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1. IOACHHUTEJIBHASA 3AITMCKA

JlanHasi nporpaMma pa3pa0oTaHa Ha OCHOBAHWHU JOKYMEHTOB:

o  OenepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 oOpazoBanuu B PDy.

e KoHuenuuss pa3BUTHUA  JONOJHUTEIBHOrO oOpa3oBanus jeredt  (Pacnopspkenue
[TpaButensctBa PD o1 04.09.2014 1. No 1726-p).

e [JlocranoBnenue I'maBHOTrO rocygapcTseHHoro canuraptoro spada P® or 04.07.2014 Ne
41 «O6 yrBepxknenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHUOJIOTHUECKUE
TpeOOBaHUS K YCTPONCTBYY.

e [lpuka3 Munucrepcta npocsemienust Poccun ot 09.11.2018 Ne 196 «O6 yTBepkIeHUH
[lopsinka opraHu3anMM W OCYLIECTBIEHHsS 00pa30BaTE€IbHOM JEATEIBHOCTH IO
JIOTIOJTHUTEILHBIM 00111e00pa30BaTEIbHBIM POTrPaMMaM»

e Tlucemo MunucTepcTBa 00pa3oBaHus U Hayku PecryOsnuku Bypstus Ne 07-16/4956 ot
14.11.2022 r.

e [lucekmo MunucrepctBa IlpocBemienus Poccutickoii ®enepanun ot 01.11.2021 No Ab-
1898/06 «O MEeTOIUYECKUX PEKOMEHIAIUAX B DJI.BHJIC»

e Meronuyeckuil peKOMEHAANN 10 MPUOOPETEHHUIO CPEICTB OOYyUYEHHUsS] U BOCIIUTAHUS B
IeJIIX CO3/1aHUSI HOBBIX MECT B 00pa30BaTENbHBIX OPraHU3AlMAX PA3IUYHBIX TUIIOB IS
peau3aluy JOMOJIHUTEIbHBIX O0LIepa3BUBAIOLIMX IPOrPaMM BCEX HAIpPaBIECHHOCTEH B
paMKax peruoHaIbHBIX MPOEKTOB, 00ECIICYNBAIOIIUX JOCTH)KEHHUE 1IeTIeH, moKa3aTeneil u
pesynbrata DenepaqbHOro MpoeKTa «YCHexX KakAoro pedeHKa» HalUOHAIBHOIO
npoekTa «O0pa3oBaHUE»

o [lopsmok opraHum3zalud M OCYIIECTBJICHHUS OOpa30BaTENbHOW JESITEIBHOCTH IO
JIOTIOJIHUTEIBHBIM ~ 0011e00pazoBaTenbHbiM - nporpammaMm B MAOY  «McuHrunckas
COIL» (YtBepxnen [Ipukazom Ne 247 § 2 ot 13.01.2019 1.)

CoBpeMeHHBIII  mepuosi  pa3BUTUS  OOLIECTBA  XapaKTepU3YeTCs  MacIITaOHbIMU
U3MEHEHUSIMH B OKPY)KAIOLIEeM MHpe, BICKYIIUMH 3a COOOH MepecMOTp COLHMAIbHBIX
TpeOoBaHUIl K 00pa30BaHUIO, MPEANOIAraloIIMMH €ro OPHEHTAlMI0 HE TOJbKO Ha YCBOEHHE
o0yJaromuMcsl OIpeJIeIEeHHOW CyMMBbl 3HAaHUH, HO M Ha Pa3BUTHE €ro JIMYHOCTH, a TaKKe
OBJIaJICHUE METANpPEJIMETHBIMH KOMIIETEHIUSMU. bBONBIIMMHU BO3MOXKHOCTSMH B Pa3BUTUU
JUYHOCTHBIX PECYPCOB HIKOJIBLHUKOB 00J1a/1a€T MOATOTOBKA B 007aCTH pOOOTOTEXHUKH.

DBOJIONHUS COBPEMEHHOI'0 OOIIeCTBa U MPOM3BOJACTBA OOYCIIOBMJIA BO3HUKHOBEHUE U
pa3BUTHE HOBOTO KJIacca MallMH — POOOTOB, M COOTBETCTBYIOLIETO HAYYHOI'O HANpPaBICHUS —
poOoToTexHUKH. P0OOOTOTEXHMKA —WMHTEHCHUBHO  pa3BUBAIOINAACS  HAayYHO-TEXHUYECKas
JTUCLUTUIMHA, U3Yy4Yaloiast He TOJIBKO TEOPUIO, METO/BI pacueTa U KOHCTPYHPOBAHUS POOOTOB, UX
CHCTEM M 3JIEMEHTOB, HO U MPO0OJIeMbl KOMIUIEKCHOM aBTOMAaTH3allMK POU3BOJCTBA M HAYYHBIX
UCCIIEIOBAaHUM C IPUMEHEHHUEM POOOTOB.

Hacrosimass momonHuTeNnbHAss 00meo0pa3oBaTeabHas oOIepa3BUBalONas MporpaMma
UMEET TeXHHYEeCKYH HANpPaBJICHHOCTb M IPEIyCMaTpUBAET pPAa3BUTHE HE TOJIBKO
npodeccuoHadbHbIX KoMmereHuuii (hard-xkommeTeHnuii), Takux Kak HaBBIKM HAad4aJbHOTO
TEXHUYECKOTO KOHCTPYMpPOBaHMSI M IPOrpaMMHUPOBAaHHSA, O3HAKOMJIEHHME C OCHOBaMHU
QITOPUTMU3ALIUY, PA3BUTHE A0CTPAKTHOIO MBIIUICHUS, HO U YHMBEPCAJIbHBIX KOMIIEeTEHIMIt
(soft-koMmnieTeHIIMIT) — HABBIKOB, HE CBSI3aHHBIX C KOHKPETHOM MPEIMETHOM 00JIACThIO, TAKUX KaK
pa3BUTHE TBOPUECKUX CIOCOOHOCTEH AeTell, n300peTaTesIbHOCTH, YMEHHE paboTaTh B KOMaH/E,
paboTath ¢ nH(pOpPMAIHEH.

Bua nporpammsl: MOAU(pHUIMPOBAaHHAS, KOMIUIEKCHAS.

Karteropusi o0yuyaromuxcsi: mporpaMMa mpejaHa3HadeHa ajsi paboThl ¢ 00yJaroMMUCs
7-12 ner (1-7 xmaccel 001e00pa30BaTEILHOM IIKOJIBI).

AKTYaJlbHOCTH MNPOrpaMMbl OOYCIIOBJIEHA COLMAIBHBIM 3aKa30M OOIIECTBa Ha
TEXHUYECKH TPAMOTHBIX CHEIMAIUCTOB B 00JacTH pOOOTOTEXHUKH, MaKCUMaJIbHOU
3G (GEKTUBHOCTRIO PA3BUTUSl TEXHUYECKHX HABBIKOB CO IIKOJIBHOTO BO3pacTa; Iepenavyen
00yJaroImuMcs CJI0’KHOI'0 TEXHUUECKOro MaTepualia B IpOCTON AOCTYMHOM (popme; peanusanueit
JMYHOCTHBIX TMOTPEOHOCTEH M JKM3HEHHBIX IUIAHOB; peajn3alfeidl MPOEKTHOH AEATeIbHOCTU



IIKOJIbHUKAMHU Ha 0a3e COBPEMEHHOTO 00OPYAOBaHUs, a TAaKXKe TOBBIIICHHBIM HHTEPECOM JIETEH
LIKOJIBHOT'O BO3pacTa K pOOOTOTEXHHUKE.

Hcnonb30BaHNE COBPEMEHHBIX I€JarOrM4eCKUX TEXHOJOTUM, METONO0B U IPHUEMOB;
pa3IMYHBIX TEXHUK U CIOCOOOB pPabOThl; COBPEMEHHOTO OOOPYNOBaHMSA, IO3BOJISIOLIETO
WCCIIeIOBAaTh, CO3[aBaTh M MOJAEIHPOBATH PA3IUUHBIE OOBEKTHI M CHCTEMBI M3 00JIacTH
POOOTOTEXHUKH, MAIIMHHOTO OOYyYeHHs M KOMIIBIOTEPHBIX HAayK, 00eCleurnBaeT HOBH3HY
NPOrpaMMBbl.

ITenarornveckas mejecoo0pasHoOCTb NPOrpamMMBbl.

B nmpomecce KOHCTpyHpOBaHHS H TPOTPAMMHUPOBAHUS  YIPABISEMBIX — MOJeNei
oOyyaroliuecsi TIoJyyaT JIONOJHHUTEIbHbIE 3HAHMA B 00JacTH (U3UKHU, MEXaHUKH U
MHPOPMATHUKH, YTO, B KOHEYHOM MTOr€, M3MEHHUT KAapTUHY BOCHPUATHS MMM TEXHHUYECKUX
JUCLUTUIMH, TIEPEBOS UX U3 pa3psia YMO3PUTEIbHBIX B pa3psil MPUKIATHBIX.

OCHOBHBIE TNPHUHLUIB KOHCTPYHMPOBAHMSA MPOCTEHIIMX MEXaHWYECKHX CHUCTEM H
QITOPUTMBI MX aBTOMATHUYECKOTo (PYHKIIMOHMPOBAHUS TOJ| YIPaBIECHHUEM IMPOrPaMMHUPYEMbIX
KOHTPOJUIEPOB, MOCIYXAT XOpOLIeH MOYBOM Ui MOCIEAYIOIIEro OCBOEHUS 0o0jee CI0XKHOIo
TEOPETHUYECKOr0 MaTepHasa.

OT1auunTebHbIE 0COOEHHOCTH MPOrPaMMBbI

3aHATUS MO JAHHOW MporpaMMe MOTYT MPOBOJIUTHCS Kak B OYHOW (opme, TaKk M C
MIPUMEHEHUEM AMCTAaHIIMOHHBIX TEXHOJIOIMH U (WIIH) 3JIEKTPOHHOTO 00y4EHUs!.

Ilo nmanHOW mporpaMMme B JIETHHHM NepUOJ MOXKET OBITh OpraHu3oBaHa pabora ¢
o0yJaromuMucs, KOTOpble MPOXOASIT MOArOTOBKY Ul y4acTHs B MAacCOBBIX MEPONPUSATHSX,
paboTaroT Ha/l MHIWBUAYATbHBIMU WM KOMaHIHBIMU MPOEKTAMH, a TaKXKe MPOSBISIOT 0COObIHA
UHTEpeC K BEIOPAaHHOMY BHUY €SI TEIbHOCTH.

1.1. lean u 3a1aun

Heab: pa3BuBaTb TEXHUUYECKUE, [I03HABATENbHBIE W TBOPYECKHE CIIOCOOHOCTH
o0ydaromuxcs B Mpolecce M3Y4eHHs OCHOB POOOTOTEXHUKH U IPOEKTHO-HCCIIEIO0BATEIbCKOM
NEeSITETbHOCTH.

3agaun:
1. Obyuarwue:
W3YYUTH COCTOSIHUE U MEPCIEKTUBBI POOOTOTEXHUKH B HACTOSIIIEE BPEMSI;

— U3YYUTH MIPUHIUIBI pa0OTHI POOOTOTEXHUIECKUX IIIEMEHTOB;

— 00y4MTh BIAJCHUIO TEXHUYECKOW TEPMHUHOIOTUEH, TEXHUIECKOU IPaMOTHOCTH;

- OOy4ydTh  OCHOBaM  MPOCKTHUPOBAHMSA,  MOJCIUPOBAHHS,  KOHCTPYHPOBAHHUS
POOOTOTEXHUYECKUX YCTPOMUCTB;

- U3Y4YUTh TPUEMBl U TEXHOJOTHMH Pa3pabOTKU NPOCTEHIINX aJrOPUTMOB U
nporpammupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education

- (opMupOBaTF yMEHHE TOJB30BATHCS TEXHUYECKOW JUTEpaTypou, padborath C

uHpOpMaLueH;

- 00yunTh ocHOBaM 3D TexHoOTHi.

2. PazBuBarommue:

- (opMUPOBATh UHTEPEC K TEXHUUECKUM 3HAHUSM;

— CTUMYJHUPOBAaTh [I03HABaTENbHYI0O H TBOPYECKYI0 AKTUBHOCTh OOYy4YarOLIMXCS
MOCPEJICTBOM BKJIIOYEHHMSI HMX B pa3JIMYHbIe BHJIbI COPEBHOBATEJIBHON U KOHKYPCHOM
NEATENbHOCTH;

— pa3BUBATh HABBIKM MCCIIEA0BATEILCKON U IPOEKTHOM J1eATEIbHOCTH;

- pa3BUBaTh y OOy4YaIOUIMXCS MaMATh, BHUMaHHUE, JOIMYECKOE, NMPOCTPAHCTBEHHOE U
AQHAIUTUYECKOE MBIIUIEHHE, B TOM 4YHUCJIE IIOCPEACTBOM WIpbl B MIAXMaThl W 3aHATUN
MPUKJIATHON MaTeMaTUKOM.

3. BocniutaTeabHble:

— BOCHUTBIBATh AMCUUITIMHUPOBAHHOCTh, OTBETCTBEHHOCTb, CAMOOPIaHU3aLIHIo;

- (hopmupoBaTh UYYBCTBO KOJIJIEKTUBH3MAa M B3aMMOIIOMOIIM, HAaBBIKM KOMAaHIHOTO
B3aUMOJICCTBHS.



1.2. O:xxnpnaemMble pe3yJIbTaThl

B pe3ynbraTe ocBoeHHs 00ydaromiuecs A0HKHbI 3HATh:

- mpaBwia O0€30MaCHOTO MOJIb30BAHUS 000PYI0BAaHUEM,

- OCHOBHYIO TEXHMYECKYI0 TEPMHHOJOTHIO B 00JacTH pPOOOTOTEXHUKU U
MIPOTPaMMHUPOBAHHS;

- 00opynoBaHue, HCTIOIB3yeMOE B 001aCTH POOOTOTEXHUKY;

— OCHOBHBIC TPHUHITUIIBI PabOTHI ¢ POOOTOTEXHUYECKUMH HAOOpaMU M KOMITBIOTEPHOMN
TEXHHUKOU,

-~ OCHOBHBIE c(pepbl MPUMEHEHHS] pOOOTOTEXHUKH, MEXaTPOHUKHU;

—  OCHOBBI IPOTPAMMHPOBAHUSI.

Ymersb:

- co0JI0oaTh TEXHUKY 0€3011acHOCTH;

- OpraHu30BBIBaTH pabouee MecTo;

- pa3pabaTeiBaTh MPOCTEHIIME CHUCTEMBI C  HCIOJIB30BAaHUEM  DIEKTPOHHBIX
KOMITOHEHTOB M POOOTOTEXHUYECKUX JIEMEHTOB;

- paspabaTbiBaTh npocTeime AITOPUTMBI u CUCTEMBI yIpaBIeHUS
POOOTOTEXHUYECKUMU YCTPOHCTBAMU;

- pa30uBaTh 337a4d Ha MOJ[33]]a4H;

- paboTaTh B KOMaHJIE;

- UCKaTh, aHATU3UPOBATh M 0000IIaTh HEOOXOAMMYI HH(OPMAIIUIO, MPOBOJIUTEL €€
BepHu(DHKaIIHIO;

- TOATOTOBUTH W TPEJACTABUTH TPAMOTHYIO TPE3CHTAIUIO Ui 3aIUThl MPOSKTHOM
padoTHI.

Pe3yabTaToM YycBOeHHS O0YYAKIIUMHUCH MPOrpaMMbl 10 pazeusaruiemy u

60CHUMAMEIbHOMY ACNEKMAam SIBJISIIOTCS:

— YCTONYMBBIN UHTEPEC K 3aHATUSAM POOOTOTEXHUKOM,

- TIOJIOKUTENbHAsI TMHAMUKA TOKa3aTeNeil pa3BUTHs MO3HABATEIbHBIX CHOCOOHOCTEH
oOyvaronuxcsi  (BHUMaHUsA, TaMATH, HW300pETaTENbHOCTH, JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIICHUS U T.1.);

- cozJIaHue 00yJaroIUMICS TBOPYECKHX padoT;

- AKTHUBHOE y4acTHe B MMPOEKTHOMN M HCCIEA0BATEIbCKOU JEATENbHOCTH, BKIIFOUEHHOCTh
B KOMaH/IHBIC TIPOCKTHI;

- AKTHUBHOE Y4acTHe B COPEBHOBATEIILHON U KOHKYPCHOM ESITeNbHOCTH;

- JIOCTHXXCHHSI B MACCOBBIX MEPOIIPHITHSIX PAa3IMIHOTO YPOBHS;

— pa3BUTHUE BOJEBBIX KAUECTB JUYHOCTH (AMCUUILIMHHPOBAHHOCTH, OTBETCTBEHHOCTH,
CaMOOpPTaHW3alNN,  IEJICYCTPeMIIEHHOCTH, HACTOWYMBOCTH B  JOCTHKCHHH
MOCTaBIICHHOMW 1[EJH U T.1.);

—  CIOCOOHOCTH MPOJIYKTUBHO OOMIATHCS B KOJUIEKTHUBE, pad0OTaTh B KOMaH/IE.

1.3. OcobeHHOCTH OpraHu3alnuu 00pa3oBaTeILHOI0 Npoiecca

Cpok peanuzayuu npozpammsi: TporpaMMa paccuuTaHa Ha 1 rox oOydenus, 144
aKaJeMUYEeCKUX 4acoOB B I'OJ(

PexxuM peanmuzanuu: 3aHATHS MO POOOTOTEXHHKE MPOBOAATCA 2 paza B HEAETIO MO 2
aKaJgeMuieckux yaca (45 MuHyT) ¢ nepepblBoM 5-10 MUHYT. 3aHATUS HOCAT FMOKUI XapakTep ¢
YUETOM MPEANOYTEeHUH, CIIOCOOHOCTEH U BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. 1 3anstue
B HEJIEJI0 OTBOJUTCS Ha pa3BUBAIOLINNA OJIOK IIPOrpaMMBbl.

®opma opraHM3aluM AeATeIbHOCTH J1eTeil: TBopuecKoe 0ObeAMHEHHE.

I'pynna oOyuaromuxcs ¢opmupyercss u3 pacdeta He Oonee 10 uyemoBek. HabGop
o0yyaromuxcs NpoBOIUTCs 0e3 MpeIBapUTEIbHOT0 0TOOpa IeTeil.

3aHATUS  OpPOBOIATCA B KaOuHeTe, OOOPYJOBAHHOM  COIJIACHO  CAaHUTAPHO-
snuAeMHoNIorudeckuM npasunam u  HopMmartuaMm CanlluH 2.4.4.3172-14 "CanutapHo-
SMUJIEMHUOJIOrMUECKHe TPeOOBaHUS K YCTPOUCTBY, COAECPKAHUIO U OPraHU3aLMK PeKUMa pabOThI
00pa30oBaTeIbHBIX OPTaHU3AIMHA JOTIOTHATEIHLHOT'0 00pa30BaHus AeTeH".

IIpuHUMNBI OpraHu3anuu 00pa3oBaTe/bLHON 1eATeJbHOCTH:



- HayynocTb. DOTOT npHMHLUI MpenonpenesieT cooOleHne 00y4aeMbIM —TOJBKO
JIOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKONH CBENEHUH, MpPU OTOOPE KOTOPBHIX YUUTHIBAIOTCS
HOBEHIINE JOCTUKEHHS HAYKU U TEXHUKH.

- HlocrynHocts. IlpenycmarpuBaeT COOTBETCTBHE O0beMa M TIYyOMHBI y4eOHOrO
MaTepHualia YPOBHIO OOIIEro pa3BUTHs YUAIIUXCs B TaHHBIN NEpUol, OJlaroaapst 4eMy, 3HaHUS U
HABBIKM MOTYT OBITh CO3HATENILHO U MTPOYHO YCBOCHHI.

- CBs3p Teopun ¢ mpakThKoi. OO0s3pIBaeT BECTH OOYyYECHHE TaK, YTOOBI 0OydaeMble
MOTJIY CO3HATEIHHO MPUMEHSTh IPHOOPETEHHBIC MU 3HAHUS HA TPAKTUKE.

- Co3HarenbHOCTh M aKTHUBHOCTh oOyueHusa. B mporecce oOyueHus Bce AecTBUSA,
KOTOpBbIE OTpabaThiBaeT yUYEHUK, JOJDKHBI OBITh OO0OCHOBaHBL. HyXHO YYUTHh HIKOJLHUKOB
KPUTHYECKH OCMBICITUBATh, U OILEHUBATh (PAKThI, Jeyias BBIBOJBI, pa3peliaTh BCE COMHEHHs C
TE€M, 4YTOOBI TMPOILECC YCBOCHHS ¥ HApaOOTKU HEOOXOJUMBIX HABBIKOB MPOUCXOIMIN
CO3HATEJIbHO, C MOJHOM YOeXIEHHOCThIO B MPABWIBHOCTU 00ydeHHUsl. AKTUBHOCTh B OOyUEHHUH
MPEanoaraeT CaMOCTOATEIbHOCTb, KOTOpas JIOCTUTAETCS XOpOIIeH TEeOpeTHUeCKoil W
MPaKTUYECKOM MOATOTOBKON U pabOTOM memarora.

- Harnsgaocts. OOBsiCHEHHWE TEXHUKH COOPKH pPOOOTOTEXHUYECKUX CPEACTB Ha
KOHKPETHBIX H3JENMUSAX U MPOrpaMMHBIX NpoAykTa. /[l HarjasgHOCTH TNPUMEHSIOTCS
CYIIECTBYIOIIME BUICO MAaTEPHAIIBL, @ TAKKE MAaTEPUAJIBI CBOETO M3TOTOBJICHUS.

- CUCTEeMaTHYHOCTh W  TIOCIIEOBATEIBHOCTh. YYEOHBIH MaTepuan JaeTcs II0
OTIpeIeJICHHON CUCTEME U B JIOTHUECKOM MOCIIEA0BATEIILHOCTH C IIEIBIO JTYUIIEer0 ero OCBOCHHUSI.
Kax mpaBuiio 3TOT NpUHIMI MpeaycMaTpUBaeT U3y4YeHUE MpeIMeTa OT MPOCTOrO K CIOKHOMY,
OT YaCTHOTO K 0011eMy.

- IIpouyHOCTh 3aKperUieHus 3HaHUI, yMEHHI 1 HaBbIKOB. KauecTBO 00y4eHUs 3aBUCUT OT
TOTO, HACKOJBKO MPOYHO 3AKPEIUISIOTCS 3HAHWS, YMEHHS M HABBIKM YYalIUXCS, TOITOMY
3aKperyieHue YMEHUN U HaBBIKOB JIOJDKHO JIOCTHTaThCsS HEOJHOKPATHBIM IIeJICHAINPaBICHHBIM
IIOBTOPEHUEM U TPEHUPOBKOM.

- MnauBuayanbHblil moaxoa B oOyueHuH. B mporecce o0ydeHHs meaaror MCXOAUT U3
WH/IMBUYaTbHBIX OCOOCHHOCTEH JIeTeH M ONMMpPAasCh Ha CHIIBHBIE CTOPOHBI YYAIIETOCS, TOBOIHUT
€ro MOJITOTOBIIEHHOCTh /IO YPOBHS OOIINX TPeOOBaHHIA.

OTanyuTeIbHbIE 0COOEHHOCTH MPOrPaMMBbI

[TporpammMma siBisieTcst 6a30BOM U HE TpeoaraeT HAIMYKs y 00ydaromuXxcsi HAaBBIKOB B
o0act poOOTOTEXHUKH W MPOTPAMMHPOBAHUS. YPOBEHb MOATOTOBKH YYAITHXCS MOXET OBITH
pa3HbIM.

[lpu mombope MmarepwaaoB W IJIAHWPOBAHUHM 3aHATHA HEOOXOAMMO MAaKCHUMAaJIbHO
YUUTHIBATh OCOOCHHOCTH TPYIIBL, BKJIIOYATh IOUCKOBBIE M HCCIEIOBATEIbCKHE METO/IBI,
00s13aTeNbHO 00y4aTh BECTU AUAJIOT, IUCKYCCHIO.

PaGouasi mporpamMmma noctpoeH Ha 6a3e 00pazoBaTENIbHON IPOrpaMMBbI A IATGOPMBI
LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS EV3 mpenocrabnsieT
oOydaromumMcsi BO3MOKHOCTh TPUOOpETaTh BaXKHBIE 3HAHMSA, YMEHHUS M HaBBIKA B TIPOIECCE
CO3/aHHUs, IPOrpaMMHUpOBaHusl U TecTupoBaHus podboToB. Konctpykrop LEGO MINDSTORMS
EV3 u nporpamMHoe obGecrieyeHre K HeMy MpeIOCTaBIseT NPEKPACHYI0 BO3MOKHOCTh YUHUTHCS
pebeHky Ha coOcTBeHHOM orbiTe. [IporpamMmmHOe oOecredeHne OTINYAeTCs JPYKECTBECHHBIM
uHTEepdeiicoM, MO3BOJSAIOIIMM CAMOCTOSTEIBHO MM C TIOMOLIbIO BCTPOCHHBIX YPOKOB
ocBauBaTh MporpamMmmupoBaHue. BaxHo, 4TO mpu 3TOM peOEHOK caMm CTPOUT CBOM 3HAHUS, a
YYUTEIb B 00pa30BaTEIbHOM MPOLECCE BBICTYNAET THIOTOPOM.

[Tnatpopma EV3 Bkimtouaer B cebsi HaOOp HacTpamBaeMbIX Y4eOHBIX 3amanuid. OHH
MOCTABIISAIOTCS B IUGPOBOM BHJIE M JETKO HHCTAJUIUPYIOTCA B mporpammuyro cpexy LEGO
Education MINDSTORMS. Huskuii mopor BxoxaeHus B mporpammuylo cpeny LEGO
Education MINDSTORMS, no3Boisier mporpaMMipoBaTh poOOTa YK€ Ha MEPBOM 3aHSITHU 10
pOoOOTOTEXHHKE, Aa’K€ CaMOMY HEMOATOTOBJIEHHOMY YdYallleMycsl, & MHTYMTHBHO MOHSTHBIN
uHTepdeiic obneryaer 3Ty 3aaauy.

Teopernueckass yacTb OOydeHHUS BKJIIOYaeT B ceOsl 3HAKOMCTBO C Ha3HA4YCHUEM,
CTPYKTYpOl M YCTPOMCTBOM pPOOOTOB, C TEXHOJOTMYECKHMMU OCHOBaMH COOpPKHM M MOHTaXa,
OCHOBaMH BBIYMCIIUTEILHONU TEXHUKH, CPEJICTBAMU OTOOpaKeHUSI HHPOPMAIIHH.



K OCHOBHBIM OTJMYHUTEIbHBIM OCOOEHHOCTSM HACTOSIIEH MPOrpaMMbl MOKHO
OTHECTH:

- KEHCOBYIO CUCTEMY OOyUYCHUS,

- o0ydeHue IPOEKTHOU e TEeTHHOCTH;

- HampaBJICHHOCTh Ha Pa3BHUTHE SOft-KOMIETEeHITHIA.

Ka)KﬂBIﬁ KEeHC COCTaB/IICTCS B 3aBHCHUMOCTH OT TEMBI U KOHKPCTHBIX 3aJa4, KOTOPLIC
MPEAyCMOTPEHBI ~ IPOTPaMMOM, €  y4eTOM BO3pPACTHBIX OCOOCHHOCTEW  JeTel, uX
I/IHI[I/IBI/I,Z[ya.HBHOI\/'I oArOTOBJIICHHOCTH, U COCTOUT U3 TeOpCTquCKOﬁ )41 HpaKTquCKOﬁ qacTu.

CO)Iep)KaHI/Ie MPAKTUYCCKUX pa60T " BUIBI ITIPOCKTOB MOT'YT YTOYHATHCA, B 3aBUCHUMOCTHU
OT HaKJIIOHHOCTEH ydJalluxcs, HAIMYHs MaTepUaoB, CPEACTB U Ap. Moaenu cobuparorcs aubo
M0 TEXHOJOTHMYECKUM KapTam, 0o B cuiy (anTtazum oOydarommxcs. [lo mMepe ocBoeHus
MIPOCKTOB MPOBOAATCSA COPCBHOBAaHUA pOGOTOB, CO3JaHHBIX THAWBUAYAJIbHO WX I'PyHIIaMH.



2. YYUEBHO-TEMATHYECKHUMH IJIAH

2.1.1. Ocnoenoii 610K

KoianuecTBo 4yacoB

Ne Pazgen
Teopus IIpakTHKa Bcero
1. | BBenenue B 00pa3oBaTeibHYIO MpPOTrpammy, 1 1 2
TEXHUKa 0€30I1aCHOCTH
2. | OCHOBBI KOHCTPYHUPOBAHHS. 4 14 18
3. | OcnoBsl nporpammupoBanust LEGO 8 22 30
MINDSTORMS Education EV3.
4. | IloaroToBka NpOEKTHHIX paboOT 2 18 20
5. 3anuTa NpoeKToB 2 2
6. | Pabota B UuTepuere. [Tonck napopmanmm o 1 3 4
Jlero - copeBHOBaHUSIX, ONIMCAHUN MOJIEIIEH,
doTorpaduii poOOTOB.
7. | Pa3paboTka KOHCTpYKLIUI pOOOTOB AJIst 2 24 26
BBINTOJIHEHUSI Pa3IMYHbIX 33/1a.
8. | IloaroroBka K COpPEBHOBaHHSIM 2 16 18
9. | IoaroroBka MPOEKTHHIX pabOT 2 20 22
10. | 3amuTa mpoeKToB 2 2
Hroro: 22 122 144




3. COOEP)KAHUE INTPOT'PAMMBI

Pa3nen 1: BBegenune B po00TOTEXHHUKY.

Tema: Ilonamue o Pooomomexnuke

BBeznenue B Hayky o podorax. OCHOBHBIE BUBI pOOOTOB, NX NpuMeHeHue. Hampasienus
pa3BuTHsa poOOTOTEXHUKH. HoBeline 1o0CTHKEeHNs HayKU U TEXHUKU B CMEXXHBIX 00J1acTAX.

Texnnka 0e30MacHOCTH.

Pa3gen 2: OcHOBBI KOHCTPYMPOBaHHs. XapaKTepUCTHKHU podoTa.

Tema:  Bepcuu  komnnekmoe  EV3.  Kpamkuit  0030p  codepiicumozo
POOOmMOmMeXHUUEeCKO20 KOMNIeKma.

JlomamiHss u obOpa3oBaresibHas BEpcus, CXOACTBAa M paznuuus. O030p coaepKUMOTo
Ha0OpPOB (JAaTYMKH, CEPBOMOTOPHI, OJIOK, TPOBOIA, AETAIM KOHCTpYKTOpa). Ha3zBanwus netanei.

Paznen 3: OcnoBbl nporpamvupoBanust LEGO MINDSTORMS Education EV3.

Tema: O030p cpeabl IPOrpaMMHPOBAHUS.

[NanuTpa OnoxoB. CrnipaBouHble Matepuainsl. Camoyuutens. [Ipoekt. HoBas mporpamma.
Coxpanenue mnpoekTa, nporpaMmmbl. OcHOBaTeNbHBIM pa30op mamutpel O010koB. CoeauHeHUs
omokoB. I[lapamnensusie mporpammsl. [lonkmodeHne pobOTa K KOMIBIOTEPY U 3arpyska
nporpammbl. USB-coegumnenue. Bluetooth-coequnenune. OObuHas 3arpy3ka. 3arpy3ka ¢
3ammyckoM. 3amyck ¢parmMeHnTa nporpammel. Habmronenue 3a coctosiHueM moptoB. O6o3peBaTensb
naMaTi. Busyanuszanus BEIOIHIEMON B TaHHBI MOMEHT YaCTH MPOTPaMMBI.

Tema: Motopsl. IIporpaMMupoBanue ABUKEHHUH 110 PA3JIHYHBIM TPACKTOPUAM.

KounctpynpoBanue skcrpecc-6ota. [loHsiTue cepBoMOTOp. YCTPONCTBO CEpBOMOTOpA.
[lopTel 1A TOAKIIOYEHHS CEPBOMOTOPOB. 3eneHas mnamuTpa OnokoB  ([eiicTBus).
[TonoxuTtenpbHOE W OTpULATENBHOE ABMXKEHHE MOTOpa. OnpeneneHue HanpaBlICHUs JABUKEHUS
MotopoB. bioku «boabmoii moTop» 1 «Cpeanuii MmoTop». Bbeibop mopra, BBIOOp pekuma
paboThl (BBIKIIOYHUTH, BKIIOYUTH, BKIIOYUTHh HAa KOJIMYECTBO CEKYHJ, BKIIOUUTH HA KOJIUYECTBO
IpaaycoB, BKJIIOYUTh Ha KOJMYECTBO OOOpPOTOB), MOUIHOCTh JABUrareis. Bwibop pexuma
OCTaHOBKH MOTOpa.

biox «He3aBucuMoe ynpasJjenne MoTopamMu». biok «PyJsieBoe ynpasjenue

VYnpaxuenue 1. OtrpaboTka OCHOBHBIX ABUXEHUI MOTOPOB.

VYupaxuaenue 2. Pacuer aBuxeHus: podoTa Ha 3aJJaHHOE PACCTOSTHUE.

VYopaxuaenue 3. Pacuer ABMKEHUI 1O JOMaHOM JIMHUU.

3anaHus 1J19 CaMOCTOSITENIbHOM paboThI.

Tema: Pabora ¢ noacBeTkoil, JKPAHOM U 3BYKOM.

Pabora ¢ skpanom. BwiBom ¢uryp Ha skpaH mucmes. Pexum oroOpaxkenus ¢Guryp.
BeiBo 3nemeHTapHbIX (uryp Ha 3kpaH. BeiBoj pucyHka Ha skpaH. ['paduueckuil pemaxTop.
BeIBOI pricyHKa Ha 9KpaH.

3amaHus JUIg CaMOCTOSITEIbHONW PaOOTHI.

Pabora ¢ moacseTkoil kHomok Ha Oioke EV3. brnok umHAMKaTOpa COCTOSIHUSI MOIYJIA.
Bei0op pexuma. Ynpaxuenue. JleMoHcTpanus paboThl IOJCBETKH KHOMOK. PaboTa co 3BYyKOM.
bnox BocmpousBeneHus 3ByKoB. PexxuM mpourpbiBaHusl 3BYKOBOro (aitna. Bocnpoussenenue
3aMyMCcaHHOI 0 3BYKOBOrO (haitna. Pesxum BOCIIpOM3BEICHUS TOHOB U HOT.

3agaHus A1 CaMOCTOSTEILHON pabOoTHI.

Tema: Huka. IIpepsiBanue nukiaa. LUk ¢ nocrycioBueM.

OpamxkeBasi mporpammHas mnanutpa (Ynpapienue omnepatopamu). CUETUMK HTEpPAIIHA.
Howmep nukna. Ycnosue 3aBepuienus pabotsl nukia. [IpepeiBanue muxia. BapuanTsl BeIxoaa u3
nukia. [IpepbiBaHye BBIMOIHEHUS HUKIIA U3 TapAJIEIbHON BETKH ITPOTrPaMMBI.

3amaHus JUIg CaMOCTOSITEIIbHOU PaOOTHI.

Tema: Ctpykrypa “Ilepexiarouarenn”.

Ecmu — T0. brok “Ilepexarouarens”. [lepekmtouarens Ha BUJ BKIAAOK (HodHAS Gopma,
KpaTka opma). JlonoaHurensHoe ycinoBue B cTpykrype [lepexitouares.

3amaHus Ui CaMOCTOSITENIbHON pabOTHI.

Tema: Pabora ¢ naTunkamu.

JaTyuk KacaHus.



Buemnnii Bun. Pexxum usmepenus. PexxuMm cpaBHenus. Pexum oxunanus. M3meHeHue B
65oke oxxuganus. Pabora 6510ka HEepeKIIOueHUs ¢ IPOBEPKOM COCTOSHUS JaTYMKa KaCaHMUS.

YnpaxxaeHus.

3amaHus U1 CaMOCTOSITENIbHOU paOOTHI.

JlaTuuk uBera.

JlaTunk 1BeTa ¥ mporpaMMHBIN 050K aatunka. OOJacTH KOPPEKTHOM pabOThI AaT4HKA.
Br16op pexxuma pabothl qaTunka. Pexxum onpesenenus U cpaBHeHHs 1BeTa. Pexxum usmepeHus
MHTEHCUBHOCTU OTPAKEHHOT'O CBeTa. PexXUM M3MepeHHs] MHTEHCUBHOCTH BHEIIHEIO OCBEIICHMUS.
Pexxum xanuOpoBku natumka. [IpuMep BhINONHEHUS peXrMa KamuOpoOBKU. Pexxum oxunaHus
JlaT4YMKa LIBETA.

Ynpaxxaenus.

3anaHus 1J11 CaMOCTOSITENIbHON paOOThI.

JaTuynK rHpOCKONUYECKHUIA.

JlaTuuk rupockon M mporpaMMHBINA OJ0K martdyuka. HampaBnenue BpamieHusi. Pexumbl
paboThl JaTYUKa THPOCKOII.

YpaxxHeHus.

3agaHus 11 CaMOCTOSTENHBHOM PaOOTHI.

JaT4uK yJIbTPa3ByKOBOM.

JlaTunk ynpTpa3Byka M MPOTpaMMHBIN OJIok matumka. OmpeneneHue pasdpoca mmycka
BosH. CTpyKTypa OJ0Ka yabTpa3ByKa B PEKUME H3MEPEHHUSL.

VYnpaxxaeHus.

3amaHust U1 CAaMOCTOSITEIbHOU paOOTHI.

NudpakpacHblil JaTIUK.

WudpakpacHblil 1aTyvK, MasdoK W HMX IporpaMMHble OJoKM. PexxuM omnpezneneHus
OTHOCHUTENILHOTO pAcCTOsHUA A0 OOBekTa. PexxuMm ompeneneHus paccTOSHUS U YTIIOBOTO
NOJIOKEHUsI Masgka. MaKcUMalbHBIE YIJIbl OOHAapyKeHHs HH(]paKpacHOro Maska. Pexumbl
nporpaMMHOro 0j0ka HH(ppakpacHOro JaTyuka. PexxuM TUCTaHIIMOHHOTO YIpaBIEHUSI.

YnpaxxHeHus.

3amaHus 111 CaMOCTOSITENIbHOM paboTHI.

Pasnea 4: IloaroroBka npoeKTHbIX padoT.

OOyuaromuecs paboTalOT HaJ MPOEKTaMU POOOTOB, MHAUBUAYAIbHO WM B COCTaBE
KoMaHbl. TemMaTuky BbIOMPaOT CAaMOCTOSITENILHO WM C TOMOUIbIO HACTABHUKA.

Pa3znen 5: 3amura npoexkToB.

3amuTa IpOXOJUT B BUJE MPE3ECHTAIIMH IPOEKTOB HA OTKPBITOM 3aHATUHU, KOHPEPEHILINH,
POIUTENBCKOM COOpaHUH U AP. MEPOIIPUSITHUSAX.

Pa3gen 6: PaGora B uHTEpHETeE.

[Touck mHGOpPMALUK O COPEBHOBAHMAX, ONMUCAHHUS MoJeNeld poOOTOB U MHCTPYKLHUH K
HUM, UJIel JJI CO3/1aHUS IPOEKTOB.

Pasznen 7: Pa3zpadoTka KOHCTPYKIHUi po0OTOB.

Pa3paborka, cOopka, TmpOrpaMMHUPOBAHHE M TECTUPOBAHHE POOOTOB ISl PEIICHUS
pasnmuHbIX 3a1a4. Pabora B mporpamme LDD (Lego Digital Designer) — coznanue mHCTpyKIAU
K po0oTy.

Pa3znen 8: [loaroroBka K copeBHOBAHMSIM.

3HAKOMCTBO C PErjaMeHTOM COPEBHOBAaHUU MO pPOOOTOTEXHHKE, B YACTHOCTH C BUAAMHU
COpPEBHOBAaHMH. 3HAKOMCTBO C Pa3IUYHBIMU TPEOOBAHUSAMHU K pa3HbIM BO3PACTHBIM KaTETOPHSIM.
PaccMoTpenue cinabpIxX ¥ CUIIBHBIX CTOPOH KaK10T0 BUAa COPEBHOBAHUM.

Pa3nen: OcHOBHBIE BU/IbI COPEBHOBAHUS U 3JIEMEHTHI 33 JaHUM.

Tema: CopeBHoBanus “Cymo”.

Pernmament coctszanmii. CopeBHOBaHHsSI poOOTOB-cyMOMCTOB. Pa3mepnl poGorta. Bec
po6ora. BapuanTtel koHCTpyKIMiAd. [IpuMepsl anropuTMOB.

YrpaxxHeHus.

3agaHus 11 CaMOCTOSTENHFHOM PaOOTHI.

CopeBHOBaHUS.

Tema: IIporpammupoBanne ABUKEHUS 110 JUHUU.
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Bapuantel cienoBanust mo JuHUM. Bapuantel poOoTa ¢ OAHUM W JIBYMsS JaTYMKAMHU
uBera. KamubGpoBka matumkoB. OTpaskeHHE CBETOBOTO IMOTOKA MPH Pa3HOM PACIOJIOKEHUU
JaT4YMKa HaJ MOBEPXHOCTHIO JUHHUU. AJTOPUTM py4dyHOU KanuOpoBku. OmnpeneieHue TeKyliero
COCTOSTHUS JATYUKOB. AJITOPUTM aBTOMATUYECKON KATUOPOBKHU. ANTOPUTM JBUKEHUS TIO TUHUH
“3urzar” (guckpeTHas cuctema ympamieHusi). Anroput™ “Bomna”. Ilouck wu momcuer
nepekpectkoB. MHBepcHas iunHust. [Ipoe3 MHBEpCHOTO yyacTKa ¢ TpEMsl JaTYMKaMU LBETA.

Ynpaxxaenus.

3amaHus 119 CaMOCTOSITEIBHON pabOTHI.

Tema: CopeBnoBanus “Kerejqbpunr”.

Pernmament cocrtszanmii. CopeBHoBanue “Kerenppunr”. Pasmepsr po6orta. Bec poboTa.
BapuanTel koHCcTpyKIuid. [IpuMepbl aaropuTmos.

VYpaxxHeHus.

3agaHus 111 CaMOCTOSTENHHOM PaOOTHI.

CopeBHOBaHUS.

Tema: IloaroroBka Kk peruoOHaJIbLHBIM COPEBHOBAHUSM.

3HAKOMCTBO C PETJIaMEHTOM MEXIYHAPOJHBIX COPEBHOBAHMN IO POOOTOTEXHHUKE
“WRO”. 3HaKOMCTBO C pa3JIMYHBIMH TPEOOBAHUSMU K pPa3HBIM BO3PACTHBIM KaTETOPHSIM.
PaccmoTpenune crabbIX U CHIIBHBIX CTOPOH Ka)ZIOTO BUja copeBHOBaHUil. Pa3paboTka poboTa.
HNuxeHepHass KHura.

TpeHupoBka Ha NOJIAX.

Tema: BHyTpeHHUE COpeBHOBAHMUS.

ITonroroska. CopeBHOBaHUs. Pe3ynbraThl.

Pasnen 9: IloaroroBka npoeKTHHIX padoT.

OOyuatomuecst paboTalOT HaJ MPOEKTaMH POOOTOB, WHIWBUIYAJIBHO WM B COCTaBe
KoMaH/bl. TeMaTuky BBIOUPAIOT CAaMOCTOATENBHO WIIM C TIOMOIIBIO HACTABHHUKA.

Pa3nen 10: 3amura npoekToB.

3amuTa NpOXOAUT B BUJIE MPE3CHTALIMU POSKTOB Ha OTKPHITOM 3aHATHH, KOH(PEPEHIIUH,
POAMUTENIBCKOM COOpPaHUH U JIP. MEPOTIPUSTHUSX.
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4. OBECIIEYEHME ITPOI'PAMMBbI

4.1. MeTonnueckoe odecrneuenue

[Toctpoenue 3aHsTHS BKIIOYAET B ceOs (PPOHTAIbHYIO, HHANBUAYAIBHYIO U TPYNIIOBYIO
paboTy, a TakKe HEKOTOPbIl COpPEBHOBATENbHBIA 37eMeHT. IlporpamMmoil mpeaycMOTpeHO
MpOBe/IeHNE KOMOMHUPOBAHHBIX 3aHATUI: 3aHIATHUS COCTOST U3 TEOPETUUECKOW M MPaKTHUYECKON
yacTel, mpuuéM OoJIblliee KOJTUUYECTBO BPEMEHH 3aHUMAET UMEHHO MPAKTHUECKas YacCTh.

Dopmbl opzanuzayuu y4eoHbvIX 3aHAMUIL.

- Oecena;

- JeKuus;

- JabopaTopHO-TIpaKTH4ecKas padbora;

- TEXHUYECKOE COPEBHOBAHUE;

- TBOpYECKas MacTepcKas;

- UHAMBHUAYyaJIbHas 3alllUTa MPOEKTOB;

-~ TBOPYECKUU OTYET.

Memoowt oopazosamenvholl OeamenbHOCmu:

— O00BSICHUTENIbHO-WILTFOCTPATUBHBIN;

— 3BPUCTUYECKUI METOJI;

— METOJl YCTHOTO W3JIOKCHHS, MO3BOJISIIONIMIA B JOCTYMHOH (opMe JOHECTH MO
oOyuaromuxcst CI0KHBIA MaTepUa;

— METOJl IIPOBEPKH, OLICHKH 3HAHWIl M HABBIKOB, IMO3BOJISIOLIMI OLIEHUTh NEpE/laHHbIC
NearoroM MaTepuanbl U, 0 HEOOXOANUMOCTH, BOBPEMSI BHECTH HEOOXOAMMbBIE KOPPEKTUPOBKU
10 YCBOEHHUIO 3HAHUW HA MPAKTUUYECKUX 3aHATHUIX;

— UCCIIEIOBATeNIbCKUI  MeTo oOyueHus, [aromuil 00ydJaromuMcs BO3MOXKHOCTD
IPOSIBUTH Ce0sI, TOKAa3aTh CBOU BO3MOKHOCTH, JOOUTHCS ONPECIICHHBIX PE3YJIbTATOB.

— IpOOJIEMHOTO M3JIOKEHHS MaTepuana, Korja mepea oOydaroluluMcsl CTaBUTCS HeKas
3a/1a4a, MMO3BOJISIIOIIAS PEIINTh ONPEEIIEHHBIM Tal mpolecca 00y4eHNs U MEepeiTH Ha HOBYIO
CTYIEHb O0yUCHUS;

— 3aKpEIJICHUS] U CAMOCTOSITENIbHON pa0OThI [0 YCBOCHHIO 3HAHUI U HAaBBIKOB;

— JTUAJIIOTOBBIN U JUCKYCCUOHHBIN.

Ileoazocuueckue mexnonozuu

B mporiecce oOydyeHust mo mporpamme, UCHONB3YIOTCS pPa3HOOOpa3HbIE MeJaroruyeckue
TEXHOJIOTUH:

— TEXHOJIOTHH Pa3BUBAIOIIETO 00YyUEHHsI, HAllPaBJICHHbIE HA 00IIEee 1ETOCTHOE pPa3BUTHE
JUYHOCTH, HAa OCHOBE  aKTUBHO-AEATEJIBHOIO  CcHocoba oOOydyeHHUs, Y4YUTHIBAIOIINE
3aKOHOMEPHOCTH Pa3BUTHUSA U OCOOCHHOCTH MHIIMBUAYYMA;

— TEXHOJIOTMHM JIMYHOCTHO-OPUEHTHPOBAHHOIO OOY4YEHHs, HAIlPAaBJICHHbIE HA pa3BUTHE
WH/IMBUJYAlbHBIX II03HABATENbHBIX CIIOCOOHOCTEH  KaXaoro peOeHKa, MaKCHUMallbHOE
BBISIBJICHHE, PACKPBITHE U UCIIOJIb30BAHUE €TO OIIbITA;

— TeXHOJOruu U GepeHIMPOBAHHOrO 00y4YeHuUs1, o0eceurBaroIue 00y4eHne Kaxa0ro
00ydJaromierocst Ha ypoBHE €ro BO3MOXKHOCTEH U CITOCOOHOCTEH;

— TEXHOJIOTMM COTPYAHHUYECTBA, PEANMU3YIOLIME NEMOKPATU3M, PAaBEHCTBO, IAPTHEPCTBO
B OTHOLIEHUSX IeIarora M o0yd4arolerocs, COBMECTHO BbIpa0aThIBAIOT ILIEJH, COAEp’KaHUE,
JIAI0T OLIEHKH, HaXO/SICh B COCTOSIHUM COTPYJHUYECTBA, COTBOPUYECTBA.

— OPOEKTHbIE TEXHOJIOTMH — JOCTID)KEHHE LIeNM 4Yepe3 JAeTalbHYl0 pa3palboTKy
pobIeMBbl, KOTOpask JOJDKHA 3aBEPIIUTHCS PeabHbIM, OCSI3aeMbIM MPAKTUYECKUM PE3yIbTaToOM,
0(OpMIICHHBIM TEM WJIM UHBIM 00pa3oM;

— KOMITBIOTEPHBIE TEXHOJIOTHUH, (OPMHPYIOIIKME yMeHHe paboTath ¢ HH(pOpMAaIUei,
HCCIeI0BaTeNIbCKIE YMEHHSI, KOMMYHHUKATUBHBIE CIIOCOOHOCTH.

B npaktuke BBICTYNaOT pa3IuuHble KOMOWHAIIMK ATUX TEXHOJIOTUH, UX 3JIEMEHTOB.

OcCHOGHBIM MEeMOOOM OP2AHU3AUUU YUEOHOUl 0eAmebHOCIU N0 NPOZPAMME AGNACHICA
Memoo Keiicos.

Keiic — onucanue mnpoOJeMHONW CHUTyallud TOHATHOW H OJIM3KOH OO0y4arommumcs,
pelieHre KoTopoit TpedyeT BCEeCTOPOHHETO U3yUYeHHS, MOMCKa JONOTHUTEIbHON HH)OPMAIH 1
MOJIETTUPOBAHUS CUTYaIlMH UM 00BEKTa, C BEIOOpOM Hanbosee MoaXos1Iero.
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Ipeumywecmea memooa xeticos:

- [pakTyeckas HanpaBieHHOCTb. Kelic-MeTos1 MO3BOIISIET IPUMEHHUTD TEOPETUYECKUE 3HAHUS
K PELLECHHIO MPAKTUYECKUX 3a/ad.

- NnrepaktuBnbiii  popmar. Keiic-meron obecrieurnBaer Oonee 3(h(EKTUBHOE YCBOESHHE
Marepuaia 3a CYeT BBICOKOW SMOIMOHAJFHOW BOBJICYCHHOCTH M AKTHBHOTO Y4acTHsI OOy4aeMbIX.
Y4YaCTHUKM NOTPYKAKOTCSA B CUTYALUIO C TOJIOBOM: Y KEHCa €CTh IVIABHBIM I'epoil, Ha MECTO KOTOPOro
CTaBUT ceOsi KOMaH/a W pemiaeT mpobsiaeMy OT ero Jmna. AKIEHT Tpu OoOy4deHHH JelaeTcsi He Ha
OBJIaJICHHE TOTOBBIM 3HAHHEM, a HA €r0 BhIPaOOTKY.

- KoHkpeTHble HaBbIkU. Kelic-MeTO1 MO3BOJISIET COBEPIICHCTBOBATh YHUBEPCAIBHBIE HABBIKK
(soft-komrieTeHI I ), KOTOpPBIE OKa3bIBAKOTCS KPAHE HEOOXOIMMBI B PEaIbHOM Pab0deM IpoIecce.

Y CII0BHO MOKHO BBIZICITUTH CIIETYIOIIME BUAbI KEHCOB!

1. VIn>xeHepHO-NIpaKTUUECKUI

2. lmxeHepHO-COIMaTbHBIHN

3. VmkeHepHO-TeXHIYeCKHI

4. VccrnenoBatenbCckuii (MPAKTHUECKUIN UITH TEOPETUIECKHIN)
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B xozne paboTs! HaJ1 KelicoM 11er1ecoo0pasHo HCTIOIB30BaTh CIIEIYFOIINE METO/IB], TIPHEMBI,
cpezcTBa U (POpMBI OpraHM3aIlINY, BHECCHHBIC B TAOJIHILY:

Ne Dopmbl MeTtoas! ¥ IpHEMBI Bo3moskHbIN DopMbI KOHTPOJIA
OpraHu3aunuu AUAAKTHYECKHI
MaTepuaJ
1 OBpHCTHYECKAs - HBPUCTHUYECKUIL IIpe3eHTaIus, (GpOHTATIBHBIHN U
Oecena uu METO/T; TUTaKaT, KapTOUYKH, WHIMBUAYaJIbHBINA
JEeKIMS - METOJ YCTHOT'O BUJIE0 YCTHBIN OIIPOC
U3JI0KEHUS,
MO3BOJISIIOIIUN B
JOCTYITHOU (hopMme
JIOHECTH 10
0o0ydJaronmxcst
CJIOXKHBIA MaTepHal;
2 Urpa - IPAaKTUYEeCKUN IIpaBUJIa UTPHI, pedaexcuBHbII
METO; KapTOUYKHU C caMOaHaju3,
- UTPOBbIE METO/IbI; | ONUCAHHUEM poJiel KOHTpPOJIb U
WIIH 3aJIaHuH, CaMOOIICHKA
aTpuOyTHKA UTPBI o0yyaromuxcs
3 JlaGopatopHo- -penpOyKTUBHBIN BUJICO, IPE3EHTALINS, | B3aUMOOIICHKA
HpaKkTH4ecKas -4aCTUYHO- IUTaKaThl, KAPTOUKH | OOyUarOIUMUCS
pabota IIOMCKOBBII C OIMCAHUEM XO/1a pabot apyr apyra
paboThI, CXEMBI
cOOpKH U T.11.
4 [Ipoext -HCCJIEJIOBATENIbCKUN | TIPE3EHTAIMA, BU/ICO, | 3aIlIUTa MPOEKTa,
METOJ namsTKa paOOThl HaJ| | y4acTue B HAy4YHOU
-4aCTUYHO- MIPOEKTOM BBICTABKE
MTOMCKOBBIH (B
3aBUCUMOCTH OT
YPOBHS IOJIrOTOBKH
JIeTein)
) UccnenoBanue -HCCIICJIOBATENbCKUN | TIPE3CHTAIHSA, BU/ICO, | KOH(EepeHIUs
METOJ OIMCaHMe X0/

HCCIIEIOBAHUS U T.JI.

Y4eOHO-MeToINYeCKHE CPeICTBA 00y YeHHUsI:
— CHeUUaTU3UPOBaHHAs JIUTEpATypa MO pOOOTOTEXHUKE, ITOI00PKA )KypPHAJIOB;
— Ha0OpBI TEXHUYECKOW JIOKYMEHTAIIMH K TPUMEHIEMOMY 000PY/I0BaHUIO;

— 00pa3ibl MOJIeIIeil U CUCTEM, BBIIOJIHEHHBIC 00YYAIOIINMHUCS U TIE1arorom;
— Jakatel, (OTO U BUIEOMATEPUAIbL;
— y4eOHO-METOMUECKue Toco0us Juisi Tejarora W OOydYaroluxcs,

BKIIOYaronime

TUIAKTUYECKH, HH()OPMAIMOHHBINM, CIPABOYHBIM MaTepuanbl Ha Pa3IUYHBIX HOCUTESIX,
KOMITHIOTEPHOE U BHJIE0 000PYyI0BaHHE.

HpI/IMCHHGMOG Ha 3aHATUIX JHIAKTHYCCKOC H Y‘IC6H0-MCTOI[I/I‘-IGCKO€ obOecrnicucHue

BKJIFOUAeT B ce0s 3JEKTPOHHbIC YIeOHUKH, CIPABOYHbIE MAaTEPUAIIbl U CHCTEMbI UCIIOJIb3YEMBIX
nporpamm, MaTepHet, paboune TeTpaau 00ydaronuxcs.
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4.2. MaTepuajlbHO-TeXHHYECKOe o0ecrevyeHne

Kabuner, ocHallleHHbIM KOMIbIOTEpHOM TexHuKoU, He MeHee | [IK Ha 2 yueHuka.

Koncrpykropst LEGO MINDSTORMS EV3, T10: RobotC

Pexomenyemoe yueOHOe 000pyJOBaHUE, pacCUNTaHHOE Ha rpynmny u3 10 yuamuxcs:

JInaus 1 «OcHOBBI pOOOTOTEXHHKH Kon-so | En. nu3m
bazoBsiit HAOOP M1 U3YYEHUST POOOTOTEXHUKH 5 IIT.
PecypcHblit HabOp /U1 N3y4yeHHs POOOTOTEXHUKH 5 LIT.
JomnosauTtenbabi HA00p LEGO — 964 1(nmHeBMaTHKA). 4 IIT.
JlaTuuk Temneparypbl 5 LIT.
Hndpakpacusiii gatunk +MK mask 5 IIT.
JlaTuuk 11BeTa 5 IIT.
3apsiHOEe YyCTPOUCTBO MOCTOSTHHOTO Toka 10B 5 IIT.
Becsol 1 IT.
Cexynnomep 1 IIT.
N3mepurenbHas pyseTka 1 IIT.
Isernnie kyouku Sem*5em ( I IR [ 4 I0T.
Pamku 1 kyObI 17151 3amMepa poObOTOB IIT.
MeGenbpHbIe MUTHI 711 COOPKH JTAOUPUHTA LIIT.
[BeTHas n3zoneHTa (4€pH., KpacH., 3€Jl., CHH., KEJNT., Oel.). 6 IIT.
I'oToBBIC MOJIS 1J1 3aJJaHU K COPEBHOBAHUM. IIT.
Cron nnst 3amycka po6oToB IIT.
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5. MOHUTOPHUHI' OBPA3OBATEJIBHBIX PE3YJIBTATOB

Cucrema oTC/IeKUBAHNUS, KOHTPOJISI U OLIEHKH Pe3y/bTAaTOB Mpoiuecca 00y4eHus 1o
JAHHOU MpOrpaMMe UMEET TPH OCHOBHBIX JIEMEHTA:

- OnpeneneHne HAYaIbHOTO YPOBHSI 3HAHUM, YMEHHI U HABBIKOB 00YYarOIHXCS.

- Texymuii KOHTPOJIb B T€YEHHE Y4eOHOT0 roja.

- ITOroBelii KOHTPOJIb.

BxoaHoii KOHTPOJIb OCYIIECTBIIACTCS B Hauajae 0OydeHHsI, UMEET CBOCH IICJIbIO BBISIBUTD
WCXOJHBIA YPOBEHD IMOATOTOBKH 00YyYarOIINXCS.

BxomHOI KOHTPOJIb OCYIIECTBISETCS B X0JI€ TIEPBIX 3aHIATHI C TMTOMOIIBIO HAOIIOICHHMS
nejarora 3a paboToi 00y4JaronIuXcs.

Tekymuii KOHTPOJIb TPOBOJUTCS B T€UCHHE ydeOHOTO Toja. Llenb Tekymero KOHTpoIst
— OMpPEAENUTh CTETICHh U CKOPOCTh YCBOCHUS KXKIBIM PeOSHKOM MaTepraia U CKOPPEKTUPOBATh
porpaMmy o0y4deHusi, eciid 3To Tpedyercs. Kpurepuii TekyIero KOHTpoJsi — CTENEeHb YCBOCHUS
OOydaroIUMUCS CONEPKAHUS KOHKPETHOTO 3aHATHsA. Ha KakIoM 3aHATHU MperojaBaTelib
Ha0I0aeT U GPUKCUPYET:

- IeTeH, JIETKO CIPABUBIIMUXCSA C COJICPKAHUEM 3aHATHUS;

- IeTel, OTCTAIOMIMX B TEMIIE WJIH BHIMOJIHSIONIUX 3a/IaHUS C OUIMOKaMH, HEJJ0YETaMU;

- IeTel, COBCEM HE CIIPaBUBIIUXCS C COJIEP>KAHUEM 3aHATHSL.

HToroBblii KOHTPOJL TPOBOAWTCS B KOHIIE yueOHOro roza. Bo BpeMss HTOroBoro
KOHTPOJIS ompenersieTcss GaKTUIeCKoe COCTOSHUE YPOBHS 3HAHUM, YMEHUH, HABBIKOB peOCHKa,
CTeNeHb OCBOCHHsI MaTepualia M0 KaKIOMY H3YYeHHOMY pa3lely M Bceill mporpamme
00bEIMHEHHUS.

®opMbl NOABEACHUSA UTOTOB 00y4YeHMSI:

- UWHAWBHUAYaJIbHAS YCTHAS/TIUCbMEHHAsS ITPOBEPKA;

- (ponTaneHLIA onpoc, Oecena;

— KOHTPOJIbHBIE YIPAKHEHUS U TECTOBBIC 3a]JaHNUS;

- 3aluTa MHIWBUIYATBHOTO WM TPYIIIOBOTO MPOEKTA;

- BBICTaBKa padoT;

—  MEXTPYIIOBbIE COPEBHOBAHUS;

- B3aUMOOIICHKA 00y4alomuMHUcs padoT IApyT Apyra.

Opnna 13 GpopM TeKyLIero ¥ HTOroBOro KOHTPOJIsl - COPEBHOBAHMUS.

Ouenka pe3yJbTaToB.
Ilo wrtoram coctaBnsieTcs TabIUIA OTCICKMBAHHUS OOpa30BATEIbHBIX PE3YIbTATOB, B
KOTOPOil 0Oyuaroyecs no Kaxj10i TeMe BBIXOJAT Ha CIIEAYIOIINE YPOBHHU IIKAJIbl OLIEHKHU:
1. Beblcokwuil pe3ynbTar — [0JIHOE OCBOEHUE COECPIKAHUS;
2. Cpennuii — 6a30BbIi YPOBEHB;
3. Hwuskwii — ocBoeHne MaTeprana Ha MUHUMAJIBHO JOIYCTHMOM YPOBHE.

Tabanna MOHMTOPHHTAa 00pa3oBaTe/IbHBIX Pe3yJIbTATOB:

YpoBeHb pa3BUTHSI YMEHMI M1 HABBIKOB
VYpoBeHb BrageHus YpoBeHb HABHIKOB
DL TEPMHHOJIOTUEN U YpoBeHb HaBBIKOB CO3JIaHUS
Ne ) TEOPETUUECKUMHU cbopku pobora 1o MIPOCTENIINX
O6yuatomierocs
3HAHUSAMH 10 HMHCTPYKLHUU. MpOrpaMm
paszzenaM mporpaMMbl (anropuT™MOB).
Cenr. | Jlex. | Maii. | Cenrt. | Jlex. | Maii. | Cent. | Jlex. | Maii.
1
2
@opMBI  OTCJEKMBAHUSI W KOHTPOJSI Pa3BUBAKIIUX W BOCHHUTATEIbHBIX
pe3yJIbTaToB:

- OIEHKa YCTOWYMBOCTH HHTEpeca OOydJarImuXcs K 3aHITHIM

Ha6J'IIO,Z[eHI/I$I negarora 1 CaMOOLCHKH o6yqa101u1/1xc51;

C TIIOMOIIBIO
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OIICHKa YCTOWYMBOCTH WHTEpeca OOYJAIOIMIMXCS K YyYaCTHIO B MEPOTPHUSATHSX,
HANpPaBIEHHBIX HAa ()OPMUPOBAHHME U PA3BUTHE OOIIEKYIBTYPHBIX KOMIIETEHIUI C
MTOMOIIBbIO HAOJIFOACHUS TIearora U CaMoOIICHKH 00y4aromnuXCs;

CTaTUCTUYECKUN y4ET COXPAHHOCTH KOHTHHI€HTAa O0yJarOIINXCS;

CPaBHUTEIBHBIA aHAJU3 YCICIIHOCTH BBITOJIHCHUS 3aJaHUH OOYYAIOIIUMHUCS Ha
HAYaJILHOM U MOCIIEYIOIUX dTanax OCBOCHUS MTPOTPAMMBEI;

aHaJIM3 TBOPYECKUX U MPOEKTHBIX pabOT 00yUJarOIINUXCS;

co3ganne 0aHKa MHIUBHUYaTbHBIX JOCTHKEHUN BOCIIUTAHHUKOB;

OIICHKA CTEIICHW YYaCTHS W aKTHBHOCTH OOYyYaromerocss B KOMaH/JHBIX TPOCKTaX,
COPEBHOBATEJIBHONW U KOHKYPCHOM ESTEIBHOCTH;

OIlCHKAa JIMHAMHUKM TIOKa3aTeJied pa3BUTHS  IMO3HABATENBHBIX  CIIOCOOHOCTEH
oOydaromuxcst  (BHUMaHUS, TaMATH, HW300pETATEIbHOCTH, JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIUICHUSI W T.J.) C TIOMOIIBIO HAOJIOJEHUS Iearora H
CaMOOIIEHKH 00yJaroIuXCs;

HaOMroIeHNe U GUKCUPOBAHUE U3MEHEHUH B TUYHOCTH Y TTOBEJCHUN 00YJArOIITUXCS C
MOMEHTA MOCTYIUICHUS B 00bEIUHEHHE U TI0O MEPE UX YYaCTHS B IEATEIHHOCTH;
WHIUBUTyaJIbHBIC U KOJUICKTUBHBIE O€CE/IbI C 00 yJarOIIMHUCS.



~
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6. CIMCOK UTH®OPMAIINOHHBIX NCTOYHUKOB
6.1. HopmaTuBHO-IpaBOBbIE JOKYMEHTBI

. ®enepanbrblii 3aKk0H «O0 ob6pa3zoBanuu B Poccuiickoit deneparum» Ne 273-03 ot 29.12.12

roga. — [Dnektponusiii pecypc]. — Pexum goctyma:  base.garant.ru/70291362/
(mHbOpMaIIMOHHO-TIPaBOBO mopTan «I[ apaHTy).

. [Ipuxa3z MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @eneparun ot 09 HosiOps 2018 T.

Ne 196 «O06 yTBepkIeHUU TOPsAKA OpPraHHW3AIlMM W OCYIICCTBICHUS OOpa30BaTEIBHON
JESATENBHOCTH MO JOIMOJHUTENBHBIM 00IIe00pa3oBaTeIbHbIM MpOrpaMMam» [ DNeKTPOHHBIN
pecypc]. - Pexum gmoctyma: https://www.garant.ru/products/ipo/prime/doc/72016730/
(mHbOpMaITMOHHO-TIPaBOBOM MopTan «["apaHT»).

. Konnenmust  pa3Butusi JTOMOJHUTENBLHOTO 0Opa3oBaHUsl JIeTell, YTB. pacHopsKEHUEM

[IpaButensctBa P® ot 4.09.2014 roma Ne 1726-p. [DnexkTtpoHHbIl pecypc|] — Pexum
noctymna: http://mMmuHoOpHayku.pd/nokymenTol/ajax/4429 (odpuumansuelii calt MuHuCTEpCTBa
oOpa3oBaHus U HayKu P@).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-3IHAEMHOJIOTHYECKHE TpeOOBaHUsI K YCTPOWCTBY,

CONEp)KaHHI0O M  OpraHu3alud pexkumMa paboThl  00pa3oBaTENIbHBIX  OpraHU3alUi
JOTIOTHATEIFHOTO 0o0pa3oBaHus jaerel", yTB. [NIaBHBIM TOCYIapCTBEHHBIM CaHUTAPHBIM
BpauoM P® or 04.07.2014 N 41. — [DnektpoHHslii pecypc]. — Pexum goctyna:
https://www.consultant.ru/document/cons doc LAW 168723/ (ounmanpHBIH cait
CIIpaBOYHOM MPaBoBOil cucTeMbl «KoHcymbTaHTILTIOCY).

. l'ocymapctBennass mporpamma P® «PaszButne oOpazoBanmss Ha 2013-2020 romsl,

yTBEpkKACHHOM mnoctaHoBieHneM [IpaButensctBa P® Ne 295 or 15.04.2014 r. -
[Dnektponnsiii  pecypc]. — Pexumm goctyma:  https://base.garant.ru/70643472/#friends
(nH(OpMaIOHHO-TIpaBOBOM mopTan «I apanT»).

. Ctparerusi uHHOBaUMOHHOTO pa3Butusa Poccuiickoit @enepanuu Ha nepuoxa no 2020 roxa,

YTBEPKJICHHBIM PACTIOPSHKEHUEM HpaBI/ITeJ'ILCTBa P® No 2227-p ot 08.12.2011 roma. —
[DnexkTponHbIit pecypc]. Pexum JOCTYyIIa:
https://www.garant.ru/products/ipo/prime/ doc/70006 124/ (nH(pOPMAIIOHHO -TIPABOBOI
noptain «l"apanT»).

. @enepanbHas 1eneBas nporpamma pasButus oOpasoBanus Ha 2016-2020 romusl,

yrBep)kaeHHOW [loctanoBnennem IlpaButensctBa PO Ne 497 or 23.05.2015 roma. —
[Dnektponnblii  pecypc]. —  Pexxum  goctyma:  https://base.garant.ru/71044750/
(mHbOpMaIMOHHO-TIPaBOBOM mopTan «I[ apaHTy).

6.2. UndopmannoHHbie HCTOYHUKH ISl 1€Ar0roB

Anroputmuzanus u nporpammupoBanue [Texcr] / W.H. ®dammna, W.C. T'ymun, T.C.
boromonosa u ap. — M.: Kynuu-Ilpecc, 2007. — 276 c.

benuosckas, JI.I'. Mcnonb3oBanne LEGO-po60TOB B MHKEHEPHBIX MPOEKTaX IIKOJIHLHUKOB.
Ortpacnesoit moaxoxn [Texcr] / JI. I'. benmosckas, H.A. bemmosckmit. — M.: JIMK Ilpecc,
2016.

benmnosckass, JIL.I.  PoOorm3upoBanHble  JlabopatopHele  paboTel 1O  (usmke.
[IponeneBtrueckuii kypc ¢usuku (+ DVD-ROM) [Tekcr] / JI. T'. benuosckas, H.A.
benmnosckuii. — M.: JIMK Ilpecc, 2016.

brikoB, B.I'. BBeneHne B KOMIBIOTEPHOE MOJICITUPOBAHHUE YIPABISIEMBIX MEXaHUYECKUX
cucteM. Ot mastHuka K poooty [Tekcr] / B.I'. beiko. — CI16: Hayka, 2011. — 85 c.

Brnacosa, O.C. OO6pazoBarenbHas pPOOOTOTEXHMKA B Y4eOHOW JEATENBHOCTH YyYallluxcs
HavanbHOMU 1konsl [Teker] / O.C. Bnacosa. — Uensiounck, 2014.

Jlyaun, P.M. IlporpammupoBanue BcTpoeHHbIX cucteM. OT Mmoaenu k podoty [Teker] / P.M.
Jlyuun. — CII6: Hayka, 2011. — 183 c.

MeTtoaudeckoe pykoBoacTBO «PoboroTexnuka Ha ocHoBe TETRIX».

Mupomuna, T. @. OOpa3oBatenbHas poOOTOTEXHUKA Ha ypoKax MHPOPMATHKU U (U3HKE B
cpenHel mkone: yaeoHo-metoauueckoe nmocodue [Tekcr] / — T.®D. MupommHa. — YensOuHCK:
Barmam, 2011.


http://base.garant.ru/70291362/

10.

11.

12.

13.

14.
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Hukymun, C.K. CopnepkaHne Hay4yHO-TEXHMUYECKOIO TBOPYECTBA YYAIIUXCS M METOMAbI
obOyuenus [Tekct] / C.K. Hukynun, I'.A. Ilonrasen, T.I'. Tloarasen. — M.: MAU, 2004.
[leppunweBa, JI. II. OOpa3zoBarenbHass pOOOTOTEXHHMKA BO BHEYPOYHOM y4eOHOMU
NesATENbHOCTH: YueOHo-MeToanueckoe nocodue [Texct] / — JI. I1. IlepdunwveBa. — UensaOuHck:
Barman, 2011.

[letun, B. IlpoexTsl ¢ ucnonb3zoBanuem koHtpoiuiepa Arduino [Tekcr] / — CII6: BXB-
[leTepOypr, 2015.

[lontaBen, I'.A. CucremHbli NOAXOA K HAYYHO-TEXHMUYECKOMY TBOPYECTBY YYalllUXCS
(mpobnembl opranuzanmu u ynpasienus) [Texct] / I'.A. IlonraBeu, C.K. Hukynun, I'.W.
Jlosenkuii, T.I'. I[Tonrasew. —M.: Mzgarenscteo MAM. 2003.

Commep, VY. IlporpammupoBanre MUKpOKOHTpoJuIepHbIX TiaT Arduino/Freeduino [Texcr] /
VY. Commep. — CII6: BXB-Iletepoypr, 2012.

Ounmunmos, C. Ypoku podotorexuuku. Korncrpyknus. JIsmkenne. Ynpasnenue [Tekct] / C.
Oununmnos. — M.: JIaboparopus 3nanui, 2017.

6.3. UudopmanuoHHbIe HCTOYHUKH JJI51 00yYAKOIIMXCH

. betikran, JIx. Koncrpyupyem po6orom Ha Arduino. Ilepsoie maru [Teker] / Jx. bexran. —

M: Jlabopatopus 3nanuii, 2016.

. bennosckas, JI. I'. V3naiite, kak nporpammupoBats Ha LabVIEW|[Texkcrt] / JI. I'. bennosckas

— M.: IMK IlIpecc, 2014.

. baym, JI. Uzyyaem Arduino. MHcTpymMeHTHI U MeToA TexHU4Yeckoro Bommedcersa [Teker] / /.

Bbrym. — CI16: BXB-IletepOypr, 2016.

. Monk, C. Ilporpammupyem Arduino. OcHoBbl paboThl co cketyamu [Tekct] / C. MoHK. —

CII6: Iutep, 2016.

. Ilpenxo, M. 123 Dxcnepumenta no podororexuuke [Texct] / M. Ilpenko. — M.: HT Ilpecc,
2007.
. @ununmos, C. Ypoku pobororexHuku. Konctpykuus. JIpuxenue. Ynpasnenue [Teker] / C.

Oununmos. — M.: Jlabopatopus 3Hanui, 2017.

. @wmmmmos, C.A. Pobororexnuka st nereit u poxureneit [Texer] / C. @umunmos. — CII6.:

Hayxka, 2013. -319 c.



