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HNudopmanuoHHass KapTa NPOrpaMMbI

Tun nporpamMmsl — mMoouguyuposanuas.

OO6pazoBaTtenbHas 001aCTh — NPOPDUNbHAS.

HanpaBiieHHOCTD JeSTENbHOCTH — MEeXHUYECKAsl.

Cnoco0 ocBoeHUs coJiepKaHus 00pa30BaHUs — penpoOyKMUBHbIU, UCCLe008AMENbCKULL
AnCOPUMMUYECKULL.

YpoBeHb OCBOCHUS COJIEPKaHUsI 00Pa30BAHUS — 0OUEK)IbINYPHBILLL.

dopma peai3aluy MPOrpaMMbl — epYHNOB8Ast, UHOUBUOYATbHASL.

[Ipo10KUTENBEHOCTD peau3aliy MPOTPaMMBbI — 00UH 200.

[HosicHuTeIbHASA 3aNIUCKA

Cornacao denepanpbHomy 3akoHy Poccuiickoit ®deneparuu ot 29 nekadbps 2012 r. N
273-d3 "O6 obpazoBanuu B Poccuiickoii denepanuu”, TOMOTHUTEIBHOE 00pa30BaHUE
HampaBJIeHO Ha (OPMUPOBAHHWE U Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH JeTe u
B3POCTIBIX; YAOBICTBOPEHUE WX WHANBUIAYATbHBIX MOTPEOHOCTEH B WHTEIUICKTYaIbHOM,
HPaBCTBEHHOM W (PU3WYECKOM COBEPIICHCTBOBAaHUH, (OPMHUPOBAHUE KYIBTYPHI
30pOBOTO M 0O€30MacHOro o00pas3a >KU3HU, YKPEIUICHUE 3/I0POBbS, a TakXKe Ha
OpraHu3aldi  CBOOOJHOrO  BpeMeHH. JlomosHuTenpbHOE  oOpa3oBaHue  JeTei
obecrieunBaeT UX aJanTaluio K )KM3HU B 00IIECTBE, MPO()ECCHOHATBHYIO OPUEHTAIINIO, a
TaK)Xe BBISBJIICHHUE W TTOJICPKKY JCTEH, MPOSIBUBIINX BIIAIOIINECS CTIOCOOHOCTH.

HanpaBJ/jieHHOCTH POTrpaMMbl
Texunueckas

HoBu3Ha nporpamMmmel

Ha coBpemennom stame B ycioBusx BefeHus PI'OC BozHMKaeT HEOOXOAMMOCTH B
OpraHu3alid MpPOTpaMM  JIOMOJHUTEIBLHOTO  0Opa3oBaHHWs, HAMpaBJICHHBIX Ha
YAOBJIETBOPEHUE MOTpeOHOCTE peOEHKA, KOTOphlE CIOCOOCTBYIOT — pean3aluu
OCHOBHBIX 33J]a4 HAy4YHO-TEXHUYECKOro rmnporpecca. Llensro ucnonp3oBanus "YMHOro
moMa Ha 0Oaze  Arduino"  gBIseTCST  OBJIQICHHE  HAaBBIKAMH  TEXHHUYECKOTO
KOHCTPYHUPOBaHMsI, 3HAKOMCTBO C JJIEMEHTaMHM DPaJH0 - KOHCTPYUPOBAHUSI, Pa3BUTHE
MEJIKOM MOTOPHUKH, U3yUYECHHE MOHSITHUN KOHCTPYKIIMM U OCHOBHBIX CBOMCTB (’KECTKOCTH,
MPOYHOCTH, YCTOMYMBOCTH), HABBIK B3aUMOJAEUCTBUM B rpymme. [letm pabortaior c
MuKpoKoHTpoiepoM Arduino UNO, NANO, u Ha6opamu gaTaukoB. C MX ITOMOIIBIO
IIKOJIBHUK MOYKET 3alporpaMMHUpOBaTh YCTpPoMcTBa B "yMHOM AoMme" Ha BBITIOJIHEHUE
onpenenEHHbIX QyHKITUN.

[IpuMmeHeHue >IE€MEHTOB KOHCTPYHUPOBAHUS M MPOTPAMMHUPOBAHUS 3aHSITUH, MO3BOJIUAT
CYIIECTBEHHO TMOBBICUTH MOTHUBAILIMIO YYallUXCsl, OPraHU30BaThb HMX TBOPYECKYI0 U
HCCJIEIOBATENbCKYI0 pabdoT, a TaKkKe Pa3BUTh HEOOXOIWMBIE B JadbHEHIEH >KU3HU
HaBBIKHU.



AKTYaJIbHOCTH

CucreMbl aBTOMAaTH3aIlMU TEXHUYECKUX CHCTEM OMMPAETCS Ha JIEKTPOHUKY, MEXAHUKY
U nporpamMMupoBanue. s oOydueHne ydamuxcsi, CKJIOHHBIX K €CTECTBEHHBIM HayKam,
TEXHUKE M TMPHUKIAJHBIM HCCIEIOBAHUSM, BOXKHO BOBJE€Y HUX B Takyl0 Y4eOHO -
MO3HABATEJBHYIO JCSITEIFHOCTH U Pa3BUTh WX CIIOCOOHOCTU B AanbHeleM. B ornuune
or LEGO pob6otoB, koTopeie coOuWparoTcs w3 OJOKOB, paboTa Ha OCHOBE
MUKpOKOHTpoJuiepa Arduino OTKpbIBaeT OOJdbIIME BO3MOXKHOCTH, T/I€ MOXKHO
UCII0JIb30BAaTh MPAKTUYECKHU BCE, YTO €CT MOJI PyKamHu.

Ileparoruyeckas 1mejiecoo0pa3sHoCTh

[Tporpamma "YMHBIN g0M Ha 6a3e Arduino" mpeaHasHadeHa JjIsl TOr0, YTOOBI yJaIuecs
UMeEJIM TIPEACTaBICHUE O MUpPE TEXHUKH, YCTPOHUCTBE KOHCTPYKIIMM U MEXaHU3MOB, MX
MecTe B OKpyxkaromem Mupe. Peanmmszanus aaHHOW TporpaMMbl  MO3BOJISET
CTUMYJIMPOBATh MHTEpPEC U Jt0003HATEIBHOCTh, Pa3BUBATh CIIOCOOHOCTH K PEIICHUIO
MpOoOJIEMHBIX CUTYallMi, YMEHHUIO MCCIIEIOBATh MPOOJIEMY, aHATU3UPOBATH UMEIOLTUECS
pecypchl, BBIIBUTATh HJEH, IJIAHUPOBATHh PEIICHUS U PEAIN30BaTh MX, PACIIUPUTH
TEXHUUYECKUX M MaTeMaTU4YeCKUi ciioBapu ydyeHuka. Kpome Toro, momoraer pa3BUTHIO
KOMMYHUKATUBHBIX HABBIKOB yYaIlIUXCsl 3a CUET aKTUBHOTO B3aMMOJICUCTBUS JIETEH B
X0JI€ TPYIIIIOBOM IPOEKTHOM JIeATeNbHOCTH. HacTosmas nporpamma npeiHa3HadyeHa i
yqamuxcs 6 — 9 kiracca, KOTopble OyIyT BIIEpBBIC 3HAKOMHUTHCS ¢ MUKPOKOHTPOJIIIEPOM
Arduino.

Hean:

OO0pazoBanue aereil B chepe THHOBALIMOHHBIX TEXHOJOTUN HA OCHOBE KOHCTPYUPOBAHMUS
U [pPOrpaMMHUPOBAHMSI ~ MHUKpPOKOHTposuiepa  Arduino, coJedcTBUE  Pa3BUTHUIO
TEXHUYECKOTO0  TBOPYECTBA,  pPa3BUTUE  WHHOBAIIMOHHOW  JEATEIBHOCTH B
00pa30BaTENbHBIX YUPEKICHUSX.

3agaum:

1. CtuMynupoBaTh MOTHBALMIO y4YalllUXCSd K TOJYYCHUIO 3HAHUW, TIOMOTAaTh
dbopMupOBaTh TBOPUYECKYIO JIMUHOCTh pEOEHKA.

2. Pa3BuTHe WMHTEpeca K TEXHUKE, KOHCTPYHPOBAHUIO, MPOTPAMMHPOBAHUIO, BBICOKHM

TEXHOJIOTUSIM.

Pa3BuTHE KOHCTPYKTOPCKHUX, NHKEHEPHBIX U BBIYMCIUTEIbHBIX HABBIKOB.

Pa3zBruTHE METKON MOTOPUKH.

dopMHUpPOBaHUE YMEHHUS JOCTATOYHO CAMOCTOATENBHO PEIIATh TEXHUYECKUE 3aa4U B

MpoLEeCCE KOHCTPYUPOBAHUS MOJEIICH.

o s w

Bo3spacr aereii: 12 — 15 ner.
Cpoxu peanu3anuu: 1 roa.

DopMbI 3aHATHI

OcCHOBHBIMU (pOpMaMU SIBJIIIOTCS KOMOMHUPOBAHHBIE 3aHATHUS. 3aHSATUS COCTOAT U3
TEOPETHUYECKOW M TPAKTUYECKOM wyacTed, Mpu4€éM OOoJbllee KOJMYECTBO BPEMEHU
3aHMMaET MPAKTUYECKasl 4acTh.



B Teopernueckoil 4acTH paccMaTpUBAOTCS OCHOBHBIE TMOHATHUS PAaJUOTEXHUKU H
YCTPOWCTBA, KOTOPHIE MOTPEOYIOTCS VISl peai3aiiii MpOorpaMMbl, a TAaK)KE€ BCTPOCHHAs
cpena mnporpammupoBaHus Arduino. B mpakTH4eckod 9acTH  TMpeaJiararoTcs
MpakTUYecKue pPaOOThI, HANpPABJICHHBIE Ha OTPAOOTKY OCHOBHBIX aJITOPUTMHYECKUX
CIIOCOOHOCTEN yJalmxcs B X0/1€ COCTABIEHUS ITPOrpamM.

[Ipu npoBeneHny 3aHATUIN HUCTIONB3YIOTCS TPU (GOPMBI PabOTHI:

® JIEMOHCTpPAlIMOHHAsA, KOrJa OOydyalolluecs CIyIIaloT OOBSICHEHHUs Meaarora u
HAOJIIOIAIOT 32 JIEMOHCTPAIIMOHHBIM 3KPAaHOM WJIM 3KpaHAMH KOMIIBIOTEPOB Ha
YUYEHMUYECKUX pabounx MecTax;

e (ponHTanbHasg, Korma oOywarollMecs CHHXPOHHO pabOTaloT MO YIpaBICHUEM
neJarora;

® CaMOCTOSITEeNIbHAsA, KOTJa 00yJarorecs BBITOIHIIOT HHINBUyaJbHbIC 3aJaHUs B
TE€UEHUE YaCTH 3aHATUS WK HECKOJIBKUX 3aHATHIA.

Pexxum 3anaATHIA:
3aHATHS IPOBOASTCA: 1 pa3 B HEACIIO MO 2 3aHATHS.

Oxunaembie pe3ybTaThl

Bocnumannuk 6yoem 3namo:
® 33/IaHHBIC CXEMBI DJICKTPOHHBIX YCTPOWCTBO M BOCHPOU3BOJWUTH M3 HAa MAKETHOU
niare

Ha3HAYEHHE JIEMEHTOB, UX (DYHKIIHIO

[paBUJIa COCAUHEHUS AETAIIEH B €IUHYIO MIEKTPUUECKYIO LIETh
MpaBujia 3JIEKTPUYECKON O€30MaCHOCTH

OCHOBBI TPOTrPAMMHUPOBAHMS HA MUKPOKOHTpoIiepe Arduino
KaK MCIIOJIb30BaTh JATYMKH JJIs YIPABIEHUS "YMHBIM JOMOM".

Bocnumannuxk 6yoem ymems:

® CO03/IaBaTh CXEMbI JJICKTPOHHBIX YCTPOMCTB M BOCHPOU3BOJUTH UX HA MaKETHOM
miare

e MOJU(DUIMPOBATH 33JAHHBIC CXEMBI JIJI1 U3MCHEHHBIX YCIOBHM 3a1a41

® HaIMCcaTh NPOIPAMMHBIA KOJ YIPAaBIICHUS YCTPOMUCTBOM U MOIUGUIIMPOBATH €T
JUTSI K3MEHEHHBIX YCIIOBHMH 3a1aun

® CaMOCTOSITCIIEHO OTJIAKUBATh MPOTPAMMHBINA KOJ, UCTIOJB3YS TaKUE CPEICTBA KaK
MOHHMTOPHHT IMOKa3aHWH JaTYNKOB, 3HAYCHUH MEPEMCHHBIX U T.II.

e 3arpy)kaTb OTJIAXXCHHBIA NPOrpaMMHBIM KOJ B MHKpompolieccop Arduino,
HAOJIIOJIaTh W AHAM3UPOBATH pPE3yJbTaT PAOOTHI, CAMOCTOSTECIIEHO HAaXOIUTh
OINMOKH M UCIIPABJIATH UX.

Bocnumannux cmoorcem pewams credyroujue HCUZHEHHO - NPAKMUYecKue 3a0a4u.
Co3naBath COOCTBEHHBIE MPOEKTHI U CO3/1aBaTh MPOTPAMMHBIA KOJ IO OMpPENeaEHHOM
TeMaTUKEe JJIS pelieHus 3aJad W3 pa3MyHbIX oOyiacTeld 3HaHWN. YMeHwus,



npUOOpEeTEHHBIEC B pe3ybTaTe OCBOCHUS JAHHOTO Kypca, OyAYT SIBASATHCA (PYyHIaMEHTOM
JUTSL TalTbHENIIIETO MAacTEPCTBA B 00JIACTH POOOTOTEXHUKHU U TIPOTPAMMHUPOBAHHS.

Cnoco0bl NPOBEPKHU Pe3yJIbTATOB OCBOCHHUS MPOTrPAMMBI
[IpenMeToM NMArHOCTUKW U KOHTPOJIS SIBJIIIOTCS COCTaBHBIC aJTOPUTMbI U ITPOTPAMMBbI
Ha s3bIKE TTporpaMmupoBaHusi C++ K NpeasioKEHHBIM 3a/ladyaM, a TaKKe CIIOCOOHOCTh K
CO3/IJaHUI0 KOHCTPYKIIMM C MCIIOJb30BAHUEM MPEJIOKEHHBIX PaJUOTEXHUYECKUX
CPE/CTB.
OreHKa HWMeEeT pa3IMYHbIe CIOCOOBI BBIPAKEHUSI — YCTHBIC CYXKICHMs IIefarora,
IMCbMEHHBIE KAa4YeCTBEHHBIC XapaKTePUCTHKH, CUCTEMAaTH3WPOBAHHBIC IO 3aJaHHBIM
napaMeTpaM aHaJIUTUYECKUE JaHHBIC, B TOM YHUCIE U PeUTHUHTU. OIEHKE MOJJICKUT B
NEepPBYI0 OYepe/lb yPOBEHb JOCTHIXKEHHUS YUYCHHMKOB MHHUMAJIbHO HEOOXOJIMMBIX
pe3yabTaToB, 0003HAYCHHBIX B LIEJIAX U 33/1a4aX MPOTPaMMBbI.
KauecTBo 3HaHUl 1 yMEHUN yUCHHKA OLICHUBACTCS CICAYIOIMIMMHU XapaKTePHUCTUKAMU:
® 3HAHNE OCHOBHBIX AJITOPUTMUUECKUX KOHCTPYKIIUM
® YMEHHME COCTaBUTh M 3alUCATh AJITOPUTM C HUCMOJIb30BAHUEM COOTBETCTBYIOIICH
AJITOPUTMUYECKON KOHCTPYKIIMHU
yMeHHUEe HalTH 3 (PEKTUBHBIN CrIOCO0 HAMKMCAHUS MPOTPAMMHOTO KOJ1a
YMEHHUE TECTUPOBATH IPOTPAMMY
HaBBIK COCTABJICHUS M UYTCHUS PAJNOCXEMBbI
3HaHWE U TOHMMAHHUE OCHOBHBIX MOHSITUN TAKUX KaK: CHJIa TOKA. HAMPSHKEHUE,
3akoH OMa
MOHUMaHUE MPUHIMIUATIBHON 2JIEKTPUUECKON CXEMBI
® YMEHHME CO3/1aTh IMPOEKT U BBHIMOJHUTH €r0 HAa OCHOBE MOJYYEHHBIX 3HAHUU 10
KOHIIa

B TedeHne Bceil mporpaMMbl MPOBOASTCS KOHTPOJIBHBIC CPE3bl U BBICTABIISFOTCS OQJLITBI
3a pelIeHHbIC 3a1a4uu. [0 OKOHYaHUHU Kypca 3a4eT MOJIYy4JaroT T€ ydaliuecs, Y KOTOPhIX
cymMMa 0ajuioB 3a y4eOHYO IIporpaMMmy cocTaBUT He MeHee 60% OT Bceil CcyMMBbI 0aslIoB.

Y4eOHO-TEeMATHYECCKNH TIJIAH

Ne Ha3zBanue Tembl KomnuectBo wacos ®dopma
OpraHu3aIuu
Bcero Teopusa | IIpaktuka becena
1 |Bseneuune 4 4 Jlexusa
2  |OCHOBBI PaIMO3TEKTPOHUKHU 4 4 Jlexnus
3 |YcnoBHO-Tpaduveckue H300pakeHUs 4 4 Jlexmust
a/In03JIeMEHTOB
4 |[[IpuHUOMNIHANbHAS AJEKTpUYECKas 4 4 Jlexums
cxema
5  |COopKa AJIeKTPUIECKUX CXEM Ha 8 8 [IpakTrueckas
MOHTa)XHOM 1j1ate
6 |MoaenupoBaHre KOHCTPYKITUU 8 8 [IpakTuueckas
KOHCTPYKIMH "yMHOro oma" B
nporpamme SketchUp
7 |Co3maHuie KOHCTPYKIIUH U3 12 12 [TpaxTuueckas




MeHOIIeKCa
8 |Co3manue MPUHIUITHAIEHON CXEMBI 4 4 [IpakTrueckas
"yMHBII 10M"
9  IMoHTaX dJIEKTPUUCCKUX CXEM B 8 8 [IpakTrueckas
KOHCTPYKUHUHU "yMHBINA JOM"
10 |CepBonpuBOABI 4 4 Jlexus
11 Mukpoxontpomiep Arduino 4 4 Jlexuus
12 |UnTepdeiic mporpaMMHOM Cpebl 4 4 Jlexmms
Arduino
13 |JIuneitHas nporpamMmma 4 4 [IpakTrueckas
14 |PasBeTBIstomIas MporpaMmma 4 4 [IpakTrueckas
15 |Coznanue mporpamMmsl st 12 12 [IpakTuueckas
MUKPOKOHTpOJIIEpa AJIsl YIIPaBICHUS
CEPBOIPHUBOJIOM
16 |/laTumku cBeTa M 3ByKa, JaTYMKHU 4 4
paccTosHUs
17 |Coznmanue mporpamMMmsl JJIst 12 12 [IpakTrueckas
MUKPOKOHTPOJUICPA JIJISl YIIPABICHUS
aTYMKaMU CBETa M 3BYKA, TaTYMKAMU
paccTosHUS
18 [[Ipoekt "YmHublil foM" 16 16 [IpakTrueckas
19 |demoHcTpamus Mojaenei 8 8 [IpakTrueckas
20 [3akIrounTENIHLHOE 3aHATHE 8 8 Jlexuus
HToro: 136 40 96

Conepxkanue Kypca

Tema 1. Beenenne (4 u.)

3HaKOMCTBO ¢ rpymmnoi. [IpaBuna noseneHus mpu padoTe ¢ dAESKTPUIECKUM TOKOM
Tema 2. OcHOBBI PaUO03JIEKTPOHUKH (4 4.)

IloHATHE DJIEKTPUYECKUNA TOK, HAIPSIKEHUE, CHJIA TOKA, 3aKOH OMa, 3HAKOMCTBO C
MYJIBTUMETPOM.

Tema 3. YciaoBHO-Tpaduyeckue n300pakeHus paanodjieMeHToB (4 4.)
3HAKOMCTBO C paJIMO3JIEMEHTAMH U300paKEHHBIMU Ha CXEME

Tema 4. [l punnunuagabHAast djeKTpUUYecKas cxema (4 u.)

CocraBieHue NpUHUUNHATBHOMN JIEKTPUUECKON CXEMBI

Tema 5. CoOopka 3J1eKTPUYECKHX CXeM HAa MOHTakHO# muiate (8 4.)

MoHTaxX, OTJIaIKa SJIEKTPUUYECKUX CXEM HAa MOHTAKHOM I1J1aTe

Tema 6. MojgeaupoBaHue KOHCTPYKHUHM KOHCTPYKHuM ''ymMHOro paoma'" B
nporpamme SketchUp (84.)

Coznanve Mojie KOHCTPYKITMKA YMHOTO JIoMa ¢ TToMoIsto mporpammel SketchUp
Tema 7. Co3n1aHue KOHCTPYKIMHU U3 MeHoIuIekca (12 4.)

CkJelika B yMEHBIIIEHHOM pa3Mepe U3 MEeHOIIEKCa YMHOTO JoMa

Tema 8. Co3nanue npuHIMNINAIBLHON cXxeMbl ""'yMHBI 10M" (4 4.)
CocrapieHue MpUHIUIHATBHON 3JIEKTPUYECKON CXEMBI YMHOTO JJoMa

Tema 9. MoHTaXK 31eKTPHMYECKUX CXeM B KOHCTPYKIUM ""'yMHbI g1oM" (8 4.)
DJIEKTPOMOHTAXK MPOBOJOB B KOHCTPYKIMU "yMHBIN 10M"

Tema 10. CepBonpuBonl (4 4.)



N3yuenue cepBonpuBoja. IlpuHuumnel paboTel, CXeMbI OAKIOYEHHUS.

Tema 11. MukpoxkonTpoJiep Arduino (4 4.)

Nzyuenune mukpokonTposuiepa Arduino UNO, NANO, ciocoObl MOAKTIOYEHUS TUTAHUS
Tema 12. UaTepeiic nporpammuoii cpeabl Arduino (4 4.)

YcTranoBka nporpaMMHO# cpeasl Arduino, u3yueHue uarepderica

Tema 13. JIuneiinas nporpamma (4 4.)

C6opka 1 mporpaMMUpPOBaHNE YEPHOBOW MOJIETH YIIPABJICHUS

Tema 14. PazBerBJsitomas nporpamma (4 4.)

IIpuMeHeHne Teoprr MOAKIOYEHHUS KO BCEM CETEBBIM U DHEPropecypcam Ha MPAaKTHKE
Tema 15. Co3panue nporpaMmsbl JJIsi MHKPOKOHTPOJUIEpPAa IS YIPaBJCHUS
cepBonpuBoaoM (12 4.)

[ToaxnroueHue U NporpaMMHPOBAHNAE CEPBONPUBOJIOB

Tema 16. laTuuky cBeTa M 3ByKa, 1aTYMKH paccTosiHus (4 4.)

M3ydyeHne JaTYMKOB CBETA U 3BYKA, JATYUKOB paccTOsHUA. [IpuHIMIBI paboThI, CXEMBI
MOAKIIOYEHUS.

Tema 17. Co3panume mnporpaMmsbl s MHKPOKOHTpPOJLUIEpa ISl YIpPaBJICHHUS
AAaTYMKAMH CBETa U 3BYKa, JaTYNKaMH paccTtosinus (12 4.)

[ToaxmtoueHue U NporpaMMHpPOBaHUE JATYUKOB CBETA U 3BYKa, TaTYMKOB PACCTOSHHUS
Tema 18. IIpoexT "YMmubIii gom" (16 u.)

COopka HWTOroBOM MOJEAM C€ YYETOM BCE€X JAaTYMKOB U CEPBOIPHUBOIOB.
[IporpamMmMupoBaHUE€ KOHTPOJUIEPOB BKJIIOYEHHBIX B CHCTEMY YMHOIO JOMa B
3aBHCHUMOCTH OT (PyHKIIUI

Tema 19. lemoncTpanus mojeJeii (84.)

BrIcTaBKa TBOPUYECKHX TBOPYECKHUX IMPOECKTOB YUAIUXCS

Tema 20. 3akar0unTesibHOE 3aHsATHE (8 4.)

[TonBenenue UTOroB, 3a yueOHbBIN TOM, MOOUIPEHNE OTINUYMUBILUXCS YUALUXCSI
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