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IHosicHuTeALHAA 3aANHUCKA

JlononuutenbHass — obOuieoOpa3oBaTenbHas  (0OIIepa3BUBaiollias) MmporpaMmma
«PoboToTEXHUKA NJI1 HAYMHAIOIINX» TEXHUYECKOW HaNpaBICHHOCTH, pa3paboTaHa B
COOTBETCTBUM C TMPUMEPHBIMU TPEOOBAaHUSIMH K MPOrpaMmaM JOMOTHUTEIHHOTO
obOpazoBanus nerei (I[Ipunoxenue k nucbmy JlemapramMeHTa MOJIOJEKHON MOJUTUKH,
BOCIIUTAHUS U COIMATBHON Mojaepxku neteil MunoOpHayku Poccuu ot 11.12.2006
Ne 06-1844). IIporpamma OpHMEHTHpPOBaHA Ha peaM3alldi0 HHTEPECOB jaeTell B chepe
KOHCTPYUPOBAaHUS W  MOJEIUPOBAHUSA, pa3BUTHEC UX HUHPOPMAIMOHHOW U
TEXHOJIOTUYECKOW KYyJIbTYpbl. B OCHOBYy pa3paboOTKu MporpaMMmbl TOJOKECHBI
MaTepuagbl METOJAMYECKUX MOCOOWH, crenuanbHo paspadoranHbix ¢upmoit LEGO
JUISL TIPENOJIaBaHUS TEXHUYECKOTO KOHCTPYUPOBaHUS. YPOBEHb MPOrpaMMbl —
0a30BbIN.

AKTYaJIbHOCTH NPOTrPaMMbI

B mepwox mepexoma COBpeMEHHOTO O0OIIeCTBA OT WHAYCTPUATBHOH K
MH(POPMAIIMOHHON SKOHOMUKE, OT TPAJAMIIMOHHON TEXHOJIOTHU K THOKUM HAYKOEMKHM
NPOU3BOJICTBEHHBIM KOMIUICKCAM  HMCKJIIOYUTEIIBHO BBICOKHE TEMITBI Pa3BUTHUS
HaOmoaroTest B cepe pobororexHuku. [lo mocneaHuM NaHHBIM, CETOJHS B MHUPE
paboTalT OKOJIO 2 MIIH. CaMBIX Pa3IMYHBIX POOOTOB — MPOMBIIUICHHBIX, JOMAIITHUX,
pPOOOTOB — UTPYIIIEK.

AKTyallbHOCTh TIPOTpaMMBbl ONPEAENSIETCS TEM, YTO IPOTrpaMMHBIA MaTepHual
3aIeUCTBYET  3HAHUS  yYallluXCsi M3  MHOXKECTBa  y4eOHBIX  JIUCLHUILIUH.
MexnpenIMeTHbIE 3aHATHS ONMUPAIOTCS HA E€CTECTBEHHBIM WMHTEpeC K pa3paboTke u
MOCTPOMKE pa3NIMYHBbIX MexaHU3MOB. PazHooOpasue koHcTpykTopoB LEGO mno3BossieT
3aHUMATbCSl C YyYallUMHUCS [0 pPa3HbIM HaNpaBl€HUsIM (KOHCTPYUPOBAaHUE,
IpOrpaMMHUpPOBaHUE, MOJEIMPOBaHHE (DPUIUYECKUX TPOIECCOB U  SBICHUN).
3HAaKOMCTBO IIKOJBHUKOB C MOJICTUPOBAHUEM CIIOCOOCTBYET Pa3BUTHIO UX
AHAIMTUYECKUX CHOCOOHOCTEW W JHUYHBIX KadecTB. Oco0oe BHHMMAaHHUE YAENAETCS
Pa3BUTHIO JJOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHHUS. Y YEHUKHU ydaTcsi paboTaTh
C TPENJOKCHHBIMHU WHCTPYKIUSAMHU, (OPMHUPYIOTCS YMEHHUS COTPYIHUYATH C
napTHepoM, paboTaTh B KoyuiekTHBe. PaboTta ¢ oOpa3oBaTelbHBIM KOHCTPYKTOPOM
LEGO MINDSTORMS mno3Bossier mKodbHUKaM B (OpMe MO3HABATEIBHON WIPHI
Y3HAaTh MHOTHE BayKHBIE UJI€U U PA3BUTh HEOOXOUMBbIE B TaJIbHEUIIIEH )KU3HU HABBIKU.

3amstusi mo mporpamme «PoOoToTexHWKa IS HAYMHAIMHUX» (HOPMHUPYIOT
CIICLIMAJIbHBIE TEXHUYECKHME YMEHHUs, pPa3BUBAIOT AaKKypaTHOCTb, YCUIYUBOCTB,
OpPraHu30BaHHOCTb, HALCJICHHOCTh Ha pe3ynbTar. [lpm moctpoeHun Mojaenu
3aTparuBaeTCs MHOXKECTBO MPOOJIEM U3 Pa3HBIX 00IacTei 3HAHUS.

Hear mnporpamMmbl: pa3BUTHE HAYYHO — TEXHHUYECKOTO M TBOPUYECKOTO
MOTEHIMAaNa JIMYHOCTH MJIAJIIIEro MIKOJIbHUKA MYTEM OpraHU3alllK €ro JeATeIbHOCTH
B Ipollecceé  OCBOEHUS  HABBIKOB  TEXHUYECKOTO  KOHCTPYUPOBAHUSA U
MPOrpaMMUPOBAHUS, & TAK)KE U3YUEHUSI OCHOB UHXKEHEPHOT'O MBIIILJICHUS.



3agaum:

- O3HAKOMJIEHHE C OCHOBHBIMU MPUHLIUIIAMUA MEXaHUKHU;

- O3HAaKOMJICHHME C OCHOBaMH NPOTPAMMHUPOBAHUS B KOMIIBIOTEPHOU CpeJe
MINDSTORMS NXT;

- pa3BUTHUE YMEHUS TBOPUYECKH MOJXOIUTH K PELICHUIO 3a1a4H;

- pa3BUTHE YMEHUs JOBECTH PEILIEHUE 3a/1a4uM 10 paboTarouieil MoJ1enu;

- pa3BUTUE YMEHUS M3J1araTb MbICIb B YETKOM JIOTUYECKOM IMOCIEA0BATEIBHOCTH,
OTCTauBaTh CBOK TOYKY 3pEHHUS, AHAIU3UPOBATH CUTYALIMIO U CAMOCTOATEIBHO
HAaXOJUTh OTBETHI HA BOMPOCHI YTEM JIOTUUECKUX PACCYKICHUM.

OTanyuTe/bHbIE 0COOEHHOCTH MPOTrPaMMBbI

HoBu3Ha nmnporpammbl 3akilo4yaeTcss B TOM, YTO MpOrpaMMa MOJIHOCTBIO
[IOCTPOEHA C YNOPOM Ha IMPAKTUKY, T. €. COOpPKYy MOJeleld Ha KaKJIOM 3aHATHUH.
Tematnyeckuil nmoaxon oOBEAMHSIET B OJHO LIEJOE 3aJaHUS M3 Pa3HbIX oOIacTel.
PaGotast Hag MO/IENbIO, YYEHUKH HE TOJBKO MOJB3YIOTCS 3HAHUSMHU, MOJYYEHHBIMHU Ha
ypOKax MaTeMaTHKH, OKPYXAIOLIEro Mupa, H300pa3uTEeIbHOTO HMCKYCCTBa, HO U
yrayOsitoT ux.

Peanuzanus mnporpaMmbl  TpeasiaraeT — MCIHOJb30BaHHE  00pa30oBaTEIbHBIX
koHCTpykTOopoB LEGO MINDSTORMS NXT kak WHCTpyMeHTa i OOYyYEeHHIO
IIKOJIbHUKOB KOHCTPYUPOBAHUIO, MOJEIMPOBAHUIO U KOMIBIOTEPHOMY YIIPABIECHUIO
Ha 3aHATUAX N0 pobOoTorexHuke. [IpocToTa B MOCTPOEHHM MOJENIN B COYETAHUU C
OOJBIIMMU KOHCTPYKTHUBHBIMU BO3MOKHOCTSIMH KOHCTPYKTOPA IMO3BOJIAET JAETAM B
KOHIIE ypOKa YBUAETb CJEJIaHHYIO CBOMMM pPyKaMU MOJENb, KOTOpPas BBINOJIHSIET
IIOCTaBJICHHYI0O UMM XK€ caMuUMM 3anady. Ilpu moctpoeHum mojenu 3aTparuBaeTcs
MHOKECTBO MpoOJeM U3 pa3HbIX 00JacTeil 3HAHUS — OT TEOPUM MEXAHUKU [0
IICUXOJIOTHU.

[Iporpamma  mpennojara€T HUCMOIb30BAHUE KOMIIBIOTEPOB U CIEIUATBHBIX
uHTep(EeCHBIX OJOKOB COBMECTHO C KOHCTPYKTOpamH. BaXKHO OTMETUTBH, UTO
KOMITBIOTEP MCHOJIB3YETCS KaK CPEJICTBO YNPABJICHUS MOJEIBIO; €r0 MCIOJIb30BAHUE
HAIPaBJICHO HA COCTABIICHHUE YITPABIISIIONIUX aJITOPUTMOB JJII COOPAHHBIX MOJIEIICH.

VYyamuecs moaydaroT IpeIcTaBlIeHne 00 0COOCHHOCTSAX COCTaBICHUS MPOTPaMM
VIOpPaBICHUS, AaBTOMATHU3aIlMd MEXaHU3MOB, MOJCIUPOBAHUS PAOOTBI  CHCTEM.
Meronuueckne OCOOCHHOCTH pealu3allid IMPOTrpaMMbl TMPEATNONararoT COoYeTaHue
BO3MOXKHOCTH  Pa3BUTUSl  MHAWBUIYAIbHBIX  TBOPYECKHUX  CIOCOOHOCTEM U
dbopMupoBaHUE YMEHHI B3aUMOJICHCTBOBATH B KOJUIEKTUBE, pabOTaTh B TPYIIIIE.

YciaoBus peann3auyu NPorpamMMbl, pexKuM 3aHATHI

[Tporpamma paccuntana Ha 1 rox oOydenus (144 waca B rox). Pexxum 3aHsTHiA
cootrBeTcTBYeT HOpMaMm u TpeOoBanusiMm CAH IIuH: aBa paza B Hemento mo jJBa
aKaJIeMUYECKHUX Yaca C JIECITUMUHYTHBIM niepepbiBoM. [Iporpamma npemycmaTpuBaet
3asTHs ¢ ydammmucs 7 — 10 jer.



DopMBbI M pe;KUMbI 3AHATHH

[Tpu mpoBeeHNH 3aHATUIM UCTIONB3YIOTCS ClIeyIone GOpMbl paOOTHI:

- TeKIUOHHAs (TIOJIYYCHHE YYAIIUMHUCS HOBOTO MaTepuana);

- CaMOCTOSITeNIbHAS (YICHUKHU BBITIOJHSIOT MHANBUIYAIbHBIC 3aaHUS B TCUCHHE
YaCTH 3aHATUN WU OJTHOTO — JIBYX 3aHSTUI);

- TPOCKTHAS JACSITCIBHOCTh (MOJIYYCHHE HOBBIX 3HAHUH, pean3arius JTUIHBIX
MIPOEKTOB);

- COpeBHOBaHHUsA (MpPaKTHUECKOE y4JacTHE JeTeil B pa3HOOOpa3HBIX
MEPOIPUSATHUSAX)

O:xunaeMbie pe3yjabTaThl H CIIOCOOBI ONpeae/ieHus Pe3yJIbTATHBHOCTH

ITo oxOHYaHUHU POrPaAMMBbI YYALIUHCH JOJIKEH:

- 3HATh OCHOBbl MEXaHUKH, ABTOMATUKM U MPOrpaMMHUPOBAaHUS B Cpeie
MINDSTORMS NXT;

- nmnpaBwia Oe3omacHoil paboOThl C JJIEKTPOHHBIMM KOHCTPYKTOpaMH U
KOMIIBIOTEPHOMN TEXHUKOW; KOHCTPYKTUBHBIE OCOOCHHOCTH PA3IMYHBIX MOJIEIIEH.

- YMETH CO6I/IpaTL MOACIN, HCIIOJIb3yA TOTOBYHO CXCMY C60pKI/I, a TakKXE II0
CO6CTB€HHOMY 3aMBICJIY Ha 3aIdHHYIO TCMY.

- YMCTb CcOo31aBaThb COOCTBCHHEIC ITPOCKTHI 151 IMporpaMmMupoOBaThb
pO6OTI/ISI/IpOBaHHI>I€ MOJCIIN.
- pa6OTaTI> B KOMaHAC Haa IIPOCKTOM;

Buabl 1 popmMbI KOHTPOJIS

- KOHTPOJIbHBIE 3a/1aHU;

- JINYHBIE TIPOEKTHI;

- Y4acTUE B TOBAPUILECKUX BCTPEYAX U COCTI3AHUSIX.

Texymuii KOHTPOJIL TPOXOJUT B BHUJE COCTSA3aHUN WM BBICTABKH POOOTOB,
OLICHUBAEMBIX 10 TEXHOJOTMYECKUM KAPTaM.

YyeOHO-TEeMAaTHYECKUI IJIAH
1 rox o0yuenus

Ne Pa3zaenbl nporpaMmmel Teopus IIpakTuka Bceero
1 BBenenue B poOOTOTEXHUKY 2 5 7
2 OCHOBBI MEXaHUKHU 2 19 21
3 3nakoMcTBO ¢ Robolab 12 22 34
4 OCHOBBI TPOrPaMMHPOBAHUS 0 42 42
3) Yrpasnenue poboToM 3 37 40
NUTOro 19 125 144

Kpatkoe coxepskanue 1 roga oovueHus:




1. BBeaeHnue B po0OTOTEXHUKY.
Yro Takoe pobororexHuka. Llenn wu 3agaum  paboThl OOBEAMHEHUS.
3HAKOMCTBO C JAETalAMM  KOHCTpyKTOpa. CrnocoObl KperjeHus aeTajiei.
MexaHU4eCKU MaHUITYJISATOP.

2. OCHOBBI MEXaHUKH.
Mexannueckasa mnepenada. llepenatouHoe otTHoueHue. Bomdok. PyuHou
mukcep. Pegykrop. Tenexku. Mctopus koneca. OTHOMOTOpHAs TEJIEKKA.
[TomHOonpuBOAHAs TenexkKa. Tesekka ¢ aBTOHOMHBIM yIIpaBlieHUEM. Tenexka
C U3MEHEHHEM IepeaTouyHoro otHomenus. lararommii podor.
Mastauk Kanuusl. JIByxmoTtopHas tenexka. [1onHbIi MpUBO.I.

3. 3nakomctBo ¢ Robolab.
3HaKOMCTBO CcO  cpefoil  mporpammupoBanHus  Robolab2.9.  Pexum
«Anmunuctparop». Pexum «lIporpammucty. Tunsl komana. Komanasl
neiictBus. bazoBeie komaHabl. Motopel NXT. Komanasl o0XugaHus.
VYopasnstonue  cTpykTypbl.  Moaudukatopsl.  Peneiinbiii  perymsTop.
JIB)KeHHe ¢ OJHUM JaTYUKOM OCBEIIECHHOCTH. [[BH)KeHHEe ¢ JByMs
JaTYMKaMU OCBEUIEHHOCTH. [IponopuroHanbHbIN perymasarTop.
[IponopuuonansHo-1u(hHepeHIIIPOBAHHBINA PETYISTOP.

4. OCHOBBI NPOrPAMMUPOBAHUS.
Kerenbpunr. Tanen B kpyre. JBuxkeHue Baosib JuHUKA. OJOUH [1aTyUK.
JBuxenue BaodAb JuHUU. JIBa naruymka. IlyremectBue mno KaOWHETY.
TBopueckoe KOHCTpyupoBaHuEe coOcTBeHHOW Mozenu. [IporpammupoBanue.
3ammra MOIENH.

5. YnpasieHue podoTOM.
Pa6ora B MUnutepnere. [louck mndopmammu o Jlero-cocTsa3sHUAX, OMUCAHHUI
MOJENeH, TEXHOJIOTHH COOpKH U TporpaMMupoBaHus Jlero-po6oTos.
[ToaroroBka K MIKOJIBHOMY 3Tany coctszaHuil. [IIKOJIBHBIA 3TAn COCTI3aHUM.
TBopueckoe KOHCTpyHUpOBaHUE COOCTBEHHOM Moiend. IToroBoe 3aHsATHE.

MartepuajJbHO-TeXHHYECKOE 00ecrieueHne.

3aHATHSA TPOXOASAT B XOPOIIO TPOBETPUBAEMOM MW OCBEIIEHHOM Kiacce,
000pyI0BaHHOM Me0EJIbI0, COOTBETCTBYIOIICH CAaHUTAPHO-TEXHUICCKUM TPEOOBAHUSAM
U HOpMaM BO3pacTHOM (U3HONOTHH (TApThl, CTYJbs, YYHUTEILCKHUH CTOJI W CTYN).
IIporpaMMHOE 00€ECII€UCHHE.

* OC — Windows/Linux/MacOS Ha ycMOTpeHHE TTperoaaBaTers.

» Jlroboit coBpemeHHbIi Opay3ep (Hampumep, Anaekc.bpayszep, Google Chrome,
Mozilla Firefox, Safari).

» BusyanpHas cpesa mporpaMMHUpPOBaHHUS 110]] pOOOTOTEXHHUSCKUN KOHCTPYKTOP.
O6opynoBaHue:

- KOMITBIOTEPHI 0 KOJIMYECTBY JIETEH B IPYIINE;
- KOMIUJIEKTBI POOOTOTEXHUYECKHX KOHCTPYKTOPOB Ha yYCMOTPEHHE MperoaaBaTenis.
(LEGO Mindstorms EV3, VEX Robotics, TRIK, Makeblock, Ammepka)
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pobotorexnuka: [lox penakuueit Hudppuna SA.A. — M.: MammnoctpoeHnue,
2002.

3. HOpeBuu I0.E. OcHoBbI po6oToTexHuku. YueoHnoe nocodue. Cankr-IletepOypr:
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1. Kypnan «KomnbroTepHble HHCTPYMEHTBI B IITKOJIE», MO00pKa crarei 3a 2010
r. «OCHOBBI pOOOTOTEXHUKH Ha 0aze KOHCTpYKTOpa Lego Mindstorms NXT».
2. S, pobor. Aiizex A3zumoB. Cepusi: bubnroreka nmpukioueHuit. M: Oxemo, 2002.

3. Kypnan «KoMmmbroTepHble HHCTPYMEHTHI B IIKOJIE», MOJOOpPKa CTaTeil Mo Teme
«OCHOBBI POOOTOTEXHUKHU Ha 0a3e KOHCTpyKTOopa Legoy.

4. Kapnos B.D. «Mob6uibHble MUHU POOOTH» YacTh I 3HAKOMCTBO ¢ aBTOMAaTHUKON U
anekTpoHukou. — M: 2009.

5. Po6oTtorexnuka mis aeteit u poaureneid. C.A.®@wmnmos. CI16: Hayka, 2010.

6. Ckorr Ilutep. [IpomebinuieHHbIE pOOOTHI - TMEPEBOPOT B MPOU3BOACTBE. - M.:
DxoHomuka, 2007.

7. @y K., T'ancanec @., JIuk K. Pobororexnuka: [lepeon ¢ auri. - M. Mup, 2010.
8. ®ununmoB C. A. PoboroTtexHuka ans nereit u poguteneil. - CI10: Hayka, 2011.
HNuTepHeT-pecypcebl

1. Aaape I1., Kopman XK.-M., Jlot ®., Taitap XK. II. IlepeBox ¢ dpaHIry3ckoro
HNaneunnoii J[. M., ®anuenko M. C., kaHauaaTta Texaudeckux Hayk Yeoypkosa B. N.
MOJT peIaKIen JoOKTopa TeXxHn4yeckux Hayk Jlonrosa A. M -Mocksa, Mup, 1986.
[DnekTponHblid pecypc]| — Pexxum goctyna: http://3xonomukanzobunus.pd/
TeXHUYECKas-OnOIMOTeKa/KOHCTPYUPOBAHUE-POOOTOB, CBOOOIHBIH.



2. HaBbIku a1 penieHus 3aja4 Oyayiiero [ DneKTpoHHbIN pecype] — Pexxum goctymna:
https://education.lego.com/ru-ru/middle-school/intro, cBOOOHBIIA.

3. PobGoToTexHHKa: C 4YEro Ha4YaTh U3yYEHUE, I7I€ 3aHUMAThCSI U KAKOBBI IIEPCIIEKTUBBI.
M.CaBuHa [OneKTpOoHHBIN pecypc| — Pexum nocrtyna:
https://www.dgl.ru/articles/robototehnika-s-chego-nachat-izuchenie-gdezanimatsya-i-
kakovy-perspektivy 11654.html, cBoOOHBIIA.

4. Po6ororexnrka Ha VEX [Q. O.'opHoB. HayuHo-nionyssipHblid moprain
3aHuMaresnbHas poOOTOTEXHUKA [DIIEKTPOHHBIN pecypc] — Pesxum nocryma:
http://edurobots.ru/2017/06/vex-iq-1/, cBOOOAHBIIA.

5. 3ansatue mo poboTOTEXHUKE [DNeKTpOoHHBIN pecypc]| — Pesxxum moctyna: http://robot-
prz.blogspot.ru, cBoOOHBII.

6. 3aTpaThl SHEPTUU NIPU PATUYHBIX BUIAX JESITEIBHOCTH [ DNEKTPOHHBIN pecypc]| —
Pexxum moctyna: http://max- body.ru/raznoe/spravochnaja-informacija/472- zatraty-
jenergii-pri-razlichnykh-vidakh.html, cBo601HBI#.

7. NaHOBanmonHas 1nkosa. Coo0IIecTBO 1Mo pOOOTOTEXHHKE [ DNEKTPOHHBIN pecypc]| —
Pexxum nocrtyna: http://inoschool.ru, cBoO01HBI.

8. Konctpyuporanue pobora "ROBOTEH". Mexanuka B poOOTOTEXHUKE
[DnexTpoHHbIi pecypc]| — Pesxkxum nocryma: http://www.robolive.ru/mecanics/,
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