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IlosicHUTEIBLHASA 3aIMCKA

HamnpapneHHOCTh TpOrpaMMbl — TEXHUYECKAS.
Bun nporpammel — MOJIepHU3HpPOBAHHAS.

AKTYaJIbHOCTh MPOTrPaMMbI

OOpa3oBarenbHasi poOOTOTEXHHKA B HAcTOsIee BpeMs SBISETCA IPEAMETOM 0co00ro
BHUMAHUs. AKTyaJIBHbIM BOIIPOCOM  ABJIACTCA  BBIAABJICHUC W PasBUTUC MOJIOAbIX TaJIAHTOB,
(dbopMUpOBaHHE WH)XEHEPHOTO MBILIUICHUS y oOydaromuxcs. B Tekymuii MOMEHT CHEIHaTuCThl B
00JacTH MHKPOIPOIIECCOPHBIX CHUCTEM H POOOTOTEXHHYECKHX KOMIUIEKCOB OyayT BOCTpEOOBAaHBI Ha
peIHKE TpyAa. B Hacrosimiee BpeMsl yBeIWYMBAEeTCsl HHTepec K poOoToTexHuke. Hampapnenue
«PoboToTeXHMKa» BXOIUT B YHCJIO MPHOPUTETHBIX COpeBHOBaHUM B aBkeHHH «[Ipodeccronansl
Poccum».

OO0pazoBarenpHasi pOOOTOTEXHHUKA SBISCTCS OJHUM M3 CIHOCOOOB HMHIKEHEPHOTO MBIIUICHUS.
Buenpenne OCHOB pOOOTOTEXHUKHM TOMOXET CQOPMHUpPOBAHUS Yy IIKOJBHUKOB  IIEJIOCTHOE
MMpEeaACTaBJICHUA O MUPEC TCXHUKH, yCTpOI\/JICTBaX KOHCTPYKIII/II;'I, MEXaHUu3Max U MallluHax.

PoGoToTexHuka - 3TO MpUKIaJHAs HayKa, 3aHUMAlOMIasics pa3pabOTKONM M HSKCIUTyaTanuen
HWHTCJUICKTYAJIbHBIX aBTOMATHU3WPOBAHHBIX TCXHHUYCCKUX CUCTEM [JIA pCaIM3allui HUX B PA3JIUYHBIX
cdepax yenoBeuecko AesTenbHOCTH. COBpEeMEHHbIE POOOTOTEXHUYECKHE CHUCTEMBI BKIIOYAIOT B ce0s
MHUKPOIIPOLCCCOPHBIC CUCTEMBbI YIIPABJICHUA, CUCTCMblI ABWIKCHHSA, OCHAIICHBI Pa3BUTBIM CCHCOPHBIM
o0ecrieueHrneM U CpeACTBaMH aJalTallly K U3MEHSIOIIMMCS YCIOBUSM BHEUTHEH Cpebl.

OObenuHEHNE KOHCTPYUPOBAHUSA C MPOTPaMMHPOBAHUEM JAET BO3MOXHOCTb HWHTEIPUPOBATH
MpelIMeTHbIE HAayKU C PAa3BUTHEM HWHKEHEPHOTO MBIIUICHUS 4Yepe3 TEXHUYECKOe TBOPUYECTRBO.
I/IH)KCHepHOG TBOPYECTBO U JIa60paTOpHI)IC HUCCIICA0BAaHUA ABJIAKOTCA MOIIHBIM HHCTPYMCHTOM CHUHTE3a
3HAHUU.

ITenarorm4eckas neaecoo0pa3HOCTH NPOrPaAMMBI

[legarornyeckass  11€1€COO0pPAa3HOCTh  JIONOJHUTENBHONM  00pa3oBaTENbHOM  MPOTrpamMMbl
3aKJII0YaeTcsl B CO3JAaHMU OCO0OH pa3BHBAIOIIEH cpeabl A BBIBICHUS W Pa3BUTHUA OOLIUX U
TBOPYECKUX CIOCOOHOCTEH 00ydaromuxcs, YTO MOXKET CIIOCOOCTBOBATh HE TOJBKO UX MPHOOMICHUIO K
TBOPUYECTBY, IIPUYEM HE TOJIBKO K JEKOPATUBHO-NPUKIAJHOMY, HO W PACKPBITUIO JIy4IIMX
4yelloBeYeCKUX KauecTB. JlomosHuTENbHAs oOpa3oBareibHas Mporpamma OINUpaeTcs Ha CIeAYIOLIUe
NeAarornyecKue MPUHIUIIBL:

® [IPUHIMIN JOCTYIHOCTH OOyY€HUSI — y4YeT BO3PACTHBIX U MHIMBUyaIbHBIX OCOOCHHOCTEH;

® IIPUHIMUN MO3TAlHOTO YIiyOJIeHHWs 3HAaHUW — YCIIO)KHEHHE Y4YeOHOro marepuaia oT
MPOCTOTO K CJI0KHOMY IIPH YCIOBUU BBIOJHEHHS 00yUarOIIUMCS MPEAbITYIIUX 3aJaHUl;
® IIPUHIUN KOMIUIEKCHOTO Pa3BUTHsSI — B3aUMOCBS3b M B3aHMOIPOHUKHOBEHHE pa3eiioB

(6710K0B) IPOrpaMMBI;
® IIPUHIUI COBMECTHOI'O TBOPUYECKOTO MOUCKA B NEAArOTMUECKOM 1EATENBHOCTH;
® [IPUHIUI JIMYHOCTHOM OILIEHKH KaXXJI0ro oOydaromierocs 0e3 CpaBHEHUS C APYTUMH JI€ThMH,
IIOMOTal0IIMH{ UM IIOUYBCTBOBATH CBOIO HEMOBTOPUMOCTD ¥ 3HAYUMOCTB JUJIS TPYIIIIEL.
HauanbHblil ypoBeHb MpOrpaMMBbl MOIPa3yMEBAET HAJMYME TOTOBBIX MPOTPaAaMMHBIX KOJIOM JUIS
pa®oThl, YTO TMO3BONSAET OOydaromMcs Oe3 BIaJEHUS Ha JIOCTATOYHOM YPOBHE  S3BIKOM
MIPOrpaMMHUpPOBaHUs TONMPOOOBaTh ceOsd B KayecTBE pa3paboTuMKa pOOOTH3UPOBAHHBIX TEXHHUUYECKHUX
ycTpoicTB. JlaHHBIH MeTox O0y4deHHs CIocOOCTBYeT MpoGOpHEHTAIMH y4alluxcs M HampaBieH Ha
BBISIBJICHHE HHTEpeca K chepe poOOTOTEXHUKH.
Arduino maér BO3MOKHOCTh YYEHHKY OCBOWTH OCHOBHBIC NPUEMBI KOHCTPYHPOBAaHUS H
MIPOrpaMMHUPOBAHUS YIIPABISIEMBIX AJIEKTPOHHBIX YCTPOMCTB M MOJYYUTh HEOOXOAMMbIE 3HAHUS U



HaBBIKM U1 JAJbHEWINEW caMmopeanu3alud B 00JacTH  WHXKEHEPUU, U300peTaTenbhCTBa,
MH(POPMAITMOHHBIX TEXHOJOTUH U TPOTPaMMHUPOBAHUSI.

AnpecaTt nporpaMmbl

[Tporpamma paccumtana s oOywaromuxcs 12-15 ner. Ilporpamma moctymHa sl JeTeH,
MPOSIBUBIINX BBIIAIOIIMECS CIHOCOOHOCTH (OJapeHHbIE), NIeTel C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbs (HApyIICHUE 3PEHUS U CIyXa), IeTel, HAaXOAAIIMXCS B TPYIHOMN )KM3HEHHON CUTYaIIUH.

[IporpaMmma  npenHazHadeHa Ui OOYYalOIIMXCS, UHTEPECYIONIMXCA  TEXHUKOM U
KOMITBPIOTEPHBIMU ~ TEXHOJIOTUSIMH, OJIAPCHHBIX ~ YYalUXCsl M HampaBlieHa Ha oOecreueHue
JIOTIOJTHUTEIBHON TEOPETUYECKOM M MPAKTUYECKOW MOATOTOBKU MO HampabieHuto «PoboToTexHuka u
MpOrpaMMHUPOBAaHUE» M  Pa3BUTHE TBOPUYECKUX, MHTEIUICKTYAIbHBIX W  HCCIEI0BATEIbCKUX
CIOCOOHOCTEH.

Cpok ocBoeHusi nporpamMmmsi: 1 rog.
O0bem nporpamMmbl: 68 akageMHUYECKUX 4acOB.
Pexxum 3ansaTuii: 2 akageMU4eCKHil yaca B HEJIEINIO.

Yueonas rpynna: 3 rpymmsl o 3 — 8 yyarmmxcs.

(I)opMa opranum3anum 06pa3OBaTeJ1bHOFO nmpouecca: oyHas.

YcioBus peau3aluu NporpamMmbl

Texnuueckoe obecneuenue 00pazosamenbHo20 npoyecca:
1. TlepcoHanbHBIN KOMIBIOTEP (HOYTOYK).
2. Kononkwu.
3. IIpoexTop MyIbTUMEIUHHBIN.
4. DnekTpoHHBINH KOHCTPYKTOP Arduino ¢ HabopoM CEHCOPOB, TATYMKOB U KOMIIOHEHTOB.

DopMbI IPOBEICHUS 3AHATHIL:
e JIeKIUS;
® IIPAKTUYECKOE 3aHATHUE,
e caMoOCTOsTeNIbHas paboTa.

Heab nporpaMmmbl
Pazsutne HAaYYHO-TCXHUYCCKOI'0 U TBOPUCCKOTO NOTCHIHAJIA JIMYHOCTH YUYCHHWKA ITOCPECACTBOM
00y4eHHs OCHOBaM POOOTOTEXHUKE U U3YyUEHUsI OCHOB KOHCTPYHUPOBAHUS U IPOrpaMMHUPOBAHUS..

3amaun:
obpazoseamenvHble:
® T[IO3HAKOMHUTH YydYamuxcsi ¢ O0a30BbIM KPYroM CHEIHANbHBIX 3HAHUH B 00JacTH
POOOTOTEXHUKH COTJIACHO nporpamme: NPUHIUIIAMA U BO3MOXKHOCTSIMU

KOHCTPYMPOBAHUS, MPOCKTUPOBAHUS, MPOTPAMMUPOBAHUS OOBEKTOB TEXHUKH Ha 0Oa3ze
Habopa Arduino;

e (GopMHpPOBATh M PACHIUPATH KPYro30p ydamwuxcs B 00JacTH pPOOOTOTEXHUKH,
CrocoOCTBOBAaTh  CTAHOBJIGHHWIO  YCTOWYMBOTO TIO3HABaTENLHOTO HWHTEpeca K
COBPEMEHHBIM TEXHOJIOTHSIM KOHCTPYMPOBAHUS, MpOrpaMMHUpPOBaHUS u
UCTIOJIb30BaHUsl POOOTU3UPOBAHHBIX YCTPOUCTB;



OoOy4lTh MpHEeMaM KOJUIEKTUBHOTO IPOCKTHPOBAHUS, KOHCTPYMPOBAHUS H
IPOrpaMMHUPOBAaHUSI OOBEKTOB TEXHHKH COIVIACHO MPOrpaMMe C HCIOJIb30BAHUEM
Habopa Arduino;

BbIpa0oTaTh HaBbIKM IpuMeHeHHsl cpeinctB MKT B moBcenHEBHON >KM3HH, IIpU
BBITNIOJTHEHUY HHIUBUAYAIbHBIX U KOJUIEKTUBHBIX ITPOEKTOB;

00y4YUTH NPUHIIMIIAM COOPKU CXEM Ha MAKETHBIX IJIaTax;

00y4YHTh OCHOBaM IporpammupoBanus B cpeae Arduino IDE;

paseusarwouniue:

pa3BUTHE KOHCTPYKTOPCKUX HABBIKOB;

pa3BUTHE JIOTHYECKOTO MBIIUICHUS;

pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS;

pa3BUBaTh I03HABATEIbHYI0 AKTHUBHOCTh YYAIIUXCSA TIOCPEACTBOM BKIIOYEHHE B
MIPOEKTHYIO JCSITEIIbHOCTD;

pa3BUBaTb ~ MHTEpEC  y4yallUXCsi K  Pa3IUYHBIM  00OJacTsM  3JIEKTPOHUKH,
IPOrPaMMHUPOBAHUS U POOOTOCTPOCHHUS;

eocnumameibHble.

BOCIIUTaHNE Yy IeTel MHTEpeca K TEXHUYECKUM BHaM TBOPYECTBA,;

pa3BUTHE KOMMYHHMKATHBHOM KOMIIETCHLIMH: HABBIKOB COTPYAHHYECTBA B KOJUICKTHUBE,
MaJiol rpymre (B mape), yuactus B Oecene, 00CyKISHUH;

pa3BUTHE  COLMAIBHO-TPYAOBOW  KOMIICTEHIIHH: BOCIIUTAHHE  TPYIOIIOOMS,
CaMOCTOSITENIbHOCTH, YMEHHUS JOBOJIUTH HAYaTOE JAEJIO A0 KOHIIA;

dopMupoBaHne W pa3BuUTHE HH(GOPMALMOHHON KOMIIETCHIIMH: HAaBBIKOB pabOTHI C
pa3IMYHBIMU UCTOYHUKAMH HH(OPMAIHH, YMEHHUS CAMOCTOSITEIbHO UCKATh, H3BJIEKATh U
0TOMpaTh HEOOXOAUMYIO JUISI pellIeHHsI YUeOHBIX 3a7a4 MH(OPMAIIHIO.

I[Inanupyemble pe3y/bTaThbl.
JIM4HOCTHBIE pe3y/IbTaThl:

KPUTHYECKOE OTHOIIIEHNE K UHPOPMALIUK U N30UPATETHHOCTh €€ BOCTIPUSATHS;
OCMBICJIEHHE MOTHBOB CBOMX JICWCTBUI MPU BBHIMOJHEHUH 3aJaHUN;

pa3BUTHE JTIOO03HATEIHLHOCTH, COOOPA3UTETHLHOCTH MPU BBHIMOJTHEHUH Pa3HOOOPA3HBIX
3a/IaHUH MPOOJIEMHOTO U IBPUCTUUYECKOTO XapaKTEPa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOWYMBOCTH,  ULEICYCTPEMJIEHHOCTH,  YMEHUSA
MPEOA0JIEBAaTh TPYAHOCTH;

pa3sBUTHE CAMOCTOSITEJIBHOCTH  CYXKIEHHMM, HE3aBUCHUMOCTM M  HECTAaHJIAPTHOCTHU
MBITIIEHHS

OCBOEHHE COLIMATBHBIX HOPM, MPABWJI MOBEACHUS, POJie U (HOpM COIMATBLHON KU3HU B
rpynmnax u cooOIecTBax;

dbopMHUpOBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHWUU M COTPYIHHYECTBE C
JIPYTUMU 00Yy4arOIUMUCS.

MeranpeamerHslie pe3yabTaThl:

yMEHHUE IPUHUMATh M COXPAHATh YUeOHYIO 3a1auy;

YMEHHE MJIaHUPOBATh MOCJIEI0BATENBHOCTD Iar0B AJITOPUTMa JUIs IOCTHKEHUS LENH;
YMEHHUE CTAaBUTh IIeJIb (CO3/1aHUE TBOPYECKON pabOThl), IUIAHUPOBATh JTOCTH)KEHUE ITOU
LIENH;



® yMEHHE OCYIICCTBJISTh UTOTOBBII U MOLIATOBBINA KOHTPOJIb IO PE3YIIbTATY;

e CcrnocoOHOCTH aJIEKBaTHO BOCIIPHHUMATH OI[CHKY HACTABHUKA H JPYTUX 00yUYaroIInXCs;

® yMEHHE pa3jnyaTh CIoco0 U pe3yabTar ACHCTBUS;

® yMEHHE BHOCHTH KOPPEKTHBBI B JICHCTBHS B CIIydae PacXOXKIACHHUS PE3yJIbTaTa PEIICHHS
3aJ]auu Ha OCHOBE €€ OIICHKH M y4€Ta XapaKTepa ClIeIaHHBIX OIINOO0K;

® yMEHHUE B COTPYJHHUYCCTBE CTABUTH HOBBIC YUCOHBIC 3a/1aUH;

® yMEHHE OCYHICCTBIATh MOUCK HH(DOPMAIMU B HHIUBUAYAIbHBIX HH(DOPMAIIMOHHBIX
apxuBax oOydaromerocs, HWHPOPMAIIMOHHON cpeae 00pa3oBaTENbHOTO YUPEIKIACHHUS,
denepanbHBIX XpaHIIUIIAX HHPOPMAIIMOHHBIX 00pPa30BaTEILHBIX PECYPCOB;

® yMEHHE HCIOJIb30BaTh CPEICTBA HH(DOPMAIIMOHHBIX U KOMMYHUKAI[THOHHBIX TEXHOJIOTHI
JUTSL PeUICHNsI KOMMYHHKATHBHBIX, [T03HABATEIBHBIX U TBOPUECKUX 3a71a4;

® yMEHHE OCYIICCTBJIATh aHAIM3 OOBCKTOB C  BBIJACICHHEM CYIIECTBEHHBIX W
HECYIIECTBCHHBIX MTPU3HAKOB;

® yMEHHE NMPOBOJUTH CPAaBHEHHE, KIACCUPHUKAIIHIO 110 3alaHHBIM KPUTEPHUSIM;

® yMEHHUEC YCTaHABJIHMBATh aHAJIOTHH, TPUYHMHHO-CJICICTBCHHBIC CBS3H;

® yMEHHE apryMEHTHUPOBATh CBOIO TOUYKY 3PEHHS HAa BHIOOD OCHOBaHH W KPUTEPHEB IPH
BBIJICJICHUH NIPU3HAKOB, CPABHCHUH U KJIACCH(PHUKAIIMUA O0BEKTOB;

e yMEHHE BBIC/IYIINBATh COOCCEHNKA U BECTH JTHAJIOT;

® CHOCOOHOCTh MPHU3HABATH BO3MOXXHOCTh CYIICCTBOBAHHS PA3JMYHBIX TOUCK 3PCHUS U
NPaBO KaXKJOT0 UMETh CBOIO;

e yMEHHEC IUIAHUPOBaTh y4eOHOE COTPYIHHUYECTBO C HACTABHUKOM | JAPYTHMMHU
00yYJaOIIUMUCS: ONPEACIIATE 1eNH, QYHKIIUN YIaCTHHKOB, CITIOCOOBI B3aMMOICHCTBHS.

IIpenmeTHbIe pe3yJIbTATHI
e 3HATh Ha3HAYCHHUE MOJYJICH U JaTYNKOB KOHCTpyKTOpa Arduino;
e yMeTh cobupath 6a3oBbie MojIeaH Ha 6a3ze Arduin0 Ha MakeTHOH IUIaTe;
e UMeETh MPEJCTABICHHs O MEXaHU3Me porpaMMupoBanus B cpeae Arduino IDE;
® yMeTh MOJKIOYaTh MHUKpOKOHTposuiep K 1K, mpoBOAUT KOMMUISAIUIO MPOTrPaMMHOTO
KOJa U €ro 3arpy3Ky Ha MHKPOKOHTPOJLIED;
3HATh OCHOBBI 3JICKTPOHUKH;
e yMETh HCIPABJISITH HEUCIIPABHOCTHU TPH PabOTe yCTPOHCTB, cOOpaHHbIX Ha 6aze Arduino.

DopMa KOHTPOJIA
Habumonenue, ycTHBINH OnpoC, MHUCbMEHHBINA OMPOC, JAEMOHCTpPALIUS.

Buabl koHTpOJIS M GOpPMBI aTTECTALMHA
1. BxoaHO# KOHTPOIIb.
2. Texyuwii KOHTPOITb.
3. HTOroBbIit KOHTPOJIB.

Hcnosb3yemble negaroruyeckie TeXHOJIOTMU

Konnexmueno — meopueckaa oeamenpHocms - KOMIUIEKCHAs Melaroruyeckas TEXHOJIOTHS,
o0BeuHsIONas B cebe hopMbl 00pa3oBaHusl, BOCIUTAHUS U dCTETUYECKOro obmeHus. Ee pesynprar —
o0IMi ycrex, OKa3bIBAIONIUI MMOJOKUTEIFHOE BIMSHUE KaK HAa KOJUIEKTHB B I1€JIOM, TaK M Ha KaXJIOTO
y4alerocsi B OTJ1€JIbHOCTH.

JIuunocmno — opuenmuposgannoe odyuenue — 310 Takoe 00y4eHHe, KOTOPOE CTABUT IIABHBIM -
CaMOOBITHOCTh peOeHKa, ero CaMOIIEHHOCTh CyOBEKTHOCTh MpOIleccOoB oOyueHus. Llenp TUYHOCTHO —
OPUEHTHUPOBAHHOTO OOYYEHHMs] COCTOMT B TOM, 4YTOOBI 3aJIOKUTh B peOEHKE MEXaHU3MBI
camMopealli3alii, CaMOPa3BUTHS, CAMOPETYISIIMU CAMOBOCIUTAHUS U JApPYyrue, HEOOXOIUMBIC IS
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CTaHOBJICHUS CaMOOBITHOTO oOOpa3a M JAMAJOTHYECKOTO B3aMMOJCHCTBUS C JIIOJABMH, MPHPOJIOH,
KyJbTYpO#, IIMBUIIN3ALINECH.

Ilpoonemnoe obOyuenue — co3nanue B Y4EOHOU MESITENHHOCTH MPOOJIEMHBIX CHTYaIlMd |
OpraHu3alysi akTUBHON CaMOCTOSATEIbHON JAEATEIbHOCTH YYalllUXCsl [0 UX pa3pelieHuIo, B pe3yibTare
YEro IMPOUCXOJUT TBOPYECKOE OBJIAJICHUE 3HAHUSIMH, YMEHMSIMHU, HaBbIKAMH, Pa3BUBAIOTCA
MBICITUTENIbHBIE CIIOCOOHOCTH.

IlIpoexmuole memoowvl 00yuenus — paboTa MO JAHHOW METOAMKE JTa€T BO3MOXHOCTh Pa3BUBATh
UHIUBUAYAIbHBIE TBOPYECKHWE CIIOCOOHOCTH  ydYalluxcsi, ©OojJee OCO3HAHHO [MOAXOIUTh K
po(eCCHOHATTLHOMY U COIIMAIbHOMY CaMOOIIPE/IEICHUIO.

Hccneoosamenvckue memoost 6 00yyenuu — 1a0T BO3MOXXHOCTh YYalIUMCSI CAMOCTOSITENIEHO
MIOTIONHSATH CBOM 3HAHMSI, INTYOOKO BHUKATh B U3y4aeMyI0 TIPOOJIeMy | MPEANoaraTh MyTy ¢ PeiieHus,
YTO BaXKHO IpHU (POPMUPOBAHUU MUPOBO33PEHHS. DTO BAKHO JI OMpeAeieHHs WHAUBUAYAIbHON
TPACKTOPHUH PAa3BUTHUS KaXKJIOTO IIKOJIbHUKA.

300posvecoepezarougue mexnoozuu - o0pazoBaTesbHbIE TEXHOJIOTUNY 110 onpeaenennto H.K.
CMmupHOBa, - 3TO BCE T€ ICHUXOJIOrO-TEJArOTUYECKUE TEXHOJIOTHHU, MPOrpPaMMbl, METOIbI, KOTOPHIC
HaIpaBJIeHbl HA BOCIIUTAHUE Y YYALTUXCS KYJIbTYPHI 3I0POBbS, IMYHOCTHBIX KaYECTB, CIIOCOOCTBYIOIIHUX
€r0 COXPaHEHHIO W YKpPEIUICHHI0, (OPMHUPOBAHUE NPEACTABICHUS O 3J0pPOBbE KaK I[E€HHOCTH,
MOTHBAIIMIO Ha BEJIEHUE 37J0POBOr0 00pa3a )KU3HH.

YyeOHublii mj1an

Ne n/m Haspanue paznena, KonuuecTBo vacos dopmel
TEMBI Bcero Teopust | IlpaxTixa aTTeCcTaluu/KOHTPOIIS
1 Beeoenue 2 2 0 -
2 3nakomcemeo ¢ Arduino | 16 10 6 Texymuii KOHTPOJIb
IIpoMexxyTouHBIM
3 Paboma c navopom 50 2 48 Tekyuuit KOHTPOJIb
Arduino: coopka, WToroBslii KOHTPOIb
npozpammupoeanue u
npoOWUBKA
HTOIO | 68 14 54




Conep:xanue y4eOHOro miaHa
Pa3znen 1. BBenenue

Teopus: BBomnoe 3anarue. OcHOBBI Oe3omacHOW paloTbl. MHCTpyKTaXX 1O TEXHHKE
6e3zomacHoctu. [IpuMeHeHne poOOTOB B COBPEMEHHOM MHpE: OT JAETCKHX HIPYIIEK, 0 Cephe3HBIX
HAYYHBIX HCCIIEJOBATEILCKUX pa3paboTok. JleMOHCTpaus mepeaoBbIX TEXHOJOTHUECKUX pa3padoToK,
npexacraBiasieMblx B Toknmo Ha MexayHapoIHOW BbIcTaBKe po0OoTOB. McTopuss poOOTOTEXHHKH OT
rTyOOKOH APEeBHOCTH 0 HamuX AHel. Onpenenenne moHATHS «poOoT».

Ilpakmuxka: He TUIAHUPYETCS.

Paznea 2. 3uakomcerBo ¢ Arduino

Teopusi:  MUKpPOKOHTpPOJUIEPBI: Ha3HaueHWEe W OpUHIUI paboTbl. Buasl w  THIBI
MHUKPOKOHTPOJUIEPOB. DieKTpuueckuii Tok. Cuia Toka, HampspDKeHHE, CONpoTHBiIeHue. Pesucrop u
KOHJIGHCATOp. OJekTpudeckas €EmkocTb. Cperomuon. VICTOYHMK TUTaHUS TOCTOSIHHOTO TOKA.
[TocnenoBarenbHOE M NapaneiabHOe coeauHeHne. Mynptumerp. [IpaBuiia moyib30BaHusT MYJIBTUMETPOM.
Muxkpokontposuiep Ha 6aze Arduino. ITmata Arduino UNO, Arduino Mini, Arduino Nano, Arduino
Mega. HaGop Arduino. MakerHas miuara. CeHCOpbl, MOAYIH, HaT4uKd. OCHOBHBIC BBIXOJBI HA ILIATE
Arduino u ux Ha3HaYEHHE.

Ilpakmuka: Pabora ¢ makerHoi miaroii (breadboard). Msydenue coctaBa mabopa Arduino.
O030p IaTYMKOB, CEHCOPOB U MojyJei Habopa Arduino. Anamu3 miat Arduino UNO, Arduino Mini,
Arduino Nano, Arduino Mega.

Pa3znen 3. Pa6ora ¢ Hadopom Arduino: c6opka, mporpaMMHpOBaHHe H MPOIIHBKA

Teopus: Cpenoit Arduino IDE: ycranoBka, nuzyuenue MeHto. O030p si3bIka MPOrpaMMUPOBAHUS
C/C++. Ilbe3oauHaAMUK: HA3HAUCHHWE W MPHUHIUN paboThl. JlMCIUiei: Ha3HAYCHUE M MPUHIUI PaOOTHI.
JlaT4uK paccTOSIHMS: Ha3HAUYE€HUE U MPUHIMN paboThl. JlaTuuk TeMmepaTypbl: Ha3HAUYCHHE U MPUHIIUIT
pabotel. CepBOnpuBOA: Ha3HAYEHHE W NPUHLUN padoThl. JlaTyMk 3ByKa: Ha3HAYEHHWE U TNPUHIUI
paboThl. J[aTYMK OCBELICHHOCTH: Ha3HAUYe€HUe U NpUuHIMMN paboThl. CkelTd. 3arpyska ckenrya.

Ipaxmuxa: 3HakomcTBO co cpenoit Arduino IDE. 3arpyska ckeiitda Ha tuiaty Arduino.
[Tporpammuoe ympaBieHue paboToii cBerogmona (cOoOpka ¥ 3arpy3ka TOTOBOTO Koja). PydrHoe
ympaBlieHHe paboToil cBeToanoaa (cOopka U 3arpy3ka roToBOro Koja). YIpaBieHHe Mbe30ANHAMUKOM
cBeroanoa (cOopka u 3arpy3ka roToBOro koja). Beisoa nHbopmarnu Ha gucIuien (cOopka ycTpoiicTBa
U 3arpy3ka rotooro koja). COopka yiabTpa3ByKOBOIO JaJbHOMEpa (3arpy3ka TIOTOBOTO KOJA).
[IpoexktupoBanue 1uppoBoro TtepMoMmeTrpa (3arpy3ka TOTOBOrOo Koja). YIpaBieHHE paboToi
CEepBOINPHUBOJIBI (COOpKa U 3arpy3ka roroBoro koja). IIpoekTupoBaHue ycTpoHCTBa AJs ONpeAeiIeHUs
ocBellleHHOCTH (cOopka M 3arpys3ka rotoBoro koja). Pabora ¢ marumkom 3Byka (cOopka ycTpoHCTBa U
3arpyska roToBoro koja). Pa3paboTka cBeTHIbHMKA C YIpaBIsieMO’ spKOCThIO (110 0Opasity). Coopka u
IPOrpaMMHPOBaHUE YCTPOUCTBA IO 3aMBICTY.



Kanenaapubiii yueOHbIi rpadguk

Ne | Mecsiy | Yncmo' Bpewms dopma Koin- | Tema 3anstus Mecto dopma
n/n MIPOBE/ICHUS | 3aHATUI BO MIPOBE/ICHUS | KOHTPOJIA
SAHSATHH 4acoB
Pa3zgen 1. Beenenue
1. Jlekuus 2 Beenenue B po6ororexnuky. Texnnka 0ezonmacHocti. Muest | Kao. 10 YCTHBIH ompoc
co3nanus poOoToB. MicTopus poOOTOTEXHUKH.
Paszaea 2. 3nakomerso ¢ Arduino
2. Jlexmmst 2 MukpokorTposuiep Arduino u ero BuIsI Kab. 10 YcTHBIN onpoc
3. Jlexuust 2 CocraB 6a3oBoro Habopa Arduino Kab6. 10 Y CTHBIH onpoc
4. Jlexuus 2 [TpaBuna pabotsl ¢ Habopom Arduino. OCHOBHbIE Ka6. 10 VYerHbll onpoc
MOHATHUS DJICKTPOHHUKH
5. Jlekuns 2 OCHOBHBIE JIEKTPOHHBIE KOMIIOHEHTHI U UX Ka6. 10 YcrHbIi onpoc
XapaKTEPUCTHKH
6. [TpakTrueckoe 2 W3yuenue cocraBa 6azoBoro Hadopa Arduino Kab6. 10 Habmonenue
3aHATHE
7. KomOunuposa 2 [IpaBuiia ncnosap30BaHNsl MAaKETHOM IJIaTHI Kab6. 10 Habmonenue
HHOE 3aHATHE
8. KomOunuposa 2 Monynu u natuuku Kab6. 10 Habmonenue
HHOE 3aHAITHE MUCHMEHHBIN
OIpoc
9. [TpakTrueckoe 2 O0630p paznmuysbix miat Arduino. Hasnauenue BeixomoB | Kao. 10 Habmonenue
3aHSTHE Ha IJ1aTe
Pa3nen 3. Padora ¢ Habopom Arduino: coopka, mporpaMMHpOBaHHE W MPOLINBKA
10. KomOunuposa 2 3nakoMcTBO co cpenoit Arduino IDE Kab6. 10 Habmonenue,
HHOE 3aHSTHE YCTHBIN OIIPOC
11. KomOunuposa 2 3nakoMcTBO co cpenoit Arduino IDE Kab6. 10 Habmonenue,
HHOE 3aHSTHE YCTHBIN OIIPOC
12. [TpakTyeckoe 2 [IporpamMmHOE ynpapieHue paboTol CBETOAMO/A Kab. 10 JleMoHCTpamnus
3aHATHE
13. [TpakTnueckoe 2 [IporpamMmmHoOe yrpaBieHue pabOTOM CBETOIMO A Kab. 10 JlemoHCTpanms




3aHATUC

14, [IpakTHueckoe Py4noe ynpasnenue paboToil cBeronuozaa Kab. 10 JlemoHCTpanus
3QHSITHE

15. [TpakTuueckoe Py4noe ynpasnenue paboToil cBeronuozaa Kab. 10 JemoHCTpanus
3QHSITHE

16. [TpakTuueckoe VipaBiieHue Nbe30ANHAMHKOM Kab. 10 JemoncTpauus
3QHSITHE

17. [TpakTuueckoe VipaBiieHue Nbe30ANHAMHKOM Kab. 10 JemoncTpanus
3QHSITHE

18. [IpakTuueckoe Pab6ora ¢ nucnieem Kab. 10 JemoncTpauus
3QHSITHE

19. [IpakTuueckoe Pab6ora ¢ nucnieem Kab. 10 JemoncTpauus
3QHSITHE

20. [IpakTryeckoe PaGoTa ¢ ynbTpa3ByKOBBIM JaTYUKOM PACCTOSHUS Ka0. 10 JemoncTpanus
3aHSITHE

21. [TpakTudeckoe Pabora ¢ ynpTpa3ByKOBBIM TaTYMKOM PACCTOSIHUS Ka6. 10 JemoncTpanus
3aHSITHE

22. [IpakTrueckoe Pabora ¢ naTunkoM TemrmepaTypbl Kab6. 10 JemoHcTpanus
3aHSITHE

23. [IpakTrueckoe Pabota ¢ naTunkoM TemmepaTypbl Kab6. 10 JemoHCcTpanus
3aHSITHE

24. [IpakTuueckoe Pabota ¢ cepBonpuBooM Ka6. 10 JlemoHcTpanus
3aHSITHE

25. [IpakTuueckoe Pabota ¢ cepBonpuBoioM Ka6. 10 JlemoHcTpanus
3aHSITHE

26. [IpakTuyeckoe Pabota ¢ 1aTYnKOM OCBEIIEHHOCTH Kab. 10 JlemoHCTpanus
3aHSITHE

27. [IpakTuueckoe Pa6ota ¢ naTuukoM 3Byka Kab. 10 JlemoHcTpanus
3aHSATHE

28. [IpakTuueckoe CBETUIFHUK C YIIPABISIEMOH SIPKOCTHIO: cOOpKa Ka6. 10 [MuceMeHHbIi
3aHSATHE YCTpOICTBA onpoc,

JIEMOHCTpPAIIHS

29. [IpakTnueckoe CBEeTUJIBHUK C YIIPABIIEMOU SIPKOCTHIO: 3arpy3ka koma | Ka6. 10
3aHSITHE Y TECTUPOBAHHE

30. CamocrosiTenb COopka u mporpaMMUpOBaHKE YCTpoicTBa o 3ambicy | Ka6. 10 JlemoHCTpanms
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Hasi pabora

31. CamocrosTenb COopka u mporpaMMupoOBaHHe YCTpoicTBa o 3ambiciy | Ka6. 10 JlemoHCTpanus
Hasi pabora

32. CamocTosiTens COopka u mporpaMMUpOBaHKUE YCTpocTBa 1o 3ambiciy | Ka6. 10 JeMoHcTpanus
Hasi pabora

33. CamocTosiTens COopka u mporpaMMUpOBaHKUE YCTpoicTBa 1o 3ambiciy | Ka6. 10 JeMoHcTpanus
Hasi pabora

34. CamocTtosrenb COopka 1 mporpaMMHUpPOBAaHUE YCTPOUCTBA MO 3aMBICITY JlemoHcTpanus
Hasi pabora

*MGC}IH, YUCJIO U BpCM: IIPOBCACHUA 3aHATUHN — COTJIaCHO YTBCPKACHHOMY PACIIMCAHUIO.
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MeToauueckoe obecnedeHne MpPorpaMmsbl

HNudopmanunonnoe odecnevyenmne

Iloobopka euoeomamepuana no memam npozpammol

HcTopust poOOTOTEXHUKHU: OT 5 BEKa J0 H.3. 0 COBPEMEHHOCTHU
https://www.youtube.com/watch?v=u9bctZrEiq|

BrictaBka po6otoB B Tokuo SnoHus: cambie HOBBIE B KpyThie poOoTh 2020
https://www.youtube.com/watch?v=8hxawxyPZ3c

[TporpamMmmupoBanre ApayuHo ¢ HyJs. Arduino 71 HAauMHAIONTUX
https://youtu.be/EOb2yukhZ_Q

Ypoku Apayuno #0 - uto Takoe Arduino, KyJa MOIKITIOYAIOTCS TaTYHKU ¥ KaK MTUTATh
Apnayuno https://www.youtube.com/watch?v=nrczO8tWJINg&t=205s

Yem oTnmuaeTcss MUKPOKOHTpOJUIEp U MUKponpoueccop https://youtu.be/MglLchuSIbSA

Hucempykyuu no pavome c Arduino u npumepsl npoekmos:

1.
2.

3.
4.

Odunmanbublii caliT komnanuu Arduino https://arduino.ru/.

ArduinoMaster.Ru. ITpoekTbl apyHHO [Isi HAYHHAIOIINX
https://arduinomaster.ru/projects/proekty-arduino-dlya-nachinayushhih/
PobotoTtexnukal 8.pd. ApayrHO NpoeKThI i HaunHaromux https://clck.ru/tjRSE
[TporpamMMHBI€ KOBI IS BHITIOJHECHHUS MPAKTUYECKOM YacTH MPOrpaMMbl (B 3JICKTPOHHOM
BHJIC B KAOMHETE).

Hucmpykuuu no mexHuKe 6e30nacHocmu:

1.

ok~ N

6.

WHcTpykuus o oxpase TpyJa o0ydarouuxcs (BBOAHbBIN HHCTPYKTAX).
WHcTpykuus npaBuiaM 6e30MacHOro noseaeHus yqammxcs B OY.
WHCTpyK1Ms 0 MOKapHOM 6e301MacHOCTH.

WHCTpyK1Ks 1O 3J1eKTPOOE30MaCHOCTH.

I/IHCTPYKI_II/IH 110 IpaBujIaM 0e30ImacHOCTH Ipu 06Hapy>KeHI/II/I HCHU3BCCTHBIX IMTAaKCTOB,
B3PBIBOOITACHBIX MPEAMCTOB.

HNHucTpykius npaBuiia 6€301macHOTO OBEACHUS IIPU YTPO3€ TEPPOPUCTUIECKOTO aKTa.

Mynemumeouiinvie npezeHmayuu no memam:

1.
2.

B

Hctopus pobotorexHuku. CoBpeMeHHbIE POOOTHI.

OcHOBHBIE NOHATHUSA NIEKTPOHUKU. OCHOBHBIE YIEKTPOHHBIE KOMIIOHEHTHI U UX
XapaKTEPUCTUKH.

MukpokoHTposuiepsl. MukpokoHTposuiep Arduino.
Cocra Habopa Arduino.
Cpena Arduino IDE.


https://www.youtube.com/watch?v=u9bctZrEiqI
https://www.youtube.com/watch?v=8hxawxyPZ3c
https://youtu.be/E0b2yukhZ_Q
https://www.youtube.com/watch?v=nrczO8tWJNg&t=205s
https://youtu.be/MqLchuSlbSA
https://arduino.ru/
https://arduinomaster.ru/projects/proekty-arduino-dlya-nachinayushhih/
https://clck.ru/tjRSE

Pa3narounslii MaTepuan
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2. Cocmag naamur Arduino UNO

OnopHoe HanpsxeHue Analog Reference

O6wwun, 3asemneHne

LiucbpoBble BbiBOADI,

unTepdenc TWIIIC/2C LUncbposbie Bxoabl/BbIXOAbI,

LUUM, nutepcbencol UART, SPI

KHonka copoca Reset - f 2066666 PR ® s Ceetoauopsl! L, RX, TX,
SCLSOA 2 o o = nuTtaHua ON
§60 907
W ON

0

Mwukpo USB nopr, Tun B
MukpokoHTponnep

USB-npeobpasoBaTtenb ATmega328
CH340 -

o wmct! ICSP-pasbém ATMega328,

PT b - S 2
MpenoxpaHuTtens -3 T Wi yerhe uHTepdpenc SPI

z 2E[o® Ox .l
HuhiR1 6

[OononHutenbHble
KOHTaKTbl MHTepdencos
UART, TWI/I2C, nutauusa

J Lndpo-aHanoroeble
5 ;,_g. E N | BX0AbI/BbIXOAbI,
uHtepdenc TWI/IIC/I2C

Pasbém 5,5 x 2,1mm
BHELWHEro UCTOYHUKA
nuTaHua, 7-12B

Mutanue 7-12B

O6wwun, sasemneHune
Bbixop 5B

Bbixoa 3.3B

He ucnonb3syetcs
OnopHoe HanpsixeHue In/Out Reference

KoHTakT cbpoca Reset



3. Pacnunoexka naamwot Arduino UNO

USB nopr
Power jack - -
(7-12V)

- Knonka copoca(Reset)
1CSP

ez , LR (SCL)

RX. TN miamkarops i )| (SDA)
Mukpokontposiep & V1S Sl gy S s e : (AREF)

: ) ‘ B S Jemuas(GND)
Hudposoii, SCK(13)
Hudposoii, MISO(12)
Hudpopoii, MOSI(11)
[l posoii,SS(10)
Hudposoii(9)
g posoii(8)

L posoii(7)
Ingposoii(6)
Lndposoii(5)
Hudposoii(4)
Hudposoii(3)
[ugposoii(2)
[udposoii, TX(1)
Hudposoii, RX(0)

O s XY

ONINQyuv

Copoc(Reset)

+3.3 Boasr(3.3V)

+5 Boaw1(5V)
Jemas(GND)
Jeman(GND)
Muranne 7-12B(VIN)

=y

Anagaorobiii(A0)
Anagaoroebiii(Al)
AHa10roBbII(A2)
Anajorossiii(A3)
Ananoroewnit,12C:SDA(A4)
Anaaoroewiit,12C:SCLAS)

AT/RE BOYM — 0T ONINGUY'ARA -
) = y

V.
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CxeMbl 1J151 MOAKJIOYEHUSI MOAYJIel, JaTYMKOB M CEHCOPOB (/151 BHINOJIHEHUS] MPAKTHYECKOM
YacTH).

1. Ilooknrouenue ceemoouooa

ANALOGIN

P

™~ a2 N s N
LA |

Torl
RXD«0

DIGITAL (PuRn«—
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4. Ilooknrouenue oucniesn

rxmm Arduino

™ i
= Arduino

www.arduino.c

» POWER ANALOG IN
ASVGnd Vin 012345

wWWW.arduind.cc

w
] PO ANALOG IN
SU8svonwvn 012345
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7. Ilooknouenue cepsonpugoda

RxEE Arduino’

~aownm o mon
T

DIGITAL (PuM=~)
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KoHTpo1bHO-U3MepHUTe/IbHbIe MaTepUaIbI
IMucsmennas pa6ora no Teme «3HakoMcTBO ¢ Arduino» (mpumMepHasi padora)
PaGora conmepxut 3 3ananus . Jlaiite moapoOHbII OTBET HA MMOCTABJICHHBIC BOIIPOCHI.

3aganue 1. Hapucyiite nens no 3agaHHoMy omnucanuto. Llens coctout u3 2 napamienbHO
COEIMHEHHBIX ydacTkoM. Ha mepBom ywacTke pesuctop comnpotuBienneM 100 Om, Ha
BTOPOM — 2 [IOCJIEJIOBATEIBHO COEIMHEHHBIX CBETOMO/1a. B KauecTBe NCTOUHMKA TUTAHUS —
Oatapeiika Ha 6,3 BoyibTa. B ienmu nprCcyTCTBYET BBIKIIOUATEb.

Baganme 2. Ilpemrokure wmaer0 mpoekra Ha 0aze Habopa Arduin0, OCHOBHOH 4YacThIO
KOTOPOTO SIBJISIETCS IATYMK BIAKHOCTH.

3aganme 3. Ha pucynke npezacraBieH HU(POBOH MyIbTUMETp. UTO MOXKHO H3MEpSATh
JAHHBIM MYJIBTUMETPOM, €CJIM IOJIO)KEHNE YKa3aTeJIbHOW PYKOATKH COOTBETCTBYET €€
MOJIOKEHHUIO HA PUCYHKE?

OFF || 150 ACV
0
) DCA

» 2000

p—TE
-‘;".l:l '

r—VimA~

DT-8308B :
DIGITAL | x
MULTIMETER Soovems COM™

IIucsmennas padora no reme «Padora ¢ HadbopoM Arduino: c6opka, nporpaMMUpOBaHue U
NPOIIMBKa» (MpUMepHasi padora)

PaGora conepkut 2 3ananus. [laiite moqpoOHBI OTBET HAa IOCTABJICHHBIC BOIIPOCHI.
3aoanue 1. Uto takoe ckertu?

3aoanue 2. 3anumure 3Tanbl 3arpy3Kd MPOrpaMMHOI0 K0J1a Ha COOpaHHOE YCTPOMCTBO.
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KpaBuenko A.B. 10 mpakrtuueckux yctpoiictB Ha AVR-MukpokoHtposuiepax. — M.:
Mznarensckuit nom «Jlomka-XXI», K. «MK-IIpeccy, 2008. — 224¢

Pesnu 10.B. 3anumarensbHas mukposnexktponuka. — CII6.: BXB-Ilerepoypr, 2007. —
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HNuTepHeT pecypcebl:

1.

2.

ArduinoMaster.Ru. IIpoekTsl apayWHO Jisd HayWMHAKOMUX [DJIEKTPOHHBIA pecypc| —
Pexxum nocryna: https://arduinomaster.ru/projects/proekty-arduino-dlya-nachinayushhih/
Amnepka. baza 3Hanuii Amnepku [OnekTpoHHBIM pecypc] — Pexum pgocrymna:
http://wiki.amperka.ru/

Enunas komneknus mudpoBbIX 00pa3oBaTeNbHBIX pPECcypcoB [DIEKTpOHHBIA pecypc]. /
pexum pocryna http://school-collection.edu.ru

Karanor caiiToB 1mo poOOTOTEXHHKE - MOJIE3HbIM, KAaYECTBEHHBIH M Haubosiee MOJHBIN

cOopHuK MHpOpMaLUU O POOOTOTEXHMKE. [DNEeKTpOHHBIH pecypc] — Pexum nocryma:
http://robotics.ru/
Odunuanpaplii cadT komnanuu Arduino[DnexTpoHHBIH pecypc] — Pexum nmocryna:

https://arduino.ru/.

PobGotoTtexnukal 8.pd. ApAynHO MPOEKTHI A HAYMHAIOUIMX [DJIEKTPOHHBIH pecypc] —
Pexxum noctyna: https://clck.ru/tjiRSE

@enepanbHblii  LEeHTp  UHGOPMALMOHHO-00pa3oBaTenbHbIX  pecypcoB  (PLIMOP)
[DnexTponHbIid pecypc]. / pexxum moctyna http://fcior.edu.ru
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