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1. losicHUTeEJIbHAA 3aNIMCKA
1.1. UudopmanmoHHbIe MaTEpHAJIbI 0 MPOrpaMme

JononuurtenbHas —oOmiepa3BuBaromas nporpamma «PobororexHuka» (mamee —
IporpaMma) cocTaBjieHa Ha OCHOBE METOJUYECKOro mocoousi «MOHUTOPUHT 00pa30BaTEIbHON
pobororexnuku u [T-oO0pa3oBanust ropoga MockBbl», - MockBa: M3narensckuii nentp AHO
«AUWP», 2017, - 328 ¢. KBH 978-5-9500542-0-4. (3neKTpOHHBIN BapHaHT)

Hacrosmas nporpaMMa cocTaBjieHa B COOTBETCTBUM C HOPMAaTUBHBIMU JJOKYMEHTaMH B
cthepe oOpazoBaHuUs:
o @ecnepanbHbM 3akoHOM «O0 oOpa3oBanuu B Poccuiickoit ®enepanuu» ot 29.12.2012
Ne 273-@;
o [Ipukaz Munmnpocemienuss Poccun ot 09.11.2018 Nel96 «O06 yrBepxkaenuu Ilopsiaka
OpraHu3aliil ¥ OCYIIECTBICHHS ACATEIHHOCTU MO JOMOJIHUTEIBHBIM 0011e00pa30BaTeIbHBIM
porpaMmmamy;
e [JocraHoBneHueM [I1aBHOrO rocylapCTBEHHOIO caHMTapHOro Bpada Poccuiickon denepanyu
ot 28.09.2020 Ne 28 «O06 yrBepkneHun canutapHbix npasui CII 2.4.3648-20 «CanurapHo-
SMUAEMHOIOTHYECKHEe TpeOOBaHUS K OpraHM3alMsIM BOCIUTAaHUS M OOydYeHHUs, OTAbIXa U
O3/I0POBJICHUSl JE€Te U MOJOAEXKHU», 3aperucTpUpoBaHHOE B MUHHUCTEPCTBE IOCTULIUU
Poccuiickoit @enepanuu 18.12.2020 Ne 61573.

1.2. HanpaBjieHHOCTH MPOTrPaMMbI

TexHuueckasl.

1.3. 3HauyuMoOCTh (AKTYAJbLHOCTH) U MeJaroru4yeckasi mejaecoo0pa3sHoCcTh NPOrpaMMbl

[locnemnue TOABI OMHOBPEMEHHO ¢ HWHGpOpMaTHU3anueil oO0mecTBa JaBUHOOOPA3HO
pacmiMpsieTcsi MNPUMEHEHUE MHUKPONPOLECCOPOB B KAayeCTBE KIIOUEBBIX KOMIIOHEHTOB
ABTOHOMHBIX YCTPONCTB, B3aUMOJICHCTBYIOIIUX C OKPYKAIOIUM MHPOM 0€3 yJacTHsl YeJIOBEKa.
CTpeMUTENBHO pACTYIIME KOMMYHHKAlIMOHHBIE BO3MOXHOCTU TaKMX YCTPOMCTB, PaBHO Kak U
pacuuperre MHPOPMAIIMOHHBIX CHCTEM, TTO3BOJISIIOT TOBOPUTH 00 M3MEHEHUU CPE/Ibl OOUTaAHUS
YyenoBeKa. ABTOPUTETHBIMH TPYIIIAMU MEXKIYHAPOJIHBIX HKCIEPTOB 00JACTh B3aUMOCBSI3aHHBIX
pOOOTHU3UPOBAHHBIX CHCTEM IPU3HAHA MPUOPUTETHOM, HECYIIEH MOTEHIMAJ PEBOJIOIIMOHHOTO
TEXHOJIOTHYECKOTO MPOphIBa M TpeOyromiel aaeKBaTHON peakiuu Kak B chepe HayKd, Tak U B
chepe oOpazoBaHwUs.

B cBs3u ¢ aKTUBHBIM BHEJPEHHEM HOBBIX TEXHOJIOTUW B >KM3HB OOIIECTBAa MOCTOSHHO
YBEJTUYUBACTCS MOTPEOHOCTh B BBICOKOKBATM(HUIIMPOBAHHBIX crienuanuctax. B psne BY3os
MPUCYTCTBYIOT CHEIUAIBHOCTH, CBA3aHHBIE C POOOTOTEXHUKOM, HO B OOJILIIMHCTBE CIy4YaeB HE
MPOUCXOAUT TPEIBAPUTEIHHOM OPHUEHTAIIMN IIKOJbHUKOB Ha BO3MOXHOCTH MPOJOTKEHUS
yueObl B JAaHHOM HampaBjieHHH. MHOTHe aOUTYPUEHTHI CTPEMSITCS MONAcTh Ha CHEIHATbHOCTH,
CBSI3aHHBIE C MH(GOPMAIIMOHHBIMUA TEXHOJIOTUSIMH, HE MpeEIoiaras 0 BCEX BO3MOXKHOCTAX ITOU
obnmactu. Mexay TeM, WTpbl B pOOOTHI, KOHCTPYMPOBAHHE U HU300pETATENHCTBO MPHUCYIITH
MOIABJISIIOIIEMY OOJIBIIMHCTBY COBPEMEHHBIX JeTel. Takum oOpa3oM, MOSIBUIACH BO3MOKHOCTh
U Ha3pela HEOOXOAMMOCTh B HEMpephIBHOM 00pa30oBaHUU B chepe poOOTOTEXHUKHU. 3aNOTHUTH
mpoOen MeXIy NEeTCKUMHU YBICYCHHSIMH M cepbe3HOoi BY30Bckoil MOATOTOBKOM MO3BOJSET
U3y4YeHHEe pPOOOTOTEXHUKH B 00pa30BaTENbHBIX OPraHU3alUiX, B T.4Y. B YUPEKICHHUIX
JIOTIOJTHUTEILHOTO 00pa30BaHUsl, HA OCHOBE CIEIMATbHBIX 00pa30BaTEIbHBIX KOHCTPYKTOPOB.

CopepxaHnie JOMOJHUTENIBHOM 0O0IIepa3BUBaONIEH TporpaMMbel  «P0OOOTOTEXHHKA
MO3BOJISIET M3MEHUTh KAPTUHY BOCIIPUATUS YUAITAMUCS TEXHUYECKUX TUCIUTUINH, TIEPEBOIS HX
U3 pa3ps/ia YMO3PHUTENIbHBIX B pa3psal NpUKIaJHbIX. [IpuMeHeHue neTbMH Ha MpPaKTHKE
TEOPETHUECKUX 3HAHWM, TOJYYCHHBIX HA ypOKaX MaTeMaTWKH Wiu (U3UKHA, BEIeT K Oosee
IyOOKOMY TOHUMAaHUIO OCHOB, 3aKpeIUIsIeT IMOJIyYeHHbIE HaBBIKH, (hOpMUPYS OOpa3oBaHHE B
ero HaujydiieM cMbicie. M ¢ apyroit cTOpoHbI, UTPHI B POOOTHI, B KOTOPHIX 3a0J1arOBPEMEHHO
Y3HAIOTCSl OCHOBHBIE MPUHIIUIIBI PACYETOB MPOCTEHIITNX MEXAHUUECKUX CUCTEM U aJITOPUTMBI UX
ABTOMATUYECKOTO (DYHKIMOHUPOBAHUS MMOJ YIPABIEHUEM IMPOTPAMMUPYEMBIX KOHTPOJLIEPOB,
MOCITYaT XOpOIIeH TMOYBOM JUIsi TOCIEIYIOLIEr0 OCBOCHHS CJOKHOIO TEOPETUUYECKOTO
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MaTepuaia Ha Yypokax. IIporpaMMupoBaHMe Ha KOMIIbIOTEpE (HAmpuUMeEp, BHUPTYAIbHBIX
UCTIOJIHUTEIIEH ) TPU BCEH €ro MOJIE3HOCTHU AJIS Pa3BUTUSL YMCTBEHHBIX CIIOCOOHOCTEH BO MHOTOM
yCTYNAeT MpOrpaMMHpPOBAaHUIO aBTOHOMHOI'O YCTpPOMCTBa, JEMCTBYIOLIETO B pealbHON
okpyxatomiet cpene. I1ogo6HO ToMy, Kak KOMIIbIOTEPHBIE UTPbl YCTYNAOT B MOJIE3HOCTU UIPaM
HACTOALLUM.

B03MOKHOCTP NPUKOCHYTbCS K HEHU3BEJaHHOMY MHUDPY POOOTOB IJii COBPEMEHHOIO
peOeHKa SBISETCSI OYEHb MOLIHBIM CTHUMYJIOM K IIO3HAHUIO HOBOT'O, IPEOJOJEHUI0 MHCTUHKTA
notpeduTens 1 GOPMUPOBAHUIO CTPEMIICHHUS K CaMOCTOSITEIbHOMY co3uaanuto. Ilpu BHemHen
NPUBJICKATEILHOCTH  TOBEACHHUS, pPOOOTBI MOTYT OBITh  COAEPIKATEIBHO  HAMOJHEHBI
UHTEPECHBIMM UM HENPOCTBIMHM 3aJlayaMH, KOTOpble HEHU30€XKHO BCTaHYT Iepes IOHBIMU
MHXEeHepaMu. VX pelleHue CMOXKET NMPUBECTH K Pa3BUTHIO0 YBEPEHHOCTH B CBOMX CWJIAX M K
pacIIMPEHHUIO TOPU30HTOB ITO3HAHU.

HoBple npuHLUIIBI pellIeHUsl aKTyaJdbHBIX 3a/ay YEJIOBEYECTBA C IOMOINBIO POOOTOB,
YCBOEHHBIE B ILIKOJIBHOM BO3pacTe (IyCTh M B UTPOBOH (opMe), KO BpEMEHH OKOHYAHUS By3a U
Hayaja paboThl MO CIEUUAIBHOCTH OT30BYTCS B IMPUHLMIINAIBHO HOBOM IOJIXOJIE€ K peaJIbHbIM
3ajauaM. MccienoBaHusi y4eHbIX JOKa3ald, YTO TOJBKO B JIETCTBE MOI'YT OBITh 3aJI0KEHbI
OCHOBBI TBOPYECKOW JIMYHOCTH, C(HOPMHUPOBAH OCOOBIM CKJIaJ yMmMa — KOHCTPYKTOPCKM.
OOyuenue pereil HaBbIKAM HA4YaJbHOI'O TEXHUYECKOI'O KOHCTPYHUPOBAaHUS CHOCOOCTBYET
pa3BUTHIO aOCTPAKTHOI'O MBIIIJICHHS, OCYLIECTBIISAS M HachIlash TBOPUYECKUH IPOLECC B XOAE
IOPEIMETHOW JAEATENbHOCTH C JACTAlsIMU KOHCTPYKTOpa MHpHU KOHCTPYUPOBaHMM poOOTa U
O3HAKOMJICHHS C a3aMu aJrOpUTMU3AlMM NpU IJAHUPOBAHUU IOBeAeHUA podorta. Takum
o0pa3oM, coJepKaHMe IPOrpaMMBbl pa3BUBAET MHTEPEC Yy YYaAIIUXCH K COBPEMEHHBIM
TEXHOJIOTHSIM KOHCTPYMPOBaHUS, MPOTrPAMMUPOBAHMSI M HCIOJIb30BAHUS POOOTHU3MPOBAHHBIX
YCTPOMCTB.

1.4. OTanyuTebHBbIE 0CO0EHHOCTH MPOTPAMMBI

Cooepircanue npocpammol omuocumcesa K 6a3zo06omy ypoenio. CyliecTBYIOUINE aHAJIOTH
nporpaMM 1O POOOTOTEXHUKE MPEINONaraloT IMOBEPXHOCTHOE OCBOCHHE DIIEMEHTOB
POOOTOTEXHHUKHU C TIPEUMYIIIECTBEHHO JIEMOHCTPAIMOHHBIM TOJIX0/I0M K UHTETPAIMH C IPYTUMHU
npenmeramu. OCOOEHHOCTBIO HACTOSIIEH MPOTrpaMMBbl SIBIISETCS HAIEICHHOCTh HAa KOHEYHBIN
pe3ynbTar, T.e. peOEHOK CO3/1aeT HE MPOCTO BHEIIHIO MOJIEIb poO0Ta, JTOPUCOBBIBAas B CBOEM
BOOOpaXEHUH €ro BO3MOKHOCTU. PebeHoKk co3liaer neiicTByrolee ycTpoiCTBO, KOTOPOE pelriaeT
MOCTaBJIEHHYIO 3aAauy. Hacrosiast mporpamMmma no3BoJisieT MO3HAKOMHUTh yJallluXcsl C OCHOBaMU
CO3aHUSI M TIOCTPOCHHUS MPOCTHIX POOOTOTEXHHUYECKUX YCTPOMCTB, YHPABISAEMBIX C MOMOIIBIO
0JIOYHOTO MPOTpaMMUPOBaHUA. B mporpamme NnpeaycMOTPEHO HCIOIb30BAHHE COBPEMEHHBIX
pa3paboTok Mo poOOTOTEXHUKE B 0OJIACTH 00Opa30BaHUS U OPTaHU3AIMS HA KX OCHOBE aKTHBHOMU
BHEYPOUYHOH JCSITEIIBHOCTU YYAIIUXCsl, CTOCOOCTBYIOIEH MTOMUMO PAa3BUTUS MHTEIJIEKTYAIbHBIX
TBOPUYECKHE CIIOCOOHOCTH YYaIUXCSl.

Hnoueuoyanvuwiii nooxo0 6 oo0yuenuu, ¢ m.4uy. 6 padome ¢ 00APEHHLIMU U
MOMUBUPOCAHHBIMU OeMbMU NO36071UM CHPOEKMUPOCAMb UHOUGUOYATIbHYIO MPAEKMOPUIO
pazeumusa  Kaxcoo2o yuauiezocsa, KOTopas TMpOSIBISETCs B  HHAWBHUIyadU3alUd U
mupdepeHnmanuu  00ydeHHs, OCHOBY KOTOPOTO COCTABIISIFOT JHWYHOCTHO-OPHEHTUPOBAHHAS
TEXHOJIOTHSI W TEXHOJIOTHS pa3BUBAWOIIEr0 o0O0ydeHus. Huousudyanvnas mpaekmopus
pazeumus yyaujuxca 1MOo3BOJUT UM MPUHATh YYacTHE B KOHKYpPCAaX, COPEBHOBAHMSX, TYPHUPAX
Y BBICTYNIUTHh B HUX JIOCTOMHO.

1.5. Heap 1 3aqa4u nmporpaMmbl
J1st nmepBoro roaa o0y4eHus
Heapb: pa3BuTHE MHTEIUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH y ydalluxcs udepes
MOJIEJTMPOBAHUE MEXAHU3MOB PA3JINYHON CIOKHOCTH.

3agaun



Oo0pa3oBarte/ibHbIE

O6yuums: MOAECTUPOBAHUIO MEXAHU3MOB PA3IMYHOIN CIOKHOCTU W MpaBUi pabOTHI Ha
IIK;
Iloznakxomumys: ¢ KOMILJIEKCOM 0a30BBIX TE€XHOJIOTUN, MPUMEHSEMBIX IIPU CO3AaHUU POOOTOB, C
YCTPOMCTBOM JAATYUKOB U MPUHIIUTIAMU PaOOTHI YCTPOICTB;
Cnocobcmeosamo hopmuposanuro.
® 3HaHWH MEXIPEIMETHBIX CBSI3€H C TAKMMH TOYHBIMU HayKaMu, Kak (u3uka, nHpopMaTuka u
MaTeMaTHKa,
® HABBIKOB PEHICHUS pPsa KUOCPHETUYECKMX M JIOTUYECKUX 3ajad, Pe3yJbTaTOM KOTOPBIX
Oyzer paboTaromuii MEXaHU3M WM POOOT C aBTOHOMHBIM YIPABJICHUEM IIPH MOMOIIH OJIOYHOTO
IPOrPaMMHUPOBAHUS.

Pa3BuBarwuue
Cnocobcmeosams pa3eumuio:

MEJIKOH MOTOPHKH, BHUMATEIBHOCTH U H300pETaTeIbHOCTH;
KPEaTUBHOTO W IPOSKTHOTO MBITIICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKCHHUS,
VMeEHUIl U HABbIKOG:
— KOHCTPYUPOBaHUs, IPOrPaMMUPOBAHUS U 3(H(HEKTUBHOTO MCIIOIH30BAHUS KHOCPHETUICCKIX
CHUCTEM;
— 000CHOBBIBATH MIPUHSITHIC PEIICHHUSI, B TOM YUCJIC TEXHHUECKHUE;
— 00001maTe ¥ aHaTU3UPOBaATh HH(OpPMaIHIO;
— (opmynrpoBaTh, ApryMEHTUPOBATH U OTCTAMBATh CBOS MHCHHCE,
— COOTHOCHTbH CBOU JEHCTBHS C MIIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILIECTBISATH KOHTPOJIb CBOECH
JeSITEILHOCTH B TIPOIIECCE TOCTHIKECHUS Pe3yIIbTaTa;

BocnurareabHbIe

Cnocobcmeosams popmuposanuio:
® YCHUTYMBOCTH, TPYIOIIOOUS U TMYHOW OTBETCTBEHHOCTH 32 MOPYYEHHOE JIETIO;
® AaKKypaTHOCTH,  CaMOCTOSTEIbHOCTH,  JOOpOXKEeNaTeIbHOMY  B3aWMOOTHOIIEHHUIO  C
OKPYKAIOIIUMHU U B KOJJICKTUBE;
® KOMMYHHKATHBHYIO KOMITCTECHITUIO

st BTOporo roja ody4yeHust
Heas: pa3BuTHEe y JAe€Tel KOMIETEHUMH NPOrPAMMHUPOBAHMS M MOJEIUPOBAHHS B
nporpamme LEGO Mindstorms Education EV3.

3agauu:
Oopa3oBarte/ibHbIE
Dopmuposamv HABBIKU:
® MOJEIHUPOBAHMS MEXAaHU3MOB PA3IMYHON CIOKHOCTH | mpaBui padboTsl Ha [1K;
e nporpammupoBanus B nporpamme LEGO Mindstorms Education EV3;
e (E30MMacHOTO MOBECHUS HA 3aHITHIX U MEPOTIPUSATHUSX.
Pa3BuBarwuue
Cnocobcmeosams pazeumuio:
® TBOpPYECKOW AaKTUBHOCTH, BHHUMAaHHUS, OMNEPATUBHOW TMaMSTH, BOOOPAKEHUS, MBIIIJICHUS
(Jlornyeckoro, KOMOMHATOPHOTO, TBOPUYECKOTO).
Ymenus u nasvixu:
® MOJICTHPOBAHUS U paOOTHI HA IEPCOHATILHOM KOMITHIOTEPE;
e MyOJWYHOTO BBICTYIJICHUS, ITYTEM y4acTHs B IPOSKTHOU JIEATENHHOCTH, UTPAX, KOHKYypCaxX U
COCTSI3aHUSX POOOTOB B KAUECTBE 3aKPEIICHUS U3y4aeMOro MaTepHara;
® OIICHUBATh MPABUJIHHOCTh BBHIMIOJHEHHs] y4eOHOU 3amaud, COOCTBEHHBIE BO3MOKHOCTH €€
peLIeHHS;
BocnurareabHsie



Cnocobcmeosams popmuposanuro.
® YCUIYMBOCTH U TPYIOIIOOUS;
® KyJbTYpPbI TOBEICHUS HA 3aHATHIX U MEPOIPHUATHSIX;
® KOMMYHHMKATHBHOW KOMIICTCHIIMM W CAMOPETYJISAIUUA BO BpPEeMs 3aHSATHH, BBICTYIUICHHHA W
KOHKYPCOB.

ITnanupyemoie pesyiomamol COOMEEMCmMEYIOM Yelu U 3a0a4am. y V4auuxcs
Gopmupylomes  8vluleHa36anHble 3HAHUA, yMenus u Hagviku. Ilnanupyemwvie pe3ynrvmamol
npeocmaesnensl 6 n.2.3 npozpammot.

1.6. Aapecat nporpamMmmsl
[Iporpamma mnpennazHaueHa ans jgertedl  6-14 ner He3aBHCHMO OT WX IOJIOBOH
IIPUHAUICKHOCTH. /1 3TOr0 Bo3pacTa XapaKTepHbI HHTEPEC K MIO3HAHUIO, KOHCTPYUPOBAHUIO U
K [IPOrpaMMHUPOBAHHUIO.
CocraB rpynn — pa3HOBO3pacTHOM, mocTossHHBINA. IlpenBapurenbHblii oTOOp aerel Ha
IporpaMMy He TpeOyeTcs.

1.7. Cpok ocBOeHMsI IPOrPaMMBbI
2 rona, 72 Henenu, 18 Mmecsues.

1.8. ®opma obyuenust
Ounast.

1.9. Pe:xuM 3aHATHI
3aHATHSA MPOBOAATCS 2 pa3a B Hemenro mo 2 4daca (4 yaca B Hemenmo, 144 dvaca Ha
y4eOHBIN TO1). AKaJeMHUYSCKUI Yac JUIs JIeTel TOMIKOIBHOro Bo3pacta — 30 MUHYT, JUIs aeTeil
HIKOJIBHOTO Bo3pacTa — 45 MUHYT, HEpepbIB MEXAY 3aHATUAMU 110 10 MUHYT.

1.10. OcoGeHHOCTH OPraHU3al UM 00Pa30BaTEJbHOI e TeJbHOCTH

OObpazoBatenbHas 1eATeNbHOCTh OpraHU30BaHa B TPAAUIIMOHHON (opMme, mpearnoaaraet
TPYNIOBBIE 3aHATHS B TedeHWe 2 JeT. Peanm3amusi mporpamMmbl TO3BOJISET yYalldMCS
MPUHUMATh AKTHUBHOE Yy4YacTHE€ B KOHKYpCax pa3IMYHOTO YPOBHSA. TYPHUPBI, COCTS3aHUSA,
KOH(EpeHIIMH B HayYHO-TeXHUYeckoil cdepe ansa aerelt («DectuBanb Hayku», «TexHo Apty,
«Po60oCub» «PoboBecun», «PoboCembs» u T.m.). yis BTOpOro roma oOydeHHUS YYaIIUMCS
NPEICTOUT TPUHUMATh YYacTHE€ B COPEBHOBAHHUAX, pPAHOHHOTO, MYHHIMIIAILHOTO U
Poccuiickoro xapakrepa.

Jns mnoBbimeHuss 3(G(eKTUBHOCTH 00pa30BaTENbHON  AESITENBHOCTH  UCIIONB3YIOT
pasnuunvle MemooOwvl. HATJSAHBIA, NPAKTUYECKUH, OOBSICHUTENbHO-MUILIIOCTPATUBHBIN,
MPOOJIEMHO-TIOMCKOBBIN, YaCTUYHO-TTOMCKOBBIA METO/T.

[IpakTrueckuii METOI BBICTYMAET KaKk OCHOBHOM MeToJ1 oOyueHus. B xozje peanmuzammu
IIPOrpPaMMBbl  MCIIONIB3YIOTCSI  CO6PEMEHHble  00pa306amenbHble MeEXHOJ02UN:  310POBbE
cOeperaroiias, TEXHOJOTUS Pa3BUBAIOUIETO OOYYEHHS, TEXHOJIOTHUS MPOEKTHOro OOydYeHHS.
Memoouueckoe obocnosanue npozpammol npeocmasneno 6 n.3.4 npozpammel.

B xo00e peanuzauyuu npozpammol npoeooumcsa mexkyuiuii KOHMpPoOJib, RPOMEHCYMOYHAS
u umozoeas ammecmayuu. B nauane peanuzayuu npozpammol npoGOOUMCA 6XOOHOIL
konmpons. Ilodpoono kommpons u ammecmayus npeocmagieHvl 6 n.3.3 NPozpamMmol,
ouenounvie mamepuansl é n.3.5.3 6 npunoxcenuax 1, 2. @opmwvr Konmpona no pazoenam,
memam npeocmasienvl 8 KaleHOapHO-memamuiueckom niane 6 n.3.5.3 (npunoscenue 3).

Y4eOHble 3aHATHUS MOTYT TMPOBOJUTHCS C  HCIOJIB30BAHHUEM JIUCTAHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTMM — peanu3alusi OTAEIbHBIX pa3/ieloB, TeM y4eOHOro IjaHa ¢
NpUMEHEHHEM  WH(GOPMAIlMOHHO-KOMMYHUKAIIMOHHBIX ~ CETe  MPU  OMOCPEJOBAHHOM
B3aMMOJECHCTBUM C Yy4yamuMmucs. JlaHHbIE TEXHOJOTHMM NPHUMEHSAIOTCS B ciydae OOJe3HU
yyamierocss WM JUIs YYalluXcs TMPU KOHCYJbTUPOBAHWUU IO OTACIBHBIM BOIpPOCaM B
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COOTBETCTBUHM C COJEpPKaHUEM MPOTpaMMBbl, a TakXe NpPU HEeOIaronpHsITHOM COIMAIbLHON
00CTaHOBKOM B Topoze, CTpaHe IO PACHOPSIKEHUIO BBIIIECTOALIMX OPraHOB YIpPaBICHUS
oOpa3zoBaHus. JucmanyuoHHble MexXHON02UU npeocmasiensl 6 n.3.4 npozpammol.

2. Komiiekce 0CHOBHBIX XapaKTepUCTHK 00pa3oBaHusl
2.1. O0bemM nporpaMmbl
Copepxanne mporpaMmsl — 288 4acoB, U3 HUX:
- 1-p1if ro 00yueHust — 144 vaca,
- 2-0ii rog 00yuenus — 144 gaca

2.2 Coaep:kaHue MporpamMmbl
1 rox o0yueHnust

Ne KosmuecTBo yacoB
Conep:xaHue TeMbl

n/n Teopus | Ilpakruka | Beero

1 BBeaenune 1 1 2

Teopusi: 3HakoMCTBO ¢ poboTOTeXHUKOW. UTO Takoe podoToTexHUKa? 3aKOHBI POOOTOTEXHUKH. 3HAKOMCTBO
¢ mabopom LEGO Mindstorms EV3.

3aKOHBI pOOOTOTEXHUKHU:

1.Po0OT He MOKET MPUYMHUTH BPEJ YEIOBEKY WJIM CBOUM O€31eHCTBHEM JOIMYCTHTh, YTOOBI YEIOBEKY ObLI
[IPUYUHEH BPELI.

2.Po00T nomkeH MOBHMHOBATHCS BCEM IPHUKa3aM, KOTOpble AT 4YeloBEK, KpOME TeX CllyyaeB, KOrja 3TH
npuKassl mpotuBopedat [leppomy 3akoHy.

3.Po0oT nomxkeH 3a00TUTHCS O CBOEH 0€30IaCHOCTH B TOI Mepe, B KOTOpOH 3T0 He mpoTuBopeuut IlepBomy
wi Bropomy 3akoHam.

IIpakTnka: C6opka nepBoro pobota. IlporpaMmupoBanue Ha 0J0Ke yIpaBIeHHsI

Pa3gea 1. bazoBass MexaHuka. 7 7 14

2 | Tema 1.1. 3y6uaras nepenaua. 1 1 2

Teopusi: Uto Takoe 3yOuatas nepenava. [Ipumenenue. Ckopocth BpamieHus. [loHM>KEHHAs U MOBBIIIICHHAS
nepeaayva.
IIpakTuka: COopka poboTa Ha 0J1HOM U3 3TOM nepenayn. [IporpammupoBanue Ha OJI0Ke ypaBICHUS

3 | Tema 1.2. Konnueckast mepe/ava. |1 |1 |2

Teopus: Uto Takoe KopoHHas (KOHWYecKas) nepenaya. [lpumenenue.
IIpakTuka: COopka 00Ta ¢ KOHUYECKUM NPUBOIOM

4 | Tema 1.3. UepBsiunas nepenaua. |1 |1 |2

Teopusi: Uto Takoe uepssk? Kak padotaet nepenaya? Konumuectso o6opotoB. [Ipumenenue.
IIpakTnka: COopka ycTpoiicTBa Ha KOHHYECKOM nepeaaye

5 | Tema 1.4. PoruaskHbIi MeXaHH3M. |1 |1 |2

Teopusi: Uto Takoe pbryar? I'1e MOXKHO BCTPETUTH PblYar B IOBCEAHEBHOM Ku3HHU. [Tneyo.
IIpakTuka: COopKa pplya)XHOTO OTbEMHHKA.

6 | Tema 1.5. KpHBOUIMITHO-INATYHHEIH MEXaHH3M. |1 |1 |2

Teopus: I'1e MOXKHO BCTPETUTHh KpUBOIIMITHO-IIATyHHBIH Mexauu3M? laryn. KpuBomun. [punimn paboTst
YCTpOMCTBA
IIpakTnka: CO0pKa NPOCTHIX MEXAaHU3MOB Ha OCHOBE KPHUBOIIMITHO-IIATYHHOTO MEXaHU3Ma

7 | Tema 1.6. Kynaunas nepenava. |1 |1 |2

Teopus: [Ipumenenue kynaunoit nepenauu. Kynauok. [Ipunuun paboTsl.
IIpakTuka: Coopka mexannzmoB. [1lararouuit po6oT.

8 | Tema 1.7. Pemennas nepenava. |1 |1 |2

Teopusi: [TonmkeHHas ¥ noBbIIeHHAsA nepeaayda. [I[pumenenne. AHanor HEMHON Nepe1ayn.
IIpakTnka: Coopka poboTa Ha peMEeHHO! nepeaaye.

Pasnen 2. Cencopbl 5 5 10

9 | Tema. 2.1. JlaTumk Kacauwus. 1 1 2




Teopusi: [Ipumenenue gaTunka Kacanus. Y cTpocTBo natduka. [IpuHium paboTsl.
IIpakTuka: Coopka nmapkrponuka. [IporpammupoBanue Ha OJ0Ke.

10 | Tema. 2.2. YpTpa3ByKoBOii JaTUHK. |1 1 |2

Teopusi: YiprpazByk. YcrpoiicTBo garuuka. [Ipunnumn pabotel. AHanmor aaruuka. [Ipumenenue.
IIpakTuka: Po6ot ¢ natunkom. «KocHuchk MeHs». [IporpaMmmupoBanue Ha OJI0Ke.

11 | Tema. 2.3. JlaTumK era. |1 |1 |2

Teopus: Uto Takoe natuuk kacanus. [{Ber. Onpenenenue 1iBeta npyu NOMOIIM T1aTYUKa
IlpakTuka: /[BryKeHHE 110 YEpHOU JIMHUU

12 | Tema. 2.4. TUPOCKONMYECKHMIi JATUHK. |1 1 |2

Teopusi: 'upockon. Pa6ora poGoTa nmoj pa3HbIMU HakJIoHaMu. [IpumeneHue.
IIpakTuka: Coopka cBoero podora. [IporpammupoBanue Ha GJIOKe.

13 | Tema. 2.5. JlaTunk 3ByKa. |1 1 |2

Teopusi: Uto Takoe 3ByK. Jlenubensl. MukpodoH. 3amuck rojoca.
IIpakTuka: Yopasienue poOOTOM MO METYKY

Pasnen 3. [IporpammupoBanne na IK. 11 9 20

14 ‘ Tewma 3.1. IlepBoe 3HAKOMCTBO C IPOIPAMMOM. 2 2 4

Teopusi: Ycranoska nporpammbl LEGO Mindstorms Education EV3. 3nakomcTBO ¢ mporpammoii. Bxianka
neiicteue. M3ydenuwe Kaxkaoro OJIOka MO OTAEIBHOCTU: CpeIHUl MoTop, Oonbmioil MoTop. OOGOpOTHI
JIBUTATEIIS, CKOPOCTbH. 3aITyCK IBYX MOTOPOB IO OTJEIbHOCTH.

IIpakTuka: Coopka poboTa U MpOrpaMMUpPOBaHUE ABUKEHUA. YIPABJIECHUE CPETHUM MOTOPOM; OOJNBIION
MOTOp (pyJIeBOe yIpaBJieHHe, He3aBiucuMoe yrpasienue), IloBopot pobora Ha mecre. [letus.

15 | Tema 3.2. Bkiajika ynpaBiieHHE ONEpaTopaMu |4 |2 |6

Teopusi: Biiok % 1aTh; UKIT; IEPEKIIIOYATEb. SHAKOMCTBO € KaX/bIM OJIOKOM 10 OT/eIbHOCTH. Y cioBue if.
IIpakTuka: C 1aTyuKoOM KacaHus 3allyCTUTh poOOTa U 3alporpaMMHUpOBATh JABMXKEHUE ITPU MOMOILHU LIUKIIA U
NIEPEKIII0YATENS.

16 | Tema 3.3. Bkiajika IaTYHKQ. |2 |2 |4

Teopusi: 3HAKOMCTB € KaXXAbIM OJIOKOM OTAETBHO U3 BKJIAJIKH JATUUKH.
Ipakruka: Mcnonap3ys KaxIbli JaTYMK TO3HAKOMUTHCS CO BCEMH OJIOKAaMU U3 BKIIAJKU JATYHKU

17 | Tema 3.4. Oneparuu ¢ JaHHBIMH. |2 |2 |4

Teopus: Jlornueckue onepanuu, MaTeMaTlKa, CPaBHEHHE, CITy4ailHOE YUCIIO0, OKPYIJICHUE, IEPEMEHHas!.
IIpakTuka: [IporpammupoBanue Ha 1K ncronp3yst MaTeMaTu4ecKyro Urpy

18 | Tema 3.5. JlonoTHUTETBbHEIE 6I10KH |1 |1 |2

Teopusi: [103HaKOMUTBCS € OCTABILIMMUCS OJIOKAMHU.
IIpakTnka: CB0o60AHOE TPOrpaMMHPOBAHUE

Paznen 4. PoOOTBI-)KHBOTHBIE, TPAHCIIOPTHOE CPEACTBO 64 64
19 | Tema 4.1. ABTOMaTHUECKHE BOPOTA - 2 2
IIpakTuka: COopka: ABToMatndeckue Bopora. IIporpammupoBanue Ha [1K

20 | Tema 4.2. PyneBoe ynpasienue. | - |2 |2
IIpakTuka: Pynesoe ynpasnenue. [IporpammupoBanue Ha [1K.

21 | Tema 4.3. Kneunu | - |2 |2
IIpakTuka: Knemnu. I[Iporpammuposanue Ha [1K.

22 | Tema 4.4. ExpressBot | - |2 |2
IIpakTuka: ExpressBot. IlporpammupoBanue Ha [1K.

23 | Tema 4.5. Illaroxon | - |2 |2
IIpakTuka: [llaroxoxn. Ilporpammuposanue Ha [1K.

24 | Tema 4.6. Bull Rover | - |2 |2
IIpakTuka: Bull Rover. IlporpammupoBanue na I1K.

25 | Tema 4.7. Yepenaxa | - |2 |2
IpakTuka:Yepenaxa. [IporpammupoBanue Ha [1K.

26 | Tema 4.8. Myxa | - |2 |2

IpakTuka:Myxa. [IporpammupoBanue Ha [1K.




27 | Tema 4.9. Tonoumslit aBTOMOGHIIE | - |2 |2
IIpakTuka:l'onounslit aBToMo6mb. [Iporpammuposanue Ha [1K.

28 | Tema 4.10. Camocsan | - |2 |2
IIpakTuka: Camocsain. [IporpammupoBanue Ha [1K.

29 | Tema 4.11. Moiimuxk mnosna | - |2 |2
IIpakTuka: Monnuk nona. Ilporpammuposanue Ha 11K.

30 | Tema 4.12. [py30Boii kpan | - |2 |2
IpaxkTuka:I'py3oBoii kpas. [IporpammupoBanue Ha [1K.

31 | Tema4.13. Fopmina | - |2 |2
Ipaxkruka: I'opwuia. [IporpammupoBanne Ha [1K.

32 | Tema 4.14. Motoumks | - |2 |2
IpaxkTuka: Morouuki. [Iporpammuposanue Ha [1K.

33 | Tema4.15. Yacsl | - |2 |2
IIpakTuka: Yacsl. IIporpammupoBanue Ha [1K.

34 | Tema 4.16. TumHacT | - |2 |2
IIpakTuka: ['mmuacrt. IIporpammuposanue Ha [1K.

35 | Tewma 4.17. ['paonocTpouTens | - |2 |2
IIpakTuka: 'padonocrpoutens. [Iporpammuposanue Ha 1K.

36 | Tema 4.18. BeHepuHa MyX0JI0BKa | - |2 |2
IIpakTuka: Benepuna myxonoBka. [IporpammupoBanue Ha [1K.

37 | Tema 4.19. Bynbosep | - £ |2
IlpakTuka: bynsnosep. [IporpammupoBanue Ha [1K.

38 | Tema 4.20. Asporuian | - |2 |2
IpaxkTuka: Asporiad. [IporpammupoBanue Ha [1K.

39 | Tema 4.21. Topro.siii aBTOMar | - £ |2
IIpakTuka: Toproseiii aBTomar. [IporpammupoBanue Ha [1K.

40 | Tema 4.22. BerporenepaTop - |2 |2
IIpakTuka: Berporeneparop. [IporpammupoBanne Ha [1K.

41 | Tema 4.23. Kouseiiep - |2 |2
IIpakTuka: Konseiiep. [IporpammupoBanue Ha I1K.

42 | Tema 4.24. Y murbuux - |2 |2
IIpakTuka:y munsmuk. [Tporpammuposanne Ha T1K.

43 | Tema 4.25. Tupo6oii | - £ |2
IIpakTuka: ['mpo6oii. [Iporpammuposanue Ha I1K.

44 | Tema 4.26. PoGOT yepTeKHHUK. | - £ |2
IIpakTuka: Po6ot yeptexxnuk. IlporpammupoBanue Ha [1K.

45 | Tema 4.27. [loxbemHblii KpaH. | - |2 |2
IIpakTuka: [lonsemuslii kpaH. [Iporpammuposanue Ha I1K.

46 ‘ Tema 4.28. Beproser ’ - ‘ 2 ‘ 2
IIpakTuka: Beproner. [IporpammupoBanne Ha I1K.

47 | Tema 4.29. Cobaka | - |2 |2
IIpakTuka: Cobaka. [Iporpammuponanue Ha [1K.

48 | Tema 4.30. ConHeuHas 31EKTPOCTAHIIHSL. | - |2 |2
IpaxkTuka: Conneuynas snexkrpocranius. [IporpammupoBanne Ha [1K.

49 | Tema 4.31. ®otocemaparop | - |2 |2
IIpakTuka: @orocenaparop. Ilporpammuposanue Ha [1K.

50 | Tema 4.32. PoGopyka | - |2 |2
IIpakTuka: Po6opyka. [IporpammupoBanue Ha [1K.

Pa3nen 5. Buabl copeBHOBaHMId 9 21 30
51 | Tema5.1. Tonku 1 3 4




Teopus: 3HakoMcTBO ¢ roHkaMu. [IpaBuna. Yuactusa. CopeBHOBaHUE. Bubl Tpacchl.
IIpakTuka: Coznanue Tpaccel. Co3ganre roHOYHOTO cBoero podota. [IporpammupoBanue Ha [1K.

52 | Tema 5.2. Kerenppumr. 1 E |4

Teopusi: boynunar — uto 310? Kernu. Kak nmporpammupoBaTth poboTa JIJisi TAKOTO COPEBHOBAHUS.
Matemaruyeckue QyHKIIIH.
IIpakTuka: [IpopucoBka Tpaccel. 3aroroBka kerenb. Coopka pobota. [Iporpammuposanne Ha [1K

53 | Tema 5.3. JIBiokeHHe 110 YEpHO# TMHUH |2 |4 |6

Teopusi: [[BukeHre 10 TUHUU — IPUHIUI PaOoTHL. [laTunk ocBemenHocTH. [IporpaMmmupoBanme 6e3 ycIoBUil.
[TporpamMmmMupoBaHue ¢ UCIOIb30BAHMEM MaTeMaTHYEeCKUX (DYHKIUH
IIpakTuka:lloaroroska Tpaccel. Coopka podora. [Iporpammuposanue Ha [1K.

54 | Tema 5.4. JlaGupunT |2 |4 |6

Teopusi:Uto Takoe abupunt? Kak BeriiTy u3 mabupunra? [loaroToBka mporpamMmmsi.
IpakTuka:Yeprex nabupunta. [loaroroska cren nmns nadupunra. Coopka podota. [IporpammupoBaHue Ha
[1K

55 | Tema 5.5. Cymo. Butsa po60TOB. |1 E |4

Teopusi: Buasl ennHo00pcTB. 3HAKOMCTBO C CYMO.
IIpakTuka: Coopka pobora. [IporpammupoBanne Ha [TK

56 | Tema 5.6. JlectHuua |2 |4 |6

Teopus: JlecTHuua, Kak poOOT MOKET B30UpaThCs 110 HEHU?
IIpakTnka: Co3nanue ectHUlbl. COopKa ryceHnuHoro podora. [Iporpammupoanue Ha [1K

Pa3nes 6. UTorosblie 3aHsITUS 2 2 4
57 HroroBoe 3anstue. Mtoropas arrectaius: KOHTPOJbHBIN TECT. 1 1 2
58 IToBTOpEHME N3YyYEHHOIO MaTepraia. DKCKypcus B My3el Ha 1 1 2
nosurod THO.
Hroro: | 35 109 144
2 roa od0yyeHust
IIpumeuanue. Pa3zniens! U TeMbl 2-T0O Toa 00YUYEHHSI COBIAAAIOT C 1-bIM TOA0OM
00y4YeHHMsI, HO UX COJCPKAHUE YCI0KHEHO
Ne KoanyecTBo yacoB
Conep:xaHue TeMbl
n/n Teopus | IlpakTuka | Beero
1 BBenenue 1 1 2
Teopusi: IloBTOpeHue npoiineHHOro Mareprana. bazossle Mexanusmsl. [IporpammupoBanue.
IIpakTnka: C6opka npoctoro pob6oTa, IpOrpaMMHUpPOBaHUE
Pasnea 1. [IporpammupoBanne 12 12 24
2 ‘ Tema 1.1. Bknanka neificTBust 2 2 4

Teopusi: 3ydyenue kax0oro 06J0ka Mo OTAEIBHOCTU: CPEAHUNA MOTOP, O0bIIoi MoTOp. OOOPOTHI IBUTATE,
CKOPOCTb. 3aIycK IBYX MOTOPOB I10 OTAEJIBHOCTH.

IIpakruka: COopka poboTa U MPOrpaMMHPOBAHUE JIBYDKCHHS. YTIPABJICHHE CPETHUM MOTOPOM; OOBIION
MOTOp (pyJeBoe ynpasJieHHe, He3aBucuMoe yrpasienue), [loBopot pobora Ha mecre. [letns

3 ‘ Tewma 1.2. Briranka yrpaBiieHue oneparopamu ’ 2 ‘ 2 ’ 4

Teopusi: briok *®1aTh; UKIT; TEPEKITIOYATETh. 3HAKOMCTBO C KQXIBIM OJIOKOM I10 OTIeNbHOCTH. Y ciioBue |f.
IIpakTuka: C 1aTYUKOM KacaHUs 3allyCTUTh poOOTa U 3alporpaMMHpOBaTh ABMKEHUE MTPU TOMOIIHU LIUKIIA U
NIEPEKIII0YaTENS.

4 | Tema 1.3. Buiajika IaTauKH. [ 2 |2 | 4

Teopusi: 3HAKOMCTB € KaXKJIbIM OJIOKOM OTJIEJTFHO W3 BKJIAJIKH TaTYUKH.
IIpakTuka: Vcnonb3ys Kaxaplid JaTYNK TO3HAKOMHUTHCSI CO BCEMH OJIOKAMH U3 BKJIAJIKH JAaTYUKH

5 | Tema 1.4. Onepanuy ¢ JaHHBIMA. [ 2 |2 | 4

Teopusi: Jlornueckue onepannu, MaTeMaTUKa, CPABHEHUE, CIIy4aifHOE YUCII0, OKPYTJICHUE, IEpEMEHHAs!.
IpaxkTuka: [IporpammupoBanue Ha [1K ncnosnb3yst MaTeMaTHYECKYIO UTPY

6 | Tema 1.5. JlononHATENBHBIE GITOKH |2 |2 | 4
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Teopusi: [103HaAKOMHUTHCS C OCTABIIUMHUCS OJTOKAMH.
IIpakTuka: CB0OOIHOE MPOTPAMMHUPOBAHHE

7 | Tema 1.6. Beino/He e HHIMBUIYaTbHOTO 3aaHHs |2 |2 | 4

Teopusi: OcHOBBIBasiCh Ha IPOMIEHHOM MaTepHalle BBIIOJHUTH PsJl PA3IMUYHBIX 33Ja4 Ha 3aKperyieHUe
MaTepuana
IIpakTuka: [IporpaMmmupoBanue

Pa3nen 2. [loaroroBka Kk cOpeBHOBAHUSIM 26 52 78

8 | Tema 2.1. E3j1a 10 yepHoii 1MHMM 4 4 8
Teopusi: JlaTuuk 1BeTa, SPKOCTh OTPaKEHHOTo cBera. ll-perynmupoBanue, NBHXKEHUE MO YEPHOU JIMHHH,
HEPEKPECTOK

IIpakTuka: Coopka poboTa, IBI)KCHHE 10 YepHOU JTUHUU. [[porpaMmmupoBanme

9 | Tema 2.2. Illaroxox |4 | 4 |8

Teopus: [IpuHIMT CTPOSHHS MIArarOIKUX POOOTOB. YETHIPEXHOKKH, IIECTUHOKKA.
IIpakTnka: Coopka podora. [IporpammupoBanue

10 | Tema 2.3. Cymo |2 | 6 | 8

Teopusi: Ypasnsemoe cymo, aBToHoMHOe. CTpoeHue po6oToB. [IpaBuia urpsl
IIpakTuka: Coopka podora. [Iporpammupoanue. Urpa

11 | Tema 2.4. JIabupuut |2 |6 | 8

Teopusi: ABTOHOMHOE MpoXokJaeHHe Tpacchl. [Ipeogonenue npenstcTBuid. /ucTaHMOHHOE YIpaBlieHUE
poboTom
IIpakTuka: Coopka podora. [Iporpammuposanue. Urpa

12 | Tema 2.5. CGopuuk |2 B E

Teopusi: Coopka podota 25x25¢cm. YerpoicTBo 1t cOopa KyOUKOB.
IIpakTuka: Coopka pobora. [IporpammupoBanue.

13 | Tema 2.6. Kerenbpunr | - |4 | 4
IIpakTuka: COopka poOora. [IporpammupoBanue.
14 | Tema 2.7. JIBHKEHHE 10 TIEPEKPECTKAM |2 |2 | 4

Teopusi: [lepeceuennast MeCTHOCTb. [[BUKeHUE 110 YEPHOU U O€JI0N JIMHUU.
IIpakTuka: Coopka pobora. [IporpammupoBanue

15 | Tema 2.8. dyr6om |2 |2 |4

Teopus: [IpaBuna urpsl B pytodom.
IIpakTnka: Coopka podora. [IporpammupoBanue

16 | Tema 2.9. BosHble poGOTHI |2 | 6 | 8

Teopusi: KoHCTpyKIMs U IpUHIIMT paOOTHI BOJHBIX ycTpoicTB. [locTpoiika kopmyca.
IIpakruka: Co6opka pobdota. [Iporpammuposanue. Urpa

17 | Tema 2.10. PoGo pyka |2 B E

Teopusi: Yrpasisiemoe yCTPOHCTBO C HCIIOIb30BaHHEM JBYX OyiokoB ympamieHuss EV3. [luctanuumonnoe
yIipaBJIeHUE C TTIOMOIIBIO TeJe(oHa.
IIpakTuka: Coopka pobota. [IporpammupoBanue

18 | Tema 2.11. Blugtooth |2 |4 |6

Teopusi: CoennHenue nByx 0J0K0B ¢ riomoribto Bluetooth.
IIpakruka: [IporpaMmmupoBanue

19 | Tema 2.12. TToBTOpeHue |2 |2 |4

Teopusi: [ToBTOpEeHNE N3yYEHHOTO MaTEpHAIIA.
IIpakTuka: BelllonHEHHE OJUMITHAIHBIX 3a1a4

Pa3nen 3. [IporpammupoBanue EV3 na RobotC 16 16 32

20 ‘ Tewma 3.1. 3HaKOMCTBO CO Cpeoi 2 2 4

Teopusi: 3HakOMCTBO co cpenoii mporpammupoBanus RobotC. OcHoBbl porpammupoBanus. [IpaBuia.
IIpakruka: IlepBas nporpamma: /[Br>keHue Brepen

21 | Tema 3.2. ManeBpupoBanue |2 |6 | 8

Teopus: M3yuenne komanasl Motor []. CuHXpoHU3aLMs MOTOPOB

11




IpaxkTuka: IIporpammupoBanue

22 | Tema 3.3. PID-perynupoBanue | 4 | 4

Teopus: PID-aaropurm. [IporpaMMupoBanue qaTaukoB s3sikom RobotC
IIpakTuka: [IporpaMmmupoBanue

23 | Tema 3.4. OpHeHTHPOBAHHME 110 JATUUKAM |4 |4

Teopusi: [loaxiroueHue 1aTYuKOB OTpakeHHOTro cBeTa. JlaTumnk cBera. Y3/ naTumk
IpaxkTuka: [IporpammupoBanue

24 | Tema 3.5. Pemenue 3aau 4 -

Teopusi: YcTHOE BBINOJIHEHHE 33144 ISl 3aKPEIUICHUS] IPOMAEHHOIO MaTepuaia 1o pasaeny

Pasznea 4. UTorosnlie 3aHATHA 4 4

(e}

25 Wtorosoe 3anarue. Mtoropas arrecranys: KOHTPOJIbHBIN TECT. 2 2

I

26 [ToBTOpEHME M3YUEHHOTO MaTepraia. DKCKypcHs B My3€il Ha 2 2
nosmrod ThO.

o

Hroro: | 59 85

144

2.3. [Inanupyemble pe3yJibTaThl
1200 obyuenusn

3Hanus:
— MOHATHUI U TEPMUHOB B 00JIACTH POOOTOTEXHUKH;
- MOJITUPOBAHMSI MEXaHU3MOB Pa3IMYHON CIIOKHOCTH;
— [paBWJI TEXHUKHU 0€30I1aCHOCTHU Ha 3aHATHAX U npu padote c 1K
— MEXaHUKU 1 0a30BbIX TEXHOJOTHH, IPUMEHIEMbIX IIPU CO3JaHUU POOOTOB;
— yCTpOMCTBa JaTYUKOB MPUHIUIBI PAOOTHI YCTPONCTB;

YMeHus M HABBIKH:
— pelaTh KUOEpHETUYECKUE U JIOTUYECKHE 3a/1a4H;
— cO37]aBaTh MEXaHUYECKHUE YCTPOMCTBA U HE CIIOKHBIE MOJEIIN;
— paborars Ha [1K.

2 200 0Oyuenusn

3HaHus:
— MEXaHMKH, TEXHOJOTUN MOJEIUPOBAHNS MEXaHU3MOB Pa3JINYHON CII0KHOCTH;
— MOHATHUI U TEPMUHOB B 00JaCTU POOOTOTEXHUKH;
— nporpammupoBanus B nporpamme LEGO Mindstorms Education EV3.

YMeHusi M HABbIKH
— MOJIeNpoBaTh 1 padotath ¢ Habopom LEGO Mindstorms EV3;
— paborts! Ha [1K;
- MyOJIMYHO MPEACTABIATh PE3YNIbTaThl CBOEH €ATEIIbHOCUTH

3. Komiiekce oprann3anmoHHO-NeIarorni4eckKux ycJaoBui
3.1. YueOHblii miian
/lna nepeozo 200a odyuenusn

Ne KoaunuecTBo yacoB
n/n

HasBanmue pa3nesa, rem
P ’ Teopusi | IlpakTuka | Bcero

®opma
NPOMEKYTOYHOH
arrecTaumMu

1. BBeaenue

Pa3gen 1. BazoBas MexaHuKa.

Tewma 1.1. 3yOuaras nepenaya.

Tewma 1.2. Konnueckas nepegaua.

Tewma 1.3. YepBsauHnas nepenava.

Tema 1.4. Peryakablii MEXaHU3M.

G R
G R

o0 Wi
NN N NN

Tema 1.5. KpuBOmNIHO-1IATYHHBIN

12




MEXaHU3M.

~

Tema 1.6. Kynaunas nepenaua.

©

Tema 1.7. Pemennas nepenaya.

Pasnen 2. Cencopbl

o

Tewma. 2.1. JlaTunk KacaHus.

Tema. 2.2. YpTpa3ByKOBOW JaTUUK.

Tema. 2.3. JlaTuuk 1Bera.

Tema. 2.4. 'upocKONMYECKHUI JaTUHK.

WMk ol©

Tewma. 2.5. JlaTuuk 3ByKa.

Pasznea 3. [IporpammupoBanue na IK.

o

Tema 3.1. IlepBoe 3HaKOMCTBO € TPOrpPaMMON.

Tema 3.2. Bkiaaka ynpaBlieHUE oniepaToOpaMmu

Tema 3.3. Bkimaaka naTyuku

Tewma 3.4. Onepaiuu ¢ JaHHBIMU

X N0~

Tema 3.5. JlonoaHUTEIbHBIE OJIOKH

RN N R IR R R R R gk,

RN N OR R R R Rg k|-

NI IOIRININNNINDINIEININ

Tema 4. Po00TBI-’)KMBOTHbIE TPAHCIIOPTHOE
Cpe/ICTBO

(o]

4

(@]
SN

Tema 4.1. ABTOMaTH4YeCKHE BOPOTA

Tewma 4.2. PyneBoe ynpasieHue.

Tema 4.3. Kiremtan

Tema 4.4. ExpressBot

Tema 4.5. Illaroxoxn

Tema 4.6. Bull Rover

Tema 4.7. Yepenaxa

Tema 4.8. Myxa

Tema 4.9. 'OoHOYHBII aBTOMOOWIIE

Tema 4.10. Camocsan

Tema 4.11. Mo#muk mosa

Tema 4.12. I'py30Boii kpaH

Tema 4.13. Topunna

Tema 4.14. MoToLuKI

Tema 4.15. Yacel

Tema 4.16. 'umuact

Tema 4.17. I'paonocTpoutens

Tewma 4.18. Benepuna myxonoBka

Tewma 4.19. bBynbnozep

PN |OPH W INFO|©|00N o0 W INFOI©

Tewma 4.20. Asporutan

Tema 4.21. Toprosslii aBTOMAar

Tema 4.22. BerporenepaTtop

Tewma 4.23. Konseliep

Tema 4.24. Y nunpmuk

Tewma 4.25. 'mpoGoit

Tema 4.26. Po60T uepTeXxHUK

Tema 4.27. IlonbemMHBIN KpaH

Tema 4.28. Beproser

Tema 4.29. Cobaxka

Tewma 4.30. CostHeUHas YE€KTPOCTAHIMS

Tema 4.31. doTtocenaparop

Tewma 4.32. PoGopyka

Pa3zpnen S. Buabl copeBHOBaHHMH

NINININININININININININININININDINININDINININDINININDINININDININININN

QWINININININININININDINININININININDININININININININININININININININ
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Tema 5.1. 'oukn

Tewma 5.2. KerenbpuHr.

Tema 5.3. JIBuKeHME IO YEPHOU JIMHUU

Tema 5.4. Jlabupust

SHESIE I

Tema 5.5. Cymo. butsa po60TOB.

RN

WA _lwWw

A0S

IIpakTnyeckas
padora

Tema 5.6. JIecTauna

N

o

(o]

Pa3zgen 6. UTorosrnie 3aHATHA

N

N

Tema 6.1. Utorosoe 3anarue. Utorosas
aTTeCTallMs: KOHTPOJIbHBIN TECT.

N

MoHUTOPHHT

Tema 6.2. IloBTOpEHNE H3YyYEHHOTO
Marepuaa. JKCKypcHs B My3eH Ha ITOJIMTOH
ThO.

Hroro:

35

109

144

Jlna emopozo 200a 00yuenusn

n/n

Ha3zBanue pa3jgena, Tem

KoaunuecTBo yacoB

®opma

Teopus

IIpakTnka

HTOrOBOM
aTTecTauuu

BBenenue

1

Pasznea 1. [IporpammupoBanue

N

12

Tema 1.1. Bximagka nercTBus

2

Tewma 1.2. Bkiagka ynpasieHue onepaTopaMu

Tema 1.3. Bximagka qaTdmku.

Tema 1.4. Onepanuu ¢ JTaHHBIMHU.

Tewma 1.5. JlomosHUTENBbHBIE OJIOKH

N|o|g~ W

Tewma 1.6. BeimosiHeHHE HHAUBUAYATLHOTO
3aJJaHUs

NININININDNFP|F-

NINNININ

Pa3nes 2. [loAroroBKa K COpeBHOBAHUAM

(o]

N

oo

Tema 2.1. E3ga o yepHoi TMHUH

Tema 2.2. lllaroxox

Tewma 2.3. Cymo

Tewma 2.4. Jlabupust

Tewma 2.5. COopiuk

NINNBABIN

Tema 2.6. Kerenbpunr

Tema 2.7. JIBI>KeHHE 1O NTEpEKpecTKam

Tewma 2.8. dyr60n

Tema 2.9. Boansle po6oThI

Tema 2.10. Po6o pyka

Tema 2.11. Bluetooth

OO N |0~ WM PO o

Tema 2.12. TToBTopenue

AOO|O|O|~[~||00|00|00(00 (00|

Paznen 3. IIporpammupoBanue EV3 Ha
RobotC

RPININININININ !

RPINBROOOININAOOO|O|~ O]

(o]

w
N

Tema 3.1. 3HaKOMCTBO CO Cpeoi

Tema 3.2. ManeBpupoBaHue

Tewma 3.3. PID-perynupoBanue

Tewma 3.4. OprieHTHPOBAaHNE MO JATYUKAM

AlBhODN

PWNERo

Tema 3.5. Pemenune 3amau

S EIEILSILS

(0000 |0| >~

IIpakTnyeckas
padora

Pa3znen 4. UTorosnie 3aHATHSA

SN
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Hrorosoe 3ansarue. UTorosas arrecraius: 2 2 4
N MoHUTOPHHT
KOHTPOJIbHBIN TECT.
[ToBTOpEHME M3YYEHHOT'O MaTepHraa. 2 2 4
OKkckypceus B My3eil Ha nosuron ThO.
Hroro: | 59 85 144

Hauano yuebénozo 200a c 10.09.2021, okonuanue — ne nozonee 31.05.2022. Hauano u
OKOHuanue yueoH020 200a KOHKPEeMu3upyemcs pacnucanuem yueonvix sanamuii. Kanuxynot
omcymcmeyiom. B nemnuii nepuoo peanuszyemca KpamrkocpouHas npozpamma.

3.2. Kanennapuslii ydeOHblii rpadpuk

IlepBbiii rog 06yuyenusi, rpynnbt Nel, 2,3,4,5, 8
Mec 2 2 2 2
= = © ] S (=" < o <
= > g % = 2 = =
&) =) = S
Bcero 12 18 16 18 12 16 18 18 16
4acoB
. =
> =
£ 3 MOHHMTOPHHT,
z =5 npakTHyecKas paéora
2 g £
= =
O0bem Bcero koamn4yecTsBo 4acoB Ha oaHy rpynny 144 gaca, Ha 6 rpynn 864 yaca
Bropoii rox o0yuyenusi, rpynnsi Ne 6, 7
Mecsu 2 2 2 2
& |& |& |& |8 |3 = |2 =
: |E |E |z |E |8 |£ |B 2
S |8 |E |& |5 |& <
Bcero 12 16 | 16 20 12 16 20 16 16
4acoB
. =
> B
é = § IMpakTHyeckas
22 g pa6ora, MOHUTOPUHT
S = =
= &
O0bem Bcero koinuecTBO 4acoB Ha oAHY rpynny — 144 yaca, a Ha 2 rpynnsi 288
4acoB

3.3. Arrecranus yyaumuxcsi. OneHoyHble MaTepPUAJIbI.
Buabl KOHTPOJISI M aTTeCTALUS:

- BXOJJHOM KOHTpPOJIb — B Hayaje yueOHOro roja
- TEKYIIMA KOHTPOJIb — TEMATUYECKUI KOHTPOJIb (TI0 TEMaM, pa3zeiiaM);
- IPOMEKYTOYHAs arTecTanus — rnocie 1-ro roga o0yyeHus B KOHIIE y4eOHOro roja;
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- ITOTOBAas aTTECTalUs — [10CJIE 3aBEPIICHUS U3YUEHMSI COAECPKAHMSI BCEH TPOrpaMMBbl B KOHIIE
y4eOHOro roja.
®opMBbI KOHTPOJIS, aTTecTAlMU yyammxcsi. OueHoYHbIe MaTepHabl

BxoaHoii KOHTPOJIB: cobece0BaHUE C AETbMU, HAOJIOJJCHHUE 3 IETbMH BO BpeMs
BBOJIHBIX 3aHSITHH.

Ha6monenne: Ilpouecc HaOmoAeHUS IEAAroroM OCYIIECTBISET B XOA€ Y4eOHOro
3aHATHS 32 JESATENbHOCTBIO YYalllUXCsl C LENbI0 BBISBJICHUS IEPBOHAYAJIbHBIX HABBIKOB IS
OIpe/ieNIeHUs] MHAMBUYalbHOIO 00pa30BaTEJbHOTO MaplIpyTa KaXKAOIro Yydallerocs 3aHsITHH
POOOTOTEXHUKOIA.

Texkymmii KOHTPOJIb. Ka4eCTBO OCBOCHHS YYAIllUMHUCS IPOTPaMMbl OCYILECTBIISETCS C
IIOMOUIbIO TPOBEPOYHBIX 3a/JaHUN B BUAE TECTUPOBAHUS (MEKCMbl OYEHOYHBIX MAmMepuanos
npunazaiomces 6 n. 3.5.3 (npunoosicenue 1).

Ha6monenne: Ilpouecc HaOMIOACHUS MEAAroroM OCYIIECTBISIET B XOA€ Y4eOHOro
3aHATHS 32 JEATENbHOCTBIO YYALMXCS MPU BBHIIOJIHEHUH UMM NPAKTHUYECKOW paboThl C LEINBIO
BBISIBJICHUSI YCIIEXOB M OLIMOOK B JESTEILHOCTH YYalIMXCsl, OKa3aHUs aJpeCHON OMOIIH.

IIpoMeskyTouHasi aTTecTanMs. 10 BbIOOPY MPOBEPOYHBIE 33JaHUS B  BHJE
TECTUPOBaHUs/ TIpaKTH4YecKas paboTa (3aliMTa TBOPYECKOTO IIPOCKTA). B kauectBe
IIPOMEXYTOUHOM aTTeCTallMM MOTYT 3aCUMTBHIBAaTbCS PE3YJbTAaThl Y4acTHUs ydalluxcs B
Pa3IUYHbIX COPEBHOBAHUSX.

Hroroass arrecramus. OueHka ypoBHA CGHOPMHPOBAHHOCTU  IUIAHUPYEMBIX
PE3yIaBTATOB, YYAIIMXCS MMPOBOAMUTCS B KOHIIE y4eOHOTO rofa B (hopMe MpakTH4ecKkoil paboTHl,
MoHuTopuHra 1.3.5.3. (npunoocenue 2). Jlns nereid, oOydaroLMXcs 10 HHIMBHIYaTbHOMY
y4eOHOMY IUIaHy, 3aCUMTBHIBAIOTCS PE3YNbTaThl y4acTUs B KOHKypcaX, KOH(QEpPEHIHAX H
BBICTaBKaX Pa3jIM4HOIO YPOBHS.

[Ipu oneHMBaHUM pe3yNIbTaTOB YUEOHOH 1€ATENbHOCTH HEOOXOAUMO YUUTHIBATH:
- BO3PACTHBIE OCOOCHHOCTH y4allluXcs;
- IPaBWIBHOCTb W OCO3HAHHOCTh M3JIOKEHHSI MaTepuaia, MOJHOTY PAacCKpbITUS MOHATUH H
3aKOHOMEPHOCTEN
- CaMOCTOSITEIbHOCTh OTBETA;
- JIOTUYHOCTB, I0KA3aTeIbHOCTh B U3JI0KEHUU MaTepHala;

®opma Ppukcanuu pe3yIbTATOB NMPOMEKYTOYHON M MTOrOBON ATTECTALMM: JHCTHI
JUarHOCTUKHU

B cayuyae wucnosnb30BaHUSI JAMCTAHUMOHHBIX 00pa3oBaTe/JbHBIX TEXHOJIOTMH
NpeayCMaTPUBAIOTCH CJeAYIoIMe BHAbBI MOHHUTOPMHIA YCBOCHHBIX 3HAHWH, YMEHHMH H
HABBIKOB: TECTUPOBaHUE (IO UTOraM IMPOCITYIIAHHBIX JEKIUN B KOHKPETHOM TeMe, pas3feny);
UHAMBUAYaNIbHBIA KoMmnbioTepHbI TpeHUHT (MKT), koTopslit mpeacraBiser coOol KOMILIEKC
TECTOBBIX 33/IaHUI IO TeMe/pa3zieny, a TaKXKe HeOOoIbIINe PAKTUYECKUE 3aaHHUsL.

3.4. MeToanyecKkue MaTepuaIbl

dopma opranuzau 00pa3oBaTeIbHON JesITeIbHOCTH JAeTei: TPyIIoBasi.

®opMbI M MeTO/IbI Pa0OThI

®opmMbl OpraHu3au 00pa3zoBaTeNbHOMN AEATENIbHOCTU: WHAWBUIYAIbHAS U TPYIIIOBAsL.
OcHOBHOM BUJ AESITEIBLHOCTH — paboTa B rpynnax, GpoHTanbHas paboTa: COBMECTHBIE IEHCTBUS
BCEX Y4YalUMXCs IOJ PYKOBOACTBOM IHenarora. MHauBUayaidbHas: camMOCTOsATeNbHas paborta
Ka)KJ0r0 YU€HUKA, UHAUBHUIyaJIbHbIE 3aHATHS C 01apEHHBIMU JIE€TbMHU.

Metoab! 00y4eHus:
— HarISgHBIN;
— IMPAKTUYECKUU;
— 00BSICHUTEIBHO-UILTIOCTPATUBHBIN;
— TpoOJIEMHO-TIOMCKOBBI;
— YaCTUYHO-IIOMCKOBBIA METOLI.

IIpuembl 00yuenus:
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— co3/1aHue NpoOJIeMHON CUTYyalluH,
— MOCTPOCHME AIrOPUTMa COOPKU MOJEIH,
— COCTAaBJICHUS IPOI'PaMMBI U T.J.

@®opMbl OPraHU3auMH Y4eOHbIX 3aHATHIA:
— IPaKTUKYM (COCTABIIEHUE CXEMBI, MOJIETTUPOBAHUE);
— 3aHATUA-KOHCYJIbTAllUU;
— 3aHATUSA-COPEBHOBAHUS;
— BBICTaBKa.

CoBpemeHHbBIE NeJarornyecKue TeXHOJOrum:
— 3JI0pOBbE COEperaroiue;
— TEXHOJIOTHS pa3BUBAIOLIETO O0yUYCHHS;
— TEXHOJIOTHUS IPOEKTHOTO 00yUYEeHHUS.

IMpuHuunbI:
1. IlpyHuun HaydyHOCTH. OTOT MNPHUHLUI Mperonpenenser coollieHne o0y4yaeMbIM TOJIBKO
JIOCTOBEPHBIX, MPOBEPEHHBIX IPAKTUKONW CBEJIEHUH, IpPU OTOOpPE KOTOPBIX YUUTHIBAKOTCS
HOBEHILINE JOCTH)KEHNS HAYKU U TEXHUKHU.
2. llpuammn noctymHoctd. [IpemycMaTpuBaeT COOTBETCTBHE O0BbeMa WM TIYOHHBI y4eOHOTO
MaTepHaja ypoBHIO OOILEro pa3BUTHs YYalUXCs B JJaHHBIN Nepuos, 6yaroaapst 4eMy, 3HaHUS U
HAaBBbIKM MOTYT OBITh CO3HATEJIbHO U IPOYHO YCBOEHBI.
3. Ilpunnun HarasaHocTH. OOBACHEHME TEXHHKM COOPKM POOOTOTEXHHYECKHUX CPEICTB Ha
KOHKPETHBIX M3JEIUSAX W HIPOrpaMMHBIX MpoAyKTa. J[is HarisiiHOCTH MPUMEHSIOTCS
CYILIECTBYIOIINE BUJEO MAaTEPUAIIBL, & TAK)KE MaTEPHAIIbl CBOETO U3TOTOBJICHHUS.
4. TlpyHIMIT CUCTEMATHYHOCTH W TIOCJIEOBATEILHOCTH. YYEeOHBIH Marepuan Jaercs 110
OIPECIEHHON CUCTEME U B JIOTMYECKOM MOCIEA0BATEIBHOCTH € LIEJBIO JYUIIEr0 €r0 OCBOCHUS.
Kak npaBuio 3TOT NpUHLHKI NIPEeTyCMAaTPUBACT U3yUEHHUE MpeAMeTa OT IPOCTOrO K CIOKHOMY,
OT YaCTHOI'O K 00I1eMy.
5. IlpuHuun wuHAMBHIAYyanu3auuu oOyudeHus. B mpouecce oO0yueHHs menaror HCXOOUT U3
UH/IMBUYaJIbHBIX 0COOEHHOCTEH neTeil (ypaBHOBEUIEHHBIH, HEypaBHOBEIIEHHBIH, ¢ XOpoIIei
NaMATBIO WM HE OYeHb, C YCTOMYMBHIM BHUMAHHEM WJIM pACCESHHBIA, € XOpoued wiu
3aMeJIEHHOM peaklueil, U T.1.) U ONMpaschb Ha CHIbHBIE CTOPOHBI peOeHKa, JOBOJUT €ro
MOJAFOTOBJIEHHOCTH /10 YPOBHS 001IUX TpeOOBaHUI.

IIpu oprann3zanuu 00pa3oBaTe/bHON NEATEJIBLHOCTH J10JKHO YYUTBIBATHCH:
— IIpouyHoCTh 3aKkperuieHns 3HaHuM, yMEHUI 1 HaBbIKOB. KauecTBO 00ydeHMs 3aBUCUT OT TOTO,
HACKOJIBKO IPOYHO 3aKPEIUIAIOTCS 3HAHUSA, YMEHUS U HaBbIKM ydamuxcs. He npouHslie 3HaHUS U
HaBbIKM OOBIYHO SIBJISIIOTCS NPUYMHAMHU HEYBEPEHHOCTH M omuOok. IlosTomy 3akperieHue
YMEHMM ¥ HAaBBIKOB JOJDKHO JIOCTMIaThCsl HEOJHOKPATHBIM LIE€JIE€HANPABIEHHBIM [IOBTOPEHUEM U
TpeHHpoBKOil. CBs3b Teopuu ¢ npakTukoi. OOA3bIBaET BECTH 00YUEHHE TaK, YTOOBI 00ydaemble
MOTJIM CO3HATEJIbHO IPUMEHSATH IPHOOPETEHHBIE UMM 3HaHUS Ha IPAKTUKE.
— Co3HaTesNbHOCTh M aKTUBHOCTH OOyueHUs. B mporecce oOydeHust Bce IEHCTBUS, KOTOpBIE
0TpalaThIBAaeT YYEHUK, JAOJDKHBI OBITh 000CHOBaHBL. HyXHO yuuTh, 00yuaeMbIX, KPUTHUECKU
OCMBICJINBATh, U OLICHWBATh (DAKTHI, Jenasi BBIBOJBI, pa3peuiaTb BCE COMHEHHUS C TE€M, YTOObI
IpoIecC YCBOGHUS U HapaOOTKU HEOOXOJMMBIX HaBBIKOB MPOMCXOIMIIN CO3HATEIBHO, C MOTHON
yOeXJAEHHOCThI0O B TMPAaBUIBHOCTH OOy4eHHSA. AKTHBHOCTh B OOY4YeHHHM MpeJrojaraer
CaMOCTOSITENIBHOCTb, KOTOpas [JOCTUTAaeTCsd XOpOIIEH TEOPEeTUYECKOM U IPAaKTHYECKON
MOATOTOBKOM M pabOTOM memarora.
— BocnurarensHblii  xapaktep oOydenus. Ilpomecc oOyueHHs SBISETCS BOCIUTBHIBAIOLINM,
YUYEHUK HE€ TOJbKO MPHOOpETaeT 3HAaHUS M HapaOaThIBa€T HAaBBIKM, HO U DPa3BUBAET CBOU
CHOCOOHOCTH, YMCTBEHHBIE M MOpAJIbHBIE Ka4eCTBa.
CTpyKTypa KOMOMHHPOBAHHOTO YUEOHOT0 3aHATHSA
— OpraHM30BaHHBII MOMEHT: BBEJIEHHE B II€JIb 337auy ypoKa, IOAr0TOBKa y4eOHOro MaTepuana
K IIPaKTUYECKOU ACATEIbHOCTH.
— TEOpeTHYecKas 4acTh: 00bSICHEHHE TEOPETUYECKUX BOIIPOCOB IO TEME;
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— TpaKTUYecKas 4acTh: paboTa AeTell co cxeMaMH, KOHCTPYKTOpaMH. YCTHbIe KOMMEHTapuu
negarora OCHOBHBIX NPHUHIIMIIOB MEXAHWMYECKOW Mepefayd JBWKEHUS U DIIEMEHTAPHOIO
MPOrPAaMMUPOBAHMS, YBS3bIBAs M3Y4a€MbId MaTepHall C JKU3HbIO, IPAKTUKOM, OIBITOM JIETEM,
WCIIONIb3Ysl pa3iMuHble aHanoruu. IIpu npoBeneHnn MpakTUYECKUX 3aHATHI MEeAaror CaeauT 3a
NPaBUIBHBIM UCIIOJIB30BAHUEM JIETANICH KOHCTPYKTOPA, IIOMOTaeT pa3odpaThcs B cXeMax.
— IMOJABEJCHHE HUTOTOB Y4YEOHOTOo 3aHATUS: OOCYXIEHHE C JIeThbMU HUX paboThl B pEKHUME
JIMajora, Co3JaHue CUTYalluy ycrexa.

JupakTuyeckne Martepuajibl: [lpeseHranuu, HHCTpYKUMH 10  cOOpke H
IPOTPaMMHUPOBAHUIO pOOOTOB, MOJIS IS IEMOHCTPAINH, PadOTHI poboTa

Nudopmanus 11 cBeleHUs 0 AUCTAHIMOHHBIX TEXHOJIOTUAX

JlucTaHIIMOHHBIE  00pa30BaTEeNIbHBIE TEXHOJOTMH — JTO psAl  00pa3oBaTEeNbHBIX
TEXHOJIOTHI, pealu3yeMbIX C TPUMEHEHHUEM COBPEMEHHBIX HH(DOPMALMOHHBIX U
TEJICKOMMYHUKALIMOHHBIX TEXHOJIOTMM, IIpU 3TOM B3aUMOJACUCTBUE MEXAY IEAaroroM u
yUYalIMMCsl OCYILIECTBIISIET OMOCPEAOBAHO (HAa PACCTOSTHUM).

Buabl AucTaHIIMOHHBIX 00pPa30BaTEJIbHBIX TEXHOJIOTH I

(Madopmarus B3sTa c caiiTa OupKH ABTOp24:
https://spravochnick.ru/pedagogika/obrazovatelnye tehnologii/distancionnye obrazovatelnye th
nologii/ )

B 3aBucumocTu OT 1enu o0pa30BaTEIbHOrO Ipolecca U YCIOBUH 00pa3oBaTENbHOIO
YUPEKACHUS, BBLACIAIOT CIEYIOIUE BUJIbI JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

KomnuexkcHble keiic-TrexHosoruu. /lanHasi rpymnna JUCTaHIIMOHHBIX 00pa30BaTENIbHbIX
TEXHOJIOTUIl OCHOBaHA HAa CAaMOCTOSITEJIbHOM M3yYEHHUU MYJIbTUMEIUNHBIX M NEYaTHbIX y4eOHO-
METOJMYECKMX MaTepHUasIoB, MPEACTABICHHBIX B JOpME Kelica M BKIIOYAIOIIUX B ceOs JEKLuH,
CeMMHapbl, TpeHUHIU U T.1. Kaxaplil keiic mpezacrasiser coOoil 3aBeplIeHHbIH MPOrpaMMHO-
METOAMYECKHI KOMIUIEKC, 1€ BCE MaTepUabl B3AUMOCBSI3aHbI MEXTy COO0H U 00pa3yroT
eMHOE 1IEII0E.

KoMnbloTepubie  ceTreBble  TEXHOJOTHH. Ora  rpynma  JIUCTaHIIMOHHBIX
0o0pa30BaTEeNbHBIX ~ TEXHOJOTMHM  XapakTepu3yeTcsl  HCIOJIb30BaHUE  Pa3HOOOPA3HBIX
KOMIIBIOTEPHBIX ~ OOy4YaloIUX MPOrpaMM, OJJIEKTPOHHBIX YYEOHMKOB U AJIEKTPOHHOM
METOAMYECKON JINTEpaTyphl, KOTOpPBIE y4alldecss MOTYT IMOJb30BaThcs B Ipoliecce 00ydeHus.
IIpencraBneHHble MAaTEPHUAIIBI HAXOIATCA OTKPBITOM JOCTYIE B C€TH MIHTEpHET MM JIOKAJIBHON
CETH Yy4eOHOTO 3aBEACHHUS.

JlucTaHuOHHOE 00y4YeHHe, OCYIIeCTBIsIeMOe € MOMOIIBI0 KOMIIbIOTEPHBIX
TeJIeKOMMYHHUKALM, UMeeT ciaeayrouue Gpopmbl 3aHATHI

Yar-3aHATUST — YydeOHbIE 3aHATHS, OCYIIECTBISEMblE C HCIOJIb30BaHMEM dar -
TeXHOJoruil. Yar - 3aHATHA NOPOBOASTCS CHUHXPOHHO, TO €CTh BCE YYACTHUKH HMEIOT
OJIHOBPEMEHHBIH JIOCTYI K 4ary.

®opyM-3aHATUS — JUCTAHIIMOHHBIE 3aHATUS, JEJOBBIE UIPHI, JJaOOpaTOpHbIE PabOTHI,
OPaKTUKYMbl W JIpyrue (GOopMbl YUeOHBIX 3aHSATHUH, MPOBOJUMBIX C IOMOIIBIO CPEICTB
TEJIEKOMMYHUKAIUM U JPYTrUX BO3MOXXHOCTEH cetu MHTepHer. [Ins Takux 3aHATHA MOTYT
UCIIOJIb30BaThCsl  CHEIMAIbHO pa3paboTaHHble o0Opa3oBaTelbHble (OPYMBI y4aluxcs IO
ONpeeNEHHBIM TEMaM BHYTPH OJHOTO MPOCTPAHCTBA.

OTr wyara - 3aHATHA (QOPYMBI OTJIMYAIOTCS BO3MOXHOCTHIO MHOTOJHEBHOH palboThl U
HECHMHXPOHHBIM B3aUMOJIEHCTBUEM yUaIlIUXCS U MeJarora.

BeOunap-ceccust ocymiectisieTcss Ha 0a3ze MPOrpaMMHO-TEXHUYECKOM Cpeibl, KOTopas
oOecrieunBaeT B3auMOJIEHCTBUE MoOsb3oBaTesneil. [l mpoBeneHUsl cecCuu KakJaas U3 CTOPOH
JIOJDKEH MMETh JIOCTYIl K MEePCOHAIBHOMY KOMIIBIOTEPY, BKIIOUEHHOMY B ceTb. [ yueOHbIX
BeOMHap-CecCHil XapaKTepHO JOCTHKEHUE 00pa30BaTEeIbHbBIX 3a/1a4.

W eme MHOrume pa3iuyHble BapHaHThl BEOB3aUMOECHWCTBUS MOXKHO IPEJIOKHTH,
pa3paboTaTh W MPUMEHATH IS MOJTY4YeHHs] Haubosee KauyeCTBEHHOIO pe3yjbTaTa COBMECTHOM
JESATENILHOCTH NE€JArora u y4yalerocs.
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MeTtoaudeckue nmocoous
PoGoToTrexnuka B MmIKOJe: METOAMKA, Mporpammbl, mpoekTel. B. B. Tapamara, H. H.
Campiikuna. MockBa: BMMHOM, 2017. «PoGortorexHuka» (00pa3oBaTeNbHBIA Kype MAJs
noapocTkoB) Meroaudeckoe nocodue, MbOY JIOJ JulO «Daken» ropox Tomck, Tomck —
l6c.

3.5. NHBbIe KOMIIOHEHTHI
3.5.1. YcaoBusi peaju3anum NporpamMmbl
MarepuajabHO-TeXHHYECKOE o0ecrieyeHue
Jliig peanuzanuu mporpaMMbl UMEIOTCS CIEAYIOUIUE YCIOBHUS:
— VYueOHbII KaOWHET OQOPMICH B COOTBETCTBUM C MpOQMIEM NPOBOJAMMBIX 3aHATHIA,
000py/ZIOBaHHBIM B COOTBETCTBUU C NpOoduiIeM NPOBOAUMBIX 3aHATHI, OOOpPYIOBAaHHBIA B
COOTBETCTBUU C CAHUTAPHBIMH HOPMAMH:
— PabGoune cToJbl — 6 mT;
— Crynpsa — 12 wr;
— Cremnax i XpaHeHUs HarjsiAHOro mocooust — 1 mit;
— Jlureparypa 1o npoduiro (CM. CHUCOK JIUTEPATYPHI), HATUYHE CXeM ISl COOPOK, TTOJISI.
— Hab6op LEGO Mindstorms EV3 + 3apsiaHoe ycTpoicTBO
— Hanmume koMmmbprOTEpa ¢ KOJIOHKAMH, WPOEKTOpPAa, JUIsl BOCIPOM3BEIACHHS HATJISTHOU
uH(pOpMalUU B BUJIE MPE3CHTAIUH.
HNudopmanuonHoe odecnevyeHue
1. Uutepuet-pecypebr: ([lata obparenus — 22.08.2021).
- http://school-collection.edu.ru;
- http://wikirobokomp.ru.;
- http://www.nxtprograms.com;
- https://ru.wikipedia.org/wiki/LEGO;
- http://edurobots.ru;
- http://robocuprussiaopen.ru.
2. Meroauueckas (11.3.4) u cneruanbHas (11.3.5.2) nurepatypa.

YciaoBus oﬁyqemm I[eTeifl C OrpaHH4YC€HHBIMHA BO3MOKHOCTAMMU 310POBbS
https://www.prodlenka.org/metodicheskie-razrabotki/473968-obrazovatelnaja-robototehnika-
dlja-detej-s-ov

Jns neteit ¢ orpaHUYeHHBIMU BO3MOXKHOCTSIMU (nanee — aetu ¢ OB3) 310poBbsi CUCTEMHO-
I[GﬂTGJ'IBHOCTHBIfI moaxoda 3aHUMacT HCHTpaJ'II)HOG MECTO, a B CHCTEMC COBpCMeHHI)IX
I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTUI pO6OTOTeXHI/IKa ano6peTaeT BCAYLIYIO pOJIb B KOTHUTHBHOM U
COIMUAJIBHO-ODMOIITMOHAJIBHOM paSBI/ITI/II/I z[eTeﬁ C Ol"paHI/ILIeHHBIMI/I BO3MOXHOCTAMN 3I[0p0BI>$I.
OnHoil U3 BaxkHBIX 0cOOEHHOCTEH paboThl ¢ 1eTbMu ¢ OB3 3aHATHS pOOOTOTEXHUKON CTPOUTCS
C HCIIOJB30BAHHUCM HpI/IHI_[I/IHOB CHUCTEMHOCTH, IIOCII€CAOBATCIIbHOCTH U HpeeMCTBeHHOCTI/I.
PC6éHOK JOJIZKEH HpOﬁTH IOyTb OT HOPOCTOro K CJIOXHOMY, IMMOYYaCTBOBAB CHa4dYajsla B CTaJUU
pa3paboTKu MpOeKTa, a 3aTeM, MOJYyYUTh TOTOBBIM pe3ynbTaT NMpU (QUHATBHOW COOpKE BCex
I[eTaJ'IefI MOJICIIN. BHCpBLIe U3 pyK peGeHKa BBIﬁHeT IMPOAYKT, CHOCO6HBII>1 PCAJIbHO BBIIIOJIHHUTH
SaﬂyMaHHI)Ie )ICI\/'ICTBI/ISI, peHII/ITB IIOCTABJICHHBIC 3ada4H. COSJIaB CBOH HepBI)Ie MOJCIHN, OCTHU
BIICPBBIC OCBOAT OCHOBHBIC ITPUHIIUIIBI KOHCTPYUPOBAHUA U TPOTPAMMUPOBAHU.

Orarnbl paboThI

1 oman. qDOpMHpOBaHI/Ie YMCHUA paGOTaTB C CHUCTEMOHU CCHCOPHBIX J3TaJIOHOB, PAa3BUTUC
MOTOpHBIX HaBBIKOB, HGO6XO)II/IMI)IX JJI pO6OTOTeXHI/I‘—IeCKOFO KOMHJ’IGKC&.Y‘IC6HBIC 3aHATUA
BKJIFOYAKOT B ce651 pa60Ty Mo CCHCOPHOMY BOCIIMTAHUIO, PA3BUTHUIO HaPHHHHO-ﬂCﬁCTBCHHOPO,
HarJsJHO-00pa3HOT0 MBIIUIEHUS, PACHIMPEHUIO0 MpPEICTaBICHUN 00 OKpYyKaloleM MHUpE,
(GOpMHpPOBAHHIO YMEHUH COEAMHATH JETald KOHCTPYKTOpa B NpOCTOil mocTpoiike. Ha
Ha4YaJIbHBIX 3TallaX KOHCTPYUPOBAHHA C IMOMOINBIO KOHCTPYKTOpA AC€THU 3alIOMHHAIOT Ha3BaAHUSA
JeTajeil, uX Ha3HaueHHe, MPOroBApUBAIOT U 3aKPEIUISIOT 3HAHWE Ha3BaHHUN Ka)XI0ro OJIOKa.
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[lenaror o0OBSCHSIET MAETAM, HCIOJB3YSI CXEMbI, TEXHOJIOTMYECKHE KapThl, oOOydJaromue
BUJICOPOJINKH, IPE3EHTALMU, KaK ONPEAEIATh Pa3Mephl AeTanel, Nog0upaTe JeTaiau sl COOpKU
MoJenu. DTO MO3BOJSET ynydmarh y pedst ¢ OB3 HaBelku cyera, 3HaHHE T€OMETPUYECKHX
¢buryp, pazBuBaeT NPOCTPAHCTBEHHYIO OPUEHTHPOBKY.

2 9oman. QOpMHUPOBAaHUE YMEHUS COCIUHATH JETAIM KOHCTPYKTOpa MeEXay co0oil B
COOTBETCTBUM CO CXEMOW. YueOHble 3aHATHsA BKIOYAIOT B cebs paboTy IO CEHCOPHOMY
BOCIIUTaHHIO, PA3BUTUIO HATJIATHO-OOPAa3HOrO MBIIUICHUS, pacIIUpEeHUe MPEACTaBICHUA 00
MCII0JIb30BaHUU TOTOBOM IIOCTPOMKH B UTPOBOM AeATenbHOCTH. Ha naHHOM 3Tare npoaosmkaercs
pa3BUTHE MPUOOPETECHHBIX HABBIKOB, (POPMHUPYIOTCS 3HAHHUS M HABBIKM IO COOpKE MOJENeH, a
TAaK)K€ HAYMHACTCS BBEJIECHUE HOBOTO - Ppa3BUTHE JUAJIOTWYECKOM pPEUYH, IPaBUIBHOIO
IIOCTPOEHHUS CBSI3HOTO BBICKA3bIBAHUSA, YMEHMsI OTCTauBaThb apryMEHTHUPOBAHO CBOIO TOYKY
3peHus, paboraTh B mapax, Komasje. [IOCTOSIHHO CO3[al0TCsl €CTeCTBEHHbIE sl peOeHKa
CUTyallud, B KOTOPbIX y HEro BO3HUKAET INPHU MOJEIMPOBAHUM U KOHCTPYHMPOBAHUU
BO3MO>XKHOCTb TOBOPUTb, pPacCyXJaTb, OTBEYaTb HA BOIPOCHl M 3aJaBaTb HUX. Y4aluecs
TPEHUPYIOTCSI TOBOPUTh U paccKas3blBaTb O TOM, 4YTO OHM CO3JAlOT CBOMMH pyKamH,
IIPE3EHTOBATh MOJEJb, 3allUINaTh HUICK IIPOEKTa, 03BYYMBATH CO3JAHHBIX JJII UIP U CKAa30K
IIEPCOHAKEH.

3 oman. opMupoBaHHE yMEHUs pabOTaTh C KOHCTPYKTOPOM IO cXeMe. YueOHble 3aHATUS
BKJIFOYAIOT B ce0st pabOTy MO pa3BUTHIO HATJIAIHO-00PA3HOTO M OCHOB JIOTHYECKOTO MBIIIICHHUS,
(dopMHpoBaHUE NPEACTaBICHUH O AMHAMUYECKOM HCIHOJIb30BAHUU TOTOBOM IOCTPOHKH B
UrpoBoil aestenpHocTH. Ha naHHOM »3Tame JeTH, OCBOMBIIME HaBBIKM KOHCTPYHMpPOBaHUS,
Hay4MBIIMECS PAacCKa3blBaTb O CBOMX pabOTax, HAUYMHAKOT 3HAKOMCTBO C 3JEKTPOHUKOH U
IpOTPaMMHUPOBAHUEM Ui CO3JAHUS JBMKYIIUXCS MoJeleld poOOTOB. DTOT 3Tam Bcerjaa
Hau0oJiee MHTEPECEH JIeTsM, TaK KaK OHU ydaTcsl yNpaBlIsATh MOJENSIMU poOOTOB, yCTpauBaTh
COCTA3aHMsl, y4aCTBOBATh B COPEBHOBAHMSIX.

4 sman. TBopueckuii. Boinonnenue Mojene mo coOCTBEHHOMY 3aMBICITY.

Jna npereit ¢ OB3 xapakrepHa He3penoCTh MOTHBAIIMOHHOW cdepbl, Hanuuue ciaadboi
BBIPQ)KEHHOCTH M KPAaTKOBPEMEHHOCTH TMOOYXKJIEHHH K JesATeIbHOCTH, OrPaHUYEHHOCTh
MOTHBOB, HU3KUI YPOBEHBb (DOPCUPOBAHHOCTH COLMAIIBHBIX MOTpeOHOCTe. M ecnu Ha mepBbIX
JIBYX 3Tanax HeoO0XOAMMO MOCTOSHHO IMOBBIIIATh MOTHBALUIO PEOST, C TOMOIIBIO Pa3IMYHBIX
METOJI0B U MpUEMOB - «CuTyauuun ycnexay, «Y IuBisai», «Mo3ropoi mrypm», TUJaKTHYECKUE
UTpbl, THPOPMALMOHHO-KOMMYHUKATHUBHBIE TEXHOJIOTHH, TO Ha TPEThbeM M YETBEPTOM ITare,
pebsiTa y)xe caMOCTOSITEIbHO 3aMOTUBUPOBAHBI.

B nauane o0yuenus netu ¢ OB3 He 3HAIOT, Kak paboTaTh C KOHCTPYKTOPOM, KaK MPaBHIBHO
CKPENUTh JETalIH, HE KaKIbIH MOKET ONPEAENINUTD JIeTallb, YKa3aHHYIO B MHCTPYKUUHU. TOJIBKO C
IOMOIIIBIO  MOCTOSIHHOM  paboThl  MeTOJAaMM  JEMOHCTpalMM  JIeHCTBUH, TOBTOpPEHHI,
COBMECTHOMY KOHCTPYMPOBAHMIO OHHU y4yaTcsl paboTaTh C TEXHOJIOTMYECKUMHU KapTaMH, TJie
U3JI0KEeHa NOJPOOHasT MHCTPYKIUS COOPKU MOJAEIIH.

B mpouecce peanuzanuu nporpamMmbel  netd ¢ OB3 yuatcs coOupaTh cOOCTBEHHbBIE MOJIEIH,
YyBCTBYIOT ce0s1 HACTOSIIIUMHU M300peTaTeIsIMH.

Kanposoe obecnieuenue
JlomomHuTENBbHYIO 00IIepa3BUBAIOIIYIO MTporpaMmMy «PoO0OTOTEXHNKa) peann30BbIBACT
Tumodee Anekceir CepreeBud, Mefaror JIOMOJHUTENBHOTO  OOpa3oBaHMs  IMEpBOM
KBaJIM(DUKAILIMOHHOM KaTeropuu

3.5.2. Cnucok JuTepaTyphbl
Jnst meparora
1. bomemas kaura LEGO MINDSTORMS EV3. Jloperc Bank. Mocksa: M3naTenbcTBO «D»,
2017
2. Kunra nneit LEGO MINDSTORMS EV3. 181 ynuBHTENbHBIN MEXaHH3M H YCTPOHCTBO.
Hommuxuto Mcorasa. China: 2015
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3. OBcsaauukuii JI.H. Cropoxesas OamHs — «Exunopor». Cepust «OKuBIIas MEXaHHKa» Ha
6a3e koHctpykTopa Lego Mindstorms EV3. Unctpykmus o c6opke / JI.H. Ocsuunkwuii, JI.1O.
Ogcsaunkas, A.Jl. OBcsaauikuid. — nexkTponHas kuura, 2015. — 78 c.

4. Oscsuunkuit JI.H. Ilararommii po6ot — Illarozap. Cepust «O>xuBiias MexaHHWKa» Ha Oa3e
koHcTpykTopa Lego Mindstorms EV3. Uucrpykuus no coopke / J.H. Ocsnunxuii, JLIO.
Ogcsinuikas, A.Jl. OBcaHUUKUN. — DieKTpoHHas kHura, 2015. — 168 c.

5. Ilepssbiii mar B podoTorexnuky. Konocos JI.I'. Mocksa: BMUHOM, 2014.

6. PoboToTexHuka B IIKOJE: METOAMKA, Nporpammbl, mpoekThl. B. B. Tapamara, H. H.
CampuiknHa. MockBa: BUHOM, 2017

7. Pobororexnuka s aerei u poaureneit. C.A.@umunmnos. CI16: Hayka, 2010.

8. Canxr-IlerepOyprckue omummuansl no kubepuernke M.C.AnanbeBckuii, [.M.BontyHos,
10.E.3aitneB, A.C.MarBeeB, A.Jl.®pankoB, B.B.llluerun. Ilon pen. A.Jl.®dpaakosa,
M.C.Ananwesckoro. CII6.: Hayka, 2006.

9. 4, pobort. Alizex AzumoB. Cepusi: bubnnoreka npukiaroueHuii. M: Dkcemo, 2002.

Jas yuawueca u ux pooumenu (3aKonnvle npeocmasumeu).
1. bomemas kaura LEGO MINDSTORMS EV3. Jloperc Bank. Mocksa: M3gaTenbcTBo «O»,
2017

3.5.3. lIpuJio:keHns (Ha JIEKTPOHHOM HOCHUTEINE)
[Ipunoxxenue 1. OLieHOUHBIE MAaTEPUAJIBL.
[Tpunoxenue 2. Kpurepun oLeHKH IIIAHUPYEMBIX PE3yIbTaTOB.

[Ipunoxxenue 3. JIucThl AMATHOCTUKU

3.5.4. KasiengapHo-TeMaTH4eCKHUil MJIaH (Ha 3JIEKTPOHHOM HOCHUTEJIE)
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