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Hopmarusnas 6a3a

. ®denepanbHbiii 3akoH oT 29.12.2012 No273-D3 «O6
obpazoBanuu B POy, Konnenus pa3Butus
JIOTIOJTHUTEIBHOTO 00pa30BaHus JeTel (pacropsKeHne
npaButenbcTBa PO ot 4 centsaops 2014 1. Nel726-p).

. ITocranoBneHue 1 1aBHOrO rocy1apCTBEHHOTO
canutapHoro Bpauda Poccuiickoii ®enepauuu ot 04.07.2014
Ne41 «O6 yrBepxknenuu CanlluH 2.4.4.3172-14
«CAHUTAPHO-3MHJIEMHOIOTHYECKHE TPEOOBaHUS K
YCTPOMCTBY, COACPKAHUIO U OPTaHU3AINU PEKIMA PAOOTHI
00pa3oBareIbHbIX OPraHU3aLMMI JOMOJIHUTEIBHOTO
00pa3zoBaHusl I€TEH.

. [Tpuka3z MunucrepcTBa 00pazoBanus U Hayku PD ot
29 aBrycta2013r. Nel008 r. MockBa « O0 yTBepKICHUH
OpraHu3alMK U OCYLIECTBICHUs 00pa30BaTeIbHON
JESTEIbHOCTH 110 JONOJHUTEIbHBIM
00111e00pa3oBaTeIbHBIM POTrPaMMam».

. Pacnopsoxkenne Munucrepcrsa npocsemernust PO or
01.03.2019 . NeP-23 «O0 yTBep»k/1€HUU METOAMYECKUX
pEKOMEHAAINN 110 CO3JaHUI0 MECT ISl peanu3aluu
OCHOBHBIX U JONOJHUTENIBHBIX 00111€00pa30oBaTeIbHbIX
porpaMMm 1u(ppoBOro, €CTECTBEHHOHAYUHOTO,
TEXHUYECKOT0 M TYMaHUTApPHOTO Mpoguiieit B
o0Opa3oBaTebHbIX OPraHU3aLUsAX, PACTIOIO0KEHHBIX B
CEJIbCKOM MECTHOCTH M MAJIBIX TOPOJaX, U AUCTAaHLIMOHHBIX
porpaMM oOy4YeHHs OIpeIeEHHBIX KaTeropui
00y4arolXcs , B TOM 4Hcie Ha 06a3e CeTeBOro
B3aHUMOJIEUCTBUSY.

. [Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku PA ot
27.09.2019 1. Ne1002 «O coznanuu LlentpoB o0pa3oBanus u
HayK 1H(POBOro U ryMaHUTapHOTO npoduieit Ha 6aze
0011e00pa3oBaTeIbHBIX OPraHu3aIii, pacloIOKEHHBIX Ha
tepputopun PA.

. VYeras MKOVY «'mnn6ekasCOLL» Yaponuuckuii
pation P/I.

. [Tonoxxenue o nopsiake pa3paboTKU U YTBEPKICHUS
JIOTIOJTHUTENBHBIX 00111€00pa30BaTeIbHBIX IPOrPaAMM.

. [Tonoxenue o Llentpe oOpa3oBanus uudpoBoro u
rymanurtapHoro npoguieit «Touka poctay MKOY
«'mmbckassCOIL» Yapoauackuii paiton PJI
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1.1. IlosicHUTEABbHASA 3ANIMCKA

PabGowass mporpamma kpyxkka «OOpa3oBaTejibHasi POOOTOTEXHHKA)
COCTaBJI€Ha B COOTBETCTBUM C OCHOBHBIMH MOJIOKEHHSIMH DeaepanbHOro
TrOCY/IapCTBEHHOTO 00Pa30BaTEILHOIO CTaHAapTa OCHOBHOTO OOIIET0 00pa30BaHUs
(®10C 0OO0O0); TpeOoBaHMAMH K pe3yiabTaraM OCBOECHHS  OCHOBHOM
oOpa3oBaTeIbHONW TMPOTPaMMbl (JTUIHOCTHBIM, METAIPEIMETHBIM, TPEIMETHBIM);
OCHOBHBIMH TMOJIXOIaMH K Pa3BUTHUIO U (HOPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX
nevctuid (YY) aysa ocHoBHOro obmiero oopasoBanusi, [IpumepHoit 0CHOBHOM
oOpazoBarenbHOM Tporpammbl OY u Ha ocHoBanuu mpukaza Ne 1577 or 31
nekadps 2015 . MunoOpnayku Poccun «O BHeceHur u3MeHeHul B (enepanbHbIN
rOCyIapCTBEHHBI 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOIO OOIIEro 0Opa3oBaHUA,
YTBEPKJICHHBIN MpuKazoM MuUHHUCTEpCTBA 00pa3oBaHMS M HAyKH POCCHICKOU
®enepartuu ot 17 nexadbps 2010 r. Ne 1897».

Peanuzaums mporpammbl ocymiecTBisiercss Ha 0Oaze llenTpa oOpa3oBaHus
uuppoBoro U rymanutapHoro npoguneii «Touka pocray», CO3IaHHOIO B IEJAX
pPa3BUTHS W peaiv3allii OCHOBHBIX M JIONOJHUTEIBHBIX 00IIe00pa30oBaTebHbIX
nporpaMm 1U(POBOro, €CTECTBEHHOHAYYHOT0 M TYMaHUTapHOro mpoduie,
(bopMHUpOBaHUS COLMAIBHON KYIbTYpbI, IPOEKTHON NE€ATEIbHOCTH, HAPABIECHHOM
HE TOJIBKO Ha PacUIMPEHHE MO3HABATEIbHBIX MHTEPECOB HIKOJIBHUKOB, HO M Ha
CTUMYJIUPOBAHHE AKTUBHOCTHU, MHULIMATUBBI U HUCCIIEIOBATEILCKON JEATEIbHOCTH
00y4JaroIuxcs.

Hcnonb3zoBanue JIero-KOHCTPYKTOPOB BO BHEYPOUHOM JESATEIBHOCTHU
MOBBINIAET MOTHBAIMIO YYaIIMXCS K OOY4YeHHWIO, T.K. MPU ATOM TpeOyroTcs
3HAHMS MPAKTHYECKU U3 BCEX yUEOHBIX TUCHUIUIMH OT UCKYCCTB U UCTOPUH JIO
MaTE€MaTUKU U €CTECTBEHHBIX HayK. MeXIpeaIMEeTHbIC 3aHSATHUSI ONMHUPAIOTCSA Ha
€CTECTBEHHbI MHTEpEC K pa3palOTKE M MOCTPONKE Pa3IMYHBIX MEXaHU3MOB.
OpnoBpeMeHHO 3aHsATHs JIEI'O kak Henb3s Jydlle MOAXOAAT I U3y4EHUS
OCHOB JITOPUTMHU3ALIMK U MpPOrpaMMUpoBaHusl. M3ydas mpocTble MEXaHHU3MBI,
pebsita yuyarcss paboraTth pykamu (pa3BUTHE MEJIKUX W TOYHBIX JIBUKCHUN),
Pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUICHUE, (paHTa3UI0, U3y4aroT
MPUHIUAIBI PAOOTHI MHOTMX MEXaHU3MOB.

[Iporpamma paccuMTaHa Ha OOyYarolUMXCs, HAYMHAIOMIUX 3aHUMAThCS
pobotoTexnukoi, Ha 34 4. (1 wac B Hememo). [IpomgomKUTENTEHOCTH OIHOTO
3ansTus — 40 muH. Bo3pacTHas rpymnma ydammuxcsi, Ha KOTOPBIX OPUEHTHUPOBAHBI
sansaTs — 11-13 net (5-7 kmacchr).

1.2. Ileau u 321244 MPOrpaMMbl
KpyxoK nMeeT HayYHO-TeXHUYECKYH) HAINPABJIEHHOCTh
Ileab nporpamMmmsi:
~ c(opMupoBaTh TUYHOCTH YYAIIETOCs, CIIOCOOHOTO CAMOCTOSITEILHO CTABUTh
y4eOHBbIE 1IeJIM U TPOSKTUPOBATH MyTH UX PeaU3aluy;
— u3y4eHHe U cOOpKa MAIllUH U YCTPOUCTB;
— HCCJENOBaHME MAlllMH, B KOTOPBIX €CTh MOTOP;



— MH3YYCHHUC DHCPIvU BCTPA U U3TOTOBJICHUC YCTPOﬁCTB JJI HAKOIIJICHUA U
HCII0JIb30BaHUS ATOM OHCPI'UHU,
— H3YUCHHUC BY6‘{8,TLIX nepcaad 1 MCXaHU3MOB.

3aga4yu nporpamMmsbi:
Oo0pasoBarte/ibHbIC:
— HM3y4YEHHE OCHOB POOOTOTEXHUKH C IPUMEHEHUEM ITPOrPaMMUPYEMBIX
YCTPOMCTB;
— HAy4YWUTb YUTATh DJIEMEHTAPHBIE CXEMBbI, a TAaKXKe COOUPaATh MOJIENH 10
NPEMIOKEHHBIM CXEMaM U UHCTPYKUHUSIM;

Pa3BuBalomue:

— pa3BUBaTh 00OpPa3HOE MBIIIJIEHNUE, KOHCTPYKTOPCKHE CITOCOOHOCTH
YYaIIUXCS;

— pa3BHUBaTh YMEHHE JIOBECTH PEIICHUE 3a/1a9U OT MPOEKTa J0 padoTaromie
MOJEIIH;

— pa3BuUBaTh MNPOAYKTUBHYIO KOHCTPYKTOPCKYIO HESTEIbHOCTh: OOECIEUUTH
OCBOCHHE YyYaIlllUMHUCS OCHOBHBIX MPUEMOB COOPKH M IPOTrpaMMHPOBAHHS
POOOTOTEXHHUUECKUX CPECTB;

— pa3BUBaTh YMEHHE MOCTAHOBKHM TEXHHYECKOW 3a/iau, cOOMpaTh M HU3ydyaTh
HY)KHYIO HH(pOpMAIMIO, HAXOIWTh KOHKPETHOE pelIeHHe 3aJaud |
OCYHIECTBIISITh CBOM TBOPUYECKUM 3aMBbICET.

BocnurareabHble:
— BOCIIHTaTh YMEHHUE pabOTaTh B KOJUICKTUBE C YIETOM JIMYHOCTHBIX KAaYECTB
yYaIuXxcs, MCUXOJIOTMYECKUX U BO3PACTHBIX 0COOCHHOCTEHH;
— BOCIIHTaTh TPYAOIIOONE U YBAXKUTEIBHOE OTHOIIICHUS K
WHTEJUIEKTYaIbHOMY TPYAY;
— (dopMupoBaTh y ydaluxcs MOTUBAIIUHU K 3J0POBOMY 00pasy KU3HU;

JTanbl NPOBEIEHUs 3aHSITHS:
YcraHoB/IeHMe B3aMMOCBS3EI.
3aHsATHE HAYMHACTCS C KPATKOTO OOBSICHEHUs TMpeaHa3HadyeHus ©u (QyHKIuH
MOJIeTIel W MHTEPAKTUBHBIX TpEHaXepoB. [Ipu 3TOM ydamumMcss TOKa3bIBAETCS
HEOOJBITION BUCOPOJIUK O peaabHOM MexanusMe (ero aHanorom Oymetr JIETO®-
MOJIeTIb), KOTOpPBI CHAaO)XEH JIAKOHUYHBIMH CYOTHTpaMH C J00aBlieHHUEM
KOMMEHTAapHUEB 110 JAHHOU TEME.
KoncTtpyupoBanme. VYwuyamuecs 10 HMHCTPYKIUSIM COOMPAOT
MOJICTTH, B KOTOPBIX 3aJI0’KEHBI KOHIICTIIIIM OCHOBHBIX pa3/iesioB oOy4ueHus. PebsTa
MOJTYYarOT ITOJIC3HBIC COBETHI M TOJICKA3KH, KaK MPOBECTH WCIBITAaHUS MOJCITH U
yOeIUThCs, 9YTO OHA cOOpaHa U paboTaeT MPaBUIIBHO.
Peduiexcusi. B npornecce uccienoBanus ydaiuecs: 00 yMbIBaIOT,
YTO OHM JIOJKHBI CKOHCTPYHUPOBATh U KAKUX PE3YJIbTAaTOB NOCTHUYb; MPU STOM
yrIyOnsieTcst X MOHMMAaHUe MPHOOpeTeHHOro onbiTa. OHU O0O0CYXAAI0T MPOEKT



¥ BOIUIOIIAIOT CBOM WJeW Ha mpaktuke. Ilepen KaknbiM 3aHATHEM pebdsTa
JOJDKHBI BBICKA3aTb CBOM TNIPEANOJIOKEHHUS O TOM, 4YTO Y HHUX JOJIKHO
MOJIyYUTHCS, & B KOHIIE — 3alKMCaTh PE3YyJlbTaThbl. YUHUTEIb MOXKET MPEIJIOKUTH
y4YaluMcsl cliefiaTh MPE3EHTAIUI0 U MPEACTaBUTh BCE ATalbl CBOEH paldOTHI C
HEOOXONUMBIMU  MOsACHeHUsIMU.  [Ipennmaraemple  y4yamuMcs  BOINPOCHI
CIIOCOOCTBYIOT TOMY, YTOOBI OHHM BBICKA3bIBAJIA CBOM TMPEAMNOIOKEHUS (J1aBasiv
Mpe/IBApUTEIbHBIE OLEHKH ), TPUBOJIMIIMN JIOTHUYECKHE 000CHOBAHUS U JOBOIWIN
JI0 KOHIIA Ba)XHBIE HCCIIECIOBAHUSI. DTU BOMPOCHI JIOJDKHBI TAKXKE HABOAUTH
YYCHUKOB Ha Pa3MBIILICHHUS O TOM, HaJl YeM OHHM padOTaJIM O CUX MOp U KaKue
HOBBIC UJIEM MOXKHO BBIJIBUHYTH JJI pEUIECHUS 3a7add. JDTO, B CBOIO OYEPE/b,
AT YYWUTEII0 BO3MOKHOCTH OIICGHUBATh YYCOHBIC TOCTHKCHHUS KaKIOTO
y4YCHUKA.

PaszBurme. Ilpemnaratorcs mnyTM H  CHOCOOBI  MPOAOIHKEHUS
UCCJICIOBAaHU HA OCHOBE TIOJMYYEHHBIX pPE3yJAbTaToB. Yuaiuecs OyayT
HKCIIEPUMEHTUPOBATH, pa3pabaThiBaTh MOJAEIU C HOBBIMH BO3MOXKHOCTAMH, a
TaKX€ pa3BUBaTb CBOM HJAEH MPUMEHUTEIBHO K pEaJbHbIM MAallWHAM H
MEXaHU3MaM.

PaGouue Onankm ywammxesi. Crenys ykasaHusiM B OJaHKax,
pebsita OyAyT BBICKa3bIBaTh CBOM MPEAINOJIOKEHHS, NMPOBOJUTH UCIBITAHUS U
U3MEpPEHHUs, 3alUChIBaTh TMOJYYEHHBIE pe3yJIbTaThl, MOIU(PUIMPOBATE U
CpaBHUBATh MOJICJIA U JI€JaTh BHIBOABL. YUHUTEIb MOXKET MPEJIOKUTh YHAIIUMCS
CpaBHUTH CBOM Paboure ONaHKU U MOACIUTHCA C TOBApHUIIAMU pe3yJIbTaTaMH,
OoOCYyIUTh pa3MUYHBbIE AaCIMEKThl, HampUMeEp, JOCTOBEPHOCTh PE3YJIHTATOB
WCTBITAHUM WJIM MX BO3MOYKHOW BapUAaTHBHOCTH. B KOHIIE Ka)KIOro 3aHSTUA
ydalumcs npeajiaraeTcs NpuayMarb U n300pa3uTh YCTPONUCTBO, BOIUIOMIAIOIIEE
OCHOBHBIE MPUHIIUIBI TEMbI, KOTOPYIO OHU TOJBKO UTO MPOXOAMIH. ITO MOXKET
OBITH BBITIOJIHEHO B KAa4€CTBE MPOEKTHON paOOTHl WM JOMAITHETO 3aJaHus.
PaGoune GiaHKK MOMOTAIOT YYUTEIO OLIEHUBATh YPOBEHD KAXK/IOTO yUaIerocs.

TeBopueckue 3agaHus. llens 3TUX 3aHATUA — OpPUEHTHUPOBATH
ydaluxcsi Ha pa3paboTKy CBOMX COOCTBEHHBIX PEIICHUN pealbHbIX 3ajad,
MPUYEM PEIIUTh 3TH 33/1a9M MOXKHO Pa3HBIMU CIIOCOOAMH.

OranuuresnbHass oco0eHHOCTb. [Iporpamma ocHOBaHa Ha
MEJarOrMYECKOM OIBITE aBTOPOB-COCTaBUTENEH. JlJisl peanu3anuu MnporpaMmbl
ucrnonb3yercs Meton auddepeHIMpoBaHHOTO OOyYeHUs, OCHOBAaHHBIM Ha
MPUHIUANAX TPeeMCcTBEHHOCTH. OCBOCHHE TPOTPaMMbl IPOUCXOIUT B OCHOBHOM
B MPOILIECCe MPAKTUYECKON TBOPUYECKOH NeaTeIbHOCTH. OCOOEHHOCThIO TaHHOM
MPOTPaMMBbI SIBJISIETCS MHTETrpalMs MPOBEPEHHBIX METOJUK OCBOEHHUS 0a30BBIX
MOHATUM POOOTOTEXHUKH C TOMOIIbI0 KOHCTpykTopoB LEGO um aBropckoii
meronuku IlonskoBa K.IO. Ilpu orcyrctBum koHcTpyktopoB LEGO pabouas
mporpamMma MOXeT ObITh COKpalieHa 10 1 moxyroaus.

Ha caiite aBropa mpencraBieHbl  pa3pa0OTaHHbIE  TPEHAXEPHl NS
nporpammupoBanus LEGO-podoTtoB m  mnarel Arduino.  Jlas  ympaBiaeHuUs
poOoTamMu B TpeHaXEPAX HCIONB3YeTCS MPOCTON S3BIK MPOTPAMMHUPOBAHUS,
KOTOpBIA ToNTyunil pabodee HazBanume SIROP. Kak m3BecTHO, ecTh jaBa crocoba
yOpaBJi€HUS — HEMOCPEJACTBEHHOE YIpaBieHHE (C My/IbTa) U YIPaBICHHE MO


https://kpolyakov.spb.ru/school/robotics/robotics.htm#lego
https://kpolyakov.spb.ru/school/robotics/arduino.htm

nporpaMme, 3apaHee 3aluCaHHOW B MaMATh YCTPOMCTBA. OTOT TPEHAKEP
MO3BOJISIET MIO3HAKOMUTHCS C HETIOCPEACTBEHHBIM YIIPABICHUEM.

Takum o00pa3oM, B KadyecCTBE CMOCOOOB OpPraHU3alUHM BHEY4YeOHOM
NPOEKTHOI HAYYHO-TIO3HABATEJBLHON [1eSITeJIbHOCTH OO0YyYarouierocs MOXKHO
BBIJICJIUTD:

— BBINOJHEHUE  HAYYHO-TO3HABATEIBHBIX W TBOPUYECKUX  IMPOEKTOB

MEKIUCIIUTUTMHAPHOTO XapaKTepa;

— paboTa HaJ BBITIOJIHEHUEM MIPOCSKTOB B TPYIIAX.

1.3. YcioBue peanm3zanum NporpaMMsl

VYcnoBust peanuzalid MPOrpaMMbl: THMHA3Usl TMPEAOCTABISIET HE00XO0IUMOE
o0opy0OBaHHE U TMPOrpaMMHOE oOOecleyeHue, KOTOPO€ OKCIUTyaTUPYeTCs B
TeueHuW Trona. Peamuzamms — 3amad  OymeT cmocoOCTBOBaTh  JajibHEHIIEMY
dbopMHUpOBaHUIO B3IIISLIa TUMHA3UCTOB HA MUP, PACKPBITHIO PO UHPOPMATHKU B
bopMHUpPOBAaHUU €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, PAa3BUTHUIO MBIIUICHUS, B
TOM 4uclie (POPMHUPOBAHUIO AJITOPUTMUYECKOTO CTHJISI MBIIUICHUS, MOATOTOBKE
YYEHUKOB K JKM3HU B UHGOPMAITMOHHOM OOIIECTRBE.
B patore ncnouab3ywres cieayronue Ha6opbi: «9686. Texnonorus u pusuxay;

Pa3zgen 2. Kommiexkc opraHu3alMOHHO-NEAATOTHYECKUX YCI0BHii

2.1. KanenpapHublii yueOHbIH rpadpux

Ne Tema ypoka Conepxanue Marepua Koin-Bo YVA
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Pomuku, |1 | 1 PeryasiTuBHBIE: KOHTPOJIb,
Yro takoe poboTsl? | dororpa OIICHKa, l[eJIeTIoNaraHue.
Bromusiii. [en u Yro ymeroT nenatb | Guu u KoMMyHHMKaTHBHbBIE
samaun Kypea poOOTHI? MYJIBTUM [InanupoBanue y4yeOHOrO
O6eyenne PoGoThI B KHHO. enua. COTPYAHMYECTBA C
1 paGOTHI Ha Bunpt poboToB. YYUTENIEM U CBEPCTHUKAMH,
Texyii Konctpykumu MIOCTaHOBKA BOIIPOCOB
po6oToB ITo3naBaresibHbIE: paboTa

y4eOHBIi rof.

[Tpaswia Th ¢ uHpopmarmen




[Tpuntum paboTe 1 PeryasitTuBHble:
poboTOB B IUIAHUPOBAHKE, KOHTPOJIb,
MHTEPaKTUBHBIX KOppEeKLHs.
TpeHaxepax KoMMyHHKaTHBHbBIE:
IIOCTaHOBKA BOIIPOCOB
PoGortsl B ITo3naBareJibHbIE:
TPEHaXKEpax. JIOTUYECKUE ACHCTBUS,
pabota ¢ unpopmaruei,
S3pix SIROP. [TamsiTKa 1 PeryasiTuBHbIC:
Onucanue u IO SA3BIKY IUTAHUPOBaHKE, KOHTPOJIb,
CTPYKTYypa sI3bIKa KOppEeKIHSI.
KomMyHukaTuBHbIe:
MIOCTaHOBKA BOTIPOCOB
I3pk SIROP Ilo3naBarebHbIE:
JIOTHYECKHUE ICHCTBHA,
pabora ¢ uadopmaruei,
S3bik SIROP. [TamsTka 0,5 | 0,5 | PeryassTuBHBIE:
OcHOBHBIE 10 SI3BIKY TUTAaHUPOBaHKUE, KOHTPOJIb
KOMaH/Ibl, KomMMyHHKaTHBHbBIE:
NIepEMEHHEIE, MIOCTaHOBKA BOTIPOCOB
Ommcanyie si3pika | BCTPOCHHBIC ITo3naBarteJibHbIC:
VIIPABIEHHS B byHKIAH yYMEHHE pa6oEaTL C
TpeHaXKepax HHq)OpMaHHeH'
CTPYKTYpUPOBATh 3HAHUS
CnocoOsl 0,5 | 0,5 | PeryasTuBHbIe:
yIpaBJICHUSIMH IUIaHUPOBaHUE, KOHTPOJIb
poboTamu. KoMmyHukaTuBHbIE:
Crioco0sl 3anucu MIOCTaHOBKA BOIIPOCOB
CriocoGI QITOPUTMOB TSI IMo3naBaresibHbBIE:
yIIpaBIeHHs po6oTOB pabota ¢ unpopmanuei

pobotamu




Tpenaxep
«YnpasieHue ¢
MyJbTa

3HaKOMCTBO C
TPEHAKEPOM

Nurtepax
TUBHBIN
TpEHaXe

p

PeryasituBHble:
TUTAHUPOBAHUE, KOHTPOJIb,
KOpPPEKIHs, OLICHKA.
KoMMyHUKaTHUBHBIE:
MIOCTaHOBKA BOIIPOCOB
IMo3HaBaTe/IbHBIE:
JIOTUYECKUE IeUCTBUSA,
pabota ¢ nnpopmarueit

[IpakTueuckas
pabora
«J1BHKEHHE C
JaTYNKOM
OCBEUIEHHOCTHU»

TpeHaxep
«JIBrKeHHE C
JIAaTYUKOM
OCBEIIICHHOCTUY

WNHurepak
TUBHBIN
TpeHaxe

p

PeryasiTuBHbIe!
CaMOCTOSITEIIBHO
KOHTPOJIUPOBATh CBOE
BpeMs
Ilo3HaBaTeabHbIE:
JeHCTBUS TOCTAHOBKH U
pelieHus npooem:
bopmynupoBaHue
po0JIEMBI;
CaMOCTOSITENIBHOE CO3/1aHuE
croco0oB
peLeHus npodieM
TBOPYECKOIO U TOUCKOBOTO
Xapakrepa
KommyHukaTuBHbIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BHIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aucH

[TpakTrueckas
pabora
"PazpaboTka
COOCTBEHHBIX
Tpacc ams
TpEeHaKepOB"

TpeHaxep
«/IBMKEHHE C
JaTYUKOM
OCBEILIEHHOCTH»

HNHurepak
THUBHBIN
TPEHaXKe
p.
Paznuun
BIC
n300pax
CHHUS
Tpacc

PerynsiTuBHbIe!
CaMOCTOSITEJIbHO
KOHTPOJIMPOBAaTh CBOE
BpeMs
IHo3naBareabHbIE:
JOEUCTBUS IIOCTAHOBKH U
peleHust mpoodem:
bopmynupoBaHue
po0IeMsl;
CaMOCTOSITEJIbHOE CO3/laHne
croco6oB
pelieHus pobsem
TBOPYECKOTO U TIOUCKOBOTO
Xapakrepa
KommyHuKaTHBHBIC
[InanupoBanue y4yeOHOrO
COTPYAHUYECTBA, BBIPAXKaTh
CBOHU MBICIIH B CO-
OTBETCTBUH C 3a/1a4€H




Tpenaxep Nurtepax PeryasituBHbIe:
«/IBrKEHHeE C TUBHBIN ITaHUPOBAHKE, KOHTPOJIB,
JIByMsI TaTYMKaMHU | TPEHaXKE KOppEKINA, OLCHKA.
KommyHnkaTuBHbIe:
OCBEIIEHHOCTH» p :
Hpaxrnyeckas yMeHue paboTaTrh B KOMaH/Ie
pabora IMo3naBaTenbHbIE:

9 «/IBuxkeHue ¢ JIOTUYECKUE JIehCcTBHsI, paboTa
IBYMS JaTYAKAMHU ¢ urdopmanuei,
OCBEIIICHHOCTH ¢popmuposanne UKT-

KOMIICTCHTHOCTH
Tpenaxep Nurepax PeryasituBHbIe:
«/IBmxkenue ¢ TUBHBIN CaMOCTOSITENILHO
JIBYMsI JIATYMKAMH | TPEHAXKE KOHTPOJIUPOBATH CBOE
OCBEIIIEHHOCTH p- BpeMs
Paznuun Io3naBareJbHbIE:
bIe JNEUCTBUS TIOCTAHOBKH U
n300pax SILICHHSI TPOOIIEM:
IIpakTueckas p P P
CHUS bopmynupoBaHue
pabora
" Tpacc po0JIeMBI;
Pa3zpabotka
10 CaMOCTOSITENIbHOE CO3/ITaHUE
COOCTBEHHBIX
croco0oB
Tpacc s
" peleHus pooiem
TPEHaXXEPOB
TBOPUYECKOTO M MTOUCKOBOTO
Xapakrepa
KoMMyHUKAaTHBHBIE
[TnanupoBanue y4yeOHOTO
COTPYAHUYECTBA, BHIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aucH
TpeHaxep HNHurepak PerynsiTuBHbIe:
«/IBMKEHHE C TUBHBIN TUIaHUPOBAHUC, KOHTPOIIb,
TpeMs JaT4uKaMu | TPEHaxe KOPPCKIIH3, OLCHKA.
KOMMyHI/IKaTHBHbIe'
OCBEIIEHHOCTH» p .
HpaxTnyeckas yMeH#He paboTaTh B KOMAH/IE
pabota Io3HaBareabHbIE:
11 | «/IBmwxkeHue ¢ JIOTHYECKUe JAeHCTBUS, paboTa

TpEMA JaT4YuKaMHU
OCBCIHICHHOCTHU»

¢ uH(popmanueH,
¢dopmuposanue UKT-
KOMIIETEHTHOCTH




Tpenaxep Nurtepax PeryasituBHble:
«/IBrKEHHeE C TUBHBIN CaMOCTOATEIBHO
TpeMsl JaTYMKaMU | TpPEeHaxke KOHTPOJUPOBATh CBOE
OCBEIIEHHOCTH» p. BpeMs
Paznuun IHo3HaBaTesbHBIC:
bIe JIEUCTBUSI TIOCTAHOBKU U
n300pax SIICHUS TIPOOJIeM:
IIpaxkTrueckas p P P
CHUS bopmynupoBaHue
paborta
" Tpacc po0JIeMBI;
Pa3pabotka
12 CaMOCTOSITEJIbHOE CO3/ITaHuE
COOCTBEHHBIX
CIoco0oB
Tpacc ajs
" pelieHus pobsem
TPEHaXKEPOB
TBOPYECKOTO U MOUCKOBOTO
XapakTepa
KommyHuKaTuBHbBIE
[InanupoBanue yuyeOHOro
COTPYIHUYECTBA, BHIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBUU C 3a7a4eii
Tpenaxep Nurepax PerysisiTuBHbIe:
«JIBrKeHHE C TUBHBIN HJIaHUPOBAHUC, KOHTpPOIIb,
YETHIPbMS TpEeHaXe KOppEKIIns, OLCHKA.
I[IpakTHyeckas JATIHKAMH p KOMMyHI/I]gaTl/lBHLIe:
pa60Ta OCBEIIEHHOCTH }liIMeHI/IC paooTarb B KOMaHAC
«JIBIKeHME C O3HaBaTEIbHbIe!
13 JIOTUYECKUe JiehcTBHsI, paboTa
YETBIPbMS N
¢ uH(popManueH,
AaTIHKAMU ¢dopmupoBanue UKT-
OCBCHICHHOCTH) KOMIICTCHTHOCTH
TpeHaxep HNHurepak PerynsiTuBHbIe!
«/IBMKEHHE C TUBHBIN CaMOCTOATEIBHO
YETHIPbMS TpeHaxe KOHTPOJIMPOBATH CBOE
JaTYnuKaMHu p. BpeMs
OCBEIIEHHOCTU» Paznuun [Ho3HaBareabHbIE:
bIC JIEUCTBHUSI TIOCTAHOBKH W
n300pax eIIeHUs TTPOOIIeM:
[IpakTnueckas p P p
€HUs bopmynupoBaHue
pabora
" Tpacc po0IeMsl;
Pa3zpabotka
14 CaMOCTOSITENIBHOE CO3JaHUE
COOCTBEHHBIX
croco6oB
Tpacc s
" pelieHus pobsem
TPEHAKEPOB

TBOPYECKOTO U TIOUCKOBOTO
Xapakrepa
KommyHuKaTHBHBIC
[InanupoBanue y4yeOHOrO
COTPYIHUYECTBA, BHIPAXKATD
CBOM MBICIIH B CO-
OTBETCTBUH C 3a/1a4€H




Tpenaxep Nurtepax PeryasituBHbIe:
«/IBrKEHHeE C TUBHBIN ITaHUPOBAHKE, KOHTPOJIB,
JATIHKOM TpEHaXKe KOPPCKIIH3, OLCHKA.
KommyHnkaTuBHbIe:
PACCTOSIHUSI» p
HpaxTiieckast yMeHHe paboTaTh B KOMaH/IE
pabora Ilo3naBarebHbIE:

15 | «/IBmwxkeHue ¢ JIOTHYECKHUe AeHCTBHS, paboTa
JaTYAKOM ¢ uH(opMaLuei,
PaCCTOSHH» opmupoanme UKT-

KOMIICTCHTHOCTH
TpeHaxep WNHurepak PeryasiTuBHbIe!
«/IBmxkenue ¢ TUBHBIN CaMOCTOSITENILHO
JTATIUKOM TpeHaxe KOHTPOJIUPOBATH CBOE
PacCTOSTHUS» p- BpeMs
Paznuun Io3naBareJbHbIE:
bIe JNEHUCTBUS TIOCTAaHOBKH U
n300pax SILICHHSI TPOOIIEM:
IIpakTueckas p P P
CHUS bopmynupoBaHue
pabora
" Tpacc po0JIeMBI;
Pa3zpabotka
16 CaMOCTOSITENIbHOE CO3/IaHue
COOCTBEHHBIX
croco0oB
Tpacc s
" peleHus pooiem
TPEHaXKEPOB
TBOPUYECKOTO M MTOUCKOBOTO
Xapakrepa
KoMMyHUKAaTHBHBIE
[TnanupoBanue y4yeOHOTO
COTPYAHUYECTBA, BHIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aucH
Jleromna. O Ponukuy, PeryasituBHbIe:
xommanuu Jlero. dotorpa MJIaHUPOBAHKE, KOHTPOJIb,
[TytemecTBue B buu u KOPPEKIIMs, OLEHKA.
cTpany Jlero. MYJTBTUM KoMMyHUKaTHUBHBIE:
Jlero enua MOCTaHOBKA BOIIPOCOB
KOHCTPYKTOPBI Ilo3naBareabHbIE:
Hudopmarus 06 JIOTUYECKHE IEUCTBHUS,
UMEIOTIIHNXCS pabora ¢ uapopmarmei
17 | Komnanus JIEI'O | koHCTpyKTOpax

kommaaum JIET'O,
ux
(bYyHKIMOHATBHOM
Ha3HA4YE€HUU U
OTJIMYUH,
JEMOHCTpaLUs
UMEIOLINXCS Y HaC
HaOOPOB.




3HaKOMHUMCH C [Ipesent 05105
HabopoMLEGOedu | anus
KOHCTDOVKTODEL cation 9686.4Yto
18 HEFOp YKTOPp HEOOXOIMMO 3HATh
nepe;1 HadyaioM
paboTHI .
Cobupaem moznens | [Tocobue 1
19 Ha6op LEGO «ABTOMOOMJIB) IS
education 9686 cOopkH
MOJICITH
Habop Cobupaem mozaens | [Tocobue 1
20 | «LEGOeducation | Berpsnaz A
9636 MEJILHULIAY. cOOpKH
MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
21 | «LEGOeducation «Ybopounas AU
9636 MalIuHaY. cOopku
MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
22 | «LEGOeducation ;gjfgngm f:[gngH
9686 MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
23 | «LEGOeducation «MasHu gggpm
9686 MOJICITU
Habop JemoHcTparus [Tocobue 1
24 | «LEGOeducation | "™ . A
9686 «IToagbemHbIH cOopku
KpaH» MOJICITU
Habop JlemoHcTpanms [Tocobue
25 | «LEGOeducation | MM I
9686 « Cobaukay» cOopKu
MOJICITH
JlemoHCTpanus [Tocobue
26 Ha6op «LEGO Mmojen «JIyHoxom | st
education 9686 cOopkH

MOJIENTH

PeryasituBHble:
MJIAHUPOBAHKE, KOHTPOJIb
KoMMmyHUuKATHUBHbBIE:
IIOCTaHOBKA BOIIPOCOB
IHo3HaBaTesbHBIC:
yMeHHe paboTarh ¢
nHpopmaruei,
CTPYKTYPUPOBATh 3HAHUS




Br160p TeMbl. 0,5 | 0,5 | PeryasituBHbIE:
AKTYyaJIbHOCTh CaMOCTOSITEIILHO
BbIOPAHHON TEMBI. KOHTPOJUPOBATh CBOE
ITocranoBKa BpeMs
poOJIEMBI. KoMmyHuKaTuBHBIE
Bripabotka [InanupoBanue y4yeOHOTO
runoressl. Lenp COTPYIHUYECTBA C
MIPOEKTAa. 3a/1auu YUHUTEJIEM U CBEPCTHUKAMU
npoekra. Jlenenue —
7 Ha60p_ «LEGO Ha TPYMIIBL. onpeJiesIeHUE 1eIH,
education 9686 nospoOHoe (YHKIIMNA Y9aCTHHKOB,
OTHCAaHHUE OyTyIINX Croco0oB
Mozenei B3aMOJICHCTBHS,
MOCTaHOBKA BOIIPOCOB
IHo3HaBareabHbIE:
JIOTHYCCKHE JCHUCTBHUS,
pabora ¢ nadopmaruei,
dbopmupoBanue UKT-
KOMIIETEHTHOCTH.
Pacnipenenenne 1 | PeryasiTuBHbBIE!
00s13aHHOCTEH B CaMOCTOSITEIIbHO
rpymme. Y TOUHsIieM KOHTPOJUPOBATh CBOE
napameTpbl BpeMsI
MIPOEKTA. Ilo3naBareibHbIE:
JlomosnHsieM ero BBIJICJICHUE u
28 PaGora Hax cXeMamu, dbopmynupoBaHHe MO3HABA-
IPOEKTaMH YCIIOBHBIMU TEIBLHOM 11!,
YepTeKaMu, MOWCK U BBbIIEJTICHHE
nobasisieMm HEO0OXOIMMOM
OTMHCATENbHYIO uH(popMaIu

HacCThb.




KoncrpyupoBanue PeryasituBHble:
CBOEro poOora. CaMOCTOSITEJIBHO
. UcnibiTanue KOHTPOJINPOBATh CBOE
pobora. BpeMsI
BrrsBnenue ITo3naBareJibHbIE:
IIJIFOCOB U JICUCTBUSA TIOCTAHOBKU U
MHHYCOB. peLeHust mpoodaem:
bopmynupoBaHue
po0JIeMBI;
CaMOCTOSITENIbHOE
Pabora Hazg
29 CO3JJaHUE CIIOCOOO0B
MPOEKTaMH
pelieHus npobiem
TBOPYECKOI'O U MOUCKOBOTO
Xapakrepa
KoMmmyHuKaTuBHbBIE
[InanupoBanue yueOHOTrO
COTPYAHHUYECTBA,
BBIPA)XaTh CBOM MBICIH B
COOTBETCTBHH C 3aJlauaMHU .
KoHnctpynpoBanue PerynsituBHbIe:
cBOEro podora. IUIAHUPOBAHUE, KOHTPOJb,
OO6HoBIIsIEM KOppEeKLHs, OL[CHKA.
napameTpsbl KoMMyHHKaTHBHbBIE:
PaGora Han 00BEKTOB. YMEHHE paboTarhb B
30 KOMaH/1e
MPOEKTaMH
IHo3naBarebHbIE:
JIOTHYCCKHE JICHUCTBHUS,
pabota ¢ nnpopmanuei,
dbopmupoBanue UKT-
KOMIETEHTHOCTH.
OTt60p PeryasiTuBHbIe:
UHpOPMaLUH JIs YMEHHE
BBICTYTUICHUSI. CTPYKTYpUpOBaTh 3HAHUS;
[Tpe3enTarus. pedaekcust  crnocoOoB U
IlonroroBka x YCIOBUUA TIEWCTBHS,
3alUTe TPOEKTA. KOHTPOJIb U OLICHKA
31 Pa6ora Hax [TpoGHoE mpouecca M pe3ylbTaroB
MIPOEKTaMH BBICTYIIJICHHUE. NeSITENIbHOCTH;
KomMyHuKaTHBHBIE:
YMEHHE paboTarhb B

KOMaH/ i€




32

Pabora Haj
[IPOCKTaMH

PeryasituBHble:
KOHTPOJIb, KOppEKIIHUs,
OIICHKA.
KoMMmyHuUKaTUBHBIE
BBIpaXaTb CBOM MBICIH B
COOTBETCTBUHU C 3a/ladyamMH
u YCIOBUSIMU
KOMMYHUKAIUY;

BJIa/ICHUE MOHOJIOTMYECKOM
u IUAJIOTUYCCKOU
dbopMamu peun

33

PaGora Hazg
MIPOCKTAMH

PerynsitTuBHbIe:
KOHTPOJIb, KOPpEKIHs,
OIICHKA.
KomMmyHukaruBHbIe
BBIp@XKaTh CBOM MBICIH B
COOTBETCTBHUM C 3aJadyaMu
5 YCIIOBUSIMHU
KOMMYHHKaIUU;

BJIAJICHHEC MOHOJIOTHYECKOM
" IUAIIOTHYECKON
¢dbopmamu peuu

34

3aH_[I/ITa IMPOCKTOB

PerJIﬂTI/IBHbIe: KOHTPOJIb,
KOPPEKLIMSI, OLCHKA.
KoMMyHHKaTHBHBIE
BbIp@)XaTb CBOM MBICIH B
COOTBETCTBUH C 3aJadaMu
U YCIOBUSMHU
KOMMYHUKAITIH;

BJIaJICHHE MOHOJIOTHYECKON
u JTNAIOTHYECKOM
dbopmamu peun

2.2, Ilnanupyemble pe3yJbTaThl

IIporuo3upyembiii pe3yabTart. [lo okoHUaHUIO Kypca 00yUYeHHUs ydauecs

JOJKHBL:
3HaTh!
— nmnpaBwia 0e30MmacHoOi padoThI;
— OCHOBHbBIE KOMIIOHEHTBI KOHCTpYKTOpOB JIET'O;

— KOHCTPYKTHUBHBIE 0COOEHHOCTH PA3TMYHBIX MOJCIICH, COOPYKEHUHN 1

MEXaHU3MOB;

— KOMITBIOTEPHYIO Cpey, BKIFOUAIOITYIO B ce0s rpadyMueCKUii sI3bIK

IPOrpaMMHUPOBAHUS;

— BHJBI HOABMXKHBIX M HCIIOABHHBIX COG,ZII/IHGHI/Iﬁ B KOHCTPYKTOPC, OCHOBHLIC

pUEMbI KOHCTPYHPOBaHUS pOOOTOB;
— KOHCTPYKTHUBHBIE 0COOEHHOCTH Pa3IMYHbIX POOOTOB;




MOPSAJOK CO3JaHUS AITOPUTMA IPOrPAMMBI, JEHCTBHS pOOOTOTEXHUUECKUX
CPEICTB;
KaK MCII0JIb30BaTh CO3/IaHHBIE IPOIPAMMBI;
CaMOCTOSITEJIBHO pelIaTh TEXHUYECKHUE 3a1a4M B IIPOLIECCE
KOHCTPYUPOBaHUSA pOOOTOB (IUIAHUPOBAHUE TMPEACTOAIIUX JACUCTBHIA,
CaMOKOHTPOJIb, IPUMEHATH IIOJYYCHHBbIC 3HAHUSA, IIPUEMBI M  OIBIT
KOHCTPYMPOBaHHsI C MCIOJB30BAHUEM CIIELIMAJIBHBIX JJIEMEHTOB, U JIPYTUX
00OBEKTOB H T.11.);
CO3/1aBaTh peajbHO AEHCTBYIOIIME MOJIEIN POOOTOB MPU MOMOIIU
CHEIHABHBIX JIEMEHTOB MO pa3paboTaHHOU cXeMe, 0 COOCTBEHHOMY
3aMBICILY;
CO3/1aBaTh MPOTPaMMBbI Ha KOMITBIOTEPE JJI Pa3JIMYHBIX POOOTOB;
KOPPEKTUPOBATh IPOrPaMMBbI IIPH HEOOXOIUMOCTH.

Ymern:
OPUHUMATh WM HameyaTh yueOHYI0 3a/1a4y, €€ KOHEUHYIO 1IETIb;
MIPOBOAUTH COOPKY pOOOTOTEXHUYECKUX CPENCTB, ¢ mpuMeHeHneM LEGO
KOHCTPYKTOPOB;
CO3/1aBaTh MPOTPaMMBbl Il POOOTOTEXHUUECKUX CPEICTB;
IPOTHO3UPOBATH PE3YJbTAThl pAOOTHI;
IJTAHUPOBATH XOJI BBINIOJIHEHHUS 3aJaHNS;
PALMOHAJIBHO BBITIOJIHATH 3aJaHUE;
PYKOBOAUTH pabOTOM TPYIIIIbI U KOJIJIEKTUBA;
BBICKa3bIBAThCSl YCTHO B BUJE COOOIICHUSI WU JIOKJIA/1a;
BBICKA3bIBATHCSI YCTHO B BUJE PELIEH3UM OTBETA TOBAPHUILA;
MIPEICTABIATH OIHY U Ty K€ HH(POPMALIMIO Pa3IMYHBIMU CIIOCOOAMHU.

MexaHu3M OTCJIEKUBAHUSI Pe3yJIbTATOB:
OJTUMITHA]TBI,
COpPEBHOBAHHSI,
y4eOHO-UCCIIeI0BaTEIbCKUE KOH(PEPEHIINH;
MIPOEKTHI;
MOJITOTOBKA PEKJIaMHBIX OYyKJIETOB O MPOCIaHHOM padoTe;
OT3BIBBI MIPETOIABATEIISI M POJIUTEIICH YICHUKOB Ha CANTE IIKOJIBI.

2.3. @opmbl aTTECTAIIMHU
[Ipenmonaraercst mpoBepka YCBOEHUS MaTepuasiia B (OpPME OTKPBITHIX

YPOKOB, y4acTHE€ B KOHKypcax (IIKOJIBHOTO, TOPOJCKOTrO, PeCIyOIMKaHCKOIO
YPOBHS).

[Ipu oneHMBaHWUM WTOTOBOTO MPOEKTA CieayeT oOpalllaTh BHHUMaHUE Ha

TAaKHUEC DJICMCHTEI IIPOCKTA, KaK:

TEXHUYCCKYIO CIIOKHOCTD,
MMPAKTUYCCKYI0 3HAYUMOCTD ITPOCKTA.



[TomuMO COOCTBEHHO MpOEKTa CJIENyeT OLIEHWBAaTh YMEHHs TPyNIIOBOM
paboThl. YMEHHE OpraHU30BbIBATH PA0OTY B IPYIIIIE CIEIYyeT OLIEHUBATH I10:
— HAJIWYUIO U PYHKIIMOHAJILHOCTH pa3/iesieHus 00s13aHHOCTEH;
— UHGPOPMUPOBAHHOCTH TPYIIIHI O pe3yJbTarax paboThl;
— BKJIAJy KaKJIOTO YJI€HA TPYMIIbL.

2.4. CHnmucok JuTepaTrypbl

Cnucox JuTeparypsl JJsl eIarora
1) Texuomorus u ¢usuka. Kuura mis yaurens, LEGO Educational

2) Tepsopo6or LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnucok Jqureparypsl JJIsl y4alnuxcs
1. LEGO®. Kuura urp. Oxuu cBou mojaenu! Jlunkosur . Dxemo, 2014

2. @uznueckue sxcrepuMeHTsl U onbiThl ¢ LEGO MINDSTORMS Education
EV3 Kopsrur A., CmonsaukoBa H., JIMK Ilpecc, 2020

3. bonpmas kaura noe3noB LEGO. PykoBoaCcTBO 10 CO3/IaHUIO PEATMCTUYHBIX
moxenern Marrec X., 2020

4. Konctpyupyem po6oroB Ha LEGO® MINDSTORMS® Education EV3.
Moro6aiik , Tapanara B., Kpacubix A., Canaxosa A., JlabopaTopus 3HaHHH,
2018

5. Uuctpykmuu k Habopam LEGO, 2020

HNuTepHeT-pecypcesl

1) https://education.lego.com/ru-ru/downloads

2) Robot Virtual Worlds — BuptyanbHbie MUPBI pOOOTOB.

3) Mind-storms.com — caiit, moceséHHbI podotam LEGO Mindstorms.

4) Buneoypoku 1o nporpamupopanuio poboroB LEGO Mindstorms EV3.

5) www.prorobot.ru — cait mpo po60TOB U pOOOTOTEXHHUKY.

6) Pob6orutardopma Robbo (Scratchduino) — nporpammuposanue Arduino-
pobotoB Ha Scratch.

7) 3anuMarenbHas pOOOTOTEXHHMKA — BCE O pOOOTaX ISt ACTEH,
POIUTEIIEH, YUUTEIIEH.

8) Kouctpykrop TPUK mjst po60TOTEXHHYIECKOTO TBOPUECTRA.

9) TPUK-Cryaus — cpena nporpaMMHPOBaHUS peaibHBIX U BUPTYATbHBIX
poOOTOB.

10) OO6pa3oBatenbHas poOoToTeXHHKA Ha TOIBATTHHCKOM BUKH-TIOpTAIE.

11)  https://kpolyakov.spb.ru/school/robotics/robotics.htm


https://www.chitai-gorod.ru/books/authors/lipkovits_d/
https://www.chitai-gorod.ru/books/authors/koryagin_a_smolnikova_n/
https://www.chitai-gorod.ru/books/publishers/dmk_press/
https://www.chitai-gorod.ru/books/authors/mattes_kh/
https://www.chitai-gorod.ru/search/result/?q=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D0%B2%20%D0%BD%D0%B0%20LEGO%C2%AE%20MINDSTORMS%C2%AE%20Education%20EV3.%20%D0%9C%D0%BE%D1%82%D0%BE%D0%B1%D0%B0%D0%B9%D0%BA&type=name
https://www.chitai-gorod.ru/search/result/?q=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D0%B2%20%D0%BD%D0%B0%20LEGO%C2%AE%20MINDSTORMS%C2%AE%20Education%20EV3.%20%D0%9C%D0%BE%D1%82%D0%BE%D0%B1%D0%B0%D0%B9%D0%BA&type=name
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