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ITOACHUTEJIBHAA 3AITMCKA

Br160op manHO# aBTOPCKOM MPOTPaMMBI M Y4€OHO-METOUIECKOTO KOMITIIEKCa 00YCIIOBJICH TEM,
porpamMMa BKJIIOYaeT ONpeesIeHHbIN 00beM TEOPEeTHUECKUX 3HaHUH U (opMBbI 00yUeHHUs AeTell Ha
MPAKTUYECKHUX 3aHATUSX, ABIISETCS IEPBBIM IIarOM B IPOLIECCE 3HAKOMCTBA YUAIIUXCS C OCHOBAMHU
AJIEKTPO-PAAMOTEXHUKH, IEKTPOHUKU  POOOTOTEXHUKH, & TAKKE OPUEHTHUPYET IIKOJILHUKOB Ha BBIOOD
npodeccuu. Ha npakTuyeckux 3aHATUIX ydaliuecs padoTaloT ¢ KOMIUIEKTaMu ApAyuHO (6a30BbIe U
pacuIpeHHble), OCHaIeHHbIe MUKporpoiieccopom Arduino Uno. C nmoMolibo JaHHOTo Habopa yJaruics
MO3KET CO3/1aTh MIPOEKT U 3allpOrpaMMHUPOBATh €r0 Ha BBINOJIHEHUE onpeaeeHHbIX QyHkimii. Komananas
paboTa HaJl IPaKTUYECKUMH 33/1aHUSIMH CITOCOOCTBYET TITyOOKOMY M3YyUEHHIO COCTABIISIOIINX
COBPEMEHHBIX pOOOTOB, a BU3yabHas POrpaMMHasi Cpe/ia MO3BOJIUT JIETKO U 3PPEKTUBHO U3YUUTh
AITOPUTMU3ALUIO U TPOrpaMMUpOBaHue. JlONOTHUTEIBHBIM IPEUMYIIECTBOM H3yUCHHS JaHHOM
MIPOrPaMMBI SIBJIIETCS CO3JaHHe KOMaH bl €IMHOMBIIIUICHHUKOB U €€ Y4acTHe B KOHKypcax 1o
POOOTOTEXHUKE, YTO 3HAYUTEIHHO YCHIINBACT MOTUBALIMIO YYCHUKOB K TIOIYYEHHUIO 3HAHHIA.
O6pazoBatenbHas MporpaMMa o podOTOTEXHUKE HAyYHO-TEXHUYECKOM HAaIPaBIEHHOCTH pa3paboTaHa Ha
ocHOBe 1oco0ust «OCHOBHI MPOTrPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOBY» Y UeOHHK JIIsi 00pa30BaTEIbHOTO
Habopa «Ammepka», Mocksa 2013.

B name BpeMsi poOOTOTEXHHUKM M KOMIBIOTEpU3aIMH peOeHKa HEOOXOJMMO YYHTh pemarh 3afaddl C
IIOMOUIbI0 AaBTOMAaTOB, KOTOPHIE OH CaM MOYET CIPOEKTUPOBATH, 3aLUINATh CBOE PELICHUE U BOIJIOTUTH
€ro B peaJlbHOM MOJEH, T.€. HEIOCPEACTBEHHO CKOHCTPYMPOBATh U 3alporpaMMupoBaTb. B mpouecce
KOHCTPYUPOBaHMs M MPOrpaMMHUPOBAHUS KPOME 3TOr0 JI€TH IMOJIydaT JONOJIHMUTENIbHOE OOpa3oBaHUE B
obnacTi (PU3MKH, MEXaHUKH, SJTEKTPOHUKU U HH(POPMATUKH.

Oco6eHHOCTH 3JIeKTPOHHOI0 KOHCTPYKTOpa arduino

Cpena oOUTaHUS COBPEMEHHOI'O YeIOBEKa HACHIIIEHA Pa3sHOOOPa3HBIMHU 3JEKTPOHHBIMU YCTpPOii-
CTBaMH, KOTOpble OyIyT M B JaJbHEHIIEM pa3BUBaThCS U COBEPUICHCTBOBAThCA. [lpyras cTopoHa 3TOro
ABJICHUS - YIIPOLIEHUE CaMOT'0 IIPOLECcca CO3JaHus AIEKTPOHHOIO ycTpolcTBa. biaromapss HaKOIUIEHHBIM
pa3paboTKaM, OH MOXKET OBITh HACTOIBKO MPOCTHIM, YTO C HUM CIIPABUTCS U peOEHOK. B wacTHOCTH, TaKyro
BO3MOXKHOCTh IIPEIOCTABIIAET BHIUMCIUTENbHAS M1aTdhopma ApayuHo. Ha 6a3e 3Toi miatgopmbl y4eHUKH
MOTYT KOHCTPYHUPOBATh U NPOrpaMMHUPOBATh MOAEIHN JEKTPOHHBIX YIPABIISIEMBIX CUCTEM, HE BAABAsICh B
CJIO>KHBIE BOIIPOCHI CXEMOTEXHUKH M MPOrpaMMHPOBAaHUS Ha HU3KOM ypoBHe. [Ipmyém sTa yHuKanpHas
MHXEHEPHO-KOHCTPYKTOpCKasi cpella HMEeT HMU3KUH TMOpOr BXOXACHHS M HE HMeeT IMOTOJKa.
KoHcTpynpoBare U mporpamMmupoBaTh NPOCTBIE YCTPOWCTBA YIPaBICHUS HOBOTOJAHEM THUPISIHAON WIH
nepeayl aKyCTUYECKUX CUTHAJIOB a30ykoil Mop3e, HeCTI0KHbIE 3JIEKTPOHHBIE UTPYIIKH PEOEHOK MOXKET
y’Ke Ha MepBbIX Iarax 3HakoMcTBa ¢ ApAyuHo. B To ke BpeMst AplyHHO HCIIOJIB3YIOT NpoheccHoHalIbHbIE
IPOrPAaMMHUCTBl U «IPOABUHYTHIE» JIOOUTENN B CIOXKHBIX KOHCTPYKIMSAX YHpPaBICHHUS pPOOOTOTEX-
HUYECKUMH YCTPOHCTBAMHU.

MartepnajabHO-TeXHHYECKOE OCHALLICHUE
- KommeroTep, ckanep, mpuHTEp, KOHCTPYKTOp Ha ocHOBe Arduino, massibHUK 25Bart, 0JI0BO,
nasuibHask KUCIIOTA, MIIOCKOTYO1IbI, 60KOpEe3bl, HAOOp OTBEPTOK.

B cooTBeTcTBUM ¢ yueOHBIM IJIAHOM IIKOJIBI Ha Kypc «PamunorexHukn» B 3 kiacce oTBoAMTCS 1
yac B HeJeno, 34 u.

[Tnanupyempiii ypoBeHb MOATOTOBKH OOYYAIOIIMXCS HA KOHEI[ Y4eOHOTO roja B COOTBETCTBHH C
TpeOOBAaHUSAMH, YCTAHOBJICHHBIMH (eIepaIbHBIMU TOCYIaPCTBEHHBIMH 00pa30BaTeIbHBIMUA CTAaHIAPTaAMH,
00pa3oBaTeNbHON TPOTrPaMMOi 00Pa30BATEIIHHOTO YUPEIKICHUS

B paboueii mporpaMmMe 3aj0KeHbl BO3MOKHOCTH (DOPMHpPOBAHUS Yy YYAIIUXCS YHUBEPCATBHBIX
y4eOHBIX JIEUCTBHUI (JINYHOCTHBIX, PETYJISATUBHBIX, MMO3HABATEIBHBIX U KOMMYHHUKATHBHBIX) M KIFOYEBBIX
KOMITETCHITUH.

1Inanupyemuvie pesyromamul
Jluunocmuvie 0obpasoseamenvHvle pe3yibmamol.
- TOTOBHOCTh K CAaMOUJCHTHU(PUKAIIUM B OKPY>KAIOUIEM MUPE Ha OCHOBE KPUTHUYECKOIO aHaln3a
uH(pOpMaLH, OTpaKaIoLIEH pa3TuYHbIe TOYKU 3PEHHSI Ha CMBICI U LIEHHOCTH KU3HU;
- YMEHHE CO3/aBaTh U MOAJAEPKUBATH UHAUBHUIYAIbHYI0 HHGOPMAIIMOHHYIO Cpey, 00ecrneunBaTh
3aMUTy 3HAYMMOUW MH(pOpPMALIUK U TUYHYIO HHPOPMAIIMOHHYIO 0€30MaCHOCTh, Pa3BUTHE YyBCTBA



JMYHOU OTBETCTBEHHOCTH 3a Ka4€CTBO OKPY Karole HHPOPMALIMOHHOM Cpe/bl;

NpPUOOpPETEHUE OMBITa UCIOIb30BaHUS MH(POPMAIIMOHHBIX PECYPCOB OOIIECTBA U 3JIEKTPOHHBIX
CPEJICTB CBSI3M B YUCOHOM M MPAKTHUECKOM JIEATEITLHOCTH;

YMEHHE OCYIIECTBIISATh COBMECTHYIO HH(OPMAIMOHHYIO NEATEIbHOCTh, B YAaCTHOCTU MpU
BBIMIOJTHEHUH YY€OHBIX POEKTOB;

MOBBILIEHHE CBOEr0 00Pa30BaTEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K MPOIOJKEHUIO 00yUeHUs
¢ ucnosbzoBanueM NKT.

MeTtanpeaMeTHbIe
Tlo3nasamenvnuvle

Havajo GopMHUpOBaHUS HABBIKA MTOMCKA HEOOXOAMMON MH(GOPMAIUH JIJIS1 BBIIOJIHEHUS YUeOHBIX
3aJlaHHi;

cOop uHpopManuu;

obpaboTka uHpopmaruu (¢ nomowwpro UKT);

aHanu3 nHdpopManuu;

nepenavya nHGopMaiuu (yCTHBIM, TUCBMEHHBIM, IU(POBBIM CIIOCOOAMH);

CaMOCTOSITENILHO BBIACIISATH U (DOPMYITHPOBATH MO3HABATEIBHYIO 11EJTb;

UCIIOJIb30BATh OOIIME TPUEMBI PEIICHUS 33/1a4;

KOHTPOJIMPOBATH U OLIEHUBATH MPOIIECC U PE3yIIbTAT ACATEIBHOCTH;

MOJICTTUPOBATh, T.€. BBIICIATH U O0OOMICHHO (PMKCHUPOBATH TPYIIIHI CYIIECTBEHHBIX MPU3HAKOB
00BEKTOB C LIETBIO PEIICHUS! KOHKPETHBIX 3a]1a4.

MOJIBEJICHUE IO/ MOHSATHE HAa OCHOBE PACIO3HABaHWS OOBEKTOB, BBIICICHHS CYIIECTBEHHBIX
MIPU3HAKOB;

CHHTE3;

CpaBHEHHUE;

KJIACCU(UKALIUS 10 33 JaHHBIM KPUTCPHSIM;

YCTaHOBJICHUE aHAJIOTHA;

MOCTPOCHHE PACCy>KIACHUSL.

Pezynamusnvie

HaBBIKH YMEHUs (HOPMYIIUPOBATh U YIAEPKUBATh YUCOHYIO 3a/1a4y;

peoOpa3oBLIBATh MPAKTUYECKYIO 33/1a4y B MO3HABATENBHYIO;

CTaBUTh HOBbIE yUeOHBIC 33]Ja4l B COTPYTHUYECTBE C YUUTEIIEM;

BBIOUpATh IEHCTBUS B COOTBETCTBUU C MOCTABJICHHOM 3a/1a4eil U yCIOBUSAMH €€ peann3alluu;
yYMEHHE BBIMOJIHATH YueOHbIe AeMCTBUSI B yCTHON opme;

WCIIOJIb30BAaTh PEYb IS PETYJISIIUNA CBOETO JEHCTBUS,

CIMYaTh CMOCOO ACHCTBUSI M €ro pe3ysbTaT C 33JaHHBIM ATATIOHOM C IIETbI0 OOHApYKEeHUs OT-
KJIOHEHUM WU OTIIMYHM OT DTAJIOHA;

aJIEKBaTHO BOCIIPUHUMATH MPEIJIOKEHUS YUUTENEH, TOBAPUIIEN, POJUTEIICH U APYTUX JIKOJAEH 110
MCIIPABIIEHUIO JOMYIIEHHBIX OLINOOK;

BBIICTISITH ¥ (POPMYIIHPOBATH TO, YTO YK€ YCBOEHO U UTO €Ile HY»KHO YCBOUTH, ONPEIETATh Ka-
YECTBO U YPOBHS YCBOCHMUS,

Kommynuxamuenwie B iporiecce 00y4eHHs J€TH y4aTCs:

paboTath B TpyIIie, yUUTHIBATH MHEHHUS TAPTHEPOB, OTIIMYHBIE OT COOCTBEHHBIX;
CTaBUTb BOIPOCHI;

oOparartscs 3a TOMOIIBIO;

(dbopMyIMpOBaTh CBOM 3aTPYAHEHUS;

npeasiaraTb IOMOIIb U COTPYIHUYECTBO;

JIOTOBAPUBATHCA O pacrpeaeNieHuH (PYHKIIMA U poJield B COBMECTHOU JIESTeTbHOCTH,
CIIyIIaTh COOECEeTHUKA,;

JIOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY PELICHHUIO;

dbopMynupoBaTh COOCTBEHHOE MHEHUE U TTO3UIIHIO;

OCYILECTBIISATh B3aUMHBII KOHTPOJIb;

aJICKBaTHO OIICHUBATh COOCTBEHHOE MOBE/ICHUE U TIOBEICHUE OKPYIKAIOIITUX.

®opMa OLEHKH - JIEMOHCTpAIMs, 3alUTa pabOThl, BBHICTYIUICHHE MEpPel] 3pUTEISIMH, UTOTOBBIN

IMOKa3 MYJIbTUIINIMKALITMOHHOI'O ITPOCKTA.



Couepmafme NMporpaMMsbl 1 TEMATHIECCKOC IVIAHUPOBAHUE

Ne Pa3znen, tema Kon Coaep:xanue
n/n -BO
1 BBonnoe 3ansitue. TexHuka TexHuka 6e30macHOCTH Mpu paboTe B
0€30MacHOCTH NpH padoTe B KOMITBIOTEPHOM KJIACCE U 3IEKTPOOE30MaCHOCTb.
KOMIIBIOTEPHOM KJIacCe. CoBpeMeHHOE CO CTOSIHUE POOOTOTEXHUKU U
O6mmwmit 0030p Kypca. MHUKPOIJICKTPOHUKH B MUPE U B HAIIICH CTpaHe.
2 3HaKOMCTBO Y ITaTOM CtpyKTypa U cocTaB MUKPOKOHTpoJuiepa. [IuHbI.
Arduino Uno.
3 Teopernueckrie OCHOBBI VYipasieHue 3JIeKTpUIECTBOM. 3aKOHBI
JJIEKTPUYECTBA. anekTpuyecTBa. Kak ObICTPO CTPOUTH CXEMBI:
MakeTHas Iu1ata. UTeHue 3JIEKTPUYECKUX CXEM.
VYnpasneHne cBeTOANOA0M. MyJIbTUMETP OCHOBBI.
DNEKTPOHHBIE U3MEPEHUSI.
4 3HAKOMCTBO CO CpPeOoi [ToamporpamMmel: Ha3HA4YEHUE, ONIMCAHNUE U BBI3OB.
IPOrPaMMUPOBAHHUS [TapameTpsl, JOKalbHbIE U TTI00ATbHBIE IEPEMEH-
HbIE. JIornueckue KOHCTPYKIUH.
5 Jlornueckue nepeMeHHbIE U Oco0eHHOCTH NOJIKITIOYEHUS KHOTIKH.
KOHCTPYKLUHU VYerpaneHne myMoB € TOMOIIBIO CTSATHBAIOIIUX U
MOATATUBAIOIIKX pe3ucTOpoB. [Iporpammuoe
ycTpaHeHue ipebesra. byie- Bble mepeMeHHbIe U
KOHCTAaHTBI, JIOTHYECKHUE OIEepaLUN.
6 AHanorosslie ¥ IU(pPOBbIE Amnanorossle U IU(POBbIE CUTHAJIbI, HOHATHE
BXOJbI U BbIXOBL. [IpuH- [ITMM. YnpagineHne yCTpOHCTBAMHU € ITIOMOIIBIO
HHTIBL UX HCTOTB30BAHMA. noptoB, nogaepxuparonux IHINUM. Huknnyeckne
KOHCTPYKIHUH, JaTYUK CIIy4YalHbIX YUCEIL
7 Cencopsr. Jlarauku Arduino. Ponp ceHCOpOB B yIpaBis€MBIX CHCTEMaXx.

CeHCOpbl U TIEpEMEHHBIC pe3ucTophl. Jlenurenp
HaIPSKCHUS. [Torenumomerp. AHajoroble
curHainsl Ha Bxoxe Arduino. Hcmoas3oBaHue
MOHHTOpA  IOCJIEOBATEILHOTO  TIOpTa  JUIS
HaOJIIOJICHUH 32 MapaMeTpamMu CUCTEMBI.
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MIPOEKTOB
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[TpekTsi:

«Masgok»

«Masiuok ¢ HapacTaroLEen IPKOCTHIO»
«CBETUJIbHUK C YIIPABJISIEMOU SIPKOCTHIO
«TepmeHBOKCY

«lTynbcap»

«HouHol CBETHILHHKY

«Knomnka + cBeroaunoma» «Cetodop»
«RGB cBeronuony

«Mep3koe MMaHuHOY

«berymmi oroHex»

«KHONOYHBIN NEpEKIIOYaTENb)
«KHoImo4yHbIe KOBOOU»

«Oxpannas cucrema «TepmomeTp»
«CekyHi0Mep»

«Moii poboT»

[ToaxmroueHue 1 NporpaMMUpPOBAHUE YCTPOUCTB C
TPaH3UCTOPAMU U CBETOJAMOJHOM HIKAJIOH.
[ToaxmroueHne 1 TpOrpaMMUPOBAHUE YCTPOUCTB C
TPaH3UCTOPAaMU U CBETOJAMOJHON IIKAJION.
IToaxmroueHue Tpex KHOIOK U ITbE30IUIIAIIKY.
[Tonsitue «apedes3r» KOHTaKTOB. Tpurrep.
[TporpamMmmupoBanue My3blku. Co31aHNE UTPYIIKU
Ha PEaKIMIO: Ha OBICTPOTY HAXKaTHsI KHOIIKH 110
curHainy. [loakntoueHne ceMucerMeHTHOro
MHIUKATOpa.

[Tonkitouenue nHQPpaKpacHOro AATUHUKA.

PabGora Han
COOCTBEHHBIMU
MIPOCKTaMU
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Cnucok Jureparypbl
«OCHOBBI ITPOrPaMMHPOBAHHUST MUKPOKOHTPOJLIEPOB» YUeOHHK IIsi 00pa3oBaTeibHOT0 Habopa
«Ammnepka», Mocksa 2013
[Tpenxo M. 123 skcniepumenta no podotorexuuke. - M.: HT Ilpecc, 2007 .
Ounmunmor C.A., «PoboroTexnuka s aeteit u poagurenein», 2013 r.

http://wiki.amperka.ru/ TeopeTndeckuii ¥ pakKTUYECKUI MaTepUal, ONMCAHKE IPAKTUKYMa
http://robocraft.rU/page/summary/#Practical Arduino TeopeTrueckuii U MpakTHUSCKUI MaTepra
http://avr-start.ru/?p=980 DnekTpoHHKa I HAYMHAOIIKX. Y POKH.

JlomoHUTE bHASI

http://bildr.org MacTpykumu u cKeT4H A1 MOAKIIOYEHUS Pa3IHIHbIX KOMIIOHEHTOB K
wiare Arduino.

http://arduino4life.ru npaxtuueckue ypoku no Arduino.

http://arduino-project.net/ Bumeo ypoku, OMOIHOTEKH, IPOEKTHI, CTAThH, KHUTH,
npuiokenus Ha Android.

s yunrens (LIOP):

https://sites.google.com/site/arduinodoit/home Metoauueckue pa3pabOTKH, OITMCAHHE
MPaKTHYECKHUX U JIAOOPATOPHBIX PA0OT.

http://bildr.org MacTpykumu v ckeT4H /151 MOAKIFOYCHUS Pa3IHYHBIX KOMIIOHEHTOB K ILJIaTe
Arduino.


http://wiki.amperka.ru/
http://robocraft.ru/page/summary/%23PracticalArduino
http://avr-start.ru/?p=980
http://bildr.org/
http://arduino4life.ru/
http://arduino-project.net/
https://sites.google.com/site/arduinodoit/home
http://bildr.org/

