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IHosicHuTEeALHAA 3aIIUCKA

Pabouas mporpamma nomomHUTEIHHOTO 00pa3zoBanus "Arduino" cocrasieHa ¢
yuérom TpedoBanuii PI'OC u sBiAseTcs NporpaMmMoi OOLIEMHTEINIEKTYalbHOM
HaIIPaBJICHHOCTH.

Pabouas mnporpamma coctaBieHa Ha ocHoBe mnporpammbl JI.I. Komocos
«Arduinoy, (Madopmatuka. [IpumepHbie pabourie mporpaMmbl KypcOB BHEYPOUHOM
NeATeNbHOCTU. 5-6, 7-9 kmaccel: yaebHO — MeToauueckoe nocooue /Ilox pea. JI. JI.
Bocosoii. - M.: BMHOM. Jlab6oparopuss 3nanuii, 2020. - 136 c.) u KHUTH
"PykoBOACTBO mojb30Barenss K Habopy "YMHBIA AoM" Uil 3KCIEPUMEHTOB C
koHposuiepoMm Arduino" -CI16.: BXB-IletepOypr, 2017 - 48 c.: ui.

[Iporpamma  [OMOJIHUTENBHOTO  0Opa30BaHUS "IIporpammupoBaHue
MHKPOKOHTpPO/IepoB  Arduino. PoOororexnmka" mo3BosiseT OOBEIUHUTD
KOHCTPYUPOBaHHUE U TMPOrPpaMMHUPOBAHHE B OJIHOM Kypce, YTO CIOCOOCTBYET
MHTETPUPOBAHUIO TPENOJaBaHus HWH(DOpPMATUKHU, MaTeMaTUKH, (PU3UKHU, YepyeHUs,
€CTECTBEHHBIX HAyK C Pa3BUTHUEM HWHXEHEPHOTO MBIILICHUS, YEPE3 TEXHUUYECKOE
TBOPYECTBO, ABJISETCA NPOrpaMMOM Kypca TEXHUYECKOW HampaBIEHHOCTH.

TexHuueckoe TBOPYCCTBO — MOHIHBIfI HHCTPYMCHT CHHTC3a 3HaHHﬁ,
SaKJ'IaZILIBaIOIHI/Iﬁ IMPOYHBIC OCHOBBI CHCTCMHOI'O MBIIIJICHHA. Takum 06pa30M,
HHXXCHCPHOC TBOPUCCTBO U Ha60paT0pHBI€ HCCIICAOBAHUA — MHOI'OrpaHHasd

NeATeNIbHOCTh, KOTOpasl JOJDKHA CTaTh COCTABHOW YacThIO TOBCETHEBHOW KU3HU
KaXXJIOTO 00y4YaroIerocs.

JInst yCIEMIHOTO TPOBEICHUS 3aHATHH HCIONB3YIOTCS Pa3sHOOOpasHbIC BHIBI
paboT: WIPOBBIE DIIEMEHTHI, WIPHI, TUJAKTHYCCKMH M pPa3JaTOYHBIA MaTepual,
(GU3KYJTBTMHUHYTKH,  KPOCCBOPJbI,  T'OJIOBOJOMKH, MPOEKTHI,  HCCIICJIOBAHUS,
IporpaMMHUpOBaHUE U MOJeIupoBanue B cpeae Tinkercad, 4To mo3BoJseT IPOBOANTD
3aHSTHS M BBIOJIHATH MPOEKTHI B AUCTAHIIHOHHON (opme.

Hean:

— TIOBBIIICHUE MOTHBALIMHU K U3YUYEHHIO PEIMETOB €CTECTBEHHO-
MaTeMaTHYECKOTo IuKiIa (hu3nka, nHHOpMaTHKa, MAaTEMATHKa, TEXHOJIOTH );

— 3HAKOMCTBO € OCHOBHBIMH IIPHMHIOUIIAMHU MCXaHUKH, C OCHOBAMHU
I[IporpaMMupOBaHHs B Fpa(l)I/I‘—IeCKOM N TCKCTOBOM A3bIKAX,

— IIOHHMMAHHC BAKHOCTHU MCIKIIPCIMCTHBIX CBHSGfI;

- (bOpMI/IpOBaHI/Ie OCJI0CTHOIO MUPOIIOHMMAaHHWA U COBPCMCHHOI'O HAYYHOI'O
MHUPOBO33PCHUA.



3agaum:

— H3y4YCHHUE NEePBOHAYAIBHBIX 3HAHUI O KOHCTPYKIIMH POOOTOTEXHUUECKUX
YCTPOUCTB;

— O03HAaKOMJIEHHE C IIpaBujIaMu 0e3011acHON pabOThI ¢ MHCTPYMEHTAMHU;
— O3HAKOMJIEHHE C IPOrPaMMHUPOBAHUEM POOOTOTEXHUUECKUX YCTPOUCTB;

— (¢dopmupoBaHue O0IIEHAYYHBIX U TEXHOJIOTMYECKUX HABBIKOB
KOHCTPYHMPOBAHUS U IPOECKTUPOBAHMUS;

— yMeHue paboTaTh B KOJUIEKTUBE, 3P(HEKTUBHO pacipeiesiTh 0053aHHOCTH;

— Pa3BUTHUC HCI/IXO(I)I/ISI/IOJIOFI/I‘IeCKI/IX KadCCTB O6yan-OIJ_[I/IXC${I IHaMAThb,
BHUMAHHC, CIIOCOOHOCTH JIOTMYECKHU MBICJIUTDb, AHAJIN3UPOBATh.

— pa3BUBATh YMEHUS U3JIaraTh MBICIU B YETKOM JIOTHUECKON
MOCJIEIOBATEIbHOCTH, OTCTAaUBATh CBOIO TOUKY 3PEHUS, aHATTU3UPOBATh
CUTYaIIUIO M CAMOCTOSITEIbHO HAXOIUTh OTBETHI Ha BOIIPOCHI MyTEM
norudeckux paccyxjaenuil. llean: o0yuenrne ocHoBaM poOOTOTEXHUKH,
IPOrpaMMHUPOBAHHUS, PA3BUTHE TBOPUYECKUX CITIOCOOHOCTEH B Mpolecce
KOHCTPYHUPOBAHUS U IPOEKTUPOBAHUS.

3anstus npoBoasarca 1 pa3 B Hexemto mo 2 yaca, 68 4. B rox. [Iporpammoii
peyCMOTPEHO MpoBeeHne 26 MPaKTUYECKUX padoT.

OxujgaemMble pe3yJbTaThI:
JInunoctubie YY]|

— TOTOBHOCTb K CAMOMJICHTU(UKAIIUU B OKPY>KAIOIIEM MHUPE HA OCHOBE
KPUTHUYECKOTO aHaIu3a HHGOPMAIIH, OTPAXKAIOIIEH pa3IMuHbIE TOUKHU 3PECHHUS
Ha CMBICII U IIEHHOCTH >KU3HH;

— YMEHHE CO3/1aBaTh U MOJICPKUBATH MHIUBUIYAITbHYIO HH()OPMAITMOHHYIO
cpeny, obecneynBaTh 3alUTy 3HAUUMOW HH(DOPMAITUH U INYHY O
MH(POPMAIIMOHHYIO 0€30MaCHOCTh, PA3BUTHE YyBCTBA TUYHOU
OTBETCTBEHHOCTH 32 KaU€CTBO OKpYKarolei nHGOPMAIIMOHHON CPEIbI;

— TmpuoOpeTeHune OIbITa UCTIOIb30BaHUs HH(POPMAITMOHHBIX PECYPCOB O0IIECTBA
Y DJIEKTPOHHBIX CPEJICTB CBS3U B YUICOHON M MPAKTUIECKOM JESITEIIEHOCTH;

— YMCHHC OCYHICCTBJIATH COBMCCTHYIO I/IH(I)OpMaI_[I/IOHHYIO ACATCIBbHOCTD, B
YaCTHOCTH IIPH BBIITOJITHCHUH y‘—Ie6HI)IX IIPOCKTOB;,

— TIOBBIIICHUE CBOETO 00PA30BATEIIFHOTO YPOBHS M YPOBHS TOTOBHOCTH K
MPOJOJDKEHUIO 00yUeHus ¢ ucnonbzoBanuem UKT.



METaHPEIlMeTHI)Ie
Ho3naeamenvnvie Y/[/]

Hayasao GopMUPOBAHUS HABbIKA TOUCKA HEOOX0AUMOM nHGOpPMAIUH JJIs
BBITIOJIHCHUST YUCOHBIX 3a/IaHUM;

cOop uHpopMaiuy;

o0paboTka nndopmanuu (¢ nomowwvro UKT);

aHanu3 uHGoOpMaluu;

nepeaavya nHGopmMaruu (yCTHbIM, TUCbMEHHBIM, IUPPOBBIM CIIOCOOAMM);
CaMOCTOSATEIBHO BBILACIATH U (DOPMYITHUPOBATH MO3HABATENIbHYIO LEb;
UCIIOJIb30BaTh 001IMe TPUEMBI PEILICHUS 3a]1aY;

KOHTPOJIMPOBATH U OLICHUBATH MPOIIECC U PE3YIbTaT AEATEIbHOCTH;

MOJIENTUPOBATD, T.€. BBIACIATh U 0000IIEHHO (PUKCUPOBATH FPYIIIIHI
CYIIIECTBEHHBIX MTPU3HAKOB 00BEKTOB C LIEJIBIO PEIICHUSI KOHKPETHBIX 3a/a4.

MMOABCACHHUC ITO ITOHATHC Ha OCHOBC PACIIO3HABAHUA 06’BCKTOB, BBIJACJIICHU A
CYIICCTBCHHBIX ITPHU3HAKOB;

CUHTE3, CPABHEHUE;
KJaccuUKaIs M0 3aJJaHHBIM KPUTEPHUSIM;
YCTAaHOBJIEHUE aHAJIOTUIA;
MOCTPOEHUE PACCYKICHHUS.
Pezynamuenvie YY/[
HaBBIKK YMEHUS GOPMYITHPOBATH U yIEP)KUBATh YU€OHYIO 3a1a41Yy;
peo0pa3oBBIBAThH MPAKTUUECKYIO 3a/1a4y B TIO3HABATEIbHYIO;
CTaBUTH HOBBIC yUeOHBIC 33/1a41 B COTPYTHUUYECTBE C YUUTEIIEM;

BBIOMpATh ACHCTBUS B COOTBETCTBUH C ITOCTABJICHHOM 3a/1aueil U yCIIOBUSIMU €
peamn3anuu;

YMEHHE BBITIOJHATh YICOHBIC ICHCTBUS B YCTHOH (hopMme;
HCTIOJIL30BATH PEYb JJISl PETYJISIIIUU CBOETO JECUCTBUS;

CIIMYATh CIIOCO0 JICHCTBHUS 1 €T0 PE3yIbTaT C 3aJJaHHBIM dTAJIOHOM C IEJIBIO
O0OHapy»XeHNS OTKIIOHCHHUH M OTIWYUI OT ATAJIOHA;

aJICKBaTHO BOCIPUHUMATH NPEJIOKECHUS YUUTENEH, TOBAPULIEH, POAUTENEH U
JIPYTUX JIFOAEH MO0 UCIPABICHUIO AOMYIIEHHbBIX OIIUOOK;



— BBIIEATH U (POPMYITUPOBATH TO, YTO y>KE€ YCBOCHO U YTO €IE HY)KHO YCBOUTb,
ONPENEATh KAYECTBO U YPOBHS YCBOEHUS,

Kommynuxkamuenwvie YY/|
B npouiecce 00yyeHus AeTH ydarTcs:

— paboTath B rpyImIe, y9uThIBATh MHCHHS IMAPTHEPOB, OTIUYHBIC OT
COOCTBCHHBIX;

— CTaBUTb BOMIPOCHI;

— o0patarbes 3a TOMOUIBIO;

— (dopMynupoBaTh CBOM 3aTPYIHEHUS;

— TMpeajarath MOMOIIb U COTPYJHUYECTBO;

— JIOrOBapUBaThCs O pachpeneseHnu GyHKIUMNA U poJiel B COBMECTHOM
NEeSATENbHOCTH;

— CIIymaTth co0eceaHNKa;

— JI0OTOBapUBAThCS U MIPUXOJUTH K 00IIEMY PEIIECHUIO;

— (opMyIHpoOBaTH COOCTBEHHOE MHEHHE U MMO3UIIHIO;

— OCYILECTBIIATh B3aUMHBII KOHTPOJIb;

— aJIeKBaTHO OIIEHMBATh COOCTBEHHOE MMOBE/ICHUE U MOBEJIEHUE OKPY>KAIOIIUX.
— Pe3ynbTaTUBHOCTH MPOTrPaMMBbl

— OxumaeMble pe3yabTaThl 00YUCHHS - YMEHHE CAMOCTOSITEIIFHO OCYIIIECTBIISATh
TBOPYECKUE MPOEKTHI ¢ MOMOIIbI0 Arduino

I[Inanupyembie pe3yabTaThl:

— 0o0yyaromuics J10HKEeH 3HATh: — HCTOPUIO POCCUICKOTO TEXHUYECKOTO
MOJICJIMPOBAHUS;

— mpaBwia 6e30macHOCTH PabOThI ¢ MHCTPYMEHTAMU;

— 3JICKTPOHHBIC ¥ MUKPOIIPOIECCOPHBIC MOYJIM MEXaTPOHHBIX U
POOOTOTEXHUYCCKUX CUCTEM;

— OCHOBBI pa3pa0OTKH aJIFTOPUTMOB U COCTABJCHUS IIPOIPAMM YIIPABJICHHS
poboTom;

— TPOBOJUTH HACTPONKY U OTJIAIKY KOHCTPYKIIUU pOOOTAa.
Oo0yyarmuiics 10J15KeH yMeTh:

— CO03/1aBaTh U MOJAEPKUBATH UHAUBUIYATbHYIO HH(OOPMALIMOHHYIO CPELY,



o o0ecrneunBaTh 3aIUTY 3HAYMMON HH(DOPMAIIHH 1 THYHYIO
MH(OPMAIMOHHYIO 0€30MaCHOCTh, Pa3BUTUE YYBCTBA JIMYHOU
OTBETCTBEHHOCTH 33 KaUeCTBO OKpY Karolieil HHPpOpMaIIMOHHON Cpeibl;

— HCHOJb30BaTh HHGOPMAIIMOHHBIE PECYPCHI OOLIECTBA U DJIEKTPOHHBIX CPEJICTB
CBSI3M B YUE€OHOM U MPAKTUYECKOU JeATENbHOCTH;

— OCYILECTBIIATh COBMECTHYIO MH()OPMALIMOHHYIO IE€SITEIbHOCTh, B YACTHOCTH
IIPU BBINOJTHEHUHU Y4E€OHBIX IPOEKTOB;

— TIOBBINIATH CBOM 00pa30oBaTeNbHBIA YPOBEHb U YPOBHb TOTOBHOCTH K
POJIOKEHUI0 00y4eHus ¢ ucnoiab3oBanuem MKT;

— TNIAHUPOBATH ACATCIBHOCTL: OIIPCACIIATH ITOCJICAOBATCIIBHOCTD
IMPOMECIKYTOUYHBIX L[GJIGP'I C yqéTOM KOHCYHOTO pC3yJibTaTa, COCTABJIATH IIJIAH U
IIOCJICI0OBATCIIBHOCTD I[@ﬁCTBPIﬁ; MPOTrHO3UPOBATH PE3YJIbTAT ACATCIbHOCTH U
€TI0 XapPaKTCPUCTUKHU,

— BJIaACTb HaBbIKaMH pa3pa60TI<1/1 MaK€TOB I/IH(i)OpMaIII/IOHHBIX, MCXaHHYCCKHUX,
QJICKTPOHHBIX 1 MUKPOIIPOLCCCOPHBIX MOJIYJICfI MCXATPOHHBIX U
pO6OTOTCXHI/I‘{eCKI/IX CHUCTEM,

— BIQJCTh OCHOBaMH Pa3paOOTKH aJTOPUTMOB U COCTaBJICHUS MTPOTPaMM
yIpaBJIeHUS pOOOTOM; YMEHHUE MMPOBOUTH HACTPOHKY U OTIAAKY KOHCTPYKITUU
pobora.

[Iporpamma paccunmtana Ha 1 rom oOydenus. Ilpu opranmzanmm mnpoiiecca
oOydeHHMs: B paMKax JaHHOM MporpaMMbl MpeAnoiaraerca MpUMEHEHUEM

CJICTYFOIITUX TIeIarOTUIECKIX TEXHOJIOT U o0yueHUs: OpTaHu3aIUs
CaMOCTOSITSILHOW ~ pa0OThI,  MPOCKTHOW  JEATCIBHOCTH,  CaMOKOHTPOJI,
pedieKCUBHOTO 00yUeHHUsI, OpraHu3aIus paboThHI B Mapax.

@®opMa OIEHKH - JIEMOHCTpaIus, 3aluTa paloThl, BBICTYIUICHHE TIEpe.

3pUTENSIMH, UTOTOBBIN ITOKA3 IMPOEKTA.



Coaepxanue nporpaMMsl

1. BonHoe 3ansatue. Texnuka 6e30macHOCTH IpU paboTe B KOMITBIOTEPHOM KJ1acce.
OO6muit 0630p Kypca.

Texnuka Oe3omacHOCTM Tpu paboTe B KOMIIBIOTEPHOM KJlacce U
anekTpobe3onacHoCcTb.  COBPEMEHHOE  COCTOSIHUE  POOOTOTEXHUKH U
MHUKPOSJIEKTPOHUKHU B MUPE U B HAIlIEH CTpaHe.

2.3HakoMcTBO ¢ Iiatoii  Arduino  Uno.

CTpyKTypa B COCTaB MUKPOKOHTpoJuIepa. [ TMHBI.

3. TeopeTnyeckre OCHOBBI AIICKTPHUCCTRA.

YrpaBieHue 3JIEKTPUICCTBOM. 3aKOHBI 3JIeKTprudecTBa. Kak OBICTPO CTPOUTH CXEMBI:
MaKeTHas riata. YTeHue JIEKTPUUYECKUX CXeM. YTIPaBICHUE CBETOHOOM.
MynbTHMETP OCHOBBI. DJIICKTPOHHBIC H3MEPCHHUS

4. CxeMOTEXHHKA

[TapamnenbHOoe W mociedoBaTenbHOe — moakmtodeHue.  [Ipunmun — paGoThl
nepexiouarens. [lpuHiun pa®oTel pe3ucTopa. ODKCIEPUMEHTHI C  PE3HCTOPOM.
[Mpunun pa6otel nepekitouarens. CBeroauonsl. [IpuHimun paboTel 3ymmepa u
nepexouarens. [IpuHnun paboTsl KOHIEHCATOpa. DKCIIEPUMEHTHI C KOHIEHCATOPOM.
[Ipoctas cxema co cBETOAMOAAMH. DKCIEPUMEHTHI ¢ GoTtoauoaoM. [lpunnmn paboTs
CUTHAJIM3AIMH. DKCIIEPUMEHTHI C TUOAaMH. DKCIIEPUMEHT CBETOAUO -(HOTOIUO,
«raiiMep 555». «OnbIThl ¢ repkoHOMY. «I1yJIbT st KOHTpOJLIEpaY.

5. 3HAKOMCTBO CO CpeIoi TPOrpaMMHUPOBAHUS

[TogmmporpaMMbl: Ha3Haue€HWE, ONMCAaHWE W BbI3OB. [lapamerphl, JOKaIbHBIE U
riio0ayibHbIE IEpeMeHHbIe. JIornyeckue KOHCTPYKITUH.

6. Jlornueckue epeMeHHbIe U KOHCTPYKITUU

OcOOCHHOCTH  TOAKITIOYEHUS KHOMKH. YCTPaHEHHE IIYMOB C  TIOMOIIBIO
CTATHBAIONINX U MOATATUBAIONINX pe3ucTopoB. [Iporpammuoe ycTpaneHue npeodesra.
BbyneBbie mepeMeHHbIE M KOHCTAHTBI, JOTUYECKUE OTICPALIUH.

7. AHanoroBbIe U ITU(POBHIC BXOJIBI M BBIXOBI. [ [pUHITAITBI MX MCITOIb30BAHHS

Amnanorossie u udpoBeie curHaisl, noustue LIHIMM. YmpasieHue yctpoiicTBamMmu C
MOMOIIBI0 TOPTOB, moaAepxkuBaromux M. [{uknnueckne KOHCTPYKIIUH, TaTYUK
CIIy4alHbIX YUCET.

8. Cencopsl. daTunku Arduino.

Ponb cencopoB B ynpasisiembix cuctemax. CeHCOpBl U MEPEMEHHBIE PE3UCTOPHI.

Jlenurenp HanpsikeHus. [loTreHmomMeTp. AHAJIOTOBBIE CUTHAIBI Ha Bxoxe Arduino.
8



Hcnonb3oBaHue MOHHUTOpA IMOCJIENOBATEIBHOrO MOpTa [ HaOMIOJEHUHA 3a
napaMeTpaMu CUCTEMBI.

9. Peanu3zanus npoeKkToB

IIpektsl: «Masguok», «Masguyok ¢ HapacTtaromerd SApKOCTbiO», «CBETWIBHUK C
YIPaBIIEMOU SIPKOCTBIO», « TepmeHBokey, «Ilynbcapy, «HOUHOM CBETUIIBHUKY,
«Knormka + ceeroguon», «Cerodop», «RGB cBeToauony, «Mep3koe MuaHuHOY,
«berymmuii oronex».,«KHomouHsli nepexioyaTennby, «KHomoynsie KoBOOW»,
«OxpannHas cucreMay», «Tepmometp», «CekyHnomep», «Moi pobot», «KonecHas
6a3a - Konecuunay», «Tanen xonecHuub», «KonecHuna B mieny», «KonecHuna Ha
J0pore». 3HaKOMCTBO € Pe3UCTOpaMH, cBeToAauoiaMu. COOpKa CXeM.
[IporpammupoBanue: @ynkius digitalWrite. TaOnuna MapKUpOBKH pPe3UCTOPOB.
Muranune B mnportuBodaze. I[lonkitoueHre NOTEHUHOMETpA. AHAJOTOBBI BXO/I.
TepmenBokc. [lonkmrouenune ¢doTopesncTopa, NhE30NUIIAIKU. Bocmpoussenenue
3ByKa. [locnenoBaTenbHOE U NapajuiebHOE MOAKIIOUEHHE PE3UCTOPOB.
dorope3uctop. OCOOEHHOCTH MOAKIIOYEHUS W MPOTPAMMHUPOBAHMS KHOIKH.
MopenupoBanue pabOThl JOPOKHOTO TpexiBeTHOro cetodopa. Iloakmtouenue u
nporpammupoBanue RGB-cBetognona. 3HaKOMCTBO € YCTPOMCTBOM M (YHKIMSIMHU
TpaHsucropa. [loakiaroyeHne U NporpaMMHUpPOBAHUE YCTPOWCTB C TPAH3UCTOPaMHU U
CcBETONHOAHOW ImKanod. IloxxkiroueHne W OPOrpaMMHUPOBAHUE YCTPOMCTB C
TPAaH3UCTOPaMH M CBETOAMOJAHON 1mKajnoW. IlogkimroueHne Tpex KHOIOK W
npe3onumanku. I[lonarue «apedesr» koHTakToB. Tpurrep. IlporpammupoBanue
My3blkd. Co3faHMe UTPYUIKM HAa PEAKIMIO: Ha OBICTPOTY Ha)XaTHsl KHOIKU IO
curHany. llogkmroueHne — ceMHCErMEHTHOro  mHAaukaropa.  llogkiroueHnue
uH(}paKpacHOTO JaTUYHKA.

10. PobGororexuuka Ha 6aze ARDUINO

COopka MOOUITBHOTO pOOOTa HAa OCHOBE JBYXMOTOpHOW miaTtdopmbl. [lmaTe
pactumpenus — 1mwiabl (Arduino shield). Ilonkmrouenwe nBurateneir. Twumbl
nBuxkeHus: podota. [IporpammHoe ynpaBieHne NBIKEHUEM TUTaT(GOPMBI TIO CIIOKHOMN
TpPaeKTOpUU (IBWKEHHUE TO Kpyry, mo cnupanu). [loaxmrouenne wuHppakpacHOTO
najgpHOMEpa. YIIpaBjieHHUE ¢ 0OpaTHOM CBA3BIO. JIBIKEHHME BAOJB CTCHBI. AJTOPUTM
BbIXOZla W3 JabupuHTa. AHAJIOTOBBIE W MH(POBBIE NATYMKK (MIPEUMYINECTBA U
HEJIOCTAaTKU U(POBBIX M aHAJIOTOBBIX NATYUKOB). OOHapyxkeHHE OEIbIX U YEPHBIX
YYaCTKOB MOBEPXHOCTH (YCPEIHEHHE aHaJlOroBOro curHaia). JlBuxeHuwe podoTa B
npejenax rpaHull (TaHel B Kpyre, MKy JABYMs NapaieIbHbIMU JTMHUSIMU).

OOGHapyxeHue TMepeKpecTKoB. JIBuxeHue poOOTa MO CIOXHBIM TPACKTOPUSIM
(nporpammupoBanue). O630p perynsatopoB. [IponopiioHaibHOE yIIpaBiIeHUE.



[TponopunonansHo-gUdPepeHmanbHoe yrnpasienue. [IponopimonansHo-
MHTErpajgbHO-IU(DPepeHInaTbHOE yIIPaBICHHUE.

12. UuauBuyanbHasi NPOEKTHAS AESTEIbHOCTD.

PaGota Ham WHAWMBUIYATbHBIM MPOEKTOM (OOCYXKJACHUE HUJIEH, TEMbl IPOCKTOB,
uHopmanum). Pazpaborka miuaHa (popMyaupoBaHHE €U MPOEKTa, COCTABJICHUE
rpaduka paboThl HaJ NPOEKTOM). AJITOPUTM MOATOTOBKU BhICTyIIeHUd. [loaroToBka

BBICTYTUICHHUSI.
13. U'TOTI'OBOE 3austue

HpaKTI/IKal 3aH_II/ITa WHINBUAYAJIBHBIX U KOJUICKTUBHBIX IIPOCKTOB.



TemaTuyeckoe MIIAHUPOBAHUE

Neri/nt

Ha3zBanue pa3jaeJia, TeMbl

Yac

OcHOBHBIE BUAbI JCATCIBbHOCTH YYALIIUXCH

BBonHoe 3anatue. TexHuka 6€301acHOCTH MPU
paboTe B KoMITbIOTEpHOM Kitacce. O0muii 0630p

Kypca.

3HakoMcTBO ¢ miatoit Arduino Uno.

O0O0BSICHSICT OCHOBHBIC ITOHATHUS JICKTPUYCCTBA CXEMBI;
HA3bIBACT OCHOBHBIC DJICMCHTHI Ha ITU(PPOBBIX CXEMaX;
MIOJIb3YeTCS CPEJIOH MPOTPaMMHUPOBAHUS JIUIS CO3/TaHUS
IPOrpaMMbl PabOThI MUKPOKOHTPOJIIEPA; OOBICHSET
Pa3HHITY MEXKTY Pa3TUYHBIMA UICTOUYHUKAMU IMUTAHUS 1
BBIOMpAET HEOOXOAUMBIE; TTOJIB3YETCs TaOIUIICH
MapKHUPOBKH PE3UCTOPOB IS ONIPEACIICHHS
COOTBETCTBYIOIIETO HOMUHAJIA;

TeopeTnyeckue OCHOBBI AJIEKTPUYECTBA.

YUTAET CXEMBbI; BBIOTHIET COOPKY DIEKTPUUECKUX CXEM,
BHOCHUT UCITPABJICHUS B DJICKTPOHHBIE CXEMBI, COOpaHHbIE
HEIIPABUJIBHO; SKCIIEPUMEHTHUPYET, UCHOJIb3YSI OCHOBHBIE
MPUHIIAITBI PA00THI 6a30BBIX JIEKTPOHHBIX KOMITIOHEHTOB.

CxeMOTEXHHUKA

16

UCIIOJIb3YET COBPEMEHHBIE CPE/Ibl IPOrPaMMHUPOBAHMS
MUKPOKOHTPOJIJIEPOB; OOBSICHSET OCHOBHYIO CTPYKTYPY
IPOrpaMMBbl U €€ PJIEMEHTHI; MOJIb3YETCA TAKUMHU
OCHOBHBIMU MOHSATUSIMU TPOTPAMMUPOBAHUS KaK
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NepEeMEHHbBIE, BBIPAXKEHMUSI, TOTMYECKUE KOHCTPYKIUH,
byHKIMH

3HAKOMCTBO CO CpeIoi MPOrpaMMUPOBAHUS

YMEET COCTAaBUTh IPOrpaMMy B COOTBETCTBUU C
IIOCTaBJICHHOM 3aJ1a4€i U 3arpy3UTh €€ B
MUKPOKOHTPOJUIEP; aHAIU3UPYET MPEICTABICHHYIO
KOMITBIOTEPHYIO MPOIPAMMY M ONPEIEISET, YTO
COOTBETCTBYIOIIAS] IPOTrpaMMa BBITIOJIHSIET

Jlornueckue MMEPECMCHHBIC 1 KOHCTPYKIIMU

OOBSICHSIET pasHUIy MCKIY III/I(I)pOBBIM N aHAJIOI'OBBIM
CUTHAJIOM; IPUBOAUT IIPUMCPBI UCITOJIB30BAHUA PA3JIMYHBIX
THUIIOB CUTHAJIOB, OOBSICHSIET IMPpUHOUII ITUPOTHO-
HMHYHBCHOﬁ MOAYJIAALUHA, OIMUCBIBACT IBCTOBLIC MOACIIN U
HX POJIb B CO3JJaHUU IIBCTA, 00OCHOBBIBACT BBI60p
COOTBCTCTBYIOIICTO THUIIA CUTHAJIA B CBOEH CXeMe.

AHajoroBsie ¥ ITU(PPOBBIC BXOIBI K BHIXO/IHI.

HpI/IHHI/IHBI HUX UCITOJIb30BAaHMUA.

O0OBSCHSIET MOHSATUE CEHCOPA; Pa3IUYaeT TUIIBI CEHCOPOB;
IIPUBOJIUT IPUMEPHI IPUMEHEHUS CEHCOPOB; OCYLIECTBIISET
HAaCTPOWKH TaTYUKOB; CHUMAET ITOKA3aHUs1, KOTOpPbIE
MOCBUIAIOT AATYUKHU; OMUCHIBAET MPOOIEMBbI, BOZMOKHBIE
IIPY UCTOJIb30BAHUHU TATYUKOB; TIOJIB3YETCS Pa3IMYHbIMU
TUTIAMU JaTYUKOB JIJISl TTOJTYYCHHSI HEOOXOIUMOM
uH(GOPMAITNH; CO3/1a€T MPOTPAMMHBINA KO JJISI YIIPABIICHHUS
JaTYMKaMU; BEIOMPAET COOTBETCTBYOIIMMA TaTUYUK TSI
MOJIYYCHHUS] HEOOXOIUMOTO CUTHAJIA.
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Cencopsl. latuuku Arduino.

coOupaeT ycTpOHCTBa MO CXEME Ha MAaKETHOM IjIaTe
MOJKITIOYaeT (POTOPE3UCTOPHI, PE3UCTOPHI, THEZOTHILATKI
o0MpaeT HOMHUHAJIBI PE3UCTOPOB. TOJKIIOYACT PE3UCTOPHI
pa3HBIMU CIIOCOOAMH. MOJKIIIOYAET U MPOrPaMMHUPOBATH
KHOITKH.

Peanuzanus npoexTos

14

MOJKJIIOYAET JaTYUKHU U CEHCOPBI. MMOAKIIOYAET U
IPOrPaMMHPOBYET YCTPOUCTBA C TPAH3UCTOPAMH.
OCYLIECTBIISIET MOJAKIIFOUEHUE YIIEKTPOHHOM CXEMBI B
3aBUCUMOCTH OT THIIa BBIOPAHHOTO CUTHAJIA; TPOBEPSET THUI
CUTHAJIA, IT0IAaBAEMOT'0 Ha YCTPONCTBO;

10

PoGoroTexuuka Ha 6aze Arduino

20

VYyamuecss COOUParOT WHTEIICKTYaTbHYIO
POOOTOTEXHUIECKYIO IIATPOPMY, TATINKH, TIATHI
pacIIMpeHusi, 0CBaUBAIOT OA30BbIE aJITOPUTMBI JBHKCHUS
pOOOTOB 10 TPAaEKTOPHHU, 00bE3/] IPEIATCTBHM, PEIIAOT
3aJla4y OpUEHTAIMK poOOTa B MPOCTPAHCTBE, 3a1a4UH
oOMeHa ¥ mepeaayuu JaHHbIX.

10

PaGoTta Hag cOOCTBEHHBIMU TBOPYECKUMH
MIPOCKTaAMH

Ha3zbiBaeT ocHOBHBIE c(hepbl MPUMEHEHHUS
MUKPOKOHTPOJIEPOB B o011ecTBe. OCYyIIEeCTBIsECT aHATN3
IIPEIOCTABICHHOT O YCTporcTBa. Ha3piBaeT OCHOBHBIE
COCTABJIAIOIINE YCTPOMCTBA. MICMONIB3yET TOMOJIHUTEIbHbBIC
IJ1aThl PACIIMPEHUS U IaTYUKU 1JI MPEI0CTABICHUS
YCTPOUCTBY COOTBETCTBYIOIIMX BO3MOKHOCTEH. Co3/1aet
coOCTBEHHBIE OMOIMOTEKN TIPH MPOTPAMMUPOBAHUHT

13




ycTpoucTBa. [IpuBoauT BapraHThl yiIy4dlIeHUA
CYILIECTBYIOLIEN KOHCTPYKIUU U pabOThI 3JIEKTPOHHOTO
YCTPOMCTBA.

Hroro

72
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Ka.ﬂeﬂnapﬂo - TEMAaTHYIECCKOE IJIAHUPOBAHUE

Jara npoBeaenun | Popma
Ypoxk |Tema KOHTPO
IaH | ¢axr 19
1 |BBoaHnoe 3anstue. Oxpana tpyaa. O6muuii 0630p cobecen
Kypca. OBaHUE
2 |3nakomcTBO ¢ maTor Arduino Uno.
3 |3aKOHBI AJIEKTPUYECTBA.
4 |Yrenue cxeM. [loctpoenue cxeM. MakeTHas mara. cxema
5 |MynbTUMETP OCHOBBI. DJIEKTPOHHBIC U3MEPECHHUSI.
6 |[lapasenbHOE U TIOCJIEIOBATEIHHOE MMOKIIOUCHHE
7 |«IlyabT 11 KOHTPOJIIEPay»
8 |[Ipuniun paboThl pe3ucTopa. DKCIEPUMEHTHI C cxema
PE3UCTOPOM.
9  |IIpunuun padotsl nepekitoyatess. CBETOIUO b
10 |[IpunHIMn paboThl KOHJAEHCATOPA, 3yMMepa
11 |DxcrnepuMEHTHI ¢ KOHIEHCATOPOM
12 |IIpocTtas cxema co CBETOANOIaMU
13 |DkcnepuMeHTHI ¢ PoTOHO0IOM
14 |TIpunIiun paboThl CUTHAIU3AIMT cxema
15 |DkcnepuMeEHTHI ¢ AuodaMu
16 |DxcnepuMeHT cBEeTOIUOA-(HOTOIHOT
17 |3HaKoMCTBO CO CpeAoi MPOrpaMMHUPOBAHUS
18 |I[lepemennsie, noruka, GyHKIUU.
19 |Kuonkwm m J0THKa
20 |AHanoroBbie U ITU(POBHIC CUTHAIIBI
21 |IIMM - ynpaBneHue SpKOCTHIO
22 |CeHCOpBI, pe3UCTOPHI, JSTUTEITN HATIPSKSHUS
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23

MOHHTOp IMOCJICAOBATCIIBHOTO IIOPTa

24 |IIpoekT «Masqox»

25 |IIpoexT «Masuok ¢ HapacTarole SpKOCTHIO»

26 |IIpoexT «CBETUIBHUK C YIIPABISIEMOU SIPKOCTHIOY

27 |IIpoext «TepMeHBOKC»

28 |Jlornyeckue nepeMeHHbIe U KOHCTPYKLUU

29 |Co3nanue cOOCTBEHHBIX TBOPUYECKHUX MPOEKTOB
yuyanmxcs

30 |AHanmoroBble U IU(PPOBBIE BXOIBI U BBIXOJIHI. MOJIENTb
[TpuHIUIIBEI KX UCTIOJIB30BAHUS.

31 |Co3nanue cOOCTBEHHBIX TBOPUECKUX ITPOCKTOB MOJICITh
ydanmxcs

32 |IIpoexT «HoUHOM CBETUITBLHUKY MOJIEITh

33 |IIpoext «KHomka + cBeTOANOM MOJIENb

34 |Co3nganue cOOCTBEHHBIX TBOPUECKUX MIPOEKTOB MOJIENb
ydanmxcs

35 [IIpoekt «CBetodop» MOJIEITh

36 |IIpoext «RGB cBerognomy»

37 |Co3nanue cOOCTBEHHBIX TBOPUECKUX ITPOCKTOB MOJENb
ydanmxcs

38 |IIpoext «berymmii oroHek» MOJICITb

39 |TIpoexT «Mep3koe THAHUHOY MOJIEJb

40 |IIpoekT «KHOMOYHBIN MEPEKITIOYATEI) MO/JIEJIb

41 |Coznanue cOOCTBEHHBIX TBOPUYECKUX MIPOEKTOB MOJEIIb
yUaInuxcs

42  |Tlpoekt «OxpaHHasi CUCTEMAY MOJEIb

43 |Cencopsl. JaTanku Arduino. MOJIEeTTh

44 | Coznanre COOCTBEHHBIX TBOPUYECKHUX MPOCKTOB MOJICITb

yYaluxcs
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45 |[lonkmroueHne CepBONPUBO/IA MOJIENb

46 |Co3naHue cOOCTBEHHBIX TBOPUECKUX IPOEKTOB MOJIENTb
yUaImuxcs

47 |Coopka poboTa MOJIEJb

48 |[loakmroueHue o0Opya0BaHUS MOJIEJb

49 |Pa3paboTKa MporpamMmsbl ¢ BKJIFOUEHUEM MUTAHUS MOJEINb

50 [Pa3zpabotka npoekTa « JHKOAEP» MOJIEJb

51 |Pa3pabotka nmpoekTa « JHKOAEP» MOJIEJTb

52 |PaboTta ¢ HECKOJIBKUMU UCXOAHBIMU (hariiamu

53 |Pabota ¢ HECKOJIBKUMU UCXOAHBIMU (pariiamu

54 |TIpoexkt «KerenbpuHr MOJIEITb

55  |ANTOpUTMBI IBMXKEHUS POOOT MOJIEITb

56 |ANTOpUTMBI IBMXKEHUS POOOT MOJIEITb

57 | YpTpa3ByKOBOM JaJbHOMED MOJIETTb

58 |JIBmxkenue poboTa 1o JJIaOUPUHTY

59 |JIBmxkenue poboTa 1o JJaOUPUHTY

60 |IIpoekT «CnemnoBaHue MO JIMHUK

61 |IIpoekT «CnemxoBaHue 1O JIMHUK

62 |IIpoekT «CrnemnoBaHue 1O JIMHUK MOJENb

63 |Perynsropsl. Buasl perynsatopos. MOJIEJb

64 |IIpoexT «/IBukeHrE 1O TPACKTOPU» MO/JIEJIb

65 |IIpoexT «/IBukeHre 1O TPaCKTOPUM»

66 |OOBe3n poboToa MPEeNsATCTBHIA MOJIETTh

67 |/[Bmwxenue poboTa BAOIH CTCHBI MOJEJb

68 |CosmaHue COOCTBEHHBIX TBOPUYCCKHUX IIPOCKTOB MPOEKT

yaanuxcs. ItoroBast KoH(pepeHIIHUs yqamuxcs
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TpedoBaHus K YPOBHIO 3HAHUI, YMEHHH M HABBIKOB 110 OKOHYAHUIO PeaJIu3aluu
NporpamMmmbi:

VYyamuecs 11-14 ner B pe3yapTaTe YCBOEHUS IPOrPaMMBbl
JAOJIZKHBI 3HATh:

— TmpaBuia 6e30macHoi padoTHI;

— OCHOBHBIC KOMIIOHEHTHI KOHCTpYKTOpOoB Arduino;

— KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3IMUHBIX MOJIENIEH, COOPYKEHUH U
MEXaHHU3MOB;

— KOMIIBIOTEPHYIO CpEbl, BKIIOYAIOILYIO B c€0s1 rpadyuuecKuii i3bIK
IPOrpaMMHUPOBAHMS;

— BHIABI IIOABMXXHBIX U HEIIOABHKHBIX COGI[I/IHeHl/If/'I B KOHCTPYKTOPEC,
— KOHCTPYKTHUBHBIC 0COOEHHOCTH Pa3INIHBIX pO6OTOB;

— TPUEMBI U ONIBIT KOHCTPYUPOBAHUS C UCIIOJIB30BAHUEM CIIEUATIBHBIX AJIEMEHTOB,
U IPyTUX OOBEKTOB U T.1.;

— OCHOBHBIC AJITOPUTMUYECKUE KOHCTPYKIIUM, ITAIbI PEIICHUS 3a7a4 C
HUCIIOJIb30BaumeM DBM.

yMeThb:

— HCIIOJIB30BATb OCHOBHLBIC aJITOPUTMHYCCKUC KOHCTPYKI WU JIA PCIICHUA
0a30BbBIX 3aJ1a4,

— KOHCTPYHMPOBATh Pa3IMIHBIC MOICIIH;
— HCIIOJIb30BaTh CO3/JaHHBIC MPOTPAMMEI,
— MPUMCHSTH MOJyYCHHBIC 3HAHUS B TPAKTHIECKOMN EATEITHHOCTH.
BJIAJ€Th:

— HaBBIKAaMU pabOTHI C pobOTaMU;

— HaBbIKaMU paboThI B cpene Arduino.

MarepuajJibHO-TEXHHUYECKOE OCHALIIEHHE

KommbroTep, KOHCTpYyKTOp Ha ocHOBEe Arduino, KoHCTpYKTOp «P0o0OOTOI0Or K
Y4eOHO-MeTOMUYECKUH KOMILIEKT

Y4eOHO-MeTOMUYECKUH KOMILIEKT

Jas yyammxcs:

Ocuonas (ILIOP):
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1. http://wiki.amperka.ru/ TeopeTrueckuii U MpaKTHUECKUN MaTeprall, OMUCAHNE
NpaKTUKyMa

2. http://robocraft.ru/page/summary/#Practical Arduino TeopeTnueckuii u
MIPAKTUYECKUN MaTeprall

3. http://avr-start.ru/?p=980 DnekTpoHUKA JIJIsl HAUMHAIOLINX. Y POKH.

JlonmoaHUTENbHAS

1. http://bildr.org HCTpYKIIMY U CKETYH JUIS TOAKIFOUYCHHUS PA3IMYHBIX KOMIIOHCHTOB K
iare Arduin.

25 http://arduinodlife.ru npaxtuueckue ypoku o Arduino.

3. http://arduino-project.net/ Buneo ypoku, OMOIMOTEKH, MPOCKTHI, CTaThU, KHHUTH,
npusioxxenust Ha Android.

HMas yuurens (LIOP):

1. https://sites.google.com/site/arduinodoit/home MeToaudeckue pa3paboTKH,
OMHCaHNe MPAKTUYECKUX U Ja00paTOPHBIX padoT.

2. http://bildr.org MHCTpyKIMK U CKETYH JJIs1 TOAKITFOUCHHUS Pa3IMYHBIX KOMITOHEHTOB
kArduino.

http://arduino4life.ru npakruueckue ypoxu mo Arduino.

http://avr-start.ru/?p=980 DekTpoHuKa 1151 HAYMHAIOIIKUX. Y POKH.

http://edurobots.ru 3annmarenbHass pOOOTOTEXHHUKA.

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

N o o &~ w

http://zelectro.cc CoobmiecTBo paguoaroouTencii (Arduino). Ypoku, npoeKTsI,
CTaThH U JIp.

8. http://cxem.net CaiiT o paguodIeKTPOHUKNA U MHUKPOIJICKTPOHHKE.

9. http://arduino-project.net/ Buaco ypoku, OMOIHOTEKH, IPOCKTHI, CTaThU, KHUTH,
npuioxeHuss Android.

10. http://maxkit.ru/ Buneo ypoku, cketuu, mpoekTsl Arduino.

11. http://arduino-diy.com Bce mist Arduino. JlaTunku, JBUraTEIH, MPOSKTHI, IKPaHbI.

12. http://www.robo-hunter.com Caiit 0 poOOTOTEXHHKE 1 MUKPOIJICKTPOHUKE.

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

Ypoxu o Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-mpoexTsl. Y poku, mporpaMMUpOBaHHE,
YIIpaBJICHHUE U MOAKIIOYECHUE.
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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 DnexrponnsIit mopran. HoBoctw,
CXEMBI, JINTEpPATypa, CTaTbH, OPYMBI 10 JIEKTPOHUKE.

16. http://www.radioman-portal.ru/36.php ITopTan 1 paguosaroouTesei. Ypokw,
npoekTsl Arduino.

17. _http://www.ladyada.net/learn/arduino/ ypokwu, uactpykims mo Arduino.

18._http://witharduino.blogspot.ru/ Ypoku Arduino.

19. _http://arduino.ru/Reference IIpoekTsl, cpeaa nmporpaMmupoBanus Arduino.

20. _http://a-bolshakov.ru/index/0-164 Buaeoypoku, MpOeKThI, 3a1a4H.
21. _http://arduino-tv.ru/catalog/tag/arduino IIpoextsr Arduino.

22.http://herozero.do.am/publ/electro/arduino/arduino_principialnye_skhemy_i_uroki/4-
1-0-32 IlpuHuunuanbHble cXeMbl U ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/ cryaus
HMHHOBAIIMOHHBIX pO60TOTeXHI/I‘IeCKI/IX pGIHGHI/If;I. YPOKI/I, ITPOCKTHI.

Jlureparypa

1. I'onukos JI.B. Scratch. 18 urpoBbix MPOEKTOB sl FOHBIX IIPOTPAMMHUCTOB
MUKpOKOHTposuiepoB. - CI16.: BXB-ITletepOypr, 2018. - 160 c.: un.

2. briym Irxemepu M3zyuaem Arduino: HHCTPYMEHTBI B METOPBI TEXHUYECKOTO
BonmebctBa:llep. ¢ anr. - CII6.: BXB-Iletepoyr, 2018, - 336 c.: ui.

3. Momot M.B. MobuinbHbie po60ThI Ha 6a3ze Arduino/ -2-e usj., nepepadoT. U JIOIL.
- CII6,:BXB-IletepOypr. - 336 c.: w.

4. "PykoBOICTBO TTOJIB30BaTEIIsI K HA00PY "YMHBIN 10M" JI7151 SKCIIEPUMEHTOB C
koHpoiiepoMm Arduino" -CII6.: BXB-IletepOypr, 2017 - 48 c.: wi.

5. Nudopmatuka. [Ipumeprbie pabodne mporpaMMbl KypcOB BHEYPOUHOM
NEeATEeNILHOCTH. 5-6, 7-9 Kiacchl: yueOHO — MeToaudeckoe mocobwue /Tlox pex. JI. JI.
Bocogoii. - M.: BUHOM. JlaGopatopus 3nannii, 2020. - 136 c.
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