MynuiunanbHoe 00111e00pa3oBaTeIbHOE aBBTOHOMHOE YUPEKICHUE
«JIuteit Ne 21» ropona Kupona

MYHULMMASIBHO
E
OBLLEOBPA30BAT
./ -  EJbHOE
lomabrcsite ABTOHOMHOE
YUYPEXIEHVE
"TIALLEN Ne 21"

FOPO,E[A KNPOBA HpPIK 3 NQ 150/01 01
Ot 02 cents6ps 2024 roga

Pabouasi nporpamma
Kypca BHEYPOYHOIl 1eATeJIbHOCTH
«P000TOTEXHHKA)

151 oOyyaromuxcs 10 kinacca

Kupos
2024



I[TOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma Kypca BHEYpPOUYHOW aearenbHOocTH «PoOGoToTexHuKay
npenHazHadeHa A yyamuxcs 10-X kjgaccoB 00111e00pa3oBaTeIbHBIX OPTaHU3aAIIN.
PaGouast mporpamma coctaBieHa Ha OCHOBE TpeboBaHmii DenepaibHOTO rocyaap-
CTBEHHOT'0 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00111eT0 0Opa3oBaHus (IpUKa3
Munucrepcta npocsenieHus: Poccuiickoit @enepannu ot 31.05.2021 Ne 287 «O06
YTBEPKJIEHUH (PeiepaibHOro roCy1apCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa OC-
HOBHOT'0 00111eT0 0Opa3zoBaHus») ¢ yuétom denepanbHON OCHOBHOM 00111e00pa3o-
BaTeJIbHOI MpPOrpaMMbl OCHOBHOTO o01iero oopazoBanus (Ilpukaz MunucrepcTsa
npocsemenust Poccuiickoit ®eneparnuu ot 18.05.2023 Ne 370 «O6 yTBepkaeHUU
benepanpHOl 00pa3oBaTEILHON MTPOrPaMMBbl OCHOBHOT'O OOIIEr0 00pa30BaHUN).

[Iporpamma ciy>kUT OCHOBOM JIJIsi COCTABIICHUS YYUTEIEM KaJleHIapHO-TeMa-
TUYECKOTO IJIaHUPOBAHUSI Kypca.

PoGoToTexH1Ka — MpUKIIaIHAs HayKa, 3aHUMAIOIIAasICs pa3pabOTKOM U HKCILTY-
aTalyel WHTEUIEKTYaIbHBIX aBTOMaTH3MPOBAHHBIX TEXHUUYECKUX CHCTEM JIJIsI pea-
JIM3alMY UX B PAa3JIMYHBIX c(hepax yenoBeyeckon aesTeibHoCcTH. COBpEMEHHBIE PO-
OOTOTEXHUYECKHE CHUCTEMBbI BKIIOYAIOT B €€0s MHUKpPOIPOLIECCOPHBIE CUCTEMBI
YIPABJICHMS, CUCTEMbI JBUKEHHUS, OCHAILEHBI Pa3BUTBIM CEHCOPHBIM oOecreye-
HUEM H CPEICTBAMU AJANTAlMN K U3MEHSIOIIMMCS YCITIOBUSIM BHEIIIHEH CPEIbI.

HoBwu3Ha nmporpaMMebl 3aKTI09a€TCsl B MHKEHEPHOUM HAINPAaBIEHHOCTH O0YUYEHMS,
KOTOpoe Oa3upyeTcss Ha HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHUAX, YTO CIIOCOOCTBYET
Pa3BUTHIO HHPOPMAIIMOHHOMN KYJIBTYPHI H B3aUMOJICHCTBUIO C MUPOM HAayYHO-TEXHU-
YeCKOro TBOpYECTBA. ABTOPCKOE BOIUIOLIEHUE 3aMbIC/Ia B aBTOMATU3UPOBAHHbIE MO-
JIEJT ¥ TIPOEKTHI OCOOCHHO BAYKHO IS IIIKOJILHUKOB, Y KOTOPBIX HAUOOJIee BhIpaKeHa
uccreoBaTeNbekas komnereHuus. CeroiHs poOOTOTEXHHUKA — OIHO U3 HanboJiee Boc-
TpeOOBAaHHBIX M TEPCIEKTHBHBIX HAIMPABICHWH KaKk B HAYYHO-TIPOW3BOCTBEHHOM
cdepe, B chepe o0pazoBaHusi, Tak U B JETCKOM HAyYHO-TEXHUYECKOM TBOPYECTRE.

Kypc BHeypouHOUl nearenbHOCTH «POOOTOTEXHUMKA» HMEET TEXHUYECKYIO
HarmpaBieHHOCTb. OH JaeT BO3MOXKHOCTh Ha mMpuMepe y4dyeOHOU mmaTdopmbl
Arduino Hay4yuTh AE€Tel MPOrpaMMHPOBATH MUKPOKOHTPOJLIEPHI, pa3padaThiBaTh
ANEKTPUUECKUE CXEMBI U MI€YaTHBIE IIAThI, pa00TaTh C KOHCTPYKTOPCKOM TOKYMEH-
Taluen, IPOEKTUPOBATh U COOMPATh TOTOBBIE YCTPOIMCTBA, MOKA3aTh MPAKTUYECKOE
MpUMEHEHUE 3HAHWM, MMOTYYEHHBIX Ha ypokax (pusuku u uHpopmatuku. Arduino —
ATO BJICKTPOHHBINA KOHCTPYKTOP U yA00Has miaTtdopma ObICTpOi pa3paboTKu dJIeK-
TPOHHBIX YCTPOMCTB, JJII HOBUYKOB U npodeccronanos. [Inatdhopma nmoms3yercs
OTrPOMHOM MOMYJIIPHOCTHIO BO BCEM MHUpe Ojarofaps yA0OCTBY U MPOCTOTE sI3bIKa
MPOTPAMMUPOBAHMS, & TAKXKE OTKPHITOM apXUTEKType U MPOTPAMMHOMY KOJY.
YerpoiictBo nporpammupyetcs uepe3 USB 6e3 ucnosib3oBaHust IporpaMmMaTopoB.

AKTyaJIbHOCTh 3aKJIFOUAETCs B TOM, YTO Mporpamma 00yclioBlieHa TpeOOBaHHU-
SIMM HACTOSIIIIET0 BPEMEHHU U 3aKJI0YaeTCs B OPMUPOBAHUU Y O0YUaAIOIIUXCS MO-
TUBAlMU K TIOJYYEHUIO WHKEHEPHO-TEXHUYECKUX CIEIUATbHOCTEH, CBA3aHHBIX C
POOOTOTEXHUKOU 11 BOZMOXHOTO MPOJOJIKEHUSI yueObl B KOJUIEIXaX U By3axX U
nocienyroneil  paboTbl Ha NOPEAUPHUATHAX MO  HHKEHEPHO-TEXHUYECKUM
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crelManbHOCTAM. B pe3ynbrare 00yueHHs y ydaluxcs CKJIaJbIBaeTcs oolee BIie-
YaTJICHHE O PEIIAeMbIX HHXKEHEPAMU 3a/1a4ax, 00 UCIOJIb3yEMbIX MU METOJIaX pa-
0otel. Takke mporpamma OTpaxkaeT CHocoObl (OPMHUPOBAHUS YHHBEPCATHHBIX
y4eOHBIX IEUCTBUH, COCTABIISIONTUX OCHOBY JIJIs1 PO ECCHOHAITBHOTO CaMOOTIpEIe-
JICHHSI, CAMOPA3BUTHS U HEMPEPBHIBHOTO 00pa30BaHusl, BEIPAOOTKH KOMMYHUKATHB-
HBIX KaueCTB, LIEIOCTHOCTU OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M MO3HABATEIBLHOIO
pa3BuTHs ydamuxcs. [Iporpamma npusBaHa criocoOCTBOBATh Pa3BUTHIO MMO3HABa-
TENBHOIO U YIIIyOJEHHOrO MHTEpeca AeTed K poOOTOTEXHUKE M POOOTOTEXHUYE-
CKHM YCTPOWCTBaM, Pa3BUTHIO UX TEXHUYECKOTO U JIOTHYECKOTO MBILIUICHUS, AKTHU-
BU3ALIMHA Y4eOHO-UCCIIEN0BATENbCKON JIEATENBHOCTH B 00JACTH POOOTOTEXHUKH,
(OpMHUPOBAHUIO TOTPEOHOCTH B CAMOCTOSITEILHOM IOJIyY€HUH HOBBIX 3HAHHMM IO
OCHOBHBIM HAalpaBJICHUSIM POOOTOTEXHUKH, OCO3HAHHOMY BBIOOPY BOCIIMTAaHHU-
Kamu Oyaymieit npodeccun.

Leabro nporpaMMsl SIBIASETCSA PACKPBITHE UHTEIEKTYaIbHOTO U TBOPUYECKOTO
MOTEHIMANIA AETEeH C UCIOJIb30BAHUEM BO3MOKHOCTEN POOOTOTEXHUKH U IPAKTUYE-
CKO€ MPUMEHEHHE 00YYaIOIMMHUCS 3HAHUM 1J1s1 pa3pabOTKK U BHEIPEHUS TEXHUYE-
CKHX IPOEKTOB B JAJIbHENIIEH AEATEIBHOCTH.

3axauu:

— O3HaKOMJICHHE cO cpenoi mporpammupoBanus Arduino IDE;

— MOJIy4€HHE HAaBBIKOB pa0OThI C JaTUMKAMU U JABUTATEISIMH;

— MOJYYEHUE HABBIKOB MPOTPAMMHUPOBAHUS;

— pa3BUTHUE HaBBIKOB peIICHUs 0a30BbIX 337a4 PpOOOTOTEXHUKH;

— BOCIHTaHUE MH()OPMAIMOHHOM, TEXHUYIECKOM 1 UCCIIEI0BATENBCKOM KYIbTYphI;

— pa3sBUTHE MHTEPECA K HAYYHO-TEXHUYECKOMY TBOPYECTBY, TEXHUKE, BBICO-
KHM TEXHOJIOTHSIM;

— Ppa3BUTHUE AITOPUTMHUYECKOTO U JIOTUYECKOT'O MBIIIICHHUS;

— pa3BUTHE CIOCOOHOCTH YYAIUXCsI TBOPUECKH MOAXOIUTh K IPOOIEMHBIM

— CHUTyalUsIM U CAMOCTOSITEJIbBHO HAXOUTh PELICHHUS;

— BOCIHTAHHME UHTEpPECa K KOHCTPYUPOBAHUIO U MPOTPAMMHUPOBAHUIO;

— OBJIQJICHUE HABBIKAMH HAYYHO-TEXHUYECKOTO KOHCTPYUPOBAHUS U MOJIEIIH-
pOBaHMUS;

— (popmHupoBaHUE HABBIKOB KOJJIEKTUBHOI'O TPYa;

— Ppa3BUTUE KOMMYHUKATHBHBIX HABBIKOB;

— Opra"u3alnys BHEYPOUHOU JAEATEIBbHOCTH JIETEH.

[Iporpamma Kypca npeaHa3HadYeHa JJis1 OPraHU3alu BHEYPOUHOU AEATEIBHO-
CTH TPU peau3alii MOJEIN BApUATUBHON YACTH TJIaHA BHEYPOUHOM JIESITENIbHO-
CTH ¢ yueToM coaepxanusi ooHoBieHHbIX PI'OC no nanpasnenuto «IIpeodnaganue
y4eOHO-TIO3HABATENIBbHON JEATETbHOCTHY (JIOMOJHUTEIbHOE HM3yYEeHHUE Y4eOHBIX
npeaMeToB (YyriayOJIeHHOE U3yUeHUE OTACNbHbBIX yUeOHBIX MPEAMETOB)).

[Iporpamma kypca coctaBiieHa u3 pacuéra 34 yueOHBIX yaca — 10 | 4acy B HEZIEINIO
B 10-x kyaccax. 3aHsTHS COYETAIOT B c€0€ TEOPETUUECKYIO U MPAKTUYECKYIO YaCTH.

Kypc He mpeanosaraer nmpoMeKyTOYHOM WM WTOTOBOM aTTECTAallUM yda-
mmxcs. B mpouecce o0ydyenus:, yyamuecs MOIy4yalOT 3HAHUS U OMBIT B 00JacTu
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«PoboroTexHuka». OneHuBaHUE ypOBHS OOYYEHHOCTH IIKOJBHUKOB IPOUCXOTUT
10 OKOHYaHUU Kypca, MOCJE BHIMOIHEHUS U 3aUIUThl HHINBUIyAJIbHBIX POEKTOB.

Metonuka oOydeHHs MPEAnonaracT JOCTYIMHOCTb BOCIPHITHS TEOpeTHye-
CKOIr'0 MaTepuaa, KoTopas JOCTUTAETCS 32 CYET MAKCUMAJIbHOM HAIJISIAHOCTH U He-
pPa3phIBHOCTH C NPAKTUYECKUMHU 3aHATHSAMU. Ha 3aHATHSAX NpUMEHSAETCS JIU4-
HOCTHO-OPUEHTHPOBAHHOE OOYYEHHE, OCYIIECTBIIAECTCS UHAUBUAYAJIbHBIN MOIX0
K KQXKJIOMY ydameMycs. BaxXHbpIM yCI10BHEM ISl yCIIEITHOT'O OCBOEHUS ITPOTPaMMBbI
SBJIIETCS CO3/IaHUE TBOPUECKOM aTMoc(epsl, YTO HEOOXOIMMO ISl BOSHUKHOBEHHUS
OTHOUIECHUI COTPYJHUYECTBA M B3aWMOIIOHUMAHUS MEXAY NEAAroroM M ydaiu-
mucs. [Iporpamma «PobGoToTeXHMKa» MOCTPOEHA Ha MPUHIIMIIE TOCIEA0BATEIbHO-
CTH, IPEEMCTBEHHOCTH, KOTOPBIMA IIPEAYyCMaTpUBaeT M3y4EHUE MaTepuaya U I0-
CTPOEHHE BCEro Kypca 00y4eHHs OT IPOCTOTro K ciIokHOMY. biiarogaps MmHOroo6pa-
3UI0 TUIIOB KOHCTPYKTOPA YCIOXKHSIOTCS M3JEIUS U CIOCOObI KOHCTPYHUPOBaHUS,
YCIIOKHSIOTCS 3a/1a4U, IOCTABJICHHBIE Mepe]] yYalluMHucs (HaurHasi ¢ mokKasa mo 00-
pasily, 3aTeM padoTa Mo CXEME, [0 UHCTPYKLUU K CAMOCTOATEIbHOMY TBOPUYECKOMY
KOHCTpyHupoBaHuto). [logdbop m Temaruka u3aenui, NpeayCMOTPEHHBIX MPOrpam-
MOM, MOTYT U3MEHATHCA B 3aBUCHMOCTH OT MMEIOIIETOCA MaTepHuaia, a TakkKe OT
YMEHUI U HABBIKOB y4YalllUXCSl.

@opMBI 3aHATUN — FPYIIOBBIE U UHAWBUAYAJIBbHO-TPYNIOBEIE. IMEIOT MecTO
KaK TpaJulMOHHbIE (popMBI (pacckas, Oecena, TUCKyccus, MpakTUyeckas padora),
TaK U HETPAAULMOHHBIE (UTPBl, IPa3IHUKHU, KOHKYpPChI). MeToapl 00ydeHus: clio-
BECHBIN, HATJISIAHBIN, IPAKTUYCCKUM.

®dopmbl 10IBEICHUSI UTOTOB 10 IPOrpaMMe: MPOBEIEHUE BHICTABOK padoT yya-
IIUXCS; y4ACTUE BO BHYTPUYUPEKICHUECKUX BBICTABKAX U KOHKYpPCax, COPEBHOBA-
HUSIX; y4YacTHe B paHlOHHBIX M 00JIACTHBIX BBICTaBKaX U KOHKYpPCaX, COPEBHOBAHMUSIX.

C uenpio popMHpPOBaHUS HABBIKOB U PACIIMPEHUS OIBITA CAMOCTOATEIbHOU
paboThl yyamuxcs nNpeaycMOTPEHBI Cleayromue GopMbl ASSITEIbHOCTU: padoTa ¢
MH()OPMAIIMOHHBIMU PECYpCaMU, HCCIEIOBAHHUE, MPOCMOTpP, MPOCIYIIMBAHUE,
YOPAKHEHUS U T. 1.



[INTAHUPYEMBIE PE3VJ}bTATbI
OCBOEHUA KYPCA BHEYPOUHOU AEATEJIBHOCTHU
«POBOTOTEXHUKA»

JIMYHOCTHBIE PE3VJIbTATHI

Ilampuomuueckoe eocnumanue:

IIEHHOCTHOE OTHOIICHHE K NCTOPUUECKOMY HACIIEIUIO; NOCTHxReHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX; TOHUMAaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBA.

I'pasxcoanckoe eocnumanue:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 003aHHOCTEH, YBa)KEHHE 3aKOHA
U TpaBONOpsA/IKa, COOJIOJIEHUE OCHOBOMOJIAralouX HOPM HHGOPMAIIMOHHOTO
npaBa U HH(POPMAIMOHHOM 0€30MaCHOCTH; TOTOBHOCTD MPOTHUBOCTOATH MI€OJIOTUU
AKCTPEMHU3Ma, HaIIMOHATU3Ma, KCEHO(POOHH, TUCKPUMUHAITIH TI0 COITMATLHBIM, pe-
JIUTHO3HBIM, PACOBBIM, HAITMOHAIHHBIM ITPU3HAKAM B BUPTYaJILHOM ITPOCTPAHCTBE.

Jlyxoeno-npascmeennoe gocnumanue:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHIECKOTO TIOBEICHHSI; CITOCO0-
HOCTh OIICHMBATh CHTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHHSI, OPHCHTUPYSICH Ha
MOpaJTbEHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B ceTH VIHTEpHET.

Tpyooeoe socnumanue:

TOTOBHOCTh K AKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COIMAIbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyI0 JIESITEIIbHOCTh; UHTEpEC K chepaM mpodecCHOHATBHOM eI Telb-
HOCTH, CBSI3aHHBIM C MH()OPMATUKOMN, TPOTrPaMMHUPOBAHHEM U HHGOPMAIIMOHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JOCTIKEHUAX HHPOPMATUKU M HAYYHO-TEXHUYE-
CKOTO MpOorpecca; YMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOp Oyaylei npodeccuu u
peanu30BbIBaTh COOCTBEHHBIE dKU3HEHHBIE MJIaHBI; TOTOBHOCTh M CITOCOOHOCTH K 00-
Pa30BaHUIO M CAMOOOPA30BAaHUIO HA MIPOTSHKCHUH BCEH JKU3HHU.

dcmemuueckoe 6ocnumanue:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETUKY HAYYHOTO U TECXHHYC-
CKOT'O TBOPYECTBA; CIIOCOOHOCTh BOCIIPUHUMATH Pa3TMYHbIE BHJIBI ICKYCCTBA, B TOM
YHUCJIC OCHOBAHHBIC HAa MCTOIB30BAHIH HHPOPMAITMOHHBIX TEXHOJIOTHA.

Llennocmu nayuHo2o NO3HAHUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS UHPOPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO TIporpecca
U OOIIECTBEHHON MPAKTUKH, 32 CUET MOHUMAHUS POJIM UHPOPMAIMOHHBIX PECyp-
COB, MH(OPMAIIMOHHBIX MPOIIECCOB U MH(OOPMAITMOHHBIX TEXHOJIOTHH B YCIOBUSIX
1udpoBoil TpaHchopMalu MHOTUX c(ep KU3HU COBPEMEHHOTO 00IIecTBa; OCO-
3HAHHE [IEHHOCTH HAyYHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MTPOCKTHYIO
Y UCCJICIOBATEILCKYIO JIEATCILHOCTh MHANBUIYAIBHO U B TPYIIIIE.

Duzuueckoe socnumanue, Popmuposanue Kyavmypvl 300P08bsl U IMOYUOHAIb-
HO20 O11a20NO0NYYUSL:

c(hOpMUPOBAHHOCTH 370pPOBOr0 M 0€30macHOro oOpasa >KU3HU, OTBETCTBEH-
HOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, TOM 4YHCJIE W 3a CUYET COOFOACHUS
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TpeOOoBaHUIl 6€30MaCHOM IKCILTyaTalluy CPEACTB HH()OPMAIIMOHHBIX 1 KOMMYHHKa-
LIIOHHBIX TEXHOJIOTHM.

IKonocuueckoe ocnumanue:

OCO3HaHME III00AJBHOIO XapaKTepa 3KOJIOTMYECKUX MpobsieM U ImyTel ux pe-
LIEHUs, B TOM 4uciie ¢ yau€toMm Bo3MmoxxkHocren MKT.

METAIIPEJMETHBIE PE3YJIbTATHI

Yuusepcanvnvie nosnasamenvnvie oelicmaus

basosvie noeuueckue deticmeus:

CaMOCTOSITENILHO (POPMYTUPOBATH U aKTyaJIM3UPOBATh MPOOIEMyY, paccMaTpH-
BaTh €€ BCECTOPOHHE; YCTAaHABIMBATH CYIIECTBEHHBINM MTPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHUS, KJIACCU(PUKAIIUU ¥ 000OIICHNUS; ONIPEISISTh e IeATeIbHOCTH, 3a/1a-
BaTh MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS; BBIABIATh 3aKOHOMEPHOCTH U TIPO-
TUBOPEYHsI B pacCMaTPHBAEMBIX SBJICHHSX; pa3palaThiBaTh IUTAH PEIICHUS IPO-
OsleMBbI ¢ Y4ETOM aHaIM3a UMEIOMIUXCS MaTepUaTbHBIX U HEMATEPUAIBHBIX PECyp-
COB; BHOCHUTH KOPPEKTUBHI B ICSITCIIBHOCTD, OIICHUBATH COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OTICHUBATh PUCKH TOCIEACTBUHN AEATEIHPHOCTH; KOOPAUHUPOBATH M BBITIOJ-
HATH pPabOTy B YCIOBHSAX PEaIbHOTO, BUPTYATBHOTO U KOMOWHUPOBAHHOTO B3aWMO-
JEHCTBUS, pa3BUBATh KPEATHUBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

basosvie uccneoosamenvckue oeticmaus:

BJIAJICTh HaBbIKAMHU Y4€OHO-UCCIIEI0BATEIHLCKON M MMPOCKTHOM JESTEIBHOCTH,
HABBIKAMH pa3penieHus mpooseM; CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIb-
HOMY TIOMCKY METOJIOB pPEIICHUSI MPAKTUYECKUX 3aja4, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB IMO3HAHMSI; OBJIAJICHUE BUJIAMU JESTEILHOCTH 10 TTOJTYYSHUIO HOBOTO 3HA-
HUSI, €r0 HHTEPIIPETAIIUH, TPEOOPA30BAHUIO M IPUMEHEHHUIO B PA3TUYHBIX YICOHBIX
CUTYaIMsIX, B TOM YHCIIE MIPU CO3aHUH YU€OHBIX U COLIMATIBHBIX TPOEKTOB; (opMu-
pOBaHWE HAYYHOTO THIA MBITIUICHUS;, BIaJCHUE HAYYHOW TEPMUHOJIOTHEH, KITFOUe-
BBIMU TTOHSATUSMU U METOJaMH; CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B
o0pa30BaTeIbLHON NEATEIHHOCTH M )KU3HEHHBIX CUTYAIUSAX; BBISABIATH MPUIMHHO-
CJICICTBCHHBIC CBSI3M M aKTYaTM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y € peIeHus,
HaXOJUTh apTyMEHTHI ISl TOKA3aTeIbCTBA CBOMX YTBEPIKIACHUH, 3aJaBaTh Iapa-
METpPBI M KPUTEPUH PEIICHUS; aHATM3UPOBATh MTOTYUCHHBIC B X0 PEIICHUS 3a1a91
PE3yNbTaThl, KPUTUYECKH OIEHUBATH X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHE-
HUE B HOBBIX YCIIOBHUSX; JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOpE-
TEHHBIHN OIBIT; OCYIIECTBIISATH IICJICHANPABICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CIIO-
co00B JICHCTBUA B MPO(ECCUOHATBHYIO CPEly; YMETh MEPEHOCUTDh 3HAHUS B TTO3HA-
BaTEIbHYIO U MPAKTHUYECKYI0 00JIACTH KUZHEIEATCILHOCTH; YMETh HHTETPUPOBATH
3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTeil; BBIIBUTaTh HOBBIC WIACH, MpEasiaraTh
OpUTHHAIBHBIC TTOAXObI U PEIICHUS; CTABUThH TPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHE
abTCPHATHBHBIC PCIICHMUS.

Paboma c unghopmayueri:

BJIAJICTh HABBIKAMU TIOJYYCHHS HH(POPMAIIMHA W3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATh IMOWCK, aHAIM3, CUCTEMAaTHU3aIN0 U MHTEPIIpeTa-
IIMI0 MHPOPMAIIUU Pa3TUIHBIX BUIOB M OPM MPEACTABICHHS; CO3/1aBaTh TEKCTHI B
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pas3nuuHbIX QopmaTax ¢ y4éToM Ha3HaueHUs MH(POpMalLlUU U LIEJIEBON ayJUTOPHH,
BBIOMpAsl ONTHUMAJIBHYIO (POpPMY MPEACTABICHUS W BU3yaIH3alUU; OLICHUBATh J0-
CTOBEPHOCTD, JIESTUTUMHOCTh WH(pOpMaIlMU, €€ COOTBETCTBHE MPABOBHIM H MO-
paJIbHO-3TUYECKUM HOpMaM; UCTOIb30BaTh CPEACTBA HHPOPMAILIMOHHBIX U KOMMY-
HUKALIMOHHBIX TEXHOJIOTUI B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U Opra-
HU3AIMOHHBIX 33/1a4 C COOII0IEHHEM TpeOOBaHHM 3PTOHOMUKH, TEXHUKHU Oe301ac-
HOCTHU, TUTHEHBI, PECypCcocOepeKeHHsI, TPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOP-
MalMOHHOH 0€30MacCHOCTH; BIaJ€Th HABBIKAMM PACIIO3HABAHUS U 3AIUTHI HH(POP-
Maluu, UHQOPMAIMOHHONW O€30MaCHOCTH JIMYHOCTH.

Yuueepcanvnvie kommyHukamugHvle 0elcmeus

Obwenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BCeX c(epax KU3HU; PAcIiO3HABAaTh HEBEP-
OanpHBIE CPEeICTBA OOILIEHNUS, TOHUMATh 3HAYE€HUE COLMAIbHBIX 3HAKOB, PACIIO3HAa-
BaTh MPEANOCHUIKM KOHQIMKTHBIX CUTYallUd U YMETh CMATrYaTh KOH(JIMKTHI;, Bia-
JI€Th Pa3IMYHBIMU CIIOCOOAMHU OOIICHHS U B3aUMOJECUCTBUS; apryMEHTUPOBAHHO
BECTH MAJIOT; Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS.

Compyonuuecmeo:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOM U MHIMBUIYaIbHOU pa-
00TbI; BEIOMPATh TEMATUKY U METOJIbl COBMECTHBIX AEHCTBUMI C yUETOM OOIIMX UH-
TE€PECOB M BO3MOKHOCTEW KayKIOTO YJI€HA KOJUIEKTUBA; IPUHUMATH L€ COBMECT-
HOM J1€ATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH IECUCTBUS 1O €€ JOCTHKE-
HUIO: COCTaBIIATH IUIAH JEHCTBUN, PACIIPENEIATh POJIM ¢ YYETOM MHEHHMM Y4aCTHU-
KOB, 00CYXJlaThb pe3yJbTaThl COBMECTHOW pabOThl; OLIEHWBATH KAau€CTBO CBOETO
BKJIaZla M KaXXJ0r0 Yy4acTHHKA KOMaHbl B OOIIUH pe3yiabTaT Mo pa3pabOTaHHBIM
KpUTEPHUSAM; NpeIIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C MTO3WLIUH HOBU3HBI,
OpPUTHMHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH; OCYLIECTBIIAThH ITO3UTUBHOE CTpaTe-
IrMYECKOE MOBEJICHUE B PA3IMYHbIX CUTYalUsAX, NPOSBIATH TBOPUYECTBO U BOOOpa-
YKE€HUe, ObITh MHULIUATUBHBIM.

Yuueepcanvnvie pecynsimusnvie oeticmeus

Camoopzanuzayus:

CaMOCTOSITEJIbHO OCYILECTBIIATh ITO3HABATEIBHYIO JEATENbHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalMsIX; CAMOCTOATENIBHO COCTABIIATH IJIAH penie-
HUSL IPOOJIEMBI C YYETOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
OpeINoYTeHUH; JaBaTh OIEHKY HOBBIM CHUTYallUsSM; PAacIIUpPITh PAMKH y4eOHOTro
npeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU; JenaTh OCO3HAHHBIA BBHIOOD, apry-
MEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDb 3a PEILLIEHUE; OIICHUBATh MPUOOPETEH-
HBIN OTBIT; CIIOCOOCTBOBATH (POPMUPOBAHHUIO U MPOSBICHUIO IIUPOKON IPYAULIUN B
pa3HBIX 00JIaCTSAX 3HAHUMU, MOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIb-
TYPHBIN YPOBEHb.

CamoxoHmpons.

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISAM; BJIaJI€Th HABBIKAMHU [TO3HABATEIbHON
pedaexkcun Kak 0OCO3HAHMS COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOIIECCOB,
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UX pe3ylbTaTOB U OCHOBAHMM; UCIOIb30BaTh NPUEMBI PEQIIEKCUM JIJISl OLIEHKHU CHU-
Tyaluu, BbIOOpa BEPHOr0 pEUIEHUS; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPH-
HUMATh PELICHMS 0 UX CHUKEHHUIO; IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MIPU
aHaJM3€e pe3yJIbTATOB JAECSATEIBbHOCTH.

Ilpunsmue cebs u Opyaux.

PUHUMATh ce0s1, TOHUMasi CBOM HEAOCTATKU U JOCTOMHCTBA; IPUHUMATh MO-
THUBBI U APTYMEHTBI JPYTUX IPHU aHAJIN3E PE3YyJIbTATOB JIESITENBHOCTH; ITPU3HABATH
CBOE MPaBO U MPaBO JPYIMX Ha OLIMOKHU; pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C
NO3ULIUN JPYTOro YeI0BEKA.

[MPEAMETHBIE PE3YJIBTATHI

B pesynbTaTe 00yueHus ydammecs T0KHBbI:

3HaAMb:

— TpaBuja 0e30MacHON paboThI;

— OCHOBHBIE KOMIIOHEHTBI KOHCTPYKTOpPOB Arduino;

— BUJIbI TOJBMXHBIX M HETIOJIBUXKHBIX COSAMHEHUIN B KOHCTPYKTOPE;

— KOHCTPYKTHBHBIC OCOOCHHOCTH Pa3TMYHBIX POOOTOB;

— KakK HCII0JIh30BaTh CO3/IAHHBIE TIPOTPAMMBIL;

— CaMOCTOSITEIBHO pelIaTh TEXHUYECKUE 3a/1a4H B MPOIIeCcCe

— KOHCTPYHUPOBaHUs poOOTOB (TUIAHUPOBAHUE MIPEACTOSAIUX JICHCTBUM,

— CaMOKOHTPOJIb, TPUMEHSATH MOTYICHHBIC 3HAHUS, TIPUEMBI U OTIBIT

— KOHCTPYUPOBAHHMS C HCTIOJIB30BAHUEM CIICIIMAIBHBIX 3JIEMEHTOB, M IPYTUX

— OOBEKTOB U T.1.);

— CO3/1aBaTh pPeaJbHO JICUCTBYIONINE MOAEIU POOOTOB MPHU MOMOIIN

— CIEIUATBHBIX AJIEMEHTOB 110 pa3pabOTaHHO! CXeMe, TI0 COOCTBEHHOMY 3aMBICITY;

— CO3/1aBaTh MPOTPAMMBI Ha KOMIIBIOTEPE IS Pa3INIHBIX POOOTOB;

— KOPPEKTUPOBATH MPOrPAMMBI ITPH HEOOXOITUMOCTH;

— JIEMOHCTPHUPOBATHh TEXHUYECKHE BOZMOXHOCTH POOOTOB;

ymemb:

— paboTtarh ¢ IUTEPATYpoOil, C KypHAJIaMH, C KaTaJIoTaMH, B HIHTEpHETE (U3Y-
yaTh U 00pabaTsiBaTh HHPOPMAIIHIO);

— CaMOCTOSITEIBHO PENIaTh TEXHUYECKUE 3aJa4H B MPOIECCe KOHCTPYUPOBa-
HUs poOOTOB (TUTAHUPOBAHUE MPEACTOAIINX ACHCTBUN, CAMOKOHTPOJIb, IPUMEHSTh
MOJIYYCHHBIC 3HAHMSI, TPUEMBI U OTIBIT KOHCTPYUPOBAHUS C MCIIOJb30BAaHUEM CIIe-
IIUAJTBHBIX DJIEMEHTOB U T.]1.);

— CO3JaBaTh JACUCTBYIOIINE MOJIesId poOOTOB Ha ocHOBe Arduino;

— CO3/1aBaTh MPOTPaMMBI Ha KOMITBIOTEPE;

— mepeaaBath (3arpyaTh) IpOrpaMMBbl;

— KOPPEKTUPOBATH MPOTPAMMBI IIPH HEOOXOTUMOCTH;

— JIEMOHCTPHPOBATh TEXHUYCCKHNE BO3MOKHOCTH POOOTOB,;

— CaMOCTOSTEIHLHO HAXOUTh CHIIBHBIE U CITA0bIE CTOPOHBI KOHCTPYKITUH, OCY-
HICCTBIIATH KOHTPOJIb Ka4eCTBA PabOTHI IPYT ApyTa.



COIEPXAHUE KYPCA BHEYPOUHOU JNEATEJIbBHOCTU
«POBOTOTEXHUKA»

10 KJIACC

Mooynw 1. Beedenue 6 ucmopuro u uoero pooomomexHuku

[TnanupoBanme paboThl. TexHuKa 6€30macHOCTH Ha 3aHATUAX. [loHsATHE O TeX-
HUYECKOM MOJICJIMPOBAaHUU. 3HAYCHUE TEXHUKH B )KU3HHU JIIOJIeH. 3HAKOMCTBO C pPa3-
BUTHEM POOOTOTEXHUKU B MHUPOBOM COOOIIECTBE U B yacTHOCTU B Poccuu. Ilpo-
CMOTp BHICO POJIUKOB O po0OTax M poOOTOCTpOeHUU. 3HAaKOMCTBO ¢ Arduino.

Mooynw 2. Ilpoepamma poboma, ochosvl pabomul 6 Arduino IDE

3HaKOMCTBO C MHUKPOKOHTposuiepoM Arduino, KOHTaKThI, PAcHOJOKEHUE U
Ha3HAYEHUE AJIIEMEHTOB U Pa3beMOB YTPABJICHUE AIEKTPUUECTBOM. 3aKOHBI AJIECK-
TpudectBa. UTeHue »siekTpudyeckux cxeM. YcrtaHoBka Arduino IDE, 3amyck
Arduino IDE, IToakmtouenne Arduino k komnberotepy. O030p si3bIKa MpOrpaMmMupo-
BaHusi C++ u cpeasl IDE Arduino. AnroputMuueckue CTpyKTyphl. 3arpy3Ka CKeT-
yeil. Kak ObICTpo cTpouTh cxembl: MakeTHas Aocka (breadboard). Ynpasnenue cBe-
TOAMOJOM Ha MakeTHOW nocke. COOpKa CXeM CBOEro MpPOEKTa, HAlMCaHUE IMPO-
rpamm. Pa3paboTka MpoeKTOB yMHBIX U POOOTOTEXHHUYECKUX YCTPOUCTB. 3allHTA.
CamocrosiTenbHas TBOPYECKAS! 1€ATETbHOCTD.

Mooynw 3. 3nakomcmeo ¢ 0bopyodosanuem u e2o npocpammuposanue

O3HakoOMJIEHHE C BUJAMU AJITOPUTMOB, CTPYKTYPBI MPOrPAMMBI, OCHOBHBIMHU
orepaTopaMu, BcTpedaromuecs B mporpammuoit cpeae Arduino IDE, nanucanue
nporpaMm. O3HaKOMJIEHUE C OCHOBHBIMU YCTPOMCTBaMU U KOMILUIEKTyromuMu. Co-
enuHeHue ¢ kommnbiorepoM. [logkimtouenue u paboTa ¢ TAaKTUIBHBIMH JaTYUKAMHU,
KOHIIEBBIMHU BBIKJIFOYATEISIMA U KHOIIKAMU, JaTYMKOM OCBEIICHHOCTH, HAIMCAHUE
nporpamm. Jlatauk onpenenenus tunuid. [lonkmouenne u pabora ¢ UK-naruuk nu-
HUU, HanKMcaHue nporpamm. [logkiroueHue u ynpaBjaeHUe MOTOPAMH U CEPBOTIPHU-
BOJIOM, HamucaHue nporpamMm. COopka moOuibHOro pobora. Hamucanue mpo-
rpaMMBbl TeCTa BKJIIOUCHUS JABUTaTEseH, oTiaaaka. Hanucanue nmporpaMmbl JBUKE-
HUS po0OTa 1O JIMHUH, OTJIaJIka poO0Ta, BHYTPUTPYNIIOBBIE COPEBHOBAHMUSI TIO CKO-
poCTH poe3aa Kpyra poooToM

Mooynw 4. [lpomomunuposarue 21eKMPOHHBIX YCIMPOLUCME HA OCHOBE MUKDO-
KOHmponeprou naamgpopmol Arduino

Hactpoiika ycrpouctBa. [lonkmrouenue Kk koMnbroTepy. bazoBas cTpykrypa.
Komanbel, Hanucanue nmporpaMm. cOopka cxeM. Pesuctop, 1iBeToBasi MapKUpPOBKA.
Muranue cBetonuonaom. Ketic «Cpetodop». Hanncanue nmporpamm. cOopka cxem.
Crpoenne cepBoasurarens. Hamvcanue mporpamm. Coopka cxem. [Ipunrmn pa-
60Tkl TepMmonatunka, noakmouenue. ALl Ycmosusie oneparopsi if u for. Pa3zpa-
00TKa IPOEKTOB YMHBIX U POOOTOTEXHUYECKUX YCTPOHCTB. CaMoCTOATENbHAS TBOP-
yeckas JeATeIbHOCTb.



TEMATUYECKOE HUHAHI/IPOBAHI/IE
KYPCA BHEYPOYHOU AEATEJIBHOCTHU
«POBOTOTEXHUKA»

10 KJIACC
1 gac B Henemo,

Bcero 34 yaca.

TeMbl M YU CJIO YACOB
Ha MX U3YYCHHUEC

Copaep:xaHue NporpaMMsl

OcHoOBHBIE BUABI 1€ATCJIbHOCTH 06yqalo-
Erocs Npyu M3y4€HUH TEMbI

MonayJasb 1. BBenenue

B HCTOPHIO U H/I€K POOOTOTEXHUKH

Tema 1. BBogHoe 3a-
ustue. [Ipasuna Th B
kabuHere  poOOTO-
TEXHHUKU Mpu pabote
C KOHCTPYKTOPAMH.
(1 gac)

[TnanupoBanue padboThl. Tex-
HUKa 0e30I1aCHOCTH Ha 3aHs-
tusix. [lonarme o TexHuye-
CKOM MOJIeIUPOBAaHUM. 3Ha-
YeHUE TEXHUKH B JKU3HU ITIO-
nen

[TproOpereHue crienuaIbHBIX 3HAHUN
B 00JaCTH TEXHHUKH 0€30IaCHOCTH U
MPEJICTAaBICHUH O POOOTax U poOOTO-
TEXHHKE

Tema 2. HWcropus
pasButus  poOOTO-
TEXHUKH B MHUpE,
Poccun. PobGoTtoTex-
HUKa U €€ 3aKOHBI.

(1 gac)

3HaKOMCTBO C pa3BUTHUEM PO-
OOTOTEXHUKU B MUPOBOM CO-
oOuiecTBe M B YacCTHOCTH B
Poccuu. ITpocmoTp BUAEO pO-
JUKOB 0 poboTax U poboTo-
CTpOEHUH. 3HAKOMCTBO C
Arduino

[IproOperenue 3HaHUN HCIIOJIB30BA-
HUS POOOTOTEXHHKH M POOOTOB B
xu3Hu. [Ipnobperenne 3Hanmii 00 uc-
Topuu nosBieHus Arduino.

Moayas 2. lIporpamma po6oTta, ocHoBbI padotnl B Arduino IDE

Tema 3. OcHOBHEIE
MTOHSATHS MHKDPOJJICK-
TPOHHUKU.

(1 gac)

3HAKOMCTBO c MUKpO-
KOHTpoJuiepoM Arduino, KoH-
TaKThl, pACIONOXEHUE U
Ha3HauY€HUE »HIEMEHTOB U
pa3beMOB YIIPaBICHUE DJICK-
TPUYECTBOM. 3aKOHBI 3JIEK-
TpudecTBa. UTeHUE 31IEKTpHU-
YECKUX CXEeM

[IpuoOperenue 3HaHuil 0 pabore ¢
MHUKPOKOHTpoJuIepomM Arduino.

Tema 4. O630p s3b1Ka
MPOrPaMMHUPOBAHUS
Arduino

(3 gaca)

VYcranoska Arduino IDE, 3a-
nyck Arduino IDE, IToaxio-
yeHne Arduino K KOMIIbIO-
Tepy. O030p sA3bIKa IpOrpam-
mupoBanus C++ u cpensl IDE
Arduino. AnropurMuyeckue
CTPYKTYpbI. 3arpy3ka CKeT-
4yen

®opmMupoBaHNE HABBIKOB PabOTHI C
nporpaMMmHoOil cpenoit Arduino IDE.
[TproOpereHne HaBBHIKOB B MPOTrpam-
MUpoBaHUU Ha si3bike C++. IIpuo6-
peTeHue 3HaHW O MMOCTPOSHHUH aJITO-
PUTMUYECKON CTPYKTYPBHI.

Tema 5. DmekTpoH-
HbIE  KOMIIOHEHTHI
IDE.

(1 gac)

Kak ObICTpO CTPOUTH CXEMBI:
MakeTHas JI0CKa
(breadboard).  Ympasnenue
CBETOAMOZOM Ha MAaKeTHOH
JIOCKe

[IproGpereHne HaBBIKOB O MOCTPOE-
HUU CXEM, CBETOJIMO/AX U UX YIPaB-
JICHUU.

Tema 6. [ToBTOpEHME
U 3aKpervieHne

(2 yaca)

C6opka cxeM CBOEro Impo-
eKTa, HalMCaHue MPOrpamMm

PazButue ymenuss paboTbl B cpene
IIPOrpaMMHUPOBAHUS, padOThI B TPYII-
nax
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Tema 7. Camocros-
TeJbHAs TBOpYECKas
JIEATEIbHOCTD.

(2 gaca)

Pa3paboTka MpoOEeKTOB yMHBIX
u POOOTOTEXHUYECKHIX
ycrpoiictB. 3ammra. Camo-
CTOSITENbHAs TBOpUYECKas Jiesi-
TEJIBHOCTh

PasButre yMeHHUsI BEICTpaUBaTh TUIIO-
T€3y U COIOCTABIIATH C MOJyYEHHBIM
pesynabratoM. PaszBurue oOpasHOro,
TEXHUYECKOIO MBIIUICHUE U YMEHHS
BBIPQKEHUSI COOCTBEHHOI'O 3aMBICIIA.
[TpuBOIMT BapuaHThI yIydLICHUS CY-
LICCTBYIOLIEH KOHCTPYKLMU M pa-
OOTBI BJIEKTPOHHOT'O YCTPOHUCTBA

MopayJib 3. 3HaKOMCTBO ¢ 000pPy10BaHHEM M ero NIPOrpaMMHpPOBaHHUe

Tema 8. OcHOBHEIC
YIOPABISIIONINE KOH-
CTPYKIIUH SI3bIKa
MIPOrpaMMHUPOBAHUSL.
(2 gaca)

O3HakoMJIEHHE C BUJAMH aj-
TOPUTMOB, CTPYKTYpPBHI TIpO-
rpaMMbl, OCHOBHBIMH OIlepa-
TOpaMH, BCTpEYAIOIIMECS B
nporpamMmmHoi cpeae Arduino
IDE, Hanncanue nporpamm

Cunrakcuc s3bika. [IporpammupoBa-
HUE KOHTpoJuIiepa

Tema 9. 3HaKOMCTBO

O3HaKoMJICHHE C OCHOBHBIMH

[TpuoGperenue 3HaHUNA O TPHUHIIUIIE

c OCHOBHBIMM | YCTPONCTBAMU U KOMIUIEKTY- | paboThl ycTpoiicTB. Ha3piBaeT OCHOB-
yCTPOWCTBaMHU u | tomuMu. CoeiluHEHHE C KOM- | Hble cepbl IPUMEHEHHsI B 001IeCTBE
KOMIUIEKTYIOIUMH. | IBIOTEPOM

(1 gac)

Tema 10. TakTuib-
HBIN JatduK. JlaTuuk
OCBEIICHHOCTH.

(2 gaca)

[Toaxmtouenne u pabora c
TAKTWJIBHBIMUA ~ JaTYMKAMH,
KOHIIEBBIMU BBLIKJIIHOYATCIIAMA
Y KHOIIKaMH, JIaTYUKOM OCBe-
ICHHOCTHU, HAIlMCaHHUEC IIPO-
rpamMm

IIpuoOperenne 3HaHUI O MpPOCTEN-
IIMX TUIAaX JAaTYUKOB, TIEHEPALUU
JIMCKPETHOIO CUT'HAJIa, UHTEHCUBHO-
CTH CBETOBOro mnortoka. [IpmoGpere-
HUE€ IPAaKTHYECKUX 3HAHUU O IOA-
KJIIOUEHUU

Tema 11. UK-natunk
nuHun. OnTHYecKun
sHKOJIEp. Y 3-CoHap.
(2 gaca)

JlaT4uk onpeneneHus JINHUM.
[Tonkarouenue u paborta c
HUK-nmatumk nwHWK, HaIMca-
HUE IIporpamm

IIproOperenue 3HaHUN O ompenene-
HUU TIOJIOKEHMSI, CKOPOCTH Bpallle-
HUS, YJIbTPa3ByKOBOM CHUTHAJE, Jua-
rpaMMe HallpaBJIEHHOCTH, U3MEPEHUN
paccTosiHus, JI€TEeKTOpa JIMHUH, Jie-
TEKTOP: JIEBBIM, MpaBblid, LEHTPAJb-
HBIH.

Tema 12. Ympasne-
HUE MOTOpaMH U cep-
BorpuBogomM. MM
U CMEILIEHUE I[BETOB.
(3 gaca)

[Tonkitouenue U ynpaBieHHE
MOTOPaMH U CEPBOIIPUBOJIOM,
HalMcaHue MporpamMmm

[TpuoOperenue 3HAHUI O YyIpaBie-
HHUH, TOJAPHOCTH, BPALICHUS TIPHU-
Bojaa. [Ipuobperenne 3HaHuii o Aat-
yuKke o0OpaTHOM CBSI3U, TOUYHBIX TIEpe-
MEIIECHUAX B OTPAaHUYECHHOM JHara-
30HE.

Tewma 13. C6opka Mo-
OuIBHOTO poboTa.
(2 gaca)

COopka MoOUIIBHOTO poOOTAa.
Hanucanue nporpaMmsel Te-
CTa BKJIFOUCHUS JIBI/IFaTeJ'IeI\/'I,
oTJaJKa

[Ipuobperenne 3HaHui B oOnacTu
cOOPKHM MaKETHBIX CXEM YCTPOMCTB C
MIPUMEHEHHUEM Pa3IMYHOro0 000pyI0-
BaHUS, IpOrpaMMHUpOBaHHE
YCTPOMCTB

Tema 14. JIBuxeHue
poboTa 1o TUHUH.
(3 gaca)

Harnmcanne nporpaMMsl ABU-
XKeHHs poOoTa 1Mo JTUHUH, OT-
naaka po0OoTa, BHYTPUTPYII-
MIOBBIE COPEBHOBAHUS 110 CKO-
pocTH Tpoe3na Kpyra pooo-
TOM

[IproOpereHne mNpakTHUECKUX 3HA-
HUIl O IBWXEHUU poOOTa MO JTUHHH,
OCBauBarOT 0a30BbIE AJITOPUTMBI JIBH-
XKEeHHUs PoOOTOB MO TPAeKTOPUH, pe-
JIEHHOM aJIrOPUTME, PONOPLHOHAb-
HOM peryisiTope, IJIABHOCTHU
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nBUKeHUs pobota. [lpuobperenme
3HAHUI TIPUHITUTIC paboTsl
ycTpoictB. [IprobpereHne HaBBHIKOB
B I'PYIIOBOHN pabote. PasButne yme-
HUS pabOTHI B CpeJie TPOrPaMMHUPOBa-
HUsl, pabOThI B rpymnmnax

Moayas 4. [IporoTunnpoBaHue 3JIeKTPOHHBIX YCTPOMCTB HA OCHOBE MHUKPOKOHTPOJI-
JepHoi miargopmbl Arduino

Tema 15. PaGora ¢
MaKETHOH IUIATOH.
(1 gac)

Hacrpoiika ycrpoiictsa. [lox-
KJIIOYEHHE K KOMIbIOTEPY.
bazoBas  crtpykrypa. Ko-
MaHJpl, HallUCaHWE Ipo-
rpamm. cOOpKa cxem

OOBsCHSET OCHOBHBIE TTOHSITHS JICK-
TPUYECTBA CXEMBI, HA3bIBACT OCHOB-
HBIC 3JIEMEHTHI Ha IU(PPOBBIX CXEMaX;
MIOJIb3YETCS CPEJION MPOrPaMMHPOBa-
HUS JUISL CO3JIaHUsl MPOTPaMMBI pa-
00TBI MUKpOKOHTpoJuIepa. [Ipuobdpe-
TEHHWE TMPAKTUYCCKH HABHIKOB B
cOOpKe CXeM U HAIMCAHUU IPOTPaMM

Tema 16. Ympasie-

Pesucrop, nBeroBas mapku-

Cobupaer ycTpoiicTBa Mo CXeme Ha

HUE CBETOAMOJOM, | poBKa. MuraHue CBETOIMO- | MAKETHOW IIaTe, MOJAKIIIOYAET pPe3u-
RGB ceeromnonom. | mom. Ketic  «Cetodop». | cTopsl pasasiMu criocobamu. [Tprno0-
(1 gac) Hanucanue IporpamMM. | peTeHue 3HaHUuM 0 padoTe CBETOIUO-
cbopka cxem OB M uX cTpoeHuu. lIpuobpereHue
MPAKTUYECKH HABBIKOB B COOpPKE CXeM

Y HAIMCAHUU TTPOTPaMM
Tema 17. Pabota c | Ctpoenue cepBoapuratend. | [I[puoOpereHue 3HaHUN O CTPYKType
CEpPBOJIBUTATEIIEM. Hanmcanue IPOTPaMM. | CEpBOJIBUTATEIISL. [Ipuobperenue
(1 gac) cOopka cxeMm MIPaKTUYECKH HABBIKOB B COOPKE CXEM

W HaIlTMCaHWHW IPOIrpaMM.

Tema 18. PabGota ¢
JaTYNKAMH: TEPMO-
JaTYHK.

PaboTa ¢ KHOIIKOH.
(2 gaca)

[MpuHIMO paboTHl TEpMOAAT-
ymka, nogkmoucHue. AIIIL
VcnoBueie onepatopst if u for

[TonkaroyaeT M MPOrpaMMHPOBATH
kHonku. [Ipnobperenue 3Hanuii o pa-
6ote Tepmonatuuka. [Ipuobperenue
MPaKTUYECKH HABBIKOB B COOPKE CXeM
Y HaIlMCaHUU TPOTrpaMM

Tema 19. Camocros-
TelbHas TBOpYECKas
JIEATENbHOCTD.

(3 gaca)

Pa3zpaboTka mpoeKToB yMHBIX
U POOOTOTEXHUYECKUX
ycTpoictB.  CaMOCTOSATEINb-
Hasi TBOpYECKas JIeATeNb-
HOCTH

PasButre yMeHHUsI BEICTpauBaTh TUITO-
T€3y U CONOCTABIIATH C MOJIYYEHHBIM
pesynabTatoM. Pa3zButue oOpasHOrO,
TEXHUYECKOT'O MBIIIJIEHUE U YMEHUs
BBIPAXXEHUSI COOCTBEHHOI'O 3aMbICIIaA.
IIpuBOAUT BapUaHTHI YIIy4ILIECHUS CY-
HIECTBYIOIIEH KOHCTPYKIIMM H pa-
OOTBI DJIEKTPOHHOTO YCTPOWCTBA
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PECYPCbI JETCKOI'O TEXHOITAPKA «KBAHTOPUYMy,
NCIIOJIb3YEMBIE I OPTAHU3ALNUA
OBPA30OBATEJIbBHOI'O ITPOLIECCA

1. Habopsr Texnomad: 6a30BbIit ypoBeHb (3 mIT.).

2. HaGopbl DBOIBBEKTOP: HAOOP /AJIs OBICTPOrO MPOTOTUITUPOBAHHUSI FTEKTPOH-
HBIX YCTPOWCTB Ha OCHOBE MHKPOKOHTpOJUIEpHOU Tuiatdopmbl. CTapTOBBIA ypo-
Berb DOBH20.2010-KB (8 mT.).

3. IIporpammuoe o6ecrnieuenne — Arduino IDE, 1o koimuecTBy KOMITBIOTEPOB
B KJIacce;

4. JlononHurtenbHbie nepudepuiiHbie yCTPOUCTBA: MHTEPAKTUBHBIM KOMILIEKC C
BBEIYHCIIUTEILHBIM OJIOKOM, HOYTOYK, MHOTO(YHKITMOHAIPHOE YCTPOHCTBO.
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