapajuieIbHBIMU JIUHUSIMH).
OO6HapyxeHue nepekpecTKoB. JIBuKeHne podoTa Mo CI0KHBIM TPACKTOPUSIM
(mporpammupoBanue). O630p perynsTopos. [IponopironanbHOE yrpaBieHuUE.



[TponopriimonansHo-mUb hepeHransHoe ynpasinenue. [IpomopuroHaibHO-
UHTETpaIbHO-Hu (D PepeHIaibHOe yIpaBlIeHUE.

12. NaauBuayanbHas MPOSKTHAS IEITeIbHOCTb.

Pabota Haj MHAMBUAYAIBHBIM IPOEKTOM (00CYKIEHUE HIeH, TEMBI TIPOEKTOB,
uHpopmarun). PazpaboTka miana (hopMynrpoBaHUE 1IETU MPOEKTA, COCTABICHHE
rpaduka paboThI HaJ TPOEKTOM). ATOPUTM MOATOTOBKH BhICTyIUIeHHS. [loaroToBka
BBICTYIUICHUSL.

13. UTOT'OBOE 3anstue

[IpakTuka: 3anmTa UHIUBUYIbHBIX U KOJJIEKTUBHBIX MPOEKTOB.



TemaTnueckoe IJIAHUPOBAHUE

Neni/mt

Ha3zBanue pa3nena, TeMbl

Yac

OcHoBHbBIE BHU/IBI J€CATC/IbHOCTHA YIAILINXCH

BBoaHoe 3anaTue. TexHuka 6€30MacHOCTH MPH
pabote B KoMnbloTepHOM Kitacce. OOt 0030p

Kypca.

3HakoMcTBO ¢ tuiatou Arduino Uno.

OOBSCHSET OCHOBHBIC ITOHSATHS JICKTPUICCTBA CXECMEI;
Ha3bIBACT OCHOBHBIC PJICMEHTHI Ha IU(PPOBBIX CXeMax;
MOJIB3YETCS CPEION MPOTPAMMHUPOBAHUS JUTSI CO3TaHUS
MpOTrpaMMbl pabOThl MEKPOKOHTPOJIIEPA; OOBICHSET
Pa3HUILY MEXY pa3TUIHBIMU UICTOUHUKAMHU ITUTAHUS U
BBIOMpaeT HeOOXOIUMBIC; MTOJIB3YeTCs TaOIHIICH
MapKUPOBKH PE3UCTOPOB JIJIS1 OTIPECITICHHSI
COOTBETCTBYIOIIETO HOMHHAJIA;

TeopeTquCKHe OCHOBBI 3JICKTPHUYICCTBA.

YUTAET CXEMBbI; BBIIOIHIET COOPKY AJIEKTPUUECKUX CXEM,
BHOCHT HUCTIPABJICHUS B 3JIEKTPOHHBIE CXEMbI, COOpaHHbBIE
HEIIPAaBWIbHO; DKCIIEPUMEHTHUPYET, UCII0JIb3Ys] OCHOBHBIE
MPUHIUIBI pa00THI 0a30BBIX AJIEKTPOHHBIX KOMIIOHEHTOB.

CXxeMOTexXHHKa

16

HCIIOJIb3YET COBPEMEHHBIE CPEIbI TPOTPAMMUPOBAHUS
MUKPOKOHTPOJIIEPOB; OOBSCHAET OCHOBHYIO CTPYKTYPY
IIPOTPAMMBI U €€ DJIEMEHTBHI; IT0JIb3YETCS] TAKUMHU
OCHOBHBIMU MOHATUSAMU ITPOrPAMMHUPOBAHMS KaK
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MIEPEMEHHBIC, BEIPAKCHHS, JIOTHUECKAE KOHCTPYKIIHH,
byHKIIUN

3HAKOMCTBO €O CpeI0M MPOrPaMMHUPOBAHUS

YMEET COCTABUTH POTrpaMMy B COOTBETCTBUU C
ITOCTABJICHHOW 3aJja4€l U 3arpy3uTh €€ B
MUKPOKOHTPOJUIED; aHAJIU3UPYET NPEICTABICHHYIO
KOMITBIOTEPHYO IIPOTPAMMY H OIIPEAEIISIET, YTO
COOTBETCTBYIOIIAsI IPOTPAaMMa BBIIIOJIHSIET

Jlornueckue IICPCMCHHBIC 1 KOHCTPYKIINN

OOBSICHSICT Pa3HUILY MEXITY IU(PPOBLIM M aHATOTOBBIM
CUTHAJIOM; PUBOAUT IPUMEPHI UCIIOJIB30BAHUS PA3IMUHbBIX
TUTIOB CUTHAJIOB; OOBSCHSET MIPUHITUIT ITUPOTHO-
UMITYJIbCHOW MOJTYJISIIIUUY; OMMCHIBAET IIBETOBBIC MOJIEIH U
WX POJIb B CO3/IaHUU 1[BETAa; 00OCHOBBIBACT BHIOOD
COOTBETCTBYIOIIIEIO TUIIA CUTHAJIa B CBOEH CXEMeE.

AHanoroBble U HU(PPOBHIE BXObI U BBIXOIBI.

HpI/IHI_[I/IHI)I HNX HUCIIOJIb30BaHU.

OOBSICHSICT MOHATHE CEHCOPA; Pa3IUYACT THUIBI CEHCOPOB;
MIPUBOJAUT MPUMEPHI IPUMEHEHHUSI CEHCOPOB; OCYIIECTBIISIET
HAaCTPONKH TaTUUKOB; CHUMAET MOKa3aHUsl, KOTOpPhIE
MOCBUTAIOT JATYMKH; OMKUCHIBAET MPOOJIEMbI, BO3MOKHBIC
MIPU UCIIOJIb30BaHUU JATYMKOB; MOJIB3YETCS Pa3IMUHbIMU
TUTIAMH JATYUKOB JJIS TOTYUYEHUST HEOOXOIMMON
uH(pOpMAaIUK; CO37aeT MPOTPAMMHBIN KOJ IJIs1 YIIPABJICHUS
JTaTYMKAMU; BHIOUPAET COOTBETCTBYIOIINI AATYUK IS
MOJTy4eHUs] HEOOXOUMOT'O CUTHAJIA.
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Cencopsl. atauku Arduino.

coOHpaeT yCTpoiCTBa MO CXeMe Ha MAaKETHOM TaTe
MOAKIIOYAET POTOPE3UCTOPHI, PE3UCTOPHI, MTbE3OMUILIATIKA
oI0MpaeT HOMUHAIIBI PE3UCTOPOB. MOAKIIOYAET PE3UCTOPHI
pPa3HBIMU CITIOCOOAMU. OJKIIOYAET U MPOrPaMMHUPOBATh
KHOTIKH.

Peanmaulxm IIPOCKTOB

14

MOAKIIIOYAET TATYUKHU U CEHCOPBIL. MOJKIIOYACT U
MIPOTPAMMUPOBYET YCTPOICTBA C TPAH3UCTOPAMM.
OCYILECTBIISIET TOAKIIOUCHHUE DJIEKTPOHHOU CXEMBI B
3aBUCHUMOCTH OT THIIa BRIOPAHHOTO CUTHAJIA; MPOBEPSIET TUIT
CUTHAaJa, M0JIaBa€MOT0 Ha YCTPOMCTBO;

10

Po6ortorexnuka Ha 60a3ze Arduino

20

Yyamuecs: COOMparoT HHTEIIEKTYaTbHYIO
pPOOOTOTEXHUYECKYIO MIATHOPMY, TaTUUKH, IIIATHI
pacCIIMpPEHUs], OCBAaUBAIOT 0A30BbIE AITOPUTMBI TBUKEHUS
pOOOTOB MO TPACKTOPUU, 00BE3/1 MPETATCTBUM, PEIIAIOT
3aJja4M OpUEHTAIN poO0Ta B MPOCTPAHCTBE, 3aaUH
oOMeHa U iepeiauu TaHHbBIX.

10

Pabota Haj cOOCTBEHHBIMU TBOPUECKUMHU
IPOCKTaMH

Ha3wiBaeT ocHOBHBIE C(Pepbl MPUMEHEHUS
MUKPOKOHTPOJIJIEPOB B 001IecTBe. OCYIIECTBIISCT aHAINU3
MPEIOCTABIEHHOTO ycTpoucTBa. Ha3piBaeT OCHOBHBIE
COCTaBJISIIOIIME YCTPOKCTBA. CONb3yeT JONOIHUTEIBHBIE
TJIaThl PACIIUPEHUS U TATYUKH JJISI TPEAOCTABICHUSA
YCTPOMCTBY COOTBETCTBYIOIIMX BO3MOXKHOCTEM. Co3aer
cOOCTBEHHbIE OMOIMOTEKU TPU MPOTPAMMUPOBAHUU

12




ycTpoicTa. [IpuBOAUT BapUaHThI yIydllIEHUS
CYILECTBYIOIIEH KOHCTPYKIIMH U PAOOTHI 3JIEKTPOHHOTO
YCTPOMCTBA.

Hroro

72
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Ka.]'leHI[apHO - TEMATHYCCKOC IVIAHUPOBAHHUE

[ara nposeaenu | Popma
Ypok |[Tema KOHTPO
njaan  |dakr |0
1 |BBognoe 3anstue. Oxpana tpynaa. O6mmii 0630p cobecent
Kypca. OBaHUE
2 |3makomcTBoO ¢ miatoi Arduino Uno.
3 |3aKOHBI 2JIEKTPUYECTBA.
4 |Yrenue cxem. [loctpoenue cxem. MakeTHas rjara. cxema
5 |MynbTUMETp OCHOBBI. DJIEKTPOHHBIE U3MEPEHUS.
6 |IlapamnenbHOe U TOCIIEIOBATEIHHOE TTOAKITIOUCHHE
7 |«[lynbT 11t KOHTpOJUIEpaX»
8  |IIpuHIun paboThl pe3ucTopa. IKCIIEPUMEHTHI C cxema
PE3UCTOPOM.
9  |Ilpuanmn paboTsl nepexmrodaTenss. CBeTOINUO0IbI
10 |IIpuHnum paboTel KOHACHCATOPA, 3yMMepa
11 |DKcrepuMeHTBI C KOHJIEHCATOPOM
12 |IIpocTas cxeMa co CBETOAMOIaMHU
13 |DkcnepuMeHThI ¢ POTOANOIOM
14  |IIpunuun paboThl CUTHATU3AIIAN cxema
15 |DKcnepuMeHTHI C THoAaMu
16 |DkcnepuMeHT cBeTOauO1-(HhOTO MO0
17 |3HaKOMCTBO CO Cpeoi MPOrPaMMHUPOBAHMS
18 |Ilepemennsble, TOTHKA, PYHKITUH.
19 |KHoOmKH U JIOoTuKa
20 |Ananorosbie u IUGPOBBIC CUTHAIIBI
21 |IIIWUM - ynpaBieHue SpKOCTbIO
22 |CeHCOpBI, pe3UCTOPBI, ACIUTEITN HAPSKCHUS
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23

MOHI/ITOp IMOCJaACA0OBATCIILHOTO ITIOPTAa

24 |IIpoekt «Masiuok»

25 [|IIpoekT «Masuok ¢ HapacTarIIeH IPKOCTHIO

26 |IIpoekt «CBETUIBHUK C YIIPaBISIEMON SIPKOCTHIO

27 |IIpoekt «TepMeHBOKC)

28 |Jlormueckue nepeMeHHbIE U KOHCTPYKITUH

29 |Co3nanue cOOCTBEHHBIX TBOPUYECKHX MMPOECKTOB
YYaIuXxCs

30 |AnanoroBsie U HU(PPOBBIE BXOAbI U BHIXOJIBI. MOJIEITb
[TpuHIUIIBI UX UCTIOJIE30BAHMUS.

31 |Cozmanne COOCTBEHHBIX TBOPUYECKHUX MPOEKTOB MOJIEIh
y4YaIuxcs

32 |IIpoekt «HouHOI CBETHIIBHHK MOJIEIh

33 |IIpoekT «KHormKa + cBETOANO MOJIEIb

34 |Coznanue COOCTBEHHBIX TBOPUECKHUX MPOEKTOB MOJIEIb
YYaIuxcs

35 [|IIpoekT «CBeTodop» MOJIENb

36 |IIpoekt «RGB cBetoanom»

37 |Cozmanne COOCTBEHHBIX TBOPUECKHUX MPOEKTOB MOJIEIH
y4YaIuxcs

38 |IIpoekT «berymmuii OTOHEK» MOJIeh

39 |IIpoekt «Mep3koe MHaHUHOY» MOJIENb

40 |IIpoexT «KHOMOYHBIN MEPEKITIOUATEITH) MOJIENb

41 |Co3znmaHne COOCTBEHHBIX TBOPUCCKHX IMMPOSKTOB MOJENb
yYaInuxcs

42 |IIpoekT «OxpaHHas cuCTEMay MOJENb

43 |Cencopsl. Jlataunku Arduino. MOJ€EJIb

44 | Coznanue COOCTBEHHBIX TBOPUECKUX MPOEKTOB MOJENb

y4aumxcs
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45 |IloakiroyeHue cepBOIPUBOIA MOJIEJTb

46 |Cosznanue COOCTBEHHBIX TBOPUECKUX IMPOEKTOB MOJIEJTb
yUanmxcs

47 |Cobopka poboTa MOJIETh

48 |TlomkmroueHne 000pyaOBAHUS MOJIEITb

49 |Pa3paboTka MporpaMMbl ¢ BKIIFOUYCHHEM MUTAHHS MO/JIeTTh

50 |Pa3paboTka rmpoekTa « JHKOIEP» MOJIEITb

51 |Pa3paboTka rnpoekTa « JHKOEP» MOJEIb

52 |Pabora c HeCKOIBKMMU UCXOHBIMU (haiiaMu

53 |Pabota c HECKOIBKUMH UCXOAHBIMU (aiiiaMu

54 |TIpoekt «KereabpuHr» MOJIENb

95 | ANTOpUTMBI JBUKEHUSI pOOOT MO/IEJTb

56 |AnropuTMBI ABHKEHUS pOOOT MO/IEJTb

57 | YpTpa3ByKOBOM TallbHOMED MOJIETh

58 | [IBmxenue poboTa Mo JTaOUPUHTY

59 |/IBmxenue poboTa mo JaOUpUHTY

60 |IIpoekt «CremoBaHuE MO TUHUM

61 |IIpoekt «CrnemoBaHuE MO TUHUM

62 |IIpoekt «CnenoBaHue MO JIUHAM MOJIENb

63 |Perymstopsl. Bunsl perynstopos. MOJIENb

64 |IIpoekt «/IBrm>keHHE 11O TPACKTOPUNY MOJIENb

65 |IIpoekt «/IBMm>keHHE 11O TPACKTOPUNY

66 |OO6Be3x poboTOa MPEISITCTBUMA MOJIEITb

67 |JIBmxeHre poboTa BIOIb CTCHBI MO/IEJIb

68 |Cozmanue cOOCTBEHHBIX TBOPUYECKHUX MPOEKTOB MIPOEKT

ydamuxcs. UToroBast KoH(epeHIns yJanmxcst
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TpeGoBaHus K YPOBHIO 3HAHUI, YMEHUI M1 HABBIKOB 110 OKOHYAHUIO PeaJIn3anuu
NMpOrpamMMsbI:

VYyammecs 11-14 net B pe3ysibTare yCBOCHHS IPOTPaMMBbI

JOJIZKHBI 3HATDb.

nmpaBuiia 6e30macHoN paboThI;
OCHOBHBIE KOMIIOHEHTBI KOHCTPYKTOpOB Arduino;

KOHCTPYKTHUBHBIE OCOOCHHOCTHU PA3IUYHBIX MOJICNICH, COOPYKEHUN U
MEXaHU3MOB;

KOMITBIOTEPHYIO CPE/Ibl, BKIIOYAIOIIYIO B ce0s rpaduecKuii si3bIK
IpOTrpaMMHUPOBAHMUS;

BU/JIbI IIOJIBMKHBIX Y HETIOJABMKHBIX COCIUHEHUN B KOHCTPYKTOPE;
KOHCTPYKTUBHBIE OCOOCHHOCTH Pa3JInNYHBIX pOOOTOB;

MIPUEMBI ¥ OTBIT KOHCTPYUPOBAHUS C UCTIOIB30BAaHUEM CIICIIMATBHBIX AJIEMEHTOB,
U IpYTUX OOBEKTOB M T.1I.;

OCHOBHBIC AITOPUTMHUYECKUE KOHCTPYKIIMH, 3TAIBI PEIICHUA 3a]1a4 C
HCIoJIb30BaHuEM DBM.

yMeTh:

HCIIOJIb30BaTh OCHOBHBIC AJITOPUTMHUCCKHE KOHCTPYKITUH JUISl PeIICHUsT 0a30BbIX
3aad4;

KOHCTPYHPOBATh Pa3IMUHbIE MOJIEIH;
UCIIOJIb30BaTh CO3aHHbIE TPOIPAMMBI;

NPUMEHATD NOJYyYEHHbIE 3HAHUS B IPAKTUUECKON AESITETbHOCTH.
BJIAJ1eTh:

HaBbIKAMH PabOTHI ¢ poOOTaMU;

HaBbIKaMH paboThl B cpene Arduino.

MaTepHaHLHO-TeXHH‘IeCKOG OCHaIlICHHUC

KommbroTep, KOHCTpYyKTOp Ha ocHOBe Arduino, KoHCTpykTOp «P0oOOTOIOTHsD»

Y4yeOHO-MeTOAUYECKHHA KOMILJIEKT

Y4eOHO-MeTOAUYECCKUA KOMILIEKT

Jis yyammxcs:
OcHosnas (LIOP):
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1. http://wiki.amperka.ru/ Teoperudecknii 1 MPaKTHYECKUI MaTEpUaI, ONTMCAHHE
MpaKTHKyMa

2. http://robocraft.ru/page/summary/#Practical Arduino TeopeTuueckuii u
IIPAKTUYECKUA MaTEpUal

3. http://avr-start.ru/?p=980 DnexTpoHMKa ISl HAUMHAIOMINUX. Y POKH.

JlonoaHUTEIbHAS

1. http://bildr.org MHCTpYKIIMHU 1 CKETYHX JIJIS TOJAKIIFOUEHUS Pa3IUIHBIX KOMIIOHEHTOB K
wiate Arduin.

25 http://arduino4life.ru npaktuueckue ypoku mo Arduino.

3. http://arduino-project.net/ Buaeo ypoku, OMOINOTEKH, IPOSKTHI, CTAThH, KHUTH,
npuioxenus Ha Android.

Just yaurens (LLOP):

1. https://sites.google.com/site/arduinodoit/home Meroauueckue pa3paboTKH,
OTNMCAHUE MPAKTUYECKUX U JTA0OPATOPHBIX padoT.

2. http://bildr.org MHCTpYKIMK ¥ CKETYH SIS TOAKIIOUYCHHS Pa3IMYHBIX KOMIIOHCHTOB
kArduino.

http://arduino4life.ru mpakrtudeckue ypoku o Arduino.

http://avr-start.ru/?p=980 DnekTpoHHKa JJI1 HAYMHAIOIIHUX. Y POKH.

http://lesson.iarduino.ru Ipaktudeckue ypoku Arduino.

3
4
5. http://edurobots.ru 3anumarenpHas poOOOTOTEXHHKA.
6
7

http://zelectro.cc CoobriectBo paguosroouteneii (Arduino). Ypoku, mpoeKThl,
CTaThbU H JIP.

8. http://cxem.net CaiiT o paguo3IeKTPOHUKH ¥ MUKPOIJICKTPOHUKE.

9. http://arduino-project.net/ Buneo ypoku, OMOIMOTEKH, TPOSKTHI, CTaThH, KHUTH,
npunoxenus Android.

10. http://maxkit.ru/ Buneo ypoxu, ckeruun, mpoektsl Arduino.

11. http://arduino-diy.com Bce aiis Arduino. JlaTauku, IBUTaTeNH, MPOCKTHI, SKPaHBI.

12. http://www.robo-hunter.com CaiiT 0 poOOTOTEXHHUKE i MUKPOIJICKTPOHHUKE.

13. http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-
oglavlenie.html?

Ypoku no Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-mpoekTel. Ypoku, mporpaMMUpOBaHuE,
yIpaBJIeHUE U MOIKIIOYCHHUE.
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http://wiki.amperka.ru/
http://robocraft.ru/page/summary/#PracticalArduino
http://avr-start.ru/?p=980
http://bildr.org/
http://arduino4life.ru/
http://arduino-project.net/
http://bildr.org/
http://arduino4life.ru/
http://avr-start.ru/?p=980
http://edurobots.ru/
http://lesson.iarduino.ru/
http://zelectro.cc/
http://cxem.net/
http://arduino-project.net/
http://maxkit.ru/
http://arduino-diy.com/
http://www.robo-hunter.com/
http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-
http://arduinokit.blogspot.ru/

15._http://kazus.ru/shemes/showpage/0/1192/1.html DSnekrponnsiii moptan. HoBoctw,
CXEMBI, IUTepaTypa, CTaTbu, GOPYMBI 110 AIEKTPOHUKE.

16. http://www.radioman-portal.ru/36.php ITopTai mist paguomoOuTeNeid. Y pokH,
npoekTsl Arduino.

17._http://www.ladyada.net/learn/arduino/ ypoxu, uactpykiws mo Arduino.
18._http://witharduino.blogspot.ru/ Ypoku Arduino.

19._http://arduino.ru/Reference ITpoekTsl, cpeaa nporpaMmmupoBanus Arduino.

20._http://a-bolshakov.ru/index/0-164 Bumeoypokw, IPOEKTHI, 3a1a4H.

21._http://arduino-tv.ru/catalog/tag/arduino ITpoexTsr Arduino.

22.http://herozero.do.am/publ/electro/arduino/arduino principialnye skhemy i uroki/4-
1-0-32 I[NpunnunuaibHbIe CXeMbI B ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravienie-sistemoy-arduino/ crymaus
MHHOBALlMOHHBIX POOOTOTEXHUYECKUX PEIIEHUH. Y POKH, TPOEKTHI.
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1. I'onmukos J1.B. Scratch. 18 urpoBbIX MPOEKTOB JIJIsl FOHBIX MPOIPAMMHUCTOB
MUKpPOKOHTpoJuiepoB. - CI16.: BXB-ITerepoypr, 2018. - 160 c.: u.

2. baym [Ixemepu M3yuaem Arduin0: ”HCTpYMEHTBI U METOPIbI TEXHUIECKOTO
BoseOcTBa:Ilep. c anr. - CII0.: BXB-Ilerepoyr, 2018, - 336 c.: ui.

3. Mowmot M.B. Mo6unbabIe po6oThI Ha 6a3¢ Arduino/ -2-¢ u3., mepepaboT. U JOIL.
- CI10,:bXB-ITerepOypr. - 336 c.: ui.

4, "PykoBOACTBO MosIb30BaTEN K HA00PY "YMHBIN oM I S5KCIEPUMEHTOB C
kouposutepom Arduino” -CIT6.: BXB-IlerepOypr, 2017 - 48 c.: .

S. Nudopmatuka. [IpumepHbie paboune nporpaMmmbl KypcoB BHEYPOUHOM
NesTeIbHOCTH. 9-6, 7-9 Kiacchl: yuebHO — MeToanueckoe nocodue /Tlox pen. JI. JI.
Bbocogoii. - M.: BUHOM. Jla6oparopust 3uanuii, 2020. - 136 c.
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