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I. Kommiekc 0CHOBHBIX XapaKTEePUCTHK A0MOJHUTEILHOH 00111e00pa3oBaTeILHOM -
JOIOJIHUTEJIbHOM 001Iepa3BUBaIOIIeid MIPOrpaMMBbl.
1.1 IlosicHuTeILHAS 3aIIUCKA

JlononHuTeNbHAsE 001Ie00pa3oBaTeIbHas MporpaMma — JIOTOJIHUTENbHAs OO0IIepa3BUBAIOIIas
nporpamma «Pobotorexnuka ApaynHo» (nanee Ilporpamma) pazpaboTaHa Ha OCHOBE HOPMAaTHBHBIX
JIOKYMEHTOB, TAKHX KaK:

o denepanpHbid 3ak0H OT 29.12.2012 1. Ne273-®3 «O6 obpaszoBanuu B Poccuiickoit denepa-

110707008

e [Ipuka3 Munuctepctsa [Ipocemenus ot 09.11.2018 r. Ne196 «O6 yrBepxkaenuu [lopsiaka op-
TaHMU3alUU M OCYIIECTBIICHUS 00pa30BaTEIbHOMN JEATEILHOCTH IO JIOTIOJIHUTENBHBIM 00111e00-
pa3oBaTENIbHBIM IPOrPaAMMam;

e [IpoeKT KOHIIENIIUU PA3BUTHS JONOIHUTENBHOTO 00pa3oBanus aeteit 1o 2030 roaa;

e [locranosnenue IlpaBurensctBa Komu ot 11.04.2019 Nel85 «O crparerun conuanbHO-

SKOHOMHUECKOTO pa3BuTus Pecnydonuku Komu Ha nepuon 1o 2035 rogay;

e Pemenne CoBeTa MyHHULMNAIBHOIO 00pa30BaHUS TOPOJACKOTO OKpyra «CBIKTBIBKap» OT

08.07.2011 Ne03/2011-61 «O cTpareruu conualibHO-3KOHOMHYECKOTO Pa3BUTUSI MYHULIUIIATb-

HOT0 00pa3oBaHus TOPOJACKOro okpyra «ChIKThIBKap» 10 2035 rogay;

o 1 ap. ([Ipunoxenne Ne2).

POBOT — »53T0 aBTOMaTuyeckoe YyCTPOWCTBO, MpEeAHA3HAYEHHOE [UIsl OCYIIECTBIICHUS
MIPOM3BOJICTBEHHBIX U JIPYTHX OMNepanuii, 00bIYHO BHIOIHSAEMBIX YeTIOBEKOM. BriepBbie crioBo «poboT»
obu10 yrotpediaeno Kapenom Yamekom B 1921 roay B ero mbece «R.U.R» («YHuBepcaababie poOOThI
Poccymay) - 0 BocCTaHMM MalivH. B Hell OH MPEUTOKUIT UICI0 MCIOIb30BAHHUS MEXaHUYECKUX KOIHI
YeNoOBeKa IS BBITIOJHEHUS MOHOTOHHBIX pPAa0OT, TPEOYIOMMX MOBTOpSIOMUXCS AeicTBuii. CloBO
«po0OT» — 3TO MPOU3BOJHOE OT YEHICKOTO CJI0Ba «poOoTa». POOOTHI, CylllecTBOBABIINE paHEE JIUIIb B
BOOOpa)k€HUHU MHcaTeNnel-(haHTacToB, YXe€ IaBHO CTajld PEAJbHOCTbIO B Halleld >Ku3HU. PoOOTHI,
MHUKPOMPOILIECCOPHI, MEPCOHATIbHbIE KOMIIBIOTEPHI M JPYTHe CpPEACTBAa aBTOMAaTH3allUM HE IPOCTO
BHECJIM U3MEHEHHUE B TEXHOJOTUYECKHE MIPOIECCHl U CIIENalu MpeanpusTus 6onee 3pPeKTUBHBIMH, HO
OHM M3MEHWJIM U MPOJOJIKAIOT U3MEHATh BCIO Hally >kM3Hb. KOHCTpyHpOBaHME pa3IMYHbIX U3AEIUN,
WX MPOU3BOJICTBO, paclpe/iesieHne U 1axe MoTpeOIeHne B KOpHEe MEHsIeTCs Oarofaps TeM nmepeMeHam,
KOTOpBIE BIIeUeT 3a cO00il aBTOMaTH3aIIHS.

[TpumeHeHus poOOTOB HMCUUCISIIOTCS YK€ COTHSIMH, M ITOT IEpPEUeHb IPOJIOJIKAET PACTH.
Pabora, TpebOyromas akKypaTHOro, OBICTPOrO M Kaue€CTBEHHOT'O HCIIOJIHEHUS, MOXET BBIMOIHATHCS
poboTOM TOpa3zio Jydilne, YeM ueJoBeKOM. BHeapeHue poOOTOB Ha MPOU3BOJICTBE CIOCOOCTBYET
MTOBBIIICHHUIO MMPOU3BOIUTEIHFHOCTH TPY/a M YMEHBIIIACT HATPY3KYy HA KBATU(DUITUPOBAHHBIN MTEPCOHAL.
BricBoOOk1as1 pabouMX, 3aHATHIX OMACHBIMH, YTOMUTEIbHBIMU U HEKBATU(UIMPOBAHHBIMU paboTamH,
OHM TO3BOJISIIOT PAIlMOHAIBHO MCIOJIb30BaTh TPYAOBBIE pecypchl. BcnencTtBue 3TOoro MHOTHE
MIPOU3BOJICTBEHHBIE OTIEPAIIH, IO TOTO BBITIOIHSBIIUECS JIFOJILMHU, CeUac MPOU3BOIATCS pOOOTaMH.

Ha npou3BOACTBEHHBIX MPENNPUATUAX MHOTUX CTpaH YXKE€ JAaBHO HMCHOJB3YIOTCS
MIPOMBIIIIJICHHBIE POOOTHI, TPEICTABISIONINE COO0N MeXaHWYEeCKHEe MAaHUIYISATOPHI, YIpPaBIISeMbIE
KOMITBIOTEPOM. OTH YCTAaHOBKM TMO3BOJISIIOT 3¢ (EKTUBHEE BBIMOJIHATH CaMble pPa3HOOOpa3HbIE
OTIepallNH, CBS3aHHBIEC C TIEpeMENIeHEM 00pabaThiBaeMbIX 00BEKTOB. [10/100HBIE pOOOTHI pacCUUTAHBI
Ha pellleHne UIMPOKOTo CIEKTpa 3aJayu - OT TaKUX THKEIBIX padoT, Kak cBapKa Ky30BOB aBTOMOOMIIEH,
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0 CIIOKHBIX  OTEpaluii, TPEOYIMUX YPE3BBIYAHOW TOYHOCTH, HANpUMEp, YCTAHOBKY
MHUKPOKOMIIOHEHTOB B OJIOKH 3JIEKTPOHHOT'O 000PYI0BAHMSL.

BaxHo#t 0COOEHHOCTBIO pOOOTOB SIBIISICTCS X YHUBEPCAIBHOCTD, T.€. BO3MOXXHOCTh HE TOJIBKO
BBIMOJIHATE MEXaHWYECKHUE ONEpalMy pa3IMyHOr0 XapakTepa, HO M OBICTPO IMEpecTpamBaThCs Ha
HOBBIE. DTa 0OCOOCHHOCTh OTIMYACT UX OT 0OJee TPATUIIMOHHBIX CPEJICTB aBTOMATHU3AIUU U TIO3BOJISIET
0oJs1ee rHOKO ypaBisTh MIPOU3BOJICTBEHHBIM IPOIIECCOM.

P0o60TBI MOTYT IPUMEHSITHCSL HE TOJBKO JIJISi CAMOCTOSITENILHOTO BBIIMOJIHEHUS TEXHOJIOTHYECKUX
omepanuii (cBapka, oOpaboTka W T.a1.), HO M IS OOCTY)KHBAaHHS APYroro TEXHOJOTHYECKOTO
o0opynoBaHus (pa3ITUYHBIX CTAHKOB, IIPECCOB, TUTEHHBIX MAIIHH).

Ceroanst poOOTOTEXHUYECKUE YCTPOHCTBA IIUPOKO MPUMEHSIOTCS B KOCMOHABTUKE (JTYHOXOIbI
U UM noJ00HbIe ycTpoiicTBa). Hayka OnoHnka (mpuMeHeHHe MPUHLIUIIOB U CTPYKTYP KHBOW MPUPOIBI
K HCKYCCTBEHHBIM CHCTEMaM) MOpOJMJIa Takue poOOTHI, KaK DJIEKTPOHHBIM CTHUMYISATOP Ccepila,
MCKYCCTBEHHBIE CEpJILIE U MTOYKA, IIPOTE3bI.

B nocnennee Bpemsi MOSIBUIMCH POOOTHI, OCHAILEHHBIE YIMPOILIEHHBIMUA (OpMaMU 3pEHHS U
OIIYIIIEHUS; OHU MMEIOT MaMATh U MOTYT NMPUHUMATh MPOCThIe perieHus. B Oyayimem poOoTsl OyayT
paboTaTh B JOMax, Ha 3aBOJiaxX, B JlabopaTopusax, OonpHUIAX U T.[. KakuM Obl HU ObLT UX BHEUIHUUN
BUJ, pOOOTHI OyAyT BBIMOJHATH Bce OoJjblne U Oousblie (HYHKIUN KUBBIX OpraHu3MoB. KoHEUHBIM
pe3ynbratoM B 3ToM Hamparienuu cranetr AHJIPOUJ] — po6oT, momoOHBIN YelloBeKy IO BHIY U
neiictBusM. M ceromHs nccieoBaHus YIEHBIX HAMpaBJIeHbl HA CO3JJaHNE MHTEIUIEKTYaIbHBIX POOOTOB.
PobGotoTexnnka - 310 00NacTh HAyKHM W TEXHHWKH, OPUEHTHPOBAHHAs Ha CO3JaHHE POOOTOB H
POOOTOTEXHUYECKHX CHUCTEM, TPEJAHA3HAYCHHBIX JUISI ABTOMATH3AIMM CIIOKHBIX TEXHOJOTHYECKUX
MIPOLIECCOB U OMepaluii, B TOM YHCIIE, BHITOJHAEMbIX B HECTEPMUHUPOBAHHBIX YCIOBHSIX, AJI 3aMEHbI
YeNl0BEKa IIPU BHITIOJHEHUH TSKEIBIX, YTOMUTENBHBIX U OMACHBIX PadoT.

CeromHss poOOTOTEXHHMKA — OJHO U3 Hambojee BOCTPEOOBAHHBIX U IEPCHEKTUBHBIX
HampaBJIeHWH Kak B HAy4YHO-IIPOU3BOJICTBEHHOU cdepe, B cdepe oOpa3oBaHUSA, TaK U B JIETCKOM
HAyYHO-TEXHHUYECKOM TBOPYECTBE.

Havano BHenpeHHI0O pOOOTOTEXHHWKH CHOCOOCTBOBAJIO TIOSBICHHE POOOTEXHHUECKHUX
KOHCTPYKTOPOB, TakuX kak Lego Mindstorms, Roborobo, Arduino u ap. Arduin0 — 3T0 3IeKTPOHHBIH
KOHCTPYKTOp U yJn00Has miatdopma ObICTpON pa3pabOTKH JIEKTPOHHBIX YCTPOUCTB, JUIsl HOBUUKOB U
npodeccuonanos. [lnargopma monb3yercss OrpoMHON NOMYNSIPHOCTBIO BO BCeM Mupe Onaromaps
yI00CTBY M MPOCTOTE sI3bIKa MPOrPAaMMUPOBAHUS, @ TAK)KE OTKPBITOW apXUTEKType M MPOrpaMMHOMY
Koay. YcTpoiicTBo mporpammupyetcs yepe3 USB 6e3 ucnonp3oBaHus IpOrpaMMaTOpOB.

[Tporpamma «PoGoToTeXHMKA ApIyMHO» HalpaBleHAa Ha O3HAKOMJICHME Yy4alllUXcs ¢
COBPEMEHHBIMU HAlpaBJIEHUSIMH PaI03JIEKTPOHUKH, IPOTPAMMHUPOBAHUS U POOOTOTEXHHUKH.

AxryanbHocTh [IporpaMmpl 3aKitodaeTcss B TOM, YTO OHa BOCTpeOOBaHA M OTBEYAET 3aKa3y
COBPEMEHHOT0 OOIIecTBa, 3almpocaM W WHTEepecaM JeTel MIKOJIHHOrO Bo3pacTa (0T MJIaImiero - 10
CTapIIero).

Llernocts [IporpaMMel 3akiTr09aeTcsi B TOM, YTO YUaIIMeCs MOJYYaloT 3HAHUS M IPUOOpeTaroT
HaBBIKH, KOTOPbIe HEOOXOANMbI COBPEMEHHOMY IIKOJIBHHUKY B YCIOBHUAX BCE BO3PACTAIOIIEr0 HHTEpeca
K poboToTexHUKEe U €€ BO3MOKHOCTAM. [Iporpamma, pacummpser u yriayOsseT 3HaHUS ydYalluXcs O
¢usuke, Marematuke, B 00JacTH NPOTPAMMHUPOBAHMS, KOMIIBIOTEPHBIX TEXHOJOTMH, MEXaHUKH,
AJIEKTPOHUKH, MTPEIOCTABIISISI UM IIUPOKUE BO3MOKHOCTHU JJIsl MPO(eCcCHOHANBHOM OpueHTaLnH.

Hannas [Iporpamma mpu3BaHa CIIOCOOCTBOBATH Pa3BUTHIO TO3HABATEIFHOTO W YTIYOIEHHOTO
MHTEpeca JeTei K poOOTOTEXHUKE U POOOTOTEXHUUYECKUM YCTPONCTBAM, Pa3BUTHIO X TEXHUUECKOTO U
JIOTHYECKOTO MBIIUICHHS, AKTHBH3AIMK YYeOHO-UCCIEIOBATEIbCKONW JIEATEIILHOCTH B  OOJIACTH
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POOOTOTEXHUKH, (OPMHUPOBAHUIO MOTPEOHOCTH B CAMOCTOSATEIFHOM MOJTYYEHHH HOBBIX 3HAHHH IO
OCHOBHBIM HAlpaBJICHUSIM POOOTOTEXHUKH, OCO3HAHHOMY BBIOOpY BOCIUTAaHHUKAMHU Oymyrien
npodeccun.

XapakTepucTHKA NPOrPaMMBbl:

10 CTENIEHU aBTOPCTBA: MOOUPUYUPOBAHHAS,

10 YPOBHIO CIIO)KHOCTH COJCp)KaHHE: CMapmosasi;

1o opMe CoziepKaHus U OpraHu3alui 00pa3oBaTeIbHON IPOTPAMMBL: MOOYIbHAS.

AnpecaTt nporpamMmmabi:

VYuamuiics B Bo3pacte 12-17 ner jkenaromme NpOsSBUTH ce0s B TEXHHMYECKOM TBOPYECTBE,
aKTHBHO y4acTBOBATh B OOIIECTBEHHOM JKU3HU O0bEIMHEHUS.

O0bem u cpoku ocBoenust IIporpammbi

Pexxnm 3angatuii
Cpoxk
Ne [TpomomKUTENBHOCTD Komnuectso | KommuecTBo
HazBanue momys OCBOECHHUSA N
Monayns MOJIYJISI B acax 4acoB B 3aHsTuil B
B HEJEIAX
HEJIEIII0 HEEIII0
BBenenue B
porpammy.
Texuuka 1
0€30IMaCHOCTH. 6 3 2 1
MOJyJIb
[IpencraBnenue o
poborax u
pOOOTOTEXHUKE.
OCHOBBI
MIPOCKTUPOBAHUS U
MOJIEIINPOBAHUSA 2
P 12 6 2 1
3JICKTPOHHBIX MOJyJIb
YCTpOMCTB Ha 6a3e
ApayuHO netanei.
3HAKOMCTBO C
000opyIoBaHUEM U 3
12 30 15 2 1
€ero MOJTYJTb
POrPaMMHUPOBAHUE
PobGororexunueckast 4
20 10 2 1
mwiatpopma VEX 1Q. | Monyns
Hroro 68 34

Pe:xum 3aHATHIT — pacriicaHue COCTaBIsieTCs B cOOTBETCTBHM ¢ TpeboBanusimu CII 2.4.3648-
20 «CaHuTapHO-3IHIEMUYECKUE TPeOOBAaHMS K OpPTraHU3aIMsM BOCHUTAHUS U OOYYEHHUs, OTAbIXAa U
03/I0pOBJICHUS JIeTel U MOJIOZIeKH», yTBepKIeHHbIM [locTaHoBieHneM ['aBHOTO rocynapcTBEHHOTO
canutapHoro Bpaua Poccuiickoii @enepamnun ot 28.09.2020 r No28 (nanee CII 2.4.3648-20). 3ansaTus
npoBosTCS 1 pa3 B Hemenmro Mo 2 akaIeMUYeCKHX daca C MepephlBOM Ha OTABIX M IPOBETPUBAHHE
MOMEILEHUS], BCero 68 4acoB B roJl. 3aHATHUS COYETAIOT B ce0e TEOPETUUYECKYIO U MPAKTUYECKYIO YaCTH.



1.2. llean u 3apa4um
Heap mnporpamMmbl: (GOpMHUpOBAaHHWE HHTEpPeca K TEXHMYECKMM BHUJAM TBOPYECTBA, pPa3BUTHUE
KOHCTPYKTHUBHOT'O MBIIIUICHUS CPEJICTBAMHU POOOTOTEXHHUKHU.
3agayu IporpaMmsl:
obyuarowue:
— O3HaKOMJICHHE C KOMIUIEKTaMH KOHCTPYKTOpoB Arduino;
— O03HaKOMJICHHE C OCHOBaMHU aBTOHOMHOTO NPOTrpaMMHUPOBAHHUS;
— O3HaAKOMJIEHHUE CO cpeaoi nmporpammupoBanus Arduino IDE;
— TMOJIy4€HHE HaBBIKOB pabOTHI C JATYUKAMU U JABUTATEIISIMU;
— TOJy4Y€HHUE HAaBBIKOB MPOTPaMMHUPOBAHUS,
— pa3BHUTHE HABBIKOB PEIICHUS 0Aa30BBIX 337]a4 POOOTOTEXHUKH.
passusaiowjue:
— Ppa3BUTHE KOHCTPYKTOPCKUX HABBIKOB;
— pa3BUTHE JOTHUYECKOTIO MBILUICHHUS;
— pa3BUTHE IPOCTPAHCTBEHHOTO BOOOPAKEHHUS.
gocnumameJibHule:
— pa3BUTHE KOMMYHUKATHBHOI KOMIETEHIIMM: HABBIKOB COTPYJHUYECTBA B KOJUIEKTHBE, MaJlOi
rpyire, yuactus B 6ecene, 00CyXICHHH;
— pa3BUTHE COLUAIBHO-TPYAOBON KOMIIETEHIIMU: BOCIIUTAHUE TPYIOJIO0US, CAaMOCTOATEIbHOCTH,
YMEHMsI IOBOJIUTh HA4aTOE JIEJI0 A0 KOHIIa;
— (opmupoBanue U pa3BUTHE WHPOPMAITMOHHON KOMIICTCHIIUU: HABBIKOB Pa0OTHI C Pa3IMYHBIMH
UCTOYHUKAMU HH(pOpMaLMMU, YyMEHHS CaMOCTOSTENIbHO HWCKaTh, U3BJIEKaTb M  OTOUpPATH
HEOOXOUMYIO [Tl pelIeHHs y4eOHBIX 3a7a4 HH(OPMAIIUIO.

1.3. Conepxanue nporpamMmsl
1.3.1. YueOnbIii njian

Hassanue Momyeii KonnaecTo yacos DopMBI
9
Conepxxanue Artrtecranuu
TEMBbI /
KOHTPOJIS
Bcero Teopus | Ilpaktuka P

Monyns 1: Benenue | Tema 1. «BBonHOE 6 4 2

B IIPOTPaMMYy. 3aHSATHE»

TexHuka Tema 2. «OCHOBBI

0€30MacCHOCTH. POOOTOTEXHUKH

IIpencrasnenue o

poboTax u

POOOTOTEXHHUKE.




Monyns 2: OcHoBbl | Tema 3. OcHOBHBIE 12 4 8 Tecr,
MPOCKTUPOBAHMS U | TIOHSATHS cOopka
MO/JICIIUPOBAHUS MHUKPOAJIEKTPOHUKH. CXEMBI.
3JIEKTPOHHBIX Tema 4. O030p s13bIKa
yCTpOICTB Ha Haze IPOrPaMMHUPOBAHHUS
ApIynHO JeTajei. Arduino

Tewma 5. DieKTpOHHBIE

koMroHeHThI IDE.

Tewma 6. [ToBTOpeHue

U 3aKperyieHHue

IIPOUIEHHOT'O

marepuaia

Tewma 7.

CamocTosaTenbHas

TBOpUECKast

JESITEIbHOCTD
Monyis 3: Tema 8. OcHOBHBIC 30 15 15 Tecr,
3HAKOMCTBO C YIIPaBJISAIONINE 3ammra
000pyIOBaHUEM U KOHCTPYKLIUU SI3bIKA UHUBHUIyA
ero IPOTPaMMHUPOBAHHUSL. JHHOTO
nporpamMmmupoBanue | Tema 9. MaccuBsl u MPOEeKTa

MbE303JIEMEHTHI.
Tema 10. Coequnenue
C KOMITBIOTEPOM.
Tema 11.
CeMucerMeHTHBIN
WHJUKATOP.

Tema 12.
MukKpocxemsl.
Tema 13.

1M wu cMmenieHue
LIBETOB.

Tema 14. CeHcopsl.
Jatunku
MOJIKII0YaeMbIe K
ApayuHo.

Tema 15.

Knonka — pgat4uk
Ha)KaTHUs.

Tema 16.
IlepemeHHBIE
PE3UCTOPHI.

Tema 17.
JlansHOMEDBL.
Tema 18.




Kunkoxpucramnmuec
KHE€ YKpaHbl

Tewma 19. JIBurarenu.
Tewma 20.
Tpanzucropsl

Tewma 21. Coopka
MOOMIJIBHOTO po0oTa.
Tema 22. JIBmkeHnne
po0oTa 1o JTUHUH.

Mopyns 4:
PobGororexunyeckas

wiargpopma VEX 1Q.

KoncrpyupoBanue
POOOTOTEXHUYECKUX
YCTPOMCTB Ha
matdopme VEX 1Q

Tema 23. O630p
Jeranei
koHcTpykTOopa VEX
1Q.

Tema 24. CriocoOsl
COCTMHEHUS JIeTaleH.
Tema 25. I'ycennunoe
¥ KOJIECHOE I1acCH.
Tema 26. Cucrema
JTUCTAHIIHOHHOTO
panuoynpaBieHusl.
Tema 27. COopka
0a30BbIX MOJenel
po6otoB VEX 1Q.
Tema 28.
IIporpammupoBanue
po6otoB VEX 1Q.
Tewma 29. ITpoekr:
pa3zpaboTka
POOOTOTEXHUYECKOTO
YCTPOMCTBA HA
mwiatpopme VEX 1Q.
Tema 30.
CamocrosiTenbHas
TBOpUYECKast
JESITSIIbHOCTh

20

14

Tecr,
3aluTa
1505 010%0:15 019 %:}
JIBHOTO
MpOEKTa

1.3.2. Conep:xanne y4eOHOIo njiaHa

Monyns: 1. Beenenue B nporpammy. Texnuka 6e3onacHoctu Ilpeacrasiienue o po6orax u

po0OTOTEXHHKE
OO0pa3oBaTesbHas 3a1a4a MOTYJISI:

v

NpUOOpeTeHNEe YydalluMcsl CHelHalbHble 3HAHUS B O0OJACTH TEXHUKU O€30MacHOCTH U

MpeJICTaBICHUH O poOOTaxX U pOOOTOTEXHUKE

Y4eOHble 3a1a4M MOAYJISA:

v
v

OCBOCHHE MPUEMOM TEXHUKH 0€30MMacHOCTH
nprOOpeTeHNe 3HAHUI UCIIOIB30BaHUS POOOTOTEXHUKH U POOOTAX B KU3HHU.




TemaTnueckue padoyue rpynnsl 1 popMaTthl:
v ['pynmnoBoii 1 MHAUBUAYANBHBINH (hopMaT pabOTHI B MOZYJIE.

TemaTuueckas nporpamMmma MoayJs

Buner
Temarnyeckas y4eOHBIX
nporpamma 3aHATUH, Copnepxanue KonunuecTBo yacos
Moyisi, Ne /i y4eOHBIX
pabor
Monyns 1 «BBeaenue B mporpammy. TexHuka 0€301MacHOCTH [IpakT
Bcero | Teopus
[Ipencrasienue o poboTax U pOOOTOTEXHUKE Ka
Tema 1.1. AynuropHas | [InanupoBaHue paboTHI. 2 2
«BBogHOE pabora TexHuka 6€30naCHOCTH Ha
3aHITHE» 3aHsTusX. [IpaBuna
JIOPOKHOTO JIBUKEHUSI.
[TonsiTHE O TEXHUYECKOM
MOJICIMPOBAaHUY. 3HAYCHHE
TEXHHUKH B JKU3HH JIIOJCH.
Tema 1.2. AynutopHas | 3HAaKOMCTBO C pa3BUTHEM 4 2 2
«OCHOBBI paborta POOOTOTEXHUKH B MUPOBOM
POOOTOTEXHUKH COOOIIECTBE ¥ B YACTHOCTHU B

Poccun. IIpocmotp Buaeo
POIUKOB 0 poOOTax U
poboTOoCTpOEHUH. 3HAKOMCTBO
¢ ApayuHo. 3HaKOMCTBO €
MpaBUJIaMU TEXHUKH
0€30MacHOCTH

Monayns 2: «OcHOBBI IPOEKTHPOBAHHUS U MOJEJIHPOBAHNS YIEKTPOHHBIX YCTPOHCTB Ha 0a3e
ApayuHO aeranein»

Oo0pa3oBaTtesbHa"A 3a1a4a MOAYJIA:

v pacUIMpUTh 3HAHUS 110 NPOEKTUPOBAHUIO U MOJEIMPOBAHHIO JIEKTPOHHBIX YCTPOICTB Ha 6a3e
ApnyuHo netanei;

YueOHbIe 321291 MOTYJISA:

v OcBOeHUE PUEMOB paboThI ¢ porpaMMmHoi cpenoi Arduino IDE;
v puoOpeTeHne 3HaHU I UCII0JIb30BAHUSI MUKPODJIEKTPOHUKH;
v chopMHpOBaTh HABBIKH pabOTHI ¢ mporpaMmHoi cpenoil Arduino IDE, nanucanus nporpamm

Jutst aTgopmel Arduino.
TemaTn4yeckune padouyue rpynnsl 1 GopmMaThbi:
v ['pynmnoBoii 1 MHAMBUAYANBHBINH (hopMaT pabOTHI B MOZTYJIE.



TemaTu4yeckasi mporpamMma MoayJist

Bunnl
Temaruueckas y4eOHBIX
Iporpamma 3aHATUH, Copnepxanue KonunyecTBo yacos
moyst, Ne ri/m y4eOHBIX
pabor
Monyib 2 «OCHOBBI MPOSKTUPOBAHUS U MOACITMPOBAHUS Beero | Teopis [IpakT
ANEKTPOHHBIX YCTPOMCTB Ha 6a3ze ApJyHHO JAeTajeii» Ka
Tema 2.1. AyautopHas, | 3HaKOMCTBO C 4 2 2
«OCHOBHBIC MPaKTUYECKasi | MUKPOKOHTpoJuiepoM Arduino
IIOHSATHS pabora UNO R3, KOHTaKTHI,
MHUKPOAJIEKTPOH pacrioyio’keHue U Ha3HAuYCHHE
UK 3JIEMEHTOB U Pa3beMOB
YrpasiieHue 37eKTpUIeCTBOM.
3aKOHBI 2JIEKTPUYECTBA.
UreHue IeKTPUIECKUX CXeM
Tema 2.2. Aymutopnas, | YcranoBka Arduino IDE, 2 1 1
«0O030p sI3bIKa npaktuaeckas | 3amyck Arduino IDE,
nmporpaMMupoBa | pabora [onkmouenne Arduino x
Hus Arduino» KoMIietoTepy. O630p s3bIKa
nporpammupoBanusi C++ u
cpensl IDE Arduino.
AJTOPUTMUYECKUE CTPYKTYPHIL.
3arpyska cketueit
Tema 2.3. AynuropHas, | Kak ObICTpO CTPOUTH CXEMBI: 2 1 1
«ONeKTpOHHBIE | MpakTUyeckas | MakeTHas gocka (breadboard).
KOMITOHEHTBI pabora VYipasineHue CBETOANOIOM Ha
IDE» MaKETHOH JIOCKe.
Tema 2.4. [Tpaktuyeckas | COOopka cXeM CBOEro MpoeKTa, 2 2
«[ToBTOpeHue u | pabora HalKCcaHue Mporpamm, 3aluTa
3aKperieHue
PO IEHHOT O
MaTepHuaa
Tema 2.5 [TpakTnueckast | PazpaboTka IpoeKTOB YMHBIX 2 2
CamocrosaTensH | paboTa 1 poOOTOTEXHUUECKUX
ast TBOpUecKast ycTpoiicTB. CaMmocTosITeTbHAs
JesITeIbHOCTD TBOpYECKasi AEATEIbHOCTb.
Monyib 3: «3HAKOMCTBO ¢ 000pPYAOBAHHEM H €0 IPOrpaMMHIPOBaHUE»
Oo0pa3oBaTtesbHasA 321242 MOAYJISA:
v pacuIMpuTh 3HAHHUS B 00J1aCTH COOPKHM MAaKETHBIX CXEM YCTPOMCTB ¢ MPUMEHEHHEM Pa3IUMIHOTO

000pyI0BaHus, TPOTPAMMHUPOBAHUE YCTPOMCTB;



Y4yeOHble 321241 MOYJIA:

v OCBOCHME PUEMOM pabOTHI IO COOPKE MAKETHBIX CXeM ycTpoicTB Arduino;
v IpUOOpeTEeHNE 3HAaHUH PUHIMIA pabOThl YCTPOUCTB;
v chOopMHpPOBATh HABBIKM CAMOCTOATEIBHOTO M3TOTOBIICHHUS MAKETHBIX CXEM IMyTEM OBIIAJCHUS

pPa3iInYHbIMU TCXHOJIOTHAMH, COBPECMCHHBIMU MCTOAAaMU OCBOCHHA W COBCPHICHCTBOBAHHA TCXHHKH,

HECJIIOKHBIX TEXHUYECCKHUX PACUYCTOB.

TemaTuueckue padoyue rpynnsl 1 popMaTthbli:
v ['pymnmoBoil u MHAMBUAYAIbHBIN opMaT pabOThI B MOAYIIE.

TemaTu4yeckasi mporpaMma MoayJast

Bunnl
Temaruueckas y4eOHBIX
nporpamma 3aHSTUH, Coneprxanue KonnuectBo yacon
Moy, Ne /i y4eOHBIX
pabort
Mopynb 3 «3HaKOMCTBO ¢ 000PYJIOBAaHUEM U €TI0 [Ipaktu
Bcero | Teopus
POrpaMMHUPOBAHUE» Ka
Tema 3.1. AyauTopHas, O3HaKOMIIEHUE C BUIAMU 1 1
«OCHOBHBIE MpPaKTUYECKasl | aITOPUTMOB, CTPYKTYpPBI
ymnpasisiomue | pabora IIPOrpaMMbl, OCHOBHBIMU
KOHCTPYKLIUU olrepaTopamu, BCTPEUaOLUECs
sI3bIKa B IIporpaMMHOii cpene Arduino
IIPpOrpaMMUpPOBaH IDE, naniucanue nporpamm
us»
Tema 3.2. AynuropHas, | [IpumeHeHHne MacCUBOB, 1 1
«MaccuBbl 1 MpaKTU4ecKasl | MPUHIHUI PabOTHI U
MbE302JIEMEHTHI | paboTa [IPUMEHEHHE MTbE303JIEMEHTOB,
» cOOpKa cxeMbl, HalTMcaHue
MIPOrpaMMbl
Tema 3.3. AynutopHas, | OOMEH TaHHBIMU MEXIY 1 1
«CoenuHeHne ¢ | MpaKkTU4ecKass | I1aTod ApIyHnHO U
KOMIIBIOTEPOM» | paboTa KOMITIBIOTEPOM 4epe3
untepgeiic UART. c6opka
CXEMBI, HallUCaHUE
MIPOrpaMMBbI
Tema 3.4. AynauTopHasi, CoOopka cxemMbl, HalTMCAHHUE 1 1
«CeMHUCEerMeHTH | MpaKTUYecKasi | MPOrpaMMbl
bl MHAWKATOpP» | paboTa
Tewma 3.5. AynuropHas, | CnBUroBBIN peructp, coopka 1 1
«MuKpoCXeMbl» | MpaKTUYEeCKasi | CXeMbl, HaMCAHNE
MpOrpaMMBbI
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pabora

Tema 3.6. AynutopHas, | AHAJIOTOBBIE U ITU(POBBIC

«IINUM n MpakTuyeckass | curHaisl, noustue LM,

CMELICHUE pabora VYipasneHue ycTpoiuCTBaMH C

L[BETOB» IIOMOLIBIO IOPTOB,
nogaepxkuBaromux 1M,

Tema 3.7. AynutopHas, Ponb cerncopoB B

«CeHCOpBL. MIpaKTUYecKasl | yIpaBisIeMbIX CHCTEMaX.

Hatuuku pabora CeHcopbl U NTepeMEeHHbIE

MOJIKJII0UaeMbIe pesucropsl. JlenuTenb

K ApJlyHHO» HanpspkeHus. [lorennmomerp.
AHaNOroBbIe CUTHAJIBI Ha
BXOJie ApiyHHO, (PMIbTpaLus
CUTHAJIOB

Tema 3.8. AyauTopHas, COopka cxembl, HaMKMCcaHue

«Knomnka — MpaKTUYecKas | IPOrpaMMbI

TaTYUK paborta

HaXXaTus»

Tema 3.9. AynuropHas, | CeHCOpbl U IEpEMEHHbIE

«Ilepemennbie [IpaKTU4ecKasl | pe3ucTopsl. Jlenurenn

PE3UCTOPBI» pabora HanpspkeHusd. [lorenumomerp.
AHaNOroBbIE CUTHAJIBI HA
Bxoze Apayuno. Coopka
CXEMBbI, HallUCaHUe
MIPOrPaMMBbI

Tema 3.10. AynuropHas, | [IpumeHnenue, npuHIUI

«/lanbHOMEpBI» | MpakTUUecKkass | paOOThI AaTbHOMEPOB. Buabl

pabora nanbHoMepoB. COOpKa CXeMbl,

HalycaHue NporpaMMbl

Tema 3.11. AynuropHas, | HazHadeHue n ycTpolicTBO

«Kngkokpucran | mpaktuyeckas | KUAKOKPUCTANIMYECKUX

JINYECKHE pabota sKpaHoB. bubnuoreka

JKpaHbI» LiquidCrystal. BeiBoa
COOOIIIEHUH Ha SKpaH.

Tema 3.12. AynuropHas, | PasHOBHOHOCTH ABUTraTenei:

«/IBurarenm» IIPaKTUYECKasl | IOCTOSIHHBIE, I1arOBbIE,

pabota CEpBOABUIATENIN. Y IpaBICHUE

KOJUIEKTOPHBIM JIBUTATENIEM.
VYipasieHue CKOpOCTbIO
KOJUIEKTOPHOT'O ABUTATEIS.
COopka cxembl, HalTUCAHNUE
MIPOrpaMMBbI

Tema 3.13. AynuTopHasi, Haznauenwne, Buab1 u

«TpaH3uCTOpBl» | MpAaKTUYECKasT | yCTPOMCTBO TPAH3HCTOPOB.
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pabora

Hcnonb30BaHne TPaH3UCTOPA B
MOJIETISIX, YIIPABIISEMBIX
Apnyuno. COOpka CXeMbl,
HaMMCcaHUe MPOTPaMMBbI

Tema 3.14 AynutopHas, | Coopka MOOMIBLHOTO POOOTA. 2 1 1
«Coopka npaktuyeckas | Hamucanue mporpaMmsl Tecta

MOOMIIBHOTO pabora BKITIOUCHUS JBUTATEIICH,

poboTta» OTIa/IKa

Tema 3.15. [TpakTnueckas, | Hanucanue nporpammel 2 1 1
«/IBmxenue UCCIIeIoBaTeNb | IBUKEHUE poOOTa 1O JIMHUH,

pobora 1o ckast pabora oTnaaka pobora,

JTHUAN BHYTPHUTPYIIIOBEIC

COPEBHOBAHMUSI 110 CKOPOCTH
mpoe3zia Kpyra poooTom

Mopyns 4: «PodoTorexuudeckasi miaargpopma VEX 1Q»

Oo0pa3oBaTtesbHadA 3a1a4a MOAYJIA:

v paclIMpuTh 3HAHUS B 00JIacTU COOpPKM YCTPOWCTB C HpUMEHEHHeM PoOoTtoTexHuyeckoi
miatdopmsl VEX 1Q.;

YueOHble 321241 MOIYJISA:

v OocBO€HUE NpUEMOM pPabOThl MO COOpKE YCTPOWCTB € MpUMEHEHHEM PoOoToTexHuuecKoi
miatdopmel VEX 1Q;

v nproOpeTeHne 3HaHuH NPUHLKIIA paObOThl YCTPOUCTB;

v chopMHpOBaTh HAaBBIKK CAMOCTOSITEILHOTO M3rOTOBJIEHUS YCTPOMCTB MyTEM OBJIAJICHUS

pas3IMYHbIMU TCXHOJIOTUAMH, COBPECMCHHBIMHU MCTOJaMU OCBOCHHA W COBCPHICHCTBOBAHUA TCXHUKH,

HCECJIOKHBIX TEXHUYCCKUX PACUCTOB.

TemaTu4yeckue padouue rpynmnsl u gopmMaThbi:
v ['pymnmoBoil U MHAMBUAYAIbHBIN (opMaT pabOThl B MOAYIIE.

TemaTuueckas nmporpamMmma MoayJs

Buner
TemaTnueckas y4eOHBIX
porpamma 3aHATUH, Conepxanue KonnuecTBo vacos
moyist, Ne /i y4eOHBIX
pabot
Teopn | IIpakr
Monyns 4 «Pobororexunueckas miatgopma VEX 1Q» Bcero P P
s uKa
Tema 4.1. O630p | AynutopHasi, | O3HaAKOMJIEHHE C DJIEMEHTAMH 2 1 1
neranei MpaKkTH4YecKass | KOHCTPYKTOPA, NX IPUMEHEHUE U
KOHCTPYKTOpa " MPUHITUTIAMA TIPOSKTHPOBAHUSI.
VEX 1Q. HCCIIeI0BaTEIb
ckas paboTa
Tema 4.2 AymutopHas, | OG30p THIIOBBIX CIIOCOOOB 2 1 1
CriocoOsr IpaKkTU4YecKass | COeIMHEHUH JeTale,
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COCMHEHUS u Ha3HAYEHUS U MIPUHLUIIA
JeTajeiu. uccnenoBarens | aeiictBus koHcrpykropa VEX 1Q
ckast pabota
Tema 4.3 AynuropHas, | IIpoexkTnpoBaHMe TUIIOBBIX Y3JI0B
I'ycennunoe u npakThyeckas | poOOTOB: IIACCH, 3aXBATOB,
KOJIECHOE u w1aThopM, ypasiIsromei
11aCCH. UCCIIEeI0BATENb | CUCTEMBI.
ckas pabora
Tema 4.4 AynurtopHas, [TonkntoueHnue, HaCTpOUKa U
Cucrema [IPaKTUYeCKasl | yIpaBJIEHUE Yyepe3 CUCTEMY
JUCTAHLIMOHHOT | U JMCTAHIIMOHHOTO
0 UCClIeIoBaTeNb | paiuoypaBIeHUs
panuoynpasieH | ckas pabora
usl.
Tema 4.5 Aymutopras, | COopka mpocTedmmx
Co6opka MpaKkTUYeCKasi | MEXaHU3MOB, Y3JIOB, BXOJSIIUX B
0a30BbIX u OCHOBY 0a30BBIX MOJIeNEH
MoJenen uccienoBarens | podoror VEX 1Q.
po6otoB VEX ckast pabota
Q.
Tema 4.6 AynutopHas, | Co3gaHue MHOTO03a/1aqyHbIX
[IporpaMMupoOB | mpakTUYecKas | yrnpaBisieMbIX poOOTOB,
aHue poObOTOB u HamKcaHue MporpaMmm
VEX 1Q. uccnenoBarens | ynpasinenus poooros VEX 1Q.
ckas paboTa
Tema 4.7 AynuropHas, Pa3pabotka mpoekTa Ha 6aze
IIpoexkr: npakTuyeckas | miaardopmel KoHCTpyKkTOpa VEX
pa3paboTka " IQ u ero 3amuTa.
pOOOTOTEXHHYE | UCCIIEAOBATENh
CKOTO ckas paborta

YCTPOMCTBA HA

iargopme

VEX 1Q.

Tema 4.8 AynmutopHas, | Pa3paboTka mpoeKTOB yMHBIX U
CamocTodATeNnbH | MpakTUYecKass | pOOOTOTEXHUYECKUX YCTPOUCTB.
ast TBOpYECKast u CamocrosiTenbHast TBOpUecKas
JESTEbHOCTD HCCIIEIOBATENb | ACSTEIbHOCTD.

ckas paborta
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1.4. IlnanupyemMble pe3yabTaTbl OCBOCHHS NPOrPAMMBI.

[Tnmanupyemble pe3ylbTaThl OMPEACISIOTCS OCHOBHBIMHM 3HAHMSAMH, YMEHHSIMH, HaBBIKAMH, a
TaKKe KOMIETCHIUSIMH, THIHOCTHBIMU, METAIIPEAMETHBIMU U MTPEIMETHBIMH pE3yIbTaTaMu, PHOOpe-
TaeMble YJalIMMHUCS B Tpoliecce nu3ydeHus IIporpaMmei.
IIpenmetHbIe
K xonIty o0yuenus netu Oyayr
3HATh:
- Ha3BaHUe JIeTaJel KOHCTPYKTOpa;
- CIOCOOBI COCAUHEHUS JCTaICH;
- IOCJIE0BATEIBbHOCTD N3TOTOBIEHUS MOJEIIEH;
- BUJIBI TIOJIBMDKHBIX M HETMIOJBMKHBIX COSIMHEHHUN B KOHCTPYKTOPE;
- TEXHUKY 0€301acCHOCTH MPH paboTe ¢ KOHCTPYKTOPOM.
yMeTh:
- ONpeAENATh, Pa3INUaTh U HA3bIBATh JAETAIN KOHCTPYKTOPA;
- BBIOUpATh HYXKHbIC I€TaNH JUIsl KOHCTPYHPOBAHUS;
- KJ1TacCU(hULMPOBATh JETAIH 10 Pa3IMYHBIM IIPU3HAKAM;
- XapaKTepU30BaTh Pa3IMYHbIC COCTUHECHNUS;
- CaMOCTOSATEIbHO KOHCTPYHPOBATh MOJIEININ 10 3a/laHHOM TeMe;
- KOHCTPYUPOBATH 110 YCIOBUSM, 33JJaHHBIM B3pOCIIBIM, 110 00pa3ily;
- CaMOCTOSITENIbHO HAaXOAWTh CUJIbHBIE M CIIA0ble CTOPOHBI KOHCTPYKIHMU, OCYIIECTBIIATH KOHTPOIb
KadyecTBa paboThl APYT Ipyra;
- 00BEIMHATH MOJIETH B KOMIIO3ULHIO;
- C03/1aBaTh MPOTrPaMMHBIN KOJI 17151 pabOThl MOAEH;
- co0mo1aTh NpaBuiia 0€30MacHOCTU PabOThl C KOHCTPYKTOPOM;
JIMYHOCTHBIE
- 0epe’KHO OTHOCUTHCS K pe3ybTaTaM CBOETo TpyJAa U TpyAa TOBapHUILEHi;
- YMETh OpPraHu30BaTh CBOE pabouee MeCTO U MOJEPKUBATH MOPSAAOK BO BpeMsl pabOThI;
- IMETh MOTHBAIIMIO K TBOPUYECKOMY TPYAY, K paboTe Ha pe3yJbTar;
- IPOSIBJISITH KEJIAaHHE TBOPUECKOTO CaMOBBIPAKECHUSI.
MeranpeamMeTrHble
- [10J1 PYKOBOJICTBOM I1€arora MpoBOAUTh aHAJIN3 MOJEIIH;
- IJAHUPOBATh IIOCJIENOBATEIILHOCTh €€ M3TOTOBJIEHUS M OCYLIECTBISATh KOHTPOJIb pe3yibTara
HPaKTUYECKON pabOThI;
- co001aTh MpaBuia 0€30MacHOCTU PabOTHI C KOHCTPYKTOPOM;
- OpraHu30BaTh paboyee MECTO U MOAIEP)KUBATDH MOPSJIOK BO BpeMs padoTHI;
- CaMOCTOSITENIbHO MPOBOAUTH aHAIN3 MOJIEIH, IUIAaHUPOBATh MOCIIEI0BATENbHOCTh €€ U3TOTOBJICHUS U
OCYIIECTBIISITh KOHTPOJIb Pe3yibTaTa MpakTUYeCKol paboThl 0 00pa3ily, TEXHOJIOTHYECKON KapTe WIIH
PUCYHKY,
- paboTaTh MHIUBUAYAIBHO, TApAMH U TPYIIION C OMOPOM Ha TOTOBBIH IJIaH B BHJIE PUCYHKOB.
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1. Kommiekc opraHn3anuoHHO-NeIaroru4ecKux yCcaoBHid

2.1. YcioBus peaju3anuy NporpaMMbl
Mamepuanvro-mexuuyeckoe obecneyenue:
- kKabuHeT, 000PYAOBaHHbBIN JIIsl TpoBeicHUs 3ausaThii (14 pabounx MecT);
- Habopsl Arduino (Marpemika Z — 8 mit.);
- pobororexaudeckas miarpopma VEX 1Q — 8 mit.;
- Tpacchl AJ1sl IPOBEACHHS COPEBHOBAHUMN — 2 IIIT.;
- mporpammuoe obecnieuenue — Arduino IDE, mo KoJIu4ecTBy KOMITBIOTEPOB B KJIacCe;
- IOTIOJTHUTETIbHBIE TTepudepHiiHbie yeTpoicTBa (IPUHTEP, CKaHEP, MYJIbTUMEAUUHBIA IPOSKTOD).

Hugpopmayuonnoe obecneuenue npozpammoi:

- HOPMaTUBHO-IIPABOBBIE JOKYMEHTHI;

- ClIpaBOYHas y4eOHO-METOANUecKast TuTepaTypa 1 MepuoInieckiue u3aaHus;

- yueOHO-METOINYECKUI KOMILIIEKT;

- IUJAKTUYECKHEe MaTepuanbl (METOJUYECKHE MOCOOUs, MIAKAThl, CXEMbl WIUTIOCTPALUH, IIa0JIOHBI,

TCXHOJIOTHYCCKUEC KapTLI);

- IUTEparypa 1o poOOTOCTPOEHUI0, HAYAIbHO-TEXHUUECKOMY MOJIEIUPOBAHUIO.

2.2. OueHo4YHbIe MaTepUHAJIbI

Ne( IIpeamer oue- | Dopmbl U Xapakrtepuctu- | Ilokazare- | Kpurepuu | Buabl at-
HUBAHUSA MeTO/IbI KA OLCHOYHBIX | JIM OlCHU- | OLEHMBAHMS | TeCTALMH
OLICHUBAHUS MaTepHaJIOB BaHHSA

1 | BeisiBnenue TectupoBanu IIpoBepka Tecr, [MoapoOuo | [Ipomexyt
YPOBHS €, IPOCMOTP YCBOCHUSA COpPEBHOBAH KpUTEPUN OuHas
OCBOCHUSA TBOPYECKOMN TEOPETUYECKUX us IIPE/ICTaBJICH
IIPOrPaMMHOTIO paboThI 3HaHUU U Bl B
Marepuana MIPAaKTHYECKUX KOHTPOJIbHBIX
11oCJIe yMEHUHN (ITpunoxenu
OCBOCHUS u Nel)
pasnena:

«Mopaynb 3»

2 | BoiaBienue TectupoBanu IIpoBepka Tecr, ITonpobno Hrorosas
YPOBHS €, IPOCMOTP YCBOEHUS «UTOTOBast KpUTEPUN aTTecTanu
OCBOCHUSA TBOPYECKOMN TEOPETUYECKUX | arrecrauus | MpencTaBicH A
IIPOrPaMMHOT0 paboThI 3HAHUU U » bl B
Marepuana KoHTposbHast | mpakTUYECKHUX KOHTPOJIbHBIX
nocine paboTta yMEHUI (ITpunoxenu
OCBOECHUS u Nel)
pazzena:

«Mopaynb 4»
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KoHTpoJsbHbIe 3a1aHusI 10 0CBOCHUIO
JAOMOJTHHUTEIbHON 00pa30BaTe/IbHON NPOrPaMMbI
«PoboToTexHuka ApaynuHoO»

I'ox 06ydenus o nmporpamme: 1 rog oOydeHus
®.N.0O. negarora

I. Teopernueckuii MmaTepuan

1.. I3 kakux OBYX 00s3aT€IbHBIX OCHOBHBIX MPOIEIYP AOKHEI COACPKATHCS B IPOTpamMme,
HANTMCAHHOM s TIaT(HOPMBI ApTynHO?

2. JIns vero HE0OX0IMMO UCITIOJIB30BATh MMOCTOSIHHBIA PE3UCTOP B cXxemax?
3. Kakue ommOKku JOMyIIeHbl B IpUMEpe MPOrpaMmbl?

// Prog3-1 yBenuueHHe IPKOCTH CBEUCHHSI CBETOIHOIA
void setup

{
pinmode(10, OUTPUT);

}
integer i;
void loop()
{
for (i=0; i<256; i=i+1)
{ analogWrite(10, i)
delay(-20);
¥
¥

II. ITpakTyeckuit MaTepual

CamocrosTenbHas cOopka cxeMbl paboThl cBeTO(opa, COCTOSIIEr0 U3 OJJHOM aBTO-
TPAHCHOPTHOM CEKLUU U OJTHON MeIIeX0AHOM (peryupyeMblil Menexo1HbIH nepexo)

[IporpammupoBanue cBerodopa /It KOPPEKTHON pabOTHI PEryIHpPyeMOTo Tele-
XOJIHOTO Tiepexoa
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2.3. MeToanueckoe odecnevyeHne NpOrpaMmMbl

[Tporpamma «PoboToTexHNKAa ApyHHO» CTPOUTCS HA CIASAYIOIIUX MPUHLIUIIAX 00yYCHUS:

- IPUHIUI KOJUIEKTUBHOCTH (paboTaeM Jpy>KHO, TOMOTast APYT APYTY);

- IPUHLIUII CUCTEMATUYHOCTH (4epe3 PEryJIsipHbIE 3aHATUS IOCTUTAEM MAaCTEPCTBO);

- IPUHLUI [10CJIEI0BATEIBHOCTH (OT M1 10 U3JIeNINs, OT IPOCTOTrO K CI0XKHOMY);

- IPUHLUI JOCTYITHOCTH (MaTepuall aeTcsl B MAKCUMaJIbHO JOCTYIHOW 11 aereit popme);

- IPUHLUI TOYHOCTH (ClIeyeM UHCTPYKLUAM, IpaBUIaM TEXHUKH O€30IaCHOCTH);

- NPUHLUI HAayyHOCTH (Bce OOy4yeHHME BEAETCS C ONOpPOM Ha y4eOHYIO JINTEpaTypy, OIBIT
[1€7]aroroB, IPOBEPEHHBIE BPEMEHEM METObl U TEXHOJIOTHN);

- IPUHIIMII CBSI3U C JKU3HBIO;

- IPUHIUI y4eTa BO3PACTHBIX OCOOCHHOCTEH;

- IPUHLIMI CBOOO/IbI BEIOODA;

- IPUHLUI 0OpPaTHOM CBA3H.

Mertonrka oOyueHHsl MpeAarnoyiaraeT JAOCTYHHOCTb BOCHPUATHS TEOPETHYECKOTOo Marepuana,
KOTOpasi JIOCTUTAeTCsl 3a CYeT MAKCHMAJIbHOM HArJIJHOCTH U HEpa3pbIBHOCTU C MPAKTUYECKUMU
3aHATUAMHM. Ha 3aHATHAX OpUMeEHsieTcs JIMYHOCTHO-OPUEHTHPOBAHHOE OOYYEHHE, OCYLIECTBISETCS
WHIUBUAYAIBHBIN MOAXOJ K KaXJIOMYy ydamiemycs. BaxHbIM yciaoBHEM AJi YCHEIIHOIO OCBOECHMS
MPOTpaMMBbl  SIBIISIETCSI CO3JAaHUE TBOPUYECKOW aTMOC(ephl, YTO HEOOXOAMMO JUISI BO3HUKHOBEHUS
OTHOIIEHUN COTPYJHUYECTBA U B3aUMOIIOHMMAHUS MEX/y I1€1arOroM U yJaIuMHUCS.

[Tporpamma «PoboToTexHWKAa ApIyWHO» IIOCTPOCHA HA MPHHLHUIE IOCIEI0BATEIHLHOCTH,
IIPEEMCTBEHHOCTH, KOTOPBIM IpelycMaTpuUBaeT W3yuye€HHE MaTepuaja U IOCTPOEHHE BCEro Kypca
0o0y4eHHsl OT MPOCTOro K cI0XKHOMY. biaronaps MHOrooOpa3uio THIIOB KOHCTPYKTOpA YCIOXKHSAIOTCS
U3JeNUs U CIOCOOBl KOHCTPYUPOBAHMS, YCIOXKHSIOTCS 3a/Jayd, MOCTABJIEHHbIC IEpe] yJalluMHC
(HayMHas ¢ TMoOKa3a Mo oOpasly, 3aTeM paboTa MO cXeme, IO HMHCTPYKLUHUU K CaMOCTOSATEIbHOMY
TBOPYECKOMY KOHCTPYHUPOBAHHUIO).

[Tonbop u Temaruka W3AENUI, NPEAYCMOTPEHHBIX MPOTPaMMON, MOTYT H3MEHSTHCS B
3aBHUCHMOCTH OT UMEIOIIETocs MaTepHaa, a Tak’ke OT YMEHUM U HaBBIKOB YYallUXCSl.

@opmMbl  3aHATHH — TPYNIOBBIE W WHAMBUAYAJIbHO-TpyHHoOBBIE. [MMmeroT wmecTto kak
TpaauLIMOHHBIE POpPMBI (pacckas, becena, JUCKyCcCHsl, IpakTUUecKas padoTa), Tak U HETPaJAULIMOHHbIE
(Wrpsl, Mpa3IHUKHU, KOHKYPCHI).

Metoabl 00y4eHus:

° CIIOBECHBIH;
° HarJIsSIHBIN;
° IIPAaKTHYECKUI.
®opMbl N0JBEICHUS UTOI0B 110 NPOrpamMmme:
° MIPOBE/ICHUE BHICTABOK Pa0OT yUyaluxcs;
° y4acCTH€ BO BHYTPUYUYPEKICHUYECKUX BBICTABKAX U KOHKYPCaX, COPEBHOBAHUSX;
° ydacTue B palOHHBIX U OOJACTHBIX BHICTABKAX M KOHKYPCaX, COPEBHOBAHHSIX.

C uenpio (QOpMUPOBaHUS HABBIKOB W PACHIMPEHUS OIBITA CAMOCTOSTENBHON pabOThI
yyalmxcs NPeayCMOTPEHBI cienyronme (OpMbl JIeATEIbHOCTH: paboTa ¢ WHGOPMAIMOHHBIMU
pecypcaMu, HCclieJOBaHUE, MPOCMOTP, MPOCITYyIIUBaHUE, YNpaXXHEHUd W T.1. B manHOW mporpamme
camocTosiTeNbHble (OopMbl pabOTHl MpeirnojaraloTcs B TeMax ¢ ykazaHueMm: «CamocTosiTenbHast
TBOpYECKas AEATETHLHOCThY
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VYyeOHasi neATeIbHOCTh TPEOYEeT XOpOILIEro pa3BUTHUsI IMPOU3BOJILHOIO BHUMaHHS. PebeHok
AOJDKCH YMCThb COCPCAOTOYUTHLCA Ha y‘-Ie6HOM 3alaHu, B TCUCHUC MJIUTCIBHOIO BPEMCHHU COXPAHUTH
Ha HEM MHTEHCUBHOE (KOHIIEHTPUPOBAHHOE) BHUMAHHE, C OMPEICIICHHON CKOPOCTHIO MEPEKIII0YAThCS,
TUOKO MEepexo/1st C OAHOM 3aauu K IPYyTroil.
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I11. Ciucok ucnoJsib3yemoii IuTepaTypsbl
3.1. lns nmeparora

1.  Acmonos, A.I'. ®opMupoBaHre YHUBEPCAIBHBIX YYEOHBIX JEHCTBHI B OCHOBHOW IIKOJIE: OT
neiictBus kK Mpicau — M.: [Ipocsemenue, 2011. — 159 c.
2. baumnun A. YyebHoe mocobue «OCHOBBI MPOrPaMMHUPOBAHKS MHUKPOKOHTpoJIepoBy. — OO0
«Ammnepka», Mocksa 2013.
3. benor A.B. IlporpammupoBanne ARDUINO. CoznmaeM npaktuueckue yctpoictBa. — Hayka u
Texuwnka, 2018 . — 272 c.
4.  benos A.B. ARDUINO. Ot a30B nmporpaMMHUpOBaHUs O CO3/1aHUs IPAKTUYECKUX YCTPOMUCTB. —
C.-116.: Hayka u Texnwuka, 2018. — 480 c.
5. bumo O. HactonpHas kaura paspadorunka po6oton. — C.-116.: «KKOPOHA-BEK», 2010. — 400 c.
6.  buym, /Ixepemu. M3ydaem Arduino: MHCTpYMEHTBHI MU METOJbI TEXHHUYECKOTO BOJIIEOCTBA. —
bXB-Ilerepoypr, 2018. — 336 c.
7. Mawmmnues J[.W. [IporpammupoBanue Ha ApaynHo. OT mpocToro K cioxxknomy. — ConoH-mpecc,
2018 r. — 244c.
8.  Momot M.B. Dnekrponuka. MobunbHbie po6oThl Ha 6a3e Arduino. — C.-I16.: BXB-IlerepOypr,
2017. — 288 c.
9. Ilerun B.A., bunskosckuii A.A. Ilpaktuueckas sHimkionenust Arduino. — JIMK Ilpecc, 2019.
— 166 c.
10. Terun B.A. Co3nanue ymHoro noma Ha 6a3e Arduino. — JIutPec, 2018. — 182 c.
11. Commep V. IIporpamMmmupoBanne MUKpOKOHTposuiepHbIX miaat Arduino / Freeduino — C.-I16.:
bBXB — IlerepOypr, 2012. — 256 c.
12. Xanamos B. H. OGpa3oBarensHasi poOOTOTEXHUKA Ha YpOKax HHGOPMATUKU U GU3KKH B CpeIHEN
HIKOJIE: y4.-MeTo/1. mocobune — Yensounck: Barmsaa, 2011. — 160 c.

3.2. las nereii u poaurenei
1. beiikran JI. Konctpyupyem podotoB Ha Arduino. IlepBbie maru. — bunom, 2016. — 320 c.
2. beiixran [xoH. Koncrpyupyem po6otos. Ot A 1o . [TonHOe pyKOBOACTBO /1151 HAUMHAIOLIUX. —
JlaGopatopust 3nanuit, 2019. — 394 c.
3. Kucenes A.H. Uzyugaem Arduino. 65 mpoektoB cBonmu pykamu. — [Turep, 2017. — 400 c.
4.  Komocos [I. I'. [TepBsrii trar B podototexuuky. IIpaktukym mus 5-6 ximaccos\ JI. I'. Komocos. —
M.: BUHOM. Jlab6oparopus 3Hanwmii, 2012 — 292 c.

5. Ilerun B. A. IIpoekTsl ¢ ucnosnb30BaHHEeM KOHTposuiepa Arduino. — 2-e u3f., nepepad. u JI0m.
— CII6.: BXB-Iletepbypr, 2016. — 464 c.

6. OwmmunmoB C. A. PobotorexHuka s aereid u poaurteneii: yued. mocoobue. — C.-I16.: Hayka,
2013.-319c.

7. Xyanr b. Arduino ans uzoOperareneil. OOyueHue 3nekTpoHuKe Ha 10 3aHUMATENbHBIX NMPOEK-
tax. — BXB-Iletep6ypr, 2019. — 288 c.

8. Opuk lepanya. Arduino mns gereit. — JIMK-IIpecc, 2019 r. — 170 c.

9. Opesna E. M. OcHoBBI poOOTOTEXHHWKH. — 2-¢ u31., nepepad. m mon. — C.-I16.: BXB-
[TeTepOypr, 2005. — 416 c.

10. Apuonpa Crroapt. Arduino mist HaunHarouwx. Camblii MPOCTON MOIIATOBBIA CAMOYYHTENb. —
Okcmo, 2017. — 256 c.
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3.3. DJIeKTPOHHBIE pecypcehl
1.  ArduinoMaster — Poccuiickoe ApaynHo coo0IiecTBo. Ypoku ApaynuHo: [DIeKTpoHHbIH pecypc].
— https://arduinomaster.ru/uroki-arduino/
2.  Amnmaparnas miardopma Arduino. [DnekTpoHHbIi pecypce]. — http://arduino.ru/Hardware.
3. Kypc «Arduino mis HaumHarommx» [AaekTponHnsiid pecype]. — http://edurobots.ru/kurs-arduino-
dlya-nachinayushhix.
4,  DHOWKIONEIUs 3HaHWK  AMmepkd. Ypoku ApayuHo: [DNEKTpOHHBIH — pecypc]. —
http://wiki.amperka.ru/
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IIpunoxenne Ne 1
IIpaBuibHBIC OTBETHI M OLICHUBAHHE

[IpaBuiIbHBIE OTBETHI

KommuectBo 0auios

1. Teopernueckue BOIPOCHI.

2. pinmode — He mpaBnsHO, pinMode-
NPaBUIBHO

3. HemnpaBWIBHO MPOIMUCAHO THII e~
PEMEHHOH 1, T0JDKEeH OBITh int i;

4. B ctpoke analogWrite(10, i) B KOH-
1€ OTCYTCTBYET TOYKA C 3amsATON

5. oTpuIATENIBHO 3HAYCHUE 33ICPIKKH

delay(-20);

void setup() 1 6amn
void loop()

Jlis orpaHuyY€eHNs TOKA, IPOXOISALIETO 2 6amn
10 Lienu (MpeaoXpaHseT OT eperopa-

HUA KOMIIOHCHTbBI CXGMBI)

1. setup numercs co CKOOKaMu 5 baios

Hroro:

6-8 0. onITUMAIBHBINA YPOBEHB
4-5 0. 1ONyCTUMBII YpOBEHb
0-36. HemocTaTOYHBIN YPOBEHB

II. IIpakTueckuit maTepua

Coopka cxembl cBeTO(opa

CaMocToATEIbHOE N3TOTOBJICHHE — 3 Ganna
Hsrorosiienue ¢ mojacka3ku mnegarora M3rotos- — 2 Oanna
JIEHHE MPH MOMOIIY NeAarora — 1 6ann
IIporpammupoBaHue ycrpoiicTa

Caeto(op KOPpEKTHO pabOTaeT BO BCEX PEXKU- - 2 OaioB
Max - 1 6amn
Csetodop paboTaer, HO UMEIOTCS HEOYETHI -0

Ceetodop He paboTaeT

Hroro:

4-5- 6. onTUMANIbHBIA YPOBEHB
2-3- 0. 1OMYCTUMBIH YpPOBEHb
0-1-6. HerocTaTOYHBIN YPOBEHb
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HTrorosoe oneHuBanme: 10-13 0. - onTUMaNbHBIA YPOBEHB
5-9 6. - 1omyCTUMBIIi YPOBEHb
0-4 6. — HeZOCTaTOUHBINA YPOBEHB

[Tpunoxxenne No2

HopmaTuBHO-ipaBoBbIE 10OKYMEHTBI
IlepeueHs HOPMATHBHBIX MPABOBLIX AKTOB

1. ®denepanbhbiit 3aKk0H 0T 21.12.2012 1. Ne 273 — @3 «O06 o6pa3oBanuu B Poccuiickoii
denepanuny;
2. ITpuka3z Munuctepcrba [Ipocsemenust ot 09 Hosaops 2018 r. Ne196 «Ilopsimok opranu-

3alliU U OCYIIECTBIICHUSI 00pa30BaTEIbHON IEATEILHOCTH MO JIOTOJIHUTEIFHBIM 0011e00pa3oBaTesb-
HBIM TPOrpPaMMam;

3. [TpoekT KOHLENIMKN pa3BUTHS JOMOJIHUTEIbHOTO 00pa3zoBanus aereit 10 2030 roxa;

4. IlocTanoBnenue ['J1aBHOro rocyapCTBEHHOTO CaHUTapHOro Bpada Pocculickon Pene-
paruu ot 28 centsaops 2020 r. Ne 28 «CaHUTapHO-3MUIEMUOIOTHYECKHE TPEOOBAHUS K OpraHU3aIIsIM
BOCITUTAHUSI U 00yUCHHUS, OT/IbIXa U 0370pOoBIIcHHUs aeTel 1 Mooaexku» (CIT 2.4.3648-20);

5. [Ipukaz MuHnucrepcTBa Tpyda U couuaibHOW 3aumuThl Poccuiickoit denepanuu oT
05.05.2018 Ne 298 «O0 yrtBepxkaeHun mpodeccruoHaabHoro cranaapra «llemaror nOMOTHUTENHEHOTO
00pa3oBaHus I€TEN U B3POCIBIX»;

6. [Tpuxa3z MunucrepctBa oOpazoBanus u Hayku Poccun Ne 882, MunucrepcTsa nmpocse-
nieanst Poccuu Ne 391 ot 05.08.2020 «O6 opraHu3anuu u OCyIISCTBICHUN 00pa30BaTEIILHOM JCSITEIb-
HOCTH TIpU ceTeBoi (popme peanmszanmuu 00pa3oBaTenbHBIX Mporpammy (BMecte ¢ «Ilopsakom opranu-
3allid U OCYILECTBJICHHs 00pa30BaTeNIbHOM NesTeNbHOCTH MPU CETeBOM (popme peannzanuu oopazoBa-
TEJBHBIX [IPOTrpaMM»);

7. [Tpunoxxenue k muceMy JlemapTamMeHTa rocy1apcTBEHHON TMOMUTHKYU B cpepe BocmUTa-
HUS jaeredl U Monoaexku MunuctepctBa obpa3zoBanus U Hayku P® ot 18.11.2015 Ne 09-3242 «O
HarpaBieHuu nHpopManun» (MeTonuueckne peKOMEHIAIMU 110 MTPOSKTUPOBAHUIO JTOMOJHUTEIBHBIX
0011e00pa3oBaTeIbHBIX MPOTrpamMM (BKIIIOYas pa3HOYPOBHEBbBIE IPOTPAMMBI);

8. [Tpuxa3z Munucrepcta npocsemieHust PO ot 3 centsaops 2019 r. Ned67 «lleneBas mo-
JIeJIb Pa3BUTHUS PETUOHAIIBHBIX CUCTEM JOIMOIHUTENBHOIO 00pa3oBaHUsl 1eTeily;

9. [TocranoBnenue IIpaBurenscrBa Komu ot 11.04.2019 Nel85 «O ctpareruu counaabHO-
sKoHOMHUYeCcKOTro pazButus Pecriyonnku Komu Ha nepuon 1o 2035 ronay;

10. Pemenne CoBeTa MyHUIIUNIATHHOTO 00pa30BaHUs TOPOACKOTO OKpyra «CHIKTBIBKAp» OT
08.07.2011 Ne03/2011-61 «O cTpaTteruu couaibHO-2KOHOMUYECKOTO Pa3BUTHS MYHHUIIMIIATLHOTO 00-
pa3oBaHUs ropoAckoro okpyra «CbeIKTeIBKap» 10 2035 roga;

11. [Tpuka3 MuHucTepcTBa 00pa3oBaHMsI, HAYKH U MOJOIENKHONW MOIUTUKH PecmyOnuku
Komu ot 01.06.2018 roma Ne214-m «O0 yTBep>KIeHUU MPABUI IEPCOHUPHUITUPOBAHHOTO (PUHAHCHUPO-
BaHMsI IOMOJIHUTEIILHOTO 00pazoBanus jaereit B Peciybnuke Kommy;

12. [Tpunoxxenue k nucbMy MuHUCTEpCTBA 00pa30BaHUs, HAYKH U MOJIOIEKHONW TOTUTHKHI
Pecniyonmuku Komu ot 27 ssuBapst 2016 1. Ne 07-27/45 «MeTtoaudeckue peKOMEH AU 10 TIPOEKTUPO-
BaHUIO JIOTIOJHUTENBHBIX 0011e00pa30BaTeIbHBIX - JOMOJIHUTEIBHBIX OOIEPA3BUBAIOIINX MIPOTPAMM B
Pecniybnuke Komuy;

23



13.

KOHHGHHI/I?I AYXOBHO-HPAaBCTBCHHOTI'O PAa3BUTUA U BOCIIUTAHUA JUYHOCTHU I'paXJaHHHA Poccun.
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