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1.1. IMosicHUTEABLHAS 3ANMUCKA

Pabouass mporpamma kpyxka «QOpa3oBarejibHasi  PO0OTOTEXHUKA)
COCTaBJICHA B COOTBETCTBMM C OCHOBHBIMH NOJIOKEHUSIMH DenepanbHOro
roCyIapCTBEHHOTO 00pa30BaTelIbHOIO CTaHIapTa OCHOBHOTO O0IIEero 00pa3oBaHus
(®10C 0O0O0); TpeOoBaHHAMH K  pe3yJbTaTaM OCBOEHHS  OCHOBHOM
oOpa3oBaTeIbHON TMPOTpaMMbl (JTUYHOCTHBIM, METANPEIMETHBIM, TPEIMETHBIM);
OCHOBHBIMH MOJXOIAMH K Pa3BUTHIO U ()OPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX
neiicteuit (YVY]]) nnst ocHoBHOTO oOmiero obpaszoBanusi, [IpumepHoil 0cHOBHOM
oOpazoBarenbHONM Tporpammbl OY u Ha ocHoBanmm mpukaza Ne 1577 or 31
nekadps 2015 . MunoOpHayku Poccun «O BHeceHUH U3MeHEeHUl B (heaepanbHbIi
rOCy/IapCTBEHHBI 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOIO OOIIEro oO0pa3oBaHUA,
YTBEPXKACHHBII NpHUKa3oM MuHHCTEpCTBa 0O0pa30BaHUS U HAYKH POCCUHCKON
®eneparuu ot 17 nexadps 2010 . Ne 1897».

Peanuszanus mporpammel ocymiectsisieTcss Ha 0aze llentpa oOpazoBanus
nudpoBoro U rymanurapHoro npoduineit «Touka pocra», coO3qaHHOTO B LEISIX
pa3BUTHSA U pEaM3alld OCHOBHBIX U JOMOJHUTEIBHBIX OOIIE00pa30BaTEeIbHbIX
nporpaMM LU(POBOro, €CTECTBEHHOHAYYHOTO W T'yMaHUTapHOro mpoduiei,
(bopMHUpOBaHUS COLMAIBHON KYJIBTYpPbl, IPOEKTHOMN E€ATEIbHOCTH, HAIPABIEHHOM
HE TOJIbKO Ha PacUIMPEHHE IMO3HABATEIbHBIX MHTEPECOB HIKOJIBHUKOB, HO M Ha
CTUMYJIMPOBAHUE AKTUBHOCTH, WHUILIMATUBBI U MCCIIEIOBATEIbCKON AESTEIBHOCTH
oOy4Jaromuxcs.

Ncnonp3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOYHOM JEATEIBHOCTH
MOBBIIIAET MOTHBALMIO YYalIMXCAd K OOy4YEHUIO, T.K. MPU 3TOM TpeOyroTCs
3HaHUS MPAKTHUYECKHU U3 BCEX YUEOHBIX TUCIHIUIMH OT UCKYCCTB U UCTOPHH J0
MaTEMaTHKUd M €CTECTBEHHBIX HAayK. MEXIIpEIMETHBIEC 3aHATHS ONMPAIOTCS Ha
€CTECTBEHHBIH MHTEpPEC K pa3padOTKe U MOCTPOMKE pPazIUUYHbIX MEXaHU3MOB.
OnnoBpemenHo 3aHsaTus JIEI'O kak Henb3sl Jydilne MOAXOAST Il U3y4YCHUS
OCHOB JITOPUTMHU3ALMKU U NPOrpaMMHUpoBaHus. M3ydas mpocCTble MEXaHHU3MBI,
pebsita yuarcs paboTarb pykamu (pa3BUTHE MEJIKHUX M TOYHBIX JBH)KEHUM),
pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUIEHUE, (haHTa3Ui0, U3ydaroT
IPUHIUIBI PpA0OTHl MHOTUX MEXaHU3MOB.

[Iporpamma paccuMTaHa Ha OOyYarolUMXCs, HAYMHAIOMIUX 3aHUMAThCS
pobororexnukoir, Ha 34 4. (1 yac B Hememnto). IIpooOKUTENIBHOCTh OAHOTO
3ansaTus — 40 mMuH. Bo3pacTHas rpyrmmna y4yammxcs, Ha KOTOPbIX OpPUEHTHPOBAHbI
3ansaTs — 11-13 net (5-7 kmaccer).

1.2. Ileau u 321244 MPOrpaMMbl
KpyX0oK nMeeT HAyYHO-TeXHHYECKYK) HaNpaBJICHHOCTH
Heab nporpammsi:
~ ¢(hopMHUPOBATh JIMYHOCTH YYaIllerocs, CIOCOOHOTO CAMOCTOATEIHHO CTABUTh
y4eOHbIE e U IPOEKTUPOBATh MMyTH UX Pean3alluu;
— u3yYeHHe U cOOpKa MAIllUH U YCTPOUCTB;



— HCCJICJOBAHHC MAllIMH, B KOTOPbLIX €CTh MOTOP,

— H3YYUYCHHUC SHCPIUHU BCTpa U U3TOTOBJIICHUC YCTpOﬁCTB JJIS HAKOIIIICHUA U
HCII0JIb30BaHUS dTOM OHCPI'UHU,

— H3YYUYCHHUC BY6LIaTBIX nepcaady 1 MCXaHnu3MOB.

3agaum nporpamMmsi:
OopasoBarteiibHbIC:
— HM3Y4YEHHE OCHOB POOOTOTEXHUKH C IPUMEHEHUEM ITPOTrPaMMUPYEMBIX
YCTPOMCTB;
— HAy4YUTb YUTATh JIEMEHTAPHBIE CXEMBI, a TAKXKE COOMPaTh MOJENH I10
IPEIJIOKEHHBIM CXEMaM U UHCTPYKLMAM;

Pa3BuBaromue:

— pa3BuBaTh 00pa3HOE MBILIUIEHNUE, KOHCTPYKTOPCKHE CLIOCOOHOCTH
yqalmxcs;

— pa3BHUBaTh YMEHHUE JOBECTH PELICHUE 33]]aud OT MPOEKTa J0 paboTaroiiei
MOJIETIN;

— pa3BHUBaTh MPOIYKTUBHYIO KOHCTPYKTOPCKYIO JAESTEIbHOCTb: OOECIEUYHTH
OCBOEHHUE YYallMMHUCA OCHOBHBIX MPUEMOB COOPKHM U MPOTPaMMUPOBAHUS
POOOTOTEXHUUECKUX CPEJICTB;

— pa3BHUBaTh yMEHHUE MOCTAHOBKU TEXHUYECKOW 3a1aqyu, coOUparh U U3ydarb
HY)KHYI0O HH(OpMAIUIo, HaXOAWTh KOHKPETHOE pEIIeHHe 3a7auyud |
OCYLIECTBIIATH CBOM TBOPYECKUM 3aMBbICET.

BocnurareabHble:
— BOCIIMTaTh YMEHHE pabOTaTh B KOJUICKTUBE C YUETOM JIMYHOCTHBIX Ka4eCTB
yYaImxcs, MCUXOJIOTMYSCKUX H BO3PACTHBIX 0COOESHHOCTEH;
— BOCIHTAaTh TPYIOIIO0ME U YBAKUTEIBHOE OTHOIICHUS K
WHTEJUIEKTYaJIbHOMY TPYY;
— (dopMupoBaTh y y4aluxcsi MOTUBAIMHU K 3J0POBOMY 00pasy *KU3HHU;

JTanbl NPOBeIeHUs] 3AHSTHS:

YcraHoB/IeHHEe B3aMMOCBSI3€il.
3aHsATHE HAYMHACTCS C KPATKOro OOBSICHEHUs MpeaHa3HayeHuss U (QyHKUun
MOJICJIE M HMHTEPAKTUBHBIX TpPEeHaXepoB. [Ipu sToM ydammmcs mMOKa3bIBaeTCs
HEOOJBITION BUCOPOJIUK O peaabHOM MexanusMe (ero aHanorom Oyaer JIETO®-
MOJIeTIb), KOTOpPBI CHAaO)XEH JIAKOHUYHBIMH CYOTHUTpaMH C J00aBlieHHEM
KOMMEHTAapHUEB 110 JaHHOU TEME.

KoncrpyupoBanue. Vwuammecss 10 HHCTPYKIHUSIM COOUPAIOT
MOJIETTH, B KOTOPBIX 3aJI0’KEHBI KOHIIETIITUU OCHOBHBIX pa3iesioB oOy4ueHus. Pedsita
MOJIYyYaloT TMOJIE3HbIE COBETHl M MOJCKA3KHU, KaK MPOBECTH HCHBITAHUS MOJACIU U
yOeIuThCs, YTO OHA COOpaHa v paboTaeT MPaBUIHHO.

Pedaexcusi. B npoiiecce uccienoBanus ydamiuecss 00yMbIBAIOT,

YTO OHU JOJKHBI CKOHCTPYMPOBAaTh U KaKHUX PE3YJIBTAaTOB AOCTUYb; MPU ITOM



yIIyOJisgeTcsl X MOHMMaHUE MPUOOPETEHHOTo onbiTa. OHU 0OCYX AAIOT MPOEKT
Y BOIUIOIIAIOT CBOM Hjeu Ha mpaktuke. Ilepen KaxabpiM 3aHsTHEM pedsATa
JIOJDKHBI  BBICKA3aTh CBOU TMPEANOJIOKEHUSI O TOM, 4YTO Y HHUX JOJKHO
MOJIyYUTHCSI, @ B KOHIIE — 3alKcaTh Pe3ylbTaTbl. YUHUTEIb MOXKET MPEIJIOKUTH
y4almMmcs clieflaTh MPE3EHTAlUI0 U MPEACTAaBUTh BCE ATalbl CBOEW paldOTHI C
HEOOXOMUMBIMUA ~ TOsSCHeHMsIMH.  [Ipemnmaraembie  ydamuMmcs — BOTPOCHI
CIIOCOOCTBYIOT TOMY, YTOOBI OHHM BBICKA3bIBAIM CBOMW TMPEIAOIOKEHUS (IaBayin
MpeIBApUTEIbHBIE OLEHKH), TPUBOJIUIIMN JIOTHUYECKHE 000CHOBAHUS U JOBOIWIN
JI0 KOHIIa Ba)XHbIE HCCIENOBAaHUS. ODTHU BOMPOCHI JOJDKHBI TaK)Ke HABOIWTH
YYEHHKOB Ha Pa3MBIIIUICHHUS] O TOM, HaJ YeM OHU padoTalid A0 CUX MOp U KaKue
HOBBIE HJIEM MOXKHO BBIJIBUHYTH I PEHICHUS 3aJadd. IJTO, B CBOIO OUY€pellb,
AT YYMUTEI0 BO3MOXKHOCTH OLIGHUBATh YYEOHBIC JIOCTHKEHUS KaXKIIOTO
YUYEHUKA.

PasButune. Ilpennaratorcs myTM #  CIOCOOBI  TPOJOJKEHUS
UCCIICIOBAHUA Ha OCHOBE IIOJIYYEHHBIX pe3ylbTaToB. Yuyaiuecss OyayT
AKCIIEPUMEHTUPOBATh, pa3padarbiBaTh MOJEIU C HOBBIMU BO3MOXXHOCTSIMHU, a
TaKK€ pa3BUBaTh CBOM MJACH TMPUMEHUTEIBLHO K peajbHbIM MalllMHAM H
MEXaHH3MaM.

PaGoune Onankm ywammxecsi. Crenys yka3zaHusM B OJaHKax,
pebsita OynyT BbICKa3bIBaTh CBOU MPEIIONIOKEHUS, MPOBOAUTH UCIBITAHUS U
U3MEpPEHHUs, 3alUChIBaTh TMOJYYEHHBIE peE3yJbTaThl, MOIU(PHUIMPOBATE U
CpaBHUBAaTh MOJICNIA U JI€JIaTh BHIBOABL. YUHUTENb MOXKET MPEMJIOKUTh yUaIIUMCS
cpaBHUTH cBouM PabGoune OaHKU W TMOAEIUTHCA C TOBAPUIAMHU PE3yIbTaTaMU,
OoOCyIUTh pa3jM4YHbIE AaCIEeKThl, HAMPUMEpP, TOCTOBEPHOCTh PpE3YJIHTATOB
VCHBITAHUW WJIM UX BO3MOYKHOW BapUaTMBHOCTH. B KOHIIE Ka)KJI0ro 3aHSTHUSA
ydamuMces TpejiaraeTcs npuayMarh 1 n300pa3uTh YCTPOMCTBO, BOILIONIAIOIIEE
OCHOBHBIE MPUHIIUIBI TEMbI, KOTOPYIO OHU TOJIBKO YTO MPOXOAMIH. ITO MOXKET
OBITh BBITIOJIHEHO B Ka4eCTBE MPOEKTHOW pabOThl WM JOMAIIHETO 3aJIaHusl.
Pabourie 61aHKM TOMOTAIOT YYUTENIO OLIEHUBATh YPOBEHb KaXOTO YUallerocs.

TBopueckue 3aganms. Llenp >TMX 3aHATMM — OPHUEHTUPOBATH
y4ammxcss Ha pa3pabOTKy CBOMX COOCTBEHHBIX PEIICHHM peaabHbIX 3aj]1ad,
MPUYEM PEIIUTh ATH 33J1a9U MOXKHO Pa3HBIMU CIIOCOOaMHU.

OminunrtesbHast oco0eHHOCTh. [IporpamMmma ocHOBaHa Ha
MEJarOrHYeCKOM OIBITE aBTOPOB-COCTaBUTENEH. JlJisl peanu3anuu MnporpaMmsl
ucronb3yercs Meton AudGepeHIIMPOBaHHOTO O0Oy4YeHHs, OCHOBAaHHBIM Ha
MPUHLHNAX TPeeMCTBEHHOCTU. OCBOEHHE TPOTrpaMMbl MTPOUCXOJIUT B OCHOBHOM
B MPOIECCE MPAKTHUCCKONW TBOPUECKOW JesATeabHOCTH. OCOOCHHOCThIO JaHHOU
MPOTPAMMBI SIBJISICTCSI MHTETPAIMsI MTPOBEPEHHBIX METOAMK OCBOEHHUS 0a30BBIX
MOHATUH POOOTOTEXHUKH C TOMOIBI0 KOHCTpykTopoB LEGO wum aBTOpckoii
meronuku IlonsikoBa K.IO. Ilpu orcyrctBum koHcTpykTopoB LEGO pabouas
nporpamMma MOXeT ObITh COKpallieHa 0 1 momyroaus.

Ha caiite aBropa mpeiacraBieHbl  pa3pabOTaHHbIE  TPEHAXKEPHI IS
nporpammupoBanus LEGO-po6oroB 1 miaret Arduino.  Jlns  ympaBieHus
poboTaMu B TpeHakEPAX MCMOIb3YyEeTCsl MPOCTOW S3bIK MPOrpaMMHUPOBAHUS,
KOTOpBIM monyuna pabodee HasBanue SIROP. Kak m3BectHO, ecTh aBa crocoda


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

YOPABJICHUSI — HEMNOCPEJACTBEHHOE YIpaBieHue (C MysnbTa) W YIpaBiICHUE IO
nporpaMme, 3apaHee 3aluCaHHOW B MaMATh YCTPOMCTBA. OTOT TPEHAKEP
MO3BOJISIET MO3HAKOMUTLCS C HEMOCPEICTBEHHBIM YIIPABICHUEM.

Takum o00pazoM, B KadyeCTBE CMOCOOOB OpPraHU3alUM BHey4YeOHO
NMPOEKTHOW HAYYHO-NO3HABATEJIbHON JAeATeJILHOCTH OOy4aromerocss MOXKHO
BBIJICIUTH:

— BBINOJHEHUE  HAYYHO-TIO3HABATEIBHBIX W TBOPUYECKUX  IMPOEKTOB

MEXAUCITUTUIMHAPHOTO XapakTepa;

— paboTa HaJl BBITIOJIHEHUEM MIPOCKTOB B TPYIINaXx.

1.3. YcioBue peajm3anum NporpaMmmbl

VYcioBug peanu3anuu MpOrpaMMbl: TMMHA3Usl MPEAOCTABISIET HEOOXOAUMOE
o0opy/loBaHUE M MPOrpaMMHOE OOECIEUeHHE, KOTOpOE OHKCIUTyaTHUPYeTCs B
TeueHUH roja. Peamuzammss ~ 3agad  OygeT cnocoOCTBOBaTh —JajibHEHIIEMY
dbopMupOBaHUIO B3IVIs[Ia TUMHA3UCTOB HA MU, PACKPBITHIO POJIM MH(POPMATUKH B
GbopMHUpPOBAaHUU €CTECTBEHHOHAYYHON KapTHHBI MHpPA, PA3BUTUIO MBIIIJICHUS, B
TOM 4HCJIe (OPMUPOBAHUIO AITOPUTMUYECKOTO CTHIISI MBIIIICHUS, MOATOTOBKE
YYEHHUKOB K KM3HU B UH(OPMAIIMOHHOM OOIIECTBE.
B pa0ore ucnoJib3yrorcsa ciaeaywume Habopbl: «9686. TexHonorus u puznKay;

Pa3znen 2. Kommiekc opraHn3anyoHHO-IIEIATOTMYeCKHUX YCJI0BUI

2.1. Kasienpapubliii yueOHbIN rpapuk

Ne Tema ypoka Conepxanue Marepua Koun-Bo YVYA
1 4acoB
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Pomukn, | 1| 1 PeryasitTuBHbI€: KOHTPOJIb,
Yro Takoe poboThI? | doTorpa OLIEHKa, LEJIETIONIaraHue.
Brosbiit. Llema i Uro ymerot aenats | Guu u KommyHuKaTUBHbBIE
3amaun Kypea poOOTHI? MYJIBTUM [TnanupoBanue y4eOHOTO
O6eyseHme PoGotbI B KHHO. enua. COTPYIIHUYECTBA C
1 paGOTHI Ha Buel poOoToB. YUYHUTEJIEM U CBEPCTHUKAMH,
TexymHii Koncrpykiuu IMOCTaHOBKA BOIIPOCOB
poboToB ITo3naBaresbHbIe: paboTa

y4eOHBIN TOJI.

[TpaBuna Th ¢ nH(opmanmein




[Tpuniun paboTel 1 PeryasTuBHbIE:
poOOTOB B TUTAHUPOBAHHE, KOHTPOJIb,
WHTEPAKTUBHBIX KOPPEKITHSI.
TpEeHaxepax KoMmyHukaTuBHbBIE:
MMOCTAaHOBKA BOIIPOCOB
PoGote B Io3naBaTe/bHbIE:
TpEHaXEpax. JIOTUYECKHE ICUCTBHS,
pabora ¢ unpopmarmei,
S3pik SIROP. [TamsaTka 1 PeryasiTuBHbIE:
Ornucanue u IO SI3BIKY TUTAHUPOBAHKE, KOHTPOJIb,
CTPYKTYpa sI3bIKa KOpPEKIIHS.
KoMMyHUKaTHUBHBIE:
MOCTaHOBKA BOTIPOCOB
SI3px SIROP HO3HaBaTeJIbl{I)Ie:
JIOTHYECKUE ICHCTBHS,
pabota ¢ napopmaruei,
SI3e1x SIROP. ITamsarka 0,5 | 0,5 | PeryasiTuBHbBIE:
OcHoBHbIE MO SI3BIKY TJIAHUPOBAHKE, KOHTPOJIb
KOMaH/IbI, KoMMyHUKaTHUBHbIE:
MIEpPEMEHHEIE, MOCTaHOBKA BOIIPOCOB
Omucanme s3pa | BCTPOCHHEIC IMo3HaBaTe/IbHBIE:
VTIDARIICHNS B byHKIIH YMEHHE pa60”£aTL c
TpeHaxkepax HHpopMaImei,
CTPYKTYpPHUPOBATh 3HAHHUS
CrocoOsbl 0,5 | 0,5 | PeryasiTuBHbBIE:
YIpaBICHUIMHI TUTAHUPOBAHKE, KOHTPOJIb
poboTamu. KoMMyHuUKaTHBHBIE:
CriocoObI 3anucu MMOCTaHOBKA BOIIPOCOB
CrI0coBEI AITOPUTMOB JIJIS Ilo3HaBaTe/ibHbBIE:
yTIpABITCHHS poboToB pabora ¢ undopmarmei

poboTamu




Tpenaxep
«YnpaBiieHHE ¢
ITyJIBTa»

3HaKOMCTBO C
TPEHAXKEPOM

NHurepak
THUBHBIN
TpeHaxe

p

PeryasTuBHbIE:
IIJIJAHUPOBAHKE, KOHTPOJIb,
KOPPEKLHS, OLICHKA.
KoMMmyHUKATHBHbBIE:
IMOCTAaHOBKA BOIPOCOB
IHo3naBaresibHBIC:
JIOTUYCCKHE JCUCTBUS,
pabora ¢ nndopmaruei

[IpakTueuckas
pabora
«JlBrKeHue ¢
JATYUKOM
OCBELICHHOCTHU»

Tpenaxep
«JIBrxkeHue ¢
JATYUKOM
OCBEILIEHHOCTH»

Nurtepax
TUBHBIN
TpEeHaXe

p

PeryasituBHbIe:
CaMOCTOSITEIILHO
KOHTPOJUPOBATh CBOE
BpeMs
IHo3HaBareJbHBIC:
JICUCTBUSL TIOCTAHOBKH U
pelieHus nmpoodnem:
bopmynupoBanue
po0JIeMBI;
CaMOCTOSITEJILHOE CO3/JaHHE
croco6oB
pelieHus pobsem
TBOPYECKOTO U TIOUCKOBOTO
Xapakrepa
KommyHukaTuBHbIe
[InanupoBanue yuyeOHOrO
COTPYIHUYECTBA, BHIPAXKATh
CBOU MBICIIU B CO-
OTBETCTBHUU C 3a7a4ei

IIpaxTnueckas
paborta
"Pa3zpabotka
COOCTBEHHBIX
Tpacc JUis
TpeHaxepoB"

Tpenaxep
«JIBuxkeHue c
JaTYUKOM
OCBEILICHHOCTI

NHTtepak
THUBHBIN
TpEHaXeE
p.
Pazmun
130
n300pax
CHHS
Tpacc

PeryasiTuBHbIE:
CaMOCTOSITEIILHO
KOHTPOJIUPOBATh CBOE
BpeEMs
Ilo3HaBare/bHBIC:
JIECTBUS TIOCTAHOBKH U
pelieHus mpoouem:
bopmynupoBaHue
poOJIEMBI;
CaMOCTOSITEJILHOE CO3/JaHUE
Croco6oB
peleHus npobiem
TBOPYECKOTO U TTOUCKOBOTO
Xapakrepa
KoMmMmyHuKaTHBHBIE
[TnanupoBanue y4eOHOTO
COTPYAHUYECTBA, BBIPAXKATh
CBOU MBICIIU B CO-
OTBETCTBUH C 3aa4eH




Tpenaxep NHurepak PerynstuBHble:
«JIBmxeHHe ¢ TUBHBII ITaHUPOBAHKE, KOHTPOJIb,
JIBYMS TaTYUKAMU | TPEHaXKe KOppEKIH, OLICHKA.
KommyHunkaTnBHbIC:
OCBELIEHHOCTU» p
Ipakruedckas yMeHHe paboTaTh B KOMaH/e
pabora ITo3HaBaTeabHbIE:

9 «JIBr>keHHE C JIOTUYECKUE JIehCcTBYsI, paboTa
JBYMsI TaTYNKaMHU ¢ urdopmanuei,
OCBCILICHHOCTH dhopmuposanue UKT-

KOMIIETCHTHOCTH
Tpenaxep Nurtepax PeryasituBHbIe:
«JIBrxkeHue ¢ TUBHBIN CaMOCTOSITEIbHO
JByMsI JIaTYMKaMU | TPEHaXKe KOHTPOJIMPOBATH CBOE
OCBEIIEHHOCTU» p. BpeMs
Paznuun IHo3HaBareJbHBIC:
bIC NEUCTBUS TOCTAHOBKU U
n300pax elIeHus mpoodem:
[IpakTnueckas p P p
CHUS bopmynupoBanue
pabora
" Tpacc poOIeMBl;
Pa3paborka
10 COBCTBOHHLIX CaMOCTOSITEJILHOE CO3/JaHHE
croco6oB
Tpacc s
" pelieHus pobsem
TPEHaXXEPOB
TBOPYECKOTO M MOUCKOBOTO
XapakTepa
KommyHukaTuBHbIe
[InanupoBanue yuyeOHOrO
COTPYOHUYECTBA, BBIPAXKATh
CBOM MBICITH B CO-
OTBETCTBUHU C 3aJauei
Tpenaxep NHTtepak PerynsiTuBHbIe:
«JIBuxkeHue c TUBHBIN TJTaHUPOBAHUE, KOHTPOIIb,
TpeMs JaT4uKaMu | TPEHaxe KOPPCKIIH3, OLCHKA.
KOMMyHI/IKaTHBHLIe:
OCBEILIEHHOCTU» p
IIpaxTneyckas yMeH#He paboTarh B KOMaH e
pabora ITo3naBaTe/bHbBIE:
11 | «/Ipmwxenue ¢ JIOTUYeCKHUe JAeHCTBUs, paboTa

TpEM: NaTYUKaMU
OCBCIICHHOCTH)

¢ uadopmManuei,
¢dbopmupoanue UKT-
KOMIIETEHTHOCTH




Tpenaxep NHurepak PeryasiTuBHbIE:
«/IBmxkenue ¢ THUBHBIN CaMOCTOSITENIEHO
TpeMs JaTuuKaMu | TPEHaXe KOHTPOJIMPOBATH CBOE
OCBEILIEHHOCTI p. BpeMsl
Paznuun Io3naBareJbHBIE:
ble JEUCTBUSL TIOCTAHOBKH U
HU300pax pelieHus mpoodem:
[IpakTrnueckas
CHUS bopmynrpoBaHue
pabora
" Tpacc pOOIIEMBI;
Pa3zpaboTka
12 CaMOCTOSITENILHOE CO3/JaHHe
COOCTBEHHBIX
croco0oB
Tpacc s
" perieHus npobiem
TPEHAKEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KoMMyHUKaTHBHBIE
[TnanupoBanue yueOHOTrO
COTPYIHUYECTBA, BRIPAXKATH
CBOM MBICIH B CO-
OTBETCTBUHU C 3aja4yeit
Tpenaxep HNuTepax PeryiasituBHble:
«JIBrxkeHue ¢ TUBHBIN TUTaHUPOBAHKE, KOHTPOJIB,
YETBIPbMSI TpeHaXKe KOPPCKIIHA, OLCHKA.
IIpakTHeuckas NaTYMKAMH p KomMMyHHKaTHBHBIE:
MeHHE paboTaTh B KOMaH/Ie
pabora OCBEILIICHHOCTH» }III p ) A
«JIBIKEHHE C O3HaBaTebHbIe:
13 JIOTHYECKHUE JIeicTBUs, paboTa
YeTBIPMS N
¢ uHpopmManueH,
AdTHHKaMu ¢dopmupoBanue UKT-
OCBEIICHHOCTH) KOMIICTCHTHOCTH
Tpenaxep Nurtepax PeryasituBHbIE!
«JIBmxkenue ¢ TUBHBIN CaMOCTOSITEJIBHO
YETBIPHMSI TpeHaxe KOHTPOJIMPOBATH CBOE
JaTYuKaMu p- BpeMs
OCBEIIEHHOCTH Paznuun Ilo3naBaresibHbIE:
ble JNEUCTBUSL TIOCTAHOBKH U
n300pax pereHust mpooem:
IIpaxTnueckas
CHHUSI dbopmynrpoBaHUE
paborta
" Tpacc poOIIEMBI;
Pazpabotka
14 CaMOCTOSITEIIBHOE CO3/IaHHe
COOCTBEHHBIX
Croco6oB
Tpacc ajs
" pelieHus pobiem
TPEHaXEPOB
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KoMmMmyHuKaTHBHBIE

[TnaaupoBanue ydeOHOTO
COTPYIHUYECTBA, BRIPAKAThH
CBOU MBICJIN B CO-
OTBETCTBUH C 3aa4eH




Tpenaxep NHurepak PerynstuBHble:
«JIBmxeHHe ¢ TUBHBII ITaHUPOBAHKE, KOHTPOJIb,
JaTYMKOM TpeHaxe KOpPEKIHA, OLCHKA.
KommyHunkaTnBHbIC:
PacCTOSTHUS p
Ipakruedckas yMeHHe paboTaTh B KOMaH/e
pabora ITo3HaBaTeabHbIE:

15 | «/IBwxeHue ¢ JIOTHYECKHUE JCHCTBUS, paboTa
JTATYUKOM ¢ uHopMaLue,
pacCTOSTHUS dhopmuposanue UKT-

KOMIIETCHTHOCTH
Tpenaxep Nurtepax PeryasituBHbIe:
«JIBrxkeHue ¢ TUBHBIN CaMOCTOSITEIbHO
JATYUKOM TpEeHaxe KOHTPOJUPOBATh CBOE
PaCCTOSTHUSI» p. BpeMs
Paznuun IHo3HaBareJbHBIC:
bIC NEUCTBUS TOCTAHOBKU U
n300pax elIeHus mpoodem:
[IpakTnueckas p P p
CHUS bopmynupoBanue
pabora
" Tpacc poOIIeMBl;
Pa3paborka
16 CaMOCTOSITEJILHOE CO3/JaHHE
COOCTBEHHBIX
croco6oB
Tpacc s
" pelieHus pobisiem
TpEHaKEPOB
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KommyHukaTuBHbIe
[InanupoBanue yuyeOHOrO
COTPYOHUYECTBA, BBIPAXKATh
CBOM MBICITH B CO-
OTBETCTBUHU C 3aJauei
Jleromun. O Ponuku, PeryasitTuBHbIe:
komnaHuu Jlero. dororpa MJITAHUPOBAHKE, KOHTPOJIb,
[TyTemecTBue B ¢buu n KOPPEKIIHs, OLIEHKA.
ctpany Jlero. MYJIBTUM KomMmyHuKaTuBHbIC:
Jlero enua MIOCTaHOBKA BOIIPOCOB
KOHCTPYKTOPBI IHo3naBaresibHBIE:
HNudpopmarus o6 JIOTUYECKUE IEUCTBUS,
MMEIOIINXCS pabota ¢ unpopmarueit
17 | Kommnanus JIEI'O | koHCTpyKTOpax

kommnanuu JIET'O,
1704
(byHKIHOHATBHOM
Ha3HAYCHUH U
OTJINYMH,
JIEMOHCTpAIIHS
UMEIOIUXCS Y Hac
HabOpOB.




3HAKOMHUMCS C [TpesenT 05105
HabopoMLEGOedu | anus
KoHCTpyYKTOpEL cation 9686.4Uro
18 TETO HE00X0IMMO 3HATh
nepe; HadaioM
paboTHI .
Cob6upaem monens | [Tocobue 1
19 Ha6op LEGO «ABTOMOOMITBY» TUIst
education 9686 cOopkH
MOZICIIH
HaGop Cob6upaem monens | [Tocobue 1
20 | «LEGOeducation | ¢ Berpsnas AU
9686 MEJILHHUIIAY. cOopKHu
MOZIEITN
HaGop Cob6upaem monens | [Tocobue 1
21 | «LEGOeducation «Ybopounas A
9686 MaIllHa. cOopKHu
MOZIEITN
HaGop CO6I/Ip€.eM 1240;[@11, [TocobOue 1
22 | «LEGOeducation liﬁfggifm ?ggpm
9686 MOZIEITH
HaGop Cob6upaem monens | [Tocobue 1
23 | «LEGOeducation «MasHuK UL
9686 cOopku
MOZIEIHN
HaGop JemoHcTpanus ITocoOue 1
24 | «LEGOeducation | M°A¢™ N U
9686 «IToabeMHBbIH cOopKu
KpaH» MOZIEIHN
HaGop JemoncTparus [Tocobue
25 | «LEGOeducation | MMM UL
9636 « Cobaukay cOopku
MOZIEITHN
JemoHcTpanus [Tocobue
2% Ha6op «LEGO Mozenu «JlyHoxom» | nns
education 9686 cOopku

MOZEIHN

PeryasTuBHbIE:
IUTAHUPOBAHKE, KOHTPOJIb
KomMmyHukaruBHbIe:
IIOCTaHOBKA BOIIPOCOB
Ilo3HaBareJIbHBIE:
yMEeHHue paboTarsb C
uHpopmanuei,
CTPYKTYpPUPOBaTh 3HAHMS




Br16op TeMbl. 0,5 | 0,5 | PeryassTuBHbIE:
AKTyanbHOCTh CaMOCTOSITEIILHO
BBEIOPAHHOM TEMBI. KOHTPOJIUPOBATH CBOE
[TocranoBka BpeMs
POOJIEMBI. KoMMyHuUKaTUBHBIE
BripaboTtka [TnanupoBanue y4eOHOTO
rurnoressl. Llens COTPYIHHYECTBA C
npoekTa. 3aauu YYUTENIEM U CBEPCTHUKAMHU
npoekra. Jlenenue —
97 Ha60p_ «LEGO Ha OTIpE/ICIICHHE TICIIH,
education 9686 IpYyMNIBLIOAPOOHOE (byHKUUH y4aCTHHKOB,
omucaHue OyayIux croco0oB
Mojenein B3aHMMOJICHCTBUS,
MOCTaHOBKA BOTIPOCOB
Io3naBare/ibHbBIE:
JIOTHYECKUE JICHCTBHS,
pabota ¢ napopmaruei,
dbopmupoBanue UKT-
KOMIIETEHTHOCTH.
Pacnipenenenue 1 | PeryasituBHbIe:
o0s13aHHOCTEH B CaMOCTOSITEIILHO
rpymrne. Y TOUHsSIeM KOHTPOJIUPOBATh CBOE
napameTphbl BpeMs
MPOCKTA. IMo3HaBaTe/IbHBIE:
JlononHsem ero BbIJICTICHHE u
28 Pa6ora Hax cXeMamu, dbopMyIHpoBaHUE MTO3HABA-
TIPOCKTaMH YCIIOBHBIMH TEIbHOU IIEeIH;
YepTeKAMH, MOWCK HW  BBIICIICHUE
nobaBisieMm HeoOXoaMMOn
OIUCATENIbHYIO uH(popMaun

4acCThb.




KonctpyupoBanue PerynsiTuBHbIE!
cBoero pobora. CaMOCTOSITENIEHO
. UcnbiTanue KOHTPOJINPOBATH CBOE
poborta. BpeMs
BrisiBnenue Io3naBareJbHBIE:
IUTFOCOB U NEHCTBUSL TIOCTAHOBKH H
MHUHYCOB. pelieHus mpoodem:
dhopmyupoBaHue
po0IeMBl;
CaMOCTOSITENIbHOE
Pabora Hax
29 co3JaHue CrocoboB
MIPOEKTaMHU
perieHus pobiem
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KoMmyHuKkaTuBHBIE
[InanupoBanue y4eOHOTO
COTPYAHUYECTBA,
BBIpQ)XaTh CBOM MBICIH B
COOTBETCTBHH C 33]]a4aMH .
KoncrpyupoBanue PeryasituBHbIe:
cBOEro pobora. IUIAHUPOBAHHUE, KOHTPOJb,
OGHoBIsIEM KOPPEKIIHs, OLIEHKA.
napameTphbl KomMMmyHukaTuBHbBIE:
PaGora Ha 00BEKTOB. yMEHHE paborarb B
30 KOMaHjie
MIPOEKTaMH
Ilo3HaBaTe/bHBIE:
JIOTHYECKUe JIeHCTBUS,
pabora ¢ undopmaruei,
dbopmupoanue UKT-
KOMIIETEHTHOCTH.
OT160p PerynsiTuBHbIe:
UHPOPMAITUH JIIS yYMEHHUE
BBICTYTIJICHHUS. CTPYKTYypUpPOBaTh 3HAHUS;
[TpesenTarnus. peduekcust cnocoboB U
ITonroroska k YCIIOBUM JEUCTBHS,
3alUTe MPOEKTa. KOHTPOJIb " OIICHKA
31 Pabora Hax [TpobHoe mpouecca M pe3yiabTaToB
MPOEKTaMH BBICTYIIJICHHE. IeSTeTbHOCTH,
KomMmyHukaruBHbIe:

yMEHUE paboTarb B
KOMaH/Ie




32

Pabora Hazg
MPOCKTaMH

PeryasTuBHbIE:
KOHTPOJIb, KOppEKLIHUs,
OLICHKA.
KoMMmyHuKAaTHBHBIE
BBIpaXXaTb CBOM MBICIH B
COOTBETCTBHM C 3aJauaMH
u YCIIOBUSIMU
KOMMYHHKaIUU;

BJIa/IEHNE MOHOJIOIMYECKOU
u OUAJIOTUYECKON
dbopmamu peun

33

Pabora Haz
[IPOEKTaMH

PeryasitTuBHble:
KOHTPOJIb, KOPPEKIIHS,
OLICHKA.
KoMMmyHuUKaTUBHBIE
BBIp2XKaTb CBOM MBICIH B
COOTBETCTBHH C 3aJauaMU
u YCIIOBUSMU
KOMMYHUKAIUH;

BJIa/ICHE MOHOJIOTHUECKOM
u JIAAJIOTUYECKON
dhopMamu peun

34

3amuTa NpoeKTOB

PerJIﬂTI/IBHLIe: KOHTPOJIb,
KOPPEKLHs, OLICHKA.
KoMmmyHukaTuBHbIe
BBIp@XaTh CBOM MBICIH B
COOTBETCTBUHU C 3aJadaMHu
54 YCIIOBHUSIMU
KOMMYHHKaIUH;

BJIAJICHE MOHOJIOTHYECKOM
u JMaTOTrHYeCKOM
dbopmamu peuu

2.2. Ilnanupyembie pe3yJbTaThl

IIporuo3upyembiii pe3yJbTart. [lo okoHuaHut0 Kypca oOyueHus yJaliuecs

JOJIKHBI:
3HaTh:
— mpaBuia 6e30macHoi paboThI;
— OCHOBHBIE KOMIIOHEHTBI KOHCTpYKTOpOB JIEI'O;

— KOHCTPYKTHMBHBIE OCOOCHHOCTH Pa3IMYHBIX MOJICIICH, COOPYKEHUMN U

MEXaHU3MOB;

— KOMITBIOTEPHYIO Cpely, BKIIFOUAIOIIYIO B ce0sl TparuecKuil S3bIK

IPOrpaMMHUPOBAHUS;

— BHJBI HOABMXKHBIX M HCIIOABHHBIX COG,ZII/IHGHI/Iﬁ B KOHCTPYKTOPEC, OCHOBHELIC

pUeMbl KOHCTPYHUPOBAHUS pOOOTOB;
— KOHCTPYKTHMBHbIE OCOOCHHOCTHU Pa3INUYHBIX pOOOTOB;




MOPSZIOK CO3JIaHUS AJITOPUTMA IIPOTPAMMBI, JCHCTBHS pOOOTOTEXHUIECCKUX
CpPE/CTB;
KaK MCIIOJIb30BaTh CO3/IaHHBIC TIPOTPAMMBIL;
CaMOCTOSTEIIbHOPEIIATFTEX HIYC CKME3aIauBIIPOIIECCE
KOHCTPYHPOBaHUS pOOOTOB (IUIAHUPOBAHUE TMPEIACTOSAIIMX JICHCTBUH,
CaMOKOHTPOJIb, TPHMCHSATH ITOJyYCHHBIC 3HAHHS, IPHUEMBI U  OIBIT
KOHCTPYHMPOBAHHUS C HCITOJIB30BAaHUEM CITCIIHAIBHBIX AJIEMEHTOB, U JIPYTHX
00BEKTOB H T.1I.);
CO3/1aBaTh peajbHO JICHCTBYIONIUE MOJIEIH POOOTOB IPU ITOMOIITH
CHEIUAIbHBIX JIEMEHTOB I10 pa3pabOTaHHOW CXeMe, IT0 COOCTBEHHOMY
3aMbICITY;
CO3J1aBaTh MPOTPaMMbI Ha KOMIIBIOTEPE IS Pa3IUIHbIX POOOTOB;
KOPPEKTHPOBATh MPOrPaMMBI TP HEOOXOAMMOCTH.

YMeTh:
IPUHUMATh WM HaMeJaTh yIeOHYIO 3a/1aqy, €€ KOHCUHYIO IIEJIb;
IIPOBOJMTH COOPKY pOOOTOTEXHUYECKUX CPEACTB, ¢ mpuMeHeHrneM LEGO
KOHCTPYKTOPOB;
CO3J1aBaTh MPOTPaAMMBbI JUII POOOTOTEXHUUECKUX CPEIICTB;
IIPOTHO3UPOBATH PE3YJILTATHl PA0OTHI;
IUTAHUPOBATh XOJT BBITIOJHEHUS 3a/1aHHS;
paIoHaIbHO BBITIOIHSTH 3a/IaHHUE;
PYKOBOAMTH paOOTOM TPYIIITLI MU KOJJICKTHBA,;
BBICKA3bIBaThCsI YCTHO B BUJIE COOOIICHUS WU JIOKJIAJIa;
BBICKA3bIBaThCSI YCTHO B BUJIC PEIICH3UHM OTBETA TOBAPHIIIA;
MPEJCTABIATh OJHY M TY K¢ HH(POPMALIUIO Pa3IUIHBIMHU CIIOCOOaMH.

MexaHu3M OTC/IeKUBAHUS Pe3yJIbTATOB:
OJIUMITHA]TBI;
COpPEBHOBAHHSI,
y4e0OHO-UCCIIeI0BATENbCKUE KOH(PEPECHIINH;
MIPOEKTHI;
MOJIFOTOBKA PEKJIAMHBIX OYKJIETOB O MPOJICIIAHHON paboTe;
OT3BIBBI MIPETOJIABATEIIS M POJIUTEIICH YUSHUKOB Ha CANTE IIKOJIBI.

2.3. ®Dopmbl aTTECTALNHU
[Ipennonaraercst mnpoBepka YCBOEHUsS MaTepuasia B (OpME OTKPBITHIX

YPOKOB, y4acTHE€ B KOHKypcax (IIKOJIBHOTO, TOPOACKOrO, PEeCImyOIMKaHCKOTO
YPOBHSI).

[Ipu olleHWBaHMHM WTOTOBOTO MPOEKTA ClieAyeT oOpariarb BHUMaHUE Ha

TAKHMC 2JICMCHTEI IIPOCKTA, KaK!:

TEXHUYCCKYIO CIIOXKHOCTD,
IMPAKTUYCCKYIO SBHAYUMOCTD IIPOCKTA.



[ToMmuMO COOCTBEHHO TMpPOEKTa CJEAYyeT OIEHUBATh YMEHHUS TIPYIIIOBOM
paboThl. YMEHHE OpraHU30BBIBATh PAOOTY B TPYIIIIE CIEIYET OIEHUBATH T10:
— HAIAYUIO U PyHKIIMOHATHLHOCTH Pa3IelIeHUs 00SI3aHHOCTEH;
— HUHGPOPMUPOBAHHOCTH TPYIIIIBI O pe3ysibTarax paboThI;
— BKJIAJy KaXJIOTO YJieHa TPYMIIbI.

2.4. Cnmcok Jureparypbl

Cnucok JuTepaTypsbl IUis egarora
1) Texnonorus u puzuka. Kaura mis yaurens, LEGO Educational

2) Ilepsopo6or LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnmcok JuTeparypsl Il y4alIMXCs
1. LEGO®. Kuura urp. Oxusu csou mozenu! Jlunkosun . 9xcmo, 2014

2. ®usnueckue sxcriepuMeHTsl 1 onbIThl ¢ LEGO MINDSTORMS Education
EV3 Kopsrun A., CmonsaukoBa H., JIMK Ilpecc, 2020

3. bonpmas kaura moe3noB LEGO. PykoBoacTBO MO CO3AaHUIO PEATUCTUIHBIX
mozneneit Marrec X., 2020

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

5. Uuctpykuuu k Habopam LEGO, 2020

HNuTepHer-pecypcsl

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

2) Raobot Virtual Worlds — BuptyanbHbie MUPBI pOOOTOB.

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

4) Buneoypoku 1o nporpamupoBanuio poooros LEGO Mindstorms EV3.

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

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

7) 3aHuMarenbHas pOOOTOTEXHHMKA — BCE O poOOTaX I JCTCH,
pOIUTENEN, YUATEIIEH.

8) Kouctpykrop TPUK mist poOOTOTEXHUYECKOTO TBOPUECTRA.

9) TPUK-Cryaust — cpeia nporpaMMHPOBaHUS pEaibHBIX U BUPTYAIbHBIX
pOOOTOB.

10) OoOpa3oBarenbHas poOOTOTEXHUKA HAa TONBITTHHCKOM BUKH-TIOPTAJIE.

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



