301pHuK «HaBuanbH1 mporpamu 3 Mo3alIKuIbHOI OCBITH.
HaykoBo-texniunuit Hanpsm. (Bumnyck 4)
(3aranbna penakuis I'. A. Ilkypu, T. B. bukoBcbkoro)

HABYAJIBHA IIPOTPAMA 3 IO3AIIKLIBHOI OCBITH
HAYKOBO-TEXHIYHOI'O HAIIPAMY
«OCHOBH POBOTOTEXHIKHA HA IIVIAT®OPMI ARDUINO»
OcHOBHU piBEHb, | pIK HABYAHHS

(«Pexomenoosano Minicmepcmeom ocgimu i HayKu Ykpainuy,
nucm MOH 6io 07.10.2019 Ne 1/11-8872)

Aemop: 1. P. KopHieHko
MHHOSACHIOBAJIBHA 3AIIUCKA

Ha croroanimHiil 1eHb raixy3b poOOTOTEXHIKK HaOysa HaI3BUYAHO ITUPOKOTO
po3BUTKY. POOOTIB HaWpI3HOMAHITHIIIOTO MPU3HAYEHHS MOXHA 3YCTpITH Ha
BUPOOHUIITBI, Y TOOYTI, y BIICHKOBIi MPOMHCIOBOCTI, Y MEAMIIMHI T 1HIINX Taly3sX.
Tomy 1 cTBOpeHHS Ta  OOCIYroByBaHHS  TakuX  pPOOOTIB  MOTPIOHI
BUCOKOKBaTI(h1KOBaH1 1H)KEHEPH1 KaJIpH.

Arduino — me amapatHa oOOdYMCIIOBaIbHA IUIaTGopMa ISl aMaTOPCHKOTO
KOHCTPYIOBaHHSI, OCHOBHMMH KOMIIOHEHTaMH SKOI € IulaTa MiKpOKOHTposiepa 3
€JIEeMEHTaMH BBOJY/BUBOJy SIKA MOXE BHKOPHUCTOBYBATHUCS JJII CTBOPCHHS
ABTOHOMHHX 1HTEPAKTHBHUX 00'€KTIB.

HaBuanbpHa nporpama peasnizy€eTbcsi B TypTKax, CEKI[ISIX, TBOPUUX 00’ €AHAHHSIX
POOOTOTEXHIKM HAYKOBO-TEXHIYHOTO HAIpsMy 3aKJajiB TO3alIKUILHOT OCBITH Ta
crpsiMoBaHa Ha BUxoBaHIliB 11 - 14 pokis.

MeTtoro HaB4anbHOI MporpaMu € (GOPMYBaHHS KIIOYOBHX KOMIIETEHTHOCTEU
0COOUCTOCTI 3ac00aMu POOOTOTEXHIKH.

3aBmaHHS HABYAJIBHOI MpOTpamMH TMONraloTh y (OpMyBaHHI TaKuX
KOMIIETEHTHOCTEM:

ni3HABAIbHOI, siKa Tiepeadadae OBOJIOJIHHS TMOHSTTSIMHU, 3HAHHSIMHU 3 OCHOB
CIeKTPOTEXHIKH, TPOrpaMyBaHHS, TIPOSKTYBaHHS Ta  KOHCTPYIOBaHHS 3
BUKOpUCTAaHHAM I1aTdhopmu Arduino; 3aCBOEHHS TEXHIYHUX Ta TEXHOJIOTTYHUX 3HAHb
Ta YSABJICHB PO OCOOIMBOCTI pOOOTOTEXHIKH Ha TuiaTdopmu Arduino;

npakmuyHoi, ika Opi€eHTOBaHa Ha (OPMYBaHHS TEXHIKO-TEXHOJOTTYHUX BMIHb 1
HABUYOK, TPOCKTYBAaHHS, KOHCTPYIOBAaHHS Ta TWPOrPaMyBaHHS pPOOOTOTEXHIUHUX
pHUCTPOiB Ha MIaTdopmi Arduino;

meopuoi, sxa nepenadadae HAOYTTS JOCBIAY BJIACHOI TBOPYOi MISUTBHOCTI 3
CTBOPEHHSI pOOOTOTEXHIYHUX IMPHUCTPOIB, PO3B’A3aHHS TBOPYUX 3aBIaHb, 3AaTHOCTI
IPOSIBJISITH TBOPUY 1HIIIATUBY; (OPMYBaHHS BMIHHS CAMOCTIMHO BHKOPUCTOBYBATH
iH(hOopMaIliiiHI TEXHOJIOT1i; PO3BUTOK KOHCTPYKTOPCHKUX, BUHAXITHUIIBKUX, TBOPUUX
3110HOCTEH, CHCTEMHOTO0, POCTOPOBOTO 1 JIOTTYHOTO MUCTICHHS, YSIBH, (paHTa3ii,
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dbopMyBaHHSI CTIMKOTO IHTEPECY /10 HAYKOBO-TEXHIYHOT TBOPUYOCTI, MOTPEeOU y TBOpUiit
caMopeaizailii;

coyianvHoi, sKa T1ependadyae pPO3BUTOK TPYAOBOI KYyJIbTYpH, JIOCATHEHHS
BHCOKOTO pIBHA OCBIYEHOCTI 1 BHXOBAaHOCTI, EMOIIMHMNA Ta 1HTeJ'IeKTyaJ'IBHI/II/I
pO3BUTOK; (OpMYyBaHHS KpallMX OCOOMCTICHHX pUC (BIANOBIAANBHICTh, YECHICTH,
npaneato0CTBO, CaMOCTIMHICTD), IIHHICHOTO CTaBJICHHS J0 ce0e Ta IHIIUX, BMIHHS
MPAIOBaTH y KOJIEKTUBI; (OPMYBaHHS T'POMaJICHKOI MOBEIIHKHU, TaTPIOTU3MY, JTFOOOBI
0 YKpaiHu.

B ocHOBy mnporpamMu MOKJIaA€HI NMPUHLMIN: Bl MPOCTOrO0 10 CKJIAIHOIO,
HayKOBOCTI, JOCTYITHOCTI; €THOCTI HaBYaHHS 1 BuXoBaHHSA. [lociimoBHE BUKIaACHHS
MaTepialy 3abe3neuye 3MICTOBHE PO3YMIHHSI IpolieciB poOoTH3alii Ta J03BOJISE
3aCBOITH BCl €TaNy Ha IIJISAXY CTBOPEHHS POOOTa.

[Iporpama nependauvae 1 pik HaBYaHHS HA OCHOBHOMY PiBH1, Ha OIpPAIOBAHHS
HaBUYaJIbHOTO MaTepially BIABOAUTHCH 216 roa. (6 roa./TUKIEHB).

[Iporpama nependavae mpoBeICHHS TEOPETUUHUX Ta TPAKTUYHUX 3aHATh. TeMu
MOIaHO B MOPSJKY 3pOCTaHHS CKIaAHOCTI Matepiany. [lin yac mpakTUYHUX 3aHSThH
nependavyaeThCsi BUKOHAHHS KOHKPETHOTO, OIHAKOBOIO I BCIX 3aB/JIaHHS.

DopMOI0 KOHTPOJIIO 3a PE3yJIbTATUBHICTIO HAaBYAHHS € IiJICYMKOBI, 3aJ1IKOBI
3aHATTS, 3aXUCT TBOPUOi pOOOTH, yUacTh Y 3MaraHHsIX Ta KOHKypCax.

HaBuanHst y rypTky He moTpeOye creniajbHOi MIATOTOBKU Ta CIEHIaJbHUX
3HaHb. HaByanbHMII MaTepial mporpaMu aJanTOBAHUNA 10 3aHATH 3 YUHSIMU PI3HOTO
PIBHS TITOTOBKH.

3 METOI0 PO3BUTKY Ta MiATPUMKH 00JapOBAHMX Ta TAJJAHOBHUTHUX BHUXOBAHIIIB,
3M00yTTS HUMHU TMPAKTUYHUX HABUYOK 1 IS 3aJ0BOJICHHSA IXHIX TMOTped y
npodeciiiHoMy caMOBM3HAYEHHI MOPsA 13 TPYHNOBUMH, KOJEKTUBHUMH (popMaMu
poOOTH IPOBOJAUTHCS 1HAMBIAyalbHa poOOTA 3 YUHSIMHU IPH MIATOTOBI JI0 3MaraHb,
BHCTABOK Ta IHIIMX MacoBHX 3axo0jiB. CTBOPIOIOTHCS YMOBHU I AudepeHmiarii Ta
1HIMB1Ayasti3allii HaB4aHHs BIJIMOBIIHO J0 TBOPYMX 3/110HOCTEM, 001apOBAaHOCTI, BIKY,
MCUXO(I3UYHUX OCOOIMBOCTEN, CTaHy 370POB’S1 BUXOBAHIIIB.

[Iporpama € opieHTOBHOIO. 32 HEOOXITHOCTI KEPIBHUK TYPTKa MOXE BHECTH 10
[Iporpamu 3MiHH, K1 HE TOBUHHI BIUIUBATH Ha 3araJIbHUI 3MICT HAaBYAJIbHOI IPOrPAMHU
Ta KUIbKICTh HAaBYAJILbHUX TOAUH. He3MIHHMMHM MarOTh 3aJIMIIATHUCS META, 3aBIaHHA 1
IIPOTHO30BaHUMN PE3YJIbTAT OCBITHBOI AISTILHOCTI.

OcHoBHHUII piBeHb
HABYAJBHO-TEMATUYHUWH IIJIAH

Kinskicts roguna
TeOpeTI/ILIHI/IX HpaKTI/I‘-IHI/IX yCBOFO
Beryn 2 -
Po3zaix 1. Ilnmardopma Arduino 10 18
1.1. OcHoBHI KOMIIOHEHTH Arduino
1.2. OCHOBH €JIEKTPOHIKH
1.3. KepyBanHsI CBITJIONI010M
1.4. Kongencaropu
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1.5. lllupotHO-iMITybcHa Moyssitis (LLIIM)
1.6. Tpanzuctop

Po3zain 2. Hlnsix 1o aBromaru3auii
2.1. ABTromaTuka

2.2. ENeKTpoHH1 TPUCTPOT

2.3. @oTope3ucTop

2.4. RGB-cBiTnomion

2.5. IT’e30€neKTpUYHUN BUIIPOMIHIOBAY
(buzzer)

2.6. EnekTpoHH1 PUCTPOI 1 JTIOANHA
2.7. IndpauepBoHUii CEHCOP BiJCTaH1
TCRT5000

2.8. YapTpazBykosuii conap HC-SR04
2.9. lndpoBuit gaTynk TemMrnepaTypu Ta
Bosiorocti DHT11

2.10. OLED-gucnneit

Po3zain 3. /IBurynu

3.1. JIBUryH IOCTIMHOTO CTpyMy

3.2. CepBOJBUTYH

Po3zain 4. MakeTyBaHHS Ta MasiHHS
4.1. MakeTryBaHHs

4.2. TexHonoris nasHHs

Po3ain 5. ABToHOMHI Arduino-po6oTu
5.1. KoHcTpytoBaHHS poOO-MalliuHu
LineTracker

5.2. KoncrpytoBanHst poO0-MaIivHU, 10
OMUHAE MEePELIKOIN

5.3. IIpoekTHa isUIbHICTh

5.4. 3maranHs poOOTIB
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SMICT ITPOI'PAMUA

Beryn (2 roa.)

Teopemuuna wacmuna. Meta, 3aBIaHHs Ta 3MicT poOoTH. [IpaBuna moBeiHKN
B KojekTuBi. CaHITapHO-TITIEHIYHI BHUMOTH JIO OpraHizaiii po0odoro Micls.
Opranizamiiini nutadds. [IpaBuna Oesnexkw KuTTemisuibHOCTI. [IpaBuia TexXHIKH
Oe3IeKH.

IcTopist po3BUTKY POOOTOTEXHIKH.
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Po3zain 1. Ilnargpopma Arduino (28 roxa.)

1.1. OcnoBHi komMnoneHTH Arduino (3 roa.)

Teopemuuna uacmuna. PizHoBuam miat Arduino: Arduino UNO, Arduino
MEGA, Arduino NANO. T[IoHATTS «MIKPOKOHTPOJIEP» Ta «MIKPOIPOIIECOP».
Xapaxkrepuctuku Ta 0ynosa miatu Arduino UNO.

Cepenosutiie po3pooku nporpam Arduino IDE. [TonstTs «cketw». OyHKIIIT
«setup()» ta «loop()», ix mpu3HaAYCHHS.

Ilpakmuuna uyacmuna. TligkmouenHns no komm torepa miaatd Arduino UNO,
poborta 3 bhyHKIisMU «setup()» ma «loop()».

1.2. OcHoBH ejieKTPOHiKH (4 roj.)

Teopemuuna uyacmuna. TIOHATTA €IEKTPUYHOTO CTPYMY, OIOpPY, HANPYTH,
EIEKTPUIHOTO KOJ0. 3akoH Owma. [lpumanu ayis BUMIPIOBAaHHS CHUJIM €JIEKTPUYHOTO
CTpyMy, OTIOpY, HaNpyTy; oauHUIll BUMIipy. [ToHATTS enexTporeHeparopa. Enementu
KUBJICHHS.

[IpoBifHMKY, MIEIEKTPUKH 1 HAIMIBOPOBIAHUKH. PanioeneMeHTH: pe3ucTop,
peocTtaT (MOTEHIIIOMETP), JIAMIIOUKa, CBITJIOJ10J, KOHAEHCATOpP, TPAH3UCTOP TOIIO.
I'padiune mo3HavueHHS pagioeIeMEHTIB Ha cxeMax. MakeTHa Iiara.

IIpaxmuuna uwacmuna. CKIaQAaHHS CXEMHU €JEKTpOreHepaTopa 3 JBHTYHa 1
namniouku («EnexTpocraHiiisi 3 MOTOPYHKAY ), BAMIPIOBAHHS HAIMIPYTH.

[linkmroueHHsT TaMmoyku a0 Oarapeiiku udepe3 peocraT (NMOTEHI[IOMETp) Ta
BUMIPIOBAaHHS HAalPyrd Ha KOHTAKTax JIaMIIOYKU. BripaBu Ha nepeBipky 3akoHy Oma
IIpY pI3HOMY HABAHTAXKEHHI JIAHITIOTA: BUMIPIOBAHHS OTOPY, HAMIPYTH 1 CUJTU CTPYMY.

1.3. KepyBanus cBitJioaiogom (7 roja.)

Teopemuuna yacmuna. IlonsTTs 3MiHHO1. Tunu 3MiHHUX y cepenoBuili Arduino
IDE: int, bool, float, char tomio. Iludposi Buxoau Ha miati Arduino UNO. ®OyHkIii
pinMode(), digitalWrite() Ta delay(). KepyBanus OimMaHHSM CBITJIOHIOMA.
Po3paxyHOk HOMIHATy pe3uCcTOpa JJIsi CXEMH 31 CBITIIONI0IOM.

Ilpaxmuuna wacmuna. CKJIaJlaHHS HAUOPOCTIIIOI CXEMHU 3 CBITJIOAI0JIOM Ha
MakeTHi# 1iari. BusHaueHHs HOMiHATY Pe3UCTOpa VISl CXEMH 31 CBITIIOI100M.

Hanucanns nporpam kepyBaHHs AJisi OJUMaHHs oHOro cBitioaiona («Blink»)
Ta JuIsi OTMMaHHA TPhOX CBITI0A10/1B («CBITIOhOP»).

1.4. Konaencaropu (2 roa.)

Teopemuuna vacmuna. HakonuueHnHs enekTpuyHoro 3apsiay. Konngencarop.
Axymymnstop. Oguauig BuMiptoBanHst eMHOCT1 (Dapan).

[TocnimoBHe 1 MapanenabHe 3'€THAaHHS KOHJICHCATOPIB.

Ilpaxmuuna yacmuna. CxkinagaHHs e€JEKTPUUHOIO KoJia 3 Oarapei, CBITIONI0Aa
Ta KOHJEHCATOPIB pi3HOI eMHOCTI. IIpoBeneHHS MOCHiAIB Ha TPUBAIICTH POOOTH
CBITJIOZII0/1a B 3QJICKHOCTI Bl EMHOCT1 KOHJIEHCATOPA.

1.5. lllupoTHo-iMnyascHa moayasinisa (IITM) (8 roa.)

Teopemuuna wacmuna. I1oHATTA: WIMPOTHO-IMITYJIbcHA MoAyJ sl (LIM),
CKBaXHICTh. AHasIOroBi BuXoau Ha mati Arduino UNO.

[lpunun  pobotu  morenuiomerpa. Kuomka.  Ilpuilomn  kepyBaHHs
CBITJIOZI0/IOM 3a IOTIOMOTO0 KHONKU. [IOHATTS OpA3KOTY KOHTAKTIB.

®dynkmii analogWrite() Ta analogRead().
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Moumirtop mopry cepenosuiiia Arduino IDE. ®@yuxiis Serial.print().

Ilpakmuuna wacmuna. HanucanHss mnporpam KepyBaHHS  SCKPaBICTIO
ceitnomiona: yepes IIIM-puBoau mimatu Arduino; 3a J0OMOMOTOK MOTEHIIIOMETpA.
CnocrepeXeHHs 4epe3 MOHITOP MOPTY 3a 3MIHOKO NTOKa3aHb 3 MOTEHIIIOMETPA.

1.6. Tpausucrop (4 roa.)

Teopemuuna uyacmuna. HamiBOpoBIIHUKOBI Marepiajidi Ta iX BJIACTUBOCTI.
EnextponpoBigHicThk p-n Tumy. [ToHsaTTs npo p-n nepexia. [Ipuainun podoTu Ta BOIbT-
aMIiepHa XapakTEepPUCTHUKA J101a. MapKyBaHHS, OCHOBHI IMapaMeTpH Ta 3aCTOCYBAHHSI
HaIMIBIPOBITHUKOBUX JT10IIB.

Tpanszuctop: cxemaTudHa Oy/oBa, IpUHIKM [ii, TpadiuHe mMo3HAYEHHS, cXeMa
BMUKaHHS.

Tunu tpansuctopis. binossipHi TpaH3ucTopu p-N-p Ta n-p-n TUIIB: KOJIEKTOP,
6a3a, emitep. [loap0BUIT TPaH3UCTOP: CTOK, BUTIK 1 3aTBOD.

IIpaxmuuna yacmuna. BripaBu Ha 3aCBOEHHS MPHUHIMITY Aii TpaH3UCTOpa 3a
JOTIOMOTOI0  cXeM 31 cBiTmomionoM. Cxiamanas TpUCTPOiB: «CBITHIBHHUK 3
PETYJIIOBAHHSM SICKPAaBOCT1», «CBITUIILHUK 3 CECHCOPHUM BUMHKAYEM.

Po3ain 2. lllasax no aBromaTusanii (38 rox.)

2.1. ABromaTtuka (2 roa.)

Teopemuyna yacmuna. TTOHSITTS aBTOMATUKU. 3aCO0M aBTOMATUKHU: CEHCOPH,
Kepyrodl IpUcTpoi (KOHTPOJIEpU, TpailBepH), BUKOHABYl MEXaHI3MH. 3aCTOCYBAHHS
3ac001B aBTOMATHKH.

Ilpakmuuna uwacmuna. CkIagaHHS TPUCTPOIO 3 BUKOPUCTAHHSAM 3ac001B
aBTOMaTuku («KyxoHHUH Taiimepy).

2.2. EnexkTpoHHi npuctpoi (8 roa.)

Teopemuuna uwacmuna. ENEKTpOHHUW TPUCTPiM: JW3alH, EJIEKTPOHHI
KOMIIOHEHTH, JpyKoBaHa IuiaTa. IIpoBiIHUKM Ta J1€NeKTPUKU. AKTHUBHI 1 MacHBHI
€JIEKTPOHHI KOMIOHEHTH. [ToHATTS Mikpocxemu. Buan ta T Mikpocxem.

[MudpoBa Ta aHanorosa enekTpoHika. AHaaoro-u@posi Ta nuppo-aHAIOroBl
nepeTBoproBadi. Tpurep TM2.

Ilpakmuuna yacmuna. CKIaJaHHS TPUCTPOIB 3 BUKOPUCTAHHSAM MAaKETHOI
mjaaTyd 1 npoBigHUKIB («Mwuranka», «lHIMKaTop HPUXOBAaHOI MPOBOJKH» TOLIO).
CkiaianHs nepeMrkayda Ha OcHOB1 Tpurepa TM2.

2.3. ®otope3uctop (2 roa.)

Teopemuuna wacmuna. SIBuille 3MIHM OMOPY TMPOBIAHMKA B 3aJEKHOCTI BIJ
ocBiTJeHHs. KOHCTpYKTUBHI 0COOJIMBOCTI Ta BUKOPUCTAHHS (DOTOPE3UCTOPIB.

YMoBHUI omepaTop (omepaTop po3ranyXeHHs) if...else. Jloriuni omeparopu
AND, OR, XOR. Onepariii mopiBHIHHS <, >, <=, >=, == |=,

Ilpakmuuna uyacmuna. CKIIaJaHHd HAa MaKeTHIM IUIaTl €JEKTPUYHOro Kojia 3
doropesucropom. Hammcanus mporpam: mjis NpuiiMaHHS Ta OOpOOKM CHUTHATY Bin
dboTope3ucTopa; BUMIPIOBAHHS  PIBHS ~ OCBITJIGHOCTI Yy  MPUMIIIEHHI, IS
BMHKaHHS/BUMUKAaHHS CBITJIO/I10/a PY TEBHOMY P1BHI OCBITJIFOBAHOCTI.



2.4. RGB-cBitaoaion (2 roa.)

Teopemuuna yacmuna. CBiTIO Ta loro npuponaa. Po3knananus csitia. 3ip ta
cpuitHaTTs Koibopy. Komipui moxeni RGB ta CMYK. RGB-cBitnomion: Tumm,
OyzioBa, MPUHIMN i1, miakIoYeHHs 10 miatu Arduino UNO.

[ukmm y nporpamysanHi. [{ukmu for, do ... while, while ... do.

IIpakmuyna uyacmuna. HanucaHHs mnporpam KepyBaHHS KoiabopoM RGB-
cBiTioAiona: 3 BukopuctanusaM nukiiB for, do ... while, while ... do; 3a gomomororo
KHOIIOK.

2.5. Il’e30es1exTpuunuii Bunpominosau (buzzer) (2 roxa.)

Teopemuuna wacmuna. 11'e3oenexrpuunnii edext. [1'ezoenexrpuku. [Ipsamuii Ta
3BOpOTHUH N'€30e(eKT. 3aCTOCYBAHHS 1'€30€(PEKTY Y MOBCAKIACHHOMY KHUTTI.

[Tinkmrouennst m'e3oBumpomidtoBada 1o miatu Arduino UNO.

®dyukuii tone() noTone() 1 BiATBOPEHHS 3BYKY.

IIpakmuuna yacmuna. CkiIaJaHHs HAa MAaKeTHIM MJIaTi €IeKTPUYHOro Kosa 3
n'e30BUNIPOMiHIOBaUYeM. HamwcanHs mnporpamMu i TeHepaiii CHUTHANiB pi3HOI
TOHAJIBHOCTI Ta TPUBAIOCTI. ['eHepyBaHHs Mesoii yepe3 1’ e30eseMenT. CKiaiaHHs
EJIEKTPUYHOTO KOJIa Ta HAITMCAHHS MPOTPaMU JIJIS BIITBOPEHHS IMMEBHOI TOCIIJOBHOCTI
3BYKOBHMX CUTHAJIIB B 3QJICKHOCTI BiJ] TOTO, sika KHONKa HaTUCHYTa («IliaHiHO»).

2.6. EnexkTpoHHi npucTpoi i oauna (8 rox.)

Teopemuuna uacmuna. JIn3aiiH B3a€MO/I1i €JICKTPOHHUX IMPUCTPOIB 3 JIFOAUHOIO:
CJIEMCHTH YIIPABJIiHHS, IPUJIAIN THAUKAIII], CHCTEMH JTUCTAHI[IHHOTO KepyBaHHSI.

EnemenTn ynpaBiiHHS: KHOIIKa, BAMUKAY, TIEpEMUKAY, CEHCOP, TePKOH, MYJIbT,
JHDKOUCTHUK, Te/1allb, KEPMO TOIIO.

[Ipunamu iHAMKaLIi: JaMIIOYKa, CBITJIONIOM, 7-CErMEHTHUM 1HAUKATOP, Ta0JIO,
TACIUIEH, JIa3ep, rojiorpama.

3BYKOBI MPUCTPOI YOpPaBIIHHSA 1 I1HAMKALI: TYYHOMOBEIb, HaBYUIHUK,
MikpohoH, n'e3oBUNIpoMiHioBad (buzzer).

Ilpakmuuna uyacmuna. Po3poOJieHHS Ta KpPECICHHS EJNEKTPUUHUX CXEM JUIs
1HuKanii Ta curHanizamii. CkiiaJjaHHs eJIEKTPUYHOTO KoJia 3 MpUilalaMy 1HANKAIIIT Ta
cur"amizanii. Cxiananss npuctporo «CupeHay.

2.7. IngpavepBonnii cencop Bincrani TCRTS5000 (2 roxa.)

Teopemuuna wacmuna. XBUAIBOBA MPUPOAA CBiTJIA. BuauMuii Ta HEBUIUMUIMA
Jiara3oHu cBiTiIa. YiabTpadioseToBuil Ta iHGpauyepBOHUH J1alla30HHU.

IndpauepBoHEe BUIIPOMIHIOBAHHS Yy NPHUPOAl Ta TEXHIIl. 3acCTOCYBaHHS
1H(pauepBOHOTO BUITPOMIHIOBAHHS.

bynoBa ta mpuHuun aii iHQpayepBOHOrO CEHCOpPa, MIAKIIOYEHHS A0 IUIaTH
Arduino UNO. bibnioteka ocHoBHMX GYyHKIINA g poOoTH 3 iH(padyepBOHUM
CEHCOPOM.

Ipaxmuyna wacmuna. CKIagaHHA EINEKTPUYHOTO Koja 3 iH(pauyepBOHUM
ceHcopom Ta miakiarodeHHs 10 Arduino UNO. CnocrepexeHHs 3a pe3yjibTaTaMu
cIpalbOBYBaHHs 1H(PaAuUepBOHOTO CEHCOpa Ha Pi3Hi J1alla30HHU CBITIA (32 JOTOMOI00
MOHITOpY TIOpTY). HanmcanHs nmporpamu: BKIIFOUEHHS CUTHaTI3aIlii
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(n'e3oBHMIPOMIHIOBAYA) MPH CHPAIFOBAaHHI IHPPAYEPBOHOTO CEHCOPA HA YOPHUH
KOJIIp.

2.8. YabTpassykosuii conap HC-SR04 (2 rox.)

Teopemuuna wacmuna. 3ByK. XBUJIBOBA MpHUpoOAa 3ByKy. [loBkuHa, yacToTta,
aMIUTITy/1a 3BYKOBUX XBWJIb. UyTHUI Ta HEUYTHUH Miana3oHH 3BYyKy. [H(pa3Byk Ta
yibTpa3ByK. IIBUIIKICTB 3BYKY. 3BYKOBI XBHJII Y PI3HUX CepeIOBUIIAX.

VYapTpa3Byk y NpUpozi, B TEXHII Ta MOBCAKACHHOMY KUTTI. [Ipuniun podbotu
yJIBTPA3BYKOBOTO CEHCOpA BiJIcTaH1 (COHapa).

[Tinkmrouennst conapa a0 miata Arduino UNO. biGniorexa ocHOBHUX (DyHKITiH
JUISL pPOOOTH 3 COHAPOM.

Ilpaxmuyna yacmuna. CKIaAaHHS E€JIEKTPUYHOTO KOJa 3 YJIbTPA3BYKOBHM
coHapoM. HamumcaHHs TecTOBOI mporpamu, sika BUBOJAUTH 1H(GOPMAIIIO 3 COHapa y
MOHITOp nopTy. Po3pobiieHHs mporpamu, sika BMHUKA€ JAMIOYKY Y BHUMIAAKY KOJIH
MEPENIKOIa 3HAXOAUThCS OyMKk4ye MeBHOI BijcTaHl. Po3poOieHHs Moaudikaiii
IpOrpamu JJisi BUIIAKY, KOJIH BIJICTaHb 33JJA€THCS 32 IOMOMOT'0I0 MOTEHIIOMETpa.

2.9. Hudposuii 1atunk temnepatrypu ta Bosorocti DHT11 (2 roa.)

Teopemuuna uacmun. Temmeparypa. Temmepatypui mikanu. I[loHSTTS
Bojorocti. BusHaueHHs1 Bojiorocti. AGCOJIOTHA Ta BiIHOCHA BoJoricTh. [Ipupomni
SIBUIIIA TYMaH Ta poca. BU3HaYeHHS TOYKHA POCH.

[lpunanu s BUMIPIOBaHHSI TEMIIEPATYPH Ta BOJIOTOCTI, iX MPU3HAYCHHS Ta
OPUHIUI pOOOTH.

[IpaBuna migKIIOUYEHHS JaT4YMKa TEMIIEPATypH Ta BOJIOTOCTi A0 miatu Arduino
UNO, 3untyBanHs nanux. bidmioreka QyHKIINA st poOOTH 3 JATYHUKOM.

Ilpaxmuuna wacmuna. CkilalanHs eIeKTpU4HOro koja 3 naruukom DHTI11 na
MaKeTHIM Iiati, migkiaroueHHs o miatd Arduino UNO. HamnmcanHs TecTOBHX
mporpaM. MO0 BUBOASATH y MOHITOp TMOPTY TOTOYHI 3HAYEHHS TEMIIEpaTypH Ta
Bosiorocti. Hammcanus mporpamu, sika oOpoOiise OoTpuMaHi BiJ JaTdyWKa JaHl Ta
BUBOJUThH Y MOHITOP MOPTY 1HPOPMAILIIIO.

2.10. OLED-aucnJeii (8 rox.)

Teopemuuna yacmuna. Ipuctpoi Bizyaunizaiii rpadiudoi iHdopmarii: gucriei,
npuUHTEpHU, TI0TTepH. Tunu nucreis. [Ipusznayenns muau nepegayi nanux 12C.

[Tinkmrouennst mucruiero 10 miaatd Arduino UNO. bibmiotexka dyHKIin s
BUBOJIY 1H(OpMAIIii.

Ilpaxmuuna wacmuna. Pobota HaJ MiHI-TIPOEKTOM «MeTeoCcTaHIlis»: CKIIalaHHs
HAa MaKeTHIM TMIaTi eNeKTPUYHOrO KOJIa 3 JATYMKOM TEMIIEpaTypd Ta BOJIOTOCTI,
JTUCIJICEM; HAMMCAHHS TMPOTpaMd IS BHUBOJAY Ha JUCIUIEH TOTOYHUX JaHUX
TEeMITepaTypHy Ta BOJIOTOCTI.

Po6ota Hax MmiHi-ipoekToM «JlasiekoMip»: CTBOPEHHSI MOPTATUBHOTO COHApY,
mo BuBoauTh Ha OLED-mgucnnedt mani mpo BijacTtanb A0 o00'ekty. IlimkirodeHHs
30BHIIIHBOTO JIXKEPEIIa KUBJICHHS.



Po3zain 3. iBurynu (12 roga.)

3.1. IBuryH nocriiinoro crpymy (6 roa.)

Teopemuuna uacmuna. IloHATTS enexkTpoMarHeTusMy. IlpuHnunm poOGoTH
eleKTpuuHoro aBuryHa. CkiaioBl YaCTUHU €JIEKTPUYHOTO ABUTyHA. KonekTopHi Ta
0€3KOJEKTOPHI IBUTYHHU.

[Ipu3HauenHs ta 6y 0Ba ApaiiBepa eIeKTPUYHOTO IBUTYHA.

Ilpakmuuna uwacmuna. CKIaJaHHS EJNEKTPUYHOIO KOJIa 3 PE3UCTOPIB Ta
TPaH3UCTOPIB JUIsl KepyBaHHA oOepramu ABUTYHA. [IporpamyBaHHs MJIaBHOTO
KepyBaHHsI oOepTamMH JBUTYHa 3a JIOTIOMOIOK ITMKIIIB Y CTOPOHY 3OUIBIICHHS Ta
3MeHIIeHHs. HamucanHs mporpamMu it KEpyBaHHS o0OepTaMH Ta HaMpsSIMKOM
obepTaHHs 2-X JBUTYHIB.

3.2. CepBoaBuryH (6 ro.)

Teopemuuna uacmuna. CepBOIBUTYH: Oy10Ba, MPUHIIUAT pOOOTH, PU3HAUCHHSI,
00JacTi 3acTocyBaHHsA. THUIIU CEPBOJBUTYHIB.

OcHoBHi (yHKIIii 6i0Ii0oTeKH Servo.h.

llpakmuuna yacmuna. Tliakmouenns cepBoaBuryHa a0 miata Arduino UNO.
Buxopucrannast ¢yHKIiin 0i0miorekm Servo.h s pobotw 3 cepBOMPUBOIOM.
KepyBaHHs KyTOM TIOBOPOTY CEpBOJIBUTYHa 3a JOIOMOTOI0 TOTEHIIIOMETpa.
Hammcannas mporpamMu 3 3acTOCYBaHHSM ITUKIIIB JUISl TIABHOTO KEPYyBaHHS KYTOM
CEpBOABUTYHA.

Po3nin 4. MakeryBanHs Ta nasiHHA (28 roxa.)

4.1. MaketryBanus (4 roa.)

Teopemuyna uwacmuna. OCHOBM KpECJICHHS: BUJIM JIHINA, MO3HAYEHHS.
[Tporpamu 2D/3D monentoBanus. @opmatu 30epekeHHs KpeciaeHb. [IoHITTs MakeTy.

3D-nipuHTEp: BUAM, TPUHLIMUN PpoOOTH, Oy/0Ba, TPU3HAYECHHS, O00JIACTh
3acrocyBanHa. OcHoBu 3D gnpyky. Omeparii CTBOpeHHS Ta peaaryBaHHs
TPUBUMIPHUX O0'€KTIB.

TexHoJoriss BUTOTOBJICHHSI MAKETIB JJIsl BUPI3aHHS Ha JIa3EPHOMY pi3aKy.
[TpaBuna TexHiku O6e3MeKu Mpu PoOOTI HA JTA3EPHOMY pI3aKy.

Ilpakmuuna yacmuna. BupaBu 3 oBojomiHHA npuiiomamu  2D/3D
MO/ICJIFOBAHHS: CTBOPEHHS1/30€peKEHHS HOBOTO (haidly, BABYEHHS! HAUMPOCTIIINX
(MPUMITHBIB» Ta OTepalliid, CTBOpeHHs KpeciaeHb. CTBOpEHHs Ta 30epexeHHs daity
MakeTy B 3ajaHomy Qopmari, nepenaya ¢ailsly MakeTy Ha KOHTpPOJIEp JIa3epHOTO
pi3aka Ta 3aIyCK MpoIiecy pi3aHHs.

CrtBopenHns ¢aitiry 3D-mopeni, cliaiilyBaHHs, APYK.

4.2. TexHoJioria nasinusi (24 roa.)

Teopemuuna wacmuna. THCTpyMEHTH Ta MaTrepiajid, HEOOXIJHI JIs MasHHSL.
[lasnpHa cranumig, il OymoBa Ta Xapakrtepuctuku. Ilpumoi Ta Qurocu, 110
3aCTOCOBYIOTHCS 17T YaC MOHTaXy pajioesneMenTiB. [linroroBka aetane 10 masHHA.
Texnounoris nasHHsA. TexHika 6e3meku Tpu poOoTi 3 MasuIbHOIO cTaHIier. [TpoekT
«LED-ky0 4x4x4»

Ilpakmuuna wacmuna. IlinroToBKa poOOYOro Micis, IHCTPYMEHTIB Ta
MaTepiamiB i TasHHS. BrpaBu Ha OBOJOJIHHS HAaBHYKAMH TAasHHS: BUKOHAHHSI
MasTHOTO 3'€THAHHS, MOHTAX/JEMOHTaX padioIeTaICH.
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CrtBopennst LED-ky6 4x4x4 3 Habopy.

Po3zain 5. ABToHoMHI Arduino-po6oTu (106 roxa.)

5.1. KoncrpyroBanus poo6o-mamunu LineTracker (30 roa.)

Teopemuuna uacmuna. BynoBa Ta mpuHIUI poooTH podo-Mamnmau LineTracker.

Ilpakmuuna uacmuna. TIpoeKTyBaHHS Ta KOHCTPYIOBaHHS pOOO-MalIMHU
LineTracker. Hanmcanns mnporpamMu KepyBaHHS oOepTaMH JBOX MOTOPIB 3a
JIOTIOMOTO10 JIpaiiBepa JBUTyHA. BupizaHHs Ha J1a3epHOMY pi3aky jAeTaied Kopiryca
pob6ota. BcTaHOBIIEHHSI MOTOPIB B KOPIyC pobo-maimuHu. JlogaBaHHs 1O KOHCTPYKIIIT
iH(payepBOHOTO JaT4yMKa JIsg pearyBaHHsS Ha YOpHY JiHII0. BcTaHoBieHHS
aBTOHOMHOTO Ji>Kepesa >kuBiieHHs. CKIagaHHs TPOrpaMu JJisl peatizallii JOT1KH Pyxy
po6ora. [TigroroBka poboTa /10 y4acTi y 3MaraHHsX.

5.2. KoHcTpylOBaHHS PO00O-MalIuHU, 10 oMuHA€ nepemkoau (30 rox.)

Teopemuuna uyacmuna. bynoBa Ta mpuUHUMNO J1i poOO-MAaIllIMHU, 110 OMHHAE
HEPEIKO/IH.

Ilpakmuuna uyacmuna. TIpoekTyBaHHSI Ta KOHCTPYIOBAHHS pPOOO-MAIMHU.
Momudikairis koucTpykiii podota LineTracker. JlonaBanns yiapTpa3ByKOBOTO COHapa
JUIS BUMIpIOBaHHS BijicTaHl 10 00'ekTiB. CKiIagaHHs MporpamMu s pearizailii JOTiKu
pyxy po6orta. [TigroroBka podoTa A0 y4acTi y 3MaraHHsXx.

5.3. IIpoekTHa AisliIbHicTD (24 T0O1.)

Teopemuuna uacmuna. IlocraHoBka mnpoOnemu. BuszHaueHHs 3aBHaHHS IS
BUKOHaHHS npoekty. PoboTa 3 iHpopmaniiinumu Jxepenamu. CTBOpeHHs OaHKy 17€i.

Ilpakxmuuna wacmuna. BiaBinyBaHHS BUCTAaBOK, (PECTHBAIIB POOOTOTEXHIKH.
AmHani3 ta cucremaTtu3aiis iHdopmarii. [IpoekTyBaHHS Ta KOHCTPYIOBaHHS POOOTIB 32
BJIacHUM TpoekToM. [Ipe3eHTairist Ta 3aXUCT TBOPUYOTO MPOECKTY.

5.4. 3maranns po6oTiB (22 roa.)

Teopemuuna yacmuna. Ilnargopmu Ta ecTuBam A MPOBEICHHS 3MaraHb Ta
JIEMOHCTpaIlii poOOTIB.

Ilpaxmuuna uwacmuna. PoGota 3 1HQOpMAIIMHUMHU JKEpEIaMu: MOIIYK
miathopM Ta ¢GECcTUBANIB JUIA TMPOBEACHHS 3MaraHb Ta JEMOHCTpaIlli poOOTiB.
[TinroroBka poOOTIB 10 y4acTl y 3MaraHHsx.

Iigcymoxk (2 roa.)
Teopemuuna wacmuna. I1iTIOUTTSA MiJICYMKIB.

MPOTHO30BAHUM PE3YJBTAT

Buxosanyi maromo 3uamu i pozymimu.

- OCHOBHU €JIEKTPOHIKHU;

- rpadivyHe MO3HAUEHHS PaII0CIEMEHTIB Ha CXeMaXx;

- OJIMHHMIII BUMIPY CTPYMY, ONIOPY, HAIIPYTH TOIIIO;

- pizHoBuaM miat Arduino;

- (¢13u4HI ABUIIA, 10 JSKATh B OCHOBI BUBYCHUX TEXHIUYHUX IPHIIA]IIB;
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ocHOBHI KoMmoHeHTH 1atu Arduino UNO;
3aco0M aBTOMATHKH: JIaBadi Ta CEHCOPH, KePYyI0dl MPUCTPOT (KOHTPOJIEPH,

JpaiiBepH ), BUKOHABY1 MEXaHI3MU;

cepenosuiie po3podku nporpam Arduino IDE: pynkiii, Tvunu 3MiHHUX,

YMOBHI Ta JIOT1YH1 OIlepaTopH, orepallii MOPIBHSIHHS, IUKJIHA TOIIO;

OCHOBH KPECIICHHS,
IHCTPYMEHTHU Ta MaTepiain, HEOOXIIHI JUIsl TasTHHS;

TEXHOJIOT1I0 BUTOTOBJICHHS MaKeTIB ISl BUPI3aHHS Ha JIA3epPHOMY pi3aKy;
OymoBy Ta nmpuHIHMI podboTH pobo-mamuuu LineTracker;

MpaBujIa TEXHIKK O€3MeKH MpU POOOTI B TYPTKY.

Buxosanyi maroms ymimu i 3acmocogygamu.

MIIKITI0YaTH  JlaBadi Ta CEHCOpU, Kepyruli NpHUcTpoi (KOHTPOJepH,

npaiiBepH), BUKOHaBYl MexaH13mu 10 miaati Arduino UNO,;

cTBOproBaTH nporpamu B cepenonuini ArduinolDE;

PO3POOJISATH Ta MAJIIOBATH €JIEKTPOHI CXEMHU;

CKJIaJIaTU Ha MaKETHIH T1aTi eJIeKTPUYHE KOJIO;

MIPUIAJIN JUTsl BAMIPIOBAHHS CHIIN €JIEKTPUYHOTO CTPYMY, OTOPY, HAPYTH;
MpaloBaTH 3 Jkepenamu iHdopmallii;

BUPINTYBaTH TEXHIYHI 3aBJaHHA B TPOIECI KOHCTPYIOBaHHS  Ta

IporpamMmyBaHHs poOOTIB;

MpAaIIOBAaTH 3 NAasUIbHOIO CTAHIIIEIO Ta BAKOHYBATH MasiHI 3'€ THAHHS;
CTBOPIOBATH Ait0oui Mojiesii podoTiB Ha ocHOBI Arduino UNO;
IITYKaTH Ta BUIIPABJISTH IIOMUJIKA B HAIIMCAHKMX MTporpamax;
MPE3CHTYBATH TEXHIYHI MOMXJIMBOCTI CTBOPEHUX POOOTIB.

Buxosanyi maroms Habymu 00c6io:

CKJIaJIaHHS HAa MaKETHIN TIJ1aTi eJIEKTPUYHOTO KOJIa;

MPOEKTYBaHHS Ta MPOrpaMyBaHHs pOOOTIB;

HaIMCaHHS Ta pefaryBaHHs mporpam B cepenosuili Arduino IDE;
nporpaMyBaHHsI Ta HaJaro/)KeHHss poOOTH CTBOpeHOi g poboTa

porpamu;

poOOTH 3 CEHCOPAMH, KEPYIOUUMHU MTPUCTPOSIMHU (KOHTPOJIEPH, IpaiiBEpH ),

BHUKOHaBYMMMH MeXaHi3MaMI/I;

MonIyKy Ta 00poOku iHpopMaIrii;
ydacTi y 3MaraHHsx;
poOOTH HA/T BIIACHUM ITPOESKTOM.

OPIEHTOBAHUI NEPEJIK OBJIAJJTHAHHSA

No Hassa Kinbkicts
(1)
Texniuni ti npoepamui 3acobu
1 |Komm’rorepuuit kiac (rpyna 110 15 oci0, pobounx cTaniiiil Bif 6)
2 |Omepamiiina cucrema Windows, Linux, Mac
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3. |IuTepuer-Opaysep mis neperisiay Web-cTopiHOK.
4. |BcraHoBneHe cepenosuiie nporpamyBanns Arduino IDE
Obnaouanus ons npogedenHs npakmuyrux pooim (Ha I poboue micye)
1. |IImata Arduino UNO i3 kabenem USB 1
2. |MakeTHa muaTa 1
3. |IIpoBimuuku Dupont HOT;ea60}O
4. CsiTiogioau 70
5. |RGB-cBiTinogionu 1
6. |Pesucropu 3)
7. |IToTeHuiomerp 1
8. |Kuomka 5
9. |Dotopesucropu 1
10. |IT’e30enemenT 1
11. |OLED-gucruieit 1
12. | laTunk TemmepaTypH Ta BOJIOTOCTI 1
13. | ABuryn 2
14. | IpaiiBep nBUTYyHA 1
15. |CepBoaBuryH 1
16. |IndpavepBoHuUii ceHCcOp BiACTaH1 3
17. | YapTpa3ByKOBHUii CEHCOP BIACTaH1 1
18 HaGip ass 3aHSTh €NeKTPOHIKH (TPAH3UCTOPH, T1OIH, 1
" | MIKpOCXEMH )
19. |Habip nns ctBopenns LED-ky0Oy 4x4x4 1
JIITEPATYPA
1. B.Ilerun. IlpoekTsl ¢ wucHoab30BaHueM KoHTposuiepa Arduino. — BXB-
[TetepOypr, 2015, 448 c.
2. JIx. bnym. HMsygaem Arduin0: HWHCTPYMEHTBI W METOJbl TEXHHUYECKOTO

BonmeocTBa. — bXB-IlerepOypr, 2015, 336 c.

3. Ilporpama TexHIYHOTO KOHCTpYIOBaHHS. [Iporpamu 3 mo3amkisibHOT OCBITH

HayKOBO-T€XHIYHMM HanpsaM (1HpopMaltiitHo-TexHIuyHuH ipodinas). — Kuis C.15-32

4. Pecypc habr.com : enekrponHuii pecypc. — Pexum  mocrtymy.

https://habr.com/search/?q=Arduino#h

5. Caitmon Momnk [Iporpammupyem Arduino. — CII6. : TTutep, 2017. — 252 c.
6. Arduino : exekTponHu# pecypc. — Pexxum poctyy. — https://www.arduino.cc/

7. Arduino blog : enekrponHuidi pecypc. — Pexum

https://blog.arduino.cc/

JOCTYIIy.

8. Arduino-DIY : enexkrponnuii pecypc. — Pesxum gocrymy. — http://arduino-

diy.com/
9. Arduino Forum : eJekTpoHHHH pecypc. — Pexum

https://forum.arduino.cc/
10. F.Perea Arduino Essentials, 2015 — 206 pages.

JOCTYITY.
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