Ceepanosckas obaacrs
I'oproypaabeknil FOpoacKoii OKpYr
MyHHUHNANLHOE ABTOHOMHOE 0011e00pa3oBaTebHOe YUpeaIeHHe
cpeausin odmeodpasoparensuan mwkoaa Nell

[PHHSATA _ VTBEPXIAIO:

Ha 3aCCARHMH 27 Jdapexiop MOAY COLL e 10
eaaror yecKoro CoBeTa Y A YA omoxxaposa O.H
[Mporoxoa Ne_1 ./ owx31yasnycra 2023

5 o Tipikas Mg 318-11

ot «30» arycra 2023 .

JOMOJIHHUTEJIBHAS OBHIEOBPA3OBATEJIBHAS
OBLIEPA3ZBUBAIOHIAS ITPOI'PAMMA

TEXHHUCCKOR HAUPABIEHHOCTH

«POBOTOTEXHHKA»

Hawanenoe obmee ofpazosanne
14 xanecwr

ABTOP-COCTABHTEIL!

Homoxmnpor Maxcnm Baaanmuposud,
MEAaror JONOJIHKTENEHOTO 00pazoBaHMA,
VUHTENb TEXHONOTHI

¢. [Moxposckoe
2023 ron



IHosicHUTEALHAA 3aIIHCKA

Hanpagnennocms 0opazosamenvHoii RPOZpammol

[To HampaBIEHHOCTH MpOrpaMMma OTHOCUTCS K TeXHHUYecKoi. [Iporpamma opHeHTHpOBaHa Ha
pa3BUTHE TEXHUYECKUX M TBOPYECKHX CIIOCOOHOCTEH M yMEHHUIl 0O0ydyaromMXcCsi, OpraHU3aIUI0
HAYYHO-HCCIIEIOBATEIbCKOM IEATEILHOCTH, MPOGECCHOHATHLHOTO CAMOOTIPEICIICHHSI 00YJaOIIHXCS.

Hoeu3na u akmyanbnocmep

Pa3BuTHe pPOOOTOTEXHWKH B HACTOSINEE BpPEMs BKIIOYCHO B TMEPEUEHb MPUOPUTETHHIX
HaIpaBJIeHUH TEXHOJIOTHYECKOTO pa3BUTHA B cdepe HHOOPMAIMOHHBIX TEXHOJIOTHH, KOTOPHIE
omnpeneneHsl [IpaBuTenscTBOM B pamkax «CTpaTerud pa3BUTHS OTpacid  HH(POPMAIIMOHHBIX
texHojoruii B P® nHa 2014-2020 roaer m Ha mepcnektuBy 10 2025 ropa». BaxkHbIM yciioBHEM
YCHEIIHOW TOJATOTOBKM HMH)XCHEPHO-TEXHUYECKUX KaJpoOB B paMKax OOO3HAUYEHHOM CTpaTeruu
pa3BUTHUS SIBJISETCS BHEAPCHHE WHKCHEPHO-TEXHUYECKOTO OOpa30BaHUS B CHCTEMY BOCHHUTAHUS
IIKOJILHUKOB U JIaXKe JIOIIKOJILHUKOB. PazBuTe oOpa3oBaTenbHOM poboToTexHuku B Poccun ceromus
UIeT B JBYX HAmpaBlICHUSAX: B paMkKax oOOLIell M JOMOJHUTENbHOW CHCTEMBI OOpa3OBaHUA.
O6pazoBaTenbHasi poOOTOTEXHUKA MO3BOJISIET BOBJICUb B IMPOIIECC TEXHUYECKOTO TBOPUYECTBA JCTEH,
HA4YMHAs C MIIAJIIIETO IIKOJIBHOTO BO3PACTa, 1a€T BO3MOXKHOCTh 00YyYaIOIIUMCs CO3/1aBaTh MHHOBAIIMU
CBOWIMH PYKaMH, U 3aJI0)KUTh OCHOBBI YCIICIITHOTO OCBOCHHUS IMPodeccur HHKEHEpa B OyIyIIeM.

B nacTosiiiee Bpemsi B 00pa3oBaHUU NMPUMEHSIOT Pa3IudHbIC POOOTOTEXHUYECKHUE KOMIUICKCHI,
OIHUM W3 KOTOpBIX sBisiercs KoHcTpykTtop LEGO WeDo. PaGora ¢ o0pa3oBareinbHBIMU
koHcTpykTopamu LEGO WeDo mno3Bomsier oOywaromumcst B ¢opMe HUIpbl HCCIEI0BATh OCHOBBI
MEXaHWKH, (PM3UKU U TIporpaMMupoBaHus. Pa3paboTka, cOOpKa M IOCTPOCHUE aTOPUTMA TIOBEICHUS
MOJIETIM TIO3BOJIAET OOYYaIOIIMMCSl CaMOCTOSITEIBHO OCBOUTH LENbI HAOOp 3HAHUN U3 Ppa3HBIX
obnacteld, B TOM 4HCIE POOOTOTEXHUKH, OSJCKTPOHUKH, MEXAaHHWKH, IPOrPAMMHUPOBAHUS, YTO
CIOCOOCTBYET MOBBIIICHUIO HHTEPECa K OBICTPOPa3BUBAIOIIEHCS HAYKEe POOOTOTEXHHUKE.

Ileoazozuueckaa yenecooopasnocmo

ConepkaHuie MPOrpaMMBl  BBICTPOCHO TaKHMM 00pa3oM, 4dTOOBI TMOMOYh INKOJBHUKY
MOCTENIEHHO, IAar 3a IaroM pacKphiTh B ce0€ TBOPYECKHE BO3MOXKHOCTH U CaMOpPEaTM30BaThHCS
B COBPEMEHHOM MUDE.

B mporecce KOHCTpYHUpOBaHUS U MIPOrPaMMUPOBAHUS YIPABISIEMbIX MOJENel, o0ydaromuecs
MOJTy4aT JAONOJHHUTEIbHBIE 3HaHUS B 007acTH (U3WKH, MEXaHUKH U MH()OPMATHKH, YTO, B KOHEYHOM
UTOTe, U3MEHUT KapTUHY BOCIIPHUATHS YJaIlUMUCS TEXHUUECKUX JUCLUIUINH, EPEBOJI UX U3 pa3psaia
YMO3PHUTEIBHBIX B Pa3psii] MPUKIATHBIX.

C npyroil CTOpOHBI, OCHOBHBIE HMPUHIUIBI KOHCTPYMPOBAHUS MPOCTEUIIMX MEXaHHUYECKUX
CHCTEM W  QITOPUTMBI WX  aBTOMATHYECKOTO  (YHKIIMOHUPOBAHWS IO  YIPaBICHUEM
IPOrpaMMHUPYEMBIX KOHTPOJIEPOB, OCITYKaT XOPOLIeH MOYBOH AJIs MOCIETyIOIEro 0CBOSHUs boiiee
CIIOKHOTO TEOPETHUECKOT0 MaTepHaja Ha 3aHATHAX.

B03MOXXHOCTB CaMOCTOSATENBHOM pa3pabOTKU U KOHCTPYUPOBAHUS YIPABIIEMbIX MOJIENIEH 1Jist
00yJaroImuXxcsi B COBPEMEHHOM MHpE SBJISETCS OYSHb MOIIHBIM CTHMYJIOM K TIO3HaHUIO HOBOTO H
(GOpMHpPOBAHHIO CTPEMJIEHHSI K CaMOCTOSITEIbHOMY CO3HMJIQaHHIO, CIOCOOCTBYET Pa3BUTHIO
YBEpPEHHOCTH B CBOMX CHJIaX W PACHIMPEHUIO TOPHU30HTOB ITO3HAHHSA. 3aHATHSA IO TpPOTpamMme
«PoboTtoTexnuka Ha 6aze koHcTpykTopa LEGO WeDo» mno3BoistoT 3anoXuTh (yHIAMEHT i
MOJITOTOBKH OYAYIIMX CIEIHUAINCTOB HOBOTO CKJIaJa, CIIOCOOHBIX K COBEPUICHHIO WHHOBAIIHOHHOTO
MPOpPBIBA B COBPEMEHHOM HayKe U TEXHUKE.

[lemarormyeckue MPUHIMIIBI, HA KOTOPBIX TIOCTPOCHO O0YYEHHE:
— CHUCTeMaTHYHOCTh
[IpyHIMI CHCTEMAaTUYHOCTU peATM3yeTcs Yepe3 CTPYKTYpY HpOrpaMMbl, a TaKkxke
B JIOTUKE TIOCTPOCHHS Ka)XXIOTO KOHKPETHOTO 3aHATHSA. B mporpamme momadop Tem
o0ecrieynBaeT ILEJOCTHYIO CHCTEMY 3HAaHMM B OO0JIaCTM HadalbHOH pPOOOTOTEXHHKH,
BKJIIOYAIOIIyI0 B ce0s 3HaHMA W3 o0sacTelli OCHOB  MEXaHWKH, (U3HKHU
U TmporpamMmupoBaHus. I[lociieoBaTEeNbHOCTh JK€ pPACIONIOXKEHUS TEM MPOrpaMMbI
o0ycnaBauBaeTcs JIOTMKOW IPEEMCTBEHHOIO HapalllMBaHUS KOJIMYECTBA M KadyecTBa



3HAHUW O TPHUHIMIIAX TOCTPOCHHS M MPOTPaMMHUPOBAHUS YIPABISIEMBIX MOJENEH Ha
OCHOBE 3HaHUW 00 3JeMeHTaX M 0a30BBIX KOHCTPYKIMSIX MOJCIH, dTamax U Crocobdax
cOopku.

— TyMaHUCTHYeCKas HaIpaBJICHHOCTh NeIarornyeckoro mpoiecca
[Iporpamma pazpaboTaHa ¢ y4eTOM OJHOTO W3 NMPUOPUTETHBIX HAINIPABICHHUHA Pa3BHTHUS
B cdepe MHGPOPMAIMOHHBIX TEXHOJIOTMH M BO3pacTarouieil morpedHocTu oOIiiecTBa
B BBICOKOKBAIM(UIIMPOBAHHBIX  CIICHUAIMCTAX  HHXCHEPHBIX  CIHEIHAIBHOCTEH,
U pean3yeT HadallbHYI0 TPOGOPUEHTAINIO 00 yJaIOIUXCS.

—  CBSI3b MEJJATOTUYECKOTO MPOIIECCa C KU3HBIO M MMPAKTHKON
OOyuenne mo mporpamMme OaszuWpyeTcs Ha MPUHIMIE HPAKTUYECKOTO OOyUYCHHS:
IEHTPAILHOE MECTO OTBOJIUTCS pa3pabOTKe YIpaBIsieMbIX Mojeliel Ha 0Oase
koHcTpykTopa LEGO WeDo u nonpa3zymeBaer cHadana 00yMbIBaHHE, a 3aTEM CO3IaHHE
MOJECIIEH.

—  CO3HATEIBHOCTh U AKTUBHOCTH OOYYAIOIIMXCS B 00y4YCHUHN
[Tpuniun peanusyercss B mporpaMMe depe3 IieJiCHANpaBIeHHOE aKTHBHOE BOCIPUATHE
3HaHUH B 00JaCTM KOHCTPYHMPOBAaHUS W IPOrPAMMHPOBAHUS, UX CAMOCTOSITEIHLHOE
OCMBICJICHHE, TBOPUYECKYIO MepepadOTKy U MIPUMEHEHHE.

— TMPOYHOCTH 3aKPEIUICHUS 3HAHUW, YMCHHI U HABBIKOB
KayectBo 0OyueHMsI 3aBUCHT OT TOTO, HACKOJIBKO MPOYHO 3aKPCIUISIOTCS 3HAHWMSL.
3akperuieHue YMEHUH U HaBBIKOB 110 KOHCTPYHPOBAHUIO U IIPOTPAMMHUPOBAHHIO MOJIEIIEH
JOCTUTaeTCs HEOHOKPATHBIM IEJICHATIPABICHHBIM IOBTOPCHUEM U TPEHUPOBKOH B XO7IC
aHaJIM3a KOHCTPYKIIMH MOJIENICH, COCTABICHUSI TEXHUUECKOTO MAaCIopTa, MPOAYMBIBAHUS
BO3MOKHBIX MOJM(UKAINI UCXOIHBIX MOJICIICH U pa3pabOoTKH COOCTBEHHBIX.

— HarjIsAHOCTh OOyUYEHUS
OOBbsicHeHHE TEXHUKH COOPKH POOOTOTEXHUYECKUX CPEICTB MPOBOJUTCS HA KOHKPETHBIX
U3JICNUSAX ¥ IPOTPAMMHBIX MPOJYKTaX: K KOKJIOMY U3 3aJlaHUi KOMILICKTa NpUjIaracTcs
AHMMHPOBAHHAs MPE3EHTALIUS C yJacTHeM (UTYPOK IepoeB, YTOOBI IPOMLUTIOCTPUPOBATH
3aHSATHUE, 3aMHTEPECOBATh YUCHUKOB, MOOYIUTh UX K OOCYKICHHIO TEMbI 3aHSATHSI.

— IPUHLUI OpoOJEeMHOCTH O0yUeHUs
B xome oOyueHuss mepen OOy4YarOIIMMUCS CTaBSTCSA 3alayd Pa3IMYHOW CTEICHU
CJIO’)KHOCTH, pe3yabTaToOM peLeHus KOTOPBIX SABIISETCA paboTaromiuii
MeXaHU3M/yIpaBiisieMasl MOJIeNb, YTO CIIOCOOCTBYET PAa3BUTHIO y OOYYArOMIMXCS TaKUX
KauecTB KaK HHJIWBUYalbHOCTh, MHUIIUATUBHOCTh, KPUTHUYHOCTD, CAMOCTOSITEILHOCTb, &
TaKk)Ke BEJET K IOBBIIICHUIO YPOBHS WHTEIUICKTYaJbHOW, MOTHBAIIMOHHOH W IPYTrUX
cep.

— TIPHUHIAI BOCTIUTAHUS JTUIHOCTH
B mpouecce o6yuenus, odydaromuecs He TOJBKO MPUOOPETAaeT 3HaHUS U HapabaThIBAaeT
HaBBbIKM, HO M Pa3BUBAIOT CBOM CIIOCOOHOCTH, YMCTBEHHBIE M MOpajbHbIE KauecTBa,
Takye KakK, yMeHHEe paboTaTh B KOMaHE, yMEHHE MOIYHHATE JINYHbIE WHTEPECHl 00mIei
LeJM, HAcTOMYMBOCTL B  JOCTHXKEHMM  IOCTABICHHOW  LenH,  TpyJoitodue,
OTBETCTBEHHOCTD, TUCIUILTHHIPOBAHHOCTh, BHUMATEIILHOCTh, aKKYPaTHOCTD U JIp.

— TPUHLUI UHAUBUYAITFHOTO MOAX0/a B 00y4eHUU
[IpyuHIMN WHAMBUIYAIBHOTO IMOJXOAA peAIn3yeTcs B BO3MOXXHOCTH  KaKJIOTO
oOydarorierocst paboTaTh B CBOEM PEKUME 3a CUET OOJIBIIION BaPUATUBHOCTH MCXOIHBIX
3aJJaHUi M YPOBHS HUX CIIO)KHOCTH, NpPHU TNOAOOpE KOTOPBIX MEAaror HCXOAUT W3
WHIUBUAYAIBHBIX OCOOCHHOCTEH /1eTel.

ILlenv npozpammeor

co3JlaHHe YCIOBUU It GOPMUPOBAHUS Y 00YyJaAIOIMUXCS TEOPETUUYSCKUX 3HAHUM U MPAKTUYECKHUX
HaBBIKOB B 00JIACTH HAYaJbHOT'O0 TEXHWYECKOTO KOHCTPYMPOBAHUS W OCHOB IMPOTPAMMHPOBAHUS,
pa3BUTHE HAYYHO-TEXHUYECKOTO M TBOPYECKOTO MOTEHIMAajda JMYHOCTH pedeHKa, (HOpMUPOBAHHE
paHHel poQopreHTAITNH.

3aoauu npozpammol

OO6yuatomue:



e (opMupoBaHre yMeHUS K 0000ILEHHIO, aHAIN3Y, BOCIIPUATHIO HH(POPMAIIUHU, TIOCTAHOBKE
LIEJIU U BBIOOPY MyTel ee TOCTHXKEHUS, YMEHUS OCYILIECTBIIATH 1ieJIeHApaBIeHHbIA MOUCK
uHpOpMaIuu

e M3y4YEHHUE OCHOB MEXaHUKU

e M3yUYEHHUE OCHOB IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS B XOJI€ IIOCTPOEHUS MOJIENIEH U3
neTaneil KOHCTPYKTOpa

e H3YyYEHHE OCHOB AJITOPUTMHU3AIUH U POTPAMMHUPOBAHHS B XOZI€ Pa3pabdOTKU aJIrOPUTMA
MoBeIeHUsT poOoTa/MoACIN

e  peanm3alys MEXIPEIMETHBIX CBs3eH ¢ (pru3nkoi, nHHOPMATHKON U MaTEMaTUKOM

PasBuBaromue:

e (opMupoBaHHE KyJIbTYpbl MBIIUICHHS, PA3BUTHE YMEHHUS apTyMEHTHPOBAHHO U SICHO CTPOUTh
YCTHYIO U TUCBMEHHYIO PeUb B XOJI€ COCTaBJICHHS TEXHUUECKOI0 acropTa MOJeNn

e Ppa3BUTHE YMEHMSI IPUMEHATH METObI MOJICIMPOBAHUS U SKCIIEPUMEHTAILHOTO MCCIIEI0BaHUS

e Ppa3BUTHE TBOPUYECKOI MHULIMATUBBI U CAMOCTOSTEIIbHOCTH B IIOMCKE PELICHUS

e DPa3BUTHE MEIKOW MOTOPUKHU

e Pa3BUTHE JOTHYECKOTO MBIIUICHUS

BocnurarenpHble:

e pasBUTHE yMEHHs paboOTaTh B KOMaH/I€, YMEHUS OJYUHSITH JTUYHBIE HHTEPECHI O0IIeH 1enu

e BOCNHTaHUE HACTOWYMBOCTHU B JTOCTHKCHHU TIOCTABICHHOH IIEIH, TPYIOIIO0HS,
OTBETCTBEHHOCTH, JUCIUILTUHUPOBAHHOCTH, BHUMATEIIbHOCTH, aKKyPaTHOCTH

Bo3pacm yuacmnukoe u cpoxu peanuszayuu
OOpasoBarenbHasi mporpamma Kypca BHEYpOuHOH adestenbHOcTH «PoOoToTexHuka Ha 0ase
koHcTpykTopa LEGO WeDo» paccunrtana Ha oJuH roj peaau3aluy U IpeIHa3HadeHa T OCBOCHUS
MIIaOIIUMH mKoapHuKamMu  10-11ner.
Cmpyxkmypa odpazoeamenvHnozo npoyecca
OO6pazoBarenbHas MporpaMma pacCyrTana Ha OJuH rof o0yueHus. [Iporpamma cocTouT U3 Tpex
OCHOBHBIX Pa3/I€JIOB:
e I KOHCTpYHPYIO»
e Sl mporpaMMupyro»
o I cozmaro»
Kaxplii pa3sen cooTBETCTBYET ONPEIeIEHHOMY 3Taly B pa3BUTHUU 00Y4atOLUXCS.
Ha nepBom starne oOydyeHus Heo0X0UMO:

® [I03HAKOMHUTH OOYUAIOIIMXCS C Pa3TUUYHBIMU BUAMU COEAMHEHUS JIeTalel;

® [I03HAaKOMUThH OOYYaromMXCsl C MPUHIIMIIAMU padOThI MPOCTEHIINX MEXaHU3MOB U IIPUMEpaMu
UX HUCIIOJIb30BAHUS B TPOCTEHIINX MOJEISIX;

e BbIPabOTAaTh yMEHUE YUTATh TEXHOJIOIMUYECKYIO KapTy 3a/laHHON MOJIeNH;

e BbIpabOTaTh YMEHHUE I TOTOBOM MOJIENIN COCTABISATh TEXHUUYECKHUH MacopT, BKIIOYAIOIINI B
ceOs1 onucaHue paboThl MEXaHU3MA;

® B3aUMO/JICHCTBOBATh B KOMaH/IE;

® [I03HAaKOMUTh OOy4aroUIMXcsd C TOHATHEM MPOrpaMMbl U TMPUHLIUIOM IPOTPAMMHOIO
yIpaBIEHUS MOJIENbIO.

Ha stom ypoBHe oOydaromuecss NMpHOOpeTaroT HeOOXOJMMble 3HAHWS, YMEHHs, HaBBIKU IO
OCHOBaM KOHCTPYHMPOBAHUS, pa3BUBAIOT HABBIKM OOIIEHUS U B3aUMOJIEUCTBUS B MaJION TpyIe/mape.

Ha cnenyromem stame oOydeHUs! IOJyYeHHbIE 3HAHUS, YMEHUS, HaBBIKM 3aKPEIUISIOTCS U
pacIIUpPSIIOTCS, MOBBIIIAETCS CII0KHOCTh KOHCTPYUPYEMBIX MOJIEJIEH 3a CUeT COueTaHUs] HEeCKOIbKUX
BUJIOB MEXAHU3MOB M YCIIOXKHseTcs nmoBeaeHne Moenu. OCHOBHOE BHUMaHHE yIenseTcs pa3paboTke
1 MoJM(UKAIIMY OCHOBHOTO JIFCOPUTMa YIIPABIEHUS MOJIENBIO.

Ha sTom stamne o0yuenus:

e oOydvarommuecs COYETAlOT B OJHOM MOJEIM Cpa3y HECKOJBKO H3YYEHHBIX MPOCTEHIINX
MEXaHM3MOB; UCCIIEYIOT, KaKO€ BJIMSHHME HA NOBEACHHME MOJEIN OKAa3bIBAET U3MEHEHUE €€
KOHCTPYKLMHU: 3aMEHSIIOT JETaly, MPOBOJAAT pacyeThl, U3MEPEHHUs, OLEHKH BO3MOKHOCTEH
MOJIENH, CO3/1al0T OTYETHI, IPOBOAAT MPE3EHTALMHU, IPUIYMBIBAIOT CIO’KETHI, UILYT CLICHAPUU
Y Pa3bIrPHIBAIOT CIEKTAKIH, 3a/IeUCTBYSI B HUX CBOU MOJIETIH;

® IIPOMCXOJIUT 3aKPEIUICHUE HABBIKOB YTEHUS U COCTaBIEHUS TEXHHUYECKOrO Iacrnopra u
TEXHOJIOTUYECKOM KapThl, BKIIIOYAIOIIUE B ce0sl OMMCaHue paboThl MEXaHU3Ma;



e oOyyaromuecsi 3HaKOMSTCS C OCHOBaMH QJITOPHUTMHU3ALMH, H3Y4alOT CIIOCOOBI peanu3anuu
OCHOBHBIX QJITOPUTMUYECKUX KOHCTPYKIIMIA B cpeae mporpammupoBanus LEGO.

Ha mocnemnem srtame oOydeHHMs YHOp JelaeTcs HA Pa3BUTHE TEXHUYECKOTO TBOPYECTBA
y4aluxcs MOCPeACTBOM MPOESKTUPOBAHUS U CO3JIaHMsI YHAlTUMHCS COOCTBEHHBIX MOJEJCH, yuacTus B
BBICTABKaX TBOPUYECKMX NPOEKTOB. llpm pa3paboTke NPOEKTOB Yy HIKOJIBHUKOB (OPMHUPYIOTCS
CIIEIYIOLINE YMEHHUS:

®  yMEHHE COCTABIATH TEXHOJIOTUYECKYIO KapTy CBOCH MOJIENH;

L4 YMCHHC IMpoAyMaThb MOACIIb NTOBCACHUA p060Ta, COCTaBUTH AJITOPHUTM U PCAIM30BATH CI'0 B

cpexne nporpammupoBanus LEGO;

®  yMEHHE aHAJIM3HPOBATH MOJEIb, BBIABIATH HEJOCTATKU B €€ KOHCTPYKIMH M IIPOTpaMMe U

YCTPaHSATh UX;

¢ YMCHHMC UCKATb NCPCICKTUBLI PA3BUTHA U MMIPAKTUYCCKOI0 NPUMCHCHUA MOICIIN.

BelmenepedncienHpie  3Tanbl  COOTBETCTBYIOT ~KOHIIGHTPUYECKOMY CIOCOOY  HM3JIO0XKEHUS
Marepuaa, KOTOPBIH MpeoyiaraeT nepuoJuueckoe BO3BpalIeHne 00yJaromuXxcss K OTHOMY H TOMY
Ke ydeOHOMY MaTepuaity Ajs Bce 0ojiee AeTalbHOIO U IITyOOKOrO €ro OCBOEHHUS.

Memoowvt 00yuenusn
OOBACHUTETBHO-WIUTIOCTPATUBHBIA METO 00yUEHHUS
OOyuaromyecs: Noay4aroT 3HaHUSA B Xoze Oecelbl, OObSICHEHUS, TUCKYCCUU, U3 YUeOHOH WIIn
METOAMYECKON JINTEPATYPHI, Uepe3 IKpaHHOE ocodre B "ToToBOM" BHIE.
e  PenpoayKTUBHBIN METOA 00y4YEeHHUS
JleaTenbHOCTh  O0y4aeMbIX HOCUT  QITOPUTMUYECKMH  XapakTep, BBINOJHAETCS IO
MHCTPYKLUSAM, NPEANUCAHUAM, PAaBUIaM B aHAJIOTUYHBIX, CXOAHBIX C ITOKA3aHHBIM 00pa3lioM
CUTYyalUsIX.
e Meroa npoOIEeMHOTO U3JI0KEHUS B 00YIEHUN
[Ipexne yem u3narath Marepuai, Mepel YYalluMHUCS HEOOXOAWMO TOCTaBHTH IMPOOJIEMY,
copMynHupoBaTh I03HABATEIbHYIO 3a/auy, a 3aTe€M, PAacKpblBasg CHCTEMY JI0Ka3aTeNIbCTB,
CpaBHMBasi TOYKU 3PEHHUS, PA3IUYHbIE MOJXOJbI, [MOKa3aTh CIOCOO PEIIEHUs MOCTaBIEHHOMN
3aa4y. Y4Yaluecs CTAaHOBATCS CBUACTEISIMU M COy4YaCTHUKAMU HAYYHOI'O IIOMCKA.
e  YacTUYHO-NIOUCKOBBIN, NN IBPUCTUYECKUI
METOJ, OOYYEHHUs 3aKJI0YaeTcsi B OPraHM3allMi AaKTMBHOTO TOMCKA PEIHICHUS BBIIIBUHYTBHIX
B OOy4eHHHU (MJIM CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIX) IMO3HABATENbHBIX 3a/lad B XOJ€
MIOATOTOBKH U PEATU3aLUU TBOPYECKUX ITPOEKTOB.
e lccnenoBarenbCkuil METO 00yUYEHHS
oOyyaeMble CaMOCTOSITEIbHO M3Y4alOT OCHOBHBIE XapaKTEPUCTUKU MPOCTHIX MEXaHU3MOB U
JaTYMKOB, pabOTAIOLINX B MOJIEIH, BKJIIOYas pbluaru, 3youaTble 1 peMEeHHbIE epeiaul, BEAYyT
HaONIOJIEHNUsT W M3MEpPEHUsT U BBIIOJIHSAIOT JpYyrue JAEMCTBHUS TIOMCKOBOTIO XapakTepa.
WNHunmaTtuBa, caMOCTOSATEIBHOCTh, TBOPYECKHM IMOMCK IPOSBISAIOTCA B HCCIENOBATEIBCKON
NesITeIbHOCTH HauboJiee MOJIHO.
Dopmbul u perxrcum 3aHAMUN
B nanHOI mporpamme wHcmonb3yercs TIpynnoBas (opma OpraHu3zaluud  JIesiTeIbHOCTH
o0yyJaroImuxcs Ha 3aHATHH. 3aHATHS IPOBOJATCA 2 pa3a B HeIewo Mol akageMuyeckoMy Jacy.
@opMbl MPOBEACHUS 3aHATUN MOAOUPAIOTCS € YYETOM LEeIM U 3a/ay, 03HaBaTeJIbHBIX
UHTEPECOB U  HHAMBHUIYaJIbHBIX BO3MOXXHOCTEH  oOydaromuxcs, CHEHMU(PUKH  COAEp KaHUS
o0Opa3oBaTenbHON MpOorpaMMbl W BO3pacTa BOCIHMTAHHUKOB: paccka3, Oecena, NUCKyccHs, ydyeOHas
[I03HABaTENbHAs UTPA, MO3TOBOM IITYPM, U Ap.

ITnanupyemvie pesynomamut 00yuenun
JInyHOCTHBIE:!

e (opMHUpOBaHME YBAXHUTEIBHOTO OTHOIIEHUS K HMHOMY MHEHHUIO; pa3BUTHE HaBBIKOB
COTPYZHUYECTBA C B3POCIIBIMH U CBEPCTHUKAMH B Pa3HBIX COLIMANBHBIX CUTYallUsAX, YMEHUS HE
co3/1aBaTh KOH()JIMKTOB M HAXOJUTh BBIXOBI H3 CIIOPHBIX CUTYAITHIA:

1) 3Harh: crmocoOBbl BBIp@KEHUS W OTCTAaMBAaHUS CBOETO MHEHHWs, IpaBUIIa BEICHUS
JIMajora;

2) yMmeTb: paboTaTh B Mape/Tpynie, pacupeaesaTh 00sS3aHHOCTH B XO/I€ MPOSKTHPOBAHHS
U IPOTrPaMMUPOBAHMSI MOJIEIIH;



3) BiIaAeTh: HABBIKAMH COTPYIHHYECTBA CO B3POCIBIMH M CBEPCTHUKAMH, HaBBIKAMU IO
COBMECTHOH paboTe, KOMMYHUKAIlUM M NPE3EHTAUN B XOJ€ KOJJIEKTMBHON pabOThI
Ha/1 TPOEKTOM.

MeranpeameTHbIE:
® OCBOCHHE CIIOCOOOB pPelIeHHsI TPOOJIEM TBOPUYECKOTO U MIOMCKOBOTO XapakKTepa:

1) 3HaTh: STambl NPOSKTHPOBAaHMS M Pa3pabOTKH MOJCIH, WCTOYHHKH TOJTYyYCHHS
uHpopManuu, HeOOXOUMOM Ul peleHHs IOCTaBIEHHON 3a1aui;

2) yMeTb: UPUMCHATh 3HAHUS OCHOB MEXaHUKHM U QITOPUTMHU3AIMA B TBOPYECKOM
U IIPOEKTHOM JeSITEIbHOCTH;

3) BiajeTh: HAaBBIKAMU NPOCKTUPOBAHUS ¥  NPOrPAMMHUPOBAHUS  COOCTBEHHBIX
MO/1eJ1el/pOOOTOB C IPUMEHEHHEM TBOPYECKOT'O MOAX0/A.

e (opMupOBaHME yMEHHUS TIOHUMATh MPUYHHBI Yclexa/Heycrnexa Y4eOHOW AeATelnbHOCTH
U CIIOCOOHOCTH KOHCTPYKTHUBHO JIHCTBOBATh Ja’Ke B CUTYaIUsIX HEycIexa:

1) 3HaTh: CTOCOOBI OTIIAZAKU M TECTUPOBAHUS pa3paboTaHHON MOIEIH/poboTa;

2) yMEeTb: aHaJM3HPOBATh MOJICIIb, BEISIBIISITH HEJAOCTATKH B €€ KOHCTPYKIIUH U TIPOTrpaMMe
U YCTPaAHATh UX;

3) BiIaAeTh: HABBIKAMH ITOMCKA U UCIPABJICHHUS OIIMOOK B XOJI€ pa3padOTKH, COCTaBIICHHS
TEXHUYECKOI'0 IacHopTa, IPOEKTHUPOBAHUS U INPOrPaMMHPOBAHUS COOCTBEHHBIX
MOJICIIEH.

® UCMOJb30BaHUE 3HAKOBO-CUMBOJIMYECKHUX CPEICTB MpeCTaBIeHUs HHPOPMAIK ISl CO3JaHUs
MoOJIeNIel H3y4aeMbIX OOBEKTOB U MPOIECCOB, CXEM PEIICHHUS yUeOHBIX U MPAKTHYECKHUX 3a1a4:

1) 3HaTh: CmOCOOBI COCTaBICHUS TEXHHYECKOrO IAclopTa MOJENIH, CHOCOOBI 3aIHCH
JITOPHUTMA, CIIOCOOBI Pa3pabOTKK MPOTrpaMMEl B cpene nporpammupoBanus LEGO;

2) yMeTb: YHMTATh TEXHOJOTHYECKYIO KapTy MOJEIH, COCTABIISATh TEXHUYECKHU MacropT
MOJieNd, pa3pabaTeiBaTh W 3alUCBIBATH  MPOTpaMMy  CPEACTBAMH  CPE.bI
nporpammupoBanusi LEGO;

3) BiazeTh: HABBIKAMH HAYaJbHOTO TEXHHMYECKOTO  MOJICIMPOBAHUS, HABBIKAMH
WCIOJIb30BAaHUS Ta0JIUI U1l OTOOpaKeHHs U aHajIu3a JaHHbIX, HABBIKAMM IOCTPOCHUE
TPEXMEPHBIX MOJICJICH MO ABYXMEPHBIM UEPTEKAM.

® QAKTUBHOE  HCIOJb30BAHWE  PEUYEBBIX  CPEACTB M CPEeACTB  HMH(GOPMAIMOHHBIX
U KOMMYHUKALMOHHBIX TEXHOJIOTHH A peleHUs KOMMYHHUKATUBHBIX M IO3HABATEIbHBIX
3aja4:

1) 3HaTh: CMOCOOBI OMHMCAHUS MOJEIH, B TOM YHCIE CIIOCOO 3alUCH TEXHUYECKOTO
nacropTa MOJEIIH,

2) yMeTh: COCTaBJIATh TEXHHYECKHH NACHOPT MOJEIH, IOArOTaBIMBATh TBOPYECCKHUE
NPOEKTHl WM TPEACTAaBIATh MX B TOM YHCJIE C HCIOJIH30BAHUEM COBPEMEHHBIX
TEXHUYECKUX CPEJICTB;

3) BiIazeTh: HABBIKAMH HCIIOJIH30BAHMS PEUEBBIX CPEJICTB U CPEICTB MH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH JUIl ONMCAaHUS U NPEACTaBICHUs pa3pabOTaHHOM
MO/IEJIH.

® UCMOJb30BAaHUE PA3IMUYHBIX CIIOCOOOB MOUCKA (B CIPaBOYHBIX MCTOYHHKAX U OTKPBITOM
y4yeOHOM HH(POPMALMOHHOM HpocTpaHcTBe ceTu MHTepHer), cOopa, o0pabOTKM, aHaNW3a,
OpraHu3ali,  TepeAadyd HW  WHTepHpeTanud  WHPOPMAIMK B COOTBETCTBHHU
C KOMMYHUKAaTUBHBIMU U MO3HABATENIbHBIMU 33J]ayaMH U TEXHOJOTHSIMU y4eOHOTO MpeaMeTa;
B TOM YHCJI€ YMEHHE BBOJIUTH TEKCT C TIOMOIIBIO KIaBHATYPHI, (PUKCUPOBATH (3aIHCHIBATH) B
udpoBoil GpopMe H3MepsieMble BEIWYMHBI U aHATIM3UPOBATh U300pa’keHHs, 3BYKH, TOTOBHUTH
CBO€ BBICTYIUICHHE W BBICTYNATh C ayAHoO-, BUACO- M TPAPUUECKUM COMPOBOXKICHHEM;
co0Jr01aTh HOPMBI UHPOPMALTMOHHONW N30MPATENTbHOCTH, STUKH U 3TUKETA:

1) 3HaTh: OCHOBHBIE CIIOCOOBI TMOWCKa, cOOpa, OOpabOTKH, aHalW3a, OpPraHU3aIlfH,
nepefayd M UHTEpHpeTanud HUHPOPMALUMU B XOJ€ TEXHUYECKOIO TBOPUYECTBA
Y TIPOCKTHOM JeSITeITbHOCTH;

2) yMeTb: TOTOBHTH CBOE BBICTYIUICHHE M BBICTYNATh C ayAHO-, BUACO- U IpadUUIecKUM
COITPOBOKACHUEM B XO/I€ TPEICTABICHHS CBOSH MOJICIIH;

3) BiazeTh: HaBBIKAMH PA0OTHI C pa3HBIMH HCTOYHMKAMHU WH(OPMAIMU, MOATOTOBKH
TBOPYECKHUX MPOEKTOB K BHICTABKAM.

® OBJQJCHUE JIOTMYECKUMM JEHCTBHSIMH CpaBHEHHMs, aHaJIW3a, CHHTE3a, 0000LIeHHUS,



KJacCU(UKAMU 10 POJOBUAOBBIM IpPHU3HAKAM, YCTAaHOBJICHUS AaHAJIOTMH M MPUYUHHO-
CIICICTBEHHBIX CBSI3€i, IOCTPOCHHS PACCY)KICHUI, OTHECEHHSI K N3BECTHBIM ITOHATHUSIM:

1) 3HaTh: BMEMEHTHl U 0a30BbIE KOHCTPYKLUUH MOJENH, 3TAlbl U CIIOCOOBI MOCTPOCHUS
Y TIPOrPaMMHUPOBAHUS MOJICIIH;

2) yMETb: COCTaBIISITh TEXHUYECKUI MACIIOPT MOJECIH, OCYIICCTBIISATh AHAJIU3 U CPAaBHCHUE
MOJIeTIel, BBISBISATH CXOJCTBA M Ppa3Nu4Msi B KOHCTPYKIMH W TIOBEJCHHUU PAa3HBIX
MOJICHEH;

3) BiameTh: HaBbIKAMU YCTAHOBJICHUS HPUYMHHO-CICJCTBCHHBIX CBS3€H, aHain3a
pe3yabTaTOB U MOKUCKA HOBBIX PEIICHUH B X0JI€ TECTUPOBAHUS paOOTHI MOJIECITH.

ompezereHue OOmEH menmM W myTed ee  JOCTH)KEHHs; yMEHHE JOrOBapUBaThCS
0 pacnpeneneHnH (QYHKIUI U pojieid B COBMECTHON AEATEIBHOCTH; OCYIIECTBISTH B3aUMHBIH
KOHTPOJIb B COBMECTHOM JESTEIbHOCTH, a/IeKBaTHO OLIGHUBATh COOCTBEHHOE IOBEICHHE WU
MOBE/ICHUE OKPYKAIOLIHX:

1) 3HaTh: OCHOBHBIC ATAIbl ¥ MPUHIMIIBI COBMECTHOH PaOOThI HAj MPOCKTOM, CIIOCOOBI
pacnpezneneHus QyHKINI U PO B COBMECTHOH JICSITEIBHOCTH;

2) yMeTb: aJanTHPOBaThCS B KOJUICKTHBE W BBINOJHATH CBOK 4acTh pabOThI B 0O0IIEM
pUTME, HANAXWBAaTh KOHCTPYKTHBHBIM JHAJIOr C JPYTHMH YYacTHHUKAMH TPYIIIIHI,
apryMEHTHPOBAHHO yOEXIaTh B MPABHJIBHOCTH IMPEIIaraeMoro pemieHusi, Npru3HaBaTh
CBOM OIIMOKM M NPHHUMATh YYXKYI0 TOYKY 3pCHHS B XOJE TI'PYIIOBOH padOTHI Hal
COBMECTHBIM ITPOEKTOM;

3) BiageTh: HAaBBIKAMU COBMECTHOM MPOCKTHOM NEATEIbHOCTH, HABBIKAMU OpPraHH3aLlus
MO3TOBBIX IITYPMOB JUISI IOMCKA HOBBIX PEIICHHM.

[IpeameTHsle:

UCIOJIb30BaHUE NMPUOOPETEHHBIX 3HAHUM M YMEHHMH Ui TBOPYECKOTO PEIIEHHs] HECIO0XKHBIX
KOHCTPYKTOPCKUX, XYJI0’KECTBEHHO-KOHCTPYKTOPCKUX (IU3alHEPCKUX), TEXHOJIOTUYECKUX U
OpTraHU3aIMOHHBIX 3a/1a4; MPHOOPETEHUE MEPBOHAYATBHBIX MPEICTABICHHNA O KOMIBIOTEPHON
IPaMOTHOCTH:

1) 3HaTh: OcHOBHBIC eMeHThI KOHCTpYKTOpa LEGO WeDo, TexHuueckre 0coOEHHOCTH
pa3sIMYHBIX MOJEJIEH, COOPY)KEHMHM W MEXaHU3MOB; KOMIIBIOTEDHYIO Cpeny,
BKJIIOUAIOITYIO B ce0s rpaduyecKuil sI3bIK MpOrpaMMHUPOBAHUS;

2) yMeTh: HCIOJIB30BaTh NPHOOPETCHHBIC 3HAHKS JUIi TBOPUYECKOTO PELICHHS HECIOKHBIX
KOHCTPYKTOPCKHX 3a7iad B X0Ji€ KOJIJIEKTUBHON pabOThl HaJ MPOEKTOM Ha 3aJaHHYIO
TEeMY;

3) BiIazeTh: HABBIKAMH CO3JIAHUS U MPOTPAMMHUPOBAHUS JACHCTBYIOIIMX MOJIEINECi/poOOTOB
Ha ocHoBe KoHcTpykTopa LEGO WeDo, HaBbikamMu MOIUGHUKAIMM HPOTPaMMBI,
JIEMOHCTPAIIMH TEXHUYECKUX BO3MOXKHOCTEH MOJ1eTIei/poO0TOB.

OBJIAJICHUE OCHOBAaMH JIOTHYECKOIO M AJITOPUTMHYECKOIO MBIIIIEHUS, IMPOCTPAHCTBEHHOTO
BOOOpaXEHUsT W MaTeMaTHYeCKOM pedd, H3MEepeHus, IMepecueTa, MPHUKUIKH U OIeHKH,
HarJIsiTHOTO MPEICTABIEHUS TaHHBIX U MPOIIECCOB, 3alIMCH U BBIITOJHEHUS aJlTOPUTMOB;

1) 3HaTh: KOHCTPYKTHBHBIE OCOOCHHOCTH MOJENIH, TEXHHUYECKUE CIIOCOOBI OMUCAHHS
KOHCTPYKLIUU MOJIEJH, ITarbl pa3pabOTKH U KOHCTPYHUPOBAHUS MOJIENH;

2) yMeTb: BBICTpaMBaTh THUIOTE3y W COIMOCTAaBISATH C TIOJYYCHHBIM peE3yIbTaTOM,
COCTaBJISATh TEXHUYECKUI MaclopT MOJAENH, JIOTUYECKH NPaBUIBHO U TEXHUYECKU
I'PaMOTHO OINMCHIBATh IOBEJECHUE CBOEM MOJENIN, HMHTEPIPETHPOBATH JIBYXMEPHBIE
U TpEXMEpHbIE WUTIOCTPAlMM MOJENIel, OCYIIECTBISATh H3MEpPEHUs, B TOM YHUCIE
U3MEpATh BpeMs B CEKyHAAX C TOYHOCTBIO JIO0 JIECATHIX JI0JIEH, NU3MEPATh
paccTosiHue, yIopsa0uYuBaTh HHOOPMAIIMIO B CIIUCKE WM TabimIle, MOIU(UIIMPOBAThH
MOJIENIb ITyTEM M3MEHEHUsS] KOHCTPYKIIMU WM CO3/1aHUsl 0OpaTHOM CBSA3M MPU MOMOIIN
JaTYUKOB;

3) BiIageTh: HaBBIKAMU MPOBENCHHS (PU3UUECKOTO SKCIEPUMEHTA, HABBIKAMU HAYaJIbHOTO
TEXHUYECKOr0 KOHCTPYHPOBAHUS, HABBIKAMU COCTABIIEHUS MPOTPaMM.

KajiennapHo-TeMaTH4YecKoe IAHUPOBAHUE
Kypc paccuntan Ha 35 yacoB (1 yac B HezeI0).



Ne Bceero
HanmenoBanue pa3znennoB u tTeM

n/m 4acoB
1 BBeaenune 1
11 Texnuka Oe3omacHOCTH. 3HaKOMCTBO C KoHcTpykTopom LEGO  WeDo. 1
' 3nakomctBo ¢ nporpammoii LEGO Education WeDo Software
2 MoTopbl U JaTYHKH 4
2.1 | Motop u och 1
2.2 | JlaTuyuk paccTOSIHUS 1
2.3 | JlaTuuk HaKJIOHA 1
2.4 | Cnacenue camonema 1
3 3y0uarble KoJieca 7
3.1 | 3ybOuarsie Koseca 1
3.2 | IIpomexxyTouHOE 3y04aToe KOJIECo 1
3.3 | Ilonwmwxkaroniasi ¥ NOBbIIIAKOIIAs 3y0yaras nepeiaya 1
3.4 | Vunasn eepmywixa 1
3.5 | Koponnoe 3y04aroe Koieco 1
3.6 | Uepssunas 3y0uaras nepenadya 1
3.7 | Poiuawuii nes 1
4 Pbluar, HLIKKUB, KYJa40K 12

4.1 | Ppruar

4.2 | Hanaoarowuii

4.3 | IIKUBBI ¥ pEMHH

4.4 | CHI)KEHUE CKOPOCTH

4.5 | Bpamapbo

4.6 | ['onoousiil annueamop

4.7 | IlepexpecTHas peMeHHas neperadya

4.8 | Tanyyrowue nmuyol

4.9 | Kynagok

4.10 | Jluxyrowue bonenvuuxu

4.11 | Obesvanka-b6apabanuyux

4.12 | opxarowas nmuya

5 | Hexotopsle cnenuaabHble 0JJOKH NPOrpaMMHPOBAHNUS

5.1 | brnok «llukm»

5.2 | bnok «IIpuGaButh K DKpaHy»

5.3 | biok «Bbraects u3 DxpaHa

5.4 | bnok «Hayath npu noiay4eHuH nNucbMay»

5.5 | Henomonnsemuvlii napycHux

5.6 | MapkupoBKa MOTOPOB

6 | TBopueckHe NPOEKTHI

6.1 | KonctpynpoBanue u mporpaMMrupoBaHie COOCTBEHHBIX MOJIENIEH

6.2 | KoncTpyupoBanue u nporpaMMUpoBaHie COOCTBEHHBIX MOJIeNIEeH

6.3 | KonctpynpoBanue u nporpaMMrupoBaHie cOOCTBEHHBIX MOJIEIICH
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6.4 | KoHcTpynpoBaHnue u mporpaMMHUpOBaHNe COOCTBEHHBIX MOJIEIIEH

w
(&}

Hroro:

Coaeprxanue nporpaMmbl

Tema 1. BBenenue. Motop u ochb.

3nakoMcTBO ¢ KoHCTpykTopoM LEGO, mpaBuiamu opranuzanuu pabouyero mecra. TexHHUKa
0€30MacHOCTH. 3HAaKOMCTBO CO CpeIoi MpOrpaMMHUpPOBAHMs, C OCHOBHBIMHM 3TalaMH pa3pabOTKH
MOJieTM. 3HAaKOMCTBO C MOHSATUSMU MOTOP M OCh, UCCIIEJJOBaHHE OCHOBHBIX (YHKIIMI M MapaMeTpoB
paboTbl  MOTOpa, 3amojHeHue Tabnuibel. BplpaboTka HaBblka I[MOBOpPOTAa  M300pa’keHHM
u mnoxacoeauHeHuss wmotropa kK  LEGO-kommyrtaropy. PaspaGoTka mpocreiimedt  Momenu
C HUCHOJB30BaHHEM MoOTOpa — Mozaenb «OO0e3bsHAa Ha TYpHUKE». 3HAKOMCTBO C TOHITHUSMHU
TEXHOJIOTMYECKOM KapThl MOJIEII U TEXHUYECKOTO MacopTa MOJIEIIH.




Tema 2. JlaTuuk paccTossHUS.

3HAKOMCTBO C ITOHATHEM JaTdyuKa. HSy‘-ICHI/IC AaT4rhKa pacCTOsAHUA, BBIIIOJIHCHUC I/ISMepeHI/Iﬁ
B CTaHJAPTHBIX €OUHHUIIAX H3MEPEHMs, HCCIEOBAHHE YYBCTBUTEIHHOCTH JaTYMKA PACCTOSHUS.
Momudukanust yxe coOpaHHBIX MOJENEH C HCIOJIb30BAaHUEM JaTUYMKa PACCTOSHUS, H3MEHEHHE
noBefeHus wmozenu. Paspabotka mopenedt  «l'onoAHBIA amnmuratop» U «YMHas BEpTYLIKa»
C WCIIOJIb30BAaHMEM JaTuyhKa pacCTOsHUS, cpaBHeHue wmojeneil. CopeBHoBaHHe poOoToB «KTto
noJbuiey. JlonoaHeHne TeXHUYECKUX MaclopTOB MOJIENIEH.

Tema 3. JlaTuuK HAKJIOHA.

3HaKOMCTBO C JaTYUKOM HakJoHa. VccienoBaHue OCHOBHBIX XapaKTEPUCTUK JlaTYMKA
HAKJIOHA, BBIMIOJIHEHUE U3MEPEHHH B CTAaHAAPTHBIX EIUHHUIIAX HU3MEpPEHUs, 3alOJIHEHUE TaOJUIIBI.
PaspaboTrka wMopmeneil ¢ uWCIONb30BaHMEM JaTdyWka HakioHa: «Camoner», «YMHBIA JIOM:
aBTOMAaTHYeCKas IITOpay. 3al0JHEHNE TEXHUUECKHUX MaclopTOB MOIeseH.

Tema 4. TBopueckas padora «Cnacenne camoJ1eTa.

OOcyxeHrue 3JEMEHTOB MOJIENH, KOHCTPYHPOBAHME, pa3pabOTKa M 3alUCh YIPABISAIOLIETO
aJITOPUTMA, 3alOJIHEHHE TEXHUYECKOro nacrnopra mojenu «CraceHue oT BeJIMKaHay, PUAyMbIBaHUE
CIO’KeTa JUTS IpEeCTaBIeHHs MoienH (Ha mpuMmepe ckasku [leppo «MallbrK ¢ TATBYHK).

Tema 5. 3y0uaTsbie koJeca.

3HaKOMCTBO C 3JIEMEHTOM MOJIENIM 3yOuaThle Kojeca, HMOHATUSAMM BEAYLIEro M BEAOMOIO
3yOuaTelx Kosiec. M3ydeHume BHIOB COEIMHEHHS MOTOpa M 3y0uaThIX Kojec. 3HAaKOMCTBO
U WCCJIEOBAaHHE SJIEMEHTOB MOJICNIM IPOMEXKYTOUHOE 3y0daToe KoJieco, MOHMKawas 3youaTas
mepesnada M IOBBIIIAIONIAs 3yOuaras Iepejnada, MX CpaBHEHHUE, 3amojHeHue Tabmunbl. Pazpaborka
MoJieNid «YMHasi BepTyIllKa» (0e3 MCIOIb30BaHUS AATYMKA PACCTOSHM). 3all0JHEHHE TeXHUYECKOTro
[acIopTa MOJAETH.

Tema 6. I[IpomeskyTouHOe 3y0uaToe Koj1eco.

3HaKOMCTBO C DJJIEMEHTOM MOJEJIM IMPOMEXYTOUYHOe 3yOuaToe kojeco. CpaBHeHHE
MMPOMEXKYTOUYHOT'O 3y04aToro Kojeca ¢ 3youarbiMu Kosnecamu. Pa3paborka moaenu «Pwryammii neBy»
(0e3 ucronb30BaHUs 1aTYMKOB). 3aMIOJHEHHE TEXHUUECKOTO MacropTa MOJIEIH.

Tema 7. llonnskaromasi 1 NOBbIIIAIONMIAsE 3y04aTasi mepeaayva.
M3MeHeHne CKOpOCTH BpallleHHsI IPU IOMOIIY 3yO0UaThIX KOJIEC.

Tema 8. TBopueckasi pa6oTa «YMHasi BepTYIIKa»

CocraBneHne cOOCTBEHHON MOJEIH, COCTaBJIEHHUE TEXHOJOTHYECKOM KapThl U TEXHHUYECKOTO
nacrnopra Mojend. Pa3paboTka OZHOrO WIM HECKOJIBKMX BAPHAHTOB YIPABIISIOIIETO alrOpUTMA.
JlemoHcTpanusa u 3amura Moaenu. CpaBHeHue Moaeneil. [lonBenenne uToros.

Tema 9. Koponnoe 3y04aToe xoJjeco.

3HAKOMCTBO C JJIEMEHTOM MOJENN KOpOHHOe 3yOuatoe Kosieco. CpaBHEHHE KOPOHHOTO
3yOuaroro koieca ¢ 3youaTsiMu Kosecamu. Pazpabotka mozaenu «Ppruamuii 1eB» (0e3 ncnoiap30BaHus
TATYNKOB). 3aIIOIHEHNE TEXHUYECKOTO ITacopTa MOIEIH.

Tema 10. YepBsiunas 3y0uaras nmepegava.

3HAKOMCTBO C AJIEMEHTOM MOJENN YepBsiYHAsl 3yOuaras mepeaada, uccleJOBaHUe MEXaHU3Ma,
BbIsIBJIeHHE (DyHKUUN dyepBAyHOro Kojeca. [IporHo3upoBaHue pe3yiabTaTOB PAa3JIMYHBIX HCIBITAHHI.
CpaBHeHHE HJIEMEHTOB MOJETH 4YepBsuHas 3yOuaras mepedada U 3y0daTble Kojeca, peMeHHas
nepenavya, KOPOHHOE 3y04aToe KOJeco.

Tema 11. Puruaimuii jies.
O3znHakomMieHHe ¢ paboTol KOPOHHOTO 3y0UaToro koneca. M3yuenue motpeOHOCTEN KUBOTHBIX.

Tema 12. Prruar.



Hcnonb3oBanue pbruara ajig rnepeaadn ABUKCHUA.

Tema 13. Hanmagarommid.
N3yuenune nepenaun SHEPTUH MOCPEACTBOM phluara.

Tema 14. IIIKUBBI U PEMHH.

3HAKOMCTBO C AJIEMEHTOM MOJIENM IIKMBBl U PEMHH, U3yYEHUE MOHATUH BEIyLIUH IIKUB
U BEIOMBI IIKMB. 3HAKOMCTBO C OJJIEMEHTOM MOJEIM IEPEKpecTHas IepEMEHHAs Iepejaya.
CpaBHEeHHE pEeMEHHOW mepemayn W 3y0daThIX KOJec, CPaBHEHHMH MPOCTONW PEMEHHOH Iepenadd H
IepeKpecTHO mnepenadyu. MccienoBaHue BapHaHTOB KOHCTPYMPOBAHMS PEMEHHOM Nepenadyu Juis
CHUKEHUSI CKOPOCTH, YBEJIMYEHHUsI CKOPOCTU. IIpOorHo3upoBanne pe3yiabTaToOB Pa3IM4HbIX UCIIBITAHUM.
Pazpaborka wmogenu «l'onoanblii ammurarop» (0€3 HUCHONB30BaHUS JATYMKOB). 3alOJHEHUE
TEXHUYECKOT0 NIaCIIOPTa MOJCIIH.

Tema 15. CHMKeHUE CKOPOCTH.
Hcnonp30BaHre MIKUBOB Pa3HOT0O pa3Mepa AJis U3MEHEHHUs CKOPOCTH BPALCHHUSI.

Tema 16. Bparaps.
N3ydeHue cuctemsl MIKUBOB, PEMHEHN U ppIYaroB B MOJIEIH. 3HAKOMCTBO C CHJION TpeHHUSI.

Tema 17. I'onoanblii anaurarop.
W3ydyeHue cucTembl IIKMBOB, pEeMHEH M pbhluaroB B Mojaenu. M3yueHue mnorpeOHOCTEMH
KHNBOTHBIX.

Tema 18. [lepekpecTHasi peMeHHAs Mepeaaya.
M3meHeHne HarpaBJIeHUs BPAIICHUS TIPH TOMOIIH IIKMBOB U PEMHEH.

Tema 19. Pa3padorka moaenu « Tannyomme nTumbD).
OOcyXIeHHe 3JIEMEHTOB MOJICNIA, KOHCTPYMPOBAaHHE, pa3paboTKa M 3alUCh YIIPABISIONIETO
aNropuTMa, 3al0JIHEHHE TEXHUYECKOTO MacopTa MOJENH.

Tema 20. Kyaavok.

3HAKOMCTBO C DJJIEMEHTOM MOJICIH KYJIA4oK (KYJTauyKOBBI MEXaHHW3M), BBISIBICHUC
O0COOCHHOCTEH KyladkoBOro mexaHusma. [IporHo3mpoBaHue pe3yibTaTOB Pa3IUYHBIX HCIIBITAHUMA.
CrocoObpl TpUMEHEHHUS] KYJA4KOBBIX MEXaHW3MOB B pa3HbIX MOJENAX: pa3paboTka Mojenei
«O06e3bsiHKa-0apabaHIuIay, OpraHu3aIus opkecTpa 00e3bsH-0apabaHIuUI], U3yYeHHE BO3MOXKHOCTH
3aliCH 3BYyKa. 3aKpEIUICHHE YMCHHs WCIIOh30BaHUS KYJIAYKOBOTO MEXaHHW3Ma B XOJ€ pa3paboTKu
Mozeneit «TpamboBmuk» u «Kauenbkay. 3aMoqHeHHE TEXHUUYECKUX aciOPTOB MOJIEICH.

Tema 21. JIukywiue 00/1eJbIIHKH.

OOcyxieHrne 3JIEMEHTOB MOJIENIM, KOHCTPYHPOBaHHUE, pa3pabOTKa M 3alKCh YIPABISIIOUIETO
aIropuTMa, 3aroJHEHNEe TeXHUYeCKoro nacnopra moaenu «Hamamgarommity. O6cyxaeHne 3I1eMeHTOB
MOJIeTI, KOHCTPYMpOBaHHWE, pa3pabOoTKa W 3aliCh YIPABJIAIONICTO aJIrOPUTMA, 3arlOJHCHHE
TEXHMUYECKOTO Tmacmopta wmojnenu «Bparapp». Pednekcus (u3mepeHus, pacueTbl, OIlEHKa
BO3MOKHOCTEH MOJIEIN).

Opranuzanus ¢yrOOTFHOTO TypHUPA — COpPEeBHOBaHHUsA B cOopke Moneneit «Hamamaronuiiy
1 «bonenpImuky, KOHCTPYHPOBAaHKE, Pa3padOTKa M 3aIUCh YIPABISIFOIIETO aJITOPUTMA, 3aIIOJTHCHUE
TEXHUUYECKOTO macrnopTa mojenu «JIukyromue 6onensiukmny. [lonBeaeHne UTOTroB.

Tema 22. O0e3psiHKa-0apadaHIIUK.
W3ydeHre ucnonp30BaHus KyJlauka AJis IpeoOpa3oBaHus BpAIIEHUs B JPYTHe TUIIBI IBUYKEHUS.

Tema 23. TBopueckas padora «Ilopxawmas nTunay.
OO0cyxeHrne dIeMEHTOB MOJIENH, KOHCTPYHMPOBaHHE, pa3paboTKa M 3aluCh YIPABISIOLIETO
IrOpUTMa, 3allOJHEHHE TEXHUYECKOro Iacropra Mojenu. Pa3BuThe MoJENM: CO3JaHUE OT4eTa,



MPE3CHTALNH, TPUAYMBIBAHUE CIOXKETA JIJIsl MIPEACTABICHUS] MOJEIH, CO3/IaHhE U MIPOrpaMMHUPOBAHUE
MOJEIH C 00JI€E€ CI0KHLIM MOBEACHUEM.

Tema 24. baok "Huka".

3HAKOMCTBO C MOHATUEM IMKJIa. BapuaHTsl opraHus3aluy LKKIA B Cpelle IPOrpaMMUpPOBaHUs
LEGO. N3o6paxenue koMana B mporpamme u Ha cxeme. CpaBHeHHe paboThl 010ka [{ukn co Bxomgom
u 0e3 wHero. Pazpaborka wmogenu «Kapycenb», paszpaborka ©u MoauduKanus airopuTMOB
YIPaBJISIOUINX TOBEACHUEM MOJIEH. 3aroJHEeHHE TEXHUUECKOTr0 TacnopTa MOIEIH.

Tema 25. baok "llpudaBuTh K 3Kpany''.

3HakoMcTBO ¢ OynokoM «[IpubaBUTh K SKpaHy», OOCYXKICHHE BO3MOXHBIX BApUAHTOB
npumeHnenus. Pa3pabotka mnporpammbl  «llmeinmmcty. Momudukanus wmomenn  «Kapycenby»
C U3MEHEHHUE MOIIHOCTH MOTOPa ¥ MPUMEHEHUEM OJI0Ka «IIPUOABUTH K IKPAHY.

Tema 26. biiok "Bbiuects u3 Jxkpana'.
3HaKOMCTBO ¢ O5IoKOM «BbruecTh M3 93KpaHa», OOCYKIEHHE BO3MOXHBIX BapUAHTOB
npuMeHenus. Pa3paborka monenn «Pakeray. 3anoaHeHHEe TEXHHYECKOTO acIiopTa MOJICTH.

Tema 27. baok "Hauate npu noJjiyuyeHnu nucbma''.

3HakoMCTBO ¢ Osokamu «OTHpaBuTh cooOuieHue» u «Havare mpu MONydYeHUM HHCbMay,
WCCIIC/IOBAaHUE JIONMYCTUMBIX BapHaHTOB COOOINEHHH, MPOrHO3UPOBAHHE PE3yJIbTATOB Pa3THUHBIX
UCHBITAaHUH, OOCYXKJE€HHE BO3MOKHBIX BapMaHTOB NpUMEHEHUs 3Tux Oi10koB. Pazpaborka monenu
«KonoBblii 3aM0K». 3an0JHEHNE TEXHUUECKOT 0 TacopTa MOJEIH.

Tema 28. TBopueckas padora «HenmoronsisieMblii mapycHUK».

OOcyxaeHne 31eMEHTOB MOJEIH, KOHCTPYMpPOBaHUE, pa3paboTKa M 3allUCh YIPABISIOIIETO
aNropuTMa, 3allOJIHEHUE TEXHMYECKOro macnopra monenu «Hemoromsiemelii napycHuk». Passurue
MOJIETIM: CO3JlaHUE€ OTYETa, NPE3CHTALMH, NPUIYMBIBAHUE CHOKETa I IPEACTABICHUS MOJEINH,
CO3JJaHUE U POrPAMMHUPOBAHUE MOJIENU ¢ O0JIee CII0KHBIM ITOBEICHUEM.

Tema 29. MapkupoBKa MOTOpPOB.
N3yueHnne BO3BMOXKHOCTEN UCIIOJIb30BAHUS IBYX MOTOPOB B OJHOM MOJEIH

Tema 30. KoncTpynpoBanue u MoaeiipoBaHue COOCTBEHHOI MO/ eJIH.
Bri6op Tembr mpoekrta. Coop uwHbopmaruu 1o BeIOpaHHOW Teme. [lombop HEO0OXOAUMBIX
neraneil. Co3gaHue MOJIENHU U €€ MPOrpaMMHUPOBAHHUE.

PecypcHoe o0ecniedenne nporpaMmbl
JUig 1oCTHXKEHUS] POTHO3UPYEMBIX B MpoOrpamMMme 00pa30BaTENbHBIX PE3YJIbTATOB HEOOXOIUMBI
CIIELYIOINE PECYPCHBIE KOMIIOHEHTBI:
Memoouueckoe obecneuenue 00nOJIHUMENbHOU 00PA308aAMENbHOI NPOZPAMMBL
Obecneuenne mporpamMMbl MPeyCMaTPUBAET HATUUUE CIETYIOIUX METOJMUECKUX BUIOB MPOAYKIIHH:
® HHCTPYKIUH 1O cOopke (B dnekTpoHHOM BHie CD)
e KHHra Juisi yunutens (B 37ekTpoHHOM Bue CD)
® SKpaHHBIE BUJIEO JIEKIIMH, BUJIEO POJIUKH;
e uHMOPMAIIMOHHBICE MaTepHaIbl Ha CailTe, TMOCBAIIEHHOM JIAHHOW JOTOJHUTEIHHOU
o0pa3oBaTeNbHON POTrpaMMe;
® MyJIbTUMEIUIIHbIE WHTEPAKTUBHBIE JOMAllHWE pabOThl, BBIJaBa€Mble OOYUYAIOLUIUMCS

Ha Ka)/10M 3aHSATUH;

[To pe3ynabratam paboT Bcell rpymmbl OyneT co3iaBaTbcs MYJIbTUMEIUIHOE HMHTEPAKTHBHOE
U3JlaHue, KOTOpOe MOXHO Oy/leT MCHOJb30BaTh HE TOJHKO B KAaueCTBE OTYETHOCTH O MPOJEIaHHON
paboTe, HO M KaKk y4eOHbBIN MaTepual Jis CIeAYIONIMX TPYII 00yJaroIHUXCsl.

Juoakmuueckoe obecneuenue
JlunakTudeckoe obecreyeHue MporpaMMbl MPEJCTABICHO KOHCIEKTAaMH 3aHATUNH U Mpe3eHTAlUsSIMHU
K HUM.



Mamepuanvno-mexnuueckoe obecneuenue npozpammol
e (Cron yueHHYECKHUl ¢ O0pTUKaMH- 6 IIIT.

CTto yyeHUYEeCKU OAHOMECTHBIN, PETYIIMPYEMBII IO BBICOTE- 4 TIT.

Cryn yuennueckuii- 18 mr.

Cron yuurens- 1 wmr.

Cryn yuurens- 1 mr.

[Ika¢ 3aKkpbITHII- 1 1T,

Koncrpykrop «Jlero» - 15 mir.

CraHok na3epHoil pe3ku- 1 mrT.

Toxapubiii cranok ¢ YITY

e  @dpe3epHO-rPaBUPOBAIIbHBIN CTAaHOK- 1 MIT.

e KoHCTpyKTOp MOAYNBHBIX CTAHKOB- 7 HIT.

e 3-D mpunTep- 1 mir.

e JlazepHsblii nanbHOMEp- 1 1IT.

e 3-D pyuku- 5 mir.

e HoyrOyk- 1 wr.

e KommbroTepHsIii Ki1acc, HOyTOyku-10 mrT.

Texnuka 6e3onacnocmu

OOyyaromyecs B MEPBBIM JI€Hb 3aHATHM NPOXOASAT HMHCTPYKTaX [0 IpaBUIaM TEXHUKU
0€30I1aCHOCTH M PaclUCBIBAIOTCS B XKypHaie. [lenaror Ha Ka)aoM 3aHATUM HAIIOMHUHAET 00y4yaeMbIM
00 OCHOBHBIX NPaBUJIAX COOJIIOJICHUS TEXHUKU O€30MaCHOCTH.
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