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Heano  nporpammst  ABJIACTCA  pAIBHTHE
MIACHEPHOTO  Mbtienns,  opMuponanme

TBOPUECKOTO W
npodeccnonaibHoi

MOTHBAIIMH B 1IPOIECCE KOHCTPYHPOBAHAA H [IPOTPAMMHPOBAHKA |

yHpaniseMpix MIEKTPoHHLIX yeTpolicts na Gase BLIMACTHTENBHOMA
mardopmir Arduino.

Sajaam;

Obywaougue:

. npasuia TexHukn 6e30nacHOCTH NpH paboTe ¢ EKTPOHHBIMA |
yerpolcTpamu;

. JIaTh TNEPBOHAYAILHBIC IHAHMA 110 OCHOBHBIM 3aKOHAM
WICKTPUYCCTBA M O3HAKOMUTL  OOYHalOmMXCA € OCHOBAMH
WEKTPOTEXHUKH,

. HAYYHTh OCHOBAM TPOrpaMMHPOBAHHA MHKPOKOHTPO/LICpa
Arduino na sapike CH++;

. c(hopMHPOBATEL HABBIKM NPOEKTHOH IEATETLHOCTH.

Paszeusarowyue:
pa3BUTL HHTEPEC K HAYYHO-TEXHHYECKOMY TBOPHYECTBY;

L]
. pa3BUBATH JIOTHYECKOE H MPOCTPAHCTBEHHOE BOOOPaKEHHE,
. pa3BuTh y 00y4aIOIMXCA HHKEHEPHOE MBIILICHHE,

. pa3BMBaTh HABBIKH AaHAIM3a H  OUCHKH MOIy4aeMoH
HH(pOPMAIIHH.

Bocnumamensnvie:

- BOCITMTATH [IEHHOCTHO-JIHYHOCTHBIE KAa4ecTBa: TpyA0modue,
OTBETCTBEHHOCTH, AKKYPATHOCT.

. BOCITHTHIBATH HABBIKK COTPYAHHYECTBA: padoTa B KOLICKTHBE,
B KOMaHjie;

. BOCITHTHIBATH HABBLIKH CAMOOPTaHH3aIHH

Kparkoe onucanne
1HPOIPAMMBbI

[TporpaMma «OCHOBBI TIPOrpAMMHPOBAHHS KOHTponepa Arduino»
cocTapjicHa B BHAE JIBYX MOLYJICi:

Mojyib 1. «OCHOBHBIC TMOHATHS MHKPOICKTPOHHKH» BKIIOYAeT B
ceGsi 3MAKOMCTBO € MHKPOKOHTpoJUTepoM Arduino ¥ OCHOBAMH
VICKTPOHUKH (MOHATHE ICKTPHYUCCTBA, NMPHHIHIHAILHBIE CXEMBI,
cbopka cxem).

Moy 2. «OCHOBHBIE  NPHHLHNBL  TPOrPAMMHPOBAHHS
mukpokontposuiepon» - IlporpaMmuposanne Arduino, HiyueHue

..
J



Hepruunsie wmanns.
HCOOXOMMEIC ANg
OCBOCHIS IPOIPAMMII

Pesyastar ocsocnnsg

ganka  nporpaMmuponanus  Arduino, OCHOBHBIX  TOTHYECKHX W
HEPEMEHNBIX KOHCTPYKITH

Bo  npems sansruii obyuaonmecs  cobMpaor  paiinuHbie
koncipyknun na  Gate  xowrpoiepos  cemeficraa  Arduino u
YIPARASIOT MMM, TIPOCKTHPYIOT  yeTpolicTRa patindnoro  Tuna.
PaGota n koMame, neoOxoMMad Juld peatnialiin  npaKTHUECKHX
MHCCHit cnocobernyer patBHTHIO KOMMYHHKAUMOHHBIX
KoMierennmit, a  nporpamsuas  cpesa  noponger  pdexrnsro
THAKOMHTHCS € ATTOPHTMHYCCKHME IIPOHECCAMM, YCTCHIHO MOHHMAR
ocnonkl pobotorexinkn. B nporpavMse mytaiotes ocHorst paGorsi
TCXHHKH M MHKPOVICKTPOHHKH, HUTIOCTPUPYETCA  [IpUMEHERHE
MHKPOKOHTPOJUICPOR B OLITY W HA IIPOHIBO/ICTRE

Batonkie AN, HOKYHEHHEIE TIPH HIYUEHHN HIKOILHOM Mpor paMmel
MaTEMATHKN.

l

P W ]
[Ipedsemunie pesyavmamut ]
9

B pesynsrare oGyuenns o6yuatommecs 6yayT uath:

* obnactm  npumenenus  MHKpokonTpoisiepa  Arduino B |
poboToTexuunke:; ’

*  OCHOBBHI &JITOPHTMH3ALMH H BH3YAILHOIO MPOIPAMMHDOBAHHA |
KOHTpoJLIepa;

® OCHOBHBIC [OHSTHS NPOrPAMMHPOBAHHA MHKPOKOHTpO/LIEpa
Arduino;

® nmpasHia 06e30MacHOCTH  HCHOIb30OBAHHA
Arduino;

® OCHOBHBIE (QYHKIIHH EKTPOHHBIX TEMEHTOB H HX HA3HAYECHHE.

YMETb: .

® NPOrpaMMHpPOBATH MHKPOKOHTpO/UIEp Arduino a1a pemenus
TNpPOCTHIX 3a/1ay. ‘

Jluunocmuvle pezynomamor

® KOMMYHHKabenbHOCTb, TPYA0JIO0HE, YyBCTBO OTBETCTBEHHOCTH.

Memanpeomemnvle pezynomamol

® yMEHHE IPHHHMATh H COXPaHATH LeNb H JIAHHPOBATh €¢
PpeaTH3aIHIO;

® YMEHHE KOHTPOJHPOBATh H ONEHHBATH CBOHM JCHCTBHA., BHOCHTE
COOTBETCTBYIOLIME KOPPEKTHBEI B HX BhIMOTHEHHE.

MHKPOKOHTpOJ/LIEpa |

[lepeyeHs copeBHOBaHHIA,
B KOTOphIX 00yyaromiecs

QecruBans  «Pobodect-2021»; Copesnosanns Mkap
CopesHoBanus Hkaprexso; ®ectusans «PoGoapr»: It-fest

—mpodu; |

CMOT'YT NPHHATH YYacTHE

IlepeueHs OCHOBHOTO Hoyt6yk, konctpyktrop «Marpemka Z», MoHOGIOUHOE
obopynopanus, HHTEPaKTHBHOE YCTPOHCTBO, HANOJIbHAS MOOH/TbHAA CTOHKA A
HeoOxomMoro s HHTEPAKTHBHBIX IOCOK HJIH YHHBEPCATbHOE HACTEHHOE KPEILIEHHE,

OCBOEHHA IpOrpaMMbl

J0CKa MarHUTHO-MapKepHas HACTEHHAN, (PIIHITIAPT MATHHTHO-
MapKepHblii Ha TpeHore, ceTenoil pubTp. ConmyreTByIomume
nporpaMMHoe obecneueHne.

[Ipenmyniectsa JaHHOM
nporpaMmsl (OTJIMYMA OT
Apyrux noiobHEIX Kypcos)

[lporpamMma nJIOTHO CBS3AHA € MACCOBRIMH MEPOTIPHATHSMH B
HAaYYHO-TEXHHYECKOI cepe s JeTell (TYpHHpAMH, COCTRIAHHIMH,
KOH(EPEHLMAMH), UTO TO3BONSIET, HE BRIXOJAA 33 PAMKH YueGHOIO
nporecca, NPUHAMATE AKTHBHOE YYAcTHE B KOHKYPCAX pasiiH4HOTO
YPOBHS.




PAVIED L KOMIITEKC OCHOBHBIX XAPAKTEPHCTHE HTPOTPAMMBI

L1 Hoscmmreannan wmimmcexa

R wactosmee  mpema  mee  Gonsmyro  akryansmocts pocTpefiorannocTs
Ill‘Hl‘l-\I“(‘]mn] TAKME  MANPARJICHMA, KAK pﬂﬁthHCXIIHKﬂ. ||nrbpnnhlc IEXHONOMHE W
nporpammuponanie.  ConpeMennas  NPOMBMILIENHOCTL  BCe  AKTHBHEE  BHejpAeT W
NCHOMRIYET ARTOMATIIANMIO PAVIHYHBIX (IPOIECCOR, B TOM YHCIE ¢ MOMOIIBIO pofoTos,
Covamme pobota HeroMoxno 6e3 nporpaMMHpOBARIS  MRKPOKOITPOIIEPA. KOTOP&I
ll‘:!k"l"‘k‘\‘!\ll SRIACTCS €10 «MOroOM», B CRA ¢ YTHM BAKHO JIARATE YHAHMA 10 OCHOBHEIM
SALKAM NPOTPAMMMPOBANNHS MHKPOKOHTPOLIEPOB M CrocofaM peaimiatiny pavinamsix
Yipanagionmy npotieccon. B ytoM miane ofmuM W3 pernennii anietcs  wiytenme
OCHORHKIX ipunimnon pabotst mukpokontpomiepa Arduino. Ha panusit mosment Arduino

OIMH - W1 caMBIx  yao0HeIX  cnocoGor  nporpaMMHpoBalHA  ycTpoitcTe  Ha

MUKpOKOHTpoAIepax. OGyuatoimecs noayualor BoIMOKHOCTs paboThl B npoctoli cpeae
paspabotkn w waGop Gatorwix GubGiwotek. ynpomaloumx focTyn K nepudepnn
MIKPOKOHTpOAIEpA.

Jlonommrensnay obmeobpasoparensnas obiepalnunaionias nporpamma «OcHOBLI
nporpaMMuporanig konrpoiepa Arduino» oTHOCHTCH K TEXHHYECKOH HANIPABIEHHOCTH.

Io crenenn ocnoenns nporpamma nmeer 6a30nbiii YpOBEHb.

Mo dopme oprammaiin cojepkanns W NMpolecca MeJarornyeckoil JeATebHOCTH
NPOTPAMMA ARISETCH HHTETPHPOBAHHOI M CTPOMTCH HA OCHOBE JIEATENBHOCTHOrO NOAX01a
B 00yucHun.

[lporpamma paspaGotasa B COOTBETCTBHH CO CACAYIOUIMMH HOPMATHBHBLIMH
AOKYMCHTAMH. KOTOpBIC PEryjJMpyloT JeATe/NbHOCTh Mejarora JOMOJHHTEIBHOTO
obpaszoBanus:

I. @enepanbubii 3akoH ot 29 gekabps 2012 r. Ne 273-03 «O6 ofpazosamuu B
Poccuiickoii ®eaepatnmy (¢ mocaeAyIOMHMH H3MEHEHHAMH);

2. Konuenumus passutis JomojiHHTeNbHOro obpasoBamusa aeteil /Pacropsxenuem
[Ipasurensctpa Poceniickoit ®epepauun ot 31 mapra 2022 r.Ne 678-p/;

3. Tlopaaok OpraHM3alHH H OCYIIECTBIEHHS 00pa3oBaTebHON EATETLHOCTH MO
JIONONHMTENBHBIM  obmeobpazoparensubiM — mporpammam  /Tlpukas  Mus.
Ipoceemenns P® ot 09.11.2018 r. Ne 19/; )

4. MetoauyecKHe  peKOMEHZALMH MO  MPOEKTHPOBAHHIO  JOMOTHHTETbHBIX
00LIepa3BHBAIOLIMX MPOrpaMM (BKJIIOYas pa3HOYPOBHEBbIe mporpammsl) / [Trucemo
Munobprayxu P® ot 18.11.2015 r. Ne 09-3242/;

5. TluceMo MunucTepctBa oOpazoBanus W Haykd P® or 25.07.2016 Ne 09-
1790
«PexoMEHIAlMH MO COBEPLICHCTBOBAHHIO JOMONHHTENBHBIX 0Opa3OBaTENBHBIX
NporpaMM,  CO3JAHHMIO  JCTCKMX  TEXHONApKOB, LEHTPOB  MOJIQAEXKHOIO
HHHOBALHOHHOTO TBOPYECTBA H BHEAPCHHIO HHLIX (OPM MOATOTOBKH AeTei H
MOJIOZIEKH I10 IIPOrpaMMaM HH)KEHEPHOH HapaBIeHHOCTHY,

6. Ilocranornenue ['naBHOro rocyjapcTBEHHOrO CAHHTApHOIrO Bpaya
Poccuiickoit ®enepaunn ot 28.09.2020 Ne 28 «O0 yTBepHIEHHH CAHHTAPHBIX
npasun CIT 2.4, 3648-20 "CanurtapHOo-3nuaeMHONIOrHYecKHe TpeGOBaHHS K
OpraHu3alusaM BOCNHTaHHA M OOyYeHHsS, OTABIXA H O3JOPOBICHHS JCTeH H
MOJIOJICHKHY;

7. TlpakrHyeckue peKOMEHJALMH © peann3alii o0pa3sOBATENBHEIX NPOrpaMM ¢
HCIIONB30BAHHEM JIMCTAHIHOHHBIX TeXHoNorui /TIncemo Mun. [pocsemenus or 16
Hos6ps



AKTYAALROCTE  nporpavmbl. Omolf my KIIOUCeRLIX npobnem » Poccun snngercs
petocTatounag  obeCeuenocTs  WIDKCHEPHBIMI - KAAPAMKH B YCIIOBHAX  CYNIECTBYIONICTO
ACMOTPAGHIECKOIO CHAMA, A TAKKE HHIKOTO CTATYCA MHACHEPHOTO obpatoparma npu seibope
Gyaymeit  npodecenn  awnyckrnkampn  mkon. Ceifvac B JI0N0AHHTEILHOM obpatopanmnm
HEOGXOAMMO  AKTHRIO  HAYHHATH  TTONYAPIHPORATH npoheccmio  wmmenepa. Jleram  HymHbI
ofpat aAna noapaskanng r obnactm WHAREHEPHOoit JICATEIBHOCTH. Janarua MukpotekTpornkoit
nowongt obyuatonmmea nonpoGonars ceba B kavecTne HHKEHEPA. AKTYaNBHOCTE PO PAMMEI
t‘(ﬁ\“'lﬂll."ll‘llﬂ CORPEMCHHBIMI YMEHWAMMH ¢ HARBIKAMH, KOTOpPBIC MOay4alor nﬁy‘:amumecu B
NPOIECCE OCROCHIA TIPOTPAMMBL. KOTOPBIE OHK CMOTYT NMPUMEHNTE NpH y'ueﬁe H B nonceaHeBHoi
MHINN

OOGyuascl MO NPOTrpaMMe, JIETH HAUHHAIOT YYBCTBOBATL TBOPUCCKHH MyTh OT
ANy 10 68 NPAKTHYCCKOl  pealaling, 1.6, MOFYT Ha [pakTke [poiTH  Bech
npomaoacTRennKit M. B nporpaMme  miywaiores  ocHOBBI  paboThi  TEXHHKH H
MUKPOYICKTPONHKN, WLTIOCTPHPYETCS PUMEHEHHE MHKPOKOHTpO/UiepoB B Geity W Ha
npowsrosctre.  llporpaMMa  Hanpaniena  Ha  fipodheccHOHATBHYIO  OpHEHTALNIO
obyaaommxes » cepe HIKEHEPHO-TEXHONOTHIECKHX CIIEHHATLHOCTEH.

HMeparormueckan  nejaecoobpaspoers, Obyuenne  KOHCTpyMpoOBaHHio  H
NPOTPAMMHPOBAHMIO ¢ HOMONIBIO  MHKpokoHTposiepa  Arduino  mpegoctasiset
ofyualomuMes BOIMOKHOCT TproGpeTaTh BaKHbIC 3HAHHA, YMEHHA H HABLIKK B rpoliecce
COVTANMA, TIPOIPAMMHPOBAHIS 1 TeCTHPOBaHHA pobOTOB!
®  PAIBHTHC KOMICTCHTHOCTH B MHKPOYICKTPOHHKE, CXEMOTEXHHKE, IEKTPOTEXHHKE,

*  WIYUCHHE OCHOB MPOrpaMMupoBatiie Ha sibike C-+H+;
pacmmpenie KOMMYHHKaTHBHBIX CBA3CH;
e nonyaspusanus npodeccH HHKeHepa H AocTHKeHHIt B 061acTH podOTOTEXHHKH.

[IpoeKTHAs JIeATeNBHOCTh MO MporpamMMe siBisieTcA ocHopHoil. Obyuaroimecs. B
mponecce  M3YUEHHS MHKPOYJIEKTPOHHKH M KoHTpouiepa Arduino, co3gamyt mox
PYKOBOJCTBOM M€Jarora HWHAMBHIYyalbHBE WIH TpynmnoBsle mnpoexkTel. Pabota Hazx
NMPOEKTAMH pa3BHBaeT Yy OOy4alolMXCs JIOTHYECKOE, AHAIMTHYECKOE MBIILICHHE,
TBOpYeckoe BOOOpaXeHHEe H yMeHHe paboTaTh CaMOCTOATEJNBHO H B KoMaHge. JTH
KauyecTBa HeoOXOHMBI B COBPEMEHHOM MHpE KaXXIOMY YeJIOBEKY.

OTanunTenbHOl 0cO0EHHOCTHIO [JaHHOH MPOrpaMMbl fABIAETCA TO, 4I0 B
MporpamMMe 3al0KeHa I[POEKTHO-HCCIeNOBaTeNbCKasd MAEATENbHOCT O00YYalomMXca ¢
coOmonenneM BceX 0a30BBIX LMKJIOB MPOEKTA: OT IUIAHHPOBAHHA [CATEIBHOCTH [0
Npe3eHTalHH H oOCy)xaeHUs e¢ pe3ynbTaToB. IIpOEKTEI 3aCUHTHIBAIOTCA Kak HTOrOBBIE
pabotel mo kypcy oOydenus. OHH MoryT OBITh KaK HHAMBHAYaTbHBEIMH, TaKk H
rpynnoBeIMH. MiToroeeie paboThl 06s3aTeNBHO IPE3EHTYIOTCS
— 3TO JaeT BO3MOXXHOCTh PeOEHKY YBH/ETh 3HAYHMOCTh CBOEH NEATEIBHOCTH H MOIYYHTH
OLEHKY paboThl KaK CO CTOPOHBI CBEPCTHHKOB, TaK H CO CTOPOHBI B3POCIBIX (M€JAroros,
pomuTenei | ap.). Ha 3amuTy NpoeKTOB NMPHIIAAIOTCS 3KCHEPTH H3 PealbHOrO CEKTOpa
KOHOMHKH.

ApecaT nOporpaMMbl — LIKOJIBHHKH, HHTEpecylolHecs POOOTOTEXHHKOM,
INMEKTPOTEXHHKOM, HMerolHe 0a30BEIe 3HAHUS 10 HH(OPMATHKE, MaTEMATHKE, QH3HKE.

Bozpacrt o0y4aomuxcsi, y4acTBYIOIIHX B pealH3allid JAHHOH MPOrpaMMbl — J€TH
¥ MIOIPOCTKH B Bo3pacte 12-13 ner.

®opma o0y4eHHS — OYHad, C BO3MOXXHOCTBIO NPHMEHEHHS JHCTAHLHOHHBIX

TEXHOJIOTHIA.

Cpok peanmsamui H 00beM [pOrpaMMbl  ONpEeNseTcs  CONCPKAHHEM
nporpamms! i coctasiser 1 rox (108 axanemuueckux 4acos).

Pesknam 3aHATHI 3 aKkaJeMHYECKHX Yaca B HEJEMO (aKaJeMHYecKHH dyac — 45
MuH.). Uepes kax/pie 45 MHHYT 3aHATHS cefyeT |5-MUHYTHBIH NepepsIB.

Konuuecteo ofyuatomuxcs B rpynne 10 wemosek. ['pynmel Moryr ObITh

pa3HOBO3pACTHBIE.



1.2 Hlean i anias i npor pammg

Hleano nporpaMMet spascTes painnTne TROPUECKOTO W HIKEHEPHOT0 MBIIUICHNA,
dopmuporanie  npodecenonmIbioil  MOTHRAIIMK B TIpOLECCe  KONCTPYHPORAHNA W
NPOTPAMMUPORAINIA  YITPARASCMBIX  VICKTPOHHKIX  yeTpoicrn Ha 6Gase muraucnTensnoi
nnardgopmi Arduino,

Tanaun:
Qoywarongne,
& npania Texnmkn GezonacHoctn npu pabote ¢ VICKTPORRLIMK YCTpoiicTBaMK,
® AT TCPROMAYMATENKIC THANHA 110 OCHOBHBIM 3AKOHAM WICKTPHYCCTRA U
OMAKOMHTEOOYHAIOIIMXCH € OCHORAMM WICKTPOTEXHHKH,
®  HAYUHTE OCHORAM NPOT PAMMHPOBAIHA MUKpPOKONTposuiepa Arduino na sipike
C44
*  chopMHPORATE HABKIKKH TTPOCKTHOM JICHATENBLHOCTH.
Paseuearomue:
® PAIBKTE HHTEPEC K HAYUHO-TCXHHUCCKOMY THOPYCCTRY,
®  PAIBURATE JIOTHYCCKOE W IpocTpancTsennoe poobpaxenne;
*  PAINTL Y 00yHAONMXCH HIKEHEPHOE MEITIICHHE,
®  PAIBMBATL HARLIKN AHASIH3A W OLICHKH TToTyHaemMoli undopmatn.
Bocnumamenvnuie:
®  BOCHHTATH UEHHOCTHO-JIMYHOCTHBLIC KavecTsa: Tpynomobue,
OTBCTCTBEHHOCTDL,AKKYPATHOCTD.
®  BOCHUTBIBATHL HABBLIKH COTPY/AHMYECTBA: paboTa B KOUICKTHBE, B KOMAH/IE;
® BOCHHTHLIBATH HABBIKH CAMOOpraHH3allHuH.

1.3 Kanennapusiii yuebubiit rpagmx

lon Komuyectso | Mecto 00yuenus Bceero Pexum 3anaTuii é
o0y4enus yuyeOHbIX y4eOHBbIX ;
4acoB i (1)1 |

1 ron 108 MKOVY COII 36 3 akajleMHYECKHX Yaca B r
Nel2 c.Typkcan HeJemo: / akaJeMHYeCKHH |

yac -45 MunyT/ g

I

1.4 YueOHEBIH ni1an

Ne n/m | Ha3panue Mozyis, TEMBI Yacel Dopmel i
Beero Teopust | [IpakTika | aTTECTALHH KOHTPOA |
1 BRenenue B 1 1 5 5
o0pa3oBarenbHyIo Bxoauoii: '
nporpamMmy «OcHOBBI Cobecenopanne
NpPOrpaMMHpPOBAHHSA I‘
KoHTponepa Arduino» J
2 Moayan 1 OcHoBb1 30 13 17 1
MHKP03JIeKTPOHHKH i
2.1 |Tema 1. 3nHakoMcTBO ¢ 4 2 2 Texymmuii: pemenne
NIEKTPOTEXHHUKOM 3a/1a4.
2.2 | Tema 2. [IlpuHnmnuaisHas 4 2 2 Texyumii: onpoc
cxema |




D0 [ Tema 3 Conpemenmnie 1 I ) Terymumhi;
TEXHOAOTHI W HEPCHeK TG npakcTuieckas paliora,
WX PRI T JIAT O HHeCKoe
nabmoenne
2A4 | Tema A4 Amopwim w I8 " 10 Terymmi:
poboToTexmmre npakiuieckas palicra,
peienne a1 m
Terymmi:
! Fpockrmag pabora 15 5 10 npaxTHtieckas pabora, }
Hnejarorpyecroe |
Hafy e nme r
1 FTpomMency roumas arrecianms 2 2 Hpomexyroummih: ‘
: AT NPOCKTOR [
3 Moy 2. A} 9 29 }
Ocnonue npuimnL ‘
PO PAMMIPORANNY !
MUKPOKOITPOJLICpOR i
Arduino !
AN Fema 1. Hindponnie nopim 5 I 4 Texymmi: a
Arduino npakTuieckas pabora, |
pemenue sajam |
5.2 | Tema 2. Jlarunkn Arduino 12 3 9 Terymmh:
npakTuyeckad pabora.
s ) _ ki i SR
5.3 | Tema 3. llpeoGpazosanue n 12 3 9 Texyumi: ‘
obpaGotka  curmason  n npakTuyeckas pabota,
| Arduino [ | peICHHUE 3/ J‘
5.4 | Tema 4. Maccus u onepaiuu 9 2 4 Texyumi: l
HaJl HHM fnpakTHyeckad pabora, |
pelLICHHE 3a/1a44 '
6 IIpoexTnas pabora 20 5 15 Texyummnii:
npakTuyeckas pabota, |
Tne/laroryyeckoe
Habmosienne |
7 Hrorosas artecranus 2 - 2 Wrtoroestii:  3ammra
npoeKTa |
Hroro: 108 33 75 |

1.5 Coaep:xanue nporpaMmel

Beenenne B obpaszoparesbHyio nporpamMMy «OcHOBBLI NpPOrpaMMHPOBAHHA
KoHTposepa Arduino»

Teopemuueckas wacmb: TexHuka 0e30mMacHOCTH NpH paboTe B KOMIBIOTEPHOM
kabunere. DOpMBI OpraHu3aluy M NpoBeacHuA 3aHaThil. O3HaKoMIeHHe 00ydalomuxcs ¢
cozjepkanueM Hu3ydaemoro npeamera. HaneneHHocTs o6ydaromuxcs Ha KOHKPETHbIH
pe3ybTaT IPOEKTa,CO3AaHHEIM HMH KaK Pe3y/IbTaT HX CaMOCTOATEILHOMN M03HABATE/ILHOM,
HCCIIE/IOBATENBCKOM, TBOPYECKO#H eATENLHOCTH. 3HAKOMCTBO ¢ 00yHaIOHMHCS.

Mopayas 1. OcHOBEI MUKPOYJIEKTPOHHKH

Tema 1. 3HaKOMCTBO € IEKTPOTEXHHKOM
Teopemuueckas 4acmy: OCHOBHbLIC MOHATHS JICKTPOTEXHHKH: HANpsKeHHE, TOK,

conporupsienne. Epunuupl uamepenus. 3akon Oma, 3akon Kupxroda. INapannensuoe
nociesoparensioe  coeauHenne. CpoiicTBO M NMPUMEHEHHE  PACHPOCTPAHEHHBIX



VICKTPOTEXHAYCCKNX VIEMCHTOR Vl‘llﬂ!“ll»lt‘ I[\illlll[‘k.‘t'l\'lh.‘
VICKTPHYCCKIXCXeMax

oboinavenns  na

Hpaxmuseckan vacmn. peinenne 1aian wa nenonsonanne GopMyn 3akonon.

Tewa 2 Hpnnumnmaasunan exeman

Feopemuvecxas vacmn. nonstue o6 VIEKTPHUCCKON HENW W e¢ pHHIHIHATLHOI
CNCMC. THAKOMCTRO ¢ IeHCTRNEM  PAVIHYHKIX  VIEMEHTOR  1erH (pemctop, amon.
Tparmmcrop, kowencarop). OGowmauenme yemenron. PaGora MYJITHMETpA,

Hpaxmuveckas vacms:  covianne CHPAROYHHKA € YCIORHKIMK  Fpadueckmmu
COOTHANCHRAME VICMEHTOR, WIMEPCHHE HATIPSKCHUA H CHITBE TOKA B HETTH.

Tema X Conpemennnie rexmonornm n HEPCNEKTHBLI HX PAIBHTHA

Feopemuvecxas vacme: MHKPOKOHTPOUIEPKL, HH(PPOBBIE JIATUHKN, CEHCOPHbIE CeTH
BOIMOKHOCTH MEXAHIIAIN W ABTOMATHIAMMN JACHTENLHOCTH. Komnsiotepsi, serpoennsie
B pazmansie npuboput. PoGot. Ommune poGora ot Konctpykropa. Ilporpammuoe u
HEMoCpeacTaennoe  yipanienne  pobotuinposantoii  miatdopmoii. DynkiumonanLHoe
pazooOpasne poGoron, Mukpokontposnep Arduino, cpena nporpammuponanus Arduino
IDE:yerpoitcrso nporpammst, CTPYKTYpPa 1porpaMmui.

lIpaxmuvecxkas  vacme:  cpanHUTEIBHBIE  anain3 MPABOBOTO  HCHOL3OBAHUA
nporpamMmHoro - obecrieuenns ma  npumepe 10 npHMEHseMoro B obpazosatensHoil
poboToTexnuke. noakmouenue Arduino x [1K. yCTaHoBKa Jipaisepos juis maatel Arduino.
Yrenne u cOopka eKTpHUCCKOl cXxeMbl: «Masioky.

Tema 4. Anropu™ B poGorToTexnnie

Teopemuyeckas wacmo: BHIBI QITOPHTMOB: JIHHEHHBIC, PAIBETRAAIOMIHECH W
unkmyeckue. [lnata Arduino: yerpoiictso u NpOrpaMMHpOBaHHE MHKPOMpOLEccopa Ha
s3bike C++. VerpoiicTBo nbesomanyuarenedi, HasnaueHme npoueaypsl void setup u void
loop. a Taroxe cBoiicTBO dynkumH tone () B A3bIKe C++. AHAIOrOBbIE BBIXOABI Arduino. dem
OTIHYaeTcs UHQPOBON CHTHAN OT AHANOrOBOTO CHTHAA. Pa3nooOpasue BugoB
nepeMeHHBIX — int, float, char, string.

ITpakmuueckan wacmy: xoHCTpYKTOp «Marpemka». Cpena Arduino IDE. C6opka
[IpOrpaMM H3 NAa3IOB-KOMaHJA, 10 NPEMLTONKEHHOH 3alHCH KOMAaH.. Penaktupopanme
nmporpammel.  [Tporpammupopanue muHeiinoro anroput™a. CocTaBieHHE NPOrpaMMeL.
COACpamie onepartop BeTBieHHs. CoCTaBIeHHE NPOrPaMMBL, CONEPIKALIHE oneparop
makn1a.  CocTaBneHHE MNpOrpaMMBl,  CIOKHOM CTPYKTYpEI, CO3JlaHHE CIIPaBOYHHKa
«OCHOBHBIE ~ KOMaHIbl ~ HPOrpAMMHPOBAHHSN: YCNIOBHBIE  0003Ha4eHHE, OCHOBBI
nporpaMmHpoBanns. COopka CXeMBEI ¢ MMralommMm ceetommozoM Ha  Arduino.
NbE30H3TyYaTeNneM, (oTopesncTopom, HNOTEHLIHOMETPOM, MpOrpaMMHpPOBaHHE
MHKpOIIpONECCcopa, HAaHCaHHEe MPOTPaMMBEI MHTaHHS BCTPOSHHBIM CBETOAHOIOM. PadoTa
Haj 3KCnepuMeHTaMH «Mas4ok», « CBETHIILHHKY, «TepMeHBOKCY.

IIpoexTHas pabora
Teopemuyeckan wacmv: BBEIEHHE B NPOEKTHYIO NEATENBHOCTh. OCHOBEI
NPOEKTHOHAEATENEHOCTH. [ToHATHE Mozienn o6hekTa, mpoLecca, SBIEHHS. ITocTpoenue
MOJIEJTH: NOCTaHOBKA

3ajla9¥, ONPEJC/ICHHE HCXOAHBIX JAHHBIX H PE3y/ILTATOB, YCTAHOBICHHE COOTHOIICHHIL,
CBA3BIBAIOIUMX HCXOMHLIC NaHHBIE H pe3yisTarhl. [IpoBepka aneKBaTHOCTH MOCTPOSHHOI
mofem. [lonaTne o kommbioTepHOM OdKcrephMenTe. OCHOBHEIE BHIEI CBEPTHIBAHHS
HH(OPMALKH: BLIIENIEHHE KIOUEBBIX CIIOB, AHHOTHPOBAHKE, pe(hepHpPOBAHHE. TpeGoranus
K NMpoekTHOH paboTe: HH(OPMATHBHOCTB, BBHICOKAS CMBICTIOBAS EMKOCTb. JAKOHHYHOCTS.
HETKOCTh (JOPMYIHPOBOK, COOTBETCTBHE S3bIKA M CTHJIA BBIIONHEHHOH PaGOTH S3BIKY M
CTHMO Hay4HOH smteparypsl. [Ipoexrnpoanue paGoTel. CoUHATBHOE MPOEKTHPOBAHHE
KOJIOTHYECKOH W Hay4HOH HANpAaBJCHHOCTH, MNPENIOKEHHE BO3MOXHBIX BAPHAHTOB
pearuiauyuy  npoekroB. Koucynbranum oxcneproB. [loaroroBka K KOHKypeam M
COPEBHOBAHUAM.

llpakmuueckan wacmob. CTPYKTYpHpPOBaHHE, OTOOP HMEIONHXCH MATEPHANOB



HPOCKTHOI 1 necsenonatensekoit paboter. Camoctostensnas paboTta Hajl POEKTOM.
IpoMexyrounas arrecranms
Hpakmuveckas wacmn. 3aHTa NPOCKTA, CMOTP-KOHKYPC FOTOBBIX MIPOEKTOB.

Moayan 2. Ocnonusie npUBIMIGE TPorPAMMHUPOBARKS MEKPOKOHTPOJLIEPOB
Arduino
Tema 1. Hndponsie noprer Arduino
Teopemuveckas wacmn:  oneparopst il else n swike CHE Ananorossie
BBEIXOJIBL ©
«mpoTHO-NMIyALeHoit Moyssiimeiiy na tiate Arduino. Tlpumenenue Gunonapupix
Tpansucropon. Yerpoiterso u nojuwnouenne csetononoii mranst. Ludpossie noprer na
nnare Arduino 0-13.
Hpaxmuveckas wacmn: nposeaenne sxenepumenton «llymscapy, «beryumit oronexs.
Tema 2. larankn Arduino.

Teopemuveckas wacmn: NOMINIOUCHHE JIATYHKA K AHAIOTOBOMY nopTy Ha Arduino.
[Ipunwn paGotst 1 yerpoiictno TaktoBoii kuonku. OTiHIHTEsBHBIE 0COGEHHOCTH MOTOpPa
1 CePBONPHBOJIA.

Hpaxkmuveckan yacms: 1pose/icHue IKCIIEPUMEHTOB: «lInanunon,

«Mukeep»,
«Knonounsie kosGom».

Tema 3. IIpeoGpazopanne u 06paborka curnanos B Arduino

Teopemuueckas yacmo: nHpoBas HHTErpaibHas MUKpOCXeMa. MexkHHTErpanbHas
MHKpocxeMa. Ynpasiienne mukpocxeMol. Komanas: Serial.begin u Serial.print B a3bike
nporpammuipoBanus C++. Tlogkmouenne cermentHoro WHamkatopa k miare Arduino.
Ipunumn paGoTe! H YCTPOICTBO CABUTOBOIO PEFUCTPA M TEPMUCTOPA.

lIpaxmuueckana uwacme: TpoBeJcHUE skcnepuMenToB: «CekyHaomep», «CueTduk
HaXXaTHi»,

«Tepmometpy, «ITanTorpady.

Tema 4. MaccuB 1 onepanun Hax HAM

Teopemuuecxasn wacme: Vicnons3oBanne MaccHBa B POrpaMMHpOBaHHH. PazmHune
MacCHBa B 3aBMCHMOCTH OT THNA XPaHHMBIX JaHHBIX. CriocoObl 0OpylIeHHS K MAaccHBY.
INoagxmoueHue CTOpoHHEH OGHOTHOTEKH.

IIpaxmuueckas  vacme: IpOBEJICHHE 9KCIIEPHMEHTOB: «IlepersruBanue

KaHara»,
«Knasuarypa». Yrenme u cOGOpka CXeM, IPOrpaMMHpPOBAHHE MHKPOKOHTpOJLIEpA.
JlomOTHEeHAECIPABOYHAKOB: YCIIOBHBIE 0G03HAYEHHS, OCHOBBI TPOrPaMMHPOBAHHSL.

IIpoexTHan pabora
Teopemuueckas wacmp: ONpeIeNeHHE AKTYATLHOCTH IPOEKTOR, OCTAHOBKA NENeH
H 3a71ay.

Ilpaxmuieckas uacme: cosfanue pofoTa N0 MEAHBHAYAIHHOMY 3aMBICIY Ha
OCHOBe mpoHneHHoro Mmarepuana. Cosganme pabodell TIpynnbl, NpOEeKTHPOBAHHE,
TECTHPOBAHHE, OTJIAJIKa, 3aITyCK IPOEKTA, MOJArOTOBKA K KOHKYPCaM H COPEBHOBAHHSAM.

HTorosas arrecranus
Ipaxmuueckas wacme: 3amUTa NPOEKTOB

1.6. ILnannpyembie pe3yabTaThl
3HaTh:

B npouecce 3anaTuit mo nporpaMme k okoHYaHMIO yueGHOro roza oGyuwarommecs Oyayt

NpaBu/a MOBEACHHUS MPH paboTe ¢ IIEKTPHYECTBOM;
TIOHATHSA EKTPHYECKAs LeMNb, OCHOBHEIC 3aKOHEI JICKTPHYECTBA;
NPUHUKMN pabOoTH H HA3HAYEHHUE YIEKTPHYECKHX ICMEHTOB;



" OCHOBBI HIPOTPAMMHPOBAHNS MHKPOKOHTPOJUIEPOB Ha si3bike C++:
" METOJIBI TPOCKTHOM JACATCILHOCTH.

YMern:
B nponecce sanstuit no nporpamme k okonuanuio yueGHoro roja obyuatommecs 6ynyt
" UMTATH NPHRIMITHAILHBIC CXEMBI M cODUPATH HX,
HCIMOJIL30RaTL MICKTPRYCCKHC WICMCHTEI, MOJIYITH,
" nporpammuponath MUKpokontposuiep Arduino na sasike CH+,
" COIaBATL MHHH-TIPOCK T HA OCHORE HOJYYCHHBIX 3HAHHA,
o wroram OCBOCHNS NPOrpaMMBl, K OKOHYAHHIO  yueBHoro roja,
obyvatommites npuoGperer:
*  Memanpeoxemnvie pesyismanis:
®  PA3BHTHC MHTEpECa K HAYYHO-TCXHHYECCKOMY TBOPUECTBY:
PA3BHTHE JIOFHYECKOTO H IIPOCTPAHCTBEHHOIO BOOOpaKeH s,
*  Pa3BHTHEC HHIKCHEPHOT'O MBILILICHHSI;
*  chopMHpyeTcs MOTHBALMS K IIPO(ECCHOHANEHOMY camoonpeeneHuio;
"  PA3BHTHE HABLIKOB COTPYAHHYECTBA: pabOTHI B KOJLIEKTHBE, KOMAH/IE;
" Pa3BHTHE HABLIKOB aHAIN3A U OLIEHKH HH(POPMALIHH.
e Jluynocmnuie:
* BOCHHTAeTCs TPYLOOOHE. OTBETCTBEHHOCTH;
* BOCmHTaeTcs 6epekHoe OTHOIIEHHE K TEXHHKE;
*  BOCIIHTACTCs CAMOCTOATENBHOCTD, HHUIIHATHBHOCTH;
" BOCIHTAETCS YB@KHMTEIbHOC OTHOIICHHE K CBEPCTHHKAM H B3POCIBIM, K
dYKOMYTPYAY;
* (opMHpOBaHHE HABBIKOB CAMOOPraHH3AIHH.

2.1 CnHcok JuTepaTyphl

CnHcoK JIHTepaTyphl AJIs Mearora:

1. OcHOBBI MpOrpaMMHpPOBAHHSA MHUKPOKOHTPOJLIEPOB: YueGHO-MeToaHYecKkoe mocobue K
oOpasoBaTeNlbHOMYy HaGOpy IO MHKDO3JIEKTPOHHKE «AMMEpKa»: 0Opa3oBaTelbHIH
poboToTexHHYECKHH MOZYIb (6a30BEli ypoBeHs): 12-15 ner/ApreM baunnnn, Bacumuit
[lankpatoB, Buktop HakopsikoB, mox pemakmuein Cepres Kocauenko — M.
H3parenscTBO
«3K3aMeH», 2017. — 184 c.

CrnHcok THTEpaTyphI As 00y4al0mUXC:

1. OcCHOBBHI IPOrpaMMHPOBAHHS MHKPOKOHTPOJIIEPOB: Y4eHHO-METOAMYECKOE MOCOOHE K
obpazoBarenbHOMY Habopy IO MHKPO3JNEKTPOHHKE «AMIEpKa»: 0OpasoBaTelbHbIH
poboToTrexHHYeCKHH MOynh (6a30BEIH ypoReHb): 12-15 net/Aprem baunaun, Bacunmii
ITankpatoB, Bumkrop Hakopskor, mox penmakuued Cepres Kocauerko — M.
HzpatenscTBO
«3K3ameny, 2017. — 184 c.

2. Cxewmsl cbopku Mozeneii B popmare PDF-¢aiinos.

DJIeKTPOHHEIE pecypchl:

. pobortexuuxal 8.pd

http://wiki.amperka.ru/

3ameTku ApaynHmuka - YouTube

AmperkaRu - YouTube
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