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MOSCHUTEJIBHASA 3AIINCKA

JlomomHUTENBHAS 001Ie00pa3oBaTeabHas (00Iepa3BUBaroIIas) MporpaMma
no pobororexnuke u mnporpammupoBannio «POBOTEXHHUKA» Bxitouaer B
ceOs U3ydeHHWE psAga HalpaBlIeHUH B  OOJIACTH  KOHCTPYUPOBAaHUSA H
MOJICIIUPOBAHUS, IPOrPAMMUPOBAHUS U PEIICHUS PA3IMUHBIX TEXHUYECKUX 3aj1ay.

[Iporpamma «Po6OTOTEXHHKA» HMeeT TeXHUYEeCKYH HANPABJIEHHOCTbD.
[Iporpamma paccumTaHa Ha 2 Tojga OOy4YeHUS M JaeT O0BEM TEXHUYCCKUX U
€CTECTBEHHO-HAYYHBIX KOMIIETEHIIUHA, KOTOPHIMH BIIOJHE MOXET OBJAJCTh
COBPEMCHHBIM IMKOJHHUK, OPHCHTHPOBAHHBIM Ha HAYYHO-TEXHHYECKOC /WU
TEXHOJIOTUYECKOE  HalpaBJeHWE  JajdbHedmero obpa3oBaHus U cdepy
npodeccuoHanbHON esTeNbHOCTU. [Iporpamma oOpueHTHpOBaHA, B MEPBYIO
ouepenpr Ha PpeOsAT, JKENMAIoNIMX OCHOBAaTEIbHO HW3YYHUTH chepy NpUMEHEHHS
pOOOTH3UPOBAHHBIX TEXHOJOTMH U TMOJYyYUTh MPAKTUUYECKUE HABBIKM B
KOHCTPYUPOBAHUHU U MIPOTPAMMHUPOBAHUHN POOOTOTEXHUYECKUX YCTPOUCTB Ha Oaze
koHcTpykTOopoB LEGO 1 Arduino.

JlanHast mporpaMMa peanu3yercsl B paMkax ¢efepalbHOTO MpoeKTa «Y crex
KaXXI0ro pedeHka» B paMKax HaIMOHAIBHOTO TpoekTa «OO0pa3oBaHHE» B YacTh
CO37[aHHsI HOBBIX MECT JIOTIOJIHUTEIHLHOTO 00pa3oBaHus JeTeil B 00pa3oBaTeIbHbIX
opranmuzanusix Hmwkeropoackoit o6iactu.

AKTYaJLHOCTH NPOrpaMMbl 00YCJIOBIIEHA T€M, YTO B HACTOSIIINHA MOMEHT
B Poccum pa3BuBaOTCS HAHO-TEXHOJOTHH, OJJICKTPOHWKA, MEXaHWKAa U
IporpaMMUpOBaHHE T.€. CO3peBaeT OjarojaTHas ToYyBa JUIS  Pa3BUTHSA
KOMIIBIOTEPHBIX TEXHOJOTUH U pOOOTOTEXHUKH. POOOTOTEXHIUECKHE yCTPOMCTBA
WHTEHCHUBHO TPOHUKAIOT MPAKTUYECKU BO Bce ChEphbl NEATeTLHOCTH YEIOBEKA.
DTO HOBBIA »dTam B pa3BuTuu obOmectBa. Od4eBUHO, UYTO OH TpelyeT
CBOEBPEMEHHOTO 00pa3oBaHMs, 00ECIeUnBaOMEero 0a3y s €CTECTBEHHOTO U
OCMBICJIEHHOTO HCIIOJIb30BAHUSI COOTBETCTBYIOIINX YCTPOWCTB W TEXHOJIOTHUH,
npodeccuoHanbHON OpHEHTallUU u oOecrieueHus HENPEPHIBHOTO
oOpazoBarensHOro mnpouecca. dakTuueckn mnporpamMma MpU3BaHAa PEIIUTH JBE

B3aNMMOCBS3aHHBIC 3aJa4l: HpO(I)GCCI/IOHaJIBHaSI OpHUCHTalUA pC6}IT B TCXHUYCCKH



CIIOXHON cdepe poOOTOTeXHWKHM U (OPMHUPOBAHUE AaJEKBATHOTO Croco0a
MBIIIICHHS.

IMenarornyeckasi 1mejiecoo0pPa3HoOCTh 3aKII0YACTCS HE TOJBKO B Pa3BUTHU
TEXHHYECKUX CIIOCOOHOCTEH W BO3MOXHOCTEH CpeJICTBAMH KOHCTPYKTHBHO-
TEXHOJOTHYECKOTO  MOAXO0Ja, TapMOHHW3alldd  OTHOIICHWA  peOeHKa u
OKpY)XKalIlero Mupa, HO W B Pa3BUTUH CO3WAATEIBHBIX CIIOCOOHOCTEH,
YCTOHYMBOTO  IPOTHBOCTOSIHHMSI ~ JIFOOBIM ~ HETaTHBHBIM  COIMAJIBHBIM |
COIIMOTEXHUICCKUM ITPOSIBIICHUSIM.

OTauvuTeTbHbIE 0CO0EHHOCTH JaHHOI MPOrpaMMBbl COCTOST B TOM, YTO B
e€ OCHOBE JICKHUT HJesl HCIOJIb30BaHUS B OOYUYEHHH COOCTBEHHOW aKTUBHOCTH
yuanuxcs. KoHnenmuys JaHHON MporpaMMbl - TEOPHUST pa3BUBAIOIIETO OOYICHHS B
KaHBE KPUTHYECKOTO MBINUICHUS. B OCHOBE CO3HATEJIBHOIO akKTa YYCHHUS B
CHCTEME pa3BHBAIONICTO OOYYCHHS JIGKHUT CIOCOOHOCTh K MPOAYKTHBHOMY
TBOPUYECKOMY BOOOpaXCHHIO M MBINUICHHI0. bojee Toro, 6e3 BBHICOKOTO YPOBHS
pa3BUTHE ATHX TIPOIECCOB BOOOIIEC HEBO3MOKHO HH YCIICIIHOE OOy4YeHWe, HU
camooOy4eHrne. VIMEHHO OHU ONPEICISIOT Pa3BUTHE TBOPYECKOIO ITOTCHIIMAJIA
YelioBeKa. [ 0TOBHOCTh K TBOPYECTBY (POPMHUPYETCS HA OCHOBE TaKHUX KauyeCTB Kak
BHUMaHHE W HAOJNIOMATENbHOCTh, BOOOpakeHHe U (¢daHTa3us, CMEIOCTh U
HAXOJAYMBOCTh, YMEHUE OPHUCHTHPOBATHCS B OKPYKAIOIMIEM MHUPE, MPOU3BOJIbHAS
namMsATh ® JAp. Vcmoib30BaHWE MPOrpaMMbl  MO3BOJISCT  CTUMYJIHMPOBATH
CIIOCOOHOCTh JIeTell K 0Opa3sHOMYy W CBOOOJHOMY BOCHIPUATHIO OKPYKAIOIIETO
mupa (o€, TPHUPOJbI, KYJIBTYPHBIX IIEHHOCTEH), €ro aHajau3dy u
KOHCTPYKTHBHOMY CHHTE3Y.

Heap mporpamMmepl: (GOPMHUPOBAaHHE TBOPYECKUX M HAYyYHO-TEXHUYCCKHX
KOMIICTCHIIMA OOYYarolMXCsd B HEPa3pbIBHOM EIWHCTBE C BOCIHTAHUEM
KOMMYHHKATHBHBIX KAa4eCTB W IICJICHAIPABICHHOCTH JIMYHOCTH Yepe3 CHUCTEMY
MIPAKTUKO-OPHUCHTUPOBAHHBIX ~ TPYNIOBBIX  3aHATHH M CAMOCTOSITEIBLHOU
JESATEIIBHOCTH OOYYalIIUXCsl IO CO3JaHUI0 POOOTOTEXHHUYECKUX YCTPOMCTB,

pemaromux 1ImOoCTaBJICHHBIC 3a1d4H.



3agaum nporpamMmsl
Oo0yuaromue:

e OOyuuth NepBOHAYAIbHBIM 3HAHUSM 0 KOHCTPYKIIUHU
POOOTOTEXHUYECKUX YCTPOMCTB;

® [I0O3HAKOMHUTH YyYaIIUXCS C TMPUHIUNAMHA €W METOJaMU pa3pabOTKH,
KOHCTPYUPOBAHUSI M MPOrPAMMHUPOBAHUS YIIPABISEMBIX JJIEKTPOHHBIX YCTPOUCTB
Ha 0a3e BerumcIuTeNbHOM miathopmbl LEGO u Arduino.

® pa3BUTh HABBIKKM NPOTPAMMHUPOBAHHMS B  COBPEMCHHOW  cpeie
IPOrpaMMUPOBAHUS YTIyOUTh 3HAHUSI, TOBBICUTH MOTUBAIIUIO K OOYYEHUIO IMMyTEeM
MPAKTUYECKOTO HHTETPUPOBAHHOTO TPUMEHEHWs 3HAHUM, TIOJYyYEHHBIX B
pa3IMUHbIX 00pa30BaTEeIbHBIX 00IACTAX (MaTeMaTuka, pusuka, UHGOpMaTHKA),

® Da3BUTH HUHTEpEC K HAyYHO-TEXHUYECKOMY, WHXEHEPHO-
KOHCTPYKTOPCKOMY TBOPYECTBY, chopMHUpOBaThH oOlIeHayYHbIE u
TEXHOJIOTHYECKNE HABBIKH  KOHCTPYMPOBAHUS W TPOCKTUPOBAHUS, PA3BHUThH
TBOPUYECKUE CIIOCOOHOCTH YYAIIUXCH.

e OOyuuTh mpaBwiIaM 0€30MaCHON PabOTHI.

PasBuBarompue:

e CdopmupoBaTh U Pa3BUTh KPEATUBHOCTH, THOKOCTh U CAMOCTOATEILHOCTh
MBIIJICHWST HAa OCHOBE WIPOBBIX O0pa30oBaTEIbHBIX M  BOCIUTATEIBHBIX
TEXHOJIOTHI;

o CdopmupoBaTh U Pa3BUTh HABBIKK MPOESKTUPOBAHUS U KOHCTPYUPOBAHUS;

e (Co3maTh ONTUMAIBLHOE MOTHBAIIMOHHOE TPOCTPAHCTBO [JISi JIETCKOTO
TBOPYECTBA.

BocnuraresbHble:

e Pa3BuUTh KOMMYHUKATHBHBIC HABBIKY;

o CdopmupoBaTh HaBBIKH KOJJIEKTUBHOU PaOOTHI;

¢ Bocnurarh TOIEpaHTHOE MBIIIIJICHHUE.

AnpecaTt nporpamMmmabl

BospacTt gerelt, yuacTByronmx B peanusauuu nporpammsl 8 -17 net. Jletu 8-

13 aer - 3TO Hayao MNEPEXOJHOr0 BO3pacTa, MO3TOMY B 3TOT MIECPUOI HYKHO OBITH



C peOEHKOM MaKCHUMAalbHO BHUMATENIbHBIM, OCTOPOXHBIM U TOJIEPAHTHBIM. DTO
y>K€ HE MaJjbllli, HO €lle HE cTaplihe AeTH. Takol BO3pacT OOBEAUHSET YacTh
XapaKkTepoB, NPUCYIIHUE CTAPUIMM JETSAM (MHTEIUIEKTyaJlbHOE Pa3BUTUE, HOPMBI
MOPAJIY, IPOTUBOPEYUBOCTD M T.M.) U MIAAMINUM (HENOCPEACTBEHHOCTh, HEYMEHUE
KOHIIEHTpUPOBAaTh BHMMAaHME M T.N.). JleTW Takoro Bo3pacTa BCErjga I'OTOBBI
IOMOYb, TaK KaK y HUX pa3BUTO XKejlaHue aujepcra. llostomy HeoOxoaumo
pa3paboTaTh cHCTeMy MOTHUBAaIMM W mooupenuid. [lpu HapymieHun mnpaBmI
NOBEJCHUS, KaK MPABUIIO, HIYT HA 3TOT LIAr OCO3HAHHO, 3HAsl, YTO MOXHO, & YTO
HeT. YacTo J1eTH 3aXOTAT HNOJEIUTHCS CBOMMHU CEKpETaMU, JOBEPUTh KaKylO-Tu00
uH(pOpMaIMIO, MONPOCUTh MOMOIIU. BpIcaymaTe peOeHka, AaThb COBET OYEHb
Ba)KHO. Ba)XHO BBIAEINTH IMAEPA B KOJJIEKTUBE, CINIOTUTH HX.

Jletn ctpeMsTcs MOApa)kaTh CTAapIIMM M MPUMEP MEAarora O4YeHb BaXKEH.
JleTH aKTUBHO MHPOSBISIIOT CaMOCTOSITENBHOCTh, CTaparOTCA CTaTh KaK MOXHO
Oonee He3aBUCUMBIMU. Bee 3Tu kauecTBa neAaror JOJKEH pasyMHO HCIOIb30BaTh
B paboTe ¢ aetbMu. Opranuzanus padoTsl kak ¢ npoaykramu LEGO Education Tak
U ¢ Arduino OasupyeTcss Ha TPHUHIMIIEC MPAKTHYECKOTO OOYYCHHs. ¥Ydalruecs
CHavyajla OOJYMBIBAIOT, a 3aTe€M CO3Jal0T pa3iauuHble Moaenu. llpu s3Tom
aKTUBU3AllMs YCBOEHHUS YYEOHOro marepualia JOCTHraercsi Ojaroaapsi TOMy, 4ToO
MO3I U PYKH «pabotaroT BMecTe». [Ipu cOopke mojenel, ydamuecs HE TOJIBKO
BBICTYIIAIOT B KAayeCTBE IOHBIX HCCIIENOBATENE M HHKEHEpoB. OHM emé u
BOBJICUEHBI B UTPOBYIO JESATENbHOCTD. Mrpast ¢ poOOTOM, MIKOJIBLHUKHU C JETKOCTHIO
YCBAaMBAIOT 3HAHUS W3 €CTECTBEHHBIX HAYK, TEXHOJOTWH, MAaTEMaTUKHU, HE 0O0sCh
COBEpILIATh OIMOKM U UCHPABIATH UX. Beap poOOT He MoxkeT o0uaeTh peOEHKa,
clellaTb €My 3aME4YaHHE WJIM BBICTABUTH OLEHKY, HO IPU 3TOM OH IOCTOSHHO
o0y IaeT UX MBICIIUTh U PEIIaTh BO3HUKAIOIIHNE MPOOIEMBI.

HMern 14-17 jer, ydacTBYWOIIME B peaM3alMd MPOrpaMMbl, 3TO YXKe
noApocTku. Ha cMeHy KOHKpPETHOMY HPUXOIUT JIOTHYECKOE MBIIUIEHHE. JTO
IpOSIBIISIETCS B KPUTHULM3ME U TpeOoBaHMM Joka3aTenbcTB. IlompocTok Temnepn
TATOTUTCS KOHKPETHBIM, €ro HAaYMHAIOT MHTEpecoBaTh (UIOCO(PCKUE BOMPOCHI

(mpobyieMbl MPOUCXOXKIAEHUST MUpa, dYeloBeka). [Ipoucxomaut OTKpbITHE MUpa



MICUXUYECKOTO, BHUMAaHUE TOJIPOCTKA BIEPBBIC OOparmaeTrcs Ha Apyrux jmil. J{ms
MOJIPOCTKOB XapaKTEPHO HOBOE OTHOIIECHHE K ydeHHUIo. IloapocTok crpemutcs k
caM000pa30BaHUI0, MIPUYEM YACTO CTAHOBUTCS PaBHOAYIIHBIM K oleHke. [lopoi
HAOJIOMACTCSl PACXOXKIACHUE MEXKIYy HWHTEIUICKTYallbHBIMH BO3MOXXHOCTSAMH U
ycnexamMu B yuyeOe: BO3MOXXHOCTHM BBICOKHME, a ycmexu Huskue. Paboras co
CTapIlIEKJIACCHUKaMU, MPOSBUBLIIUMU HMHTEpPEC K POOOTOTEXHUKE HE3aJ0Jr0 [0
OKOHYAHHUS MIKOJIBI, TPUXOIUTCS 0COOEHHO OEPEKHO U TIIATEITHLHO OTHOCHUTCS K UX
BPEMEHU: CO3/1aBaTh WHIUBUIYyaAJIbHbIC 3aJaHUs, OOJbIIE BHUMAHUSA YIEIATH
camocToATeNnbHON pabote. Ilpu paboTre HCHONAB3YIOTCS Ppa3IMYHbIE TIPUEMBI
TPYIIOBOM ACATEILHOCTH B Pa3HOYPOBHEBBIX TPYyIIAX JJjIsi 00YyUYEHHUs dJIeMEHTaM
KOOTIEpallii, BHECEHHS B  COOCTBEHHYIO  JCSATEIBHOCTh  CaMOOIICHKH,
B3aMMOOIICHKH, YMEHHE paboTaTh C TEXHUYECKOW JUTEpaTypod U BBIJCIATH
TJIABHOE.
O0beM NporpaMMsbl M pesKUM 3aHATHIA

[Iporpamma  paccuntana Ha  ABa  roga  oOyudeHuda.  OOmias
MPOJIOJDKUTEILHOCTh OOy4eHHsT cocTaBisieT 288 uyaca, KOJMYECTBO 4YacOB B
Ka)XI0M yueOHOM rofy — 144. YaeOubix Henens — 36.

JIist  ycrienmrHo peanu3aiMi MpoTrpaMMBbl  IEJ€CO00pa3HO  00bEIMHEHHE
neTeit B yueOHbIe TPYIIbI YUCICHHOCTHIO OT 8 710 15 yenoBek. B yuebnyto rpynmy
MIPUHUMAIOTCS BCE XKearolue, 06e3 creruaibHoro 0Toopa.

[Ipu OIIpELICIICHUN pexuma 3aHATUHI YUYTEHBI CaHUTAPHO-
SMUJEMUOJIOTUUECKHE  TpeOOBaHUS K  YUPEKICHHUSAM  JIOMOJTHUTEIHLHOTO
oOpa3zoBanus nered. 3aHatus Ha 1 U 2 roay oOyuyeHus MpoBOIATCA 2 pas3a B
HeJeno 1o 2 4vaca, ¢ nepepbiBoM 10-15 mun (ansa rpynm gereit ot 8 qo 10 mer
MPOJIOIKUTEILHOCTh YueOHOTO 4Yaca paBHa 30 muH, s gereid crapmie 10 ner
paBHa 45 mMuH (B coorBeTcTBHM ¢ «IlocTaHoBieHnue ['1aBHOrO TOCyAapCTBEHHOTO
caautapHoro Bpada P® ot 4 uronst 2014 roga Ned41 r. Mocksa "O6 yTBepkIeHUN
CanlluH 2.4.43172-14 "CaHUTapHO-3MUACMHUOJIOTMUCKHE  TpeOOBaHUSA K

YCTPOMCTBY CONEPKAHMIO W OPTraHU3alud pPeXuMa paboThl 00pa30BaTEIBHBIX



OpraHu3aluil JOMOJHUTEIBHOTO o00pa3oBaHus nereil». CTpyKTypa KaxKI0To
3aHATHS 3aBHCUT OT KOHKPETHOM TEMBI U pPEIIaeMbIX B HEW 3a1ad.

DopMbI 1 METOAbI OPraHU3ALMU 00PA30BATEIBLHOIO MpoIecca

MeTtoauka mpeaycMaTpuBaeT MPOBEACHUE 3aHATUN B pasNUYHBIX (hopmax:
TPYNIIOBOM, MAPHOM, UHAVUBUYAJIbHOM.

IIporpamma mepBoro roga oO0y4YeHHMsl NPEAYCMATPUBAET B OCHOBHOM
2pynnosvle U napuvie 3auamus, UEIb KOTOPBIX IOMOYb PEOEHKY YBEPEHHO
YyBCTBOBaTh c€0sl B pa3NuYHBIX BUAAX AesATeNbHOCTU. lIpenmonaraercs, 4ro B
TEYEHUEe JIByX JIeT o0yueHus y Jereil (opmupyercs IOCTaTOUYHBIA YpPOBEHb
YMEHUHN U HaBBIKOB UTPOBOIO KOHCTpyupoBaHus. Ha atoM (oHe yxe Bblaenstorcs
0ojiee KOMIIETEHTHBIE, BBICOKO MOTHBHPOBAaHHbIE M JaK€, MOXXHO CKa3aTh,
npo¢eCCUOHATIBHO OPUEHTUPOBAHHBIEC JECTH.

Ha BTOopom roay o0y4yeHWsi BO3MOXKHO IIPOBEIEHUE UHOUBUOYANLHBIX
3auamuil, 1ellb KOTOPBIX - Pa3BUTHE YHHUKAIbHOI'O COYETaHMs CIIOCOOHOCTEH,
YMEHUN M HABBIKOB M JaX€ HayaldbHBIX MPOPECCUOHANBHBIX (KOHCTPYKTOPCKHX)
MPEANOYTECHUH.

B pamkax y4yeOHOro IuUIaHa KaXJA0ro roja o0co0O0 BBIAEIEHBI 4Yachl,
UCHIOJIb3yeMble JUIsl pa3pa0OTKM M TMOATOTOBKM POOOTOB K COPEBHOBAHUSIM,
y4acTHE€ B COPEBHOBAHMAX. OJTH Yachl YETKO HE pacHpelesieHbl 0 BPEMEHH,
MOCKOJIbKY ~ 3aBUCAT  OT Trpaduka COpPEBHOBATEIBHOTO  Ipolecca |
PE3YIABTAaTUBHOCTH YYACTUSI KOMAaH/l BOCTUTAHHUKOB.

Oxupaembie pe3yJibTaThl

OOyyaromuiicst HOJTyYUT 3HAHUSA O:

® HayKe M TEXHUKE Kak Croco0e palroOHaIbHO-NPAKTUYECKOTO0 OCBOCHUS
OKPYXaIOILEro MUPa;

® poboTax, Kak 00 aBTOHOMHBIX MOJYJISIX, IPEAHA3HAYEHHBIX 711 pEHICHUS
CJIOKHBIX IPAKTUYECKUX 3a]1a4;

® LCTOPUU U MEPCIEKTUBAX PA3BUTHSI pOOOTOTEXHUKH;

® pOoOOTOTEXHUUYECKHUX IIaTdhopmax Jjisi 00pa30BaTENbHBIX YUPEKICHUHN, B

yactHoctu LEGO Education u Arduino.



e pobocnopTe, Kak OJHOM M3 HANpaBICHUI TEXHUYECKUX BUJIOB CIIOPTA;

e (pu3MYECKNX, MaTEeMaTHYECKUX U JIOTUYECKUX TEOPUSX, MOJIOKEHHBIX B
OCHOBY MPOEKTHUPOBAHUS U YIPABICHUS poOOTaMU;

e QrocockuX U KyJIbTYpHBIX OCOOEHHOCTAX POOOTOTEXHUKHU, KaK YacCTH
00I11eU€eI0BEYECKOM KYIIbTYPBI;

oBJIaJIeeT —

KPUTUYECKUM, KOHCTPYKTUBUCTCKMUM U  QITOPUTMUYECKUM  CTUIISIMHU
MBIIICHHUS,

TEXHUYECKUMHU KOMIIETEHIIUSIMU B cepe poOOTOTEXHUKH, JTOCTATOYHBIMU
JUISL TIOJTyY€HHUS BbICILIEr0 00pa30BaHUs 110 JAHHOMY HaIlPaBIICHUIO;

Ha0OpOM KOMMYHHUKATHBHBIX KOMIETEHIMH, MO3BOJISIONINX 0€300JI€3HEHHO
BOUTH U (PyHKIMOHUPOBATH O€3 HANPSKEHUS B KOMaH 1€, COOPaHHOM JIsl peleHus
HEKOTOPOM TEXHUYECKOU MPOOIIEMBI;

pa3oBbeT (aHTa3MI0, 3PUTEIbHO-O0pPA3HYI0 MaMsITh, PaLMOHAIBHOE
BOCHPUATHE AEUCTBUTEIBHOCTH;

HAYYHUTCS peuiaTh MPaKTHUECKHUE 3aa9H, UCTIONB3Ys HA0Op TEXHUUECKHUX U
MHTEJJICKTYaJIbHBIX YMEHUN Ha YPOBHE UX CBOOOHOTO HUCIOJIb30BAHNUS;

npuodperer yBaXUTEIbHOE OTHOIIEHHWE K TPyAy Kak K 00s3aTeIbHOMY

ATamy peanu3aluuu 00 HHTEIIEKTyaIbHOW UEH.



YUYEBHBIN IIIAH

JOTIOJTHUTEIHHOM 00111e00pa30oBaTeIbHON 00IIIepa3BUBAIOIICH TPOTPaMMBbI
«PoboToTexHuka»

Cpok peani3aiy NporpaMMsl 2 roaa
Bo3spacrt yuamuxcs ¢ 8 jer

dopma
p Bcero nenens/
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ecTaluu- i yi
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Bsenenue. IlepBuunsbie 18 18
CBEZIeHHsI 0 poboTax
Wzydenue cpensl 26 26
YIIPaBICHUS U
IPOTPaMMHUPOBAHHUS
Koncrpynposanue 28 28
po6otoB Lego u Arduino.
Cosznmanue 28 28
WHAUBUAYAIbHBIX U
TPYIIOBBIX MPOCKTOB
Y4acTue B COpEBHOBaHMSX 44 44
Hrorosoe 3ansrtue. 3a4eT 4 4
IIpomexxyTouHas
aTTecTanus
Brenenue. IloBTopenue. 106 106
Coopxka poOOTOB 15t
POBECHUS
JKCIIEPIMECHTOB
Y4acTue B COpEBHOBaHUSX 38 38
HroroBoe 3ansitue. 3auer 4 4 4
[IpomexxyTouHas
aTTecTanus
Bcero no nporpamme 8 36 | 144 36 144 4 288 72




COAEPKAHUE YUEBHOI'O IIVTAHA
Pabouass nporpamma
IlepBbiii rog 00yueHust

Tema 1 BBenenue B poOOTOTEXHHKY

BBonnoe 3ansitue. OcHOBBI Oe30macHOi paboThl. THCTpyKTaxK MO TEXHUKE
6e3omnacHoctu. [Ipumenenrne po60TOB B COBPEMEHHOM MUPE: OT IETCKUX UTPYIICK,
JI0 CEpPhE3HBIX HAyYHBIX HCCIEIOBATEIbCKUX pa3padoTok. JlemoHcTpanus
NEPEOBBIX TEXHOJIOTMYECKUX pPa3paboToOK, ImpeacraBisieMblx B Tokuo Ha
MexayHaponHOW  BbICTaBKe  poOOTOB.  OCHOBHBIE  POOOTOTEXHUUYECKHUE
COpPEBHOBAHHSI
Tema 2 IlepBuuHbIe cBeAeHUs 0 po0OTAX

Hcropust poOOTOTEXHUKU OT TNIyOOKOW IPEBHOCTH 10 HAmMX AHell. Waes
co3nanuss poboroB. Uro Takoe pobor. OmpezneneHue MNOHATUS «POOOTAN.
Knaccudukanus poOOTOB MO Ha3HayeHU0. BHIbl COBpPEMEHHBIX POOOTOB.
3nakoMcTBO ¢ Habopom Lego Mindstorms u Arduino. OCHOBHBIC 3JIEMEHTHI,
OCHOBHbIE IPUEMBI COCIMHEHUSI U KOHCTpYHpoBaHus. KoHCTpynpoBaHue nepBoro
pobora.

Tema 3 U3yueHue cpeabl ynpaBJeHUsl M IPOrPaMMHPOBAHUS

Bunbl 1 Ha3HaueHune nporpaMMHOro ooecreueHusi. OCHOBBI pabOTHI B cpefie
nporpammupoBanus Lego um Arduino. M3ydenume OJOKOB: IBMIKCHHE, JKIATh,
CEHCOp, LUK U nepekiatouarenb. Co3lanne NpOCTEUIINX JIMHEUHBIX MPOrPaMM:
JIBM>KEHUE BIIEPEl, HAa3a/1, IOBOPOT HA 33JIaHHBINA YTOJI, ABUKEHHE MO KPYTYy.

Tema 4 KoncrpyupoBanue poooroB Lego u Arduino.

CnocoObl mepefauv JABWIKEHHSI TIPU KOHCTPYHPOBAHUM POOOTOB Ha 0Oaze
KOHCTpYKTOpOoB Lego um Arduino. OCHOBBI MPOEKTHPOBAHUA U MOAEIUPOBAHUS
AJIEKTPOHHOTO ycTpoiicTBa Ha 0aze Lego m ApaynHo. Mexanudeckas mnepeaaya.
Ilepenatounoe orHomeHue. Bomyok. Penykrop. TecTtupoBaHue MOTOPOB U
JATYMKOB. YnpasieHue mortopamu. CocTostHuE MOTOPOB. BCTpOEHHBINH JaT4MK

000poTOB. CHHXpOHHM3alUsi MOTOPOB. PeXUM HMIyIbCHOM  MOJIYJISLIUU.
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3epkanbHOe Hanpasinenue. Jlatunku. Hactpoilka MOTOpOB M AartdyumkoB. Tun
JATYUKOB.
Tema S Cozpanue MHAMBUAYAJIBHBIX H IPYIIIOBBIX IPOCKTOB

Pa3pabotka npoekra Pacnpenenenue no rpynmnam. @opMyaupoBKa 3a1aqyu
Ha pa3paboTky mpoekra rpynme. OmnucaHue Moneneil, pacnpezeseHue
00s13aHHOCTEW B Tpymme 1o cOOpke, OTIaAKe, MPOrpaMMUPOBAHUIO MOJEIH.
Omnwucanue peuieHust B Bujae OJ0K-cxeM, uin TekctoMm. Co3gaHuio JAeicTByromeH
MOJENIN. YTOYHEHHE IapaMeTpoB INpoeKTa. JIONMOJHEHHE NPOEKTa CXEMaMH,
YCIOBHBIMU YE€PTEXKAMH, OINUCATENIbHONM 4YacThlo. (OOHOBJIEHHE NapamMeTPOB
[IpencraBnenne mpoekrta. Pa3paboTka mnpe3eHTanuu I 3allUThl MPOEKTA.
[TyOnunuHas 3amuTa NpoeKTOB.
Tema 6 YuacTue B COpeBHOBAHUAX

N3yuenune IIpaBUI COpPEBHOBAHMI KoHnctpynpoBanue pobora
[TporpammupoBanue pobora. COopka poOoTa 1O HaMsATH HAa  BpeMs.
[IponomxurensHocTh cOopku: 30-60 munyT. IlpoBeneHue coOpeBHOBAHUA.
PaccmaTpuBaeM M Hu3ydaeM KOHCTPYKIMIO pobora mobenutens. HeoOxoaumo
U3YYUTh KOHCTPYKIIMH, BBISIBUTH TUTFOCBI U MUHYCBI poOOTa.

IIpome:xyrounass arrecramusi. 3a4der - BrinogHeHHE KOMIJIEKCHOM

PabOTHI 1O MPEAJIOKEHHON MOJICIH.
Pabouasi nporpamma

Bropoii rox o0y4enus

Tema | BBenenue
BBonnoe 3anatue. OCHOBBI 6€30MMacHON pabOThI
[ToBTOpEHUE OCHOBHBIX MPUHIIUIIOB KOHCTPYHPOBAHUS U MOJACITUPOBAHUS POOOTOB,
Tema 2 Coopka poOOTOB 1Jisl MPOBEIEHUS IKCIIEPUMEHTOB

Texnomorus n ¢usmka. COOpKka W W3ydEeHHWE MOJEICH peaNbHBIX MAaIUH.
M3yuenue  MaliWH,  OCHAIIEHHBIX  MOTOpPOM.  M3ydeHue  TPUHIMIIOB
UCTIOJIb30BAHUS TNIACTMACCOBBIX JIOMIACTEW JUIS TMPOW3BOJICTBA, HAKOIUICHUS U
nepesayn SHEPTUHN BETPa;

IIueBmarTnka
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COopka peanbHBIX MOJCICH U HWCCICIOBAHWE HA WX OCHOBE TEMBbI
«ITneBmatuka». M3yuyeHne CUIOBBIX YCTAaHOBOK M MX KOMIIOHEHTOB. M3Mmepenue
JaBJICHUsT B TMackaisax W Oapax. M3ydyeHue KHHETUYECKOM U MOTEHIMAIbHON
SHEPIUH.

Bo0300HOBIsIEMbIE HCTOYHUKU YHEPTUN

[Tonyuenne HaBBIKOB cOOpKHU HacTosmuX Moaene LEGO - BO30OHOBIIsIEMBIX
UCTOYHUKOB dSHepruu. M3ydeHue NOPUHIUIIOB MPOU3BOJCTBA, IMEpeaayu,
cCOoXpaHeHUsl, MpeoOpa3oBanus U notpedienus sueprun. OOydeHue eTeil OCHOBaM
MPOECKTUPOBAHUS U COOPKHU MOJIETIEH.

Pa3paboTka rpymnmnoBbIX U UHIUBUAYAJIbHBIX IPOCKTOB.

Pacnipenenenue no rpynmnam. @opMyIupoBKa 3aa4i Ha pa3pad0TKy MPOEKTa
rpynmne. Onucanue MojeNel, pacnpeaeneHue o0sa3aHHOCTEW B TpyIme Mo cOopke,
OTJIaJIKe, TPOTrpaMMUPOBaHIIO Mojeu. Onrcanue penieHus B BUjie 0JI0K-CXeM, Uiu
TekcToM. CoO31aHuI0 JEUCTBYIOLIEH MOJEIU. YTOYHEHUE MapaMeTpPOB MPOEKTA.
JlonoyiHEHUE TIPOEKTAa CXEMaMH, YCIOBHBIMU YEpTEkKaMU, OMUCATEIHHOM YaCThIO.
Oo6noBnenue napamerpoB [IpencraBnenue mpoekra. PazpaboTka mpe3eHTaMM JIst
3amuThl poekTta. [ly0nuyHas 3ammra IpoeKTOB
Tema 3 YuacTue B COpeBHOBAHUAX

N3yuenune MPaBUII COPEBHOBAHUM Koncrpyuposanue poboTta
[IporpammupoBanue pobota. COopka poOoTa MO TaMITH Ha BpeMs.
[TpomomwkurensHocTh  cOopku: 30-60 wmuuyT. [IpoBeneHue copeBHOBAHUA.
PaccmaTtpuBaeM M u3ydaeM KOHCTpPYKIHIO poOoTa moOemutens. Heobxomumo
W3YYUTh KOHCTPYKIIUHU, BBISIBUTH ITIOCHI U MUHYCBI pOOOTA.

[IpomexxyTounas arrectaius. 3a4eT - TBopyeckas padoTa 1Mo COOCTBEHHBIM

9CKH3aM C UCITOJb30BAHUCM PA3JINYHBIX MAaTCPUAIOB.
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«P000TOTEXHUKA»

(mepBbliii rog 00y4eHus)

Ne HaumeHoBaHue pa3iejioB H TeM KoanvectBo yacoB
n/n Teoper. IMpakTnyeckunx Bcero
I'pynn. | IMapubIx
1 BBenenue B po00TOTEXHUKY 2 2 - 4
1.1 | Beognoe 3anstue. OcHOBBI 0€30MacHOM 1 1 - 2
paboThI
1.2 | OcHoBHBIE POOOTOTEXHUYECKUE 1 1 - 2
COPEBHOBAHHUS
2 IlepBuuHble cBeieHUs1 0 podoTax 6 4 4 14
2.1 | Ucropus poO60TOTEXHUKHU. BubI 2 - - 2
KOHCTPYKTOPOB
2.2 | 3nakomuMcs ¢ Habopom Lego Mindstorms u 2 2 2 6
Arduino. OcHOBHEIE 3JIEMEHTEI, OCHOBHEIE
npuéMbI COSIMHEHHS U KOHCTPYHPOBAHHUS
2.3 | KoncrpyupoBanue nepBoro podora 2 2 2 6
3 H3yuenne cpeabl ynpaBJieHUs U 6 4 16 26
MPOrpaMMHPOBAHHUS
3.1 | Bunsl u Ha3HaYeHHE MPOTPAMMHOTO 2 - - 2
o0ecrnieyeHus
3.2 | OcHOBBI pabOTHI B cpesie MPOrpaMMHUPOBAHUS 2 - 6 8
Lego u Arduino.
3.3 | Co3nanue mpoCTEHIINX JIMHEHHBIX MPOrpaMm 2 4 10 16
Ha Lego. Cpena nmporpaMMupoBaHus JJis
Apnyuno (IDE Arduino) u 361k
nporpaMMmupoBanus Processing
4 Koncrpynposanue podoros Lego n 6 10 12 28
Arduino.
4.1 | CnocoObl mepeaayuu ABMKEHUS IPH 2 4 4 10
KOHCTPYHpPOBaHUU poOOTOB Ha Oa3ze
KOHCTpYKTOpoB Lego u Arduino.
4.2 TectupoBaHre MOTOPOB U AATYUKOB 4 6 8 18
5 Co3nanne HHAUBUAYAJTBHBIX H IPYNIIOBBIX 4 12 12 28
MPOEKTOB
5.1 Pa3zpaboTka nmpoekra 2 10 10 22
5.2 [IpencraBnenue npoexkTa 2 2 2 6
6 YuacTHe B COpeBHOBAHHUSX 4 40 44
6.1 N3y4eHne npaBuil COPEBHOBAHUIN 4 4 10
6.2 KoncrpymnpoBanue pobota 18 18
6.3 [IporpamMmmupoBanue po6orta 18 18
7 Hrorosoe 3ansTue. Ilpome:kyrounas 2 2 - 4
aTTecTanus
Hroro 30 70 44 144
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«PoboToTeXHHKA»
(BTOpPOI 101 00y4eHust)

Ne HaumeHoBaHue pa3esioB U TeM KoauvecTBo yacoB
n/n Teoper. IMpakTnyeckunx Bcero
I'pynn. | IMapubIx
1 BBenenune 2 2 - 4
1.1 | Beognoe 3anstue. OcHOBBI 0€30MacHOM 1 1 - 2
paboThI
1.2 | IloBTOpeHnue 1 1 - 2
2 Coopka po00TOB /1151 NPOBEIEeHUA 18 52 32 102
IKCIIEPUMEHTOB
2.1 | Texnonorus u usuka 8 18 12 38
2.2 | [IneBmaTuka 2 14 8 24
2.3 | Bo30OHOBIIsSIEMbIC HCTOYHUKH SHEPTUU 6 8 2 16
2.4 | Pa3paboTka rpynmnoBbIX U HHIMNBHIYaJIbHBIX 2 12 10 24
MIPOCKTOB
3 YuacTre B COpPEBHOBAHMSAX 4 34 33
3.1 N3yuenue npaBui COPEBHOBAHUM 4 6 10
3.2 | KoncrpyupoBanue pobota 14 14
3.3 | IIporpammupoBanue poboTa 14 10
4 Hrorosoe 3ansaTue. [Ipomexkyrounas 2 2 - 4
aTTecTaius
Hroro 22 90 32 144
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YTBEPXJIAIO
Hupexrop MBY J10 «lIBP»

________ O.B.lBetkoBa
02 » 09 2023r.

KAJIEHJIAPHBIN YUYEBHBINA I'PA®UK
JIomoJTHUTEJILHOH 00111e00Pa30BaATEeILHON 001Iepa3BUBAIONIEH MPOorpaMMbl «P000TOTEXHHUKA»
Ha 2023-2024 y4eOHDLIN roJx
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Kanukynsl
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®OPMbI ATTECTALIUA

[IpomexxyTounas arrectamusi mpoBoaAuTcs coriacHo [lonoxkenuto o popmax,
MEPUOAMYHOCTH U TIOPSIAKE TEKYIIETO KOHTPOJS YCIEeBAEMOCTH, ITPOMEKYTOUHOMN
arrectauu  o0yvaromuxca MyHHIMIAIbHOTO — OIOJUKETHOTO  YUPEKICHHS
JIOTIOJIHUTENIHLHOTO 00pa3oBanus «lleHTpa BHEIIKOILHON paboThl» 1 pa3 B TeUCHHE
yaebHoro roga ¢ 10 mo 30 mas. ATTecTanus nMpoBOAUTCS B hopMe 3aueTa B BUJIC:
MUHHU-COPEBHOBAHUM, 3alIUTHI TPoekTa. OHA mpeaycMaTpUBaeT TEOPETUUECKYIO U
MPAKTHYECKYIO ITOATOTOBKY OOYYarOlIUXCSd B COOTBETCTBHU C TPeOOBaHHSIMU
JIOTIOJIHUTENIHbHOW ~ oOliepa3BuBaroiieid mnporpammbel. [lo wuToram arrectanuu
OTIpEIeNIACTCS YPOBEHb OCBOCHUS MPOrPaMMBbI (3a4€T/HE3a4eT) U B KypHaNI ydyeTa
pabodero BpeMEHH IieJarora JIONMOJHUTEILHOTO 00pa30BaHUS  3aHOCSTCS

pE3yNbTATHI IO KAXKAOMY 3TaIy (Troay) oOy4eHusl.

OLHEHOYHBIE MATEPUAJIbBI
1 rox o0yuenust
®opmMma arrectranuu Ha 1 oy 00ydeHHs — 3a4eT, KOTOPHIN MPOXOAUT B BUJIE
MUHU-COPEBHOBaHUI MO 3aJaHHOM KaTeropuu (B pamMKax KakIOM Tpynmbl
oOyuaronuxcs). MUHMMAaIbHOE KOJHYECTBO Oa/UIOB I IMOJIydeHHs 3adeta — 6
OaoB
Kpurepun ouenku:
- KOHCTPYKIIUS po0OoTa;
- HaITMCAaHKE MPOTPAMMBEI;
- KOMaHIHas paboTa;
- BBITIOJTHEHUE 3aJ]aHUs TIO IAHHON KaTerOpuHu.
Kaxxnp1il kputepuii onieHuBaercs B 3 6aia.
1-5 Gamma (MUHMMAaJIbHBI YPOBEHb) - YacTas MOMOIIb YYHUTENs, HEMpOoUYHas
KOHCTPYKITUSI po00Ta, HeCTakeHHasi paboTa KOMaH/Ibl, HE BHITIOJHEHO 3aJJaHuE.
6-9 OamnoB (cpeaHuil YpOBEHB) - peaKas IMOMOIIb YYUTENs, KOHCTPYKIIUS

po60Ta C HC3HAYHUTCJIBbHBIMU HEAOUYCTAMH, 3a1aHUC BBIIIOJIHCHO C OIITNOKaMHU.
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10-12 GamnoB (MakCHMaJIbHBIA YPOBEHB) — KpemKas KOHCTPYKIHS PoOOTa,

cllayxeHHasi paboTa KOMaH/Ibl, 3a/1aHNE BHIMOJIHEHO MPAaBUIILHO.

2 rox o0y4eHus

®dopma aTTecTanuu Ha 2 roay OOy4YeHHs - 3a4€T B BHJIE 3aIIUTHI MPOEKTA IO
3aJ]aHHOM TeMe (B paMKax KaXIOW TpyHmbl 0O0y4aroImuxcs). MHHUMAIbHOE
KOJIMYECTBO OaJIOB ISl MOJTy4YEHHUs 3a4eTa — 6 0aioB.

Kpurepun onenku:

- KOHCTPYKLIHS poOOTa U NEPCIEKTUBBI €r0 MACCOBOTO MPUMEHEHUS,

- HaIllMCaHUe MPOTPaMMBbI C UCTIOIB30BAaHUEM PA3ITUYHBIX OJIOKOB;

- IEMOHCTpaIus poboTa, KPEaTUBHOCTH B BBITIOJIHEHUH TBOPUYECKUX 3a/aHUH,
IPE3CHTALINA.

Kaxx b1l kpuTepuii onieHuBaeTcs B 3 daia.

1-5 Gamma (MUHMMAaJIbHBIA YpOBEHb) - YacTas MOMOIIb YYMUTENs, HEMpoUyHas
KOHCTPYKLUsI poOOTa, HECIaKeHHas paboTa KOMaH/Abl, HE MOJrOTOBJIEHA
IIpPE3CHTAIINA.

6-9 GamoB (cpemHMil ypOBEHb) - peaKas TMOMOIIb YYHUTENs, KOHCTPYKIIUS
poboTa ¢ He3HAYUTETHLHBIMU HETOYECTAMH.

10-12 GamnoB (MakCUMaJIbHBIA YPOBEHBb) — Kpemkas KOHCTPYKIHS pPoOoTa,
CIIa)KEHHAasi paboTa KOMaHbI, JEMOHCTpPALUS U MPE3CHTAINS BBHITIOJHEHA BCEMH
y4aCTHUKaMU KOMaH/IbI.

Teopetnueckas TMOATOTOBKaX B paMKax MPOMEXKYTOUHOM aTTeCTalluu
OLICHMBAETCs 10 pe3yibTaTam TectupoBanus (I[Ipunoxenuel).

Texkymuii KOHTPOJIb

OcBoeHue JAHHOU JOTIOJIHUTEIIbHOM 0011eo0pazoBaTenbHON
oOIepa3BUBAIOIICH  MPOTPaMMBI  COMPOBOXAACTCA  TEKYIIMM  KOHTPOJEM
ycreBaeMoCTd. TeKymuid KOHTPOJb YCIIEBAEMOCTH OOy4YaloIIUXCs - 3TO
CUCTeMaTH4ecKasi TpoBepka oOpa3oBaTENbHBIX JOCTHXKEHUI 00ydaroImuxcs,
MPOBOJMMAs TIEAArOroM JIOMOJIHUTEIBHOTO 00pa30BaHUsl B XOJI€ OCYIIECTBICHUS
0o0pa3oBaTeNbHOM  JAEATENBHOCTH B COOTBETCTBUU C  JIONOJHHUTEIHbHOU

00111e00pa30BaTeIbHOM 00IIEpa3BUBAOIICH TPOTPaMMON.
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B pamkax TeKkyIiero KOHTPOJS TOCJAE€ OKOHYAHUSA KaXKIOTO MOJIYTOAMS
00y4eHHs NMPeTyCMOTPEHO MPEICTaBIeHHEe COOCTBEHHOTO MPOEKTa, OLIEHUBAEMOI0
0 CJIEYIOUINM KPUTEPUSIM:

— KOHCTpyKLHs poOoTa

— TMEPCHEeKTUBBI €r0 MaCCOBOT'O MPUMEHEHUS;

— HaNHMCaHUE MPOrPaMMBbL;

— JeMoHcTpanus podoTa

— HOBU3HA B BHIIIOJHEHUH TBOPUYECKUX 3aaHUN
— TIpe3eHTAaIlHs MPOCKTa.

Taxxe ypoBeHb OCBOEHHUS TPOTPAMMBI KOHTPOJHUPYETCS C TMOMOIIBIO
COPEBHOBAaHMI, KOTOPBIE MMPOBOJSATCS B rpyIIax, OllEHKa COPEBHOBAHUN MTPOXOIUT
0 CTEAYIONINM KPUTEPHSIM:

— KOHCTpYyKLHUs poOoTa

— YpOBEHb BBINOJIHEHUS 3a/1aHuUs (TIOJHOCTHIO MIIM YACTHYHO)

— BpeMs BbINOJIHEHUS 3a/1aHus
CopeBHOBaHUsI Ha TOPOJACKOM, PAHOHHOM U 00JIACTHOM YPOBHSIX OIEHHUBAIOTCS T10
KPUTEPUSM TIPOMHCAHHBIX B COOTBETCTBYIOLIUX TIOJIOKEHUSX U pETiaMeHTax

COPEBHOBAHUI.
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METOIUYECKHUE MATEPHUAJIBI

.. o Ddopmel
Paznen nim Tema . [TpuémMbI 1 METOIBI OPTaHU3AIIUN JlnmakTruecKui TexHuueckoe p
Ne DopMbl 3aHITUH . HOJIBEICHUS
IpOrpamMMBbl y4eOHO-BOCIIUTATEIHHOTO Mpolecca Marepuanl OCHAIIICHHEC 3aHSATHI TOrOB
Bpenenue B KoMmOuHupoBanHas, |MeTobl, B OCHOBE KOTOPBIX JIGKHUT ITamsaTkn, Kommnerotep, Omnpoc,
060 TOTEXHIK Oecena, JIEKIUN CI10c00 Opra’u3aliy 3aHATHSL: MYJIbTUMEAUNHBIE |MYJIbTUMEAUNHBIA |[CAMOCTOSITEIbHAS
P y 1. cnogecnuiii (yCTHOE U30XKEHHUE, [MaTEPHAIIBI [mpoekTop, |pa60Ta,
Oecena) [Ipe3eHTaLUs
2. HaensoHwll (TTIOKA3 TBOPYECKUX PabOT,
BHJIEOMATEPHUAJIOB, MTpa-uCIIbITAHUE,

WUTIOCTPAIUii, Ha0JII0IeHHE,
MoKa3 (UCIOJHEHUE)
negarorom, pabora mo oopasiy

v 71p.)
MCTO,I[LI, B OCHOBC KOTOPLBIX JICKHUT

YPOBEHD IEATEILHOCTH JACTCH:

1. obwachumenvro-
UNTIOCMPAMUGHDLL - 1€TA
BOCIIPUHUMAIOT M YCBaUBAIOT
rOTOBYIO HH(OpMAIIIIO

2. penpooyKmuenbiil - ydaruecs
BOCTIPOU3BOJIST MOJTyYCHHBIE
3HaHUS U OCBOEHHBIE CITOCOOBI
TSI TeTbHOCTH

MeToibl, B OCHOBE KOTOPBIX JIEKUT

dbopMa opra"nu3amnum AesTeIbHOCTH

YJallIuXCA 3aHATHUSA

1. @dponmanvuwiii -
OJTHOBpEMEHHas paboTa co

BCCMHU yJallIUMHUCA

KOJUIEKTHBHAS
edIIeKCcHs, OT3hIB,
KOJIJICKTUBHBIN
aHaIM3 padoT,
caMoaHaIn3
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UHOUBUOYATILHO-(DPOHMATLHBLLL
- yepeioBaHue
WH/IMBUYAIbHBIX U
¢bpoHTaNBHBIX (HOPM pPabOTHI
2PYnnosotl - OpraHu3aius
paboTBhI 1O MaJIBIM Tpymmam (0T
2 110 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBINOJIHEHHUE 3aJJaHHI MAJIBIMU
rpyIIamMy, MoCcaeayromas
MPE3CHTAIMsI Pe3yJIbTaTOB
BBITIOJTHEHUS 33/ IaHUN U MX
00o001IeHne

8 napax - opranuzanus padboTsl
0 mapam

UHOUBUOYATILHBILLL -
WHJ/IMBUTyJIbHOE BBIIOJIHCHUE
3aJlaHuH, perieHue npoodiemM

3HAKOMCTBO C

KOHCTPYKTOPOM

Komb6unupoBannoe
BaHsTHE,
[IPaKTUYECKOE
BaHsTHE,
COpPEBHOBAHUE

MeTo1bl, B OCHOBE KOTOPBIX JICKUT

Cc1Ir0c00 OpraHm3aIiy 3aHITUS:

1.

2.

cnosechwiil (yCTHOE U3JI0XKEHUE,
Oecena)

Haensaousil (MoKa3
BUJICOMATEPHAJIOB,
WITIOCTpaIuii, HaOIro1eHue,
M0Ka3 (MCIIOJHEHHE)
negarorom, pabora mo oopasiry
u ap.)

npakmuyeckuti (TPEHUHT,
cOOpKa MOJIENIEH 10 cXemaw,
UHCTPYKIIHSIM.

MCTO}II)I, B OCHOBE KOTOPBIX JICKHUT

YPOBEHb I€SITEILHOCTH ASTECH:

ITamsTku,
MHCTPYKLNH,
CXEMBI,
MYyJIbTUMEAUINHBIE
MaTepHalbl

Kommnbrotep,
MYJIbTUMEIUHHBIN

[IPOEKTOpP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ompoc, ,
CaMOCTOSITEIIbHAS

abora, , urpa-
CIIEITAHUE,
KOJUICKTHUBHAS

edexcusi, OT3bIB,
KOJIJICKTUBHBIN
aHaM3 padoT,
caMoaHaln3
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00BACHUMENILHO-
UTLIIOCMPAMUGHBII - TETU
BOCIPUHUMAIOT U YCBaWBAIOT
TOTOBYIO HH(OPMAIIHIO
PenpoOyKmusHbulll - ydaluecs
BOCIPOU3BOIAT IMOTYICHHBIE
3HAHUS U OCBOEHHBIE CIIOCOOBI
JeSITeTbHOCTH
YACMUYHO-NOUCKOBBILLL -
y4acTue JeTe B
KOJUIEKTUBHOM TTOMCKE,
peuieHne NOoCTaBICHHOW 3a1a4n
COBMECTHO C I1€JJaroromM
uccne0o8amenbCeKull -
CaMOCTOSITeNIbHASI TBOpYECKAs
paboTa yJamuxcsi.

MeTo1bI, B OCHOBE KOTOPBIX JICKUT

dbopma opraHuzanum IeaTelIbHOCTH

YJaliuXxXCs 3aHATHA .

1.

@poumanvHolli -
OJTHOBpEMEHHas paboTa co
BCEMU yYalIUMHUCA
KONNEeKMUGHbII - OpraHU3anus
poOJIEMHO-TIOUCKOBOTO HIIH
TBOPYECKOTO B3aMOIEHCTBHUS
MEX1y BCEMH JI€TbMU
UHOUBUOYATILHO-(DPOHMANLHBLL
- yepeoBaHue
WH/IMBUYAJIBHBIX U
(bpoHTaNbHBIX (POpM pabOTHI
2pYnnoeotl - OpraHu3anus
paboTHI 10 MaJIbIM Ipynnam (0T
2 110 7 4enoBeK)
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KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHUE 33/IaHUH MAJTBIMH
rpyIIamMu, MOCIeIYIOIIas
MIpe3eHTAIVSI PE3YJIbTaTOB
BBIITOJIHEHUS 3a/IaHUH U X
00001menue

6 napax - opranuzanus padoTbl
0 mapam

UHOUBUOYATILHBILLL -
WHMBUAYAIBHOE BBITOJIHCHHE
3aJJaHMid, pElICHUE POOIIEM

KoncTpynpoBanue

Komb6unupoBannoe
BaHATHE,
[IPaKTHYECKOE
BaHATHE,
COPEBHOBAHHE

MCTOIH)I, B OCHOBEC KOTOPBIX JICKHUT

c1moco0 OpraHu3aly 3aHATHA:

1.

2.

cnosechwiil (yCTHOE U3JI0KEHUE,
Oecena)

HaznsA0HbIU (TTI0KA3
BUJICOMATEPHAJIOB,
WUTIOCTPAINi, HaOJII0ICHHE,
MoKa3 (MCIOJHEHHUE)
negarorom, pabora o odpasiry
u ap.)

npaxkmuyeckuil (TPSHUHT,
cbopka mMojienelt mo cxemam,
WHCTPYKITHSIM.

MeTo1bl, B OCHOBE KOTOPBIX JISKHUT

YPOBEHD JIEITEILHOCTH JETEM:

1.

00bACHUMENbHO-
UTLTIOCMPAMUBHDBLIL - TETH
BOCIPUHUMAIOT U YCBaWBAIOT
TrOTOBYIO HH(OPMAIIHIO
PenpoOyKmueHbulil - ydaruecs
BOCIIPOU3BOJIAT ITOTYICHHBIS
3HAHUS ¥ OCBOCHHEIE CITOCOOBI

ITamsaTkn,
WHCTPYKIIUH,
CXEMBEI,
MYJIbTUMEIUIHbBIE
MaTepHUaIIbI

Kommbrotep,
MYyJIbTUMEINIHBIN

[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc, BBICTaBKa,
CaMOCTOsTEIIbHAs
abora,
Iﬁpee,eHTaum
TBOPUYECKUX padoT,
[urpa-ucneiTanue,
beee,
KOJIJICKTUBHAS
edaexcusi, OT3bIB,
KOJIJICKTUBHBIN
aHau3 padoT,
caMOaHalIn3
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IEeITEIbHOCTU
YACMUYHO-NOUCKOBBLI -
y4acTue JeTel B
KOJIJIEKTUBHOM IIOUCKE,
pelieHue NOCTaBICHHON 3a/1aun
COBMECTHO C IIEJaroroM
Uccne008amenbCKull -
CaMOCTOSITeNTbHASI TBOPYECKAs
paboTa yJamuxcsi.

MGTOI[LI, B OCHOBEC KOTOPbIX JICKUT

d)ODMa opraHu3aniuy ACATCIbHOCTH

YHaAIIUuXCA 3aHATHA.

1.

GdpoumanvHulll -
OJTHOBpEMEHHast paboTa co
BCEMU yYaIIUMHUCS
KOJLIeKMUGHbILL - OPTAaHU3ALINS
MPOOIEMHO-TIONCKOBOTO HITH
TBOPYECKOTO B3aUMOJICHCTBHUS
MEX1y BCEMH JIETbMU
UHOUBUOYATILHO-DPOHMATILHBLLL
- yepeioBaHue
WHIMBUIYATBHBIX U
¢bpoHTaTBHBIX (HOPM pabOTHI
2pYnnosou - OpraHu3anus
paloThI 10 MaJbIM rpynmnam (oT
2 110 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHHUE 3a/TaHAI MaJIBIMU
rpymnamMu, Mociaeayromas
MIPE3CHTAIHSI Pe3yThTaTOB
BBITIOTHEHUS 33IaHUI U UX
00o0011IeHne

6 napax - opranuzanusi paboTbl

23




10 Tapam

UHOUBUOYATILHBILUL -
WHIUBUYaTbHOE BBITIOTHEHHE
3aJJaHMii, penIeHue npoodiieM

Mexanuueckas

rcpcaada

Komb6unupoBanHoe
BaHATHE,
[IpaKTUYECKOE
BaHATHE,
COPEBHOBAHHE

MGTOI[LI, B OCHOBEC KOTOPbIX JICKUT

crmoco0 OpraHu3aly 3aHATHA

1.

cnogecHblil (YCTHOE U3JI0KEHUE,
Oecena) HaenaoHbll (TIOKA3
BHJICOMATEPHAJIOB,
WJUTIOCTPAINii, HaOJII0IeHuE,
MoKa3 (MCIOJHEHHUE)
negaarorom, padbora mo oopasiy
U ap.)

npaxmuyeckuti (TPEHUHT,
cOopKka MoJIeIIel o cxemMam,
HHCTPYKIIHSIM.

MeTo1bl, B OCHOBE KOTOPBIX JICKUT

YPOBEHD IEATEILHOCTH JACTCH:

1.

00bACHUMENbHO-
UTLTIOCMPAMUBHBILL - IETU
BOCIIPUHUMAIOT M YCBaUBaIOT
TOTOBYIO HH(OPMAIIUIO
PenpoOyKmueHbulil - ydaruecs
BOCITPOU3BO/IAT MTOJIYYCHHBIC
3HAHUS ¥ OCBOCHHEIE CITOCOOBI
JIeITEeIbHOCTU
YaCMUYHO-NOUCKOBHII -
y4JacTue JIeTei B
KOJUICKTUBHOM ITOHCKE,
pellIeHe TOCTaBJIEHHOM 3a1auu
COBMECTHO C II¢IaroroM
uccneo008amenbeKull -
CaMOCTOATEJIbHASI TBOPYECKAS

ITamsaTKH,
WHCTPYKIIUH,
CXEMBI,
MYJIbTUMEINITHBIE
MaTepuaibl

Kowmmbrorep,

MYJIbTUMEINHHBIN
[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Orpoc,
CaMOCTOsITEIIbHAs
abora, wurpa-
HCIIBITAHUE,
KOJIJICKTUBHAS
edieKcus, OT3bIB,
KOJIICKTUBHBIN
aHaIM3 padoT,
caMOaHaJIn3
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paboTa yJamuxcsi.

MGTOI[LI, B OCHOBEC KOTOPbIX JICKUT

(bODMa OopraHmu3anmvu JCATCIIbHOCTH

YUJaIlIuXCsa 3aHATHUA.

1.

@ppoumanvHolll -
OJIHOBpEMEHHas paboTa co
BCEMU yYaIIUMHUCS
KOJLIeKMUGHbIL - OPTAaHU3ALINS
POOJIEMHO-TIONCKOBOTO WU
TBOPYECKOTO B3aUMOJICUCTBHUS
MEX1y BCEMH JIETbMU
UHOUBUOYATILHO-(POHMANLHBLL
- yepeoBaHHe
WHIUBUIYAIBHBIX U
(bpoHTANIBHBIX (HOPM PadOTHI
2PYNnnoeotl - Opranu3anus
paboThI 10 MaJbIM Ipynnam (0T
2 110 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHCHUE 3/IaHUH MaJTBIMH
rpynmnamMu, mocaeayomas
MpE3eHTAIHsI Pe3yTbTaTOB
BBITIOTHEHUS 33IaHUN U UX
00o0011IeHne

8 napax - opraHu3aius padoTkl
o Tapam

UHOUBUOYATILHBLUL -
WHIMBUIYAITBHOE BBITOJTHCHHE
3aJlaHu#, perieHne mpoodieM

CopeBHOBaHUSA 110 IIpakTrHueckoe MeTozbl, B OCHOBE KOTOPBIX JIEKHUT [TamsaTkn, Kommnsrotep, Ormpoc,
P OBOTOTeX HIKE 3aHATHE, croco6 OpraHN3aLAY SAHATHA: MHCTPYKLUH, MyJIbTUMEANMHBINA  [CAMOCTOATEIbHAS
COpPEBHOBAHME 1. cnosecusiii (yCTHOE U3NIOKEHUE, [CXEMBI, [IPOEKTOD, abora, wurpa-
Oecena, HaznsaoHbl (TI0Ka3 MYJIBTUMEANIHBIE [KOHCTPYKTOP ECHLITaHHe,
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BUJICOMATEPHAJIOB,
WUTIOCTpAINii, HaOJII0IeHuE,
MoKa3 (MCIOJHEHHUE)
neaarorom, pabora mo oopasiy
U ap.)

npaxmuyeckuti (TPSHUHT,
POrpaMMHUPOBaHUE B CPEIE.

MGTOI[LI, B OCHOBEC KOTOPbIX JICKUT

YDPOBEHb JICITEILHOCTH ACTCH:

1.

PpenpooyKmueHbll - y4alinuecs
BOCHPOU3BOIAT MOTYYECHHbIE
3HAHUS U OCBOCHHBIC CITIOCOOBI
JeSITeIbHOCTH
YACMUYHO-NOUCKOBDIIL -
ydacTue JeTei B
KOJUIGKTHBHOM TIOHCKE,
pelleHre OCTaBIeHHON 3a1auu
COBMECTHO C ITeJJaroroM
uccne0osamenbCeKull -
CaMOCTOSITeITbHASI TBOPYCCKAs
paboTa yyamuxcs.

MCTOI[I)I, B OCHOBEC KOTOPBIX JICKHUT

d)ODMa OopraHu3aniuy ACATCIbHOCTHU

YJaIlluXCs 3aHATUA.

1.

@pornmanvHolll -
OJIHOBpEMEHHasl paboTa co
BCEMU yYaIIUMHUCS
KOJLIeKMUGHbIL - OPTAaHU3AIINS
MPOOIEMHO-TIONCKOBOTO HITH
TBOPYECKOTO B3aNMOJICUCTBHUS
MEXI1y BCEMH JIETbMHU
UHOUBUOYATILHO-(DPOHMATILHBILL
- yepe0BaHNe

MaTepHuabl,
KOMITBIOTEPHBIC
MpOrpaMMHBIC
cpencTBa

[Tonsa mist
COPEBHOBAHUI

[Mindstorms
Education EV3,
Arduino

KOJIJIEKTUBHAS
edIeKcus, OT3hIB,
KOJIJICKTUBHBIN
aHaIn3 pabor,
caMOaHaJIn3
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WH/IUBUATYATEHBIX U
¢bpoHTaTBHBIX (HOpM pabOTHI

4.  2pynnoeoii - opranu3anus
paboTHI 1O MaJIBIM Tpymam (0T
2 110 7 4enoBeK)

S.  KOMIeKMUBHO-2PYNNOBOU -
BBINOJIHEHHUE 3aJJaHHI MAJIbIMU
rpyIIamMy, Mocaeayromas
MIpE3CHTAIHsI Pe3yIbTaTOB
BBITIOJTHEHUS 33IaHUI U X
00o001IeHne

6. 6 napax - opranuzanus padoOTHI
0 mapam

7.  uHOUBUOYATLHLIL -
WHJ/IMBUTyJIbHOE BBIIOJIHCHUE
3aJlaHuH, penieHyre npoodieM

ArrapaTHoe

oOecrieueHne

Komb6unupoBannoe
BaHsTHE,
[IPaKTUYECKOe
BaHsTHE,
COpEBHOBAHHUE

MeETo/IbI, B OCHOBE KOTOPBIX JICKUT
CII0CO0 OpraHU3aIMy 3aHATHS:
1. cnogecuwiti (yCTHOE U3TIOKEHUE,
Oecena)
2. HaenaoHwvui (IOKa3
BUJICOMATEPHAJIOB,

WILTFOCTPAINiA, HaOII0AeHHE,
M0Ka3 (MCIOJIHEHHE)
negarorom, pabora mo oopasiy
u ap.)
3.  npakmuueckuii (TPEHUHT,
MPOrpaMMHPOBAHKE B CPE/IC.
MeTo/Ibl, B OCHOBE KOTOPBIX JIEKHT

'VDOBEHD JIESITEIbHOCTH AETEH:

1. obwacuumenvho-
UNIIOCMPAMUGHBLL - TETA
BOCIPUHUMAIOT M YCBaWBAIOT

ITamsTku,
WHCTPYKIIUH,
CXEMBI,
MYyJIbTUMEANINHBIE
MaTepHaIbl,
KOMITbIOTEPHBIE
[IPOrPaMMHBIE
cpencTaa

Kommnbrotep,
MYJIbTUMEIUAHBIN

[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ormpoc,
CaMOCTOSATENbHAS
abora, urpa-
MICTIBITAaHUE,
KOJIIEKTUBHAS
edaekcusi, OT3bIB,
KOJIJIEKTUBHBIN
aHaM3 padoT,
caMOaHaJIn3
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TOTOBYIO HH(OPMAIIHIO
PpenpooyKmueHbIl - y4aliuecs
BOCHPOHU3BOIAT IMOJTYYCHHBIC
3HAHUS ¥ OCBOCHHEIC CITOCOOBI
JIEATEIBHOCTH
YACMUYHO-NOUCKOBbIUL -
y4acTue JeTel B
KOJIJIEKTUBHOM IIOUCKE,
pelIeHre TTOCTAaBJICHHOM 3a/1auH
COBMECTHO C IIEJaroroM
Uccne006amenbCKull -
CaMOCTOSITeIIbHASI TBOPYCCKAs
paboTta yJamuxcs.

MCTOIH)I, B OCHOBEC KOTOPBIX JICKHUT

d)ODMa opraHu3aniuy ACATCIbHOCTH

YHaIlIUuXCs 3aHATHA.

1.

GppoumanvHulll -
OJTHOBpEMEHHast paboTa co
BCEMU yYaIIUMHUCS
KOJLIeKMUGHbILL - OPTAaHU3AIINS
pOOJIEMHO-TIOUCKOBOTO MITH
TBOPYECKOTO B3aNMOJICUCTBHUS
MEX]y BCEMH JIETbMU
UHOUBUOYATILHO-DPOHMATILHBLLL
- yepeioBaHue
WHIMBUIYATBHBIX U
¢bpoHTaTBHBIX (HOPM pPabOTHI
2pYnnosou - OpraHu3anus
paboThI 10 MaJbIM rpynmnam (oT
2 110 7 4enoBeK)
KOJLIEKMUBHO-2PYNNOBOU -
BBITTOJTHEHHUE 3aJTAHAI MaJTBIMA
rpynamu, Mocjaeayromas
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MIPE3CHTAIHSI Pe3yIbTaTOB
BBITIOJTHCHUS 3aJJaHUN U UX
00o001IeHne

6 napax - opranu3aiys padoThl
1o mapam

UHOUBUOYATILHBILUL -
WH/IMBUTyaJIbHOE BBIIOJIHEHUE
3aJJaHMii, perIeHue npoodiieM

Ocuosel EV3.

Komb6unupoBanHoe
3aHATHE,
[IPaKTHYECKOE
3aHATHE,
COpPEBHOBaHHE

MGTOI[LI, B OCHOBEC KOTOPbIX JICKUT

co0co0 OpraHu3aluy 3aHATHS:

1.

2.

3.

cnosechwitl (yCTHOE U3JI0KEHUE,
Oecena)

Haznsa0HbI (TIOKA3
BH/ICOMATEPHAJIOB,
WJLTIOCTpAIiA, HaOJroIeHuE,
MoKa3 (MCIOJHEHUE)
negarorom, pabora mo oopasiy
U ap.)

npaxkmuyeckuii (TPCHUHT,
MIPOrpaMMHUPOBAHUE B CPEIC.

MeTo1bl, B OCHOBE KOTOPBIX JISKHUT

'VDOBEHD IESITEIbHOCTHU AETEH:

1.

00BACHUMENILHO-
UNLTIOCMPAMUBHBIL - IETH
BOCIIPUHUMAIOT M YCBaUBaIOT
TOTOBYIO HH(OPMAIIUIO
PenpoOyKmueHbulil - ydarnuecs
BOCITPOHM3BO/IST MTOJIYYCHHBIE
3HAHUS U OCBOGHHBIE CITIOCOOBI
NEeSATeTbHOCTH
4acmu4HO-NOUCKOBYBIUL -
y4JacTue JIeTei B
KOJIJIEKTUBHOM TIOUCKE,

ITamsaTKH,
MHCTPYKLUH,
CXEMBI,
MYJIbTUMEIHHBIC
MaTepUabl,
KOMITBIOTEPHBIE
[IPOrPaMMHBIE
CpelCcTBa

Kommbrorep,
MYJIbTUMEIUNHBIN

[IPOEKTOP,
KOHCTPYKTOD
Mindstorms
Education EV3,
Arduino

Ormpoc,
CaMOCTOSITCIIbHAS
abora, wurpa-
MICITBITAaHUE,
KOJIJICKTUBHAS
edIIeKCcHs, OT3hIB,
KOJIICKTUBHBIN
aHaIu3 pador,
caMOaHaJIn3
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pellIeHe TOCTaBICHHON 3aja4
COBMECTHO C IIEJaroroM

4. wuccrneoosamenvckuil -
CaMOCTOSITeNIbHASI TBOPYECKAs
paboTa yJamuxcsi.

MeTo/1bl, B OCHOBE KOTOPBIX JIEKHT

(bODMa OopraHmu3anmvu JCATCIbHOCTHU

YUHaIIUuXCA 3aHATHUA.

1.

GppoumanvHulll -
OJTHOBpEMEHHas paboTa co
BCEMU yYaIIUMHUCS
KOJLIeKMUBHbIU -
opranuzaius npoodJeMHo-
MOMCKOBOTO WJIN
TBOPYECKOTO
B3aUMOJICVCTBUS MEXKIY
BCEMU JCTbMHU
UHOUBUOYATILHO-
GppoumanvHulll -
4yepeI0BaHNe
WHIUBUAYAIbHBIX U
(bpoHTaIBHBIX POpPM
paboThI

2pYnnosou - OpraHu3anus
paboThI 1O MaJBIM TPyIIIaM
(ot 2 10 7 yenoBek)
KOJLIeKMUBHO-2PYNNOBOU -
BBITIOJTHEHHE 3a/TaHUI
MaJIbIMU TPYIIIaMH,
TOCJIeYIOMIAsk TPE3CHTAITHS
PE3yNIbTATOB BBHITOJIHEHUS
3aaHnil 1 UX 0000IIeHnE
8 napax - opraHu3anus
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paboTHI IO Mapam

7.  UuHOUBUOYATLHBII -

WHIMBUIYaJIBHOE
BBITTIOTHEHHUE 3aJ]aHUMH,
pernieHue npoodiaem

10

11

12

[IporpammHBIE

CTPYKTYpBI

AJ'IFOpI/ITMLI JABUKCHUA

110 IMHUN

J/luckperHas cucrema

YIIPaBJICHU

[IponoprronanbHOE

yIIpaBlieHUE

AJITOPUTMBI U
[IPOTrpaMMBbI
[IPOXO0XKIACHUS

[IPENATCTBUN

Komb6unupoBannoe
BaHsTHE,
[IpaKTU4EeCKOoe
BaHsTHE,
COpEBHOBaHHE

MeToibl, B OCHOBE KOTOPBIX JICIKHUT

co0co0 OpraHu3aluy 3aHATHS:

1.

cnosechwiti (YCTHOE U3JI0KCHHUE,
Oecena) BUI€OMaTEPHAJIOB,
WJUTIOCTPAINii, HaOJII0IeHuE,
MoKa3 (MCIOJHEHHUE)
negarorom, pabora o odpasiy
U ap.)

npakmuyeckuti (TPEHUHT,
MPOrpaMMUPOBAHUE B CPE/IE.

MCTOIH)I, B OCHOBEC KOTOPBIX JICKHUT

YPOBEHb JECATSIbHOCTH JICTCH:

1.

00BACHUMENbHO-
UTLTIOCMPAMUBHDLL - IETH
BOCIIPUHUMAIOT M YCBaUBAIOT
TOTOBYIO HH(OPMAIIHIO
penpooyKmueHbll - yIalIuecs
BOCIIPOU3BO/IAT NOJIYYEHHBIE
3HAHHUSA ¥ OCBOCHHEIE CIIOCOOBI
JeSITeIbHOCTH
YACMUYHO-NOUCKOBBIIL -
ydacTHe JeTe B
KOJUIEKTHBHOM ITOHCKE,
pelIeHue NOoCTaBICHHON 3a/1aun
COBMECTHO C IIeJIaroroM
uccne0o8amenbCKull -
CaMOCTOSTENIbHASI TBOPUYECKAS
paboTta yJamuxcs.

ITamsaTkw,
MHCTPYKIIWU,
CXEMBEI,
MYJIbTUMEIUNHbBIE
MaTepHabl,
KOMIIBIOTEPHBIC
[IPOTPaMMHBIE
CcpeicTBa

KommneroTep,
MYJIbTUMEIUNHBIN

[IPOEKTOP,
KOHCTPYKTOP
Mindstorms
Education EV3,
Arduino

Ornpoc,
CaMOCTOSITeNIbHAS
abora, wurpa-
MCIIBITAHNE,
KOJIEKTUBHAS
ediekcus, OT3bIB,
KOJIJIEKTUBHBIN
aHaM3 padorT,
camMOaHaJIH3
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MeToibl, B OCHOBE KOTODBIX JICIKHUT

dbopma opraHuzanum 1eaTelIbHOCTH

YdaliuXxXcCs 3aHATHA .

1.

@pornmanvHolll -
OJIHOBpEeMEeHHas paboTa co
BCEMH YYaITUMHUCS
KOJLIeKMUGHbIL - OpraHu3aIusl
MPOOIIEMHO-TIONCKOBOTO HITH
TBOPYECKOTO B3aUMO/ICHCTBUSA
MEXTy BCEMH JIEThbMHU
UHOUBUOYATILHO-(DPOHMANLHBIL
- YepeIoBaHue
WHIUBUAYAIbHBIX U
¢bpoHTaTBHBIX (HOPM pPabOTHI
2pYynnoeotl - Opranu3anus
paboThI [0 MajbIM Ipynnam (0T
2 110 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBITNIOJTHEHHE 3a/1aHU MaJIbIMU
rpyIIamMu, MOCIeIyroImas
MIpe3eHTalMsl Pe3yIbTaToB
BBITIOJTHEHUS 3aIaHUN U MX
000011eHne

6 napax - opranuzanusi paboTsl
0 mapam

UHOUBUOYATILHBILLL -
WHJUBUAYAIBHOE BBIIOJHEHHE
3aJlaHuH, penieHre npoodieM

13 [[IpoexTHas Kom6unupoBanHoe |[MeToibl, B OCHOBE KOTOPBIX JEKUT [TamsaTkn, Kommnsrotep, Ormpoc, BBICTaBKa,
eSTEABHOCTS BaHsATHE, CIOco0 OpraHu3aIMy 3aHATHUS: MHCTPYKIINY, MyJIbTUMEIUMHBIN  [caMOCTOsATEIbHAS
MPaKTHYECKOE 1. cnosecnulii (yCTHOE H3JI0)KEHUE, [CXEMBI, [TPOEKTOP, abora,
3aHATHE, Oecena.) MYJIBTUMEAUIHBIE [KOHCTPYKTOD ﬁpe3emaum
COpEBHOBAHHE 2. Haensaowuwiil (MoKas MaTepHuabl, Mindstorms TBOPYECKUX PaboT,
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BHJICOMATEPHAJIOB,
WUTIOCTpAINii, HaOJII0IeHuE,
MoKa3 (MCIOJHEHHUE)
neaarorom, pabora mo oopasiy
u JIp.)
3.  npakmuueckui (TPSHUHT,

POrpaMMHUPOBaHUE B CPEIE.

MeTo/TbI, B OCHOBE KOTOPBIX JIGKUT

YDPOBEHbB JICITEILHOCTH ACTEH:

1. ob6wsachumenvro-
UTLIIOCMPAMUBHBLIL - IETH
BOCIIPUHHUMAIOT U YCBaWBAIOT
TOTOBYIO HH(OPMAIUIO

2.  penpooyKmusHulil - ydaIuecs
BOCIIPOU3BOJIAT MOJTYYCHHBIC
3HAHHUSA ¥ OCBOCHHEIE CIIOCOOBI
JIEATEILHOCTH

3. YacmuuHO-nOUCKOBbIIL -

ydacTue JeTei B
KOJIJIEKTUBHOM IIOMCKE,
pelieHre ToCTaBIeHHOM 3a1aun
COBMECTHO C II€JaroroM

4. wuccneoosamenvckuil -
CaMOCTOSITeITbHAST TBOPYCCKAs
paboTa yyamuxcs.

MeTo/1bl, B OCHOBE KOTOPBIX JIEKHT

d)ODMa OopraHu3aniy ACATCIbHOCTHU

YJaIlluXCsl 3aHATUA.

1. @poumanvnovui -
OJIHOBpEeMEeHHas paboTa co
BCEMH YYalIUMHUCS

2.  KOMNeKmueHulll - OPTaHU3ALUSL
pOoOJIEMHO-TIOUCKOBOTO MITH

KOMIIbIOTEPHBIE
[IPOrpaMMHBIE
cpencTaa

Education EV3,
Arduino

MTpa-uCIIbITAaHUE,
KOJIJICKTHBHAS
edaekcusi, OT3bIB,
KOJIJICKTUBHBIN
aHaM3 padoT,
caMoOaHaJIu3

33




TBOPYECKOTO B3aMMOICHCTBUS
MEXTy BCEMH JIEThbMHU
UHOUBUOYATILHO-DPOHMATLHBLLL
- yepeioBaHue
WH/IUBUYATbHBIX U
¢bpoHTaTBHBIX (HOPM pPabOTHI
2PYnnosotl - OpraHu3aius
paboTBI 1O MaJIBIM Tpymam (0T
2 110 7 4enoBeK)
KOJLIeKMUBHO-2PYNNOBOU -
BBINOJIHEHUE 3aJIAHUI MAJIBIMUA
rpyIIamMu, MOCIeIyIoImas
MPE3CHTAIMsI Pe3yIbTaTOB
BBITIOJTHEHUS 33/ IaHUN U MX
00001IeHne

8 napax - opranuzanusi paboTsl
0 mapam

UHOUBUOYATILHBILLL -
WHJ/IMBUTyJIbHOE BBIMIOJIHCHUE
3aJlaHuH, penieHre npoodsieM
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Ipunyuner opeanuzayuu 3aHamuil

Opranmsanust pabotsl ¢ npoayktamu LEGO Education u Arduino
O0asupyeTrcsi Ha NPUHLHUIE MPAKTUYECKOro OO0y4yeHHs. Ydaluecss cHaydaja
OOAyMBIBAIOT, a 3aT€M CO3Jal0T paziuyHble Mojaenu. I[lpu 3TomM akTUBH3AIM
YCBOEHHs y4EOHOIro Marepuana JAOCTUraercs Ojgarogaps TOMY, 4TO MO3T U PyKH
«pabotator BmMecTe». [Ipu cOopke Moneneil, yyamuecss HE TOJIBKO BBICTYNAIOT B
KAaueCTBE FOHBIX UCCle0BaTeNel U MHXXeHEpoB. OHU enl€ 1 BOBJICYEHBI B UTPOBYIO
NEATEIbHOCTb.

Urpast ¢ poOOTOM, MIKOJBHUKH C JIETKOCTbIO YCBAaWBAIOT 3HAHUSA U3
€CTECTBEHHBIX HAyK, TEXHOJIOTMH, MATEMAaTUKH, HE 0OSCh COBEpLIaTh OLIMOKU H
UCHPaBIATh UX. Beap po6oT HE MOXkeT o0uaeTh peOEHKa, cenaTh eMy 3aMeuaHue
WIA BBICTAaBUTH OILEHKY, HO TPU 3TOM OH MOCTOSHHO MOOYXHA€T MX MBICIHUTH H
pelaTh BOZHUKAIOIINE TPOOIIEMBI.

Dopmbl npogedeHus 3aHAMULL

[lepBoHauaibHOE MUCIOJIB30BAaHUE KOHCTPYKTOPOB Jlero Tpedyer Hamuuus
TOTOBBIX IIIA0JIOHOB: MPU OTCYTCTBHUU y MHOTHX JAETEeH MPaKTUYECKOIO OIbITa
HEOOXOJMM TMeEpBbI 3Tan OOy4eHMs, Ha KOTOPOM MPOUCXOJUT 3HAKOMCTBO C
pa3iMYHBIMM BHUJAMU COCAMHEHHUs JeTalied, BblpabaThIBae€TCs yMEHHUE 4YHUTaTb
YepTeXH U B3aUMOJEHCTBOBATH B KOMaH/IE.

B panbHeiiieM, ywaniuecss OTKIOHSIIOTCS OT HWHCTPYKIMH, BKJIHOYas
cOOCTBEeHHYI0  (paHTa3Mio, KOTOpas TO3BOJSET  CO3[aBaTh  COBEPIICHHO
HEBEPOATHBIC Mojenu. HemoctaToxk 3HAHUW JJIs MPOU3BOJACTBA COOCTBEHHOM
MOJIENId KOMIIGHCUPYETCSl BO3pacTalollell aKTUBHOCTHIO JIFOOO3HATEILHOCTH
y4anierocsi, 4To BEIBOJAUT 00yu€HHE Ha HOBBIM MPOyKTUBHBIN YPOBEHb.
OcHnognbie smanvl pazpabdomku npoekma.

—  OO0o3HaueHUEe TEMBI MPOEKTA.

—  Uenpb 1 3amaun npeacTaBasieMoro MpoeKTa.

—  Paszpaborka MexaHu3zMa Ha OCHOBE KOHCTpyKTOpoB Jlero u Arduino.
—  CocraBieHue IporpaMMsl JiIsl padOThl MEXaHU3MA.

—  TectupoBanue monenu, ycrpaHenue Ae(eKToB U HEUCIIPAaBHOCTEM.
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[Tpu pa3pa®oTke U OTIaJKE MPOEKTOB YUaIUECs AETSATCS OMBITOM JIPYT C
IpyroM, 4YTo oueHb OJ((EKTHBHO BIMSET Ha pa3BUTHE [O3HABATENbHBIX,
TBOPYECKUX HABBIKOB, & TAK)KE CAMOCTOSATEIBHOCTD IKOJIBHUKOB.

TpamummonnsiMu  popMamMu TPOBEACHUSA 3aHATHHA SIBIAIOTCS: Oecena,
pacckas, nmpobsieMHOe u3iokeHue Marepuana. OcHOBHas (opMa JEsTENIbHOCTU
yYallUXCi — O3TO CaMOCTOATENIbHAs HHTEJUICKTyaJbHAasT M IPAKTHYECKas
NEeATEIbHOCTh YYalllUXCs, B COYETAHWU C TPYNIOBOW, MHAUBUAYAJIbHON (POpMOI
pabOThI HIKOJILHUKOB.

Ha kaxmoM W3 BBIIIENEPEUUCICHHBIX JTaloOB yyalluecs Kak Obl
«HAKJIA/IbIBAIOT» HOBBIE 3HAHUS HA T€, KOTOPBIMH OHU Y€ 00JaJaroT, pacuIupsis,

TaKHUM o6pa30M, CBOMH IIO3HAHMU:L.

YCJ10BUSA PEAJIM3ALIAU ITPOT'PAMMBbI

MarepuajbHO-TEXHHYECKOE O0ecreyeHue
Tomewenue.

[Tomemnienne it TPOBENCHUS 3aHATUM JOJKEH OBITh JOCTAaTOYHO
MPOCTOPHBIM, XOPOIIO MPOBETPUBAEMBIM, C XOPOUIMM €CTECTBEHHBIM W
HMCKYCCTBEHHbIM OCBellleHHeM. CBET AOJDKEH MaJaTh Ha PYyKH JETEl C JIEBOM
cTopoHbl. CTOJBI MOTYT OBITH PAacCUMTaHBI HA J[BA YEJIIOBEKA, HO JOJKHBI OBITH
paccTaByieHbl TakK, 4YTOObI JI€TU MOTJU paboTaTh, HE CTECHsISI JpYyr Ipyra, a
PYKOBOJIUTEH MOT TOJIOMTH K KaXKJIOMY YUEHHUKY, IIPU ITOM, HE MelIas paboTaThb
JPyTOMY y4allemMycsi.

Memoouueckuii poHO.

JInst  ycrenmrHoro TPOBENECHUS 3aHSATHH HEOOXOJIMMO HMMETh BBICTaBKY
W3J1eNIUM, TaONuIBl ¢ o0pasliamMu, KypHaJIbl U KHUTH, UHCTPYKIIMOHHBIE KapThI,
1a0JIOHHBI.

Mamepuanvl u uncmpymenmai.

Konctpyxkropsr JIET'O, JIET'O BEAY, APIAIYNHO koMnbroTephl, TPOEKTOP,
DKpaH.

MarepuanbHO-TEXHUYECKOE OCHAIlEHWE B paMKax (penepaibHOro mpoekTa

«Ycmex Kaxaoro pebeHka» HalMOHANIBbHOTO mpoekta «OOpa3oBaHHE» B YaCTH
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Co3aaHMs HOBBIX MCCT JOITOJIHUTCIBHOI'O O6p&30BaHI/I$I I[eTeI\/'I B O6p330BaTeJ'IbHBIX

opranuzauusx Huwxeropoackoi 06sactu.

IIT.

1.
2.

© ©o N o g &~ W

OO6pazoBaTenbHbIA POOOTOTEXHUYECKUN KOMIUIEKT TUIl 1 — 2 1IIT.

[InacTUKOBOE TOJIE C KOMIUIEKTOM COPEBHOBATENIbHBIX 3JEMEHTOB — 1

Pecypchbiit HaGop — 1 1miT.

OO6pa3oBaresbHbIN POOOTOTEXHUYECKUN KOMIUIEKT TUIT 2 — 2 IIT.
Jatuuk cBera — 1 mT.

Y npTpa3ByKoBOM 1aT4MK — 1 IT.

NK-uzmyvarens — 1 mr.

Habop coenuaunTeabHbIX Kabeaei — 1 mT.

3apsiIHOE YCTPOUCTBO — | MIT.

KoMnnioTepHoe 0OCHAIIIEHHE:

1.
2.
3.

HoyTtOyk ydyenuka - 6 mr.
HoytOyx yuurens — 1 wir.

M®YVY — 1 mr.
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CoIMaIN3allH, JIOTIOJIHUTEJIHHBIX o01epa3BUBAIOIITIX porpamMmm c
MCIIOJI30BaHUEM JIUCTAHIITMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTUN .
9. Komnnenuus pa3BUTUS JOMOJHUTEIBHOTO 00pa3zoBanus aerei g0 2030 rona,
yrBepxkaeHHas Pacnopsbkennem [IpaButenscTBa Poccuiickont ®@enepanun OT
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CTPaTErM4eCKOMY pPa3BUTUIO U HAIMOHAJBHBIM TNPOEKTaM (MPOTOKOJI OT 24
nekabps 2018 roma Ne 16).
13. IMucebmo MunmucrepctBa npocsemieHusi PO ot 1 nHos6ps 2021 r. Ne Ab-
1898/06 «O HampaBiI€eHUM METOAMYECKMX pEeKOMeHaauuid. Meroguueckue
PEKOMEHJAIMU 110 MPUOOPETEHUI0 CPENICTB OOYYECHMsS] W BOCIHUTAHUS B IIEIISAX
CO3/IaHUSI HOBBIX MECT B 00pa30BaTE/IbHBIX OPTaHU3AMAX PA3TUYHBIX TUIIOB IS
peanuzanuu JOTIOJTHUTEJIHHBIX 00111epa3BUBAIOIIINX nmporpaMmm BCEX
HAIpaBJICHHOCTE B paMKax pPErHOHAIBHBIX MPOEKTOB, 00ECIEUYNBAIOIINX
JIIOCTHKEHUE LIEJIEN, ToKas3aresnerd u pesyibrata dOenepaibHOro mpoekra «Ycmnex
KKJI0TO peOeHKa» HallMOHAIBHOTO mpoekTa «O0pa3oBaHue».
14. Mertoaudeckue PEKOMEHTAIIU 1o pa3paboTke (COCTaBIJICHUIO)
JIOTIOJIHUTENIHLHOM 00111e00pa3oBaTenbHON oO1epa3BuBaroiei mporpamMmmel [ bOY

JITIO HUPO.
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15. TlocraHoBieHHE ' TaBHOTO TrOCYAapCTBEHHOTO CAHMTAPHOTO Bpadya PP ot 28
ceHtsiOpst 2020 r. No 28 "O6 yrBepknenuu canutapubix npasun CII 2.4.3648-20
"CaHUTapHO-AMUAEMHUOJOTUYECKHE TPEOOBaHMSI K OpraHu3alusM BOCIUTaHUS U
oOyueHus1, OTAbIXAa U 03JI0POBIICHUS AETEH U MOJIOJCKH".
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Cnmcok auTepaTypsl AJs eJarora

1. Komapoga JI. I'. «Crpoum u3 LEGO» (MoaenrpoBaHue JOTUYECKUX
OTHOILIEHUH U 00BEKTOB pealIbHOTO MHpa cpeacTBaMu KoHcTpykTopa LEGO). —
M.; «JIMHKA — ITPECCy, 2001.

2. Oumunmon C.A. Po6oToTexnuka s nereit u pogureneit. — CI16.: Hayka,
2013.319¢

3. PykoBoxmctBo 1o monb3oBaHuio  koHCTpykTopoM LEGO DACTA
«B0300HOBIIIEMbIE HCTOUHUKH SHEPTUI.

4. PykoBoacTBO TO Tmosb3oBaHHMIO KoHcTpykTopom LEGO DACTA
«HXeHepHass MEXaHUKay.

5. PykoBonctBo 1o nosb3oBanuio koHctpykropom LEGO DACTA «PabGora.
OHeprusi. MOIHOCTHY.

6. PykoBoacTBo no nonp3oBanuto koHCTpyKTopoM LEGO DACTA eLAB.

UHTEPHET-PECYPCBHI JUIS1 JETEM
7. .http://russos.livejournal.com/817254.html
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HauOosiee TOJIHBIA COOpPHUK HHQOpPMAIMU O POOOTOTEXHUKE. [DIEKTPOHHBIN

pecypc] — Pexum moctyna: , cBoOoHbI hitp://robotics.ru/.
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[Ipunoxenus 1
OueHovHbIE MaTEpPHAIIBI

Tect 1

1. Jdas o0meHa panHbiMu Mexay EV3 0jokoM M KOMIOBIOTEPOM
UCIOJIb3YeT . ..
a) WIMAX
b) PCI mopr
c) WI-FI
d) USB nopr
2. BepHbIM sIBJIsSIeTCSl YTBEPKIEHHE. ..
a) Omok EV3 umeer 5 BBIXOJHBIX ¥ 4 BXOJIHBIX ITOPTa
b) 6mox EV3 umeeT 5 BXOAHBIX U 4 BBIXOJHBIX IIOPTA
c) 6ok EV3 umeet 4 BXOIHBIX ¥ 4 BBIXOIHBIX IIOPTa
d) 6mok EV3 umeer 3 BBIXOIHBIX U 3 BXOJHBIX ITOPTa
3. YcTpoiicTBOM, MO3BOJISIIOIIAM POOOTY ONpeaeJuTh PaccTosTHHE 10
00beKTa U pearnpoBaTh HA JABUKEHUE, SIBJISAETCS. ..
a) YIbTpa3BYKOBOM JaTYUK
b) JlaTuuk 3ByKa
¢) Jartuuk 1Bera
d) I'mpockom
4. CepBoMoOTOp — 3TO...
a) yCTPOMCTBO JJIs ONpeC/ICHUs I[BETa
b) ycTpoiicTBO ISl ABMYKEHHUS poOOTa
C) yCTPOMCTBO JJIs IPOUTPHIBAHMS 3ByKa
d) ycTpo#CTBO a5t XpaHEHUS TaHHBIX
5. K ocHoBabiM THnaM Aetasieil LEGO MINDSTORMS otHocsiTes. ..
a) IIeCTepeHKH, OOJITHI, ITYPYIIbI, OATKH
b) Ganku, mTudTHL, BTYIKH, PUKCATOPHI

C) Oanku, BTYJKH, IIYPYIIbI, TAHKH
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d)

MWTUQTHI, IIypPYTIbI, OOJITHI, MJIACTUHBI

s moakiaoyenuss aaryuka K EV3 Tpedyercs moacoe uHUTH OAMH
KOHell KaldeJyisl K JaTYUKY, a IPYIOM...

K 0JJHOMY U3 BXOJHbIX (1,2,3,4) mopToB EV3

OCTaBUTb CBOOOIHBIM

K aKKyMYJISITOPY

K 0JJHOMY U3 BeIXoAHBIX (A, B, C, D) noptoB EV3

Jiis noakI0YeHus ceppomoropa K EV3 Tpedyercsi moacoeMHUTh OIMH
KOHell KaleJisi K CepBOMOTOPY, a APYIOii...

K 0JJHOMY U3 BeIXoAHBIX (A, B, C, D) noptoB EV3

B USB nopt EV3

K 0JJHOMY U3 BXOJHbIX (1,2,3,4) mopToB EV3

OCTaBUTh CBOOOTHBIM

Biok «He3aBHcHMMoOe yripaBJieHHe MOTOPaAMW YIIpaBJIsieT...

JIBYMsI CEpBOMOTOpaMHU

OJIHUM CEPBOMOTOPOM

OJIHM CEPBOMOTOPOM U OJHUM JATYUKOM

HauboJsbiee paccTosinue, HA KOTOPOM YJbTPa3BYKOBOM TaTYUK MOKET
O0HAPYKUTH 00BEKT...

50 cm.

100 cm.

3 M.

250 cm.

Jiis1 {BMKeHUs1 poO0OTa BIepe]l C UCIOJIb30BAHUEM JIBYX CEPBOMOTOPOB
HY’KHO...

3a/laTh TIOJIOKHUTEIIbHYI0O MOIIHOCTh MoTOpa Ha Onoke «PymneBoe
YIPaBICHUE)

3a/JlaTh ~ OTPUIATEIBLHYI0 MOIIMHOCTH MOTOpa Ha Onoke «PyneBoe
YIPaBICHUE)

3a71aThb IMOJIOKUTCIbHYIO MOIIIHOCTh MOTOpAa Ha onoxe «bobIioi MOTOP»
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d)
11.

d)

3aJaTh OTPULIATEIBHYIO MOIIIHOCTh MOTOpa Ha 0Ji0ke «bonbioit MOTOp»
Jisi IBMKeHUus1 po0oTa Ha3aJ ¢ MCNOJIb30BAHHEM JIBYX CEPBOMOTOPOB
HYKHO...

3a/1aTh  MOJIOKHUTENIbHYI0O MOIIHOCTh MoOTOpa Ha Onoke «PyneBoe
yIpaBICHUE)

3aaTh  OTPHULATENIBHYIO MOIIHOCTH MoOTOpa Ha Osoke «PyneBoe
YIPABICHUE)

3a]1aTh MOJOKUTENBHYIO MOIIIHOCTh MOTOpa Ha 0sioke «bobI1oit MOTOP»

3a/1aTh OTPULIATEIIBHYIO MOIITHOCTh MOTOpa Ha OJ0Ke «Bobiiioit MoTOp»
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[Tpunoxenue 1

Tect 2

3apanue Nel. Hannmmre nosnbie HazBanus aerauaeid LEGO Mindstorms EV-3:

3aganue Ne2. HanumuTe moJIHbIE Ha3BaHHUSl JJIEKTPOHHBLIX KommnoHeHToB LEGO
Mindstorms EV-3:

£

|b—l
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3aganue Ne3. [lepeuncianTe OCHOBHBIC IPABUJIA PA0OTHI B Ka0MHeTe POOOTOTEXHUKH:

3amanne Ned,
Pacckaxkure o moprax LEGO Mindstorms EV-3:
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