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BBEJIEHUE
[IporpamMMa mpenHazHavyeHa Uil U3YYCHUS POOOTOTEXHHKH M BOBICYEHHUS OOy4YalOIUXCS B
NPaKTUYECKYIO JICATEIBHOCTD MO Pa3padO0TKe U KOHCTPYUPOBAHHIO YIPABISIEMbIX MOjielicii Ha 0ase
koHCTpykTopa LEGO Mindstorms EV3. Ilporpamma peanusyercst Ha 6a3e neHTpa «Touka PocTay,

cTpykTypHoro noapaszaenenuss MbOY «OOLL c. Yeuuenb-Xu».

Pa3gen 1 «Kommiieke OCHOBHBIX XapaKTepHCTHK 00pa3oBaHusi 00beM, cOgepsKaHue,
IUIAHHPYeMble pe3yJibTaThl
1.1. [losicHuTEIbHASA 3aNIMCKA

JomonmHuTeNnbHAsT 00IIeoOpazoBarenpHas o0Iepa3BuBaromias nporpamma «Moderuposanue
pobomosy pa3zpaboTaHa JUTsl yIpEKISHUHN JOMOTHUTEIIEHOTO 00pa30BaHus ICTEH.

OO6pa3zoBatenbHas mporpamma «MozaenupoBanue poOOTOB» cocTaBieHa B 2024 romy B
cooTtBeTcTBUM ¢ PenepanbHbIM 3akoHOM «O0 obpazoBanum» ot Ne 273-03 29.12.2012 (pen. ot
31.12.2014 r.); KoHuenmuel pa3BUTUS IOMOJHUTEIBLHOIO OOpa3oBaHMA AETEH, YTBEP)KICHHOM
pacniopspkenuem IlpaButensctBa PO Nel726-p ot 04.09.2014 1.; IlocranoBnenuem I[maBHOro
TOCYIapCTBEHHOTO caHuTapHoro Bpada Poccwuiickori ®enepanun «O6 yrBepxkaenun CanlluH
2.4.43172-14 «CaHUTapHO-3IUIEMHOJIOIHYECKHE TpeOOBaHUS K YCTPOMCTBY, COINEP)KAaHUIO U
OpraHu3aluu pexuMa padoThl 00pa30BaTENBbHBIX OPraHU3AIMi JTOTOIHUTEIHLHOTO 00pa3oBaHMs
nerei» Ne 41 ot 04.07.2014 r;

Hanpaenennocms 0onoinumensnoil 00pazoeamensvHoil npoZpammol

[Iporpamma OTHOCHUTCSI K TE€XHHYECKOW HampaBieHHOCTH. [Iporpamma opueHTHMpOBaHa Ha
pa3BUTHE TEXHUYECKUX U TBOPUYECKUX CIIOCOOHOCTEW U YMEHUH ydalluXcsl, OpraHu3aluio HayqyHo-
UCCIIEI0BATEIbCKON AEATEIbHOCTH, IPOPECCHOHAIBHOIO CAMOOIIPEIEICHUS YUAIIUXCSL.

Hoeu3na oannoii npozpammel

Ha 3ansTusx netu ydarcs, urpas u, urpas, - yuarcs! PeOsita B urpoBoii opmMe pa3BHBAIOT
MH)XEHEPHOE MBIIIJIEHHE, [TOJy4aloT IPaKTUYECKUE HAaBbIKU IpU cOopke podora. B xone cOopku
MIKOJIbHUK YUYUTCSI OPUEHTHPOBATHCS B YePTEKaxX, palliOHATIBHO OPraHU30BbIBATH PAOOTY.
OO6pa3oBarenbHas MporpaMMa BHEYPOUHOU eITeNbHOCTH 10 nporpamme «OCHOBBI
POOOTOTEXHHUKMWY HANPaBJIeHa HA MOJJEPHKKY CPEAbI AJIsl AETCKOr0 HayYHO-TEXHUYECKOTO
TBOpYECTBa M 00ecrieueHre BO3MOKHOCTH caMopeasin3anuy ydamuxcs. CoBpeMeHHast IIKoJia
MEHSETCS: Ba)KHA HE CyMMa Te€X 3HAHUM, KOTOPbIE MOJIYYUT YUEHUK, & BAXKEH JINYHOCTHBIN POCT.
[ToaToMy copeprkaHue MPOrpaMMbl HAMPABICHO U HA CO3JaHUE YCIOBHA /ISl pa3BUTUS JTUYHOCTH
pebeHka, pa3BUTHE MOTHBAIIMH JTMYHOCTH K TO3HAHHUIO U TBOPUYECTBY, OOecIieueHue
AMOILIMOHAIBHOTO OJ1arornoirydus: peOeHka, MpUuoOIIeHHEe 00yJaroNXCsl K 00IIeUeI0BeYSCKUM

HCHHOCTAM U 3HAHUAM, NHTCJUICKTYAaJIbHOC U JYXOBHOC Pa3BUTUC IMYHOCTU pe6eHKa.



AxmyansHocmb
Opnoit w3 BaxHbIX npobrmeM B Poccum sBustorcs e€ HemocTatoyHas 00ecIeYyeHHOCTh
WH)KEHEPHBIMH KaJIpaMH U HU3KUW CTaTyC MHXKEHEPHOTO o0pa3oBanus. Ceityac HEOOXOIUMO BECTH
nomynsipu3anuio npodeccun wrkeHepa. MHTEHCHBHOE HWCHONL30BaHHE pPOOOTOB B OBITY, Ha
MIPOM3BOACTBE | MoJie 0051 TpeOyeT, UTOOBI MOIb30BaTeNd 00aali COBPEMEHHBIMU 3HAHUSMH B
obnactu ympasieHusi poOoTamMu, 4TO MO3BOJUT pPa3BUBaTh HOBBIE, YMHBIE, Oe30macHble U Oojee
MPOJIBUHYTHIE aBTOMAaTHU3UPOBaHHBIE CHUCTEMBbl. HeoOXomMMo MpWUBHUBATH MHTEPEC YYalIUXCA K
0071aCTH pOOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

Taxxe maHHas mporpaMma JacT BO3MOXKHOCThH IIKOJBHUKAM 3aKpeluTh M MPUMEHUTH Ha
MPAKTHKE TIOTYYCHHbIE 3HAHUSA 110 TAKUM JMCUUIUIMHAM, KaK MaTeMaruka, (pusuka, HHPopMaTuka,
TexHojorus. Ha 3aHATHIX 10 TEXHUYECKOMY TBOPUECTBY yUaIUECs COMPUKACAIOTCS CO CMEKHBIMU
oOpa3oBareIbHBIMA OOJACTSIMH. 3a CYET HCIIONB30BAaHUS 3almaca TEXHUYECKUX IOHSATHH |
CIIEIUANTBHBIX TEPMHHOB PACIIUPSIOTCS KOMMYHUKATHBHBIC (YHKIMH SI3bIKa, YDIYOJISIOTCS
BO3MOXKHOCTH JIMHTBHCTUYECKOTO pa3BuTusi oOywaromierocs. JlaHHas mporpaMmMa MO3BOJISET
CO371aTh YHUKAJBHYIO 00pa30BaTENbHYIO CPENIy, KOTOpas CIOCOOCTBYET Pa3BUTHIO WHXKEHEPHOTO,
KOHCTPYKTOpCKOro MeluieHus. B mpouecce pad6orsl ¢ LEGO EV3 yuenuku npuoOpeTaroT OnbIT
pElIeHUs KaK TUIIOBBIX, TaK M HEMIAOJOHHBIX 3a7a4 M0 KOHCTPYHMPOBAHHUIO, TPOTPAMMHUPOBAHHUIO,
cOopy mannbix. Kpome TOro, pabora B KOMaHJE CIOCOOCTBYeT (OPMHUPOBAHUIO YMEHUS
B3aMMOJICUCTBOBATh C COyYe€HUKaMH, (GOPMYIUPOBaTh, aHAJTU3UPOBATh, KPUTHUYECKHU OICHUBATDH,
OTCTauBaTh CBOM HJICH.

Iledazozuueckasn yenecoodopasnocms nPoZpammspl OPUSHTUPOBAHA Ha BBINOIHEHUE TpeOOBaHUI
K COJCP)KaHUIO JOIMOJHUTENbHON JeATEIbHOCTH IIKOJBHUKOB, a TaKXKe Ha HMHTETPalHi0 U
JIOTIOJTHEHWE COMIEpKaHUsS MPEeAMETHBIX nmporpaMmM. KoHcTpynpoBaHue poOOTOB — 3T0 TpeOOBaHHE
BpeMeHH. i1 CeroAHsIIIIHAX MPOJABHHYTHIX IIKOJIBHUKOB 3TO BOCTpeOOBaHO, MHTEpecHO. et —
HEYTOMHUMBIE KOHCTPYKTOPBI, UX TEXHUYECKHUE PEUICHHsI OCTPOYMHBI U OpUTHHATBHBI. OUeHb BasKHO
BOBpPEMsI  OIPENEINTh, HAMpPaBUTh W DPAa3BUBAThb TBOPYECKUNM TEXHUYECKHH IMOTCHIMAN ICTEH,
MPEIOCTAaBUTh BCE BO3ZMOXKHOCTH ISl (DOPMUPOBAHUS M PA3BUTHS UX WHKCHEPHOTO MBIIUICHUS U
npodeccHoHaNbHONH OpHeHTaMu. Mojaenu, KOTOpbhle, COOHMpAaIOT JIeTH, CIY)KaT OTIUYHBIM
oOyJaromuM MaTepuanoM. Y4YeOHbIe 3aHITHS IO POOOTOTEXHUKE CIOCOOCTBYIOT Pa3BUTHIO
JNETCKOrO BOOOpa)kKeHUST M TBOPUYECKHX CIIOCOOHOCTEH, HAKOIUICHHIO TIONE3HBIX 3HAHMIA,
dbopMHupoOBaHUI0 A0CTPAKTHOTO MU JIOTUYECKOTO MBIIIJICHUS, KOHCTPYKTOPCKHX, WHXKEHEPHBIX M
00IIIeHayYHbIX HaBBHIKOB.  [loMoraroT mo-apyromMmy mnOCMOTpPETh Ha BONPOCHI, CBA3AHHBIC C
M3YUYEHHEM €CTECTBEHHBIX HayK, MH(POPMAIMOHHBIX TEXHOJOTHH U Maremaruku. CrnocoOcTByeT
Pa3BUTHUIO PEUH, MPOCTPAHCTBEHHOM OPUEHTAIINH, 00ECTIEUNBAIOT BOBJICUCHHE yYAIIUXCS B HAYYHO-

TEXHUYCCKOC TBOPYCCTBO HW MHAKOT BO3MOXHOCTHL II0 MAaKCUMyMYy p€ain30BaTb TBOPUCCKUC
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0a30BbIMU TEXHUYECKUMU YMEHUSIMHU, HO CIOCOOHOW MPUMEHUTh X B HECTAHAAPTHOW CUTYaIlHH.

OmauyumensHvle 0COOEHHOCHU RPOZPAMMBL

B nponecce TeopeTrueckoro o0y4eHus BOCIIMTAHHUKY 3HAKOMATCS C HA3HAYEHUEM, CTPYKTYPOI
U YCTPOWCTBOM pOOOTOB, C TEXHOJIOTMYECKUMH OCHOBAMHM COOpPKM M MOHTa)Xa, OCHOBAaMHU
BBIUMCIIUTENFHON TEXHUKH, CpPEACTBAMH OTOoOpaxeHus uHpopMmanuu. I[Iporpamma comepkut
CBEJICHHSI 110 UCTOPUM COBPEMEHHOM 3JIEKTPOHHUKHU, MHPOPMATUKUA U POOOTOTEXHUKH, O BEAYIIHUX
YUEHBIX M HHKEHEPAxX B ATOI 00JIACTH U UX OTKPBITUAX C IIEIbI0 BOCIIUTAHUS MHTEPECa YUaIIUXCs
K IpOo(eCCHOHAIBHON AEATEIbHOCTH, HAIIPABICHUAM PAa3BUTHS U MEPCIIEKTUBAM POOOTOTEXHUKH.
[IporpaMMa BKJIIOYAET MPOBEIACHHE MPAKTUKYMa HAYMHAIOIIETO POOOTOTEXHHUKA, BKIIOYAIOIIETO
poBeZicHHe  JTaOOpaTOpHO-TIPAKTHUECKUX,  HCCIEAOBAaTENbCKMX  pabOT U IPUKIATHOTO
porpaMMupoBaHus. B xone crienuanbHbIX 3a1aHUi BOCIIUTAHHUKY IPUOOPETAIOT O0I1IEe-TPYAOBbIE,
CHelnMagbHble U TPOoQECCHOHANbHBIE YMEHHUS M HaBBIKM 1O cOOpKe TOTOBBIX pPOOOTOB, HX
NpOrpaMMUPOBAHUIO, 3aKpeIuiieMble B  Mpolecce pa3pabotku mpoekra. ConepikaHue
MPAKTUYECKUX PabOT M BUIBI MPOEKTOB MOTYT YTOYHSTHCS, B 3aBUCUMOCTH OT HAKJIOHHOCTEH
yyaluxcsi, HaJIM4usl MaTepuaioB, CPEACTB U Jp.

Jlist peanu3anuu MporpaMmbl UCHONB3YIOTCS 00pa3oBaTeNbHbIe KOHCTPYKTOpHI (hupmbl Lego,
koHcTpyktop LEGO MINDSTORMS Education EV3. On npencraBnser coboit Habop
KOHCTPYKTHUBHBIX JeTayiel, MO3BOJISIONIMX cOOpaTh MHOTOYHCIICHHBIE BapHaHThl MEXaHU3MOB,
Ha0Op JATYMKOB, JABUTATETU M MHUKpokommbiorep EV3, koropblii ynpapisieT Bceil MOCTPOCHHOM
koHcTpykimen. C xoHcTpykropoM LEGO MINDSTORMS Education EV3 uner Heobxonumoe
porpaMMHOE O0ecIieueHue.

[IpocToTa B MOCTPOECHUN MOJIENU B COYETAHUU C OOIBIIUMU KOHCTPYKTUBHBIMU BO3MOXKHOCTSIMU
KOHCTPYKTOpa MO3BOJISIOT JAETAM B KOHLIE 3aHATHUS YBUJETH CAEJIIAHHYIO CBOUMHU PyKaMHU MOJEJIb,
KOTOpasi BBINOJIHSAET IIOCTABIEHHYIO HMH >kK€ camMuMu 3azady. [Ipy mocTpoeHunun wmopenu
3aTparuBaeTcs MHOXECTBO MpOOJIEM K3 Pa3HBIX 00JIAcTeil 3HAHUA — OT TEOPUM MEXaHUKH 10
TICUXOJIOTUH.

Aopecam npozpammot

[Tporpamma mpemHasHaueHa A oOywaromuxcss 10-17 ner. B KpyKoK NPHHHMAIOTCS BCe
JKENalollue  ydJalluecsi, YBJICYCHHblE TEXHHYECKHMM TBOPYECTBOM, JIIOOSAIIME TBOPHUTD,
MHTEpEeCyIoIIMecs HOBUHKaMU poOOTOTEeXHUKH, 0e3 IMpenBapUTeNbHbIX HcnbITaHui. KonnuectBo
obyuarommmxcsi 10 15 uenoBek. [Iporpamma paccuntana Ha neTed pa3HOTO YPOBHS Pa3BUTHS,
BO3MOXXHO 00y4YeHHE JIeTel C OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.

YpoBeHb IpOrpaMmMbl, 00beM U CPOKHU peaiu3alum.
YpoBeHb IpOrpaMMsI - 6a30BbIH.

[Iporpamma paccunrana Ha 1 rog oOyuenusi. Ha n3ydyenue nporpaMMbl OTBOAUTCS 68 4acos.



dopma 00yueHHsI: OUHAsI.

Pesxxum 3ansiThii: 3aHATUS NPOBOAATCA 2 paza B Henmenmo no 1 yacy. [IpogomkutenbHOCTh
OJIHOTO yaca cocTapisieT 40 MUHYT.

Oco0eHHOCTH OpraHu3anuyi 00Pa30BaTEJBLHOIO MPOLEcca: COCTAaB IPYMIbI HA IPOTSHKEHUN
W3YUYCHUS MPOTPAMMBI MOCTOSHHBIA. BO3MOXHO 3auncienne B 00beIUHEHUE yUAIIUXCs B TEUCHUE
y4eOHOTro roja nmocie codecenoBaHus Wik TECTUPOBAHMS.

dopma W BUABl 3aHATHM MO MporpamMme CHOCOOCTBYIOT (DOPMHUPOBAHHIO HaBBIKOB
CaMOCTOSITETbHON HCCIIEIOBATEIBCKOM IEATEILHOCTH M CO3/IaHUI0 KOHEYHOTO MPOYKTA — IPOEKTA.
Jnst gocTkeHHsl pe3ynbTara MPOBOMAATCS MPAKTHYECKHE U TBOpYECKHE pabOThI, NIETOBBIE H
POJIEBBIE UTPHI, MTOJIEBbIE 3aHATHUS U SKCKYPCHH.

1.2 lean u 3aga4n

Llenv npozpammer: oOydeHHe OCHOBaM POOOTOTEXHHKH M NPOTPaMMHUpPOBaHUs, (HOPMHUpPOBAHUE

HABBIKOB KOHCTPYHUPOBAHUS, MOACIMPOBAHUS U ABTOMATHYECKOTO YIIPABICHUS POOOTAMH.

3aoauu npozpammeol:

JIMYHOCTHBIE

K TU4HOCTHBIM 3a7]a4aMOCBOCHHS Kypca MOKHO OTHECTH:

— c(hopMHUPOBaTh KPUTUYECKOTO OTHOIICHHUS K HH(OPMAaLIUK U U30UPATEIbHOCTH €€ BOCIIPUSITHS,

— c(hopMHPOBaTh OCMBICIIEHUSI MOTHBOB CBOMX JEMCTBUIA MTPU BBHIOJHEHUH 3a/1aHUM;

— pa3BUTH JIF0OOO3HATEILHOCTHY TIPU BBHITIOTHEHUU PAa3HOOOPA3HBIX 3a/1aHU;

— pa3BUTb BHUMATCIIBHOCTH, HaCTOﬁqHBOCTH, HOCJICYCTPEMIICHHOCTH, YMCHHC MPCOAOJICBATH
TPYAHOCTH.

MeTtanpeaMeTHbIE

KomMMmyHUKaTHBHBIE YHUBEpCAJIbHBIC y4eOHBIC I1CUCTBUS:

— c(hopMUpOBaTh YMEHHS CIYIIATh U MOHUMATh APYTHUX;

— chopmupoBarh U 0TpabOTKa YMEHHSI COTJIACOBAHHO pad0TaTh B KOJUICKTHUBE;

— copMHpOBaTh YMEHUS ApTYMEHTHPOBATH CBOIO TOYKY 3PEHUS;

— c(hopMUpOBaTh YMEHHUS YIIPABIATH MMOBEACHUEM MapTHEPA — KOHTPOIIb, OIICHKA, KOPPEKIIUS €TO
EUCTBUI.

[lo3HaBaTenpHbIE YHUBEpPCAIbHBIE YUEOHBIE AEHCTBUS:

— c(hopMUpOBaTh YMEHUS HAXOAUTHPA3HOOOPA3HBIC CITOCOOBI PEIICHNUS 33/1ay;

— c(hopMUpOBaTh YMEHHS YCTAHABIMBATH OTHOIIICHUS MEXIY SJIEMEHTAMH CUCTEMBI,

— c(hopMHUpOBaTh YMEHHMSI BBLICIATH CYIIECTBEHHbIC MPU3HAKU CHCTEMBI U a0CTparupoBaThbCsl OT
HECYIICCTBCHHBIX

— c(hopMHUPOBaTh YMEHUSI COCTABIIATH AITOPUTMBI M BUTOM3MEHSITH N3C YUETOM 33JaHHBIX YCIOBHIA;

— chopmMupoBaTh yMEHHE MOJEIUPOBATH U IPEOOPA30BLIBATH OOBEKT.

PerynsaTuBHble yHUBEpCaIbHbBIE YUeOHBIE TEHCTBUA:



— copMHUpOBaTh yYMEHHs MPOSBIATH IO3HABAaTEIbHYI0 HHULMATHBY B y4eOHOM mpoliecce;

C(l)OpMPIpOBaTB YME€HHSA IUIaHUPOBATh U OPraHU30BBIBATE CBOIO ACATCIIBHOCTH I JOCTHXKCHUA

LIEJIH;

— copMHUpOBaTh YMEHHUS OLIEHUBATH IOJYYEHHBIH TBOPUYECKUH MHPOAYKT U COOTHOCHTH €r0 C

HavaJIbHBIM 3aMBICJIOM.
MpexmeTHbIE

Ilepswiil yposenvb— chopmuposams y 00y4arOUUXCsL:
— OCHOBHBIE MMOHATHS POOOTOTEXHUKH;

— OCHOBBI AJITOPUTMHU3AIINH;

— YMEHHUS aBTOHOMHOT'O TPOrPaMMUPOBAHUS;

— OCHOBBI NIporpammupoBanus B cpeae LEGO EV3;

— YMCHHA TIOAKIIIOYAaTh W HUCIOJb30BATh HJATUUKH W ABHUIATCIIN;

MHCTPYKLIMOHHBIMU KapTaMHU.
Bmopoii yposenvb— nayuums odyuarouuecs:
— KOHCTPYHPOBATh Pa3iNdHbIe MOJIETH POOOTOB;

— CO3J1aBaTh NpOTrpaMMBbl AJId PCUHICHUA 3a1a4,

— UCIIOJIB30BAaTh JAaTUYUKH U ABUTATCIIN AJId PCILICHUA HpOCTCI\/JIIHI/IX 3aaad.

Tpemuii ypogeHb— Hayuums o0yyaowuecs:
— MCIIONB30BaTh  JATYMKM M JIBUTaTeld B CIIOXKHBIX
MHOTOBApUAHTHOCTb PEILICHUS;

— CO3J1aBaTh U 3alUIIATh TBOPUCCKUC ITPOCKTHI.

1.3 Conepxxanue nporpaMmsl

YyeOHblii nJ1aH

3aja4ax,

HaBBIKH1 pa6OTBI C

MpeycMaTpUBAIOIINX

Ne HaunmeHoBaHue pa3aesioB 4 TeM

Bcero
JacoB

Teopusi /mpakTuka

BBeznenue B poOOTOTEXHUKY

Konctpynposanune

IIporpammupoBanue

HpOGKTHaSI ACATCIBbHOCTD B MAJIbIX I'pyIIIax

BCEI'O

Conepxanne yueOHOro njiana Beoanoe 3ansitue

I/ICTOpI/IH MOABJICHHA TCPMHHA ((pO6OT>>. HepBHe MCXaHHYCCKUC HI'PYIIKH. ABTOMaTHYECKHE

ycrporictea. Kyknsl-anapounsl JK. Bokancona, [Isepa n Aupu Jlpo.

OCOOEHHOCTH yCTPONCTBA U M3TOTOBJICHUS MPOCTEHITNX MEXaHMYECKUX UTPYIIIEK.

11 pakmuvieckan paﬁoma: MMPOCKTUPOBAHUC U U3TOTOBJICHUC HpOCTCfIIJ.IPIX MCXaHNYCCKUX UT'PDYILICK.

«Oprasnbl 4yBCTB» po00TOB

«Opransl 4yBcTB» poO60TOB. OCOOEHHOCTH YCTPOHCTBA M M3TOTOBIEHUS «OPTaHOB 3pEHMUS, CIyXa,

OCSI3aHMS JUIsI MOJIENIH POOOTA.




Ilpakmuueckasa paboma: KOHCTPYUPOBAHUE U H3TOTOBJICHUE MPOCTEHIINX «OPTraHOB 3PEHUS» U
«OPraHoB CIIyXa» C UCHOIb30BAHUEM HAOOPOB THIA «DJIEKTPOHHBIE KYOUKN».

Hrposrie aBTOMaTH4YEeCKHE YCTPOICTBA

Knaccudukamum 37eKTpOHHBIX WIP M UTpyHIeK. DK3aMeHaTopsl U TpeHaxEpbl. OcobeHHOCTH
YCTPONCTBA U U3TOTOBJICHHS MTPOCTEHIINX AIEKTPOHHBIX UTP U UTPYIIIEK.

Ilpakmuueckaa paboma: W3rOTOBIEHUE TPOCTEHIIMX OJIEKTPOHHBIX WIP U WIPYLIEK C
WCIIOJIb30BAaHUEM JI€TaJIed U y3J10B HAOOPOB TUIIA «DJIEKTPOHHBIE KYOUKN.

JBHKymuecs podoTbl

Oco0eHHOCTH M CHOCOoObI MEepeaBMKeHUs B mpupone u TexHuke. OCOOEHHOCTH YCTpoicTBa
UCIIOJIHUTENIBHBIX MEXaHU3MOB, O0€CIEeUYMBAIOIINX MEPEIBUKEHNE TEXHUYECKHX YCTPOMCTB IO
TBEPOI MoBepXHOCTH. OCOOEHHOCTH YCTPOMCTBA M M3TOTOBJICHUS Pa3IMYHBIX JBUrarenei s
MoJieseit poOoToB.

Ilpakmuueckas padoma: MPOESKTUPOBAHNE U U3TOTOBJICHNE MEXaHU3MOB JBUTATENEH AJI1 MOZAEIIEH
poOOTOB.

OcCo0eHHOCTH YCTPOICTBA M U3TOTOBJICHUS MCIOJHUTEIbHBIX MEXaHU3MOB /ISl MOJEJIH
pobora

Knaccudukaius HCTIOTHUTEIBHBIX MEXAHU3MOB T10 IPUHLIUIY ACHCTBUS, 10 (PYHKIIMOHAIBHBIM U
KOHCTPYKTUBHBIM Ipu3HakaM. OCOOEHHOCTH YCTPOICTBA MEXaHU3MOB, 00€CICUNBAIOIINX
NepeBUKeHNE MOJIEH (LIaroBble, TYCEHUUHBIE, KOJIECHBIE MEXaHU3MbI) U MEXaHU3MOB 3aXBara
(TTHEBMO-, AJIEKTPO-, THIPOMEXAHU3MBI U JIP.).

Ilpakmuueckasa pabdoma: TPOEKTUPOBAHUE M H3TOTOBICHUE NPOCTEHIINX HCIOIHUTEIbHBIX
MEXaHU3MOB MOJIETH poOoTa.

«IIpodeccun» podoros

Paznmunsie «ipodeccun» pobotos. [Ipomsinierabie poOoTel. PoOoTEI-MCCIeIOBaTE M KOCMOCA U
OKEaHCKUX ITyOUH.

[Tytn co3maHus HCKYCCTBEHHOTO HHTeIekTa B Oyaymiem. IlepcrneKTuBbl  IpPaKTHYECKOTO
HCTIONBH30BaHUs POOOTOB.

Ilpakmuueckaa pabdoma: TIOATOTOBKA W TPOBEACHHE KOHKypca (PAaHTACTUYECKHX IPOCKTOB
poOoTOB.

IIpoMbIIeHHBIN TU3AHH U TEXHUYECKAA ICTEeTHKA B 0popMiIeHUH Moesied po00TOB 3aKOHBI
KpacoTbl M UX MposiBIeHuss B odopmieHun mozeneid poOotoB. [loaroroBka KoHKypca HOHBIX

JIA3aHEPOB.

Ilpakmuueckasa paboma: KOHKYpPC IOHBIX TU3alfHEPOB.
HroroBas koHdepeHuus U BbicTaBKa padot yuammxes [loasenenre ntoroB paboThl y4amuxcs.

[TonroroBka nokiIan0B, pedeparoB, MpU CTEHIOBBIX MaTepUasioB JJIsi UTOTOBOM KOH(EpPEHIUH.



3aBepieHUe CO3JaHMs Mojesiell poOOTOB JAJisi MTOrOBOM BbICTaBKH. 1I0IroToBKa TEXHHYECKOM

JIOKYMEHTAIMH K U3TOTOBJIEHHBIM MozensiM. OdopmiieHre MOMEIEHUS BBICTaBKH.

Ilpakmuueckasa pabdoma: TpoBeAcHHE KOH(PEPEHLMHM U BBICTABKU Jy4ylIMX paboT neredt W,

BO3MOXKHO, pa0oT meaarora.

1.4 Ilnanupyembie pe3yabTaTbl

JIMYHOCTHBIE

K mMYHOCTHBIM pe3ynbrataM OCBOCHHS Kypca MOKHO OTHECTH:

— (opMHpOBaHHE KPUTHUYECKOTO OTHOILIEHUS K MH(OpMAIMK U U30UPATEIbHOCTU €€ BOCTIPUSTHS;

— (¢opMUPOBAHUE OCMBICIIEHUS MOTHBOB CBOMX JECHCTBHI MPHU BBHIMOJTHEHUH 3aJaHHIA;

— pa3BUTHE JTFOO03HATEIFHOCTH MPH BHITIOIIHEHUH Pa3HOOOPa3HBIX 3aJaHHIA;

— pa3BUTHE BHHUMATEIBHOCTH, HACTOWYMBOCTH, LEJICYCTPEMJICHHOCTH, YMEHHE IIPEO0JeBaTh
TPYAHOCTH.

MeTanpeaMeTHble

KomMMmyHUKaTHBHBIE YHUBEpCAJIbHBIE yIeOHBIE ICUCTBUS:

— (opMHpOBaHHE YMEHUS CIYyIIaTh U TOHUMATh JPYTUX;

— ¢opMupoOBaHUE U OTPaOOTKA YMEHHUS COTIACOBAaHHO paboTaTh B KOJUIEKTHBE;

— ¢opMHpOBaHKE YMEHUS apTYMEHTHPOBATH CBOIO TOYKY 3PCHUS;

— ¢opMHpOBaHUE YMEHHUS YIPaBIATh NOBEACHUEM NapTHEPa — KOHTPOJIb, OILICHKA, KOPPEKIIUs €ro
JNEUCTBUMN.

[To3HaBarenpHbIE YHUBEpPCAIbHBIE YUCOHbBIE AEHCTBUS:

— ¢opMUpOBaHUE YMEHUS HAXOIUTHh PA3HOOOPA3HBIC CIIOCOOBI PEIICHUS 3a]1a4;

— opMHpOBaHHE YMEHUS YCTAHABIMBATH OTHOILICHUS MEKIY 2JIEMEHTaMHU CUCTEMBI;

— ¢hopMUpPOBAaHUE YMEHHUS BBIIEIATH CYHIECTBEHHBIC MPU3HAKH CUCTEMBbl U a0CTparupoBaThCsl OT
HECYIIECTBEHHBIX;

— GopMHUpOBaHHE YMEHHUS COCTABIATH AJNTOPUTMBI U BUJOM3MEHATH MX C YYETOM 3a/IaHHBIX
YCIIOBUH;

— (popMHpOBaHHE YMEHUE MOJICIIUPOBATh U PEOOPA30BHIBATH OOBEKT.

PerynstuBHble yHUBEpCalIbHbIE YUeOHbIE AEHCTBUS:

— ¢popMUpOBaHUE YMEHHMSI MPOSBIATH I[O3HABATENIbHYI0 MHUIIMATUBY B Y4YeOHOM IIpoOLEcCeE;
(dbopMHpOBaHUE YMEHUS TUIAHUPOBATh U OPTaHU30BBIBATH CBOIO ACSTEIBHOCTH IS JOCTHKEHHS
LEJIH;

— ¢hopMUpOBaHUE YMEHHS OLEHUBATh IOJYYEHHBIH TBOPUYECKHH MPOAYKT U COOTHOCUTH €ro C
HavYaJIbHBIM 3aMBICIIOM.

IIpexmeTHbIC
B pe3yJabTare nzyueHusi Kypca yyammecs 10/ KHbI:

3HATH/IIOHUMATL




POJb U MECTO POOOTOTEXHUKH B KU3HU COBPEMEHHOTO OOIIIECTBa;
OCHOBHBIE CBEJICHHE U3 UCTOPUH Pa3BUTHUsI poOOTOTeXHUKH B Poccun u mupe;
OCHOBHBIX MOHATHS pOOOTOTEXHUKH, OCHOBHbIE TEXHUUYECKUE TEPMHHBI, CBSI3aHHBIE C

poleccaMyu KOHCTPYUPOBAHUS U IPOTPaMMUPOBAaHUS POOOTOB;

NpaBUiIa U MEPBI 0€30MTACHOCTH MPH PaboTe C AMEKTPOUHCTPYMEHTAMH;

o011ee yCcTpoHCTBO M MPUHIIMITHI JIEHCTBUS pOOOTOB;

OCHOBHBIC XapaKTEPUCTHKH OCHOBHBIX KJIACCOB POOOTOB;

00ITyr0 METOJUKY pacueTa OCHOBHBIX KHHEMATHICCKUX CXEM;

MOPAAOK OTBICKAHHA HeI/ICHpaBHOCTef/i B pa3JIMYHBIX pO6OTI/I3I/IpOBaHHI)IX CHUCTEMAX,
METOAHMKY IPOBEPKHU pab0OTOCTIOCOOHOCTH OTIENBHBIX Y3JIOB U JACTANCH;

OCHOBBI MOMYJISIPHBIX S3BIKOB MPOTPAMMHUPOBAHHS;

NpaBUIa TEXHUKH OE30MAaCHOCTH TMpH paboTe B KaOWHETE OCHAIICHHBIM

3NEKTPOOOOPYIOBaHUEM;

OCHOBHBIE 3aKOHBI AJIEKTPUYECKUX IIeTei, MpaBuia Oe30MacHOCTH MpU padore ¢
EKTPUYECKUMU LETISIMU, OCHOBHBIE PaIUO3IEKTPOHHBIE KOMIIOHEHTHI;

orpezeneHus poOOTOTEXHUYECKOTO YCTpoicTBa, Haubojee pacHpoCTpaHEHHBIE
CUTYalluH, B KOTOPBIX IPUMEHSIOTCS] pOOOTHI;

UMETb TMPEACTABICHUS O TMEPCHEKTHBAaX pPa3BUTUS POOOTOTEXHUKH, OCHOBHBIC
KOMITOHEHTHI IPOTPaMMHBIX CpEZ;

OCHOBHBIE ITPUHIUITBI KOMITBIOTEPHOTO YIPABJICHHUs, HA3HAUE€HHE Y IPUHIIUIIBI PaOOThI
[[BETOBOTO,  YIbTPa3BYKOBOIO  JaT4yMKa,  JaT4dKa  KacaHWs,  pa3iIHUYHbIX
UCIIOJTHUTEIIbHBIX YCTPONCTB;

paszIuyHble CIOCOOBI MEepeJauyd MEXaHMYECKOTrOo BO3ICHCTBHS, pas3IUYHbIE BHJIbI
1aCCH, BUJIbl U HA3HAUYEHUE MEXaHMUECKHUX 3aXBaToOB; YMeETh

coOuparh mpoCTEHIIIIEe MOJIETTH C UCIIONb30BaHNEM EV3;
CaMOCTOATCIIBHO NPOCKTUPOBATH U COGI/IpaTB 13 T'OTOBBLIX ;[eTaneﬁ MaHUITYJISATOPBI U

pPOOOTOB Pa3IUYHOrO HA3HAUCHUS;

UCTIOIB30BAaTh AJIs MPOrpaMMHUpPOBaHusl MUKpokoMIibioTep EV3 (mporpamMmmupoBats Ha
nuctiee EV3)

BJIaJICTh OCHOBHBIMH HaBBIKAMH pPa0OThI B BU3YaJbHOM Cpejie MPOrpaMMHPOBAHHS,
porpaMMHUpOBaTh COOpaHHBIE KOHCTPYKIMH TIOJ 3aJa4d HA4vaJbHOTO YPOBHSA
CJIO)KHOCTH;

pa3pabareiBaTh U 3alUCHIBaTh B BU3YAJIbHOM Cpelle NMPOTrpaMMHMPOBAHMSI THUIIOBHIE
yIpaBieHUs] poOOTOM

MOJB30BaTbCA KOMIBIOTEPOM, MPOTPAMMHBIMHU TMPOIYKTaAMH, HEOOXOAMUMBIMHU IS

00y4eHHs Mporpamme;



noj0oupaTh HEOOXOMUMBIC HAaTYMKKA ¥ HCIOIHUTEIBHBIE YCTPOMCTBa, coOUparh
NpOCTEHIINe YCTPOWCTBA C OAHUM WJIM HECKOJbKMMHU JaTYMKaMH, COOMpaTh U
OTJIAXKMBATh KOHCTPYKIIUU 0a30BbIX pOOOTOB

NpaBWIBHO BBHIOMpATh BUJ IMEPEIauyd MEXaHUYECKOTO BO3IACHUCTBUSI ISl Pa3IMYHBIX
TEXHUYCCKUX CHUTYyallud, COOHMparh JCHCTBYIOIIME MOJCITH POOOTOB, a TaKkKe WX
OCHOBHBI€ Y3JIbI U CUCTEMBI

BCCTHU MHAUWBHUAYAJIBHBIC U TPYIIIOBBIC UCCIICIOBATCILCKUC paGOTLI.

1. 5 KanengapHbliii yueOHbIi rpaguk

peanu3alyy T0MOJIHUTEILHOM 00111e00pa3oBaTesIbHON 001Iepa3BUBAIOIICH TPOTPaMMBbI

«MopenupoBaHue poOOTOB»

Ha Hara Hara Bcero KosmnuectBo | Pexum

_____y4yeOHBIH | HAYaJIa OKOHYAHUSA y4eOHBIX y4eOHBbIX 3aHATHH

roj o0y4yeHusi o | 00y4eHHs 0 | HeJeJb 4acoB

T'on nporpaMme | mporpamme

o0y4eHust

1 roxn 2 pa3a B
Hezento 1o 1
aKaj. yacy

Paznen 2 «KoMnieke opraHn3anOHHO-NIEJArOTHYeCKUX yCJIOBHI,

BKJIIOYAKOIIMHA (popMBbI aTTeCcTAlUN»

2.1. YcaoBus peajau3anuu

KOMHBIOTep IJIL rieaarora; rmpoCKTop, MHTCPAKTUBHAA JOCKA,

nerckue HoyTOyku — 10 mtyk; koHcTpykTOp LEGO Mindstorms

EV3 —4; nporpammuoe obecriedenue LEGO Education Mindstorms

Software; KOMIIIEKT 3aJaHHM.

Kazaposoe odecnieyenue: 1151 yCIENTHOTO PEMIEHUS MOCTABICHHBIX B MPOrpamMMe 3a1a4

TpeOyeTCs Tearor, yMeJo UCHoIb3yonnii 3 ¢exkTuBHbIe (HOPMBI PAOOTHI, UMEIOIIHI TBOPUYECKOE

OTHOIIIEHHE K 00pa30BaTeIbHOMY MPOIIECCY.

Ilegaror momkKeH HMETh COOTBCTCTBYIOIICC 06p330BaHI/IeZ negarorndeckoe. JIMIHOCTHBIE

XapaKTCPUCTUKKU OOJIKHBI COOTBCTCTBOBATH Tpe60BaHI/I$IM CHGHI/I(bI/IKI/I pa6OTI)I C JOCTbMU!

KOMMYHUKAaTUBHOCTD, ,Z[06p0)KeJ'IaTeJ'IBHOCTB, neaarorudycckas 3TuKa, akTuBHOCTD.

2.2. @opMbI aTTECTANNH

OcHOBHOH IpoLEYpOI HTOTOBOM OLIEHKU JOCTUKEHUS PE3YIBTATOB SIBISIETCS BHICTABKA.

Dopmul KOHMPOTA:

- CO6€C€I[OB3HI/IH, HHAWBUAYAJIbHBIC KOHCYJIbTAIIHUH, 6606,[[3, TCCTUPOBAHUEC MW AHKCTHPOBAHUC,

HaOII0IEHYSI, UTOTOBBIE 3aHITHSL.



Dopmbl n00BeOeHUsl UMO208 Pealu3ayul NPoSPamMMbl.
[TpoBonuTCs MTOrOBas aTTeCTAlMs — BBICTaBKa TOCTHKEHUH.
2.3. OueHo4yHbIe MaTepHaJIbl
Jns  ompeneneHuss JOCTIDKCHHH — y4YaIllMMUCS —IUIAHUPYEMBIX — PE3YIBTaTOB  HMCIOIb3YIOTCS
CJIeyIOIINe JUATHOCTHUECKHE METOTUKHU
aMOCTOsATENIbHAsI padoTa.
BOpueckas padora,
YacTUE B BHICTABKaX, KOHKYpPCax,
BOPYECKU OTYET,
OneHouHast MEATENBFHOCTh PEATM3YeTCsl TIOCPEICTBOM HM3YydeHHsI 00pa3oBaTeNbHBIX PE3YIbTATOB,
JI€MOHCTPUPYEMBIX YUALTUMHUCH.
2.4. MeTonn4yecKue MaTepuaJbl
Onucanue MeToa0B 00yUYeHHUS:
O0baCHUMENbHO-ULTIOCMPAMUBHBLU MEeMOo0 00YYeHUs
qaimecsl IMONy4aroT 3HAaHUS B XoJe Oecenbl, OOBSCHEHMS, IUCKYCCHHM, M3 Y4YeOHOW WU
METOAMYECKOI TUTepaTyphl, Uepe3 IKpaHHOe mocodue. PenpodykmueHwiti memoo oOyuenus
€SATENbHOCTh YYaIlIUXCS HOCHUT AaITOPUTMHUYECKHM XapakTep, palOoTa BBIMONHIETCS IO
WHCTPYKIUSAM, MPEIIHCAHUSAM, MPAaBIJIaM B aHAJIOTUYHBIX, CXOAHBIX C IMOKa3aHHBIM 00pa3IomM
CUTYyaLUsIX.
Memoo npobremHo20 uznodceHus 8 06yueHuu
pexkIe dYeMm wu3lararb MaTepuan, Mepe] YJalluMUCs HeoOXOQUMO IOCTaBUTH MpodiIemy,
c(hopMyTHpOBaTh TO3HABATEIFHYIO 3aJady, a 3aTeM, pPACKpbIBas CHCTEMY JOKa3aTelIbCTB,
CpaBHUBAsl TOYKHM 3PEHHUS, Pa3IMYHBIC MOAXOMABI, TOKa3aTh CHOCOO PpEHICHUS IMOCTABICHHOMN
3a/1aud. Y4amnyecs CTAaHOBATCSA CBUICTENSIMU U COyYaCTHHUKAMH Hay4HOTO MTOMCKA.
YacmuuHno-nouckosulil, Uil 8PUCMUYECKUL MeMO0 00VYeHUs.
aKJIIOYaeTCss B OpraHW3aldd AKTHBHOTO TIOMCKA PENICHUS BBIIBUHYTHIX B OOYYeHUH (WM
CaMOCTOSTENBHO C(hOPMYTMPOBAHHBIX) MIO3HABATEIBHBIX 3371a4 B XOJI€ TIOATOTOBKU M pean3aluu
TBOPYECKUX MPOEKTOB.
Hccnedosamenvckuii memoo 0byueHus.
Yamecs: CaMOCTOSITENIbHO HM3YyYalOT OCHOBHBIE XapaKTEPHCTUKU MPOCTHIX MEXAHW3MOB U
JaTYMKOB, pabOTAIOIIMX B MOJENH, BKIIIOUAsl phlyaru, 3y0uarble ¥ peMEHHbIC Mepeaadu, BEAyT
HAOIOICHNS U U3MEPEHHUSI U BBITIONHSIIOT IpYTrUe JEeHCTBUS TOUCKOBOTO Xapakrepa. MHunmarusa,
CaMOCTOSITEIBHOCTD, TBOPYECKHI ITOWCK TPOSBISIFOTCS B HCCIIEAOBATEIBCKOW JESTEITFHOCTH
Hau0oJ1€ee MOJHO.
@opMbl OpraHM3aluu  00pa30BATENILHOIO Tpolecca - HWHAWBUAYaJbHAs, WHAWBUIYAIbHO

IpyIIoBas | TPYNIOBas.



@DopMbl OpraHU3alyy y4eOHOTO 3aHATHS - 3aIlUTa MPOEKTOB, UIrpa, JIEKIUs, «MO3TOBOM LITypM»,
HaOIoZieHWe,  ONMMIMAga,  [PAaKTU4YeCKOe  3aHATHE,  IPEe3eHTalus,  COPEBHOBAHUE.
[lenarornyeckne  TEXHOJOTMM - TEXHOJOTHS WHAUBUAYAJIU3allMU OOYYEHHs, TEXHOIOTHS
TPYIIOBOTO OOYyYEHUsI, TEXHOJIOTUS Pa3BHBAIOLIETO OOYy4YCHMS, TEXHOJOTHS HCCIeI0BATEIbCKOM
JEATEIIbHOCTH, TEXHOJOTHsS IIPOECKTHOM JEATEIBHOCTH, TEXHOJIOTMS WUIPOBOM IEATEIIBHOCTH,
KOMMYHMKATHBHAs TEXHOJIOTHSA o0yu4eHus, TEXHOJIOTHS KOJUIEKTUBHOM TBOPYECKOU
NEeSATENbHOCTH, TEXHOJIOTHUS PEeIleHUsI N300peTaTeabCKUX 33/1a4 AJITOPUTM Y4eOHOI 0 3aHATHS:
3aHsATHE BKIIIOYAET B CE0s1 HECKOJIBKO 3TAIOB:
Obwas wacmy: OPraHU3aLMOHHBIA MOMEHT, IOCTAHOBKA TEMBbI 3aHATHS, IPUMEHSIEMbIE METO/IbI U
npuemsl, popma 3aHATHsL. OpeaHu3ayuoHHas cmpyKkmypa:

KTyaJIM3anus 3HaHUH, CIOCO00B IeHCTBHS, (POPMIOCTHIKEHHUS PE3YIBTATOB;

03J1aHue MMPOOJIEMHOM CUTYalllu, BOIPOCHI, MaTepUabl;

OCTAHOBKa LIEJICH U 3a[a4 3aHATHUS;

TKpBITHE HOBOTO 3HaHHUS, IPUMEHEHHE MPUEMOB U HABBIKOB padOThl, (OPMHpPOBAHHE YMEHHUH,

HAaBBIKOB I10 U3yYEHUIO HOBOI'O MaTepHaa;

yeOHbIe ACUCTBUS OpeaIn3aluy Leju 1 3aa4 3aHATUs;

e(i)J'IeKCI/IﬂZ 00BbEeKTUBHASA OLCHKA JOCTUTHYTBIX PE3YIIbTAaTOB, pa60Ta Ha1a OIIIOKaMH.

2.5 Cnucok JuTeparypsl
Besinunkast, JI.FO. Kype nporpammupoBanust po6ora LegoMindstorms EV3 B cpene EV3:
u3M. Bropoe, nepepad. u gonon. / JLYO. Oscsuunikas, J[.H. OBcsaunikwmii, A.Jl. OBCSHUIIKHIA.
— M.: «dlepo», 2016. - 296 c.;
onocoB JI. I'. [lepssiii mar B po6otorexuuky. [Ipakruxkym misa 5-6 knaccos\ Jl. I. Komocos.
— M.: BUHOM. JlabGoparopus 3Hanui, 2012 — 292 c.
Jor-coobecTBo oburteneir podoro Jlero ¢ mpumepamu mporpamm [ DJIEKTPOHHBIN

pecypc] /http://nnxt.blogspot.ru/2010/11/blog-post 21.html

a

0

OpasoBarenbHas mporpamMMa «BBeneHHe B KOHCTPYyHPOBaHHE POOOTOB» M TpaHUSCKHUi
P3BIK IPOrpaMMHUPOBAHUS pOoOOTOB [ DNEKTPOHHBIHN pecypc] /

a
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4eOHUK 10 MPOrPaMMHUPOBAHHIO poO0TOB (Wiki) [DneKTpoHHBIHI pecypc] /

aTepUalIbl CauTOB
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