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IosicHUTEILHAA 3aIIMCKA

PaGouass nmporpamma  gomosiHMTENbHOrO  oOpazoBanHus "lIporpammupoBaHMe  MUKPOKOHTposuiepoB  Arduino.
PoGototexnuka" cocrtaBieHa ¢ yuéroM TpebOoBanuii DI'OC wu sBusgercss mTporpaMMod  OOIIEMHTEIICKTyalbHON
HaIpaBJICHHOCTH.

PaGouas mporpamma cocrtaBiena Ha ocHoBe nporpamwmbl J[.I'. Komocos

«Pobotorexnuka Ha miuatdpopme Arduinoy, (Mubopmatuka. IlpumepHbie paboune HporpaMMmbl KypCOB BHEYPOUYHOM
NeATeNbHOCTU. 5-6, 7-9 kiacchl: yueOHo — meroandeckoe nocodue /Ilox pen. JI. JI. Bocosoii. - M.: BUHOM. JlabopaTopust
sHanu#, 2020. - 136 c¢.) u kaurK "PyKOBOJCTBO MOJB30BaTENs K HAOOpy "YMHBIN OM" JUIsl SKCTIEPUMEHTOB ¢ KOHPOJIJIEPOM
Arduino” -CII6.: BXB-IletepOypr, 2017 - 48 c.: u.

[Iporpamma BHeypouHO# aesTenbHOCTH "[IporpaMmmMupoBaHne MHKPOKOHTpoJuiepoB Arduino. Pobororexnuka'
MO3BOJIIET OOBEAMHUTH KOHCTPYMPOBAHHUE W MPOrPAMMHUPOBAHHME B OJTHOM KypcCe€, YTO CIOCOOCTBYET HWHTEIPUPOBAHUIO
npernojaBaHus UHPOPMATUKH, MAaTeMaTUKU, (PU3MUKH, YePUECHHsI, ECTECTBEHHBIX HAYK C Pa3BUTHEM HH)KEHEPHOTO MBIIUICHHUS,
yepe3 TEeXHUYECKOE TBOPUECTBO, SIBISIETCS MPOTpaMMOM Kypca TEXHWYECKOH HAampaBIEHHOCTH. TeXHUYECKOe TBOPUYECTBO —
MOIIHBI HMHCTPYMEHT CHHTE3a 3HAHUW, 3aKJIAJbIBAIONIUN IPOYHBIE OCHOBBI CHCTEMHOTO MBIIUICHUA. TakuM o6pazom,
WH)XCHEPHOE TBOPYECTBO U JIaOOPAaTOPHBIE UCCIIEIOBAHUS — MHOTOTPaHHAs JESATEIbHOCTh, KOTOpas AOJDKHA CTaTh COCTaBHOU
Y4acThIO MMOBCEAHEBHOM )XKM3HU KAXKIOTO 00YYarOIIerocs..

JIIs  YCHEIIHOTO MPOBEACHHUS 3aHATHH MCIONB3YIOTCS pPa3sHOOOpa3Hble BHABI PaOOT: MIPOBBIC DJIEMEHTHI, HIPHIL,
JTUIAKTHYCCKUH W pa3fgaTOuYHbI MaTepuall, (PH3KYIbTMHUHYTKH, KPOCCBOPZBI, T'OJOBOJOMKH, IIPOCKTBI, HCCJICIOBAHMS,
IIPOrpaMMHUpPOBAaHKHE M MOJCIHpoBaHue B cpeae Tinkercad, 4TO IMO3BOJISET HMPOBOIAUTH 3aHATHS U BBIIOJHATH IHPOCKTHI B
JTUCTAHIIMOHHOU (opMme.

Hean:

® TOBBIIICHHE MOTUBALIMY K U3YUYECHHIO MTPEIMETOB €CTECTBEHHO- MaTeMaTH4eCcKoro 1ukia (pusuka, nHpopMmaTuka,
MaTeMaTHKa, TEXHOJIOTHS);

¢ 3HAKOMCTBO C OCHOBHBIMHU IIPpUHIOUIIAMHA MCXaHUKH, C OCHOBAMHUIIPOIPpaMMHUPOBAHU: B Fpa(l)H‘-IeCKOM H TCKCTOBOM



SI3bIKAX;
® [IOHMMAaHWE BAXXHOCTU MEKIPEIMETHBIX CBS3EH;

L4 (l)OpMI/IpOBaHI/Ie OECJIOCTHOI'O MUPOITIOHUMAHUA U COBPEMCHHOI'O HAYYHOI'OMUPOBO33PCHUAA.

3amxaumn:
® U3y4YeHUE MEPBOHAYAIBHBIX 3HAHUI 0 KOHCTPYKIIUU POOOTOTEXHUYECKUXYCTPOUCTB;
® 03HAKOMJICHHE C MpaBUIaMH 0e30MmacHO# paboThl C MHCTPYMEHTAMH;

® O3HAKOMIJICHHUEC C ITPOTPaMMHUPOBAHUCM p06OTOT€XHI/III€CKI/IX yCTPOfICTB;

(I)OpMI/IpOBaHI/IG O6III€HayLIHI)IX N TCXHOJIOTUYCCKUX HABBIKOBKOHCTPYHUPOBAHUA U IIPOCKTUPOBAHUSA,
® YMCHHC pa6OTaTI) B KOJIJICKTHUBCE, Bq)(beKTI/IBHO pacnpcaciiaThb O6H33HHOCTI/I;

® PAa3BUTHC HCI/IXO(l)I/ISI/IOJ'IOFI/I‘IGCKI/IX Ka4yCCTB O6yanOHII/IXC}I: ImHaMsTb, BHUMAaHUC, CITOCOOHOCTH JIOTHYECKHU MBICJINTD,
AHAJIM3UPOBATD.

® pa3BUBATb YMCHUS H3JIaraTb MBICIIM B YETKOM JIOTrHYEeCKOM MMOCJICAOBATCIIbHOCTH, OTCTAMBATH CBOIO TOYKY 3PCHHA,
AHAJIM3UPOBATbCUTYAIUIO 1 CAMOCTOATCIIBHO HAXOAUTh OTBCTHI HA BOIIPOCHI ITYTCM JIOTHYCCKHUX paCCY)K,HeHHﬁ.

Heab: oOydyeHne OCHOBaM POOOTOTEXHHKH, MPOrPaMMHPOBAHUSA, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH B Tpoliecce
KOHCTPYUPOBAHUS U MPOEKTUPOBAHUS.

[Iporpamma paccumtana Ha 2 roma. 3aHsaTus mpoBoasTcs 1 pa3 B Hemenmto mo 1 wacy, 34 4. B rox. IIporpammoii
MIPETyCMOTPEHO TIPOBe/IeHNE 26 MPaKTUUECKUX padoT.

O:xunaemple pe3yJbTaThbl:
JInmunocTtHbie YY ]|

® TOTOBHOCTBH K CAMOUJICHTU(UKAIINU B OKPY’KAIOIIEM MHUPE HA OCHOBE KPUTHYECKOTO aHalin3a nH(OopMaIu,
OTPAXKAIOLIEH pa3INYHbIE TOUKH 3PEHUSAHA CMBICI U [IEHHOCTH KU3HU;



® YMEHHME CO3/1aBaTh M MOJJAEPKUBATh WHAUBUIYAIbHYI0 WH(DOPMALMOHHYIO Cpely, OOecleunBaTh 3alllUuTy 3HAYUMOUN
uHpopMaMK M JIUYHYIO WHOOPMALMOHHYIO O€30MaCHOCTb, Pa3BUTHUE YYBCTBA JIMYHOM OTBETCTBEHHOCTH 3a Kadye€CTBO
OKpYy>Karoliei nH(POPMaIIMOHHOU CPeIbI;

e puoOpeTEeHne ONbITAa UCIIOJIB30BAHUS MH(DOPMALIMOHHBIX PECYPCOB OOIIECTBAN ANEKTPOHHBIX CPEJCTB CBSI3U B yUEOHOU
Y IPaKTUYECKOM NESTENBHOCTH;

¢ YMCHHC OCYHICCTBIIAATH COBMCCTHYIO I/IH(i)OpMaLII/IOHHYIO ACATCIIBHOCTb, B YAaCTHOCTU IIPHU BbIITIOJHCHHUHN y‘le6H]'::IX
IMPOCKTOB;

® JIOBBIINICHUC CBOCTO o6pa3013aTeJleor0 YPOBHA U YPOBHA I'OTOBHOCTU K IIPOIAOJIKCHUIO O6y‘ICHI/I$[ C HCIIOJIB30BAHHUCM
UKT.

MeTtanpeaMeTHbIe

Ho3nasamenvuvie Y/I/1

e Hauajo GOpMHUPOBAHUS HABBIKA MOMCKA HEOOXOIMMOM HH(OPMAIIUH IIISIBBITIOJIHEHHS YUY€OHBIX 3aJJaHU;
e cOop unpopmanmy;

e oOpaboTka undopmanuu (¢ nomowvto UKT),;

e aHanu3 nHGopMaNKy;

¢ nepenava nHpopmaiuu (yCTHBIM, TUCEMEHHBIM, IIU(GPOBBIM CIIOCO0AMHU);

® CaMOCTOSITENIHHO BBIIETSATH U (HOPMYTHUPOBATH TO3HABATEIBHYIO I1€JTb;

® ICIOJIB30BaTh O0IIME TPUEMBI PEIICHHUS 3a]1a4;

® KOHTPOJIMPOBATH M OIICHUBATH MPOIIECC U PE3YyIbTAT NEATEILHOCTH;

® MOJEINPOBAThH, T.€. BBIACIATH W OOOOIIEHHO (DMKCHUPOBATH TPYMIBI CYIMIECTBEHHBIX MPU3HAKOB OOBEKTOB C IEJBIO
peIIeHUsI KOHKPETHBIX 3a]1a4.

¢ [MOABCACHHUC IIOA ITOHATHUC HA OCHOBC PpAaCIIO3HABaAHUA O6’[)GKTOB, BBIACICHUACYIICCTBCHHBIX ITPHU3HAKOB,



® CHUHTE3, CPABHECHHUE;

KJ1accu(UKaus 1o 3a1aHHBIM KPUTEPUSIM;

® YCTAaHOBJICHUE aHAJIOTUU;

® IIOCTPOCHUE PACCYKICHUS.

Pezynamugnvie YY/|

® HAaBBIKM YMEHUS POPMYIUPOBATH U yIEP)KUBATh YUEOHYIO 3a/1a4y;

¢ peoOpa3oBHIBATH MPAKTUUECKYIO 33724y B TO3HABATEIBHYIO;

® CTaBHUTh HOBbIC YUEOHBIE 33]1a4l B COTPYJHUYECTBE C YUUTEIIEM;

® BBLIOMpPATh JIEUCTBUS B COOTBETCTBUU C IMOCTABJICHHOM 3a/1aueil U YCIOBUSIMU e€pean3aliui;
® yMEHME BBINOJIHATH YueOHbIEe JEHCTBUSI B YCTHON (opMe;

® JCII0JIB30BATh PEYb JIS PETYIIALUN CBOErO IEUCTBUA;

® CIMYaTh COCOO ACHCTBHUS U €r0 Pe3yJbTaT C 3aJIaHHBIM ATAJIOHOM C IIEJIbIO OOHAPYKEHUSI OTKJIOHEHMH M OTIWYHM OT
ATaJIOHA;

® AJICKBATHO BOCHPHUHUMATH NPEIIIOKECHUS YUYUTEJIEH, TOBAPHUIIECH, POAUTEIECH W APYTUX JIOAEH [0 HCIPABICHUIO
JOMYIIEHHBIX OITHUOOK;

® BBIJCIATH U (OPMYITUPOBATH TO, YTO Y>KE€ YCBOCHO U UTO €II1€ HY)KHO YCBOUTH,ONPEIEIATh KAYECTBO M YPOBHS YCBOCHUS;
Kommynuxamuenvie YY)/

B mponiecce 00yuenus getu yqarcsi:

e paboTaTh B rpyIIe, yYUTHIBATh MHEHUS TAPTHEPOB, OTIIMYHBIE OTCOOCTBEHHBIX;

® CTaBUTH BOMPOCHI,;

e oOparaThCcs 3a MOMOIIBIO;



(opMyIHpOBaTH CBOM 3aTPYAHEHHUS;

e [pejiarath MNOMOIIb U COTPYIHUYECTBO;

® JIOrOBApUBATHCS O PACHPEACICHUN (PYHKIMHI U POJIeH B COBMECTHOMAEATETLHOCTH;

e CiymiaTh COOECeTHUKA;

® JI0rOBapUBATHCA U MPUXOJIUTH K OOLIEMY PEIICHHIO;

e (QopMynHpoBaTH COOCTBEHHOE MHEHHUE U TTO3ULUIO;

® OCYIECTBIIATHh B3aUMHBIN KOHTPOJIb;

® aJIeKBAaTHO OIICHMBATh COOCTBEHHOE MOBE/ICHUE U NMOBEICHUE OKPYKAIOIIHX.

e Pe3ynbTaTUBHOCTH MPOTPAMMBI

o OxusaeMble pe3ybTaThl 00yUYEeHUS - YMEHUE CAMOCTOSITENILHO OCYIIECTBISIThTBOPUECKUE TIPOEKTHI C TOMOIIBI0 Arduino
I[Inanupyemble pe3yabTaThl:

e 00yyaroIUNCs J0HKEH 3HATh: — UCTOPUIO POCCUIMCKOTO TEXHUYECKOTOMO/ICTMPOBAHUS;

e mpaBuiIa 6€30MaCHOCTH PAOOTHI C HHCTPYMEHTAMHU,

® 3JIEKTPOHHBIC U MUKPOITPOILIECCOPHBIE MOYIIH MEXaTPOHHBIX HPOOOTOTEXHUYECKUX CUCTEM;
® OCHOBBI Pa3pabOTKHU AITOPUTMOB U COCTABJICHHS MPOrPaMM YIIPABICHHUSI POOOTOM;

® MPOBOJUTH HACTPOUKY U OTIIAJIKy KOHCTPYKIIUU poOOTa.

Oo0yyarmuiicst 1015KeH YMeTh:

® C03/1aBaTh U MOJJICP)KUBATH HHANBUIYATbHYI0 HHPOPMAIIMOHHYIO CPEY,

oOecreunBaTh 3alIUTy 3HAYUMOUN HH(POpMAIINY 1 THIHYI0 HHPOPMAITMOHHYI00€301MaCHOCTh, PA3BUTHE YyBCTBA JIMYHOMN
OTBETCTBEHHOCTH 32 KQUECTBO OKpY Karole HHPOPMAIMOHHOUN Cpeibl;



® 1CIO0JIb30BaTh MH(OPMALMOHHBIE PEeCypChl OOIeCTBAa W DJIEKTPOHHBIX CPEJICTB CBA3M B YYEOHOM M MPAKTUYECKOU
NEATENbHOCTH;

® OCYIIECTBIISATH COBMECTHYIO HHGOPMAIUOHHYIO JI€SITEIbHOCTh, B YACTHOCTUIIPU BBIMOJHEHUH YUEOHBIX MPOEKTOB;
® TIOBBINIATH CBOM 00pa30BaTEIbHBINA YPOBEHB U YPOBHL TOTOBHOCTH KIIPOIOJKEHUIO 00yueHus ¢ ucrnonb3zoBanuem UKT;

® [UIAHUPOBATH JESATEIBHOCTh: ONPEAEIATh MOCIEA0BATEIbHOCTh NPOMEKYTOUHBIX IIE€JIEH C YYETOM KOHEYHOTO
pe3yibpTaTa, COCTaBIIATh IUIaH W IOCJIEAOBATENBHOCTh JEWCTBUI; MPOTHO3UPOBATh pE3yJbTaT JEITENBHOCTH U €ro
XapAKTEPUCTUKHU;

® BJIaJCTh HaBBIKaAMHU p33pa6OTKI/I MaKC€TOB I/IH(bOpMaIII/IOHHBIX, MCXAHHUYCCKHUX, JJICKTPOHHBIX W MHUKPOIIPOUCCCOPHBIX
MO}IYJICﬁ MCXATPOHHBIX U pO6OTOT€XHI/I‘{€CKI/IX CUCTCM,

® BJIaJIETh OCHOBaMHU pPa3pabOTKU aJFOPUTMOB U COCTABJIEHUS IMPOTpamMM YIpaBIeHUS POOOTOM; yMEHHE IMPOBOJIUTH
HACTPOWKY M OTIAAKY KOHCTPYKIUUPOOOTA.

[Iporpamma paccumrana Ha 1 rom oOyuenus. Ilpu opraHmszammm mpoliecca OOydYeHHS B paMKaxX JaHHOW MPOrpaMMEI
Hpe/IoaraeTcs MPUMEHEHHEM CIICTYIONUX MeAarorndecKuX TeXHOJIOTUH OOYUCHHsI: OpraHU3aIlHsl CAMOCTOSTEIILHON PadoTHI,
IIPOCKTHOM JIESITEIBHOCTH, CAMOKOHTPOJIS, pePICKCUBHOTO 00 yICHUS, OpPraHU3ausipadoThl B Tapax.

@dopMa OlEeHKH - JICMOHCTpAIs, 3aIIUTa Pa0OThI, BRICTYIUICHHE MIEPE]T 3PUTEIISIMU, ITOTOBBIN TTOKa3 TIPOCKTA.

ConepxaHue nporpaMmmbl
1. Broanoe 3ansTre. TexHuka 6€301MacHOCTH ITPU paboOTe B KOMIIBIOTEPHOM Kiacce. O0muii 0630p Kypcea.

Texnuka Oe3zomacHOCTH TpH pPabOTe B KOMIBIOTEPHOM KIllacce M dAJIEKTpoOe30mnacHoCTh. COBPEMEHHOE COCTOSHUE
POOOTOTEXHUKHA UMUKPOAICKTPOHUKHN B MUPE U B HAIIICH CTpaHE.

2. 3rakoMcTBO ¢ matoi Arduino Uno. CTpyKkTypa u cocTaB MUKPOKOHTpoJuiepa. [IuHbI.
3. TeopeTnuecknue OCHOBBI JIEKTPUUECTBA.
VYrhpaBneHue >IEKTPUYECTBOM. 3aKOHBI AyeKTpuyecTBa. Kak OBICTpO CTpOUTH CXEMbl: MakeTHas Ijarta. YteHue

ANEKTPUUYECKUX CXEM. YTIPaBIC€HHE CBETOIHOJIOM.



MynbTUMETP OCHOBBI. DJIEKTPOHHBIE U3MEPECHHUS
4, CxeMOTEeXHHUKa

[lapannensHoe U mocienoBaTenbHOe noakimtoueHue. [IpuHuun pabotsl nepekmoudarens. [IpuHuun paboTel pe3ucTopa.
OkcnepuMeHTbl ¢ pe3uctopoM. [lpunmun pabotel mnepekimouarens. Cperoauonsl. [lpunmun paboTel 3ymmepa U
nepexiatoyaress. [IpuHuun paboTel KOHAEHcaTopa. DKCHEPUMEHTHI ¢ KOHJeHcaTtopoM. IIpocras cxema €O CBETOAMOJAMHU.
OkcnepuMeHTbl ¢ QoroanogoMm. IlpuHuun pa®oThl cUrHANM3AUUU. ODKCHEPUMEHTHl C JUOJIaMHU. DKCHEPUMEHT CBETOIUO-

dboTonuos,
«raitmep 555». «OnbITHI ¢ repkoHOMY. «I1yIBT It KOHTpOJUIEpaY.

S. 3HaAKOMCTBO CO CPENOM MPOrpaMMHUPOBAHUS

[loamporpaMMsbl: Ha3HaueHWe, OnMcaHue U BbI3OB. [lapameTpsl, JOKalbHbIE U riIo0aibHBIE NepeMeHHble. Jloruueckue
KOHCTPYKIIHMH.

6. Jloruueckue nepeMeHHble U KOHCTPYKIUU

Oco0eHHOCTH TOJKIIOYEHUS KHOIMKHU. YCTpaHEHHE IIYMOB C MOMOIIBIO CTATUBAIONIUX U MOATITUBAIOUIUX PE3UCTOPOB.
[Iporpammuoe ycTpanenue apedesra.byneBbie nepeMeHHbIe U KOHCTAHThI, JIOTUYECKUE OTNEPaIliH.

1. AHaoroBbsie U ITU(POBBIE BXOJIBI M BBIXOABI. [[pUHITUTIIBI KX UCITOTB30BAHUS

Amnanorosie u udpossie curHansl, mousTue [HIMM. YnpaBnenue ycTpolicTBaMHU CIIOMOIIBIO TTOPTOB, TOJIICPKUBAIOIITUX
M. Huknnyeckne KOHCTPYKIHMU, TaTUNKCITyYaHHBIX YUCEIL.

8. Cencopsl. Jlatunku Arduino.

Pounb ceHcopoB B ympaBiasieMbiXx cucteMax. CEeHCOpBI M IEPEMEHHBIE PE3UCTOPHI. JlemuTenb HanpsokeHus. [loTeHnromMeTp.
AHaJioroBble curHaisl Ha Bxoae Arduino.

Hcnonp3oBanue MOHUTOPA TIOCIEA0BATEIILHOTO TIOPTA JIsl HAOTIOACHHH 3arapaMeTpaMy CHCTEMBI.
Q. Peanuzanus npoekTos

[TpekTer: «Maguok», «MassyoKk ¢ HapacTarIIel SPKOCTbIO», «CBETWIBHUK C YIPABISEMOU SIPKOCTBIO», « T€pMEHBOKCY,



«ITynscap», «HouHOU CBETWIIBHUKY,

«Knomnka + ceeroguon», «Cetodop», «RGB cBetoanony, «Mep3koe MMaHUuHO»,

«beryumii oronek».,«KHomouHbI nepexoyaTensy, « KHomouHble KoBOONY,

«Oxpannas cucrema», «Tepmomerpy», «Cekynmomep», «Moit pobor», «Konecnas 6aza - Konecnuna», «Tanen
KoJIecHUILbD, «KonecHuna B mieny», «KonecHuna Hagoporey. 3HakOMCTBO C PE3UCTOpaMH, cBeToaunonaMu. COOpKa CXeM.

[MporpammupoBanue: ¢pynakius digitalWrite. Tabnuna MapkupoBku pe3nuctopoB. Muranue B npotuBodase. [loakimoueHne
NOTEHMOMETpa. AHAJIOTOBBII BXO/I.

TepmenBokc. Ilogkmrouenune Qoropesucropa, npezonumanku. Bocnpoussenenue 3Byka. IlocnenoBarenbHoe U
napajuIesIbHOE TIOKIIFOYEHHUE PE3UCTOPOB.

®dorope3uctop. OCOOCHHOCTH MOAKIIOYEHUS M MPOrpaMMHUPOBAaHHS KHOMKU. MojenupoBanue pabOThl JOPOKHOTO
TpexuseTHoro ceetodopa. [loaxntouenue u nporpammupoBanre RGB-cBeTonmnona. 3HaKOMCTBO € yCTPOMCTBOM U (PYHKIIUSIMHU
Tpan3ucropa. IloaknroyeHrne U nporpaMMUpOBaHUE YCTPOMCTB C TPAH3UCTOPAMHU M CBETOAMOAHOM mmiKanoil. IlogkitoueHue u
IPOrPaMMHUPOBAHHUE YCTPOMCTB C TPAH3UCTOPAMU U CBETOIMOAHOW IIKajnoW. [loakmrodeHue Tpex KHOMOK U IbE30MUILAIKH.
[Tonarue «apede3r» koHTakToB. Tpurrep. IlporpamMmmupoBanne My3biku. Co3gaHue UTPYLIKM Ha PEAKIMIO: Ha OBICTPOTY
Ha)kaTusl KHOMKU 1o curHany. [lonkitouenne cemucerMeHTHOro nuaukaTopa. [loakntouenne nudpakpacHOro JaTuuka.

10. PobOororexuuka Ha 6aze ARDUINO

Cbopka MOOUIEHOTO POOOTa Ha OCHOBE ABYXMOTOPHOM tutaTdopmsel. IlnaTer pacmmpenus — muiasl (Arduino shield).
[Tongkmtouenue naurateneil. Tumbl nBuwxkeHus pobora. IlporpammHOe ympaBieHHE ABHKEHHUEM ILIATGOPMBI IO CIIOXKHON
TpPaeKTOpUU (IBIKEHHWE TO Kpyry, no cnupanu). [logkmoueHue uH(pakpacHOro nampHOMEpa. YTpaBlieHHe ¢ oOpaTHOMU
CBs3bI0. JBMDKEHME BIOJIb CTEHBI. AJTOPUTM BBIXOJa W3 JaOWpWHTA. AHAIOTOBbIE W IU(GPOBBIC JATUYUKH (IPEUMYIECTBA U
HEJIOCTAaTKH IHU(PPOBBIX M AHAJIOTOBBIX NAaTYUKOB). OOHapyX)eHHE OENbIX W YEPHBIX YYaCTKOB TMOBEPXHOCTH (YCpEIHEHHE
aHaJIOrOBOI0 cUrHana). JIBuxkeHnue poboTa B mpejenax rpaHull (TaHell B Kpyre, MexAy ABYMs NapajuiebHbIMUA JTUHUSIMU).

OO6Hapy:xeHue nepeKpecTkoB. JBuxkeHue poOOTa MO CI0KHBIM TPaeKTOpUsM (mporpammupoBanue). O030p peryiasiTopoB.
[IponopurOHAIBHOE YIIPABJIEHHUE.

[IponopunonansHo-gudPepenmanbuoe yrnpasienue. [IponopimoHanbHO-UHTErpAIbHO-IU( HEepEeHIIMAIBHOE YIIPABIICHHE.
12. NunuBuayanbHas IpOEKTHAS JEATEIbHOCTb.



PaGora Hajg WHAMBUAYadbHBIM MPOEKTOM (OOCYXIEHUE HIEW, TeMbl MPOEKTOB, HHpopmauuu). PazpaboTka maHa
(bopmynupoBaHHe L€ MPOEKTa, COCTaBieHUE rpaduka padOThl HAA MPOEKTOM). AJITOPUTM MOATOTOBKH BBICTYILICHUS.
[ToAroTOBKaBBICTYILICHHUS.

13. HNTOI'OBOE 3ansitue

[IpakTuka: 3amuTa MHAUBUIYAIbHBIX U KOJUIEKTUBHBIX POEKTOB.



TemaTuyeckoe JIAHUPOBAHUE

Neni/m Ha3BaHnue pa3nena, TeMbl Yac OcHOBHBIE BUABI IeATEJIbHOCTH YUYAIIUXCS

1 Broanoe 3ansatue. TexHunka 6€30MacHOCTH 2

npu paboTe B KOMITbIOTEPHOM Kjacce. OOt
0030pKypca.

2 3nakoMcTBO ¢ riatoi Arduino Uno. 2 OOBSCHSET OCHOBHBIC TIOHATHS DJICKTPUUYECTBA CXEMBI;
HA3bIBACT OCHOBHBIC DJIECMCHTHI Ha IUQPPOBBIX CXEMax;
MOJIb3yeTCS CPelOW MPOrpaMMHUPOBAHUS JUISL  CO3JIaHUS
porpamMMbl  pabOTBI  MHKPOKOHTpOJUIepa;  OOBSCHSET
pPa3HUIY MEXIy pa3IuYHbIMM HCTOYHUKAMHU TUTAHUS WU
BEIOMpACT HEOOXOUMEIE; MOJIB3YETCS Tadunei
MapKHUPOBKU PE3UCTOPOB LTSt OTIpeICIICHUS
COOTBETCTBYIOIIETO HOMUHAA;

3 Teoperndeckrne OCHOBBI AJICKTPUUCCTRA. 2 YUTACT CXEMBI; BBIMOJHACT COOPKY DJJICKTPHUUYCCKHUX
CXeM, BHOCHUT WCIIPABICHUS B DIIEKTPOHHBIE CXEMBI,
coOpaHHBIE HEMPABUIIBHO; AKCIIEPUMEHTUPYET, HCIOIB3Ys
OCHOBHBIE TPHUHIUIBI PabOThl 0a30BBIX JIIEKTPOHHBIX
KOMITOHEHTOB.

4 CxeMoOTeXHHKa 16 WCIIOJIB3YET COBPEMEHHBIE CPEABI MPOTPAMMHUPOBAHUS

MUKPOKOHTPOJIJIEPOB; OOBSCHSIET OCHOBHYIO CTPYKTYpPY
[MPOTPAaMMBl MU €€  BJEMEHThI; TMOJb3YyEeTCd TaKUMU

OCHOBHBIMH IMOHATHAMMU IIPOI'PAMMHUPOBAHNA KaK
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NepeMEHHbIE, BBIPAKEHUS, TIOTUYECKUE KOHCTPYKIIHH,
byHKIIIN

3HAKOMCTBO CO CpeIoN MpOorpaMMUpOBaHUs

YMEET COCTaBUTH MPOrpaMMy B COOTBETCTBHM C
[MOCTABJICHHOW 3a/1a4€W U 3arPYy3UTh €€ B MUKPOKOHTPOJLIED;
AQHAJIM3UPYET MPEJICTABICHHYIO KOMIIBIOTEPHYIO MPOTPaMMYy
M ONpeAenseT, 4YTO COOTBETCTBYIOWIIas Mporpamma
BBITTOJTHSET

Jloruueckue MMEPCMCHHBIC U KOHCTPYKIIUU

00BSICHSIET pasHUIy MCKIY III/I(l)pOBI)IM H aHaJIOT'OBBIM
CUTHAJIOM; IIPHUBOJUT IIPHUMCPBI NCITIOJIb30BAHUA PA3JIMIHBIX
THIIOB CUTHAJIOB, OOBSICHSIET IMPUHIUAII IMUPOTHO-
HMHYHBCHOﬁ MOAYJIANHUHA, OIMMCBIBACT HBCTOBLBIC MOICIIN U
X POJIb B CO3JaHHMM 1BCTA, 00OCHOBBIBAET BI)I60p
COOTBCTCTBYIOIICTO TUIIA CUT'HAJIA B CBOEH CXeMe.

AHaJoroBbI¢ ¥ MU(GPOBBIE BXO bl U BHIXO/IHI.

HpI/IHHI/IHBI HNX UCITOJIB30BaHUA.

OOBSICHAET TIOHSATHUE CEHCOpa; pAa3IMYaeT  THUIIbI
CEHCOPOB; MPHUBOAUT NPUMEPHl MNPUMEHEHHS CEHCOPOB;
OCYILIECTBIISIET HACTPOWKM JAaTYMKOB; CHUMAET IOKa3aHUS,
KOTOpbIE TOCHUIAIOT JIaTYUKHU; OIHUCHIBACT MPOOIEMBI,
BO3MOXHBIC TMPU MCIIOJb30BAHUM JAaTUYUKOB; IIOJIB3YyETCS
pa3JIMYHBIMM ~ TUIAMH  JAaTYUKOB  JJI  IOJYYEHUs
HEeoOXoMMON WH(OpMAIUK; CO3[JaeT MPOTPAMMHBIA KO
JUTSl YIIpaBJICHUS TaTYMKaMU; BBIOUPAET COOTBETCTBYIOIINN
aTYUK JIJIS1 TOYy4YEHHs] HEOOXOAMMOTO CUTHAJIA.
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Cencopsl. latauku Arduino.

coOupaeT yCTpOHCTBa MO CXEME HAa MAKETHOW IuIaTe
MOJKITI0YaeT (OTOPE3UCTOPHI, PE3UCTOPHI, MHE3OMUIIAIKH
MO0MpPaeT HOMHHAIBI PE3UCTOPOB. MOIKIIOYAET PE3UCTOPHI
pasHBIMU CIOCOOAMH. TMONKIIOYaeT W MPOTpaMMHUPOBATH
KHOITKH.

Peanuzanus npoexkros

14

MOJAKJIIOYAET JAaTYUKM M CEHCOPBL. MOJKIIOYAET M
POrPaMMHUPOBYET  YCTPOWMCTBA €  TPAH3UCTOPAMH.
OCYLIECTBIISIET TMOAKIIOYEHHE DJJIEKTPOHHOM CXEMBI B
3aBUCUMOCTH OT THIA BEIOPAHHOTO CHUTHAJA; MPOBEPSIET THUI
CUT'HAJIA, [T01ABAEMOr'0 Ha YCTPONCTBO;

PoGoroTexuunka Ha 6a3e Arduino

20

VYyamuecs coOuparoT MHTEIUICKTYaIbHYHO
pPOOOTOTEXHUYECKYI0  TuIaThopMy,  JATYUKH,  IJIATHI
pacIIMpeHns, OCBaWBalOT 0a30BBIC AJITOPUTMBI JABMKCHUS
pPOOOTOB IO TPaeKTOPHUU, O0BE3N MPEISTCTBUM, pElIaloT
3ajladyll  OpHEHTAIlMd poboTa B MPOCTPAHCTBE, 3aJadu
oOMeHa ¥ Mepeayu TaHHBIX.

PaGoTta Haj cOOCTBEHHBIMHU TBOPYECKUMU
[POCKTaMU

Haspiaet OCHOBHBIE chepsl IIPUMEHEHHUS
MUKPOKOHTPOJIEPOB B oOmiecTBe. OCYIIECTBISIET aHAIHN3
[IPEOCTAaBICHHOIO  ycTpoucTBa. HaspiBaeT OCHOBHBIE
COCTaBJIAIOIINE yCTpoucTBa. MICONMB3yeT JMOMOJHUTEIbHBIE
M1aThl PACIIMPEHHUS] W JATYUKU JUISl  MPEJOCTaBICHUS
YCTPOWCTBY COOTBETCTBYIOUIMX BO3MOXKHOCTel. Co3maer
COOCTBEHHbIE OMOJIMOTEKU MTPU NPOrPAMMUPOBAHUU
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ycTtponctBa.  [IpuBoguT  BapuaHTBl  YIy4LIECHUS
CYLIECTBYIOLIEH KOHCTPYKIIMM M PaOOThl 3JIEKTPOHHOIO
YCTPOWCTBA.

HUtoro

72
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Ka.ﬂeﬂnapﬂo - TEMAaTHYIE€CKOE€ IJIAHUPOBaAHUE

/laTa npoBeaeHn

Ypox | Tema JIaH ¢pakr
1 Broanoe 3anstue. Oxpana tpyaa. O0muii 0630pKypcea. 05.09
2 3nakoMcTBO ¢ riatoi Arduino Uno. 12.09
3 3aKOHBI AJIEKTPUUYECTBA. 19.09
4 Yrenue cxem. IToctpoenne cxeMm. MakeTHas riara. 26.09
5 MynbTUMETP OCHOBBI. DJIEKTPOHHBIE U3MEPCHHUS. 03.10
6 [NapannenbHOE U MOCIEI0BATENBHOE MOAKITIOYEHHUE 10.10
7 «I1ynbT 15t KOHTpOIIEpaY» 17.10
8 [TpuHuun paboTsl pe3rcTopa. DKCIEPUMEHTHI CPE3UCTOPOM. 24.10
9 | IlpuHuun paboTsl nepekintodarens. CBeTOJHOIbI 07.11
10 | IlpuHnmn paboTsl KOHAEHCATOPA, 3yMMeEpa 14.11
11 | DkcnepuMeHTHI C KOHAEHCATOPOM 21.11
12 | IlpocTas cxema co CBETOANOaMU 28.11
13 | DkcnepuMeHTHI ¢ POTOIUOIOM 05.12
14 | IlpuHuum paGoThl CUTHAIU3ALUH 12.12
15 | DkcnepuMeHTHI ¢ AMOIAMU 19.12
16 | DkcrnepuMeHT CBETOAMOA-POTOANO] 26.12
17 | 3HaKOMCTBO CO Cpe/Ioi MPOrpaMMHUPOBAHUS 09.01
18 | [lepemenHbIe, TOTHKA, (PYHKIIHH. 16.01
19 | KHonku u oruka 23.01
20 | AHayoroBbic ¥ IU(POBBIC CUTHAIIBI 30.01
21 | LIMM - ynpaBneHHe IPKOCTHIO 06.02
22 | CeHCOpBI, PE3UCTOPHI, TETUTEIIA HATIPSIKCHUS 13.02
23 | MoHHTOp OCIEeI0BATETFHOTO TOPTA 20.02
24 | Tlpoekt «MasqoK» 27.02
25 | IIpoekT «Masiaok ¢ HapacTaromen SPKOCTHIOY 05.03
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26 | IIpoekT «CBETWIBHHK C YIPABISIECMOU IPKOCTHIO» 12.03

27 [TpoekT «TepMEHBOKC» 19.03

28 | Jlornueckue nepeMeHHbIE U KOHCTPYKIUU 09.04

29 | Co3nanue cOOCTBEHHBIX TBOPUECKUX IPOESKTOBYYAITUXCS 16.04

30 | AHanoroBsie U MU(PPOBHIE BXOABI ¥ BEIXObL. [ [pHHIIAITBI HX 23,08
MCTIOJIH30BaHMUS.

31 | Co3nanue cOOCTBEHHBIX TBOPUECKUX IPOECKTOBYUYAITUXCS 30.04

32 | Ilpoext «HouHOM CBETUITBHUK 07.05

33 | Ilpoekt «KHomka + cBeTonOA» 14.05

34 | Co3nanue cOOCTBEHHBIX TBOPUECKUX TPOECKTOBYUYAITUXCS 2105

35 | Ilpoekt «CBetodop»

36 | IIpoext «RGB cBeToanomn

37 | Co3nanue cOOCTBEHHBIX TBOPUECKUX TPOCKTOBYUYAITUXCS

38 | IlpoekT «berymuii oroHeK»

39 | IlpoekT «Mep3koe MTHaHUHOY

40 | IIpoekTt «KHOMOYHBIN MEPEKITIOYATEITb)

41 | Co3ngaHue cCOOCTBEHHBIX TBOPUECKUX MPOCKTOBYYAIUXCS

42 | IIpoext «OxpaHHasi CUCTEMAY

43 | Cencopsl. datauku Arduino.

44 | Co3naHue COOCTBEHHBIX TBOPUYECKUX MPOCKTOBYUAITUXCS
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45

[TonknroueHne cepBONpPUBOIA

46 Coznanue cOOCTBEHHBIX TBOPUECKUX MPOEKTOBYUAIIUXCS
47 | Coopka poboTta

48 | IonkitoueHue 000pyI0BaHUS

49 | Pa3paboTka mporpaMMbl C BKIIFOUEHUEM MUTAHUS
50 | Pazpabotka npoekTa « JHKOAECP»

51 | Pazpabotka npoekTa « JHKOACP»

52 | Pabora c HECKOJIbKUMH UCXOJIHBIMU (ailinamu

53 | Pabora c HECKOJIbKUMH UCXOJIHBIMU (ailinamu

54 | Ilpoekt «KerenbpuHr»

55 | ANroput™mbl IBHKEHUS POOOT

56 | ANropuTMbl IBHKEHUS POOOT

57 | YapTpa3ByKOBOM JaIbHOMEP

58 | JIBwxeHue poboTa 1o JaOUPUHTY

59 | JIBwxeHue poboTa 1Mo JaOUPUHTY

60 [Tpoext «CnemoBaHue 1O JTHHUN

61 ITpoekT «CnemoBaHue 1o JMHUN

62 [Tpoext «CnemoBaHue 1O JTHHUN

63 | Perymstopsl. Buasl perymstopos.

64 | IIpoekt «/IBmkeHHE 1O TPACKTOPHI

65 | IIpoekt «/IBmkeHue 1Mo TpaeKTOPHUI»

66 | OO6bBe3mx poOOTOM MPENATCTBUIN

67 | JIBmwxeHue poOOTa BIOIH CTEHBI

68 | Co3nganue cCOOCTBEHHBIX TBOPUYECKUX MPOCKTOBYIAIUXCS.

HToroBast KoHGEPEHITUS yIaIIuXCs
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MaTepHaHbHO-TeXHI/I‘IeCKOG OCHaIICcHHUE

Komnsrotep, koHCTpYKTOp Ha ocHOBe Arduino, KoHCTpyKkTOp «P0oOoTOIOTHS

Y4eOHO-MeTOAMYEeCKHIT KOMILIEKT Y 4eOHO-MeToAuYecKril KoMIuieKT /L yqammxces:

Ocnognas (LIOP):

1. http://wiki.amperka.ru/ TeopeTndyeckuii ¥ MPaKTHUECKUN MaTEpUa, OMUCAHUCTIPAKTUKYMA

2. http://robocraft.ru/page/summary/#Practical Arduino TeopeTrueckuii HIIPAaKTUYSCKUN MaTeprall
3. http://avr-start.ru/?p=980 DnekTpoHuKa I HAUXHAIOMIKX. Y POKH. JlomoTHATE IbHAS

1. http://bildr.org MaCTpyKIMK ¥ CKETYM TSI TIOAKITFOUCHHSI PA3IMYHBIX KOMIOHEHTOB Kiutate Arduin.

25 http://arduino4life.ru npaktudeckue ypoku mo Arduino.

3. http://arduino-project.net/ Buneo ypoku, OMOIHOTEKH, IPOSKTHI, CTAThU, KHUTH, IPHIIOKeHHs: Ha Android.

Hdas yaureas (LHOP):

1. https://sites.google.com/site/arduinodoit/home Meroaunueckue pa3pabOTKH,OMMCAHNE IPAKTHYECKUX U Ta0OOPATOPHBIX
paboT.

2. http://bildr.org MHCTpYyKITNK ¥ CKeTYH TS TIOJKITFOYCHUS Pa3IHIHBIX KOMIOHEHTOBKArduino.

3. http://arduino4life.ru nmpakTuueckue ypoku o Arduino.

4, http://avr-start.ru/?p=980 DnexTpoHKKa I HAYUHAIOMIUX. Y POKH.

5. http://edurobots.ru 3annmarenbHass pOOOTOTEXHUKA.

6. http://lesson.iarduino.ru TTpaktudeckue ypoku Arduino.

7. http://zelectro.cc CoobiiecTBo paauoarooutenei (Arduino). Ypoku, IpoeKThl,CTaThH U JIP.

8. http://cxem.net CaiiT 110 paIuo3ICKTPOHUKHA U MHUKPOJICKTPOHHKE.



http://wiki.amperka.ru/
http://robocraft.ru/page/summary/#PracticalArduino
http://avr-start.ru/?p=980
http://bildr.org/
http://arduino4life.ru/
http://arduino-project.net/
http://bildr.org/
http://arduino4life.ru/
http://avr-start.ru/?p=980
http://edurobots.ru/
http://lesson.iarduino.ru/
http://zelectro.cc/
http://cxem.net/

9.

10.
11.
12.
13.

http://arduino-project.net/ Buneo ypoku, OMOIHOTEKH, TPOSKTHI, CTAThH, KHUTH, TpritoxeHus Android.

http://maxkit.ru/ Buneo ypokwu, ckerun, mpoektsl Arduino.

http://arduino-diy.com Bce anst Arduino. Jlatuuku, ABUTaTeH, IPOCKTHI, SKPAHBI.

http://www.robo-hunter.com Caiit 0 poOOTOTEXHUKE U MUKPOIICKTPOHUKE.

http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino- oglavlenie.html?

Ypoxu mo Arduino.

14.

http://arduinokit.blogspot.ru/ Arduino-nipoexTsl. YpoKH, MPOrpaMMHUPOBAHKE, yIIPABICHUE U MOIKIIOUYCHHUE.



http://arduino-project.net/
http://maxkit.ru/
http://arduino-diy.com/
http://www.robo-hunter.com/
http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-
http://arduinokit.blogspot.ru/

15. http://kazus.ru/shemes/showpage/0/1192/1.html DnekTpoHHBIH MOPTAIL.
HoBoctu,cxemsl, 1urepaTypa, CTaTbi, GOPyMbI IO JIEKTPOHUKE.

16. http://www.radioman-portal.ru/36.php IToptan a1 paguoaoouTencii. Ypokwu,
npoektsl Arduino.

17. http://www.ladyada.net/learn/arduino/ ypoku, uactpykius mo Arduino.18._
http://witharduino.blogspot.ru/ Ypoku Arduino.

19._http://arduino.ru/Reference IIpoekTsi, cpeaa nmporpammupoBanus Arduino.20._

http://a-bolshakov.ru/index/0-164 Buneoypoku, MpOEKThI, 3a1a4H.

21. http://arduino-tv.ru/catalog/tag/arduino ITpoextsr Arduino.

22. http://herozero.do.am/publ/electro/arduino/arduino_principialnye skhemy i u
roki/4- 1-0-32 IIpuHIMIHATIEHBIE CXeMBI U Ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/
CTyJII/ISII/IHHOBaIII/IOHHBIX pO6OTOT€XHI/I‘{€CKI/IX pemeHHﬁ. ypOKI/I, HpOGKTBI.

Jluteparypa

1. I'onuxkos JI.B. Scratch. 18 urpoBsIx MpoeKTOB JIst FOHBIX MPOrPAMMHKCTOB
MUKpOoKOHTposuiepoB. - CI10.: BXB-Ilerepoypr, 2018. - 160 c.: u.

2. baym [Ixemepu M3yuaem Arduin0: HHCTPYMEHTBI U METOP bl TEXHUYECKOTO
BonmeoctBa:llep. ¢ anr. - CI16.: BXB-Iletepoyr, 2018, - 336 c.: u.

3. Momot M.B. MooubHbIe poOoTHI Ha 6a3e Arduino/ -2-e u3., nepepadoT. U I01I.
- CI16,:BXB-IlerepOypr. - 336 c.: ui.

4, "PyKOBOJICTBO MOJIb30BaTENs K HAOOpY "YMHBIN 1oM" JI7151 SKCTIEPUMEHTOB C
koHpoiiepom Arduino” -CI16.: BXB-Iletepoypr, 2017 - 48 c.: w.

5. Mudopmaruka. [IpuMepHbie paboune mporpaMMbl KypcOB BHEYPOUHOU

NEeATeNIbHOCTH. 5-6, 7-9 Kiacchl: yueOHO — Metoaudeckoe rmocooue /Ilox pen. JI. JI.
Bbocogoii. - M.: BUHOM. Jla6opatopus 3uanuii, 2020. - 136 c.
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