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HlononHuTensHas npodeccHonanbHas mporpamMMa (manee — Ilporpamma)
paspaboTaHa B COOTBETCTBHMH C TPeGOBAHUAME npukaza MuHKcTepcTBa 06pazoBaHus
u Haykd Poccuiickoit @enepanun ot 01.07.2013 Ne 499 «06 yrBepkaenuu Ilopsmka
OpraHu3allid M OCYIIECTBIEHHs  oOpa3oBaTeNbHOM  MeSTeNBbHOCTH 110
JONONHATENIEHBIM 00pa30BaTeIbHEIM IPOrpaMMamy.

IIporpamMma mpenHasHayeHa IS TOBBILEHUS KBaTH(QHUKAIMK NeJarorHyecKux
PabOTHHKOB OpraHH3auuii 06IIEro M AOMONHATETBHOLO o0pa3oBaHus, pyKOBOIUTENEH
H TENaroros IMEHIPOB TEXHHYECKOTO TBOPYECTBA A JNETEH U MOJONEKH, paHee
3aHHMaBIIHecsi 00pPa30BaTeILHOI POGOTOTEXHHKOH W/HIH OKOHYHBILHE Kype 1 -
Bazosriit «Ilocrpoenne poGoToB Ha ocHoBe KOHCTpyKTOpoB LEGO Mindstorms
NXT u EV3).

Obyuenme ciymarenei, OCYIIECTBIEMOE B COOTBETCTBHH C ITporpammoii,
[IPOBOAUTCA C MPHMEHEHHEM Pa3IMYHBIX 00pa30BaTeIbHEIX TEXHOJIOTHIA.

OCHOBHBIE IIOHSATHA U ONPEJEJIEHUAS

OGpasoBatebHasi  po6oToTexHMKa —  HOBOe MEXIHCIHILUTHHAPHOE
HalpaBJieHHe 00y4eHHs IKONbHHUKOB, HHTETPUPYIOLIEE 3HAHUS O busnke, MexaHuKe,
Matemaruke, kuGepuernke W MKT, MexaTpoHHKe, TeXHOTOTHH, H [I03BOJISAIOLIEE
BOBJIEHL B [IPOLECC MHHOBAIHOHHOIO HAyYHO-TEXHHYECKOrO TBOPYECTBA yYAIMXCA
pasHoro Bo3pacta. OHa HampaBleHa Ha NONYJSPU3AIMIO HAYYHO-TEXHHUECKOIO
TBOpHECTBA H IOBBINIEHHE NPECTHXA HHXXECHEPHBIX MPOdeccHit CpeM MOIOAEKH,
Pa3sBUTHS HaBBIKOB NMPAKTHYECKOTO PELICHHs AKTYalbHbIX HHKEHEPHO-TEXHHYECKHX
3aj1a4 1 paboTEI ¢ BEICOKOTEXHOJIOTHYHON TEXHUKO.

PoGoTorexnnka — obmacTh HAyKW W TEXHWKW, ODHEHTHPOBAHHAS Ha CO3JAHHE
POOOTOB U POGOTOTEXHHYECKHX CHCTEM, NOCTPOEHHBIX Ha Gase MeXaTPOHHBIX
MoZyieit (MH(OPMALMOHHO-CEHCOPHBIX, HCTIOMHATENBHBIX M YIPABISIOMKX). PoGOTH
H PODOTOTEXHUYECKHE CHCTEMBI Tpe/IHA3HAYEHE! JUIsl BEITONHEHHA paboamx onepanwit
OT MHKPO- 0 MaKpOpa3MEpHOCTeH, B TOM 4YHCIIe C 3aMEHOH YelloBEeKa Ha TKENBIX,
YTOMHTEJIBHBIX U ONacHbIX paGoTax [1].

MexaTponuka — o0IacT HayKM W TeXHHKH, OCHOBAHHAS Ha CHCTEMHOM
OOBEJUHEHHH Y3JIOB TOYHOH MEXaHHKH, NaTYMKOB COCTOSHHS BHEIIHEH cpensl H
CaMoTro 00BEKTa, HCTOYHHKOB SHEPIHH, HCTIOMHHTEIbHBIX MEXaHUIMOB, YCHIIMTeNeid,
BBIYHCITHTENBHBIX yCTPOHCTB (OBM, MuKponporieccopsl u MHKPOKOHTpOJLIEpEI) [1].

MexaTponnasi cHcTeMa — eIMHBIH  KOMIUIEKC 3NEKTPOMEXAaHHYECKHX,
SJICKTPOTH/IPABIIMYECKHX, DNIEKTPOHHBIX 3I€MEHTOB H CpEICTB BEIYMC/IHTENLHOM
TEXHHKH, MEXJy KOTOPBIMH  OCYIIECTBISETCS NOCTOSHHBIA  JMHAMHUYECKH
MEHSAIOMMICH 0OMeH 3Heprueif U uHpOpManmeii, 06beIMHEHHbIH OOIIEH CHCTEMO
aBTOMATHYECKOI'0 YIPaBIICHHUS.



«0T MexaHHKH K MeXaTpOHHKe» — TaKoBa Beyllas TEHICHLMS pPasBUTHS
COBPEMEHHOTO MALIHHOCTPOCHHUA. ITa TEHAEHIHS OCOGEHHO OTYETIHBO NIPOSBISETCS
TIpH  CO3IAHUM HHTEILIEKTYallbHBIX POOOTOB, JKENE3HOMOPOKHOMN, ABHAIMOHHOH H
BOCHHOM TE€XHUKH HOBOT'O IIOKOJIEHHS, MHKPOCHCTEM M MeTHITHHCKOIO obopynoBanHus.
Bo BceM wmumpe ormeuaercs 6bicTpo pacrymmit UHTEpEC K MEXaTpOHHKE B
00pa3oBaTenbHON, HAYYHO-HCCIICNOBATENBCKON W NPOM3BOJACTBEHHOH  Cepax.
ObBbeMbl MHPOBOrO NPOH3BOACTBA MEXATPOHHBIX MOZAYIEH H CHCTEM €XEerolHo
YBEIMYHMBAIOTCS, OXBaThIBasi BCe HOBBbIE Cepbl IPodecCHOHANBHON W MOBCETHEBHOMN
KH3HH COBPEMEHHOTO vesoBeka. B mamreif cTpane B mociennue rojsl CTAHOBICHHIO
MEXaTPOHHKM CTall0 YIENATHCA TMOBBILEHHOE BHUMaHHeE. [I0ArOTOBKA MHIKEHEPHBIX
KaJIpoB B 06/1aCTH POGOTOTEXHUKH U MEXAaTPOHUKH BEJETCH MHOTHMH TEXHHYECKIMI
YHUBEPCHTETaMM M MOMKeT OBITb HayaTa emle B IIKOJNE, MyTeM OpraHM3allUu
KPYXKOBOH NEATENPHOCTH M BHEJpEHHe 06pa3OBATeNLHON pPOGOTOTEXHUKH U

MEXaTPOHHKH B y4eOHBIX NPOLECC, PEANH3alliH yBIEKATENbHBIX (JOPM 10 OCBOEHHIO
METOO0B IIPOrpaMMHPOBAHHS.

HEJEBASI YCTAHOBKA

Hean o0yuenns:

obydeHue ydMTeNel KON TEOPETHYECKHM U IPaKTHYECKUM OCHOBaM
NpUMeHeHus] 00pa3oBaTeNbHOM DPOGOTOTEXHHKH M MEXAaTPOHHKH, CIENHAIBHOIO
obopynoBanus, HHYOPMAIMOHHEIX W BHIMHCIHTETLHBIX CHCTEM s 3 dexTrBHOrO
OCBOCHHA y4allUMHCA OCHOB KOHCTPYKTOPCKOH M IPOEKTHO-HCCIEeI0BATENLCKOM
ACATENILHOCTH B COOTBETCTBUM C TpeboBanHAMH PDeIepansHOro rocymapcTBEHHOTO
obpasoBarensHOro cranmapra (®I'OC) mauarsHOro obmero o6paszoBanus u
OCHOBHOTO 0011ero 06pazoBaHus.

Kateropun ciymareneii: neparoruueckue paGoTHHKH Oprasm3anyi obuero u
IONONHATENBHOrO  00pa3oBaHds  paHee 3aHMMaBIIHeCs  0GpPa30BATETbHOM
poboToTexnukoil w/nin oxonansmue Kype 1 — Basosnrii «ITocTpoenne poGoros
Ha ocHOBe KOHCTpYKTOpPoB LEGO Mindstorms NXT u EV3).

Dopma obyvenus: ogHas.

IponoaKHTeNLHOCTD: TPYI0EMKOCTh IPOrpaMMEI 72

CPOK OCBO€HHs MPOTPaMMbI OYHOI'0 00yueHHs 72 u;

CPOK OCBOEHHs O4HO-3309HOH IIporpamMMmel 17 mHeit;

Pe:xum ayAnTOpHBIX 3aHATHI: 8 y4eOHBIX (aKafeMUYECKHX) YaCOB B JEHb.

IIIAHUPYEMBIE PE3YJIbTATHI OBYUEHUSA

B pesynbrate ocBoenust IIporpaMmel cirymaTenu 10/KHbI:

3HATbD:

- TCOPeTHYECKHE U NPaKTHYECKHE OCHOBbI POGOTOTEXHHKH W MEXATPOHHKH;

- OCHOBBI KOHCTPYHMPOBaHHS TEXHUYECKHX CHCTEM Ha ase
pOGOTOTEXHHYIECKHX KOHCTPYKTOPOB Ha mnatdopme Arduino;



TIPHHIIAIb! OITHCAHMSA alITOPHTMOB YIIPABJIAIOIIHMX [IPOrpaMM poOOTOB;
(u3nyeckue  OCHOBBI  (YHKIMOHHPOBAHHS  SIEMEHTOB poboToB
(KOHTpONLTEPOB, IPHBO/IOB, TATIUKOB), KX XapaKkTEepPUCTHKH;

OCHOBBI COOPKH 3/IEKTPHUECKHX CXeM HAa MOHTAXKHBIX [LIATAX;

OCHOBBHI IIpOrpaMMupoBanus Arduino

NOPANOK COOPKH, HACTOMKH M TECTHPOBAHHS THITOBBIX poOOTOB Ha OCHOBe
Arduino;

periaMeHTsi COpEBHOBaHHIA no  pobOTOTEXHHKE Ha  OCHOBE
MHKPOKOHTPOJUIEPHBIX miaT Arduino.

YMETh:

TIPOU3BOMTE COOPKY THIOBBIX KOHCTPYKUHH poGOTOB W aJlaTHpOBaTh HX
Il pellieHHs. YacTHBIX 3a/ay;

paspabarbiBaTh W OMHCHIBATH AITOPHTME! (BYHKIHOHHPOBAHUS pobotoB B
COOTBETCTBHH C HOpMaMH EJHHON cHCTeMBI IPOrpaMMHOM JOKYMEHTALHH
(I'OCT 19.701-90);

OOBACHUTE OCHOBBI (byHKIIHOHHPOBaHHH H TIPAHIOHWIIBI e CTBHA OCHOBHBIX

SNIEMEHTOB POGOTOB (KOHTPOJLIEPOR, IPHBO/IOB, NATYHKOB);
- IPOHM3BOIUT MOHTaX JIIEKTPHIECKHX CXEM Ha MAKETHBIX I[LIATaXx;
- CO30aBaTh yNpaBiAMOLIKe IPOTPaMMbl B Cpejie mporpaMMuposanus Arduino

IDE ;

- INOArOTOBHUTH p060Ta IJI4 y4aCcTHd B COPCBHOBAHHUAX II0 HAIPABIEHHID

«Hello, Robot! Arduino».

YYEBHBIN ILJIAH
(oynoe 0Byuenue)
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Haumenoranue Pa3ienoe H TeM

B ToM uncne

TpynoeMKoCT,
4ac.

NEKLHH

[PAKTHYECKHE H
CEMHHAPCKHE
JAHATHA

BBIE3HBIC
3aHATHA

CamocTosTeNb
Has pabota

Hrorosas
aTTecTal|

Beenenune. OcuoBHble nousitusn. O6mue
CBeJIeHHS 0 MHKPOKOHTpOJLIepax

1.1

Po6oToTexHuka H MexaTpornka. OCHOBHbIE
MOHATHA. IIpunoxkenue B mxone

1.2

HMonsrre MukpokoHTpotepa. CTpykTypa
TIPHHIHI paboThI.

1.3

OG630p cemeficTBAa MHKPOKOHTPOJUTEPHBIX
nnar Arduino

matel paciapenns Arduino (mmns)

DIIEKTPOHHBIE KOMIIOHEHTBI H HX
cpoficrea. CGOpKa YIEKTPHYECKHX CXeM
Ha MaKeTHBIX MJaTax

-

2.1

DJIEKTPOHHBIE KOMIIOHEHTHI: CBETOAMOIEL,
PE3HCTOPEL, TPAH3UCTOPHI, AHO/bI K p.

22

Hpid}{l.[ﬂl'[bl MOHTaXa 3JIEKTPUICCKHX CXEM
Ha MakCTHBIX IL1aTax

2.3

OCHOBHEIE CBeIEHHS O MU(POBLIX U
4HAJOrOBBIX BXO/aX W BbIBOAAX Arduino.
H1ApOTHO- HMITYIbCHAS MOTY AL

OcnoBbl nporpaMMupoBanus Arduino

10




B Tom uHCcae

o HaumenoBaHue pasnenos u TeM pr,uc‘;{eah:cocrs, NpakTHYECKHE M T — Hroroeas
JNIEKLHH | CeMHHApCKHe AHSTE Hag paﬁo‘ra aTrecTaly
3aHATHA HA
3.1 Cpena nporpaMmupoBanns Arduino IDE 1 1!
3.2 | Crpykrypa mporpammsl. CHHTaKcHC 1 1
3.3 | Vnpasasmomue onepaTopsl 2 1 1
3.4 | Apu@mernueckue oneparopsl. Omneparopst 2 1 1
cpaBHeHus. JIOTHIECKHE ONepaTopLl
3.5 | Nammere. Tumb! fanserx. [lepeMeHHEe # 2 1 1
koHcTaHTEL [Ipeobpasosanue THIIOB
JIaHHBIX
3.6 | OcHoBHBle dhyHKIHH 2 1 1
4 IxcnepuMentsl ¢ Arduino 20 20
4.1 | 20 3ama4 00 nporpaMMHPOBAHHIO 20 20
5 Toaxniovenne u nporpaMmMuposanue 14 7 7
BHEWIHHX YCTPOHCTB
5.1 JIBHraTeIH MOCTOSHHOTO TOKA 2 1 1
5.2 [laroseie gBHraTenn 2 1 1
5.2 CepBoasHrarenn 2 1 1
5.3 | KuIKkoKpucTaNIHIecKHe IUCILICH 2 1 1
5.4 | CBeTOAHOIHbIE MATPHIE! 2 1 1
5.5 | JaT4MKu paccTosHMS, TEMIEPaTypEl, 4 2 2
OCBELIEHHOCTH
6 Mob6unbHslii pobot Ha Arduino 10 4 6
6.1 XoJ0Badg 4acTh 3 2 1
6.2 | Jipaiisepa geuraTeneii 3 2 1
6.3 Hemxenne po6oTa 10 THHHH B aBTOHOMHOM 4 4
pexume
7 O0630p OCHOBHBIX PErHOHAJIBHBIX, 2 2
HANHOHAJILHBLIX H MEKIYHAPOIHBIX
NnporpaMm, KOHKypcoB M decTuBaneii mo
po6oToTeXHHKe
8 HTorn Kypca noaroToBku 2
8.1 | Mrorosas aTTecTarms 2 2
HTOI'O 72 30 40 2
KAJIEHJTAPHBIU YYEBHBINA I'PA®UK
KonnuectBo yyeGueix uacon
1o y4ebHbiv auam (JI)
HanmenoBanue Moay/s TOro|
Al | a2 | 03| ;4| as | ;6 | A7 | s | ;o | mio
1 Bsepenue. OcHOBHbIE ouaTHS. OBLIHe CBeIeHHA 6 5 8
0 MHKpPOKOHTpOILIEpax
2 DNeKTPOHHEIE KOMIIOHEHTHI K MX CBOHCTEA.
CBopKa NeKTPUYECKHMX CXEM HA MOHTAKHBIX 6 6
Iarax
3 OcHoBbI mporpammuposanus Arduino 8 2 10
4 Oxcnepumentsl ¢ Arduino 6 8 20
5 IMonkmouenye U IPOrpaMMHPOBAHKE BHEIIHHX 2 3 4 14
YCTPOHCTB
6 MoGuibHsI# po6ot Ha Arduino 4 6 10
7 0630p OCHOBHBIX PErHOHATBHBIX, HAIHOHATBHEIX
H MEXTYHAPOAHBIX NIPOTPaMM, KOHKYPCOB H 2 2
tecTuBaneii no pofoToTEXHHKE
8 HtorH Kypca moAroToBKM 2 2
Bcero yueOHsIx yacos 6 8 8 8 8 8 8 8 6 4 72




PE®EPATHUBHOE OIIMCAHHME TEM:

Tema 1. Beenenne. Ocnornsie nousirusi. O6mue cBexeHHs o MHKPOKOHTPO/LIEPAX

PoGoroTexnuka W MeXaTpoHMKA, OCHOBHBIC MOHSTHS U onpenenenns. IIpurnmnE
MOCTPOCHHA MEXAaTPOHHBIX M pOOOTOTEXHHYECKHX cucTeM.  IloHSTHe MHEKPOKOHTPOIIIEpA.
CrpyxTypa u npuanen pabotst. [Tamats u ee yerpoiicteo. Mutepdeiickr mporpammupoarus. O630p
CeMelCTBa MEKPOKOHTPOJLIEPHBIX maT Arduino. TlnaTs! pacmupenus Arduino (Tmaisn).

Tema 2. DrexTpoHHBIE KOMIIOHEHTHI H HX CBOMiCTRA. CoOopka 31eKTpPHYECKHX ¢XeM Ha
MAKeTHBIX ILUIaTax

ONeKTPOHHEIE KOMIIOHEHTBI: CBETOXHOMIEL, PE3HCTOPBI, TPAaH3HCTOPHI, THOABI H JAp. MoHTax
JMEKTPHICCKHX CXEM MAKSTHBIX IUIaTax. [IpaKTHYeckoe NpHIoKeHHe 3akoHa OMa Ui pacueTta
MOMHOCTH. OCHOBHBIE CBEJEHHS O LUGOPOBEIX M AHAIOTOBBIX BXOJAX H BeiBomax Arduino.
[MupoTHO-UMOYIBCHAS — MOTYIIALHA. "Jlpebear" KOHTakTOB M cmOCOGH €ro  ycTpaHeHwWs.
CTAruBalolye U NoATATHBAIOIIHE PE3HCTOPEIL.

Tema 3. OcHoBsI nporpamvuposanus Arduino

Cpena nporpammuposanus Arduino IDE. 3arpyska u ycraHoBka Arduino IDE, 3amyck u
noakmoyenue K Arduino. CrpykTypa mporpammer. CHHTaKCHC. ApudMeTHyeCKHe ONeparopkL
Oneparope! cpapHenus. Jloruueckue onmeparopel. JlanHele. Tumer naumex. IlepeMeHHBIE H
KOHCTaHTEL [IpeoGpasoBanue THIIOB JanHbX. OyHKIEY. Bremmane npepsiBaHus. bubnuoTexw.

Tema 4. Ixcnepumentsi ¢ Arduino
Pemenne 20 THNMOBBIX NPAaKTHYECKHX 3a/ad, MOSCHSIOMIHX paboTy OCHOBHEIX (YYHKIHIA,
06paboTKy CHrHaNOB, HOAKIIOYEHAE epHpEePHAHBIX YCTPOMCTB, HCTIONIB30BaHus GHGIMOTEK H T.JI.

Tema 5. Tlogkmovenne 1 NPOrpaMMHPOBAHNE BHEMTHAX YCTpOHCTB
PaccmarpuBaetcs NpHHIED JeHCTBHSA, MOIKMIOYEHHE H [IpOrpaMMHpOBaHHE: JBHrateel
HOCTOAHHOrO TOKa; IIArOBBIX H CEPBO JIBHTATENCH; JKHUIKOKPHCTAIUIHYECKHX JMCILIEER; HPPOBBIX

WH/THKATOPOB; CBETOAHOJHBIX MATPHL; JATYHKOB DACCTOSHHS, TEMIEPATYPHl, OCBELICHHOCTH,
BIIAKHOCTH H JIp.

Tema 6. Mo6nabHbINH po6oT Ha Arduino

Paccmatpusaercs cocra u cGopka 6asoBoro poGota s YYacTHA B COPEBHOBAHHAX II0
Hanpaenennio «Hello, Robot! ARDUINO». PaccMarpuBaiotes GazoBbie ANrOPHTMBI IBHKCHHS
poboTa MmO YepHOH IMHMH C IOMOWIBIO OJHOTO M GoNee jaTumMkoR mBera. Peneiinbie
TPOTIOPIIMOHANBHBIC PETYIATOPBI, MX OCOOEHHOCTH —TporpamMmuposanus. [lomrotoeka pofora
copesHOBanwio «lllopr-Tpex». [IpoBeneHye BHYTPEHAMX COpPEBHOBAHHIA.

Tema 7. OG630p OCHOBHBIX pErHOHATBLHBIX, HANHOHAJAbLHBIX H MEKTYHAPOIHBIX
NMpOrpaMm, KOHKYPCOB H ecTHBAIEH M0 poloToTeXHHKe
O630p OCHOBHBIX PETHOHAJIBHBIX, HAITHOHABHAIX H MEXIYHAPOIHBIX IIPOTpaMM, KOHKYPCOB

H (ecrusanet no poGororexnmke: World Robot Olympiad, nmporpamma «Po6oToTexmuka», FIRST
Tech Challenge u np.

Tema 8. Hrorosas arrecranus
OueHka ypoBus ocBoeHHs I[IporpamMMbl  ciymaTemsMH. 3aKkpelTHe Kypca. Brlgaua
YAOCTOBEPEHHH O IIOBBIIICHAH KBATHGUKAIIHH.
HMTorosas arrecTanus NpoBOUTCA:
- B BHJE OLCHKH BHIMOJIHEHHS! 3a1aHAH 110 cO0pKe H IPOrpaMMHPOBAHHIO POGOTOR;
-T0 pe3yikTaTaM y4acTHi BO BHYTPEHHHX POOOTOTEXHHYECKMX COPERHOBAHMUIIX,
IPOBO/IMMEBIX B PAMKaX HACTOSMIEH POrpaMMEI MEKITY CIIYIIATeIAMH;

- YCTHBIX OIIPOCOB II0 IPOMIEHHEIM TEMaM.



[y

®OPMBI ATTECTALIUH

Hrororas aTTecranus mpoBoguTes:
- B BHJC OUCHKH BBINONHEHHA 3a1aHHH 110 cBOpKe H MPOrpaMMHPOBAHHIO POGOTOB;
-HO pPe3ylbTaraM y9acThs BO BHYTPEHHHX PODOTOTEXHWYECKHX COPEBHOBAHMIIX,
NpOBOJHMBIX B PaMKaxX HAaCTOSIIEH [IPOrPaMMbL ME/TY CIYIATESIMH,
- YCTHBIX OTIPOCOB IO MPOHIEHHBIM TEMAaM.

YuebHo-MeToanYeckoe obecnedenue

Jlureparypa:
DenepabHEIH TOCYIAPCTBEHHBIH 06Pa30BaTENLHEH crangapr (OI'OC) no manparmeHHIO
nonrotoBkk 221000 "Mexatponuka H  poGOTOTEXHHKA" (xBanmuuKanus (CTemneHs)
"Bakanasp');
I'OCT 19.701-90. ECII/I. CxeMBI aropuT™MOE, NporpamMM, AaHHBIX U cucTeM. O6o3HaueHAS
YCIIOBHEIE M TIPABMIIA BRITIOHEHMUS;
Wro T. Arduino, naTquku ¥ ceTH 1A CBA3M YCTpOCTE: Ilep. ¢ anrn. — 2-e m3g. — CII6.:
BXB-Iletep6ypr, 2015. — 544 c.;
Biym JI. Usysaem Arduino: HHCTPYMEHTBI H METOMB TEXHHUECKOTO BOJIEBCTRA: Ilep. ¢
afriL. -CI16.: BXB-Iletepbypr, 2015. — 336 ¢;

Ilerpun B.A. TIpoexkTel ¢ HCHONB30BaHHEM koHTpomnepa Arduino. — CII6.: BXB-
IMetepbypr, 2014, — 400 c.

Aynmo-, BHIEOMATEPHATBL:
IIpeseHTanuOHAEIE MAaTEPHANIEI [IO TEMAM TIpOTPamMMEL.

Texnu4eckne cpeacrna:
O6pasosarensnsiii koHCTpykTop MACTEP ARDUINO XXL 1im Marpemka 7 uiix aHanoru;
JIBYX-, HJIH YETHIPEXKONECHOE [IACCH pobota, Motor Shield, 1Ba aHANIOrOBEIX JaTYHKa
JIMHMH, MOOHIIBHEIN MCTOYHHK MUTanus 5V, b

” pa.y
3as. xabeapoii AIIIT V/ / A.B. JTummur
INporpammy moarotTormn, -

HavanbHHK LEHTpa 06pa3oBaTeIbHOM L o~

poboToTexHHKH i MexaTpouuku Upl'VIIC, il i ‘
noueHt kaheapsr AIIII ~ ¥ =~ C.B. Kossipima
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AHHOTAIIUA
HonoannTtensHoii npodeccHonanbHO NporpamMmbI
NOBBILIEHNA KBATHPHKAIHA
«PoboToTexHuKa ¥ 3aHEMATENBHOE nporpaMmmupoBanue Ha nnatdopme Arduino»

B MHCTHTYTE JONOIHHUTENLHOIO MPO(eCCHORAILHOTO 06pasosanus npu UpkyTckom
I'OCYNapCTBCHHOM yHUBEPCHTETe MyTel coobmeHus (0uHoe 06yyeHwe)

Ne Kon-Bo gacos
/ Tema
e Aymaropn. | Camoct.
1. | Beenenne. OcHoRHEIe MoHsTHA. OBIHE CREIEHNS 0 MHKPOKOHTPOJLIEpAX 8
2. | DneKTPOHHBIE KOMIIOHEHTHI H HX CBOMCTBA, Coopka 3MeKTPHYECKHX CXEM Ha 6
MOHT&KHBIX TUTATAX
3. | OchoBsI porpamMmupoBanus Arduino 10
4. | DxcnepumenTsl ¢ Arduino 20
5. | MoakmoueHue | IpOrpaMMHPOBAHHE BHEMTHUX YCTpOMCTB 14
6. | MobunsHEI pobor Ha Arduino 10
7. | O630p OCHOBHBIX PETHOHANBHHBIX, HALMOHAIBHBIX 1 MEXTYHAPOIHEIX IPOrPaAMM,
KOHKYPCOB M ecTHBalIeH 110 poGOTOTEXHHKe 2
8 Hroru kypca noaroroeku 2
HTOIo: 72

Hroropas arrecranus mpoBoHTCA:
- B BHIC OLCHKH BBIIONHCHHA 3aTaHIi 10 cOOpKE M IIPOrpaMMUPOBAHHIO POGOTOB;
- 10 pesyJIbTaTaM y4acTHs BO BHYTPEHHHX POGOTOTEXHHYECKHX COPEBHOBAHHAX, IPOBOIMMBIX B
PaMKax JaHHOTO Kypca MexKIy CIyIaTenaMu;
= B BHJIE YCTHBIX OIPOCOB 110 IPOMIEHHBIM TEMaM.

Hauanpnuxk uentpa obpazosatensuoii . _
pobotoTexnukn 1 Mexarporuku Upl'VIIC = C.B. Koripumn



