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IHosicHUTEALHAA 3aIIHCKA

HanpasiieHHOCTb TPOrpaMMbI — TEXHHYECKas.
Bua nporpaMMbl — MOAEPHU3UPOBAHHAS.

AKTYaJlbHOCTBh IPOrPaMMBbI

OO0pa3zoBarenbHass pOOOTOTEXHUKA B HACTOSAIIEE BpeMs SIBISETCA MNPEIMETOM 0COO0ro
BHUMaHMs. AKTYyaJbHbIM BOIPOCOM SIBJISIETCS BBIABICHHE M Pa3BUTHE MOJIOABIX TaJaHTOB,
(dhopMUpOBaHHE WHXCHEPHOTO MBIINUICHHS y OOydJaromuxcs. B Tekymmii MOMEHT CHEIHATUCTBI B
00JIaCTH MMKPOIPOLIECCOPHBIX CUCTEM U POOOTOTEXHHYECKUX KOMIUIEKCOB OyayT BOCTpeOOBaHBI Ha
pelHKEe Tpyaa. B Hacrosimee Bpems yBEIMUYMBAeTCs HHTEpec K pobOortoTexHuke. Hampamienue
«Po0oTOTEXHUKA» BXOIUT B YMUCJIO MPHUOPUTETHBIX COpeBHOBaHUM B aBMkeHHM «lIpodeccronansl
Poccunm».

OO0pa3zoBarenbHas pOOOTOTEXHUKA SBISETCS OAHMM U3 CHOCOOOB HMHYKEHEPHOI'O MBIIUICHHMS.
Buenpenne OCHOB pOOOTOTEXHUKHM IMOMOXKET C(HOPMUPOBAHHMS y IIKOJIBHUKOB IIEJIOCTHOE
IPEJCTABICHNUS O MUPE TEXHUKHU, YCTPOUCTBAX KOHCTPYKLUH, MEXaHU3MaX U MalllHAaX.

PoGoroTexHuka - 3TO mpuUKIagHAs HayKa, 3aHUMAroUlascs pa3pabOTKOM M H3KCIulyaTauuen
MHTEJUIEKTYaJbHBIX AaBTOMATU3UPOBAHHBIX TEXHUYECKUX CHUCTEM JUI pealM3allud UX B Pa3JIMYHBIX
cdepax yenmoBeyeckor AesTeabHOCTH. COBpeMEHHbIE pOOOTOTEXHHUECKUE CUCTEMbI BKIIIOUAIOT B ceOs
MHUKPOIIPOLIECCOPHBIE CUCTEMBl YIPABICHUS, CUCTEMBl JIBUKEHHUS, OCHAIEHbl Pa3BUTBIM CEHCOPHBIM
obeclieueHneM 1 CpeacTBaMu aJalTalui K USMCHAIOIUMCA YCJIOBUAM BHEIITHEH CpCabl.

OObeauHEHNE KOHCTPYUPOBAHUS € MPOrpaMMHUpPOBAHHEM JAET BO3MOXKHOCTh HMHTEIPHPOBATH
NpeaAMCTHBIC HAYKWM C Pa3BUTUCM HWHXCHCPHOI'O MBIINIJICHUSA 4YCpPE3 TEXHHUYCCKOC TBOPYCCTBO.
WHxeHepHOe TBOPUECTBO U JIAOOPATOPHBIE UCCIICAOBAHUS SABISIOTCS MOIIHBIM HHCTPYMEHTOM CHHTE3a
3HaHUH.

IMexqarornyeckas ueaecoo0pasHOCTh NPOrPAMMBbI

[Tenarornyeckass  1e1€cO00pa3sHOCTh  JOMOJHHUTENbHONH  00pa30BaTeNbHOW  MPOrpaMMbl
3aKJII0YaeTCs B CO3/aHMU 0co00il pa3BUBAIOIEH Ccpenbl Ui BBISIBICHHS M Pa3BUTUS OOLIUX U
TBOPYECKHUX CIIOCOOHOCTEH 00YyYaromuXcs, YTO MOXKET COCOOCTBOBATH HE TOJBKO UX MPUOOIIEHUIO K
TBOPUECTBY, IPUYEM HE TOJBKO K JEKOPATUBHO-IPUKIAJHOMY, HO W PACKPBITUIO JIyYIIMX
YeJoBeYeCKHX KadecTB. JlomonHuTenbHas oOpa3zoBaTeibHas MporpaMma ONHMpaeTcs Ha Cleayroline
neAarornyeckue MpUHIUIBL:

® [IPUHIUI JOCTYIMHOCTH 00Y4EHUSI — y4eT BO3PACTHBIX U MHIUBHUIYaJIbHBIX OCOOCHHOCTEH;

¢ [IPUHOMUIT IO3TAITHOI'O er'IY6J'IeHI/ISI 3HAaHUN — YCIOXHCHHUC yqe6Hor0 Marepuajlia OT
IIPOCTOI0 K CJIIOXKHOMY IIPU YCJIOBHUH BBIITOJTHCHU A O6y‘~IaIOHII/IMC$I NpEaAbIAYIINX 3aI[aHI/II\/’I;
¢ [IPUHIOUII KOMIUICKCHOI'O pa3BUTHUA — B3aNMMOCBA3b W B3aUMOIIPOHUKHOBCHUC pPaA3aCIIOB

(6:10K0B) MpOrpamMMmBI;

® TIPUHITUI COBMECTHOT'O TBOPYECKOTO MOKMCKA B TIEIarOTMYECKOM JIeATENbHOCTH;

® TIPUHIUI JITYHOCTHOM OIEHKH KaXKJIOTO 00ydaronierocst 0e3 CpaBHEHUS C APYTUMH JIETHMH,
MTOMOTAIOIIHIA UM ITOYYBCTBOBATh CBOIO HETIOBTOPHMOCTD M 3HAUUMOCTH ISl TPYIIITHI.

HauanbHblil ypoBeHb MpoOrpamMmbl MOAPa3yMeBaeT HAJMUUE TOTOBBIX MPOIPAMMHBIX KOJIOM JUIs
paboThl, 4YTO TMO3BOJSET oOOyyaromuMmcs 0e3 BIaJeHUs Ha JOCTaTOYHOM YpPOBHE SI3BIKOM
IpOrpaMMHUPOBaHUs TONMPOOOBaTH ce0s B KauecTBe pa3paboTyvka poOOTU3MPOBAHHBIX TEXHHMUYECKUX
ycTpoiicTB. JlaHHBI MeTOo 00y4eHHsI CIOCOOCTBYET NpO(OpUEHTAIMH YYalluXcs W HampaBieH Ha
BBISIBIIEHHE HHTEpeca K chepe poOOTOTEXHUKH.

Arduino 1aéT BO3MOXHOCTh YYEHHKY OCBOUTh OCHOBHBbIE TPUEMBI KOHCTPYUPOBAHHS U
POrpaMMUPOBAHUS YIIPABIISEMBIX AJIEKTPOHHBIX YCTPOMCTB M TMONYYUTh HEOOXOAMMBIE 3HAHUS U
HaBbIKM U1  JajbHEHIIed caMopealu3allud B  00JacTH  MHXKEHEpUHM, H300peTaTesIbCTBa,
MH(POPMAIIMOHHBIX TEXHOJIOTUN U IPOrPaMMHUPOBAHUS.



Ajxpecat nporpamMmsl

[Iporpamma paccumtana musa oOydatromuxcs 12-15 mer. Ilporpamma moctymHa A JI€TEH,
MPOSIBUBIIINX BBIIAIOIINECS CIMOCOOHOCTH (OJapeHHbIE), Tl C OrpaHWYCHHBIMU BO3MOXKHOCTSIMHU
3/10pOBbs (HapyllIeHUE 3peHUs U CiyXa), AeTed, HaXOASAIIUXCS B TPYIHOM )KU3HEHHOM CUTYallUH.

[Iporpamma  mnpeagHa3HaueHa  Juist  OOYYalOUIMXCSl, HMHTEPECYIOLIUMXCS  TEXHUKOW U
KOMITBIOTEPHBIMU ~ TEXHOJIOTUSMM, OJApPEHHBIX YYalllUXCsl M HampaBleHa Ha o0ecreueHue
JIOTIOJTHUTEIHHON TEOPETUYECKOW M MPAKTUYSCKOW MOATOTOBKM MO HampaBiieHHt0 «PoOOTOTeXHUKA U
[IPpOrpaMMHUpPOBAaHUE» M  Pa3BUTHE TBOPYECKUX, MHTEIUIEKTYQIbHBIX UM  HCCIEI0BATEIbCKUX
CIIOCOOHOCTEH.

Cpox ocBoeHusi mporpamMmmali: 1 roj.
O0bem nporpamMmsl: 68 akaJeMHUUECKUX YaCOB.
Pexum 3aHaTHIL: 2 aKaIeMUUECKHI Yaca B HEJIETIO.

YueOHas rpynna: 4 rpynnsl 1o 5 — 8 yyammxcs.

dopma opraHu3zanumn 06pa3oBaTeJIHLHOIO MPOIEcca: OYHAas.

Yci0Bus peaau3anuy NporpamMmbl

Texnuueckoe obecneuenue 00pazoeamenpbHo20 npoyecca:
1. TlepcoHnanbHBIN KOMIIBIOTEP (HOYTOYK).
2. Kononkwu.
3. IIpoekTop MyJIbTUMEIUNHBIN.
4. DNeKTpOHHBIA KOHCTPYKTOP Arduino ¢ HaOOpPOM CEHCOPOB, JATYMKOB M KOMITOHEHTOB.

DopMbI IPOBEICHUA 3AHATHIL:
® JICKIUS,
® [PAaKTUYECKOE 3AHSTHUE;
e caMocTosTeNbHas padboTa.

Heab nporpammbl
Pa3BuTHe Hay4HO-TEXHUYECKOTO M TBOPYECKOI'O NMOTEHIMAIA JIMYHOCTH YUYEHHKA MOCPEICTBOM
0o0yueHHUs: OCHOBaM pOOOTOTEXHUKE U U3yUYEHUSI OCHOB KOHCTPYMPOBAHUS U IPOTPaMMHPOBAHMUSL..

3agaum:
obpazosamenvuble:
® T[I03HAKOMHUTH YydYalluxcsi ¢ Oa30BbIM KpPYroM CHELMaJbHBIX 3HaHUM B oOxacTu
POOOTOTEXHUKHU COTJIaCHO nporpamme: MPUHIMIIAMA U BO3MOXKHOCTSIMHU

KOHCTPYUPOBAHMS, NMPOEKTUPOBAHUS, MPOrPaMMHUPOBaHHUS OOBEKTOB TEXHHUKHM Ha 0aze
Habopa Arduino;

e (dopMupoBaThb M PACHIUPATH KPYro3op YydamMXcsi B 00JacTh poOOTOTEXHUKH,
CIOCOOCTBOBaTh  CTAHOBIICHHIO YCTOHYMBOTO TIO3HABaTENILHOTO HWHTEpeca K
COBPEMEHHEBIM TEXHOJIOTUSIM KOHCTPpYHUPOBaHU, [IPOrPaMMUPOBAHHUS u
UCTIOJIB30BaHUsT pOOOTU3UPOBAHHBIX YCTPOUCTB;

e O0OyuyuThb TpHEMaM KOJUIEKTUBHOTO  IPOEKTUPOBAHMS, KOHCTPYHUPOBAHHUA U
POTPAMMHUPOBAaHUSI OOBEKTOB TEXHHKH COTJIACHO TPOTpaMMe C HCIOJIb30BAHUEM
Habopa Arduino;



BbIpaboTaTh HaBbIKM mpuMeHeHHs cpenactB MKT B moBcenHEBHOW KM3HM, TPH
BBITNIOJTHEHUH HHIUBUAYAIbHBIX U KOJUIEKTUBHBIX ITPOEKTOB;
00y4nTh IPUHLIUIIAM COOPKHU CXEM Ha MAKETHBIX IJIaTax;

00y4uTh OCHOBaM IiporpammupoBanus B cpene Arduino IDE;

paseusarwouiue:

pa3BUTHE KOHCTPYKTOPCKUX HABBIKOB;

pa3BUTHE JIOTHYECKOTO MBIIUICHUS;

pa3BUTHE IPOCTPAHCTBEHHOTO BOOOpAXKEHUS;

pa3BUBaTh I03HABATEIbHYI0 AKTHUBHOCTh YYAIIUXCSA TIOCPEACTBOM BKIIIOYEHHE B
MIPOEKTHYIO JICSITEIbHOCTD;

pa3BUBaTb  MHTEpEC  y4allUXCSd K  pa3iuyHbIM  O0NacTAM  DBJIEKTPOHUKH,
IPOrpPaMMUPOBAHUS U POOOTOCTPOCHHUS;

eocnumamesibHble.

BOCIIUTaHKE y JCTEH MHTEpeca K TEXHHUECKUM BHIaM TBOPYECTBA,;

pa3BUTHE KOMMYHUKATHBHON KOMIICTCHIIMU: HABBIKOB COTPYAHHUYECTBA B KOJIJICKTHBE,
MaJioi rpymre (B mape), yuactus B 6ecelnie, 00CyKICHHH;

pasBuTHE COLIMATILHO-TPYAOBOH KOMIICTEHIIUH: BOCIIMTaHUE TPYIOTIO0US,
CaMOCTOSITEIIbHOCTH, YMEHHS JOBOJUTH HAYATOE JIEJIO /IO KOHIIA;

dbopMUpOBaHHEe W pPa3BUTHE HHPOPMAIMOHHON KOMIIETCHIIMU: HABBIKOB pabOTHI C
Pa3TUYHBIMU UCTOYHUKAMHU UH(POPMAITUU, YMEHUSI CAMOCTOSTSIILHO UCKATh, M3BJICKATh H
0oTOMpaTh HEOOXOIUMYIO JIJISl pelIeHHs Y4eOHBIX 3a7a4 HH(OPMALIUIO.

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

KPUTHYECKOE OTHOIIIEHNE K UHPOPMALIUK U U30UPaTETHHOCTh €€ BOCTIPUSATHS;
OCMBICJIEHHE MOTHUBOB CBOMX JICUCTBUI MPU BBIMOJHEHUH 3a1aHUM;

pa3BUTHE JTIOO03HATEIHLHOCTH, COOOPA3UTETHLHOCTH MPH BBHIMOJTHEHUH Pa3HOOOPA3HBIX
3a/IaHUI MPOOJIEMHOTO U IBPUCTUUYECKOTO XapaKTEPa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOWYMBOCTH,  ULEICYCTPEMJIEHHOCTH,  yMEHUSA
IIPEO0JIEBAaTh TPYIHOCTH;

pa3BUTHE CaMOCTOSITEIbHOCTH  CYXJEHHM, HE3aBUCUMOCTM M  HECTaHIAPTHOCTH
MBITIIEHUS

OCBOEHHUE COLIMATIBHBIX HOPM, MPAaBWJI MOBEACHUS, POJie U (HOpM COIMATBLHON KU3HU B
rpynmnax u cooOIecTBax;

dbopMHUpOBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHWUH W COTPYIHHYECTBE C
JIPYTUMU 00Yy4arOIUMUCS.

MeTanpeamMeTrHbie pe3yJbTaThl:

yMEHHUE IPUHUMATh M COXPAHATh YUeOHYIO 3a1auy;

YMEHHE MJIaHUPOBATh MOCJIEI0BATENBHOCTD 1IAr0B AJITOPUTMa JUIs TIOCTHKEHUS LENH;
YMEHHUE CTaBUTh 1€ (CO3/1aHUE TBOPYECKON pabOTHhl), IUIAHUPOBATh JOCTH)KEHUE 3TOU
LEJIH;

YMEHHUE OCYIIECTBIATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb IO PE3yibTaTy;

CIOCOOHOCTH aJIeKBaTHO BOCIIPMHUMATh OIIEHKY HACTaBHHUKA U JAPYTUX 00y4yaromuxcs;
YMEHHUE pa3inyaTh Crocod U pe3ynabTar AeHCTBUS;



e YMEHHE BHOCUTb KOPPEKTHUBBI B ICUCTBUS B CIIy4ae PACXOXKACHUS PE3yJbTaTa PELICHUS
33141 Ha OCHOBE €€ OIICHKH U y4éTa XapaKkTepa CICIaHHbIX OIINO0K;

® yMEHHE B COTPYJHHUYECTBE CTABUTH HOBBIC YUEOHBIC 3a/1aUH;

® yMEHHE OCYLIECTBIATh MOUCK HH(POpPMAUU B HMHIUBUAYAIBHBIX HH(OPMAIIMOHHBIX
apxuBax oOydaroIerocs, HWHPOPMAIIMOHHON cpeae 00pa3oBaTEIBHOTO YUPEKIACHHS,
(enepabHBIX XpaHWINIIAX HHOOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

® yMEHHE HCIOJb30BATh CPEACTBA NH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
AJ1d pCHICHUS KOMMYHUKATHBHLBIX, TO3HABATCIIBHBIX U TBOPYCCKUX 3a1aY,

® YMCHHE OCYHICCTBIATh aHaJIM3 OOBEKTOB C BBIACICHUEM CYIIECTBEHHBIX H
HECYICCTBEHHBIX MPH3HAKOB,;

® yMEHHE NPOBOJUTH CPAaBHEHHE, KIACCUPHUKAIIHIO 110 3aJlaHHBIM KPUTEPHUSIM;

¢ YMCHHC YCTAHABJIMBATb aHAJIOTHUH, IPUIUHHO-CIICACTBCHHBIC CBA3H,

e yYMCHHE apryMEHTHPOBATh CBOIO TOYKY 3PEHUS Ha BHIOOP OCHOBAHHUIl U KPUTEPUEB MPU
BBIJICJICHUH MIPU3HAKOB, CPABHEHUH U KJIACCU(UKAIIMU OOBEKTOB;

¢ YMCHHC BBICIYIIMBATH CO6CCCI[HI/IK8, 1 BECTHU OuaJIoT,

® CHOCOOHOCTh MPHU3HABATH BO3MOXKHOCTh CYIICCTBOBAHMS PA3JMYHBIX TOUCK 3PCHUS U
IPaBO KaXKJ0r0 UMETh CBOIO;

® YyYMCHHE IUIAHMPOBaTh Y4eOHOE COTPYAHHYECTBO C HACTABHUKOM H JPYTHMMH
00YYaOIIMMHUCS: OTIPEACIIATD 1eNH, QYHKIIUH YyIaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBHS.

IIpenmeTHbIe pe3ybTaThI
® 3HATh Ha3HAYCHUE MOJYJIEH U TaTYMKOB KOHCTPYKTOpa Arduino;
e yMeTh cobuparth 6a30BbIe MosenH Ha 0a3ze Arduino Ha MakeTHOH IUIaTe;
e VMETh IPE/CTABICHHS O MEXaHU3Me IporpaMMupoBanus B cpeae Arduino IDE;
® yMeTh HOJAKIIOYATh MHKpPOKOHTposuiep K [IK, mpoBomuT KOMIWISLMIO MPOrpaMMHOTO
KO/1a ¥ €r0 3arpy3Ky Ha MUKPOKOHTpOJLJIEp;
3HATh OCHOBBI 3JICKTPOHUKH;
® yMEThb MCIPABIATh HEUCIIPABHOCTHU IIPpU paboTe yCTpoiCTB, coOpaHHBIX Ha 6aze Arduino.

dDopMa KOHTPOJIA
HaOGnronenue, ycTHBIN onpoc, MUCbMEHHBIH ONpoc, 1EeMOHCTpAIus.

Buael koHTpoJsd U GopMBI aTTECTALUA
1. BX0IHOI KOHTPOJIb.
2. Texyumii KOHTPOJIb.
3. UTOroBblil KOHTPOJIB.

Hcnosb3yemble negaroruyeckue TeXHOJIOTHH

Konnekmueno — meopueckas OeamenbHocms - KOMIUICKCHAs TeAarornyeckas TEXHOJIOTHS,
oObenuHsrONIas B cede hopmbl 00pa3oBaHMs, BOCIIUTAHKUS U ICTETUIECKOTO oOmeHus. Ee pesynprar —
O0IIMii ycIeX, OKa3bIBAIOIIMIA TOJOKUTENBHOE BIUSHIE KaK Ha KOJUIEKTHUB B 1I€JIOM, TaK M Ha KaKIOTO
yYamierocsi B OTACITBHOCTH.

JIuunocmno — opuenmupoeannoe odyuenue — 3To Takoe 00y4eHre, KOTOPOE CTAaBUT IJIaBHBIM -
caMOOBITHOCTh peOEHKA, €r0 CaMOIIEHHOCTh CyOBEKTHOCTh IMporeccoB oOydeHus. Llenb muaHOCTHO —
OPUEHTHUPOBAHHOTO OOy4YeHUSI COCTOMUT B TOM, YTOOBI 3aJ0XKUTh B peOCHKE MEXaHU3MbI
caMopean3alni, CaMOpPa3BHUTHS, CAMOPETYISIIUU CAMOBOCIUTAHHUS W JAPYrHe, HEOOXOAWMBIC IS
CTAaHOBJICHUS CaMOOBITHOTO oOOpa3a M JAMAJOTHYECKOTO B3aUMOJEHCTBUS C JIIOJABMH, MPHUPOJIOH,
KYJIbTYpOH, IIUBAJIN3ALNEH.

Ilpoonemnoe oOyuenue — co3nanue B Y4eOHOU MIESITENHHOCTH MPOOJIEMHBIX CHTYaIlMd |
OpraHu3alys aKTUBHON CaMOCTOSATEIbHON AEATEIbHOCTH YYallluXCsl 10 UX pa3pelleHuIo, B pe3ynbTare
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Yero IMPOUCXOJMUT TBOPYECKOE OBJIAJICHUE 3HAHUSMHU, YMEHMUSIMHU, HaBbIKAMU, Pa3BUBAIOTCA
MBICITUTENIbHBIE CIIOCOOHOCTH.

Ilpoexmuole memoowvl 00yuenus — paboTa MO JAHHOW METOAMKE JTa€T BO3MOXXHOCTh Pa3BUBATh
UHIUBUAYaAJIbHbIE TBOPYECKHWE CIIOCOOHOCTH  ydYalluxcsi, 0OojJee OCO3HAaHHO MOAXOIUTh K
npoEeCCHOHATTLHOMY U COIIMAIbHOMY CaMOOIIPE/IEICHUIO.

Hccneoosamenvckue memoovt 6 00yyenuu — 1a0T BO3MOXXHOCTh YYalIUMCSI CAMOCTOSITENIBHO
MOTIOHSATH CBOM 3HAHMS, TNTYOOKO BHUKATh B U3y4aeMyI0 IIPOOJIeMy | MPEANoaraTh MyTH ¢ PeiieHus,
YTO BaXKHO IpHU (POPMUPOBAHUU MHUPOBO33PEHUA. DTO BAXKHO JIA OMNpeAeeHHs] WHAUBUAYaIbHOMN
TPAEKTOPUU PA3BUTHUS KAXKIOTO IIKOIBHUKA.

300posvecoepezarougue mexnonozuu - o00pazoBaTesbHBIE TEXHOIOTUNY 10 onpeaenennto H.K.
CMupHOBa, - 3TO BCE TE€ ICHUXOJIOrO-TEJAarOTHYECKUE TEXHOJIOTHHU, MPOrpPaMMbl, METOIbI, KOTOPHIC
HaIpaBJIeHbl Ha BOCIIUTAHUE Y YYaUIUXCS KYJIbTYPHI 3I0POBBS, IMYHOCTHBIX KaYECTB, CIIOCOOCTBYIOIINUX
€ro COXPaHCHHIO W YKpPEIUJICHHIO, (OPMHUPOBAHUE NPEACTABICHUS O 3J0pPOBbE KaK I[€HHOCTH,
MOTHBAIIMIO Ha BEJIEHUE 3J0POBOro 00pa3a >KU3HH.

YyeOHublii J1an

Ne ni/m Haspanue paznena, KonuuectBo uacoB Dopmbl
TEMBI Beero Teopust | IlpaxTixa aTTecTaIuu/KOHTPOJIS
1 Beeoenue 2 2 0 -
2 3naxkomcmeo c Arduino | 16 10 6 Texymuit KOHTPOIb
ITIpoMexxyTouHBIM
3 Paboma c navopom 50 2 48 Texyuii KOHTPOJIb
Arduino: coopka, HToroBslii KOHTPOJIb
npozpammupoeanue u
npowUGKa
HTOIO | 68 14 54




Conep:xanue y4eOHOro njiaHa
Pa3nen 1. BBenenne

Teopua: BsogHoe 3anarue. OcCHOBBI Oe3omacHONM paboTbl. VHCTpyKTaXk IO TEXHUKE
Oe3onacHocTu. IIpumeHeHne poOOTOB B COBPEMEHHOM MHpeE: OT JETCKMX MIPYILIEK, 10 CEpPbEe3HbIX
HAYYHBIX HCCIIEOBATEIBCKUX pa3paboToK. J(eMOHCTpaus mepeaoBbIX TEXHOJOTHUECKUX pa3padoToK,
npeacTaBiasieMblx B TOokMO Ha MexayHapoAaHOH BbIcTaBke poOOTOB. McTopus poOOTOTEXHUKU OT
r7TyOOKOH APEeBHOCTH 0 HamuX AHer. Onpenenenne moHATHS «poOoT».

Ilpakmuxka: He IITAHUPYETCH.

Pa3pgen 2. 3nakomcTBo ¢ Arduino

Teopusi:  MUKpPOKOHTpPOJUIEPBI: Ha3HaueHWEe W OpUHIUI paboTbl. Buasl w  THIBI
MHUKPOKOHTPOJUIEPOB. DieKTpuueckuii Tok. Cuia ToKa, HamnpshKeHHE, CONpOTHBICHHE. Pe3uctop u
KOHJIeHCAaTop. OnekTtpuueckass Emkoctb. CBeroamoi. VCTOYHMK TUTaHHS TOCTOSHHOTO TOKA.
[TocnenoBarenbHOE M NapaneiabHOe coeauHeHne. MynpTumerp. [lpaBuiia mojib30BaHUsT MYJIBTUMETPOM.
Muxkpoxkontposuiep Ha 6aze Arduino. [Tmara Arduino UNO, Arduino Mini, Arduino Nano, Arduino
Mega. Habop Arduino. Makernas rutata. CeHcopbl, MOaynu, naTdyiukid. OCHOBHBIE BBIXOJIBI HA IIJIATE
Arduino 1 uX Ha3Ha4YEHHE.

Ilpaxmuxa: Pabora c makerHoi maroi (breadboard). M3ydenue cocraBa HabGopa Arduino.
O030p HaTuYMKOB, CEHCOPOB M Moxayiei Habopa Arduino. Anamu3 miar Arduino UNO, Arduino Mini,
Arduino Nano, Arduino Mega.

Pa3znea 3. Pabora ¢ nadopom Arduino: cOopka, nporpaMMupoOBaHHe U POIIUBKA

Teopus: Cpenoit Arduino IDE: ycranoBka, nuzyuenue MeHto. O030p si3bIka MPOrpaMMUPOBAHUS
C/C++. Ilpe3oauHamMuK: Ha3HauY€HUE W MPUHLIMI paboThl. Jlucruiel: Ha3HauYeHUE W MPUHIUI PabOTHI.
JlaTyuK paccTOSIHMS: Ha3HAUYE€HUE U MPUHIMN paboThl. JlaTyuk TeMmepaTypbl: Ha3HAUYCHHE U MPUHIIUIT
pabotel. CepBOnpuBOA: Ha3HAYEHWE W NPUHLUIN paboThl. JlaTyuk 3ByKa: Ha3HAYEHHE U NPUHIUI
pa0oThl. J[aT4MK OCBELICHHOCTH: Ha3HauYe€HUe U NpuHIUMN padoTel. CkelTd. 3arpyska ckeTya.

Ilpakmuka: 3HakomMcTBO co cpenoil Arduino IDE. 3arpyska ckeiitya Ha muaty Arduino.
[IporpammHoe ympaBiieHne pabOoToil cBeToauMoAa (cOOpka W 3arpy3ka TrOTOBOro Koja). Pyunoe
yIipaBiieHHe paboToil cBeTouoa (cOOpKa U 3arpy3ka rOTOBOro Koja). YIpaBieHHE Mbe30JMHAMUKOM
cBeToauo/ia (cOopka M 3arpy3ka roroBoro koja). Beisog nndopmaiuu Ha auciieit (coopka ycrpoiicTsa
U 3arpy3ka rorooro koja). COopka yabTpa3ByKOBOIO JajbHOMepa (3arpy3ka TOTOBOIO KOJa).
[IpoexktupoBanue 1uppoBoro TepMoMeTpa (3arpy3ka TOTOBOro Koja). YIpaBieHHe paboToit
CEepBONPHUBOJIBI (COOpKa M 3arpy3ka roroBoro koja). IIpoekTupoBaHue ycTpOHCTBa AJs ONpeAeiIeHUs
OcBelleHHOCTH (cOopka M 3arpys3ka rotoBoro koza). Pabora ¢ marunkom 3Byka (cOopka ycTpoiicTBa u
3arpyska roToBoro koja). Pa3paboTka cBeTHIBHMKA C YIpaBIsieMOR SpKOCThIO (110 0Opasity). Coopka u
MIPOTpaMMHUPOBaHUE YCTPOUCTBA IO 3aMBICTY.



Kanenaapubiii yueOHbIi rpadguk

Ne | Mecsy® | Yucno™ Bpewms dopma Koin- | Tema 3anstus Mecto dopma
/1 MIPOBEACHUS | 3aHATUHN BO MPOBEACHUS | KOHTPOJIS
SAHSTHI 4acoB
Pa3zgen 1. Beenenne
1. Jlexius 2 Bgenenue B poboTtoTexuuky. Texnnka 6e3omacaoctn. Maes | Kao. 10 YcTHBIN ompoc
co3nanus poOoToB. MicTopus pOOOTOTEXHUKH.
Pa3znea 2. 3nakomcTBO ¢ Arduino
2. Jlexuust 2 MukpokoHTposuiep Arduino u ero BHIbI Kab. 10 YcrHbINM onpoc
3. Jlexumst 2 Cocras 6azoBoro Habopa Arduino Kab. 10 YcTHbIlM onpoc
4. Jlexuus 2 [IpaBuna padotsl ¢ Habopom Arduino. OcHOBHBIE Ka6. 10 VYerHbll onpoc
TTOHSTHSI DJICKTPOHUKHU
5. Jlekuns 2 OCHOBHBIE JIEKTPOHHBIE KOMIIOHEHTHI U UX Ka6. 10 YcrHbIi onpoc
XapaKTEPUCTUKU
6. [IpakTHueckoe 2 Nzyuenue cocraBa 6azoBoro Habopa Arduino Kab. 10 Hab6monenue
3aHSITHE
7. KomOunuposa 2 [IpaBuia uCnoIb30BaHU MAKETHOM IIATHI Kab6. 10 Habmonenue
HHOE 3aHSATHE
8. Kom6unmnposa 2 Mopynu u naTuuku Kab. 10 HaoOmronenne
HHOE 3aHSATHE MUCHhMEHHBIN
OIpoc
9. [TpakTrueckoe 2 0O0630p paznuunbix wiat Arduino. Haznauenue BoixozoB | Ka6. 10 Habmonenue
3aHSITHE Ha TuIaTe
Pa3nea 3. PaGora ¢ HaOopoM Arduino: cOopka, nporpaMMHUpOBaHUe H NIPOIINBKA
10. Komb6unmpoBa 2 3nakoMcTBO co cpenoii Arduino IDE Kab. 10 HaGmronenue,
HHOE 3aHSTHE YCTHBIN OIIPOC
11. KomOunuposa 2 3HakoMcTBO co cpenoit Arduino IDE Kab6. 10 Habmonenue,
HHOE 3aHSTHE YCTHBIN OIIPOC
12. [IpakTuueckoe 2 ITporpamMHoOe ynpapieHue paboToi cBeToAno1a Kab. 10 JemoHcTpanus
3aHSITHE
13. [TpakTuueckoe 2 ITporpamMHoOe ynpapieHue paboToi cBeToano1a Kab. 10 JlemoHCTpanms




3aHATUC

14. [pakTHyecKoe PyuHoe ynpasienue paboToi CBETOANO 1A Kab6. 10 JeMoHcTpanus
3aHsITHE

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

16. [IpakTuueckoe VYnpapienue nbe301MHaMUKOM Kab. 10 JemoncTpauus
3aHsITHE

17. [IpakTuueckoe VYnpapienue nbe301MHaAMUKOM Kab. 10 JemoncTpanus
3aHsITHE

18. [IpakTrueckoe Pa6ora ¢ nucnieem Kab. 10 JemoncTpauus
3aHSITHE

19. IIpakTrueckoe Pab6ora ¢ nucnieem Kab. 10 JleMoHcTpanus
3aHsITHE

20. [IpakTryeckoe PaGoTa ¢ yIbTpa3sByKOBBIM JaTYUKOM PACCTOSHUS Ka0. 10 JemoncTpanus
3aHATHE

21. [TpakTudeckoe Pabota ¢ yIbTpa3ByKOBBIM JATYHKOM PACCTOSIHHUS Ka6. 10 JemoncTpanus
3aHATHE

22. [IpakTrueckoe Pabora ¢ naTunkoM TemmepaTypbl Kab6. 10 JemoncTpanust
3aHATHE

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

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

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

26. [TpakTrueckoe Pabota ¢ naT4nKOM OCBEIEHHOCTH Kab6. 10 JlemoHcTpanus
3aHsATHE

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

28. [IpakTueckoe CBeTWIIbHUK C YIPaBIIEMOH SIPKOCTBIO: cOOpKa Kab. 10 IIucemenHbIi
3aHSATHE YCTpOICTBA onpoc,

JIEMOHCTPALIMS

29. [TpakTueckoe CBEeTWIBHUK C YIPABIIEMOU SIPKOCTHIO: 3arpy3ka koma | Ka6. 10
3aHsTHE Y TECTUPOBAHUE

30. CamocTosiTesnnb COopka u mporpaMMUpOBaHKe YCTpoiicTBa o 3ameiciy | Ka6. 10 JleMoHcTpanms
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Hasi pabora

31. CamocTosiTens COopka u mporpaMMUpOBaHKUE YCTPOCTBa 1o 3ambicity | Ka6. 10 JeMoHcTpanus
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. CamocTosiTens COopka u mporpaMMHUpPOBAaHKUE YCTPOMCTBA 1O 3aMBICITY JeMoHcTpanus
Hasi pabora

*MGCHH, YUCJIO U BpCM: IIPOBCACHUA 3aHATUHN — COTJIaCHO YTBCPKACHHOMY PACIIMCAHUIO.

10




MeToauueckoe obecnedeHne MpPorpaMmsbl

HNudopmanunonnoe odecnevyenmne

Iloobopka euoeomamepuana no memam npocpammol

HcTopust poOOTOTEXHUKHU: OT 5 BEKa J0 H.3. 0 COBPEMEHHOCTHU
https://www.youtube.com/watch?v=u9bctZrEiql

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

[TporpamMmmupoBanre ApayuHo ¢ HyJs. Arduino 71 HAauMHAIONTUX
https://youtu.be/EOb2yukhZ Q

Ypoku Apayuno #0 - uro Takoe Arduino, Ky/Ja MOJKITIOYAIOTCS NaTYHKU U KaK TUTATh
ApnayuHo https:// www.youtube.com/watch?v=nrczO8tWINg&t=205s

UYem oTiIMyaeTcss MUKPOKOHTPOJIIEP U MUKpoIipoiieccop https://youtu.be/MgLchuSIbSA

Hucempykyuu no pavome c Arduino u npumepsl npoekmoe:

1.
2.

[98)

Odunmansuerii caiiT komnaauu Arduino https://arduino.ru/.

ArduinoMaster.Ru. [IpoekTsl apynHO 17151 HAUMHAIOLIUX
https://arduinomaster.ru/projects/proekty-arduino-dlya-nachinayushhih/
Po6ororexnukal 8.pd. ApayrnHo mpoeKThl A HaunHatomux https://clck.ru/tjRSE
[TporpaMMHBIC KOJIBI JUTSI BHITTOJIHEHHUS IPAKTHYECKON YaCTH MPOTpamMMBbl (B JIEKTPOHHOM
BHJIC B KAOMHETE).

Hucmpykuuu no mexHuKe 6e30nacHocmu:

1.

ke

6.

WHcTpykuus no oxpase TpyJa o0ydarouuxcsi (BBOAHbBIN HHCTPYKTAX).
WHcTpykuus npaBuiaM 6e30macHoro noseeHus yyammuxces 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.

WNHucTpykius npaBuiia 6€301macHOTO MOBEACHUS IIPHU YTPO3€ TEPPOPUCTUUECKOTO aKTa.

Mynemumeouiinvie npezenmayuu no memam:

1.
2.

Hctopus pobotorexHuku. CoBpeMeHHbIE POOOTHI.

OcHOBHBIE NOHATHUSA NIEKTPOHUKU. OCHOBHBIE YIEKTPOHHBIE KOMIIOHEHTHI U UX
XapaKTEPUCTUKH.

MuxkpoxoHTposuiepsl. MukpokonTposiep Arduino.
CocraB 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. Cocmae naamut Arduino UNO

OnopHoe HanpaxeHue Analog Reference

OBWwKA, 3asemneHune

UndpoBble BbiBOALI,

uHTepcheric TWIIIC/2C UncppoBele BXoabl/BbIXOAEI,

LKUM, untepdeincel UART, SPI

KHonka cBpoca Reset Ceetogunogbl L, RX, TX,

nuTaHua ON

Mukpo USB nopT, Tvn B
MuKkpoKkoHTponnep

USB-npeob6pasoBaTtens ATmega328
CH340 : 5
= il g - ICSP-pasbém ATMega328,
MpenoxpaHuTens -t T HEHTHE i MHTepdenc SPI

OononHuTenbHble
KOHTaKTbl MHTEP(hEeRCOB
UART, TWI2C, nuTaHus
Pastém 5,5 x 2, 1mm
BHELUHEr0 UCTOYHUKA =
nutaHua, 7-12B

Undpo-aHanoroeble
BX0A4bl/BbIX0AbI,
nHTepdenc TWIIIC/2C
MutaHne 7-12B

OGwui, 3asemMneHne
Bbixoa 5B

Beixoa 3.3B

He ncnoneayeTcs
OnopHoe HanpaxeHue In/Out Reference

KoHTakT cBpoca Reset
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3. Pacnunoexa naamui Arduino UNO

USB nopr
Power jack _— -
(7-12V)

Knonka copocai Reset)
| 1CSP

< S IR (SCL)
RX.TX mimkaropi E ; (SDA)
MukpokoHTposLIep = (AREF)
L Jeman{GND)
-8 ', Uudposoii, SCK(13)

Hudposoia MISO{12)
Mudposoia MOSI{11)
Iudposoii, SS(10)
Undposoii(9)
Hndiposoii(§)

Hndposoii(7)
Hndyposoii(6)
Hudporoii(5)
Hndporoii(4)
udpoeoiii 3)
[ndposoii(2)
udposoii, TX(1)
Hndporoii, RX ()

Ciopoc(Reset)

+3.3 Boaer({3.3V)

+5 Boaer(5Y)
Semum(GNIDY
Jeman{GND)
IMuranne T-12B(VIN)

>
~
-
=
H
=
- Q

Anaaoroesiin] Ad)
Anaaoroesiiif Al)
AnanorossiiifA2)
Anaaoronsin A3)
Ananoroewii, 120 :5DA(Ad)
Avanoroeslin I 2C:SCLIAS)

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

1. Ilooknrouenue ceemoouooa

ANALOGIN

P

M A W o F mN
i

BIGITAL cCF§R=-=1
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4. Ilooknrouenue oucniesn

Arduing

ANALOG IN
0123458

wWwW.arduind.cc

% POWER ANALOG IN
SU8svenuwvn 012345
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7. Ilooknwouenue cepsonpusoda

T*
AxEE Arduing
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KoHTpo1bHO-U3MepUTe/IbHbIe MaTepPUaIbI
IIncbmennas padora no reme «3HaKOMCTBO ¢ Arduino» (mpuMepHasi padota)
PaGora conmepxut 3 3ananus . J{aiite moapoOHbI 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 —
Oarapeiika Ha 6,3 BoyIbTa. B 1ienu nprCcyTCTBYET BBIKIIOUATENb.

3apnanme 2. Ilpemnoxkure muer mpoekTa Ha 0a3e Habopa Arduino, OCHOBHOM 4YacThiO
KOTOPOTO SIBJISICTCS JATYUK BIAYKHOCTH.

3aganme 3. Ha pucynke npexacraBieH nuppoBoil MynbTUMETp. UTO MOKHO H3MEpSTh
JaHHBIM MYJIBTHMETPOM, €CIIM TIOJIOKEHHE YKa3aTeIbHOH PYKOATKH COOTBETCTBYET &
MOJIOKEHHUIO HA PUCYHKE?

rmi(l:
ViimA -

DIGITAL | . !
MULTIMETER Caogves cOM"

DT-8308B

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

PaGora conmepxut 2 3ananus. Jlalite moapoOHBI OTBET HA MOCTABICHHBIE BOIIPOCHI.
3aoanue 1. Yto Takoe ckerTua?

3aoanue 2. 3anumure 3Tanbl 3arpy3Kd MPOrpaMMHOI0 K0J1a Ha COOpaHHOE YCTPOMCTBO.
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2. Awmmnepka. baza 3HaHuii AMnepku [DNeKTpoHHBIM pecypc] — Pexum goctymna:
http://wiki.amperka.ru/

3. Enuwnas kosutekius nudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB [DIEKTPOHHBIN pecypc]. /
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4. Karamor cailToB mo poOOTOTEXHUKE - TOJIE3HBIH, KAYECTBEHHBIM M HamOoJiee TOJHBIN
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5. Odwunmansueiii caiit komnanuu Arduino[DnexkTpoHHBI pecypc] — Pexum poctyna:

https://arduino.ru/.
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