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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma Kypca BHEYPOUHOH aearenbHOCTH «MHKeHepHBbId mpakTukym» 10
KJlacC COCTaBJieHa Ha OcHOBe TpeOoBaHMii K pe3yabTaraM OCBOCHHMS OCHOBHOM
00pa3oBaTEeNIbHON INPOrpaMMbl  CpeAHEro oOmero o0pa3oBaHMs, MPEACTaBICHHBIX B
@enepalbHOM  TOCYAApCTBEHHOM  00Opa30BaTENbHOM  CTaHAApTe  CpPeJHEro  oO0IIero
oOpazoBanus, Yuebusim ianom MKOYVY «Kacropenckas COL Nel» Kacropenckoro paiiona
Kypckoit oOmactu, a Takxke Ha ocHoBe IMardpopmel «lIporpammupoBanue Mozemnei
WH)XCHEPHBIX CHCTEM.

Hcnonb3oBaHHEe KOHCTPYKTOpa IO3BOJISIET CO3JaTh YHHKAJIbHYIO OOpa30BaTEIbHYIO Cpeny,
KOTOpasi CocoOCTBYET Pa3BUTHIO MHKEHEPHOTO ,KOHCTPYKTOPCKOIrO MblluIeHus. B mpouecce
paboThl YYEHUKH MPUOOPETAIOT ONBIT PEHICHMs] KaK TUIIOBBIX, TaK M HEIIA0JIOHHBIX 3ajad 110
KOHCTPYHPOBaHHUIO, MPOrpaMMHUpOBaHUIO, cOOpy naHHBIX. Kpome Toro, pabota B KoMaH[e
CrocoOCTBYET (hopMUPOBaHUIO yMEHUs B3aMO/ICCTBOBATh c
COYYE€HUKaMHU, POPMYIHPOBATh,aHATU3UPOBATh, KPUTUUECKUOIIEHUBATh,0TCTanuBaTbcBOMUACH. [1
porpaMMHpOBaHUE MOJEIEH WHKEHEPHBIX CHCTEM NpPE/UIaraeT y4yalluMCsl BBINOJIHUTH Psij
71a00paTopHBIX padOT, MO3BOJSIOUIMX IOHATH OCHOBBI PabOTBl ¢ MHUKPOKOHTPOJUIEPHBIMU
yCTpOIICTBaMH, HW3YYUTh MPUHLUI JAEHUCTBUA 0a30BBIX pAAMOKOMIIOHEHTOB, TaKHMX Kak
CBETOJMOJ WJIM TaKTOBas KHOIKA, pa3o0parbcs cocrnocodbom mporpammupoBanus LCD
JIMCILJIEEB U CBETOJ/IMO/IHBIX JICHT.

Ilenvkypca:
N3yuenneocHOBIPOrpaMMHUPOBAHUSIMUKPOKOHTPOJIIEPOB,0CBOCHUETIPEATPOPECCHOHATBHBIXH
aBBIKOBCIEIHATMCTaBOOIaCTUPA3paAOOTKUUCO3TaHUSIMHKEHEPHBIXCUCTEM.

3apavyukypca:

Oopazosamenvhvle

- popMUpPOBATH HABBIKM CO3JaHUsI MPOTPaMM B Cpeiax MPOrpaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB
JUIS TIOAKIIIOUEHUS U YIpaBlIeHUs! 6a30BbIMU AJIEKTPOHHBIMU KOMIIOHEHTaMHU;

- HAyYUTh OCHOBHBIM MpUEMaM MakKu U COOPKU AIIEKTPOHHBIX cXeM 0e3 MalKu;

- 03HAKOMUTH C MpaBUiaMu 0e301macHOi paboThl C MHCTPYMEHTAMHU U AJIEKTPOHHBIMU
KOMITIOHEHTaMU;

Bocnumamenonsie
- BOCIIMTBIBATb HCHGYCTpCMHéHHOCTB U PE3YJIbTaTUBHOCTL B PCHICHUUA y‘IC6HBIX 3a1a4,
- cIocoOCTBOBATh BOCIIMTAHUIO HACTOMYMBOCTH B JOCTHXXCHHUHN IOCTaBJICHHOM Ociu,
- HO6y>KI[aTI> K CaMOCTOATCIIBHOMY BBI60py PCIICHUA;
- (1)OpMI/IpOBaTI> YIIOPCTBO B JJOCTHMXKCHUH KEJIAEMOT'0 pE3ynbTarTa,
- IPUBUBATb CTPECMIICHUC K TBOPYCCTBY.

Pazeuearouwue

- pa3BUBaTh MHTEPEC K TEXHUKE, KOHCTPYHPOBAHUIO, TPOrPAMMHUPOBAHHIO, BBICOKUM TEXHOJIOTHSIM;
- pa3BUBaTh KOHCTPYKTOPCKUE, NHKEHEPHBIE, BHIYMCIUTEIbHbBIE HABBIKY;

- popMUPOBATH YMEHUS CAMOCTOSITENILHO PEeIIaTh TEXHUYECKUE 3a/1aUH.

dopMa opraHu3anMy 3aHATHH: TPYIIIOBAst, UHAUBHUYaJIbHAS.
®opMbI OPraHu3aluM y4eOHbIX 3aHATHIA:

. YPOK-KOHCYJIbTAIINS;
. MPAKTUKYM;
. YPOK-IIPOEKT;



i YPOK IIPOBEPKHU U KOPPEKLIUU 3HAHUW U YMEHH.

. BBICTaBKa;

®opmbl padoThI:

- Oecenbl (BOIIPOCHO-OTBETHBIM METO] aKTUBHOTO B3aWMO/ICHCTBHS TIeJjarora u
oOyuarouuxcs Ha 3aHITUSIX, UCIIOJIb3YETCsl B TEOPETUUECKON YacTH 3aHATHSA);

- 3aluTa IIPOEKTA (ucnonb3yercs
HAaTBOPYECKUXOTUETAX,PECTUBAIAX, KOHKYPCAX,KAKHUTOTTIPOCTaHHOHPAOOTHI );

- KOHKYpchl W ¢ectuBanu (popMa HTOTOBOTO, WHOT/A TEKYIIET0) KOHTPOJISA
IIPOBOJUTCS C LEIBIO OINPEAEICHUs YPOBHA YCBOEHHS COJEp>KaHUS 00pa3oBaHMs,
CTENEHU TOJArOTOBJIEHHOCTH K CaMOCTOSITENIbHOM paboTe, BbIABIEHUsS Hauboliee
CIOCOOHBIX U TAJIAHTJIMBBIX JI€TeH);

- MPaKTUYECKUE 3aHATHUS(TIPOBOJISATCS TOCIE U3YUEHHS TEOPETUUYECKUX OCHOB C
Le1bI0 OTPaOOTKU MPAKTUYECKUX YMEHHUM U U3rOTOBJIEHUS POOOTOB);

HabOoIeHNe (MIPUMEHSIETCS PU U3yYEHUH KaKOT0-1100

00BeKTa, IPEIMETOB, IBICHUI ).

I1

L

MMAII HAZHAYCH SICTCHBB 1e-15-1 T

LEeMIIDOLDAMMEL — 349

Cpoxee ocBOeHUA—1T0J1.
PexnmiansaTuii—1 passHenemonolyacyyueOHbIX3aHATHIA.




Paszpgeu I: Pe3yabTarsl 0CBOCHUA Kypca
JIMYHOCTHBIE Pe3yJIbTATHI:

e (hopMHpOBaHKE OTBETCTBEHHOTO OTHOIICHUS K YICHHUIO, TOTOBHOCTH U

CIOCOOHOCTH 00YJArOIIMXCS K CAMOPA3BUTHIO 1 CaMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIUU K
00y4YeHHIO U TIO3HAHUIO, 0CO3HAHHOMY BBIOOPY U IOCTPOCHUIO JANbHEHIIeH HHIUBUIYaIbHON
TpaeKTopHuu 00pa3oBaHus Ha 0a3e OPUCHTHPOBKU B MUpe Tipodeccuit u nmpodeccuoHambHBIX
Hpe[[HO‘ITCHHﬁ, C yU4€TOM YCTOI>'I‘IHBI>IX IMMO3HABATCJIbHBIX UHTCPECOB, a4 TAKKC HA OCHOBC
(dbopmMupoBaHHS
YBAKUTCIIbHOTOOTHOIICHUAKTPYAY,PA3BUTUAOIIBITAYIaCTUABCOINAJIBHOZHAYNMOMTPYAC,

° (dbopMupoBaHHEe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIICHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMMU, JICTbMH CTAPIIETO M MIIQJIIIETO BO3PAcTa, B3POCIBIMU
B mpo1iecce 00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJE3HOM, YI€OHO-UCCIIeI0BATEIHCKOM,
TBOPYECKOM U JPYTUX BUJOB JEATEIBHOCTH.

MeTaHpe}]MeTHbIe pPe3yabTaThbl.

b YMGHI/IecaMOCTO$[TCJ'H)HOHJ'IaHI/IpOBaTI)HYTI/II[OCTI/DKeHI/If{HeJ'Ief/'I,BTOM‘-II/ICJ'IeaJ'IBTepHaTI/IBHBIe,
OCO3HAHHO BBIOMpaTh HanboJee Fh(HEKTUBHBIE CTIOCOOBI PEIICHUsT YUeOHBIX U
IIO3HABAaTCJIBbHBIX 3aJ1a4,

* YMEHUEOIIEHUBAThIIPAaBUIbHOCTHBINOIHEHUTy4e0HO13a1a41,COOCTBEHHBIEBO3ZMOKHOCTHEE
peuienus;

* YMEHHUECO03aBaTh,IPUMEHATHUIPE0OPa30BbIBATH3HAKUUCUMBOJIBI, MOJIEIIUUCXEMBI IS
pelieHns yueOHbIX U TO3HABATEIbHBIX 33/1a4;

* BJIaJICHHEOCHOBAMHCAMOKOHTPOJISI,CAMOOLIEHKH, IPUHITUSIPEIICHUMUOCYIIECTBIICHU
sl OCO3HAHHOT'O BbIOOpaA B yueOHON U MO3HABATEIBHOM 1EATENbHOCTH;

* YyMEHHUE OPraHU30BbIBATh Y4EOHOE COTPYIHUUECTBO U COBMECTHYIO JESATEIBHOCTD C
YUUTEIEeM U CBEPCTHUKAMU; paboTaTh WHANBHUAYAJIBHO U B TPYIIIE; HAXOAUTH 001Iee perieHre
U pa3peaTh KOHQIUKTHI Ha
OCHOBECOTJIACOBAHUATIO3NIIUHNYYETAUHTEPECOB;(POPMYIHPOBATH,aAPTyMEHTH -
POBaTbHOTCTAaUBATHCBOEMHEHUE;

* popmMupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOIb30BaHUS UH(POPMALITMOHHO-
KOMMYHUKAIMOHHBIX TexHojorui (nanee MKT-kommnerennun). [lpeaMeTHbie pe3yJbTaThl:
(hopMHPOBaHHEHABBIKOBUYMEHUHOE301aCHOTOUIIEIECO00Pa3HOTONIOBEICHUSTTPUPAOOTECKOMITH
I0TepHBIMUIIpOrpaMMaMunB VHTEpHETE.

®opma npeabsiBiIeHUs 00pa30BaTeIbHbIX Pe3yIbTATOB:
1IpomesicymoyuHvliIKonmpOoib. BBITIOJTHEHUI0 0 yJal0 MU CATIPAKTHIECKUX3aJTaHUTHAKAK IOM
3aHSTHH.

HmoeosbiiikoHmpoib: MUHU-TIPOEKTUHXEHEPHOWCUCTEMBL,3aIIPOTPAMMHUPOBAHHONB CpeJie
MPOrpPaMMUPOBAHUS MUKPOKOHTPOJLIIEPOB.



Paznea |1: Conepxanne kypca BHeypouHoii aesiteibHOCTH Moayas 1.
«OcCHOBHBIE NOHATHS YJIEKTPOHUKU»
Cooeporcanue mamepuana. IlpaBuiia TEXHUKH 0€30MIaCHOCTH MPH paboTe C 3JIEKTPOHHBIMU
KOMITIOHEHTaMH. 3HAKOMCTBO C KOHCTPYKTOPOM IIPOIPaMMHUPOBAHUS MOJAEIIEH MHKEHEPHBIX
cucTeM. Y CTpoiCTBOMUKPOKOHTpOILIepaArduino. YpaBieHne IeKTpuIecTBOM. 3aKOHbITapasie
JIbHOTOMIIOCIIEI0BATEIbHOTOCOEIMHEHUSPOBOIHUKOB. Pe3ricropbl. MakeTHas 1ocka. UteHueane
KTPUYECKHUX CXEM.
VYipaBneHue CBETOAMO0I0M Ha MAaKETHOM JIOCKE.
[TpakTaeckaspadora 1.Ceronnoa, YpapiseMblid
«IIPOTPAMMHO» CBETOAUOJ, YTIPABIISIEMBIA «BPYUYHYIO»
CBETOJINO/I.
Pe3yabTaThl 0OCBOCHMS MOYJIs1: IOHUMaHUE Ha3HAUYEHUSI MUKPOKOHTPOJUIEPOB BKU3HU YEJIOBEKA;
YCTPOUCTBO MUKPOKOHTpoJiepa Arduino. 3HaHuE
3aKOHOBAJIEKTPUYECTBA;YMEHUEUUTATbUCOOUPATHIIPOCTENITYIO3IEKTpUUECKYIOCXeMY. D OPMBIZAHAT
U :IEKIUS, TPAKTUKYM
Moayas 2. « OCHOBBI IPOrpaMMHPOBAHUSI MUKPOKOHTpOJIepa Arduino»
Coaep:xkanue matepuaja: CoBpeMeHHBIE CPEJIbl TPOrPAMMUPOBAHMS
MUKPOKOHTPOJIIepOB. OCHOBHBIE MOHATHS M KOHCTPYKLIUU S3bIKA MPOTrPAMMHPOBAHUS
Arduino. CtpykTypa nporpamMmMai. [TepemeHHsbIE.
JlornueckuekoHCTpyKUnu. @yHKIMsIeeapryMeHThl. Co3/1aHueCOOCTBEHHBIX(PYHKIIMHUHX
ucnosib3oBanue. I lonsitue maccuBa.MaccruBBICUMBOJIOB.
Pe3yabTaThl 0OCBOCHMS MOYJIs1: 3HAaHUE OCHOBHBIX KOHCTPYKIUI U CTPYKTYpBI IPOTpaMMBbl
s3pIKa nporpammupoBanus Arduino;3Hanue Ha3HaueHus ¢pyHkuuitdigitalWrite,
digtalRead,analogWrite, analogRead,delay, map.; ymeHue o0bABAATH MEpEMEHHBIC, CO3/1aBaTh
coOCTBEHHBIE (PYHKITUN, MACCHUBBHI.
DOopMbIZAHATHIA: JTEKIIUS
Monyab3. «IIpuMeHeHue JIeKTPOHUKN B KHOEPHETHYECKUX U BCTPAMBAeMbIX CHCTEMAX))
Conepxxanne matepuana: [Ibe303ddexr. Ynpasnenne 38ykom. Mcronp3zoBanue
MMOTEHITMOMETPa. AHAJIOTOBBIN U 1TUppoBO curHaibl. [IIMpOTHO-UMITYIBCHAST MOTYJISIIHSL.
VYnpasiieHue sspkocTeio ceeroanoaa. [lonstue cencopa. Jlatuuk paccrosHus. JJaTunk
JUHUU. AHanoroBele ceHcopsl. JlaTuuk 3Byka. OOpabOTKa BXOIHBIX CUTHAJIOB JIEMEHTOB
pasHoro tThna. KHOIKa Kak 1aT4MK HaKaTusl.
ITporpammuascradbunuzanuscursana. @otopesuctop. CBETO MO JHBICHH IUKATOPbI.
CemucermeHTHBIM HHAUKATOP. Kuakokpuctamnueckuid skpan(XKK-skpan). berymias ctpoka.
Tepmopesucrop. Ilepenaya naHHBIX ¢ KOMIIBIOTEPA U HAa KOMIIbIOTEP. OCHOBHBIE KOMAH[IBI JUIS
BbIBOJIa MH(OPMAIIMK Ha 3KpaH.
IIpaktuyeckas pabora 2. [Ibezonunamuk [IpakTuueckas
pabota
3.®@oropesuctopllpakTrueckaspadborad.CerouoaHas
coopkallpakTudeckas pabora 5. TakToBas
kHonka [Ipakruueckas pabora
6.Cunre3atoplIpakTiueckaspabora’./[pebe3rkoHTaKkTo
B
IIpakTuyeckas pabora 8.CeMucerMeHTHbIH
unaukaroplIpakruyeckaspadora9. Tepmomerp
ITpaktuueckas pabota 10. ITepenaua nanubix Ha I1IK 1 ¢
[TKIIpaktuyeckas padota 11.J[aTuuk TMHUM.

Pe3yabTaThl 0CBOEHHS MOAYJIsI: TOHUMaHKE HCIIOJIb30BAHUS HU(POBBIX U aHATIOTOBBIX
CUTHAJIOB JUTS pa3pabOTKU cHCcTeM; MOHUMaHue ucrosibzoBanus LLHIUM st pazpabotku
MH)XEHEPHBIX CHCTEM; YMEHHE IPOTrpaMMHUPOBATh U MOJIKIOYATh TEPMHUCTOP, POTOPE3UCTOD,
ceMHucerMeHTHbIN nHaukarop, LCD nucniei, faTyuk 3ByKa, pacCTOSIHUS, IMHUM K II1aTe
Arduino; ymeHue nporpaMMUpOBaTh M MOAKIIOYATh TAKTOBBIC KHOIIKK; YMEHHE paboTaTh



CMOHHUTOPOMIOPTAJIABBIBOJaHH(POPMAITUHCIATYINKOBHAIKPAHKOMITBIOTEpA. POPMBIZAHATHIA : 1T
eKLUs, [TPAKTUKYM
Monyab4.«IIpoekTHpPOBaHNEeMOONIbHBIXILIATGOPM»
ConepxaHue Marepuana:
JBmwxenue o0bexToB. [locTosnubie nBurarenu. llarossie nBurarenn. CepBoaBUTaTENN.
OcHOBBI yIlpaBJIeHUs CEpBONPUBOIOM. [paiiBep
MoTopa.CKOpOCThBpAIIEHUIMOTOPA, I3MEHEHHEHATpaBJIeHUsABpaleHrst. MoOMIbHBICTIIAT(HOPM
Bl.
[IpakTnueckas padbora
12.CepBonpusoallpaktudeckaspadoral 3.11laroBeiinsu
rareib
[IpakTnueckas padora 14. J[puratenu nocrossHHOro Toka [IpakTuueckas
pabora 15. Ynpasnenue no UK kanamny u Bluetooth
[Ipaktudeckas padora 16. PazpaboTka HTOrOBOro MHHH-TIPOCKTA
[IPOrPaMMHUPYEMOU MOJIEIN UHKEHEPHON CUCTEMBI
Pe3yabTaThl 0OCBOCHMS MOYJIs1: 3HAaHUE PA3HOBUAHOCTEH IBUTaTeNIel: OCTOSHHOTO TOKA,
CEpBOIIPHUBO/IbI, IIArOBbIE JBUTATEIN; YMEHHE MTOJKIII0OUATh JBUTATENU U IpaiiBepbl
MOTOPOB K maTe Arduino. yMeHue pa3padaTbiBaTh U MIPOrpPaMMHUPOBATh MTPOCThIE
MOOUJIbHBIE TIAaTGOPMBI C UCTIOIB30BAHUEM: JIBUTaTelNel, JaTYMKOB, CEHCOPOB UT.I.
®opMbl 3aHATHH: JIEKIHS, IPAKTUKYM
MoayasS.Munn-npoexkt«IIporpaMmmupoBaHueMo/1e THMHIKEH EPHO
cucremb» COop poOoTa Juis IBUKEHUS 110 MoBepXHOCTH. OpHeHTanus podoTa B
npocTpancTBe .Peakiius po6oTa Ha COOBITHSI BO BHEIITHEHN Cpejie.

[TyOGnuuHoe mpeacTaBIeHHe MPOTPaMMHUPYEMOM MOJIETTH WHKEHEPHON CHCTEMBI.



YueOHO-TEMaTHYECKUIAIIAH

Nent
KosmyecTBouacoB
/m Ha3zBanuepasnena
BCET0 TEOpust MPaKTHUKa
1 1
1 Monyns1.«OCHOBHBIENOHATUAIIEKTD 2
OHHKID»
2 \Monynb2.«OCHOBBIIPOrPAMMUPOBAHUIMUKPOKO 2 2
HTpouiepa Arduinoy
Moyns3.«[IpumeHeHnes1eKTPOHUKUB
KHOCPHETHYECKIXUBCTPAUBACMBIXCUCTE
3 |max» 17 7 10
Monyns4.«IIpoekTrupoBannemMoOm1
4 |pupIXnIaThopM» 7 2 5
Monayns 5. MUHU-TIDOEKT
«[TporpamMmmMupoBaHUEMOICTUUHKE
5 [HepHoIcHCTEMBD) 6 - 6
Bcero: 34 12 22




IIpuMepHBIETEMBINIPOEKTOB:

1. CropoekTupyiTeunocTpoiTeaBTOHOMHOTOPOOOTA,
KOTOPBINAIBUKETCANONPABUIEHOMYMHOTOYTIOJIBHUKYHH3MEPSAETPACCTOSIHUEUCK
OpOCTb

2. CrpOoeKTupyHTEeUIOCTPONTEaBTOHOMHOTOPOO0TA, KOTOPHIIMOKET NEPEABUTATHCS:

Ha paccrosinuel m

I/ICHOJIL3Y$IXOT$I6I)IOIII/IHMOTOp

HCIIOJIB3YAIANICPCABUIKCHUAKOJICCA

aTaKkKEMOXKET 0TOOpakaTbHA’KPAHETIPOHICHHOCUMPACCTOSTHUE
3. CripoeKTHpyHTENIOCTPONTEABTOHOMHOTOPO0OTa, KOTOPBIMMOXKETIIEPE
MEIAThCAN:

BBIYUCIIATECPECAHIOOCKOPOCTDH

aTaKKEMOKETOTOOPaKaTbHAIKPAHECBOOCPETHIOIOCKOPOCTh
4. CripoeKTHpyHTEUIIOCTPONTEaBTOHOMHOTOPO00Ta, KOTOPBIMMOKETIIEPEABUTATHCS

* HapaccTtossHueHeMeHee30cm
* UCHOJIB3YAXOTAOBIOTMHMOTOP
* HEUCTIOJB3YS IS TIEpEABIKEHISIKOIECa

5. ChopoekTupyiTe,10CTpOUTEN3apOrpaMMUPYHTEPOOO0Ta, KOTOPHIMMOKETIBUTAThCSIBBEPX
MTOKAKMOYKHOOO0JIEEKPYTOMYYKIIOHY.

6. CnpoekTtupyiirte, MOCTPOUTE U 3alPOTPaAMMHUPYHTE poOOTa, KOTOPHIH
MO>KETIIEPEIBUTaThCANOTPACKTOPUH,KOTOPasioOpa3yeTHOBTOPSEMYIOT€OMETPUUYECKYIO(
Urypy(HarmpuMep: TpeyrobHUKWINA KBaApaT).

7. CHnpoekTupyuTe U MocTpoiTe 0ojiee yMHOTO poOOTa, KOTOPHINA pearnpyer
HAOKPYKaI0IyI000CTaHOBKY. 3alIpOrpaMMHUPYyHTEET O UISICIIONb30BaHU S IaTYMKOBIIBETA,
KacaHUs,nyIbTPa3BYKOBOT0IaTYMKAATISIBOCIPUITUAPA3TUUHBIX IAHHBIX.

8. ChpoekTupyiTe,10CTPOUTEN3aAPOrPAMMUPYHTEPOOOTU3UPOBAHHOECYIIIECTBO,KOTOPOE
MO>KET BOCIIPUHUMATh OKPYKAIOLIYIO CPEly U pearupoBaTh CIEIyIOIIMOOpa3oM:

* U37aBaTh3BYK;
* UIMOTOOpaXaTh YTO-THMOOHAIKpaAHE.

9. ChopoektupyiTe,10CTPOUTEN3APOrPAMMUPYHTEPOOOTU3UPOBAHHOECYIIIECTBO,KOTOPOE
MOJXKET:

* YyBCTBOBAThOKPYKAIOI[YIOOOCTAHOBKY;
* pearupoBaThABIKEHUEM.

10. CnpoekTupyiiTe,10CTpORTEN3aIPOrPaMMUPYHTEPOOOTUZUPOBAHHOECYIIIECTBO,KOTOPOE
MOJXKET:

* BOCIIPUHUMATHYCIOBUSACBETAUTEMHOTHIBOKPYKAIOIIEHOOCTAHOBKE;
* pearupoBaThbHAKAXI0CYCIOBUEPA3TNUHBIMIIOBEICHHEM.



Pazpealll: TemaTuyecKoenIaHUPOBaAHHE

n/n

®dopma3s
aHATUI

TemazauarTunt

KonnuectBouacoB

BCETO TEeopHUsl

IIpaKTHKa

Haranposene
HUWsA

Moayabl.«OcHOBHBIEN

OHATUSAIJICKTPOHUKW>

Jlexmus,
MPAKTUKYM

[IpaBunarexHuku
0€3011aCHOCTHB(H3UKO-
TEXHOJIOTHYECKOU
nabopaTopuu.
3HaKOMCTBOC
KOHCTPYKTOPOM
MIPOTPaMMHUPOBAHUS
MOJIETIEUMHKEHEPHBIX
cucTeM. Y CTpOUCTBO
MHKPOKOHTPOJIIIEPA
Arduino.

[IpakTukym

[IpakTnueckaspadoTa
«CBeToanoa, ynpaBisieMblil
MPOTPAaMMHO CBETOMO]I,
YIPABISIEMBIN «BPYUIHYIOY
CBETOINOI»




Monyab2.«OCHOBBINPOrpaMMHPOBAHUSIMUKPOKOHTpOJLIepaArduino»

Jlexuus CoBpeMeHHbIECPEIBITIPO 1 1 -
IrpaMMHPOBAHUSIMUKPOKO
HTposu1epoB.OCHOBHbIE
HOHSTHUS
UKOHCTPYKIUHUSA3bIKA
IporpaMMHUpOBaHUSIAN
duino.

Crpykrypa
nporpaMMel.Ilepemennsle.
JlornuecknexkoH

CTPYKLIHH.

Jlexums @yHKIUSA U €€apTyMEHTHI. 1 1 -
CoznannecoOCTBEHHBIX(PYHK
89705051

WXHCIIOJTb30BaHHE.
[TonaTnemaccusa.
MaccHuBBICHMBOJIOB.

Monyab3. «IIpumeHeHne 3TeKTPOHUKH B KHOEPHETHYECKHUX M BCTPAUBAEMbIXCHCTEMAX»

Jlexumst [Tpe303ddexr. 1 1 1
YpaBieHUE3BYKOM.
Hcnonb3zoBanue
MOTEHLIMOMETPA.

[Ipaktukym | IIpakTrdeckaspadora 1 -- 1
«[Ipe30MHAMUKY

Jlekuus AHan0roBbIil 1 1 -
UL (PPOBOHCUTHAIIBL.
[[IupoTHO-UMITYJIbCHAS
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MOyJIsLUs. Y IPaBIICHHE
SAPKOCTBIOCBETOANOA.

Jlexius

[Tonsarue cencopa./larunk
pacctosiHuA. JJaTUNKINHAHN.
Jaruukcsera.

[IpaxkTukym

[IpakTnueckas
paboTa«laTUNKIMHUNY

10

Jlexius

O6padoTka
BXOJIHBIXCHUT'HAJIOB
3JIEMEHTOBPA3HOTO THUTIA.
Knaonkakak maTamk
Haxartusd.[IporpamMmmuascra
OuIM3anys CHrHaa.

11

[IpaxTukym

[IpakTnueckaspadbora
«TaKTOBasSIKHOIIKA

12

Jlexmsa

DoTOpE3UCTOP.

13

[IpakTukym

[IpakTnueckaspabora
«DoTope3ucrop»

14

Jleknus

CBeTOINOIHBIENH
JTUKATOPBI.
CeMucerMeHTHBIMH
JTUKATOP.

15

[IpakTukym

[IpakTrueckaspadora
«CBeroanoaHasIcOOpKar»

16

Jlexknus

JlaTuuk 3ByKa.

17

[IpakTukym

[IpakTnueckaspabora
«CuHTtezatop»

18

[IpakTukym

[IpakTnueckaspabora
«/IpeGe3rkoHTaKkTOB

19

[IpakTukym

IIpakTnyeckaspabora
«CeMHCerMeHTHBIINH
JUKATOP»
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20

[IpakTukym

Tepmopesucrop.IlpakTuu
eckaspaboTa
«TepmomeTrp»

21

[IpakTukym

[TepenayaiaHHBIXCKOM
nploTEpa U

HAKOMITBIOTED.
[IpakTuyeckaspadboTa
«lIepenauaganubixnal IKu
clIK»

Mopyab 4.  «IIpoekTHpOBaHNEeMOOMIbLHBIXIIIATGOPM»

22

Jlexius

JIB>KEHHEOOBEKTOB.
[Tocrosiuubienuratenu.Cep
BOJIBUTATEIIH.

1

1

23

[IpakTukym

OcHoBbIyIIpaBIeHUsACEP
BOIIPUBOJIOM.
[IpakTnueckaspabora
«CepBOnIpuBOI»

24

[IpakTukym

IITaroBwie
neurarenu.lIpaktrnyecka
o

«IIaroBeIMABUTATEIIEL)

25

Jleknus

Hpaiiep motopa.CKOpOCTh
BpaIICHUSIMOTOPA, U3MEHEHU
eHanpaBJICHUSBPAILICHUS.

26

[IpakTukym

[IpakTrueckaspadora
«JIBurarenu
MOCTOSTHHOTOTOKAY

27

[IpakTukym

MuHH TpOEKT.
[IpakTnueckaspabora
«YnpasnenuenoMKkana
ay»
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28 [IpakTukym | MUHM NIPOEKT. 1 - 1
[IpakTuyeckaspaboTa
«YnpasnenuenoBl
uetooth»
MoayabS.Munu-npoexkt«IIporpaMmMupoBaHueMo1eTUNHKEHEPHOHCHUCTEMbI»
29- | Camocraste | COoppoboTaIsIBH 2 - 2
30 TbHaspald | KEHHS
orta HIOTIOBEPXHOCTH.
31- | Camocraste | OpueHTaIUsAPOOOTABIIPOC 2 - 2
32 npHasgpad | TpaHCTBE.
ora
33 | Camocrasite | Peakius pobora 1 - 1
JIpHaspad | HaCOOBITUSBOBHEIIHEHCD
orta ene.
34 MPaKTUKyM | 3aluTanpoeKTa 1 - 1

MarepuajbHO-TeXHHYECKOeoOecTedeHue.
O6opynoBanmue-
00pa3oBaTeIIbHBIHA00OPITIOMEXaHUKE,MEXaTPOHUKEHPOOOTO TEXHUKE, KOMITBIOTEPCITPETyCTaHOBICHHBI
MIIO:onepannonnascucrema,Arduino IDE,MakeblockIDE.
Opranu3zanus padovero MpoCcTpaHCcTBa peOCHKA OCYIECTBIIICTCS C
HCII0JIb30BaHNEM3I0OPOBbECOCPETAIOIINX TEXHOJOTHI. B X0/1¢ 3aHATHS B 00s13aTSIIBHOM
MOPSIKSITPOBOTUTCS (PU3KYJIBTIIAY3bI, HAIIPABJICHHBIC HA CHATHE OOIIEro U JIOKATHbHOTOMBIIICYHOTO
HanpsbkeHus. B conepikanne GU3KyIbTYPHBIX MHHYTOK
BKITIOYAIOTCAYTPAXKHEHUSHACHATHE3PUTEIIBHOTOUCITYXOBOTOHAIPSDKEHHSL, HATIPSKCHUSIMBILIIIT yJIOBH
112 ¥ MEJIKUX MBIIII] KUCTEH, HA BOCCTAHOBJIICHUE YMCTBEHHOMPAOOTOCTIOCOOHOCTH.

MOTI/IBaHI/IOHHLIeyc.]'IOBI/IH.
Hay‘le6HHX3aHHTI/IﬂXI/IMaCCOBBIXMGpOHpI/IHTI/IHXOCO60eMeCTOyHeHHCTCH(bOpMI/IpOBaHI/IIO MOTHUBALINH
o6yqa10mnxc;1 K 3aHsATHIO ,I[OHOJ'IHI/ITGJ'IBHBIMO6paSOBaHI/IeM.HJ'ISISTOFOZ
- YAOBJICTBOPAIOTCA pa3Hoo6pa3HLIe HOTpe6HOCTI/I 06yqafou11/1xca: B
COS,Z[aHI/II/IKOM(I)OpTHOFO IICUXOJIOTHYCCKOTO KJIMMara, B OTIBIXC, O6IJ_ICHI/II/I u
3alUTEC,IIPUHAIICIKHOCTHU K ICTCKOMY O6’[>€I[I/IH6HI/IIO, B CAMOBBLIPAKCHHUU,
TBOpquKOﬁCaMOpeaJ'II/I3aI_[I/II/I,BHpI/I3HaHI/II/II/Iy0HeXe;

- ,Z[eTI/IBKJ'IIOLIaIOTCHBHpaKTquCKHﬁBHHHeHTeHBHOCTHHpHprTIHOBOprEl6OTC,Cy‘{eTOMBO3paCTHBI
X OCO6CHHOCTCﬁHypOBHCMCOXpaHHOCTI/BI[OpOBLH;
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- HAa3aHATHUAXPELIA0TCA3a]aunIpo0IEMHOI0XapaKTepanocpeACTBOMBKIIOUEHUSBIIP

OEKTHYIOJIESTEIIbHOCTD;

- MPOBOJIATCS MPOdeccCHoHaIbHbIE TPOOBI U Ipyrue

MEPOIPUSATHSL,CIIOCOOCTBYIOUIHETIPO PECCHOHATHLHOMYCAMOOTIPEIEIIEHUI000 y Ao X CS1.
MeToanyeckueMaTepHuaJibl.

MetoanyeckoeoOeceyeHHEeTPOrpaMMBIBKIIOYASTIIPUEMBIMMETO,IBI0 PraHU3aMu00pa30BaTEIEHOTO

nporecca, TJaKTHYeCKUE MaTepHalibl, TEXHUYECKOE OCHAIIEHUE3aHITUH.

JnsiobecrnieyeHUSTHAT TS THO CTHH IO CTYITHOCTHH3ydaeMoTroMareprana

IIEaroTUCI0JIb3yeTPa3InYHbIEMETOINYECKUEN TN TAKTHYECKEMAaTEpHAIIbI.

HarnsanueienocoOus:

- cXxeMaTH4ecKue(roTOBbIEU3 e s1,00pa31bl,CXEMbI, TEXHOJIOTMUECKUENNHCTPYKIIHOHH

BIEKAPTHI, BBIKPOUKH, Y€PTEKHU,CXEMBI,IIIA0JIOHBI);

- €CTeCTBEHHbIEMHATYpaJIbHbIE(00pa3IIbI MaTepuasoB);

- 00BbeMHbIE(MaKEThI,00pa3bIN3ACIINN);

- WJUTIOCTpALK, claiiabl, poTorpad MuUpPUCYHKUT O TOBBIXU3ETNN;

- 3ByKOBBIe(ayauno3anucu).dun

AKTHUYCCKHC

Marepuaibl. MeToguuecKaspo1yKIl

155

- Metoanueckue pa3pabOTKH,pEKOMEH/IAITNH,

OCOOMSI,ONTUCAHUS, HHCTPYKITUH,aHHOTAIIUH.
- YueOHoe nocodue «IIporpammupoBane Mojeneil HHXEHEPHBIX CUCTEM -
M.:0O00«IIpuknagnas podororexuuka»,2020 r.
- VYyebnoenocooue «OCHOBBITTPOrPaMMHUPOBAHUSMOICIICHMHKCHEPHBIXCUCTEM
- M.:OO0O«IIpuknannaspobotorexHuka»,2020r.Mudopmarr
HMOHHOE00eCeYeHUEePOrPaMMBbl.

HNuTepHeT-pecypcesbl: YueOHbIe
nocoous u UHCTPYKLIUH. 1l
URL:https://appliedrobotics.ru/?page id=670

Cnucoxinureparypsl:
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1. BenosA.B.IIporpammupoBanne ARDUINO.Co3naeMnpakTHuecKUeyCTPOMCTBa+BUPTYAIbHBINAIHC
k.-CI16.:HaykanTexnuka,2018.

2. Vaebroenocobue. KoHCTPYKTOPIIPOrpaMMUPYEMBIXMOIEIE MM HKEHEPHBIXCH-CTEM. —
OnekrponHas kuura,2020.
3. Commep V. [IporpaMmupoBaHne MUKpOKOHTpouiepHbIX miat Arduino/Freeduino. -CIT6.:5XB-
[lerepOypr,2012.

DJIeKTPOHHbIeyYeOHbIEMATEePHAJIBI:
1. https://arduino-technology.ru/coding/language. ArduinoMHeTOIBKO.
2. https://arduinoplus.ru/lessons.Arduino+.
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