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HHOACHUTEJIBHAA 3AIINCKA

PoGoThl  MOCTENIEHHO  CTAHOBSATCA  HKOHOMHYECKHM  BBITOJAHOW  aJbTEPHATUBOU
YeJl0BEYeCKOMY TpYAy B pacuupsitonieMmcst crnektpe orpacieil. [lo omenke MexayHapoaHoi
denepanuu poOOTOTEXHUKH, MOSBICHUE OJHOTO poOOTa B pacdere Ha | MIH. paboduMx 94acoB
YBEJIMUYUBAET MPOU3BOAUTENbHOCTh Tpyaa Ha 0,04%. DkoHOMHS ONEPallMOHHBIX PACcXOJ0B OT
aBTOMATH3aIluKd B IICJIOM MOXET coCTaBiATh OT 15% 1o 90% B 3aBUCHMMOCTH OT OTPACIIH.
O¢ddexTuBHOCT U yAOOCTBO HCMHOJIB30BaHUS POOOTOB MpPHUBENET K HX IOBCEMECTHOMY
pacrpoCcTpaHeHHUIO.

[IporpamMma pa3paborana uis OCYIIECTBIEHUS 00Opa30oBaTENbHOM  JEATEIBHOCTH
oOydaromuxcs 5-9 KI1accoB B COOTBETCTBUU CO CIEAYIONIMMHI HOPMATUBHBIMU JIOKYMEHTAMH:

- O®epnepanbhblii 3akoH Poccuiickoit Depepannu ot 29 nekabps 2012 1. Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuny;

- Pacnopspxenue IlpaBurensctBa Poccuiickoit @enepanuu ot 28 utonst 2017 r. Ne 1632-p «O0
yTBepkaeHnH nporpammsbl «Lludposas sxonomuka Poccuiickoit deneparmmy;

- Konnenuust pa3BuTus 10MONMHUTENIBHOTO 0Opa3oBaHus nereil, Pacnopspkenue [IpaBurenscTBa
Poccuiickoit ®enepanuu ot 4 centsadops 2014 r. Ne 1726-p;

- llopsimox opraHW3anmMd ¥ OCYIIECTBICHHS  0Opa30BaTENbHOW  JEATEIBHOCTH IO
JIOTIOJTHUTEILHBIM  00pa30BaTeIbHBIM IporpaMmaM (YTBEpXICH TIpUKa3oM MUHUCTEPCTBA
npocgetienust PO ot 9 HosOpst 2018 1., Ne196);

- Meroanyeckue PEKOMEHJAIMH IO MPOSKTUPOBAHUIO JIOMOJHHUTEIBHBIX OOIIEepa3BUBAIOIINX
nporpamm (BKJItOUas pa3HOYpOBHEBBIE Mporpammsbl) [lucemMo MunHCTEpcTBa 00pa3oBaHUs U
Hayku Poccum ot 18 HOs10ps 2015 roma Ne(09-3242;

- CanlluH 2.4.4.3172-14 «CanuTapHO-31UAEMUOIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY,
COIEpXKAHUI0O W  OpraHu3aluu  pekuma  paboThl  00pa30BaTENBHBIX  OpPTraHM3aAIUN
JOTIOTHUTETILHOTO 00pa30BaHUs A€TEH».

AKTYaJlbHOCTh POrPaMMbI

Jnst Toro 4ToOBl COBpEeMEHHBIE BBITYCKHUKH OBUIM BOCTPEOOBaHBI Ha PBIHKE Tpy[a,
HEOO0XO/AMMO YK€ Ha d3Tale ILIKOJBHOro OOyueHHUs pa3BUBaTh y HUX LU(GPOBbIE HABBIKU U
KOMIIETEHIHH.

B mnpouecce pa3BuTHs IIKOJIBHOTO OOpa30BaHMs CTAHOBHUTCS aKTyallbHa Mpobiema
CHIDKEHHSI TIO3HABATEIIbHOW aKTHBHOCTH YJalIUXcs. B CBsI3M ¢ BRICOKMMHU TEMIIAMU PA3BUTHUS U
COBEPILLICHCTBOBAHMS HAYKHM M TEXHHKH, BO3HHUKAeT OCTpas MOTPeOHOCTh OOIIecTBa B JHOJSAX
CHOCOOHBIX paboTaTh ¢ HOBBIMU BH/IAMU TEXHOJIOTUH, OBICTPO OPUEHTUPOBATHCS B OOCTAaHOBKE
U U3YYEHHM aKTyaJlbHOTO MaTepuasla, HHBIMH CJIOBaMH, OOJaJaroIllUX BapUaTHUBHOCTHIO,
CTIOCOOHBIX MBICTTUTH CAMOCTOSITEIIEHO U OBICTPO YCBaWBaTh HEOOXOMMBIE HOBBIE 3HAHMS.

B coBpemeHHOM Mupe, Bce MOMyJsIpHEE CTAHOBHUTCS BHEIpEHHE POOOTOTEXHHKH B
oOpa3oBaHue. ITO 00YCIOBICHO HEOOXOAMMOCTBIO Pa3BUTHS aITOPUTMUYECKOTO MBIIIJICHUS
y4Jaluxcs M IOJATOTOBKM CHEIMAIMCTOB B TEXHHMYECKOM HampasieHuu. Kpome Toro,
pOOOTOTEXHUYECKHE HAOOPHl MAIOT MIMPOKHK CHEKTP K CO3JaHHUI0 HATIIIHBIX IPUMEPOB
MPAKTUYECKOT0 MPUMEHEHUS 3HAaHUN 00yJaroImuxcs.

B Hacrosiiee Bpemsi, BEICISIFOT 3 OCHOBHBIX BHJIa pOOOTOTEXHHUKH:

1) CnoptuBHas;
2) TBopueckasi;
3) Ob6pazoBarenbHas.

CriopTiBHast poOOTOTEXHUKA, SBISETCS OAHON W3 CAMBIX IOMYJISPHBIX, B HACTOSIIEE
BpeMs. llomysisipHOCTh JaHHOTO BHJA, OOYCJOBJIEHA COPEBHOBATEIbHON HAIPABICHHOCTHIO.
JlaHHOe HampaBieHUue POOOTOTEXHHKHM BKJIIOYaeT B ce0s pas3iIuyHble BUABI COPEBHOBAHMMN
(cnasmoM 1o JIMHUM, KeTeJIbPUHT, MUHU — CYMO H JIp.). YUacTHe B COPEBHOBAHUSAX TAKOTO BUJIA,
MoApa3yMeBaeT IMoJ CO00M ompeneneHHyo 06a3y 3HaHUH, HEOOXOIUMBIX JJIs CO3JaHUsI pOOOTOB



U ux mporpammupoBaHus. CrnopTHBHas poOOTOTEXHHUKA, MpEJHA3HAYCHA AJs JeMOHCTpaIuu
CBOMX YMEHMH U BO3MOXHOCTEH o0OydarolmuMmcs, KOTOpblE YK€ 3auHTEpecOBaIMCH
POOOTOTEXHHUKOM.

TBopueckas pPOOOTOTEXHUKA CIYKUT Ui IPOSBICHUS KPEaTUBHBIX CIOCOOHOCTEH
oOyyaromuxcs. JlaHHBIA BuA pOOOTOTEXHHKH, XapaKTEPH3YeTCsl CTPEMIICHMEM K CO3AaHHUIO
HOBBIX POOOTOB, KOTOpbIE MOTI'YT HAaWTH NpPaKTHUYECKOE NMPUMEHEHUE B Hallel >ku3Hu. Takum
0o0pa3oM, MOXHO CAENaTh BBIBOJ, YTO «TBOpYECKas pPOOOTOTEXHHMKA — KAayeCTBEHHO HOBBIN
YPOBEHb AEATENbHOCTH peOEHKa, Mpearogaraloui Hanuuue 6a30BbIX U MPOABUHYTHIX 3HAHUH
B ATOI 06IacTm».

OO0pa3zoBarenbHas pOOOTOTEXHUKA, TPeJHa3HAUCHA Il GOPMUPOBAaHUS OA30BbIX 3HAHUM
¥ YMEHHI B 00JIACTH KOHCTPYHUPOBAHUS U IPOTPAaMMHUPOBaHUS pOOOTOB.

OO0pa3zoBarenbHas poOOTOTEXHHUKA SBISAETCSA, AKTYAJIbHBIM pELICEHUEM Uil OOy4YeHMs
nereil. PazHooOpasue COBpEeMEHHBIX POOOTOTEXHHMYECKMX KOHCTPYKTOPOB, MO3BOJSET 00ydaTh
Ha BCEX CTYNEHAX ILIKOJIBHOrO o0pa3oBaHus (HayaibHas, cpelHss, crapuias). Kpome Toro,
JaHHBIA BUJ DPOOOTOTEXHUKH TECHO CBS3aH C APYrUMH Haykamu ((u3MKa, MareMaruka,
€CTECTBEHHbIE HAyKd M Jp.) MU DPOJAMHU 4YeJOBEUYECKOH JesATeNbHOCTH (IPOrpaMMHUpPOBAHMUE,
IU3aiiH, MCKYCCTBO, JJIEKTPOHMKAa U Jp.), Onarojaps dYemy, H3y4Ye€HHE pPOOOTOTEXHUKH,
CTaHOBUTCS UHTEPECHBIM JUIsl BCEX 00yUarOIIUXCsl.

[TporpaMma umeeT NpakTUYECKYIO HAIIPABICHHOCTb.

OT/IMYHMTEeTbHBIMU 0COOEHHOCTSAMM IIPOrPaMMbI IO POOOTOTEXHUKE SIBIISIOTCA:

1) CBSI3b C TpPEAMETaMH €CTECTBEHHOHAy4dHOTO (MH(pOpMaTHKa, MaTreMaTHKa,
(hu3uka, OMOJIOTHS, XUMHS ) U COITUATBHO-TYMaHUTAPHOTO IIUKJIOB,;
2) aJanTamus JIEMEHTOB KHOCPHETUKH U TEOPUH aBTOMATHUYECKOTO YIPABICHUS TSI

YPOBHSI BOCHPUSATHUS JI€TEH, YTO MO3BOJIET HA4yaTh MOATOTOBKY HH>KEHEPHBIX
KaJIpoB YK€ ¢ 5 Kjacca;

3) HalleJIEHHOCTh ~ Ha JOCTH)KEHHE KOHKPETHOIO pe3yJbTaTa M CO3JaHue
JEWCTBYIOLIET0 YCTPOMUCTBA ISl PEIICHUS MOCTABICHHOM 3a/1a4H;
4) OPUEHTUPOBAHHOCTh HAa YyYacTHE JeTeld B MAaCCOBBIX MEPONPUITHSAX HAay4HO-

TEXHUYECKON HaIpaBJIEHHOCTH (COPEBHOBAHUAX, KOH(EpeHIMsIX, KOHKypcax,
BBICTaBKax) Pa3IMYHOTrO YPOBHS,
5) JBe THHUK 00y4eHus: Ha 6asze Lego Mindstorms EV3 u Arduino.

['oBOpsi, 0 pOOOTOTEXHUKE B COBPEMEHHOM JIOMOJHHUTEIBHOM OOpa30BaHHMH, CTOUT
OTMETUTH, YTO OHA CTAHOBUTCS BAXKHOM 4YacThi0 y4eOHOro mpoiiecca. PoOOTOTEeXHHKA JIETKO
BIHCHIBACTCSI B COBPEMEHHBIE MPOTpaMMBbI MO TEXHUYECKUM Tipeameram. Pabota B komaH[e
CHOCOOCTBYET CIIJIOUEHUIO yYalllUXCS M Pa3BUTHIO KOJUIEKTUBHOM NesATeNbHOCTH. B mporecce
KOHCTPYMPOBaHUS pOOOTOB, 00yJarONIecs MPUMEHSIOT U Pa3BUBAIOT TBOPUECKHE CIIOCOOHOCTH.
PoGoroTrexnuka momapa3dyMeBaeT MOA COOOW HAXOXJACHHWE HECTAHIAPTHBIX M ONTHUMAlIbHBIX
pereHuit 3aganHoi cutyaruu. Kpome Toro, pemienne 3aaad npy MOMOITM pOOOTOTEXHUYIECKUX
KOHCTPYKTOPOB, TO3BOJISIET TNPUMEHHUTh TEOPETUUECKHE 3HAHUS Ha MPAKTHKE M OCO3HATh
BOKHOCTh O0yUYEHHS B ITKOJIE, TTOMOTasi OTBETUTh Ha BOMPOCHI 00yYaIOmMUXCs: «3a4eM MHE 3TO?
I'ne s cMory 3TO MPUMEHUTH ?».

He 3aBucumo oT TOro, Kakyrw mpodeccuio BbIOEpeT OOydJaromuiicss B OyaymieM, ero
pabota Oyner cBs3aHa C WH(DOPMANMOHHBIMU TEXHOJOTHSMHU, pabOTO C pobdoTaMu WK
CHUCTEMaMH aBTOMAaTUUYECKOTro ympasieHus. CoBpeMeHHOE JOMOTHUTEIHHOE 00pa3oBaHueE, TaeT
BO3MOXXHOCTh HW3YYEHHs pPa3jIMYHOTO BHUJA TEXHOJIOTUH U CrmocoOboB ux paboTel. Takoe
oOydeHue, o0ecreynBaeT BO3MOKHOCTh JalIbHEHIIIEH paOOThl ¢ Pa3IMYHBIMH TEXHOJOTUSIMH U
CO3/1a€T BO3MOKHOCTh Pa3BUTHUSI HAYYHO-TEXHUYECKOTO MPOLIECCa B LIETIOM.

Jliia peanu3anuy MO3HABAaTEIbHOW U TBOPUYECKON aKTUBHOCTHU OOy4aromuxcs B y4eOHOM
MPOILIECCE UCTIONB3YIOTCS CIEAYIONINE COBPEMEHHBIE 00pa30BaTENbHBIC TEXHOJIOTHH:

TEXHOJIOTHS TIpOOJIeMHOro OOy4YeHHS — OCHOBaHHAsA Ha CO3JaHUU IPOOJIEMHBIX

CUTYalllil, aKTUBHOM MO3HABATEILHOMN NESATEILHOCTH yYAIIUXCS, COCTOSAIIECH B MTOUCKE U



PELICHUH CIIOKHBIX BONPOCOB, TPEOYIOIIMX aKTyalM3allMy 3HAHWHA, aHaIU3a, YMEHHS

BUJIETH 32 OTICJIbHBIMH (DaKTaMHU SIBIICHUE, 3aKOH;

TEXHOJIOTUS MMPOEKTHOTO OOYYEHHUs - TMO3BOJISIONIAS CO3/1aBaTh YCIIOBHSI, IPU KOTOPBIX

yyalecs: CaMOCTOSITEIbHO U OXOTHO MPUOOpETaroT HEAOCTAIOUINE 3HAHUS U3 Pa3HBIX

UCTOYHUKOB; Y4Yarcsi TIOJIb30BAaThCSl MPHOOPETEHHBIMU 3HAHMAMHU JUISL  PELICHHS

MO3HABATEJIbHBIX M MPAKTUYECKUX 3aJad; MPUOOpPETaroT KOMMYHHUKATHBHBIC YMEHWS,

paboTasi B pa3IMYHbBIX IPYIIAX; Pa3BUBAIOT y ce0sl NCCIIeA0BATEILCKUE YMEHUS (YMEHHSA

BBISIBJICHUS TTpoOsieM, cOopa uHbopMaluu, HaOJIOIEHUs, MPOBEIACHUS SKCIIEPUMEHTA,

aHaJIM3a, MOCTPOCHHSI TUTIOTE3, 0000IIEHNS ); pAa3BUBAIOT CHCTEMHOE MBIIIIJICHHE.

KpyxoKk JOMomHUTEN,HOrO 00pa3oBaHMsi MO POOOTOTEXHUKE MO3BOJUT OOYYAIOIIMMCS
npuoOpecty nru(pOBbIC HABBIKH, JISKAIINE B OCHOBE U(POBBIX KOMITETCHIIUH:

- 0Oa3oBble 1UGPOBbIE HABBIKM CBsi3aHbl C (YHKIMOHAJIBLHOW TPaMOTHOCTHIO B

UCTIOJIb30BAHUH JIEKTPOHHBIX YCTPOICTB;

- CIIOCOOHOCTH  pemaTh  pazHoOOpa3Hble 3ajjauyd B OOJIACTH  MCIIOJIb30BaHUS
UH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

- KOMIIBIOTEPHOE POTrPaMMHUPOBAHUE.

Azpecat nporpaMMsl

[TporpamMma ampecoBaHa o0yJaroImUMes 00Ieo0pa3oBaTe/ibHbIX KO 5-9 kiaccoB (11-16
JIeT), HE 3aBHCUMO OT TI0JIa, MPOSBISIONINX HHTEPEC K TEXHUIECKOMY TBOpUECTBY. [t ocBOCHUS
MPOrpaMM YYaIIuMCsl TIOTpeOyIOTCSl TIPeIMETHBIC 3HAHUS MaTeMaTuKd, HHOOPMATUKU B 00BbeMe
IIKONbHOM mporpammbl. Ha pesynbprarax oOydeHHS TMONOXHUTENBHO CKa3bIBAIOTCA Pa3BUTOE
AITOPUTMUYECKOE MBIIUICHHE, YMEHHE pellaTh JIOTHYECKHE 3aJadd, IPOCTPAHCTBEHHOE
MbluieHue. [1o coCcTOsSHUIO 370pOBbsl yyaluMcsl He JOJKHA ObITh MPOTHBOMOKAa3aHa paboTa Ha
KomrbtoTepe. JInHIIo 00y4YeHus 1eTH BEIOMPAIOT CaMOCTOSITEIBHO.

O0beM M CPOK 0CBOEHHS NPOTrPaAMMBbI

Cpok ocBoeHHs porpammbl — 1 ydaeOHbIi rof (9 MecsieB,35 Helenb).

Pacnipenenenue yacoB 1o TemMaM J1aHo U3 pacyera MakcuMmyM /0 4acoB B roJ.

3aHsATHS POBOIATCS B OYHOM (hopMe OJMH pa3 B HEJNEIIO 1Mo 2 aKaJleMHYecKux 4yaca (1o
40 mMuHYT ¢ 10 MEUHYTHBIM TIEPEPBIBOM).

Leap mnporpaMmbl. cO3/1aTh YHUKaIbHYIO 00pa30oBaTEeNbHYIO Cpeay, CIOCOOCTBYIOIIYIO
Pa3BUTHIO HH)KEHEPHOTO, KOHCTPYKTOPCKOTO MBITIIJICHUS.
3agauun:
Oo0yuariue:
MO3HAKOMHUTH O0YYarOIIMXCSl C OCHOBAMH aITOPUTMU3AINH, TPOTPAMMUPOBAHUS U
KOHCTPYHUPOBAHUS POOOTOTEXHUIECCKUX YCTPOUCTB;
MO3HAKOMHUTH C TEXHOJIOTHEH MPOSKTUPOBAHHUS, MOICTUPOBAHUS U H3TOTOBJICHUS
TEXHUYECKHUX MOJICIICH;
c(hOopMHPOBATh HABBIKA KOHCTPYHPOBAHUS M MPOCKTHPOBAHWS;
Pa3BUTh TBOPUECKHE CIIOCOOHOCTH U JIOTUYECKOE MBIIIIJICHHUE.
BocnurareiabHble:
BOCTIMTHIBATh y peOeHKa HHTEpeC K pOOOTOTEXHHUKE;
dbopMUPOBATH TBOPUYECKOE OTHOIIEHHUE K BBIMOJIHIEMOM padoTe;
BOCTIMTHIBATh YMEHHE pabOTaTh B KOJIEKTUBE;
MOBBIIIATh MOTUBAIMIO YUAIIMXCS K U300peTaTENbCTBY M CO3JJaHUIO0 COOCTBEHHBIX
POOOTHU3HPOBAHHBIX CHCTEM;
dbopMUPOBATH Y YUALTUXCS CTPEMIICHUS K MTOJYUYEHUIO0 KaU€CTBEHHOTO 3aKOHUEHHOTO
pe3ynbTarta
(GhopMHUPOBATh HABBIKK MPOESKTHOTO MBIILICHHUS.
Pa3zeuBaronue:
pa3BUBATh TBOPUYECKYIO MHUIIMATUBY M CAMOCTOSATEIHHOCTS;



Ppa3BUBATh YMCHUS U3JIaraTb MBICJIA B YeTKOM JIOTHUeCKOi noCIaca0BaTCIbHOCTH,
OTCTanBaTb CBOIO TOUYKY 3PCHUA, aHAJIM3UPOBATL CUTYAllUIO U CaMOCTOATCIIbHO HAXOAUTh

OTBETHI HA BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIACHUM;

Pa3BUBATH Yy yHallIUXCA HWHXKCHCPHOC MBIIIJIICHUEC, HABBIKW KOHCTPYUPOBAHM,

IPOrPaMMHUPOBAHUS.

COZAEPXAHUE ITPOI'PAMMEBI JINMHUN ARDUINO

VUEBHBIN TJIAH

KoandecTBo yacoB
Teop | MPakT | BCero

TemaTnueckuii 6JI0K

®DopMa KOHTPOJISI UTOTOB

|. BBognoe 3anstue. [Ipasuna Th 1 1 2 Tecr

Il. OcHOBBI AJITOPUTMHU3ALIAN 6 4 10 | Tecr, npakrtuueckas paboTa

[11.3HaKOMCTBO C MHUKPOIEKTPOHHKOI 2 2 Juckyccus

V.

IIpakTHueckoe MpUMEHEHUE 25 25 50 | Ilpakruyeckas pabora

MUKPOKOHTPOJIIEPOB

V.

IIpoekTHast neATENPHOCTD 5 5 3amuTa NpoeKTOB

Htoro 70

YYEBHO-TEMATHUYECKWH ITJIAH

n/n

Tema/TemaTnuecknii 010K

KoanyecTBo yacoB

Teop

NMpaKT

BCEro

BeoaHnoe 3anaTHe. Ilpasuiaa Th

1

1

2

BBesieHne B 00pa3oBaTebHy0 IPOrpaMMy

1

N ==

TexHuka 6e300acHOCTHU NpU paboTe B KOMIBIOTEPHOM KJIacce

OcHOBBI AJITOPUTMHU3ALNHA

10

[Tonsitue anroputma. CBOIMCTBA aITOPUTMOB.

CDOpMaJ'ILHBIe HCIIOJIHUTCJIN aJITOPUTMOB.

OcHOBHEBIE AITOPUTMHUYCCKUC KOHCTPYKIIUU! JIMHEHHBIE AJITOPUTMBIL

Pa3BeTBasitonMecs anropuTMsl.
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3HAKOMCTBO ¢ MUKPO3JIEeKTPOHUKOH

OCHOBHbI€ NOHITHSI MUKPOIJIEKTPOHUKHU
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Pomns MHKPOSJICKTPOHUKHN HA COBPCMCHHOM 3TAllC pa3BUTHUSA 06H_IGCTBa
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IIpakTH4YecKoe NPUMEHEHHEe MUKPOKOHTPOJLJIEPOB
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3HakoMcTBO ¢ Arduino

(BN

YcranoBka u Hactpoiika Arduino 8 OC Windows

Ilonsrue QJICKTPUYCCTBA. HpI/IH]_[I/IHI/IaJ'IBHLIC CXCMbI

OCHOBHBIE 3aKOHEI QJICKTPHUYCCTBA. anaBneHHe QJICKTPUICCTBOM

[TpuMephl TEKTPUIECKUX CXEeM M UX cOopKa

3HAKOMCTBO CO Cpefoi mporpaMMupoBanus S4A

[Tpoekt «Masg4ok»

[TpoekT «Masuok ¢ HapacTaromen SpKOCTHIO»

O NI ~wINIE

[Tpoekt «CBETHIBHHUK C YITPABIIEMOH IPKOCTHIO»

[EY
°

ITpoekT «TepMEHBOKC»

[EEN
[EEN

Jlornueckue TNEPEMCHHBIC 1 KOHCTPYKINN

.
N

Oco0eHOHCTH MOJIKITIIOYEHHS ¥ TPOTPAMMUPOBAHUS KHOTIKH.
IIpoekt «KHomKa + cBETOAMO»

N R

N R

.
w

[TocnenoBarenpHOE M MapAIIEIBHOE MTOAKIIOUYEHUE PE3UCTOPOB.
®dotopesucrop. [Ipoektr «HouHON CBETHIILHUKY
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http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC

14. | TTpoekt «CBeTodop» 1 1

15. | IMonkmrouenue u nmporpammupoBanne RGB-ceeTonuona. IIpoekt 1 1
«RGB cBeTognon»

16. | 3HaKOMCTBO C YCTPOMCTBOM U (QyHKIUAMHU TpaH3ucropa. [Ipoekt 1 1
«[Tynbcap»

17. | IlopkIrOYeHHE ¥ TPOrPaMMHUPOBAHUE YCTPOUCTB € 1 1
TPaH3UCTOPAMU U CBETOAMOAHOM miKkanoil. [Tpoekt «berymuit
OTOHEK)

18. | ToakiroYeHHE TPEX KHOMOK U TTHE30MUIIIATKH. 1 1
IIporpammupoBanue My3bIkH. [IpoekT «Mep3koe NTHaHuHO»

19. | ITonsrue «apede3r» koHTakToB. Tpurrep. [IpoekT «KHOMOYHBIN 1 1
NIEPEKITI0YATENb)

20. | TIpoekt «KHOMOYHBIE KOBOOM) 1 1

21. | Tlpoekt «CekyHIOMEDY. 1 1

22. | TNoxxiroueHnue nHPpakpacHoro natdanka. [IpoekT «OxpanHas 1 1
CUCTEMa)

23. | Cencopsl. latunku Arduino. 1 1

24. | TlopgkimroueHue AaTyrka Temmeparypbl. CoznaHue HuppoBoro 1 1
tepmomertpa. IIpoekt «Tepmomerp»

25. | [IpoekT «J{MCTaHIIMOHHBIN CBETUIBLHUK) 1 1

26. | YcrpoicTBO M MpUHIMT pabOThI CEPBOJBUTATEIS 1 1

V. | IIpoekTHas AesSITeJIbHOCTD 6 6

Hroro: | 34 36 70

COJAEPXAHUE YUYEBHOI'O ITJIAHA

I. BBoanoe 3anstue. [IpaBuna Th (24.)
Teopus (14.):

BBenenue B o00Opa3oBarenbHyl0 mporpamMmy. TexHHMKa Oe€30MacHOCTH IMpU paboTe B

KOMITBIOTCPHOM KJIACCC.

[Ipakruka (14.):

Ilcuxomorndueckas JAUardHoCTHKa BBISIBJICHUA JIMYHOCTHBIX Ka4deCTB, HUHTCPCCOB,

CKJIOHHOCTEM, CIIOCOOHOCTEMH.

TectupoBaHue 10 TEXHUKE O€30IaCHOCTH.

I1. OcHoBsl anropurmusanuu (104.)

Teopus (64.):

Ilonsitme anmropurma. CBoicTBa anropuTMoB. @DOpMaibHBIE HCIOIHUTENN  aJTOPUTMOB.
OCHOBHBIE AITOPUTMUYECKNE KOHCTPYKLMU: JIMHEHHBIE alNropuTMbl PazBeTBistomyecs alropuTMbl.
ukn ¢ ycnosuem. Llukn ¢ mapamerpoM

IIpakTuyeckue 3austus (44.):
CocTaBiieHUE INHEHHBIX, Pa3BETBISIONIUXCS, [TUKINIECKUX AITOPUTMOB.

I11. 3HaKOMCTBO ¢ MUKPOJIEKTPOHUKOI (24.)

Teopus (24.):

OCHOBHI)IC TMMOHATHUA MHUKPOIJICKTPOHUKU. Poinsb MUKPOSJICKTPOHUKN Ha COBPEMCHHOM OTale
pa3BUTHS 00IIECTBA

IV. IIpakTHYecKoe MpUMeHeHHe MUKPOKOHTPOJL1epoB (504.)

Teopus (254.):




Texnuka Oe3omacHOCTH. 3HAKOMCTBO ¢ Iutatoil Arduino. IloHsiTHE 3JeKTpUYECTBa.
[Tpuniunuansable  cxembl.  OCHOBHBIE ~ 3aKOHBl  JIEKTPUYECTBA.  YIIPaBICHUE
aneKTpuuecTBOM. I[IpuMepsl 3JeKTpUYECKUX CXeM M HX cOopka. 3HAKOMCTBO CO Cpemoit
nporpaMMupoBaHus. COopka 3JEKTPUYECKMX LEHNedl Mo MNpPeUIOKEHHBIM — CXEMaM.
ONEKTPOHHBIM KOHCTPYKTOp. BHeceHHMe H3MEHEHMH B INpEANIOKEHHYI0 cxeMy. CeHCOophl.
Haturku Arduino. YCTpoHCTBO ¥ MPUHIIAIT pa0OTHI CEPBOIBUTATEIIS

[IpakTnueckue 3auarug (264.):
Konctpykrop «Matpemikay. Cpena Arduino IDE. BeimonHenue npoekTos.

V. IIpoekTHasi AeATeILHOCTD (64.)

Brimonnenue WHAWBUAYAJIBHBIX U I'PYIIIIOBBIX IIPOCKTOB.

KAJIEHJIAPHBIN YUEBHBIN I'PA®UK

Ne i/ Tema KoandecTBoO JaTa npoBenenust
4yacoB
1. Beenenue B 00pa3oBaTeNIbHYIO POTPAMMY 2

Texnnka 6e3omacHOCTH TIpU paboTe B
KOMITBIOTEPHOM KJIacce

2. [Tonstue anroputma. CBoICTBa aIrOPUTMOB. 2
@dopmManbHbIe HCIIOJHUTENN aJITOPUTMOB.

3. OCHOBHBIE aNTOPUTMUYECKAE KOHCTPYKITHH: 2
JINHEHHBIE AJITOPUTMBI

4. Pa3BeTBIISIONINECS AITOPHUTMBI. 2

5. uxi ¢ ycinoBuem 2

6. Huxn ¢ mapameTpom 2

1. OCHOBHBIE TOHATHUSI MUKPORJICKTPOHUKU. Poib 2
MUKPORJIEKTPOHUKN Ha COBPEMEHHOM 3Tarie
pa3BUTHS OOIIECTBA

8. 3nakoMcTBO ¢ Arduino. YcTaHOBKa U HACTPOHKa 2
Arduino 8 OC Windows

9. ITonsTue anekTpuuecTBa. IIpuHIMNIMATIEHBIE 2
CXEMBI

10. | OcHOBHBIE 3aKOHBI MJIEKTPUUECTBA. Y TIpaBJICHHE 2
JJIEKTPUIECTBOM

11. | IIpumepsl 3MEKTPUIECKUX CXEM M UX cOOpKa 2

12. | 3HaKOMCTBO €O Cpemoil MporpaMMHUPOBAHUS 2
Arduino IDE

13. | IIpoekT «MastyoKk» 2

14. | IIpoekT «Mas4oK C HapacTalOLIEeH IPKOCTHIO» 2

15. | [IpoekT «CBETUIBHUK C YIPABISEMON SIPKOCTHIO» 2

16. | Ipoekt «TepMeHBOKC» 2

17. | Jloruyeckue nepeMeHHbIE W KOHCTPYKIIUH 2

18. | OcobeHOHCTH MOAKITIOYEHHUSA U 2

MPOrpaMMUpOBaHus KHONKHU. [IpoekT
«Knonka + cBeToanom»

19. | IlocnenoBaTenbHOE U MapallIeIbHOE 2
MOJIKJIIOUEHHUE pe3ucTopoB. DoTOpE3ucTOp.
IIpoekt «HO4YHOM CBETUIBHUKY

20. | Ilpoekt «CBeTodop» 2



http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC

21. | llogkmrouenne u nporpammupoBanue RGB- 2
ceeroanona. Ilpoekr «RGB cBerognony»

22. | 3HaKOMCTBO C YCTPOHCTBOM U (DYHKIIMSAMHU 2
tpansucropa. [Ipoekr «Ilynbcap»

23. | IlogkiroueHue U MPOTPaMMUPOBAHUE 2
YCTPOMCTB C TPAH3UCTOPAMHU U
cBeToinoiHoM mkanou. [Ipoekt «berymmii
OTOHEK)

24. | TlonkiroueHWe TPeX KHOMOK U 2
nbe3onumanku. [IporpammupoBanue
My3bIKH. [IpoekT «Mep3koe nuaHnuHO»

25. | IlonsTtue «apebe3r» KoHTakToB. Tpurrep. 2
[TpoekT «KHOMOYHBIN NEPEKIIIOYATENb )

26. | [Ipoekt «KHOMOYHBIE KOBOOM) 2

27. | IIpoext «CexyHmomep. 2

28. | IlogkiroueHre HHPPAKPACHOTO JTaTYUKA. 2
ITpoekt «OxpaHHAas cHCTEMAY)

29. | Cencopsl. JlatTunku Arduino. 2

30. | IlopxiroueHne HaTYMKa TEMIIEPATYPHI. 2
Coznanue nudposoro repmomerpa. [lpoekt
«TepmomeTp»

31. | Ilpoekt «JIMCTaHITMOHHBIA CBETHIIbHHK) 2

32. | YCcTpoiCTBO U IPUHLIUIT PaOOTHI 2
CEPBOJIBUTATEIIS

33. | IIpoekTHas AeITEILHOCTH 2

34. | [IpoekTHas AeATEIHLHOCTH 2

35. | [IpoekTHas nedATenbHOCTD. 3aluTa MPOSKTOB 2

COLAEPXAHUE ITPOT'PAMMBI JIMHUU LEGO MINDSTORMS EV3

YUEBHbIA ITJIAH
. KosmmuecrBo 4yacoB
TemaTuyeckuii 010K ®opMa KOHTPOJISI UTOTOB
TeOp | mpaKT | BCero
|.  Bsoanoe 3ansitue. [Ipasuna Th 1 1 2 Tecr
Il. OcHOBHI anropUTMHU3AITII 6 4 10 | Tecr, mpakTuueckas pabora
Ill.  3HakomcTBO ¢ KOHCTpYKTOpoM LEGO 14 20 34 | TIpakTuueckas pabora
MINDSTORMS EV3
IV. Cnoxxable TPOSKTHI 4 12 16 | IIpaktuueckas pabora
V. [TlpoexTHas nesiTeNTbHOCTD 8 8 3aiuTa MpoeKToB
Hrorg 25 45 70

YYEBHO-TEMATHYECKUI IJIAH

Ne . KoauyecTBO 4acoB
o/ Tema/TemaTndeckui 6,10k Teop | mpakt |Beero
l. BBoanoe 3anusitue. Ilpasuiaa Th 1 1 2

1. | BeejeHue B 00pa3oBaTelbHYIO MPOrpaMMy 1

2. | Texuuka 6e30MaCHOCTH NPU pabOTE B KOMITBIOTEPHOM KJIacce 1

1. OCHOBBI AJITOPUTMU3ALNH 6 4 10
1. | llonsTue anropurMa. CBOWCTBA aJIrOPUTMOB. 1

2. | ®opmalibHbIe UCTIOIHHUTEIH AJITOPUTMOB. 1




OcCHOBHEBIC AITOPUTMHUICCKUC KOHCTPYKIIUU! JINHCHHBIC AJITOPUTMBL

PasBerBistromnuecs AJITOPUTMBEIL.

[ukn ¢ ycioBueM

IMukn ¢ mapameTpom

e

e

3HakoMcTBO ¢ KoHCcTpykTopoM LEGO MINDSTORMS EV3

34

BIZ| oo s|w

[IpaBuna TexHUKHM O€30MACHOCTH MPH padoTe ¢ poboTamu-
KOHCTPYKTOPaMH.

CocraB koHcTpykTopa LEGO MINDSTORMS EV3. OcHoBHBIE
MEXaHWYECKUE JeTaId KOHCTPYKTOpa U UX HAa3HAYCHUE.

Monyns EV3. O630p, 5KpaH, KHOTIKH YIPaBICHHS] MOIYJIEM, HHIUKATOP
COCTOSTHUSI, IOPTHL. Y CTaHOBKA OaTapeil, CriocoObl SKOHOMHHU 3HEPTHH.
Bxmrouenue monynst EV3.

CepBomoTtopsl EV3, cpaBHEHE MOTOPOB. MOIITHOCTS M TOYHOCTH
MoTopa. MexaHuka MEXaHU3MOB U MallluH. Bunibl coequHeHUN U
repeaayd U X CBOKCTBA.

CoOopka 6a30B0oi MOJENT pOOOTA [0 HHCTPYKIIUH

ABTOHOMHOE IPOTPaMMHPOBaHHUE

3HAKOMCTBO €O cpenoit mporpammupoBanus LabVIEW

OIN o9

[IporpammupoBanue JBUKEHUS BIIEpE 110 NPSIMOM TpackTopud. Pacuer
qrcaa 000pOTOB KoJieca IJ1sl MPOXOKACHUS 33JaHHOTO PACCTOSIHUSL.

RPININIDN

Crioco0s1 moBopoTa podota. CxeMa U HaCTPOHKH TTOBOPOTA.
Brplunciienne MUHUMaJIBHOTO paJilyca MOBOPOTA.

10.

Pemmenue 3aa4 Ha IBXKEHHUE 10 KOHTYPY T€OMETPUUECKHUX (QUTYD.

11.

CocTaBneHue mporpaMM ¢ HCIIOIb30BaHNEM OJI0KOB DKpaH H 3BYK,
Taiimep

12.

Peanuzaiust IUKIMYECKUX anropuT™MoB B cpeae LabVIEW

13.

Pemenue 3anay Ha ABMKEHHUE 110 KOHTYPY MIPABUIBHBIX
reoMeTpHUYEeCKHX (puryp.

14.

JaTumk kacaHus. Y CTpPONCTBO 1aTUMKA.
PewreHure 3a/1a4 Ha IBUYKEHUE C MCIIOJb30BAHUEM JIATYMKA KACAHMSL.

15.

Y cioBHBIH BEIOOD, peanu3anus yCIOBHOTO BEIOOPA C TIOMOIIIHIO
JITOpUTMa BETBIICHUs. BIIOK mepekitovarelb, ero 0COOEHHOCTH.
OcHoBHbIe HacTpoiiku Ojoka [TepekmouaTelnb

16.

Jatuuk 1iBeta, peskxuMbl paboThl natunka. Kannbposka. Pemenne 3anau
Ha JIBIKEHHE C UCIIOJIb30BAaHUEM JaTunKa

17.

VYbTpa3ByKoBOM JaTuuK. Penenue 3aiad Ha JIBHXKEHUE C
HCIIOJIb30BAaHUEM JATUUKA PACCTOSIHUS

18.

FPIpOCKOHI/I‘IeCKI/If;I JaTYUK. Pemenne 3aJa4 Ha IBHXXCHHUEC C
HCIOJIb30BAHUEM T'MPOCKOIMMYCCKOI'0 JaTYUKa

19.

3HAKOMCTBO C BBIYMCINUTEIBHBIMHA BO3MOXHOCTSIMHU p060Ta

CroskHbIE IPOEKTHI

16

Pewenue 3anaun «KereabpuHr»

Pemenue 3anaun «Kerenaspunry. CopeBHOBaHUE

Pemenue 3agaun «Cymo»

Pemenne 3amaun «Cymo». CopeBHOBaHNE

g~ winE

Pemenne 3amaun «JIabupuHTY ¢ ncmonb3oBaHueM npapmia «lIpaBoit
PYKH»

RN RN -

o

Pemenue 3anaun «JIabupunt» ¢ ncnonb3oBanueM npasuia «lIpasoi
pykn». CopeBHOBaHHS

N

Pemenne 3aJa4u «CraioM 1o JIMHHK

Pemenne 3aJa4u «Cr1ajioM 1o JTMHHM). COpeBHOBaHI/Ie

HpoeKTHafl JEeATECJIBHOCTD.

Pabota Hax mpoekTamMu

NP0

3ammTa MpoeKTOB.

| ~|oo| N -




COJAEPXAHUE YUYEBHOI'O ITJIAHA

I. Bpoanoe 3ansiTue. I[IpaBuna Th (24.)
Teopus (14.):

BBenenue B o00pa3zoBarenbHYIO MporpamMMmy. TexHuka Oe3omacHOCTH Ipu paboTe B
KOMIIBIOTEPHOM KJIacce.

[Ipaktuka (14.):

[Icuxoyornyeckass  JUArHOCTHKA  BBISBICHUS  JUYHOCTHBIX  Ka4yeCTB, HWHTEPECOB,
CKJIOHHOCTEH, CIIOCOOHOCTEMN.

TecTupoBaHue 10 TEXHUKE 0€30M1aCHOCTH.

I1. OcHoBbl anropurmusanuu (104.)

Teopus (64.):

Ilonstue anroputrma. CBoiicTBa anroputmoB. @DopManbHbIE HWCHOJHUTEIN aAITOPUTMOB.
OCHOBHBIE aITOPUTMUYECKHE KOHCTPYKLMU: JTMHEHHBIE aNrOpuTMBbl Pa3BeTBISIONINECS aITOPUTMBI.
[uxn ¢ ycnoBuem. L{uki ¢ napameTpom

[IpakTnueckue 3auarTud (44.):
CocraBiieHUE TUHEHHBIX, PA3BETBISIONINXCS, [IMKIHYECKUX allTOPUTMOB.

I11. 3nakomceTBoO ¢ koncTpykTopom LEGO MINDSTORMS EV3 (344.)
Teopus (144.):

[IpaBuna TexHWKM O€30MacHOCTH TMpU pabore ¢ podoramu-koHCTpykTopamu. CocraB
koHCcTpykTopa LEGO MINDSTORMS EV3. OcHOBHBIE MEXaHHUYECKUE AETaIH KOHCTPYKTOpa M HX
HazHaueHue. Moayns EV3. Mexanuka MexaHu3MOB U MaliuH. Bulbl coenmuHueHuit U nepeaad u ux
cpoiicTBa. Jlatunku. CriocoObl peanu3annun aropuTMUIEeCKUX CTPYKTYp B cpene LabVIEW.

IIpaktrnueckue 3ausgrus (204.):

CoOopka 0a3oBoif Mojenn poOOTa MO HMHCTPYKIHMU. V3ydeHuWe cpenbl MpOrpaMMHPOBaHUS
LabVIEW. OcHnariienrie 6a30BOM MOJEIH JaTYMKaMH, W3yd4eHHE MPHHIMIIOB MX paboThl. Perrenne
3aJ1a4 C MCII0JIL30BAHUEM JaTYHKOB.

IV. Croxupie npoextsi (164.)

Teopus (44.)

3HaKOMCTBO C perjlaMeHTtamu copeBHoBaHMi: «Kerembpunry», «Cymo», «JlaGupunt», «Cnamom
0 JTMHUWY.

IIpakTrueckue 3ausgrus (124.):
Pemenue 3anau «Kerenbpunry, «Cymo», «Jlabupunt», «Cnanom no nuann». CopeBHOBaHHUS.

V. TIpoekTHas AeATEJbHOCTH (84.)

IIpaxkTryeckue 3ausTug (84.):
Pabota Hax mpoekTamu. 3amuTa MpoeKTOB.

KAJIEHJIAPHBIN YUEBHBIN 'PA®HK

Ne n/m Tema KosmuecrBo | Jlata npoBeneHust
4acoB
1. BBenenue B 006pa3oBaTenbHYIO IPOrpaMMy 2

TexHuka 6e30MacHOCTH Ipu paboTe B
KOMITBIOTEPHOM KJIacce

2. [Nonsitue anroputma. CBOICTBa aIrOPUTMOB. 2
dopMaibHbIC UCITOTHUTENN allTOPUTMOB.
3. OCHOBHBIC aNITOPUTMHUIECCKUE KOHCTPYKITHHU: 2

JIMHCHHbBIC AITOPUTMBI




PaBBeTBJ’IﬂIOH_II/IeCH AJITOPUTMBIL.

IMukn ¢ yciosueM

IMuxn ¢ mapameTpom

Njo|o s~

[IpaBuna TeXHUKH 0€301TaCHOCTH MPH paboTe ¢
po0OTaMU-KOHCTPYKTOPAMH.

CocraB koHcTpykTopa LEGO MINDSTORMS
EV3. OcHOBHBIE MEXaHUYECKHUE JIETATN
KOHCTPYKTOpA M UX Ha3HAYCHHUE.

NINININ

Monyns EV3. O030p, 5kpaH, KHOTIKH yTIpaBIcHHS
MOZYJIEM, UHIUKATOP COCTOSIHUS, TIOPTHL.
YcranoBka OaTapeit, CriocoObl 3KOHOMHH
sHepruu. Bxmouenue moayns EV3.
CepBomoTopsl EV3, cpaBHeHHE MOTOPOB.
MorHoCTh U TOYHOCTh MOTOpa. MexaHuka
MEXaHH3MOB M MamuH. Buasl coequHeHuii u
nepeaay U uX CBOKCTBA.

C6opka 6a30B0oi MOJENH POOOTA MO0 HHCTPYKIIUH

10.

ABTOHOMHOE IIPOTPaMMHUPOBaHHUE

N

11.

3HAKOMCTBO CO CpeIOM MPOrpaMMHUPOBAHUS
LabVIEW

12.

[IporpammupoBanue IBUKEHUS BIEPEL 110
mpsiMO# TpaekTopuu. Pacuer urcna o60poToB
KoJieca Ul NPOXO0XKACHH 33JaHHOTO PACCTOSHHUSL.

13.

Crioco0nI moBopoTa pobota. CxeMa U HaCTPOHKH
MOBOpOTAa. Berunciaenne MUHUMaNbHOTO pajguyca
MOBOPOTA.

14.

Penrenue 3anau Ha IBHKEHHUE 110 KOHTYPY
reoMeTpuyeckux puryp.

15.

CocTaBiieHue NporpaMm ¢ UCIOJIb30BaHUEM
610k0B DKpaH u 3ByK, Taiimep

16.

Peanu3anus nUKINYECKUX alTOPUTMOB B CpEZIE
LabVIEW

17.

Pewienue 3ana4y Ha IBUKEHUE IO KOHTYPY
MIPaBUJIHBIX T€OMETPUUCCKUX (QUTYP.

18.

Jatuuk kacanus. YCTpOWCTBO J1aTUHKa.
Pemenue 3amau Ha ABMOKEHUE C UCIOJIB30BAaHUEM
aTYNKa KaCaHUsl.

19.

Y cnoBHBIH BEIOOP, peaan3aliys yCIOBHOTO
BBIOOpA C TIOMOIIBIO ANTOpUTMAa BeTBIeHUS. biok
MepeKIIoYaTeNb, ero ocodeHHocTH. OCHOBHEIC
HacTpoiiku 0j0ka [lepexmouaTennb

20.

I[aT‘-II/IK BCTA, PEIKUMBI pa6OTBI JaTuurKa.
KaﬂHGpOBKa. Pemenue 3aaa4 Ha JBUKCHHC C
HCITIOJIB30BAHUEM JaTdnKa

21.

VYapTpa3BykoBoil natuuk. Pemenue 3aga4 Ha
JBUKEHUE C UCTIOJIB30BAHUEM JJATUHKA
paccTosHUS

22.

I'upockonuueckuit qatuuk. Pemenue 3aay Ha
JBW>KEHUE C UCITOIb30BAHUEM THPOCKONTMYECKOTO
aTYnKa

23.

3HAKOMCTBO C BBIYNCITUTEIHHBIMHU
BO3MOXHOCTSIMU po0oTa

24,

Pemenue 3anaun «KerenbpuHr»

25.

Pemenue 3anaun «Kerenspunry. CopeBHOBaHUE

N

26.

Pemenue 3anaun «Cymo»




27. | Pemenue 3anaun «Cymo». CopeBHOBaHHE 2

28. | Pemenue 3anaun «J[aGMpUHT» € UCIIOIB30BAHUEM 2
npasuia «IIpaBoil pyku»

29. | Pemenue 3agaun «JIaOUpUHTY C UCTIOIB30BAHUEM 2
npasuna «IIpaBoii pykn». CopeBHOBaHHUS

30. | Pemenue 3agaun «Cnaiom o JTUHUN 2

31. | Pemenue 3agaun «CianioM 1o JTUHUN. 2
CopeBHOBaHHUE

32. | Pabora Haq mpoeKTamMu 2

33. | Pabora Hax nmpoekTamu 2

34. | PabGora Hax mpoekTaMu 2

35. | Pabora Hag nmpoekTamu. 3amuTa IpOEKTOB. 2

IJNTAHUPYEMBIE PE3VJIbTATBI ObYUYEHUA

Ilo oxonuanuu 06yquI/151 yqamuecda AOJIKHbI ACMOHCTPHUPOBATH Cq)OpMHpOBaHHBIe

YMEHUSI M HaBBIKM pabOThl C POOOTOTEXHWYECKHMMH KOHCTPYKTOpAaMH M TPHUMEHSTh WX B
IPAaKTUYECKON nesTenbHOCTH. OXHIaeTcs, 4TO B pe3yJbTaTe OCBOCHMS HABBIKOB PAa0OTHI C
KOHCTpYKTOpaMu o0yuatoiuecs: OyayT

3HATh.

- TEOPETUIECKHIE OCHOBBI CO3/IaHUS POOOTOTEXHUICCKUX YCTPOUCTB;

- OCHOBHBIE IIPUEMBI COOPKHU U MIPOTPAMMHPOBAHUS pOOOTOTEXHUUECKUX YCTPOKICTB;

- 06III€Hay‘~IHI>I€ N TCXHOJIOTMYCCKNEC HABBIKM KOHCTPYUPOBAHUA U IPOCKTUPOBAHUSA,;

- mpaBuia 0e30MacHOl padoThl ¢ MaTepUaIoM M WHCTPYMEHTaMH HEOOXOAUMBIMH TpPH
KOHCTPYHPOBAaHUU POOOTOTEXHUUECKHUX CPEJCTB.

- TEPMHUHOJIOTHIO, CBSI3aHHYIO C POOOTOTEXHUKON, HHPOPMATHKOM;

- BJIEMEHTHYIO 0a3y, MpU MOMOIIM KOTOPOM COOMPAETCS YCTPOUCTBO;

MOpALOK B3aHMOJCHCTBUS MEXaHHYECKHX Y3JIOB p060Ta C DJJICKTPOHHBIMU U

ONTHYECKUMH YCTPOHCTBAMU;
- IOPSI0K CO3/IaHUs aJITOPUTMA IIPOTPaMMBbI I€HCTBUS POOOTOTEXHUYECKUX CPEJICTB,;

yMeTb:

- IPOBOJIUTH COOPKY POOOTOTEXHUYECKUX CPEJICTB, C IPUMEHEHHEM KOHCTPYKTOPOB;

- CO3/71aBaTh MPOTrpamMMBbl 11 pOOOTOTEXHUYECKUX CPENICTB;

- paboTaTh B KOJJICKTHUBE;

- paboTtatb, cobmoas NpaBUiia TEXHUKUA O€30MacHOCTU MpU paboTe C MHCTPYMEHTOM U
AIIEKTPUUYECKUMHU MTPUOOpaMH;

HMETHb HABBIKU:

cOOpKH U MPOTrPaMMHUPOBAHHSI POOOTOTEXHUYECKUX YCTPOUCTB;
rPYNIOBOro OOLIEHUS U YMEHHs paboTaTh B KOMaH/IE;
CO3/1aHHUSI IPOEKTOB;

y4acTusi B COPEBHOBAHUSX

[To okoHyaHuu 0OydeHus Mo MporpaMMe y ooydaromuxcs OyayT chopMUpOBaHbl OCHOBBI

OOIIEKYNbTYpHBIX, OOIIEYy4eOHBIX UM NPEAMETHBIX KOMIIETECHIIMHA, HABBIKM M  yMEHHS
TEXHUYECKOTO KOHCTPYUPOBAHHUS U IPOTPAMMHUPOBAHUS.
IIpeaMeTHBbIe pe3y/bTaThI:

CIIOCOOHOCTH ¥ TOTOBHOCTH IPUMEHSATH HEOOXOAMMBIE [T IOCTPOSHHS MOJIeIel 3HAHUH;
BJIaJICHHE HAaBBIKAMHU Pa3pabOTKU pOOOTOTEXHUUYECKHX CHCTEM;




- BIIaJICHUE OCHOBaMM DPa3pabOTKH aJTOPUTMOB M COCTABJICHHUS MPOTPaMM YIPaBICHUS

poboTom;

- yMEHHE NMPOBOAMUTH HACTPOHKY U OTIAIKY KOHCTPYKIIMU POOOTA.
JIn4HOCTHBIE pe3y/IbTaThl:
- yYalIMics 3HaeT U COONIIOJIAeT TEXHHKY Oe30MacHOCTH Ipu paboTe C 3IEKTPOHHBIMH

YCTpOMCTBaMU;

- YMEET BBICTYIIATh IIepe] Ay JUTOPUECH;
- Pa3sBUTHI HABBIKA COTPYJHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMM.

MeTaHpe}IMeTHLIe:
- ONnepupyeT IMNOHATHAMH TaKHMMHU Kak:

«CHUCTEMA», «MOJCIIb)»,
- YMEET CaMOCTOATCIIbHO IINIAHUPOBATH ITYTH AJOCTHUXKCHUA ueneﬁ, KOPPCKTHPOBATL CBOH
l[GfICTBI/ISI B COOTBECTCTBHH C H3MCHHIOmGﬁCH chyauHeﬁ U OLCHUBATL HNPABUJIBHOCTH
BBIITOJIHEHHS IIOCTAaBJICHHOM 3aJa4du.

«AJITOpUTM»,

OOPMbI ATTECTALIMN

q)ODMI)I OTCJIC)KMBAHUA U d)I/IKcaIII/II/I PE3YIBTATOB!

- TCCTUPOBAHUC

CHUCIIOJIHUTCIIb))

«0OBEKTY,

- OLIGHKa KayecTBa BBINOJIHEHHUS TPAKTUYECKUX 3aJlaHuM, pa3pabOTaHHBIX IPOEKTOB,
pELICHHBIX 3a/1a4;

- COpPCBHOBAHHUSI.

Dopmbl NpeabABNEHUS U AEMOHCTPALIMKN PE3YIbTaToB:

- opT¢OJIMO BHIOJHEHHBIX padoT.
- y4acTH¢ B COPEBHOBAHUSX, BBICTABKAX, KOHKYpCax.

OHEHOYHBIE MATEPUAJIBI
IMoka3aTenu Kputepun CreneHb BbIPAKEHHOCTH MeTtoabl
nokasareJisi/0ajui
Teoperuueckue Teoperuueckue Bnageer He Oomee 1/2 | HaGmonenue,
3HaHUS 10 paszlenaMm | 3HaHUs o0wvema 3Hanuit (1-3 6amna) TECTUPOBAHHUE,
IIPOrpaMMBbI COOTBETCTBYIOT VYeBoun 1/2 um OGomee oOT | Ompoc
IIPOrPaMMHBIM oO0bema 3HaHwmi (4-7 GaJuioB)
TpeOOBaHUAM OcBousl BeCch 00BEM 3HaHUI
(8-10 6amtoB)
IIpakTnueckue YMenuss u HaBblku | Beimonuser — HeoOxomuMmslil | [IpakTuueckue
yMEHUS COOTBETCTBYIOT MUHUMYM TOJIBKO c | 3amanHwms,
MPOrpaMMHBIM nomoriplo menarora  (1-3 | ananus
TpeOoBaHUSAM Oasa) CO3/IaHHOTO
Bemonusier 1/2 u Gonee oT | IpOayKTa
o0beMa 3afjaHui (4-7
0aJIoB)
Beimonasier  Bech  00BeM
3ananuit (8-10 6anon)
KpearuBnsbiii nogxon | JlemoHcTpupyer TBOpueckui noaxon [IpakTrnueckue
TBOPUYECKUU MOAXOJ K | MUHUMaIbHBIA (1-3 Gamma) 3a7JaHusA
BBITIOTHCHHIO Beimonuser 3aganus ¢
3aIaHuI

YJaCTUYHBIM TBOp‘IeCKI/IM
noxo10M (4-7 GaioB)




Brimonuser 3amanus ¢
TBOPYECKUM 1101X010M (8-10
OaJIIIOB)

Jis ompeneneHus pe3yabTaTUBHOCTU OOydyeHMs OyJdeT Y4MThIBAaTbCA IPUMEHEHHE
NOJYYCHHBIX 3HAHMM W yMEHUH TpH BBIIOJHEHUH TPOEKTHBIX pPAa0OT TIO CMEXKHBIM
JTUCLMIUIMHAM, TBOPUYECKUMH IOJXOJ, pAa3BUTHE I03HABATENbHBIX CIOCOOHOCTEH, yMEHHE
paboTaTh B rpylnie, yMeHUe OpraHu30BbIBaTh U KOHTPOJIUPOBATH padoTy.

YCJIOBUSA PEAJIMBALIUU ITPOI' PAMMbI

Jns peanuzanuu mporpaMMbl HEOOXOAUMO:
- Kabuner, orBevaromuii TpeOoBaHMAM O€30MAaCHOCTH M OXpaHbl TPYyHAd, OCHAIIECHHBIN

MPOEKTOPOM U IKPAHOM,;

- IlepcoHanbHble KOMIBIOTEPHI (MOOMJIBHBIM KJlacC MWJIM HOYTOYKHM) C BBIXOJOM B

WHuTepHeT - M0 KONMUYeCTBY 00yJarOIIUXCS.

- JlemoHCcTpamnmoHHOEe 000pyA0BaHHE (HOYTOYK yUUTENSI+ IPOSKTOP).
- PoGororexuuueckne KoHcTpykTophl Lego Mindstorms EV3, Marpemka (Z) mo

KOJIMYECTBY 00YJaOLIIXCSI.

- IIporpammuoe o6ecneuenue LabVIEW, Arduino IDE.
- TecrtoBble MOS U1 33429 IO POOOTOTEXHUKE.
MeToauyeckue MaTepHabl:

Metoauueckoe obecrieueHue IporpaMMbl  BKJIOYaeT B ce0d  obecrieueHue
0o0pa3oBaTeNbHOTO  MpoIlecca  COTJacHO  y4eOHO-TEeMaTH4YEeCKOMY IUIaHY — pa3lIMYHBIMU
METOAMYECKMMH Matepuaiamu. Ha 3aHsaTusx ucnomip3yrorcs uHCTpyKiun o Th, npesenrtanmn,
UHTEPHET-PECYPCHI 110 TEMaM 3aHATHH.

KanpoBoe obecneuenue: KBaIMPUITUPOBAHHBIN MEIATOT IO POOOTOTEXHHKE.

CIIUCOK JIMTEPATYPHI JIMHUU LEGO MINDSTORMS EV3
OCHOBHBIE UICTOUHUKU:
1. Komocos /[I. I'. Texnonorus. Po6otorexnuka. 5 kiacc: yuebHoe nmocooue. — M.:
BWHOM. JIa6opatopus 3Hanuii, 2017

2. Komocos /[I. I'. Texnonorusi. PoGoroTexnuka. 6 kiacc: yuebHoe nocodue. — M.:
BMHOM. Jla6opatopus 3Hanu, 2017

3. Komocos JI. I'. Texunonorus. Po6oTorexnuka. 7 kiacc: yueOHOe mocodue. — M.:
BMHOM. Jla6opatopus 3Hanui, 2017

4. Komocos /I. I'. Texunonorus. Po6oTorexnuka.8 knacc: yuedHoe nmocodoue. — M.: BUHOM.
JlaGopaTtopus 3nanuit, 2017

I[OHOJ'IHI/ITCJ]LHBIC UCTOYHUKHU:

1. Bnor-coo6uectBo mobuTeneil po6oTos JIero ¢ mpuMepamu nmporpamMm
/http://nnxt.blogspot.ru/2010/11/blog-post 21.html

2. Komnocos /1. I'. [TepBsiii tiar B pobororexuuky. [IpakTukym mas 5-6 kimaccos\ . T
Komnocos. — M.: BUHOM. JlaGopatopus 3nanuii, 2012

3. IIporpamma 3austuii mo uadopmatrke EV3 https://le-www-live-
s.legocdn.com/downloads/LME-EV3/LME-EV3_ Coding-activities 1.1 ru-RU.pdf

CIINCOK JIMTEPATYPHI JIUHMN ARDUINO



http://nnxt.blogspot.ru/2010/11/blog-post_21.html
https://le-www-live-s.legocdn.com/downloads/LME-EV3/LME-EV3_Coding-activities_1.1_ru-RU.pdf
https://le-www-live-s.legocdn.com/downloads/LME-EV3/LME-EV3_Coding-activities_1.1_ru-RU.pdf

OCHOBHBIE UCTOUYHUKU:

1. Komocos [I. I'. PoboroTexnuka Ha matdopme Arduino: yuebHoe mocobue. — M.:
BMHOM. JlaGoparopus 3uanuii, 2017

2. http://wiki.amperka.ru reopeTuuecKmii ¥ MPaKTUIECKHI MaTepuall, OIIMCaHHE
HpaKTHKyMa

,Z[OHOJIHI/ITGJIBHBIe HUCTOYHUKU:

1. Teopernueckuil U NpaKTUUECKUIM MaTepHUa
http://robocraft.ru/page/summary/#Practical Arduino

2. DIEKTpOHMKA JUIs HauMHaroImuX. Ypoku. http://avr-start.ru/?p=980

3. Metoaunueckue pa3pabOTKH, OMMCAHNUE TPAKTUIECKUX U JJA00OPATOPHBIX padoT.
https://sites.google.com/site/arduinodoit/home

4. Bupaeoypoku, OUOIMOTEKH, MPOEKTHI, CTaThH, KHUTH, puioxkeHust Ha Android.
http://arduino-project.net/

5. CaiiT o paano31eKTPOHUKH U MUKPO3JIeKTpoHKKe. http://cxem.net

6. ®ABJIAB "POBOTOTEXHUKA APJIYNHO" [IpoekTsl Ha ApayuHo
https://poborexnukal 8.pd/



http://wiki.amperka.ru/
http://robocraft.ru/page/summary/#PracticalArduino
http://avr-start.ru/?p=980
https://sites.google.com/site/arduinodoit/home
http://arduino-project.net/
http://cxem.net/
https://роботехника18.рф/

