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. ®denepanbHblil 3akoH 0T 29.12.2012 Ne273-D3 «O06
obpa3zoBannu B POy, Konuenmus pa3Butus
JONOJTHUTEIBHOTO 00pa3oBaHus JeTel (pacrnopsKeHue
npaButenbeTBa PO ot 4 centsiops 2014 . Nel726-p).

. ITocranosnenue [ 1aBHOro rocyapCTBEHHOTO
canutapHoro Bpada Poccuiickoit @enepaunu ot 04.07.2014
Ne41 «O6 yrBepxxaennun CanlluH 2.4.4.3172-14
«CAaHUTAPHO-IHIEMHOIOTUYECKHE TPEOOBAHUS K
YCTPOMCTBY, COJEPKAHUIO U OPraHU3aLMU PEXUMA PaOOThI
00pa3oBaTeIbHBIX OPTaHU3AIH JOMOTHUTEIHLHOTO
o0pa3oBaHUs JeTe».

. [Tpuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku PO ot
29 aBrycta2013r. Nel008 r. MockBa « O6 yTBep:KIeHUH
OpTaHU3aIH U OCYIIECTBICHUS 00pa30BaTeIbHON
JESATEIIBHOCTH 10 AONOJHUTEIIBHBIM
0011e00pa30BaTebHBIM IPOTPaMMaM).

. Pacniopsokenne MunucrepcerBa npocsemieHust PO ot
01.03.2019 . NeP-23 «OO0 yTBepkKI€HUN METOAMUYECKUX
PEKOMEHAALMN 110 CO3JaHUI0 MECT ISl peanu3aluu
OCHOBHBIX U JONOJHUTENIBHBIX 0011€00pa30BaTeIbHbIX
nporpamm Lu¢ppoBOro, €CTeCTBEHHOHAYYHOTO,
TEXHUYECKOTO U TYMAaHUTApHOTO poguieil B
00pa3oBareIbHbIX OPraHU3ALMIX, PACTIOIIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOPOJiaX, U AUCTAHLIMOHHBIX
nporpamMm oOy4eHHUs OTpeIeIEHHBIX KaTeropuii
oOyJaromuxcs , B TOM 4HCJie Ha 6a3e CeTeBOro
B3aMOJAEHUCTBU.

. [Tpuxa3z MunucrepcTBa 00pa3oBaHus U Hayku PA ot
27.09.2019 1. Ne1002 «O coznanuu LlenTpoB 00Opa3oBaHus U
HayKy Iu(pPOBOro ¥ ryMaHUTapHOTo npoduiiel Ha 0aze
o01eo0pa3oBaTeIbHBIX OPraHU3aLUi, PacIIONOKEHHBIX Ha
Tepputopuu PA.

. YeraB MBOVY «benoycosckast COLL».

. [Tonoxxenue o nopsiake pa3paboTKU U YTBEPKICHUS
JIOMIOJTHUTENIBHBIX 00111€00pa30BaTeIbHbIX IPOrPaMM.

. [Tonoxenwne o LlenTpe oOpazoBaHus €CTECTBEHHO-
Hay4YHOM U TEXHOJIOTMYECKOM HarpaBieHHOCTeW «Touka
poctay MBOY «benoycosckas COIID».

4.2

O6nacTh NpUMEHEeHHUs

JlonojHUTENbHOE 00pa3oBaHue

4.3

HamnpaiieHHOCTB

HayuHo- TexHnueckas

4.4

Ilenesas rpynma

11-13 nert, 5-7 xnaccol

4.2

Cpok peanuzaiuu

1 rox

1.1. IlosicHUTEbHASA 3ANMNCKA

PaGouass mporpamma

Kpyxkka «OOpa3zoBaresbHasi  POOOTOTEXHHUKA)

CoCTaBJICHA B COOTBCTCTBHMHM C OCHOBHBIMH ITIOJOXCHUAMU (DeIlepaJ'H)HOFO




TOCYIapCTBEHHOTO 00pa30BaTEIPHOTO CTaHIapTa OCHOBHOTO OOIeT0 00pa3oBaHUS
(®IroC 000); TtpeboBaHMsIMH K pe3ylbTaTaM OCBOCHHUS  OCHOBHOM
o0Opa3oBaTeIbHON MPOrpamMMbl (JJUYHOCTHBIM, METANpPEIMETHBIM, MPEIMETHBIM);
OCHOBHBIMH MOJXOIaMH K Pa3BUTHUIO U (HOPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX
nevctui (YY) ansa ocHoBHOrO obmiero oopazoBanusi, I[IpumepHoit ocHOBHOM
oOpazoBarenbHOM Tporpammbl OY u Ha ocHoBanuu mpukaza Ne 1577 or 31
nekabps 2015 . MunoOpnayku Poccun «O BHeceHur u3MeHeHul B (enepanbHbIN
TOCyIapCTBEHHBI 00pa30BaTENbHbIN CTaHAAPT OCHOBHOTO OOIIEro 00pa30BaHUA,
YTBEPKJICHHBIN MpuKa3oM MwuHUCTEpCTBa 00pa30BaHHWA M HAyKH POCCHIICKOU
®eneparuu ot 17 nexadbpst 2010 r. Ne 1897».

Peanuzaums mporpammsl ocymiecTBisiercss Ha 0Oasze LlenTpa oOpa3oBaHus
€CTECTBCHHO-HAyYHOM M TEXHOJIOTMYECKOW HampasiaeHHocTer «Touka pocrtay,
CO3aHHOIO B LEJSIX PA3BUTHUS U pEaU3alMd OCHOBHBIX M JOMOJHUTEIbHBIX
0011e00pa3oBaTeNIbHbIX MPOrpaMM E€CTECTBEHHOHAYYHOIO M TEXHOJOTHYECKOrO
HanpaBJICHUH, (OPMUPOBAHUS COIMATBHONU KYIBTYpPbI, TPOCKTHOU JIEATEILHOCTH,
HallpaBJICHHOW HE TOJbKO HA pACIIMPEHHE I[IO3HABATEJIbHBIX HHTEPECOB
IIKOJbHUKOB, HO W Ha CTUMYJIUPOBAaHUE AKTHUBHOCTH, WHUIMATUBBI U
UCCIIEZIOBATENBCKOM 1€ATENbHOCTH 00YYatOIINXCSl.

Hcnonb3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOUHOW JIE€ATEIBHOCTH
NOBBIIIAET MOTHBALMIO YYallUXCsl K OOY4EeHMIO, T.K. MpPH 3TOM TpeOyroTCs
3HAHMS MPAKTUYECKU U3 BCEX YYEOHBIX TUCUUIUIMH OT UCKYCCTB M MCTOPHH JI0
MaTeMaTHKUd M €CTECTBEHHBIX HAayK. MEXIpeIMETHbIE 3aHIATHUS ONUPAIOTCS Ha
€CTECTBEHHbI MHTEpEC K pa3palOTKE M MOCTPOMKE Pa3IMYHBIX MEXaHU3MOB.
OpnoBpeMeHHO 3aHsATHs JIEI'O kak Henb3s Jydlie MOAXOAAT I U3y4EHUS
OCHOB JITOPUTMHU3ALIMK U MporpaMMupoBaHusi. M3ydyas mpocTble MEXaHHU3MBI,
pebsita yuyarcs paboraTh pykamu (pa3BUTHE MEJIKUX W TOYHBIX JIBUKCHUN),
pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUIEHUE, (DaHTa3UI0, U3y4yaroT
MPUHITUIBI PA0OTHI MHOTUX MEXaHU3MOB.

[Iporpamma paccurTana Ha OOy4arolmUXCs, HAYMHAIOMIUX 3aHUMAThCS
pobOotoTexnukoi, Ha 34 4. (1 yac B Hememo). [IpomAomKUTENTEHOCTH OIHOTO
3ansaTus — 40 muH. Bo3pacTHas rpymnmna ydammuxcsi, Ha KOTOPbIX OPHUEHTHUPOBAHBI
3ansTus — 11-13 ner.

1.2. Ilesun 1 3a7a41 MPpOrpaMmMbl
Kpyxok nMeeT Hay4YHO-TeXHHUYeCKYK) HaNPaBJIEeHHOCTh
Ileab nporpamMmmsi:

- ¢hopMHUPOBATH JIMYHOCTH yUaIlleToCs, CIIOCOOHOTO CaMOCTOSITEIbHO CTABUTh
y4eOHBbIE 1IeJIM U MTPOESKTUPOBATH MyTH UX pPean3aluy;

— u3y4eHHe U cOOpKa MAIllUH U YCTPOUCTB;

— HCCJENOBaHME MAlllMH, B KOTOPBIX €CTh MOTOP;

— W3YYEHME HEPIUM BETPA U U3TOTOBJIEHUE YCTPOMCTB JJIs HAKOIUICHUS U
VCIIOJIb30BAaHUS OTOM DHEPIUH;

— U3y4eHHe 3yOuaThIX Nepeiad i MEXaHU3MOB.

3aaum nporpamMmsi:



OO0pa3oBaresibHbIE:
— HU3y4Y€HHE OCHOB POOOTOTEXHUKH C IPUMEHEHHUEM ITPOTrpaMMHUPYEMBIX
YCTPOMCTB;
— HAy4YWUTb YUTATh DJIEMEHTAPHBIE CXEMBbI, a TAK)Ke COOUPATh MOJIEIH 10
MPEIJIOKEHHBIM CXEMaM U MHCTPYKIIUSAM;

Pa3BuBarmniue:

— pa3BUBaTh 00OpPa3HOE MBIIIJIEHHUE, KOHCTPYKTOPCKUE CITOCOOHOCTH
YYalIuXCs,

— pa3BUBaTh YMEHHE JIOBECTHU PEIICHUE 3a/1a4M OT MPOEKTa 10 padboTaronien
MOJEIIH;

— pa3BHUBaTh MPOMYKTUBHYIO KOHCTPYKTOPCKYIO JAESITCIBHOCTH: OOCCIICUHTH
OCBOCHHE YyYaIllUMHCS OCHOBHBIX MPUEMOB COOPKH M IPOTrpaMMHPOBAHHS
POOOTOTEXHHUUECKUX CPEACTB;

— pa3BHUBaTh YMEHHE MOCTAHOBKHM TEXHHYECKOW 3a/iau, cOOMpaTh M HU3ydyaTh
HY)XHYI0 HHGPOpMAIUMI0, HAXOAUTh KOHKPETHOE pEIIeHHE 3aJadud |
OCYHIECTBIISITh CBOM TBOPYECKHUI 3aMbICEN.

BocnurareabHbIe:
— BOCIHTaTh YMEHHE PabOTaTh B KOJUICKTUBE C YIETOM JINYHOCTHBIX KAaYECTB
y4ammxcsi, ICUX0JIOTHYECKUX U BO3PACTHBIX OCOOCHHOCTEM;
— BOCIHTAaTh TPYAOJIO0ME U YBAXKUTEIHHOE OTHOIICHUS K
WHTEJUIEKTYaIbHOMY TPYAY;
— (GOopMHUPOBATH Y yYAIIUXCS MOTUBAIIUH K 3JJ0POBOMY 00pasy KU3HH;

JTanbl NPOBeIeHUS 3aHATHSA:
YcraHoB/IeHHe B3aMMOCBSA3€I.
3aHsATHE HAYMHACTCS C KPATKOro OOBSICHEHUs MpeaHa3HauyeHuss W (QyHKIui
MOJIEJIE M HMHTEPAKTUBHBIX TPEHAXepoB. lIpu 3ToM ydammmcs NOKa3bIBAETCS
HEOOJIBIIION BUJIEOPOJIUK O pealibHOM MexaHusMme (ero anajorom Oyaet JIEI'O®-
MOJI€NIb), KOTOpPBIA CHAaOXXEH JIAKOHUYHBIMH CYOTUTpaMH C J00OaBlI€HUEM
KOMMEHTAapHUEB 10 JAaHHOU TEME.
KoncrpyupoBanme. VYwuamuecss 10 HMHCTPYKLUHSIM COOUPAIOT
MOJIENU, B KOTOPBIX 3aJI0’KEHbI KOHIIEMIIMU OCHOBHBIX pa3ziesioB o0yuyeHus. Pebsita
MOJIYYalOT IOJIE3HBIE COBETHI M MOJICKA3KH, KaK MPOBECTU HCIBITAaHUS MOJECIH U
yOeauThCs, 9TO OHAa cOOpaHa U paboTaeT MPaBUIIHHO.
Peduiexcusi. B mporecce uccienoBanus ydamuecs 00yMBIBaIOT,
YTO OHU JIOJKHBI CKOHCTPYMPOBATh M KaKUX PE3YJBTATOB AOCTUYb; MPU ATOM
yOIyoJsieTcs UX MOHMMaHUE MPUOOpeTeHHOTO ombiTa. OHU 0OCYXKTAIOT MTPOEKT
U BOIUIOIIAIOT CBOM WJeW Ha mpaktuke. [lepen kaxmbiM 3aHATHEM pebdsTa
JOJDKHBI BBICKA3aThb CBOU TNPEANOJIOKEHHUS] O TOM, 4YTO Y HHUX JOJKHO
MOJIYYUTHCSI, @ B KOHIIE — 3alKCaTh PE3ylbTaTbl. YUHUTEIb MOXKET MPEIJI0KUTH
y4YaluMcsl cliefiaTh MPE3eHTAUI0 U MPEACTaBUTh BCE ATalbl CBOEH paldOTHI C
HEOOXONUMBIMU  MOsACHeHUsIMU.  [Ipennmaraemple  y4yalmiuMmMcs  BOINPOCHI



CHOCOOCTBYIOT TOMY, YTOOBI OHU BBICKAa3bIBaJld CBOW MPEATONIOKEHUS (IaBaIu
MpeIBApUTEIbHBIE OLEHKH), TPUBOJIUIIMN JIOTHUYECKUE 000CHOBAHHUS U JOBOIWIN
0 KOHIIA Ba)XHBIE HCCIIEIOBAHUS. OJTU BOIPOCHI JIOJUKHBI TaKXKE HABOAUTH
YYEHHMKOB Ha Pa3MBIIIUICHHUS] O TOM, HaJ YeM OHU paboTaliv 10 CUX MOp U KaKue
HOBBIEC UJE€M MOXXHO BBIJIBUHYTH JJI PEUICHUS 3aJadd. JDTO, B CBOKO OYEPEb,
AT YYUTENI0 BO3MOXKHOCTh OLIEHHUBATh YYEOHbIE JOCTHUKEHHUS KaXKIOTO
YUYEHUKA.

Pa3putne. Ilpennaraiorcs mNyTH U CHOCOOBI  TPOIOJKCHHUS
UCCIIEIOBAaHUNA HAa OCHOBE TMOJYYEHHBIX pe3yJbTaToB. Yuamuecs OyayT
IKCIIEPUMEHTUPOBATh, pa3padaThiBaTh MOJAEIN C HOBBIMH BO3MOXHOCTSIMH, a
TaKK€ pa3BUBAThb CBOM MJIEH NPUMEHUTENBHO K pPEalbHbIM MallMHAM H
MEXAHU3MaM.

PaGoune Onanku ywammxcs. Crenys ykazaHusM B OJaHKax,
pebsita OyAyT BBICKa3bIBaTh CBOW MPEAINOJIOKEHHS, MPOBOJUTH UCIBITAaHUS U
U3MEpPEHHUs, 3alUChIBaTh TMOJYYEHHBIE pe3yJbTaThl, MOIU(PUIMPOBATE U
CpaBHUBAaTh MOJICNIA U JI€JaTh BHIBOABL. YUHUTENb MOXKET IPEMIOKUTh YHAIIUMCS
cpaBHUTH cBoM PabGoune ONaHKU M MOACIUTHCS C TOBapHIAMU PE3YJIbTaTaMH,
OoOCyIUTh pa3lIUyHblE aCHEKThl, HaIpUMEp, JOCTOBEPHOCTb pPE3YIbTAaTOB
UCIBITAHUI WM UX BO3MOYKHOM BapUaTMBHOCTH. B KOHIIE Ka)KIIOTO 3aHATUA
yuyalmMcs npearaeTcs NpuayMarb U 1300pa3uTh yCTPOMCTBO, BOIUIOMIAIOIIEE
OCHOBHBIE€ MPUHIUIIBI TEMbI, KOTOPYIO OHU TOJIBKO YTO MPOXOJUIH. ITO MOXKET
OBITH BBIIIOJIHEHO B KAa4ECTBE IMPOEKTHON padOThl WM JOMAIIHETO 3aJaHUS.
Pabouune O61aHKH MOMOTAIOT YUUTEII0 OLEHUBATh YPOBEHb KAXK/I0I0 y4allerocs.

TBopueckune 3aganms. Llenb >TUX 3aHATMIL — OPHUEHTUPOBATH
yyaluxcsi Ha pa3paboTKy CBOMX COOCTBEHHBIX PEIICHUH pealibHbIX 3ajad,
MPUYEM PEUIUTh 3TH 3a/1a9M MOYKHO Pa3HBIMU CIIOCOOAMM.

OrinuurenbHass 0co0eHHOCTb. [Iporpamma oOCHOBaHa Ha
NEAArornyecKoOM OMbITE aBTOPOB-cOCTaBHUTENEH. /LIl peasn3anuu MporpamMmmel
UCIoNb3yeTcss Meton AuddepeHIupoBaHHOTO O00y4YeHUs, OCHOBAaHHBIM Ha
IPUHIMIAX TPEEMCTBEHHOCTH. OCBOECHHE MPOrPaMMBbI IPOUCXOIUT B OCHOBHOM
B MIPOIIECCE MPAKTUYCCKON TBOPYCCKOMN JeaTelbHOCTH. OCOOEHHOCThIO TAaHHOM
MPOTPaMMBI SIBJISIETCSI MHTETPAIMsl MMPOBEPEHHBIX METOAMK OCBOEHUS 0a30BbIX
MOHATUM POOOTOTEXHUKH C TOMOIIBI0 KOHCTpykTopoB LEGO m aBropckoii
metoauku [lomsxoBa K.}O. Tlpu orcyrctBum konctpyktopoB LEGO paGouas
nporpaMma MOXKET OBITh COKpaIieHa 10 1 mosyrousi.

Ha caiite aBropa mpeiacraBieHbl  pa3paOOTaHHbIE  TPEHAXEPHl I
nporpammupoBanus LEGO-po6oroB 1 tiaret Arduino.  Jlnsg  ympaBiieHus
poOoTamMu B TpeHaXEpPax HCIONb3YEeTCS MPOCTOM S3bIK MPOrpaMMHUPOBAHUS,
KOTOpBIN moytyuns pabodee HazBanue SIROP. Kak m3BecTHO, ecTh ABa crocoba
YIPABJIEHUSI — HEMNOCPEACTBEHHOE YIpPaBiI€HUE (C MyJabTa) U YIPaBICHHE I10
IporpamMme, 3apaHee 3allCaHHOM B MaMATh YCTPOMCTBA. OTOT TPEHAKED
MO3BOJISIET IO3HAKOMUTBHCS C HEMOCPEACTBEHHBIM YIIPABICHHUEM.

Takum o00pa3oM, B KadyecTBE CMOCOOOB OpPraHU3alMU BHeEY4YeOHOI
NPOEKTHO! HAY4YHO-NO3HABATEJIbHON esITeIbHOCTH OOYyYalolerocss MOXHO
BBIJICIUTH!


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

— BBIIIOJHCHUC Hay4YHO-IIO3HABATCJIbHBIX n TBOPYCCKUX ITPOCKTOB
MCKIUCIUIINIMHAPHOT'O XapaKTepa,
- pa60Ta Ha/l BBIIIOJIHCHHUCM IIPOCKTOB B I'PYIIIIAX.

1.3. YcioBue peanu3anum NporpamMmsbl

VYcioBug peanu3anuu MPOrpaMMbl: TMMHA3Msl MPEAOCTABISIET HEOOXOIUMOE
0o0OpylIOBaHUE U TMPOrPaMMHOE OOECIeUeHHe, KOTOPOE OSKCILTyaTHPyeTCs B
TeueHWH Trofa. Peammsamms — 3amad  OygeT crnocoOCTBOBAaTh JalbHEUIIEMY
dbopMuUpPOBaHUIO B3MISAa THMHA3UCTOB HA MUP, PACKPBITHIO POJIM WHPOPMATUKU B
GbopMHUpPOBAaHUU €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, PAa3BUTUIO MBIIUICHUS, B
TOM 4HClie (OPMUPOBAHUIO AITOPUTMUYECKOTO CTHIISI MBIILJICHUS, MOATOTOBKE
YUYEHHMKOB K KM3HU B UH(OPMAILIMOHHOM OOIIECTBE.
B pa0ote ucnoJib3yrorcs ciaenywiiue Habopbl: «9686. TexHonorus u puznKay;

Pa3znen 2. Kommjiekc opraHn3anuoHHO-TIeIAroru4eckKux ycJaoBuii

2.1. KasienpapHubliii yueOHbIN rpapux

Tema ypoka Conepxanue Marepua Kon-Bo YV
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Pomuku, | 1| 1 PeryasiTuBHBIE: KOHTPOJIb,
Yro Takoe poboThI? | ¢poTorpa OLICHKa, LIeJIeTIONIaraHue.
Bromusiid. e n UYro ymerot nenats | Guu u KommyHuKaTuBHbBIE
3aaun Kypea po6OTHI? MYJIBTHM [TnanupoBaHue y4eOHOTO
OGeysienHe Po0oTbI B KHHO. enua. COTPYAHHMYECTBA C
pAGOTHI Ha Buzpt poboToB. YUHUTEJIEM U CBEPCTHUKAMH,
TeKymit KoncTpykunu IIOCTAaHOBKA BOIIPOCOB
po6oTOB ITo3naBaresbHbIe: paboTa

y4eOHBIN TOJI.

[TpaBuna Th ¢ napopmanuein




[Tpuntum paboTe 1 PeryasituBHble:
po6OTOB B IUTAHUPOBaHHE, KOHTPOJIb,
MHTEPAKTUBHBIX KOPPEKIHSI.
TpeHaxepax KoMMmyHuKaTHBHbBIE:
MIOCTaHOBKA BOIIPOCOB
PoGoTsl B ITo3HaBareabHbIE:
TPEHaXKEpax. JIOTUYECKHUE ACHCTBUS,
pabota ¢ nnpopmaruei,
S3pix SIROP. [TamsiTKa 1 PeryasiTuBHbIC:
Onucanue u IO SI3BIKY IUIAaHUPOBAHKE, KOHTPOJIb,
CTPYKTYypa sI3bIKa KOppEeKLus.
KomMmyHuKaTuBHbBIC:
MIOCTaHOBKA BOTIPOCOB
I3pk SIROP Ilo3naBarebHbIE:
JIOTHYECKUE IEHCTBHSA,
pabora ¢ uadopmarmei,
S3bik SIROP. [TamsTka 0,5 | 0,5 | PeryassTuBHbBIE:
OcHOBHBIE IO SI3BIKY TUTAHUPOBAHHUE, KOHTPOJIb
KOMaH/Ibl, KoMmyHukaTuBHbBIE:
NIEpEMEHHEIE, MIOCTaHOBKA BOTIPOCOB
Ommcanyie si3pika | BCTPOCHHBIC ITo3HaBaTe/IbHBIC:
VIIPABIEHHS B byHKIAH yYMEHHE pa60”£aTI> c
TpEeHaxepax uHGopMaLmed,
CTPYKTYpUPOBATh 3HAHUS
CnocoOsl 0,5 | 0,5 | PeryassTuBHbBIE:
yIpaBJIEHUSIMH IUTaHUPOBaHKUE, KOHTPOJIb
poGoTamu. KoMmyHuKaTHBHbBIE:
Crioco0sl 3anucu MIOCTaHOBKA BOIPOCOB
CriocoGI QITOPUTMOB IS IMo3naBaresibHbBIE:
yIIpaBIeHHs po6oTOB pabota ¢ unpopmanuei

pobotamu




Tpenaxep
«YnpasieHue ¢
MyJbTa

3HaKOMCTBO C
TPEHAXKEPOM

Nurtepax
TUBHBIN
TpEeHaXe

p

PeryasituBHble:
TUTAHUPOBAHKE, KOHTPOJIb,
KOpPEKIHs, OLECHKA.
KoMMyHUKaTHUBHBIE:
MIOCTaHOBKA BOIIPOCOB
IMo3HaBaTe/IbHbBIE:
JIOTUYECKHUE IeUCTBUA,
pabota ¢ nnpopmarueit

[IpakTueuckas
pabora
«J1BHKEHHE C
JaTYNKOM
OCBEUIEHHOCTHU»

Tpenaxep
«JIBI>KEHUE C
JATYUKOM
OCBCIICHHOCTH»

NHurepak
THUBHBIN
TpeHaxe

p

PerynsTuBHbIe!
CaMOCTOSITEJILHO
KOHTPOJIUPOBATh CBOE
BpeMs
Ilo3HaBaTeabHBbIE:
JEHCTBUS TOCTAHOBKH U
pelieHus npoodiem:
bopmynupoBaHue
po0JIEMBI;
CaMOCTOSITEJILHOE CO3/laHHe
Cr0co00B
peLeHus npodiem
TBOPYECKOTO U TIOUCKOBOTO
Xapakrepa
KoMmyHukaTuBHbIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BHIPAXKATh
CBOH MBICIIU B CO-
OTBETCTBHH C 3aJadei

[TpakTnueckas
pabota
"PazpaboTka
COOCTBEHHBIX
Tpacc ams
TpEeHaKepOB"

TpeHaxep
«/IBmxenue ¢
JaTYNKOM
OCBEILIEHHOCTH

WNHurepak
THUBHBIN
TPEHaXe
p.
Paznuun
BIC
n300pax
CHHS
Tpacc

PerynsaTuBHbIe!
CaMOCTOSITENILHO
KOHTPOJINPOBATh CBOE
BpeMs
IHo3naBareabHbIE:
JICHCTBHUSL TIOCTAaHOBKH H
peleHust mpooduem:
bopmynupoBaHue
npo0sIeMsl;
CaMOCTOSITENIbHOE CO3JJaHUE
croco0oB
pelieHus mpobsem
TBOPYECKOTO U TOMCKOBOTO
Xapakrepa
KommyHuKaTHBHBIC
[InanupoBanue y4yebHOTO
COTPYAHUYECTBA, BBIPAXKATh
CBOM MBICITH B CO-
OTBETCTBMH C 3a/1aueit




Tpenaxep Nurtepax PeryasituBHbIe:
«JIBuxeHue c TUBHBII IJTaHUPOBAHUE, KOHTPOJIb,
JIByMsI TaTYMKaMHU | TPCHAXKE KOppEKIHA, OLCHKA.
KommyHunkaTnBHbIC:
OCBEILICHHOCTH» p :
Ipakruedckas yMeHHe paboTaTh B KOMaH/IE
pabora Ilo3HaBaTeIbHBIE:

9 «/IBuxkeHue ¢ JIOTUYECKUE JIeHCcTBHsI, paboTa
JBYMsI TaTYMKaMU ¢ urdopmanuei,
OCBEIIIEHHOCTH ¢popmuposanne UKT-

KOMIIETCHTHOCTH
Tpenaxep NHurepak PerynsTuBHbIe!
«/IBuxenue ¢ THUBHBIN CaMOCTOSITENIEHO
JIByMsI JIaTYMKaAMU | TPEHaXeE KOHTPOJIMPOBATH CBOE
OCBEIIIEHHOCTH p. BpeMs
Paznuun Io3HaBareabHbIE:
bIe JNEUCTBUS TIOCTAHOBKH U
n300pax EIICHUS TIPOOIIEM:
IIpakTuueckas p P P
CHUS bopmynupoBaHue
pabora
" Tpacc poOJIeMBI;
Pa3zpaboTtka
10 CaMOCTOSATEIILHOE CO37aHue
COOCTBEHHBIX
Cr0co00B
Tpacc s
" pelieHus pobiem
TPEHaXXEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KomMMyHuKaTUBHBIE
[TnanupoBanue y4yeOHOTO
COTPYAHUYECTBA, BRIPAXKATh
CBOM MBICIU B CO-
OTBETCTBHH C 3aJadei
TpeHaxep WNHurepak PerynsiTuBHble:
«/IBmxenue ¢ TUBHBIN HJTaHUPOBAHHCE, KOHTPOJIb,
TpeMs JaT4hKaMu | TPEHaxe KOPPCKIIH3, OLCHKA.
KOMMyHI/IKaTHBHLIe'
OCBEIIEHHOCTH p :
paxTnedckas yMeH#He paboTath B KOMaH e
pabora IMo3HaBaTenbHBIE:
11 | «/IBmwxeHue ¢ JIOTHYECKUe AeHCTBUS, paboTa

TpEMA JaT4YuKaMHU
OCBCIICHHOCTHU»

¢ uH(popmalueH,
¢dbopmuposanue UKT-
KOMIIETEHTHOCTH




Tpenaxep Nurtepax PeryasituBHble:
«JIBuxeHue c TUBHBII CaMOCTOSITEIBHO
TpeMs JaTYuKaMHU | TpEHaxe KOHTPOJIMPOBATh CBOE
OCBEILICHHOCTH» p. BpeMs
Paznuun Ilo3HaBareabHbIE:
ble JNEWCTBUSA TIOCTAHOBKH H
Hn300paxx EIICHUS TIPOOIIeM:
IIpaxkTnueckas p P p
CHUS bopmynupoBanue
paborta
" Tpacc poOJIeMBI;
Pa3pabotka
12 CaMOCTOATENIbHOE CO3aHue
COOCTBEHHBIX
croco0oB
Tpacc ajs
" pelieHus pobsem
TPEHaXXEPOB
TBOPYECKOTO M MOMCKOBOTO
XapakTepa
KomMMmyHuKaTuBHbIE
[InanupoBanue yuyebHOro
COTPYAHUYECTBA, BBIPAXKATh
CBOM MBICITH B CO-
OTBETCTBUHU C 3a1a4ei
Tpenaxep Nurepax PeryiasituBHble:
«JIBrxeHHE ¢ TUBHBIN MJTaHUPOBAHUE, KOHTPOJIb,
YETBIPbMA TpeHaxe KOppeKLu, OLICHKA.
IIpakTHeuckas JaTYuKAMH P KOMMyHI/IléaTHBHbIe:
pa60Ta OCBEIICHHOCTH) %[MGHI/IC paodoTarb B KOMaHAC
«JIBIKeHHE ¢ o3HaBaTebHbIe:
13 JIOTHYECKUe JeHCTBHsI, paboTa
YEThIPMSI .
¢ nuHpopManueH,
AaTIHKaMH ¢dopmupoBanue UKT-
OCBCHICHHOCTH) KOMIIETCHTHOCTH
TpeHaxep WNHurepak PerynsaTuBHbIe!
«JIBM>KEeHHE C TUBHBIN CaMOCTOSITEIBHO
YETBIPbMS TpeHaxe KOHTPOJIMPOBATH CBOE
JIaTINKaMHU p. BpeMs
OCBELEHHOCTU» Paznuun ITo3naBarenbHbIE:
130 JNEWCTBUS TIOCTAHOBKH |
n300pak SIICHUS TIPOOIIeM:
[IpakTnueckas p P P
eHUs bopmynupoBaHue
pabota
" Tpacc POOIIEMBI;
PazpaboTtka
14 CaMOCTOSTENILHOE CO3/IaHKE
COOCTBEHHBIX
croco6oB
Tpacc s
" pelieHus mpobsem
TPEHAKEPOB

TBOPYECKOTO U TIOUCKOBOTO
Xapakrepa
KommyHuKaTHBHBIC
[InanupoBanue y4yebHOTO
COTPYAHUYECTBA, BBIPAXKATh
CBOU MBICITH B CO-
OTBETCTBUU C 3a7a4el




Tpenaxep Nurtepax PeryasituBHbIe:
«JIBuxeHue c TUBHBII IJTaHUPOBAHUE, KOHTPOJIb,
ATYUKOM TpEHaXKe KOppEKIH, OLICHKA.
KommyHunkaTnBHbIC:
PACCTOSIHHSI» p
IpakTueuckas yMeHHe paboTaTh B KOMaH/e
pabora Ilo3naBaTeabHbIE:

15 | «/IBmwxkeHue ¢ JIOTHYECKHe AeHCTBHS, paboTa
JIaTYAKOM ¢ uH(opMaLuei,
PaCCTOSHH» opmupoanme NKT-

KOMIIETCHTHOCTH
Tpenaxep NHurepak PerynsTuBHbIe!
«/IBrxenue ¢ THUBHBIN CaMOCTOSITENIEHO
JATYUKOM TpeHaxe KOHTPOJIMPOBATH CBOE
pPacCTOSTHUS» p. BpeMs
Paznuun Io3HaBareabHbIE:
bIe JNCUCTBHUSL TOCTAHOBKU U
n300pax elIeHus mpoodiem:
IIpakTueckas p P P
CHUS bopmynupoBaHue
pabora
" Tpacc poOJIeMBI;
Pa3zpaboTtka
16 CaMOCTOSITENILHOE CO3/JTaHUE
COOCTBEHHBIX
Cr0co00B
Tpacc s
" pelieHus pobiem
TPEHaXXEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KoMMyHUKAaTHBHBIE
[TnanupoBanue y4yeOHOTO
COTPYAHUYECTBA, BRIPAXKATh
CBOM MBICIU B CO-
OTBETCTBHH C 3aJadei
Jleromna. O Ponuku, PerynsaTuBHbIe:
kommanuu Jlero. doTtorpa MJIaHUPOBAHKE, KOHTPOJIb,
[lyremecTBue B buu u KOPPEKIIMs, OLEHKA.
ctpany Jlero. MYJIBTHM KoMMyHUKaTHBHBIE:
Jlero enna MOCTaHOBKA BOIIPOCOB
KOHCTPYKTOPBI Ilo3naBareabHbIE:
HNudopmarus 06 JIOTUYECKUE IEUCTBHUS,
MMEIOIIHNXCS pabora ¢ undopmariuei
17 | Komnanus JIEI'O | koHCTpyKTOpax

xommnanun JIET'O,
ux
(GYHKIMOHATIBHOM
Ha3HaY€HUU U
OTIIUYHH,
JEMOHCTpaLus
MUMEIOLINXCS y HaC
HaOOPOB.




3HaKOMHUMCH C [Ipesent 05105
HabopoMLEGOedu | amus
KOHCTDOVKTODEL cation 9686.4ro
18 HEFOp YKTOPp HE00XOMMO 3HATh
nepe1 HadyaioM
paboTHI .
Cobupaem mozaens | [Tocobue 1
19 Ha6op LEGO «ABTOMOOWIIB) IS
education 9686 cOopkH
MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
20 | «LEGOeducation | Berpsnaz AU
9686 MEJILHULIAY. cOopKu
MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
21 | «LEGOeducation «Ybopounas AU
9636 MalIuHay. cOopku
MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
22 | «LEGOeducation ;giggngm ?ggpm
9686 MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
23 | «LEGOeducation «Masrimio ?ggpm
9686 MOJICITU
Habop JemoncTparus [Tocobue 1
24 | «LEGOeducation | "™ . At
9686 «IlogbemHbIH cOopku
KpaH» MOJICITU
Habop JlemoHcTparus [Tocobue 1
25 | «LEGOeducation | MM I
9686 « Cobaukay» cOopKu
MOJIEITH
JemoHcTparus [Tocobue 1
26 Ha6op «LEGO monenn «JIyHoxomy | s
education 9686 cOopku

MOICIIN

PeryasituBHble:
TUTAHUPOBAHKE, KOHTPOJIb
KoMMmyHUKATHBHbBIE:
IIOCTaHOBKA BOIIPOCOB
IHo3naBaresabHbIC:
yMeHue paboTars ¢
nHpopmaruei,
CTPYKTYPHPOBATh 3HAHHUS




Br160p TeMbl. 0,5 | 0,5 | PeryasituBHbIE:
AKTYyallbHOCTh CaMOCTOSITEITLHO
BBIOPAHHOM TEMBI. KOHTPOJIUPOBATh CBOE
ITocranoBka BpeMs
pOOIEMBI. KoMmyHukaTuBHBIE
Bripabotka [InanupoBanue y4yeOHOTO
runotesbl. Lensb COTPYIHUYECTBA C
mpoekTa. 3a1aun VYUTEIEM U CBEPCTHUKAMH
npoekra. Jlenenue —
97 Ha60p_ «LEGO Ha OTIpe/IeIIEHUE LIENH,
education 9686 TPYHIBLIIOAPOOHOE (YHKIHNA Y9aCTHHKOB,
OTHCaHHuEe OyTyIIuX croco6oB
Mozenei B3aHMOJICHCTBHS,
MMOCTaHOBKA BOIIPOCOB
IHo3naBaresabHbIC:
JIOTHYCCKHE JICUCTBHUS,
pabora ¢ uadopmarmei,
dbopmupoBanue UKT-
KOMITETEHTHOCTH.
Pacnipenenenue 1 | PerynisiTUBHbBIE!
00s13aHHOCTEH B CaMOCTOSITEITLHO
rpymnmne. Y TOYHsIeM KOHTPOJUPOBATh CBOE
napaMeTpsl BpeMs
MIPOEKTA. Ilo3HaBaresibHbIE:
JlomosiHsieM ero BBIJICJICHUE u
28 PaGora Han cXeMamu, dbopMmynrpoBaHHe MMO3HABA-
IPOEKTaMH YCIIOBHBIMH TEIHHOU 1IN,
YepTerKaMu, MOWCK W BBbIIETICHHE
nob6aBisieMm HEO0OXOIMMOM
OTHCATEIbHYIO uH(popMaIuu

4acCThb.




KoncrpyupoBanue PeryasituBHble:
cBOEro pobora. CaMOCTOSITEITLHO
. UcnipiTanue KOHTPOJIUPOBATh CBOE
pobora. BpeMs
BrisiBrieHue IHo3naBaresabHbIC:
IUIFOCOB U JICUCTBUS TOCTAaHOBKU U
MHUHYCOB. pelieHus mpoouem:
bopmynupoBanue
poOJIeMBI;
CaMOCTOSITENIbHOE
Pabora Hazg
29 co3JaHue crnoco0oB
MIPOCKTaMH
peneHus npobieM
TBOPYECKOTO M IMOMCKOBOTO
Xapakrepa
KomMMmyHuKaTuBHbBIE
[InanupoBanue y4ueOHOrO
COTPYIHUYECTBA,
BBIP@XXaTh CBOM MBICIH B
COOTBETCTBHH C 331a9aMHU .
Konctpyuposanue PeryasituBHble:
CBOEro podora. TUTAHUPOBAHHUE, KOHTPOJb,
O6HoBNsIEM KOpPEKIus, OI[EHKA.
napaMeTpsl KoMMyHUKaTHUBHBIE:
PaGora Hax 00BEKTOB. yYMEHHE paboTarb B
30 KOMaH/J1€
MIPOCKTAMH
[Ho3HaBareabHbIE:
JIOTHYCCKHE JICUCTBHUS,
pabota ¢ uapopmanue,
dbopmupoBanue UKT-
KOMITETEHTHOCTH.
OTt60p PeryasituBHbIe:
uH(pOpMaIUH IS yYMEHHE
BBICTYIUICHUS. CTPYKTYPHPOBaTh 3HAHUS;
[Tpe3enTarnus. peduekcust crnocoOoB |
IlonroroBka k YCIOBUU JIEUCTBHS,
3alUTe MPOEKTa. KOHTPOITb u OIICHKa
31 Pa6ora Han [TpoGHoE mpouecca M pe3ylbTaroB
MPOEKTaMH BBICTYIUICHUE. JIESITENIbHOCTH;
KomMyHuKaTHBHbBIE:
YMEHHE pabotarhb B

KOMaHJIe




32

Pabora Haj
[IPOCKTaMH

PeryasituBHblie:
KOHTPOITb, KOPPEKIIHS,
OLICHKA.
KoMMyHuUKaTUBHBIE
BBIpaKaTb CBOM MBbICIH B
COOTBETCTBHH C 3aJladaMu
u YCIOBUSIMU
KOMMYHUKAIUY;

BJIa/ICHHE MOHOJIOTHYECKOM
u JIAAJIOTUYECKOU
dhopmamu peun

33

PaGora Hazg
MIPOCKTAMH

PerynsiTuBHbIe:
KOHTPOJIb, KOPPEKIHS,
OIICHKA.
KoMMmyHuKAaTHBHbBIE
BBIp@XaTh CBOM MBICIH B
COOTBETCTBHH C 3aJadyaMu
5 YCIIOBUSIMHU
KOMMYHHKAIUU;

BJIAJICHE MOHOJIOTHYCCKOM
" IAAJIOTUYECKOMN
dbopmamu peun

34

3amura ITPOCKTOB

PerJIﬂTI/IBHI)Ie: KOHTPOJIb,
KOpPPEKLMS, OLEHKA.
KoMMyHHKaTHBHBIE
BBIPaXKaTb CBOM MBICIH B
COOTBETCTBHH C 3aJa4aMu
u YCIOBUSAMU
KOMMYHUKAITIH;

BJIaJICHHE MOHOJIOTHYECKON
" JINAJIOTUYECKON
dbopmamMu peun

2.2. IlnanupyemMblie pe3yJbTaThl

IIporuo3upyemsbiii pe3yabTart. [lo okoHUaHUIO Kypca 00yUYeHHUs ydalrecs

JOJIKHBL:
3HaTh!
— nmnpaBwia 0e30MmacHoOi padoThI;
— OCHOBHBIE KOMIIOHEHTBI KOHCTpYKTOpOB JIET'O;

— KOHCTPYKTHUBHBIE 0COOEHHOCTH PA3TMYHBIX MOJCIICH, COOPYKEHUHN 1

MEXaHU3MOB;

— KOMITBIOTEPHYIO Cpey, BKIFOUAIOITYIO B ce0s rpadyMueCKUii sI3bIK

IpOrpaMMHUPOBAHUS;

— BHABI IIOABMXHBIX U HCIIOABHMKHBIX COGJII/IHGHI/Iﬁ B KOHCTPYKTOPC, OCHOBHELIC

pUEeMbl KOHCTPYHUPOBAHHS POOOTOB;
— KOHCTPYKTHUBHBIE 0COOEHHOCTH Pa3IMYHbBIX POOOTOB;




MOPSAJOK CO3JaHUS AITOPUTMA IPOrPAMMBI, JEHCTBHS pOOOTOTEXHUUECKUX
CPEICTB;
KaK MCII0JIb30BaTh CO3/IaHHBIE IPOIPAMMBI;
CaMOCTOSTEIIbHOPEIIATbTEXHUYECKUE3aJaYUBIIPOLIECCE
KOHCTPYUPOBaHUSA pOOOTOB (IUIAHUPOBAHUE TMPEACTOAIIUX JCHCTBHIA,
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
CHEIHMANIBHBIX JIEMEHTOB MO pa3paboTaHHOU cXeMe, 0 COOCTBEHHOMY
3aMBICILY;
CO3/1aBaTh MPOTrpaMMbl Ha KOMIIBIOTEPE I Pa3IMYHbBIX POOOTOB;
KOPPEKTUPOBATh IPOrPaMMBbI IIPH HEOOXOIUMOCTH.

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

MexaHu3M OTCJIEXKMBAHUS Pe3y/IbTATOB:
OJTMMIIHA/IBI;
COpPEBHOBAHMS;
y4eOHO-UCCIIE0BATENbCKUE KOH(PEPEHIINH;
IPOEKTHI;
MOJIFOTOBKA PEKJIAMHBIX OYKJIETOB O MPOJIEIaHHOU padboTe;
OT3BIBHI MPENOaBaTeNs M POJUTENICH YUCHUKOB Ha CaiiTe IKOJIBI.

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

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

[Ipu oneHMBaHMK WUTOTOBOTO MPOEKTA CieayeT oOpallaTh BHUMaHUE Ha

TAKHUEC DJICMCHTELI IIPOCKTA, KaK:

TEXHUYCCKYIO CIIOKHOCTD,
MMPAaKTUYCCKYIO 3HAYUMMOCTD IIPOCKTA.



[TomuMO COOCTBEHHO MpOEKTa CJIENyeT OLIEHWBAaTh YMEHHs TPyNIIOBOM
paboThl. YMeHHE OpraHu30BbIBATH PAOOTY B IPYIIIE CIeIyeT OLEHUBATH 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) Teppopo6or 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 sxcnepuMeHTsl U onbiThl ¢ LEGO MINDSTORMS Education
EV3 Kopsrun A., CmonsaukoBa H., JIMK IIpecc, 2020

3. bonpmas kaura noe3noB LEGO. PykoBoaCTBO 110 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 — BupryanbHbIe MUPBI pOOOTOB.

3) Mind-storms.com — caiit, mocBsiméHHbI podoTram LEGO Mindstorms.

4) Buneoypoku 1o nporpamupoBanuio poboroB LEGO Mindstorms EV3.

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

6) Pob6ortardopma 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 pPEaTbHBIX U BUPTYATbHBIX
poOOTOB.

10) OO0pa3oBatenbHas poOOTOTEXHHKA Ha TOMBATTHHCKOM 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
https://www.chitai-gorod.ru/search/result/?q=%D0%A2%D0%B0%D1%80%D0%B0%D0%BF%D0%B0%D1%82%D0%B0%20%D0%92.,%20%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%90.,%20%D0%A1%D0%B0%D0%BB%D0%B0%D1%85%D0%BE%D0%B2%D0%B0%20%D0%90.&type=author
https://education.lego.com/ru-ru/downloads
http://robotvirtualworlds.com/virtualbrick/
https://sites.google.com/site/gask3t/
http://www.wafflesrobotics.com/fll/fll-resources/
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