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IHosicHUTE/IbHAA 3aIIMCKA

PoGororexnuka — TmpuKIagHas Hayka, 3aHUMaroniascs pa3paboTKon
ABTOMATH3UPOBAHHBIX TEXHUYECKUX CHCTEM. POOOTOTEXHWKA OMHpAETCs Ha TaKUe
JTUCUUIUIMHBI, KaK 3JEKTPOHUKA, MEXaHWKa, NporpaMmmupoBanHue. Ha coBpeMeHHOM
starie B ychoBusix BBeleHuss PI'OC Bo3HHMKaeT HEOOXOJUMOCTh B OpraHU3alvu
YPOUHOW W BHEYPOUHOU JEATEIBHOCTH, HANPABICHHONW Ha YJIOBIETBOPEHHUE
notpedHocTel peOeHka, TpeOOBaHMI COIMyMa B TEX HaIpaBIEHUSAX, KOTOpbIE
CIIOCOOCTBYIOT pealii3allid OCHOBHBIX 3a7lad HAYYHO-TEXHUYECKOTO Iporpecca.
enpro ucnonb3oBaHusi JIero-KOHCTpyMpPOBaHUS - SIBJIIETCS OBJIQJICHUE HaBBIKAMU
HAYaJIbHOTO TEXHUYECKOTO KOHCTPYMPOBAHUS, pPa3BUTUE MEIKOM MOTOPHUKH,
U3YYCHHE TMOHATUNA KOHCTPYKIIMM M OCHOBHBIX CBOMCTB (XKECTKOCTH, MPOYHOCTH,
YCTOMYMBOCTH), HAaBBIK B3aMMOJEHCTBHS B rpymnmne. B  pacnopsbkeHue neren
PEIOCTaBICHbl KOHCTPYKTOPBI, OCHAIIIEHHBIE MHKPO-TPOIIECCOPOM U HabopaMu
naT4yukoB. C MX MOMOIIBIO MIKOJIBHUK MOXKET 3alpOrpaMMHUPOBATh POOOTa - YMHYIO
MAIlIMHKY Ha BBIMOJHEHHUE ONPEIeTCHHBIX () YHKIIUH.

HoBeie cranmaptel 00ydeHus: 00JaJarOT OTIUYUTEIBHOM OCOOEHHOCTBIO -
OpUEHTAlMel Ha pe3yJbTaThl 00pa3oBaHUsA, KOTOPhIE PACCMAaTpPUBAIOTCS HA OCHOBE
CUCTEMHO - JCSTEIbHOCTHOTO TMOAXO0Ja. Takyko CTpaTeruto OOY4YeHHsS IMOMOTraeT
peanin3oBaTh oOpa3zoBaTenbHas cpena Jlero.

[Iporpamma kpyxka «PoboroTexHuka» mjis 5 — 6 KJIacCOB COOTBETCTBYET
tpeboBanusim OI'OC, npeaHazHayeHa At 00y4aroIUXCs YPOBHS OCHOBHOI'O OOILErO
o0pa3oBaHUAI.

[Ipu cocTtaBieHWH NAaHHOW MPOrpamMMbl aBTOPOM HCIIOJIB30BAHbBI CIIEAYIOLIUE
HOPMAaTUBHO-TIPAaBOBbIC JOKYMEHTHI:

- ®@enepanbHbli 3akoH OoT 29.12.2012 Ne273-®3 «0O06 oOpazoBaHuM B
Poccuiickon ®@enepanumy;

- Ilpukaz MOuH P® ot 17 nexadps 2010 roga Nel897 «O06 yTBepkaeHUH U
BBEJICHUU B JciCTBUE (eepalbHOTO TOCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO
o01ero oopazoBanus (C U3BMEHEHUSIMU U JTOTIOJTHEHUSIMU )

- [Tucemo MOuH P® ot 14 nexabps 2015 roga Ne09-3564 «O BHeypouHOU
NEATeIbHOCTU U peau3aliui JOMOJHUTEIbHBIX 00pa30BaTEIbHBIX MPOTPAMM»;

- Ctparerus pa3BuTHs OTpacyii HHGOPMAIIMOHHBIX TeXHOIorui B Poccuiickoi

®enepaunu Ha 2014-2020 rr. u Ha iepcniekTuBy 10 2025 rona;



- I'ocynapcrBennas nporpamma Poccuiickoit deaeparnuu «MadopmarnmonHoe
obmectBoy» (2011-2020 rome);

JlanHass mporpaMMma COCTaBJI€HA W aJalTHPOBaHA HAa OCHOBE aBTOPCKOM
nporpamMmmbl o «PoOororexnuke» misa 5-6 kimaccoB OscsHunkoit JLFO. Kypce
nporpamMmmupoBanus podora EV 3 B cpeme Lego Mindstroms EV3 / JLIO.
Oscsaunkas, [[.H. OBcsaaunkuii, A.J[. OBcsHunKui. 2-¢ u3mganue., nepepad. M mom. —
M.: M3narensctBO «Ilepoy», 2016. — 300 c.).

AKTyaTbHOCTh KPY>KKOBOM pa0OTHI 3aKJIIOYAETCS B TOM, YTO OHA HaIlpaBJIcHA
Ha (OPMHPOBAHWE TBOPUYECKOW JIMYHOCTH, YMEIOMIEH KpEaTHBHO, HECTaHIAApTHO
MBICIIUTh. TexHnonorudeckue Habopel kKoHcTpykTopa LEGO MINDSTORMS EV3
OPUEHTUPOBAHBl HA HW3YyYEHUE OCHOBHBIX (DU3MUECKUX TMPUHIMIOB U 0a30BBIX
TEXHUYECKUX PEIICHUH, JIeKANMX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIIUUA U

YCTPOWCTB.

Hesn kypca:

1. camopa3BuTHE M Pa3BUTHUE JUYHOCTH KaxJoro peOEHKa B Ipoliecce
OCBOCHUSI MHUPA Yepe3 ero COOCTBEHHYIO TBOPUYECKYIO TPEAMETHYIO IESITEIbHOCTD;

2. BBEJCHUE WIKOJHHUKOB B CIOXHYIO Cpeay KOHCTPYUPOBAHUS C
MCIIO0Ib30BaHUEM UH(POPMAITUOHHBIX TEXHOJIOTHH;

3. opraHnusanus 3aHATOCTU IIKOJIbHUKOB BO BHCYPOYHOC BpCMHI.

3agaum Kypca:

3HakoMCTBO co cpenor mnporpammupoBanuss LEGO MINDSTORMS EV3,
0a30BbIM, pecypcHbIMU Habopamu koHcTpykTopa LEGO EV3;

BoisiBUTH W moAJep)KaTh  TBOPYECKUX  JIETEM, MOTHMBHPOBAaHHBIX Ha
npo(heCCHOHANBHYIO JCSITENbHOCTh U MOJYYEHHE BBICOKOKAYECTBEHHOTO BBICILIETO
0o0pa3oBaHUsl B COBPEMEHHBIX M MEPCIEKTUBHBIX O0NACTAX 3HAHUN HHKEHEPHOIrO
npodus;

CdopmupoBarb yMEHHE CaMOCTOSATENIbHO pellaTh TEXHMYECKHE 3aJayd B
nporecce  KOHCTpPYHMpOBaHUS — Mojened  (BbIOOp  Marepualna, IUIAaHUPOBAHUE
NPEICTOSMMNX ACHCTBUM, CAMOKOHTPOJIb, YMEHHE MPUMEHATHh IOJYYEHHbIC 3HAHMUS,

MIPUEMBI U OTIBIT B KOHCTPYUPOBAHUU APYTUX OOBEKTOB U T.11.);



CtuMmynupoBaTh  HAXOJYUBOCTb,  HM300pETATENbHOCT U TMOUCKOBYIO
TBOPYECKYIO AEATEIbHOCTh YYalIUXCs, U OPUEHTUPOBAHKUE HA PEIICHUE UHTEPECHBIX U
MPaKTUYECKN BAXKHBIX KOMIUIEKCHBIX 3a]1a4;

[To3HAaKOMUTH y4alIuXxcs C OCHOBAaMU POOOTOTEXHHKH M CYIIECTBYIOIIUMHU
COpPEBHOBAHUSIMU POOOTOB;

DCTeTU4ECKOE, HPABCTBEHHOE U TPYAOBOE BOCITUTAHUE;

Pa3Buth TBOpUECKHE CITOCOOHOCTH;

CdopmupoBatb ymeHue paboThl ¢ HAYYHO-TEXHUUYECKOM JTUTepaTypoii;

Pa3Buth HaBBIKM TIOMCKa HWH(OpPMAIMM U PACKPBITH BO3MOKHOCTH CETH
WuTepHeT nist paboThl HAJ IPOEKTOM.

3HaKOMCTBO cO cpeoii mporpammupoBanus LEGO Mindstorms EV3.

VYcBoeHHE OCHOB MPOrpaMMHUPOBAHUS, IMOIYYUTh YMEHHSI COCTaBJICHUS
MIPOCTHIX U CIOXKHBIX AIITOPUTMOB;

YMeHue uCnonb30BaTh CHUCTEMBl  PETUCTPAllMU  CHUTHAJIOB  JJATYMKOB,
MMOHUMAaHHUE PUHIIUIIOB OOPATHOU CBSI3H;

[IpoekTrpoBanre poOOTOB U MPOrPAaMMHUPOBAHUE UX JEHCTBUI;

UYepes co3znanue COOCTBEHHBIX MPOECKTOB MPOCIEKUBATH MOJIb3Y MPUMEHECHUS
pPOOOTOB B peaabHOMN KU3HMU;

dopMHUpOBaHUE YMEHUS padOTaTh B TPYIIIE;

PazBuBarb  yMeHMs ~ M3Jaratb ~ MBICIM B YETKOM  JIOTMYECKOU
MOCJIEIOBATEIbHOCTH, OTCTaWBaTh CBOIO TOYKY 3pPEHUS, aHAJIM3UPOBATh CUTYAIUIO U
CaMOCTOSITEIbHO HAXOJUTh OTBETHI HA BOMPOCHI MYTEM JIOTHYECKUX PACCYKIACHUM.

JlaHHas mporpamMma NnpearnonaracT peeHue NHKEHEPHBIX U KOHCTPYKTOPCKHUX
3a1a4, a Takke O00ydeHue OOBEKTHO-OPUEHTHUPOBAHHOMY MPOTPAMMHUPOBAHUIO U
MOZENHMPOBAHUIO C HCHOJBb30BaHUEM KOHCTpykTopa LEGO EV3. Hcnonb3oBaHue
KOHCTPYKTOpa MO3BOJISIIOT pelliaTh HE TOJIBKO TUIIOBBIE 3a/1auM, HO U HECTaH/IapTHHIC
CUTyallud, WCCIEJ0BaTh JAaTYUKU U TOBEJeHHEe poOOTOB, BECTH COOCTBEHHBIC
HaOmoaenus. Kpome toro, pabora B komaHze CriocoOCTBYET POPMHUPOBAHUIO YMEHUS
B3aUMOJICHCTBOBATh C COy4YEHUKaMU, (GOPMYIUPOBATH, aHAIU3UPOBATh, KPUTHUECKU
OLICHMBATh, OTCTamBaThb cBOM wuuaeu. Ilpum npanpHeiimem ocBoenuun LEGO EV3
CTQaHOBUTCS  BO3MOXHBIM  BBITIOJIHEHHUE  CEPhE3HBIX  IPOEKTOB,  Pa3BUTHE
CaMOCTOSITEJIbHOTO TEXHHUYECKOI0 TBOPYECTBA, Yy4YaCTHUE B COPEBHOBAHMAX 10

pOOOTOTEXHUKE.



HoBu3zHa nporpamMmmasl

PabGora c o6Opa3oBarenpHbiM KOHCTpykTopoM LEGO EV3 mnoszsonser
IIKOJIbHUKAM B (popMe MO3HABATEIbHON UTPHI Y3HATh MHOTHE BaKHBIC UACH U PA3BUTh
HEOOXOoAuMbIE B JajibHEWINEW KU3HU HaBbIKUA. [Ipu mocTpoeHuM Momaenu
3aTparuBaeTCs MHOXKECTBO IpoOJieM W3 pa3HbIX 00JlacTe 3HAHUA — OT TEOPHH

MCXAaHHMKH OO0 IICUXOJOTHH, — YTO SABJIICTCA BIIOJTHEC CCTCCTBCHHBIM.

AKTYaJIbHOCTH IPOrPaMMbI

AKTyaJIbHOCTh JAHHOH MPOrpaMMbl COCTOUT B TOM, YTO POOOTOTEXHHUKAa B
IKOJIE MPEACTABIIAET y4alIUMCSl TEXHOJOruu 21 Beka, COCOOCTBYET PAa3BUTHUIO UX
KOMMYHUKATUBHBIX  CIIOCOOHOCTEW,  pa3BUBA€T  HABBIKM  B3aUMOJEHCTBHS,
CaMOCTOSITEJIBHOCTH IIPU  INPUHATUH PEIICHHUM, PpAacKpbIBA€T HX TBOPYECKHM
noreHiran. [loapocTky nydmie MOHUMAIOT, KOrAa OHHU YTO-THOO CaMOCTOATENIbHO
co3aaroT Wi uzo0peraroT. [Ipu npoBeneHUn 3aHATHI 110 pOOOTOTEXHUKE ATOT (PakT
HE IIPOCTO YUUTBIBAECTCS, 4 PEATIbHO UCIIONIB3YETCS Ha KAaXKJAO0M 3aHATUH.

Peanu3anus 3Toil mporpaMmel B paMKax CpPEeIHEW IIKOJIbI IIOMOTaeT Pa3BUTHIO
KOMMYHHUKATHBHBIX HABBIKOB y4JallUXCs 3a CUET aKTMBHOI'O B3aMMOJECHCTBUSA JETEN B
XOZIe TPYNIOBOM MPOEKTHON AEATENbHOCTH, PA3BUBAET TEXHUYECKOE MBIIUICHUE MPU
pabore ¢ 3D pemakropom LEGO m mabopom LEGO MINDSTORMS EV3, tak xe
oOy4daeT HayaJbHBIM HaBbIKAM MPOrPaMMUPOBAHUS.

IHenaroruyeckas 1eJ1Ieco00pa3HOCTh IPOrPAMMBI OOBSICHSIETCS
(opMUpPOBaHMEM BBICOKOTO MHTEIUIEKTA Yepe3 MacTepcTBO. Llenblil psn cnennaibHbIX
3a7jaHuil Ha HAOIOJIEHUE, CpaBHEHUE, JOMBICIUBaHUE, (DaHTA3MPOBAHUE CIYXKAT IJIs
noctukeHust aroro. [Iporpamma HampaBieHa Ha TO, YTOOBI 4Yepe3 TPyA MPUOOLIUTH
JIeTeN K TBOPUYECTBY.

Ba)XHO OTMETHTH, UTO KOMIIBIOTEP HMCIOJB3YETCS KAK CPEICTBO YIPABICHUS
MOJIECNIBIO; €r0 HCIIOJIb30BAHWE HAIPABJICHO HAa COCTABICHUE  YIPABJISAIOIINX
QITOPUTMOB JUIsl COOpaHHBIX MOAENEeH. Yyaliuecs NOJy4aroT MpelCTaBlIeHue 00
0COOEHHOCTSIX COCTaBJICHHUS MpPOrpamMM YIpPaBIEHUS, aBTOMATH3allMM MEXaHH3MOB,
MOJIETUPOBAHUH PAOOTHI CUCTEM.

IpuHIMI MOCTPOEHUs MPOrPaMMBbI



Ha 3ansTusix co3maHa CTpyKTypa JEATEIbHOCTH, CO3JArolias YCJIOBHS IS
TBOPUYECKOTO PAa3BUTHSA IIKOJbHUKOB HA pa3jIMYHBIX BO3PACTHBIX JTalax U
npeaycMarpuBaromias ux AuQQepeHuanuio no CTeNeH! 01apEeHHOCTH.

OcHOBHBIE TUIAKTUYECKHUE MPUHIIUIIBI TPOTPAMMBIL:

®  JIOCTYIHOCTb M Harjsi{HOCTb;

®  [0OCJEI0BATEIbHOCTh U CUCTEMAaTHYHOCTh OOYUEHHUS U BOCIIUTAHMUS;

®  y4YeT BO3PACTHBIX U UHJIMBUIYAIbHBIX OCOOCHHOCTEH JIeTEH.

OOy4asich Mo mporpaMme, ACTH MPOXOIAT MyTh OT MPOCTOTO K CIOKHOMY, C
Y4€TOM BO3Bpara K NpoiiICHHOMY MaTepually Ha HOBOM, 0OJie€ CII0)KHOM TBOPYECKOM
YpOBHE.

OTtimnyuTeIbHbIE 0COOEHHOCTH JAHHOW MPOrpaMMBbl OT YK€ CYILECTBYIOIINX
B OTOM 00JIaCTU 3aKJII0YAETCsl B TOM, YTO IIPOrpaMMa OpMEHTUPOBAHA HA TPUMEHEHUE
IIMPOKOr0 KOMIUIEKCA Ppa3JIMYHOIO JIOMOJHUTEIBHOIO Marepuaiga O MPOCTEUINX
(bu3MUeCcKUX 3aKOHAX, JIEKAIINX B OCHOBE COBPEMEHHON (hM3MUECKON KapTHUHBI MUPA,
Han0oJee BaXKHBIX OTKPBITUSAX B 00JACTH (PUBHKHU.

[Iporpammoii mpenycMOTpeHO, YTOObI KaXk/10e 3aHsATHE ObUIO HAIpaBJICHO Ha
OBJIaJICHUE OCHOBAMM MEXaHUKH, Ha IPUOOIIEHUE eTel K aKTUBHOU MO3HABATEIHHOMN
U TBOpueckod paborte. Ilporecc 0OydeHHS CTPOUTCS HAa EIMHCTBE AKTHBHBIX U
YBJIEKATEJIbHBIX METOJIOB U MPUEMOB yuyeOHOU pabOThl, MPU KOTOPOM B Mporecce
YCBOCHMS 3HAHU, 3aKOHOB MPAaBUJI y MIKOJIHHUKOB Pa3BUBAIOTCS TBOPUECKUE HAYAIA.

OO0pa3oBaresibHbIN MTPOLECC UMEET PSIJI MPEUM YILIECTB:

®  3aHATHUA B CBOOOIHOE BpEMS;

e  o0yueHWEe OpraHM30BaHO HA JOOPOBOJILHBIX HaudajgaxX BCEX CTOPOH (IETH,
POJIUTENH, TIEJIaroTH);

®  JIeTAM  TPEIOCTaBJSETCS  BO3MOXKHOCTh  YAOBJIETBOPEHHUS  CBOMX
MHTEPECOB U COUYETAHUSI PA3TUYHBIX HAIIPABICHUM U POPM 3aHATHS;

Cpoku peasmzanum mnporpammbl: [Iporpamma cocraBieHa C Y4€TOM
CaHUTAPHO-TUTUEHUYECKUX TPeOOBAaHUU, BO3PACTHBIX OCOOEHHOCTEM ydaluxcs
CpellHero IKoJabHOro Bo3pacta (11-12 ner), mnpencraBiser co0oil cuctemy
WHTEJUIEKTYaJIbHO-PAa3BUBAIOIINX 3aHATUN JUIS y4dalluxcs M paccuuTaHa Ha 1 ron

oOy4deHus.



Kypc «PoboToTexHnka» OTHOCUTCS K OOIIEMHTEIEKTYaIbHOMY HAIPABICHUIO
Pa3BUTHSI IMYHOCTH, TJI€ I€TU KOMIUIEKCHO UCIIOJIb3YIOT CBOU 3HAHUSI.

[TpakTrueckas paboTa ¢ KOHCTPYKTOPOM MO3BOJISIET 00YJAIOIIUMCS:

®  COBMECTHO O0y4yaThCsl B paMKaxX OJJHOW IPYIIIbL;

®  paclpelensaTh 0053aHHOCTU B CBOEH IpyIIIE;

®  TPOSBIATH MOBBINMICHHOE BHUMAHHUE KYJIbTYpPE U TUKE OOIIECHUS;

®  TPOSBIATH TBOPUECKHM MOAXO] K PEIICHUIO MTOCTABICHHON 3a/1auu;

®  CO03/1aBaTh MOJEIH peajbHBIX 0OBEKTOB U MPOIIECCOB;

e  pemaTh 331a4u MPAKTUUECKOTO COACPKAHMS;

®  MOJEIMPOBATH U UCCIEIOBATH MPOIIECCHI;

®  [EepeXOJUTh OT OOYyYEHHUS K YUEHHUIO.

[Iporpamma BHEYPOUHOUI e TeNbHOCTH «JIerokOHCTpYHpOBaHUE
obecnieunBaeT 1-3 ypOBHU BOCTIMTATEIbHBIX PE3YJIbTATOB.

Jlnst peanu3anuu mporpaMMsbl IaHHBIN Kypc 00ecTeyeH:

— bazoBeiMaabopom LEGO MINDSTORMS EV3

— IIporpammuoe ob6ecnieuenne LEGO MINDSTORMS EV3;

— becninatrnoit mporpammoit  LEGO Digital Designer (version 4.3.8) (3D
penakTop BUPTyalbHOTO KOHCTpykTOopa LEGO);

— HOYTOYKamu, IPUHTEPOM, CKAaHEPOM, BUEO 000PYI0BAHUEM.

Ilnanupyembie pe3yJibTaThl OCBOCHHS IIPOrPaAaMMbI IO POOOTOTEXHUKE:

JIM4YHOCTHBIE PE3ybTATHI:

1) ®opmupoBaHue CHOCOOHOCTEH  OOydJarOIIMXCS K  CaMOPa3BHUTHIO,
caMm000pa30BaHUIO0 U CAMOKOHTPOJIIO HA OCHOBE MOTHUBAIIMHM K POOOTOTEXHUYECKON U
y4eOHOU IeATeTbHOCTH;

2) ®opMUpOBaHKE  COBPEMEHHOIO  MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY PAa3BUTHIO OOIIECTBA U HAYKH;

3) ®opmupoBanre kKomMMmyHuKaTHBHOH W MKT-kommereHTHOCTH ISt
YCHEIIHON COLMAIM3al[ii U caMOopeann3alii B 0OIIECTBE.

MeranpeaMeTHbI€ pe3ybTaThI:



1) yMeHHe caMOCTOSATENBHO OMPEACATh LEIU CBOCTO OOYYCHUsI, CTABUTh U
dbopMynrpoBath At ceOs HOBBIC 3a7auMl B yu€Oe W MO3HABATEIbHOM NEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH NTO3HABATEIBHOM 1€ATEILHOCTH;

2) yMEHHE CaMOCTOSITEIbHO IJIAHUPOBATH IMYTH JIOCTHOXKCHHS IIeNield, B TOM
4yucle ajlbTEPHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOoisiee A()PEKTUBHBIE CHOCOOBI
pelieHust y4eOHbIX U TTO3HABATEIbHBIX 337124,

3) yMeHuE COOTHOCUTh CBOM JACHCTBUSI C MJIAHHPYEMBIMU pPE3YJbTaTAMH,
OCYILIECTBJIATh KOHTPOJIb CBOEH NIEATEIBHOCTH B MPOLIECCE TOCTHKEHUS pe3yibTara,
OIpEAeIIATh CHOCOOBI NEUCTBUM B pamMKax MPEMJIOKEHHBIX YCIOBUH M TpeOOBaHUIA,
KOPPEKTUPOBATH CBOU JIECTBHS B COOTBETCTBUU C U3MEHSIONIEHCA CUTyalluE;

4) yMeHHME OLEHHMBATh MPABUJIBHOCTh BBIMOJHEHUS Yy4e€OHOM 3ajgauw,
COOCTBEHHBIE BO3MOXKHOCTH €€ PeIIeHUS;

5) BIajeHuEe OCHOBAMHU CAMOKOHTPOJIS, CAMOOIEHKH, MPUHSTHUS PEIICHUd U
OCYILIECTBJIEHHUS] OCO3HAaHHOI'O BBIOOpA B yU€OHOM M MO3HABATENbHOU 1€ATEIbHOCTH;

6) yMEHHE OINpeeNsiaTh MOHATHUSA, CO3/aBaTh OO0OOILEHMS, YCTaHaBIUBAThH
IIPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3AKIOYEHUE
(MHAYKTUBHOE, I€IYKTUBHOE U 110 aHAJIOTUH) U JIENaTh BHIBOABL

7) yMeHue co3daBaTh, NPUMEHATh M NpeoOpa3oBbIBaTh 3HAKM U CHMBOJIBI,
MOJIENIM U CXEMBbI [T pEICHHs] YIE€OHBIX U MO3HABATEIbHBIX 3a]1aY;

[IpenmeTHbBIC Pe3yIbTATHI IO MaTEMaTUKE U MH(HOPMATHUKE:

8) oOBIaJeHUE NPOCTEUIIMMHU Croco0aMu TPEACTaBICHUS M aHaIu3a
CTATUCTUYECKUX JIAHHBIX;

9) pazBuTHEe yMEHUN MPUMEHATH M3YyYEHHBIE MOHSATHS, PE3YJIbTaThbl, METOJIbI
JUTSL pelIeHus 3a]1a4 IPaKTHYECKOro Xapakrepa v 3a7a4 U3 CMEXKHBIX JUCLHUIUINH;

10) dopmupoBanue nHOOPMAIIMOHHON U AITOPUTMUYECKON KYIbTYpHI;

11) cdopmupoBanue npencraBieHUs] 00 OCHOBHBIX H3Y4aE€MbIX MOHSITHUSAX:
uHdOopMaIus, aIrOpUTM, MOJIENTb — U UX CBOMCTBAX;

12) pa3BuTHE  ANTOPUTMHUYECKOIO  MBILUICHHS, HEOOXOIMMOTO IS

npoheccuOHaNbHOU IEATEIbHOCTH B COBPEMEHHOM OOILECTBE.



Memoowl opzanu3zayuu yuedHozo npouecca.

. I/IHd)ODMaHI/IOHHO — PCLEHOTUBHBIA METOJ (HpeI[’I)}IBJIeHI/IG rncaaroromMm

uHDOpMaIIMi W OpraHM3aIlusl  BOCHPHUATHSA, OCO3HAHUS W  3allOMHUHAHHE
OO y4JarIMMUMUCS JaHHOU UH(POPMAIUN).

° PCHDOHVKTHBHBIﬁ MCTO/J, (COCTaBJ'IeHI/IC U  TPCABABICHUC IICAarorom

3aJ]aHuii Ha BOCIPOM3BEICHHE 3HAHUM W CIIOCOOOB YMCTBEHHOW M MPaKTUYECKON
JIEITENbHOCTA, PYKOBOJCTBO W KOHTPOJb 3a BBIIIOJHEHUEM; BOCIPOU3BEICHUE
BOCIIUTAHHUKAMHU 3HAHUW M CIOCOOOB JACHCTBHM MO oOpasiiam, IPOU3BOJIBHOE H
HETMPOU3BOJILHOE 3aIIOMUHAHHUE).

. Meton npo6JeMHOT0 M3JI0kKEeHUs (MOCTAaHOBKA TMEAaroroM mpoOieMbl H

pacKpbITUE JOKa3aTeIbHO IIYyTM €r0 PpELICHHs; BOCIHPUATHE U  OCO3HAHUE
00 y4aroUIMMUCS 3HAaHUH, MBICIIEHHOE TPOTHO3UPOBAHUE, 3aIIOMUHAHNUE).

. 9BDI/ICTI/I“I€CKI/H>'I MCTOJ (HOCTaHOBKa rncaaroromMm HpO6JIeMI>I,

IIaHUPOBAHUC U PYKOBOACTBO ACATCIBHOCTU Y4JalIHUXCs; CaMOCTOSATCIIbHOC PCIICHUC
O6yanOIHHMHCH 4YaCTH 3aJlaHusl, HCIIPOU3BOJIbHOC 3allOMUHAHUC U BOCHpOI/I3BCI[€HI/IC).

° HccnenoBaTeIbCKUM METO (COCT&BJIGHI/IG U IIPCOBABJIICHUC IICAArOroM

MPOOJIEMHBIX 3a/1a4 U KOHTPOJIb 32 XOJIOM PEIICHHS; CAMOCTOSITEIbHOE IIJIAHUPOBAHKE
O0y4aroUIMMUCS 3TaroB, CHOCOO HCCIENOBAHMS, CAMOKOHTPOJb, HEMPOU3BOJILHOE
3alIOMUHAHUE).

B opranmuzanuu yueOHOU 1MO3HABATEIHHON NESATEILHOCTHU MEIaror UCIIONb3YeT
TaK)K€ CJIOBECHbBIC, HATJISAIHbIE U MPAKTUUYECKUE METOIBI.

Cnogecnvie memoowt. ClOBECHbIE METOABI NEAArOr MPUMEHSET TOrAa, Koraa
IJIABHBIM UCTOYHUKOM YCBOCHUS 3HAHUI 00y4aroIMMUCS ABIISETCS CIOBO (0€3 Omophl
Ha HarJsIHBIE CHOCOOBI W TpakTHYECKylo pabory). K HUM oOTHOCATCS: pacckas,
Oecena, oOObsICHEHHUE U T.]I.

Hacnaouvie memoodvi. K HuUM  OTHOCUTCA  METOAbl OOyYeHHS C
MCIOJIb30BAaHUEM HATJISITHBIX TTOCOOUH.

Ilpakmuueckue memoodvi. MeTobl, CBA3aHHBIE C MPOLIECCOM (HOPMHUPOBAHUS
Y COBEPIIECHCTBOBAHUS YMEHHUW M HABBIKOB oOydarommxcs. OCHOBHBIM METOAOM
ABJISIETCS] IPAKTHYECKOE 3aHSTHUE.

Juoaxmuueckue cpeocmea.

B xone peanmmzarun 00pa3oBaTeabHON MPOTPaMMbl TIEAArOroM HCTOIb3YIOTCS

AUJAKTHYCCKHUE CpCACTBA: y‘l€6HBIC HarjsiaJHbIC HOCO6I/IH, AEMOHCTPAalMOHHEBIC



YCTPOMCTBA, TEXHUYECKHE CPECTRA.

dopma nogBeAeHNS UTOrOB 0CBOeHHA porpamMmbl «PodoToTrexHnka»

Cucrema oueHuBaHus — Oe3oTMeToyHass. Mcmonb3yercs TOJNBKO CIIOBECHas
OLICHKA TOCTMKEHUW yJalluXCs.

dopMa noABEAEHU UTOTOB PEAIU3ALUUA IIPOrPaMMbl — UI'PbI, COPEBHOBAHUS,
KOHKYPCBI, BBICTABKH.

KonTposne mpeanosnaraer BbIBIECHUE YPOBHS OCBOCHHUSI y4EeOHOIro marepualia

IIpru N3y4CHHUH, KaK OTACJIbHBIX PA3JICJIOB, TAK U BCEH MporpaMmabl B IICJIIOM.

Conep:xanue nporpaMmmbI

3amavya JaHHOTO Kypca - MO3HAKOMUTH O0YYaroIIUXCsi ¢ KOHCTpyKTOpoMm Lego
Mindstorms EV3. Hayuute coOuparb 0a30Bble  KOHCTPYKIHH  POOOTOB,
MPOrpaMMHPOBATh HMX IIOJ OMpPEACICHHBIC 3aJaud, pa3o0parTh 0a30BBIC PEIICHUS
HanboJee pacmpoCTPAaHEHHBIX 33/1a4-COPEBHOBAHU.

Kypc paccumran Ha [emaromux TEpBbIE IIard B MHUP POOOTOTEXHHKHU C
noMoIpio KoHCTpykTopa Lego Mindstorms EV3. Bce mpumepsl poOOTOB B 3TOM
Kypce CleJaHbl C TMOMOIIbI0  KOHCTpykTopa Lego  Mindstorms EV3,
MporpaMMHUpPOBAHUE POOOTOB OOBICHSETCA Ha TpUMEpe cpeabl pazpadboTku Lego

Mindstorms EV3.

Pa3znen 1 - Beenenue

BBonHBII ypOK. Texnuka Oe30macHOCTH MpU padboOTe C KOMIBIOTEPOM B
kabuHeTe podotorexuku. [IpaBmia paboTel pu padoTte ¢ KOHCTpyKTOpoM. [IpaBuio
paboThl C KOHCTPYKTOPOM M 3JekTpuueckuMu mnpudopamu Habopa LEGO WeDo u
Lego Mindstorms EV3. Po6ororexauka B KocMudeckoit oTpociu, poOOTOTEXHUKA Ha
ciyk6e  MUC. JleMoHCTpamusi MNEpPEeIoOBBIX  TEXHOJIOTMUECKHX  pa3paloToK,
ucnoib3yeMbix B Poccurickon denepanuu.

Dopmul 3anamuil: nekuus, Oecena, MHAMBUAYalbHas padoTa, Mpe3eHTalus,

BHUJICOPOJIUK.

Pa3zgea 2 - 3HakoMCTBO ¢ KOHCTPYKTOpOM Lego

3nakomcTBO ¢ Habopom Lego Mindstorms Education EV3.



[loHSITUST OCHOBHBIX COCTaBIISIIOIIMMHU YacTe cpeibl KOHCTPYKTOpa, IIBET,
(GbOopMBI U pa3Mepbl JeTalleH.

Dopmul 3anamuii: 1exuus, 0ecena, Mpe3eHTaIMs.

Pazgesn 3 - 3HaKOMCTBO € NPpOrpaMMHBIM o0ecriedyeHueM U 000pyA0BaHHeM
N3yuenne y4yeHMKaMu BHU3YallbHOW Cpeabpl IporpamMmupoBaHus Lego
Mindstorms EV3 Home Edition, e€ untepdetica u 6;10K0B.
N3yaenne wmukpokomneiorepa (Moayns EV3) nabopa LEGO EV3, ero
uHTEepdeiica, BETPOEHHOT0 B MEHIO M BO3MOKHOCTEH MPOrpaMMHUpPOBaHUsI OJIOKOB.
Monyabs EV3 ciiykUT LEHTpPOM YOpPABJICHHS W SHEPreTUYECKON CTAaHLMEH
pobora.
HccnenoBanue MmoTopoB u garunkoB Habopa LEGO EV3:
Boabmoir MOTOpP - MO3BOJSET 3alpOrpaMMHpPOBATH TOYHBIE W MOUIHBIE
JeNCTBUS podoTa.
Cpeanuii MOTOp — TIO3BOJISIET COXPAHATh TOYHOCTh JIBJKEHHUU poOoTa,
KOMIIAKTHBIM pazMep MeXaHu3Ma OTJINYaeTcsi ObICTPON peakiueil IBUKEHUH.
YabTpa3ByKoBOM JATYMK - UCIIOJIB3YET OTPAKEHHBIE 3BYKOBBIE BOJIHBI IS
U3MEPEHMsI PACCTOSHUSI MEXIY JaTYUKOM U JIOOBIMH OOBEKTaMU Ha CBOEM
MyTH.
JlaTyMK 1pBeTa — [IOMOraeT paclno3HaTb CEMb pa3IMYHBIX LBETOB U
OIPEAEIIUTh APKOCTh LIBETA.
JlaTYMK KacaHHUSA — PacCHO3HAET TPU YCJIOBHS: NPUKOCHOBEHHE, LIEITYOK,
OTIyCKaHUE.
AKKYMYJIITOpHasi OaTapesi — SKOHOMUYHBIN, HKOJIOTUYECKU O€3BpEeIHbIC U
yIOOHBI UCTOYHUK SHEPTUU Uit poOoTa.
@Dopmul 3anamuii: nekuus, Oecena, HWHAMBUAYalbHas padoTa, peuieHue
po0JIeMbl, TpaKTUYeCcKas padbora.
Pa3nen 4 - KoncTpynpoBanue 3aianabix moaeieii EV3
VYyamuecss NOCTPOST W 3anporpaMMupyrotr wmopens «llpocmoit  podoomy,
KOTOpasi TOMOXXET Ha TpakTHKe Hu3yduTh padory moayisi EV3. TlpousBogutcs
MOJAKJIIOYEHHE OOJBIIMX MOTOPOB K MOIYJIO uepe3 ClelHalbHbIe YepHble Kalems
Habopa.

PaGora ¢ MOACJIBIO «Pobom ¢ oamuukom paccmosnusn) 1M03BOJIMT Y3HATDb



y4daummcs padoTy yJabTPa3BYKOBOI0 1aTYMKA, €70 MaKCUMaJlbHbIE 1 MUHUMAaJIbHbIE
3HaueHud. PaznuuHble crocoObl MPOrpaMMHUPOBAHMS AaTUMKa MO3BOJIUT MCCIIEI0BAThH
paboTy ABUTaTENEH U JBUKEHUE poOOTAa.

N3ydenue naTyuka 1BeTAa, IPOBOJUTCA BO BpeMsi KOHCTPYUPOBAHUA W
nporpaMMupoBanusi mojaenu «Poéom ¢ damuuxom ueemay, ydamuyecs TPOBOISAT
uCcClieloBaHue paboThl JaTd4vka u ero ocobeHHoctu. Ilpu pa3HBIX BHIAX
MIPOrpaMMHPOBaHUs poO0Ta, HAOTIOJAETCS N3MEHEHUE B IBUKCHUU JIBUTATEIICH.

Taxoxe ydammecss coOepyT Takue MOJICTH KakK: I[BETOCOPTUPOBIIUK, THPOOOH,
IIEHOK, POOOT pyKa.

@Dopmul 3anamuii; nexkuus, Oecena, WHAMBUAYyalIbHas paboTa, pelrieHue

MPOOJIEMBI.

Pa3znen 5 - UnauBuayaibHasi NPOEKTHAS 1eATeIbHOCTh

Co3nanne coOCTBEHHBIX MOJeNell B rpynmnax (HampuMep - 4achl CO CTPEIIKAMH,
rumHact EV3, pobor-xynoxuuk EV3 Print3rbot, roHounas mammna ¢popmyna 1 EV3,
MOMIIMK Tojla, poOOT ¢ KIEHIHEH, celeHoxon, mpuBojHas miarpopma EV 3 Ha
T'YCEHUYHOM XOAY).

CopeBHOBaHME Ha CKOPOCTh IO CTPOUTENLCTBY IPOUIEHHBIX MOJIEJIEH .

Pabora ¢ mporpammoit LEGO Digital Designer (BUpTyajbHBIi KOHCTPYKTOP
Jlero).

LEGO Digital Designer 4 - mporpamma Juisi CO3[aHUs pa3iu4yHbIX 3D-
OOBEKTOB Ha OCHOBE BHPTYyalbHBIX neTaieil koHcTpykropa LEGO ot camux
pa3pabOTYMKOB 3TOT0 MONYJSAPHOIO KOHCTPYKTOpA. 3ToM Jlero, kak U B HaCTOSIIEM
KOHCTPYKTOPE, MOXHO HCIOJIb30BaTh OIPOMHOE pPa3HOOOpa3ue CYHIECTBYIOLUIUX Ha
na"HHeId MOMeHT LEGO-311eMeHTOB.

[Iporpamma LEGO Digital Designer Bkimtouaer npumepHo 760 Tumon
AJIeMEHTOB. BrIOpaHHOM JeTaii MOXKHO MPUCBOUTH JIt000# 1BeT. Kak ¥ B OOBIYHBIX
3D-penakTopax, pabodyro 00JacCTh MPOrpaMMbl MOXKHO TNPUOMIKATh U yIANSTh,
pa3BopauuBaTh MOJ JIIOOBIM YIJOM, CBOOOJHO IMepeMeliarhes 1mo Heul. 3aaHuil poH
MOXXHO JTOOABUTH MJIM TTIOMEHSThH B PEKUME MPOCMOTPA TOTOBON BUPTYAJILHON MOJIENU
LEGO. Hurepdeiic mporpaMmbl O4€Hb HPOCT W YOOOEH, MO3TOMY AaKE CaMOMY
MaJIeHbKOMY peOeHKY Oy/IeT HECIOKHO pa3o0paThcsi ¢ BupTyaabHBIM KOHCTPYKT OpOM

Jlero. HporpaMMa NoaACPKUBACT ABA PCKHMMaA KOHCTPYHPOBAHHUA: Bbl MOXKETC HAYATb



BCce "c HyJ'I}I" N BOIIJIOTUTH CBOM AaKC€C HEMBICIIMMBIC (l)aHTa?:I/II/I B CO3JaHHBIX MOJCIIAX

Wi AOOIIOJIHHUTB IIOYTHM TI'OTOBBIC MOJCIIH,

IIOJIBb30BATCIIAM.

4dTO PCKOMCHAYCTCA HAYMHAIOIINM

Pa3nen 6 - HOBTOpeHI/Ie H3YYCHHOI'0 MaTepuaJia. IlonBeneHue UTOroOB 3a roji.

Temarnueckoe nNJIaHUPOBaHUE

Komuue | Teopus |IIpakTuka
Ne HasBanwue pa3zzaemna/ TeMbl 3aHITHS cTtBO | (Kom-BO | (KOJ-BO
YacoB | 4acoB) | YacoB)
1. BBenenue
TexHrka 6€30MacHOCTU MPU PadOTE C KOMITbIOTEPOM .
b [ IpaBwia pabOTHI C KOHCTPYKTOPOM. : : .
2 [3HAKOMCTBO C KOHCTPYKTOpoM Lego
2.1 |Lego Mindstorms EV3. 2 1 1
3 [BHAKOMCTBO ¢ MPOrpaMMHBIM o0ecriedyeHrneM 1 000py10BaHHEM
3.1 BusyanbHas cpenia mporpaMMHUpOBaHUS 2 1 1
39 [ [porpammHBIii HHTEpdEC (MUKPOKOMIIBIOTED). 5 . L
Motopsl. JlaTunku.

4 [KoncTpyupoBaHue 3alaHHbIX Moneaeid WeDo
4.1 Maiino - Hay4HbIl BE3EXO]I. 2 1 1
4.2 [Tsara, xoap0a, TOTYOK. 2 1 1
4.3 (CKOpoCTh U e371a. 2 1 1
4.4 Mpounble KOHCTPYKIIMH, PhIYAr. 2 1 1
4.5 [[lepemenieHre MaTepuaioB, HOIHEM. 2 1 1
4.6 |[IBmkenue, BpalieHue, IOBOPOT, PYJICBOM MEXaHU3M. 2 1 1

5 |[KoncTpyunpoBanue 3agaHHbIX Monedeil EV3
5.1 [PoGot Yuurenn 6 1 5
5.2 [[IBeToCcOpTHPOBIIUK 6 1 5
5.3 [upoboii 6 1 5
5.4 [[llenox 6 1 5




5.5 [Pobort pyka 6 1 5

6 [UnauBUaYyaJbHAs POEKTHAas AesITeJIbHOCTh

6.1 Co3nmanre cOOCTBEHHBIX MOJIeNIeH B IpymIax 8 2 6

CopeBHOBaHHUE HA CKOPOCTh IO CTPOUTEILCTBY
6.2 4 1 3
[TPOMICHHBIX MOJEIIEH

6.3 [Paborta c mporpammoit LEGO Digital 4 1 3

6.4 [[ToBTOpEeHKE U3yUYEHHOTO MaTepHraia 2 1 1

Bcero| 68 u 20y 48 4y

Jlureparypa

1. Oscanunkas JL.IO. Kypc nporpammupoBanusi pobora EV 3 B cpene Lego
Mindstroms EV3 / JL.IO. Oscanaunkas, J.H. Oscauuikuii, A.J]. OBcaaunkuii. 2-¢
uznanue., nepepad. v non. — M.: UznarensctBo «Ilepo», 2016. — 300 c.

2. Koreroa W.B. Pabowas mnporpamma «TexHomorus mnpuMeHEHUsS
MPOrPaMMHUPYEMBIX POOOTOTEXHHUECKUX pelieHnid Ha npumepe tiargopmer LEGO
MINDSTORMS Education EV3»

3. AcmonoB A.I'. ®opmupoBaHne yHUBEpPCATbHBIX YYCOHBIX JCHCTBUU B

OCHOBHOM I1IKOJIE: OT JAeicTBUs K MbIciiu — MockBa: [Ipocsemenue, 2011. — 159 C.




