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npaButenscTBa PO ot 4 centsiops 2014 1. Nel726-p).
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«CaHUTAPHO-3MUAEMHOIOTMUECKHE TPEOOBaHUS K
YCTPOMCTBY, COACPKaHUIO U OPTaHU3alUN PEXUMa pabOThI
00pa3oBaTeIbHbIX OPraHu3aluii JOMOJTHUTEIHHOTO
00pa3oBaHUs ICTEI».

. [Tpuxa3z MunucrepcTBa 06pazoBanus 1 Hayku P® ot
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1.1. IosgacHuTEIBLHAA 3ANUCKA

Pabouas nporpamma kpyxka «P0o60TOTeXHHKa» COCTaBIE€HA B COOTBETCTBHUH C
OCHOBHBIMH TOJOXKEHUSIMU DeepasbHOr0 TOCyIapCTBEHHOIO 00pa30BaTeIbHOTO
cTaHjapra ocHoBHOro oOmiero oo6pazoBanus (OPI'OC OOO); TpeboBaHUSIMU K
pe3yapraraM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MporpamMmbl (JIMYHOCTHBIM,
METalpeIMETHbIM, MPEIMETHBIM); OCHOBHBIMH TMOIXOAAMH K pa3BUTUIO H
dbopMHUPOBaHUIO YHUBEpPCATbHBIX YyueOHbIX aeicTBuit (YY) Iias OCHOBHOTO
oOmero obpaszoBanus, IlpuMepHoil 0ocHOBHON 00pa3oBarenbHOU mporpamMmmbel OY
1 Ha ocHoBaHuM npukaza Ne 1577 or 31 nekabps 2015 . Muno6puayku Poccun
«O BHeceHMM W3MEHEHHIl B (henepasbHbIi rOCYIapCTBEHHBIN 00pa30BaTeIbHBIM
CTaHAApT OCHOBHOro o0miero oOpa3oBaHUs, YTBEPKICHHBIH  MPUKA30M
MunucrepctBa oOpa3zoBaHusi U Hayku poccuiickoit denepanuu ot 17 gexadps
2010 . Ne 1897».

Peanuzanus nporpammbl ocymiecTBisercss Ha 0Oaze llenTtpa oOpazoBanus
udpoBoro u rymanutapHoro npoduieil «Touka poctay), CO3IaHHOTO B IENAX
pPa3BUTHS W peaiu3allii OCHOBHBIX M JOTIOJHUTENBHBIX 00I111€00pa30oBaTeIbHbIX
nporpaMMm IU(GPOBOro, €CTECTBEHHOHAYYHOTO M TYMaHUTApHOro mpoduiei,
(bopMUPOBaHUS COLMATBHON KYJIBTYpbI, IPOEKTHOM JEATEIHLHOCTH, HAIIPaBICHHON
HE TOJIbKO Ha pacIlMpeHue MO3HAaBaTeNbHBIX WHTEPECOB IIKOJIbHUKOB, HO M Ha
CTUMYJIMPOBAHNE aKTUBHOCTH, MHUIIMATUBBI M MCCIIENOBATENIbCKON NEATEIbHOCTH
00y4aronuxcs.

Hcnonbs3oBanne Jlero-KOHCTPYKTOPOB BO BHEYPOUHOW JESTEIBHOCTH
MOBBIIIAET MOTHUBAIIMIO YYalIUXCS K OOy4eHMIO, T.K. MPH 3ITOM TpeOyroTcs
3HAHMS MPAKTHYECKU U3 BCEX YUYEOHBIX JUCHUIUIMH OT UCKYCCTB U UCTOPUU O
MaTEMaTUKH U €CTECTBEHHBIX HAayK. MeEXIpeAMETHbIE 3aHATUS ONUPAOTCS Ha
€CTECTBEHHBI MHTEpEC K pa3pabOTKe M TMOCTPOMKE Pa3IUYHBIX MEXaHHU3MOB.
OnnoBpemenHo 3aHsatug JIEI'O kak Henb3s Jiydille TOAXOAAT MJISI U3YUYCHHS
OCHOB aJITOPUTMU3ALKUKM U TpOrpaMMHpoBaHus. M3ydass mpocTble MEXaHU3MBI,
pebsita yuarcsi paboraTh pykamu (pa3BUTHE MEJIKHUX W TOUYHBIX JBUKCHHM),
Pa3BHUBAIOT JJEMEHTApPHOE KOHCTPYKTOPCKOE MBIIUICHUE, (aHTa3Uui0, U3ydaroT
PUHIIMAITBI PAOOTHI MHOTHX MEXaHU3MOB.

[Iporpamma paccuutaHa Ha OOy4alOUIUXCS, HAUMHAIOMIMX 3aHUMATHCS
pobotorexuukor, Ha 34 4. (1 wac B Hememo). [IpomAOKUTENBHOCTH OTHOTO
3anatus — 40 muH. Bo3pactHas rpymnna ydamuxcsi, Ha KOTOPbIX OPUEHTHPOBAHbI
3aHsaTus — 11-13 et (5-7 kmaccel).

1.2. ey 1 32024 MPOrpamMmblI
Kpyxok nmMeeT HayYHO-TeXHHUYECKYK HAINPaBJICHHOCTD
Ieab nporpamMmmsi:

~ c(hopmupoBaTh TMYHOCTH YYAIIETOCS, CTIOCOOHOTO CAMOCTOSITEITEHO CTABUTH
y4eOHBIC 1IeTTM U IPOSKTUPOBATh MYTH WX PeaTH3aIiH;

— H3y4YeHHEe U cOOpKa MalllH U YCTPOMCTB;

— HCCJIEAOBAaHUE MAIWH, B KOTOPBIX €CTh MOTOD;

— H3yYE€HUE SHEPTHM BETPA U U3TOTOBIICHUE YCTPOUCTB JJIs1 HAKOIUJICHUS U
WCMOJIb30BaHUS 3TOM SHEPIUH;

— HM3y4YeHHUE 3yOuarhIX nepeaady i MEXaHU3MOB.



3agaum nporpamMmsi:
Oopa3oBareiibHbIC:
— HM3Y4YEHHUE OCHOB POOOTOTEXHUKHU C IPUMEHEHUEM ITPOrPAMMUPYEMBIX
YCTPOMCTB;
— HAy4YUTb YUTATh 3JIEMEHTAPHBIE CXEMBI, a TAKXKE COOMPATh MOJIETH 11O
NPEJIOKEHHBIM CXeMaM U UHCTPYKLIUSAM;

Pa3zBuBarwinue:

— pa3BUBaTh OOPA3HOE MBIIIJIEHHUE, KOHCTPYKTOPCKUE CITIOCOOHOCTH
yYaIIUXCs;

— pa3BUBAaTh YMEHHE JIOBECTHU PEIICHUE 3a/1a4l OT MPOEKTa A0 paboTaromien
MOJCIIN;

— pa3BUBAaTh MNPOAYKTUBHYI) KOHCTPYKTOPCKYIO JAESTEIbHOCTH: OOECIEeUUTh
OCBOCHUE YYalTUMHCS OCHOBHBIX MPUEMOB COOPKHM M MPOTrPaMMHPOBAHUS
POOOTOTEXHUUECKUX CPECTB;

— pa3BUBAaTh YMEHUE MOCTAHOBKM TEXHUYECKOW 3a/layu, coOUpaTh M HU3ydyaThb
HY)KHYIO HWH(OpManuioo, HaXOAUTh KOHKPETHOE pEIIeHUuEe 3a7aud M
OCYLIECTBJISITh CBOW TBOPUYECKUM 3aMBbICET.

BocnurareabHble:
— BOCIUTaTh YMEHHE pabOTaTh B KOJUIEKTUBE C YYETOM JIMYHOCTHBIX Ka4eCTB
yUYaIuXcsl, ICUXOJOTUUECKUX U BO3PACTHBIX 0COOCHHOCTEH;
— BOCIIUTATh TPYAOJIOOHE U YBAKUTEIILHOE OTHOIIICHUSI K
VHTEJUIEKTYAJIbHOMY TPYAY;
— (GOopMHUPOBATh Y yYAIIMXCS MOTHUBAIIMH K 3I0POBOMY 00pa3y KM3HU,

JTanbl NpoOBeleHUs 3aHATHS:
YcranoBiieHUe B3aMMOCBSI3€i.
3aHsATHE HAUYMHAETCS C KpaTKOro OOBSICHEHHWS TMpeAHa3HaYeHHs U (QYHKIUH
MOJIeJIed M HMHTEPAKTUBHBIX TpeHaxkepoB. IIpu 3ToM ydammmcs MOKa3bIBaeTCs
HEOOJIBIION BUACOPOIUK O peajbHOM Mexanusme (ero anainorom Oymer JIETO®-
MOJIeTIb), KOTOPBI CHAOXXE€H JIAKOHMYHBIMU CYOTUTpaMu ¢ J100aBICHHEM
KOMMEHTAapHUEB 110 JAHHOU TEME.
KoncrpyupoBanme. VYwuammecs 1O HWHCTPYKIUSM CcOOHUparOT
MOJIETIH, B KOTOPBIX 3aJI0’KEHBI KOHIICTIIINN OCHOBHBIX pa3nenioB oOydyeHus. Pebsita
MOJIy4YaloT TMOJIE3HBIE COBETHI M IMOJACKA3KH, KaK MPOBECTH HCHIBITAHUS MOJEIU U
yOeauThCs, 9T0 OHA coOpaHa U paboTaeT MPaBHUIIBHO.
Peduexcusi. B mporecce uccienoBanus ydamiygecs 00TyMBIBAIOT,
YTO OHU JOJKHBI CKOHCTPYHMPOBATh M KAKUX PE3YJIbTATOB JOCTHYb; MPU 3TOM
yrIyOJsieTcss UX MOHUMaHuE MPUOOpeTeHHOro ombiTa. OHU 00CYXAAI0T MPOEKT
U BOIUIOLIAIOT CBOM HAEeW Ha mpakTuke. llepen KaxIpIM 3aHsiTHEM pedsiTa
JOJKHBI BBICKa3aTb CBOM MPEIINOJNIOKEHUS O TOM, 4YTO Y HHUX JIOJDKHO
MOJIYYUTHCSI, @ B KOHIIE — 3allUCaTh Pe3ylnbTarTbl. YUHUTEIb MOXET MPEII0KUTh
yyaluMcsl cliefiaTh MPE3CHTAlMI0 U MPEACTaBUTh BCE ATambl CBOEH pabOThI C
HEOOXOAUMBbIMU  TosicHeHusiMu.  [Ipenyiaraemble  ydamqumcsi  BOMIPOCHI
CIIOCOOCTBYIOT TOMY, YTOObl OHM BBICKA3bIBaJIM CBOM MPEIIONIOKEHUS (AaBaiu
MpeABapUTENIbHBIE OLICHKU), IPUBOAMIM JIOTHYECKHE OOOCHOBAHUS U JOBOJIUIIU
70 KOHIIA Ba)KHBIC HCCIEAOBaHUSA. OTH BOMPOCHI JOJKHBI TaKKe HABOJIUTH



YUYEHUKOB Ha Pa3MBIIIJICHUS O TOM, HaJl YeM OHM paboTalid O CUX MOP U KaKUe
HOBBIE UJIEM MOXXHO BBIJIBUHYTH JJI PELICHHUS 3aJaud. DTO, B CBOIO OYEPE.lb,
JAaeT YYUTEII0 BO3MOXHOCTh OIICHUBAaTh Y4YeOHbIE JIOCTHMIKEHUSI KaxKJIOTro
YUCHHKA.

PasButne. Ilpemmaraiorcss mnyTd U CHOCOOBI  MPOAOKECHUS
HCCIIEIOBAHUM HA OCHOBE TIOJIYYEHHBIX pe3ylbTaroB. Yyamuecs OymyT
AKCIIEPUMEHTUPOBATh, pa3padarbiBaThb MOJETU C HOBBIMH BO3MOXXHOCTSIMH, a
TaKkK€ pa3BUBAThb CBOM HJIEM MPUMEHUTEIBHO K peajJbHbIM MallldHAM M
MEXaHU3MaM.

Paboune Ouaankm yvamuxcsa. Creays ykazaHusiM B OJnaHKax,
pebsita OynyT BBICKAa3bIBaTh CBOU MPEAIOJIONKCHUS, MPOBOIUTH HCHBITAHUS U
U3MEpPEHUS, 3alKChIBaTh TOJYYCHHBIE PE3ylbTarbl, MOAUMUIMPOBATH W
CpaBHUBATh MOJICIIU U JIEJIaTh BHIBOABL. YUHUTEIh MOXKET MPEIJIOKUTh YUAIIUMCS
CpaBHUTH CBOM Pabouune OnaHKU U MOACIUTHCS C TOBApUINAMHU PE3yJbTaTaMu,
oOCYIUTh pa3IUYHBIC aCMEKThl, HAMpUMEp, JOCTOBEPHOCTh pE3yJIbTaTOB
UCTIBITAHUNA WJIM WX BO3MOXXHOM BapUAaTUBHOCTH. B KOHIlE KaXXIOTO 3aHSATHUS
yUYaluMCs IpeJjiaracTcs nIpuayMaTh U u300pa3uTh YCTPONCTBO, BOILIONIAIOIIECE
OCHOBHBIE TPUHIIUIIBI TEMbI, KOTOPYIO OHU TOJBKO YTO MPOXOAMIH. ITO MOMKET
OBITh BBITIOJIHEHO B Ka4€CTBE NMPOCKTHOW pabOThl WM JIOMAITHEro 3aJaHus.
Paboune O1aHKM TOMOTAIOT YYUTENIO OIEHUBATh YPOBEHb KaXIO0TO YUaIlerocs.

TBopueckue 3aganmsi. llenp >TUX 3aHITHH — OPUEHTUPOBATH
yyaluxcss Ha pa3pabOTKy CBOMX COOCTBEHHBIX PEIICHMM peajbHBIX 3ajad,
IPUYEM PEIINTh 3TH 3a]1a9¥ MOXKHO Pa3HBIMU CTIOCOOAMH.

OTanuuresbHast 0c00eHHOCTh. [IporpamMa ocHOBaHa Ha
MEJJarOTMYECKOM OIBITE aBTOPOB-cOcTaBUTENEH. J[JIsi peanu3ainuu nporpaMMbl
UCIIONIB3yeTCs MeTon Ju(GepeHIIMPOBAaHHOTO OO0y4YeHMs, OCHOBAaHHBIM Ha
MPUHIMIAX NPEEeMCTBEHHOCTU. OCBOEHHE TPOTPAMMBbI IPOUCXOIUT B OCHOBHOM
B MpoOIecCce MPAKTHYECKON TBOPUYECKOM AesTenbHOCTH. OCOOCHHOCTHIO JaHHOU
IporpaMMBbl SIBIISICTCSI MHTETPAIldsS MPOBEPEHHBIX METOIMK OCBOCHHS 0a30BBIX
MOHITHH POOOTOTEXHUKH C TIOMOIIbIO KOHCTpykTopoB LEGO wu aBTOpcKoii
metoauku IlomsakoBa K.IO. Ilpu orcyrctBum koHCTpykTopoB LEGO pabouas
mporpaMMa MOXKET OBITh COKpaIlleHa 10 1 moayroaus.

Ha caiite aBTrOopa mpencTaBieHbl  pa3paboTaHHBIE  TPEHAKEPHI IS
nporpammupoBanus LEGO-po6oTtoB 1 miaret Arduino.  Jlns  ympaBiacHUs
poOoTamMu B TpeHaXEpPax HCIONB3YeTCA MPOCTOM S3BIK MPOTPAMMHUPOBAHUS,
KOTOpBIH Toiyuni padodee Ha3Banue SIROP. Kak wm3BecTHO, ecTh ABa crocoba
yIpaBlI€HUs — HENOCPEACTBEHHOE YIpaBJICHHE (C MylbTa) W YIPABICHUE IO
nmporpaMMe, 3apaHee 3alUMCaHHOW B MaMATh YCTPOMCTBA. OTOT TPEHAKEP
MO3BOJISIET MO3HAKOMUTHCS C HETIOCPECTBEHHBIM YIIPABICHUEM.

Takum  oOpa3oMm, B KauyeCTBE CIIOCOOOB OPraHU3alMU BHeY4eOHOi
NMPOEKTHOH HAYYHO-TO3HABATEJIbHON [1eATEJBLHOCTH OOyYarouerocss MOXKHO
BBIJICTUTH:

— BBINOJIHEHUE  HAy4YHO-NO3HABAaTEJIbHBIX W TBOPYECKUX  IPOEKTOB

MEXKIUCIUIUIMHAPHOTO XapaKTepa;

— paboTa HaJl BHITOJIHEHUEM MIPOEKTOB B IPyMIax.

1.3. YcaoBue peajm3anum nporpaMmmal


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

YenoBusl peanu3ani IpOTPaMMBblL: THMHA3UsA TPEAOCTaBISIET HEOOXOAMMOE
o0OpyIOoBaHME U TPOrpaMMHOE OO€ecleyeHue, KOTOPOE OKCIUTyaTUpyeTcs B

TCUCHHUHN TOJ4a.

Peanuzanug

3amad  OymeT crnocoOCTBOBaTh JAajibHEHIIEMY

(opMHUPOBaHUIO B3MVIsa THMHA3UCTOB Ha MUP, PACKPBITUIO pOJId UH(OPMATUKH B
(OpMUPOBAHUM €CTECTBEHHOHAYYHOU KAapTUHBI MHUpPA, PA3BUTHIO MBIILJIECHUS, B
TOM 4HCle (POPMUPOBAHHUIO AJTOPUTMUYECKOTO CTHIIS MBIIIJIEHUS, MOATOTOBKE
YUEHHUKOB K KU3HH B HHPOPMALIMOHHOM OOIIIECTBE.

Pa3znen 2. Kommiekc opraHM3anMOHHO-TeJarornyecKux ycJaoBHii

2.1. KasenpapHblii yueOHblii rpaguk

Ne Tema ypoka Copepxanue Marepua Koi-Bo YV
1 4acosB
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Pomukn, | 1| 1 PeryasiTuBHBIE: KOHTPOJIb,
Uro Takoe poboTsl? | dotorpa OIIeHKa, LIeJIeToaraHue.
o Yt T Th U4 U
Bromusiii. Temy u g yMe?}o nena ¢ gOMMyHI/IKaTI/IBHbI%
3AIAUH KypCa. ]I;O6OTBI. MYJIBTUM JAaHUPOBaHUE Yy4eOHOIo
TBI B KUHO. .
O6eyxnenne 000 0 enua COTPYAHHUYECTBA C
1 pAGOTHI Ha Bunel po6oToB. YUUTENIEM U CBEPCTHUKAMH,
N Koncr 15071
Texymii o6 CTPYKII EOCT&HOBK& BOIIPOCOB ;
VaeGHBIH TOL, poboToB 03HaBaTe/bHble: pabora
Mpasuna TB ¢ uHpopmarmen
[Ipunnun paboTs! 111 PeryasiTuBHbIe:
poOoTOB B IUTAHUPOBAHKE, KOHTPOJIb,
MHTEPAKTUBHBIX KOppEeKIHsl.
TpeHaxepax KoMMmyHuKaTHBHBIE:
IIOCTAHOBKA BOIIPOCOB
5 | PobotbiB Io3naBaTeabHbIE:
TpCHAXCpax. JIOTHYSCKHE JICUCTBHS,

pabora ¢ uadopmaruen,




S3pik SIROP. [TamsTKa 1 PerynsiTuBHbIC:
Onucanue n 1O SI3BIKY TUTAHUPOBAHKE, KOHTPOJIb,
CTPYKTYpa sI3bIKa KOPPEKITHSL.
KoMMyHUKaTHBHBIE:
MIOCTaHOBKA BOIIPOCOB
361k SIROP IMo3HaBaTe/bHBIE:
JIOTUYECKUE JICUCTBUSA,
pabora ¢ undopmaruei,
SI3eik SIROP. ITamsTka 0,5 | 0,5 | PeryasTuBHbIE:
OcHoBHBIC IO SI3BIKY TUTAHUPOBAHKE, KOHTPOJTh
KOMaH/TBI, KoMMyHUKaTHBHBIE:
MIePEeMCHHBIE, MOCTaHOBKA BOIIPOCOB
Omcanne s3pka | BSTPOCHHBIE Io3HaBareabHbIE:
VIIpABIICHHS B GbyHKIIHA YMEHHE pa60”£aTI> c
TpeHaxepax HHpopmanmei,
CTPYKTYPUPOBATh 3HAHUS
Crioco0sl 0,5 | 0,5 | PeryasaTuBHbIE:
yIpaBICHUSIMU IUTAaHUPOBAHKE, KOHTPOJIb
poboramu. KoMmyHuKaTHBHBIE:
Crioco6bl 3anucu MOCTAaHOBKA BOIIPOCOB
CriocoGbl QITOPUTMOB ISt Ilo3naBartenbHbIE:
yTIpaBeHHs po6oTOB pabora ¢ uadopmaruein
poboTamu
3HAKOMCTBO C WNurepak 1 | PeryasiTuBHbBIE:
TpEHaXKEPOM TUBHBIN IJIAaHUPOBAHKE, KOHTPOJIb,
TpEHaXe KOPPEKIHs, OLEHKA.
p KomMyHukaTuBHbIE:
Tpenaxep MOCTAaHOBKA BOIIPOCOB
«YrpaBrieHue HO3H3B3T€JILI—£LI€:
myETaN JIOTUYECKUE IeUCTBUSA,

pabora ¢ uadopmaruein




[IpakTueuckas
pabora
«JIBUXKEHHE C
JATYUKOM
OCBELIEHHOCTU»

Tpenaxep
«/IBrxkeHue ¢
JATYUKOM
OCBEILEHHOCTU»

HNurtepak
TUBHBIN
TpEHaXe

p

PeryasiTuBHbIE:
CaMOCTOSITEILHO
KOHTPOJIMPOBaTh CBOE
BpeMs
ITo3naBaresbHbIe:
JICUCTBUS TIOCTAHOBKH U
pelIeHus mpooeM:
bopMmynupoBaHue
po0JieMBl;
CaMOCTOSITEIbHOE CO3/1aHUE
croco0oB
pelieHus npobaem
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KoMMyHHKaTHBHBIE
[InanupoBanue y4yeOHOTO
COTPYIIHUYECTBA, BHIPAKATh
CBOM MBICJIH B CO-
OTBETCTBHH C 3a7a4uch

[IpakTyeckas
pabota
"PazpaboTka
COOCTBEHHBIX
Tpacc st
TpeHaxepoB"

Tpenaxep
«/IBrxKeHue ¢
JATYUKOM
OCBEIIIEHHOCTH

WNHuTepak
TUBHBIN
TpEeHaXe
p-
Pazmmun
1303
n300pax
CHUS
Tpacc

PeryasiTuBHbIE:
CaMOCTOSITEIHHO
KOHTPOJIUPOBATH CBOE
BpeMsI
IHo3HaBareabHbIE:
NEUCTBUS IIOCTAHOBKU U
perieHus mpooiem:
dbopmynupoBaHue
MpoOJIEMBI,
CaMOCTOSITEIbHOE CO3/IaHuE
croco0oB
perieHus npoOiem
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KommyHuKaTHBHBIE
[InanupoBanue y4eOHOTO
COTPYIHUYECTBA, BHIPAKATh
CBOM MBICJIH B CO-
OTBETCTBHH C 3aJ1a4eit

[IpakTtuedckas
paborta
«JIBM>XKEHHE C
JBYMs TaTYMKAMU
OCBEILIEHHOCTU»

Tpenaxep
«JIBmKeHue ¢
JBYMs TaTYMKaAMHU
OCBEIIIEHHOCTH

HNuTepax
THBHBIN
TpEeHaXe

p

PeryasituBHbI€:
IUTaHUPOBAHUE,
KOPPEKIHNs, OLICHKA.
KoMmmyHukaTuBHbIE:

yMeHHe padoTaTh B KOMaH/IE
Ilo3naBarenbHbIe:
JIOTUYECKHE ACHCTBHS, pabora
¢ uHopmanuei,
¢dopmuposanne UKT-
KOMITETEHTHOCTH

KOHTPOJIb,




Tpenaxep Hurepax PeryasituBHbIE!
«/IBrxkeHue ¢ TUBHBIN CaMOCTOATEIBHO
JByMs JTaTYMKAMHU | TPEHAXKE KOHTPOJIUPOBATH CBOE
OCBEIIEHHOCTH» p- BpeMs
Paznuun Io3HaBareabHbIC:
bIC JIEUCTBUSI TIOCTAHOBKU U
n300pax CIICHUS MTPOOIIEeM:
[IpakTnueckas p P p
€HUs bopMmynupoBaHue
pabora
" Tpacc poOJIEMBI;
Pa3pabotka
10 CaMOCTOSITEILHOE CO3/ITaHNe
COOCTBEHHBIX
croco0oB
Tpacc Jyist
" pelieHus npobaem
TPEHaXXEPOB
TBOPYECKOTO M TOUCKOBOTO
Xapakrepa
KoMMmyHuKaTHBHBIE
[InanupoBanue y4yeOHOTO
COTPYIHUYECTBA, BEIPAKATH
CBOU MBICJTH B CO-
OTBETCTBHH C 3a7a4uch
Tpenaxep WNHuTepak PerynsiTuBHbIE:
«/IBrxKeHue ¢ TUBHBIN IUIAHUPOBAHHUC, KOHTPOIIb,
TpeMs TaTYMKaMu | TPEHAaXKe KOpPCKIIH3, OICHKA.
KOMMyHI/IRaTI/IBHBIe’
OCBEIIEHHO CTH» p :
IIpakruedckast yMeHHue paboTaTh B KOMaH/Ie
pabora IMo3naBareabHbIE:

11 | «/IBmxenHue ¢ JIOTUYECKHE JIeHCTBHS, paboTa
TpeMsl JaTYNKaMU ¢ uHpopmanue,
OCBEIIEHHOCTU» ¢dopmuposanne UKT-

KOMIICTCHTHOCTH
Tpenaxep Nurepax PerynasituBHbIE:
«/IBmxenue ¢ TUBHBII CaMOCTOSITEILHO
TpeMs JaTUMKaMH | TPEHaxe KOHTPOJIMPOBATh CBOE
OCBEILIEHHOCTH p. BpeMs
Paznuun IHo3naBaTesbHbIE:
bI€ JNEHCTBUSL TIOCTAHOBKU U
n300pax CIICHUS TTPOOIIeM:
IIpaktrueckas p p P
eHUS dbopmynupoBaHue
paborta
" Tpacc poOJIeMBl;
Pa3zpabotka

12 CaMOCTOSITEIbHOE CO3/IaHNe

COOCTBEHHBIX
CIoco0oB

Tpacc s

" pelieHus npooaem

TpEHaXXEePOB
TBOPYECKOTO M MOUCKOBOTO
XapakTepa

KommyHukaTuBHbIe

[TnanupoBanue y4eOGHOTO
COTPYIHHYECTBA, BHIPAXKATh
CBOM MBICIIH B CO-
OTBETCTBUH C 3a/1a4eid




Tpenaxep HuTepax PerynsTuBHbIe:
«/IBrxkeHue ¢ TUBHBIN MTaHUPOBAHUC, KOHTpOIIB,
YETBIPbMS TpEHaXe KOpPCKIIH3, OICHKA.
I[IpakTueuckas NATIAKAMHE p KommyHnnkarnBHbIe:
pabota OCBEILEHHOCTHY yMeHHe padoTaTh B KOMaHIe
«JIBrKeHME C ITo3naBare/ibHBIC:
13 JIOTHYECKHE JEUCTBUS, paboTa
YEThIPMS .
¢ uadopmanuei,
JTaTYuKaMHu
¢dopmuposanue UKT-
OCBEILIEHHOCTH» KOMIICTCHTHOCTH
Tpenaxep Hurepax PeryasituBHbIE!
«/IBMxKeHue ¢ TUBHBIN CaMOCTOSATEIBHO
YETBIPbMSI TpeHaxe KOHTPOJIUPOBATH CBOE
JTaTYnKaMHu p- BpeMs
OCBEILICHHOCTH) Paznuun Io3HaBareabHbIE:
bIC JIEUCTBUSI TIOCTAHOBKU U
n300pax elIeHus podIeM:
[IpakTnueckas p P P
€HUs bopmynupoBaHue
paborta
" Tpacc poOJIEMBI,
Pa3zpabotka
14 CaMOCTOSITENIBHOE CO3/JaHUE
COOCTBEHHBIX
croco0oB
Tpacc s
" pelieHus npobaem
TPEHaXEPOB
TBOPYECKOTO M TOHUCKOBOTO
Xapakrepa
KomMmyHuKaTuBHbBIE
[TnanupoBanue ydeOHOTO
COTPYAHUYECTBA, BBIPAKATH
CBOU MBICIIH B CO-
OTBETCTBHHU C 3amayecil
Tpenaxep Nurepax PeryasituBHble:
«JIBIO>KEHHE C TUBHBIN ITAaHUPOBAHUC, KOHTPOJIb,
aTYUKOM TpeHaxe KOppeKuus, OLCHKA.
KommyHukaTtuBHbIE:
PacCTOSIHUS» p
Hpaxrredckas yMeHHe paboTaTh B KOMaH/Ie
pabora Ilo3naBarenbHbIE:
15 | «/IBmxenHue ¢ JIOTUYECKHE JeicTBHS, paboTa
JIaTYUKOM ¢ uapopmanuei,
paccTostHus» ¢dopmuposanne UKT-

KOMIICTCHTHOCTHU




Tpenaxep HNurtepak 1 | PeryasituBHble:
«/IBrxkeHue ¢ TUBHBIN CaMOCTOATEIBHO
JTATYNKOM TpeHaXe KOHTPOJIUPOBATh CBOE
PaCCTOSTHUS) p. BpeMsi
Paznuun Io3HaBareabHbIC:
BIC JNEHUCTBUS TIOCTAHOBKU U
n300pax eIIeHHs TPOOIIEM:
[IpakTnueckas p P p
€HUs bopMmynupoBaHue
pabora
" Tpacc poOJIEMBI;
Pa3pabotka
16 CaMOCTOATEIBHOE CO3/IaHNE
COOCTBEHHBIX
croco0oB
Tpacc s
" pelieHus npobiem
TpEHAXXEPOB
TBOPYECKOTO M TTOMCKOBOTO
Xapakrepa
KoMMmyHuKaTHBHBIE
[InanupoBanue y4yeOHOTO
COTPYIHUYECTBA, BHIPAKATH
CBOM MBICJTH B CO-
OTBETCTBHH C 3a7a4uch
Jleromua. O Ponukn, 1 PeryasitTuBHbIe:
komritanuu Jlero. dororpa TUTAHUPOBAHKE, KOHTPOJIb,
[TyremecTBue B buu u KOPPEKITHs, OI[CHKA.
cTpany Jlero. MYJTETHM KoMMyHUKaTHBHBIE:
Jlero enua MTOCTAaHOBKA BOIIPOCOB
KOHCTPYKTOPBI IMo3HaBaTe/IbHBIE:
Nudopmanus 06 JIOTHYECKUE JEUCTBUS,
MMETOIINXCS pabora ¢ uadopmaruein
17 | Kommanus JIETO | koHCTpyKTOpax
xommanuu JIET'O,
ux
(hYHKITMOHATTBHOM
Ha3HAuYCHUU U
OTJIMYUH,
J€MOHCTpAIHs
UMEIOLIUXCS Y HaC
HabOPOB.
3HAKOMHUMCS C [Tpesent 0,5 | 0,5 | PeryasiTuBHbBIE:
HabopoMLEGOedu | anus IJIJAHUPOBAHKUE, KOHTPOJIb
cation 9686.4to KoMMmyHuKaTHBHBIE:
KoHncTpykropst
18 TETO HE00XOIMMO 3HATh MOCTAaHOBKA BOIIPOCOB
nepes Ha4aaoM Ilo3naBaresbHbIE:
paboTHI . yMeHue paboTars ¢
uHpopmaruen,
Cobupaem monens | [Tocobue 1 | cTrpykrypupoBaTh 3HaHUSA
Ha6op LEGO «ABTOMOOHIIBY TS
19 .
education 9686 cOopku
MOJIEITH
Habop Cobupaem monens | [Tocobue 1
. « Berpsanas L
20 | «LEGOeducation MeHLHEI a» ?60 i
9686 ' p
MOJICITH
Habop Cobupaem monens | [TocoOue 1
. «YGopouHas TSI
21 | «LEGOeducation p A
9686 MaIIuHa. cOopku

MOJEIIN




Habop C06HpileM Mozeb [Tocobue 1
22 | «LEGOeducation «Orboitn1ii A
9686 MOJIOTOK» cOopKH
MOJICITH
Habop Cobupaem mogens | [TocoOue 1
23 | «LEGOeducation «Mastrimio> i‘ggpm
9686 MOJICITH
Habop JeMonHcTpanus [TocoOue 1
24 | «LEGOeducation | VoA . A
9686 «ITonbeMHBbIH cOopku
KpaH» MOJICITH
Habop JeMoncTpanus [TocoOue
25 | «LEGOeducation f‘gfg;m» f:ggpm
9686 MOJICITH
JeMoHcTparus [TocoOue
26 Ha6op_ «LEGO Mosenu «JIyHoxom» | st
education 9686 cOopKH
MO JICITH
Br16op Temsl. 0,5 | 0,5 | PeryasiTuBHbBIE:
AKTyaJnbHOCTh CaMOCTOSITEIILHO
BBIOPAHHOU TEMBI. KOHTPOJIUPOBATh CBOE
[TocranoBka BpeMs
POOJIEMBI. KomMmyHukaTuBHbIe
BripaboTtka [TnanupoBanue ydeOHOTO
runotessl. Llenp COTpYIHUYECTBA C
MpoekTa. 3aaun YUUTEJIEM U CBEPCTHUKAMU
npoekra. Jlenenue —
97 Ha6op' «LEGO Ha oTpeieIICHUE TISITH,
education 9686 TPYIIBL.IIOAPOOHOE (YHKIIUH Y9aCTHUKOB,
omnMcaHue Oyaynux CIIoco0oB
MoJenei B3aMOJCHCTBHS;
MIOCTAaHOBKA BOIIPOCOB
IHo3naBaresbHbIE:
JIOTUYECKUE IeUCTBUA,
pabora ¢ uadopmaruen,
dbopmupoBanne MKT-
KOMITETEHTHOCTH.
Pacnpenenenue 1 | PeryasiTuBHbIE:
00s13aHHOCTEH B CaMOCTOSITEIbHO
rpymme. Y To4HsIeM KOHTPOJIUPOBATh CBOE
napaMeTpsl BpeMs
MPOEKTA. Ilo3naBaTesbHbIE:
JlomonHsieM ero BbIJICTICHHE u
28 PaGoTa Haj CXeMaMH, q)opMyJIVI/IpOBaHHe MO3HaBa-
TIPOCKTaMH YCIIOBHBIMU TeTbHOU EeNH;
YepTeKaMu, MOUCK W BBIJICJICHHE
nobasisieMm HE0OX0TUMOH
OTHCaTeIbHYIO uH(popMaIuu

4acCTb.




KoncrpyupoBanne PeryasituBHbIE!
CBOETo pobora. CaMOCTOSITEILHO
. Ucnibrtanne KOHTPOJINPOBATh CBOE
po0ora. BpeMsI
BrisiBnienne Io3HaBareabHbIC:
IUIFOCOB U JICUCTBUS TOCTAaHOBKU U
MUHYCOB. pelIeHus mpooeM:
bopMmynupoBaHue
po0JieMBl;
CaMOCTOSITEIbHOE
Pabora Han
29 CO3/1aHHEe CIIOCOO0B
MPOEKTaMHU
pelieHus npobaem
TBOPYECKOTO U MOMCKOBOTO
Xapakrepa
KoMmMyHuKaTuBHbIE
[InanupoBanue y4eOHOTO
COTPYIHUYECTBA,
BBIp@XaTb CBOU MBICIH B
COOTBETCTBUHU C 33]]a4aMHU .
KoHncrpynpoBanue PeryasitTuBHbIE:
cBoero pobora. MJIAaHUPOBAHKE, KOHTPOJIb,
O6HOBIsIEM KOPPEKIIHS, OLICHKA.
rapamMeTpbl KoMmMyHuKaTUBHbBIE:
PaGora Hax 00BEKTOB. yMEHHUE paborarh B
30 KOMaH/e
MPOEKTaMHU
Ilo3naBaTesbHbIE:
JIOTHYSCKHE JICHUCTBHS,
pabora ¢ nuadopmarmen,
dbopmupoBanne UKT-
KOMITETEHTHOCTH.
Ot60p PerynsituBHbIE:
uHbOpMaIUH [T yMEHHE
BBICTYIICHUS. CTPYKTYpHUpPOBaTh 3HAHUS,
[IpesenTarnusi. pedaekcus crmocoboB U
TlonroroBka x YCJIOBUI JICUCTBHS,
3aIUTe MPOEKTA. KOHTPOIIb u OIICHKA
31 PaGora Hag [IpoOHoe mpolecca M pe3yibTaToB
MIPOEKTaMHU BBICTYILJICHUE. JeSITeNIbHOCTH;
KomMmyHukaTuBHbIE:
yMEHHE paboTarb B

KOMaHC




32

1] - 1 | PerynsituBHbIE:
KOHTPOJIb, KOppEKLHUs,
OIICHKA.
KoMMmyHuKaTHBHBIE
BbIpakaTb CBOU MBICIH B
COOTBETCTBHH C 3aJadyaMH
5 YCIIOBUSIMU
KOMMYHUKAIINH;

BJIAJICHHE MOHOJIOTHYCCKOM
u IUAJIOTUYECKOU
dbopmamu peun

Pabora Hag
MIPOCKTaMH

33

1] - 1 | PerynsiTuBHbIE:
KOHTPOJIb, KOppEKLIHUs,
OIICHKA.
KoMmMyHukaTuBHbIe
BBIpaXaTb CBOU MBICTU B
COOTBETCTBHH C 3aJadyaMM
5 YCIIOBHUSIMU
KOMMYHUKAIIIH;

BJIaJ€HUE MOHOJIOTHYECKOU
Hu TNAJIOTHYECKOH
dbopmamu peun

PabGora Hax
MPOEKTAMH

34

1 1 | PeryaiasTuBHBIE: KOHTPOIb,
KOPpPEKIMs, OLICHKA.
KomMyHuKaTuBHBIE
BBIpaXaTb CBOU MBICIH B
COOTBETCTBHH C 3aJadyaMu
n YCIOBHUSAMU
KOMMYHUKAIIHIH;

BJIaJCHUE MOHOJOTUYECKOU
u IUAJTOTUYECKOU

3anura npoeKToB

dbopmamu peun

2.2. Ilnanupyemble pe3yabTaThl
IIporuo3upyemblii pe3yibTart. [lo okoHuaHUIO Kypca 00ydeHus yqamuecs
JOJIKHBI:
3HaTh!
— mpaBuia 6e30macHon paboThI;
— OCHOBHBIE KOMIIOHEHTHI KOHCTpYKTOpOoB JIET'O;
— KOHCTPYKTHUBHBIE OCOOEHHOCTH PA3JIMUHBIX MOJIEINICH, COOPYKEHUH U
MEXaHU3MOB;
— KOMITBIOTEPHYIO CPEIy, BKIIFOUAIOIIYIO B ceOs TpadyMueCKUi S3bIK
IpOrpaMMHPOBAHUS;
— BU/bI MOABUYKHBIX U HEMOJBH>KHBIX COEAMHEHUIN B KOHCTPYKTOPE;
OCHOBHBIE ITPUEMBI KOHCTPYUPOBAHUS pOOOTOB;
— KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3IMYHBIX POOOTOB;
— TMOPSAJ0K CO3/IaHMs aJrOpUTMa MPOTrpaMMBbl, JEUCTBHUS POOOTOTEXHUYECKUX
CPEACTB;
— Kak HUCMOJIb30BaTh CO3/IaHHBIE MPOrPAMMBI;




— CaMOCTOSITENIBHO PeIlaTh TEXHHYECKUE 3a]Ia4d B IMPOIIECCE

— KOHCTPpYUPOBaHHS pPOOOTOB (TUTAHMPOBAHWE TMPEIACTOSAIINX JICHCTBHMA,
CaMOKOHTPOJIb, TPHUMEHATH TMIOJIYYCHHBIC 3HAHUS, TPUEMBI H  OIBIT
KOHCTPYHUPOBAHHUS C WCITOJb30BAaHUEM CIICUABHBIX AJIEMEHTOB, U JIPYTHUX
00BEKTOB U T.1I.);

— CO371aBaTh PEaJIbHO JICHCTBYIONINE MOJICTTH POOOTOB TIPH ITOMOIIN
CIeIMaIbHBIX 3JIEMEHTOB TI0 pa3pabOTaHHOH cXeMe, IO COOCTBEHHOMY
3aMBICTTY;

— Cco37aBaTh MPOTPaMMBI Ha KOMITBIOTEPE IS Pa3IMIHBIX POOOTOB;

— KOPPEKTHUPOBATH MPOTPAMMBbI TIPU HEOOXOTMMOCTH.

YmeTh:

— MPUHUMATh WIK HaMe4yaTh YICOHYIO 3aja4y, €6 KOHCUHYIO I1CJIb;

— MPOBOJUTH COOPKY POOOTOTEXHUUYECKHUX CPEACTB, ¢ MpuMeHeHneM LEGO
KOHCTPYKTOPOB;

— CO0371aBaTh MPOTPAMMBI JJII POOOTOTEXHUYECKUX CPEICTB;

— TMPOTHO3UPOBATH PE3YJIBTAThI PAOOTHI;

— IUIAHUPOBAThH XOJI BBITIOJIHCHHUS 3a1aHUS;

— palMOHAJIbHO BHITIOJHATH 3a/IaHHC;

— PYKOBOJIHUTH PaOOTOM I'PYIIIEI HJIA KOJIJICKTHBA;

— BBICKa3bIBATHCS YCTHO B BUIC COOOIICHMS MIIH JOKIIAIa;

— BBICKa3bIBaThCS YCTHO B BUJIC PELICH3WU OTBETA TOBAPHIIA;

— TPEJCTABIATH OJHY U Ty e WH(pOpMaIHMIO pa3IUYHBIMU CITIOCOOAMH.

MexaHu3M OTCJIe;KMBAHUS Pe3YJILTATOB:
—  ONIUMITHAJIBI;
— COpPEBHOBaHWSI;
— y4eOHO-HCClIeIOBaTeNIbCKHe KOH()EPEHIINH;
— TIPOEKTHI;
— TIOATOTOBKA PEKJIAMHBIX OYKJIETOB O MPOJIEIaHHON padoTe;
— OT3BIBBI IIPEIOJABATENS M POTUTENICH YUSHUKOB Ha CAlTe IIKOJIBI.

2.3. ®Dopmbl aTTECTALMHI
[Ipenmonaraercs mpoBepKa YCBOCHUS Marepuaia B (oOpMe OTKPBITHIX
YPOKOB, y4acTHE€ B KOHKypcax (IIKOJIBHOTO, TOPOACKOTO, PECIyOIMKAHCKOTO

YPOBHS).
[Ipu oreHWBaHMM WTOTOBOTO MPOEKTA clieayeT oOpaiaTh BHUMAaHUE Ha

TaKue AJIEMEHTHI MPOEKTa, KaK:
— TEXHUYECKYIO CIIOKHOCTD;
— TMPAKTUYECKYIO 3HAYUMOCTh MPOEKTA.
[ToMmuMo CcOOCTBEHHO NpPOEKTa CJIEAYeT OLEHUBATh YMEHHSI TPYHIOBOM
paboThl. YMEHHE OpPraHn30BhIBaTh pa0OTY B TPYIIIE CIEAYET OIICHUBATH TI0:
— HAJTUYUIO U PYHKIMOHATIBLHOCTH pa3/iesieHUs] 00SI3aHHOCTEH;
— UHG(OPMUPOBAHHOCTHU I'PYIIbI O pe3yabTaTax padoThl;
— BKJIaJly KaXJIOTO WieHa IPyMIIbI.

2.4. Cnomcok JuTeparypbl



Cnucok JIuTeparypbl 1Js neaarora
1) Texuomorus u pusuka. Kaura mis yuurens, LEGO Educational

2) [TepBopo6or LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnmcok JuTeparypsl I y4aluXcst
. LEGO®. Knura urp. Oxusu cBou mozenu! Jlunkosun 1. Oxcmo, 2014

. ®usznueckue sxcnepuMenTsl 1 onbIThl ¢ LEGO MINDSTORMS Education
EV3 Kopsrun A., CmonsaukoBa H., JIMK Ilpecc, 2020

. bonbmas kaura moe3nqo LEGO. PykoBoICTBO 10 CO3IaHHUIO PEATUCTUYHBIX
moxeiern Marrec X., 2020

. Koncrpyupyem po6otoB Ha LEGO® MINDSTORMS® Education EV3.
Morto6aiik , Tapanara B., Kpacubix A., Canaxosa A., Jlaboparopus 3HaHUiA,
2018

. Macrpykuuu k Habopam LEGO, 2020

HNuTepHeT-pecypcesl

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

2) Robot Virtual Worlds — BupTyaabHbIe MUPBI pOOOTOB.

3) Mind-storms.com — caiit, nocBsménnbiii poooram LEGO Mindstorms.

4) Buugeoypoku 1o nporpamupoBanuio poooros LEGO Mindstorms EV3.

5) www.prorobot.ru — caiit mpo poO0TOB U pOOOTOTEXHHUKY.

6) Pob6orutarpopma Robbo (Scratchduino) — nporpammuposanue Arduino-
poGotoB Ha Scratch.

7) 3aHnMarenbHas POOOTOTEXHHUKA — BCE O pOOOTaxX IS ACTEH,
pOAUTEIIEH, YUUTEIICH.

8) Koncrpykrop TPUK st poOOTOTEXHHUECKOTO TBOPUECTBA.

9) TPUK-Crynus — cpena mporpaMMUPOBaHUS PEAbHBIX M BUPTYATbHBIX
po6OTOB.

10) Oo6pa3oBarenbHas pOOOTOTEXHUKA HAa TOMBATTHHCKOM BHUKH-TIOpTAJIC.

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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