TAUMBIPCKOE MYHULIMITAJILHOE KA3EHHOE
OBILEOBPA30OBATEJIbHOE YVYPEX/IEHWUE
«TOTATIOBCKAS CPEIHAA IIKOJIA Nel2»

PACCMOTPEHO
Ha 3acenanuu [[IMO
Mpotokon Ne 4 « V55 g4 2023r.

JononuuTteabHas o01eodpa3oBaTebHas
o01epa3BUBaloLLas nporpaMmma
«PoboTOTEXHHKA»
HaripaBneHHOCTb NPOrpaMMBbl - TEXHUYECKas!
YpoBeHb MporpaMmsbl - 6a30BbiH
Bo3spact obyuaromuxcs: 11-17 et
Cpok peanuzauuu: 1 roa

ABTOp NIpOrpamMmMbl:
yuntelb nHGopmaTuku | KaTeropuu
Capwir Pycnan CepreeBud

n.Iloranoso
2023



Conep:xkanue

Paznen 1 KoMniieke 0OCHOBHBIX XapaKTEPUCTHK JTONOJHUTEIbHOMN
001meo0pa3oBaTeJbHOM 001epa3BUBalOIeil MporpaMMbl «Po00TOTEXHMKA

1.1, TTOSICHUTEITBHAS BATTHICKA. 1. uvvveeisvreeesssressssssessssssesssssessssssssssnssssssssessssssssssssseessnssesssssenss cTp. 2
1.2. Ilens u 3amaum TOMOJTHATEILHOM 00IIe00pa30BaTeILHON 00IIepa3BUBAIOIIICH
TPOTPAMMBI «POOOTOTEXHIKA. +...vveuvvevrtaseeeieesieesieessseeteesseesseesssessseesseesseesssessnesseessessseees cTp.6
1.3. COMEPAKAHUE TIPOTPAMMBL. . . ..t euettentteeentteennteeeneeennaeeennneesennneeenneearieneeans ctp./
1.4, TTIPOTHOBUPYEMBIC PEBYITBTATBL. ...vveesuvreressrrrsssssressssseesssssessssssesssssnesssesssssssessssesessneens cTp.8
Pa3nen 2. Komiuiekc opranu3anuOHHO-NEJArOrM4ecKUX yCJI0BHii

2.1. Kanennapubiii yaeOHsblil rpaduk Ha 2023-2024 yUEOHBIH TOM....vvveeiireeeirreesiieeeeanens ctp.14
2.2. YCIOBUS PEATTUBAIIAN TIPOTPAMMBL. ... veertviireasreesseesseessressseasseessesssessssessseesseessesssnesnnens ctp.17
ARG T (01070013 B s Lo 1117 1 SO PR ctp. 17
2.4. MeTon4ecKoe 00ECTICUCHHIE TTPOTPAMMBL. .....veeuveereeriressreasreasseesseesssessseenseessessneesnens ctp.19
PRI @107 (o0} Q1% 1<) 0 ;1 ) o) S cTp.22

0007 81 (07 0S5 2 1 (PP PPPRRPTRI cTp.24



Pazneal.
KomnJieke 0CHOBHBIX XapaKTePUCTHK JIOTOJHUTEIbLHOM 00111€00pa3oBaTeIbHOM
o01mepasBuBaieii mporpamMmmbl «Po00TOTEXHUKA)
1.1. llosicHuTeEIbHAA 3aNIMCKA.

JlononHuTeNnbHas o6mieo0pa3zoBaTeabHasi oOLIepa3BUBalOIIas MporpaMMa TeXHUYECKON
HamnpaBieHHocTH «PoboroTexHuka» paspabotaHa Ha ocHoBe denepaibHOr0 3aKOHA OT
29.12.2012r. No 273-®3 «OO6 ob6pazoBanuu B Poccuiickori denepauuny», Konuenimu
pa3BUTHS JOMOJHUTENBHOTO 00pazoBanus aerer oT 04 centsadps 2014r. Ne 1726-p, [Ipukaza
Munnpocsemenus Poccun ot 09.11.2018 N 196 “O6 yrBepxkaenun [lopsaka opranuzanuu
U OCYIIECTBICHUS o0pa3oBaTeIbHOM JeSATEIbHOCTH o JOTIOJTHUTEIIbHBIM
00111e00pa30BaTeNbHBIM MPOTpaMMamM’’, METOJIMYECKUX PEKOMEHIAINM MO MPOSKTUPOBAHUIO
JIOTIOJTHUTENIBHBIX OOIIepa3BUBAIONINX MporpaMM MuHHUCTEpPCTBAa 00pa3oBaHUs W HAyKU
Poccuiickoit @enepanuu (nHGOopMaImonHoe nmucbMo Munobpuayku Poccuu ot 18.11.2015r.
Ne 09-3242), Crpareruu pasputus BocnuTaHus B Poccuiickoit @eaepanuu Ha Meproj JI0
2025 roga, B coorBerctBun CanlluH (ot 04.07.2014r. Ne 41 «O06 ytBepxkaenuun CanlluH
2.4.4.3172-14 «CaHnTapHOITHUAEMHUOIOTHYCCKIE TPEOOBAHUS K YCTPONCTBY, COASPIKAHHUIO U
OpraHu3alMi peXuMa paboThl  00pa30BATENBHBIX OpTraHU3AIMi  JTOMOJHHUTEIHLHOTO
oOpazoBanust Jnereit» dDenepanbHOro TrocCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa
Ha4yaJbHOIO O0IIEro 00pa3oBaHMs.

CoBpemeHHOE OOIIECTBO XapaKTEpU3yeTCsS OUYCHb OBICTPHIMH M TJ100aJIbHBIMH
M3MEHECHHUSIMHU BO BCEX O00JacTAX YeJOBEUECKOW >ku3HU. JlomonaHuTenpHOe oOpa3oBaHUE
oOnmagaeT OOJBITUM TIOTEHIIMAJIOM B Pa3BUTUU W TOJATOTOBKE JIMYHOCTH peOCHKa K
CaMOOTIPEICIICHUIO M CAaMOPEaTN3alliH B 3TUX YCIOBHUSX.

CTpeMUTETBHBIN TIPOTPECC PATUOAICKTPOHUKH BO BCEM MHPE — OCOOCHHO B TaKHUX
00JacTsaX Kak poOOTOCTPOCHHUE, PAIUOYIPABICHUE, KOMIBIOTEPHBIE TEXHOJOTUU — JEIal0T
HEOOXOJIMMBIM CO37[aHHNE COBPEMEHHOM 00pa3oBaTeILHON MPOTPaMMBI IO OOYUCHHIO JeTei
ATUM 00JIACTSAM 3HAHHIA.

IIporpamma «Po0oToTexHuka» pa3padoTaHa Ha OCHOBe:

1.«ArduBlock Mo6unsnbie Po6oTs» ABTop: Butanuii [letpos.

NzpareancrBo: ArduBlock. T'ox uzmanus 2019 ( https://edurobots.org/book/ardublock-
mobile-robots/)

2. «Cranb unxxenepom». ABrop: Tarbsina I'anakronona. ['ox nznanus: 2019
(https://edurobots.org/book/ardublock-mobile-robots/)

3. «Texnonorus Pobororexunka Ha turargopme Arduino» 9 kmacc: yueonuk /J1.T0,
Komocos. — 2-¢ u3a. Ctep. — Mocksa: IIpocsemnienue, 2022. — 176 ¢

4. «Texnonorus Pobororexankay 7-8 knaccel: yueOnuk /J1.I°, Komocos. — 2-e uzn. Crep.

— Mockga: [Ipocsemienue, 2022. — 175 c.
5.«Texnonorus Pobororexnuka» 5-6 knaccel: yueOHnuk /J1.I°, Komocos. — 2-e uza. Crep.
— Mockga: [Ipocsemienue, 2022. — 128 c.


https://edurobots.org/book/ardublock-mobile-robots/
https://edurobots.org/book/ardublock-mobile-robots/
https://edurobots.org/book/ardublock-mobile-robots/

HanpaB/jieHHOCTh IPOrpaMMBbl — TEXHUYECKAS.

HoBu3Ha nporpaMMbl 3aKIH0YAETCS B CIEIYIOLIEM:

Bo-niepBbIX, yyamuecs MOJy4arOT 3HAHHUSA, MCHOJb3YysSd CXEMOTEXHUKY M TEXHOJOTHU
COBPEMEHHOTO MHPOBOTO YpPOBHA. B CBsi3M ¢ 3TUM, B OpOrpaMMy BBEIEHBI AJIEMEHTHI
TEXHUYECKOTO NIEPEeBO/ia, HEOOXOAMMOTO JIJISl YTEHHS 3apYOEKHBIX PaJHOCXEM.

Bo-BTOpBIX, MOAPOCTKM OOY4YarOTCS B3aMMOJICUCTBHUIO AJIEKTPOHHBIX YCTPOWCTB C
ANEKTPOMEXAHUYECKUMH YCTPOMCTBAMM, YTO CO3JAa€T HOBOE TIOJIE [JII TBOPYECKOMU
JESATENbHOCTH YYAIUXCS.

AKTYaJIbHOCTD IPOTPaMMbl  OOYCJIOBJIEHA TEM, 4YTO OTEYECTBEHHbIE HayKa W TEXHHUKA
HY)KJIalOTCSl B CIELHAINACTAX, KOTOPbIE CMOTYT MOAHATh TEXHUYECKOE OCHAILEHUE
Pa3JIMYHBIX BHJIOB MPOU3BOJCTBA HA YPOBEHb, COOTBETCTBYIOIIUN COBPEMEHHBIM MHUPOBBIM
CTaHJapTaM, U COKPAaTUTh OTCTaBaHUE OT MEPEOBBIX CTPAH B TEXHUUECKOU 00JIACTH, B TOM
YKCJie U B pOOOTOCTPOCHUH.

HccnenoBanusi y4yeHBIX JOKa3alld, YTO TOJBKO B JIE€TCTBE MOTYT OBITh 3aJI0KEHBI
OCHOBBI TBOPYECKOW JIMYHOCTH, COPMHUPOBAH OCOOBIN CKJIAJ yMa — KOHCTPYKTOPCKHUHU.
D¢ hexTUBHBIM TyTEM pa3BUTUSI YCTOMUMBOTO MHTEpeca JeTed M MOJAPOCTKOB K HAyKe M
TEXHUKE SIBJISIIOTCS 3aHATHS 110 TiporpamMme «PoO0TOTeXHUKAY.

[Iporpamma  «Po0OoToTexHHKa»  MNpeAHa3HayeHa Uil OOydeHHs  OCHOBaM
MIPOEKTUPOBAHMSI, KOHCTPYUPOBaHUS POOOTOB, pazpaboTana Ha ocHoBe Marepuaios “LEGO
Mindstorms Education EV3: ocHOBbI KOHCTpYHUpPOBaHHS U TIPOTPAMMHUPOBaHUS pOOOTOB”.

Hcnons3oBanne LEGO Mindstorms Education EV3 KOHCTpYKTOPOB MOBBIIIACT
MOTHUBALIMIO YYALIUXCS K O0OYYEHHUIO, TaK KaK MPU 3TOM TPEOYIOTCS 3HAHUS MPAKTUUYECKU U3
BCEX YUYEOHBIX NUCIUIUIMH OT UCKYCCTB U MCTOPUU JI0 MATEMATHUKH U €CTECTBEHHBIX HayK.
MexnpenMeTHbIE 3aHSATUS ONUPAIOTCSd Ha ECTECTBEHHBI HWHTEpeC K pa3paboTke u
MOCTPOMKE pa3IMuHBIX MexaHu3MoB. OmHoBpemenHo 3anatus ¢ LEGO Mindstorms
Education EV3 KOHCTpYKTOpOM, Kak HEb3s Jydllle MOAXOIAT Ui HM3YYCHHUS OCHOB
aNTOPUTMU3ALNUN U IPOrPAMMUPOBAHUS

PaGora ¢ oOpasoBarenbHbiME KOHCTpykTOpamu LEGO Mindstorms Education EV3
MO3BOJISIET y4yaluMcs B (popMe MO3HABATEILHOW WIPHlI y3HATh MHOTHE Ba)KHbIE UJIEU U
pa3BUTh HEOOXOIUMBIC B JalbHEWIIEH >KM3HU HaBBIKW. [lpu mocTpoeHun Mojenu
3aTparuBaeTcs MHOXKECTBO MPOOJIEM U3 pa3HBIX 00JIacTel 3HAHUS — OT TEOPUU MEXAHUKH 10
MICUXOJIOTUH, — YTO SIBJISIETCS BIIOJHE €CTECTBEHHBIM.

N3yuas mpocThie MEXaHU3MBI, yUaIliuecs: yuyarcs padoTath pykaMu (pa3BUTHE MEIIKUX U
TOYHBIX JBUKECHUI), Pa3BUBAIOT JJIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUICHUE, (paHTa3uio,
M3Yy4aloT TPUHIUMIBI padOThl MHOTUX MEXaHU3MOB. BaXHO OTMETHUTH, YTO KOMIIBIOTEP
UCIIONB3YETCSl KaK CPEACTBO YIMPABJICHUS MOJEIbI0, €r0 HCIOJIb30BAHUE HAIpPaBJICHO Ha
COCTABJICHHE YIPABJISIIOUIUX aJTOPUTMOB JJisi COOpAHHBIX MoOjeNed. Yualuecs MoJy4aroT
npenacraBiieHie 00 OCOOEHHOCTSX COCTaBIIGHHSI MPOrpamMM YIpaBiCHUS, aBTOMATHU3ALUU
MEXaHU3MOB, MOJICJIMPOBAHUU PAOOTHI CUCTEM.

B03MOXHOCTD MPHUKOCHYTHCSI K HEU3BEAAHHOMY MHPY POOOTOB AJii COBPEMEHHOTO
peOeHKa SBISIETCA OYEHb MOIIHBIM CTUMYJIOM K TIO3HAHUIO HOBOTO, MPEOAOJICHUIO



MHCTHHKTA NOTpeOuTeNss U (GOpMUPOBAHUIO CTPEMJICHHSI K CAMOCTOSITEIbHOMY CO3UAAHHUIO.
[Ipy BHewmIHEH NPUBIEKATEIHHOCTH TMOBEAEHUS, POOOTHI MOTYT OBITH COAEPKATEIHHO
HaTOJHEHbl MHTEPECHBIMU M HENPOCTBIMHU 33JauaMH, KOTOpPble HEM30€KHO BCTAHYT IEpen
IOHBIMU MH)KEHEpaMHu. VX peleHne CMOKEeT IPUBECTH K Pa3BUTHIO YBEPEHHOCTH B CBOMX
CHJIAX U K PaCIIMPEHUIO TOPU30HTOB IMO3HAHUS.

Urpel B poOOTHI, B KOTOPBIX 3a0JarOBPEMEHHO Y3HAIOTCSI OCHOBHBIE IPUHIIUIIBI
pacyeToB MPOCTEHIIMX MEXAaHUYECKUX CHUCTEM M QJITOPUTMBl HMX aBTOMATHUYECKOIO
(GYHKIIMOHUPOBAHUS MO/ YIPABICHUEM MPOTPAMMHUPYEMBIX KOHTPOJUIEPOB, MOCIYKaT
XOpOILIEH MOYBOM I MOCIEAYIOIIEr0 OCBOCHHS CIOXKHOTO TEOPETUYECKOI0 MaTepuasa Ha
YPOKax B LIKOJIE.

HoBple npuUHLIMIIBI pellIeHUs] aKTyaJbHBIX 3aJjad 4eJIOBEYECTBAa C MOMOIBI0 POOOTOB,
YCBOEHHBIE B IIKOJIBHOM Bo3pacTte (IIyCTh U B UTPOBOM (opMe), KO BpEMEHH OKOHYAHUS BY3a
U Hayaja pabOThl MO CHEUUATbHOCTH OT30BYTCS B NPUHLMUIIMAIBHO HOBOM MOJXOJE K
peanbHBIM 3ajJayaM. 3aHMMasCh C YYallUMHUCS pPOOOTOTEXHUKOW, Mbl IOArOTOBUM
CHELHUAINCTOB HOBOTO CKJa/Ja, CIOCOOHBIX K COBEPLIEHWIO MHHOBALMOHHOIO IMPOpHIBA B
COBPEMEHHOU HAYKE U TEXHUKE.

OTIMYHUTEJBHOM O0COOCHHOCTBIO JAHHOM TIPOTPAMMBI  SIBJIIETCA  BKJIIOUCHHE B
oOpa3oBaTeNbHBI MpOLIECC MHOTUX NpeaMeTHbIX obmactedl. Ilpu moctpoeHuun moaenu
poboTa BbIpabaThIBaeTCsl YMEHUE PellaTh MpoOJIeMbl U3 pa3HbIX 00JacTel 3HaAHWM: TeopHs
MEXaHMKH, MaTeMaTuKa, Mcuxojorus. Ha 3aHATHSAX y yyammxcs BbIpaOaThIBAIOTCS TaKHe
MPAaKTUYECKUE HABBIKM: YMEHHUE TMOJb30BATHCS PAa3HOOOPA3HBIMM HWHCTPYMEHTAMU U
npudopamu, yMeHue padoTaTh C TEXHUYECKOW JUTEPATypOW, COCTABIATH TEXHUYECKYIO
JOKYMEHTAIUIO Ha U3JIEeTuE.

B mporecce ocBoeHus MporpamMMbl, y4yalldecs CO3[al0T JEHCTBYIOUIUME SKCIOHATHI C
MCKYCCTBEHHBIM MHTEJJIEKTOM. B mporpamme npejacraBiieHa HOBasi METOAMKA TEXHUYECKOTO
TBOPYECTBA, COBMEIIAONIAs HOBBIE OOpa30BaTENIbHBIE TEXHOJOTMHM C Pa3BUTHEM HAYy4HO-
TEXHUUYECKUX HJAEeH W TO3BOJIAIOIIAs OpPraHU30BaThb BBICOKOMOTHBHUPYEMYIO YUEOHYIO
NEeSTENbHOCTh B CaMOM COBPEMEHHOM HAIpaBICHUU pa3BUTUS PATUOIIECKTPOHUKH —
KOHCTPYHpPOBaHUE POOOTOB.

Aapecat mnporpammbli: Bo3pacT gered, ydacTBYIOIIMX B peIM3alUMU  JAHHOU
JOTIOJTHUTEIbHON 0011eo0pazoBaTenbHON oO1epa3BuBaroei IPOrpamMMBbl
«PoboTtorexnuka» 11-17 ner, ecam 3TO WX TEPBBIM TOJ OO0ydeHus, JUOO OHU HE B
J0CTaTOYHOW Mepe OCBOMIIM MPOIUIBIM roJi 00ydeHusl.

B nannom Bo3pacte oOyuarouiyecsi IposiBISIOT UHTEPEC K TBOPUYECTBY, Y HUX Pa3BUTO
BOOOpa)KEHUE, BBIPAKEHO CTPEMJIEHME K CaMOCTOSATENbHOCTH. OHHM HalleJeHbl Ha
JOCTHXKEHUE MOJIOKUTEIBHBIX Pe3yJIbTaTOB, 3TO KAYECTBO OUYEHb BaXKHO JI1 POPMUPOBAHUS
TBOPUYECKOIO NOTEHIMaNa JUYHOCTH. B 3TOoM BO3pacte chopMupoBaHa JIUYHOCTb, IS
KOTOPOM XapaKTEpHbI HOBBIE OTHOILIECHHUS C B3POCIBIMU M CBEPCTHUKAMH, BKIKOYCHHUE B
LETYI0 CUCTEMY KOJUIEKTUBOB, BKIOUYEHUE B HOBBIM BUJI I€ATEIbHOCTH.

Buj nporpammsl — MoauduIMpoBaHHAsI, 001IEPa3BUBAIOIIAS.
Cpoku peanuzanmu  nporpammsl [Iporpamma  «PoboTorexHuka»  sBIsSeTCS



Pa3HOYPOBHEBOW. DTO NpEANojiaraeT peajM3aluio IMapaIeIbHbIX IPOLIECCOB OCBOEHUS
COJIepKaHusl MPOTrpaMMbl Ha €r0 Pa3HbIX YPOBHAX YyIriyOJEHHOCTH, JOCTYHHOCTH U CTETICHU
CJII0KHOCTH, UCXOMAS U3 JTUArHOCTUKHU U CTAPTOBBIX BO3MOKHOCTEUW Ka)XJOTO U3 YYACTHHUKOB
paccMaTpUBaEMOM MPOTPAMMBI.
Copeprkanve U MaTepyal porpaMmsel 1udPpepeHIpoBaHo Mo IBYM YPOBHSAM
CJIO)KHOCTH «CTapTOBOMY», «0a30BOMY»:

Yposennb Conep:xkanue

[Ipenmosiaraer MCHOJAB30BAaHUE M  pEAM3ALUI0 TaKUX  (PopM
OpraHu3allid  MaTepuajia, KOTOpbIE  JOINYCKAalOT  OCBOCHHUE
CHELMATU3UPOBAHHBIX 3HAHUI, 00ECTIEUNBAIOT TPAHCISILIMIO O0LIEH U
LEJIOCTHOM KapTUHBI B paMKax COJAEPKATEIbHO-TEMaTHYECKOrO
HaIIpaBJICHUS TPOTPAMMBL.

«ba30oBbIll ypOBEHb» OOy4Y€HHsS HANpaBI€H Ha MCHOJIb30BAaHUE
OOy4YalOIIMMHUCS NPUOOPETEHHBIX YMEHHUW W  HABBIKOB  IIPH
U3TOTOBJICHUU OO0JIE€ CIIOKHBIX MO TEXHHUKE BBIIOJHEHUS POOOTOB.
Ha pganHOM »JTane NOpPOUCXOAUT YCIOKHEHUE TEXHOJOIMYECKUX
«ba3oBeIii OpUEMOB TBOPYECTBA, CO3JaHHE Ooyiee CIOXKHBIX pOOOTOB,

YPOBCHb» IMPOABJIICHUC CaMOCTOATCIIBHOI'O TBOPYCCTBA.

®opMa 00y4eHHUs1 — OUHO

®opMa NpoBeICHUA 3AHATHH: aAyIUTOPHAS.

®opma opraHu3zanuu AeATeJbHOCTH: PPOHTABHAS, TPYIIIOBAs, MHAWBUyaJbHAs.
Pexxum 3anaTuii: 68 gaca B 101, 3aHATHS TPOBOJATCS 1O 2 YIeOHBIX Yaca ¢ mepepbiom 10
MUHYT OJIH pa3 B HENEIIO.

1.2. llenb 1 3a1a44 AONOJHUTENbHOI 00111€00pa30BaTEILHOI 001Iepa3BUBaIOIIEi
nporpamMmmbl «Po00TOTEXHUKAY.

Hean: ®opmupoBanue 6a30BBIX 3HAHUN U YMEHUN Yepe3 YCI0KHEHHE TEXHOJIOTHUYECKUX
[IPUEMOB U CaMOCTOATEIILHOE TBOPUYECTBO

3agaum:
JInyHoCTHBIE:

» Ppa3BUBaTh JIUIYHOCTHYIO MOTHBAITUIO K TEXHHYECKOMY TBOPYECTBY,
1300peTaTeIbHOCTH;

» (GopMUpPOBaTH CTPEMJICHHE K MOJYICHUIO KAaYeCTBEHHOTO 3aKOHUYCHHOTO Pe3yibTara,
JUYHOCTHYIO OIIEHKY 3aHSTHN TEXHUYECKUM TBOPUYECTBOM;

» (GOopMHpPOBATh HABBIKK 3J0POBOr0 00pa3a )KU3HU;
MertanpeaMeTHbie:

» pa3BUBATh MOTPEOHOCTH B CAMOPETYIUPOBAHUN YUEOHOU JIeSITETHHOCTH B
CaMOpa3BUTUH, CAMOCTOSTEIILHOCTH;

» (GopMuUpOBaTh KyJIbTYpy OOIICHUS U TIOBEICHUS B COIIMYME;



» (opMUPOBATH HABBIKU MPOCKTHOTO MBIIIJICHHS, paO0ThI B KOMaH/IC,
Oo0pa3oBaTeibHbIe (IPeIMeTHBIE):

» pa3BHBaTh HHKCHEPHOE MBIIINICHUE, HABBIKA KOHCTPYHUPOBAHUS, IIPOTPAMMHUPOBAHUS;
» peaNn30BBIBATH MEXKIIPEAMETHBIC CBS3U C PU3UKON, HHPOPMATHKOW U MAaTEMATHKOI;

» CI0coOCTBOBATh MPHOOPETCHUIO 00YUYAIOIIMMUCS 3HAHUN, YMEHHH, HABBIKOB U
KOMIIETEHIINH 110 pOOOTOTEXHHKE;

» CIIOCOOCTBOBATH MOSIBJICHUIO YTITyOJIEHHOTO HHTEPECa, PACITUPEHHUIO CIIEKTpa
CHeIUaIbHBIX 3HAHUM.

Y4eOHbIN IJIAH

KosunuecTBo 4acoB
Ne DopmbI

n/n Ha3Banme pasaena, rembl | Becero | Teopus | IIpakTuka | arrecranuu/KOHTPOJIS

BBoaHoe 3aHsATHE.
[IpaBuna Th B kaOunere
POOOTOTEXHUKH MPU

1 paboTe ¢ KOHCTPYKTOpaMu. | 2 2 — becena
KoncrpynpoBanue. COopka [Tpaktryeckas paborta
pOOOTOB C KOHCTPYKTOPOM Ha6mronenue

2 LegoMindstorms EV3. 10 2 8 Ompoc
[IporpammupoBanue.

Pabora B cpene
nporpamMmmupoBanus Lego [Tpaktruueckas paborta
Mindstorms Education Hab6monenue
3 EV3. 42 12 30 Ompoc
OTKpBITOE 3aHATHE
[IpoekTHas nesTeNbHOCTD B Hab6mronenue
rpynmnax v noAaroToBKa K [Tpaktrueckas pabora

4 COpPEBHOBAHUAM 14 4 10 Ompoc

Bnytpennue
COpPEBHOBaHUS
Hrtorossie KOHKYpCHBIE IToka3aTenbHble

3) 3aHATHS 4 1 3 BBICTYIUJIEHUS

UTOrO: 72 21 51

1.3. Conepxxanue y4eOHOro niaHa

BBoaHoe 3ansitTue

Teopus. IlpaBuna TexHuku Oe3omacHOCTU. BBeneHne B 00pa3oBaTeNbHYIO MPOrpaMMy U
opranuzanus 3aHsaTuid. [IpaBuna noseaenus u Th B kaOuHeTe POOOTOTEXHUKH W TIPH
paboTe ¢ KOHCTPYKTOPAMHU.




Koncrpyuposanue

Teopus. 1lpaBuna paboThl ¢ KOHCTpYKTOpoM Lego. JlemoHCTpalust uMeromuxcsi HabopoB
Lego Mindstorms EV3. OcHoBHbie neranu. Ha3zBanue paeraneid, criocoObl KpETUICHHS.
Cneundukanus. 3HakomctBo ¢ moayieM EV3. Kuomnku ynpasnenus. Motopel EV3.
MexaHndeckasi Tmepenada. Bo3BpaTHO-TIOCTyHaTelbHOE JBFDKEHHE. 3HAKOMCTBO C
naTdyukaMu. JlaTYuKy U UX MMapamMeTphl: TaTIMK KacaHWs; MHPPAKPACHBIA JaTYHUK; TaTIHK
I[BETa; TUPOCKOIT; yIbTPA3BYKOBOU JaTUHK.

Ilpaxmuxa. Onextpoasurarenu.  IlocTpoeHne  CHIIOBBIX ~ MEXaHWU3MOB.  Pacuer
nepenaToyHoro otHomeHus. COopka poboTa-3apI0KaTOpa MO WHCTPYKIUK U3 Habopa, ¢
MCIIOJIb30BaHMEM pa3HbIX AaTyukoB. lllaratomniue onHoMOTOpHBIE POOOTHI. JIBIXKEHUE TIO
IIPSMOM.

IIporpammMupoBaHue

Teopusa. BusyanbHble A3bIKH MPOIPAMMHUPOBAHUS. YPOBHHU CJHOKHOCTH. 3HAKOMCTBO CO
cpemoii mporpammupoBanus Lego Mindstorms Education EV3. Ilepemaua m 3amyck
nporpamm. OKHO HHCTPYMEHTOB. PaboTa ¢ muKTOrpaMMamu, COSTUHEHUE KOMAaH]I.
IIpaxmuxa. PaboTa B cpene nporpammupoBanus Lego Mindstorms Education EV3.
W3roroBiieHNe CXeMbl yMIpaBieHUs dJeKkTpoaBuraTensiMu. CocTaBleHHE IMpOrpaMMm Ha
pa3nuyHble TpaekTopus ABKeHHs. COOpka MOJETH C UCIOIb30BAHUEM MOTOPA.
CocraBneHue mporpaMM € UCIOJIb30BaHUE JaTyuka KacaHus. COCTaBIEHUE MPOTPAMM C
UCTIOJIb30BaHUE YIBTPA3BYKOBOro naTdvka. COCTaBlIEHHE MPOrPaMM C HCIOJIb30BAHUE
naTynka ocBemeHHOCTH. CocTaBlieHHE NpOTrpaMM C HCIOJB30BaHHME JaTYMKa 3BYKa.
CocraBieHHe IPOTPaMMBI ¢ UCTIOIH30BAHUEM HECKOJIBKHX JTaTYHKOB.

IIpoexkTHasl 1eATEJBbHOCTH B IPyINIax

Teopus. PazpaboTka TBOpUECKHX MPOEKTOB. [IpoeKT aBTOMaTH3UPOBAHHOIO YCTPOMCTBA.
Pa3paboTka coOCTBEHHBIX Mojened B rpynnax. BelpaboTka U yTBEp>KIECHHUE TEMBI, B
paMKax KOTOpOM OyJeT peanu30oBbIBaTbCS MPOEKT. M3ydeHue moneit sl TeCTUpPOBaHUS
MoJiesei poOOTOB.

Ilpakmuka. KoHCTpyupoBaHre ¥ TporpaMMHpoBaHMe  pobora:  cOopka U
MporpaMMUpPOBaHUE MOJIETIeH i copeBHOBaHUM B (hopmate «KerembpuHry.

HNTorosoe KOHKypCcHOE 3aHAITHE

Teopus. llonBenenue UTOroB paboTel 00beaAnHEHUST «POOOTPOHUKY 3a TOJI.

Ilpaxmuxka. Tlpe3enTarys U3roToBIeHHON Mojenu poboTa. OnpeneneHrne MoOeTUTENCH,
BpPYUYEHHE JTUIIJIOMOB U MPHU30B.

1.4. Ilnanupyembie pe3yabTaThl
IIporuo3upyembie pe3y/ibTaThbl:
ITo oxkOHYaHNIO 00YUYEHMSI YUAILUECS TOJKHBI:

3HATD:

» KOMIIBIOTEPHYIO  Cpelly, BKJIIOHAIONyl0 B  ce0s  TrpaduyecKuid  S3bIK
MPOTPaMMHUPOBAHMUS;



YV YV V V

Y VY

BH/IbI IOJIBUKHBIX U HETIOJABUKHBIX COEIMHEHUI B KOHCTPYKTOPE;
KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3JInYHbIX pOOOTOB;
Kak nepeaaBaTh nporpammsl B RCX;

MOPSIOK  CO3JaHMS aJTOPUTMa TIPOTPaMMBbI, JIEHCTBUSA POOOTOTEXHUUICCKUX
CpPEICTB;

KaK HCIIOJIb30BATh CO3AAaHHBIC ITPOT'PAMMBI;

CaMOCTOSITENIbHO peIllaTh TEXHUYECKUE 3aJayd B MPOIECCEe KOHCTPYUPOBAHUS
po0OOTOB (TJIAaHUPOBAHME MPEACTOSAUIUX JACHCTBUM, CAaMOKOHTPOJIb, NPUMEHSThH
MOJIYYCHHBIC 3HAHUS, MPUEMbl U OMNBIT KOHCTPYUPOBAHHUS C HCIOIb30BAHUEM
CHEIUATbHBIX DJIEMEHTOB, U APYTUX OOBEKTOB U T.11.);

CO3/1aBaTh PeajbHO JCUCTBYIOIIUE MOJIEIM POOOTOB MPU MOMOIIU CIEIUATBHBIX
AJIEMEHTOB MO pa3pabOTaHHOMN cXeMe, 10 COOCTBEHHOMY 3aMBbICIY;

CO3aaBaTh IIPOrpaMmMbl Ha KOMIIBIOTCPC IJIA PA3JIMIHBIX pO6OTOB;

KOPPCKTHUPOBATH IIPOTPaMMBI IIPpHU HGO6XOIII/IMOCTI/I;

YMETb:

>

YV V VYV V V V

NPUHUMATh WIK HaMeuaTh y4eOHYIO 3a/1auy, €€ KOHEUHYIO 11eTTh.
co3/1aBaTh IPOTPaMMBI JIsl pOOOTOTEXHUUECKUX CPEJICTB;
MIPOTHO3UPOBATH PE3YJIbTATHI PA0OTHI;

pPaLMOHATIBHO BBINOJIHATH 3aJaHHUE;

BBICKAQ3bIBATHCSl YCTHO B BUJIE COOOIICHUS WU JOKJIAa;
BBICKA3bIBATHCS YCTHO B BUJIE PELICH3UU OTBETA TOBAPUILIA;

MIPEACTABISTH OJIHY U TY K€ HH(POPMAIIUIO PA3IMYHBIMHU CIIOCOOaMHU.

.HI/I‘IHOCTHI)IC, METANIPEAMETHBIC, IIPCAMETHBLIC PE3yJdbTAaTbl, KOTOPLIC npnoﬁpeTeT
yqamnﬁcsl M0 UTOraM O0CBOCHMHA IPOrpaMmMabl:

Juunocmmnoie

>

>

pa3BUTHE IMYHOCTHON MOTUBAIIMU K TEXHUYECKOMY TBOPUYECTRBY,
M300peTaTebHOCTH; (HOPMHUPOBAHUE CTPEMIICHUS K MTOTYYCHUIO Kau€CTBEHHOTO
3aKOHYEHHOT'O Pe3yJIbTaTa, TMYHOCTHOM OIIEHKH 3aHSITUI TEXHUYECKUM
TBOPYECTBOM;

(dbopMHpoBaHrE HABBIKOB 370POBOTO 00pa3a KU3HU;

Memanpeomemnmnule

>

pa3BUTHE NOTPEOHOCTH B CAMOPETYIMPOBAHUM YUEOHOMU JAESTEIHHOCTH B



>
>

CaMOpPa3BUTHUH, CAMOCTOSATEIILHOCTH;
dbopMHpoBaHUE KyJIbTYphl OOIIEHUS U MOBEICHUS B COLILYME;

(opMupOBaHKE HABBIKOB MPOEKTHOT'O MBIIIJICHHS, paOOThl B KOMaH/IE;

Oopazoseamenvhvie (npedomemmuoie)

>

Pa3BUTHE NHKEHEPHOT'O MBIIUICHUE, HABBIKOB KOHCTPYUPOBAHUS,
IIPOTPaMMHUPOBAHN;

peann3oBaTh MEXIPEIMETHbBIE CBA3U C GUBUKON, UHPOPMATUKON U MATEMATUKOM;

npuoOpeTeHue 00yJaroIMMICS 3HAaHUM, YMEHHM, HABBIKOB M KOMIIETEHIUH 110
pPOOOTOTEXHUKE;

MOSIBJICHUE YT1yOJIGHHOTO MHTEPECA, PACIIMPEHUIO CIIEKTPa CIICHHATbHBIX
3HAHUM.

IIporuo3upyemsle pe3y/abTaThl.
[To okOHUaHHUIO Kypca 00yUYEeHUs ydaluecs JOJIKHBI:
3HATD:

>

YV V VYV VY VY YV VYV VY

A2 74

npasuia 0e30macHon paboThl;
OCHOBHBIE KOMIIOHEHTBI KOHCTPYKTOpOB JIET'O;
KOHCTPYKTUBHBIE OCOOEHHOCTH Pa3JIMYHBIX MOJIENIEH, COOPYKEHUI U MEXaHU3MOB;

KOMITBIOTEPHYIO Cpely, BKIFOUAIOIIYIO B Ce0s rpadiueCKuil S3bIK
MIPOTPaMMHUPOBAHHUS;

BU/IbI TIOJIBUYKHBIX U HETIOJABUKHBIX COCIMHEHUI B KOHCTPYKTOPE;
OCHOBHBIC TTPUEMBI KOHCTPYHUPOBAHHS pOOOTOB;

KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3IUYHBIX POOOTOB;

Kak mepenaBaTh nporpammbsl B RCX;

MOPSIZIOK CO3JIaHUSI AJITOPUTMA ITPOTPaMMBbI, JEHCTBUS POOOTOTEXHUYECKHUX
CPEACTB;

KaK HCIIOJIb30BAaTh CO3JaHHBIC IIPOI'PAMMBI;

CaMOCTOSITENIFHO PEIIaTh TEXHUYECKHUE 33/1a4M B MPOLIECCE KOHCTPYUPOBAHUS
po0OOTOB (TTAHUPOBAHUE TIPEICTOSIINX JIEHCTBUIA, CAMOKOHTPOJIb, TPUMEHSThH
MOJy4E€HHbIC 3HAHUS, IIPUEMBI U ONIBIT KOHCTPYUPOBAHHUS C UCIOJIb30BAHUEM
CHEIMaIbHBIX DJIEMEHTOB, U JPYTUX OOBEKTOB U T.11.);

CO3/1aBaTh PEAbHO JACHCTBYIOIIME MOJIETU pOOOTOB MPU MOMOIIHU CHEIUATBHBIX
AJIEMEHTOB MO pa3paboTaHHOM cXxeMe, 10 COOCTBEHHOMY 3aMbICIY;

CO34aBaThb IIpOorpaMmbl Ha KOMIIBIOTEPC IJIA PA3JIMIHBIX pO6OTOB;

KOPPEKTUPOBATh MPOrPaMMBbI IPH HEOOXOJUMOCTH;



YMETb:

>
>

V V V V V V V V

IIPUHUMATb UJIM HAaMCUaTb yt{e6Hy}0 3a7a4y, €€ KOHCUHYIO I CJIb.

MIPOBOANUTH COOPKY pOOOTOTEXHHUUECKHUX CPEICTB, ¢ mpumeHennem LEGO
KOHCTPYKTOPOB;

CO3/1aBaTh IPOTrPaMMBbI JJIsl pOOOTOTEXHUUECKUX CPEJICTB;
IPOTrHO3UPOBATH PE3YIbTaThl PAOOTHI;

IJIAHUPOBATH XOJ BBITIOJIHCHUS 3a1aHUS;

pallMOHAIIHO BBITIOIHSTH 3aJaHUE;

PYKOBOJIUTH paOOTOM TPYMIIBI UITU KOJUICKTHBA,;
BBICKA3bIBaTHCS YCTHO B BUJIE COOOIICHUS WU JTIOKJIA/a;
BBICKA3bIBATHCSl YCTHO B BUJIE PELICH3UN OTBETA TOBAPHILIA;

MPEACTABIISATH OJJHY U TY K€ HH(POPMALIUIO Pa3IMYHBIMU CIIOCOOaMU.

JINYHOCTHBIE, MeTanpeIMeTHbIe, IPeIMeTHbIE Pe3yJIbTAThI, KOTOpPbIe MpHodpeTeT
Y4YAIIUiiCsl IO UTOTaM OCBOEHHSI POrpPaMMbI:

JInyHOCTHBIE:

» TPUHATHE U OCBOSHHUE COIMAIBHON POJM YyYaIeToCs, pa3BUTHE MOTHUBOB y4EOHOM
NEeATENBHOCTH U (DOPMUPOBAHKE TMYHOCTHOTO CMBICIA YUEHUS;

» pa3BUTHE CaMOCTOSTEIBHOCTH M JIMYHOW OTBETCTBEHHOCTH 332 CBOU MOCTYIIKH, B
TOM YHCJI€ B HMHPOPMALMOHHON JAESITENIbHOCTH, HA OCHOBE MPEJCTABICHUN O
HPaBCTBEHHBIX HOPMaX, COLMAIbLHON CIIpaBEITIMBOCTH U CBOOO/E;

» (OpMHPOBAHUE ICTCTUUCCKUX MOTPEOHOCTEH, IICHHOCTEH M YyBCTB;

» Ppa3BUTHE ATUYECKUX YyBCTB, N00pOKENaTENbHOCTH U
AMOIIMOHAIBHOHPABCTBEHHOM OT3BIBUMBOCTH, IOHUMAHUS M COINEPEKUBAHUS
YyBCTBAM JIPYTUX JIIOJICH;

» pa3BUTHE HABBIKOB COTPYJHUYECTBA CO B3POCIBIMH M CBEPCTHHUKAMHU B Pa3HBIX
COLIMAJIBHBIX CUTYalUsSX, YMEHHS HE CO3/1aBaTh KOH(MIUKTOB U HAXOJUTh BBIXOJIbI
U3 CIIOPHBIX CUTYaLIUM;

MertanpeamerHsbie:
» yMEHHE CaMOCTOSATEIHFHO OTPEIENIATh IIEH CBOEro 00yUeHusl, CTaBUTh U

dbopmynupoBath 1 ceOsi HOBBIE 3a7ja4M B yueO€ U MO3HABATEIHHOM
NeATETLHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH ITO3HABATEIIBHON
JeSTeIbHOCTH;

> YMCHHEC CaMOCTOATCIIbHO INNIAHUPOBATH ITYTH JOCTUKCHUA ueneﬁ, B TOM 4HUCJIC

aJbTEepHATUBHBIC, 0OCOZHAHHO BHIOMPATh HanOoJiee 3PGHEeKTUBHBIEC CIIOCOOBI
pelIeHrs yueOHBIX U MO3HABATEIHHBIX 33/1a4;



>

YMEHHE COOTHOCUTH CBOM JACUCTBHS C IUIAHUPYEMBIMU PE3YJIbTATAMU,
OCYILECTBIISATH KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE JOCTHKEHUS
pe3ynbTaTa, ONpeaeisaTh CIIOCOOBI JEHCTBHI B paMKax MPEAJIOKEHHBIX YCIOBUH U
TpeOOBaHMil, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOLIECICS
CUTYallUEH;

YMCHHC OICHUBATL IIPABUJIBHOCTH BBIITOJIHCHUA yqe6H0171 3aJa4du, COOCTBEHHEIE
BO3MOKHOCTH €€ PCHICHMUA.

IIpeameTHbIe pe3yabTaThl:

>
>

OBJIAaJICHUC CTAPTOBLIMU 3HAHUAMMU I10 pO6OTOTeXHI/IK€;

dbopMHpOBaHWEe YMEHHUH IPUMEHCHHS TIOJYyYCHHBIX 3HAHUW 3a IIpeaeiiaMu
00BeIMHEHMS,

pa3BUTHE YMEHUM HCKaTh, aHAJIM3UPOBATH, COMOCTABIATh W  OLIEHUBATh
COJZIEpPKAILYIOCS B Pa3JIMYHBIX HCTOYHUKAX HHPOPMALIMIO O pOOOTOTEXHUKE;

MpUOOPETEHUE TEOPETUYECKUX 3HAHUM U ONBITA IPUMEHEHHSI TIOJyYEHHBIX 3HAHUM
U YMEHUH JJIA OnpelesieHuss COOCTBEHHOW AKTMBHOM MO3WLMU B OOIIECTBEHHOM
KU3HU;

HpI/IO6peTCHI/I€ TCXHHUYCCKHUX 3HaHI/If;1, YMGHI/Iﬁ N HABBIKOB IIPW BBIIIOJHCHHUH
IMPAKTHYCCKUX 3aI[aHI/If/'I.






1.2. Kanennapubliii yueOHblii rpaguk Ha 2023-2024 y4yeOHblIi roj

Koa-
dopma BO ®opma
Ne .m | 3anuaTui yacoB | Tema 3ansaTuit MecTo npoBeieHUsI | KOHTPOJIA
Pa3nen 1. BBogHoe 3ansiTue (2 4aca)
TMK OY
«IToranosckas CIII
1-2 becena 2 BBoaHoe 3aHATHE Nel2» ka0. Nel8 AHKETHpOBaHUE
Pasznen 2. KonucrpyupoBanue. Coopka po6oroB ¢ koHCTPpYKTOpoM LegoMindstorms EV3. (10 yacos)
TMK OY
Jlexims. CnocoOsI kperieHus aetaneit. CoequHeHue «IToramoBckas CIII
3-4 [IpakTuka 2 PaA3JIMUHBIX JIETae C pa3IMYHBIMU TIOCKOCTSIMU. No12» ka6. Nel8 Hao0ntonenue
COopka peaykTopa u3 aerajel 6a3oBoro Habopa
5-6 [TpaxTka 2 LegoMindstormsEV3. Pednexcus
Jlexums Cpennuii MOTOp U €ro Ha3HaueHue. BHenpenue
7-8 [TpakTuka 2 CPEIHEr0 MOTOPA B KOHCTPYKIIUIO. Ha6nronenue
IIpakTnueckas
9-10 [IpakTuka 2 N3yyenue koHCTpyKIMHU poboTta «KereabPuHr» pabora
IIpakTnueckas
rpyImnoBas
11-12 [IpakTuka 2 Co6opka pobota «KerenbPunr» pabora
Pasznea 3. IlporpammupoBanue. Padora B cpene nporpammupoBanns Lego Mindstorms Education EV3. (40 yacoB)
BcnioMunaem cpeny nporpaMMupOBaHUS TMK OY
LegoMindstorms. AKTHBHBIE, HCAKTHBHBIE, «ITotamosckas CIII
13-14 Jleknus 2 JTMHAMUYECKHE SIPJIBIKH, TATUTPA No12y» xab. Nol8 CamoolieHMBaHKE




IIPOrPaMMHUPOBAHUS.

HabGmronenue

IIpakTnueckas
paboTta

IIpakTnueckas
pabora

OKCIIEpUMEHT

HaoOmronenue

HabGmronenue

HabGmronenue

HaGmronenue

HabGmronenue

15-16 [IpakTuka [Iporpammubie 0710KU. YTpaBlieHHE MOTOPAMHU.
[IporpammupoBanue avxeHus. [IpsamonuHenHoe
JIBUYKEHUE, TOBOPOTHI, Pa3BOPOT HA MECTE,
17-18 [TpakTuka OCTaHOBKA.
[Iporpammusbie cTpykTypbl. CTpykTypa «OKUIaHHEY.
Brenpenue B mporpammy MOJEIM poO0Ta CTPYKTYPY
«Oxunanue» BpeMeHH. BHenpenue B nporpammy
Jlexmusi. MozeNi poOoTa CTPYKTYpy «OKHUJIaHHE» TTOKA3aHHM
19-20 IIpakTuka aTYHUKa.
Jlexmusi. Crpyxkrypa «luxi», «{luki» ¢ noctycioBuem,
21-24 [IpakTuka IIpEPhIBAaHNE LIUKJIA U3 MApaIeIbHON BETKH.
CocraBieHue nporpaMMbl ¢ HCTIOJIb30BAHUEM IUKJIIA C
25-28 [IpakTuka MOCTYCJIOBUEM.
Crpyxkrypa «llepexmouarensy. JlobaBneHue
JIOTIOJIHUTENIBHOTO YCIOBUS B CTPYKTYPY
29-30 Jleknus «ITepexmrouarennby.
CocraBneHue nporpaMmbl €O CTPYKTYpOi
31-32 [TpakTuka «IIepekiouarennb» ¢ yCIOBUSMH.
Jarunku. /latunk kacanus. PexxnMbl naTanka
33-34 Jleknus KacaHus
Jlatuuk uBera. PexxuMmsbl naTtuuka nsera. «3mepenne
Jlexums. — [Bem». «CpaBuenue —LIBer», «3mepenue —
35-38 [TpakTuka SIpKOCTh OTpaKEHHOTO CBETaY.
39-40 Jleknusi. VYpTpa3ByKoOBOW JaTyuK. PexuM n3mepeHus.

HabGmronenue




IIpakTuka

YnpTpa3zBykoBou natuuk. Pexum cpaBHeHue. Pexum
OXKUJAHUS.

HpOFpaMMI/IpOBaHI/Ie C IaTYUKOM KaCaHUs B PCIKHUMC
((I/I?)MepGHI/IC», ((CpaBHCHI/IC», «O}KI/II[aHI/Ie -

41-44 IIpakTuka 4 CpaBuenuey, «Oxunanue — I3MeHeHUe». HaOmronenune
[IporpammupoBaHue ¢ TaTYMKOM I[BETA B PEKUME
«3mepenne —L{Ber», «CpaBHeHue —L{BeT»,

45-48 [IpakTuka 4 «M3mepenne —SpKkocTh OTPaKEHHOTO CBETAY. Hab6nronenue
[IporpammupoBaHue ¢ yIbTPa3BYKOBBIM JaTUNKOM B

49-52 [IpakTuka 4 pexumax «3mepenuey», « CpaBHEHHUEY. Hab6nronenue

Paszpneu 4. IIpoexkTHas 1eATeIbHOCTH B IPYNIAX U MOAT0TOBKA K copeBHOBaHMAM (12 yacoB)
[IpoexTupoBaHue U CO3/1aHUE, TPOTPAMMHUPOBAHHE
Jlexuus po0oTa /JIs UCTIOJIH30BAHUS B COPEBHOBAHUSX

53-56 [TpakTuka 4 «KeremppuHry Camoo1ieHUBaHNE
Pa3zpaboTka KOHCTpYKIIMK POOOTA JIJIsi COPEBHOBAHUA.

57-60 [TpakTuka 4 O06pa3 poboTta. Bei6op onTruMaibHONW KOHCTPYKITUH. Pednexcus
KoHnctpynpoBanue moaenu podota. [Ipomexyrounsie
UCIIBITaHUS] KOHCTPYKIIMK poOoTa. BHecenue TMK OY
KOHCTPYKIIMOHHBIX H3MEHEHUM. TecTupoBanue «ITotamosckas CII

61-66 IIpakTuka 6 pobora. No12» ka6. Nel8 Pednexcus

Paznen 5. UTOroBble KOHKYpPCHbIE 3aHATHS
TMK OV Brryunts
67-68 Jlexkuus 2 [IpaBuita COpEBHOBaHUI U KPUTEPHUH OLICHUBAHUS IpaBuiIa
«IToranosckas CII
69-72 CopeBHoBanus | 3 BHyTpeHHne copeBHOBaHHUS No12y» xab. Nol8 CopeBHOBaHUA




2.2. YCJ10BHSA peaju3aliy MporpaMmbl
MarepuajibHO-TeXHHYECKOE OCHAIIICHUE 3aHSATHIA:

KaOuner ¢ BMecTumMocTbi0 10 YestoBeK Uil MPOBEACHUS 3aHATUN C IUIOIIAIBIO
o Hopmam CAHIIuH;

pabounii cTos megarora 1 KOMITIEKT;

yueOHas MeOesb I yJaluXxcsi 6 KOMIUIEKTOB;

nocka mesoas 1 mT;

HOYTOYKH C BbIX0Z0M B MIHTEepHET 2 1iIT.;

M®V 1 mr.;

MYJIbTUMEIUUHBIA MpoekTop 1 miT.;

9KpaH 1 mrT.;

30Ha MPOBEACHUS UCIIBITAHUN COOpaHHBIX MO/IeNIEl U pOOOTOB KOMILIEKT;

MECTO MPOBEJICHUS IPYIIIOBbIX TPEHUHTIOB;

KOMILJIEKTBI ClIENUaIbHOW y4eOHOM JTUTEepaTyphl.

Hcnonb3yemplii  KaOMHET COOTBETCTBYET BCEM  TpPEOOBAHUSM  TEXHUKH
0€e30MacHOCTH, TMOXapHOW OE€30MaCHOCTH, CaHUTapHBIM HOpPMaMm: XOpollee
OCBEIICHHE, MEPUOINYECKOE MTPOBETPUBAHUE, TONyCTHUMAas TEMIEpaTypa BO31yXa,
U T.J.

NudpopmanuonHoe odecnevyenne:

pecypchl THGOPMALIMOHHBIX CETEN MO METOJIMKE MPOBEJCHUSI 3aHITUH U MOJ00pY
CXEM HU3IrOTOBJICHHUA I/I3I[CJ'H/Iﬁ;

nporpammHoe obecrieuenne LEGO MINDSTORMS EV3.

HNuTepHer pecypcsl:

LEGO Technic Tora no Maki [Odwu. Caiit]. URL.:
http://www.isogawastudio.co.jp/legostudio/toranomaki/en/  (mata  oOpareHus:
25.04.2020).

Lego Education [O¢wun. Caiit]. URL: http://www.lego.com/education/ (mara
obpammenus: 30.08.2020).

Lego Digital Designer [Odum. Caiit]. URL: http://ldd.lego.com/ oGpamenus:
10.05.2020).

National Instruments [O¢uu. Caiir]. URL: http://russia.ni.com/ (mara
obpammenus: 30.08.2020).

KaapoBoe o6ecneuenue: [leqaror, padoTaromuii Mo 1aHHON TpOrpaMme J0HKEeH
3HaTh OCHOBBI IMPOTPAaMMHUPOBAHUSI WM WMETh TEXHUYECKoe oOpaszoBaHue. [lo
JTAaHHOW 00pa3oBaTeNbHOU TMporpamme padotaeT yuutenb uHpopmatukun u UKT,
marematuku, pusuku Capoir P.C.— oOpa3oBaHue BhICIICe-TIEAArOTHUYECKOE, CTaXK
pabotsr 13 net, | kaTeropusi.

2.3. @opMbI aTTECTAIUM.

B xoxe peanuzanuu nporpamMmbl BEAETCS CUCTEMAaTHYECKHI Yy4yeT 3HAHUU U
yMEHUWM ydammxcs. s OLEHKM pe3yJbTaTUBHOCTH NPUMEHSIETCS BXOJISIIHMA
(ompoc), TeKyIuii 1 UTOTOBBIM KOHTPOJIb B (POPME TECTUPOBAHUSI.

Bnauane roga mpoBOAMTCS BXOASIIMNA KOHTposib B ¢GopMme ompoca H
AHKETUPOBAHUS, C 1EJIbI0 BBISBICHUS Y PEOSIT CKIOHHOCTEH, HWHTEPECOB,



OKMJAHUM OT IPOrPAMMBI, MUMEIOIIMXCS y HUX 3HAHWW, YMEHUHM M OIbITA
NEATEIBHOCTH 110 JAHHOMY HaIIPaBJICHUIO JEATEIIBHOCTH.

Texkymuid KOHTPOJIb B BHIE NPOMEKYTOYHOM aTTECTAL[MU IPOBOIAUTCSA IIOCIHE
M3Y4YEHHS] OCHOBHBIX TEM JUJI OLICHKU CTEIIEHU M Ka4eCTBA YCBOCHUS YYalllUMUC
MaTepuasia JaHHOU MPOTPaMMBI.

B KOHIE M3ydeHHs BCEM MPOrpaMMbl IPOBOJUTCS WUTOTOBBIM KOHTPOJIb B BHUJC
UTOTOBOM aTTECTAllMH C LIEJIBI0 ONPENEICHUS KayeCTBA IOJYYEHHBIX 3HAHUU U
YMEHUM.

OueHovYHbIe MATEPHUAJIBI:

Hpomeofcymouua}l ammecmauus.

IIpaKTUYCCKas YacTh. B BUJIC MHUHHU-COPEBHOBAHHMH 10 3aJaHHOW KaTteropuu (B
paMKax Ka)KJI0¥ TPYIIIbl 00yYJaroIIuXcsl).

MuHHMAaJIbHOE KOJIMYECTBO — 6 0aJLIOB

Kpumepuu oyenku:

KOHCTPYKITUSI PO0OTa;

HaIMCaHUE MTPOTPaAMMBI;

KOMaHHasi paboTa;

BBITIOJTHCHHE 3aIaHMS 110 JAHHOW KaTETOPHUH.
Kaswcowvtii kpumepuii oyenusaemces ¢ 3 oanna.

1-5 Gamna (MUHUMAaJBHBIM YpPOBEHb) — 4YacTas MOMONIb Menarora, HempoyHas
KOHCTPYKITUS po0O0Ta, HeclaxeHHast paboTa KOMaH/IbI, HE BBITIOJIHCHO 3aJIaHNe.

6-9 OamnoB (cpemHuil ypoOBEHb) — peaKas IOMOIb Ieaarora, KOHCTPYKITHS
poboTa ¢ He3HAYUTEIBPHBIMUA HEJIOUETAMH, 33/ TaHUE BBITTOTHEHO C OIIMOKaMHU.

10-12 OGannoB (MakCUMaJbHBIM YPOBEHb) — Kpemkas KOHCTPYKIHsS poOoTa,
CJIaKeHHasi paboTa KOMaHIbl, 33J]JaHUE BHITIOJHEHO MPABUIIBLHO.

Hmozosas ammecmayusa:

IMpaKkTUYeCKas 4acTh: B BHJIE 3alIMTHI MPOEKTa MO 3aJaHHON Teme (B paMmKax
KaXKJI0M TPYIIBI 00YYArOIINXCS).

MuHUMaNTbHOE KOJIMYECTBO — 6 OaIoB.

Kpumepuu oyenxu:

KOHCTPYKITUSI POOOTA U MEPCIIEKTUBBI €T0 MacCOBOTO MMPUMEHCHHS,

HaIMCaHWe MTPOTPAMMBI C UCITOJIb30BAaHUEM Pa3INIHBIX OJIOKOB;

JEMOHCTpanus po0O0Ta, KPEaTUBHOCTh B BBHINOJHCHWHM TBOPYCCKHUX 3aaHHM,
IIpe3eHTAITH.

Kaowcowvtit kpumepuii ouenusaemces ¢ 4 oanna.

1-5 OGanna (MUHUMaJIBHBIM YPOBEHb) — 4YacTas IOMOIL TeJarora, HEMpoYyHas
KOHCTPYKITMS po0O0Ta, HeclaxeHHas paboTa KOMaHIbl, HE MOATOTOBJICHA
MIPE3CHTAIINS.

6-9 OamnoB (cpemHuil ypoBEHb) — peaKas IMOMOINb Ieaarora, KOHCTPYKITUS
po0oTa C He3HAYNTEIbHBIMU HEJIOUETAMH.

10-12 OGannoB (MakCUMaJbHBIA YPOBEHBb) — Kpemkas KOHCTPYKIHS poOoTa,
CaKeHHasi paboTa KOMaHIbI, IEMOHCTPAIMS W TPE3CHTAIMs BBIMOJIHEHA BCEMU
Y4aCTHUKAMU KOMaH/IbI.



2.4. MeToanyeckoe obecnedyeHne NporpaMmabl.

Ot16op MeTomoB 00yueHUS OOYCIOBIEH HEOOXOAMMOCTHIO (HOPMHUPOBAHUS
WH(POPMALIMOHHOW M KOMMYHUKATHBHON KOMIIETEHTHOCTEW ydamiuxcs. Pernenue
JAHHOM 3ajadyd OOECIeYeHO HaJIW4YMeM B IIporpaMme Kypca CIEAYHOIUX
AJIEMEHTOB JIaHHBIX KOMIIETEHIINM:

COLIMAJIbHO-IIPAKTUYECKAs] 3HAYMMOCTh KOMIIETEHIIMH (00JacTb HNPUMEHEHUS
poOOTOB M U1 4Yero HEOOXOAMMO YMETh CO3/1aBaTh POOOTOB, T.€. MOTHUBALMS
UHTepeca y 00ydaroluXcsl K MH)XEHEPHO-KOHCTPYKTOPCKOM CelMaIn3aluy;

JMYHOCTHASI 3HAYMMOCTh KOMIIETEHIMH (3a4eM yyallemycsi HeoOXOIUMO OBbITh
KOMIIETEHTHBIM B 00JacTH cOOpKM M NPOrpaMMHpPOBAHHUS POOOTOB), MEPEUYEHb
peabHbIX 00BEKTOB JAECUCTBUTEIHHOCTH, OTHOCAIIUXCS K JAHHBIM KOMIIETEHITHSIM
(poOOTHl B XKU3HHU, TEXHUKE, OOpPa30BaHHUM, MPOU3BOJCTBE), 3HAHUS, YMEHHS U
HaBBIKM, OTHOCSIIMECS K JaHHbIM OOBEKTaM, CHOCOOBI JI€ATEIbHOCTH IIO
OTHOLIEHUIO K JaHHbIM  OOBEKTaM, MHUHUMAaJbHO-HEOOXOAUMBIM  OMBIT
NEeATEIbHOCTH YUCHHUKA B c(pepe JaHHON KOMIETEHIUH.

OcHoBHbBIE BUbI Y4eOHOM 1eATeIbHOCTH:

3HAKOMCTBO ¢ MIHTepHeT-pecypcamMu, CBI3aHHBIMU C POOOTOTEXHUKOM;

IIPOEKTHAs ACSITEIIbHOCTD;

UHAMBUyallbHAg paboTa, paboTa B mapax, rpymnmnax;

COpPEBHOBAHMSI.

[lenaroruvyeckue TEXHOJIOTUU:

TPYIIIOBBIE TEXHOJIOTHH;

MIPOCKTHAs! TEXHOJIOTHS;

WH()OPMAITMOHHO-KOMMYHHUKATUBHBIC TEXHOJIOTHH;

JUYHOCTHO-OPUEHTUPOBAHHBIN MTOAXO.

Hcnonbzyembie METOIBI:

CrnoBecHbie: 6ecea, 00bICHEHHUE, paccKas.

HccnenoBatenbckue: TaHHBICE METOMBI MPEIIOJIaraloT MOCTAHOBKY M PEIICHHE
MPOOJIEMHBIX CUTyaIlui, B 3THX CIydasX HOBbIC 3HAHUS M YMEHHS OTKPBIBAIOTCS
y4YaluMcs HETIOCPEJICTBEHHO B XO/I€ PEIICHUS TPAKTUYECKUX 3a]1a4.

Harnsiaapie: (1IeMOHCTpallMOHHBIE MMOCOOUS, MAaKeThl) MOKAa3bIBACTCS OOJIBIIOE
KOJIMYECTBO WJUTFOCTPUPOBAHHOW JIMTEPATyphl, BUIEOMATEPUATIOB 3a IMPOIILIbIC
roga oO0yuyeHus, (oTro 00pa3loB «YCHEIIHbIX» POOOTOB, HCIOJB3YIOTCS
TEXHUYECKUE CPEJICTBA OOyUCHUHI.

[IpakTuueckue: mpakTUdeckas pabora 1o cOOpke pPOOOTOB W HAIMKCAHUIO
IPOTPaMM YIIPaBIICHUS.

MHHOBalIMOHHBIC: HCTOJB30BAaHUEC KOMIBIOTEPHBIX IPOTpaMM, pacyeTa W
IIPOCKTUPOBAHMUSI po0OoTOB, COBEPIIICHCTBOBAHHE nporecca paboThI
(MCTIoIb30BaHUSI HOBBIX MaTEPHAJIOB W TEXHOJOTUM), OTpabOTKAa HaBLIKOB
IPOrPAMMHUPOBAHMSI C  WCIOJB30BAHMEM  PA3IMUHBIX  S3BIKOB W CPEI
IPOrPaMMHUPOBAHHSI.

[IpoekTHast NeATeNbHOCTh MO pa3pabOTKe PAMOHATU3ATOPCKUX MPEAJIOKCHUH,
n3o0pereHuii. Opranu3aius MO3TAMHON padOThl OT WJIEH 0 TOTOBOW MOJENU WA
CHUCTEMATHU3UPOBAHHOTO PE3YJIbTATA.

[lepBoHauanbHOE wHcCHONBb30BaHUE KOHCTPYKTOpoB LEGO Tpebyer Hamuuums
TOTOBBIX MIA0JIOHOB: MPU OTCYTCTBUM y MHOTHX yUYalUXCs MPAKTHYECKOTO OMBITA



HEOOXOIUM TMEpBbIM ATam OOydeHHs, Ha KOTOPOM IPOUCXOIUT 3HAKOMCTBO C
pa3IMYHBIMU BUJAAMH COEAMHEHHUS JeTaled, BbIpadaThIBaeTCs yMEHHE YUTaTh
YepTeXH U B3aUMOJICHCTBOBATh B KOMAaH/IE.

B npanpheiimiem, ywammecs ~OTKJIOHSIOTCS OT HMHCTPYKIMH, BKIIOYas
COOCTBeHHYIO  (paHTa3MIO, KOTOpas IMO3BOJSIET  CO37aBaTh  COBEPIICHHO
HEBeposITHbIe Mojenu. Hemoctarok 3HaHUW AJis MPOU3BOACTBA COOCTBEHHOM
MOJIENId KOMIIGHCUPYETCSl BO3pacTaloliell aKTUBHOCTBIO JIF0OO3HATEIbHOCTH
y4alerocsi, 4To BIBOJUT OOyUYEHHE HA HOBBIN IIPOYKTUBHBIN YPOBEHb.

OcHoOBHBIE 3Tanbl pazpabOTKU MPOEKTA:

O6o03HaYeHNE TEMBbI ITPOCKTA

Lenb 1 3aa4u IPEACTABISAEMOTO MMPOCKTA.

Pa3paboTka MexaHn3Ma Ha OCHOBE HUCIIOJIb3YeMOT0 KOHCTPYKTOPA.

CocrapieHue mporpaMmsl Jijisi paboThl MEXaHU3MA.

TecTupoBaHne MOJENH, YCTPAHEHHE 1E(PEKTOB U HEUCIIPABHOCTEH.

[Ipu pa3paboTke W OTIaAKE MPOEKTOB YyYaIIMeCs MAEJSATCS OIMBITOM JPYT C
ApyroM, 4dYTo oueHb J((PEKTUBHO BIMAET HAa pa3BUTHE I[103HABATEIHHBIX,
TBOPYECKUX HABBIKOB, & TAK)KE CAMOCTOSITEIIbHOCTb.

Ha kaxxnoM M3 BBIILIENIEPEUMCIICHHBIX 3TaloB OOyUYEHHUs ydaluecss Kak Obl
«HAaKJIaJbIBAIOT» HOBBIE 3HAHUS Ha T€, KOTOPBIMU OHU YK€ 00JIaJlaloT, pacupsis,
TakuM 00pa3oM, CBOU MO3HAHMSL.

®opmbl OpraHu3aly y4eOHbIX 3aHATUM:

6ecena (moyry4eHrue HOBOTO MaTepuana);

CaMOCTOSITeNIbHASL ACSITENbHOCTD (IETH BBIOJHAIOT MHAUBUAYaAIbHbBIE 33aHUS B
TEUYCHHUE YaCTH 3aHATUS WM HECKOJIBKUX 3aHSATHH);

poJieBasi urpa;

COpeBHOBaHHE (MIPAKTUYECKOE y4yacTHE JIeTel B  COPEBHOBAHMSX IO
pPOOOTOTEXHUKE PA3HOTO YPOBHS);

pa3paboTKa TBOPUYECKUX MPOEKTOB U MX MPE3CHTALINS;

BBICTABKa.

®dopma opraHuzaluy 3aHsATHI MOXKET BapbHUPOBATHCS MEAAroroM 1 BeIOMpaeTcs ¢
y4eToM TOW uiu HWHOM TeMmbl. Opranmsanus paborer ¢ LEGO mindstorms
Education EV3 6asupyercs Ha MpHUHIMIE MPAKTHYCCKOTO OOydYeHHs. Yuarmecs
cHavaja OOAYMBIBAIOT, a 3aTeM CO3Jal0T pa3inyHble Mojaenu. llpu sTom
aKTUBU3AllMs YCBOCHHUS y4eOHOro MaTepuana AOCTUraercs Onarogaps TOMY, 4YTO
MO3T U PYKH «pabOTarOT BMECTE».

[Ipu cOopke Mopenei, ydamuecss HE TOJBKO BBICTYMAIOT B KauyeCTBE HOHBIX
uccienosareneii 1 urxeHepoB. OHM eI ¥ BOBJICYCHBI B UTPOBYIO ACSITEILHOCTb.
Urpast ¢ podboTom, ydaiiuecs ¢ JEKOCTbIO YCBAMBAIOT 3HAHUSA U3 €CTECTBEHHBIX
HayK, TEXHOJIOTHH, MaTEMaTUKH, He 00sICh COBEPIIATh OMIMOKU M UCTIPABIISTH HX.

Baxneiiiiee TpeboBaHuE K 3aHATUSIM MO poOOTOTEXHUKEIU(DDEepeHIUPOBAHHBIM
MOIXO0J K YyYaluMCSi C YyYeTOM HX 3JI0pOBbS, TBOPUYECKUX M YMCTBEHHBIX
CIIOCOOHOCTEH, MCUXO0JIOTHYECKUX Ka4eCTB M TPYJOBBIX HaBBIKOB.

3aHATHSA POBOJUTCS MO JABYM HAaIpaBICHUAM: MpaKTU4yecKas padoTa (co3maHue
po0oTa, HCIBITAHME €r0 Ha Tpacce) W HHTENIeKTyallbHas paboTa (HamUCaHHE
MPOrpaMMbl Ha KOMITBIOTEPE, TOBOJKA €€ 10 padOYEro COCTOSIHHUS).

Korma maér moAarotoBka K COPEBHOBAHMUSIM PA3HOTO YPOBHSA HCIOJB3YETCS
dbponTansHas (rpynmoBasi) ¢opma opraHmzanuu paboTel. bombioe BHUMaHUE



yaensieTcss HOBeWImMM  pa3paboTKaM, UX HCIOBITAHMM HM  OCOOEHHOCTSIM
KOHCTPYKIIUHU.

Ilexaroruvyeckue TeXHOJIOTUHU

Texnonornyeckne Habopel LEGO opuenTMpoBaHbl Ha H3y4eHHE OCHOBHBIX
MEXaHUYECKUX MPUHITUIIOB U AJIEMEHTAPHBIX TEXHUUECKHUX PEIICHHM, JIeKAITNX B
OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIMH u ycTpoicTtB. LEGO sBisercs u
CaMOCTOSITENIbHBIM ~ CPEACTBOM  pa3BUBAWOIIEro oOydeHHus, W  Haumbosee
NPEANOUYTUTENIBHBIM ~ HarisiaubiM - mocodbuem. LEGO  cmocoGerByer  pocty
MHTEIUICKTYaTbHBIX BO3MOXXHOCTEH, W 3Ty WHHOBAIIMOHHYIO TEXHOJIOTHIO MOYXHO
paccMaTpuBaTh Kak MeJarornieckui pecypce.

B oOpa3zoBaTtenbHOM TMpoliecce ydaimquecss B Tpynmax OOy4eHHUs] MPUMEHSIOTCS
pa3HOOOpa3Hble WIPOBBIE U KOHCTPYKTHUBHBIE TEXHOJIOTHH, OO0JIaJal0NIMH
BBICOKMMH 00pa30BaTEIbHBIMIA BO3MOYKHOCTSIMH.

Ilenarornyeckune TeXHOJIOTHH, MIPUMeHsieMble sl TOCTHKEHHUS LeJIu:

JMYHOCTHO-OPUEHTHPOBAHHOE pa3BHBalolee 0OydeHHE — coYeTaeT OOydeHHe U
yuyeHue. B TeXHOIOrmm JIMYHOCTHO- OPUEHTHUPOBAHHOTO OOYYEHMs LIEHTP BCel
oOpa3oBaTeNbHOM  CUCTEMBl —  HMHIUBUAYAIbHOCTh  JETCKOW  JIMYHOCTH,
CJIEIOBATENIbHO, METOJMYECKYI0 OCHOBY OTOM TEXHOJIOTUM  COCTaBJISIOT
muddepeHnuranys 1 UHIAUBUIyaTU3alns 00yUeHUSI.

OPOEKTHAsl JEATENbHOCTh — OCHOBHAs TEXHOJOTUS OCBOCHMSI IPOrpPaMMBI
oOyuaromuMucs. Yepe3 MPOEKTHYIO NEATEIbHOCTh O0ydYaromuecs MpPOEKTUPYIOT
(COBMECTHO C TENaroroM WJIH CaMOCTOSITENFHO) U PEATN3yIOT WHANBUAYAIBHYIO
00pa30BaTeNbHYI0 TPAEKTOPUIO B paMKax TaHHOW MPOTPAMMBI;

MH(OpPMAIMOHHBIE TEXHOJIOTUH (pa3iIMyYHbIE CIIOCOOBI, MEXaHU3MbI U YCTPOMCTBA
00paboTku U TnepeAaur WHGOpPMALMKM) TMO3BOJSIOT BU3YAJIbHO MPEICTABUTH
3aMbICeN OYIYIIET0o MPOEKTa, KOHCTPYUPYEMOI MOJIEIH.

AJITOPUTM y4eOHOT0 3aHATHSA

opraHu3zaius padoThl;

MOBTOPEHNE N3YUYEHHOTO (aKTyalu3aIus 3HaHui);

M3y4YeHUE HOBBIX 3HaHWM, (POPMUPOBAHNE HOBBIX YMECHHIA,

3aKperieHue, CUCTEMAaTU3alus, IPUMEHEHUE;

MOJBEJICHUE UTOTOB, JOMAIITHEE 3a/IaHUE.

N3noxeHHbIe dTanbl MOTYT MO-pPa3sHOMY KOMOWHUPOBATHCS, KAaKHEIUOO M3 HUX
MOT'YT HE UMETh MECTa B 3aBUCMMOCTHU OT NEJJarOTUUECKUX IIesei.

JAnpakTuyecKkue MaTepuaJbl:
HaTJITHO-WILTIOCTPAMOHHBIN MaTepuai, KOHCTPYKTOPBI;
MPOCTHIE CXEMBI B pa3HBIX MacITabax;

TEXHOJIOTHYECKUE KAPTHI;

pa3IaTOYHBIA MAaTEPHAIT;

IUIaKTHYECKHUE KOHTPOJIbHO-U3MEPUTEIbHbIE MAaTEPUATIBL;
MHCTPYKIUY;

IIPOrpaMMHOE OOECIIEUECHHE;

nporpamMmmHoe obecnieuenne LEGO.
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punoxenue
AnkerupoBanue 1

1. BrzbiBaet nu y Bac untepec nporuecc yueHus?

A) Bcerjila UHTEPECHO;

b) wamie Bcero unTepecHo;

B) nHorna Bo3HUKaeT HHTEPEC;

I') HuKOT1a HE BBI3BIBAJI HHTEPECA;

J1) HE mymMait 06 3TOM.

2. Kaxue yueOHnble npenmersl Bam HpaBsatcs?

A) OU€Hb UHTEPECEH: ...

b) unrepecen: ...

B) coBcem He uHTEpECeH: ...

3. [TouemMy 3TOT (3TH) TIpeAMET TeOE UHTEPECEH?

A) HpaBUTCS IPENOJaBaTENb;

b) HpaBuTCs y3HaBaTh HOBOE B 3TOM 00JIaCTH 3HAHUM;

B) Mory oTnoXHyTb, pacciaOuThcs;

I') BO3MOXHOCTB 00IIATHCS C APY3hIMU;

J1) HE pyTaeT yuuTelb;

E) HpaBuTCS NOIy4YaTh XOPOIINE OLICHKH;

’X) apaBuTcs mporiecc paboThl Ha YPOKE;

3) HpaBUTCS TOOBIBATHCA PE3YNIbTATA;

W) 3T0T npeaMET HpaBUTCSI MOUM JAPY3bM;

K) nmpuBnekaer akTyaabHOCTh MPEIMETA;

JI) mpuroauTes B )KU3HM 7151 Oy y1ie nmpogeccumu.

4, Ecnn Bam HpaBUTCS yUUTBCS, TO KaK MPOSBISIETCSA 3TOT UHTEpEC?

A) akTUBHO paboTaro Ha YPOKE;

b) BHMMaTENBHO Cylal 0ObSICHEHUS YUUTES;

B) yuTaro JONOJHUTENBHYIO JIUTEPATYPY;

I') 3aHMMaroch B MPEIMETHOM KPYIKKE;

J1) u3y4aro TONOJHUTEIbHYIO JIUTEPATYPY;

E) ctpemitoch npuaymaTh 4TO-1M00 HOBOE, YCOBEPLICHCTBOBATb.

S. Ckonpko BpemeHu Bbl Tpatutre Ha TO, YTOOBI 3aHMMAaTbci TeM, 4To Bac
uHTEpecyeT?

A) 3aHUMarOCh BEIOPAHHBIM MIPEIMETOM TOJILKO Ha YPOKE;

b) caMOCTOSITENIBHO 3aHUMAIOCh JOMa;

B) yrnyOnsito cBou 3HAHUS Ha 3aHITHSIX KPYXKKa B IITKOJIE M BHE IITKOJIBI;

I') MHOTO 3aHMMAaIOCh JOMOJHUTEIBHO.

6. Kax Bel moctynure, ecnu 3alaHO CIOKHOE 3aJ]aHUE, CBSI3aHHOE C MPEIMETOM
Bamero untepeca?

A) cpasy crpolily OTBET y APYTHX;

b) nmonpouny noackaskys;

B) nocraparock BBIOJHUTE €€ caM, €CJIM HE CMOT'Y, TTOTPOIILY TOMOIIIH;

I') BO 4TO OBI TO HU CTAJIO MOCTAPAIOCH BBHINOJIHUTH CaM.

1. Yro Bac npusnekaer B npeaMere, KOTopblii Bam nntepecen?

A) MeHs MHTEpEeCyIOT HOBBIE (PaKThl, 3aHUMATEJIbHBIC SBICHUS, O KOTOPHIX S MOTY
y3HaTh OT APYTHUX;



b) MHe HpaBUTCS pa3OupaThCs B TOM, YTO M KaK MMPOUCXOIUT;

B) MHe mHTEepecHO MOXOAWTH MO CYTH COOBITUW W SIBICHUH, BBISICHUTH, MOYEMY OHU
npoucxondar, [) MHe UWHTEpECHO, HCHOJb3ysl CBOM 3HAHUA, MPUIYMbBIBATH,
KOHCTPYUPOBATh HOBOE.

Joxkaan 1

Tembl TOKIAA0B MO POOOTOTEXHUKH:
CoBpeMeHHbIE POOOTHI

Po6oTbI B Hamem gome

PazButune podotorexnuku B Poccuu
Pa3Butre poOOTOTEXHUKU B MUPE
Konctpykrop Jlero

abrwnE

Omnpoc 1.

3amanue Nel. Hanumure nonaslie HazBauus aeraneit LEGO Mindstorms EV-3:

12 3

456

7 8

3amanne No2. Hammummre MOJIHBIE Ha3BaHUA 3JIEKTPOHHBIX
xommoueHToB LEGO Mindstorms EV-3:

12

34

56

3ananue Ne3. [Tepeuncnure OCHOBHBIE MpaBuiia pabOTHl B KAOMHETE POOOTOTEXHHUKHU:

3ananne Ne4. Pacckaxurte o moprax LEGO Mindstorms EV-3:



IIpakTHyeckas padora 1.

C6opka poOOTOB 1O MHCTPYKIIUU:

1. https://mror-reapaeick.pd/images/files/robo5.pdf

2. https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-
instructions/ev3-rem-color-sensor-down-driving-base-
d30ed30610c3d6647d56e17bcb4ct6e2.pdf

3. https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-
instructions/ev3-color-sensor-forward-driving-base-
ce0bf1f7c9763c6457a641f579c9f18b.pdf

4, https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-
instructions/ev3-rem-driving-base-79bebfc16bd491186ea9c9069842155¢e.pdf

5. https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-
instructions/ev3-gyro-sensor-driving-base-a521f8ebe355¢281c006418395309e15.pdf

6. https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-
instructions/ev3-medium-motor-driving-base-e66e2fc0d917485ef1aa023e8358e7a7.pdf

7. https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-
instructions/ev3-touch-sensor-driving-base-4b82858ad3054e725caf23fffde42194.pdf

8. https://le-www-live-s.legocdn.com/sc/media/lessons/mindstorms-ev3/building-

instructions/ev3-ultrasonic-sensor-driving-base-
61ffdfa461aee2470b8ddbeab16e2070.pdf

IIpakTuyeckas padora 2.

COopka poboTa 1o cBOeil COOCTBEHHOM 3aTyMKe
IIpakTnueckas padora 3.

Ckauathb n YCTaHOBUTDH IIPUITOKCHHUC Ha
tenedon: https://play.google.com/store/apps/details?id=com.lego.mindstorms.ev3progra
mmer&hl=ru

HUcnonw3oBanue MNPpUIOKCHUA JId IICPCMCIICHUA II0 IHKOJIC, O6XOI[$I pa3jIN4YHbIC
MIPCIATCTBUA

Omnpoc 2.

HazoBute natunku u ux GyHKIIAN
IIpakTnueckas padora 4

[IpencraBiieHHbIe TPOTPAMMBbI SIBIISIFOTCSI IEPBOHAYAIBHBIMU JUIsI O3HAKOMJIEHUS JAETEH,
B JIaJIbHEHIIIEM OHM CaMU HaYMHAIOT SKCIEPUMEHTHUPOBATH C PA3JIMYHBIMU OJIOKAMHU, O]
PYKOBOJICTBOM PYKOBOJMTEJIS.

IIpaBuaa 1.

1. OO01mme npaBuIIa
1.1. PoGoT nosxKeH BBITOJKHYTh pOOOTa-CONMEPHHUKA 3a YEPHYIO JMHUIO (3a Mpeaesnsl
oJIs).

1.2. Tlocne Hadana cocTs3aHUs POOOTHI JOJDKHBI JBUTATHCS MO HANPABIECHUIO JIPYT K
IPYTy 10 CTOJIKHOBEHUS.
1.3. ITocne cTonakHOBEHHS] pOOOTHI AOKHBI MBITATHCSI KOHTAKTUPOBATH JIPYT C JPYTOM.
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1.4. Bo Bpemsi mpoBEICHHsI COCTA3aHHS YYaCTHHUKM KOMaHJ HE JOJDKHBI KacaTbCs
poOOTOB.

1.5. JIBa aBTOHOMHBIX pOOOTa BBICTABIAIOTCS Ha pUHT (Kpyrioe moiie). PoOoTh
MBITAIOTCS BHITOJKHYTH COMEPHUKA 32 MPEACIbl PUHTA.

1.6. PoGor, BeiurpaBImii 0osiblliee KOJTUYECTBO PAYH/I0B, BHIMTPHIBAET MaTy.

1.7. Ilpu urpe «Kaxablid ¢ KakKIbIM», JIYUIIIUM CUMTAETCS pOOOT BHIUTPABIIMI OOJIbIIIECE
KOJIMYECTBO MaTyeH.

1.8. [Ipu OONBIIOM KOJMYECTBE YYaCTHUKOB MOXKHO OPTaHHU30BBIBATH PAHKUPOBAHHE
0 «OJIUMIHUICKOMN cucTeme) (Ha BBUIET).

2. PoboT

2.1. Pob6oTel [OMKHBI OBITH TOCTPOEHBI C HCIIOJIB30BAHMEM TOJIBKO JeTajeil
koHcTpykTOopoB JIEI'O IlepBopobot (LEGO-Mindstorms)

2.2. Bo Bpems Bcero payHja:

Pa3mep poboTa He ToJKEeH MpeBbIaTh 25x25x25¢M.

Bec po0oTa He J0JKeH NPeBhIIaTh 1KT.

2.3. PoboT, Mo MHEHHIO CYIUii, HAMEPEHO TTOBPEKIAIOIMNNA APYTHX POOOTOB, UM KaK-
00 TMOBPEXAAIONINI TOKPBITUE MO, OyneT IUCKBAIU(pUUUPOBaH Ha BCE BpeMs
COCTSA3aHUMU.

2.4. B KOHCTpYKIIMH pOoOOTa CTPOrO 3aIPEIEHO UCII0Ib30BaTh:

Kunesmue Bemectna.

2.5. Tlepen maTyem poOOTHI MPOBEPSIOTCS HA TaOApUTHI U BEC.

2.6. PoOOT MOXXET HMMETb MHOXECTBO IPOrpaMM, K3 KOTOPBIX ONEPATOP MOXKET
BBIOMPATH KaXKIIbIN payHI.

2.7. Mexxny MaTuyaMu pa3perieHo U3MEHATh KOHCTPYKIIMIO U IPOTpaMMbl pOOOTOB.

3. Ioxe

3.1. bBemnsrit kpyr quametpom 1 M ¢ u€pHOI Ka€MKOH TOIIIHUHON B 5 CM.

3.2. B kpyre, kpacHBIMHU MOJIOCKAMHU OTMEYEHBI CTAPTOBBIEC 30HBI POOOTOB.

3.3. KpacHoii TouKO# OTMEUEH IIEHTpP KpyTa.

3.4. Tlone pa3MenieHo Ha MMOANYME BBICOTOM 16 MM.

4, IIpoBenenune CopeBHOBaHMIT

4.1. CopeBHOBaHMsS COCTOAT M3 cepud Mardyedl. MaTtu omnpexpenser, u3 ABYX
y4acTBYIOIUX B HEM poOOTOB, Hanbosiee cuibHOr0. MaTtd coctout u3 3 payHoB no 30
CeKyHJI. MaT4d BBIUTPHIBAET POOOT BBHIUTPABIINNA OOJbIIIEE KOIUIECTBO payHI0B. Cyabs
MOKET MCIIOIB30BaTh IOMOJIHUTEIBHBIN pAyH/T JIJIS Pa3bsICHEHUS CIIOPHBIX CUTYAIIUN.

4.2. Paynpl mpOBOASITCS MOAPS.

4.3. B navanme payHaa poOOTHI BBICTABISIOTCS 3a KPACHBIMU TOJIOCaMU (OT IICHTpa
pUHTa) B CBOMX CTapTOBBIX 30HAX, BCE KAaCAIOMIMECS MOJs YacTH poOOTa JTOKHBI
HaXOJWTHCS BHYTPU CTAPTOBOM 30HBI.

4.4, Tlo xoMaHae cyapu OTHAETCS CUTHAJ Ha 3alyCK poOOTOB, MPU ATOM OMEPATOPHI
pPOOOTOB OJDKHBI 3alTyCTUTh MPOTpaMMy Ha poOOTax W OTOWTH OT moJist 6ojee yem Ha 1
METp B TE€UYCHHE 5 CeKyH/. 3a 3T kKe 5 CEKyH]l poOOTHI TOJKHBI MPOEXaTh MO MPSIMON U
CTOJIKHYTHCSI IPYT C IPYTOM.

4.5. JIns naunnatommx: [locne cronkHOBeHUsT pOOOTHI HE MOTYT MaHEBPHUPOBATh IO
pUHTY.

4.6. lnst onbitHBIX: [locne cTonKkHOBEHUST pOOOTHI MOTYT MAaHEBPHPOBATH 110 PUHTY KaK
YTOJHO.

4.7. Ecnmu poOOTHI HE CTATKUBAIOTCS B TEUEHHWE 5 CEKyHJ MOCie Hadaja payHaa, ToO



poOOT M3-3a KOTOPOTO, 10 MHEHHUIO CYAbH, HE MPOUCXOIUT CTOJKHOBEHHSI, CUNTACTCS
MpoUTrpaBIIuM B payHae. Eciau poGoThI exyT 1o mpsiMoil U HEe YCIIEBAIOT CTOJIKHYTHCS 3a
S CEeKyHJ, TO poOOT, HAXOISIIMICA OJMKEe K CBOEW CTapTOBOM 30HE, CUUTACTCS
MIPOUTPABIINM B PayH/IE.

5. IIpaBuja ordopa nodeauTe s

5.1. Ecau po0oT He nBuUraercs, He HaxoIsICh B KOHTAKTE ¢ APYrUM poOoToM, OoJbiie 10
CEK, TO OH CYUTAETCS MPOUTPABILIUM B payHJIe.

5.2. Ilpu xacanuu mr000N YacTH poOoTa (J1ake HE MPUCOSTUHEHHOW K poOOTY) 3a
npenensl Y€PHOM KaéMKH, pOOOTY 3aCUUTHIBACTCS MIPOUTPHIII B payH/IE.

5.3. Eciiu mo oxoHYaHWM payHAa HU OJUH POOOT HE OYJET BBITOJKHYT 3a MPEIEbl
KpyTa, TO BBIUTPABIINM PayH]I CYUTAETCS POOOT, HAXOMSIIUNACS OJMKE BCEro K IEHTPY
KpyTa.

5.4. Ecnu moGeautens HE MOXKET ObITh OMpEJeseH ClocoO0amMu, OMMCAHHBIMU BHIIIIE,
perieHune o moodee Wik MePEUrpoBKe MPUHUMAET CYJIbS COCTS3aHUS.

6. CyneiicTBo

6.1. Opranu3aTtopsl OCTaBIISIOT 32 COOO MPaBO BHOCUTH B MPaBHIIa COCTSI3aHUH JIIOObIE
W3MEHEHUS, €CJIA OTH U3MCHCHHS HE TAfOT MPEUMYIIECTB OJTHON M3 KOMAaH]I.

6.2. KoHTponb M MOABEACHUE HTOTOB OCYIIECTBISETCS CYIEHCKOW KOJuleTued B
COOTBETCTBHUH C MPUBEJICHHBIMU MTPaBUJIAMHU.

6.3. Cynpu 00y1aJ1al0T BCEMHU MOJHOMOUYHUSMH Ha MPOTSHKEHUHM BCEX COCTS3aHUI; BCe
YYaCTHUKU JOJHKHBI TOAUYMHATHCS UX PEIICHUSIM.

6.4. Ecnu mosBISIOTCS KaKUe-TO BO3PaXEHUS OTHOCUTEIBHO CYJEHCTBa, KOMaH[a
UMEEeT MPaBO B YCTHOM TMOPSAKE OOXaioBaTh perieHue cyaeir B OprkoMurere HE
MO3IHEE OKOHYAHMSI TEKYIIETO payHaa.

6.5. [TepeurpoBka MOXET OBITH MMPOBEJCHA IO PEIICHUIO CYICH B Ciydae, Koraa poOoT
HE CMOT 3aKOHYUTh JTall M3-3a IIOCTOPOHHEr0 BMEMIATeNbCTBa, JHUOO KOTIa
HEHCIIPAaBHOCTh BO3HMKIIA 1O MPUYHMHE TUIOXOTO COCTOSIHUS UTPOBOTO OIS, THOO M3-3a
OIIMOKH, JOMYIIEHHOU CYJEHCKON KOJUIETHIA.

6.6. UneHsl KOMaHIBI M PYKOBOJIWTEIh HE JIOJDKHBI BMEIIMBATHCS B JACHCTBUS poOOTa
CBOEH KOMaHIbl WU poOOTa CcomepHUKAa HU (U3UYECKH, HU Ha PACCTOSHUHU.
BwmernaTensCcTBO BeIeT K HEMEIJICHHON TUCKBATU(PUKAIIH.

6.7. Cyapsi MOKET 3aKOHYHTH COCTS3aHUE TI0 COOCTBEHHOMY YCMOTPEHHIO, €CITH POOOT
HE CMOXXET MPOJIOJKUTH JIBIKeHHE B TeueHue 10 cexyn.

AHKeTHpPOBaHue 2.

AHKeTa JIsl OLIEHKH YPOBHS IIKOJIbHOM MoTuBauuu H. JIyckanoBoit

1. Tebe HpaButTcs B mKose?

= HC OUCHb

= HPABUTCS

* HE HPaBUTCS

1. YTpoMm, KOTia Thl MPOCHINACIILCA, Thl BCEra C PaJ0CThIO UACIIL B IIKOJIY WIIU
TeOe YacTo XOUeTCsl OcTaThes JoMa’?

= JaIIle XOUETCS OCTAThCS JJoMa

= OBIBACT MO-Pa3HOMY

* ]Iy C PaJOCThIO

1. Ecnu OBl yuuTens ckaszan, 4To 3aBTpa B INKOJy HE 00S3aTENbHO MPUXOIUTH
BCEM YYEHUKAM, YTO JKEJAIOIINe MOTYT OCTaThCS JAOMA, ThI TOMIET Obl B IIKOIY WU
ocrajcs goma’?



= HE 3HAIO

= ocTascs Ol JoMa

= Tomres OBl B IITKOJTY

1. Tebe HpaBUTCSI, KOTJa Y BaC OTMEHSIOT KaKUe-HUOY b YPOKH?
= HE HPABUTCS

= OBIBAET MO-PA3HOMY

* HpaBUTCS

1. TbI X0TEJ OBI, YTOOBI TEOE HE 3aaBay JOMAIIHUX 3aJaHNMI?
= XOTEJN OBl

* HE XOTEJ OBl

= HE 3HAIO

1. Tw1 x0TE OBI, YTOOBI B IIKOJIE OCTAUCH OJTHU TTEPEMEHBI?
= HE 3HAIO

* HE XOTeJI OBl

= XOTeJ OBl

1. ThI 4acTO paccka3bpIBaclib O MKOJIE POIUTEIAM?

= 9aCTO

* peaKo

= HE paccKa3bIBalo

1. Tr1 xoTe OB, YTOOBI y TEOSI ObLT MEHEE CTPOTUN YUUTEIH?
* TOYHO HE 3HAIO

= XOTEJ OBl

= HE XOTEJ OBl

1. VY Tebs B KJ1acce MHOTO ApY3€it?

= MaJIO

= MHOTO

» HET JIpy3€eil

1. Tebe HpaBsTCS TBOM OJHOKIACCHUKHU?

= HpaBATCS

= HE OYEHb

= HE HPaBSITCS

Kuarou

KonuyectBo OayiyioB, KOTOpbIE MOXHO TOJIYYHTHh 3a KaXXIbli M3 TPEX OTBETOB HA
BONPOCHI AHKETHI.

No oneHka 3a 1-u OLICHKA 3a 2-" OLICHKAa 3a 3-"
BOIIpOCa OTBET OTBET OTBET
1 1 3 0

2
3
4
3)
6

| O W | | O
W W |k, | O]k
O |k, | Ol W |Ww




I 3 1 0
8 1 0 3
9 1 3 0
10 3 1 0

IlepBblii ypoBeHb. 25-30 6ayioB — BEICOKUM YPOBEHb IIKOJIBHOM MOTHBALIMH, YI4COHOM
AKTUBHOCTH.

Bropoii ypoBenb. 20-24 6anna — xopormast IIKOJIbHAS MOTHBAIIHSL.

Tpertuii ypoBenb. 15-19 6anioB — NOJOKUTENBHOE OTHOLICHHE K INIKOJE, HO IIKOJa
MPUBJICKACT TAaKUX JIETEH BHEYUYCOHON ACSITETbHOCTHIO.

YerBepThiii ypoBeHb. 10-14 6annoB — HU3Kas MIKOJIbHAS MOTHUBALIUA.

IaTeiii ypoBenb. Hike 10 6aninoB — HeraTWBHOE OTHOIIEHHE K IIKOJIE, IIKOJIbHAs
nie3aJanTanus.

IIpakTnueckasi padora 5.

Cbopka pobora mo  wmHCTpyKuuu: hitps://robot-help.ru/images/lego-mindstorms-
ev3/pdf/small-robot-45544.pdf
IIpakTnueckasi rpynmnosasi paéora 6.

VY coBepieHcTBOBaHUE poOOTa U3 MpaKTHUECKO padoThl No 5.
IIpaBuia 2.

1. Ycnoeua cocmazanusn

1. 3a HanboJsiee KOPOTKOE BpeMsi poOOT, HE BBIXOs O0Jiee 4eM Ha 5 CEeKyH]I 3a
Mpeesbl Kpyra, O4epUMBAOIIETO PUHT, JOHKEH BBITOJIKHYTH PACIIOIOKEHHBIE B HEM
KeTJIu.

2. Ha ounctky puHra ot Kerjieil 1aeTcs MaKkCUMyM 2 MUHYTHI.

3. Ecnu pobOT MOJIHOCTBIO BHIMJET 3a IMHUIO Kpyra 0oJjiee YeM Ha S CeKYH],
MOTIBITKA HE 3aCYUTHIBACTCS.

4, Bo BpeMs mpoBeeHUS COCTI3aHNs YIaCTHUKH KOMaH] HE JTOJDKHBI KacaThCs
poOOTOB, KErJIel WU PUHTA.

2. Pune

[{BeT puHra — CBETIIbIN.

[[BeT orpaHUYUTENBLHON JIMHUU — YEPHBIM.

Huametp punra — 1 m (Genbiii Kpyr).

[Hupuna orpaHuUUTENEHON THHUHN — 50 MM.

. Kecnu

. Kernu npencraBistoT co00i KeCTIHBIC TUIMHAPHI M U3TOTOBJICHBI U3 MYCThIX

CTaHIAPTHBIX KeCTIHBIX 0aHOK (330 MJT), HCITOJIB3YIOIIMXCS ISt HAITUTKOB.

Huametp xernu — 70 mm.

Bricora kermm — 120 mMm.

Bec xernu — He 6omee 50 rp.

LIBeT keriau — OCIbIi.

. Pooom

MakcumainbHas mupuHa podota 20 cm, nauHa — 20 cMm.

BricoTa 1 Bec po60Ta HE OTpaHUYEHBI.

Po6oT nomkeH ObITh aBBTOHOMHBIM.

1
2
3
4
3
1

LwNhNEPERKOOROD


https://robot-help.ru/images/lego-mindstorms-ev3/pdf/small-robot-45544.pdf
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4, Bo Bpemsi copeBHOBaHUsI pa3mMepsl poOOTa JOKHBI OCTABATHCSI HEM3MEHHBIMU
Y HE JOJDKHBI BRIXOIUTH 3a npezensl 20 x 20 cm.

5. Pob6oT HEe HomKeH nMeTh HUKAKUX MPUCTIOCOOICHUN IJIsT BRITAIKMBAHUS KETJICH
(MexaHMYECKHNX, THEBMATHYECKUX, BUOPAITMOHHBIX, aKyCTHICCKUX H JIp.).

6. Po6oT no/mKkeH BBITAIKUBATD KETJU UCKIIOUYNUTEILHO CBOUM KOPITYCOM.

7. 3anpenieHo UCIOIb30BaHNe KaKUX-THO0 KIEUKUX MPUCIIOCOOJIEHUI Ha KopITyce
poboTa 17151 cOopa KerJie.

5. Uzpa

1. Po6oT nmomemniaeTcst CTporo B LIEHTP pUHTa.

2. Ha punre ycranaBnuBaercs 8 keryiei.

3. Kernu paBHOMEpHO pacCTaBISIOTCS BHYTPH OKpPY)XKHOCTH puHTa. Ha Kaxkmyro

YeTBepTh Kpyra JOJDKHO MPUXOIUTHCS He Oomee 2-x keryied. Kernmu craBstTcst He Omike
12 cm. u He manee 15 cM. oT uepHON orpaHMUMTENBHON TUHHUH. [lepen HavaIoOM HUTrpbHI
YYaCTHUK COCTSA3aHMSI MOXKET TOMPaBUTh pAaclojoXkeHne Kerneid. OKoHdYaTenbHas
PaCcCTaHOBKA KETJIEW MPUHUMAETCS CYIbE COPEBHOBAHUSI.

4, Lenp poOoTa COCTOMT B TOM, YTOOBI BBITOJIKHYTHh KETJIM 3a MpENebl Kpyra,
OTPAHUYEHHOTO JIMHUEH.

5. Kermns cuuraeTcsi BBITOJIKHYTOM, €CIIM HUKAKAasl €€ 4acThb HE HAXOAMTCS BHYTpU
0esoro Kpyra, orpaHM4E€HHOTO JIMHUEH.

6. OnuH pa3 NOKMHYBIIAS NPENEIbl PUHIA KISl CUMTAETCS BBITOJKHYTOM M
MOJKET OBbITh CHSTA C PUHTa B Cllydyae OOpaTHOIO 3aKaThIBAaHUSI.

7. PoGoT nmomxkeH OBITh BKIIIOYEH WM WHULMAIM3UPOBAH BPYYHYIO B Hayaie

COCTSI3aHUS MO KOMaHJE CYJbH, IOCJIE€ 4Yero B €ro padOTy HENb3s BMEIIMBATHCS.
3anpenieHo IUCTaHIMOHHOE YIPaBICHUE WU TToada poOOTy JTHOOBIX KOMaH/I.

6. Ilpasuna omoopa noveoumensn

1. Kaxnoit koMaHme maeTcs HE MEHEE JBYX TOMNBITOK (TOYHOE YHCIIO
ompeesieTcsl CyAeHCKON KoJIJIerue B IeHb MPOBEICHUSI COPEBHOBAHUM ).

2. B 3ader nmpuHuMaeTcs dydiiee BpeMsl U3 MOMBITOK WM MaKCUMajIbHOE YMCIIO
BBITOJIKHYTBIX KETJIEH 32 OTBEICHHOE BPEMSI.

3. [To6enureneM oOBABISIETCS KOMaHa, Yel poOOT 3aTPaTHII HA OUUCTKY PUHTA OT
KerJieil HauMEHbIIIee BpEeMs, WM, €CIM HU OJHA KOMaHJa HE CIpaBUIach C TOJHOMN
OUMCTKOW pWHTra, KOMaHJa, 4eil poOOT BBITOJKHYJ 3a MpEJesibl PUHTA HAuOOJbIIEe
KOJIMYECTBO KETJIEH.



