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INOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTH POTPAMMbI

OOy4eHue 1o JOMOJHUTENBHON oOlIiepa3BuBatomieil mporpamme «IIpo- rpaMmmupoBanue B
cpene Arduino IDE» — 3T0 oMH U3 yBJIEKaTEIbHBIX CIIOCOOOB U3yUEHHUSHE TOJILKO OCHOB
IIPOTPaMMHUPOBAHUSA, HO M CO3JaHUSA NPAKTHUYECKUX YCTPOWCTB. Bo Bpems 3aHATHN
oOyuaromuecsi Hay4arcss OCHOBaM mporpammupoBanusi B cpeae Arduino IDE, mpo-
€KTUPOBAHUS, CO3/IaHHS U TPOrPaMMUPOBAHUS YCTPOUCTB, MOAKIIOYEHHBIX K MOJEIIO Ar-
duino. ITapuas u komMaHHas paboTa HaJl MPAKTUICCKUMH 33JJaHUSIMUA CIIOCOOCTBYET TI1y0o0-
KOMY M3Y4YEHHMIO KOMIIOHEHTOB IU1aThl Arduino, a BU3yajibHas IMporpaMMHasi cpezia mo3Bo-
JIUT JIETKO U 3(PPEKTUBHO M3YUUTh aJTOPUTMHU3ALNIO U IIpOrpaMMupoBaHue. JlaHHas npo-
rpamMma MoJipa3syMeBaeT peain3aliio O0JIBIIOT0 KOJIMYECTBA MPAKTHUYECKUX padOT U MUHU-
npoekToB. [IpakTnueckue paboTel OyayT peaau30BbIBATHCA C UCIOIb30BAHUEM KOHCHIPYK-
mopa npozpammupyemuix mooenei uncenepnvix cucmem (KIIMHUC). B coctaB KOHCTPYK-
TOpa BXOJUT KOHTpoJuiep Arduin0 — coBMECTHMBIN amnmapaTHOW IIaTgopMoii, pa3paboTaH-
Hoit komnanueit OO0 «lIpuxnaaHas poOOTOTEXHUKAY.

[Tpu 00yuenuu o nporpamme «IIporpammupoanue B cpeae Arduino IDE» 3aknaapi-BaroTcs
OCHOBBI HCCJIEZIOBATEIbCKON pPaOOThI, MPOEKTHOIO M HMHXKEHEPHOI'O MBILIUICHUS TpU
peanu3aunu coOCTBEeHHBIX uae. OOydeHue no AaHHOW Mporpamme CrocoOCTBYET paHHEH
npo(opueHTay, YCIEIHON pealn3anuu OyIylIuX HWHKEHEPOB OCOOEHHO B MeETampen-
METHOI 00J1aCTH, Ha CThIKE TUCUUIUIMH. [IporpaMma q1aHHOTO Kypca OpUeHTHUpPOBaHA Ha CH-
CTEMAaTU3ALMIO 3HAHUN U YMEHUU N0 Kypcy MH(OPMATUKU B YaCTU U3YUYEHHS MPOTPaMMHU-
pOBaHUA.

Ileoazocuueckas yenecoobpaznocms 3aKI0YaeTCs B TOM, UTO JJaHHAs pOrpamMmma 1o3-BoJsieT
BBISIBUTh 3aMHTEPECOBAHHBIX OOYYaIOUIMXCS, MPOSIBUBLIMX MHTEPEC K IOCTPOEHUIO
WHXEHEPHBIX CUCTEM, UCTIOJb3YS TOCTYIMHYIO U IIMPOKO PACIPOCTPAHEHHYIO 0a3y U cpeay
pa3zpabotku Arduino IDE. Matepuan Kypca Mmo3BoJisieT MO3HAKOMUTBLCS ¢ OCHOBAMHU IPO-
IrpaMMHPOBaHUS Yepe3 MOJKIIOUYEHHE 0a30BbIX PAJUOKOMIIOHEHTOB (CBETOAMO[, KHOIKA,
NOTEHIIMOMETP U T.A.) C YYETOM BO3PACTHBIX OCOOCHHOCTEW ydalluXcs U YPOBHS UX 3Ha-
HUN. 3aHATHUS MMOCTPOCHBI KaK CUCTEMa MOJAOOpaHHBIX YIPAKHEHUW W 3aJaHUMN, OPUCHTHU-
POBAHHBIX HA MEXIPEIMETHBIE CBA3H.

Buja, ypoBeHb, HANIPABJIEHHOCTb U NPO(PUIIH NPOTrPAMMBI
Hanpasiennocts nporpammsl «IIporpammupoBanue B cpeae Arduino IDEy o comep-xkanuto

SBISICTCS. TEXHWYECKOH, YPOBEHb CIOXKHOCTA - 0a30BbId; MO (DYHKIIMOHAIEHOMY
NpeIHa3HAYeHUI0 — y4eOHO-TI03HABATENbHOM; MO (hopMe OpraHu3aluu — KpyKKOBOH; IO
BpEMEHU peanu3auuu — oaHoroauyHoul. Ilpennpodeccruonanbhbiii mpoduiib MporpaMMbl
HaIpaBJIeH Ha MOJITOTOBKY yYallUXcs K NpodeccuoHaIbHOMY OOYUYEHHIO M0 HAIIPABJICHHUIO
«MHpOopMaLIMOHHBIE TEXHOJIOTUM.



Anpecat nporpamMmmal
Pabouas nmporpamma npeara3HadeHa s odydaronuxes 9-10 kimaccos (15-17 ser)

O0beM U CPOK 0CBOCHHS NPOrPaAMMBI
[Tporpamma paccuurtana Ha 1 rox oOyuenusi. OO6IIee KOJTUYECTBO YacOB MporpaMmbl —34
qaca.

Oco0eHHOCTH OpraHM3anuu y4e0HOro npouecca:
3aHATUS TPOBOJATCS B IPyNIAX y4alluxcs OAHOTO WM OJIM3KOTO BO3PACTa, SIBISIOLIUXCS
OCHOBHBIM COCTaBOM 00beArHEHUS. COCTaB IpyNIbl — HOCTOSHHBIM.

OopasoBartenbHbie GOpMATHI MPOrPaAMMBbI:

[TporpamMma BkiIO4aeT B ceOs TEOPETHMUECKUH MaTepual, MNpaKTUYECKue padoThl IO
porpaMMHPOBaHUIO B cpene Arduino ¢ ucnosipb30BaHHEM KOMITBIOTEpa, HA0OPHI 3JIEKTPOH-
HbIX KOMIIOHEHTOB JUIsl COOPKH JJIEKTpUYECKHX cxeM 0e3 maiiku. OCBOEHHE TeopeThye-
CKOr0 Marepuajia MpPOUCXOJUT B OCHOBHOM B IpPOILIECCE MPAKTHUUYECKOW TBOPUECKOW Jesi-
TeIbHOCTH. bosplas 4acTh BpeMEHH OTBOAMTCS HAa MPAKTHUYECKUE PaOOTBHI.

Pesxkum 3aHATHH, IEPUOIUYHOCTDH U MPOAOIKUTEIbHOCTH 3aHATHI

OcHoBHast ¢opma oOpraHu3aly 00pPa30BaATENBHOIO IMpolecca AOMOIHUTEIBHOIO 00-
pa3oBaHus — yuebHoe 3aHsATue. [Ipo1oKUTENIbHOCTh Y4eOHOT0 3aHATHS — 40 MUHYT.
[TeproauaHOCTH 3aHITHI — 1 Yac B HEJEIIO.

Leab nporpamMmsI:
N3yyenue ocHOB mporpammupoBaHusi Moayis Arduino, ocBoeHue mpearnpodeccuoHalb-

HBIX HABBIKOB CIICIUAJINCTA B o0J1acTH pa3pa6OTKI/I N CO3aaHUsI MHKCHCPHBIX CUCTCM.

3amauyu mporpamMmbI:
® oOpazosamenvHyble:.

v' (opMHUpPOBATh HABBIKK CO3JaHus porpamm B cpeae Arduino IDE s moaxioue-
HUs 0a30BBIX JICKTPOHHBIX KOMIIOHCHTOB;

v HayuddTb OCHOBHBEIM IIpHEMaM  COOPKHU ANEKTPUUECKUX CXeM Oe3 MalKu;

v O03HaKOMHUTH C npaBuiIaMu 0€30macHOM paboThI c UHCTPYMEH-
TaMu, HEOOXOTUMBIMU TIPU KOHCTPYUPOBAHUH AIICKTPHUECKUX CXEM.

® gocnumamenvhbie

v BOCHHTBIBATH 1I€JE€YCTPEMICHHOCTh M PE3yJbTaTHBHOCTH B MPOLIECCE PELIEHUS

y4eOHBIX 3a/1a4;



v’ crmocoOCTBOBaTh BOCIUTAHHIO HACTOMYMBOCTH B JIOCTHDKEHHH IOCTABJICHHOM
LEJIH;
v 0OYK1aTh K CAMOCTOSTEIBHOMY BBIOOPY PEILICHHUS;
v" (OpMHPOBATH YITOPCTBO B TOCTIKEHUH JKEITAEMOTO PE3yIbTaTa;
v’ IPUBHMBATH CTPEMJICHHE K TBOPUYCCTRY.
® paszsusaroujue
v/ pa3BHUBaTh MHTEPEC K TEXHHUKE, KOHCTPYMPOBAHHUIO, TPOTPAMMHPOBAHHIO, BBICO-
KHM TEXHOJIOTHSIM;
v/ pa3BUBaTh KOHCTPYKTOPCKUE, HH)KCHEPHBIEC M BBIYUCIIUTEIBHBIC HABBIKH;
v hOpMHPOBATH YMEHHUS JOCTATOYHO CAMOCTOSITENILHO PEIaTh TEXHUIECKHE 331241
B IIPOLIECCE KOHCTPYUPOBAHUS MMPOCTEMIINX NHKEHEPHBIX CHCTEM.

IIporno3upyembie pe3yJibTaThl:
o ObpasosamenbHule

v’ OCHOBHBIC TIOHSTHS 1 KOMITOHEHTBI 3JICKTPOTEXHUKH;
v’ TOPSIOK CO3/IaHusI IPOrpaMMel B cpeae Arduino;
v/ npaBula TEXHMKH O€30IaCHOCTH IpH paboTe ¢  HHCTPY- MEHTOM
Y DJIEKTPUUECKUMU pUOOpamu.
o [IpeOomemmusie
v yMeHHWe pa3pabaTheiBaTh MPOrpaMMBbl s tiaThl Arduino ¢ MCIoIb30BaHHEM
OCHOBHBIX aITOPUTMHYECKHUX CTPYKTYP C LEbIO MOAKIIOYEHHUS 0a30BbIX AJIECK-
TPOHHBIX KOMIIOHEHTOB, BXOJSIINUX B KOHCHIPYKMOP NPOCPAMMUPYEMBIX MO~
oeneul unxceneprvlx cucmem (KIIMUC).
e Jluunocmuovie
v/ pacumpeHue MO3HaBaTeIbHOTO WHTEpeca K MH(POPMAIMOHHBIM U HHKEHEP-
HBIM TEXHOJIOTHSIM.

dopma npeabsaBJIeHUs 00pa30BaTeJIbHbIX Pe3yJbTATOB:

LIpomedsicymounwiii KOHMPOTL:
v/ BBIIOJIHEHHS 00YYAOIMMUCS IPAKTHIECKUX 3aJaHUI HA KaXKJOM 3aHATHH.

Hmoezoswiti koumpons:
v\ MUHH-TIPOEKT MHKEHEPHOU CHCTEMBI, 3aIPOrpaMMUPOBaHHOM B cpene Arduino IDE.



Kanenpapubiii yueOHbil rpadux

O0ONOJIHUMENbHOU 00Ule0bpazosamenbHolU (00wepasseusarouiell) npocpammol
«IIpoepammuposanue 6 cpeoe Arduino IDE»

Ha 2021- 2022 yueOHblii roj

lop obyye-HuA [laTa Hayana fata OKOH- IBcero Konunyectso Pexnm 3a-
obyyeHna  no HaHNA o6y- y4ebHbIX y4ebHbIX HATUI
nporpamme HEHNA no Heaenb 4yacoB
nporpamme
1lropg 1.09.2021 31.05.2022 34 34 1 pa3z B
Heaento
no 45 muH.

Y4yeOHO-TEeMATHYECKHH ILIAH

O0ONOJIHUMENbHOU 0Opaz0samesbHol (00wepassusarouiell) npocpammol

«IIpoepammuposanue 6 cpede Arduino IDE» Yuebnwiii nnan 1

200a 00yyeHus

Nen/ HassaHue pasgena, Konunuectso yacos

n Tembl Bcero Teopua MpaKTukKa

1. 5 2 3
OCHOBHblE MOHATUA INEKTPOHMUKMU

, OcHoBbI NPOrpPaMmMmMpPoBaAHMUA MUKpPO- 3 5

' KoHTponnepa Arduino

MpuMmeHeHne 3NEKTPOHUKN B KMBEPHETU-YEeCKMX

3. 14 3 11
N BCTpamBaembIX CUCTEMAX

4. MpoeKTnpoBaHne MObUNbHbLIX NaaTPopm 11 2 9

5 3almnTa UTOrOBOro NPoeKTa 1 1
Utoro 34 10 24




Coaep:kanue 10N0JHUTEIbLHOM 0011e00pa3oBaTe/IbHOM (001IEpa3BUBAIOLIIECH )
MPorpaMMblI
«lIpoecpammuposanue 6 cpede Arduino IDEy

Tema 1. OcHoBHBIE MOHATHS dJ1eKTpoHUKH (5 4.)
Cooeporcanue mamepuana:

[TpaBuiia TeXHUKH OE30MACHOCTH MPHU PabOTE C ANEKTPOHHBIMU KOMIIOHEHTaMH.
MUuKpOKOHTPOJUIEPHl B HalIeH >XKWU3HHU, KOHTposiep Arduino, yCTpOHCTBO MHUKPOKOHTPOJI-
aepa Arduino. 3HaKOMCTBO C KOHCTPYKTOPOM MPOTPaMMHUPOBAHUS MOJEJIEH MHKEHEPHBIX
cucTeM. YTpaBjeHHUE MJEKTpUUeCcTBOM. 3akoH OMa /i y4acTKa 1emu. 3aKOHbI Mapaieib-
HOTO U TIOCJIEI0BATEIbHOIO COETUHEHMS TPOBOJHUKOB. CBeToauobl. Pesuctopsl. OcHOB-
HbI€ TPUHIIUIIBI MAPKUPOBKU PE3UCTOPOB. MakeTHas 10ocka. UTeHHE dJEKTPUUECKUX CXEM.
VYpasieHne CBETOIMOIOM Ha MAKETHOU JIOCKE.
Ipaxmuueckas paboma 1. Ceemoouoo (1 u.)
Ilpakmuueckas paboma 2. Ynpasnsemviii «npocpammuoy ceemoouod (I u.)
Ipaxmuueckas paboma 3. Ynpasnsiemviil «epyunyio» ceemoouoo (1 u.)
Pe3yibTaThl 0CBOEHUSI TEMbI:

® [IOHMMaHWE HA3HAYEHUS MUKPOKOHTPOJIJIEPOB B KU3HU YEJIOBEKA,;

® YCTPOWMCTBO MUKpOKOHTposutepa Arduino.

® 3HaHUE 3aKOHOB AJICKTPUUECTBA,

® yMEHHE YUTATh U COOMPATH MPOCTEHUIITYIO DIEKTPHUECKYIO CXEMY.
DopMbl 3aHATHI: JIEKIHS, IPAKTUKYM

Tema 2. OcHOBBI IPOrPaMMHPOBAHUSI MUKPOKOHTpPoOJLIIepa Arduino (4 4.)
Cooepoicanue mamepuana:

CoBpeMeHHbIE Cpelibl MPOTrPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOB. OCHOBHBIE TOHSATHUS U
KOHCTPYKIIUHU si3bIKa mporpammupoBanus Arduino. Ctpykrypa nporpammsl. [lepeMeHHbIe.
Jlornueckre KOHCTPYKIMU. DyHKIMS U ee apryMeHThl. Co3anne COOCTBEHHBIX (DYHKIIUN U
ux ucnojn3oBanue. IlonsTue maccuBa. MaccuBBI CUMBOJIOB.

Pe3yabTarbl 0CBOCHHS TEMbI:
® 3HAaHHWE OCHOBHBIX KOHCTPYKIMH U CTPYKTYpPbI IPOTrpaMMBbl S3bIKa ITPOrpaMMHpPOBa-

ausg Arduino;
e 3Hanue HasHauenus (ynkuumid digitalWrite, digtalRead, analogWrite, analogRead,
delay, map.
® yMEHHE OOBSBIIATH IEPEMEHHBIE, CO3/1aBaTh COOCTBEHHbIE (DYHKITUH, MACCHUBHI.
DopMBbI 3aHATHI: JEKINS



Tema 3. IIpuMeHeHMe JJIEKTPOHMKUA B KHOCPHETHYECKUX U BCTPAUBAaEMbIX

cuctemax (14 4.)
Cooeporcanue mamepuana:

[Tee30adext. YmpaBnenue 3BykoMm. Vcmonb3oBaHME TOTCHIHOMETpA. DJIEKTPUUYECKAS
rupisiHaa. AHaioroBbld W 1UdpoBoil curHaibl. [IIUpOTHO-UMITYJIbCHAST MOJYJISLIMS.
VYrpasnenue spkoctbio cBetoauona. [lousrue cencopa. Lludposie ceHcopsl. JlaTunk pac-
crostHus. JlaTuuk TuHUU. AHanoroBble ceHcophl. Jlatuuk 3Byka. JlaTunk cBeta. OOpaboTka
BXOJHBIX CHUTHAJIOB 3JIEMEHTOB pa3Horo tuna. KHomka kak AaTdyWk Haxkatus. KHOMOYHBII
BbIKJTIIOUaTesb. [IporpamMMuas crabunmzanus curHania. Jatunku temnepatypsl. GoTtopesu-
crop. CBeroguoaHbie MHAUKATOPbl. CeMHCErMEeHTHbIM MHAUKATOp. JKUIKOKpHCTaILIAYe-
ckuit skpan (KK-sxpan). berymas ctpoka. Tepmopesuctop. [lepenaua 1aHHBIX ¢ KOMITbIO-
Tepa U Ha KoMIbioTep. OCHOBHBIE KOMaH/IbI /I BbIBOJIa UH(OPMAITUU HA SKPaH.
Ipaxmuueckas paboma 4. [lvezoounamux (1 u.)

Ipaxmuueckas paboma 5. @omopeszucmop (1 u.)

Ilpakmuueckas paboma 6. Ceemoouoounas cooprxa (1 u.)
Ilpakxmuueckass paboma 7. Taxmosas «nonka (1 u.)
Ilpakmuuecxas paboma 8. Cunmeszamop (1 u.)

Ipaxmuueckas paboma 9. /[pebese konmaxkmos (1 u.)

Ilpakxmuuecxkass paboma 10. Cemuceemenmuuviti unouxamop (I u.)
Ipaxmuuecxas paboma 11. Tepmomemp (1 u.)

Ilpakmuuecxasa paboma 12. Ilepedoaua oamnvix nHa IIK u c IIK (I u.)
Ipaxmuuecxas paboma 13. amuux aunuu. (1 u.)

Ipaxmuueckas paboma 14. LCD oucnneii (1 u.)

Pe3yabTaThl 0CBOCHUSA TEMBbI:
® TIOHMMAaHUE UCIIOJIH30BAHUS ITU(MPOBBIX U aHAJIOTOBBIX CUTHAJIOB JIJIS1 pa3pabOTKU CH-

CTEM;

e noHuMaHue ucnonb3oBanus LLHIMM s pa3paOoTKu MHKEHEPHBIX CUCTEM.

® yMEHHE NPOrPaAMMHUPOBATH U MOJKIIOYATH TEPMUCTOP, (POTOPE3UCTOP, CEMUCETMEHT-
HBIH nHAMKaTop, LCD aucriieid, taTunk 3ByKa, pacCTOSTHUS, JIMHUM K r1ate Arduino.

® yMEHHUE IPOrpPAMMHUPOBATH U MOJKIHOYATh TAKTOBBIE KHOIIKH.

e ymMmeHue paboTaTh C MOHHUTOPOM NOpTa AJi BbIBOJA MH(POPMALMM C JATYMKOB Ha
AKpaH KOMITbIOTEpA.

@opMbl 3aHATHIA: JIEKIHS, TPAKTUKYM



Tema 4. IIpoexkTupoBanue MoOUILHBIX IaTGOpM (11 4.)
Cooeporcanue mamepuana:

IBumxenne o0ObekToB. IloctosiHubie naBurarenu. lllaroBeie nBuratenu. CepBOABUTATEIH.
OcHOBBI yIipaBiieHUsl cepBOIPUBOAOM. [IpaiiBep MoTopa. CKOpPOCTh BpallleHUsi MOTOpa, 13-
MEHEHHe HarnpaBicHus BpaiieHus. OCHOBHBIE cephbl HCIIOIB30BaHMUS pOOOTOB U POOOTH-
3UpPOBAHHBIX CUCTEM B COBPEMEHHOM o0111ecTBe. MoOmibHbIe TiaTdhopmbl. Coop podoTa st
JIBUKEHHUs] TI0 moBepxHOCcTH. OpueHTanusi podoTta B mpocTpancTBe. Peakius poborta Ha
COOBITHS BO BHEILIHEH cpeJie.

Ipaxmuueckas paboma 15. Cepsonpueoo (1 u.)

Ipaxmuueckas paboma 16. [llazoswiii osueamens (1 u.)

Ilpakxmuuecxkass paboma 17. Jleueamenu nocmoanuvozo moxa (1 u.)

Ilpakxmuuecxkass paboma 18. VYnpaenenue no UK kamany' (1 u.)

Ipaxmuueckas paboma 19. Ynpaenenue no Bluetooth (1 4.)

Ipaxmuueckas paboma 20. Mobunvnas niamgpopma (1 u.)

Ipaxmuueckas paboma 21. Paspabomka umo2o6020 MUHU-npoOeKma npocpammu-
pyemotl mooenu unxceHepHou cucmemsi (3 u.)

Pe3yabTaThl 0CBOCHUSA TEMBI:
® 3HaHWE PAa3HOBHIHOCTEW JBUTraTelel: TOCTOSIHHOTO TOKA, CEPBOIPUBO/IbI, IATrOBBIC

JBUTATEIH;
® yMCHHE MMOJKIIOYaTh ABUTATEIH U JApaiiBepbl MOTOPOB K utate Arduino.
e yMeHUE pa3padaThiBaTh U IPOrPAMMHUPOBATH IPOCTHIE MOOMIIbHBIE MIIAT(HOPMBI C HC-
[I0JIb30BAaHUEM: JBUTATENIEH, JaTYNKOB, CCHCOPOB U T.[.
DopMbl 3aHATHI: JIEKIHS, IPAKTUKYM

Tema 5. 3amuTa urorosoro mpoekra (1 4.)
Cooeporcanue mamepuana:
[TybnuyHOE TIpeAcTaBICHHE MPOTPAMMUPYEMON MOCIIA HHKECHEPHON CUCTEMBI.

@opmbl 3aHATHII: KOHPEPEHITUS



MeTtoauveckoe odecriedeHus A0MOJTHUTEILHON 0011e00pa30BaTe/IbHOM

(o0mepa3BuBaKOIIei) MPOrPAMMBI

«IIpoepammuposanue 6 cpeoe Arduino IDE»

MeTtoabl opranu3anuu y4e0HO-BOCIUTATEIBLHOTO Mpolecca:

v
v

v
v

v

Crosecnbie: 00bICHEHUE, pa3bsICHEHHUE, paccKas, Oecena, OMMCaHue U JIp.
Haensonvle: HabmoneHne, TeMOHCTpAIHs, paccMaTpUBaHHEe OOBEKTOB, MPOCMOTP
MYJIbTUMEIHHHBIX MaTepHUajIoB U JIp.

IIpakmuuecxue: ynpaxHeHUs, CAaMOCTOSATEIbHBIC 3aJaHM, IPAKTHUYCCKUE PAOOTHI.
Memoowl popmuposarusi no3HasameNbHOU AKMUeHOCMU: TIOCTAHOBKA TTPOOJIEMHBIX
BOITPOCOB, MOOIIPEHHUE CAMOCTOSATEIIBHOCTH M TBOPUYECTRA.

Memoowvl hopmuposarus nosedenus 8 Koiekmuee: yIpaXHCHH, HTPa, IPUYICHHE,
nopydeHue u Jp. MeToJibl CTUMYJIUPOBAHUS: TTOCTAaHOBKA IMEPCIEKTHUBBI, TOOIIpe-
HUE, 0JJ00pEHUE, MOPUIIaHUE.

OcHosHbvimu hopmamu pabomol ¢ 00YYAIOWUMUCS AGTAIOMCSL. TPYIIIIOBBIC 3aHATHS
UHIUBHAYyalbHAs padoTta. IIIMpoko MCIONB3YIOTCS METO/BI (PPOHTAIBHOM pabOTHI:
00BsICHEHHE, TTOKA3, COPEBHOBAHUS, & TAK)KE€ METOAbI MHIUBUTYAIbHON PabOTHI: HH-
CTPYKTaX, pa3paboTka W peanu3aiis WHIUBUIYyATbHBIX TBOPUYSCKUX MPOEKTOB, 3a-
ITYCKHU MOJIEJIEH.

Obopyoosarue KOMNbLIOMEPHO2O KIACCA.

v

v

v
v

pabouure MecTa 1Mo KOJIMYECTBY O0Yy4arOIIUXCsl, OCHAIIICHHbIE HOYTOYKaMu C yCTaHOB-
neHHoi nporpammuoit Arduino IDE;

pabouee MecTo mpernoaaBaTesi, OCHAICHHOE MePCOHATBHBIM KOMITBIOTEPOM HIIA HO-
yTOYKOM C yCTaHOBJIEHHBIM MTPOTPAaMMHBIM 00ECIICUCHHUEM;

MarHUTHO-MapKepHas J0CKa;

KOMIUIEKT Y4eOHO-METOIUYECKON JOKyMEHTAIMH: pabouas mporpaMma KpyxKKa, pas-
JTATOYHBIA MaTepual, MPaKTUIECKUE 3aaHusl,

1M (ppoBbIE KOMIOHEHTHI Y4EOHO-METOANYECKUX KOMIUIEKCOB (TIPE3CHTAIINN );
KOHCMPYKMOp npozpammupyemvlx mooenet unxcenepuwvix cucmem (KIIMUC),
JOTIOJIHUTEJIbHBIC DJIEKTPOHHBIE KOMITOHCHTHI:

KonTtpomnep

 [Imara Arduino Uno
[Inata Arduino Nano
CeHcopsbl

e JlaT4YuK JUHUU

e JlaT4uK ABHXKECHUS

» JlaTyuk OrHsA

* JlaTuuk TemmnepaTypsl
*  ®dorope3ucTop

* Tepmuctop



» Kwnomnka TakroBas

* [lorenumomerp
[IporoTunupoBanue u MpoBoOAa
* MakeTHas 10cKa
* CoeauHUTENTBHBIE MPOBO/A PA3HOU JUTMHHBI
* USB-ka6enn

* Pa3péms s OGarapeek
Mexanunka
» JIByxkonécHoe maccu podora
* CepBonpuBobl

Nunukanus u 3ByK

* TexkcroBbiii )KK-3kpan
* 7-CEerMEHTHBII UHIUKATOP
» (CBeroauon KpacHBI
¢ (Caeromuon XEIThIN
¢ (CBeroauon 3eIEHBIN

* Ilpe3omsnyyaresnb  3ByKa
bazoBbie KOMITOHEHTHI
* Pesucrop 220 Om
* Pesucrop 1 kOm
* Pesucrop 10 kOm

* Pesuctop 100 xOm
[Tnate pacmupeHus
 Jlpaiisep motopos Motor Shield
» JlpaiiBep L298N
» Jlpaiiep TB6612 FNG
» Jlpaiiep MX1508

Texnuueckue cpedcmea 00y4eHust.
v’ JIEMOHCTPAI[MOHHBIM KOMILIEKC, BKIFOYAIOIIUI B ce0s: MHTEPAKTUBHYIO JOCKY (MIIN

JKpaH;

v’ MyJIbTHMEIHANPOEKTOP;

v’ TIepCOHABHBIN KOMITBIOTEP WIIH HOYTOYK C YCTAHOBICHHBIM ITPOTPaMMHBIM obecrie-
YEHUEM,;

v/ HajMuMe JIOKaJIbHOM CETH | JI0CTyIa K ceTH VIHTepHeT.



(I)OpMI)I KOHTPOJIAA 1 OIHCHOYHbIC MaTCPHUAJIbI

KOHTpOJIb yCBOCHHBIX 3HAHWI U HABBIKOB OCYIIECTBISIETCS MO KAXKIOMY pa3Jielly BO BpeMs
MPOBEICHUS KOHTPOJIBHO-TTPOBEPOUYHBIX MeponpusaTuil. Ha ycMoTpeHnue negarora KOHTpOJIb
MOYKET TaK)K€ OCYILIECTBIATHCA MO KAXKIOW TEME pa3jena.
OcHOBHOM (opMOI MPOMEKYTOUHOM aTTECTAllMU SBIISIETCS IpakTUdeckas padora. Dopmoii
UTOTOBOM aTTECTAllMM SIBIIIETCS. MHUHHU-TIPOEKT WHXKEHEPHOW CHUCTEMBI, 3aIlporpam-
mupoBanHo# B cpeae Arduino IDE.
KoHTposnb pe3yiabTaTUBHOCTH 00pa30BaTENbHOM MPOrpaMMbl IPOBOJAUTCS B CIEIYIO- IIEH
dbopwme:
v\ IlegarormuecKkoe HaOIIoAcHHE;
v/ IeJarorn4ecKuii aHajaM3 pe3ysIbTaTOB TECTUPOBAHMS, YIaCTHs OO0YYarOIIUXCs B
MEpONPUATUSIX (BUKTOPUHAX, KOHKYPCaX, BRICTABKAX )
v’ Iearorn4ecKuii MOHUTOPHHT:
O KOHTPOJbHBIC 3aJJaHHS
O JMarHOCTUKAa JINYHOCTHOTO POCTa
O TECTUPOBAHUE



Tabanna oueHUBaHUS Pe3yJbTaTOB

OueHKkun
OueHuBaemble Huskui CpeaHui Bbicokuit
napameTpbl
YposeHb meopemuyeckux 3HaHul
Obyuatowminca  3HaeT  |Obyvarowminca 3Haet (Obyyatowminca  3HaeT

bparmeHTapHO WM3yYeH-
HbI MaTepuman.
N3noxeHne Mmatepuana
cbuBOYHOE, Tpebylowee
KOPPEKTUPOBKN HaBoAA-
LWMMM BONPOCaAMMU.

M3yYeHHbIM
MaTepuan, Ho pgns
NMOSIHOFO  PACKPbITUA
Tembl TpebytoTca
AONOIHUTEIbHbIE
BOMPOCHI.

M3yYeHHbI maTepuman.
MoseT p[atb Jforuye-
CKM BblAEPKaHHbIN
OTBET, AEMOHCTpUpY-
IOWKUIN nosHoe Bnage-
HWe MaTepuanom.

YposeHb Npakmu4ecKux HagbIKoe U ymeHul

Co3pnaHune aneKkTpu- |He moxkeTt co3agatb cxembin [MoxeT co3aaTb |[CnocobeH €c034aTb
YecKom CXeMbl M nporpammbl No 06pasuy [CxeMbl n Npo- [CXeMbl M MPOrpPamMmmbl
nporpammbl  No 06- [6e3 nomoum negarora. rpammbl No obpasuy o obpasuy.
pasuy npu nNoackaske ne-

\parora.
CreneHb camocTtoa- [TpebytoTca noctoAHHble [HyxXaaeTcs B noac- [CaMoCTOSATENIbHO  Bbl-
TeNbHOCTH CO34aHNA |NOACHeHUA negarora And |HEHWM nocneaoBa- [NOAHAET  onepauuu
SNEeKTPUYECKOM CO34aHMA CXemMbl M NpO- TenbHoCcTM paboTbl, MpU  CO34aHMM M
CXeMbl M nNporpammbl rpammel. HO crnocobeH nocne CXeéMbl U NPOorpammel.

0bbACHEHMA K ca-

MOCTOATEIbHbIM

\NEeNCTBUSM.
Pabota ¢ o6opygoBa- [TpebyeTca  nocToAHHbIA [TpebyeTrca nepuo- [MeTKko KM bHesonacHo
HWem, TexHuMKa  6e3- [KOHTpO/Nb nepgarora 3a |[AM4eckoe Hanomu- |pabortaet ¢ obopyao-
0MacHOCTU BbIMNO/IHEHMEM MNPaBUA NO [HaHWEe O TOM, KaK [BaHWEM

TeXHUKe 6e30MacHoCTu.

paboTaTb c 060pYy-

LOBaHNEM.

Kauecmeo sbinosnHeHuUa pabomel
CXEMbl M MNPOrPaMmbl B  |CXEMbI n npo- CXeMbl M NPOrpPaMmmbl
LLe/IOM NOJIyYeH, HO Tpe- [fpamMMbl B Le/IOM [He TpebyeT ucnpasie-

byeT cepb&3HOl Aopa-
6OTKN.

TpebyeT He3Hauun-
TeNbHOM KOPPEKTU-

POBKM.

HUI.




@®opmbl BbISIBJICHNS, (PUKCAINH U NIPEIbABJICHUS Pe3yJIbTATOB

MepeyeHb cnoco6oB u popm MNepeueHb cnocob6os u popm MepeueHb cnocobos u popm
BbiABNEHUA pe3y/NbTaToB duKcauum pesynbratos npeabABNEeHUA pe3ynbTaToB
v' bBecepa
v Onpoc v' Tpamorbl v BbICTaBKM
v Habniopenve v' Ounnombl v" KOHKypcbl
v' BbICTaBku v" TotoBble paboTbl v' [lemoHcTpauma mogenei
V" KoHKypCbl v" TecTupoBaHue v' ToToBble nsgenma

OueHo4yHbIe MATEPHUAJIBI

v 3HaHKWE OCHOBHBIX ITOHATHUM mporpaMMHupOBaHUA U CXCMOTCXHHUKHU
v PCSYJIBTaTBI BBIITIOJIHCHUA ITPAKTHYCCKHUX 3aI[aHHﬁ
v HPGBGHTaI_[I/IH HNHAWBUYAJIBbHBIX IIPOCKTOB

[Ipomieypa MTOTOBOM aTTECTAallMM MPOXOJUT B (PopMe 3allUThl MPOEKTA. YUalluics
OLICHUBAETCS OJTHOW U3 CIEAYIOIIUX OLEHOK: «3aUTEHO» U «HE 3aYTECHO».

Kpumepuu evicmaesnenus oyenxku «3a4meHoy:

OrneHKON «3a4TEHOY OIICHUBAIOTCS YJalllMecs, MOKa3aBIlie 3HAHHE OCHOBHOTO yue0-HOTO
MaTepuajia BMHHHUMAJIbHO HEOOXOJUMOM OOBEME, CHPABJSIONIMXCS C BBIMOJHEHUEM
3aJJaHUl, TPETYCMOTPEHHBIX MPOrPaMMOM, HO JOMYCTUBIINM MNOTPEIIHOCTH MPU BBINOJIHE-
HUM KOHTPOJIBHBIX 33JJaHUI, HE HOCSIIME NPUHLIMIUAIIBHOTO XapakTepa. Y CTAaHOBIIEHO, YTO
ydamuiics o6ianaeT HeoOXOAMMBIMU3HAHUSAMU JJIsl TIOCJIEAYIONIETO yCTpaHEHUs yKa3aH-
HBIX MOTPEUIHOCTEN MOJ PYKOBOJCTBOM Iefarora. PesynbTaT paboThl 00y4aromerocs Ho-
CUT BBICOKHM U CPEJHUN YPOBEHBD.

Kpumepuu evicmasnenus oyenku «ne 3aumeHoy:

OneHka «HE 3a4TEHO» BBICTABIISIETCS YyYallUMCSs, TMOKa3aBIIMM IMPOOENbl B 3HAHUAX
OCHOBHOTO y4e€0HOTO MaTepuaa, JOMyCKAIOIINM MPUHITUTTHATIBLHBIC OITMOKH B BHITIOIHE - HUU
MPEIYCMOTPEHHBIX MPOrpaMMOW 3aAaHuii. TakoOW OLIEHKU 3aCiyKUBAKOT PE3YyJIbTaThbl
y4aluxcs, HOCSIIME HECHUCTEMATU3UPOBAHHBIN, OTPHIBOYHBINA, MOBEPXHOCTHBIM XapaKTep.
PesynpTaT paboThl O00ywaromerocsi HOCUT HU3KUW ypoBeHb. KpuTepuu oOleHKH
BbINIOJTHEHUS UTOI0OBOI0 MPOEKTA

Oyenka «3aumeHox:
v TIpOeKT BBIMOJIHEH TTIOJHOCTBIO

v HpOGKT BBIITOJIHCH ITOJIHOCTBIO, HO UMCHOTCS HC3HAYUTCIIbHBIC ITOT'PCITHOCTH

Ouenka «(HeE 3a14YmeHOo».
v HpOCKT BBIIIOJIHCH IMOJIHOCTBIO YaCTUYHO, MMCIOTCA CYIICCTBEHHBIC HCJOCTATKH.



Nudopmannonnoe odecneveHue NporpaMmmal

1. benos A.B. IlporpammupoBanue ARDUINO. Co3gaem npakTrueckue ycTponcTaa +
BUpTyasibHbIN AuCK. - CI10.: Hayka u Texnuka, 2018.
2. YdebHoe mocobue. KoHCTpyKTOp MporpaMMUpyEeMbIX MOJIeTIeH HH)KEHEPHBIX CH-
cTeM. — DnektpoHHas kaura, 2020.
3. Commep V. [IporpamMmmupoBaHre MEKpOKOHTpOJUIepHBIX TuiaT Arduino/Freeduino. -
CII6.: BXB-IlerepOypr, 2012.

JJIeKTPOHHBIE Y4eOHbIe MAaTEePHUAJIbI:
1. https://arduino-technology.ru/coding/lanquage. Arduin0 u He TONBKO.
2. https://arduinoplus.ru/lessons. Arduino



https://arduino-technology.ru/coding/language
https://arduinoplus.ru/lessons




